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ANNEX B System Verification Results

750 MHz

Date/Time: 12/28/2021

Electronics: DAE4 Sn1525

Medium: H700-6000

Medium parameters used: f =750 MHz; ¢ = 0.8657 S/m; & = 44.29; p = 1000 kg/m?
Ambient Temperature:22.8°C Liquid Temperature: 22.3°C

Communication System: UID 0, CW (0) Frequency: 750 MHz Duty Cycle: 1:1
Probe: EX3DV4 - SN7517 ConvF(9.81, 9.81, 9.81); Calibrated: 2/3/2021

System Performance Check/d=15mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Area Scan (61x141x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 2.61 W/kg

System Performance Check/d=15mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Zoom Scan (7x7x7)
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 51.77 VV/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 3.14 W/kg

SAR(1 g) = 2.11 W/kg; SAR(10 g) = 1.41 W/kg

Maximum value of SAR (measured) = 2.66 W/kg

dB &
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0 dB = 2.66 W/kg = 4.25 dBW/Kg

Fig.B.1 validation 750 MHz 250mW
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750 MHz

Date/Time: 12/29/2021

Electronics: DAE4 Sn1525

Medium: H700-6000M

Medium parameters used: f = 750 MHz; ¢ = 0.8546 S/m; ¢ = 44.18; p = 1000 kg/m®
Ambient Temperature:22.8°C Liquid Temperature: 22.3°C

Communication System: UID 0, CW (0) Frequency: 750 MHz Duty Cycle: 1:1
Probe: EX3DV4 - SN7517 ConvF(9.81, 9.81, 9.81); Calibrated: 2/3/2021

System Performance Check/d=15mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Area Scan (61x141x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 2.67 W/kg

System Performance Check/d=15mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Zoom Scan (7X7x7)
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 50.84 VV/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 3.14 W/kg

SAR(1 g) = 2.14 W/kg; SAR(10 g) = 1.43 W/kg

Maximum value of SAR (measured) = 2.69 W/kg

dB
0
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0 dB = 2.69 W/kg = 4.30 dBW/kg

Fig.B.2 validation 750 MHz 250mW
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750 MHz

Date/Time: 12/30/2021

Electronics: DAE4 Sn1525

Medium: H700-6000M

Medium parameters used: f = 750 MHz; ¢ = 0.8711 S/m; & = 44.33; p = 1000 kg/m?
Ambient Temperature:22.8°C Liquid Temperature: 22.3°C

Communication System: UID 0, CW (0) Frequency: 750 MHz Duty Cycle: 1:1
Probe: EX3DV4 - SN7517 ConvF(9.81, 9.81, 9.81); Calibrated: 2/3/2021

System Performance Check/d=15mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Area Scan (61x141x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 2.73 W/kg

System Performance Check/d=15mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Zoom Scan (7x7x7)
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 55.69 VV/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.24 W/kg

SAR(1 g) = 2.18 W/kg; SAR(10 g) = 1.45 W/kg

Maximum value of SAR (measured) = 2.76 W/kg

dB
0
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0 dB = 2.76 W/kg = 4.41 dBW/kg

Fig.B.3 validation 750 MHz 250mW
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750 MHz

Date/Time: 12/31/2021

Electronics: DAE4 Sn1525

Medium: H700-6000M

Medium parameters used: f =750 MHz; ¢ = 0.8293 S/m; & = 44.37; p = 1000 kg/m?
Ambient Temperature:22.8°C Liquid Temperature: 22.3°C

Communication System: UID 0, CW (0) Frequency: 750 MHz Duty Cycle: 1:1
Probe: EX3DV4 - SN7517 ConvF(9.81, 9.81, 9.81); Calibrated: 2/3/2021

System Performance Check/d=15mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Area Scan (61x141x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 2.66 W/kg

System Performance Check/d=15mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Zoom Scan (7X7x7)
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 55.10 VV/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 3.08 W/kg

SAR(1 g) = 2.1 W/kg; SAR(10 g) = 1.4 W/kg

Maximum value of SAR (measured) = 2.64 W/kg

dB
0

-2.00

-3.99
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0 dB = 2.64 W/kg = 4.22 dBW/Kg

Fig.B.4 validation 750 MHz 250mW
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835 MHz

Date/Time: 12/23/2021

Electronics: DAE4 Sn1525

Medium: H700-6000

Medium parameters used: f= 835 MHz; 6 = 0.9164 S/m; & = 44.18; p = 1000 kg/m?
Ambient Temperature:22.8°C Liquid Temperature: 22.3°C

Communication System: UID 0, CW (0) Frequency: 835 MHz Duty Cycle: 1:1
Probe: EX3DV4 - SN7517 ConvF(9.40, 9.40, 9.40); Calibrated: 2/3/2021

System Performance Check/d=15mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Area Scan (61x121x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 2.88 W/kg

System Performance Check/d=15mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Zoom Scan (7X7x7)
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 57.26 VV/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.41 W/kg

SAR(1 g) = 2.29 W/kg; SAR(10 g) = 1.49 W/kg

Maximum value of SAR (measured) = 2.90 W/kg

dB
0

-2.17

-4.34

-6.51
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-10.85

0 dB = 2.90 W/kg = 4.62 dBW/Kg

Fig.B.5 validation 835 MHz 250mW
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835 MHz

Date/Time: 12/29/2021

Electronics: DAE4 Sn1525

Medium: H700-6000M

Medium parameters used: f= 835 MHz; 6 = 0.8577 S/m; & = 43.85; p = 1000 kg/m?
Ambient Temperature:22.8°C Liquid Temperature: 22.3°C

Communication System: UID 0, CW (0) Frequency: 835 MHz Duty Cycle: 1:1
Probe: EX3DV4 - SN7517 ConvF(9.40, 9.40, 9.40); Calibrated: 2/3/2021

System Performance Check/d=15mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Area Scan (61x131x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 2.91 W/kg

System Performance Check/d=15mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Zoom Scan (7X7x7)
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 58.62 VV/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 3.41 W/kg

SAR(1 g) = 2.30 W/kg; SAR(10 g) = 1.49 W/kg

Maximum value of SAR (measured) = 2.89 W/kg

dB
0

-2.09

-4.18

-6.27

-8.36

0 dB = 2.89 W/kg = 4.61 dBW/Kg

Fig.B.6 validation 835 MHz 250mW
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835 MHz

Date/Time: 12/31/2021

Electronics: DAE4 Sn1525

Medium: H700-6000

Medium parameters used: f = 835 MHz; ¢ = 0.8392 S/m; ¢ = 43.76; p = 1000 kg/m®
Ambient Temperature:22.8°C Liquid Temperature: 22.3°C

Communication System: UID 0, CW (0) Frequency: 835 MHz Duty Cycle: 1:1
Probe: EX3DV4 - SN7517 ConvF(9.40, 9.40, 9.40); Calibrated: 2/3/2021

System Performance Check/d=15mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Area Scan (61x131x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 2.91 W/kg

System Performance Check/d=15mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Zoom Scan (7X7x7)
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 57.74 VV/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 3.47 W/kg

SAR(1 g) = 2.31 W/kg; SAR(10 g) = 1.51 W/kg

Maximum value of SAR (measured) = 2.94 W/kg

dB
0

-2.11

-4.21

-6.32

-8.42

-10.53

0 dB = 2.94 W/kg = 4.68 dBW/Kg

Fig.B.7 validation 835 MHz 250mW
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835 MHz

Date/Time: 1/7/2022

Electronics: DAE4 Sn1525

Medium: H700-6000M

Medium parameters used: f= 835 MHz; 6 = 0.8413 S/m; & = 43.52; p = 1000 kg/m?
Ambient Temperature:22.8°C Liquid Temperature: 22.3°C

Communication System: UID 0, CW (0) Frequency: 835 MHz Duty Cycle: 1:1
Probe: EX3DV4 - SN7517 ConvF(9.40, 9.40, 9.40); Calibrated: 2/3/2021

System Performance Check/d=15mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Area Scan (61x141x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 3.05 W/kg

System Performance Check/d=15mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Zoom Scan (7X7x7)
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 58.09 VV/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 3.64 W/kg

SAR(1 g) = 2.43 W/kg; SAR(10 g) = 1.6 Wikg

Maximum value of SAR (measured) = 3.08 W/kg

dB
0

-2.11 -

-4.2¢

-6.32
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10.54 = =

0 dB = 3.08 W/kg = 4.89 dBW/Kg

Fig.B.8 validation 835 MHz 250mW
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1750 MHz

Date/Time: 12/28/2021

Electronics: DAE4 Sn1525

Medium: H700-6000

Medium parameters used: f= 1750 MHz; 6 = 1.344 S/m; & = 41.66; p = 1000 kg/m?
Ambient Temperature:22.8°C Liquid Temperature: 22.3°C

Communication System: UID 0, CW Frequency: 1750 MHz Duty Cycle: 1:1

Probe: EX3DV4 - SN7517 ConvF(8.22, 8.22, 8.22); Calibrated: 2/3/2021

System Performance Check/d=10mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Area Scan (61x81x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 13.3 W/kg

System Performance Check/d=10mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Zoom Scan (7X7x7)
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 98.67 VV/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 16.0 W/kg

SAR(1 g) = 9.27 W/kg; SAR(10 g) = 5.04 W/kg

Maximum value of SAR (measured) = 13.0 W/kg

dB
0

-3.15

-6.31

-9.46

-12.62

15.77 ]

0 dB = 13.0 W/kg = 11.14 dBW/kg

Fig.B.9 validation 1750 MHz 250mW
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1750 MHz

Date/Time: 12/29/2021

Electronics: DAE4 Sn1525

Medium: H700-6000M

Medium parameters used: f= 1750 MHz; 6 = 1.336 S/m; & = 41.89; p = 1000 kg/m?
Ambient Temperature:22.8°C Liquid Temperature: 22.3°C

Communication System: UID 0, CW Frequency: 1750 MHz Duty Cycle: 1:1

Probe: EX3DV4 - SN7517 ConvF(8.22, 8.22, 8.22); Calibrated: 2/3/2021

System Performance Check/d=10mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Area Scan (61x81x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 13.5 W/kg

System Performance Check/d=10mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Zoom Scan (7X7x7)
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 98.40 VV/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 17.0 W/kg

SAR(1 g) = 9.48 W/kg; SAR(10 g) = 5.09 W/kg

Maximum value of SAR (measured) = 13.3 W/kg

dB
0

-3.37

-6.74

-10.11

-13.48

-16.85

0 dB = 13.3 W/kg = 11.24 dBW/kg

Fig.B.10 validation 1750 MHz 250mW
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1750 MHz

Date/Time: 12/30/2021

Electronics: DAE4 Sn1525

Medium: H700-6000M

Medium parameters used: f = 1750 MHz; ¢ = 1.349 S/m; ¢ = 41.97; p = 1000 kg/m®
Ambient Temperature:22.8°C Liquid Temperature: 22.3°C

Communication System: UID 0, CW Frequency: 1750 MHz Duty Cycle: 1:1

Probe: EX3DV4 - SN7517 ConvF(8.22, 8.22, 8.22); Calibrated: 2/3/2021

System Performance Check/d=10mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Area Scan (61x81x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 11.8 W/kg

System Performance Check/d=10mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Zoom Scan (7X7x7)
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 94.56 VV/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 16.1 W/kg

SAR(1 g) = 8.94 W/kg; SAR(10 g) = 4.74 W/kg

Maximum value of SAR (measured) = 11.3 W/kg

dB
0

-3.42

-6.83

-10.25

-13.66

-17.08 | ¢

0 dB = 11.3 W/kg = 10.53 dBW/Kg

Fig.B.11 validation 1750 MHz 250mW
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1750 MHz

Date/Time: 12/31/2021

Electronics: DAE4 Sn1525

Medium: H700-6000M

Medium parameters used: f= 1750 MHz; ¢ = 1.335 S/m; & = 42.17; p = 1000 kg/m®
Ambient Temperature:22.8°C Liquid Temperature: 22.3°C

Communication System: UID 0, CW Frequency: 1750 MHz Duty Cycle: 1:1

Probe: EX3DV4 - SN7517 ConvF(8.22, 8.22, 8.22); Calibrated: 2/3/2021

System Performance Check/d=10mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Area Scan (61x81x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 13.4 W/kg

System Performance Check/d=10mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Zoom Scan (7X7x7)
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 99.87 VV/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 16.4 W/kg

SAR(1 g) = 9.3 W/kg; SAR(10 g) = 4.99 Wikg

Maximum value of SAR (measured) = 13.0 W/kg

dB
0

-3.35

-6.70

-10.04 |

-13.39

-16.74 v

0 dB = 13.0 W/kg = 11.14 dBW/Kg

Fig.B.12 validation 1750 MHz 250mW
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1750 MHz

Date/Time: 1/4/2022

Electronics: DAE4 Sn1525

Medium: H700-6000

Medium parameters used: f= 1750 MHz; ¢ = 1.328 S/m; & = 41.33; p = 1000 kg/m®
Ambient Temperature:22.8°C Liquid Temperature: 22.3°C

Communication System: UID 0, CW Frequency: 1750 MHz Duty Cycle: 1:1

Probe: EX3DV4 - SN7517 ConvF(8.22, 8.22, 8.22); Calibrated: 2/3/2021

System Performance Check/d=10mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Area Scan (61x81x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 13.6 W/kg

System Performance Check/d=10mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Zoom Scan (7X7x7)
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 96.68 VV/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 16.6 W/kg

SAR(1 g) = 9.33 W/kg; SAR(10 g) = 5.03 W/kg

Maximum value of SAR (measured) = 13.1 W/kg

dB
0

-3.25

-6.50

-9.76

-13.m

-16.26 | A

0dB = 13.1 W/kg = 11.17 dBW/kg

Fig.B.13 validation 1750 MHz 250mW
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1750 MHz

Date/Time: 1/5/2022

Electronics: DAE4 Sn1525

Medium: H700-6000

Medium parameters used: f = 1750 MHz; ¢ = 1.453 S/m; & = 41.12; p = 1000 kg/m®
Ambient Temperature:22.8°C Liquid Temperature: 22.3°C

Communication System: UID 0, CW Frequency: 1750 MHz Duty Cycle: 1:1

Probe: EX3DV4 - SN7517 ConvF(8.22, 8.22, 8.22); Calibrated: 2/3/2021

System Performance Check/d=10mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Area Scan (61x81x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 12.6 W/kg

System Performance Check/d=10mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Zoom Scan (7x7x7)
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 97.35 VV/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 16.7 W/kg

SAR(1 g) = 9.18 W/kg; SAR(10 g) = 4.87 W/kg

Maximum value of SAR (measured) = 13.0 W/kg

dB
0

-3.47

-6.94

-10.41

-13.88

-17.35

0 dB = 13.0 W/kg = 11.14 dBW/kg

Fig.B.14 validation 1750 MHz 250mW
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1900 MHz

Date/Time: 12/28/2021

Electronics: DAE4 Sn1525

Medium: H700-6000

Medium parameters used: f= 1900 MHz; 6 = 1.369 S/m; & = 42.16; p = 1000 kg/m?
Ambient Temperature:22.8°C Liquid Temperature: 22.3°C

Communication System: UID 0, CW (0) Frequency: 1900 MHz Duty Cycle: 1:1
Probe: EX3DV4 - SN7517 ConvF(7.81, 7.81, 7.81); Calibrated: 2/3/2021

System Performance Check/d=10mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Area Scan (61x81x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 14.3 W/kg

System Performance Check/d=10mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Zoom Scan (7X7x7)
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 101.3 VV/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 19.0 W/kg

SAR(1 g) = 9.97 W/kg; SAR(10 g) = 5.09 W/kg

Maximum value of SAR (measured) = 14.5 W/kg

dB
0

-3.73

-f. 46

-11.20

-14.93

-18.66

0 dB = 14.5 W/kg = 11.61 dBW/kg

Fig.B.15 validation 1900 MHz 250mW
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1900 MHz

Date/Time: 12/30/2021

Electronics: DAE4 Sn1525

Medium: H700-6000M

Medium parameters used: f= 1900 MHz; 6 = 1.374 S/m; & = 41.67; p = 1000 kg/m?
Ambient Temperature:22.8°C Liquid Temperature: 22.3°C

Communication System: UID 0, CW (0) Frequency: 1900 MHz Duty Cycle: 1:1
Probe: EX3DV4 - SN7517 ConvF(7.81, 7.81, 7.81); Calibrated: 2/3/2021

System Performance Check/d=10mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Area Scan (61x81x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 14.8 W/kg

System Performance Check/d=10mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Zoom Scan (7X7x7)
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 99.89 VV/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 18.7 W/kg

SAR(1 g) = 10.1 W/kg; SAR(10 g) = 5.21 W/kg

Maximum value of SAR (measured) = 14.5 W/kg

dB
0

-3.63

-f.2h

-10.88

-14.50

-18.13

0 dB = 14.5 W/kg = 11.61 dBW/kg

Fig.B.16 validation 1900 MHz 250mW
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1900 MHz

Date/Time: 1/4/2022

Electronics: DAE4 Sn1525

Medium: H700-6000M

Medium parameters used: f= 1900 MHz; ¢ = 1.446 S/m; & = 39.44; p = 1000 kg/m®
Ambient Temperature:22.8°C Liquid Temperature: 22.3°C

Communication System: UID 0, CW (0) Frequency: 1900 MHz Duty Cycle: 1:1
Probe: EX3DV4 - SN7517 ConvF(7.81, 7.81, 7.81); Calibrated: 2/3/2021

System Performance Check/d=10mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Area Scan (61x81x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 14.6 W/kg

System Performance Check/d=10mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Zoom Scan (7X7x7)
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 103.0 VV/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 17.9 W/kg

SAR(1 g) = 9.89 W/kg; SAR(10 g) = 5.16 W/kg

Maximum value of SAR (measured) = 14.2 W/kg

dB
0

-3.50

-f.m

-10.51

-14.02

-17.52

0 dB = 14.2 W/kg = 11.52 dBW/kg

Fig.B.17 validation 1900 MHz 250mW
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1900 MHz

Date/Time: 1/6/2022

Electronics: DAE4 Sn1525

Medium: H700-6000M

Medium parameters used: f= 1900 MHz; 6 = 1.418 S/m; & = 39.27; p = 1000 kg/m?
Ambient Temperature:22.8°C Liquid Temperature: 22.3°C

Communication System: UID 0, CW (0) Frequency: 1900 MHz Duty Cycle: 1:1
Probe: EX3DV4 - SN7517 ConvF(7.81, 7.81, 7.81); Calibrated: 2/3/2021

System Performance Check/d=10mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Area Scan (61x81x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 14.8 W/kg

System Performance Check/d=10mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Zoom Scan (7X7x7)
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 100.6 VV/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 18.9 W/kg

SAR(1 g) = 10.1 W/kg; SAR(10 g) = 5.22 W/kg

Maximum value of SAR (measured) = 14.5 W/kg

dB
0

-3.66

-f.32

-10.99

-14.65

-18.31

0 dB = 14.5 W/kg = 11.61 dBW/kg

Fig.B.18 validation 1900 MHz 250mW
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1900 MHz

Date/Time: 1/7/2022

Electronics: DAE4 Sn1525

Medium: H700-6000

Medium parameters used: f= 1900 MHz; ¢ = 1.405 S/m; & = 38.86; p = 1000 kg/m?
Ambient Temperature:22.8°C Liquid Temperature: 22.3°C

Communication System: UID 0, CW (0) Frequency: 1900 MHz Duty Cycle: 1:1
Probe: EX3DV4 - SN7517 ConvF(7.81, 7.81, 7.81); Calibrated: 2/3/2021

System Performance Check/d=10mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Area Scan (61x81x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 14.9 W/kg

System Performance Check/d=10mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Zoom Scan (7X7x7)
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 104.4 VV/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 18.5 W/kg

SAR(1 g) = 10.3 W/kg; SAR(10 g) = 5.41 W/kg

Maximum value of SAR (measured) = 14.7 W/kg

dB
0

-3.48

-6.96

-10.43

-13.91

-17.39

0 dB = 14.7 W/kg = 11.67 dBW/kg

Fig.B.19 validation 1900 MHz 250mW
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2450 MHz

Date/Time: 1/24/2022

Electronics: DAE4 Sn1525

Medium: H680-6000M

Medium parameters used: f = 2450 MHz; 6 = 1.862 S/m; & = 38.35; p = 1000 kg/m?
Ambient Temperature:22.8°C Liquid Temperature: 22.3°C

Communication System: UID 0, CW (0) Frequency: 2450 MHz Duty Cycle: 1:1
Probe: EX3DV4 - SN7517 ConvF(7.34, 7.34, 7.34); Calibrated: 2/3/2021

System Performance Check/d=10mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Area Scan (81x91x1):
Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 18.3 W/kg

System Performance Check/d=10mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Zoom Scan (7X7x7)
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 99.87 VV/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 28.9 W/kg

SAR(1 g) = 13.7 W/kg; SAR(10 g) = 6.33 W/kg

Maximum value of SAR (measured) = 18.0 W/kg

dB
0

-4.49

-8.98

-13.48

-17.97

L

-22.46

1N
0 dB = 18.0 W/kg = 12.55 dBW/Kg

Fig.B.20 validation 2450 MHz 250mW
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2600 MHz

Date/Time: 12/27/2021

Electronics: DAE4 Sn1525

Medium: H700-6000

Medium parameters used: f= 2600 MHz; 6 = 1.996 S/m; & = 38.49; p = 1000 kg/m?
Ambient Temperature:22.8°C Liquid Temperature: 22.3°C

Communication System: UID 0, CW (0) Frequency: 2600 MHz Duty Cycle: 1:1
Probe: EX3DV4 - SN7517 ConvF(7.10, 7.10, 7.10); Calibrated: 2/3/2021

System Performance Check/d=10mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Area Scan (81x91x1):
Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 22.7 W/kg

System Performance Check/d=10mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Zoom Scan (7x7x7)
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 102.3 VV/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 32.8 W/kg

SAR(1 g) = 14.7 W/kg; SAR(10 g) = 6.4 W/kg

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

dB
0

-5.08

-10.15

-15.23

-20.30

-25.38

0 dB = 23.3 W/kg = 13.67 dBW/Kg

Fig.B.21 validation 2600 MHz 250mW
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2600 MHz

Date/Time: 12/29/2021

Electronics: DAE4 Sn1525

Medium: H700-6000M

Medium parameters used: f = 2600 MHz; ¢ = 2.015 S/m; ¢, = 38.06; p = 1000 kg/m®
Ambient Temperature:22.8°C Liquid Temperature: 22.3°C

Communication System: UID 0, CW (0) Frequency: 2600 MHz Duty Cycle: 1:1
Probe: EX3DV4 - SN7517 ConvF(7.10, 7.10, 7.10); Calibrated: 2/3/2021

System Performance Check/d=10mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Area Scan (81x91x1):
Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 23.2 W/kg

System Performance Check/d=10mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Zoom Scan (7X7x7)
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 106.9 VV/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 32.1 W/kg

SAR(1 g) = 14.6 W/kg; SAR(10 g) = 6.4 W/kg

Maximum value of SAR (measured) = 23.0 W/kg

dB
0

-4.97

-9.94

-14.92

-19.89

L
-24.86

0 dB = 23.0 W/kg = 13.62 dBW/kg

Fig.B.22 validation 2600 MHz 250mW
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2600 MHz

Date/Time: 1/4/2022

Electronics: DAE4 Sn1525

Medium: H700-6000M

Medium parameters used: f = 2600 MHz; ¢ = 1.947 S/m; ¢, = 39.88; p = 1000 kg/m®
Ambient Temperature:22.8°C Liquid Temperature: 22.3°C

Communication System: UID 0, CW (0) Frequency: 2600 MHz Duty Cycle: 1:1
Probe: EX3DV4 - SN7517 ConvF(7.10, 7.10, 7.10); Calibrated: 2/3/2021

System Performance Check/d=10mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Area Scan (81x91x1):
Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 19.5 W/kg

System Performance Check/d=10mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Zoom Scan (7X7x7)
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 102.4 VV/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 32.6 W/kg

SAR(1 g) = 14.9 W/kg; SAR(10 g) = 6.62 W/kg

Maximum value of SAR (measured) = 20.0 W/kg

dB
0

-4.81

-9.62

-14.44

-19.25

-24.06 | L

0 dB = 20.0 W/kg = 13.01 dBW/Kg

Fig.B.23 validation 2600 MHz 250mW
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2600 MHz

Date/Time: 1/6/2022

Electronics: DAE4 Sn1525

Medium: H700-6000M

Medium parameters used: f = 2600 MHz; ¢ = 1.922 S/m; ¢ = 39.76; p = 1000 kg/m®
Ambient Temperature:22.8°C Liquid Temperature: 22.3°C

Communication System: UID 0, CW (0) Frequency: 2600 MHz Duty Cycle: 1:1
Probe: EX3DV4 - SN7517 ConvF(7.10, 7.10, 7.10); Calibrated: 2/3/2021

System Performance Check/d=10mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Area Scan (81x91x1):
Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 22.3 W/kg

System Performance Check/d=10mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Zoom Scan (7x7x7)
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 106.8 VV/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 30.2 W/kg

SAR(1 g) = 14.2 W/kg; SAR(10 g) = 6.4 W/kg

Maximum value of SAR (measured) = 22.0 W/kg

dB
0

-4.65

-9.30

-13.96

-18.61

7

L
-23.26

0 dB = 22.0 W/kg = 13.42 dBW/kg

Fig.B.24 validation 2600 MHz 250mW
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2600 MHz

Date/Time: 1/10/2022

Electronics: DAE4 Sn1525

Medium: H700-6000

Medium parameters used: f = 2600 MHz; 6 = 1.965 S/m; & = 40.28; p = 1000 kg/m?
Ambient Temperature:22.8°C Liquid Temperature: 22.3°C

Communication System: UID 0, CW (0) Frequency: 2600 MHz Duty Cycle: 1:1
Probe: EX3DV4 - SN7517 ConvF(7.10, 7.10, 7.10); Calibrated: 2/3/2021

System Performance Check/d=10mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Area Scan (81x91x1):
Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 21.5 W/kg

System Performance Check/d=10mm, Pin=250 mW, dist=2.0mm (EX-Probe)/Zoom Scan (7X7x7)
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 102.1 VV/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 29.8 W/kg

SAR(1 g) = 14 W/kg; SAR(10 g) = 6.25 W/kg

Maximum value of SAR (measured) = 21.8 W/kg

dB
0

-4.73

-9.46

-14.19

-18.92

_23.65 ] 1

0 dB = 21.8 W/kg = 13.38 dBW/Kg

Fig.B.25 validation 2600 MHz 250mW
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3300 MHz

Date/Time: 1/11/2022

Electronics: DAE4 Sn1525

Medium: H700-6000M

Medium parameters used: f = 3300 MHz; ¢ = 2.781 S/m; ¢ = 37.77; p = 1000 kg/m®
Ambient Temperature:22.8°C Liquid Temperature: 22.3°C

Communication System: UID 0, CW (0) Frequency: 3300 MHz Duty Cycle: 1:1
Probe: EX3DV4 - SN7517 ConvF(6.90, 6.90, 6.90); Calibrated: 2/3/2021

System Performance Check/d=10mm, Pin=100mW, f=3500 MHz/Area Scan (91x91x1): Interpolated grid:
dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 12.0 W/kg

System Performance Check/d=10mm, Pin=100mW, f=3500 MHz/Zoom Scan (4x4x1.4mm, graded),
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 68.39 VV/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 16.7 W/kg

SAR(1 g) = 6.42 W/kg; SAR(10 g) = 2.44 W/kg

Maximum value of SAR (measured) = 11.9 W/kg

dB
0

-b6.76

-13.52

-20.29

-27.05

-33.81

0 dB = 11.9 W/kg = 10.76 dBW/kg

Fig.B.26 validation 3300 MHz 100mW
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3500 MHz

Date/Time: 1/11/2022

Electronics: DAE4 Sn1525

Medium: H700-6000M

Medium parameters used: f= 3500 MHz; ¢ = 2.884 S/m; & = 37.02; p = 1000 kg/m?
Ambient Temperature:22.8°C Liquid Temperature: 22.3°C

Communication System: UID 0, CW (0) Frequency: 3500 MHz Duty Cycle: 1:1
Probe: EX3DV4 - SN7517 ConvF(6.65, 6.65, 6.65); Calibrated: 2/3/2021

System Performance Check/d=10mm, Pin=100mW, f=3500 MHz/Area Scan (91x91x1): Interpolated grid:
dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 12.7 W/kg

System Performance Check/d=10mm, Pin=100mW, f=3500 MHz/Zoom Scan (4x4x1.4mm, graded),
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 51.93 VV/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 17.8 W/kg

SAR(1 g) = 6.47 W/kg; SAR(10 g) = 2.4 W/kg

Maximum value of SAR (measured) = 12.6 W/kg

dB
0

-h.70

-11.40

-17.09

-22.79

-28.49

0 dB = 12.6 W/kg = 11.00 dBW/kg

Fig.B.27 validation 3500 MHz 100mW
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3700 MHz

Date/Time: 1/11/2022

Electronics: DAE4 Sn1525

Medium: H700-6000M

Medium parameters used: f= 3700 MHz; 6 = 3.045 S/m; & = 37.61; p = 1000 kg/m?
Ambient Temperature:22.8°C Liquid Temperature: 22.3°C

Communication System: UID 0, CW (0) Frequency: 3700 MHz Duty Cycle: 1:1
Probe: EX3DV4 - SN7517 ConvF(6.40, 6.40, 6.40); Calibrated: 2/3/2021

System Performance Check/d=10mm, Pin=100mW, f=3700 MHz/Area Scan (91x91x1): Interpolated grid:
dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 13.4 W/kg

System Performance Check/d=10mm, Pin=100mW, f=3700 MHz/Zoom Scan (4x4x1.4mm, graded),
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 63.07 VV/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 18.7 W/kg

SAR(1 g) = 6.96 W/kg; SAR(10 g) = 2.55 W/kg

Maximum value of SAR (measured) = 13.2 W/kg

dB
0

-h.44
-10.88
-16.32

-21.76
i

-27.20

0 dB = 13.2 W/kg = 11.21 dBW/kg

Fig.B.28 validation 3700 MHz 100mW
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5250 MHz

Date/Time: 1/26/2022

Electronics: DAE4 Sn1525

Medium: H700-6000M

Medium parameters used: f= 5250 MHz; ¢ = 4.809 S/m; & = 34.82; p = 1000 kg/m?
Ambient Temperature:22.8°C Liquid Temperature: 22.3°C

Communication System: UID 0, CW (0) Frequency: 5250 MHz Duty Cycle: 1:1
Probe: EX3DV4 - SN7517 ConvF(5.42, 5.42, 5.42); Calibrated: 2/3/2021

System Performance Check/d=10mm, Pin=100mW, f=5250 MHz/Area Scan (91x91x1): Interpolated grid:
dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 19.1 W/kg

System Performance Check/d=10mm, Pin=100mW, f=5250 MHz/Zoom Scan (7x7x11)/Cube O:
Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.11 VV/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 33.6 W/kg

SAR(1 g) = 7.75 W/kg; SAR(10 g) = 2.21 W/kg

Maximum value of SAR (measured) = 19.0 W/kg

dB
0

-6.27

-12.54

-18.81

-2h.08

-31.35

0 dB = 19.0 W/kg = 12.79 dBW/Kg

Fig.B.29 validation 5250 MHz 100mW
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5600 MHz

Date/Time: 1/26/2022

Electronics: DAE4 Sn1525

Medium: H700-6000M

Medium parameters used: f = 5600 MHz; ¢ = 5.191 S/m; & = 34.39; p = 1000 kg/m®
Ambient Temperature:22.8°C Liquid Temperature: 22.3°C

Communication System: UID 0, CW (0) Frequency: 5600 MHz Duty Cycle: 1:1
Probe: EX3DV4 - SN7517 ConvF(4.75, 4.75, 4.75); Calibrated: 2/3/2021

System Performance Check/d=10mm, Pin=100mW, f=5600 MHz/Area Scan (91x91x1): Interpolated grid:
dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 19.4 W/kg

System Performance Check/d=10mm, Pin=100mW, f=5600 MHz/Zoom Scan 2 (7x7x7)/Cube O:
Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 69.28 VV/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 37.3 W/kg

SAR(1 g) = 8.01 W/kg; SAR(10 g) = 2.28 W/kg

Maximum value of SAR (measured) = 19.2 W/kg

dB
0

-7.46

-14.92

-22.37

-29.83

-37.29

0 dB = 19.2 W/kg = 12.83 dBW/Kg

Fig.B.30 validation 5600 MHz 100mW
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5750 MHz

Date/Time: 1/26/2022

Electronics: DAE4 Sn1525

Medium: H700-6000M

Medium parameters used: f = 5750 MHz; ¢ = 5.366 S/m; & = 33.99; p = 1000 kg/m®
Ambient Temperature:22.8°C Liquid Temperature: 22.3°C

Communication System: UID 0, CW (0) Frequency: 5750 MHz Duty Cycle: 1:1
Probe: EX3DV4 - SN7517 ConvF(4.82, 4.82, 4.82); Calibrated: 2/3/2021

System Performance Check/d=10mm, Pin=100mW, f=5750 MHz/Area Scan (91x91x1): Interpolated grid:
dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 19.2 W/kg

System Performance Check/d=10mm, Pin=100mW, f=5750 MHz/Zoom Scan 2 (7x7x7)/Cube O:
Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 63.14 VV/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 36.9 W/kg

SAR(1 g) = 7.8 W/kg; SAR(10 g) = 2.21 Wikg

Maximum value of SAR (measured) = 19.3 W/kg

dB
0

-f.11

-14.23

-21.34

-28.46

, e

-35.57

0 dB = 19.3 W/kg = 12.86 dBW/kg

Fig.B.31 validation 5750 MHz 100mW
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The SAR system verification must be required that the area scan estimated 1-g SAR is within 3% of
the zoom scan 1-g SAR.
Table B.1 Comparison between area scan and zoom scan for system verification

Date Band Position | Area scan (1g) | Zoom scan (1g) | Drift (%)
2021/12/28 | 750 MHz Head 2.09 211 -0.95
2021/12/29 | 750 MHz Head 2.13 2.14 -0.47
2021/12/30 | 750 MHz Head 2.15 2.18 -1.38
2021/12/31 | 750 MHz Head 2.12 2.1 0.95
2021/12/23 | 835 MHz Head 2.28 2.29 -0.44
2021/12/29 | 835 MHz Head 231 2.3 0.43
2021/12/31 | 835 MHz Head 2.29 2.31 -0.87

2022/1/7 835 MHz Head 2.4 2.43 -1.23
2021/12/28 | 1750 MHz | Head 9.31 9.27 0.43
2021/12/29 | 1750 MHz | Head 9.52 9.48 0.42
2021/12/30 | 1750 MHz | Head 9.01 8.94 0.78
2021/12/31 | 1750 MHz | Head 9.35 9.3 0.54

2022/1/4 | 1750 MHz | Head 9.39 9.33 0.64

2022/1/5 | 1750 MHz | Head 9.13 9.18 -0.54
2021/12/28 | 1900 MHz | Head 9.91 9.97 -0.60
2021/12/30 | 1900 MHz | Head 10.3 10.1 1.98

2022/1/4 | 1900 MHz | Head 9.95 9.89 0.61

2022/1/6 | 1900 MHz | Head 10.2 10.1 0.99

2022/1/7 | 1900 MHz | Head 10.5 10.3 1.94
2022/1/24 | 2450 MHz | Head 13.8 13.7 0.73
2021/12/27 | 2600 MHz | Head 14.4 14.7 -2.04
2021/12/29 | 2600 MHz | Head 14.7 14.6 0.68

2022/1/4 | 2600 MHz | Head 14.7 14.9 -1.34

2022/1/6 | 2600 MHz | Head 14.4 14.2 141
2022/1/10 | 2600 MHz | Head 13.9 14 -0.71

©Copyright. All rights reserved by CTTL.
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ANNEX C SAR Measurement Setup

C.1 Measurement Set-up

The Dasy5 or DASY6 system for performing compliance tests is illustrated above graphically. This
system consists of the following items:

Picture C.1SAR Lab Test Measurement Set-up

A standard high precision 6-axis robot (StaubliTX=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 servetr.

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 WinXP and the DASY5 or 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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C.2 Dasy5 E-field Probe System

The SAR measurements were conducted with the dosimetric probe designed in the classical
triangular configuration and optimized for dosimetric evaluation. The probe is constructed using the
thick film technique; with printed resistive lines on ceramic substrates. The probe is equipped with
an optical multifiber line ending at the front of the probe tip. It is connected to the EOC box on the
robot arm and provides an automatic detection of the phantom surface. Half of the fibers are
connected to a pulsed infrared transmitter, the other half to a synchronized receiver. As the probe
approaches the surface, the reflection from the surface produces a coupling from the transmitting to
the receiving fibers. This reflection increases first during the approach, reaches maximum and then
decreases. If the probe is flatly touching the surface, the coupling is zero. The distance of the
coupling maximum to the surface is independent of the surface reflectivity and largely independent
of the surface to probe angle. The DASY5 or DASY6 software reads the reflection durning a
software approach and looks for the maximum using 2" ord curve fitting. The approach is stopped
at reaching the maximum.

Probe Specifications:

Model: ES3DV3, EX3DV4
Frequency 10MHz — 6.0GHz(EX3DV4)
Range: 10MHz — 4GHz(ES3DV3)
Calibration: In head and body simulating tissue at
Frequencies from 835 up to 5800MHz
Linearity: + 0.2 dB(30 MHz to 6 GHz) for EX3DV4 Picture C.2 Near-field Probe

+ 0.2 dB(30 MHz to 4 GHz) for ES3DV3
Dynamic Range: 10 mW/kg — 100W/kg
Probe Length: 330 mm
Probe Tip
Length: 20 mm
Body Diameter: 12 mm
Tip Diameter: 2.5 mm (3.9 mm for ES3DV3)
Tip-Center: 1 mm (2.0mm for ES3DV3)
Application: SAR Dosimetry Testing
Compliance tests of mobile phones
Dosimetry in strong gradient fields

Picture C.3 E-field Probe

C.3 E-field Probe Calibration

Each E-Probe/Probe Amplifier combination has unique calibration parameters. A TEM cell
calibration procedure is conducted to determine the proper amplifier settings to enter in the probe
parameters. The amplifier settings are determined for a given frequency by subjecting the probe to
a known E-field density (1 mW/cm?) using an RF Signal generator, TEM cell, and RF Power Meter.

The free space E-field from amplified probe outputs is determined in a test chamber. This
calibration can be performed in a TEM cell if the frequency is below 1 GHz and inn a waveguide or
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other methodologies above 1 GHz for free space. For the free space calibration, the probe is placed
in the volumetric center of the cavity and at the proper orientation with the field. The probe is then
rotated 360 degrees until the three channels show the maximum reading. The power density
readings equates to 1 mW/cm?2.:
E-field temperature correlation calibration is performed in a flat phantom filled with the appropriate
simulated brain tissue. The E-field in the medium correlates with the temperature rise in the
dielectric medium. For temperature correlation calibration a RF transparent thermistor-based
temperature probe is used in conjunction with the E-field probe.
SAR=C AT

At
Where:
At = Exposure time (30 seconds),
C = Heat capacity of tissue (brain or muscle),
AT = Temperature increase due to RF exposure.

2
SAR=|E|_'U
0

Where:
0 = Simulated tissue conductivity,
p = Tissue density (kg/m?).

C.4 Other Test Equipment
C.4.1 Data Acquisition Electronics(DAE)

The data acquisition electronics 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 the DAE is 200 MOhm; the inputs are symmetrical and floating. Common
mode rejection is above 80 dB.

PictureC.4: DAE
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C.4.2 Robot

The SPEAG DASY system uses the high precision robots (DASY5: RX160L) type from Staubli SA
(France). For the 6-axis controller system, the robot controller version from Staubli is used. The
Staubli robot series have many features that are important for our application:

»  High precision (repeatability 0.02mm)

High reliability (industrial design)

Low maintenance costs (virtually maintenance free due to direct drive gears; no belt drives)
Jerk-free straight movements (brushless synchron motors; no stepper motors)

Low ELF interference (motor control fields shielded via the closed metallic construction shields)

vV V V V

Picture C.5 DASY 5
C.4.3 Measurement Server

The Measurement server is based on a PC/104 CPU broad with CPU (DASY5: 400 MHz, Intel
Celeron), chipdisk (DASY5: 128MB), RAM DASY5: 128MB). The necessary circuits for
communication with the DAE electronic box, as well as the 16 bit AD converter system for optical
detection and digital I/O interface are contained on the DASY I/O broad, which is directly connected
to the PC/104 bus of the CPU broad.

The measurement server performs all real-time data evaluation of field measurements and surface
detection, controls robot movements and handles safety operation. The PC operating system
cannot interfere with these time critical processes. All connections are supervised by a watchdog,
and disconnection of any of the cables to the measurement server will automatically disarm the
robot and disable all program-controlled robot movements. Furthermore, the measurement server is
equipped with an expansion port which is reserved for future applications. Please note that this
expansion port does not have a standardized pinout, and therefore only devices provided by
SPEAG can be connected. Devices from any other supplier could seriously damage the
measurement server.

[ e 1

DASY5 |

| R
(B

Picture C.6 Server for DASY 5
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C.4.4 Device Holder for Phantom

The SAR in the phantom is approximately inversely proportional to the square of the distance
between the source and the liquid surface. For a source at 5mm distance, a positioning uncertainty
of £0.5mm would produce a SAR uncertainty of £20%. Accurate device positioning is therefore
crucial for accurate and repeatable measurements. The positions in which the devices must be
measured are defined by the standards.

The DASY device holder is designed to cope with the different positions given in the standard. It has
two scales for device rotation (with respect to the body axis) and device inclination (with respect to
the line between the ear reference points). The rotation centers for both scales are the ear reference
point (ERP). Thus the device needs no repositioning when changing the angles.

The DASY device holder is constructed of low-loss POM material having the following dielectric
parameters: relative permittivity ¢=3 and loss tangent & =0.02. The amount of dielectric material
has been reduced in the closest vicinity of the device, since measurements have suggested that the
influence of the clamp on the test results could thus be lowered.

<Laptop Extension Kit>

The extension is lightweight and made of POM, acrylic glass and foam. It fits easily on the upper
part of the Mounting Device in place of the phone positioner. The extension is fully compatible with
the Twin-SAM and ELI phantoms.

Picture C7-1: Device Holder Picture C.7-2: Laptop Extension Kit

C.4.5 Phantom

The SAM Twin Phantom V4.0 is constructed of a fiberglass shell integrated in a table. The shape of
the shell is based on data from an anatomical study designed to

Represent the 90" percentile of the population. The phantom enables the dissymmetric evaluation
of SAR for both left and right handed handset usage, as well as body-worn usage using the flat
phantom region. Reference markings on the Phantom allow the complete setup of all predefined
phantom positions and measurement grids by manually teaching three points in the robot. The shell
phantom has a 2mm shell thickness (except the ear region where shell thickness increases to 6
mm).

Shell Thickness: 2+0. 2 mm

Filling Volume:  Approx. 25 liters

Dimensions: 810 x 1000 x 500 mm (H x L x W)
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Available: Special

Picture C.8: SAM Twin Phantom
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ANNEX D Position of the wireless device in relation to the phantom

D.1 General considerations

This standard specifies two handset test positions against the head phantom — the “cheek” position

and the “tilt” position.

Vertical
(C'enter Line

wy'2

Acoustic
Output
Bottom of

/ Handset

Vertical
Center Line
X wy2lwy2
Hon_zonml -
Line '

IR

A Acoustic
Output

Bottom of
Handset \‘ B
1

Ll
wy/2 | w2

W, Width of the handset at the level of the acoustic

W, Width of the bottom of the handset

A Midpoint of the width W, of the handset at the level of the acoustic output
B Midpoint of the width W, of the bottom of the handset

Picture D.1-a Typical “fixed” case handset

Picture D.1-b Typical “clam-shell” case handset
RE

Picture D.2 Cheek position of the wireless device on the left side of SAM
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Picture D.3 Tilt position of the wireless device on the left side of SAM
D.2 Body-worn device

A typical example of a body-worn device is a mobile phone, wireless enabled PDA or other battery
operated wireless device with the ability to transmit while mounted on a person’s body using a carry
accessory approved by the wireless device manufacturer.

o':ooo
< e
0 b‘_.‘
"‘f,._', ’k-': ‘Qt‘r @
;ﬁ;" i%“

Picture D.4Test positions for body-worn devices
D.3 Desktop device

A typical example of a desktop device is a wireless enabled desktop computer placed on a table or
desk when used.

The DUT shall be positioned at the distance and in the orientation to the phantom that corresponds
to the intended use as specified by the manufacturer in the user instructions. For devices that
employ an external antenna with variable positions, tests shall be performed for all antenna
positions specified. Picture8.5 show positions for desktop device SAR tests. If the intended use is
not specified, the device shall be tested directly against the flat phantom.
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Picture D.5 Test positions for desktop devices
D.3 DUT Setup Photos

Picture D.6
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ANNEX E Equivalent Media Recipes

The liquid used for the frequency range of 800-3000 MHz consisted of water, sugar, salt, preventol,
glycol monobutyl and Cellulose. The liquid has been previously proven to be suited for worst-case.
The Table E.1 shows the detail solution. It's satisfying the latest tissue dielectric parameters
requirements proposed by the IEEE 1528 and IEC 62209.

TableE.1: Composition of the Tissue Equivalent Matter

Frequency 1900 1900 2450 2450 5800 5800
835Head | 835Body
(MHz) Head Body Head Body Head Body
Ingredients (% by weight)
Water 41.45 52.5 55.242 | 69.91 | 58.79 72.60 65.53 65.53
Sugar 56.0 45.0 \ \ \ \ \ \
Salt 1.45 14 0.306 0.13 0.06 0.18 \ \
Preventol 0.1 0.1 \ \ \ \ \ \
Cellulose 1.0 1.0 \ \ \ \ \ \
Glycol
yeo \ \ | 44452 | 2096 | 41.15 | 27.22 \ \
Monobutyl
Diethylenglycol
eHyienglyco \ \ \ \ \ \ 17.24 | 17.24
monohexylether
Triton X-100 \ \ \ \ \ \ 17.24 17.24
Dielectri
electric £=415 | £=552 | e=40.0 | £=53.3 | £=39.2 | £=52.7 | =353 | £=48.2
Parameters
0=0.90 0=0.97 | 0=140 | 0=152 | 0=1.80 | 0=1.95 | 0=5.27 | 0=6.00
Target Value

Note: There are a little adjustment respectively for 750, 1750, 2600, 5200, 5300 and 5600
based on the recipe of closest frequency in table E.1.
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ANNEX F System Validation

The SAR system must be validated against its performance specifications before it is deployed.
When SAR probes, system components or software are changed, upgraded or recalibrated, these

must be validated with the SAR system(s) that operates with such components.
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Table F.1: System Validation for 7517

Probe SN. Liguid name Validation date Frequency point | Status (OK or Not)
7517 Head 750MHz February 19, 2021 750 MHz OK
7517 Head 900MHz February 19, 2021 900 MHz OK
7517 Head 1450MHz February 20, 2021 1450 MHz OK
7517 Head 1640MHz February 20, 2021 1640 MHz OK
7517 Head 1750MHz February 21, 2021 1750 MHz OK
7517 Head 1900MHz February 21, 2021 1900 MHz OK
7517 Head 2000MHz February 22, 2021 2000 MHz OK
7517 Head 2300MHz February 22, 2021 2300 MHz OK
7517 Head 2450MHz February 22, 2021 2450 MHz OK
7517 Head 2600MHz February 23, 2021 2600 MHz OK
7517 Head 3300MHz February 23, 2021 3300 MHz OK
7517 Head 3500MHz February 23, 2021 3500 MHz OK
7517 Head 3700MHz February 24, 2021 3700 MHz OK
7517 Head 3900MHz February 24, 2021 3900 MHz OK
7517 Head 4100MHz February 25, 2021 4100MHz OK
7517 Head 4200MHz February 25, 2021 4200MHz OK
7517 Head 4400MHz February 25, 2021 4400MHz OK
7517 Head 4600MHz February 26, 2021 4600MHz OK
7517 Head 4800MHz February 26, 2021 4800MHz OK
7517 Head 4950MHz February 26, 2021 4950MHz OK
7517 Head 5250MHz February 27, 2021 5250MHz OK
7517 Head 5600MHz February 27, 2021 5600 MHz OK
7517 Head 5750MHz February 27, 2021 5750 MHz OK
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ANNEX G Probe Calibration Certificate

Probe 7517 Calibration Certificate
RA SR 1y
r\' i Collaboration with :&\\\\_J//ﬁ."
777 s p e a g
CALIBRATION LABORATORY

PR . “'4,//_\\(\ N
Add: No.51 Xwevaun Road, Haidian Disrict, Betjing, 100191, China Dbyl W

PR
LR

CALIBRATION

CNAS LOSTO
Tel; +86+10-62304633-2512 Fax: +86-10-62304633-2504
Famail: it chinatt] com Hipfwww chinattl.cn
Client CTTL Certificate No: Z21-60001
Object EX3DV4 - SN : 7517
Calibration Procedure(s) FF-Z11-004-02
Calibration Procedures for Dosimetric E-field Probes
Calibration date. February 03, 2021

This calibration Certificate documents the traceabllity to national standards, which realize the physical units of
measurements(Sl). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate

All callbrations have been conducted in the closed laboratory facliity. environment temperature(2z+3)C and
humidity<70%

Calibration Equipment used (M&TE critical for calibeation)

Primary Standards bg Cal Date(Calibrated by, Certificate No.)  Scheduled Calibration |
Power Meter NRP2 | 101919 16-Jun-20(CTTL, No.J20X04344) Jun-21
Power sensor NRP-Z91 101547 18-Jun-20(CTTL, No.J20X04344) Jun-21
Power sensor NRP-Z91 101548 16-Jun-20(CTTL, No.J20X04344) Jun-21
Referance 10dBAttenuator | 18NSOW-10dB  10-Feb-20(CTTL, No J20X00525) Feb-22
Reference 20dBAtenuator | 18NSOW-20dB  10-Feb-20(CTTL, No.J20X00526) Feb-22
Reference Probe EX3DV4 | SN 7307 29-May-20(SPEAG, No.EX3-7307_May20)  May-21
DAE4 SN 1556 4.Feb-20(SPEAG, No,DAE4-1556_Feb20) Feb-21
DAE4 SN 1555 25-Aug-20(SPEAG, No.DAE4-1555_Aug20)  Aug-21
Secondary Standards iD# Cai Date(Calibrated by, Centficste No) _ Scheduled Callbration
SignalGenerator MG3700A | 6201052605  23-Jun-20(CTTL. No.J20X04343) un21
Network Analyzer ES071C | MY46110673  10-Feb-20(CTTL, No.J20X00515) Feb-21
Name Function Signature
Calibrated by Yu Zongying SAR Test Engineer m
Reviewed by: Lin Hao SAR Test Engineer \"‘mf‘& \’:
Approved by: Qi Dianyuan SAR Project Leader : ._.._":.‘".
issued February 05, 2021

_This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: 221-60001 Page | of ¥
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Add: No 51 Xueyuan Roud, Haidian District, Beijing, 100191, China
Teh: +R6-10-623M633-2512 Fax: +86-10-62304633-2504

Famail: cttlia chinattl com Hittp:/'www chinatt] cn
Glossary:
TSL tissue simulating liquid
NORMx,y.z sensitivity in free space
ConvF sensitivity in TSL/ NORMx.y,z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
ABCD modulation dependent linearization parameters

Polarization ® @ rotation around probe axis
Polarization 8 0 rotation around an axis that is in the plane normal to probe axis (at measurement center), |

8=0 is normal to probe axis

Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-Averaged
Specific Absorption Rate (SAR) in the Human Head from Wireless Communications Devices:
Measurement Techniques”, June 2013

b) IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate (SAR) from
hand-held and body-mounted devices used next to the ear (frequency range of 300 MHz to 6 GHz)".
July 2018

¢) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless communication
devices used in close proximity to the human body (frequency range of 30 MHz to 6 GHz)", March

2010
d) KDB B65664, "SAR Measurement Requirements for 100 MHz to 6 GHz"
Methods Applied and Interpretation of Parameters:

NORMy,y,z: Assessed for E-field polarization 8=0 (fsSS00MHz in TEM-cell; f >~ 1800MHz: waveguide)
NORMYXx.y,z are only intermediate values. i.e., the uncertainties of NORMx y.z does not effect the

E’ field uncertainty inside TSL (see below ConvF)

NORM(Nx,y.z = NORMx,y,z* frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4 2 The uncertainty of the
frequency response is included in the stated uncertainty of ConvF.

DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep
(no uncertainty required). DCP does not depend on frequency nor media.

PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics

Ax.y.z: Bx,y.z; Cx,y.z,VRx,y,z.A B.C are numerical linearization parameters assessed based on the
data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media VR is the maximum calibration range expressed In RMS voltage across the diode

ConvF and Boundary Effect Parameters. Assessed in flat phantom using E-field (or Temperature
Transfer Standard for fSB00OMHz) and inside waveguide using analytical field distributions based on
power measurements for f >800MHz. The same setups are used for assessment of the parameters
applied for boundary compensation (alpha, depth) of which typical uncertainty valued are given
These parameters are used in DASY4 software to improve probe accuracy close to the boundary
The sensitivity in TSL corresponds to NORMx,y,z* ConvF whereby the uncertainty corresponds to
that given for ConvF. A frequency dependent ConvF is used in DASY version 4 4 and higher which
allows extending the validity from+S0MHz to+100MHz

Spherical isotropy (3D deviation from isotropy). in a field of low gradients realized using a flat
phantom exposed by a patch antenna

Sensor Offsel: The sensor offset corresponds to the offset of virtual measurement center from the
probe tip (on probe axis). No tolerance required,

Connector Angle: The angle is assessed using the information gained by determining the NORMx
(no uncertainty required).

Certificate No:Z21-60001 Page 2 of 9
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Add: No.51 Xueyuan Road, Hasdan Districs, Beiging, 100191, China
Tel +86-10-62304633-2512 Fax: + B6=10-62304633-2504
F-mail: ectl@chinatt).com Hop Swww chinattlsn

DASY/EASY - Parameters of Probe: EX3DV4 — SN:7517

Basic Calibration Parameters

Sensor X SensorY Sensor Z | Unc (k=2) |
- Norm(pVi(Vim)*)* 0.48 0.50 0.54 +10.0% ‘
DCP(mV)" 101.1 101.7 101.0

Modulation Calibration Parameters

uID Communication A B c D VR Unc®
System Name dB dB.uVv d8 mV (k=2) |
0 cw 'x (00 [o00 10 000 |1625 | 25%
'Y |00 |00 1.0 165.5
z (00 |00 1.0 | 170.3

The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%

A The uncertainties of Norm X, Y, Z do not affect the E?-field uncertainty inside TSL (see Page 4)
® Numerical linearization parameter: uncertainty not required.

£ Uncertainly is determined using the max. deviation from linear response applying rectangular distnbution
and is expressed for the square of the field value.

Cenificate No:Z21-60001 Page 3 of ¢
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DASY/EASY - Parameters of Probe: EX3DV4 — SN:7517

Calibration Parameter Determined in Head Tissue Simulating Media

Depth® | Unct.
f [MHz)° Pe::!::"ﬂ:y. c”‘:;":‘)’f’ ConvF X | ConvF Y | ConvF Z | Alphat (m":’ U2y
750 419 0.89 9.81 9.81 981 | 040 | 080 | +121%
900 415 0.97 9.40 940 | 940 | 019 | 127 | +121% |
- 1450 405 120 855 | 855 | 855 | 013 | 129 | +121%
1640 403 129 | 845 | 845 | 845 | 060 | 067 | £12.1%
1780 | 40.1 137 | 822 | 822 | 822 | 026 103 | +121%
1900 40.0 1.40 781 | 7.81 781 | 024 | 142 | +121%
2000 40.0 140 790 | 7.90 790 | 020 | 124 | £12.1%
2300 | 396 1.67 7.58 7.68 768 | 065 | 066 | +121%
2450 392 1.80 7.34 7.34 734 | 059 074 | +124% |
2600 39.0 1.96 7.10 7.10 740 | 060 072  +124%
3300 38.2 2.7 6.90 6.90 690 | 044 | 094  +133%
300 379 2.91 8.65 6.65 6.65 | 043 | 097 | +13.3%
3700 | 377 3.12 6.40 640 | 640 | 040 | 1.03  +£133% |
3900 375 332 6.36 6.36 636 | 040 | 125 | +13.3%
4100 37.2 3.53 §.42 6.42 642 | 040 115  £13.3%
4200 371 3.63 6.34 6.34 634 | 036 136 | =13.3%
4400 36.9 3.84 622 | 622 | 622 | 035 | 135 | +133% |
4500 36.7 4.04 8.10 6.10 610 | 045 126  £13.3%
4800 36.4 4.25 6.00 6.00 600 | 045 | 126  +13.3%
4960 363 4.40 5.70 5.70 570 | 045 | 126  +13.3%
5250 | 369 a7 642 | 642 | 542 | 050 120  +£13.3%
5600 355 5.07 475 476 476 | 0686 | 120  £13.3% |
5750 35.4 5.22 482 482 | 482 | 085 120 | +133%

£ Frequency valdity above 300 MHz of £100MHz only appue;s for DASY v4.4 and higher (Page 2) eise it |§ restricted o
+50MHz The uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated
frequency band. Frequency validity below 300 MHz is + 10, 25, 40. 50 and 70 MHz for ConvF assessments at 30, 64, 128,
150 and 220 MHz respectively Above 5 GHz frequency validity can be extended to = 110 MHz

' At frequency below 3 GHz, the validity of tissue parameters (€ and o) can be relaxed to +10% if liquid compensation
formula is applied to measured SAR values, At frequencies above 3 GHz, the validity of tissue parameters (¢ and o) is
restricted to +5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters

Y Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
affect after compensation s always less than £ 1% for frequencies below 3 GHz and below + 2% for the frequencies
between 3-8 GHz at any distance larger than half the probe tip diameter from the boundary

Certificate No:Z21-60001 Page 1 of 9
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)

14
1.3
1.2

3 %0 B e

1.0 No—it ! ' — |

0.9 -
0.8 _—
0.7

Frequency response(nor malized)

0.6

0.5

0 500 1000 1500 2000 2500 3000
f{MHz)

* TEM * R22

Uncertainty of Frequency Response of E-field: 7.4% (k=2)
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Receiving Pattern (®), 6=0°

f=600 MHz, TEM f=1800 MHz, R22
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Uncertainty of Axial lsotropy Assessment: £1.2% (4=2)
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Dynamic Range f(SARhead)
(TEM cell, f = 900 MHz)
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Uncertainty of Linearity Assessment: £0.9% (k=2)
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Conversion Factor Assessment
f=750 MHz,WGLS R9(H_convF) f=1750 MHz, WGLS R22(H_convF)
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Deviation from Isotropy in Liquid
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Uncertainty of Spherical Isotropy Assessment: £3.2% (k=2)
Certificate No:Z21-60001 Page 8 of 9
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DASY/EASY - Parameters of Probe: EX3DV4 — SN:7517

Other Probe Parameters

Sensor Arrangement ' Triangular ’
Connector Angle (°) 7 | 17.9 [
Mechanical Surface Detection Mode ‘ enabled
Optical Surface Detection Mode ' di#able |
Probe Overall Length . i 337mm ’
Probe Body Diameter | 10mm I
Tip Length | 10mm |

‘V‘I”lp Diameter 7 ' 2.5mm_

' Probe Tip to Sensor X Calibration Point R 1mm

| Probe Tip to Sensor Y Calibration Point ! imm

| Probe Tip to Sensor Z Calibration Point \Y Tmm

| Recommended Measurement Distance from Surface 1.4mm

Certificate No:Z21-60001 Page 9 of 9
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ANNEX H Dipole Calibration Certificate
750 MHz Dipole Calibration Certificate

Calibration Laboratory of

.\\"v""f"/"/

S, Schweizerischer Kafibrierdienst

Schmid & Partner % 2 Service sulsse d'étalonnage
Engineering AG = Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland NG S Swiss Calibeation Service

Accredied by the Swiss Accreditaton Service (SAS)
The Swiss Accreditation Service is one of the signatories 1o the EA
Multilataral Agreament for the recognition of calibration certificates

Accreditation No.: SCS 0108

client  CTTL (Auden) Certificate No: D750V3-1017 _Jui21
CALIBRATION : =%
| Otject D750V3 - SN:1017
Caliration proceduro|(s) QA CAL-05.v11
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
Caltration date: July 12, 2021

All calitrations have been conducied In the closed lat

y taciiity: nt

This calbration cersficate documents the traceability 1o national standards, which rosiize the physical units of measurements (S1)
Themeurenmrnsammoumcmrm-mmmmenmmhﬂm.gmmmmumemﬂm

porature (22 + 3)"C and hurmidity < 70m%

Calibration Equipment used (MATE critical for calibeation)
Primary Standardy D# B Cal Date (Certificate No.) Scheduled Calration

| Powar metor NRP SN: 104778 06-Apr-21 (No. 217-03291/03292) Apr-22

| Powar sensor NRP-291 SN. 103244 09-Apr-21 (No. 217-03291) Apr-22

| Power sengor NFP-291 SN; 100245 08-Apr-21 (No, 21703292) Apr-22

| Refarence 20 dB Atenuator SN: BHI304 (20k) 08-Apr-21 (No, 217-03343) Apr22

; Type'N mismatch combnaton SN: 310982/ 06327  09-Apr21 (No. 217-03344) Apr22

| Ruterance Pmbe EX30V4 SN, 79 28-Dec-20 (No. EX3-7349_Dec20) Dec-21
DAE4 SN: 601 02-Nov-20 (No. DAE4-601_Nov20) Now-21
Secondary Standards De = Check Oste (inhouse) Seheduled Chack
Power meter E44190 SN: GB3A512475 30-0ct-14 (in housa check Oct-20) In housa check. Oce-22
Power sensor HP 84414 SN US37292783 07-Oct- 15 (n house check Oct-20) In housa check: Oct-22
Power sensor HP 84814 SN MY41092317 07-0ct- 15 (n house check Oct-20) In house chack: Oct-22
RAF genarator RAS SMT-06 SN. 100872 15-Jurv 15 (in house check Oct-20) In house chack: Oct-22
Network Analyzer Aglent EBISS8A | SN: US41080477 31-Mar-14 (in house chack Ocl-20) In house check: Oct-21

Name Function Sygrature

Calibrated by, Jotiray Katzmean Laboratory Techrician / g E

| Appeoved by Kata Pokovio Technics Monagur % K

Issued Juy 15, 2021

muuwmmmmumcmmnumwnuenwonr-uwmry.

Cartificate No: D750V3-1017_Jul21
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Calibration Laboratory of R\ S Schweizerischer Kalibriardienst

Schmid & Partner S Service suisse d'étalonnage
Engineering AG % C  Serviio svizmero of tersbuia

Zeughausstrasse 43, 8004 Zurich, Switzerland N S Swiss Calibration Service

Accredited by the Swiss Accrediation Sendce {SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories to the EA

Muttilateral Agr for the gnition of calibration cortificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EC/IEEE 62209-1528, “Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Wom Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

b) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

* Antenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom.

* AReturn Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. No uncertainty required.

SAR measured: SAR measured at the stated antenna input power.
SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

» SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiphed by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Ceartficato No: D750V3-1017_Jul21 Page 20l 6
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Measurement Conditions
DASY system configuration, as far as not given on npage 1.

DASY Version DASYs52 V52104

Extrapolation Advanced Extrapolation

Phantom Modutar Fiat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz = 5 mm

Frequency 750 MHz + 1 MHz
Head TSL parameters

The following paramsters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 20°C 419 0.89 mha/m

Measured Head TSL parameters (220+02)C 424+6% 0.91 mho/m =6 %

Head TSL temperature change during test <05"°C - -
SAR result with Head TSL

SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR measured 250 mW Input power 2.20 Whg

SAR tfor nominal Head TSL parameters normalized to 1W 8.68 Wikg £ 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR measured 250 mW input power 1.43 Wiy

SAH for nominal Head TSL paramaters normalized to 1W 5.65 W/kg = 16.5 % (k=2)
Certificate No: D750V3-1017_Jul21 Page 3ot 6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to faad point 5380Q-02KQ
Retum Loss -28.84d8

General Antenna Parameters and Design

| Etectrical Detay (one direction) [ 1.036 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured,

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line Is directly connectad to the
second arm of the dipole. The antenna is tharefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard,

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

| Manufactured by [ SPEAG |

Certificate No: D750V3-1017_Jul21 Page 4ol 6
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DASYS5 Validation Report for Head TSL

Date: 12.07.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1017

Communication System: UID 0 - CW; Frequency: 750 MHz

Medium parameters used: { =750 MHz; o = 0.91 S/m; & = 42.4; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI ©63.19-2011)

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(10.11, 10.11, 10.11) @ 750 MHz; Calibrated: 28.12.2020
* Sensor-Surface: |.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 02.11.2020
» Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001

* DASYS52 52.10.4(1535), SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 60.01 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 3.39 W/kg

SAR(1 g) = 2.20 W/kg: SAR(10 g) = 1.43 W/kg

Smallest distance from peaks to all points 3 dB below = 16 mm

Ratio of SAR at M2 to SAR at M1 = 64.8%

Maximum value of SAR (measured) = 2.96 W/kg

-4.00
-6.00

-10.00

0dB =296 W/kg=4.71 dBW/kg

Certiicate No: D750V3-1017_Jul21 PagoS5of 6
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Impedance Measurement Plot for Head TSL
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835 MHz Dipole Calibration Certificate

n Laboratory of S Schwalzerischer Kalibrierdionst
Calibratio ry 2, s .

Schmid & Partner % c Service suisse md
szngmeenn%ﬁoG“ Zurich, Switzertand AN S Swiss Calibration Service

Hoafy o™

Accradiud by the Swiss Accreaitation Serdcs (SAS) Accreditation No.: SCS 0108

mw-mmhmamwnma
mmwmmmuuﬂmm

Certificate No: DB35V2-4d069_Jul21

clent  CTTL (Auden)

Caltration procedurs(s) QA CAL-0O5.v11
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
Calwration date: M '2. 2021

Thes calibeation cenlilicate documents the traceability to naticnal standards, which realae the physical unies of measurements (S1)
Thomuwemmcuﬂlmummmmmwmlmbﬂaﬂnmouamimemndmuo-mima

Al calitrations have been conducied in the closed laboratory tacility: emvironment temparature (22 + 3)°C and humidey < 70%

Calieuton Equipment used (MSTE critical for calibeation)

Primary Standards 104 Cal Data (Cercate o) Schaduled Caltration
Powar meter NRP SN 104778 08-Apr-21 (No. 217-0329103202) Apr-22

Power sensor NHP-Z01 SN 103244 06-Ape-21 (No. 217-03201) Ape-22

Powae sansor NHP - 291 SN. 103245 09-Apr-21 (No. 21703292) Apr 2

Hedersnca 20 o8 Atlenuadoe SN: BHO394 (20x) 09-Apr-21 (No. 217-03)43) Apragz

Type-N mupmatch combineton SN: 310962 / 06327 08-Apr-21 (No. 217-03344) Apr2

fsterence Probe EX30VE SN: 7349 28-Doc-20 (No. EX3-7349_Dec20) Dec-21

DAFA SN: 501 02-Nov-20 (No. DAE4-801_Nova() Nov-21

Secondary Standards D #* Chock Date (in house) Sehedulad Check
Power meter E42108 SN. GB39512475 30-0ct-14 (in housa chack Oct-20) In hause check: Oct 22
Fowear sensor HP 84814 SN:- USI720a788 07-0ct-15 (n house chack Oct-20) In house check: (Oct.22
Power sensor HP 84814 SN MYAs062317 07-0ct-15 (In house check Oct-20) n house check: Oo.22
AF ganeralor RAS SMT-06 SN 100672 15-Jun-15 {in house check Oct-20) n house check: Oct-22
Natwork Analyzer Agllant EBIS8A | SN USA1080477 31-Mar-14 (in house check Oct-20) in house check: Oct:21

Noma Function Signuture

GCalibrated by Jaltemy Katzman Laborstory Technician / %
Approved by: Kana Pakawic Tectnical Manager M

tasuad July 15, 2021

| Thus calioration cendicate shall not be reproduced excapt in full without wiitten appraval of the laboratory.

Certificate No: DB35V2-4d068 21
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Calibration Laboratory of \\&;c G Schwelzariacher Kallbrierdienst

Schmid & Partner g : c Service suisse d'étalonnage
i i Servizio svizzero di taratura

Engineering AG e S :

Zeughausstrasse 43, 8004 Zurich, Switzerland ,,ﬁ\\“ ¥ Swiss Calibration Service

Accredaad by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA

Multilatera! Agr 1 for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards: B
a) |EC/IEEE 62209-1528, “Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Worn Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.
b) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

e Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

e Antenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom.

» Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. No uncertainty required.

SAR measured: SAR measured at the stated antenna input power.

* SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

« SAR for nominal TSL parameters: The measured TSL parameters are used to caiculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certficate No: DB3SV2-44068_Jul21 Page 2ol 6
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Measurement Conditions
DASY system contfiguration, as far as not given on page 1.

DASY Version DASYS52 V52104

Extrapolation Advanced Extrapotation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 835 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220'C 415 0.90 mho/m

Measured Head TSL paramoters (220+02)"C 422+6% 084 mhoim £6 %

Head TSL temperature change during test <05°C - -
SAR result with Head TSL

SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR measured 250 mW input power 2.48 Wikg

SAR tor nominat Head TSL parameters normalized to 1W 9.63 Wikg = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR measured 250 mW input power 160 Wikg

SAR for nominal Head TSL parameters normalized o 1W 6.24 W/kg = 16.5 % (k=2)
Certificate No: D835V2-4d068 _Jui21 Page 3ot 6 -
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 51.70Q-23
Hatum Loss -31.0d8

General Antenna Parameters and Design

[ Electrical Delay (one direction) | 1393 ns |

After long term usa with 100W radiated power, anly a slight warming of the dipole near the feedpoint can be measured.

The dipote 1s made of standard semingid coaxial cable The center conductor of the feeding line i directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added 10 the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph, The SAR data are not affected by this change. The overall dipole length is still
according to the Standard

No excessive force must be applied 1o the dipole arms, because they might band or the soldered connectons near the

lesdpoint may be damaged.
Additional EUT Data
| Manufactured by | SPEAG
Centificate No: DB35V2-4d069_Jul21 Page 4 of 8 N
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DASYS5 Validation Report for Head TSL

Date: 12.07.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: DS35V2 - SN:4d069

Communication System: UID 0 - CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz; o = 0.94 S/m; &= 42.2; p = 1000 kg/m’
Phantom section: Flut Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(9.69, 9.69, 9.69) @ 835 MHz; Calibrated: 28.12.2020

« Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601; Calibrated: 02.11.2020
« Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001
« DASYS5252.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=Smm

Reference Value = 63,94 V/im; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 3,76 W/kg

SAR(1 g) = 2.48 W/kg; SAR(10 g) = 1.60 W/kg

Smallest distance from peaks to all points 3 dB below = 16.3 mm

Ratio of SAR at M2 to SAR at M1 = 66.1%

Maximum value of SAR (measured) = 3,29 W/kg

dB
0

0dB =329 W/kg = 5.18 dBW/g

Certificate No: DB35V2-4d069_Jul21 Page 50l 6
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Impedance Measurement Plot for Head TSL
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1750 MHz Dipole Calibration Certificate

Calibration Laboratory of S, g Schwizerischer Kalibrierdianst

Schmid & Partner S G Service suisse dtalonnage
Engineering AG e s Sorvizio avizzero di taratura

Zoughausstrasse 43, 8004 Zurich, Switzerland G NN Swins Callbration Service

Accredited by the Swiss Accradtation Sarvics (SAS) Accreditation No.: SCS 0108

The Swisa Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

che CTTL(AUGSR) Centificate No: D1750V2-1003_Jul21
CALIBRATION

Obimet D1750V2 - SN:1003

Calibrabon procedurels) mw_“ .

E Caltrabion date: WJuly 12, 2021

| This calbraticn cerificate cocuments the lracealylily to rational standards, which reakes the phy units of tonts {S1)

| The Tty and the ung with confidence probabilty are givan on the following pages And Are part of the certficate
All calibrations have been conducted in thi closed lsborstory faciity: environmaent tampernture (22 = 31°C and humidity « 70%
Catbration Equipmant used (MATE critical lor calibration)
Primary Standards D Cal Date (Certificate No.) __ Scheduled Calibration .
Powsr meter NRP SN 104770 08-Apr-21 (No. 217-03291/032092) Apt-22
Powar gansor NRP-201 SN 103244 00-Apt-21 (No, 217-03291) Apr-22
Powur gensor NRP-Z291 SN 103245 08-Apr-21 (Na, 217-03292) Apr22
Heterance 20 dB Altenuntor SN BHEGM (20K) 08-Apr-21 (No. 217-03343) Apr22
Typa-N miamatch combination SN 210682 / 06327  00-Ape-21 (No. 217-03344) Aph22
Aotaranca Probe EX30V4 SN 7349 28-Dec-20 (No. EX3.7340_Uec20) Dac-21
DAES | SN. 801 02-Nov-20 (No. DAE4-601_Nav20) Nay-21
| Secondary Standards ID# Check Date (n house) Scheaulad Check
Power meler E44198 SN GBIa512475 30-0ct+14 (In house check Oct-20) In house check: Oct22
Fower saraor HP B481A SN: US37202783 07-0ct-15 {in house check Oct-20) In house check: Oct-27
Power sansor HP B4B1A SN MY41082317 07-0ct 15 {in house check Oct-20) In house check: Oct-22
RF genarator RAS SMT .00 SN: 100972 15-Jun-15 (in houss check Oct-20) n house checke Oct-22
Neotwork Analyzer Agilent ES3S84 | SN: US41080477 J1-Mar-14 (in house check Oct-20) In housa check: Oct-21
MNarme Function Signaturs
Critbrated by Jothoy Katzmun Labarstary Techeican / ; L
Agpeoved by. Katja Pokovic Tochnical Manager %
Issued: July 15, 2021
This calibeation cenificate shall not be reproduced except in full without written mppecva of the Isboratary

Centificate No: D1750V2-1003_Jul21
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Calibration Laboratory of .i"'\‘w:""; S Schweizerischer Kalibrierdienst
Schmid & Partner % c Service sulsse d'éslonnage
Engineering AG B Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland % ,'ﬁ\\,.v‘ S Swiss Calibration Service
Accredited by the Swiss Accreditation Servica (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62209-1528, “Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Worn Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

b) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

» Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

* Antenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom.

* Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. No uncertainty required.

SAR measured: SAR measured at the stated antenna input power.
SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

» SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certdicate No: D1750V2-1003_Jui21 Page 20l 6
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Measurement Conditions

DASY system configuration, as far as not given on page 1,

DASY Version DASY32 V52.10.4

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantomn

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5mm

Frequency 1750 MHz + 1 MH2
Head TSL parameters

The following parameters and calculations were applied
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 401 1.37 mho/m

Measured Head TSL parameters (220+02)"'C 404 4+ 6% 1.36 mho/m £ 6 %

Head TSL temperature change during test <05°C - -—
SAR result with Head TSL

SAR averaged over 1 em® (1 g) of Head TSL Condition

SAR measured 250 mW Input power 917 Wikg

SAR for nominal Head TSL parameters normalized 1o TW 36.9 W/kg = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR measured 250 mW input power 4.82 Wikg

SAR for nominal Head TSL parameters normalized to 1W 19.4 Wikg = 16,5 % (k=2)
Certficate No: D1750V2-1003 Jui21 Page 30l 6
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Antenna Parameters with Head TSL
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Appendix (Additional assessments outside the scope of SCS 0108)

Impedancs, transtormed to feed pont 4870+03 2
Return Loss -47.008
General Antenna Parameters and Design
| Electrical Delay (one direction) [ 1.215 ns |

according to the Standard,

faedpoint may be damaged

Additional EUT Data

After long term use with 100W radiated power, only a slight warming of the dipole near the teedpoint can be measurad.

Tha dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore shor-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measuremant Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length s still

No excessive force must be applied to the dipole arms, because thay might bend or the scidered connections near the

l Manutactured by

SPEAG |

Certificate No: D1760V2-1003_Jut21
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DASYS5 Validation Report for Head TSL

Date: 12.07.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN:1003

Communication System: UID 0 - CW; Frequency: 1750 MHz

Medium parameters used: f= 1750 MHz: o = 1.36 S/m; & = 40.4; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2011)

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(8.67, 8.67, 8.67) @ 1750 MHz; Calibrated: 28.12.2020

« Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601; Calibrated: 02.11.2020
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
« DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5Smm, dz=5mm

Reference Value = 106.5 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 17.1 W/kg

SAR(1 g) = 9.17 W/kg; SAR(10 g) = 4.82 W/kg

Smallest distance from peaks to all points 3 dB below = 10 mm

Ratio of SAR at M2 to SAR at M| = 54%

Maximum value of SAR (measured) = 14.3 W/kg

ilZ 80
16.00

0dB = 14.3 W/kg = 11.55 dBW/kg

Certificate No: D1750V2-1003_Jui21 Page S50l 6
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Impedance Measurement Plot for Head TSL
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1900 MHz Dipole Calibration Certificate

Calibration Laboratory of A, G Schwelzarischer Kalibriord

Schmid & Partner % G Servioe suisse dwtaionnoge
Engineering AG e Servizio svizzero dl taratura

Zeughausstrasse 43, 8004 Zurich, Switzeriand TN S swiss Calibration Service

it

Accrodeed by the Swiss Accredtation Senvice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories 10 the EA
Multilateral Agreement for the recognition of calibration certificates

client  CTTL (Auden)
CALIBRATION CERTIFICATE

Certificate No: D1900V2-5d101_Jui21

| Gyt D1900V2 - SN:5d101
Calibention procedurels) QA CAL-05.v11 KR o
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
Caltration date July 15, 2021
Thin calbration cedificale documants the traceablity 10 national standards, which realkze the physical units of measuramonts (S,
The measurements and the uncenainties with coafidence probability are given on the folowing pages and are part of the certificate

| All caibrations have been conductad In the closed laboratory faclity: amvironment temparnyture (22 = 3)°C and humeday « /0%

Calibration Equipment used (M&TE critical tor calibration)

ﬁr)mlry Standards D Cal Date (Certilicate No.) Schetuled Calbration
Power meter NRP SN: 104778 08-Apr-21 (No. 217-0G281/103292) Ape 2

Power sensor NRP-Z91 SN 103244 0f-Apr-21 (No. 217-03291) Apr22

Pawar senscr NRP-291 SN: 103248 08-Ape-21 (No. 217-03292) Ape-22

Rofarance 20 dB Aftenuator SN: BHSI64 (20%) 08-Apr-21 (Na. 217-03343) Ape-22

Type-N mismatch combination SN: 310882 / 06327 V8-Apr-21 (No. 217-03344) Ape-22

Aelerence Probe EX3DVA SN: 7849 268-Dec-20 (No. EX3-7349_Dec20) Dec-21

DAE4 SN: 601 02-Now-20 (No. DAES-601 Novi20) Nay-21

Seconadary Standards ID# Chack Dato (in housa) Schaculad Check
Power meter E44198 SN: GB3g512475 30-Oct-14 (In house check Oct-20) In Nouse check: Oc1-22
Powar sensor HP 8481A SN: US37292783 07-0ct-15 (in housa chack Oct-20) In house check: Oat-22
Power sensor HF 84814 SN MY41082517 07-0ct-15 (in house chack Oc1-20) In house check; Oct-22
HF generator RES SMTO06 SN: 100072 15-Jun-15 {In house check Oct-20) In house check: Oct-22
Network Analyzer Agient ERIS8A | SN: US41080477 31-Mar-14 {in housa chack Oc1-20) In house check: Oct-21

Namea Functon Signatura

Calibrated by Loif Kiysnor Labo Tachnician W"
Approved by Kata Pokovic Techmeos! Manage: M,_

kssued: July 19, 2021

Certificate No: D1900V2-5d101_Jui21
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Calibration Laboratory of g"{:‘_jj”ﬂ,& § Schwaizerischer Kalibriardionst

Schmid & Partner % ¢ Service suisse diétalonnage
Engineering AG S S Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzeriand o S swiss Calibration Sarvice

Accredited by Ihe Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accraditation Service Is one of the signatories to the EA

Multilateral Agr for the anition of cafibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62209-1528, "Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Wom Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

b) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid al the frequency indicated.

* Antenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom.

» Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. No uncertainty required.

* SAR measured: SAR measured at the stated antenna input power,

* SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR resull.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certificate No: D1900V2-5¢101_Jul21 Page20l6
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Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASYS2 V52.104
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 1900 MHz + 1 MHz
Head TSL parameters
The following parametars and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 400 1.40 mha/m
Measured Head TSL parameters (220202)°C 404+6% 140 mho/m £ 6 %
Head TSL temperature change during test <05°C e —_
SAR result with Head TSL
SAR averaged over 1 cm?® (1 g) of Head TSL Condition
SAR measursd 250 mW input power 10.0 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 40.1 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 522 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 20.9 Wikg * 16,5 % (k=2)
Certificate No: D1900V2-5d101_Jul21 Page 3o0f 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5090 +48iQ
Retum Loss -26.2dB

General Antenna Parameters and Design

Elecirical Delay (one direction) l 1.201 ns

After long term use with 100W radiated power, only a slight warming of the dipole near tha feedpaint can be measured.

The dipole is made of standard semirigid coaxial cable, The center conductor of the feeding line is direclly connected to the
second arm of the dipole. The antenna is therafore short-circuited for DC-signals. On some of the dipoies, smali end caps
are added (o the dipole arms In order to Improve matching when loaded according to the position as explained in the
“Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length s still
according 1o the Standard

No excessive force must be applied to the dipole arms, because they might bend or the soldered connechions near the
feedpoint may be damaged.

Additional EUT Data

[ Manufactured by | SPEAG ]

Certificate No. D1900V2-5d101_Jul21 Page 4of 6
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DASYS5 Validation Report for Head TSL

Date: 15.07.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d101

Communication System: UID 0 - CW; Frequency: 1900 MHz

Medium parameters used: = 1900 MHz ¢ = 1.4 S/m; e = 40.4; p = 1000 kg/m’
Phantom secction: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI €63.19-2011)

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.43, 8.43, 8.43) @ 1900 MHz; Calibrated: 28.12.2020
o Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 02.11.2020
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P30 AA; Serial: 1001

» DASYS5252.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 110.1 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 18.4 W/kg

SAR(1 g) = 10 Wrkg: SAR(10 g) = 5.22 W/kg

Smallest distance from peaks to all points 3 dB below = 9.8 mm

Ratio of SAR at M2 to SAR at M| = 54.9%

Maximum value of SAR (measured) = 15.5 Wikg

dB8
0

-3.60

-1.20

-10.80
14.40

-18.00

0dB =155 W/kg = 11.90 dBW/kg

Certificate No: D1900V2-5d101_Jul21 Page S5of 6
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Impedance Measurement Plot for Head TSL
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2450 MHz Dipole Calibration Certificate

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughaussirasse 43, 8004 Zurich, Switzerland

Acoredited by the Swiss Accreditation Sarvice (SAS)
The Swiss Accreditation Service |s one of the signatories to the EA
Multilateral Agroement for the recognition of calibration certificates

Client

Calbration procadure(s)

Calbration dats:
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CAICT

No.121Z262218-SEM01

Schwaizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzoro di taratura
Swiss Calibration Service

mwow

Accreditation No.: SCS 0108

Certificate No: D2450V2-853_Jul21
D2450V2 - SN:853
QAGRIAOBVIE & 0 L
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
July 26, 2021

This calbration canicata docurnents 1he tracoabiity 10

y

Calibration Equipment usad (MSTE critical for calibration)

All cabrations have Seen conduciad In the closed laboratory facity: environment tamperature (22 = 31°C and humidity « 70%

dy, which readze ihe physical units of measuremants {S1)
The measurements and the uncertainties with confidence probabdity are givan on the following pages and are par of the canificate

Primary Starvdards oy Cal Date (Cortificate Ne.) Schadulad Cailbation

Power mater NA® SN 104778 06-Apr-21 (No. 297.052(1/03292) Ape-22

Powar sansoe NRP-241 SN 103244 09-Agr-21 (No. 21703291} Apr-22

Power senasoe NRP-Z(91 SN 103245 09-Apr-21 (No. 217-03282) Apr-22

Reference 20 dB Attenuator SN BHEG04 (20) 08-Apr-21 (No. 217.03543) Apr-22

Type-N mismutch combirmtion SN 310082 / 06327 08-Apr-21 (No. 217-03344) Apr-22

Rafarance Prabe EX30V4 SN 7340 26-Dec-20 (No. EX3-7349_Dec20) Doc2Y

DAE#4 | SN 601 02-Now-20 (No. DAE4-601_Nova() Nov-21

| Secondary Standards (o Check Dale {in house) Scheculed Check

Puower meter E44198 SN: GBI9S12475 30-0ct-14 (In houss check Oct-20) in house chack: Oct-22

Power sansor HP B481A SN: USar2geies 07-0ct-15 (In house check Oct-20) In house ghock. Oct-22

Power sansor HP B481A SN, MYS109231/ Q7-0ct-15 {in housa check Oct-20) n house check, Oo-22

RF genermior R&S SMT-06 SN: 100872 15Jun-15 {in house check Oct-20) In house check: Oct-22

Network Anadyzer Aglent EBIS8A | SN US41000477 31-Mar-14 (in house check Oct-20) in housh check: Oct-21
Nams Function Sqnature

Catbrated by Michael Weber Laborstory Tachnician mr.

Appraved by Kt Pokcic Technioal Manager

Tris catbration cenificate shall not be reproduced except m full withou! written approval of the Bbaratony

Y

Issued; July 26, 2021

Centificate No. D2450V2-853_Jul21

©Copyright. All rights reserved by CTTL.

Page 1 of 6

Page 397 of 450



&rrr CAICT

No.121Z262218-SEM01

-

Calibration Laboratory of A8, S Schweizarischer Kalibrierdienst
Schmid & Partner % c Service suisse d'“alonnage
Engineering AG = Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland ""'I,ﬁ\\u"ﬁ S swiss Calibration Service
Accredited by the Swiss Accreddation Senvice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agroement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEC/IEEE 62209-1528, “Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Worn Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020,

b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

« Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

* Antenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom.

* RHetumn Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. No uncertainty required.

SAR measured: SAR measured al the stated antenna input power.
SARA normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

» SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Centificate No: D2450V2-853_Jul21 Page 2ot 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASY52 V52104
Extrapolation Advanced Extrapotation
Phantom Modular Flat Phantormn
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy. dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The following parameters and caiculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220*C 382 1 80 mho/m
Measured Head TSL parameters (220202} °C I79+6% 1.88 mho/m £ 6 %
Head TSL temperature change during test <05°C
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.7 Wikg
SAR for nominal Head TSL parameters normalized to 1W 53.3 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 250 mW input power 5.33 Wikg
SAR for nominal Head TSL parameters normalkized 1o 1W 24.9 Wikg = 16.5 % (k=2)
Certficate No; D2450V2-853_Jul21 Page3cofé
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transiormed to feed point 5360+38Q
Return Loss -259d8B

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1.164 ng |

After long term use with 100W radiated power. only a siight warming of the dipole near the feedpoint can be measured,

The dipole is made of standard semirigid coaxial cable. The canter conductor of the feeding line is directly connected to the
secand am of the dipole. The antenna is therefore short-circuited for DC-signals. On some of tha dipoles, small end caps
are added 1o the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions* paragraph. The SAR data are not affected by this change. The overall dipole length is still

according to the Standard,
No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged
Additional EUT Data

[ Manufactured by [ SPEAG |
Certificate No: D2450V2-853_Jul21 Page 4 of 6
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DASY5 Validation Report for Head TSL

Date: 26.07.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 853

Communication System: UID 0 - CW: Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; o = 1.88 S/m; & = 37.9; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard; DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.96, 7.96, 7.96) @ 2450 MHz; Calibrated: 28.12.2020
o Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« FElectronics: DAE4 Sn601;, Calibrated: 02.11.2020
e Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Scrial: 1001

» DASY5252.10.4(1535): SEMCAD X 14.6,14(7501)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=Smm, dy=5mm, dz=5mm

Reference Value = 116.2 V/m; Power Drift =0.09 dB

Peak SAR (extrapolated) = 27.4 W/kg

SAR(1 g) = 13.7 W/kg; SAR(10 g) = 6.33 W/kg

Smallest distance from peaks to all points 3 dB below =9 mm

Ratio of SAR at M2 to SAR at M1 = 50%

Maximum value of SAR (measured) = 22.7 W/kg

-5.00
-10.00
-15.00

-20.00

-25.00

0 dB = 22.7 Wikg = 13.56 dBW/kg

Cerificate No: D2450V2-853_Jul21 Page Sof 6
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of
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Engineering AG

Zeughaussirasee 43, 8004 Zurich, Switzertand

Accredted Ly the Swiss Accreditalion Senvice (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
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CAICT

No.121Z262218-SEM01

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

nwown

Accreditation Ne.: SCS 0108

Cartificats No: D2600V2-1012_Jul21

Object

Calbration prooedureds)

Cairafion date

This cadbration cendaate docunents the y to

Calbration Equipmant usad (MATE critical for callibeation)

du, which resfizs the physical units of measuramants (S1).
The messurements and Ihe uncenainties with confidence probatility ane given on the following pages and are pan of the canificato

All calibeations have bean conducted in the closed leboeatory laclity. arviecament tempemture (22 « 3)°C and humidity < 70%

| Thes calibratan certificate shall not be reproduced axcapt In full wishoul written appeoval of i laborutory

Primary Standards 0¥ Cal Dale (Certificaie No.) Schadulad Calibraton

Power meler NHP SN: 104778 08-Apr-21 (No. 217-0320103292) Apr-22

Power sensor NRP-Z91 SN 103244 08-Apr-21 (No. 217-03291) Ape-22

Power sansor NRP-Z91 SN: 103245 08-Apr-21 (No, 217-03292) Ape-22

Ratoronce 20 dB Attenuator SN BHI304 (20K) 08-Apr-21 (No. 217-03343) Apr-22

Type-N mmatch combination SN: 310862 / 06327 08-Apr-21 (No. 217-03344) Apr-22

Aeletonce Probe EXADV4 SN: 7348 26-Dac-20 (No. EX3-7340_Dec2() Osce21

DAE4 SN: 601 02-Nov-20 (No. DAES-801_Nov20) Now-21

Secondary Stndards 10 # Chack Dato (in houso) Scheduled Chock

Power meler £44166 SN, GB3951247% 30-0ct-14 (0 housa chack Oct-20) I house check,; (x3-22

Power sensor HP B481A SN; US3T260783 07-0ct-15 (i housa check Oc1-20) In housa check: Ocs-22

Power sensor HP BAB1A SN MY&1082317 07-0ct-15 (i house check Oct-20) In housa check 022

AF gensrator R&S SMT-06 SN 100072 15-Jun-15 (in house check Oct-20) In house check. Oc1-22

Netwark Analyzec Agllont EBSSEA | SN, US41080477 31-Mar-14 (in housa chack Oct-20) In house check: Oct-21
Name Function Signuture

Galitvated by Michasl Waber Labaraiory Technicien Ik

Appeoved by Katja Pokovic Technical Managsr

G

Issued. July 26¢, 2021
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Zeughausstrasse 43, 8004 Zurich, Switzerland % ’;ﬁ-\"‘: S gwiss Calibration Service
Accradited by tha Swiss Accrediation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to tha EA
Multilateral Agresment for the recognition of calibestion certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EC/IEEE 62209-1528, "“Measurement Procedure For The Assessment Of Specilic
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Worn Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
¢) DASY System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

* Antenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom.

* Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. No uncertainty required.

SAR measured: SAR measured at the stated antenna input power,
SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Cerbhicate No: D2600V2-1012_Jul21 Page 20t 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS2 V52104
Extrapolation Advanced Extrapolaton
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy.dz =5mm
Frequency 2600 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.0 1.86 mho/m
Measured Head TSL parameters (220+£02)°C 37.326% 2,05 mho/m 6%
Head TSL temperature change during test <05'C - —--
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 14.7 Wha
SAR for nominal Head TSL parameters normalized 1o 1W 57.1 W/kg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 250 mW input power $.48 Wikg
SAR for nominal Head TSL parameters normalized to 1W 25.5 Wikg = 16.5 % (k=2)
Cenificate No: D2600V2-1012_Jul21t Page 30f 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedanca, transformed to feed point 4780Q-57M0
Return Loss -24108

General Antenna Parameters and Design

rElectriml Delay (one direction) l 1.153 ns J

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can ba measured.

The dipole 1s made of standard semirigid coaxial cable. The center conductor of the feeding line Is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to imprave matching when loaded according to the position as explained in the
*Measurement Conditions® paragraph. The SAHR data are not affected by this change. The overall dipole length is still
according 1o the Standard,

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the

feedpoint may be damaged.
Additional EUT Data

[ Manufactured by | SPEAG
Certilicate No: D2600V2-1012_Jul21 Page 4 of 6
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DASYS5 Validation Report for Head TSL

Date: 26.07,2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1012

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: f = 2600 MHz; o = 2.05 S/m; & = 37.3; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(7.84, 7.84, 7.84) @ 2600 MHz; Calibrated: 28.12.2020
¢ Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 02.11.2020
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA: Serial: 1001
« DASYS5252.104(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=Smm, dz=5mm

Reference Value = 118.6 V/m; Power Drift = 0.09 dB

Peuk SAR (extrapolated) = 29.5 Wikg

SAR(1 g) = 14.7 W/kg; SAR(10 g) = 6.48 W/kg

Smallest distance from peaks to all points 3 dB below = 8.9 mm

Ratio of SAR at M2 to SAR at M| =49.6%

Maximum value of SAR (measured) = 24.4 W/kg

dB8
0

-5.00
-10.00
-15.00

-20.00

-25.00

0 dB = 24.4 Wikg = 13.87 dBW/kg

Certificate No: D2600V2-1012_Jul21 PageSof 8
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Impedance Measurement Plot for Head TSL

Fla Yiew Channel Swgep Calbration Trace Scae Myker System Window Help
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3300 MHz Dipole Calibration Certificate

Calibration Laboratory of 3\-'\'@"@ S Schweizeriacher Knfibrierdienst

Schmid & Partner % c Service sulsse d'étalonnago
Engineering AG z, ’ﬁ v Sarvizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzeriand e S swiss Calibration Service

it

Accredites by the Swiss Accraditation Service {SAS)
The Swiss Accredilation Service is ono of the signatories to the EA
Multilateral Agroament for the recognition of calibration cerlificates

Cient  CTTL (Auden)
CALIBRATION CERTIFICATE

Accreditation No.: SCS 0108

Certiticste No: D3300V2-1011_Jun21

Qoect

Caitbration procadurels)

Catbrason date:

D3300V2 - SN:1011

QA CAL-22.v6

Calibration Procedure for SAR Validation Sources between 3-10 GHz

June 21, 2021

Calibration Equipment used (MATE cnbcal for calibention)

This calbrason cerificate documants the traceabiity to national standards. which realize the physical units of maasuraments (S1).
Tha measurements and the uncenaintas with contidence probabiity are given on the fcllowing pages and are part of the carificate,

All catbrations have been coaducted in the closed laboratary facility. eavironment lemperature {22 3)°C and humidity < 70%

Prmary Standasds D ¥ Cal Date (Centificats No) Schedued Calibration

Power meter NRP SN: 104778 09-Apr-21 {No. 217-0320103292) Apr-22

Power sansor NRP-Z81 SN 103244 09-Apr-21 (No, 217-03281) Apr-22

Powar zansor NRP-Z91 SN 103245 08-Apr-21 (No. 217-03282) Apr-22

Raference 20 0B Atlenualor SN BHEGS4 {20k) 09-Agr-21 (No. 217-03343) A2

Type-N migmatch combnation SN: 310082 | 08327 05-Apr-21 (No. 217-03344) Ape-22

Aederanca Probe £X30DV4 SN 3503 30-Dec-20 (No. EX3-3503_Dec20) Dec-21

DAE4 SN €01 02-Nov-20 (No. DAE4-601_Navad) Nov-21

Socondary Stantaress |ioe Check Date (in house) Scheauled Check

Power mater E44198 | 5N GA3ES12475 30-Oct-14 (in house check Oct-20) In house check: Oct22

Powar sansor HP B481A SN USa729z2783 07-0ct-15 (in housa check Oat-20) In houss check: Oct-22

Pawer sensor HP 8481A SN: MY41092317 07-0c1-15 (in house check Oct-20) In houaes check: Dct-22
| AF generator RES SMT-06 SN; 100972 15-Jun-15 (in house chedk Oci-20) In house chack: Oot-22
| Network Anatyzer Agilent EBISBA | SN: US41080477 31-Mar-14 {in house check Oct-20) In house check. Oct-21

Narne Function Signature
Calibrated by Jettrey Katzman Laboratory Technician / g’; ,‘.
Approved by: Katja Pokovic Technical Manager

%@ﬁ

Issued June 21, 2021

This calibration ceniticate shall not be reproduced macep! m full without written approval of the ieboratary,

Cenrtiticate No: D3300V2-1011_Jun21t
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Zoughausstrasse 43, 8004 Zurich, Switzerland /,{R\x S Swiss Calibration Service

Accredited by the Swass Accrediation Sarvice (SAS) Acereditation No.: SCS 0108

The Swiss Accreditation Scrvice is 0ne of the signatories to the EA

Multilatoral Ag nt for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM x,y.z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

c) IEC 82209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e Measurement Conditions; Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

« Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

« Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

e Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

SAR measured: SAR measured at the stated antenna input power.
SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result,

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certificate No: D3300V2-1011_Jun21 Page20of6
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DASY system configuration, as far as not given on page 1
DASY Version DASYS Va2.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phamom
Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx.dy =4 mm. g2 =14 mm

Graded Ratio = 1.4 (Z dwraction)

Frequency 3300 MHz = 1 MHz
Head TSL parameters
The follawing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 38.2 2:71 mho/m
Measured Head TSL parameters 220+02)°C 373=6% 282 mha/m 6%
Head TSL temperature change during test <05°C - e
SAR result with Head TSL
SAR averaged over 1 cm? (1 g) of Head TSL Condition
SAR measured 100 mW input power 6.60 Wkg
SAR for nominal Head TSL parameters normalized 1o 1W 54.9 W/kg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 mW input power 252 Wika
SAR for nominal Head TSL parameters normalized to 1W 25.0 Wikg = 19.5 % (k=2)

Cenlficate No: D3300V2-1011_Jun21
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5380-80/2

Return Loss -21.44d8

General Antenna Parameters and Design

[ Electrical Delay (one direction) I 1124 ns ]

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipele is made of standard semirigid coaxial cable. The center conductor of the feeding line s diractly connected 10 the
second arm of the dipole. The antenna 5 therelore shont-circuited for DC-signals, On some of the dipoles, small end caps
are added 10 1he dipole arms in order to improve matching when loaded according to the position as explaned in the
“Measurement Conditions” paragraph. The SAR data are not aftected by this change, The overall dipole length = still
according to the Standard.

No excessive force must be applied to the dipole arms. because they might bend or the soldered connections near the
feadpoint may be damaged.

Additional EUT Data

| Manufactured by | SPEAG

Certdicate No: D3300V2-1011_Jun21 Page d ot 6
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DASYS Validation Report for Head TSL

Date: 21.06.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3300 MHz; Type: D3300V2; Serial: D3300V2 - SN:1011

Communication Sysiem: UID 0 - CW; Frequency: 3300 MHz

Medium parameters used: f = 3300 MHz: 6 = 2.82 $/m; & = 37.3: p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standurd: DASYS (IEEE/IEC/ANSI C63.19-201 1)

DASY32 Configuration:
o Probe: EX3DV4 - SN3503; ConvF(7.97, 7.97, 7.97) @ 3300 MHz; Culibrated: 30.12.2020
o Sensor-Surface: | .4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 02.11.2020
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P30 AA; Seral: 1001

¢ DASY3252.10.4(1527). SEMCAD X 14.6,14(7483)

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm/Zoom Scan, dist=1.4mm
(8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 71.62 V/m: Power Drift =-0.02 dB

Peak SAR (extrapolated) = 17.1 Wikg

SAR(! g} = 6.6 W/kg; SAR(10 g) = 2,52 W/kg

Smallest distance from peaks to all points 3 dB below = 8.6 mm

Ratio of SAR at M2 10 SAR at M| = 76.4%

Maximum value of SAR (measured) = 12,3 W/kg

-5.00
-10.00
-15.00

-20.00

-25.00

0dB = 12.3 Wikg = 10.90 dBW/kg

Certificate No: D3300V2-1011_Jun21 Page 50l 8

©Copyright. All rights reserved by CTTL. Page 413 of 450



CAICT

No0.121262218-SEMO01

Impedance Measurement Plot for Head TSL
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3500 MHz Dipole Calibration Certificate

Calibration Laboratory of S, S Schweizerischer Kalibrierdi

Schmid & Partner %’E G Service suisse diétalonnage
Engineering AG B Servizio svizzero di taratura

Zoughausstrasse 43, 8004 Zutich, Switzeriand NS S Swiss Calibration Service

“d

N
™
Accradited by the Swiss Accreditation Sarvice (SAS)

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of callbration certificates

Accreditation No.: SCS 0108

cient  CTTL (Auden) Cortticate No: D3500V2-1016_Jun21
CALIBRATION CERTIFICATE
Object D3500V2 - SN: 1016

Calityation procedurals) QA CAL-22.vB

Calibration Procedure for SAR Validation Sources between 3-10 GHz

Calibration date: June 21, 2021

Calibranon Equipmant usad (MSTE critical for caldration)

This calbrabon certéicale documents Me Iraceabiity 1o natonal standards. which reakze the physical units of measurements (SI),
Tha maasuremants and the uncertainties with carfidence probabiity are given on the following pages and ars pan of the carificate.

All calibrations have been canducted in the closed laborarory facility: environmant tempaerature 122 = 31°C and humigity < 70%%

Primary Standards 10 # Cal Daie (Carihcate No.) Schadusad Calbration

Power matar NRP SN 104778 09-Apr-21 (No. 247-03291/03292) Ape-22

Poware sunsor NAP-Z21 SN 105244 09-Apr-21 (No. 217-03291) Ape-22

Powar senaor NAP-Z$1 8N 103245 09-Ape-21 (No. 217-03292) Ape22

Ratarence 20 dB Attanuator SN BHIASS (20K) 09-Apr-21 (No. 217-03343) Apr-22

Type-N mismaich combination SN 310682 / 06327 09-Ape-21 (No. 217-03344) Ape-22

Refarence Probe EX30V4 5N 3503 30-Dec-20 (No. EX3-3503_Dec2d) Dog21

DAE4 SN B0 G2-Nov-20 (No. DAES-801_Nav20) Now-21

Secondary Standasds D # Check Date (in houss) Schaduled Chack

Power meter E44168 Sh- GB39512475 30-0c1-14 (in house chack Oct-20) In hexse check: Oct-22

Power sansoc HP B481A SN: US37292763 07-0ct+15 (in house check Oct-20) In housa check: Oct-22

Power sansor HP 84814 SN: MY#1002317 07-0ct-15 (iIn house chack Oct-20) In house check: Oct-22

AF generator RAS SMT-06 SN: 100872 15-Jun-15 (in house chack Oct20) In heuse check: Oot-22

Natwark Analyzer Agilent EGIS8A | SN: US41060477 J1-Mar-14 (in hause chack Oct-20) In house check: Oct-21
Name Function Signatura

Caltorated by: Jattray Katzman Laboratory Tachnician / %

Approved by! Katja Pokovic Technical Manager

This callbration carfificate shall nat be reproducad axcept in full without written approval of the laboratary

AL

Issuad Jure 21, 2021
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Calibration Laboratory of

S, S Schwatzorischer Kalibriordienst
Schmid & Partner % c Sarvice suisse d'étatonnage
Engineering AG e Sarvizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland I S Swiss Callbration Servica
bl
Accradited by the Swiss Accreditaticn Servica (SAS) Accreditation No,: SCS 0108

The Swiss Accreditation Service is one of the signatorias to the EA
Multilateral Agreemant for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigques”, June 2013

b) |IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

c) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

e Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

* Feed Point Impedance and Return Loss: These parameters are measurad with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power, No uncertainty required.

» Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

SAR measured: SAR measured at the stated antenna input power.
SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

» SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Cortificate No: D3500V2-1016_Jun21 Page 20l 8
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Measurement Conditions
DASY system configuration, as far 3s not given on page 1.

DASY Version DASYS Vv62.10.4

Extrapolation Advanced Extrapolation

Phantom Medutar Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy =40 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
3400 MHz £ 1 MHz

Frequency 3500 MHz £ 1 MHz
3600 MHz £ 1 MHz

Head TSL parameters at 3400 MHz
The following parameters and caiculations were appiied,

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 380 2.81 mho/m

Measured Head TSL parameters (220£02)°C 37226% 289 mho/m +6 %

Head TSL temperature change during test <05°C e ——
SAR result with Head TSL at 3400 MHz

SAR averaged over 1 cm’ (1 g) of Head TSL Condition

SAR measured 100 mW input power B8.85 Wikg

SAR for nominal Head TSL parameters normalized to 1W 67.7 Wikg £ 19.9 % (k=2)

SAR averaged over 10 cm’ (10 g) of Head TSL condition

SAR measuwad 100 mW input powes 2.57 Wikg

SAR for nominal Head TSL parameters normatized o 1W 25.5Wikg £ 19.5 % (k=2)
Head TSL parameters at 3500 MHz

The following parameters and caiculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220'C 3749 2.91 mho/m

Measured Head TSL parameters (22020.2)°C 37026% 297 mho'm £ 6 %

Head TSL temperature change during test <05°C - —-—
SAR result with Head TSL at 3500 MHz

SAR averaged over 1 cm’ (1 g) of Head TSL Condition

SAR measured 100 mW input powar 8.80 Wikg

SAR for nominal Head TSL parameters normalized to TW 67.3 Wikg * 19,9 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL candition

SAR measured 100 mW input power 2.54 Wikg

SAR for nominal Head TSL parameters normalized to 1W 25.2 Wikg £ 19.5 % (k=2)
Certificate No: D3S00V2-1016_Jun21 Page 3ol 8
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Head TSL parameters at 3600 MHz

The fallowing parameters and calculations were applied
I T

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°'C 378 3.02 mho'm

Measured Head TSL parameters (220202)'C B926% 3.04 mho/m £ 68 %

Head TSL temperature change during test <05°C — —_
SAR result with Head TSL at 3600 MHz

SAR averaged over 1 cm’ (1 g) of Head TSL Condition

SAR measured 100 mW input power 6.69 Wikg

SAR for nominal Head TSL paramaters normatized to 1W 66,5 Wikg £ 19.9 % (k=2)

SAR averaged over 10 cm’ (10 g) of Head TSL condition

SAR measured 100 mW Input power 2.50 Wikg

SAR for nominal Head TSL parameters normalized to 1W 249 Wikg * 19.5 % (k=2)
Certificats No: D3500V2-1016_Jun21 PagedolB
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 3400 MHz

Impedance. transformed to teed point A610Q-76)K1 |
Return Loss -2114dB I

Antenna Parameters with Head TSL at 3500 MHz

Impedance, transtormed to feed point 52640-3612
Return Loss -27.3dB

Antenna Parameters with Head TSL at 3600 MHz

Impedance, transformed 1o feed point 5950+060

Retum Loss -21.208

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1137 ns 1]

After long tarm use with 100W radiated power, only a slight warming of the dipole near the feedpoln can be measured,

The dipole is made of standard semingid coaxial cable. The center conducior of the feeding line is direclly connected 10 the
second arm of the dipole. The antenna is therelore short-circulted for DC-signals. On some of the dipoles. small end caps
are added 10 the dipole arms in order to Improve matching when loaded according to the position as explained in the
"Measurement Conditions* paragraph. The SAR data are not atfected by this change. The overall dipole length is still
according to the Standard

No excessive force must be applied to the dipole arms, because they might bend or the sokdered connections near the
feedpoint may be damaged.

Additional EUT Data

| Manutactured by | SPEAG

Certificate No: D35S00V2-1016_Jun21 Page 50! 8
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DASYS5 Validation Report for Head TSL

Date: 21.06,2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3500 MHz; Type: D3500V2; Serial: D3500V2 - SN:1016

Communication System: UID 0 - CW; Freguency: 3500 MHz, Frequency: 3400 MHz, Frequency: 3600
MHz

Medium parameters used: f= 3500 MHz; o = 2.97 S/m; £, = 37: p = 1000 kg/'m’ ,

Medium parameters used: f= 3400 MHz; o= 2.89 Sim: g, = 37.2; p = 1000 kg/m? .

Medium parameters used: £~ 3600 MHz; o = 3.04 S'm; & = 36.9; p = 1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63,19-2011)

-
3
y

7
7

DASY52 Configuration:

» Probe: EX3DV4 - SN3503: ConvF(7.91, 7.91, 7.91) @ 3500 MHz, ConvF(7.97, 7.97. 7.97) (@ 3400
MHz, ConvF(7.91, 7.91. 7.91) @ 3600 MHz: Calibrated: 30.12.2020

+ Sensor-Surface: 1.4mm (Mechanical Surface Detection)

» Electronics: DAE4 Sn601; Calibrated: 02.11.2020

» Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA: Serial: 1001
o DASYS5252.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=3500MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz~! 4mm

Reference Value = 72.33 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 18.6 Wikg

SAR(1 g) =~ 6.80 W/kg: SAR(10 g) = 2.54 W/kg

Smallest distance from peaks to all points 3 dB below = 8 mm

Ratio of SAR at M2 to SAR at M1 = 73.3%

Maximum value of SAR (measured) = 12.7 Wikg

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, =3400MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm. dy-4mm, dz=1 4mm

Reference Value = 73.18 Vim; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 18.4 Wkg

SAR(1 g) = 6.85 Wikg; SAR(10 g) = 2.57 W/kg

Smallest distance from peaks to &ll points 3 dB below = § mm

Ratio of SAR at M2 to SAR at M1 = 73.9%

Maximum value of SAR (measured) = 12.7 Wikg

Certificate No: D3500V2-1016_Jun21 Page 6of 8
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Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, =3600MHz/Zoom Scan.
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm. dy=4mm, dz=1 4mm

Reference Value = 71.07 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 18.6 Wkg

SAR(! ) = 6.69 W/kg; SAR(10 g) = 2.50 W/kg

Smallest distance from peaks to all points 3 dB below = 8 mm

Ratio of SAR at M2 to SAR at M1 = 74%

Maximum value of SAR (measured) = 12,8 Wikg

-5.00
10,00
-15.00

-20.00

-25.00

0dB =12.8 Wkg=11.08 dBW/kg

Cerificate No: D3500V2-1016_Jun21 Page 7 of 8
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of
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RN 7 S Schweizerischer Kalibrierdiens!
Schmid & Partner %& G Servico suisse détalonnage
Engineering AG = Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland DN S Swiss Calibration Service

bt

Accredited by the Swiss Accreddation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

ciient  CTTL (Auden)

Accreditation No.: SCS 0108

Cartiticate No: D3700V2-1004_Jun21

|[CALIBRATION CERTIFICATE

Calibration Procedure for SAR Validation Sources between 3-10 GHz

Calibration Equipment used (MATE critical for calibeation)

| Object D3700V2 - SN:1004
Calibration procadureds) QA CAL-22.v6
Calibration date June 21, 2021

This calbraton centficale gocuments the traceablity 10 national slandards. which reaiize the physi

| units of meast (8
The measummants and the uncenanties with canfigence probability ane given on the following pages and ara part of the cartifcata,

All calibrations have been conducted In the closed lataratory facility: environment tesmperature (22 = 3)°C and humidty < 70%

Primary Standards D # Cal Date (Centificats No.) _Schedued Catbration

Power metar NRP | SN104T78 09-Apr-21 {No. 217-03291/03202) Apt-22

Fower sensor NRP-Z61 | SN 10G244 09-Apr-21 (No. 217-03291) Apr-22

Power sensor NRP-Z91 SN 103245 08-Apr-21 (No. 21703292) Apr-22

Raderance 20 08 Attenuator SN BHEGH4 (20k) 08-Apr-21 (No. 24703343} Apr-22

Type-N masmatch combination SN: 310082 / 06327 09-Apr-21 (No. 217-03344) Apr-22

Redesence Probe EX30V4 SN: 3503 30-Dec-20 (No. EX3-35803_Dec2() Dec-21

DAE4 SN 601 02-Nov-20 (No. DAEA-801_Nov20) Nav-21

Secondary Standards liIon Check Date (n housa) Scheduded Check

Power meter E44198 SN GB38S12475 30-Oct-14 {in house chack Oct-20) In house check: Oct-22

Power sensor HP 84814 SN: USa7232783 O7-Qce-15 {in house check Oct-20) in house check: Oct-22

Powor sensor HP 8481A SN MY41092317 07-0ct-15 (in hause check Oct-20) In house chack: Oct-22

RF genarator RAS SMT-06 | SN 100972 15-Jun-15 (0 house check Oct-20) in house chack: Oot-22

Network Analyzor Agilent EB3S8A | SN US41080477 31-Mar 14 {in house check Oct-20) In hause check: Oct-24
MName Function Signature

Cashrated by Jeftrey Katzman Laboratory Technician r_[/ ; E

Approved by Katja Pokavie Technical Manager

AL

Issued: Juns 22, 2021

| This calibration cenificate shail nol be reproduced axcept in full without written approval of the laborstory
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Calibration Laboratory of _.c‘\'g'/",,_ G  Schweizerischer Kalibrierdienst

Schmid & Partner % G Servics suisse détalonnage
Engineering AG L3 Servizio svizzero di tarstura

Zoughausstrasse 43, 8004 Zurich, Switzerland ’/ﬁ\ 7 S Swiss Calibeation Service

Aceredited by the Swiss Accrodiation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Age t for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,2

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, June 2013

b) IEC 62209-1, "Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

c) |EC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated,

e Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

* Feed Point Impedance and Return Loss; These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retum Loss ensures low
reflected power. No uncertainty required.

* Electrical Delay; One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

SAR measured: SAR measured at the stated antenna Input power.
SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

» SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result,

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the oovefa?e factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certificate No: D3700V2-1004_Jun21 Page 2 of 7
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DASY system configuration. as far as not given on page 1
DASY Version DASYS V52104
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy=4.0 mm, ¢z = 1.4 mm Graded Ratio = 1.4 (Z direction)
F 3700 MHz + 1 MHz
RHINRIOY. 3800 MHz = 1 MHz

Head TSL parameters at 3700 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 37.7 3.12 mha/m
Measured Hoad TSL parameters (220+0.2) °C 368%6% 312 mho/m £+ 6%
Head TSL temperature change during test <05"C -
SAR result with Head TSL at 3700 MHz
SAR averaged over 1 cm?’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 6.74 Wikg
SAR for nominal Head TSL parameters normakized to 1W 67.1 W/kg + 19,9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 mW Input power 2.44 Wikg
SAR for nominai Head TSI parameters normalized 1o TW 24.3 Wikg = 19.5 % (k=2)
Head TSL parameters at 3800 MHz
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 376 3.22 mha'm
Measured Head TSL parameters (220:202)°C 366+86% 3.20 mho'm = 6 %
Head TSL temperature change during test <05°C
SAR result with Head TSL at 3800 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 857 Wikg
SAR for nominai Head TSL parameters normatized o 1W 65.4 W/kg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAA measured 100 mW input power 2.41 Whkg
SAR for nominal Head TSL parameters nomalized to 1W 24.0 Wikg = 19.5 % (k=2)
Cerficate No: D3700V2-1004_Jun21 Page 3ol 7
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Appendix (Additional assessments outside the scope of SCS 01 08)
Antenna Parameters with Head TSL at 3700 MHz

Impedance, transformed 1o feed point 4800Q-690

Return Loss -22.7 48

Antenna Parameters with Head TSL at 3800 MHz

T

Impedance, transtarmed to leed point 5800-48(Q

Return Loss -21.24dB

General Antenna Parameters and Design

l Elgctricat Delay (one direction) l 1.139ns

After long term use with 100W radiated power, anly a slight warming of the dipale near the feedpoint can be measured

The dipole is made of standard semingid coaxial cable. The center conductor of the feedng line is directly connected io the
second arm of the dipole. The antenna is therefore shon-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according 1o the position as explained in the
‘Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard

No excessive force must be applied to the dipole amms. because they might bend or the scidered cannections near the
leedpoint may be damaged

Additional EUT Data

me.nuiacwrea by SPEAG 1

Centificate No: D3700Y2-1004_Jun21 Page 4 of 7
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DASYS Validation Report for Head TSL

Date: 21.06.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3700 MHz: Type: D3700V2; Serial: D3700V2 - SN:1004

Communication System; UID 0 - CW: Frequency: 3700 MHz, Frequency: 3800 MHz
Medium parameters used: f = 3700 MHz: o = 3,12 Sfm: e =36.8; p= 1000 kg/m”
Medium parameters used: f = 3800 MHz: o = 3.20 S/m: & = 36.6: p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:

* Probe: EX3DV4 - SN3503: ConvF(7.73, 7.73. 7.73) @ 3700 MHz. ConvF(7.73, 7.73, 7.73) @ 38(X)
MHz: Calibrated: 30,12.2020

 Sensor-Surface: |. 4mm (Mechanical Surface Detection)

* Electronics: DAE4 Sn601; Calibrated: 02, | 1:2020

*  Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
* DASYS5252.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=3700MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 71.56 Vim: Power Drift = 0.01 dB

Peak SAR (extrapolated) = 18.9 Wikg

SAR(1 g) = 6.74 W/kg: SAR(10 2) =244 W/kg

Smallest distance from peaks to ull points 3 dB below =8 mm

Ritio of SAR at M2 1o SAR at M1 = 745

Maximum value of SAR (measured) = 3.0 Wrkg

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=3800M Hz/Zoom Scan.
dist=1.4mm (8x8x8)/Cube 0: Measurement grnd: dx=4mm, dy=4mm, dz=| 4mm

Refercnce Value = 68.51 V/m: Power Drifi = 0.03 dB

Peak SAR (extrapolated) = 18.0 Wikg

SAR(1 g) = 6.57 W/kg: SAR(10 2)=2.41 Wikg

Smallest distance from peaks 1o all points 3 dB below = 8.2 mm

Ratio of SAR at M2 10 SAR at M| = 75%

Maximum value of SAR (measured) = 12.6 Wikg

Centificate No: D3700V2-1004_Jun21 Page 501 7
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-5.00

-10.00

-15.00

-20.00

-25.00

0dB=13.0W/kg=11.15dBW/kg
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Impedance Measurement Plot for Head TSL
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Centiticate No: DSGHzV2-1060_Jun21

CALIBRATION CERTIFICATE

Objsct

Calibration procedurads)

Caliteation date;

D5GHzV2 - SN:1060

QA CAL-22.v6

Calibration Procedure for SAR Validation Sources between 3-10 GHz

June 22, 2021

Catbration Equipment used (MATE crtical for casibiration)

This calibranon cenificale documents the iraceabilty 1o national siandarcs, which realize the physical unts of measuraments (51)
The measurements and the uncertainties with confidence protiability are given on the folowsng pages and are part of the cerificate

Al calibrations have been canduclied in the dased aboratory fachity: emaronment temperature (22 = 3)°C and humidity < 70%.

Primary Standards 1D ¥ Cal Date {Cartiticate No ) Schaduled Calibeation

Powar mator NRP SN; 104778 00-Ape-21 (No. 217-05261/03282) Apr-é2

Powar sansor NRP-Z281 SN: 103244 08-Ape-21 (No. 217-03261) Apr-22

Powar sensor NRP-Z81 SN: 103245 09-Apr-21 (No. 217-03262) Ape-22

Reference 20 o8 Attenuator SN: BHE394 (20K) 09-Ape-21 (No, 217-03343) Apr-22

Typa-N mismatch combination SN: 310882 / 06327 09-Apr-21 (No. 217-03344) Ape-22

Raterence Probe EX30V4 SN: 3503 30-Dec-20 (No. EX3-3503 Dec20) Dec-21

DAE4 SN: 601 02-Nov-20 (No. DAES-B)1_Nov20) Nov-21

Secondary Standards 10 # Check Dale (in house) Schedued Check

Pawer mater E44108 SN: GB38512475 30-0Oct-14 {in house chack Oct-20) In house chack: Oct-22

Power sensor HF BAB1A SN: USa7292783 07-0ct-15 (in house check Oct-20) In house check: Oct-22

Power sensar HP BAATA SN: MY41092317 D7-Oct-15 (iIn howse chack Oct-20) In house chack: Oct-22

AF genarator HAS SM1-06 | SN: 100072 15-Jum-15 (In houss check Oot-20) In houss chack: Oct-22

Network Anatyzer Aglent EG358A | SN: US41080477 31-Mar-14 (in house check Oct-20) In heuse check: Oct-21
Name Funclion Signature

Catborated by Michasl Weber Lisbaratory Techrician ”{d_

Approved by Kafja Pokovc Technical Manager

L

Issued: Jung 22. 2021

Thes calibeation cortificate shall not be reproduced axcept In full without written approval of the laboratory
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Zeughausstrasse 43, 8004 Zurich, Switzerland 2 ‘@.\3“ S Swiss Calibration Service
Accradited by the Swiss Accreditation Service (SAS| Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Age for the recognition of calibration certificates
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

c) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

» Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

* Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

e Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

e FEjectrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

« SAR measured: SAR measured at the stated antenna input power.

* SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

» SAR for nominal TSL parameters: The measured TSL parameters are used lo calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certificate No: DSGH2V2-1060_Jun21 Page20f13
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Head TSL parameters at 5250 MHz

The following parameters and caiculations were applied
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Temperature Permittivity Conductivity

Nominal Head TSL parameters 220C 359 4.71 mho/m

Measured Head TSL parameters {220:02)°C 3EE+B% 4.59 mho/m 2 6 %

Head TSL temperature change during test <05°C — oo
SAR result with Head TSL at 5250 MHz

SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR measured 100 mW input power 8.01 Wikg

SAR for nominal Head TSL paramelers normalized to 1W 79.5 Wikg = 19.9 % (k=2)

SAR avoraged over 10 em® (10 g) of Head TSL condition

SAR measuraed 100 mW input power 2.29 Wikg

SAR for nominal Head TSL parameaters normalized to 1W 22.7 Wikg = 19.5 % (k=2)

Head TSL parameters at 5300 MHz

The following parameters and calculations were applied,

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 359 4.76 mho/m
Measured Head TSL parameters (2202 02)"C 34628% 484 mho/m 26 %
Head TSL temperature change during test <05°C —
SAR result with Head TSL at 5300 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAA measured 100 mW mput powear 8.25 Wikg

SAR for nominal Head TSL. parameters

normalized to 1W

81.8 Wkg = 19.9 % (k=2)

SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measurad 100 mW input power 2,35 Wikg
SAR for nominal Head TSL parameters normalized 10 1W 23.2 W/kg = 19.5 % (k=2)

Centificate No- DSGHzV2-1060_Jun21

©Copyright. All rights reserved by CTTL.

Page 4ot 13

Page 432 of 450



CAICT

No.121Z262218-SEM01

Measurement Conditions
DASY system configuration. as far s not given on page 1

DASY Version DASYS V52.104
Extrapolation Advanced Extrapclation

Phantom Medular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy =4.0mm, dz = 1.4 mm Graded Ratio = 1.4 {Z direction)

5200 MHz = 1 MMz
5250 MHz = 1 MHz
5300 MHz = 1 MH2
Frequency 5500 MMz = 1 MHz
5600 MHz = 1 MHz
5750 MHz = 1 MH2z
5800 MHz = 1 MHz

Head TSL parameters at 5200 MHz
The following parameters and caiculations were spphiad

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220"C 38.0 4.66 mho/m

Measured Head TSL parameters (220+02)°C 34726% 454 mho/m =6 %

Head TSL temperature change during test <05°C — —
SAR result with Head TSL at 5200 MHz

SAR averaged over 1 cm® (1 g} of Head TSL Condition

SAR measured 100 mW input powert 8,04 Wikg

SAR for nominal Head TSL parameters normalized to 1W 79.7 Wikg = 19,9 % (k=2)

SAR averaged over 10 em? {10 g) of Head TSL condition

SAR measured 100 mW input power 2.28 Wikg

SAR for nominal Head TSL parameters normalized to 1W 22,7 Wikg = 19.5 % (k=2)
Cemticate No: D5GHzV2-1060_Jun21 Page 30f13
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Head TSL parameters at 5500 MHz

The following parameters and calculations were applied.
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Temperature Permittivity Conductivity
Nominal Head TSL parameters 220'C 356 4.96 mho/m
Measured Head TSL parameters (220=0.2}°C 343+6% 485 mhom +8 %
Head TSL temperature change during test <05°C ——
SAR result with Head TSL at 5500 MHz
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8,80 Wikg
SAR for nominal Head TSL parameters normalized to 1TW 87.2 Whkg = 19.9 % (k=2)
SAR averaged over 10 em” (10 g) of Head TSL condition
SAR measured 100 mW input power 247 Wikg
SAR for nominal Head TSL parameters normalized to 1W 24.4 Wikg = 19.5 % (k=2)
Head TSL parameters at 5600 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 355 5.07 mho/m
Measured Head TSL parameters (220+02)°C Mr1:8% 495 mhoim =6 %
Head TSL temperature change during test <05°C -
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm’ (1 @) of Head TSL Condition
SAR measured 100 mW input power 8.45 Wikg
SAR for nominal Head TSL parameters normalized ta 1W 83.8 W/kg = 19.9 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 100 mW input power 240 Wikg
SAR for nominal Head TSL parameters normatized to TW 23.7 W/kg = 16.5 % (k=2)
Certificate No: D5GH2V2-1060_Jun21 Page 50113
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Head TSL parameters at 5750 MHz

The following parameters and calculations were agplied
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Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 354 5.22 mho/m
Measured Head TSL parameters (220x02)°C 339+6% 510mhom+ 6%
Head TSL temperature change during test <05°C e —
SAR result with Head TSL at 5750 MHz
SAR averaged over 1 ecm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.18 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

81.0 Wikg = 19.9 % (k=2)

SAR averaged over 10 em’ (10 g) of Head TSL condition

SAR measured 100 mW input power 2.30 Wikg

SAR for nominal Head TSL parameters normalized to 1W 22.7 Wikg = 19.5 % (k=2)
Head TSL parameters at 5800 MHz

The following parameters and calculations wete appled.
Temperature Pearmittivity Conductivity

Nominal Head TSL parameters 22.0°C 353 5.27 mho/m

Measured Head TSL parameters (220=0.2)°C 338=68% 515 mho/m =6 %

Head TSL temperature change during test <05°'C - -
SAR result with Head TSL at 5800 MHz

SAR averaged over 1 cm’ (1 g) of Head TSL Condition

SAR measured

100 mW input powar

819 Wikg

SAR for nominal Head TSL parameters

normalized to W

81.1 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 100 mW input power 2.31 Wiq
SAR for nominal Head TSL parametere normalized to 1W 22.8 Wikg = 19.5 % (k=2)

Certificate No: DSGHzV2-1060_Jun21

©Copyright. All rights reserved by CTTL.

Page 6ol 13

Page 435 of 450



&rrr CAICT

No.121Z262218-SEM01

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5200 MHz

Impedance, transfarmed to feed paint a760-82(0

Return Loss -233d8

Antenna Parameters with Head TSL at 5250 MHz

impedance, transformed to feed point 4690-48Q
Retum Loss -245dB

Antenna Parameters with Head TSL at 5300 MHz

Impedance, transformed to leed poin 4620-33 0

Return Loss -256dB

Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed to leed point 4910-4212

Return Loss -27.3dB

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 539Q14+04jQ
Retum Loss -28.4dB
Centiticate No: D5GHzV2-1060_Jun21 Page 7 of 13
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Antenna Parameters with Head TSL at 5750 MHz

Impedance. trangformed to feed point 5180Q-08jQ
Return Loss -343dB

Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed to feed point 5090-27R2
Return Loss -31.0dB

General Antenna Parameters and Design

| Etectrical Delay (one directon) [ 1.201 ns |

After long term use with 100W radiated power, only a slight warming of the dipole neas the leedpoint can be measured.

The dipole is made of standard semingid coaxial cable. The center conductor of the feeding fine is directly connected 1o the
second arm of the dipole. The anmtenna is therelora short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order ta improve matching when loaded according to the position as explained in the
"Measurement Conditions* paragraph, The SAR data are not affected by this change. The overall dipole length s still
according to the Standard.

No excessive force must be apphed 1o the dipole arms, because thay might bend or the soldered connections near the
feedpoint may be damaged,

Additional EUT Data

Manufactured by SPEAG

Centificate No: DSGHzV2-1060_Jun21 Page8of 13
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DASYS5 Validation Report for Head TSL

Date: 22.06.2021
Test Laboratory; SPEAG. Zurich, Switzerland
DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1060

Communication System: UID 0 - CW; Frequency: 5200 MHz, Frequency: 3250 MHz, Frequency: 5300
MHz, Frequency: 5500 MHz, Frequency: 5600 MHz, Frequency: 5750 MHz, Frequency: 5800 MHz
Medium parumeters used: f = 5200 MHz; 6 = 4.54 S/m; & = 34.7; p = 1000 kg/m' ,

Medium parameters used: = 5250 MHz: 6 = 4.59 §/m: ¢, = 34.6: p= 1000 kg/m’ ,

Medium parameters used: { = 5300 MHz; a = 4.64 S/m; & = 34.6; p = 1000 ke/m”

Medium parameters used: f= 5500 MHz: o = 4.85 S/m; & = 34.3; p = 1000 ke/m” ,

Medium parameters used: f= 5600 MHz; ¢ =4.95 S/m: & = 34.1; p = 1000 ke/m’,

Medium parameters used: f = 5750 MHz: 6= 5.1 S/m; & = 33.9; p = 1000 kg/m’ .

Medium parameters used: 7= 5800 MHz; o = 5.15 S/m; & = 33.8; p = 1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:

»  Probe: EX3DV4 - SN3503; ConvF(5.8, 5.8, 5.8) @ 5200 MHz. ConvF(5.5, 5.5. 5.5) @ 3250 MHz,
ConvF(5.49, 5.49, 549} @ 5300 MHz, ConvF(5.25. 5.25, 5.25) @ 5500 MHz, ConvF(5.1, 5.1, 5.1)

@ 5600 MHz, ConvF(5.08. 5.08, 5.08) @ 5750 MHz, ConvF(5.01. 5,01, 5.01) @ 5800 MHz:
Calibrated: 30.12.2020

» Sensor-Surface: 1.4mm (Mechanical Surface Detection)

»  Electronics: DAE4 Sn601; Calibrated: 02.11.2020

= Phantom: Flat Phantom 5.0 (front); Type: QD 000 PSO AA: Serial: 1001
* DASYS5252.10.4(1527); SEMCAD X 14.6:14(7483)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=!.4mm

Reference Value = 78.84 V/im; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 28.2 W/kg

SAR(] g) = 8.04 W/kg: SAR(10 g) = 2.29 W/kg

Smallest distance from peaks to all points 3 dB below = 7,2 mm

Rutio of SAR at M2 to SAR at M1 = 69.1%

Maximum value of SAR (measured) = 18.5 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Messurement grid: dx=4mm, dy=34mm, dz=1.4mm

Reference Value = 80.04 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 27.2 W/kg

SAR(1 g) =8.01 W/kg: SAR(10 g) = 2.29 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 70.3%

Maximum value of SAR (measured) = 18.2 Wikg

Certificate No: D5GHz2V2-1060_Jun21 Page Sof 13
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=14mm

Reference Value = 80.15 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 28.9 W/kg

SAR(1 g) = 8.25 W/kg; SAR(10 g) = 2.35 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Rutio of SAR at M2 10 SAR at M1 =69.1%

Maximum value of SAR (measured) = 19.1 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 80.07 Vim; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 33.6 Wikg

SAR(] g) = 8.80 W/kg: SAR(10 g) = 2.47 W/kg

Smallest distance from peaks to-all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M| = 66.4%

Maximum value of SAR (measured) = 20.9 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=3600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 80.82 V/m; Power Drift =-0.00 dB

Peak SAR (extrapolated) = 30.8 Wikg

SAR(] g) = 8.45 W/kg; SAR(10 g) = 2.40 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 67.5%

Maximum value of SAR (measured) = 19.9 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm. dy=4mm, dz=1.4mm

Reference Value = 78.22 Vim; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 31.8 W/kg

SAR(] g) = 8.18 W/kg: SAR(10 g) = 2.30 W/ikg

Stallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 10 SAR at M1 = 65.8%

Maximum value of SAR (measured) = 19.5 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, =5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=!.4mm

Reference Value = 77.53 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 31.9 Wikg

SAR(I g) = 8.19 W/kg; SAR(10 g) = 2.31 W/kg

Smuallest distance from peaks to all points 3 dB below = 7.4 mm

Ratio of SAR at M2 to SAR at M1 = 65.4%

Maximum value of SAR (measured) = 19.2 W/kg
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Impedance Measurement Plot for Head TSL (5200, 5500, 5800 MHz)
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Impedance Measurement Plot for Head TSL (5250, 5300, 5600, 5750 MHz)

Fle View Channel Swgep Calbration Jrace Scale Myker System ‘Window el
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ANNEX | Sensor Triggering Data Summary

The DUT has the proximity sensors to reduce the output power. The position of the sensor and
antenna are as shown in the graphic.

Right Edge Back view Left Edge

L

Receiver .

Sensor A

Sensor B

Back view
Front view
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Rear, Front, Left Edge and Top Edge of the DUT was placed directly below the flat phantom. The
DUT was moved toward the phantom in accordance with the steps outlined in KDB 616217 to
determine the trigger distance for enabling power reduction. The DUT was moved away from the
phantom to determine the trigger distance for resuming full power.
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The DUT featured a visual indicator on its display that showed the status of the proximity sensor
(Triggered or not triggered). This was used to determine the status of the sensor during the
proximity sensor assessment as monitoring the output power directly was not practical without
affecting the measurement. It was confirmed separately that the output power according to locking
the proximity sensor status.

I el

Trigger Distance Trigger Distance

b1

Blue arrow : Direction of DUT travel for determination of power reduction triggering point.

Green arrow: Direction of DUT travel for determination of normal power triggering point

When the visual indicator display is “CSO0 turn green”, indicates that the status of the proximity
sensor B is triggered, when the visual indicator display is “CS4 turn green”, indicates that the status
of the proximity sensor A is triggered (see the figure below)

BN e By weriw

SR wic Mgy weTiow
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o
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Figl.sensor B is triggered Fig2.Sensor A is triggered
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proximity sensor B and sensor A is not triggered
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Fig3. sensor B and sensor A is not triggered

©Copyright. All rights reserved by CTTL.
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When the visual indicator display is “CS0 and CS4 tune red”, indicates that the status of the
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P c—
WAy »
N —
ANT 11
Rear
Moving device toward the phantom:
sensor triggered (YES or NO)
Distance [mm] | 19 18 17 16 15 14 13 12 11 10 9
ANT11 NO | NO | NO NO NO | YES | YES | YES | YES | YES | YES
Moving device away from the phantom:
sensor triggered (YES or NO)
Distance
9 10 11 12 13 14 15 16 17 18 19
[mm]
ANT11 YES | YES | YES | YES | YES | YES | NO NO NO NO NO
Left Edge
Moving device toward the phantom:
sensor triggered (YES or NO)
Distance
22 21 20 19 18 17 16 15 14 13 12
[mm]
ANT11 NO | NO NO NO NO NO | YES | YES | YES | YES | YES
Moving device away from the phantom:
sensor triggered (YES or NO)
Distance
12 13 14 15 16 17 18 19 20 21 22
[mm]
ANT11 YES | YES | YES | YES | YES | NO NO NO NO NO NO
ANT 13
Front
Moving device toward the phantom:
sensor triggered (YES or NO)
Distance
15 14 13 12 11 10 9 8 7 6 5
[mm]
ANT13 NO NO NO NO NO | YES | YES | YES | YES | YES | YES
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I
WAy »
N —
Moving device away from the phantom:
sensor triggered (YES or NO)
Distance
5 6 7 8 9 10 11 12 13 14 15
[mm]
ANT13 YES | YES | YES | YES | YES | YES | NO NO NO NO NO
Rear
Moving device toward the phantom:
sensor triggered (YES or NO)
Distance
19 18 17 16 15 14 13 12 11 10 9
[mm]
ANT13 NO NO NO NO NO | YES | YES | YES | YES | YES | YES
Moving device away from the phantom:
sensor triggered (YES or NO)
Distance
9 10 11 12 13 14 15 16 17 18 19
[mm]
ANT13 YES | YES | YES | YES | YES | YES NO NO NO NO NO
Top Edge
Moving device toward the phantom:
sensor triggered (YES or NO)
Distance
25 24 23 22 21 20 19 18 17 16 15
[mm]
ANT13 NO NO NO NO NO | YES | YES | YES | YES | YES | YES
Moving device away from the phantom:
sensor triggered (YES or NO)
Distance
15 16 17 18 19 20 21 22 23 24 25
[mm]
2 YES | YES | YES | YES | YES | YES | NO NO NO NO NO
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Per FCC KDB Publication 616217 D04v01r02, the influence of table tilt angles to proximity sensor
triggering is determined by positioning each edge that contains a transmitting antenna,
perpendicular to the flat phantom, at the smallest sensor triggering test distance by rotating the
device around the edge next to the phantom in < 10° increments until the tablet is +45° or more from

the vertical position at 0°.

The Rear evaluation

The Front evaluation
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Right edge Right edge

The Left edge evaluation

Bottom edge

The Top edge evaluation

Based on the above evaluation, we come to the conclusion that the sensor triggering is not released
and normal maximum output power is not restored within the +45° range at the smallest sensor

triggering test distance declared by manufacturer.
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ANNEX J Accreditation Certificate

United States Department of Commerce
National Institute of Standards and Technology

® \.~\"\$I"f’.
D%

Certificate of Accreditation to ISO/IEC 17025:2017

NVLAP LAB CODE: 600118-0

Telecommunication Technology Labs, CAICT
Beijing
China

Is accredited by the National Voluntary Laboratory Accreditation Program for specific senvices,
listed on the Scope of Accreditation, for.

Electromagnetic Compatibility & Telecommunications

This laboratory is accredited in accordance with the recognized International Standard ISONEC 17025:2017
This accraditation demonstrates technical competence for a defined scope and the operation of a laboratory qualty

management system (refer to foint ISO-ILACIAF Communique dated January 2009)
o
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