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B Verification Data (750 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 20.0 °C
Test Date: 01/10/2017

DUT: Dipole 750 MHz; Type: D750V3

Communication System: UID 0, CW; Frequency: 750 MHz;Duty Cycle: 1:1
Medium parameters used: f = 750 MHz; o = 0.898 S/m; & = 41.357; p = 1000 kg/m3
Phantom section: Flat Section

DASY Configuration:

Probe: EX3DV4 - SN3863; ConvF(10.44, 10.44, 10.44); Calibrated: 2016-07-28;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1417; Calibrated: 2016-01-27

Phantom: SAM

Measurement SW: DASY52, Version 52.8 (8);

750MHz Head Verification/Area Scan (7X1 2X1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.876 W/kg

750MHz Head Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 31.63 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 1.27 W/kg

SAR(1 g) = 0.842 W/kg; SAR(10 g) = 0.544 W/kg

Maximum value of SAR (measured) = 0.908 W/kg

dbB

-4.58
-9.16
-13.74

-18.32

-22.89

0 dB =0.876 W/kg = —0.58 dBW/kg
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B Verification Data (750 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 20.7 °C
Test Date: 01/16/2017

DUT: Dipole 750 MHz; Type: D750V3

Communication System: UID 0, CW; Frequency: 750 MHz;Duty Cycle: 1:1
Medium parameters used: f = 750 MHz; o = 0.998 S/m; & = 55.466; p = 1000 kg/m?3
Phantom section: Center Section

DASY Configuration:

Probe: EX3DV4 - SN3903; ConvF(10.5, 10.5, 10.5); Calibrated: 2016-09-28;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2016-09-27

Phantom: Triple Flat Phantom

Measurement SW: DASY4, Version 4.7 (80);

750MHz Body Verification/Area Scan (12x7x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.914 W/kg

750MHz Body Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 30.34 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 1.25 W/kg

SAR(1 g) = 0.850 W/kg; SAR(10 g) = 0.555 W/kg

Maximum value of SAR (measured) = 0.915 W/kg

dbB

-5.15
-10.30
-15.44

-20.59

-2h.74

0 dB =0.914 W/kg = -0.39 dBW/kg
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B Verification Data (750 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 20.7 °C
Test Date: 01/16/2017

DUT: Dipole 750 MHz; Type: D750V3

Communication System: UID 0, CW; Frequency: 750 MHz;Duty Cycle: 1:1
Medium parameters used: f = 750 MHz; o = 0.956 S/m; & = 55.553; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:

Probe: EX3DV4 - SN3903; ConvF(10.5, 10.5, 10.5); Calibrated: 2016-09-28;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2016-09-27

Phantom: Triple Flat Phantom

Measurement SW: DASY4, Version 4.7 (80);

750 MHz Body Verification/Area Scan (13x8x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.770 W/kg

750 MHz Body Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 30.37 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 1.17 W/kg

SAR(1 g) = 0.810 W/kg; SAR(10 g) = 0.541 W/kg

Maximum value of SAR (measured) = 0.870 W/kg

dbB

-h.58
1117
-16.75

-22.33

-27.92

0dB=0.770 W/kg = —=1.14 dBW/kg
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B Verification Data (835 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 20.2 °C
Test Date: 01/09/2017

DUT: Dipole 835 MHz D835V2; Type: D835V2

Communication System: UID 0, CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 835 MHz; o = 0.9 S/m; & = 42.727; p = 1000 kg/m3
Phantom section: Flat Section

DASY Configuration:

Probe: EX3DV4 - SN3863; ConvF(10.03, 10.03, 10.03); Calibrated: 2016-07-28;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1417; Calibrated: 2016-01-27

Phantom: SAM

Measurement SW: DASY52, Version 52.8 (8);

835MHz Head Verification/Area Scan (7x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 1.00 W/kg

835MHz Head Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 33.50 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 1.40 W/kg

SAR(1 g) = 0.939 W/kg; SAR(10 g) = 0.615 W/kg

Maximum value of SAR (measured) = 1.01 W/kg

dbB

-4.76
-9.5¢2
-14.25

-19.05

-23.81

0 dB=1.00 W/kg = 0.01 dBW/kg
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B Verification Data (835 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 20.7 °C
Test Date: 01/16/2017

DUT: Dipole 835 MHz; Type: D835V2

Communication System: UID 0, CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 835 MHz; ¢ = 0.978 S/m; & = 55.437; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:

Probe: EX3DV4 - SN3903; ConvF(10.42, 10.42, 10.42); Calibrated: 2016-09-28;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2016-09-27

Phantom: Triple Flat Phantom

Measurement SW: DASY4, Version 4.7 (80);

835MHz Body Verification/Area Scan (12x7x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 1.01 W/kg

835MHz Body Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 32.21 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 1.41 W/kg

SAR(1 g) = 0.944 W/kg; SAR(10 g) = 0.615 W/kg

Maximum value of SAR (measured) = 1.02 W/kg

dbB

-4.85
-9.70
-14.55

-19.40

-24.24h

0dB=1.01 W/kg = 0.05 dBW/kg
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B Verification Data (1800 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 19.1 °C

Test Date: 12/26/2016

DUT: Dipole 1800 MHz; Type: D1800V2

Communication System: UID 0, CW; Frequency: 1800 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1800 MHz; o = 1.387 S/m; & = 39.708; p = 1000 kg/m3
Phantom section: Flat Section

DASY Configuration:

Probe: EX3DV4 - SN3903; ConvF(8.75, 8.75, 8.75); Calibrated: 2016-09-28;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2016-09-27

Phantom: SAM

Measurement SW: DASY4, Version 4.7 (80);

1800MHz Head Verification/Area Scan (7X7X1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 3.85 W/kg

1800MHz Head Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 52.75 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 6.91 W/kg

SAR(1 g) = 3.99 W/kg; SAR(10 g) = 2.24 W/kg

Maximum value of SAR (measured) = 4.41 W/kg

dbB

-5.61
-11.21
-16.82

-22.42

-28.03

0 dB = 3.85 W/kg = 5.86 dBW/kg
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B Verification Data (1800 MHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 19.3 °C

Test Date: 01/13/2017

DUT: Dipole 1800 MHz; Type: D1800V2

Communication System: UID 0, CW; Frequency: 1800 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1800 MHz; o = 1.53 S/m; & = 52.316; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:

Probe: EX3DV4 - SN3903; ConvF(8.37, 8.37, 8.37); Calibrated: 2016-09-28;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2016-09-27

Phantom: Triple Flat Phantom

Measurement SW: DASY4, Version 4.7 (80);

1800MHz Body Verification/Area Scan (7x7x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 5.70 W/kg

1800MHz Body Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 62.17 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 7.18 W/kg

SAR(1 g) = 3.98 W/kg; SAR(10 g) = 2.07 W/kg

Maximum value of SAR (measured) = 5.59 W/kg

dbB

-5.96
-11.92
-17.87

-23.83

-29.79

0 dB =5.70 W/kg = 7.55 dBW/kg
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B Verification Data (1 900 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 19.1 °C

Test Date: 12/26/2016

DUT: Dipole 1900 MHz; Type: D1900V2

Communication System: UID 0, CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; o = 1.442 S/m; & = 40.424; p = 1000 kg/m3
Phantom section: Flat Section

DASY Configuration:

Probe: EX3DV4 - SN3903; ConvF(8.41, 8.41, 8.41); Calibrated: 2016-09-28;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2016-09-27

Phantom: SAM

Measurement SW: DASY4, Version 4.7 (80);

1900MHz Head Verification/Area Scan (7X7X1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 3.24 W/kg

1900MHz Head Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 44.82 VV/m; Power Drift = -0.13 dB

Peak SAR (extrapolated) = 7.45 W/kg

SAR(1 g) = 3.86 W/kg; SAR(10 g) = 1.95 W/kg
Maximum value of SAR (measured) = 4.30 W/kg

-5.65
-11.31
-16.96

-22.61

-28.26

0 dB =3.24 W/kg = 5.11 dBW/kg
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B Verification Data (1 900 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 21.2 °C
Test Date: 01/12/2017

DUT: Dipole 1900 MHz; Type: D1900V2

Communication System: UID 0, CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; o = 1.611 S/m; & = 55.335; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:

Probe: EX3DV4 - SN3903; ConvF(8.1, 8.1, 8.1); Calibrated: 2016-09-28;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2016-09-27

Phantom: Triple Flat Phantom

Measurement SW: DASY4, Version 4.7 (80);

1900MHz Body Verification/Area Scan (7x7x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 5.88 W/kg

1900MHz Body Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 61.46 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 7.50 W/kg

SAR(1 g) = 4.1 W/kg; SAR(10 g) = 2.12 W/kg

Maximum value of SAR (measured) = 5.78 W/kg

-5.94
-11.88
-17.62

-23.76

-29.70

0 dB = 5.88 W/kg = 7.69 dBW/kg

F-TP22-03 (Rev.00) 139 /237 HCT CO.,LTD.
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B Verification Data (2 450 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 19.7 °C

Test Date: 01/19/2017

DUT: Dipole 2450 MHz ; Type: D2450V2

Communication System: UID 0, CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.801 S/m; & = 38.75; p = 1000 kg/m?
Phantom section: Flat Section

DASY Configuration:

Probe: EX3DV4 - SN3903; ConvF(7.54, 7.54, 7.54); Calibrated: 2016-09-28;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2016-09-27

Phantom: SAM

Measurement SW: DASY52, Version 52.8 (8);

2 450 MHz Head Verification/Area Scan (8x8x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 7.69 W/kg

2 450 MHz Head Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 67.58 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 11.3 W/kg

SAR(1 g) =5.14 W/kg; SAR(10 g) = 2.34 W/kg

Maximum value of SAR (measured) = 8.06 W/kg

dbB

BTT
-11.53
-17.30

-23.06

-28.83

0 dB =7.69 W/kg = 8.86 dBW/kg
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[ Verification Data (2 450 MHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 19.7 °C

Test Date: 01/19/2017

DUT: Dipole 2450 MHz D2450V2; Type: D2450V2

Communication System: UID 0, CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.936 S/m; & = 52.601; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:

Probe: EX3DV4 - SN3903; ConvF(7.69, 7.69, 7.69); Calibrated: 2016-09-28;
Sensor-Surface: 2mm (Mechanical Surface Detection

Electronics: DAE4 Sn869; Calibrated: 2016-09-27

Phantom: Triple Flat Phantom

Measurement SW: DASY52, Version 52.8 (8);

2 450 MHz Body Verification/Area Scan (9x9x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 5.66 W/kg

2 450 MHz Body Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 54.09 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 10.0 W/kg

SAR(1 g) = 5.08 W/kg; SAR(10 g) = 2.44 W/kg

Maximum value of SAR (measured) = 6.82 W/kg

dB

-1.03
-14.06
-21.09

-28.12

-35.15

0 dB =5.66 W/kg = 7.53 dBW/kg
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B Verification Data (2 600 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 18.9 °C

Test Date: 01/11/2017

DUT: Dipole 2600MHz; Type: D2600V2

Communication System: UID 0, CW; Frequency: 2600 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2600 MHz; o = 1.993 S/m; & = 38.385; p = 1000 kg/m3
Phantom section: Flat Section

DASY Configuration:

Probe: EX3DV4 - SN3903; ConvF(7.42, 7.42, 7.42); Calibrated: 2016-09-28;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2016-09-27

Phantom: SAM

Measurement SW: DASY4, Version 4.7 (80);

2600MHz Head Verification/Area Scan (9x9x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 8.96 W/kg

2600MHz Head Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 56.69 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 13.0 W/kg

SAR(1 g) = 5.67 W/kg; SAR(10 g) = 2.5 W/kg

Maximum value of SAR (measured) = 9.09 W/kg

-f.63
-15.26
-22.89

-30.52

-38.15

0 dB =8.96 W/kg = 9.52 dBW/kg

F-TP22-03 (Rev.00) 142 /237 HCT CO.,LTD.
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B Verification Data (2 600 MHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 18.9 °C

Test Date: 01/11/2017

DUT: Dipole 2600 MHz; Type: D2600V2

Communication System: UID 0, CW; Frequency: 2600 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2600 MHz; o = 2.165 S/m; & = 50.891; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:

Probe: EX3DV4 - SN3903; ConvF(7.45, 7.45, 7.45); Calibrated: 2016-09-28;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2016-09-27

Phantom: Triple Flat Phantom

Measurement SW: DASY4, Version 4.7 (80);

2600MHz Body Verification/Area Scan (9x9x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 7.80 W/kg

2600MHz Body Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 52.28 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 11.9 W/kg

SAR(1 g) = 5.64 W/kg; SAR(10 g) = 2.57 W/kg

Maximum value of SAR (measured) = 8.76 W/kg

-6.39
-12.78
-19.17

-2h.56

-31.95

0 dB =7.80 W/kg = 8.92 dBW/kg

F-TP22-03 (Rev.00) 143 /237 HCT CO.,LTD.
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B Verification Data (5.25 GHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 22.3 °C

Test Date: 01/17/2017

DUT: Dipole 5GHz; Type: D5000V2

Communication System: UID 0, CW; Frequency: 5250 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5250 MHz; o = 4.631 S/m; & = 35.533; p = 1000 kg/m3
Phantom section: Flat Section

DASY Configuration:

Probe: EX3DV4 - SN3903; ConvF(5.51, 5.51, 5.51); Calibrated: 2016-09-28;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2016-09-27

Phantom: SAM

Measurement SW: DASY4, Version 4.7 (80);

5250MHz Head Verification/Area Scan (7x8x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 16.8 W/kg

5250MHz Head Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm;
Graded Ratio:1.4

Reference Value = 64.87 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 34.5 W/kg

SAR(1 g) = 8.1 W/kg; SAR(10 g) = 2.28 W/kg

Maximum value of SAR (measured) = 21.0 W/kg

-h.39

-10.78

-16.16

-21.55

-26.94

0 dB=16.8 W/kg = 12.26 dBW/kg

F-TP22-03 (Rev.00) 144 /237 HCT CO.,LTD.
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Bl Verification Data (5.25 GHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 22.3 °C

Test Date: 01/17/2017

DUT: Dipole 5GHz; Type: D5000V2

Communication System: UID 0, CW; Frequency: 5250 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5250 MHz; o = 5.206 S/m; & = 48.19; p = 1000 kg/m?3
Phantom section: Center Section

DASY Configuration:

Probe: EX3DV4 - SN3903; ConvF(4.63, 4.63, 4.63); Calibrated: 2016-09-28;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2016-09-27

Phantom: Triple Flat Phantom

Measurement SW: DASY4, Version 4.7 (80);

5250MHz Body Verification/Area Scan (7x8x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 17.6 W/kg

5250MHz Body Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=1.4mm; Graded Ratio:1.4

Reference Value = 67.07 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 28.9 W/kg

SAR(1 g) = 7.52 W/kg; SAR(10 g) = 2.17 W/kg

Maximum value of SAR (measured) = 18.9 W/kg

-h.23

-10.4%

-15.68

-20.90

-26.13

0dB=17.6 W/kg = 12.46 dBW/kg

F-TP22-03 (Rev.00) 145 /237 HCT CO.,LTD.
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Il Verification Data (5.6 GHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 22.3 °C

Test Date: 01/17/2017

DUT: Dipole 5GHz; Type: D5000V2

Communication System: UID 0, CW; Frequency: 5600 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5600 MHz; o = 5.243 S/m; & = 36.245; p = 1000 kg/m3
Phantom section: Flat Section

DASY Configuration:

Probe: EX3DV4 - SN3903; ConvF(4.78, 4.78, 4.78); Calibrated: 2016-09-28;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2016-09-27

Phantom: SAM

Measurement SW: DASY4, Version 4.7 (80);

5600MHz Head Verification/Area Scan (7x8x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 17.0 W/kg

5600MHz Head Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=1.4mm; Graded Ratio:1.4

Reference Value = 63.14 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 34.4 W/kg

SAR(1 g) = 8.09 W/kg; SAR(10 g) = 2.26 W/kg
Maximum value of SAR (measured) = 21.4 W/kg

-6.10
-12.21
-18.31

-24.141

-30.51

0dB=17.0 W/kg = 12.31 dBW/kg
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Il Verification Data (5.6 GHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 22.3 °C

Test Date: 01/17/2017

DUT: Dipole 5GHz; Type: D5000V2

Communication System: UID 0, CW; Frequency: 5600 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5600 MHz; 0 = 5.77 S/m; & = 47.254; p = 1000 kg/m?3
Phantom section: Center Section

DASY Configuration:

Probe: EX3DV4 - SN3903; ConvF(3.85, 3.85, 3.85); Calibrated: 2016-09-28;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2016-09-27

Phantom: Triple Flat Phantom

Measurement SW: DASY4, Version 4.7 (80);

5 600 MHz Body Verification/Area Scan (7x8x1): Measurement grid: dx=10mm,
dy=10mm
Maximum value of SAR (measured) = 15.5 W/kg

5 600 MHz Body Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=1.4mm; Graded Ratio:1.4

Reference Value = 68.13 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 32.8 W/kg

SAR(1 g) = 7.81 W/kg; SAR(10 g) = 2.23 W/kg

Maximum value of SAR (measured) = 20.3 W/kg

-b.75

-13.50

-20.25

-26.99

-33.74

0dB=15.5W/kg = 11.91 dBW/kg
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B Verification Data (5.75 GHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 22.3 °C

Test Date: 01/17/2017

DUT: Dipole 5GHz; Type: D5000V2

Communication System: UID 0, CW; Frequency: 5750 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5750 MHz; o = 5.415 S/m; & = 36.855; p = 1000 kg/m3
Phantom section: Flat Section

DASY Configuration:

Probe: EX3DV4 - SN3903; ConvF(5.04, 5.04, 5.04); Calibrated: 2016-09-28;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2016-09-27

Phantom: SAM

Measurement SW: DASY4, Version 4.7 (80);

5750MHz Head Verification/Area Scan (7x8x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 16.0 W/kg

5750MHz Head Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=1.4mm; Graded Ratio:1.4

Reference Value = 65.50 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 32.6 W/kg

SAR(1 g) =7.43 W/kg; SAR(10 g) = 2.12 W/kg
Maximum value of SAR (measured) = 19.5 W/kg

-6.27
-12.55
-18.82

-2h.09

-31.37

0 dB =16.0 W/kg = 12.04 dBW/kg
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Bl Verification Data (5.75 GHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 22.3 °C

Test Date: 01/17/2017

DUT: Dipole 5GHz; Type: D5000V2

Communication System: UID 0, CW; Frequency: 5750 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5750 MHz; o = 6.026 S/m; & = 46.868; p = 1000 kg/m3
Phantom section: Center Section

DASY Configuration:

Probe: EX3DV4 - SN3903; ConvF(4.13, 4.13, 4.13); Calibrated: 2016-09-28;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn869; Calibrated: 2016-09-27

Phantom: Triple Flat Phantom

Measurement SW: DASY4, Version 4.7 (80);

5 750 MHz Body Verification/Area Scan (7x8x1): Measurement grid: dx=10mm,
dy=10mm
Maximum value of SAR (measured) = 15.8 W/kg

5 750 MHz Body Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=1.4mm; Graded Ratio:1.4

Reference Value = 65.90 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 32.4 W/kg

SAR(1 g) =7.61 W/kg; SAR(10 g) = 2.16 W/kg

Maximum value of SAR (measured) = 19.6 W/kg

-5.93
-11.85
-17.78

-23.70

-29.63

0 dB=15.8 W/kg = 11.98 dBW/kg
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FCC ID: ZNFH870 Report No: HCT-A-1701-F007-2

Calibration Laboratory of AU, delvaiisiciostne Kadibit

Schmid & Partner i &/ = (s: Sorvice suisse d'dtalonnage
Englneering AG T & g Servisio svizzero di tarstura

Zeughaussirassae 43, 8004 Zurich, Switzerfand % ,‘ﬁ_\f Swiss Callbration Service

Accredited by the Swiss Accrediation Serdce (SAS)
The Swiss Accraditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibeation certificates

Accreditation No.; SCS 0108

cient  HCT Certificate No: EX3-3863_Jul16
CALIBRATION CERTIFICATE 1
Otyerst EX3DV4 - SN:3863 |
ORERR—

Calbrstion date

July 28, 2016

This calibration cestificate decumants the tracoatiity 1o nations! standseds, which realiza the physical units of measutements (51),
The measuraments and the unc with confidencs pr Hity are given on thi following pages and e part of the cedificate.

Al cafibrations have been concductad in the closed iaboratory facilty: anvironment temperature (22 ¢ 31°C and humaity < 70%

‘Lcacuum Eewoment used (MBTE ontical for callbration)

This caltaration cedificate shed not be reproduced except £ full without weitten approvad of the leborstory,

Primary Sta 1o} | Cal Date {Corficate No.j Seheduied Ca
Powar meter NRP SN 104778 0B-Apr-16 (No. 217-02288/02288) Apr-17
Powar sansoc NRP-Z31 SN 103244 06-Apr-16 (No 217.02208) Apr-17
Powar sesor NRP-Z81 SN: 103245 06-Ape-14 (No. 217-02289) Ape-17
Reference 20 4B Atenuator SN: £8277 (20w) 05-Ape-16 (No. 217-02283} | Apr-17
Referencs Probe E530V2 SN: 3013 31-Dec-15 (No. ES3-3013_Dec15) Doo-16
DAEA SN: 680 23-Oec-15 (No. DAES-H60_Dec15) [Dac-18
Sacondary Slandards i Check Date (in house) Schatuled Check
Power meter E44198 SN: GBA1293874 08-Apr-18 (in house check Jun-16) I house check: Jun-18
Power sansor EA412A SN MY4 1468087 Qf-Apr-18 (In howse check Jun-16) In house check_ Jun-18
Powear sensor EA412A SN 000110210 06-Apr-18 (in houss check Jun-16) iIn house check: Jun-16
RF generptar HP 8548C SN: LSI842U01700 04-ALg-89 (In house check Jun-16) In house check: Jun-18
Network Analyzer HP 8753 SN: USI7a90535 18-Oct01 (in house check Cct-15) In house check: Oct-16
Nama Furction

Gallbrated by: Clattio Leubier Laborainry Techrician g

] |

Issued: July 29, 2016

Certificate No: EX3-3863_Jul16
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Calibration Laboratory of S, s ischer Kafibriord

Schmid & Partner ——) g Setvice sulsse d'étalonnage
Engineering AG S n? g Servisio svizzero o taratura

Zaughausstrasse 43, 8004 Zurich, Switzeriand % ‘ﬁ\\»’ Swiss Cafibration Service

Accrodted by the Swiss Accreditation Serice (SAS) Accreditation No.: SCS 0108

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

Multitatoral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMX,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx.y.2

DCP diode compression point

CF crest factor {1/duty_cycie) of the RF signal

AB.C.D modulation dependent linearization parameters

Polarization p o rotation around probe axis

Polarization % & rotation around an axis that |s in the plane normal to probe axis (al measurament cenier),

Le, 8 =01s normal 1o probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinste system

Calibration is Performed According to the Following Standards:

&}

b)
c)
d)

IEEE Sid 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

|EC 82208-1, "Procedure 1o measure the Specific Absorption Rate (SAR) for hand-held davices used in close
proximity to the ear (frequency range of 300 MMz to 3 GHz)", February 2005

|EC §2209-2, "Procedure 1o determine the Specific Absorption Rate (SAR) for wireless communication devices
used in ciose proximity to the human bady (frequency range of 30 MHz to 8 GHz)", March 2010

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

Methods Applied and Interpretation of Parameters:

NORMx.y,z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; > 1800 MHz: R22 waveguide).
NORMsx,y,z are anly intermediate values, i.€., the uncertainties of NORMx,y.z does not affest the E*-field
uncertainty inside TSL (ses below ConvF).

NORM(Hx.y.z = NORMx.y.z * raquency_response (see Frequency Response Chart), This linearization is
implemented in DASY#4 software versions later than 4.2. The uncertainty of the frequency response is intiuded
in the stated uncertainty of ConyF

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

PAR: PAR 15 the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics

Axy.z; Bx.y.z; Cx.y.z;: Dx.y,z; VRx,y,z: A, B, C, D ara numerical linearzation parameters assessed based on
the data of power sweep for specific modutation signal. The parameters do not depend on frequency nar
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 { < 800 MHz) and inside waveguide using anafytical field distributions based on power
measurements for f > 800 MMz, The same setups are used for assessment of the parameters applied for
boundary compensation (aipha, depth) of which typical uncertainty values are given. These parameters are
used In DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMzx,y,z * ConvF whereby the uncertainty correspands to that given far ConvFe, A frequency dependent
ConvF is used in DASY version 4.4 and higher which aliows extending the validity fraom £ 50 MHz to +100
MHz

Sphencal isotropy (3D deviation from isolropy): 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 centar from the probe tip
(on probe axis). No tolerance requirad.

Connecfor Angle: The angle is assessed uging the information gained by determining the NORMx (no
uncertainty requirad).

Corfificate No- EX3-3863_Julé Page2of 11
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EX30V4 — SN:3862 Sy 28, 2018

Probe EX3DV4

SN:3863

Manufactured:  February 2, 2012
Calibrated: July 28, 2016

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 systam!)

Cerntficate No: EX3-3863_Jul16 Page 3of 11
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FCC ID: ZNFH870

Report No: HCT-A-1701-F007-2

EX3DV4- SN:3863

duly 28, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Basic Calibration Parameters

Sensor X | &mso_r Y Sensor Z Unc (k=2}
[Norm (uvi(Vim)y)" 0.35 0.34 044 =101 %
| DCP (m\V)" 98.2 | 101.0 99.6
Modulation Calibration Parameters
uiD Communication System Name I A B c [3) VR Unc-
dB daBvVauV dB mV (k=2)
0 oW X | 00 0.0 16 | 000 | 1314 | *30%
' Y| 00 | oo 1.0 148.2
L z | 00 00 | 10 1487

The reported uncerainty 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 ¢ not affect the E7field uncentainty naide TSL (soe Pages 5 and 6)

Y Numanical Insarization pammmater uncerainty not reguirsd.

* Uncertainty is detemingd using the max. demation from linear response apphing reciangui distrinution and is sxpressed for the squan of the

fiald valus

Cartificate No: EX3-3863_Jul16
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EX30V4- SN:3663 July 28, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth” Une

t(MHz)® | Permittivity” (Srm)© ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
150 52.3 0.76 12.59 12.59 12,59 0,00 1.00 +133%
300 453 0.87 11.75 11.75 1.75 0.11 1.20 +133 %
450 435 0.87 10.84 10.84 10.84 0.20 125 | +133%
750 419 0.89 10.44 10.44 10,44 0.36 1.03 :420%
835 415 0.90 10.03 10.03 10.03 0.48 0.83 £120%
900 415 0.97 9,81 9.81 9.81 0.28 1.11 £120%
1450 405 1.20 B.84 8.8¢4 8.84 0.32 080 | $120%
1750 40.1 1.37 B.65 865 | 8865 0.28 0.97 +120%

1900 40.0 1.40 8.38 8.38 8.38 0.33 0.80 +120%

1850 40.0 1.40 8,00 8.00 8.00 0.33 0.80 £12.0%
2300 395 1.67 7.84 T.54 7.84 0.30 0.80 +120%
2450 392 1.80 7.42 742 7.42 0.39 080 | £120%
2600 39.0 1.96 747 7.17 7197 0.41 0.81 +120%
5250 359 4T 5.01 5.01 5.01 0.40 1.80 +131%
5600 355 5.07 485 4.85 4.85 0.40 1.80 £13.1 %
5750 354 522 492 4.92 492 045 1,80 +£131%

“ancyvnlmnysbonmm-izof:100Mrquyst'OAaYu.lmeccmPagen niso it is restncted Yo £ 50 MHz. The
uncertanty i the RSS of tha ConvF uncertainty &t caldration fraquancy and the uncertainty for the Inccated frequency band. Fragquancy validity
below 300 MH2 I8 = 10, 26, 40, 80 and 70 MHz fur ConE asasssmants at 30, 64, 128, 150 and 220 MHz respectively, Above 5 GHz frequancy
vatlidity can be extended to 4 110 Mz
'Nk-qwmbmSGHz,unvaldtyammup.mm(ramh)wmmhmdm:wxiwdwmlmsaodmw
meeou.ndSARvahn.wawamaow.imubdkydlmmm(uwo)umsw.ladloxfm The uncestarty s the RSS of
the ComF uncertanty for Indicated target lissus parameters,

U AjphaDopth are determined during caibration. SPEAG warrants thet tha remalning deviation due to the boundary effect atter compensation is
myslns:lhn:1%lo!rrmnchsmsﬁﬂzmdbm-t:zlluhmwmHmirulanyMwumwmmhdlmumup
diametar from the boundary

Certificate No: EX3-3863_Jul16 Fage 5 of 11
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EX30V4- SN:3863 July 282018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Calibration Parameter Determined in Body Tissue Simulating Media

& Rolative [ Conductivity [ 2 Depth® Unc

_1{MHz) Pormittivity (S/m) ConvFX | ConvFY | ConvFZ | Alpha {mm} (k=2)
150 61.9 0.80 12.11 12.11 12.11 0.00 1.00 | 2133%
300 58.2 | 0.92 11.56 11.56 1156 | 005 1.20 | £133%
450 56.7 0.94 11,24 11.24 11.24 0.09 125 | £133%
750 55.5 0.96 9.98 9,98 9.98 048 | 082 | £120%
835 55.2 0.97 9.73 9.73 8.73 048 | 080 | £120%
1750 53.4 149 A7 817 817 040 | 0B3 | #120%
1800 53.3 152 7.83 7.83 7.83 038 | 083 | +120%
2450 52.7 1.95 7.45 7.45 7.45 038 | 080 | £120%
2600 52.5 2.16 7.24 7.24 7.24 | 032 | 080 | 2120%
5250 489 5.36 4.49 4.49 4.49 0.45 190 | #131%
5600 48.5 5.77 377 3.77 3.7 0.55 190 | £131%

5750 483 5.94 4.19 419 418 0.55 190 | +131% |

© Erequency valcity above 300 MHz of £ 100 MHz only applies for DASY vd.4 and higher (560 Page 2}, aise & i restricted o + 50 MHz. The
unceriainty is tha RSS of the Cornd uncenainty ut caibration froquency and te uncertainty for the mdicated frequency band. Frequency valkdity
balow 300 MHz i + 10, 25, 40, 50 antt 70 M8z for CanvF assessments ol 30, 54, 128, 180 and 220 MHz recpactively Abave 5 Gz frequency
yaso(yunumuﬂemo:uonm_
’Mbeqmbebw3GHz.1hem6tydmnwwnm(¢-ﬂn)ambsmnnato-xw'mﬂinu'dw P ion formula s apphed (o
measures SAR values. Al Mequences above 3 GHe the validity of ws5ue parameters {z a0 o) 6 resaricied 10 = 5%, The uncedginty is the RSS of
the Canvi® uncestany Tor indicated targoet fssus Darame|ers

i Alpha/Dapth are determined during calibeation. SPEAG warrants thot the remaining deviation dae to the bourdary offact aftor compensation &
Mysusslh;nxm\inrbuqmnmwetw3<>‘Htundbdowz?%!otMummadmmmo&mwnmnmmmnp
dametar from thi boundary
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EX30V4- SN:2863 July 28, 2018
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: * 6.3% (k=2)
Cartificate No: EX3-3863_Jul16 Page 7 of 11
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Report No: HCT-A-1701-F007-2
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EX3DV4.. SN-3863

July 28, 2016
Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM =1800 MHz R22
. - v . L o
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g
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100 Mz o000 M=z 1300 Mz 500 M-z
Uncertainty of Axial Isotropy Assessment:  0.5% (k=2)
Cerlificate No: EX3-3863_Jul16 Page8of 11
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FCC ID: ZNFH870

Report No: HCT-A-1701-F007-2

EX3DV4- SN-3863

Dynamic Range f(SAReaq)

(TEM cell , o= 1900 MHz)

July 28, 2016
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Uncertainty of Linearity Assessment: £0.6% (k=2)
Certificate No: EX3-3883_Jul16 Page Sof 11
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EX30DV4- SN:3863 July 28, 2016
Conversion Factor Assessment
f = 835 MHz WGLS RS (H_convF) { = 1900 MMz, WGLS R22 (H_comF)
-S4y £Ex
‘g 4 5 t
3 3™
”'; - ! "w 5 “;?;I -.‘_- = : l. -« U'_’ ;7 V‘-: " "::”‘ S = - .
.2 e e Gt
Deviation from Isotropy in Liquid
Error (¢, 8), f = 900 MHz
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Uncertainty of Spherical Isotropy Assessment: 1 2.6% (k=2)
Cartficate No: EX3-3863_Jul16 Page 10 of 11
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Other Probe Parameters

[ Sensor Arrangement Triangular |
| Connector Angle (") 107.2 |
Mechanical Surface Deteciion Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter - 1 10mm|
Tip Length ' 9 mm |
| Tip Diameter . 25mm |
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
Prabe Tip to Sensar Z Calibration Paint 1 mm
Recommended Measuremant Distance from Surface 1.4 mm

Ceartificate No: EX3-3863_Jul16 Page 110l 11
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Calibration Laboratory of
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o Y Schwoizerischer Kafibrierdicn
Schmid & Partner % (s: Sarvice sulsse d'étalonnage "
ineering AG - Servizio svizzero & taratu
magn?mmuuciwzmm %//;:\\y - Pricorasiain
Accracited by the Swiss Accreditation Service {SAS) Accreditation No.: SCS 0108

The Swiss Accraditation Service is one of the signatories to the EA
Multitateral Agreement for the recognition of calibration cerificates

Calibration date.

Tht cabibeahion certificate documents (he traceatsity 10 national slandards, which reatzo thn physical units of s (S).
Tha and the uncer with coafid tinbility are given on the following pages and ane por of the cenificate.
Al caibralions have baan conducted In the closed lab y taciity: er nt ternpanture {22 + 31°C and humidty < 70%,

Caibeation Equpmeant used (MATE ariticat for calbration)

Primary Stangacds /2] Cal Date (Certificate No.) Scheduled Calbration
Pawet metar NRP SN: 104778 D6.Apr-18 (No. 217-02288/X1228%9) Apt-4T

Powet sensor NRP-Z91 SN 102248 06-Apr-16 (No. 217-02268)] AprAT

Power sensor NRP-291 SN: 103248 08-Apr-16 (No. 217-02289) Aprat

Rt 20 68 Attenuator SN 85277 (20x) O5-Agr-16 (No. 217-02255) Apr17

Referance Prode ES3TNV2 SN- 3013 31-Dec-15 (No_ ES3-3013_Dec!S) Dec-16

DAE4 SN 680 23-Dec-15 (No. DAE4-660_Ouc15} Dec-16

Standarcs o Check Date (in houss) Scheduled Check
Power mater 44156 SN: GBA1283874 womhmmm-w) In howes cneck! Jun-18
Pawes sensor £44124 SN MY4&1488087 06-Apr-18 (In housa check Jun-16) In howss check. Jun-18
Power sensor E44124 SA: 000110210 06-Apr-15 (n howse chack Jun-16) In house check: Jun-18
R genarator HP 8648C SN USI842001700 (M-Aug-04 (in house chock Jun- 18) Int house check: Jun-18
Nebwork Anafzer HP B753E SN USaTIa0585 18-0ct-01 (in housa check Oct-15) I house check: Od-16
Function Signature

Catratod by: |Laborntory Teahmisian
Approved by.

This calibration cadificaie shad not ba reproduced except in full without written appeoval of tie laboratory.
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Accrdiod by the Swiss Accreditation Service (SA5) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signataries 1o the EA

Multilateral Agrenment far the recognition of calibration certificates

Glossary:

TSL tissue simulating liguid

NORMx,y.z sensitivity in free space

ConvF sensitivity in TSL / NORMx.y,z

DCP dinde compression point

CF crest factor (1/duty_cycla) of the RF signal

A B CD modulation dependent inearization parameters

Polarzation p o rotation around probe axis

Polarization § 8 rotation around an axis thal Is in the plane normal to probe axis (at measurement center),

.., 8 = 0is normal to probe axis
Connecior 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 1526-2013, "IEEE Recommended Practice for Detarmining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Davices: Measurement
Techniques®, June 2013

b) IEC 82209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-heid devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

c) IEC 62209.2. "Procedure to determine the Specific Absorption Rate (SAR) for wiraless communication devices
used in close proximity to the human body (frequency range of 30 MHz to 6 GHz)", March 2010

d} KDB 865684, "SAR Measurement Requirements for 100 MHz to 8 GHz"

Methods Applied and Interpretation of Parameters:

o  NORMzx.y.z Assessed for E-field polarization 3 = 0 (f < 900 MHz in TEM-call, f > 1800 MHz: R22 waveguide).
NORMzx,y.z are only intermediate values, Le.; the uncertainties of NORMx.y,z does not affect the E”-finld
uncertzinty inside TSL (see balow ConvF).

o NORM(fxy.z = NORMx,y,z * frequency_response {see Fraquency Rasponge Chart). This knearization is
implemented in DASY4 software versions later than 4.2, The uncertainty of the frequency response s inciuded
in the stated uncertainty of ConvF,

« DCPxy.z: DCP are numerical linsarization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media,

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

o Axyz Bxyz Cxyz Dxyz VRxyz A B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modutation 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 f < 800 MHz) and inside waveguide using analytical fiedd distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values 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 1o that given far ConvF, A fraguency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
MHz.

= Spherical isotropy (30 deviation from isotropy): In a field of low gradients realized using a fat phantom
exposed by a patch antenna.

e Sansor Offsel; The sensor offset correspands to the offsat of virtual measurement center from the probe fip
(on probe axis). No telerance required.

« Connector Angle: The angle s assessed using the information gained by determining the NORMX (no
uncertainty required).

Cenificals No. EX3-3903_Sep18 Page 2ol 11
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EX3DV4- SN:3903

Seplember 28, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Une (k=2) |
| Norm (uvivim)*y" 0.29 0.36 0.53 +10.1 %
| DCP (mV)® 102.5 106.2 103.1 |
Modulation Calibration Parameters
uiD Communication System Name A [ B c D VR Une-
) d8 | dBVpV | dB mV (k=2)
0 _‘cw X | 00 00 | 10 0.00 1740 £35%
L _ Y| 00 00 1.0 1846
Z 00 | D00 1.0 1844

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

* This uncartainties of Norm X Y,Z do nat aflect ihe E7fieid uncertainty inside TSL (see Pages 5 and 6;

¥ Numerical linearization parameter: uncertainty nol regured

¥ Uncertainty is determined using the max, devation from Insar response spahying rectangular istribution and s expressed for the square of the

fio'd value

Cedificate No: EX3-3903_Sepi6
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EX3DV4- SN:3903 September 28, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth ™ Unc
1(MHz)© | Permittivity” (sim)" ConvF X | ComvF Y l ConvFZ | Alpha® | (mm) (k=2)
180 523 0.76 13.42 1342 ' 13.42 0.0c 1.00 =133 %
300 453 0.87 12.68 12.68 12.68 0.10 1.10 +£13.3%
450 435 0.87 11.00 11.00 11.00 020 1.25 +133%
750 418 0.89 11.35 11.35 11.35 0.33 1.14 +£12.0%
835 415 0.80 10.72 10.72 10.72 0.51 0.80 £120%
00 415 087 10.30 10.30 10.30 0.35 1.04 +£120%
1450 40.5 1.20 8.78 8.76 B76 | 039 0.80 +£12.0%
1750 401 1.37 | 875 8.78 8.75 0.28 0.85 +120%
1800 40.0 1.40 B.41 B41 8.41 0.28 0.84 £120%
1950 40.0 1.40 B.22 8.22 8.22 0.32 0.80 £12.0%
2300 395 1.67 8.01 8.01 8.0 0.32 0.50 £120%
2450 39.2 1.80 7.54 7.54 7.54 031 0.84 £120%
2600 38.0 1.96 742 742 742 0.31 0.88 £120%
5250 35.9 47 5.59 5.51 5.51 0.35 1.80 +£13.1%
5600 355 507 478 4.78 4.78 045 1.80 $13.1%
5750 354 l 522 5.4 504 5.04 0.45 1.80 2131 %

'Frmncyvslmylbmiioomolx100Mmanyapplinlumsvv44undhghu(mhgu2) cise it is restricted 10 & 50 MHz The
uncaitainty is the RSS of the CoavE uncaertainty st calbraticn freg ¥ and the ur y for th d fr y band. Frequancy valdty
below 300 MHz 15 £ 10, 25, 40, 50 and 70 1z for ConvF assessments ot 30, 64, 128, ISOIHGZZBW!WWWV Abovosmkw:vcy
vnldkyclnbammw:HDM&

" Al requenties balow 3 GHZ, the valdity of 15508 parametens (< and o) can be relaxed to & 10% # fgud 1 formuda s appled 10
measured SAR valuss. Al frequencies sbove 3 GHe, the validiy of lissue paramsters (« and o) is restnicted to ¢ 5%, The uncertsinty is the RSS of
meOomF uncadtsnty for indicsted targel Ussus parameters.

& AlphaDepth are detamined during calrson. SPEAG warrants that the remairing deviation due to the beundary effect after compensation is
wways lass than + 1% for frequencies below 3 GHz and below ¢ 2% for frequencies between 35 GHE st any distance largee than halt the probe o
dameter from the boundary,

Cerlificte No: EX3-3003_Sep18 Page 5of 11
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EX3DV4- SN:3903

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Calibration Parameter Determined in Body Tissue Simulating Media

September 28, 2016

Relative Conductivity Depth " Une

F(MHz)© | Permittivity" {Sim)* ConvFX  ConvFY | ConvFZ | Alpha® |  (mm) (k=2)
150 61.9 0.80 13.33 13.33 13,33 0.00 1.00 | £133%
300 58.2 0.92 12.07 12.07 12.07 0.08 110 | +133%
450 56.7 0.94 11.85 11.95 11.95 0.10 120 | $133%
750 55.5 0.96 10.50 10.50 10.50 0.20 113 | £120%
835 56.2 0.97 10.42 1042 10.42 055 080 | £120%
1750 53.4 1.49 8.37 8.37 8.37 0.35 0.91 £120%
1900 53.3 1.52 810 8.10 8,10 0.37 080 | £120%
2450 52.7 1.85 769 7.69 7.69 0.33 085 | +120%
2600 525 | 218 7.45 7.45 7.45 0.33 090 | £120%
5250 489 5.36 4.83 4.63 4.63 0.50 190 | +131%
5600 485 5.77 3.85 3.85 3.85 0.80 190 | £131%
5750 483 5.94 4.13 4.13 413 0.60 180 | +131%

" Frequency validity above 300 MHz of + 100 MHE snly appbes Sir DASY ¥4 4 80d higher (see Page 2). else s restricted to & 50 Mz, The
uncertainty is the R3S of the ConvF uncedtainty at calibration freguancy and the unc

ertainty for the indicated frequency bard. Frequency validily
pelow 300 MHz 5 + 10, 25. 40, 50 and 70 Mz far Comn# assesamants at 30, 64, 128, 150 and 220 MHz respectivedy. Abova 5 GHz fraquency
valcity can be extencad 10 + 110 MHz

" At frequencies below 3 GHz, the validly of bssue parsmetars (¢ and o) can ba relaxed 10 & 10% if fiquid compensation fomuls |s appled 1o

measured SAR values. At frequencies above 3 GHz, the validity of fisswe parameters (n and o) i restriclad ta + 5% Tha uncartaimy i the RSS of

the Coov® uncertainty for indicated target tissus parameters

% Apha'Deoth are delermined during caibration SPEAG warants that ihe remmining daviation cue 1o #he baurdary effect afier compensaton s
alwenys less than £ 1% for frequancies beiow 3 Gz and befow £ 2% for frequencies betwesn 3.6 GHe 8t sny distanca larger than halt the probe lip

diameler from the boundary

Cerfificate No: EX3-3903_Sap16
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 8.3% (k=2)
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Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM =1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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EX30V4- SN:3903 Saptember 28, 2016

Dynamic Range f(SAR.a4)
(TEM cell , foua= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0,6% (k=2)
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Conversion Factor Assessment

= 836 MH2 WGLS R9 (H_conmv) f= 1900 MHz. WGLS R22 (H_comf)
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Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Other Probe Parameters

[ Bensar Arrangement Triangular
| Connector Angle (%) -33.3
Mechanical Surface Detection Mode | enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Langth 9 mm
Tip Daameter 25mm
Probe Tip to Sensor X Calibration Point I 1 mm
| Probe Tip to Sensor Y Calibration Point T Amm |
; Probe Tip to Sensor Z Calibration Point ‘ 1mm
Recommended Measurament Distance from Surface 1.4mm
Cartdficate No, EX3-3803_Sep16 Paga 11 cf 11
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Calibration Laboratory of
Schmid & Partner

Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzedand

Accradaed by the Swiss Accradtation Service (SAS)

FCC ID: ZNFH870

Report No: HCT-A-1701-F007-2

The Swiss Accreditation Service is ona of the signatories 1o the EA

Multiiateral Agreemant tor the recognition of cafibration certificates

Schweizerischer Kalibriards
c Service suisse d'éalonnage
T Servizio svizzero di tarstura
“l Ny 3 Swiss Calibration Service
Accreditation No.: SCS 0108
HCT (Dymstec) Cartificate No: D750V3-1014 _Jul16
Otjoct D750V3 - SN:1014
Calitvation peoosdureds) QA CAL-05v8 i T
Gallbration procedure for dipole validation kits above 700 MHz.
Calibration date: July 22, 2016°
This calyration cadilicale documents the fraceability 10 naticnal standards, which realize the physical units of measurements (S1),
The measurements and the unceranties wih confldence probetiity am givan on the following pages and are part of the cerificate.
All catbrations have bean conducied n the closed abaratary faciily: enviconment 1empecature {22 + 3)°C and humidity < 70
Calibeation Equipment used (MSTE cotical for callbration)
Primary Standards 1D ¥ Cal Date (Cartificate Na.) Scheduled Caftiratior

Power meter NRP SN: 104778 06-Apr-16 (Na. 217-022B812289) Apr1?

Pawer sansar NRP-Z21 SN: 103244 O6-Apr-16 (No. 217-02268) Apt-17
Powur sarsar NRP-Z21 SN 103245 06-Apr-16 (Na. 217-02289) Apri7
Anleronce 20 dB Attenusior SN. 5058 (20K) 05-Apr- 16 (No, 217-02202) Apr-17
Type-N mismasch conbnation SN 5047 2 1 06327 D&-Ape-16 (Na, 217-12285) AprT
fAalerence Probe EX30V4 SN 7348 15-Jun-1€ (No, EX3.7348_Jun1B) Jun-t7
DAE# SN 501 30-Dac-15 (Na. DAEL-601_Dec1s) Dec-16
Seccndary Standards iD# Chack Date (n house) Schaduled Chack
Puwer meter EPM-4424 SN: GB37480704 07-0cs-15 {No. 217-02222) in house chack: Cct-18
Power sensar HP 8431A SN; US37292783 07-0ct-15 (No. 217-02222) In nouse check: Cct-16

Power sansar HP 8481A SN: MY41092317 07.0ct-15 (No. 217-02223) In house chack: Oct-16

RF generator RAS SMT-06 SN: 100872 15Jun15 (in house chack Jun-15) In housa check: Oct-16
Netwark Analyzer HP 8753E SN: US37390565 160101 (in house check Oct-15) In house chack: Oat-16
Namea Function by
Cafibrated by. Caudia Leubier ' Labomtory Technksian
Approved by Kl Pokiovo Tachiiou Tnmef /m
Issued: July 26, 2018
This calibration cetificate shall not be reproduced excep! in Iul without written approval of the labonetory,
Certificate No: D750V3-1014_Jul1é Page 1 of 8
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oy,

Sa Schweizerischer Kallbrierdienst
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Engineering AG T Servizio svizzero di laraturs
Zeughausstrasse 43, BI04 Zurich, Switzeriand “%, /”r\‘\\‘.\-} S Swiss Calibration Service
U
Accradited by the Swiss Accroditation Servicy (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Sorvice is one of the signatories to the EA
Multilaternsl Agreement for the recognition of calibration cerificates

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, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

¢) 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.

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.

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%.
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Measurement Conditions
DASY. system configuration, as far a8 not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, 4z =5 mm
Frequency 750 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 419 0.89 mha/m
Measured Head TSL paramotors (22.0+0.2)"C 409+6% 091 mho/m 26 %
Head TSL temperature change during test <05°C — —
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Hoad TSL Condition
SAH measured 250 mW input power 2,12 Wikg
SAH for nominal Head TSL parameters normalized to 1W 8.20 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 1.39 Wikg

SAR for nominal Head TSL parameters normalized o 1W

5,45 Wikg = 16.5 % (k=2)

Body TSL parameters
The lollowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 555 0.98 mho/m
Measured Body TSL parameters (220 +0.2)°C 55.126% 0.98 mho/m =6 %
Body TSL temperature change during test <05°C — ——
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.24 Wikg
SAR for nominal Body TSL paramatars normalized to 1W B.74 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 1.46 Wika
SAR for nominal Body TSL parameters normaidized to 1W 5.72 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transfoamed to feed point 547Q+22K2

Retum Loss <261 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed paint H60-08/K
Return Loss -41,1d8

Generzal Antenna Parameters and Design

| Esectrical Delay (one direction) | 1.033 ns

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

The dipoie is made of standard semingid coaxial cable. The center conductor of the feeding Jine is directly connected o the
second arm of the dipole, The antenna is theretore 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 loadad 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 excassive forca must be applied 1o the dipole arms, because they might band or the soldered connections near the
ferdpoint may be damaged

Additional EUT Data

Manutactured by SPEAG
Manufactured on March 22, 2010
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DASYS Validation Report for Head TSL

Date: 21.07.2016
Test Luboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz D750V3; Type: D750V 3; Serial: D750V3 - SN:1014

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

Medium parameters used: =750 MHz; o =091 S$/m; 5= 40.9; p= 1000 kg/m’
Phuntom section: Flat Section

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

DASYS2 Configuration
= Probe: EX3DV4 - SN7349: ConvF(10.07, 10.07, 10.07); Calibrated: 15.06.2016;
« Sensor-Surface: L. 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.12.2015
« Phantom: Fiat Phantom 4.9L; Type: QDOODP49AA; Serial: 1001

« DASYS5252.8.8(1258); SEMCAD X 14.6.10(7372)

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 = 58.75 Vim; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3,19 Wikg

SAR(] g) = 2.12 W/ikg: SAR(10 g) = 1.39 W/kg

Maximum value of SAR (measured) = 2.83 W/ikg

-10,70

0 dB =283 Wikg =452 dBW/kg

Cortificate No: D750V3-1014_Jul16 Page 5ol B
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL
Date: 22.07.2016
I'est Laboratory: SPEAG, Zurich, Switzerlund
DUT: Dipole 750 MHz D750V 3; Type: D750V3; Serial: D750V3 - SN:1014
Communication System: UID 0 - CW; Frequency: 750 MHz
Medium parameters used: =750 MHz; o = 0.99 S/m; & = 55.1; p = 1000 kg/m’

Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASY32 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(9.99, 9.99, 9.99). Calibrated: 15.06.2016;
«  Sensor-Surface; 1. 4Amm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 30.12.2015
» Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001

« DASYS5252.8.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 57.48 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 3.42 Wikg

SAR(1 g) = 2.24 W/kg; SAR(10 g) = 1.46 W/kg

Maximum value of SAR (measured) = 3.01 W/kg

dB
0

-2.40
-4.80

-9.60

-12.00

0dB =3.01 Wke =4.79 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of S, PR, o
Schmid & Partner SN=% 8 Service sulsse d:::;mm
Engineering AG B, C servizo svimeroai taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 14/,-\\/_‘\\,\?‘ S Sswiss Canibration Service
T
Accredited by the Swiss Accraditation Service (SAS) Accreditation No: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Ag for the gnition of calibeation cortificates
client  HCT (Dymstec) Certificate No; DB35V2-441_Novi16
CALIBRATION CERTIFICATE =i
|
Objoct D835V2 - SN:441
Calibration procedursis) QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

Calbration date November 186, 2016

This cagbration cartilicsie documents (he traceability 1o national standards, which realiza the physical units of measuremants {Sh
The maasurements and tha uncenainties with confidence probabiity are givest on tha following pages and are part of the cenificate

AT calibentizns have been conducted in the closed labaratory facilty: envitormant lemperatire (22 « 3)"C and humidity < 70%.

Calitvation Equipment used (MRTE critical far caibration)

Primary Standards iD# Cal Date (Cantificate No.) Sthetuled Calibration
Power meter NRFP SN: 14778 08-Apr16 (No. 217-02288/02263) Apra ¥
Power sensor NRP-Z91 SN, 103244 O8-Apr16 (No. 217-02286) Apr17?
Power sensor NAP-Z291 SN 103245 05-Apr-16 (No. 217-02280) Apr7
Raference 20 ¢B Astonuatar SN. 5068 (20k) 05-Apr-16 (No. 217-02292) Agr17
Type-N mismatch combination SN 65047.2 | 06227 05-Apr-18 (No. 217-02295) Apr-17
Roference Proba EX30OVA SN: 7349 15-Jun-16 (No. EX3-7348_Jung) Jun-17
DAE2 SN 60 30-Dec-15 (No. DAE4-601_Dec1) Dec-16
Secondary Standards D¢ Oheck Oade (in house} Scheduled Check S
Powor matar EPM4424 SN GB3IT4B0704 07-Oct15 (in house shack Owt-16) In hatsa check: Oot-18 |
Powor sansor HP B481A SN US37292783 07.001-15 (0 house check Oci-16) in housa check: Oc1-18
Power sansor HP B481A :SN Myd41082317 07-0ct-15 (1 house check Out-16) In house check: Oot-18
AF generstor HAS SMT-08 | SN 100972 15un-15 (in house check Oct-16) in housa check: Oct-18
Netwark Analyzer HP 8753E 5 SN US37390585 18-0ct-01 (in house check Oct-18) In house check: Oct-17
Name Function S o
Calibwaled by: Claudo Laubler Laboratory Techrican U ‘
| ;/6‘

Approved by; Katga Pokovi: Techrical Manager /m

Issued: Novembar 17, 2016

Thia calibeation certificate shall not be reproduced excapt in full withaut written approval of the laboratory.
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Calibration Laboratory of
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Engineering AG
Zeughausstrasss 43, 8004 Zurich, Switzerland

S Schwaizeriascher Kalibriordienst

c Service suisse d'étalonnage
Servizio svizzero di taratura

S swiss Calibeation Service

Accrodited by the Swiss Accreditation Sevice (SAS) Accreditation No,: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Muttilateral 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) 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) 1EC 62209-1, *Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

¢) IEC 62208-2, "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.

* 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.

» 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%.

Centificate No: DB35V2-441_Nov16 Page20ofd
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapciation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 835 MHz + 1 MMz
Head TSL parameters
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C $15 0.90 mho/m
Measured Head TSL parameters (220=202)*C 409 +6%% 0.94 mho/m + 6%
Head TSL temperature change during test <05°C e -
SAR resuit with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAHR measured 250 mW input power 243 Wikg
SAR for nominal Head TSL parameters normalized to 1W 9.38 W/kg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Head TSL condition

SAH measured

250 mW input power

1.57 Wikg

SAR for nominal Head TSL parameters normalized to 1W 6,11 Wikg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were appiied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 20°C 552 0.97 mho'm

Measured Body TSL parameters {(220=02)°C 552286% 1.01 mho/m + 6 %

Body TSL temperature change during test <05°C e
SAR result with Body TSL

SAR averaged over 1 em’ (1 g) of Body TSL Condition

SAR measured 250 mW input power 248 Wikg

SAR for nominal Body TSL paramsters normalized to 1W 9.62 Wikg = 17.0 % (k=2)

SAR averaged over 10 cm” (10 g) of Body TSL condition

SAR measured 250 mW input power 1.63 Wikg

SAR for nominal Bedy TSL parameters normalized to TW 6.37 Wikg = 16.5 % (k=2)

Certificate No: DB35V2-441_Novig
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transtormed to feed point 508Q-18[Q

Retum Loss ~-341dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4600-46102

Return Loss -24,00d8

General Antenna Parameters and Design

Electrical Delay (one direction) [ 1.369 ns

After lang 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 1o the
second arm of the dipole. The antenna is therefore short-circulted for DC-signals. On some of the dipoles, smali end caps
ars added 10 the dipole arms In order to improve matching when laded according to the position as explained in the
"Measurement Conditions” paragraph, The SAR data are not affected by this change. The overail dipole length is still
according to the Standard.

No excessive force must be applied 1o the dipole arms, because they meght bend or the soidered connections near the
feedpoint may be damaged

Additional EUT Data

Manufactured by SPEAG
Manulactured on March 09, 2001
Certificate No: D&35V2-441 _Nov1é Page £ ol B
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DASYS5 Validation Report for Head TSL
Date: 16.11.2016

Test Luboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:441
Communication System: UID 0 - CW; Frequency: 835 Mz
Medium parameters used: = 835 MHz; o = 0.94 $/m; &, =40.9; p = 1000 kg/m’
Phantom section: Flut Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)
DASY52 Configuration:

« Probe: EX3DV4 - SN7349; ConvF(9.72, 9.72, 9.72): Calibrated: 15.06.2016:

« Sensor-Surface: | 4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601: Calibrated: 30.12.2015

* Phantom: Flat Phantom 4.9 {front); Type: QD 00L P49 AA: Serial: 1001

« DASYS5252.8.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 61.83 V/im: Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.67 W/kg

SAR(] g) = 2.43 W/kg: SAR(10 g) = L.57 W/kg

Maximum value of SAR (measured) = 3.27 Wikg

-2.23

-4.47

0dB =327 Wikg =5.15 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 16.11.2016
Test Laboratory: SPEAG, Zurich, Switzerluand
DUT: Dipole 835 MHz; Type: D835V2; Serdal: D835V2 - SN:d41

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

Medium parameters used: =835 MHz: o= 1.01 8/m; &= 55.2; p= 1000 kg/m'
Phantom section; Flat Section

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

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(9.73, 9.73, 9.73); Calibrated: 15.06.2016:
» Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601: Calibrated: 30.12.2015
« Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001

» DASY3252.8.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 59.90 Vim; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.61 W/kg

SAR(1 g) = 2.48 W/kg; SAR(10 g) = 1.63 W/kg

Maximum value of SAR (measured) = 3.25 Wikg

-2.12

0dB =3.25 Wkg = 5.12 dBW/kg

Certificate No: DB3SV2-441_Nov16 Page 7018
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Impedance Measurement Plot for Body TSL
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FCC ID: ZNFH870 Report No: HCT-A-1701-F007-2

Calibration Laboratory of

< SN Schweizerischer Kalibrierdienst

Schmid & Partner S S Service sulsso d'dtalonnage
Engineering AG N C  servizio svizier ol warnturn

Zeughsusstrasse £3, 8004 Zurich, Switzeriand NS S swiss Callbration Service

Accradiad by the Swiss Accretitation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Ag: for the gnition of calibration certificates

Accreditation No.: SCS 0108

Client Certificate No: D1800V2-2d007 Novi6

Caibration Equipment used (METE critical for caliration)

Ctject D1800V2 - SN:2d007

Caiibration procedurels) QA.OAL-OS{«Q L - s _ -
Calibration procedure for dipole validation kits above 700 MHz.

Casbration date: November 16, 2016

This calbration certificate documeonts Ihe traceability 1o naticnal standirds, which realize the physical units of measuremants (S1)
The measuremaents and the uncarainties with confikdence probabilty are given on tha following pages and are part of the certificata

All caibrations hava been condocted In tha ciosed Iaboratoey facility: amdroament tempearature (22 = 3)"C and humidty < 70%.

This calibeation cartdicate shall net be reproduced except in ul without wrtten approval of the laboamtory,

Primary Standards 0 # Cal Date (Certdicats No.) Schoduled Caliration

Power meter NRP SN: 104778 05-Apr-16 (No. 217-0228302289) Apr-17

Power sensor NRP-291 SN 103244 08-Apr-16 (No. 217-02288) Apr17

Powar sensor NAP-Z91 SN: 100245 08-Apr-18 (No. 217-02283) Apr-17

Ratarence 20 d8 Attenuator SN: 5068 [20k) 08-Apr-16 {No. 217-02292) Apr-17

Typa-N mesmatch combination SN: 5047 2 / 08227 05-Apr18 (No. 217-02295) Apr-17

Ratarence Probe EX30V4 8N; 7320 15-Jun-16 (No, EX3-7348_Juntd) Jun-17

DAEA SN: 601 30-Dec-15 (No. DAE4-801_Dec1s) Dec-16

Secondary Standards 10 ¥ Chack Date (m house) Schoaduled Check

Powsr mater EPM-4424 SN: GRI7480704 07-Oct-15 {in house check Oct-16) in houss chack: Oct-18

Power sansor HP 84814 SN: US37292763 07-0c1-15 (in houss check Oct-16) In house chack: Oce-18

Paower sansof HP 54814 BN MY41092317 07-Oct-15 (in house check Oct-16) In houss check: Oct-18

AF generatoe RES SMT-06 SN: 100972 15-Jun-15 (in hoase check Ocl-16) In house chack: Cot-18

Network Analyzer HP 8755E | BN USa73R0565 18:0ct- (3 house check Oct-16) In houss check. Oct-17
Narmo Function Siphatire

Caftrated by: Clawdlo Leubsar Labomtory Technician Y \

Approved by: Katy Pakovie: Technicat Manager % 4

Issved: November 17, 2016
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Calibration Laboratory of

. S Schwelzerischer Kalibrierdienst
SChM!d & Partner c Sarvice aulese d'éalonnage
Engineering AG Sarvizio svizzero di taratura
Zeughaussirasss 43, 6004 Zurich, Switzariand S Swiss Calibration Service
Accredited by the Swiss Accredilation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accredilation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibrstion 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, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used In close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) IEC 822038-2, "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:

s 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.

« FElectrical 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%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1800 MHz = 1 MH2z
Head TSL parameters
The following parameters and calculations wera applied,
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mhao/m
Measured Head TSL parameters {220:02)°C 30126% 1.39 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 9.47 Wikg
SAR tor nominal Head TSL parameters normakized to 1W 37.8 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 495 Wikg
SAR for nominal Head TSL parameters normatized to W 19.8 W/kg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nomina! Body TSL parameters 220°C 533 1.52 mha/m
Measured Body TSL parameters {22.0+02)°C 536+6% 1.52 mho/m = 6 %
Body TSL temperature change during test <05°C
SAR result with Body TSL
SAR averaged over 1 cm” {1 g) of Body TSL Condition
SAA measured 250 mW Input power 9,39 Wikg
SAR for nominal Body TSL parameters normalized 1o 1W 37.6 Whkg £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 4.97 Wikg
SAR for nominal Body TSL parameters narmalized to 1W 19.9 Wikg = 16.5 3o (k=2)

Centificate No: D1800V2-2d007_Nov1é
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transtormed to feed point 4720-8410Q
Retum Loss -20.9 dB
Antenna Parameters with Body TSL
Impedance, transformad to feed paint 4390-62|0
Return Loss -20.7 dB
General Antenna Parameters and Design
I Electrical Delay (one direction) I 1.203 08 J

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connacted to 1he
second arm of the dipole. The antenna is therefore short-citculted for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loadad according to the position as explained In the
"Measurement Conditions® paragraph. The SAR data ara not affected by this change. The overall dipole length s still

according to the Standard

No excessive force must be applied 1o the dipole arms, bacause they might bend or the saldered connections near the

feadpoint may be damaged

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

July 23, 2001

Cerificate No: D1800V2-24007_Nov1é
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DASYS5 Validation Report for Head TSL

Date: 15.11.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN:2d007

Communication System: UID 0 - CW; Frequency: 1800 MHz

Medium parameters used: f= 1800 MHz; o = 1.39 S/m. g, = 39.1; p = 1000 kg./'m]
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8,26, 8.26, 8.26); Calibrated: 15.06.2016;
«  Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.12,2015
e Phantom; Flat Phantom 5.0 (frant); Type: QDOOOPSOAA; Serial: 1001

« DASYS2Z52.8.8(1258); SEMCAD X 14.6.10{7372)

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

Reference Vulue = 105.8 V/m: Power Drift = -0.04 dB

Peak SAR (extrapolated) = 17.5 Wikg

SAR(1 g) =947 W/kg; SAR(10 g) =4.95 W/kg

Maximum value of SAR (measured) = 14.7 Wikg

-14.40

-18.00

0dB = 14.7 W/kg = 11.67 dBW/ikg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 16.11.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1S00V2 - SN:2d007

Communication System: UID 0 - CW;, Frequency: 1800 MHz

Medium parameters used: f= [800 MHz; o = 1.52 S/m; & = 53.6; p = 1000 kg/m’
Phantom section: Flut Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.17, 8.17, 8.17); Calibrated: 15.06.2016;
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAEA4 Sn601; Calibrated: 30.12.2015
« Phantom: Flat Phantom 5.0 (back): Type: QDOOOPSOAA; Serial: 1002

» DASYS52 52.8.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 101.5 V/m: Power Drift = -0.03 dB

Peak SAR (extrapolated) = 16.3 W/kg

SAR(] g) =9.39 W/kg; SAR(10 g) = 4.97 Wikg

Maximum value of SAR (measured) = 14.1 W/ikg

-9.98
-13.30
-16.63
0dB =14.1 W/kg=11.49 dBW/kg
Certificate No: D1800V2-2d007_Novié Page 7 of 8
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Impedance Measurement Plot for Body TSL
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Accredaed by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to tha EA
Multilateral Agreemaent for the recognition of calitration cedtificates

Accreditation No.: SCS 0108

Client HCT (Dymstec) Centificate No: D1900V2-5d061_Apri6
CALIBRATION CERTIFICATE
Object D1900V2 - SN: 5d061
Calibeation procedureds) QA CAL-05.v8
Calibration procedure for dipole validation kits abave 700 MHz
Cabration date: April 25, 2016

Calibeation Equipment used (METE cdical for caliteation)

This calbration cedificate docurnants tha tracealxlily Yo naticnal standands, wiich realze the physical units of measwremants (51)
The measursments and the uncerimnties with confidence peobabiity are given on the following pages end are part of the cedificata,

Al cafibrations have been conducted In the cosed Inboratory facifty: emaroamant temperature (22 = 5)°C and humidity < 70%.

Primary Standards [i0# Gai Dale {Cantilicate No.) Schedulaa Calibration

Power meler NAP SN; 104778 08-Apr-16 (No. 217-02288002289) hor17

Power sensar NRP-Z91 SN: 103244 06-Apr-18 (No. 217-02288) Ape1?
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Pawar sensor HP 84814 SN US37292783 07-Oct-15 (No, #17-02222) In house check: Oct-16

Power sansor HP 8481A SN MY41082517 07-Oct-15 (Np, 217-02223) In house eheck: Oct-18

RF genarator A4S SMT-08 SN: 100672 15-Jun-15 (In housa check Jun-15) I house check: Oct-16

Network Analyzar HP 87536 SN; USa7200685 18-Det-01 (In housa chack Oct-15) I house check: Oct-16
Name Function Signature

Cafibrated by: Michas! Weber Labaratory Technician I‘I“ g

Approvesd by; Kaljn Pokovic

Technical Manager % 4{
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Ca"bl’aﬁon Labofatofy Of _‘;'\'"':B’“/",,‘ Schwelzerischer Kalibrierdienst

Schmid & Partner S B il it etk
Engineering AG B = C' . gervisto evtuaers th tirasies

Zeughausstrasse 43, 8008 Zurich, Switzerdand ’@C S Swiss Callbration Service

Accrediled by the Swiss Accradation Service (SAS) Accreditation No,: SCS 0108

The Swiss Accreditation Service is one of the signatories 1o the EA

Muttilateral Age for the recognition of caiibration 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, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

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 cenrtificate 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 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%.

Certificato No: D1900V2-5d061_Apr16 Page20f B
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1500 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were appbed.
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/'m
Measured Head TSL parameters {(220+02)°C 40026% 1.37 mho/m 2 6%
Head TSL temperature change during test <05"C — —
SAR result with Head TSL
SAHR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measurad 250 mW Input power 9.53 Wikg
SAR for nominal Head TSL parameters normalized to 1W 38.6 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 5.01 Wikg
SAR for nominal Head TSL parameters normalized to W 20,2 W/kg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL paramoters 220°C 533 1.52 mha/m
Measured Body TSL parameters (22.0+02)C 529 +6% 1.48 mho/m =8 %
Body TSL temperature change during test <05°C - e
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g} of Body TSL Condition
SAR measured 250 mW input power 9.82 Wikg
SAR for nominal Body TSL parameters normalized to TW 39.7 Wikg = 17.0 % (k=2)
SAR averaged over 10 em? (10 g) of Body TSL condition
SAR measured 250 mW input power 5.20 W/hg
SAR far nominal Body TSL parameters nomalized to 1W 20,9 Wikg = 16,5 %% (k=2)
Centificate No: D1800V2-53061_Apr16 Page 30f8

F-TP22-03 (Rev.00) 200 /237 HCT CO.,LTD.



-
“'I’C'- FCC ID: ZNFH870 Report No: HCT-A-1701-F007-2

HCTCO,LTD.

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transtormed fo feed point 5250+77iQ

Retum Loss -2214d8B

Antenna Parameters with Body TSL

Impedance, transformed lo feed point A70Q+B5[
Retum Loss -21.0d8

General Antenna Parameters and Design

| Etectrical Delay (one direction) 1.192 ns

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

The dipoie is made of standard semirigid coaxial cable. The center conductor of the feeding line is diractly connected 10 the
second arm of the dipole. The antenna is therefora shont-circuited for DC-signals. On some ol 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
‘Measuremen! Conditions” paragraph. The SAR data are not affected by this change. The overall dipale length 15 still
according 10 the Standard,

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

Additional EUT Data

Manulactured by SPEAG
Manufactured on December 10, 2004
Certificate No: D1800V2-5d061 _Apri6 Page 4of 8
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DASYS Validation Report for Head TSL

Date: 25.04.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d061

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

Medium parameters used: £ = 1900 MHz; o= 1.37 S/my; £ = 40; p = 1000 kg/m’
Phantom section: Flut Section

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

DASY352 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(8.2, 8.2, 8.2); Calibrated: 31,12.2015;
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30,12.2015
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001

« DASYS5252.8.8(1258). SEMCAD X 14.6.10(7372)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=3mm, dz=5mm

Reference Value = 107.4 Vim; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 17.2 W/kg

SAR(1 g) = 9.53 W/kg: SAR(10 g) =5.01 W/kg

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

-1.60
-11.40

-15.20

-19.00

0dB = 14.5 Wikg = 11.61 dBW/kg

Certficate No: D1200V2-5d061_Apri6 Page 5of 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 25.04.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: DI900OV2; Serial: D1900V2 - SN: 5d061

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

Medium parameters used: f= 1900 MHz; o= 1.49 S/m; & = 52.9; p = 1000 kg/m"
Phantom section: Flat Section

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

DASY52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.03, 8.03, 8.03); Calibrated: 31.12.2015;
« Sensor-Surface: . 4mm (Mechanical Surface Detection)
« Electronics: DAEA Sn601; Calibrated: 30.12.2015
« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002

» DASYS5252.8,8(1258), SEMCAD X 14.6.10(7372)

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

Reference Value = 104.3 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 17.3 Wikg

SAR(1 g) = 9.82 W/kg: SAR(10 g) = 5.2 W/kg

Maximum valoe of SAR (measured) = 14.9 W/kg

0dB =149 W/kg=11.73 dBW/kg

Certihcale No: D1900V2-5d061_Apris Paga 7 of 8
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Impedance Measurement Plot for Body TSL
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cient  HCT (Dymstec) Certificate No: D2450V2-965_Apr16
CALIBRATION CERTIFICATE
Obsct D2450V2 - SN: 965

Calibration procedurs(s)

Caloration date:

QA CAL-05.v8

Calibration procedure for dipofe validation kits above 700 MHz

April 18, 2016

Caltiration Equipment u=ad (MATE oriticat for caliraton)

This calibeation cestificale documents the traceablity to national stancards, which realize the physical unils of measurements (S1).
The measuramenls and the uncetainias with confidence prabability are givan on the folloming pages s are pand of Ihe cadilicats

A% calityations have basn conductod in the closed labocatory Taciity. environment lemperature (22 + 3)°C and humidity < 70%

Network Analyzar HP BIS3E
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Approved by,

SN: US37390685
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Kalfs Pokovic
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Laboratory Technician
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DAE4 | SN- 801 30-Dec-15 [No. DAEA-801_Dect5) Dac-16

Secondary Standards D3 Check Oate (In housa) Schedueg Chedk
Powar matar EPM-242A SN: GB37480704 070ct+15 (Np. 217-02222) In housa check: Oct-18
Power sensor 4P 8481A SN: US37282783 070¢ct15 (No. 217-02222) In house check: Oct-16
Power sangor HP 84814 SN: MY4108231T 07-0ct 15 (No. 217-02223) In house check: Oct-18
AF ganarator RAS SMT-06 SN: 100872 15-Jun-15 (in house check Jun-15) In howse chack: Oct- 18

n house chack: Oct-16

Signatura
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Zeughausstrasse 43, 004 Zurich, Switzerland AN S Swiss Calibration Service

Accreditad by 1ha Swiss Acoreditation Service {SAS) hccreditation No.: SCS 0108

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

Multitatersl Ag t for the rocognition 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) 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, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

¢) 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:
o) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e Measurament 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 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%.
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Measurement Conditions

DASY system configuration, as far as not given on page 1
DASY Version DASYS V52868
Extrapolation Advanced Extrapolation
Phantom Medular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, 4z = 5 mm
Frequency 2450 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.2 1.80 mho/m
Measured Head TSL parameters (220+02)°C 40026% 1.83 mho/m = 6 %
Head TSL temperature change during test <05C —— -
SAR result with Head TSL
SAR averaged over 1 cm? (1 g) of Head TSL Condition
SAR measured 250 mW input power 12,7 Whkg
SAR for nominal Head TSL parameters normalized to 1W 50.6 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g} of Head TSL condition
SAR measured 250 mW mput power 5.89 Wikg
SAR for nominal Head TSL paramaeters normalized to TW 23.5 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 52.7 1.95 mho/m
Measured Body TSL parameters (22.0202)°C 527 +6% 1.58 mho/m £ 6 %
Body TSL temperature change during test <05"C o —_—
SAR result with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 12.4 Wikg
SAR for nominal Body TSL parameters normalized to TW 49.2 Wikg = 17.0 % (k=2)
SAR averaged over 10 em? (10 g) of Body TSL condition
SARA measurod 250 mW Input power 5.78 Wikg
SAR for nominal Body TSL parameters normalized 1o 1W 23.0 Wkg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transiormed to teed point 5460Q+38[2

Aetun Loss -248d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 5100 +58j0
Retum Loss -245d8

General Antenna Parameters and Design

| Electncal Delay (one direction) | 1162 ns |

Aftar 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 semingid coaxial cable. The center conductor of the feeding line is direclly connected 1o the
second arm of the dipole. The antenna is therefore short-circulted 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 ks still
according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on November 19, 2014
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DASYS5 Validation Report for Head TSL

Date: 19.04.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 965

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

Medium parameters used: f= 2450 MHz; o = 1.83 S/m; & =40, p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration!
e Probe: EX3DVd - SN7249; ConvF(7.76, 7.76, 7.76); Calibrated: 31.12.2015;
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
s Electronics: DAE4 Sn601; Calibrated: 30.12.2015
« Phantom: Flut Phantom 5.0 (front); Type: QDOOOPSOAA; Senal: 1001

« DASYS252.8.8(1258); SEMCAD X 14.6.10(7372)

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 = 1124 V/im; Power Dnft = 0.02 dB

Peak SAR (extrapolated) = 25.6 Wikg

SAR(I g) = 12.7 Wikg; SAR(10 g) = 5.89 W/kg

Maximum value of SAR (measured) = 20,7 W/kg

d8
0

-5.00
-10.00
-15.00

-20.00

-25.00

0dB =207 W/kg=13.16 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 19.04.2016

Test Laboratory: SPEAG, Zunch, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 963

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

Medium parameters used: = 2450 MHz; o = 1.98 S/m; & = 52.7; p= 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:

Probe: EX3DV4 - SNT349; ConvF(7.79, 7.79, 7.79); Calibrated: 31,12.2015;
Seasor-Surface: 1. 4mm (Mechanical Surface Detection)

Electronics: DAEA Sn601; Calibrated; 30.12.2015

Phuantom: Flat Phantom 5.0 (back). Type: QDOOOPSOAA; Serial: 1002

DASYS2 52.8.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 104.7 V/m: Power Drift =0.01 dB

Peak SAR (extrapolated) = 24.7 Wikg

SAR(1

g) = 12.4 W/kg: SAR(10 g) = 5.78 W/kg

Maximum value of SAR (measured) = 20.0 Wikg

dB

-5.00

-10.00

-15.00

-20.00

-25.00

0dB =20.0 W/kg = 13.01 dBW/kg
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Impedance Measurement Plot for Body TSL
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0,
Calibration Laboratory of S, G Sehweizerischer Kalibrierdiens?
Schmid & Partner % Service suisse d étalonnage
Engineering AG T3 c Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland RN S swiss Calibeation Service
Wl
Accredited by the Swiss Accrediistion Senvice (SAS) Accraditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories 1o tha EA
Multilateral Agr for the gnition of calibration certiticates
ciemt  HCT (Dymstec) Certificate No: D2600V2-1106_Feb16

CALIBRATION CERTIFICATE

Object D2600V2 - SN: 1106

Galbration procedurs(s) QA CAL-05.v8 -
Calibration procedure for dipole validation kits above 700 MHz

Calbration date: February 18, 2016

This calbration carfificate documents tha traceatdlity 1o natlonal standards, which raalize the physical units of measurements (S1),
The measuraments and tha uncerainties with confidence probabiity dre given on the Iolowing pages s are pad of the cartificate

All calibrations have baen conducted in fhe closed laboratory faciity: environmaent lemperatiee (22 = 35°C and humidity < 70%.

Caltration Equipment used (MATE critica! for calbraton)

Frenmary Standards o Cal Date {Cenificate No.) Scheduled Calibration
Powar motar EPM-442A GE37480704 OT-Qc1-15 (No, 217-:02222) et 16
Powsar sensor HP B481A usyraneral 07-Oc1:15 (No, 21702222 Oct-16
Powar sensor HF B481A My&1062317 07.Oct-15 (No, 217.02223) Qch 16
Rafarence 20 0B Attenuator SN: 5058 (20k) 01-Ape-15 (No, 217-02131) Mar-16
Type-N mismaich combination SN: 5(M7.2 /1 06327 01-Ape-15 (No. 217-02134) Mar-16
Relarence Probe EX3DV4 SN: 7349 31-0ec-15 (No. EX3-7349_Dect5s) Dac-16
DAE4 SN: 601 30-Dec-15 (No. DAE4-601_Dec15) Dec-16
Secondary Swandards iD# Cneck Dase (in housa) Scheduled Chack
RF gensratar R&S SMT06 100972 15-Jun-15 (in housa chack Jun-15) In house check: Jun-18
Network Analyzer HF B753E US37390585 54208 18-0ct-01 (in heuse check Oot15) In house check: Oct-18
Name Funetion Si e
| Calibeated by: Glavdio Leoblar Laboratory Technician

| Approved by Kafia Pokowe Tachnical Manager /ﬁ% é
|

issued February 16, 2016

This calibration cantificate shall not be reproduced axcept In full without witten approval of the laboratory,

Certificate No: D2600V2-1106_Feb18 Page1ol8
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Calibration Laboratory of

Schmid & Partner S :::: sulsse d‘::llomge ¥
Engineering AG C gerviio svtazarc o terativ

Zoughausstrasse 43, 8004 Zurich, Switzariand S Swiss Calibwation Service

Actradited by the Swess Accroditation Service {SAS) Accreditation No.: SCS 0108

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

Multitateral Ag t 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, “|[EEE 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) |EC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

¢) 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.

* 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,

* 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 85%.

Cartificate No: D2600V2-1106_Feb1s Page2af 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2600 MHz = 1 MMz
Head TSL parameters
The following parameters and calkculations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.0 1.86 mho/m
Measured Head TSL parameters 220+02)°C 3B.126% 201 mhao/m 286 %
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 250 mW input power 14.0 Wikg

SAH for nomenal Head TSL parameters

nommalized to 1W

55.1 Wikg = 17.0 % (k=2)

SAR averaged over 10 em” (10 g) of Head TSL

condition

SAR measured

250 mW input power

.19 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

24.5 W/Kg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 525 2.16 mho/m
Measured Body TSL parameters (220:02)“C 525+6% 218 mho/m 2 6 %
Body TSL temperature change during test <05°C —— —
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SARA measured 250 mW input power 13.4 Wikg
SAR for nominal Body TSL parameters normalized to 1W 53.4 Wikg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Body TSL condition
SAR measured 250 mW input power 594 Wikg

SAR for nominal Body TSL parameters

nommalized to 1W

23.7 Wikg = 16.5 % (k=2)

Cerlificate No: D2600V2-1106_Feb16
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 9v50-730

Helumn Loss -22.7d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 44840 -850 102

Retum Loss -215dB

General Antenna Parameters and Design

| Etectrical Delay (one direction) | 1.150 ns

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

The dipole is made of standard semingid coaxal cable. The center conducior of the feeding line is directly cannacted 1o 1he
second arm of the dipoie. The antenna is therefore short-circulted for DC-signals. On some of the dipoles, small end caps
are added 1o the dipcle arms in order to iImprove matching when loaded according 1o the position as explained in the
*Measurement Conditions® paragraph. The SAR data are not affected by this changs. The averall 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
teadpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on February 18, 2015
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DASYS Validation Report for Head TSL

Date: 18,02.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz: Type: D2600V2; Serial: D2600V2 - SN: 1106

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

Medium parameters used: = 2600 MHz; a = 2.01 S/m; &, =38.1; p= 1000 kg}nl"
Phantom section: Flat Section

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

DASYS52 Configuration:
¢ Probe: EX3DV4 - SN7349; ConvF(7.49, 7.49, 7.49); Calibrated: 31.12.2015;
* Sensor-Surface: 1.4mm (Mechanical Surface Détection)
« Electronics: DAE4 Sn601; Calibrated: 30.12.2015
« Phantom: Flai Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 100]

o DASYS2528.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 113.4 V/m: Power Drift = 0.04 dB

Peak SAR {extrupolated) = 294 W/kg

SAR(L g) = 14 W/kg: SAR(10 g) = 6.19 W/kg

Maximum value of SAR (measured) = 23.1 W/kg

-4.89

]
=

= -9.77

-14.66

-19.54

-24.43

0dB =231 W/kg = 13.64 dBW/kg
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Impedance Measurement Plot for Head TSL

1B Feb 2046 17:399:42
£l | ¥ 45,496 72734 0 80,4180 pf 2 600.000 D0 MMz
.
el
3o !
W > -
f 4
\
avg
LE
CHZ 514 LOE S aB/R§F -29 dB 11-22,723 dB 2 528,300 200 MH2
e
Ca et
—,‘\‘_ o —
o §. S b | L~ -
4
Fi  a
Avg 4
1€ .
5\
4
A LOQ.080 V00 M STOP 2 & dn,(«’u- Q8D MMz

Cenificate No: D2600V2-1106_Febi6 FPage ol 8

F-TP22-03 (Rev.00) 219 /237

HCT CO.,LTD.



o
‘—rC'- FCC ID: ZNFH870 Report No: HCT-A-1701-F007-2

HCTCO,,LTD.

DASYS Validation Report for Body TSL

Date: 18,02.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Sertal: D2600V2 - SN: 1106

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

Medium parameters used: {= 2600 MHz; o = 2.18 S/m; & = 52.5; p= 1000 kgr’m‘
Phantom section: Flat Section

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

DASYS52 Configuration:
o Probe: EX3DV4 - SN7349; ConvF(7.6, 7.6, 7.6); Calibrated: 31.12.2015;
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601;, Calibrated: 30.12,2015
«  Phuantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002

» DASYS52352.8.8(1258), SEMCAD X 14.6.1((7372)

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

Reference Value = 104.1 V/m; Power Drift = 0,05 dB

Peak SAR (extrapolated) = 27.7 Wikg

SAR(] g) = 13.4 W/kg; SAR(10 g) = 5.94 W/kg

Maximum value of SAR (measured) = 21.2 W/kg

dB8
0

-4.82
-9.64
-14.46
-19.28

-24.10

0dB =212 W/kg = 13.26 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of O, S Schweizerischer Kallbrisrdienst
Schmid & Partner % Service sulsse d'étalonnage
Engineering AG s c Servizio svizzero di tarstura
Zoughausstrasse 43, 5004 Zutich, Switzerland 5 //:\\\,\:" S Swiss Calibration Service

Accrediled by the Swiss Accreditution Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreament for the recognition of calibration certificates

fakads

Accreditation No.: SCS 0108

cient  HCT (Dymstec) Certificate No: DSGHZzV2-1107_Jan16
CALIBRATION CERTIFICATE
Otyeot D5GH2zV2 - SN: 1107
Calbration procedure(s) QA CAL-22.v2
Calibration procedure for dipole validation kits between 3-6 GHz
Calibeation date:

This calbration cartificate documents the

January 29, 2016

Calibention Equipmeant used (METE critical for calibeation)

| e

bility to natonal standards, which reaiize ihe physical units of measurements sy
The measurements.and the uncertainties with confidance probabslity are given on the fcilowing pages and are pan of he cendicate

Al callbrations have beon conductad n e cloaed laboratory tacility: emvironment femperatura {22 = 3)°C and humidty < 70%,

This calbration cartificata shat not be reproduced except in ful without writien appraval of the laboratary.

L_f"ﬂ"t\ary Stendards Cal Dasa (Centitcate No.) Schaduled Calibention =
Power matar EPM-442A | GB37480704 07-001-15 (No. 217.02222) Oct-18
Power sensor HP BAG1A ‘ usS37202783 07-0ct-15 (No. 217-02222) Oct-16
Power sensor HP B4B1A MY$1092317 O7-0¢1-15 [No. 217.02223) Oct-18
Raferance 20 dB Attsaualo SM 5058 (20%) 01-Apr-16 {No. 217-02431) Mar-16
Type:N mismatch combination SN: 5047.2 / 06327 O1-Apr-15 (No. 217-02134) Mar 16
Aeterence Prote EXIDVA SN; 3503 31-Dec-15 (No. EX33503_Dec15) Doc-16
DAE4 SN: 601 30-Dec-15 (No, DAE4-601_Dects) Dac-16
Secondary Standards [1D# Chack Date (in housa) Scheduled Check
AF genarator HAS SMT-06 ' 100672 15-Jun-15 {in hausa check Jun-15) In house check Jun-18
Netwark Analyzer HP 8753 US37390585 54206 18-0ct-01 (in house check Oot-15) In housa chack: Oct-16
Name Function Signature
Calibeased by: Mchasl Wabee Laboratary Technician y“ g
Appreved by: Katja Pokovic Technical Managae

e &

Issued; January 29, 2018
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Schmid & l?anner i c Service suisso d'dtatonnage
Engineering AG e Servizio svizzero di taraturs
Zeughsusstrasse 43, 8004 Zurich, Switzertand K77 S swiss Callbeation Service
el
Accredted by the Swiss Accreditaticn Service {SAS) Accraditation No.: SCS 0108

The Swias Accreditation Service is one of the signatories to the EA
Multitateral Agreament far the recognition of callbration 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) 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 62209-2, "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

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

Additional Documentation:
d) 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
paraliel 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 Retumn 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: DSGHZV2-1107_Jan16 Page 2 of 13

F-TP22-03 (Rev.00) 223 /237 HCT CO.,LTD.



aCT

FCC ID: ZNFH870

Report No: HCT-A-1701-F007-2

HCTCO,,LTD.
Measurement Conditions
DASY system configuration. as far as not given on page 1

DASY Version DASYS V5288

Extrapolation Advanced Extrapotation

Phantom Modular Fiat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy = 4.0 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
5250 MHz = 1 MMz

Frequency 5600 MHZz = 1 MHz
5750 MMz = 1 MHz

Head TSL parameters at 5250 MHz

The following parameters and calculations were apphed.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 359 471 mho/m
Measured Hoad TSL parameters (220:202)"C 35226% 4,55 mho/m + 8 %
Head TSL temperature change during test <05°C e
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 782 Wikg
SAR for nominal Head TSL parametars normalized 10 1W 77.8 Whkg = 19.9 % (k=2)
SAR averaged over 10 e’ (10 g) of Head TSL condition
SAR measured 100 mW input power 2.24 W/kg

SAR for nominal Head TSL paramelers

normalized to 1W

22.2 Wikg % 19.5 % (k=2)
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Head TSL parameters at 5600 MHz
The following parameters and calculations were apphied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 20"C 355 5.07 mha/m

Measured Hoad TSL parameters (220202)"C 347=6% 4.90 mho/m £ 6 %

Head TSL temperature change during test <05"C — —
SAR result with Head TSL at 5600 MHz

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

SAR measurad 100 mW input power B8.10 Wikg

SAR for nominal Head TSL parameters normalized to 1W 80.5 W/ kg = 19.9 % (k=2)

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

SAR measured 100 mW input power 2,33 Wikg

SAH for nominal Head TSL parameters normasized 1o 1TW 23.1 Wikg = 19.5 % (k=2)

Head TSL parameters at 5750 MHz
The following paramaters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 354 5.22 mho/m

Measured Head TSL parameters (22.0+02)"C 45+6% 5.05 mho/m = 6 %

Hoad TSL temperature change during test <05°C - —
SAR result with Head TSL at 5750 MHz

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

SAR measured 100 mW Input power T.73Whkg

SAR for nominal Head TSL parametars normalized to 1W 76.8 W/kg = 19.9 % (k=2)

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

SAR measured 100 mW input power 221 Wikg

SAR for nominal Head TSL parameters normalized to 1W 21.9 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5250 MHz

The following parameters and calcutations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220"C 489 5.36 mha/m

Measured Body TSL parameters 220+02)C 470=6% 544 mho/m + 6 %

Body TSL temperature change during test <05'C -
SAR result with Body TSL at 5250 MHz

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

SAR measursd 100 mW input power 7.46 Wikg

SAR for nominal Body TSL paramesters normalized to 1W 74.0 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 211 Whkg

SAR for nominal Body TSL parameters normalized 1o 1TW 20.9 Wikg = 19.5 % (k=2)
Body TSL parameters at 5600 MHz

The following parameters and calculations wers applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220"C 48.5 5.77 mha/m

Measured Body TSL parameters (22.0+02)"C 464 46% 5.91 mho/m =6 %

Body TSL temperature change during test <05"C - -
SAR result with Body TSL at 5600 MHz

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

SAA measured 100 mW Input power 7.95 Wikg

SAR tor nominal Body TSL parameters normalized to 1W 78.9 Wikg = 19,9 % (k=2)

SAR averaged over 10 cm’ (10 g) of Body TSL condiion

SAR measurod 100 mW input power 2.24 Wikg

SAR for nominal Body TSL parameters nommalized 10 1W 22.2 Wikg = 19.5 % (k=2)

Certificate No: DSGHzV2-1107_Jan16

Page 50113

F-TP22-03 (Rev.00)

226 /237

HCT CO.,LTD.



-
ha- FCC ID: ZNFH870 Report No: HCT-A-1701-F007-2

HCTCO,LTD.

Body TSL parameters at 5750 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 483 5.94 mho/m

Measured Body TSL parameters (220=202)°C 461+6% B.12 mha/m £ 6 %

Body TSL temperature change during test <0D5"C -—_ e
SAR result with Body TSL at 5750 MHz

SAR averaged over 1 em* (1 g) of Body TSL Condition

SAR measured 100 mW input power 7.55 Wikg

SAR for nominal Body TSL parameters normalized o 1W 74.9 Wkg = 19.9 % (k=2)

SAR averaged over 10 em® (10 g) of Body TSL condition

SAR measured 100 mW input power 212 Whkg

SAR for nominal Body TSL parameters normalized to 1W 21.0 Wikg = 19,5 % (k=2)
Certificate No: D5GHzV2-1107_Jan16 Page 6 of 13
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to faed poim 5520-73ja

Return Loss -215dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, fransformed to feed point 5590-02[2

Retumn Loss -25.1 dB
Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed to feed point 5680Q+07|Q

Retum Loss -2384d8
Antenna Parameters with Body TSL at 5250 MHz

Impedance, transformed to feed point 4850-73

Return Loss -224d8
Antenna Parameters with Body TSL at 5600 MHz

Impedance. transformed to feed poim 5530-38Q

Returmn Loss -241dB
Antenna Parameters with Body TSL at 5750 MHz

Impedance, transformed to ferd point 5520R-44i0

Retum Loss -238d8
General Antenna Parameters and Design

@mlrica! Delay (one direction) l 1.196 ns j

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is diractiy connected to the
second arm of the dipole, The antenna is therefore shost-circuited for DG-signals. On some of the dipoles, small end caps
@re added to the dipole arms in crder to improve matching when loaded according to the position as explained In the
"Measurement Conditions” paragraph. The SAR data are not alfected by this change. The overall dipole langth is still

according 1o the Standard.

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

feedpoint may be damaged

Additional EUT Data
Manufactured by SPEAG
Manufactured on March 11, 2011

Certificata No: DSGHzV2-1107_Jan16
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DASYS Validation Report for Head TSL

Date: 28.01.2016
Test Laboratory: SPEAG, Zurich, Switzerfand

DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1107

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5750 MHz
Medium parameters used: {' = 5250 MHz; o = 4.55 S/m; & = 35.2; p = 1000 kg/m® , Medium parameters
used: f=5600 MHz: 0 =4.9 S/m; &= 34.7; p = 1000 kg/m’ , Medium parumeters used: f = 5750 MHz: ¢ =
5.05 Simy; e =34.5; p = 1000 kg/m®

Phantom section: Flat Section

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

DASYS52 Configuration:

» Probe; EX3DV4 - SN3503; ConvF(5.53, 5,53, 5.53); Calibrated: 31.12.2015, ConvF(4.99, 499,
4.99); Calibrated: 31.12.2015, ConvFi4.95. 4.95. 4.95): Calibrated: 31.12.2015:

« Sensor-Surface: | 4mm (Mechanical Surface Detection)

« Electronics: DAES Sn601:; Culibrated: 30.12.2015

« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001
« DASYS52 52.8.8(1258): SEMCAD X 14.6.10(7372)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 72,04 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 28.7 W/kg

SAR(1 g) = 7.82 W/kg: SAR(10 g) = 2.24 W/kg

Maximum value of SAR (mcasured) = 18.4 Wrkg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan.
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mum, dy=4mm, dz=1 4mm

Reference Value =71.71 V/m; Power Drift = 0,08 dB

Peak SAR (extrapolated) = 31.8 W/kg

SAR(1 g) = 8.1 W/kg; SAR(10 g) = 2.33 W/kg

Maximum value of SAR (measured) = 19.4 Wikg

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 = 69.35 V/im; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 31.7 W/kg

SAR(1 g) =7.73 W/kg; SAR(10 g) = 2.21 W/kg

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

Certificate No: D5GHzV2-1107_Jan186 Page 8of 13
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 29.01.2016
Test Laboratory: SPEAG, Zurich, Switzerlund

DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1107

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5750 MHz
Medium parameters used: f= 5250 MHz; 6 = 5.44 S/m; & =47; p = 1000 kg/m’ , Medium purnmeters used: f
= 5600 MHz; 6 = 5.91 S/m: & =46.4; p = 1000 kg/m’ , Medium parameters used: f = 5750 MHz: 0 = 6,12
S/m; g =46.1; p = 1000 kg/m"

Phantom section; Flat Section

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

DASYS52 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(4.85, 4.85, 4.85); Calibrated: 31.12.2015, ConvF(4.35, 4.35.
4.35); Calibrated: 31.12.2015, ConvF(4,3, 4.3, 4.3); Calibrated: 31.12.2015;

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

» Electronics: DAE4 Sn601; Calibrated: 30.12.2015

= Phantom: Flat Phantom 5.0 (back): Type: QDOOOPSOAA; Serial; 1002
» DASY5252.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=3250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 66,57 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 27.9 W/kg

SAR(1 g) = 7.46 W/kg: SAR(10 2) = 2.11 W/kg

Maximuom value of SAR (measured) = 17.0 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurcment grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 67.15 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 32.5 Wikg

SAR(1 g) = 7.95 W/kg; SAR(10 g) = 2.24 W/kg

Maximum value of SAR (measured) = 18.8 Wrkg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Vilue = 64.88 V/m: Power Drift = 0.02 dB

Peak SAR (extrapolated) = 32.2 W/kg

SAR(1 g) = 7.55 W/kg; SAR(10 g) = 2.12 W/kg

Muximum vilue of SAR (measured) = 18.1 Wikg
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Impedance Measurement Plot for Body TSL
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|
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Fhone +47 44 245 9700, Fax +41 44 245 9779
info@speag.com, hitp /iwvvaw.speag com

Certificate of conformity / First Article Inspection

p_€e a g

Item Triple Modutar Flat Phantomn V5.1
Type No QD 000 P51 C
Series No 1100 and higher
Manufacturer / Origin Untersee Composites
Knebelstrasse 8, CH-B268 Mannenbach, Switzertand
Tests

The sub-units of item 1100 are identified with the designation 1100/1, 1100/2 and 1100/3. Tests were
conducted on all 3 sub-units of this phantom.

Test Requirement Details Units tested
Material Compliant with the standard 2 mm +/- 0.2 mm all
thickness requirements. 30 points over the botiom area
Material Dielectric parameters for required | 200 MHz — 6 GHz - Material
parameters frequencies Relative permittivity 3- 5 sample
Loss tangent < 0.05.
Material The material is compatible with DGBE based simulating liquids, | Material
resistivity the liquids defined in the Observe Technical Note for Samples
standards if handled and cleaned | material compatibility.
accoerding to the instructions.
Shape Internal dimensions Internal height: > 175 mm Pre-series,
Bottom internal length: 280 mm | design
Bottom internal width: 175 mm
Nominal filling height: 155 mm
Nominal volume: 8.2 |
Sagging Depending on standard No initial sagging (negative 1100/2
preshaped, change < 0.5 mm)
Standards

[1] [IEEE 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Average Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices; Measurement
Techniques®, June 2013

1, “Specific Absorption Rate (SAR) in the frequency range of 300 MHz to 3 GHz -

Measurement Procedure, Part 1: Hand-held mobile wireless communication devices”, February

{2] IEC 62209 -

2005

[3] |EC 62208 ~ 2, “Evaluation of Human Exposure to Radio Frequency Fields from Handheld and
Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz to 6 GHz:
Human models, Instrumentation and Procedures, Pan 2: Procedure to determine the Specific

Absorption Rate (SAR) for ..

[4] KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Conformity

. including accessories and multiple transmitters”, March 2010

Based on the dimensions and sample tests above, we cerify that this item is in compliance with the
standards [1] to [4] for frequencies > 700 MHz, if operated according to the specific requirements.

Date 16.07.2015
Signature / Stamp
Ww Bharecirp
arrapes 13, 4004 w%ﬁn
M‘-b DN Fam 44 2459779
S)Ga.;m R l.‘kuwspoaqwn
DocNo BB1 -QDOXOPS1C-0 Page 1(1)
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Attachment 5. — SAR Tissue Characterization

The brain and muscle mixtures consist of a viscous gel using hydrox-ethyl cellulose (HEC) gelling agent and
saline solution (see Table 3.1). Preservation with a bacteriacide is added and visual inspection is made to
make sure air bubbles are not trapped during the mixing process. The mixture is calibrated to obtain proper
dielectric constant (permittivity) and conductivity of the desired tissue. The mixture characterizations used for
the brain and muscle tissue simulating liquids are according to the data by C. Gabriel and G. Hartsgrove.

Ingredients Frequency (MHz)
(% by weight) 750 835 1 900 2450 - 2700 5200 - 5 800
Tissue Type Head Body Head Body Head Body Head Body Head Body
Water 411 517 40.45 | 53.06 54.9 70.17 71.88 73.2 65.52 | 78.66
Salt (NaCl) 1.4 0.9 1.45 0.94 0.18 0.39 0.16 0.1 0.0 0.0
Sugar 57.0 47.2 57.0 44.9 0.0 0 0.0 0.0 0.0 0.0
HEC 0.2 0 1.0 1.0 0.0 0 0.0 0.0 0.0 0.0
Bactericide 0.2 0.1 0.1 0.1 0.0 0 0.0 0.0 0.0 0.0
Triton X-100 0.0 0.0 0.0 0.0 0.0 0.0 19.97 0.0 17.24 | 10.67
DGBE 0.0 0.0 0.0 0.0 44.92 29.44 7.99 26.7 0.0 0.0
Diethylene glycol
hexyl ether )
Salt: 99 % Pure Sodium Chloride Sugar: 98 % Pure Sucrose
Water: De-ionized, 16M resistivity HEC: Hydroxyethyl Cellulose
DGBE: 99 % Di(ethylene glycol) butyl ether,[2-(2-butoxyethoxy) ethanol]
Triton X-100(ultra pure): Polyethylene glycol mono[4-(1,1,3,3-tetramethylbutyl)phenyl] ether

Composition of the Tissue Equivalent Matter

F-TP22-03 (Rev.00) 236 /237 HCT CO.,LTD.
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Attachment 6. - SAR SYSTEM VALIDATION

Per FCC KCB 865664 D02v01r02, SAR system validation status should be document to confirm
measurement accuracy. The SAR systems (including SAR probes, system components and software
versions) used for this device were validated against its performance specifications prior to the SAR
measurements. Reference dipoles were used with the required tissue- equivalent media for system validation,
according to the procedures outlined in IEEE 1528-2013 and FCC KDB 865664 D01v01r04. Since SAR probe
calibrations are frequency dependent, each probe calibration point was validated at a frequency within the
valid frequency range of the probe calibration point, using the system that normally operates with the probe
for routine SAR measurements and according to the required tissue-equivalent media.

A tabulated summary of the system validation status including the validation date(s), measurement
frequencies, SAR probes and tissue dielectric parameters has been included.

Dlelectrlc Parameters CW Validation Modulatlon Validation
Probe Probe
Type Callljbri?]ttlon Dipole)  Date  Iyieasyred | Measured Sensitiviy Probe | Probe | MOD.  Duty
© Permltt|V|tyConduct|V|ty yLmeamty Isotropy| Type | Factor

1 3863 |EX3DV4|Head | 750 |1014 | 2016.08.08 42 0.88 PASS | PASS | PASS N/A
5 3903 |[EX3DV4| Body | 750 |1014 | 2016.10.11 55.6 0.97 PASS | PASS | PASS | N/A | N/A | N/A
1 3863 |EX3DV4|Head | 835 | 441 | 2016.11.24 41.5 0.89 PASS | PASS [ PASS | N/A | N/A | N/A
1 3863 |EX3DV4|Head | 835 | 441 | 2016.11.24 41.5 0.89 PASS | PASS | PASS |GMSK | PASS | N/A
5 3903 |[EX3DV4| Body | 835 | 441 | 2016.11.25 55.4 0.98 PASS | PASS [ PASS | N/A | N/A | N/A
5 3903 |[EX3DV4| Body | 835 | 441 | 2016.11.25 55.4 0.98 PASS | PASS | PASS |GMSK | PASS | N/A
5 3903 |EX3DV4| Head | 1800 (2d007| 2016.11.24 40.1 1.41 PASS | PASS [ PASS | N/A | N/A | N/A
5 3903 |[EX3DV4 | Head | 1800 |2d007| 2016.11.24 40.1 1.41 PASS | PASS | PASS |GMSK | PASS | N/A
5 3903 |[EX3DV4| Body | 1800 |2d007| 2016.11.25 53.3 1.5 PASS | PASS | PASS |GMSK | PASS | N/A
5 3903 |[EX3DV4| Body | 1800 |2d007| 2016.11.25 53.3 1.5 PASS | PASS | PASS | N/A | N/A | N/A
5 3903 |EX3DV4| Head | 1900 |5d061| 2016.10.10 40.3 1.39 PASS | PASS | PASS | N/A | N/A | N/A
5 3903 |EX3DV4| Head | 1900 |5d061| 2016.10.10 40.3 1.39 PASS | PASS | PASS |GMSK | PASS | N/A
5 3903 |[EX3DV4| Body | 1900 |5d061| 2016.10.11 53.7 1.53 PASS | PASS | PASS |GMSK | PASS | N/A
5 3903 |[EX3DV4| Body | 1900 |5d061| 2016.10.11 53.7 1.53 PASS | PASS [ PASS | N/A | N/A | N/A
5 3903 |[EX3DV4|Head | 2450 | 965 | 2016.10.10 39.4 1.82 PASS | PASS | PASS |OFDM| N/A | PASS
5 3903 |[EX3DV4| Body | 2450 | 965 | 2016.10.11 52.5 1.97 PASS | PASS | PASS |OFDM| N/A | PASS
5 3903 |[EX3DV4 | Head | 2600 | 1106 | 2016.10.10 39.2 1.97 PASS | PASS | PASS | NA N/A NA
5 3903 |[EX3DV4| Body | 2600 | 1106 | 2016.10.11 52.7 2.15 PASS | PASS | PASS | NA N/A NA
5 3903 |[EX3DV4 |Head | 5250 | 1107 | 2016.10.10 36 4.7 PASS | PASS | PASS |OFDM| N/A | PASS
5 3903 |[EX3DV4 |Head | 5600 | 1107 | 2016.10.10 35.8 5.04 PASS | PASS | PASS |OFDM| N/A | PASS
5 3903 |[EX3DV4 |Head | 5750 | 1107 | 2016.10.10 35.3 5.25 PASS | PASS | PASS |OFDM| N/A | PASS
5 3903 |EX3DV4 | Body | 5250 | 1107 | 2016.10.11 48.3 5.4 PASS | PASS | PASS |OFDM| N/A | PASS
5 3903 |EX3DV4 | Body | 5600 | 1107 | 2016.10.11 48.7 5.78 PASS | PASS | PASS [OFDM| N/A | PASS
5 3903 |EX3DV4 | Body | 5750 | 1107 | 2016.10.11 48.5 5.95 PASS | PASS | PASS [OFDM| N/A | PASS

SAR System Validation Summary 1g

Note;

All measurement were performed using probes calibrated for CW signal only. Modulations in the table above
represent test configurations for which the measurement system has been validated per FCC KDB
Publication 865664 D01v01r04. SAR system were validated for modulated signals with a periodic duty cycle,
such as GMSK, or with a high peak to average ratio (>5 dB), such as OFDM according to KDB 865664
D01v01r04.
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