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W1900 Body Towards Ground Middle with AE3

Date/Time: 3/13/2013

Electronics: DAE4 Sn786

Medium: Body 1900MHz

Medium parameters used: f= 1880 MHz; 6 = 1.48 S/m; &, = 50.979; p = 1000 kg/m’
Ambient Temperature:22.6°C Liquid Temperature: 21.8°C

Communication System: WCDMA Frequency: 1880 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(4.7, 4.7, 4.7); Calibrated: 4/24/2012

Towards Ground Middle with AE3/Area Scan (61x111x1): Interpolated grid:
dx=1.500 mm, dy=1.500 mm

Reference Value = 11.182 V/m; Power Drift =-0.19 dB

Maximum value of SAR (interpolated) = 0.861 W/kg

Towards Ground Middle with AE3/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 11.182 V/m; Power Drift =-0.19 dB

Peak SAR (extrapolated) = 1.35 W/kg

SAR(1 g) =0.764 W/kg; SAR(10 g) = 0.414 W/kg

Maximum value of SAR (measured) = 0.842 W/kg

dB

— 3.44

-6.68

-10.32

-13.76

-17.20

0 dB =0.842 W/kg =-0.75 dBW/kg

Fig. 93 W1900 MHz CH9400
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W1900 Body Towards Ground Low with flip cover

Date/Time: 3/13/2013

Electronics: DAE4 Sn786

Medium: Body 1900MHz

Medium parameters used (interpolated): f = 1852.4 MHz; o = 1.487 S/m; &, = 51.606; p = 1000
kg/m’

Ambient Temperature:22.6°C Liquid Temperature: 21.8°C

Communication System: WCDMA Frequency: 1852.4 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(4.7, 4.7, 4.7); Calibrated: 4/24/2012

Towards Ground Low with flip cover/Area Scan (61x111x1): Interpolated grid:
dx=1.500 mm, dy=1.500 mm

Reference Value = 8.145 V/m; Power Drift =-0.15 dB

Maximum value of SAR (interpolated) = 0.528 W/kg

Towards Ground Low with flip cover/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 8.145 V/m; Power Drift =-0.15 dB

Peak SAR (extrapolated) = 0.738 W/kg

SAR(1 g) = 0.446 W/kg; SAR(10 g) = 0.255 W/kg

Maximum value of SAR (measured) = 0.492 W/kg

dB

—-3.46

-6.92

-10.37

-13.83

-17.29

0 dB = 0.492 W/kg = -3.08 dBW/kg

Fig. 94 W1900 MHz CH9262
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Wifi Left Cheek Middle

Date/Time: 3/11/2013

Electronics: DAE4 Sn786

Medium: Head 2450Mhz

Medium parameters used (interpolated): f = 2437 MHz; 6 = 1.847 S/m; &, = 40.128; p = 1000
kg/m’

Ambient Temperature:22.3°C Liquid Temperature: 21.6°C

Communication System: WiFi 802.11 b Frequency: 2437 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(4.44, 4.44, 4.44); Calibrated: 4/24/2012

Left Cheek Middle/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm

Reference Value = 11.765 V/m; Power Drift = 0.14 dB

Maximum value of SAR (interpolated) = 0.359 W/kg

Left Cheek Middle/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 11.765 V/m; Power Drift = 0.14 dB

Peak SAR (extrapolated) = 0.600 W/kg

SAR(1 g) = 0.306 W/kg; SAR(10 g) =0.168 W/kg

Maximum value of SAR (measured) = 0.333 W/kg

dB

— -4.49

-8.97

-13.46

-17.94

-22.43

0dB=0.333 W/kg =-4.77 dBW/kg

Fig.95 2450 MHz CH6
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Wifi Left Tilt Middle

Date/Time: 3/11/2013

Electronics: DAE4 Sn786

Medium: Head 2450Mhz

Medium parameters used (interpolated): f = 2437 MHz; 6 = 1.847 S/m; &, = 40.128; p = 1000
kg/m’

Ambient Temperature:22.3°C Liquid Temperature: 21.6°C

Communication System: WiFi 802.11 b Frequency: 2437 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(4.44, 4.44, 4.44); Calibrated: 4/24/2012

Left Tilt Middle/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 12.024 V/m; Power Drift = 0.06 dB
Maximum value of SAR (interpolated) = 0.313 W/kg

Left Tilt Middle/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 12.024 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 0.519 W/kg

SAR(1 g) =0.271 W/kg; SAR(10 g) =0.143 W/kg

Maximum value of SAR (measured) = 0.300 W/kg

dB

— -4.14

-8.29

-12.43

-16.58

-20.72

0dB=0.300 W/kg =-5.23 dBW/kg

Fig. 96 2450 MHz CH6
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Wifi Right Cheek High

Date/Time: 3/11/2013

Electronics: DAE4 Sn786

Medium: Head 2450Mhz

Medium parameters used: f=2462 MHz; c = 1.88 S/m; &, = 40.052; p = 1000 kg/m’
Ambient Temperature:22.3°C Liquid Temperature: 21.6°C

Communication System: WiFi 802.11 b Frequency: 2462 MHz Duty Cycle: 1:1
Probe: ES3DV3 - SN3151 ConvF(4.44, 4.44, 4.44); Calibrated: 4/24/2012

Right Cheek High/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm

Reference Value = 12.373 V/m; Power Drift =0.19 dB
Maximum value of SAR (interpolated) = 1.05 W/kg

Right Cheek High/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 12.373 V/m; Power Drift = 0.19 dB

Peak SAR (extrapolated) = 2.01 W/kg

SAR(1 g) = 0.937 W/kg; SAR(10 g) = 0.467 W/kg

Maximum value of SAR (measured) = 1.00 W/kg

dB

—1-5.09

-10.17

-15.26

-20.34

-25.43

0dB=1.00 W/kg = 0.00 dBBW/kg

Fig. 97 2450 MHz CH11
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Wifi Right Cheek Middle

Date/Time: 3/11/2013

Electronics: DAE4 Sn786

Medium: Head 2450Mhz

Medium parameters used (interpolated): f = 2437 MHz; 6 = 1.847 S/m; &, = 40.128; p = 1000
kg/m’

Ambient Temperature:22.3°C Liquid Temperature: 21.6°C

Communication System: WiFi 802.11 b Frequency: 2437 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(4.44, 4.44, 4.44); Calibrated: 4/24/2012

Right Cheek Middle/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm

Reference Value = 11.430 V/m; Power Drift = 0.20 dB
Maximum value of SAR (interpolated) = 1.18 W/kg

Right Cheek Middle/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 11.430 V/m; Power Drift = 0.20 dB

Peak SAR (extrapolated) = 1.99 W/kg

SAR(1 g) = 0.914 W/kg; SAR(10 g) = 0.446 W/kg

Maximum value of SAR (measured) = 0.950 W/kg

dB

—-4.73

-9.45

-14.18

-18.90

-23.63

0dB =0.950 W/kg =-0.22 dBW/kg

Fig. 98 2450 MHz CH6
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Wifi Right Cheek Low

Date/Time: 3/11/2013

Electronics: DAE4 Sn786

Medium: Head 2450Mhz

Medium parameters used: f=2412 MHz; = 1.815 S/m; &, = 40.212; p = 1000 kg/m’
Ambient Temperature:22.3°C Liquid Temperature: 21.6°C

Communication System: WiFi 802.11 b Frequency: 2412 MHz Duty Cycle: 1:1
Probe: ES3DV3 - SN3151 ConvF(4.44, 4.44, 4.44); Calibrated: 4/24/2012

Right Cheek Low/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm

Reference Value = 11.943 V/m; Power Drift = 0.19 dB
Maximum value of SAR (interpolated) = 0.997 W/kg

Right Cheek Low/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 11.943 V/m; Power Drift = 0.19 dB

Peak SAR (extrapolated) = 1.78 W/kg

SAR(1 g) = 0.826 W/kg; SAR(10 g) = 0.409 W/kg

Maximum value of SAR (measured) = 0.879 W/kg

dB

—1-9.13

-10.26

-15.39

-20.52

-25.65

0dB=0.879 W/kg =-0.56 dBW/kg

Fig. 99 2450 MHz CH1
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Wifi Right Tilt Middle

Date/Time: 3/11/2013

Electronics: DAE4 Sn786

Medium: Head 2450Mhz

Medium parameters used (interpolated): f = 2437 MHz; 6 = 1.847 S/m; &, = 40.128; p = 1000
kg/m’

Ambient Temperature:22.3°C Liquid Temperature: 21.6°C

Communication System: WiFi 802.11 b Frequency: 2437 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(4.44, 4.44, 4.44); Calibrated: 4/24/2012

Right Tilt Middle/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm

Reference Value = 11.223 V/m; Power Drift =-0.12 dB
Maximum value of SAR (interpolated) = 0.687 W/kg

Right Tilt Middle/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 11.223 V/m; Power Drift =-0.12 dB

Peak SAR (extrapolated) = 2.30 W/kg

SAR(1 g) = 0.663 W/kg; SAR(10 g) = 0.209 W/kg

Maximum value of SAR (measured) = 0.610 W/kg

dB

—1-10.00

-20.00

-30.00

-40.00

-50.00

0dB=0.610 Wkg=-2.15 dBW/kg

Fig. 100 2450 MHz CH6
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Wifi Right Cheek High with flip cover

Date/Time: 3/11/2013

Electronics: DAE4 Sn786

Medium: Head 2450Mhz

Medium parameters used: f=2462 MHz; c = 1.88 S/m; &, = 40.052; p = 1000 kg/m’
Ambient Temperature:22.3°C Liquid Temperature: 21.6°C

Communication System: WiFi 802.11 b Frequency: 2462 MHz Duty Cycle: 1:1
Probe: ES3DV3 - SN3151 ConvF(4.44, 4.44, 4.44); Calibrated: 4/24/2012

Right Cheek High/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm

Reference Value = 12.557 V/m; Power Drift = 0.18 dB
Maximum value of SAR (interpolated) = 1.25 W/kg

Right Cheek High /Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 12.557 V/m; Power Drift = 0.18 dB

Peak SAR (extrapolated) = 2.26 W/kg

SAR(1 g) = 0.987 W/kg; SAR(10 g) = 0.474 W/kg

Maximum value of SAR (measured) = 1.07 W/kg

dB

—-4.87

9.74

-14.62

-19.49

-24.36

0dB=1.07W/kg=0.31 dBW/kg

Fig. 101 2450 MHz CH11
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Fig. 101-1 Z-Scan at power reference point (2450 MHz CH11)
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Wifi Body Towards Phantom Middle

Date/Time: 3/13/2013

Electronics: DAE4 Sn786

Medium: Body 2450Mhz

Medium parameters used (interpolated): f = 2437 MHz; 6 = 1.886 S/m; & = 51.964; p = 1000
kg/m’

Ambient Temperature:21.6°C Liquid Temperature: 20.8°C

Communication System: WiFi 802.11 b Frequency: 2437 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(4.24, 4.24, 4.24); Calibrated: 4/24/2012

Towards Phantom Middle/Area Scan (61x121x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm

Reference Value = 5.767 V/m; Power Drift =0.12 dB

Maximum value of SAR (interpolated) = 0.147 W/kg

Towards Phantom Middle/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 5.767 V/m; Power Drift =0.12 dB

Peak SAR (extrapolated) = 0.239 W/kg

SAR(1 g) = 0.133 W/kg; SAR(10 g) =0.079 W/kg

Maximum value of SAR (measured) = 0.142 W/kg

dB

—-4.02

-8.04

-12.07

-16.09

-20.11

0dB =0.142 W/kg =-8.49 dBW/kg

Fig. 102 2450 MHz CH6
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Wifi Body Towards Ground Middle

Date/Time: 3/13/2013

Electronics: DAE4 Sn786

Medium: Body 2450Mhz

Medium parameters used (interpolated): f = 2437 MHz; 6 = 1.886 S/m; & = 51.964; p = 1000
kg/m’

Ambient Temperature:21.6°C Liquid Temperature: 20.8°C

Communication System: WiFi 802.11 b Frequency: 2437 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(4.24, 4.24, 4.24); Calibrated: 4/24/2012

Towards Ground Middle/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm

Reference Value = 5.313 V/m; Power Drift =0.13 dB

Maximum value of SAR (interpolated) = 0.151 W/kg

Towards Ground Middle/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 5.313 V/m; Power Drift =0.13 dB

Peak SAR (extrapolated) = 0.270 W/kg

SAR(1 g) =0.126 W/kg; SAR(10 g) = 0.069 W/kg

Maximum value of SAR (measured) = 0.133 W/kg

dB

—-4.32

-8.63

-12.95

-17.26

-21.58

0dB=10.133 W/kg =-8.78 dBW/kg

Fig. 103 2450 MHz CH6
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Wifi Body Left Side Middle

Date/Time: 3/13/2013

Electronics: DAE4 Sn786

Medium: Body 2450Mhz

Medium parameters used (interpolated): f = 2437 MHz; 6 = 1.886 S/m; & = 51.964; p = 1000
kg/m’

Ambient Temperature:22.3°C Liquid Temperature: 21.6°C

Communication System: WiFi 802.11 b Frequency: 2437 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(4.24, 4.24, 4.24); Calibrated: 4/24/2012

Left Side Middle/Area Scan (61x121x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm

Reference Value = 5.381 V/m; Power Drift =0.16 dB

Maximum value of SAR (interpolated) = 0.129 W/kg

Left Side Middle/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 5.381 V/m; Power Drift =0.16 dB

Peak SAR (extrapolated) = 0.241 W/kg

SAR(1 g) =0.127 W/kg; SAR(10 g) = 0.068 W/kg

Maximum value of SAR (measured) = 0.139 W/kg

dB

—1-4.10

-8.20

-12.30

-16.40

-20.50

0dB=0.139 W/kg = -8.57 dBW/kg

Fig. 104 2450 MHz CH6
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Wifi Body Right Side Middle

Date/Time: 3/13/2013

Electronics: DAE4 Sn786

Medium: Body 2450Mhz

Medium parameters used (interpolated): f = 2437 MHz; 6 = 1.886 S/m; & = 51.964; p = 1000
kg/m’

Ambient Temperature:22.3°C Liquid Temperature: 21.6°C

Communication System: WiFi 802.11 b Frequency: 2437 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(4.24, 4.24, 4.24); Calibrated: 4/24/2012

Right Side Middle/Area Scan (61x121x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm

Reference Value = 2.529 V/m; Power Drift =-0.07 dB
Maximum value of SAR (interpolated) = 0.0255 W/kg

Right Side Middle/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 2.529 V/m; Power Drift =-0.07 dB

Peak SAR (extrapolated) = 0.0430 W/kg

SAR(1 g) = 0.023 W/kg; SAR(10 g) =0.012 W/kg

Maximum value of SAR (measured) = 0.0246 W/kg

dB

—-10.00

-20.00

-30.00

-40.00

-30.00

0 dB =0.0246 W/kg = -16.08 dBW/kg

Fig. 105 2450 MHz CH6
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Wifi Body Top Side Middle

Date/Time: 3/13/2013

Electronics: DAE4 Sn786

Medium: Body 2450Mhz

Medium parameters used (interpolated): f = 2437 MHz; 6 = 1.886 S/m; & = 51.964; p = 1000
kg/m’

Ambient Temperature:22.3°C Liquid Temperature: 21.6°C

Communication System: WiFi 802.11 b Frequency: 2437 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(4.24, 4.24, 4.24); Calibrated: 4/24/2012

TOP Side Middle/Area Scan (41x81x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 5.946 V/m; Power Drift =-0.02 dB
Maximum value of SAR (interpolated) = 0.0890 W/kg

TOP Side Middle/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 5.946 V/m; Power Drift =-0.02 dB

Peak SAR (extrapolated) = 0.178 W/kg

SAR(1 g) = 0.082 W/kg; SAR(10 g) = 0.039 W/kg

Maximum value of SAR (measured) = 0.0932 W/kg

dB
— 0

—-10.00

-20.00

-30.00

-40.00

-30.00

0dB =0.0932 W/kg = -10.30 dBW/kg

Fig. 106 2450 MHz CH6
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Wifi Body Towards Phantom Middle with flip cover

Date/Time: 3/13/2013

Electronics: DAE4 Sn786

Medium: Body 2450Mhz

Medium parameters used (interpolated): f = 2437 MHz; 6 = 1.886 S/m; & = 51.964; p = 1000
kg/m’

Ambient Temperature:22.3°C Liquid Temperature: 21.6°C

Communication System: WiFi 802.11 b Frequency: 2437 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(4.24, 4.24, 4.24); Calibrated: 4/24/2012

Towards Phantom Middle/Area Scan (61x121x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm

Reference Value = 5.163 V/m; Power Drift=0.11 dB

Maximum value of SAR (interpolated) = 0.127 W/kg

Towards Phantom Middle /Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 5.163 V/m; Power Drift=0.11 dB

Peak SAR (extrapolated) = 0.190 W/kg

SAR(1 g) = 0.108 W/kg; SAR(10 g) = 0.064 W/kg

Maximum value of SAR (measured) =0.116 W/kg

dB

—-3.76

-1.92

-11.28

-15.04

-18.80

0dB =0.116 W/kg = -9.36 dBW/kg

Fig. 107 2450 MHz CH6
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ANNEX B System Verification Results

835MHz

Date/Time:3/7/2013

Electronics: DAE4 Sn786

Medium: Head 850MHz

Medium parameters used (interpolated): f = 835 MHz; ¢ = 0.875 S/m; & = 40.447; p = 1000
kg/m’

Ambient Temperature:22.0°C Liquid Temperature: 21.5°C

Communication System: CW_TMC Frequency: 835 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(6.27, 6.27, 6.27); Calibrated: 4/24/2012

System Validation /Area Scan (61x181x1): Interpolated grid: dx=1.000 mm, dy=1.000
mm

Reference Value = 56.730 V/m; Power Drift =-0.16 dB.

Maximum value of SAR (interpolated) = 2.70 W/kg

System Validation /Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 56.730 V/m; Power Drift =-0.16 dB

Peak SAR (extrapolated) = 3.42 W/kg

SAR(1 g) = 2.38 W/kg; SAR(10 g) = 1.58 W/kg

Maximum value of SAR (measured) = 2.58 W/kg

dB

—1-2.04

-4.09

-6.13

-8.18

-10.22

0 dB =2.58 W/kg = 4.11 dBW/kg

Fig.B.1 validation 835MHz 250mW
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835MHz

Date/Time: 3/14/2013

Electronics: DAE4 Sn786

Medium: Head 850MHz

Medium parameters used: f= 835 MHz; 6 = 0.884 S/m; &, = 41.156; p = 1000 kg/m’
Ambient Temperature:22.6°C Liquid Temperature: 22.0°C

Communication System: CW_TMC Frequency: 835 MHz Duty Cycle: 1:1

Probe: EX3DV4 - SN3633 ConvF(8.93, 8.93, 8.93); Calibrated: 1/8/2010

System Validation /Area Scan (61x181x1): Interpolated grid: dx=1.000 mm, dy=1.000
mm

Reference Value = 54.240 V/m; Power Drift =-0.03 dB
Maximum value of SAR (interpolated) = 2.59 W/kg

System Validation /Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 54.240 V/m; Power Drift =-0.03 dB

Peak SAR (extrapolated) = 3.62 W/kg

SAR(1 g) =2.41 W/kg; SAR(10 g) = 1.57 W/kg

Maximum value of SAR (measured) = 2.60 W/kg

dB

—-2.07

-4.14

-6.20

-8.27

-10.34

0dB=2.60 Wkg=4.15 dBW/kg

Fig.B.2 validation 835MHz 250mW
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835MHz

Date/Time: 3/12/2013

Electronics: DAE4 Sn786

Medium: Body 850 MHz

Medium parameters used (interpolated): f = 835 MHz; ¢ = 1.005 S/m; & = 54.165; p = 1000
kg/m’

Ambient Temperature:20.3°C Liquid Temperature: 19.8°C

Communication System: CW_TMC Frequency: 835 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(6.07, 6.07, 6.07); Calibrated: 4/24/2012

System Validation /Area Scan (61x181x1): Interpolated grid: dx=1.000 mm, dy=1.000
mm

Reference Value = 53.566 V/m; Power Drift =-0.02 dB
Maximum value of SAR (interpolated) = 2.67 W/kg

System Validation /Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 53.566 V/m; Power Drift =-0.02 dB

Peak SAR (extrapolated) = 3.58 W/kg

SAR(1 g) = 2.46 W/kg; SAR(10 g) = 1.62 W/kg

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

dB

—-2.07

-4.15

-6.22

-8.30

-10.37

0dB =2.66 Wkg=4.25 dBW/kg

Fig.B.3 validation 835MHz 250mW
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1900MHz

Date/Time: 3/14/2013

Electronics: DAE4 Sn786

Medium: Head 1900Mhz

Medium parameters used: f= 1900 MHz; 6 = 1.45 S/m; &, = 38.344; p = 1000 kg/m’
Ambient Temperature:22.3°C Liquid Temperature: 21.6°C

Communication System: CW_TMC Frequency: 1900 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(5.06, 5.06, 5.06); Calibrated: 4/24/2012

System Validation /Area Scan (61x121x1): Interpolated grid: dx=1.000 mm, dy=1.000
mm

Reference Value = 85.651 V/m; Power Drift =-0.18 dB
Maximum value of SAR (interpolated) = 11.2 W/kg

System Validation /Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 85.651 V/m; Power Drift =-0.18 dB

Peak SAR (extrapolated) = 18.6 W/kg

SAR(1 g) = 9.8 W/kg; SAR(10 g) = 5.04 W/kg

Maximum value of SAR (measured) = 11.1 W/kg

dB

—-3.95

-7.11

-10.66

-14.22

-17.77

0dB =11.1 W/kg = 10.44 dBW/kg

Fig.B.4 validation 1900MHz 250mW
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1900MHz

Date/Time: 3/12/2013

Electronics: DAE4 Sn786

Medium: Body 1900MHz

Medium parameters used: f= 1900 MHz; 6 = 1.501 S/m; ¢, = 50.768; p = 1000 kg/m’
Ambient Temperature:22.3°C Liquid Temperature: 21.6°C

Communication System: CW_TMC Frequency: 1900 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3151 ConvF(4.7, 4.7, 4.7); Calibrated: 4/24/2012

System Validation /Area Scan (61x121x1): Interpolated grid: dx=1.000 mm, dy=1.000
mm

Reference Value = 77.765 V/m; Power Drift=0.17 dB
Maximum value of SAR (interpolated) = 11.8 W/kg

System Validation /Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 77.765 V/m; Power Drift=0.17 dB

Peak SAR (extrapolated) = 18.0 W/kg

SAR(1 g) =10.2 W/kg; SAR(10 g) = 5.32 W/kg

Maximum value of SAR (measured) = 11.6 W/kg

dB

—1-3.41

-6.82

-10.23

-13.64

-17.05

0dB=11.6 Wkg=10.64 dBW/kg

Fig.B.5 validation 1900MHz 250mW
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2450MHz

Date/Time: 3/11/2013

Electronics: DAE4 Sn786

Medium: Head 2450Mhz

Medium parameters used: f=2450 MHz; ¢ = 1.864 S/m; ¢, = 40.086; p = 1000 kg/m’
Ambient Temperature:22.3°C Liquid Temperature: 21.6°C

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

Probe: ES3DV3 - SN3151 ConvF(4.44, 4.44, 4.44); Calibrated: 4/24/2012

System Validation /Area Scan (61x121x1): Interpolated grid: dx=1.000 mm, dy=1.000
mm

Reference Value = 81.731 V/m; Power Drift = 0.20 dB
Maximum value of SAR (interpolated) = 15.1 W/kg

System Validation /Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 81.731 V/m; Power Drift = 0.20 dB

Peak SAR (extrapolated) = 27.4 W/kg

SAR(1 g) = 13 W/kg; SAR(10 g) = 6.04 W/kg

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

dB

—-4.30

-8.60

-12.89

-17.19

-21.49

0dB=14.9 W/kg=11.73 dBW/kg

Fig.B.6 validation 2450MHz 250mW



TM"-" No. 2013EEB00145
= Page 160 of 206

2450MHz

Date/Time: 3/13/2013

Electronics: DAE4 Sn786

Medium: Body 2450Mhz

Medium parameters used: f=2450 MHz; ¢ = 1.906 S/m; &, = 51.936; p = 1000 kg/m’
Ambient Temperature:22.3°C Liquid Temperature: 21.6°C

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

Probe: ES3DV3 - SN3151 ConvF(4.24, 4.24, 4.24); Calibrated: 4/24/2012

System Validation /Area Scan (61x121x1): Interpolated grid: dx=1.000 mm, dy=1.000
mm

Reference Value = 83.910 V/m; Power Drift=0.11 dB
Maximum value of SAR (interpolated) = 15.8 W/kg

System Validation /Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 83.910 V/m; Power Drift=0.11 dB

Peak SAR (extrapolated) = 28.6 W/kg

SAR(1 g) = 13.4 W/kg; SAR(10 g) = 6.2 W/kg

Maximum value of SAR (measured) = 15.3 W/kg

dB

—-4.16

-8.32

-12.47

-16.63

-20.79

0dB =153 W/kg=11.85 dBW/kg

Fig.B.7 validation 2450MHz 250mW
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ANNEX C SAR Measurement Setup

C.1 Measurement Set-up

The Dasy4 or DASY5 system for performing compliance tests is illustrated above graphically. This
system consists of the following items:

Picture C.1 SAR Lab Test Measurement Set-up

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

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

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

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

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

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

A computer running WinXP and the DASY4 or DASY5 software.

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

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



T M N No. 2013EEB00145
/N Page 162 of 206
C.2 Dasy4 or DASY5 E-field Probe System

The SAR measurements were conducted with the dosimetric probe designed in the classical
triangular configuration and optimized for dosimetric evaluation. The probe is constructed using the
thick film technique; with printed resistive lines on ceramic substrates. The probe is equipped with
an optical multifiber line ending at the front of the probe tip. It is connected to the EOC box on the
robot arm and provides an automatic detection of the phantom surface. Half of the fibers are
connected to a pulsed infrared transmitter, the other half to a synchronized receiver. As the probe
approaches the surface, the reflection from the surface produces a coupling from the transmitting to
the receiving fibers. This reflection increases first during the approach, reaches maximum and then
decreases. If the probe is flatly touching the surface, the coupling is zero. The distance of the
coupling maximum to the surface is independent of the surface reflectivity and largely independent
of the surface to probe angle. The DASY4 or DASY5 software reads the reflection durning a
software approach and looks for the maximum using 2™ ord curve fitting. The approach is
sbottomped at reaching the maximum.

Probe Specifications:

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

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

Picture C.3 E-field Probe
C.3 E-field Probe Calibration

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

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

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

E[ o

o,

SAR =

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

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

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

The mechanical probe mounting device includes two different sensor systems for frontal and
sideways probe contacts. They are used for mechanical surface detection and probe collision
detection.

The input impedance of the DAE is 200 MOhm; the inputs are symmetrical and floating. Common
mode rejection is above 80 dB.

PictureC.4: DAE
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C.4.2 Robot

The SPEAG DASY system uses the high precision robots (DASY5: TX90XL) type from Staubli SA
(France). For the 6-axis controller system, the robot controller version from Staubli is used. The
Staubli robot series have many features that are important for our application:

» High precision (repeatability 0.02mm)

High reliability (industrial design)

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

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

YV V V V

PictureC.5: DASY5 Robot
C.4.3 Measurement Server

The Measurement server is based on a PC/104 CPU broad with CPU (dasy4: 166 MHz, Intel
Pentium; DASY5: 400 MHz, Intel Celeron), chipdisk (DASY4: 32 MB; DASY5: 128MB), RAM
(DASY4: 64 MB, DASY5: 128MB). The necessary circuits for communication with the DAE
electronic box, as well as the 16 bit AD converter system for optical detection and digital 1/0
interface are contained on the DASY |/O broad, which is directly connected to the PC/104 bus of the
CPU broad.

The measurement server performs all real-time data evaluation of field measurements and surface
detection, controls robot movements and handles safety operation. The PC operating system
cannot interfere with these time critical processes. All connections are supervised by a watchdog,
and disconnection of any of the cables to the measurement server will automatically disarm the
robot and disable all program-controlled robot movements. Furthermore, the measurement server is
equipped with an expansion port which is reserved for future applications. Please note that this
expansion port does not have a standardized pinout, and therefore only devices provided by
SPEAG can be connected. Devices from any other supplier could seriously damage the
measurement server.
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Picture C.6 Server for DASY 4 Picture C.7 Server for DASY 5

C.4.4 Device Holder for Phantom

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

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

The DASY device holder is constructed of low-loss

POM material having the following dielectric

parameters: relative permittivity £=3 and loss tangent ¢ =0.02. The amount of dielectric material
has been reduced in the closest vicinity of the device, since measurements have suggested that the
influence of the clamp on the test results could thus be lowered.

<Lapbottom Extension Kit>

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

Picture C.8-1: Device Holder Picture C.8-2: Lapbottom Extension
Kit

C.4.5 Phantom

The SAM Twin Phantom V4.0 is constructed of a fiberglass shell integrated in a table. The shape of
the shell is based on data from an anatomical study designed to
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Represent the 90" percentile of the population. The phantom enables the dissymmetric evaluation
of SAR for both left and right handed handset usage, as well as body-worn usage using the flat
phantom region. Reference markings on the Phantom allow the complete setup of all predefined
phantom positions and measurement grids by manually teaching three points in the robot. The shell
phantom has a 2mm shell thickness (except the ear region where shell thickness increases to 6
mm).

Shell Thickness: 2+ 0.2 mm

Filling Volume:  Approx. 25 liters

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

Available: Special

Picture C.9: SAM Twin Phantom
The ELI4 phantom is constructed of a fiberglass shell integrated in a wooden table. The shape of
the shell is based on data from an anatomical study designed to determine the maximum exposure
in at least 90% of all users. The ELI4 phantom is intended for compliance testing of handheld and
body-mounted wireless devices in the frequency range of 30MHz to 6GHz. ELI4 is fully compatible
with the latest standard IEC 62209-2 and all known tissue simulating liquids. A cover prevents the
evaporation of the liquid. Reference markings on the Phantom allow the complete setup of all
predefined phantom positions and measurement grids by manually teaching three points in the
robot.
Shell Thickness  2+0. 1 mm
Filling Volume  Approx. 20 liters
Dimensions 810 x 1000 x 500 mm (H x L x W)
Available Special

Picture C.10: SAM Twin Phantom
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ANNEX D Position of the wireless device in relation to the phantom

D.1 General Considerations

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

Vertical Vertical
Center Line Center Line
w2, ] w2 | w2
" Hon_zontal el
: Line . :
/Hori/zontal /
4 Line A Acoustic
A Output
Acoustic B Bottomof ~ ymwm
Output Handset B
Bottom of
Handset
wb,rz 1-1?,5/2
wy/2
W, Width of the handset at the level of the acoustic
w, Width of the bottom of the handset
A Midpoint of the width w, of the handset at the level of the acoustic output
B Midpoint of the width w, of the bottom of the handset

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

RE

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

D.2 Body-worn device

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

-

o
-z
-

Picture D.4 Test positions for body-worn devices

D.3 Deskbottom device

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

The DUT shall be positioned at the distance and in the orientation to the phantom that corresponds
to the intended use as specified by the manufacturer in the user instructions. For devices that
employ an external antenna with variable positions, tests shall be performed for all antenna
positions specified. Picture 8.5 show positions for deskbottom device SAR tests. If the intended use
is not specified, the device shall be tested directly against the flat phantom.
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Picture D.5 Test positions for deskbottom devices

D.4 DUT Setup Photos

Picture D.6
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TVIC

ANNEX E Equivalent Media Recipes

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

Table E.1: Composition of the Tissue Equivalent Matter

Frequency (MHz) ‘ 835 Head ‘ 835 Body | 1900 Head | 1900 Body | 2450 Head | 2450 Body
Ingredients (% by weight)
Water 41.45 52.5 55.242 69.91 58.79 72.60
Sugar 56.0 45.0 \ \ \ \
Salt 1.45 14 0.306 0.13 0.06 0.18
Preventol 0.1 0.1 \ \ \ \
Cellulose 1.0 1.0 \ \ \ \
Glycol Monobutyl \ \ 44.452 29.96 41.15 27.22
Dielectri
lelectric £=415 | €=552 | €=40.0 | =533 £=30.2 £=52.7
Parameters
0=0.90 0=0.97 0=1.40 0=1.52 0=1.80 0=1.95
Target Value
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ANNEX F System Validation

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

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

No. 2013EEB00145
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Table F.1: System Validation

System No. | Probe SN. Liquid name | Validation date | Frequency point | Status (OK or Not)
3151 Head 850MHz May. 21, 2012 850 MHz OK
3151 Head 850MHz May. 21, 2012 900 MHz OK
3151 Head 1800MHz | May. 22, 2012 1800 MHz OK
3151 Head 1900MHz | May. 22, 2012 1900 MHz OK
3151 Head 2000MHz | May. 23, 2012 2000 MHz OK
3151 Head 2100MHz | May. 23, 2012 2100 MHz OK
3151 Head 2450MHz | May. 23, 2012 2450 MHz OK
3151 Head 2550MHz | May. 24, 2012 2550 MHz OK
3151 Head 2600MHz | May. 24, 2012 2600 MHz OK
3151 Body 850MHz May. 24, 2012 850 MHz OK
3151 Body 850MHz May. 24, 2012 900 MHz OK
3151 Body 1800MHz | May. 25, 2012 1800 MHz OK
3151 Body 1900MHz | May. 25, 2012 1900 MHz OK
3151 Body 2000MHz | May. 25, 2012 2000 MHz OK
3151 Body 2100MHz | May. 26, 2012 2100 MHz OK
3151 Body 2450MHz | May. 26, 2012 2450 MHz OK
3151 Body 2550MHz | May. 26, 2012 2550 MHz OK
3151 Body 2600MHz May. 26, 2012 2600 MHz OK
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ANNEX G Probe Calibration Certificate

Calibration Laboratory of
Schmid & Pariner

En AG
gineering

43, B004 Turich, Switearland

Accraditgd By tha Swiss Accreditation Sendos (SAS)
The Swiss Accraditation Service is one of the signatories to the EA
Multilataral Agreemant for the recogaition of calibration cenificstis

This calibration cenificaln documents the acestiity 1o national standards, which reakzo the physical units of measuremienis (S1),
Thets Ervisissasaniintits snd e unceriaintios with confidance probabiliey are geeen on thi lleing pages and s part of the certiicaln,

A caibrasions e been conducted i the cosed laboratory faclity: srvironment tempsrtuns (22 £ 31°C and humiity < 0%, |

Primany Standands 5] | Cal Dals (Coificate Mo ) Schedubed Calibration |
P rwsbis’ E44 108 GBS 28-Mar-12 (No. 217401508) Ape-13
| Power sonsor E441204 MTY4140B08T 20-Mar-12 (Ho, 217-91508) Apr-13

Rulorerce 3 ¢B Atlonustor BH: B5054 [3c) 27-Mar-12 (o, 11T-01551) Apr-13

Radprencs 30 68 Atlenualor SM: E5086 [206) ET-Mar-12 (o, 217-01528) Apr-13

Ridorinc 30 dB Alonuator SM: S5120 [306) ET-Mar12 (Po. 21T-H153F) Apr-13

Rederence Probe ESI0VZ SM: 3013 9-Due-11 ES3-3013 Deci1) Dec-12
| DAE4 SM: 5560 A0eJan12 {Ho. DAE4-BED_Jani2) Jaer-13

Secondary Standards 12} CPriech Duab (3 Pocasha) Sehwdulid Check

RF gonarator HP BR4BC IS0 700 d=ayg-39 (in houss check Apr11) in house chck: Ape-13
Hetwork Anabrrer HP BTS3E LIS 3T SRS A8-0ct-01 (i houssa chaek: Oet-11) In housa chck: Ocl-12

Function l

Calibrated by:

Easund: Apil 24, 2012

Thiss calibration Cevtiicate shul ol i reproduce sxcopt in full without wrthisn Sppiowal of B Baborsiony.

Cartificate Mo ES3-3151_Apri2 Page 10f 11
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Calibration Laboratory of

= Schrwaizorischs Falibeigrdicnss
Schmid & Partner Sarvice suisse dEtabonnags
Engineering AG Servizho svizeero di tarshara

Zoughausstrasse 43, 2004 Zurich, Switterland Swiss Calibration Service

Aocrdited by Te Swiss Accroditlion Servica (SAS) Accraditation Ho.: SCS 108
Tha Swiss Accredistion Servics 15 one of the signatories io the EA

Muttilatoral Ag t foe Eha Fecognition of calibration cenificatos

Glossary:

TSL tissue simulating liquid

INORMx, ¥z sensitivity in free spacs

ConvF sensilivity in TSL / NMORMx.y.z

DCP dicde compression point

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

A8 C midulation dependent linearization parametans

Polarization ¢ i rotation around probe axis

Polarization % 4 rotation around an axis that is in the plane normal 1o probe axis (at measurement center),

i, 8 = 0is normal to probée axis

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, “IEEE Recommended Practice for Dedermining the Peak Spalial-Averaged Spacific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques™, December 2003

b) IEC 622081, *Frocedure fo measure the Specific Absorption Fate (SAR) for hand-hekd devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

*  NORMx,y.2: Assessed for E-field polarization 8 = 0 (f < 800 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
MNORM.y.z are only intermediate values, e, the uncemainties of NORM=,y,z does not affect the E*finid
uncertainty inside TSL (see balow ComF).

= NORM{fx.y.z = NORMzy.z * frequency_response (see Frequency Response Chan). This linearization ts
implemented in DASY4 software versions laber than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of Com.

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

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

¢ Axyz Bxy.z Cryz VRxpr A, B C are numerical linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the
maximun calibration range expressed in RMS voltage across the dicde.

+  ConvF and Boundary Effect Faramelers; Assessed in fiat phantom using E-field (or Temperature Transfer
Standard for f = 800 MHz) and inside waveguide using analylical fisld distributions based on power
measunements for { > 800 MHz. The same selups are used for assessment of the parametars appled for
boundary compensation (alpha, depth) of which typical uncerainty values ane given. These paramelers ang
used in DASY4 software 1o improve probe accuracy close to the boundary. The sensitivity in TSL
to WORM:x,p,Z * Conv whereby the uncertainty comesponds o that given for ConvF. A frequency dependant
ComvF is used in DASY version 4.4 and higher which allows exlanding the valdity from £ 50 MHz to £ 100
MHZz.

= Sphencal isolropy (3D deviation from isclrapy): in a field of low gradients realized using a flat phantom
exposed by a patch anlenna.

*  Sensor Offsal: The sensor offset cormesponds to the offsal of vilual measurement center from the probe Hp
{on probe axis). Mo lolerance required.

Cenificate Mo: ES3-3151_Apri2 Pago 2 of 11
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ES30V3 - SH:3151 Apil 24, 2012

Probe ES3DV3

SN:3151

Manufactured:  June 12, 2007
Calibrated: April 24, 2012

Calibrated for DASY/EASY Systems
(Mote: nen-compatible with DASY2 system!)

Cerificate Mo: ES3-3151_Apr2 Page 3 of 11
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ES30V3- SM:3151 Aprl 24, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3151

Basic Calibration Parameters

Jics Sansor X Sensor Y Sansor Z Uit (k=)
Marm {uWiWm)*)" 1.16 1.29 1.18 £10.1%
DCP (mV]" ; 100.6 1006 102.8

Modulation Calibration Parameters
uip Communication System Name PAR A B [ VR Une"

dB dB dB my (k=2)

[1] [=1 0.00 x 0,00 0,00 1.00 149.8 4.1 %
¥ | 000 0.00 100 | 1128
Z 0.00 0.00 1.00 110.3

The reported uncertainty of measurement is stated as the standard uncertainty of measurement

multiplied by the coverage factor k=2, which for a normal distribution corresponds o a coverage
probability of approximately 95%.

:mwﬂ?quxzmmmm?-mmwmraimpmswm

I  uncortainty rol mguined
Wum using the mae:, gipaaticn froen Enoar response spplying rectangulsr distribution and s expressed for tha sausie of the
wallig.

Cerificale Mo: ES3-3151_Apri2 Paga 4 of 11



TM"-" No. 2013EEB00145
- Page 176 of 206

ES30VE- SM:3151 Aprl 24, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3151

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz) nfn:m 1 m{ﬂf@w ComvF X | ComwF Y | ConvFZ m_&_?im ;“-%
B50 41.5 0.9z 6.27 6.27 B.27 028 | 214 | +120%
800 41.5 0.97 6.17 B.A7 BAT 021 | 252 | s120% |
1810 0.0 140 B.11 511 5.11 059 | 139 | $120%
1800 40.0 1.40 5.06 5.06 5.06 056 | 138 | +120%
2000 0.0 1.40 5.0 5.01 5.01 078 | 122 | +120%
2100 39.8 1.49 5.08 5.06 5.06 055 | 140 | :120%
2450 582 1.80 4.44 444 444 074 | 124 | +120%
2550 3.1 181 4.20 420 420 080 | 119 | 2120%
2600 39.0 1.86 4.37 427 4,37 080 | 148 | +120%

@l the ConwF UETICY .
" AL aquoncies buskcrar 3 3z, B wnliclity of thisan parameters (& and =) con b relased 10 © 109% i lkged compansation formula s apgsed i
maasued SAR viluss. Al irequencies above 3 GHE. B validity of tissue paramebers [z and o) i resiriced ko + 5%. The uncentainty is the RSS of
thé ConvF uncerainty for indicaled langed tissue parameters.

* Froquancy validity of + 100 MHz onky applies for DISY w4 nnd highor (54 Pige 2), alse it is resiricted 1o & 50 Mz The uncerainty i the ASS
uncortsinty i calibenlion frecuency snd the uncertainty for th indicatid | band

—

Cerlificate No: ES3-3151_Apri2 Page Saof 11
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ES30VI- 5M:=3151 Agril 24, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3151

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Dapih Unct.
f{MHz)® | Pormittivity" {&fm) " ConwF X | ComvFY | ComvFZ | Alpha | (mm) k=2)

850 55.2 0.99 5.07 £.07 8.07 0.34 .73 | +12.0%
800 55.0 1.05 6.14 6.14 B.14 0.62 128 | #120%
1810 53.3 1.52 491 491 4.91 030 | 275 | £120%
1800 53.3 1,52 4.70 4.70 4.70 033 | 226 | £#120%
2000 53.3 1.52 4.73 4.73 4.73 032 | 24 +12.0 %
2100 53.2 1.62 4.88 4.88 4.88 035 | 202 | £120%
2450 52.7 1.95 4.24 424 4.24 0.80 067 120 %
2550 52.6 208 4.14 4.14 4.14 .80 050 | £120%
2800 52.5 216 4.05 4.05 4.05 080 | 058 | £120%

‘mmﬂttmﬂhwmmwu4mm:mmm wi50 it is restriciod 1o & S0 MHEz. The uncerainty is te RSS
ﬂthumﬁm thiy uncertsinty for the indicaled fregusncy band.
"*ﬂmhﬁwﬁﬁhwﬂwurmmunmmumu=1wrmmm-mb
miasiieg SAR vk, Al freguencias abowe 3 GHz, the validity of tssue parametens (x and o) ks mstriched 1o £ 5%, Tha uncertairty is the RSS of
tha ComwF uncanainty for indicated tangel ISsul parMmabers.

Certificale Noc ES3-3151_Apri2 Page G of 11
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ES3DV3- SM:3151 April 24, 2012

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

TN A

e e e L A

0.9

Frequency response (nofmalized)

Uncertainty of Frequency Response of E-fleld: £ 6.3% (k=2)

Certificate Moc ES3-3151_Apr12 Page T of 11
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ES30V3= SN 3151 April 24, 2012

Receiving Pattern (¢4), 9 = 0°

=600 MHz, TEM f=1800 MHz, R22

-
:n:-ll
-

(S0

Tok Tok

T
|
z

|B-:- .u':r:ul Ja:- .!. 5;1 100 j 1iﬂ .
o T T -

Uncertainty of Axial Isotropy Assessment: £0.5% (k=2)

Certificate Mo: ES3.3151_Apri2 Page & of 11
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ES30VI- SM:3151 April 24, 2012

Dynamic Range f(SARad)
(TEM cell , f = 900 MHz)

2

Input Sigral [Uv]

% a l._\_;;:l na funbich -:- .. ..c......;.,..;.. i - 4 ._.‘
St R .l .
w I | il i
1 + §oodichabof b d
T ,t
2 d . i
102 10 10 10 102
SAR [mWiem3]
Le] i
rot compensated oM BB ELE

Uncertainty of Linearity Assessment: £ 0.6% (k=2)

Certificate No: ES3-3151_Apri2 Page 9ol 11
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ES30WV3= SM:3151 Agpel 24, 2012
Conversion Factor Assessment
f = 900 MHz WGLS RS (H_conv&) 1= 1900 MMz WGLS R22 (H_come)
A
T mTN
g ”,.: N g “i .l--'-|I
Iml"-;I . o ] = - ; n.'-r':: o;h”im Lm ; " :ul i o] £ ‘;I‘ .q
) F i
= 2, i ot
Deviation from Isotropy in Liquid
Error (4, 9), f = 900 MHz _
il
08 [
na
0.4 |
£o2 |
E 0.0 !
0.2 |
04 {
=08 |
0.8
-1.0
o

-0 -08 -08 04 02 00 02 04 08 08 10
Uncaertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)

Cartificale Mo: E53-3151_apni2 Page 10 of 11
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ES3DVI- SN:3151 Apil 24, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3151

Other Probe Parametars

Sensor Armangement Triangular
Connector Angle ') 856
Mechanical Surface Detection Mode enabled
Oplical Surface Delection Mode disabled
Probe Overall Length 337 mm
Probe Body Diamedar 10 mm
Tip Length 10 mm
Tip Diameter 4 mm
Probe Tip o Sensor X Calibration Point Zmm |
Probe Tip to Sensor Y Calibration Paint 2 mm
Frobe Tip to Sensor Z Calibration Point Zmm
Recommended Measurament Distance from Sudace amm |

Cartificate No: ES3-3151_Apri2 Page 11l 11
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TIVIZ

ANNEX H Dipole Calibration Certificate
835 MHz Dipole Calibration Certificate

Calibration Laboratory of s i, § Sehweiseriscnar Kaitd

Schmid & Pariner ’ﬁﬁ‘“—ﬂ” G Sorvice suitss d'étalonnage
Enginsering AG 2 . Servizie svizzens ol taratura

zuﬂmﬂmum Switzariend @ 5 wiss Costration Bervies

Acrmcited by tha Swiss Aceredistion Sendcs [SA5)
Tha Swiaa Accrediaton Sarvice is one of the signatordea to the EA&
Multtilatoral Agresment tor the recognitioa of calibration certificabes

cient  TMEC-SZ (Auden)

Aecraditation Mo SCS 108

Certicats e DBASV2-4d057_Octi2

CALIBRATION CERTIFICATE : : |
oot DB3SV2 - SM: 4057 bocouda it - 4F |

(THC-CC-12 -03 670 2
Calbuation pacadurs]a) O CAL-05.VE

Calibration procedurs far dipole validation kits above 700 MHz

Calpraion dats: October 24, 2012

This ealibraton canihosts cocumants he teceabilny 1o narons! sandarss, which i2eles 1ha physical ks of messuremanta (51).
Tt msasaremeats ard the uneelainliss wih confdence peobalsity ate ghien on the follewing pages and are part of tha carificate.

Al celbretions have boen condusted in the cosed Inborabory (ecify; envronmont fomporhes (22 & SPC end humicay = T

Calbeation Equiprnanl used [METE crifical for calbresion)

Frimary Sterulesds D # Cel [raba (Cendicale Ba Bcheduleel Cafbadon

Poser maler EPLA-G42A GEITABOTT 06-Oet-11 (e, HT-HET) Qed-13

Powar sensor HP B4814 LISET2eaTEY 054Dci-11 (Ho, 21 7-01451) Qg2

Fefeeznca 20 dR Sftsremlor SN BOSA [20%) ET-MaR12 (No 21705300 Ape-13

Typa-N mismatch oomblsstion S 50472 ) 03T Zy-hlar-12 (N 2170533 Ap-1d

Fefespnes Probe ES30VE £3): Zaps A0.Doc-11 (N ES3-3205_Daclt) D12

DA T -1 (N, DASE-501_ it ) Jun-13

Secondery Standaids 10 # Chack Date fin boana) Scheduled Chork

Prowsr sonsce ME B4814 WYL 1082317 18000802 {in houss shedk 0et-11) In house checke Dcl-13

RF gemarmine RAS SMT-08 100005 - R-58 (i house check Oe-11) In hausa checke Del-13

Natwork Anatyzer HP BTS3E US3TIB058S 54208 18-Ocs01 {In houss chec Oct-12) In housa cheaic Dal-13
Manms Function Signatunz

Calibrated by I EHhenin Lshoeinny Techmicien O Q"

Techrical Managor

Thia celbration cectficats shall men be seproduced excepl in Ul withoun weiten appeeval of ihe bormlony.

AL AR

Bsaund: Ooiober 24, 2012

Cenifcate Ma: DEE5V2-4d057_Dcoti2
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Calibration Laboratory of S, g  Sehweizerischer Kalibrierdienst
Schmid & Partner ‘"“‘\“-«-‘_-_J—""_Fr"":- ¢ Servien sulzsz détaioanage
Engineering AG M Servizlo svizzere di taratura
Zeughausstrasse 43, B4 Zurich, Switrerland "*’{E\‘_“& S Swiss Calibration Service
'ﬂ-"lrlplplll.“
Aceredited by the Swiss Accradiation Sarvice (S45) Accreditation Ne: SCS 108

The Swizs Acorediiation Service ls one of the algnatories o the EA
Multliateral Agreement for the recognition of calibration certificates

Glossary:

TSL tizsue simulating liquid

ConvF sensitivity in TSL/ NORM xy.z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, December 2003

b) IEC 62209-1, "Procedure to measure the Specific Absorption Raie (SAR) for hand-held
devices used in close proximily to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

¢) Federal Communications Commission Office of Engineering & Technology (FCC QET),
“Evaluating Compliance with FCC Guidelines for Human Exposure o Radinfrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

s Measurement Condifions: Further details are available from the Validation Report at the end
of the cerdtificate. 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
paralle! to the body axis.

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

s Elgctrical Defay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

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

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

s 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
muliiplied by the coverage factor k=2, which for a normal distribution comresponds to a coverage
probability of approximately 95%.

Cartificata Mo: DBISV2-48057_Oct12 Pago 2 ol 8
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Measurement Conditions
DASY sysiem configuration, as far as not given on page 1.
DASY Version DASYS V5283
Exlrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 835 MHz = 1 MHz
Head TSL parameters
Tha fellowing parsmetars and calculstions were applied.
Temparature Permittivity Conductivity
Nominal Head TSL parameters 20°C 41.5 0.20 mho/m
Measured Head TSL parameters (220+02)°C 418x6% 0.92 mhofm =& %
Head TSL temperature change during test <0.5°C = i)
SAR result with Head TSL
SAR averaged over 1 em® (1 g} of Head TSL Condition
SAR measured 250 mW input power 2.44 Wikg
SAR for nominal Head TSL paramataers normalized o 1W 2,62 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® {10 g) of Head TSL condition
SAR measured 250 mW linput power 1.60 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 6.32 Wikg = 16.5 %% (k=2)
Body TSL parameters
Tha following paremetars and calculntions wene applied,
Temperature Parmittivity Conductivity
Mominal Body TSL parameters 220°C 55.2 0.97 mhofm
Measured Body TSL paramelers {22.0=0.21"C E38z6% 0.89 mho/m = 5 %
Body TSL temperature change during test =05°C - S
SAR result with Body TSL
SAR averaged over 1 cm” (1 g) of Body TSL Condition
SAR mezsured 250 mW ingut pawer 2.43 Wiky
SAR for nominal Body TSL paramstens noimalized to 1W 9.52 Wikg £ 17.0 % (k=2)
SAR aversged over 10 cm” (10 g) of Body TSL condeion
SAR measured 250 mvY input power 1.59 Wikg
SAH for nominal Body TSL paramaters nomalizgd o 1W 6.26 Wikg £ 16.5 % (k=2)

N

e

Cartifieate MNo: DEISV2-24087 Oet12 Page 3 of 8
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Appendix

Antenna Parameters with Head TSL
Impedancs, ransformed to feed point E210-275H
Ratusin Loss -20.5d8

Antenna Parameters with Body TSL

Impadanca. transformed to fead point 4810 -44§0
Retum Loss - 26.2 dB

General Antenna Parameters and Design

| Electrical Delay (one direction) 1.39 ns |

Altar long term use wilh 100W radiated power, only a slight warming of the dipale near tho loedpaint can bs measured,

Tha dipale is made of slandard samirigid coaxial cable, The center conductor of the feeding line is dirscily connected o the
secand arm of the dipole. The anlenna is thersfors short-clrculied for DC-signals. On some of the dipoles, small end caps
ars added to the dipole ams in order 1o improve matching when loadad according to the posifion as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is st
according to the Standard.

No excassive force must ba applied 10 the dipole arms, because they might bend or. the soldered connections near tha
leadpolnt may ba damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on Wovember 27, 2006

Cartiicats No: DBISV2-4d057_Oat| 2 Fage 4 of 8
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DASYS Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: DE35V2; Serial: DEISV2 - SN: 4d057

Communication System: CW: Frequency: 835 MHz

Medinm parameters used: f = 835 MHz; o =0.92 mho/m; &, =41.8; p = 1000 kefm®

Phantom section: Flat Section
Measurement Standard: DASY S (IEEENEC/ANSI C63.19-2007)

DASYS52 Conliguration:

Probe: ES3DV3 - 8N3205; ConvI(6.07, 6.07, 6.07); Calibrated: 30.12.2011;

Sensor-Surface: Smm (Mechanical Surface Detection)
Electromics: DAE4 Sn601; Calibrated: 27.06.2012

Phantom: Flat Phantom 4.91; Type: QDOOOPADAA; Serial: 1001
DASYS2 52.8.3(988); SEMCAD X 14.6.7(6848)

No. 2013EEB00145
Page 187 of 206

Date: 24.10.2012

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: de=5mm, dy=5mm, de=5mm
Reference Value = 55.185 V/m; Power Drifl = 0,03 dB
Peak SAR (extrapolated) = 3.61 W/ka

SAR(] g) = 2.44 Wikg; SAR(10 o) = 1.6 W/ko
Maximum value of SAR (measurcd) = 2.82 W/ikg

Az.08 v
0dB =282 Wikg = 450 dBW/kg

Cortilficate No: DEISV2-4d057_Cct12 Page 5 of &
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Impedance Measurement Plot for Head TSL
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¢ Océ 26012 12030058
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Hid :_ ' |
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o e——

STOF 1 10A.PRA 208 MHz
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DASYS Validation Report for Body TSL

Date: 24.10.2012
Test Laboralony: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DB3SV2; Serial: DE3SVE - SN: 4d057

Communication System: CW; Frequency: 835 MHz

Medium paramelers used: £ = 835 MHz; 6 = 0.99 mho/m; £ = 53.8; p = 1004 lsgm"]:u3r
Phanlom section: Flat Scction

Measurement Standard: DASY S (IEEEMECFANST CA3.19-2007)

DASYS2 Configuration:
» Probe: ES3DV3 - SN3205: ConvF(6.02, 6.02, 6.02): Calibrated: 30.12.2011;
» Scnsor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.06.2012
»  Phantom: Flat Phamtom 4.9L; Type: QDOOOPADAA; Serial: 1001
= DASY32 51.8.3(988), SEMCAD X 14.6.7(6848)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Xoom Scan (7x7x7)/Cube 0:
Measurement grid: de=Smm, dy=5mm, ds=5mm

Reference Valuc = 55.185 Vim; Power Drift = 0,03 dB

Peak SAR (extrapolated) = 3.53 Wikg

SAR(1 g) =243 Wikg; SAR(10 g) = 1.59 Wikg

Maximum value of SAR (measured) = 2.82 W/kg

| .

=720

0dB = 2.82 Wik = 4.50 dBW/kg

=12.00

Cerificale No; DEISV2-44057_Oct12 Pape TolB
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Impedance Measurement Plot for Body TSL

M Dot I@12 P18 43
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1900 MHz Dipole Calibration Certificate

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zaughausstresse 43, 8004 Zurich, Switzertand

Accreditad by 1hi Swiss Accraditmtion Sanios (SA%)

=3 Schwalzerischer Kalibriendienst

c Eervice sulsse d'ételonnage
Egrvizio svizzero dl tarsbura

S swiss Calibration Service

Acoreditation Ho.: SCS 108

The Swies Accreditation Sarvice s one of the slgnataries in the EA
Multilataral Agreement for the recognition of calibration certificalss

cllant : :w@,m:ﬂi@ﬁﬁdpﬂﬂ_ﬂﬂﬂ i
CALIBHAT[DH CEHTIFICATE 47 |
Objece D1900V2-'SN: 50088 11 | iu, .JL 1 -
Lmu L
Cafbration procedure(z) QACALDsNE - D 2, I: E 1 fa ﬂ 3 ?-FF ﬂ 1
_:Ca!ibratlm p-m-c:edul:e fa_ ﬂi;;damnmm kdsahnva?ﬂﬁ!u‘ll-lz ;
Calibralion date: Dctober 17, 2042 . LT

This calibration certficate decuminls the irsceablity i ralianal slandants, which reilize the physical units of measuramants (S1).
The maasuroments end tha uncertalnlics with confidence probabillly &re ghen on he lolowing pages and arm part of the cedtticata,

All cafbrations have been conducted in the clossd lzbaratony facility: envirenment bemperatise (22  3)°C and humidity < 70%.

Callbration Equipmiend wsed (MATE critical for calibation)

Primary Standards L=} Cal Data {Centficats No.) Seheduled Casbiration

Powar migler ERM-34248 GBATABIT0 08-Ciat-11 (Mo, 217-01451) Oct-12

Porear sengar HP B481A UE372927ES 05-0ocl-11 (Mo, 217-01451) Oct-12

Aelarenca 20 dB Attsnuater SN; G05E (20%) 27-Mar-12 (Mo 217-01530) Apr-13

Type-M migraich combination SN 50472706327  27-Mar-12 (No. 217-01533) Apr-13

Aeference Probe ES30VE Sh: 3205 20-Diec-11 (Mo, E53-3205_Decl1) Dac-12

DAES SN B0 F7-Jun-12 (No. DAEL-BI_Jurl2) Jun-13

Sacandary Standards D Chack Data (in hasa) Schaduted Chistk

Fawer sanscs HP B2A1A MY410B2I T 160802 {in house check Ocl-11) In house chick: 013

AF genaretor AAS SMT-06 100008 Od-Aug-86 (in howss eheck Oal-11) In house check: Oo-13

Natwork Analyzer HP 8T53E UIS3T380585 54706 16-Oct-0 (in howse check Ogt=12) In housa chack: Oci-13
Mame Function ngrﬂrura

Calibralad by bram EbNeong 0T e mmmmum O

Approved Dy:

K Pokode: |

This calibration codticale shall net be reproduced except In full without wrilten appoovel of the tabomatory.

Issued: Ociober 17, 20012

Cariificate Mo: D18MV2-54088_0ct12 Page 1ol B !:Elt
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Calibration Laboratory of Schwelzerischer Kalibrissdienst

Schmid & Pariner Service sulsse d'éalonnage
Engineering AG Servizio svizzers di taratura

Zeughausstrassa 43, 5004 Zurich, Switzerland Swiss Calibration Service

Accrogited by the Swiss Acereditation Sarvice (SAS) Accreditstion Mo.: SCS 108

The Swiss Accreditstion Service s and of the signatories 1o the EA
Multilataral Agresmant tor 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 1528-2003, “IEEE Recommended Praciice for Determining the Peak Spatial-
Averaged Specific Absorption Rate {5AR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

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

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FGCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01 -01) to Bulletin 65

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 tha certificate are valid at the frequency indicated.

* Antenna Paramelers 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 bady axis.

* Feed Point Impedance and Retumn 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.
Mo uncertainty required.

* SAA measured: SAR measured at the stated antenna in put power,

* SAA 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 comesponds to a coverage
probability of approximately 95%.

Certificate No: D1900V2-S4088_Oct12 Page 2 ol 8
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TIVIZ

Measurement Conditions

DASY eystem confiquration, as far as not givan on pags 1.

DASY Version DASYS V5283

Extrapolation Advanced Extrapolation

Phantom Modutar Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Sean Resolution dx, dy, dz =5 mm

Frequency 1800 MHz £ 1 MHz
Head TSL parameters

Th following paramaters and ealculations wars applied,
Temperature Permittivity Conductivity

Nominal Head TSL parameters 20°C 40,0 1.40 mho/m

Measured Head TSL parameters (2.0 £02)°C 40.0+6% 1.37 mho'm £ 6 %%

Head TSL temperature change during test <05°'C s e
SAR result with Head TSL

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

SAA measuned 250 m\W input power 9.86 Wikg

SAR for nominal Head TSL parameters

nomalized to 1W

40.0 Wikg = 17.0 % (k=2)

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

SAR measuned 250 mW input powar 5.19 Wikg

SAR for nominal Head TSL parameters nomalized to 1W 20.9 Wikg = 16.5 % (k=2)
Body TSL parameters

Tha fellawing pammatars and caloulations wers applied,
Temperature Parmittivity Conductivity

Mominal Body TSL parameters 220°C 533 1.52 mhafm

Measured Body TSL parameters {220 =0.2)°C 52225% 1.54 mhoim = 6 %

Body TSL temparature change during test =05°C e —
SAR result with Body TSL

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

SAR measurred 250 mW input power 10.2 Wikg

SAR for nominal Body TSL parameters nomalized o 1W 40.3 Wikg = 17.0 % (k=2)

SAR sveraged over 10 em” (10 g) of Bady TSL condition

SAR measured 250 mW input power 5.40 Wikg

SAR for nominzl Body TSL parameters normalized to 1W 21.4 Wikg £ 16.5 % (k=2)

Canificate No: D1200V2-54088_0Ocl12
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Appendix
Antenna Parameters with Head TSL
Impadance, frensformed 16 feed point 5200 +5%90
Relum Loss -24.3d8
Antenna Parameters with Body TSL
| Impedance, ransformed to feed provieat 489 0+ 620
I_Hn!um Logs -24.0 dB

General Antenna Parameters and Design

| Etectrical Delay (one diraction) | 1.185 ns

Afier long term use with 100W radialed power, anly a slight warming of tha dipols naar the feedpaint ean be mensured.

The dipale s made of standard séminigid coaxial cable, Tha center conductor of the feading fine is directly connectad to the
sacond arm of the dipole, The antenna is thereiore shont-circutted for DC-signals. On soms of the dipales, small end caps
are added 1o the dipole ams in order to improve matching when loaded accorting to the pesion as explained in the
"Measurement Condilions® paragraph. The SAR data are not affectsd by this change. The ovarall dipole langth is still
acconding io the Standard,

No txceasive force must be appliad 1o the dipole ams, bacauso they might band or the soldered conmactions near the
Isadpaint may be demaged.

Additional EUT Data

Manufactured by SPEAG
Manufasiured on Jung 28, 2008

Certificatn No: D1800V2-54088_0Oct12 Fage 4 ol 8
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DASYS Validation Report for Head TSL

Diate: 17.10.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900Y2; Serlal: D1900V2 - SN: 5d088

Communication System: CW; Frequency: 1900 MHz
Medium parameters used: { = 1900 MHz; o = 1.37 mho/m; &= 40; p= 1000 kg!m3
Phantom scction: Flat Scction

Measurcment Standard: DASYS (IEEEMEC/ANSI C63.19-2007)
DASYS2 Configuration;
» Probe: ES3DV3 - SN3205; Convl(5.01, 5.01, 5.01); Calibrated: 30.12.2011;
»  Sepsor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 5n601; Calibrated: 27.06.2002
+ Phantom: Flat Phantom 5.0 (front); Type: QDDOOPSOAA; Serial: 1001
= DASYS2 52.8.3(088); SEMCAD X 14.6.7(65848)

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

Reference Value = 94,805 V/m: Power Drift = 0.04 dB

Peak SAR (extrapolated) = 17.6 Wikg

SAR(1 g) = 9.86 Wikg; SAR(10 g) =519 Wikg

Maximum value of SAR (measured) = 12.1 Wikg

=8

12,00

=2 0,00

0dB=12.1 Wike = 1083 dBW/kg

Carliflcate Mo D1900V2-54088_0cl12 Page 5ol 8



TMW No. 2013EEB00145
= Page 196 of 206

Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 17.10.2012
Test Laboratory: SPEAG, Zurich, Switrerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serdal: D1900V2 - SN: Sd088

Communication System: CW; Frequency: 1900 MHz

Medium parameters used: [ = 1900 MHz; o = 1.54 mho/m: & = 52.2: p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASY S (IEEEMEC/ANSI Ce3.19-2007)

DASY 52 Configuration;
» Probe: ES3DV3 - S5N3205; ConvF(4.62, 4.62, 4.62); Calibrated: 30.12.2011;
«  Sensor-Surface; 3mm (Mechanical Surface Detecton)
» Electronics: DAE4 Sn601; Calibrated: 27 06.2012
« Phantom: Flat Phantom 5.0 (back); Type: QDODOPSOAA,; Serial: 1002
« DASYS2 52 8 3(988); SEMCAD X 14.6.7(6848)

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

Reference Value = 94.805 V/m; Power Drift = .03 dB

Peak SAR (exirapolated) = 17.9 W/kg

SAR(1 g) = 10.2 Wikg; SAR(10 g) = 5.4 Wikg

Maximum value of SAR (measured) = 12.8 Wikg

=400

-&.0n

1200

-1RAn

-29.00

0dB =128 Wike = 11.07 dBW/kg

Cartificato No: D1900V2-5d088_0ci12 Page 7T oi8
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Impedance Measurement Plot for Body TSL
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2450 MHz Dipole Calibration Certificate

Calibration Laboratory of Sehweizerisches Kallbrlerdisnst
Schrmid & Pariner Service sulsse d'étalonnage
Engineeﬁng AG Sarvirio avizzero di taratura

Zeughauastrases 43, 8004 Zurlch, Switzerland Swiaas Callbration Service

Aceradnien by the Swiss Ascreditation Sorvice (SA5) aceradimtion Mo: SCS 108
The Swiss Aceroditetion Service |2 one of the algnstarles to the EA
Multilateral Agreement for the recognitlon of calibration cerfificates

ciient  TMCSSZ [Auden) _ o certificate no: D2450V2-873_Oct12
CALIBRATION CERTIFICATE

Cejeet D2450V2 - SN: 873 R AR i

[Tie-CC- 1.2 -2 680 2

Calibration procadursds) QA CAL-O5vE | 3 R
Calibration procedure for dipole validation kits above 700 MHz

Callbration date; October 18, 2012

This callbration cortficats documents Ihe iracesbiity 1o natianal standards, which maliza the physical unts of messuremants (51).
Tha measrianls snd B ucaralnties with confidenca probiatillly ane ghaen on the lallowing pages &nd an past of tha conilicats.

All celinreilons have been condicied in The closed Bboratory taclity; envEnment lsmparaturs (22 + 3)°C end humidty < 0%,

Celibration Equipment wsed (MATE erilical for calibration))

Primary Standards I & Cal Date (Carifcits No.) Scheduad Calibration

Powar mabter EFM=-4424 GEITAR0T 05-Oal-11 Mo, 217-01451) Oct-12

Powar sansor HP B281A US37202TES 05Oei-11 (Mo, 217-01461) Oet-12

Aelarenca 20 dB Anemsion SN; 508 (20ic) 27-Mar-12 (Mo, 217-01530) Apr-13

Typa-H mismateh combination SN 50472506327 2T-Mar-12 (No. 21T01533) Apr1d

Referente Probe ES30VI SN: Z205 AHDac-11 (Mo ES33205_Decl1) Dac-12

DWEd SN: B 27-Jun-12 [No. DAES-B01_Rni2) Adun-13

Secandary Standards o # Chack Date {in hiwsa) Schadulaid Check

Pawir senaor HP 84814 MY 41062317 18-0c102 {in houss chisek Oot-11) in housa chock: Oct13

AF ganesator RAS SMT-06 100005 D4-Aug S8 (in howss chack Oot-11) n houss chack: Oct-13

Matwork Analyzer HP B7S3E US3TE00585 54306 18-Dal-D1 {In houss chack Ocl-12) In house ehack: 0113
Mame Funcion Signartura

el R

Approved by Kal|a Pokovie

L Tachnical Manager AT S L

S e C‘f,—""

Issued: Oclober 18, 2M2

Thia caliration carificata shall not be rmproduced excapt in full Wwithout withen sppoovel of the [aborxon.

Carlificate Mo: D24S0V2-ET3_Oct12 Page 1ol B
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Callbration Laboratory of SN, Schweizerischar Kalibrierdienst
Schmid & Partner % Service sulsss d'dtalonnage
Engineering AG L Servizio avlzzero di tarsturs
Zeughausstrasse 43, 004 Zurich, Switzerland %ﬁf Swiss Calibration Sarvice
Accrociied by (he Bwiss Accrodiation Sendca (SAS) Accreditation Mo, SCS 108

The Swian Accreditstion Service la one of the algnatordes to the EA
Multilateral Agresment for the recogniilen of calibration cartiflcates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL f NORM xy.2
/A, not applicable or not measured

Calibration is Performed According to the Following Standards:

a)

b)

c)

|IEEE Sid 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, December 2003

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

Federal Communications Commission Office of Engineering & Technology (FCC QET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Partable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin &5

Additional Documentation:

d)

DASY4/5 System Handhook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. Al 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 Retumn Loss: These parameters are measurad with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retum Loss ensures low
reflected power. No uncertainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncerainty required.

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

S4AR 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%.

Cartificate ho: D2450V2-873_Oct12 Page 2 o1 8
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Measurement Conditions

DASY aystem confiquration, as far as not given on pags 1.
DASY Version DASYS V52aa
Extrapolation Advanced Extrapolation
Phantom Modular Flal Phamtom
Distance Dipole Center - TSL 10 mm with Spacer
Zoam Scan Resolution dx, dy, dz =5 mwn
Fraquency 2450 MHz = 1 MHz

Head TSL parameters

The fallowing paramaters and caleulations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C o2 1.80 mhodm
Measured Head TSL parameters (220+02)°C 34 =6% 1.85 miho/m 2 6 %
Head TSL temperature change during test <05°C e ———
SAR result with Head TSL
SAR sveraged over 1 em” (1 g of Head TSL Condition
SAR measured 250 mW inpat power 13.2 Wihka
SAR for nominal Head TSL paramaters nomalized to 1W 51.9 Wikg + 17.0 % (k=2)
SAR avoraged over 10 em’ {10 g) of Hoad TSL condition
SAR magsured 250 mW input power 6.14 Wikn
SAR for nominzl Head TSL parametsrs nomalizad fo 1W 24.3 Wikg = 16.5 % (k=2)
Body TSL parameters
Tha following parameters and caleulations wers applied,
Temperature Permittivity Conductivity
MNominal Bedy TSL parameters 220°C 527 1.95 mhofm
Measured Body TSL parameters (220£02)"C 51028 % 202 mho'mz&%
Body TSL temperature change during test «<05°C e rene
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Conditign
SAR mezasured 250 mW input power 13.0 Wikg
SAR for nominal Body TSL parameters namalized to 1W 50.8 Wikg & 17.0 % (k=g)
SAR averaged over 10 em” (10 g) of Body TSL condition
SAR measured 250 mi input powear &.01 Wihg
SAR for nominal Body TSL parameters nommalized 1o W 23.7 Wikg £ 18.5 % (k=2)

Carificato No: D2450V2-873_0ct12
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Appendix

Antenna Parameters with Head TSL
Impeadance, transfomad o feed point EA20+15[
Aeturn Loss -20.3dB

Antenna Parameters with Body TSL

Impadance, trensfomad fo faed point 4000 +350
RAatum Loss -P9.1dB

General Antenna Parameters and Design

Elactrical Delay (one direction) 1.161 ns

After long tarm use with 100W radiated power, onfy a slight warming of the dipole near the feadpoint can be measurad.

The dipole is made of standard semirigid coaxdal cable. The center conductor of the feeding line s direcily connecied 1o tha
sacond arm af the dipele. The antenna is therefore shart-circuited for DC-signals. On some of the dipoles, small end caps
are addad to the dipole erms in order to improve matehing when loaded according to the position a3 explained in the
"Meazsurament Conditions® paragraph. The SAR data are not affected by this change. The overzll dipole length is still
accarding to the Standand.

Mo excessive force must be applied to the dipole ams, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data
Manufactured by SPEAG
Manufactured on August 18, 2010

Cerificate Mo; D2450V2-873_Oet12 Page 4 of &
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DASYS5 Validation Report for Head TSL

Test Lahoratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz: Type: D2450V2: Serial: D2450V2 - SN: 873

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: [ = 2450 MHz; 5 = 1 85 mho/m: ¢, = 38.4; p = 1000 kgfm'}
Phantom section: Flat Scction

Measurement Standard: DASYS (IEEEMECTANSI C63.19-2007)

DASY52 Configuration:

Probe: ES3DV3 - SN3205; ConvF(4.45, 4.45, 4.45); Calibrated: 30.12.2011;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 27.06.2012

Phantom: Flat Phantom 5.0 (front); Type: QDOO0PS0AA; Serial: 1001
DASYS2 52 8 3(988); SEMCAD X 14.6.7(6848)

No. 2013EEB00145
Page 203 of 206

Date: 18.10.2012

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7Cube 0:
Measurement grid: de=5Smm, dy=Smm. dz=5mm
Reference Value = 99.414 V/m; Power Drift = (.07 dB
Peak SAR (extrapolated) = 27.3 Wikg

SAR(1 g) = 13.2 Wkg; SAR(10 g) = 6.14 W/kg
Maximum value of SAR (measured) = 17.0 Wike

-14.40

-15.70

e
0dB = 17.0 Wike = 12.30 dBW/kg

=24.00

Certificats Mo; D2450V2-873_0ct12 PegeEclB



TV

Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Tesl Labomilory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MITz; Type: D2450V2; Serial: D2450V2 - SN: 873

Communication System: CW: Frequency: 2430 MHz

Medium parameters used: f = 2450 MHz; o = 2.02 mho/m: & = 51: p = 1000 ke/m’
FPhantom section: Flal Scetion

Measurement Standard: DASY S (IEERIEC/ANST C63.19-2007)

DASYS52 Configuration;
= Probe: ES3DV3 - SN3205; ConvF(4.26, 4,26, 4.26); Calibrated: 30.12.2011:
= Sensor-Surface: 3Imm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 27.06.2012
+ FPhantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002
= DASYS2 52.83(988), SEMCAD X 14.6.7(6848)

No. 2013EEB00145
Page 205 of 206

Date: 18.10.2012

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:

Measurement grid: dx=5mm, dy=5mm, de=5mm
Reference Value = 94.642 Vim; Power Drift = 0.01 dB
Peak SAR (extrapolated) = 26.9 Wike

SAR(1 g) = 13 Wikg; SAR(10 g) = 6.01 W/kg
Maximum value of SAR (measured) = 16.9 W/kg

-4.60

-14.40

-13.30

4,00 |

0 dB =169 Wikg = 12.28 dBW,

Caortificate MNo: D2450V2-873_0ci12 Page 7ol B
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Impedance Measurement Plot for Body TSL
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