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1900 Right Tilt Low

Date/Time: 2007-12-14 18:22:41

Electronics: DAE4 Sn777

Medium: Head 1900 MHz

Medium parameters used (interpolated): f = 1850.2 MHz; ¢ = 1.36 mho/m; & = 40.9; p =
1000 kg/m’

Ambient Temperature:23.3°C Liqiud Temperature: 22.5°C

Communication System: GSM 1900MHz Frequency: 1850.2 MHz Duty Cycle: 1:8.3

Probe: ES3DV3 — SN3142 ConvF(4.87, 4.87, 4.87)

Tilt Low/Area Scan (51x81x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.364 mW/g

Tilt Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 16.5 V/m; Power Drift = -0.083 dB

Peak SAR (extrapolated) = 0.649 W/kg

SAR(1 g) = 0.344 mW/g; SAR(10 g) =0.190 mW/g

Maximum value of SAR (measured) = 0.324 mW/g

dB
— 0.000

— -3.26

-6.52

-9.78

-13.0

-16.3

0 dB =0.324mW/g

Fig.23 1900 MHz CH512



mig

No. 2007SAR00052

Page 46 of 88
1g/10g Averaged SAR
SAR; Zoom Scan:Value Along 7, X=1, Y=2

0304 \
0.25+ \\
0.204
0.154 \\
0.104 ]

B ~__
0.05

: \H__ﬂ__ﬁ

- T

[l | | | | | | | | | | | | | | | | | | | | | | | | |

0.005 0.010 0.015 0.020 0.025 0.030 0.035

m

Fig. 24 Z-Scan at power reference point (1900 MHz CH512)
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1900 Body Towards Phantom High with Headset

Date/Time: 2007-12-14 19:15:11

Electronics: DAE4 Sn777

Medium: Body 1900 MHz

Medium parameters used: f= 1910 MHz; 6 = 1.5 mho/m; &, = 52.1; p = 1000 kg/m’
Ambient Temperature:23.3°C Liqiud Temperature: 22.5°C

Communication System: GSM 1900MHz GPRS Frequency: 1909.8 MHz Duty Cycle: 1:4
Probe: ES3DV3 — SN3142 ConvF(4.61, 4.61, 4.61)

Toward Phantom High/Area Scan (51x81x1): Measurement grid: dx=10mm,
dy=10mm
Maximum value of SAR (interpolated) = 0.080 mW/g

Toward Phantom High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 5.99 V/m; Power Drift = -0.168 dB

Peak SAR (extrapolated) = 0.108 W/kg

SAR(1 g) = 0.074 mW/g; SAR(10 g) = 0.048 mW/g

Maximum value of SAR (measured) = 0.078 mW/g

dB
— 0.000

— -2.30

-4.61

-6.91

-9.21

-11.5

0dB=0.078mW/g

Fig. 25 1900 MHz CH810
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Fig. 26 Z-Scan at power reference point (1900 MHz CH810)
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1900 Body Towards Phantom Middle with Headset

Date/Time: 2007-12-14 19:27:32

Electronics: DAE4 Sn777

Medium: Body 1900 MHz

Medium parameters used: f= 1880 MHz; 6 = 1.47 mho/m; &, = 52.2; p = 1000 kg/m’
Ambient Temperature:23.3°C Liqiud Temperature: 22.5°C

Communication System: GSM 1900MHz GPRS Frequency: 1880 MHz Duty Cycle: 1:4
Probe: ES3DV3 — SN3142 ConvF(4.61,4.61, 4.61)

Toward Phantom Middle/Area Scan (51x81x1): Measurement grid: dx=10mm,
dy=10mm
Maximum value of SAR (interpolated) = 0.113 mW/g

Toward Phantom Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 6.81 V/m; Power Drift = -0.200 dB

Peak SAR (extrapolated) = 0.152 W/kg

SAR(1 g) = 0.104 mW/g; SAR(10 g) =0.067 mW/g

Maximum value of SAR (measured) = 0.108 mW/g

dB
— 0.000

— -2.53

-5.06

-1.58

-10.1

-12.6

0dB=0.108mW/g

Fig. 27 1900 MHz CH661
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Fig. 28 Z-Scan at power reference point (1900 MHz CH661)
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1900 Body Towards Phantom Low with Headset

Date/Time: 2007-12-14 19:39:42

Electronics: DAE4 Sn777

Medium: Body 1900 MHz

Medium parameters used (interpolated): f = 1850.2 MHz; ¢ = 1.45 mho/m; & = 52.2; p =
1000 kg/m’

Ambient Temperature:23.3°C Liqiud Temperature: 22.5°C

Communication System: GSM 1900MHz GPRS Frequency: 1850.2 MHz Duty Cycle: 1:4
Probe: ES3DV3 — SN3142 ConvF(4.61,4.61, 4.61)

Toward Phantom Low/Area Scan (51x81x1): Measurement grid: dx=10mm,
dy=10mm
Maximum value of SAR (interpolated) = 0.127 mW/g

Toward Phantom Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 6.83 V/m; Power Drift = 0.054 dB

Peak SAR (extrapolated) = 0.173 W/kg

SAR(1 g) =0.118 mW/g; SAR(10 g) = 0.076 mW/g

Maximum value of SAR (measured) = 0.122 mW/g

dB
— 0.000

— -2.h6

-h.12

-7.68

-10.2

-12.8

0dB=0.122mW/g

Fig. 29 1900 MHz CH512
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Fig. 30 Z-Scan at power reference point (1900 MHz CH512)



No. 2007SAR00052
Page 53 of 88

1900 Body Towards Ground High with Headset

Date/Time: 2007-12-14 20:21:27

Electronics: DAE4 Sn777

Medium: Body 1900 MHz

Medium parameters used: f= 1910 MHz; 6 = 1.5 mho/m; &, = 52.1; p = 1000 kg/m’
Ambient Temperature:23.3°C Liqiud Temperature: 22.5°C

Communication System: GSM 1900MHz GPRS Frequency: 1909.8 MHz Duty Cycle: 1:4
Probe: ES3DV3 — SN3142 ConvF(4.61, 4.61, 4.61)

Toward Ground High/Area Scan (51x81x1): Measurement grid: dx=10mm,
dy=10mm
Maximum value of SAR (interpolated) = 0.476 mW/g

Toward Ground High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 13.2 V/m; Power Drift =-0.114 dB

Peak SAR (extrapolated) = 0.682 W/kg

SAR(1 g) = 0.392 mW/g; SAR(10 g) = 0.226 mW/g

Maximum value of SAR (measured) = 0.396 mW/g

dB
— 0.000

— -2.87

-5.73

-8.60

-11.5

-14.3

0dB =0.396mW/g

Fig. 31 1900 MHz CH810
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Fig. 32 Z-Scan at power reference point (1900 MHz CH810)
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1900 Body Towards Ground Middle with Headset

Date/Time: 2007-12-14 20:07:18

Electronics: DAE4 Sn536

Medium: Body 1900 MHz

Medium parameters used: f= 1880 MHz; 6 = 1.47 mho/m; &, = 52.2; p = 1000 kg/m’
Ambient Temperature:23.3°C Liqiud Temperature: 22.5°C

Communication System: GSM 1900MHz GPRS Frequency: 1880 MHz Duty Cycle: 1:4
Probe: ES3DV3 — SN3142 ConvF(4.61,4.61, 4.61)

Toward Ground Middle/Area Scan (51x81x1): Measurement grid: dx=10mm,
dy=10mm
Maximum value of SAR (interpolated) = 0.630 mW/g

Toward Ground Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 15.6 V/m; Power Drift = -0.020 dB

Peak SAR (extrapolated) = 0.912 W/kg

SAR(1 g) = 0.532 mW/g; SAR(10 g) = 0.306 mW/g

Maximum value of SAR (measured) = 0.543 mW/g

dB
— 0.000

— -2.94

-h.88

-8.82

-11.8

-14.7

0 dB =0.543mW/g

Fig. 33 1900 MHz CH661
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Fig. 34 Z-Scan at power reference point (1900 MHz CH661)
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1900 Body Towards Ground Low with Headset

Date/Time: 2007-12-14 19:54:33

Electronics: DAE4 Sn777

Medium: Body 1900 MHz

Medium parameters used (interpolated): f = 1850.2 MHz; ¢ = 1.45 mho/m; & = 52.2; p =
1000 kg/m’

Ambient Temperature:23.3°C Liqiud Temperature: 22.5°C

Communication System: GSM 1900MHz GPRS Frequency: 1850.2 MHz Duty Cycle: 1:4
Probe: ES3DV3 — SN3142 ConvF(4.61,4.61, 4.61)

Toward Ground Low/Area Scan (51x81x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.650 mW/g

Toward Ground Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 15.6 V/m; Power Drift = -0.038 dB

Peak SAR (extrapolated) = 0.918 W/kg

SAR(1 g) = 0.545 mW/g; SAR(10 g) = 0.313 mW/g

Maximum value of SAR (measured) = 0.567 mW/g

dB
— 0.000

— -2.58

-h.7h

-8.63

-11.5

-14.4

0dB=0.567mW/g

Fig. 35 1900 MHz CH512
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Fig. 36 Z-Scan at power reference point (1900 MHz CH512)
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1900 Body Towards Phantom High with GPRS

Date/Time: 2007-12-14 9:58:30

Electronics: DAE4 Sn777

Medium: Body 1900 MHz

Medium parameters used: f= 1910 MHz; 6 = 1.5 mho/m; &, = 52.1; p = 1000 kg/m’
Ambient Temperature:23.3°C Liqiud Temperature: 22.5°C

Communication System: GSM 1900MHz GPRS Frequency: 1909.8 MHz Duty Cycle: 1:4
Probe: ES3DV3 — SN3142 ConvF(4.61, 4.61, 4.61)

Toward Phantom High/Area Scan (51x81x1): Measurement grid: dx=10mm,
dy=10mm
Maximum value of SAR (interpolated) = 0.197 mW/g

Toward Phantom High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 8.88 V/m; Power Drift = -0.001 dB

Peak SAR (extrapolated) = 0.294 W/kg

SAR(1 g) = 0.183 mW/g; SAR(10 g) = 0.116 mW/g

Maximum value of SAR (measured) = 0.184 mW/g

dB
— 0.000

— -2.61

-5.21

-7.082

-10.4

-13.0

0dB=0.184mW/g

Fig. 37 1900 MHz CH810
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1900 Body Towards Phantom Middle with GPRS

Date/Time: 2007-12-14 10:15:04

Electronics: DAE4 Sn777

Medium: Body 1900 MHz

Medium parameters used: f= 1880 MHz; 6 = 1.47 mho/m; &, = 52.2; p = 1000 kg/m’
Ambient Temperature:23.3°C Liqiud Temperature: 22.5°C

Communication System: GSM 1900MHz GPRS Frequency: 1880 MHz Duty Cycle: 1:4
Probe: ES3DV3 — SN3142 ConvF(4.61,4.61, 4.61)

Toward Phantom Middle/Area Scan (51x81x1): Measurement grid: dx=10mm,
dy=10mm
Maximum value of SAR (interpolated) = 0.282 mW/g

Toward Phantom Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 11.1 V/m; Power Drift =-0.153 dB

Peak SAR (extrapolated) = 0.401 W/kg

SAR(1 g) = 0.259 mW/g; SAR(10 g) = 0.164 mW/g

Maximum value of SAR (measured) = 0.261 mW/g

dB
— 0.000

— -2.53

-5.0%

-1.58

-10.1

-12.6

0dB=0.261mW/g

Fig. 39 1900 MHz CH661
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Fig. 40 Z-Scan at power reference point (1900 MHz CH661)
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1900 Body Towards Phantom Low with GPRS

Date/Time: 2007-12-14 10:26:09

Electronics: DAE4 Sn777

Medium: Body 1900 MHz

Medium parameters used (interpolated): f = 1850.2 MHz; ¢ = 1.45 mho/m; & = 52.2; p =
1000 kg/m’

Ambient Temperature:23.3°C Liqiud Temperature: 22.5°C

Communication System: GSM 1900MHz GPRS Frequency: 1850.2 MHz Duty Cycle: 1:4
Probe: ES3DV3 — SN3142 ConvF(4.61,4.61, 4.61)

Toward Phantom Low/Area Scan (51x81x1): Measurement grid: dx=10mm,
dy=10mm
Maximum value of SAR (interpolated) = 0.336 mW/g

Toward Phantom Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 12.6 V/m; Power Drift = -0.035 dB

Peak SAR (extrapolated) = 0.464 W/kg

SAR(1 g) =0.310 mW/g; SAR(10 g) = 0.198 mW/g

Maximum value of SAR (measured) = 0.314 mW/g

dB
— 0.000

— -2.4%

-4.89

-7.34

-9.78

-12.2

0dB=0.314mW/g

Fig.41 1900 MHz CH512
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Fig. 42 Z-Scan at power reference point (1900 MHz CH512)
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1900 Body Towards Ground High with GPRS

Date/Time: 2007-12-14 9:11:09

Electronics: DAE4 Sn777

Medium: Body 1900 MHz

Medium parameters used: f= 1910 MHz; 6 = 1.5 mho/m; &, = 52.1; p = 1000 kg/m’
Ambient Temperature:23.3°C Liqiud Temperature: 22.5°C

Communication System: GSM 1900MHz GPRS Frequency: 1909.8 MHz Duty Cycle: 1:4
Probe: ES3DV3 — SN3142 ConvF(4.61, 4.61, 4.61)

Toward Ground High/Area Scan (51x81x1): Measurement grid: dx=10mm,
dy=10mm
Maximum value of SAR (interpolated) = 0.658 mW/g

Toward Ground High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 18.1 V/m; Power Drift = 0.009 dB

Peak SAR (extrapolated) = 1.01 W/kg

SAR(1 g) = 0.569 mW/g; SAR(10 g) = 0.320 mW/g

Maximum value of SAR (measured) = 0.574 mW/g

dB
— 0.000

—-3.15

-6.29

-9.44

-12.6

-15.7

0dB=0.574mW/g

Fig. 43 1900 MHz CH810
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Fig. 44 Z-Scan at power reference point (1900 MHz CH810)
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1900 Body Towards Ground Middle with GPRS

Date/Time: 2007-12-14 9:26:16

Electronics: DAE4 Sn536

Medium: Body 1900 MHz

Medium parameters used: f= 1880 MHz; 6 = 1.47 mho/m; &, = 52.2; p = 1000 kg/m’
Ambient Temperature:23.3°C Liqiud Temperature: 22.5°C

Communication System: GSM 1900MHz GPRS Frequency: 1880 MHz Duty Cycle: 1:4
Probe: ES3DV3 — SN3142 ConvF(4.61,4.61, 4.61)

Toward Ground Middle/Area Scan (51x81x1): Measurement grid: dx=10mm,
dy=10mm
Maximum value of SAR (interpolated) = 1.07 mW/g

Toward Ground Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 22.4 V/m; Power Drift = -0.029 dB

Peak SAR (extrapolated) = 1.53 W/kg

SAR(1 g) = 0.887 mW/g; SAR(10 g) = 0.502 mW/g

Maximum value of SAR (measured) = 0.926 mW/g

dB
— 0.000

— -2.96

-5.92

-8.88

-11.8

-14.8

0 dB =0.926mW/g

Fig. 45 1900 MHz CH661
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Fig. 46 Z-Scan at power reference point (1900 MHz CH661)
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1900 Body Towards Ground Low with GPRS

Date/Time: 2007-12-14 9:40:06

Electronics: DAE4 Sn777

Medium: Body 1900 MHz

Medium parameters used (interpolated): f = 1850.2 MHz; ¢ = 1.45 mho/m; & = 52.2; p =
1000 kg/m’

Ambient Temperature:23.3°C Liqiud Temperature: 22.5°C

Communication System: GSM 1900MHz GPRS Frequency: 1850.2 MHz Duty Cycle: 1:4
Probe: ES3DV3 — SN3142 ConvF(4.61,4.61, 4.61)

Toward Ground Low/Area Scan (51x81x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 1.27 mW/g

Toward Ground Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 24.2 V/m; Power Drift = -0.089 dB

Peak SAR (extrapolated) = 1.83 W/kg

SAR(1 g) =1.06 mW/g; SAR(10 g) = 0.598 mW/g

Maximum value of SAR (measured) = 1.09 mW/g

dB
— 0.000

— -3.05

-6.09

-9.14

-12.2

-15.2

0dB=1.09mW/g

Fig. 47 1900 MHz CH512
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1900 Body Towards Ground Low with EGPRS

Date/Time: 2007-12-14 10:41:14

Electronics: DAE4 Sn777

Medium: Body 1900 MHz

Medium parameters used (interpolated): f = 1850.2 MHz; ¢ = 1.45 mho/m; & = 52.2; p =
1000 kg/m’

Ambient Temperature:23.3°C Liqiud Temperature: 22.5°C

Communication System: GSM 1900MHz GPRS Frequency: 1850.2 MHz Duty Cycle: 1:4
Probe: ES3DV3 — SN3142 ConvF(4.61,4.61, 4.61)

Toward Ground Low/Area Scan (51x81x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.599 mW/g

Toward Ground Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 16.6 V/m; Power Drift = -0.200 dB

Peak SAR (extrapolated) = 0.850 W/kg

SAR(1 g) = 0.498 mW/g; SAR(10 g) = 0.282 mW/g

Maximum value of SAR (measured) = 0.511 mW/g

dB
— 0.000

— -2.97

-5.93

-8.90

-11.9

-14.8

0dB=0.511mW/g

Fig. 49 1900 MHz CH512
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ANNEX D: SYSTEM VALIDATION RESULTS

1900MHz Results

Date/Time: 2007-12-14 07:50:29

Electronics: DAE4 Sn777

Medium: Head 1900 MHz

Medium parameters used (interpolated): f = 1900MHz; ¢ = 1.38 mho/m; & = 40.9; p = 1000
kg/m’

Ambient Temperature:23.3°C Liqiud Temperature: 22.3°C

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

Probe: ES3DV3 — SN3142 ConvF(4.87, 4.87, 4.87)

System Validation/Area Scan (101x101x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 11.2 mW/g

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

Reference Value = 92.1 V/m; Power Drift = 0.1 dB

Peak SAR (extrapolated) = 16.9 W/kg

SAR(1 g) =9.91 mW/g; SAR(10 g) =5.27 mW/g

Maximum value of SAR (measured) = 11.3 mW/g

dB
— 0

— -3.36

— .72

-10.1

-13.4

-16.8

0dB=11.3mW/g

Fig.51 validation 1900MHz 250mW



No. 2007SAR00052
Page 74 of 88

ANNEX E: PROBE CALIBRATION CERTIFICATE

Calibration Laboratory of Schwelzerischer Kallbrierdienst
Schmid & Partner Service sulsse d'étalonnage

Engineering AG Servizlo svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland Swiss Calibration Service
Accredited by the Swiss Federal Office of Metrology and Accreditation Accreditation No.: SCS 108

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

Object

Calibration procedure(s)

Calibration date:

Condition of the calibrated item

This calibration certificate documents the traceability to national standards, which realize the physical units of  (S1).
The its and the uncertainties with confid probability are given on the following pages and are part of the certificate.

Al calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ) ID# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power meter E44198 GB41293874 29-Mar-07 (METAS, No. 217-00670) Mar-08
Power sensor E4412A MY41485277 28-Mar-07 (METAS, No. 217-00670) Mar-08
Power sensor E4412A MY41498087 29-Mar-07 (METAS, No. 217-00670) Mar-08
Reference 3 dB Attenuator SN: 55054 (3c) 8-Aug-07 (METAS, No. 217-00719) Aug-08
Reference 20 dB Atlenuator SN: 55086 (20b) 29-Mar-07 (METAS, No. 217-00671) Mar-08
Reference 30 dB Attenuator SN: 85129 (30b) 8-Aug-07 (METAS, No. 217-00720) Aug-08
Reference Probe ES30V2 SN: 3013 4-Jan-07 (SPEAG, No. ES3-3013_Jan07) Jan-08
DAE4 SN: 654 20-Apr-07 (SPEAG, No. DAE4-854_Apr07) Apr-08
Secondary S ID# Check Date (in house) Scheduled Check
RF generator HP 8648C US3642U01700 4-Aug-98 (SPEAG, in house check Nov-05) In house check: Nov-07
Network Analyzer HF B753E US37380585 18-0ct-01 (SPEAG, In house check Oct-06) In house check: Oct-07
Function Signature
Calibrated by:
Approved by:
Issued: September 10, 2007
This certificate shall not be rap except in full without wrilten app of the laboratory.

Certificate No: ES3-3142_Sep07 Page 10f 8
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Calibration Laboratory of S, S Schweizerischer Kallbrirdi
H SN s
Schmid & Partner sm ¢ Service suisse détalonnage
Engineering AG T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland % ,/R‘\\_.\l“ S swiss calibration Service
ST IT A
Accredited by the Swiss Federal Office of Metrology and Accreditation Accreditation No.: SCS 108

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

Glossary:

TSL tissue simulating liquid

NORMx,y,z sensitivity in free space

ConF sensitivity in TSL / NORMx,y,z

DCP diode compression point

Polarization ¢ ¢ rotation around probe axis

Polarization 9 9 rotation around an axis that is in the plane normal to probe axis (at

measurement center), i.e., 8 = 0 is normal to probe axis

Calibration is Performed According to the Following Standards:

a)

b)

IEEE 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 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

Methods Applied and Interpretation of Parameters:

NORMzx,y,z: Assessed for E-field polarization § = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz:
R22 waveguide). NORMx,y,z are only intermediate values, i.e., the uncertainties of
NORMzx,y,z does not effect the E%-field uncertainty inside TSL (see below ConvF).
NORM(f)x,y,z = NORMx,y,z * frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2. The uncertainty of
the frequency response is included in the stated uncertainty of ConvF.

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

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 field
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
NORMpx,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A
frequency dependent ConvF is used in DASY version 4.4 and higher which allows extending
the validity from + 50 MHz to + 100 MHz.

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

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

Certificate No: ES3-3142_Sep07 Page 2 of 9
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ES3DV3 SN:3142 September 7, 2007

Probe ES3DV3

SN:3142

Manufactured: March 13, 2007
Calibrated: September 7, 2007

Calibrated for DASY Systems

(Note: non-compatible with DASY2 system!)

Certificate No: ES3-3142_Sep07 Page 3of 2
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ES3DV3 SN:3142 September 7, 2007

DASY - Parameters of Probe: ES3DV3 SN:3142

Sensitivity in Free Space” Diode Compression®
NormX 1.21£101%  pVAV/m)? DCP X 96 mV
NormY 1.28 +101%  pV/AVIm)? DCPY 95 mV
NormZ 115 +101%  pV/(Vim)? DCPZ 96 mV

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please see Page 8.

Boundary Effect

TSL 900 MHz Typical SAR gradient: 5 % per mm
Sensor Center to Phantomn Surface Distance 3.0mm 4.0 mm
SARg, [%] Without Correction Algorithm 26 0.8
SAR,, [%] With Correction Algorithm 0.0 0.4

TSL 1810 MHz Typical SAR gradient: 10 % per mm
Sensor Center to Phantom Surface Distance 3.0mm 4.0 mm
SAR, [%] Without Correction Algorithm 76 45
SAR,, [%] With Correction Algorithm 0.2 01

Sensor Offset

Probe Tip to Sensor Center 2.0 mm

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%.

* The uncertainties of NormX,Y,Z do not affect the E*fild Uncertainty inside TSL (see Page 8).
¥ Mumerical linearization parameter: uncertainty not required.

Certificate No: ES3-3142_Sep07 Page 4of 2
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ES3DV3 SN:3142 September 7, 2007

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

-
L]

Frequency response (normalized)
P
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L ]
o
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0.9 |
08 T | ‘
i
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05 - 4 I | i 1 | ! |

0 500 1000 1500 2000 2500 3000
f [MHz]
—e—TEM —e—R22

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

Certificate No: ES3-3142 _Sepd7 Page 5of 9
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ES3DV3 SN:3142 September 7, 2007
Receiving Pattern (¢), 3 =0°
f= 600 MHz, TEM ifi110EXX f=1800 MHz, WG R22

-7

1.0 T e T e S

- A ) B = A o [ 152 25 e T S 500 = (R A0 22 12 ) -

88—ttt | ......... i —0—30 MHz
- 7 ) AN T A R 1 i ....... | —m—100 MHz
g 02 N 0 0 e A T [~e—s00 Mz
 Civesssssssentrnsssssssssenesotitetanes LI
L EET e A I N 0 S N Y AR B B |[ ......... Lyl f) |—e—2500 MHz

‘0.5 ................. I | — 1T

08 2 Sl 1

_1'0 L (T S N i 3 | ! SIS S NS NN N NS S 1 1 | 1 1
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$[°1

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

Certificate No: ES3-3142_Sep07 Page 6 of 9



No. 2007SAR00052
Page 80 of 88

ES3DV3 SN:3142 September 7, 2007

Dynamic Range f(SARcaq)
(Waveguide R22, f = 1800 MHz)

Input Signal [uV]

0.0001 0.001 .01 0.1
SAR [mW/cm’]
—o&— not compensated —&— compensated
|

D 0 )1 [ o )1
gl T e G T i
i ( TR T
' T T
1 .! |I | \ l I| I
| 0.1 1 10 100

! _ ‘ . SAR [mWiecm’] B

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

Certificate No: ES3-3142_Sep07 Page 7 of 9
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September 7, 2007

Conversion Factor Assessment

f =900 MHz, WGLS R9 (head)

f= 1810 MHz, WGLS R22 (head)

35 30.0 4
[
3.0 250 A
2 25 E 200
% 20 &
=
:’é_ 1.5 1 | E
x
3 10 + 5 1%
0.5 5.0 4
0.0 S S [T | ! ‘ 0.0 4 X
(i} 20 40 80 | 0 20 40 60
z[mm] | z[mm]
—o— Analytical —o— Measurements . —@—Analytical —0—Measurements
f[MHz] Validity [MHz]° TSL  Permittivity Conductivity Alpha Depth ConvF Uncertainty
450 +50 /100 Head 43.5+5% 0.8715% 032 129 6.16 *13.3% (k=2)
900 +50/+100 Head 41.5+5% 0.97+5% 1.00 1.09 597 +11.0% (k=2)
1810 +50/+ 100 Head 40.0+5% 1.40%5% 060 141 4.87 =11.0% (k=2)
450 +50/+100 Body 56.7+5% 0.84+5% 0.24 1.24 6.68 *13.3% (k=2)
800 +50/+100 Body 55.0+5%  1.05+5% 094 1.16 566 +11.0% (k=2)
1810 +50/+100 Body 53.3+5% 1.52 + 5% 0.73 1.33 461 +11.0% (k=2)

© The validity of + 100 MHz only applies for DASY v4.4 and higher (see Page 2). The uncertainty is the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.

Certificate No: ES3-3142_Sep07

Page 8 of 9
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ES3DV3 SN:3142 September 7, 2007

Deviation from Isotropy in HSL
Error (¢, 8), f =900 MHz

Error [dB]

n_
H-1.00--0.80 @-0.60-0.60 ®-0.60-040 B-040-0.20 B-0.20-0.00

|@0.00-0.20 B0.20-040 D0.40-0.60 [0.60-0.60 B0.80-1.00

Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)

Certificate No: ES3-3142_Sep07 Page S of 9
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Calibration Laboratory of
Schmid & Partner i
Engineering AG = e -

Zeughsimstranse 43, B004 Zurich, Swizerlami
S husea Caiitration Serves

Aporedited by the Swiss Pedem| Ofice of matrolegy 8o sooreumgin

The Suiss Accreditation Service s one of the signatories to the E4 Acstadiaten va ; SCS 108
Multllgteral Agresment for the recognition of calibration certificates
Client  TMC China Cortificate No:  D1800VI-E41_Feb0T
CALIBRATION CERTIFICATE
[ Ghisr | D1800V2-SN: 841 |
Calibantion procedureds) QACALD5.vE
Calibration procedure for dipole valldation kits
| Calibration date: | February 20, 2007 |
_Ganditian of thie calbrated item | In Tolerance ]

This caiibration oertificats documients (re tmesabiity 1o naional sisndards, which mealloe the physcal units of measurements(51)
The messuremants and e uncanaintes with confidence probsbility n-{hmmhfﬂmrmmmn e patt af the covtficss

All salibralions have besn corucied af ar efmsroament Wrrparature (224300 and humiy Tl

Caliargian Eouipman) used (WATE ciital for calibration)

Primary Staniards io# Cal Dt (Calibratod by, Cortfication NO,)  Behwdubed Galibtadion

Power mater EPil4420 GEAT4BITIA O3-Cict-08 (METAS, NO. 277, 00004) Cet-07

Power sunsor B48TA URITZEITRY OB-Oict-08 (METAS, NO, 217.00608) Oet-07

Aatience 20 dB Attarsator SN-50BA (Z0g ) 10-AUG-D8 (METAS, NO, 217-00581) Aug-o7

Aeterence 10 dB Atreratot SNA0MT_ 2 (100 1B-Aug-DS (METAS, NG 217-00581) Aug07

DAE4 SN0 30-Juni07 (SPEAG NO DAESS01 Janb¥)  Janion

Reforence Piove ETIOVE (HF) | SN 1507 16-001-06 (BFEAG NO. ET3IE07_0ci06) 0407

Sacondary Standards ([ily Thack Data {in house) Scheduled Calibrabon

Power sansor HE B384 MYL IR T 1B-Oc-02EPEAL in hovss chisgy Oct05) In house eheck: Do 07

RF generaior Agkant E44318 MYX1000878 11-May OS{BPEAG in house check Nev-0S)  In houss chieck; New <07

hetwenr Analyzar HE DTS3E USATIN058554206  10-0-01 (BPEAG, i ouse chieck Oct-DA) 10 Holios chesk: O -07

Name Funetisn Signatire.

Calibrated fy: Marcel Fehr |-aboratory, Technician,

"‘:’- R
Ve
Appwoved by Katja Fokovic Technicat Director )ﬁ‘/f’é,:,’ ; f’ééff

Insued: February 21, 2007
Thes calipration cemificats shall not be repaied Seept in hall withow woilian approval of e isborstony.

Cartificate No: - D1800V2-541_Febd? Page 1ol 6
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et G timwigms iz homl WLnlibrationnial
Schmid & Partner Barvicn suimes Fhiinenage
Barviar yeliamro o s
Zoughmcasiranes 43, B384 Zurch, Swemsriend -'F\::_ Barias Caiitsation Sarvios
Awsrmiin by Fin Seia £ edme Offue o Melucey se Acasdiaiun Accrsisiion Ne.. SCH 108

Tha fiweim Abcredilation Barvas iw oo of the segratories (o the LA
WHistersl Agramment b tve recogaion of cakbretan cartfe e

Glossary:

T5L tissue simulating lgusd
ConvF gansiivity in TSL | NORM x.y.2
MIA nol applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Swd 1528-2003, TEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absormplion Rate (SAR) in the Human Head from Wireless
Communications Dewvices: Measurement Techniques’, December 2003

b) CENELEC EN 50381, “Basic standard for tha measurement of Specific Atsorption Rate
ralated to human exposure 1o slectromagnetic fiskds from mobile phones (200 MHz - 3 GHz),

Juiy 2001

) WMWMdEMITW
“Evaluating Compliance with FCC Guidelines for Human Exposure to
Eleciromagnetic Fieids: Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Expasure to Radiofrequency Emissions”,
Supplernent C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4 System Handbook

Mothods Applied and interpretation of Parametors:
s  Measurement Condiions: Further details are availatie from [he Valdation Repor st the and
of the certificate. Al figures stated in the certificate aro vaiid al the fraquency indicated.

« Antenna Paramaeders with TSL: The dipalo is mounted with the spacer (o posiion iis fead
point exactly below the center marking of the flat phaniom section, with the arms orented
paralial 10 the body axis,

s Foed Point impedance and Returm Loss” Thess parameters are maasured with ihe dipole
positioned under the liquid fillked phantom. The impedance stated is transformed from the
measuremant at the SMA cannector 1o the feed polnt. The Return Loss ensures low
raflecied power, No uncenainty requined.

» Electrical Dalay: One-way delay between the SMA connector and the antenna feed point. No
uncermnty required.
+ SAR measured SAR measured a1 the staled antenng inpul power.

« SAR normalized: SAR as massurad, normalized to an input power of 1 W al the antenna
connecton

« SAR for nomingl TSL paramesers: The measured TSL parameters are used io calculate the
nominal SAR result.

Cerlificate No:  D1S00V2-541_FebOT Pago 2ol 6
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L
with Sjsaces
Head TSL paramaters
R
Tarmparaturs Purmbitivity Conducthity
Heminsl Head TEL parametars noc 400 140 mhalm
Mannured Haad TSL parsmaters [2oz203C JELA% 1,38 mincim £ 8 %
Husd THL mparatute during lest 1 200°C — —
SAR result with Head TSL
BAR avaraged over 1 o' (1 g) of Head TSL enndijen
DAR meansirwd 50 MW gt o 0T Im g
AR normaleed smmaliend to 1W 340 M ig
BAN for nomingl Heed TSL pamsmaten nesmaiized ko TW 00 e | g 170 % ()
SAR avernged over 10 cm’ (10 g) of Hued TSL candien
SAR e anirmd T T T powenr 500 mW g
SAR normassond ncinafzed VW 24 W g
GAR for nominal Hesd TEL pammelens nomalized to W 0.2 i g 2188 % (k=)

" Coreciion 1o nomensd TSL panameters acconding ko d), chapter “SAR Senaltvies”

Cartificate Mo: D1000V2-541_Feb07

Pago 3ol'6
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Appendix

Antenna Parameters with Head TSL
mpedance. transtormed o leed posri asé 0 -4
Fintun Loss <284 AR

General Antenna Parametsrs and Design
T y— | 1214 |

Afar g e use with 100%WY redisted pawes, enly B siight warming of e dipole neas ha loodpoind can be measuies

The Gpole s mede of slandard saminigid coasal cabls. The centar conducior of the feading kne @ dvectly conneclod fo he
second wm of e dipoln. The antenns i theretons shori-circuited for DC-signals.
i Expasaive forss MUt e apobad 10 Mk Gpole s, becauss hey might bend or e soldered connpciicns reer the

Teacnning may o damuged.

Additional EUT Data
Manufachssd by SPEAG
Manuinchrod on Oclobor 4 , J00

Certificate Mo:  D1900V2-541_Feb07 FPage 4 of B
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DASY4 Validation Report for Head TSL

DatelTima: 20.02.2007 08:25:37
Test laboratory: BPEAG, Zurich, Switzeriand
DUT: Dipole 1800 MHz; Type: D1800V2; serial: D1900V2-SN: 541

Communication System: CW, Frequency: 1800 MHz; Duty Cycle: 1:1

Medium: HEL 1800 MHz;

Medium parameters used; f=1800 MMz, o=1.38 mho/m; £=38.9; p= 1000kg/m"
Phantom section: Flat Section

Measurement Standard: DASY4 (High Pracision Assessment)

DASY4 Configuration;

Probe: ET3DVE-SN1607(HF); ConvF(6.03, 5,03, 5.03), Callbrated: 19.10,2006
Sansor-Surface: 4mm (Mechanical Surface Detection)

Elactronics: DAE4 SnB01, Calibrated: 30.1_2007

Phantom; Flat Phantom 4 8L; Type: QDODOP4GAA;

Measurement SW: DASY, V4.7 Bulld 53; Post processing SW: SEMCAD, V1.8 Bulld 172

Pin = 250 mW; d = 15 mmiZoom Scan (Tx7x7)/Cube 0: Measuremeant gid. dx=5mm, dy=5mm, dz=5mm
Referance Value = §2.1 Vim; Power Drift = 0,050 dB

Feak SAR (extrapolated) = 16.9 Wikg

SAR(1 g) = 9.73 mWig; SAR(10 g) = 5.08 mWig

Maximum value of SAR (measurad) = 11.3 mig

d8
f.0e0

-3.36

h.72

-10.1

-13.4

-16.8

0 dB = 11.3mWig

Cartificate No:  D1900V2-541_Feb07 Page 5ol 6
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Impedance measurement Plot for Head TSL
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