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SAR TEST REPORT

Eequipment Under Test : GSM900&DCS1800&PCS1900MHz MOBILE PHONE
Model No. : BC2006S3

FCCID
Applicant : SAGEM Communication
Address of Applicant : 2,rue du Petit Albi
BP 28250
95801 CERGY PONTOISE Cedex
Date of Receipt : 2007.06.18
Date of Test : 2007.07.05- 2007.07.06
Date of Issue: 2007.07.09
Standards:

FCC OET Bulletin 65 supplement C,
ANSI/IEEE C95.1, C95.3, IEEE 1528-2003

In the configuration tested, the EUT complied with the standards specified above.
Remarks:

This report details the results of the testing carried out on one sample, the results contained in this
test report do not relate to other samples of the same product. The manufacturer should ensure that all
products in series production are in conformity with the product sample detailed in this report.

This report may only be reproduced and distributed in full. If the product in this report is used in any
configuration other than that detailed in the report, the manufacturer must ensure the new system
complies with all relevant standards. Any mention of SGS-CSTC Shanghai GSM Lab or testing done by
SGS-CSTC Shanghai GSM Lab must approve SGS Shanghai GSM Lab in connection with distribution or
use of the product described in this report in writing.

Tested by : Date : 2007.07.09
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1. General Information |
GSM Lab

SGS-CSTC Standards Technical Services Co.Ltd Shanghai Branch
9F,the 3" Building, N0.889, Yishan Rd, Xuhui District, Shanghai, China
Zip code: 200233

Telephone: +86 (0) 21 6495 1616

Fax: +86 (0) 21 6495 3679

Internet: http://www.cn.sgs.com

1.1 Test Laboratory

1.2 Details of Applicant

Name: SAGEM Communication
Address: 2 rue du Petit Albi
BP 28250

95801 CERGY PONTOISE Cedex

1.3 Description of EUT(S)

Brand name SAGEM
Model No. BC2006S3
Serial No. IMEI: 35654001950063-1
Status of Sample Production
HW Ver. VOx
SW Ver. E N,SD
Battery Type Li-ion 287144358-650mAh
Antenna Type Inner Antenna
Headset EMB-SGC712AYBA 189515455
EMB-SGC502ABBA 189515489
Operation Mode PCS1900
Modulation Mode GMSK
Tx: 1850~1910 MHz
Frequency range PCS1900 Rx- 1930~1990 MHZ
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Maximum RF Conducted Power PCS1900:29.8dBm
GPRS Multislot Class :10  Uplink: 2 TS

1.4 Test Environment
Ambient temperature: 22.0° C
Tissue Simulating Liquid: 22° C

Relative Humidity: 35%~50%

1.5 Operation Configuration
Configuration 1: PCS 1900, LeftHandSide Cheek & 15° Tilt Position
Configuration 2: PCS 1900, RightHandSide Cheek & 15° Tilt Position

Configuration 3: PCS 1900, BodyWorn (1.5cm between EUT and phantom)

1.6 The SAR Measurement System
A photograph of the SAR measurement System is given in Fig.a.

This SAR Measurement System uses a Computer-controlled 3-D stepper motor system
(Speag Dasy 4 professional system). A Model ES3DV3 3088 E-field probe is used to
determine the internal electric fields. The SAR can be obtained from the equation SAR=
o (|Ei[%)/ p where o and p are the conductivity and mass density of the tissue-simulant.

The DASY4 system for performing compliance tests consists of the following items:

i Astandard high precision 6-axis robot (Stabile RX family) with controller, teach
pendant and software. An arm extension for accommodation the data acquisition
electronics (DAE).

i Adosimetric probe, i.e., an isotropic E-field probe optimized and calibrated for
usage in tissue simulating liquid. The probe is equipped with an optical surface
detector system.

i Adata 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.
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The Electro-optical converter (EOC) performs the conversion between optical and
electrical of the signals for the digital communication to DAE and for the analog
signal from the optical surface detection. The EOC is connected to the
measurement server.
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Fig. a SAR System Configuration

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.

A probe alignment unit which improves the (absolute) accuracy of the probe
positioning.

A computer operating Windows 2000.
DASY4 software.

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

The SAM twin phantom enabling testing left-hand, right-hand and body-worn
usage.

The device holder for handheld mobile phones.



Order No: GSM10403269-2
Date: Jul. 09, 2007
Page: 7 of 72
i  Tissue simulating liquid mixed according to the given recipes.

i Validation dipole kits allowing to validating the proper functioning of the system.

1.7 SAR System Verification

The microwave circuit arrangement for system verification is sketched in Fig. b. The daily
system accuracy verification occurs within the flat section of the SAM phantom. A SAR
measurement was performed to see if the measured SAR was within +/- 10% from the
target SAR values. These tests were done at 1900MHz. The tests were conducted on
the same days as the measurement of the DUT. The obtained results from the system
accuracy verification are displayed in the table 1 (SAR values are normalized to 1W
forward power delivered to the dipole). During the tests, the ambient temperature of the
laboratory was in the range 22°C, the relative humidity was in the range 60% and the
liquid depth above the ear reference points was above 15 cm in all the cases. It is seen
that the system is operating within its specification, as the results are within acceptable
tolerance of the reference values.

D C F

_| E |

Fig. b the microwave circuit arrangement used for SAR system verification
Agilent Model E4438C Signal Generator
Mini-Circuit Model ZHL-42 Preamplifier
Agilent Model E4416A Power Meter
Agilent Model 8481H Power Sensor
HT CP6100 20N Dual directional coupler
Reference dipole antenna

mmoow»
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Kit

Frequency
(MHz)

Target
SAR 1g
(250mW)

Target
SAR 10g
(250mW)

Measured
SAR 1g

Measured
SAR 10g

Measured
Date

ES3DV3
SN3088

1900
Head

9.36

4.96

9.22

4.79

2007-07-05
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ES3DV3 1900
9.36 4.96 9.28 4.90 2007-07-06

SN3088 Head

ES3DV3 1900
9.5 5.05 9.46 4.87 2007-07-05

SN3088 Body

Table 1. Result System Validation

1.8 Tissue Simulant Fluid for the Frequency Band 1900MHZ

The dielectric properties for this body-simulant fluid were measured by using the HP
Model 90070D Dielectric Probe (rates frequency band 200 MHz to 20 GHz) in
conjunction with Agilent E5071B Network Analyzer (300 KHz-9000 MHz). The
Conductivity (o) and Permittivity (p) are listed in Table 2.For the SAR measurement
given in this report. The temperature variation of the Tissue Simulant Fluid was 22°C.

Frequency | Tissue . e o Simulated Tissue
(MH2) Type Limit/Measured Permittivity (p) | Conductivity (o) Temp (°C)
Measured, 2007- 07-05 39.50 1.388 22.5
Head Measured, 2007-07-06 38.56 1.437 22.2
1900 Recommended Limit 40.0%£5% 1.38%5% 20-24
Measured, 2007-07-05 53.93 1.491 22.3
Body
Recommended Limit 53.3¥5% 1.52%5% 20-24

Table 2. Dielectric parameters for the Frequency Band 1900MHZ
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According to FCC 47 CFR §2.1093(d) the limits to be used for evaluation are based
generally on criteria published by the American National Standards Institute (ANSI) for
localized specific absorption rate (SAR) in Section 4.2 of “IEEE Standard for Safety
Levels with Respect to Human Exposure to Radio Frequency Electromagnetic Fields,
3KHz to 300GHz,” ANSI/IEEE C95.1-1992, Copyright 1992 by the Institute of Electrical
& Electronics Engineers, Inc., New York, New York 10071.

Human Exposure

Uncontrolled Environment
General Population

Spatial Peak SAR
(Brain)

1.60 W/Kg
(averaged over a mass of 1g)

Table 3. RF Exposure Limits

Notes:

1. Uncontrolled environments are defined as locations where there is potential exposure of

individuals who have no knowledge or control of their potential exposure.
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Test Configuration SAR, Averaged over 1g/10g (W/kQ) Temperature Verdict
Mode
Channel/Power(dBm) Low/29.8 Middle/29.4 High/29.2 ()
Cheek 0.392/0.226 0.420/0.239 0.276/0.163 22 Pass
Left Tilt - 0.048/0.029 - 22 Pass
With BT - 0.395/0.224 - 22 Pass
Cheek 0.640/0.352 0.779/0.388 0.563/0.307 22 Pass
PCS1900 Right Tilt - 0.068/0.043 - 22 Pass
With BT - 0.733/0.366 - 22 Pass
189515455 0.383/0.208 0.514/0.279 0.494/0.269 22 Pass
Body 189515489 - 0.434/0.228 - 22 Pass
With BT - 0.623/0.333 - 22 Pass
Maximum value
Conducted 1
g;(re](;u(iﬂng;’) EUT position OUtF()(l;ér:())Wer AE\\I/\?/%S)G Dlji?tv(v:é) Tefnr;tz‘.’C) Verdict
LeftHandSide Cheek, Middle Channel 29.4 0.420 -0.229 22 PASS
1900 RightHandSide Cheek, Middle Channel 29.4 0.779 -0.161 22 PASS
BodyWorn, Middle Channel, BT active 29.4 0.623 0.078 22 PASS
Note:

1. In PCS1900 band, the low, middle and high channels are CH512/1805.2MHz, CH661/1880.0MHz and
CH810/1909.8MHz separately.

2. For the Bodyworn measurements the sample was only placed with the antenna toward the phantom since
this position delivers the highest SAR values. The distance between flat phantom (upper surface) and DUT

is 1.5 cm.

3. The Maximum power drift during all the tests is -0.354dB at RightHandSide-Cheek-PCS1900-Low.
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Instrument Model Serial number NO. Datg of I_ast
Calibration

Desktop PC COMPAQ EVO N/A GSM-SAR-025 N/A

Dasy 4 software V 4.7 build 44 N/A GSM-SAR-001 N/A
Probe ES3DV3 3088 GSM-SAR-034 2006.12.12
DAE DAE3 569 GSM-SAR-023 2006.12.08
1900MHz ?::t:lre“ validation D1900V2 50028 GSM-SAR-020 2006.12.12

Phantom SAM 12 TP-1283 GSM-SAR-005 N/A

Robot RX90L FO3/5V32A1/A01 GSM-SAR-006 N/A
Dielectric probe kit 85070D US01440168 GSM-SAR-016 2006.12.19
Agilent network analyzer E5071B MY42100549 GSM-SAR-007 2006.12.19
Agilent signal generator E4438 14438CATO-19719 GSM-SAR-008 2006.12.19
Mini-Circuits preamplifier ZHL-42 D041905 GSM-SAR-033 2007.04.26
Agilent power meter E4416A GB41292095 GSM-SAR-010 2006.12.19
Agilent power sensor 8481H MY41091234 GSM-SAR-011 2006.12.19
HT CP6100 20N Coupling 6100 SCP301480120 GSM-SAR-012 2006.12.19
R&S Universal radio CMU200 103633 GSM-AUD-002 2006.12.19

communication tester




Order No: GSM10403269-2

Date: Jul. 09, 2007
4. Measurements |

Page: 12 of 72
4.1 LeftHandSide-Cheek-PCS1900-Mid

Date/Time: 2007-7-5 20:53:37
Test Laboratory: SGS-GSM
PCS1900-LeftHandSide-Cheek-Middle
DUT: GSM10403269L; Type: Head; Serial: 35654001950063-1

Communication System: PCS1900-GSM Mode; Frequency: 1880 MHz;Duty Cycle: 1:8.3

Medium: HSL1900_Head Medium parameters used: f = 1880 MHz; o = 1.42 mho/m; ¢.=38.6; p =
1000 kg/m’

Phantom section: Left Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3088; ConvF(5.07, 5.07, 5.07); Calibrated: 2006-12-12

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

- Electronics: DAE3 Sn569; Calibrated: 2006-12-8

- Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

- Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Cheek position - Middle(358)/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.485 mW/g

Cheek position - Middle(358)/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 1.71 V/m; Power Drift = -0.229 dB

Peak SAR (extrapolated) = 0.652 W/kg
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SAR(1 g) = 0.420 mW/g; SAR(10 g) = 0.239 mW/g

Maximum value of SAR (measured) = 0.462 mW/g

dB
— 0.000

—-10.0

-20.0

-30.0

-40.0

-h0.0

0 dB = 0.462mW/g

4.2 LeftHandSide-Tilt-PCS1900-Mid

Date/Time: 2007-7-5 22:06:11
Test Laboratory: SGS-GSM
PCS1900-LeftHandSide-Tilt-Middle

DUT: GSM10403269L; Type: Head; Serial: 35654001950063-1
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Communication System: PCS1900-GSM Mode; Frequency: 1880 MHz;Duty Cycle: 1:8.3

Medium: HSL1900_Head Medium parameters used: f = 1880 MHz; o =1.42 mho/m; ¢.=38.6; p =
1000 kg/m’
Phantom section: Left Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3088; ConvF(5.07, 5.07, 5.07); Calibrated: 2006-12-12

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

- Electronics: DAE3 Sn569; Calibrated: 2006-12-8

- Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

- Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Tilt position - Middle(358)/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.052 mW/g

Tilt position - Middle(358)/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 4.00 V/m; Power Drift = -0.063 dB

Peak SAR (extrapolated) = 0.072 W/kg

SAR(1 g) = 0.048 mW/g; SAR(10 g) = 0.029 mW/g

Maximum value of SAR (measured) = 0.052 mW/g
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dB
— 0.000

— -3.00

-6.00

-9.00

-12.0

-15.0 di

0 dB = 0.052mW/g

4.3 LeftHandSide-Cheek-PCS1900-Low

Date/Time: 2007-7-5 21:16:18
Test Laboratory: SGS-GSM
PCS1900-LeftHandSide-Cheek-Low
DUT: GSM10403269L; Type: Head; Serial: 35654001950063-1

Communication System: PCS1900-GSM Mode; Frequency: 1850.2 MHz;Duty Cycle: 1:8.3
Medium: HSL1900 Head Medium parameters used: f = 1850.2 MHz; o = 1.38 mho/m; ¢:=38.8; p =
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1000 kg/m’

Phantom section: Left Section
DASY4 Configuration:

- Probe: ES3DV3 - SN3088; ConvF(5.07, 5.07, 5.07); Calibrated: 2006-12-12

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

- Electronics: DAE3 Sn569; Calibrated: 2006-12-8

- Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

- Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Cheek position - Low(358)/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.424 mW/g

Cheek position - Low(358)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 1.73 V/m; Power Drift = -0.234 dB

Peak SAR (extrapolated) = 0.601 W/kg

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

Maximum value of SAR (measured) = 0.436 mW/g
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dB
— 0.000

—-10.0

-20.0

-30.0

-40.0

-h0.0

0 dB = 0.436mW/g

4.4 LeftHandSide-Cheek-PCS1900-High

Date/Time: 2007-7-5 21:42:16
Test Laboratory: SGS-GSM
PCS1900-LeftHandSide-Cheek-High
DUT: GSM10403269L; Type: Head; Serial: 35654001950063-1

Communication System: PCS1900-GSM Mode; Frequency: 1909.8 MHz;Duty Cycle: 1:8.3
Medium: HSL1900 Head Medium parameters used: f = 1909.8 MHz; o = 1.45 mho/m; &:=385; p =
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1000 kg/m’

Phantom section: Left Section
DASY4 Configuration:

- Probe: ES3DV3 - SN3088; ConvF(5.07, 5.07, 5.07); Calibrated: 2006-12-12

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

- Electronics: DAE3 Sn569; Calibrated: 2006-12-8

- Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

- Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Cheek position - High(358)/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.328 mW/g

Cheek position - High(358)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 1.47 V/m; Power Drift = -0.033 dB

Peak SAR (extrapolated) = 0.410 W/kg

SAR(1 g) = 0.276 mW/g; SAR(10 g) = 0.163 mW/g

Maximum value of SAR (measured) = 0.301 mW/g
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dB
— 0.000

—-10.0

-20.0

-30.0

-40.0

-h0.0

0dB = 0.301mwW/g

4.5 LeftHandSide-Cheek-PCS1900-Mid-BT

Date/Time: 2007-7-5 22:35:11
Test Laboratory: SGS-GSM
PCS1900-LeftHandSide-Cheek-Middle+BT
DUT: GSM10403269L; Type: Head; Serial: 35654001950063-1

Communication System: PCS1900-GSM Mode; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium: HSL1900_Head Medium parameters used: f = 1880 MHz; o =1.42 mho/m; ¢.=38.6; p =
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1000 kg/m’

Phantom section: Left Section
DASY4 Configuration:

- Probe: ES3DV3 - SN3088; ConvF(5.07, 5.07, 5.07); Calibrated: 2006-12-12

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

- Electronics: DAE3 Sn569; Calibrated: 2006-12-8

- Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

- Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Cheek position - Middle(358)BT/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.455 mW/g

Cheek position - Middle(358)BT/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 1.71 VV/m; Power Drift = -0.116 dB

Peak SAR (extrapolated) = 0.613 W/kg

SAR(1 g) = 0.395 mW/g; SAR(10 g) = 0.224 mW/g

Maximum value of SAR (measured) = 0.434 mW/g
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dB
— 0.000

—-10.0

-20.0

-30.0

-40.0

-h0.0

0 dB = 0.434mW/g

4.6 RightHandSide-Cheek-PCS1900-Mid

Date/Time: 2007-7-6 14:49:24
Test Laboratory: SGS-GSM
PCS1900-RightHandSide-Cheek-Middle
DUT: GSM10403269L; Type: Head; Serial: 35654001950063-1

Communication System: PCS1900-GSM Mode; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium: HSL1900_Head Medium parameters used: f = 1880 MHz; o =1.42 mho/m; ¢.=38.6; p =



Order No: GSM10403269-2
Date: Jul. 09, 2007
Page: 22 of 72
1000 kg/m’

Phantom section: Right Section
DASY4 Configuration:

- Probe: ES3DV3 - SN3088; ConvF(5.07, 5.07, 5.07); Calibrated: 2006-12-12

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

- Electronics: DAE3 Sn569; Calibrated: 2006-12-8

- Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

- Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Cheek position - Middle(358)/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.720 mW/g

Cheek position - Middle(358)/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 2.09 V/m; Power Drift = -0.161 dB

Peak SAR (extrapolated) = 1.33 W/kg

SAR(1 g) = 0.779 mW/g; SAR(10 g) = 0.388 mW/g

Maximum value of SAR (measured) = 0.861 mW/g
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dB
— 0.000

—-4.42

-B8.64

-13.3

-17.7 b

-22.1

0 dB = 0.861mW/g

4.7 RightHandSide-Tilt-PCS1900-Mid
Date/Time: 2007-7-6 14:20:31
Test Laboratory: SGS-GSM
PCS1900-RightHandSide-Tilt-Middle
DUT: GSM10403269L; Type: Head; Serial: 35654001950063-1

Communication System: PCS1900-GSM Mode; Frequency: 1880 MHz;Duty Cycle: 1:8.3

Medium: HSL1900_Head Medium parameters used: f = 1880 MHz; o =1.42 mho/m; ¢.=38.6; p =
1000 kg/m’

Phantom section: Right Section
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DASY4 Configuration:

- Probe: ES3DV3 - SN3088; ConvF(5.07, 5.07, 5.07); Calibrated: 2006-12-12

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

- Electronics: DAE3 Sn569; Calibrated: 2006-12-8

- Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

- Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Tilt position - Middle(358)/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.076 mW/g

Tilt position - Middle(358)/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 3.76 VV/m; Power Drift = -0.217 dB

Peak SAR (extrapolated) = 0.101 W/kg

SAR(1 g) = 0.068 mW/g; SAR(10 g) = 0.043 mW/g

Maximum value of SAR (measured) = 0.073 mW/g
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dB
— 0.000

—-3.10
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-9.30

-12.4

-15.5

0dB =0.073mWI/g

4.8 RightHandSide-Cheek-PCS1900-Low
Date/Time: 2007-7-6 15:21:07
Test Laboratory: SGS-GSM
PCS1900-RightHandSide-Cheek-Low
DUT: GSM10403269L; Type: Head; Serial: 35654001950063-1

Communication System: PCS1900-GSM Mode; Frequency: 1880 MHz;Duty Cycle: 1:8.3

Medium: HSL1900_Head Medium parameters used: f = 1880 MHz; o =1.42 mho/m; ¢.=38.6; p =
1000 kg/m’

Phantom section: Right Section
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DASY4 Configuration:

- Probe: ES3DV3 - SN3088; ConvF(5.07, 5.07, 5.07); Calibrated: 2006-12-12

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

- Electronics: DAE3 Sn569; Calibrated: 2006-12-8

- Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

- Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Cheek position - Low(358)/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.723 mW/g

Cheek position - Low(358)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 1.87 V/m; Power Drift = -0.354 dB

Peak SAR (extrapolated) = 1.09 W/kg

SAR(1 g) = 0.640 mW/g; SAR(10 g) = 0.352 mW/g

Maximum value of SAR (measured) = 0.715 mW/g
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dB
— 0.000
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-17.0

-21.3

0dB =0.715mW/g

4.9 RightHandSide-Cheek-PCS1900-High
Date/Time: 2007-7-6 15:43:54
Test Laboratory: SGS-GSM
PCS1900-RightHandSide-Cheek-High
DUT: GSM10403269L; Type: Head; Serial: 35654001950063-1

Communication System: PCS1900-GSM Mode; Frequency: 1909.8 MHz;Duty Cycle: 1:8.3

Medium: HSL1900 Head Medium parameters used: f = 1909.8 MHz; o = 1.45 mho/m; &:=385; p =
1000 kg/m’

Phantom section: Right Section
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DASY4 Configuration:

Probe: ES3DV 3 - SN3088; ConvF(5.07, 5.07, 5.07); Calibrated: 2006-12-12
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2006-12-8

Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Cheek position - High(358)/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.701 mW/g

Cheek position - High(358)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 1.75 V/m; Power Drift = -0.266 dB

Peak SAR (extrapolated) = 0.961 W/kg

SAR(1 g) = 0.563 mW/g; SAR(10 g) = 0.307 mW/g

Maximum value of SAR (measured) = 0.625 mW/g
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0 dB = 0.625mW/g

4.10 RightHandSide-Cheek-PCS1900-Mid-BT
Date/Time: 2007-7-6 16:07:55
Test Laboratory: SGS-GSM
PCS1900-RightHandSide-Cheek-Middle+BT
DUT: GSM10403269L; Type: Head; Serial: 35654001950063-1

Communication System: PCS1900-GSM Mode; Frequency: 1880 MHz;Duty Cycle: 1:8.3

Medium: HSL1900_Head Medium parameters used: f = 1880 MHz; o =1.42 mho/m; ¢.=38.6; p =
1000 kg/m’

Phantom section: Right Section
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DASY4 Configuration:

- Probe: ES3DV3 - SN3088; ConvF(5.07, 5.07, 5.07); Calibrated: 2006-12-12

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

- Electronics: DAE3 Sn569; Calibrated: 2006-12-8

- Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

- Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Cheek position - Middle(358)+BT/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.683 mW/g

Cheek position - Middle(358)+BT/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 1.98 V/m; Power Drift = -0.325 dB

Peak SAR (extrapolated) = 1.24 W/kg

SAR(1 g) = 0.733 mW/g; SAR(10 g) = 0.366 mW/g

Maximum value of SAR (measured) = 0.809 mW/g
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— 0.000
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-22.1

0 dB = 0.809mMW/g

4.11 Body-Worn-PCS1900-GPRS-Low-With Headset 189515455
Date/Time: 2007-7-5 15:49:37
Test Laboratory: SGS-GSM
PCS1900-Body-Worn-Low-1.5cm(455)
DUT: GSM10403269L; Type: Head; Serial: 35654001950063-1

Communication System: PCS1900-GPRS Mode; Frequency: 1850.2 MHz;Duty Cycle: 1:4

Medium: 1900-Body Medium parameters used: f = 1850.2 MHz; ¢ = 1.53 mho/m; &.=50.9; o = 1000
kg/m’®

Phantom section: Flat Section
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DASY4 Configuration:

- Probe: ES3DV3 - SN3088; ConvF(4.68, 4.68, 4.68); Calibrated: 2006-12-12

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

- Electronics: DAE3 Sn569; Calibrated: 2006-12-8

- Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

- Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Body Worn - Low(455)/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.445 mW/g

Body Worn - Low(455)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 11.5 V/m; Power Drift = 0.035 dB

Peak SAR (extrapolated) = 0.721 W/kg

SAR(1 g) = 0.383 mW/g; SAR(10 g) = 0.208 mW/g

Maximum value of SAR (measured) = 0.421 mW/g
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0dB = 0.421mW/g

4.12Body-Worn-PCS1900-GPRS-Mid-With Headset 189515455

Date/Time: 2007-7-5 16:16:34
Test Laboratory: SGS-GSM
PCS1900-Body-Worn-Middle-1.5cm(455)
DUT: GSM10403269L; Type: Head; Serial: 35654001950063-1

Communication System: PCS1900-GPRS Mode; Frequency: 1880 MHz;Duty Cycle: 1:4
Medium: 1900-Body Medium parameters used: f = 1880 MHz; ¢ = 1.56 mho/m; ¢=50.8; p = 1000
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kg/m’®
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3088; ConvF(4.68, 4.68, 4.68); Calibrated: 2006-12-12

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

- Electronics: DAE3 Sn569; Calibrated: 2006-12-8

- Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

- Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Body Worn - Middle(455)/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.597 mW/g

Body Worn - Middle(455)/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 12.3 VV/m; Power Drift = 0.032 dB

Peak SAR (extrapolated) = 0.955 W/kg

SAR(1 g) = 0.514 mW/g; SAR(10 g) = 0.279 mW/g

Maximum value of SAR (measured) = 0.563 mW/g
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0 dB = 0.563mW/g

4.13 Body-Worn-PCS1900-GPRS-High-With Headset 189515455

Date/Time: 2007-7-5 16:38:56
Test Laboratory: SGS-GSM
PCS1900-Body-Worn-High-1.5cm(455)
DUT: GSM10403269L; Type: Head; Serial: 35654001950063-1

Communication System: PCS1900-GPRS Mode; Frequency: 1909.8 MHz;Duty Cycle: 1:4
Medium: 1900-Body Medium parameters used: f = 1909.8 MHz; ¢ = 1.6 mho/m; ¢ =50.7; o = 1000
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kg/m’®
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3088; ConvF(4.68, 4.68, 4.68); Calibrated: 2006-12-12

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

- Electronics: DAE3 Sn569; Calibrated: 2006-12-8

- Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

- Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Body Worn - High(455)/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.578 mW/g

Body Worn - High(455)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 11.5 V/m; Power Drift = -0.005 dB

Peak SAR (extrapolated) = 0.938 W/kg

SAR(1 g) = 0.494 mW/g; SAR(10 g) = 0.269 mW/g

Maximum value of SAR (measured) = 0.546 mW/g
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0 dB = 0.546mW/g

4.14 Body-Worn-PCS1900-GPRS-Mid-With Headset 189515489

Date/Time: 2007-7-5 17:26:52
Test Laboratory: SGS-GSM
PCS1900-Body-Worn-Middle-1.5cm(489)
DUT: GSM10403269L; Type: Head; Serial: 35654001950063-1

Communication System: PCS1900-GPRS Mode; Frequency: 1880 MHz;Duty Cycle: 1:4
Medium: 1900-Body Medium parameters used: f = 1880 MHz; ¢ = 1.56 mho/m; ¢=50.8; p = 1000



Order No: GSM10403269-2
Date: Jul. 09, 2007
Page: 38 of 72

kg/m’®
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3088; ConvF(4.68, 4.68, 4.68); Calibrated: 2006-12-12

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

- Electronics: DAE3 Sn569; Calibrated: 2006-12-8

- Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

- Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Body Worn - Middle(489)/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.494 mW/g

Body Worn - Middle(489)/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 11.9 V/m; Power Drift = 0.031 dB

Peak SAR (extrapolated) = 0.849 W/kg

SAR(1 g) = 0.434 mW/g; SAR(10 g) = 0.228 mW/g

Maximum value of SAR (measured) = 0.480 mW/g
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0 dB = 0.480mW/g

4.15 Body-Worn-PCS1900-GPRS-Mid-With BT

Test Laboratory: SGS-GSM
PCS1900-Body-Worn-Middle-1.5cm+BT

DUT: GSM10403269L; Type: Head; Serial: 35654001950063-1

Date/Time: 2007-7-5 19:12:53
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Communication System: PCS1900-GPRS Mode; Frequency: 1880 MHz;Duty Cycle: 1:4

Medium: 1900-Body Medium parameters used: f = 1880 MHz; ¢ = 1.56 mho/m; ¢=50.8; p = 1000
kg/m’®
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3088; ConvF(4.68, 4.68, 4.68); Calibrated: 2006-12-12

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

- Electronics: DAE3 Sn569; Calibrated: 2006-12-8

- Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

- Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Body Worn - Middle+BT/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.721 mW/g

Body Worn - Middle+BT/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 12.6 VV/m; Power Drift = 0.078 dB

Peak SAR (extrapolated) = 1.22 W/kg

SAR(1 g) = 0.623 mW/g; SAR(10 g) = 0.333 mW/g

Maximum value of SAR (measured) = 0.687 mW/g
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Appendix

1. Photographs of Test Setup

1900MHz

15 cm
[5cm ‘
‘_
Fig.2 Photograph of the Tissue Simulant Fig.3 Photograph of the Tissue Simulant
Fluid Fluid Liquid depth 15cm Liquid depth 15cm for Body-Worn

for Right-Head Side
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Fig.4 Photograph of the Left Hand Side Cheek status

Fig.5 Photograph of the Left Hand Side Tilt status

Fig.6 Photograph of the Right Hand Side Cheek status
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Fig.7 Photograph of the Right Hand Side Tilt status

Fig.8 Photograph of the BodyWorn status
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2. Photographs of the EUT
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Fig.10 Back View
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3. Photographs of the battery

Fig.11 Front view of battery Fig.12 Back view of battery

4. Photograph of the charger and headset
1z 0

Fig.13 Charger
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Fig.15 Bluetooth
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5. Probe Calibration certification

Calibration Labaratory of -’."J‘:“—U% Schwalzerischer Kalibrierdionst
Schmid & Pariner — Service sulsss d'itsionnage

Enginearing AG T Serviie svizpare di Laraburn
Enughsusstrasss 43, B004 Zurich, Bwitzeriand ‘Ez“ﬁ@f Swiss Callbration Service
Ancradibed by the Swiss Faderal Offce of Mesroiogy and Accreditefion Accraditation No.: SC5 108

The Swiss Accreditation Service s oo of the signilories 1o the EA
Multiateral Agresmant for the recognition of calibratian certificates

Caibraion procedurn{s)

Callbraticn dals:

Caondition of the calibraled ilsm

This calbration cerificee documants T traceabiiity i nafioral siandands, which malzs Te phy urils af (&)
Thi MEasumements and i unNoenantes with conddence protability are given on the following pages and ene part of Tha carificale,

Al calibraions: have beon conducied in the dosed katxnatony eciity: emironmen lemperature (22 £ 370 and humsdity < 70%,

Calibration Equigenant usad {METE critica for calitvation)

Frimary Standeeds ne Cal D [Caibraied by, Cortifiate Mo Scheduled Calibeation

Prwar maler E44158 GEA41IIET4 S-a0r-05 [METAS, Mo, 251-00857) Aprd¥

Prwar sansor E44120 MY 41485277 B-Agr08 (METAS, Na. 261-00557) Apr-0T

Power sensar E44124 MY 41498087 S-Apt-08 {METAS, Ma. 251-00557) ApraT

Fosfierunpe 3 o Afien_or EM: 55054 (36 AEhAUG-DE (METAS, No. 217-00852) Augo7

Raferenis 20 dB ARerusior EN: B5085 (200] 4-npr-0E (METAS, o, 261-00553) Apr-F

Faferanoe 30 0B Afenuator BN: BT 20 N0kug-D6 (METAS, No. 217-00863) fug-aT

Reference Fraobe ESI0VE SN: 3073 2-Jan-08 [SPEAG, Ne. ES3-3013_Janl8) Jan-07

DREA SN 854 21-dun-Df (SPEAG, No. DAEA-B54_JunlE)  Jun-07

Sacandary Elandanis Iog Chack Data [in house} Scheduled Check

FF generior HP BR4BC USIB42UNTON A-A00-55 (SPEAG, In house check Row-05)  In howse check: Now-07

Patwors Analyasr HP 87536 USITIIONES 18-0ct-01 [SPEAG, in housa chack Dct08)  In house check: Dty
Funetion

Agpirovad by

e

This calbration cartficate snad nol be reproduced doapl in Tl wiihout weitlan approval of tha laboratony,

Certificate Mo: £53-3088_Dec(s Fage 1ol
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Schwelzorischer Ealtbriercienst
Servios sulsss d'dtalonnags
Serazio svizoero di tarabura

-]
C
5 Swiss Calibration Sarvice

Accsndiiad by e Swan Fadarmal Offios of Meriogy snd Accreditation Accroctanon ko SCS 108
The Swias Acersdiintian Sarvice is one of the signataries ta thae EA
Wuitlaiaral Agreement for the recogrilion of calibration certificaies:

Glossary:

TSL

tissue simulating liquid

MORMx, v,z sensitivity in free space

ConF
DCP

sensitivity in TSL / NORM. Y,z
digde compression point

Polarization & i rofation around probe axis
Polarization & 5 rofation 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 Accerding to the Following Standards:

a)

b)

|EEE Std 152B8-2003, “|EEE Recommended Practics for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) In the Human Head from Wireless
Communications Devices: Measurement Techniques®, December 2003

CEMWNELEC EM 50361, “Basic standard for the measuremant of Specific Absorption Rate
related to human exposure fo electromagnetic fislds from mobile phones (300 MHz - 3
GHz), July 2001

Methods Applied and Interpretation of Parameters:

-

MNORMy, .2 Assessed for E-field polarization & = 0 (f < 800 MHz in TEM-cell; f = 1800 MHz:
R22 waveguide). NORMx y.z are only intermediate values, |.e., the uncertainties of
MORMzx. v,z does not effect the E-field uncertainty inside TSL (see batow ConviF).
NORM(f)x. ¥,z = NORMx,y.z * frequency_response (see Frequency Response Chart). This
linearization is implementad in DASY4 software versions later than 4.2, The uncertainty of
the frequency responss is incleded in the stated uncertainty of ComeF,

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

ConvF and Boundary Effect Parameters; Assassed 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 selups are used for
mssessment of the paramaters applied for boundary compensation {alpha, depth} of which
typical uncertainty values are given. These parameters are used in DASY4 software to
improve probe accuracy cdose to the boundary. The sensitivity in TSL comesponds to
NORMx,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A
fraquency dependent ComvF is usad in DASY varsion 4.4 and higher which allows
extending tha validity from £ 50 MHz to £ 100 MHz.

Spherfcal isotropy (30 deviafion from isofropy): in a field of low gradients realized using a
flat phantom exposed by & patch antenna.

Sensor Offset: The sensor offset corresponds to the offset of vidual measurement center
from the probe tip (on probe axis). Mo tolerance reguired,

Cantificats Mo: ES3-3083_DecDE Fapge 2 ofg
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ES30V3 SN:3088 December 12, 2006

Probe ES3DV3

SN:3088

Manufactured: July 20, 2005
Last calibrated: September 13, 2005
Recalibrated: December 12, 2006

Calibrated for DASY Systems

{Mabe: non-compatible with DASYZ system!)
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ES30V3 SN:3088 December 12, 2006

DASY - Parameters of Probe: ES3DV3 SN:3088

Sensitivity in Free Spaue'“ Diode CnmpressionB
MormX 1.3 2 104%  pWiiim)® DCP X 94 mv
Morm®y 1,23 + 10.1% |.|.1'.|"n'|:"ul"||'ﬂ'l':I= DCP Y a4 m
NormZ 127 104%  pWiVIm) DCcPZ 93 my

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please sae Page 8.

Boundary Effect

TSL 900 MHz Typical SAR gradient: 5 % per mm
Sensor Center to Phantom Surface Distance L0mm 4.0 mm
SAR,, [W] Without Corraclion Algorithm 2.4 0.8
SAR,, [%] With Carrectian Algorthm 1.0 0.
TSL 1610 MHz Typical SAR gradient: 10 % per mm
Sensor Canter 1o Phantom Surface Dislance 30 mm 4.0 mm
SAR,,, %] ‘Without Carrection Algarithrm 16 45
S8Ry, [l With Comaction Algarithm 01 0.2z
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 k2, which for a normal distribution
corresponds to a coverage probability of approximately 95%.

* T uncartaintios of Normi, ¥, 2 do nol afiect the E7-fieid uncertainty inside TSL (4ea Page 8],
¥ Mumsrica! linssanzaion parmaiar unoertanty nol requined

Cerlificale Mo: ES3-3068_Declb Page 4 of 4
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ES30V3 SN:3088 December 12, 2006

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

(X}

Frequency raspongs (narmalized)
‘>
Q
o
]
-3
o

048
oA
07
06
0.5 - !
0 80 1000 1500 2000 2500 000
f [MHz]
—8—TEM —&— R22

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

Candicale Mo ES3-2088_Decld Fage Saf 8
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December 12, 2006

ES3DV3 SN:3088

Receiving Pattern (¢), 3 = 0°

f= 600 MHz, TEM ifi110EXX f= 1800 MHz, WG R22

e pct e ok M il L =X =—@=Y —#—I —0—Tal

14

o8 +4————tte—trt—trTtT 1Tt

o —o— 30 MHz
0.4 + S 1 S S SR S . . L 4 !w“ﬁ:

Error [dE]
'
8
z
&

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

Corlficale Ma: ES3-3088_DeclE Page G of 9
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ES3DV3 SN:3088 December 12, 2006

Dynamic Range f(SAReaq)

(Waveguide R22, f = 1800 MHz)

1L.E+T

1E+6

1.E45

1.E+4

1E+3 .

Input Sigmal V]

1.E«2

1.E+1

1B+ | | I}
gl 0.001 0.01 01 1 10 100

== 0] compensated = poinpensatad

Errar [dB]
&
a

il i ) ..‘.: [ S a8 N B R

100

0001 oo 01 1

SAR [miMcm’]

Uneertainty of Linearity Assessment:  0.6% (k=2)

Cerlificate Mo: ES3-3088 Dec0B Page 7T o9
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ES3DV3 SM:3088 December 12, 2006

Conversion Factor Assessment

=900 MHz, WGLE RS (head) f= 1810 MHz, WGLS R22 (head)
as 0.0
340 5.0
]
E E 20
F 20 'E
z g 150
E 15 E
T =
@ 1q | o 1eo
a8 5.0
Qu ! ! o.n |
L] 20 a0 Eill i} 20 i a0
z[rmami) z[mm]
=0 Anahytical =0 Maasuremenis —=@— Aralylical  =—0=—Maasuremenls

f [Miz) Validity [MHz}" TSL Permitlivity Conduclivity Alpha Depth ComF Uncartainty

goa & 504+ 100 Heasd 41525% 007 +5% 100 118 600 £91.0% [(k=2}
1810 =534+ 100 Head 40.025% 1.4025% or: 138 507 £11.0% (k=2)
2000 £S50/+100 Head 40.0+5% 140:25% 073 138 407 & 11.0% (k=2)
2450 £ 504100 Head 38.225% 1.8025% 0.r4 138 4,69 £11.8% (k=2)

200 50/ 100 Body 550x5% 1.05:8% 1.00 197 582 1 19.0% (k=2}

1810 = 50/z2 100 Body 533:5% 1.52:x5% 1.00 1.8 468 2 11.0% (k=2}
2000  + 5D/ 2700 Body 533:x53% 1.52:x5% D8 12r 4.51 = 11.0% (k=2)
2450 £ 5072100 Body H27+6% 195+5% DAy 112 433 = 11.8% (k=2)

 Tha validicy el £ 190 MEHz ordy spplies for DASY vwid snd higher (ses Page Z), The unceriaiedy |s the R3S
n!lhl:unvfu-:ﬂlhllﬂrl‘rcullm.‘. g ¥ and the why for tha i i b,

Cenficate No: EE3-2088_Dec0d Page Bof B
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ES3DV3 SN:3088 December 12, 2006

Deviation from Isotropy in HSL

Error (&, 8), f =900 MHz

Error [dB]

n
-1 000080 E-0UB0-060 M-0.60--0.40 H.0.40--0220 W-0.20-0.00
OoonoEn B020-ted E0ae06d B060-0.60 B0E0-1.00 |

Uneartainty of Spherical lsolropy Assessment: £ 2.6% (k=2)
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6. DAE Calibration certification

Calibration Laboratory of S, Senwslzarischor Kalibriordienst
Schmid & Partner %@ Barvice suilsse d'talonnage

Engineering AG = Sarvizio svirzers di taraturs
Zeughausstrasse 43, 8004 Zurich, Switzerland ‘fﬁe Zwiss Calibration Service
Aeceradilad by the Sedss Faseral Ofes af Matralogy srd Accreditasion Accreditation No.: SCS 108

Thia Swiss Acoreditation Service is ane of the signatorias to the EA
Mublilsteral Agresment for the recognition of calibration certificates

client  SGS—CSTC (MTT) Contificate Mo: DAE3-569_Dec06
CALIBRATION CERTIFICATE d =
Ot DAE3 - 5D 000 DO3 AL - SN 568

Criibratian procedure(s) QA CAL-D6vI2

Calibration procedure for the data acquisition slectronics (DAE)

Calbration date: Dacamber 8, 2006

Condition of the calibrated gem I Tolerance

This £alisration cerificate documents the acaabilly i nafional standarcs, which realize the physieal units of meesurements (51).
The meamuramits and the uncertaintes with canfidence prebabilty ane gheen on the following pajes ang are part of the cerificats,

A1 ealibrations have been sonducted in the closed kiboratony Facility: erinonment femperaturs (22 £ 317G and humiddy < T0%.

Cadlbration Equipment used (METE crilical for callbraton)

Primary Standards &8 Cal Date (Calibeabed by, Codificabe ko) Sohaduled Calibration
Fluke Proocess Calbrabor Type T0E | BN; 8235003 13-00t-06 (Elcal AG, No: B40F) Q07

Kiithiey Multimater Typa 2001 SN: DB10ETS CO-Cet-08 (Elcal 4G, Mo: S4TE) D07

Setondary Stendards DA Check Dabe (in housa) Sehadulad Crack
Calibrabor Baox W1.1 SE UMS 006 AB 1002 18-Jun-08 (SPEAG, In house check) I hapsa chisck Jun-07T

Mamn Functian

Slretee
| Calibrabed by Caafarm Giannalia Tachnician £ FHOST
;,&dﬂt_kﬁlﬁﬁ
fi [
Aperered by Fin Bamnall RED Direclor f— J? ﬁf%
e i e T

tasued: Dacember 8, 2006

This calliadion cartificate shall not be reproduced excepd In ful wihout weitten appateal of tha lebaratony.

Certificate Mo: DAEL-569_Dec0d Page 1af 5
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Calibration Laboratory of

r g  Schweizerischer Kallbrierdienst

Schmid & Partner c Service suisse détalonnages

Engineering AG Survizio svizzers di tarntura
Zuughoussirasse 43, 8004 Zurich, Swizerland S  Swiss Callbration Service
Aeradited by the Swiss Fecanal Offics of Metrology and Acoreditation Accreditation Mo.: SCS 108
The Swiss Accreditation Servics Is ona of the signatories to the EA
Multilateral Agreement for the recognition of callbration certificates
Glossary
DAE data acquisition electronics
Connector angle  information used in DASY system (o align probe sensor X to the robot

coordinate system.

Methods Applied and Interpretation of Paramaters
s OC Voltage Measurement: Calibration Factor assessed for use in DASY systam by
comparison with a calibrated instrument raceable to national standards. The figure given
coresponds to the full scale range of the veltmeter in the respective range.

» Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required.

» The following parameters contain technical information as a result from the performance
test and require no uncertainty.

« DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of the
nominal calibration voltage. Influence of offset voltage is included in thi= measure ment.

« Commen mode sensitivity; Influence of a positive or negative commaon mode voltage on the
differential measurament.

» Channel separation: Influence of a voltage on the neighbor channels not subject to an input
voltage.

s AD Converter Values with inputs shorted: Values on the internal AD converier
cormesponding to zero inpul voltage

s Input Offset Measurement: Output voltage and statistical results over a large number of
zaro voltage measurements.

s input Offset Current: Typical value for information; Maximum channel input offset current,
not considering the input rasistance.

= Input resistance: DAE input resistance at the connector, during internal auto-zeroing and
during measurement,

= Low Battery Alarm Voltage: Typical value for information. Balow this voltage, a battery
alarm signal is generated.

. Power consumption: Typical valug for information. Supply currents in various operating
modes,

Carfificate Mo: DAES-588_Decl8 Page 2 ol 5
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DC Voltage Measurement
AJD - Corverler Resolution nominal

Page: 59 of 72

High Riange: IwsB= 6.1V, full range =  -100,,,+300 m\/
Low Range: 1LEE = GinV , full range = -T...... +3my
DASY measurement parameters: Auto Zero Tima: 3 sac; Maasuning time: 3 sec
Callbration Factors X Y z
High Range 404.742 £ 0.1% (k=2) | 404.327 £0.1% (k=2) | 204103 £ 0.1% (k=2)
Low Range 393547 £ 0.7% (k=2] | 3.03513 £ 0.7% (k=2) | 3.53385+ 0.7% (k=2)

Connector Angle

[ connector Angle to be used in DASY system 80°21°

Cartificate Mo DAES-GE0_Decl Paga 3of 5
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Appendix
1. DC Voltage Linearity
High Range Input [V} Reading (V) Error (%)
Channel X + Input 200000 1999990.9 0.00
Channal X + [nput 20000 2000227 0.01
Channal X = Irupast 20000 10988 87 0.0
Channel ¥ + Inpuit 200000 200000.1 0.00
Channel ¥ + Inpurt 20000 18999.20 0.00
Channel ¥ - Input 20000 -20003.47 002
Chaninal Z + Input 200000 200000.0 0,00
Channal Z + Input 20000 2000101 0.01
Channal Z - It 20000 -20001 .46 0.01
Low Range Irpadt (V) Reading (pV) Error (%)
Channel X + Input 2000 1869.9 0.00
Channel X + Inpust 200 19681 -0.05
Channel X = Input il =200, 88 0.43
Channel ¥ + Input 2000 1999.8 0.00
Chaninel ¥ + Input 200 199,35 -0.32
Chaninal ¥ - Imput 200 -200.57 028
Channel Z + Input 2000 2000.1 0.00
Channel Z + Input 200 200.37 0.19
Channel Z - Input 200 -201.04 0.52
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring tirme: 3 sec
Commaon mode High Range Low Range
Input Voltage (mV) Average Reading (pV) Ayerage Reading (uV)
Channel X 200 -6.0B -11.00
e -200 B46 1292
Channel ¥ 200 6.B5 6.78
- 200 807 .07
Emal Z 200 -5.10 -5.58
- 200 4.40 3.64
3. Channel separation
DASY megsuwemant paramelers: Auto Zaro Time: 3 sec; Measuring time: 3 sec
Input Valtage (mV) | Channel X (pV) | Channel ¥ (V) Channel Z (uV)
Channel X 200 - a7 0.37
Channel ¥ 200 1.04 .88
Channel £ 200 -1.66 D07

Cenficate Meo: DAES-569_Dec0é
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring tima: 3 sac

High Range (LSEB) Lew Range (LSB)
Chanmel X 16305 15608
Chanmel ¥ 15744 16385
Chanmel Z 16312 16061

5. Input Offset Measurement
DASY measuremsant paramaters: Auto Zaro Time: 3 sec; Measuning time: 3 sac

Input 1002

Average (V) | min. Offset (1V) | max. Offsst (V) | > ‘i'u';}""““
Chanmel X Q.18 -0.70 1.24 030
Chanrel ¥ 1,80 =248 =0.86 032
Channed Z 0,29 -1.18 .82 038

6. Input Offset Current
heoeminal Input circuitry offast current on all channels; <256,

7. Input Resistance

Zeraing (MOhm) Measuring (MOhm)
Channal X 200.2 0.2001
Channal ¥ 204.0 0.2001
Channal Z 205.8 0.2000

8. Low Battery Alarm VYoltage (verified during pre test)

Typlcal values Alarm Level (VDC)
Supply [+ Vee) e
Supply (- Vec) T8
9. Power Consumption {verified during pra test)
Typical values Switched off (mA) | Stand by [m#A) Transmitting {maA)
Supply [+ Vec) +0.0 +Gi 14
Supply (- Vec) —1.m Ll -8

Ceriticate No: DAEL-560_DecDf Page §of §
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7. Dipole Calibration certification

Calibration Laboratory of ﬂ*’@@{ Schweizerischer Kalibriardianst

Schmid & Partner = g Service sulsse Tiétalonnags
Engineering AG 2 Servizio svicoers di taratura

zwghauwrmnngs, 3004 Zurich, Switzeriand %ﬂﬁ & s Swiss Calibration Service
Accredited by B8 Swiss Faderal Ofhce of Metrology and Accrediation Aceramitation Mo.: SCS 108

The Swiss Accreditation Servies 18 ona af the signatorkes to the EA

Muiltiabe Fak A 4 for the recognition of calfrallon cenificatns

Clisnt SGS-CSTC (MTT) Cartificats No: D1900V2-5d028_Dec0E
|CALIE RATION CERTIFICATE

| Object Di300WE - SN: 54028

Calbmtion procedurels} o8 CAL-05.vE

Calibration procedure for dipole validation kits

Calfration date: December 12, 2006

Cordition of the calibrated tem |0 Tolerance

This cabbratian certificabe docufients tis facaabilty o national standards, which realize fhe physical units of messurements (S}
Thes reasuram ents and e uncerainies with sonfidence probablity are given on e fllowing peges and are pan of e cartificats

Al calibralions have basn conducted in e closed boratony faclity; emronment lemperatune (22 + 372 and humidity < 70%.

Calioration Equipment used [MATE critical for calibiration)

Primary Stardarnds o # Cal Date {Calbrated by, Cartificabs Mo} Seneciied Calibradion
Powar meder EPf-4428, GEAT4H0TL 03-0ca-08 {METAS, o, 217-00608) Qg7
Powar zansor HP BaB 14, US3TI02TRE (3008 {METAS, Mo 217-00608) D07
Rederence 20 dB Atleruator Say: 5088 [20G) 10-fug-06 (METAS, No 217-00581} PugrOT
Ratarance 10 dB Atierusator S 5047, (100 Tik=pau06 (METAS, Mo Z217-00581 ) AT
Relerancs Prabe ETA0WE SN 1BO07 150010 (SPEAG, Mo. ET3-1507_OclDg) o7
Ralaranca Praba ES30V3 SN: 3025 1800106 (SPEAG, Mo, E53-3025_ Octli) Oct-07
CAEd | &M 601 15-[mpo-08 | BPEAG, Mo, DAES-G01_DecliS) Diec-08
smmg_ﬁmrqards 0@ Check Date (in Fousa) Schduled Chack
Perwer ganeor HE 84814 MYA10E2317 18.0ck-02 (SPEAG, in house chack Oct-05) In house check: DC-07
RF generator Aglerd EHIE MY.210008TS 11-May-05 [SPEAG, in housa sheek May-05)  En house chad: Now-07
Mabwank Analyzer HP BTSIE USITIR0SAS S4308 18:0ct-01 (SPEAG, in house chack Oct-08] In house chadd: Dol-O7

Maimsa Funclion Signalure
Calibrated by I Ml Laboralsry Tachnician p h-e,l. i

.

Appeoved by Katja Paravic Techrecal Marager fZ-‘A{;]

Issiied; Decomiber 14, 2006

This calibration sericie shal not De reprocuced exoept in full wilhout wiilhen spproval of o laboriony:

Cerlificate Ne: D1500V2-508028_Dacls Page 1l d
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Calibration Laboratory of AN Schweizerischer Kallbriendbenst

Schmid & Partner M}: Sarvice suissa Calaonnage
Engineenng AG e ¥ Barvizio svizraro &l taratura

Zeughaussirasse 43, 8004 Zurich, Switzedtand {W.fﬁ.&'\* Swiss Callbration Sarvice

Accredited by the Swiss Federal Difica of Malrology and Accreditation Accreditation Ne! SCS 108

The Swiss Accraditation Service s one of the sipnaiories to the EA

Muttslateral Ags ot for the gnitien of calibration cartiieales

Glossary:

T5L tissue simulating liquid

ConvF sensitivity in TSL/ NORM x,y.2

A, not applicable or not measured

Calibration is Performed According to the Following Standards:

aj

IEEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (3AR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, December 2003

b} CENELEC EM 50381, "Basic standard for the measurement of Specific Absomtion Rate

c)

related to human exposure to electromagnetic fields from mobile phones (300 MHz - 3
GHz), July 2001

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

Additional Documentation:
d} DASYd Systermn Handbook

Methods Applied and Interpretation of Parameters:

-

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

Antenna Paramefers with TSL: The dipole is mountad with the spacer to position its feed
point exactly below the center marking of the flat phantorn section, with the arms onented
paraliel to the body axis.

Feed Point Impedance and Relurn Loss: These parameaters are measurad with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measuremeant at the SMA connector to the feed point. The Returm Loss ensures low
reflactad power. Mo uncertainty required.

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

S5AR measured: SAR measured at the stated antenna input power.

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

SAR for nominal TSL parameters: The measurad TSL parameters are used to caloulate the
nominal SAR result.

Coerificzale Mo: 01900V2-54028_Decdi Page 2 of 8



Order No: GSM10403269-2
Date: Jul. 09, 2007
Page: 64 of 72

Measurement Conditions
DASY syatem configuration, as far as nod given on page 1.
DASY Version [R5 W47
Extrapolatian Advancad Exirapolation
Phantam Modular Fiat Phantom V5.0
Distance Dipole Center - TEL 10 mem wilh Spacar
Area Scan Resolution di, dy =15 mm
Zoom Scan Resolution du, dy,dz =5 mm
Frequency 1900 MHz + 1 MHz
Head TSL parameters
The following parametars and calculations were applied.
Temperature Permittivity Conductivity
Mominal Head TSL parametars 20 d0.0 1.40 mihaoim
Measured Head TSL parameters (220405 °C MAtE%R 1.40 mbaodm + 6 %
Head TSL temperature during test (212+023)°C - —
SAR result with Head TSL
SAR averaged over 1 em® {1 g) of Head TSL condition
SAR measured 250 mW input power B.36mW /g
SAR normalized normalized to 1W T4mW g

SAR for nominal Hesd TSL parameters

normaized to 1W

36,6 mW I g £ 17.0 % (k=2)

SAR averaged ower 10 om® (10 g) of Head TSL Candition
SAR measuned 280 mW input power 496 mW /g
SAR normalized narmadized bo 1W 198 mW /g

SAR for nominal Head TSL paramaters '

normadizad bo W

10.5 mW | g £ 16.5 % (k=2)

! Carmraction to nominal TSL parameters according to d), chapter “SAR Sensiivities”

Carfificabe No: D1900V2-54028_DwecDB
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Body TSL parameters
The lolowing parameters and caloulglions were applied,
Temperature Permittivity Conductivity
Mominal Body T5L parameters 220G 53.3 1.52 mho/m
Measured Body TS5L parameters (22.0+0.2)"C 518+8% 1.54 mho/m £ & %
Body T5L temparature during test (21.8+£0.2)"C - e
SAR result with Body TSL
SAR averaged over 1 em® {1 g) of Body TSL Candilian
SAR measured 250 W inpl power 950 mW fa
SAR normalized normakized to 1W Ja0mW fg

SAR for nominal Body TSL parameters *

normakized to 1W

370 mW (g £17.0 % (k=3)

SAR averaged over 10 cm” (10 g) of Bady TSL candiban
SAR messured 250 mW Input power 505mW g
SAR normelized normalized to 1W 202mwW fg

SAR for nominal Body TSL parameters

narmabzed to 1W

19.8 mW { g £ 16.5 % (k=2)

# Corection to nomingl TSL parameters aceonding lo d), chapler “SAR Sansftivities"

Caortificats Mo D18900V2-54028_Decd
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Appendix
Antenna Parameters with Head TSL

Impedance, ransformed 1o feed paint B4 +45]0
Retum Loss -24.1dE

Antenna Parameters with Body TSL

Impedance, transformed 1o feed point Bl2 o+ 660

Ratum Loss -23.6dB

General Antenna Parameters and Design

Elecirical Delay (one direction) [ 1197 ne

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

The dipode is made of siandard semirigid coaxial cable. The cenber conductor of the feeding line s directly connected 1o the
sacond arm of the dipole. The anlenna s therefore shor-cirowted for DC-sigrais

Mo excessive force must be applied 1o the dipole arms, because they might bend or the soldered conneciions near the
feadpoint may ba damaged.

Additional EUT Data
Manufaciurad by SPEAG
BManufactured an December 17, 2002

Cartificate Mo: D900V 2-54026_DecDB Page Gof g
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DASY4 Validation Report for Head TSL
Date/Time: 11.12.2006 18:50:48

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: DI900V2Z; Serial: DI900V2 - SN; 54028
Communication System: CW; Frequency: 1900 MHz; Duty Cyele: 131
Medium: HSL U10 BB,
Medium parameters used: ['= 1900 MHz; o= 1.4 mho/m; ¢ = 38.4; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASY4 (High Precision Assessment)
DASY4 Configuration:
+  Probe: ETIDVE - SN1507 (HF ) ConvF(4.57, 4.57, 4.97%; Calibrated; 19,10.2006
®  Semsor-Surfacs; 4mm (Mechonical Surface Detection)
& Electranics: DAE4 Sn60]; Cslibeated: 15122003
= Phantom: Flat Phantoss 5.0 (frontl, Type: QDHO0PS0AA
*  Memurement SW: DASYS, V4.7 Build 44; Postprocessing SW: SEMCAD, V18 Build 171

Pin = 250 mW; d = 10 mm/Area Scan (101x101x1):
Measurement grid: dx=10mm, dy=10mm
Meaximum value of SAR (interpolated) = 10.6 mWig

Pin =250 mW; d = 10 mm/Zoom Scan (7x7x7)/Cube 0:
Measuremetit prid: dx=5mm, dy=53mm, de=5mm

Reference Value = 86.6 Vim: Power Drift = 0.033 dB

Peak SAR {extrapolated) = 15.9 Wikg

SAR(I g) = 9.36 mW/g; SAR(10 g) = 4.96 mWig

Maximum value of SAR (measured) = 10.6 mW/g

de |
p.oom

=5.00

-15.0

-20.0

-25.0 l "

0 dB = 10.6mWg
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Impedance Measurement Plot for Head TSL
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DASY4 Validation Report for Body TSL

Dater Time: 12.12.2006 16:43:40

Test Laboratory: SPEAG, Zurich, Switzerland

DEUT: Dipole 19040 MHz; Type: DI3MW2; Serial: DI%00OVE - SN:54028

Commumnication System: CW; Frequency: 1900 MHz: Duty Cyele: 1:1

Medium; MSL U0 BB;

Medium parameters used: = 15900 MHz: o = 154 mho'm; &= 51.8; p= 1000 hgf'mJ
Phantom section: Flat Section

Measurement Standard: DASY4S (High Precision Assessment)

DASY4 Configuration:

Prabe: ETIDVE - SNESOT (HF ) ConvF{4.43, 4,43, 443 ) Calibrared: 19.10.2006
Sensor-Surface: dmm {Mechankcal Surfece Detection)

Eleetrenies: DAES Spb01: Calibeted: 15122005

Phamtom: Flat Phantom 5.0 (front) Type: QDODOPS0AA

Bleasurement SW: DASYE, V4.7 Bulld 44; Pesiprocessing 5W: SEMCAD, VLB Build 171

Pin =250 mW; d = 10 mm/Zoom Scan (7x7x7)'Cube 0:
Measurement grid; dx=3mm, dy=3mm, dz=3mm

Referenee Value = B9.1 Vim: Power Dreift= 0,027 dB

Peak SAR (extrapolated) = 16.2 Wikg

SAR(1 g) = 9.5 mWig; SAR(10 g) =505 mW/g

Maximum value of SAR (measured) = 10.4 mW/g

o.00o

-8.00

-12.0

-16.0

-20.0

O dB = 10.4mW/g
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Impedance Measurement Plot for Body TSL
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Uncertainty analysis
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Tol. FProb. | Div. | () (esd | St une. (4 950 | (v
Frror Description (= W) | dist. (e | (o) | (1g) | (100
Measurement Svstem
Probe Calibration 4.8 N 1 1 1 4.8 4.8 %
Axial Isotropy 4.7 R Va3 1 1 2.7 2.9 ™0
Hemispherical Isotropy 1] i V'3 1 1 ] 0 "
Boundary Effects 1.0 R V3 1 1 (.6 (1.6 ™
Linearity 4.7 R Vo 1 1 2.7 T ™
Swvatem Detection Limit 1.0 R V3 1 1 (.6 (1.6 3
Readout Electronics 1.0 N 1 1 1 1.0 1.0 %
Response Time [ R Vo 1 1 ] [ 3
Integration Time 1] I v 1 1 ] [ e
RF Ambhient Conditions a.0 R Vo 1 1 1.7 1.7 %
Probe Positioner .4 I V3 1 1 nz2 2 s
Probe Positioning 2.9 I va 1 1 1.7 1.7 s
Algorithims for Max, SAR Ewal. 1.0 I va 1 1 (. (.6 s
Dipole
Dipole Axis to Liguid Distance 2.0 v 1 1 1.2 1.2 s
Input power and SAR drift meas, i v 1 1 2 LT e
Phantom and Tissue Param.
Phantom Uncertainty 4.0 I v 1 1 23 2.3 e
Liguid Conductivity (target) 5.0 R. via | 064 | (043 1.8 1.2 e
Liguid Conductivity (meas.) 2.5 N 1 G4 | 043 1.6 1.1 w0
Liquid Permittivity (target) 5.0 R v 3 0.6 (149 1.7 1.4 W
Liguid Permittivity (imeas.) 2.5 N 1 06 | 049 1.5 1.2 w0
Combined Stdandard Uncertainty H.d H.1 o
Coverage Factor for 95°5% kp=2
Frxpanded Uncertainty | 16,5 | 16.2 |

Dasy4 Uncertainty Budget
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9. Phantom description
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