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SAR TEST REPORT

Eequipment Under Test : GSM900&DCS1800&PCS1900MHz MOBILE PHONE
Model No. : E2006L

FCCID M9HE2006L
Applicant : SAGEM Communication
Address of Applicant : 2,rue du Petit Albi
BP 28250
95801 CERGY PONTOISE Cedex
Date of Receipt : 2006.05.12
Date of Test : 2006.05.17—- 2006.05.29
Date of Issue: 2006.05.31
Standards:

FCC OET Bulletin 65 supplement C,
ANSI/IEEE C95.1, C95.3, IEEE 1528-2002

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 : 2006.05.31
F f

i ]
Approved by : ’}'f: rmx.![ ";r'l,ﬁ TR Date : 2006.05.31
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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. E2006L
Serial No. IMEI: 35999900000020-8
H/W Version VOx
S/W Version L 5,KB
Battery Type Li-ion
Antenna Type Inner Antenna
Operation Mode PCS1900
Modulation Mode GMSK

Frequency range

PCS1900 Tx: 1850~1910 MHz

Rx: 1930~1990 MHz

Maximum RF Conducted Power

PCS1900: 30dBm

GPRS

Multislot Class 10 ,uplink 2 TS
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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

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

A dosimetric 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.

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

The Electro-optical converter (EOC) performs the conversion 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.
Tissue simulating liquid mixed according to the given recipes.

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

_| E |

Fig. b the microwave circuit arrangement used for SAR system verification

A. Agilent Model E4438C Signal Generator
B. Mini-Circuit Model ZHL-42 Preamplifier
C. Agilent Model E4416A Power Meter
D. Agilent Model 8481H Power Sensor
E. HT CP6100 20N Dual directional coupler
F. Reference dipole antenna
o Target Target
Validation Frequency Measured Measured Measured
_ SAR 1g SAR 10g
Kit (MHz) SAR 1g SAR 10g Date
(250mW) (250mW)
ES3DV3 1900
9.89 5.16 9.66 5.06 2006-05-27
SN3088 Head
ES3DV3 1900
9.81 5.22 9.69 5.12 2006-05-17
SN3088 Body
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ES3DV3
SN3088

1900
Body

9.81

5.22

9.63

511

2006-05-29

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 . o o Simulated Tissue
(MH2) Type Limit/Measured Permittivity (p) | Conductivity (o) Temp (°C)
Measured, 2006-05-27 39.75 1.432 22.3
Head
Recommended Limit 40.0%x5% 1.40£5% 20-24
Measured, 2006-05-17 51.52 1.525 22.5
1900
Recommended Limit 53.3t5% 1.52+5% 20-24
Body
Measured, 2006-05-29 51.59 1.532 22.4
Recommended Limit 53.3t5% 1.52+5% 20-24

Table 2. Dielectric parameters for the Frequency Band 900MHz&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.



Order No: SHGLO060400064GSM-2
Date: May. 31, 2006
Page: 10 of 66

2. Summary of Results

Frequency EUT position Oﬁ?nutjltu:ct)(\e/\?er 1g Average, 10g Average P[c)):;lf(ter 'IA'\:rqnb. i
Band(MHz) P '?dBm) (WIKg) | WIKg) | o (oc)p Verdict
LeftHandSide Cheek, Low Channel 30.4 0.219 0.133 0.008 22 PASS
LeftHandSide Cheek, Mid Channel 30.4 0.258 0.156 0.013 22 PASS
LeftHandSide Cheek, High Channel 29.9 0.238 0.144 -0.067 22 PASS
LeftHandSide Tilt, Low Channel 30.4 0.254 0.138 0.020 22 PASS
LeftHandSide Tilt, Mid Channel 30.4 0.294 0.159 -0.064 22 PASS
LeftHandSide Tilt, High Channel 29.9 0.259 0.137 0.016 22 PASS
RightHandSide Cheek, Low Channel 30.4 0.303 0.164 0.021 22 PASS
RightHandSide Cheek, Mid Channel 30.4 0.333 0.180 0.025 22 PASS
RightHandSideCheek, High Channel 29.9 0.313 0.166 -0.050 22 PASS

PCS 1900

RightHandSide Tilt, Low Channel 30.4 0.288 0.155 0.068 22 PASS
RightHandSide Tilt, Mid Channel 30.4 0.338 0.179 0.010 22 PASS
RightHandSide Tilt, High Channel 29.9 0.319 0.164 -0.035 22 PASS
BodyWorn, GSM,Low Channel, 30.4 0.417 0.228 0.100 22 PASS
BodyWorn, GSM,Mid Channel, 30.4 0.514 0.277 -0.003 22 PASS
BodyWorn, GSM,High Channel, 29.9 0.733 0.373 -0.043 22 PASS
BodyWorn, GPRS,Low Channel, 29.0 0.589 0.316 -0.061 22 PASS
BodyWorn, GPRS,Mid Channel, 28.9 0.743 0.396 -0.063 22 PASS
BodyWorn, GPRS,High Channel, 28.5 1.01 0.509 0.128 22 PASS
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Conducted 19 10g . Amb.
Frequency - Power Drift

Band(MHz2) EUT position Output Power (Average| Average (dB) Temp |verdict

(dBm) (W/Kg) | (W/Kg) ('C)
RightHandSide Tilt, Mid Channel 30.4 0.338 0.179 0.010 22 PASS

1900
BodyWorn,GPRS, High Channel 28.5 1.01 0.509 0.128 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.
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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 4.6 build 23 N/A GSM-SAR-001 N/A
Probe ES3DV3 3088 GSM-SAR-031 2005.09.13
DAE DAE3 569 GSM-SAR-023 2005.11.17

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

Robot RX90L FO3/5V32A1/A01 GSM-SAR-008 N/A
1900MHz Sg'iztoelz validation D1900V2 5d028 GSM-SAR-020 2005.8.25
Dielectric probe kit 85070D US01440168 GSM-SAR-016 2005.12.19
Agilent network analyzer ES5071B MY42100549 GSM-SAR-007 2005.12.19
Agilent signal generator E4438 14438CATO-19719 GSM-SAR-008 2005.12.19
Mini-Circuits preamplifier ZHL-42 D041905 GSM-SAR-035 2006.04.19
Agilent power meter E4416A GB41292095 GSM-SAR-010 2005.12.19
Agilent power sensor 8481h MY41091234 GSM-SAR-011 2005.12.19
HT CP6100 20N Coupling 6100 SCP301480120 GSM-SAR-012 2005.12.19
R&S Universal radio CMU200 103633 GSM-AUD-102 2005.12.20

communication tester
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4.1 FCC-OET65-LeftHandSide-Cheek-PCS1900-Low

Date/Time: 2006-5-27 17:58:10
Test Laboratory: SGS-GSM
LeftHandSide-Cheek-PCS1900-Low
DUT: GSM600640; Type: Head; Serial: 35999900000020-8

Communication System: PCS1900-GSM Mode; Frequency: 1850.2 MHz;Duty Cycle: 1:8.3

Medium: HSL1900 Medium parameters used: f = 1850.2 MHz; ¢ = 1.42 mho/m; & .=40.5; p = 1000
kg/m’®

Phantom section: Left Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: ES3DV 3 - SN3088; ConvF(4.93, 4.93, 4.93); Calibrated: 2005-9-13
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2005-11-17

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

Measurement SW: DASY 4, V4.6 Build 23; Postprocessing SW: SEMCAD, V1.8 Build 160

Cheek position - Low/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.244 mW/g

Cheek position - Low/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm
Reference Value = 11.9 V/m; Power Drift = 0.008 dB
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Peak SAR (extrapolated) = 0.327 W/kg

SAR(1 g) = 0.219 mW/g; SAR(10 g) = 0.133 mW/g
Maximum value of SAR (measured) = 0.235 mW/g

dB
— 0.000

—-3.34

-b.68

-10.0

-13.4

-16.7

0 dB = 0.235mW/g
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4.2 FCC-OET65-LeftHandSide-Cheek-PCS1900-Mid

Date/Time: 2006-5-27 18:35:13
Test Laboratory: SGS-GSM
LeftHandSide-Cheek-PCS1900-Mid
DUT: GSM600640; Type: Head; Serial: 35999900000020-8

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

Medium: HSL1900 Medium parameters used: f = 1880 MHz; o = 1.44 mho/m; ¢:=40.3; p = 1000
kg/m’®

Phantom section: Left Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: ES3DV 3 - SN3088; ConvF(4.93, 4.93, 4.93); Calibrated: 2005-9-13
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2005-11-17

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

Measurement SW: DASY 4, V4.6 Build 23; Postprocessing SW: SEMCAD, V1.8 Build 160

Cheek position - Middle/Area Scan (71x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.287 mW/g

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

Reference Value = 12.8 VV/m; Power Drift = 0.013 dB

Peak SAR (extrapolated) = 0.392 W/kg

SAR(1 g) = 0.258 mW/g; SAR(10 g) = 0.156 mW/g

Maximum value of SAR (measured) = 0.282 mW/g
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dB
— 0.000

—-3.46

-6.92

-10.4

13.8

-17.3

0 dB =0.282mW/g

4.3 FCC-OET65-LeftHandSide-Cheek-PCS1900-High

Date/Time: 2006-5-27 19:04:33

Test Laboratory: SGS-GSM
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LeftHandSide-Cheek-PCS1900-High

DUT: GSM600640; Type: Head; Serial: 35999900000020-8

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

Medium: HSL1900 Medium parameters used: f = 1909.8 MHz; ¢ = 1.47 mho/m; e =40; p = 1000
kg/m’®

Phantom section: Left Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: ES3DV 3 - SN3088; ConvF(4.93, 4.93, 4.93); Calibrated: 2005-9-13
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2005-11-17

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

Measurement SW: DASY 4, V4.6 Build 23; Postprocessing SW: SEMCAD, V1.8 Build 160

Cheek position - High/Area Scan (71x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.262 mW/g

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

Reference Value = 12.3 V/m; Power Drift = -0.067 dB

Peak SAR (extrapolated) = 0.365 W/kg

SAR(1 g) = 0.238 mW/g; SAR(10 g) = 0.144 mW/g

Maximum value of SAR (measured) = 0.259 mW/g
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dB
— 0.000

—-3.56

-F12

-10.7

14.2

-17.8

0 dB = 0.259mW/g

4.4 FCC-OET65-LeftHandSide-Tilt-PCS1900-Low

Date/Time: 2006-5-27 19:38:59

Test Laboratory: SGS-GSM



Order No: SHGLO060400064GSM-2
Date: May. 31, 2006
Page: 19 of 66
LeftHandSide-Tilt-PCS1900-Low

DUT: GSM600640; Type: Head; Serial: 35999900000020-8

Communication System: PCS1900-GSM Mode; Frequency: 1850.2 MHz;Duty Cycle: 1:8.3

Medium: HSL1900 Medium parameters used: f = 1850.2 MHz; ¢ = 1.42 mho/m; & .=40.5; p = 1000
kg/m’®

Phantom section: Left Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: ES3DV 3 - SN3088; ConvF(4.93, 4.93, 4.93); Calibrated: 2005-9-13
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2005-11-17

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

Measurement SW: DASY 4, V4.6 Build 23; Postprocessing SW: SEMCAD, V1.8 Build 160

Tilt position - Low/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.294 mW/g

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

Reference Value = 13.7 V/m; Power Drift = 0.020 dB

Peak SAR (extrapolated) = 0.431 W/kg

SAR(1 g) = 0.254 mW/g; SAR(10 g) = 0.138 mW/g

Maximum value of SAR (measured) = 0.284 mW/g
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dB
— 0.000

— -3.68

-f.36

-11.0

-14.7

-18.4

0 dB = 0.284mW/g

4.5 FCC-OET65-LeftHandSide-Tilt-PCS1900-Mid

Test Laboratory: SGS-GSM

Date/Time: 2006-5-27 20:08:41
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LeftHandSide-Tilt-PCS1900-Mid

DUT: GSM600640; Type: Head; Serial: 35999900000020-8

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

Medium: HSL1900 Medium parameters used: f = 1880 MHz; o = 1.44 mho/m; ¢:=40.3; p = 1000
kg/m’®

Phantom section: Left Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: ES3DV 3 - SN3088; ConvF(4.93, 4.93, 4.93); Calibrated: 2005-9-13
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2005-11-17

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

Measurement SW: DASY 4, V4.6 Build 23; Postprocessing SW: SEMCAD, V1.8 Build 160

Tilt position - Middle/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.341 mW/g

Tilt position - Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 14.8 VV/m; Power Drift = -0.064 dB

Peak SAR (extrapolated) = 0.498 W/kg

SAR(1 g) = 0.294 mW/g; SAR(10 g) = 0.159 mW/g

Maximum value of SAR (measured) = 0.327 mW/g
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DUT: GSM600640; Type: Head; Serial: 35999900000020-8

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

Medium: HSL1900 Medium parameters used: f = 1909.8 MHz; ¢ = 1.47 mho/m; e =40; p = 1000
kg/m’®

Phantom section: Left Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: ES3DV 3 - SN3088; ConvF(4.93, 4.93, 4.93); Calibrated: 2005-9-13
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2005-11-17

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

Measurement SW: DASY 4, V4.6 Build 23; Postprocessing SW: SEMCAD, V1.8 Build 160

Tilt position - High/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.294 mW/g

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

Reference Value = 13.7 V/m; Power Drift = 0.016 dB

Peak SAR (extrapolated) = 0.458 W/kg

SAR(1 g) = 0.259 mW/g; SAR(10 g) = 0.137 mW/g

Maximum value of SAR (measured) = 0.291 mW/g
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DUT: GSM600640; Type: Head; Serial: 35999900000020-8

Communication System: PCS1900-GSM Mode; Frequency: 1850.2 MHz;Duty Cycle: 1:8.3

Medium: HSL1900 Medium parameters used: f = 1850.2 MHz; ¢ = 1.42 mho/m; & .=40.5; p = 1000
kg/m’®

Phantom section: Right Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: ES3DV 3 - SN3088; ConvF(4.93, 4.93, 4.93); Calibrated: 2005-9-13
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2005-11-17

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

Measurement SW: DASY 4, V4.6 Build 23; Postprocessing SW: SEMCAD, V1.8 Build 160

Cheek position - Low/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.353 mW/g

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

Reference Value = 12.6 VV/m; Power Drift = 0.021 dB

Peak SAR (extrapolated) = 0.536 W/kg

SAR(1 g) = 0.303 mW/g; SAR(10 g) = 0.164 mW/g

Maximum value of SAR (measured) = 0.337 mW/g
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DUT: GSM600640; Type: Head; Serial: 35999900000020-8

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

Medium: HSL1900 Medium parameters used: f = 1880 MHz; o = 1.44 mho/m; ¢:=40.3; p = 1000
kg/m’®

Phantom section: Right Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: ES3DV 3 - SN3088; ConvF(4.93, 4.93, 4.93); Calibrated: 2005-9-13
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2005-11-17

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

Measurement SW: DASY 4, V4.6 Build 23; Postprocessing SW: SEMCAD, V1.8 Build 160

Cheek position - Middle/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.391 mW/g

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

Reference Value = 13.4 VV/m; Power Drift = 0.025 dB

Peak SAR (extrapolated) = 0.591 W/kg

SAR(1 g) = 0.333 mW/g; SAR(10 g) = 0.180 mW/g

Maximum value of SAR (measured) = 0.368 mW/g
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DUT: GSM600640; Type: Head; Serial: 35999900000020-8

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

Medium: HSL1900 Medium parameters used: f = 1909.8 MHz; ¢ = 1.47 mho/m; e =40; p = 1000
kg/m’®

Phantom section: Right Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: ES3DV 3 - SN3088; ConvF(4.93, 4.93, 4.93); Calibrated: 2005-9-13
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2005-11-17

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

Measurement SW: DASY 4, V4.6 Build 23; Postprocessing SW: SEMCAD, V1.8 Build 160

Cheek position - High/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.360 mW/g

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

Reference Value = 12.9 V/m; Power Drift = -0.050 dB

Peak SAR (extrapolated) = 0.573 W/kg

SAR(1 g) = 0.313 mW/g; SAR(10 g) = 0.166 mW/g

Maximum value of SAR (measured) = 0.344 mW/g
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DUT: GSM600640; Type: Head; Serial: 35999900000020-8

Communication System: PCS1900-GSM Mode; Frequency: 1850.2 MHz;Duty Cycle: 1:8.3

Medium: HSL1900 Medium parameters used: f = 1850.2 MHz; ¢ = 1.42 mho/m; & .=40.5; p = 1000
kg/m’®

Phantom section: Right Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: ES3DV 3 - SN3088; ConvF(4.93, 4.93, 4.93); Calibrated: 2005-9-13
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2005-11-17

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

Measurement SW: DASY 4, V4.6 Build 23; Postprocessing SW: SEMCAD, V1.8 Build 160

Tilt position - Low/Area Scan (71x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.327 mW/g

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

Reference Value = 13.7 VV/m; Power Drift = 0.068 dB

Peak SAR (extrapolated) = 0.491 W/kg

SAR(1 g) = 0.288 mW/g; SAR(10 g) = 0.155 mW/g

Maximum value of SAR (measured) = 0.322 mW/g
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DUT: GSM600640; Type: Head; Serial: 35999900000020-8

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

Medium: HSL1900 Medium parameters used: f = 1880 MHz; o = 1.44 mho/m; ¢:=40.3; p = 1000
kg/m’®

Phantom section: Right Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: ES3DV 3 - SN3088; ConvF(4.93, 4.93, 4.93); Calibrated: 2005-9-13
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2005-11-17

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

Measurement SW: DASY 4, V4.6 Build 23; Postprocessing SW: SEMCAD, V1.8 Build 160

Tilt position - Middle/Area Scan (71x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.369 mW/g

Tilt position - Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 14.9 V/m; Power Drift = 0.010 dB

Peak SAR (extrapolated) = 0.593 W/kg

SAR(1 g) = 0.338 mW/g; SAR(10 g) = 0.179 mW/g

Maximum value of SAR (measured) = 0.381 mW/g
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DUT: GSM600640; Type: Head; Serial: 35999900000020-8

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

Medium: HSL1900 Medium parameters used: f = 1909.8 MHz; ¢ = 1.47 mho/m; e =40; p = 1000
kg/m’®

Phantom section: Right Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: ES3DV 3 - SN3088; ConvF(4.93, 4.93, 4.93); Calibrated: 2005-9-13
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2005-11-17

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

Measurement SW: DASY 4, V4.6 Build 23; Postprocessing SW: SEMCAD, V1.8 Build 160

Tilt position - High/Area Scan (71x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.344 mW/g

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

Reference Value = 14.1 V/m; Power Drift = -0.035 dB

Peak SAR (extrapolated) = 0.577 W/kg

SAR(1 g) = 0.319 mW/g; SAR(10 g) = 0.164 mW/g

Maximum value of SAR (measured) = 0.356 mW/g
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Body-Worn-PCS1900-Headset-Low
DUT: GSM60032Z; Type: Body; Serial: 20060426

Communication System: PCS1900-GSM Mode; Frequency: 1850.2 MHz;Duty Cycle: 1:8.3

Medium: HSL1900-Body Medium parameters used: f = 1850.2 MHz; ¢ = 1.49 mho/m; ¢:=51.6; p =
1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: ES3DV 3 - SN3088; ConvF(4.53, 4.53, 4.53); Calibrated: 2005-9-13
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2005-11-17

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

Measurement SW: DASY 4, V4.6 Build 23; Postprocessing SW: SEMCAD, V1.8 Build 160

Body Worn - Low/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.461 mW/g

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

Reference Value = 12.6 VV/m; Power Drift = 0.100 dB

Peak SAR (extrapolated) = 0.713 W/kg

SAR(1 g) = 0.417 mW/g; SAR(10 g) = 0.228 mW/g

Maximum value of SAR (measured) = 0.464 mW/g
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Body-Worn-PCS1900-Headset-Mid
DUT: GSM60032Z; Type: Body; Serial: 20060426

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

Medium: HSL1900-Body Medium parameters used: f = 1880 MHz; ¢ =1.52 mho/m; ¢.=515; p =
1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: ES3DV 3 - SN3088; ConvF(4.53, 4.53, 4.53); Calibrated: 2005-9-13
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2005-11-17

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

Measurement SW: DASY 4, V4.6 Build 23; Postprocessing SW: SEMCAD, V1.8 Build 160

Body Worn - Middle/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.560 mW/g

Body Worn - Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 11.8 VV/m; Power Drift = -0.003 dB

Peak SAR (extrapolated) = 0.914 W/kg

SAR(1 g) = 0.514 mW/g; SAR(10 g) = 0.277 mW/g

Maximum value of SAR (measured) = 0.570 mW/g
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Body-Worn-PCS1900-Headset-High
DUT: GSM60032Z; Type: Body; Serial: 20060426

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

Medium: HSL1900-Body Medium parameters used: f = 1909.8 MHz; ¢ = 1.55 mho/m; ¢:=515; p =
1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: ES3DV 3 - SN3088; ConvF(4.53, 4.53, 4.53); Calibrated: 2005-9-13
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2005-11-17

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

Measurement SW: DASY 4, V4.6 Build 23; Postprocessing SW: SEMCAD, V1.8 Build 160

Body Worn - High/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.887 mW/g

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

Reference Value = 9.47 VV/m; Power Drift = -0.043 dB

Peak SAR (extrapolated) = 1.35 W/kg

SAR(1 g) = 0.733 mW/g; SAR(10 g) = 0.373 mW/g

Maximum value of SAR (measured) = 0.837 mW/g
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Body-Worn-PCS1900-GPRS-Low
DUT: GSM600640; Type: Head; Serial: 35999900000020-8

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

Medium: HSL1900-Body Medium parameters used: f = 1850.2 MHz; ¢ = 1.49 mho/m; ¢:=51.6; p =
1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: ES3DV 3 - SN3088; ConvF(4.53, 4.53, 4.53); Calibrated: 2005-9-13
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2005-11-17

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

Measurement SW: DASY 4, V4.6 Build 23; Postprocessing SW: SEMCAD, V1.8 Build 160

Body Worn - Low/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.660 mW/g

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

Reference Value = 15.1 VV/m; Power Drift = -0.061 dB

Peak SAR (extrapolated) = 1.05 W/kg

SAR(1 g) = 0.589 mW/g; SAR(10 g) = 0.316 mW/g

Maximum value of SAR (measured) = 0.658 mW/g



Order No: SHGLO060400064GSM-2
Date: May. 31, 2006
Page: 44 of 66

dB
— 0.000

—-3.78

-f.bb

-11.3

-15.1

-18.9

0 dB = 0.658mW/g

4.17 FCC-OET65-Body-Worn-PCS1900-GPRS-Mid

Date/Time: 2006-5-29 9:09:56

Test Laboratory: SGS-GSM



Order No: SHGLO060400064GSM-2
Date: May. 31, 2006
Page: 45 of 66

Body-Worn-PCS1900-GPRS-Mid
DUT: GSM600640; Type: Head; Serial: 35999900000020-8

Communication System: PCS1900-GPRS Mode; Frequency: 1880 MHz;Duty Cycle: 1:4

Medium: HSL1900-Body Medium parameters used: f = 1880 MHz; ¢ =1.52 mho/m; ¢.=515; p =
1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: ES3DV 3 - SN3088; ConvF(4.53, 4.53, 4.53); Calibrated: 2005-9-13
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2005-11-17

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

Measurement SW: DASY 4, V4.6 Build 23; Postprocessing SW: SEMCAD, V1.8 Build 160

Body Worn - Middle/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.824 mW/g

Body Worn - Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 13.7 V/m; Power Drift = -0.063 dB

Peak SAR (extrapolated) = 1.35 W/kg

SAR(1 g) = 0.743 mW/g; SAR(10 g) = 0.396 mW/g

Maximum value of SAR (measured) = 0.824 mW/g
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Body-Worn-PCS1900-GPRS-High
DUT: GSM600640; Type: Head; Serial: 35999900000020-8

Communication System: PCS1900-GPRS Mode; Frequency: 1909.8 MHz;Duty Cycle: 1:4

Medium: HSL1900-Body Medium parameters used: f = 1909.8 MHz; ¢ = 1.55 mho/m; ¢:=515; p =
1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: ES3DV 3 - SN3088; ConvF(4.53, 4.53, 4.53); Calibrated: 2005-9-13
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn569; Calibrated: 2005-11-17

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

Measurement SW: DASY 4, V4.6 Build 23; Postprocessing SW: SEMCAD, V1.8 Build 160

Body Worn - High/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.22 mW/g

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

Reference Value = 9.04 VV/m; Power Drift = 0.128 dB

Peak SAR (extrapolated) = 1.89 W/kg

SAR(1 g) = 1.01 mW/g; SAR(10 g) = 0.509 mW/g

Maximum value of SAR (measured) = 1.15 mW/g



dB
0.000
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0dB =1.15mW/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.8 Photograph of the BodyWorn status



2. Photographs of the EUT
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3. Photographs of the battery

=3 N 17 & W

Fig.10 Back View

GSME0032AL ‘
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Fig.11 Front view of battery Fig.12 Back view of battery

4. Photograph of the charger

GSMEONIZ2CT

Fig.13 Charger
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5. Probe Calibration certificate

Calibration Laboratory of

tscher Balior
Schmid & Partner g Sorvice suisss d'Elalon rege
Enginearing AG Survizio svizEen o Ll
Feughausstrasse 43, 804 Zurich, Switaarland 5  Suwiss Callbradlon Bervice
Accrediod by $ie Swiss Federal Offion of Mstulogy and Accrediation Aceraditation Mo SCS 108
The Swias Accreditation Serviee is one of the signatonas to tha E&
Mulgilataral Agroamant for the mecegnition of calibration certifioates
Caltralion procecaimis)
Calibeation data Saeptember 13, 2005

Cordiion of the calibeated tom | In Tolerance

Thits calibrabian corificats doosmenis the raceabibty 4o national standaros, which realize the physicsl wnits of messummants (E1).
The measorements and the uncerardes wit confidence probability ane given an the lolowing pages and ans par of tha cerificata

All ¢ have been ¢ 1 in the clozed laboratony faciity: ervimonment bempeeaturs (22 £ 370 and humidiy < T0%

Caliteation Ecuipment used [MATE crilikkal for calibrason)

Primary Standarcs ] Cal Daile (Caibrated by, Cortficats No.| S chveeiusied - lbraicn
Prower mirler E44158 Gl 1250874 3-Mawy-05 (METAS, ho. 257-00465] Way-0E

Power sensor Eda128 M4 14B5ETT Fhiay-05 (METAS, Mo, 25100465 May-06

Praver sansar E44128 M4 108087 3-May-05 (METAS, Mo. 36100458 May-06

Figdernnos 3 di Attereaice SM: 55054 [dc) 11-Aug-05 (METAS, Ko, 251-00408) Aug-08

Rideroncs 20 dif ARenuator SH: SE066 (206) I-Muy-05 (METAS, Mo, 259-0046T] Kiap-0E

Fiedernnca 30 o8 Albsruator BM; 55120 (30t} 11-Aug-05 (METAS, Moo 251-00500) Auig-05

Fiedernnos Probs ESM0W2 SH: 3000 T-lan08 (SPEAG, Ho ESI-3013 Jenls) Jan-0E

DRES S G54 2B-tore-let {SPEAG, Mo DAE4-E52_Novld) Meri 05

Sevandary Standands I & Check Dats {in house} Sehadubed Chick

AF gananaler HR BS540 US35642U04700 A-ALg-98 (SPEAG, in house chock Doo-03) I house cheds: Dec08
Matwork Arahymar HP STS3E LFS3T 90588 T8-0ct01 (BPEAG, in house check Mow-0d) I hoige chack: Row 05

Fumzlian

-
Apprenme by e Technial Manages sg,:"ff%

Iagsse; Segdarmhar 15, PO0S

Calitratad by

This calibration certificale snall nol be eproduced socept in full withcut weithen approval of the [aborastany

Cedificals Moc ES3-3088_SeplS Page 1al §
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! 5 Schweizerischer Kalibrierdienst

Schmid & Partnar C Service suisse d'étalonnage

Engineering AG Servizio svizzero di tarstura
Zeughausstrasse 43, B004 Zurich, Switzerland S Ewiss Callbration Borvice
Accradited by the Saias Federal Office of Metralagy and Accredilation Accreditation No.: SCS 108
The Swiss Accreditation Sarvice is one of the signatories to tha EA
Multilateral Agresment for the recognition of calibration certificates
Glossary:
TSL fissue simulating liquid
MORM:x,y.Z sensitivity in free space
ConF sansitivity in TSL / NORMzx,yz
DCP diode compression point
Paolarization o o rotation arcund probe axis
Polarization 9 & rotation around an axis that is in the plane normal to probe axis (at

measurement center), i.e., & = 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

CEMELEC EM 50361, "Basic standard for the measurement of Specific Absorption Rate
related to human exposure to electromagnetic fields from mobile phones (300 MHz - 3
GHz), July 2001

Methods Applied and Interpretation of Parameters:

NORMz,y,z: Assessed for E-field polarization 3 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz:
R22 waveguide). NORMzx,y,z are only intermediate values, i.e., the uncertainties of
NMORMx v,z does nol effect the EZ-field uncertainty inside T5L (see below ConmveF).

NORM(x. v,z = NORMx v,z * frequency _response (see Frequency Response Chart). This
lineanzation is implemented in DASY4 software versions |ater than 4.2, The uncertainty of
the frequency response is included in the stated uncertainty of ConvF,

DCPy, y.z: DCP are numarical linearization parameters assassed 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 fiekd
distributions based on power measurements for f > B00 MHz. The same setups are used for
assessment of the parameters applied for boundary compensation (alpha, depth) of which
typical uncertainty values are given, Thesa parameters are used in DASY4 software to
improve proba accuracy close to the boundary. The sensitivity in TSL corresponds to
NORMx.y.z * ConvF whereby the uncertainty cormesponds 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 1o £ 100 MHz.

Spherical isotropy (30 deviation from isotropy): in a field of low gradients realized using a
flat phantom exposed by a patch antanna.

Sensor Offset: The sensor offset comesponds to the offsat of virtual measurament centar
from the probe tip (on probe axis). No tolerance required.

Cartificate Mo: ES3-3088 Sep05 Page 2 of 9
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ES3DV3 S5N:3088 September 13, 2005

Probe ES3DV3

SN:3088

Manufactured: July 20, 2005
Calibrated: September 13, 2005

Calibrated for DASY Systems

(Mote: non-compatible with DASY2 systaml)

Cenificate ho; ES3-3088_Sepls Page 3ol &
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ES3DV3 SN:3088 September 13, 2005

DASY - Parameters of Probe: ES3DV3 SN:3088

Sensitivity in Free Space™ Diode Compression®
Mormx 132 2 100% pMIVIm)® DCP X 85 my
Mormy 1.24 £ 10.1% PV M) DCPY a5 my
MarmZ 123 £ 104%  pVIVImPE DCFZ 95 mv

Sensitivity in Tissue Simulating Liquid (Conversion Factars)

Please see Page B,

Boundary Effect
TS5L 500 MHz Typical 3AR gradient: § % per mm
Sensor Cenber 1o Phantom Surface Distance 30mm 4.0 mm
S8R, [%] Without Comrection Algorithm 58 2.7
SAR,, [%] With Cormection Alganthm 0.0 0.1
TSL 1750 MHz Typical SAR gradent: 10 % par mm
Sangar Centar to Phantom Surface Distance 30 mm 4.0 mm
SARL [%] Withaut Correction Algorithm 76 45
S8R, [%] With Correction Algonthm 01 0.2
Sensor Offset
Proba Tip to Sersor Canter 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 $5%.

* The unoertaintes of Marmi_¥ .2 do not affect the E” ki unoeranty insde TSL (ses Page B)
* Murmsanioa Enaarization pasmalen uncersinty nol reguined

Cartificate Mo: ES3-5088_Soplf Page 4ol 8
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ES3DV3 SN:3088 September 13, 2005

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

Frequency response (normalized)
z
'>

L]
9
-]

»
-]

ag
0ge
07
08+
ns
0o =00 1000 1500 20K 2500 A0Go
i [MHz]
—i— TEM —8— R2Z

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

Canficale Mo ES3-3088_Sepls Page Saof 8
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September 13, 2005

Receiving Pattern (¢), 3 = 0°

f =600 MHz, TEM ifi110EXX

1.0
0.8
g
4

Erros [d8]

4
L8
0.8
-1.0

0z H NN [ | [

B e e o T i

g ] il ol —8— 1800 Mz
‘ ‘ L1 | | —i— 2500 MHz2

180
L1y

f= 1800 MHz, WG R22

=N ==Y 87 =0-Ta

=030 MHz
=8 100 MHz

240 00 250

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

Certilicate Mo: EE.?.-SI}BE"SE;:L'Q

Page & aof 9
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ES3DV3 SN:3088 September 13, 2005

Dynamic Range f(SAR.q4)
(Waveguide R22, f = 1800 MHz)

1.E+T

1LE+5 ¢

1E+E

1E+

Input Signal [mY]

1E+Z |l

LE+1 -+

1E+0 :
0.0001 0.001 o 0.1 1 10 10
SAR [mWien]

—8— nod compansated —8—oompensaied

0.001 0.6 0.t 1 10 100
SAR [mWicm’]

Uncertainty of Linearity Assessment: £ 0.5% (k=2}

Carificate Mo E53-3088_Sepll Page Tof &



ES3DV3 SN:3088

Order No: SHGLO060400064GSM-2

Date: May. 31, 2006
Page: 61 of 66

September 13, 2005

Conversion Factor Assessment

= 000 MHz, WGLS R (head)

1= 1750 MHz, WGLS R22 (head)

3.5 300
A 250
E 25 + E 200
E 0 =
150
P %
F T & 00
0.5 - 50
0o + : - 0.0
0 bl 40 B0
z[mem] 2[mm]
=@ fralylical  —0— Maasuraments =8 fnalylical == Magsuremeants
f[Wbez]  Validity [Miz)" TSL  Permittivity Conductivity  Alpha Depth  ConvF Uncertainty
900 4500+ 100 Head 415£6% 087 +5% 047 140 581 + 11.0% (k=2)
1760 4+ 507+ 100 Head 401 £E%  1.37 1 5% D24 239 487 £ 11.0% (k=2)
1900 +507+ 100 Head 400+E58% 1402 5% 027 228 483 £ 11.0% (k=2)
2000 450074100 Head 400+5% 140z 5% 025 2 A48T +£11.0% (k=2)
S0 50/ 100 Body 55015% 105 5% 061 125 583 +11.0% (k=2)
1750 507+ 100 Body 53415% 149 5% 028 253 461 +11.0% (k=2)
1900 +50/+ 100 Body 53325% 152#%5% 028 257 453 +11.0% (k=2)
2000  +£50/= 100 Body 53325% 1.52+6% o3z 21 4,47 £11.0% (k=2)

" Tha validity of 2 100 MHz only applies for DASY v4.4 and highar (388 Page ). The wnceriainty i the RE5

of the ComvF uncertainty ol calibration frag

Certificate No: ES3-3088_Senls

y and the

Fege 8ol g

inty for the indicated froquenoy band.
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ES3DV3 SN:3088 September 13, 2005

Deviation from Isotropy in HSL

Error (4, 8), f = 900 MHz

Error [dB]

-1 00080 .ﬂw—ﬂ.ﬁﬂ W-060-0.40 B-0.80-030 M- 20-0.00
D0.00-0.20 B0.20-0.40 Do40-06) BOA0-080 WA 00

Uncertainty of Spherical lsotropy Assessment: + 2.6% (ke2)

Cestificate No: ES3-3088_SepDs Faipa B of 3
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Tol. FProb. | Div. | () (esh | St une. (4 950 | (v
Error Description {(+ %) | dist. (1gh | (A0 | (1g) | (10
Measurement Syvstem
Probe Calibration 4.5 N 1 1 1 4.8 4.8 3
Axial Isotropy 4.7 R V3 1 1 2.7 LT W
Hemispherical Isotropy [] i V'3 1 1 0 0 "
Boundary Effects 1.0 R V3 1 1 (.6 (1.6 ™0
Linearity 4.7 R Vo 1 1 2.7 LT ™0
Swvatem Detection Limit 1.0 R V3 1 1 (.6 (1.6 ™
Readout Electronics 1.0 N 1 1 1 1.0 1.0 ¥
Responze Time [ R Vo 1 1 ] [ ™
Integration Time 1] i Va3 1 1 ] [ %
RF Ambhient Conditions a.n R Vo 1 1 1.7 1.7 3
Probe Poziticner .4 I V3 1 1 nz2 2 e
Probe Pozitioning 2.9 I ] 1 1 1.7 1.7 e
Algorithims for Max, SAR Ewal. 1.0 I va 1 1 (1.6 (.6 s
Fipale
Dipole Axis to Liguid Distance 2.0 va 1 1 1.2 1.2 s
Input power and SAR drift meas. 4.7 va 1 1 27 7 s
Phantom and Tissue Param.
Phantom Uncertainty 4.0 I ] 1 1 23 2.3 ¥
Liguid Conductivity (target) 5.0 R. via | 064 | (.43 1.8 1.2 s
Liguid Conductivity {meas.) 25 N 1 64 | 043 1. 1.1 e
Liguid Permittivity (target) 5.0 I v 0.6 | 049 1.7 1 e
Liguid Permittivity (imeas.) 25 N 1 06 | 049 1.5 1.2 e
Combined Stdandard Uncertainty B H. %
Coverage Factor for 95°%57 H[:-:'f
Frxpanded Uncertainty | | 16,5 | 16.2 |

Dasy4 Uncertainty Budget



Order No: SHGLO060400064GSM-2
Date: May. 31, 2006

Page: 64 of 66
7. Phantom description
! Schmid & Partner- *° "¢ ; e TEa e
Engineering AG ~ . -~ - - . v om0
Zeughuusstrasis 43, 8004 Turich, Iwitzardand] Phone +41 1248 97 q::l.;l"-i '"-l'-'ffllI“.l i

I

ﬂirﬂ.ﬁuha-lnanfurmltﬁl’lﬂt.mﬁ |“P:'l"=“ﬂﬂ | ] n

Fz ; W Va.0 :
|1 Y8 Ma . '
Serias Mo TP-1152 and h =
Manufachirer ] Ongin___-| Wntenses Composias
4 Hauptslr. 69
: CH-B553
2 Switzedand
Tesla o :
The aares produclion process usad allows tha hmitatian t tast of first articles.

; Com wara » pro-series Typs No. GO 000 P40 AA, Sarlal No. TP-1001 and on the
f --n-m”:ﬁ. Tme‘. gE-m P40 BA, Seral No. TP-1008, Certaln paramaters have beed retestsd
uslng furnar aaries units (called samples).

(et Trwa Bl TR fd |
Shape ‘Cormpilanca with e geomatsy TiS CAD Flle {7 smﬂm-
sagroing 156 the CAD madsl. __ﬁ”
blatedal hickness | Compiant u.iE I'-il.lﬁ-ll:u.llnm-nh. Ferim 1-.'-2.-2::“ n i "
sseording lothe standards | gmh%!__
Molatarial [ Daslacire parametars fof requirad 200 =] ﬂuﬁtr i M:.l':nt:jl:l'
pacamelers frequencies mﬂl‘-‘ﬁl pi“nlﬂ-n - o g
M——_Iﬂ_
Rateral fesistuity | ¥he matedsl has baan lestsd @ ba Liquid type HSL 1800 | Pre-safas,

patste wi liaids dafimsd i | and others sccording ia First articla
E:iﬂind:'::m i the standard.

B

Standurds

[1] CEMELEC En S0381
IEEE P15208-200x drafl 6.5
I "EC PT 2308 drafl ©.9

(i hnrrﬁmm.hduwu-dfmmIzllnﬂu-lsnniﬂﬂnhwﬂmﬂm-mﬁfﬂ‘“ﬂ“”‘ g
[1] and [3].

Canfarmily )
Ak rialily
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?ﬂ:mx:b: :r:?ﬂi 'l::l:mm gpacified in standard (1] and drafl stsndards (2] and (3]
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Signaturs | Stamp L 8§ AG
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8. System validation from original equipment supplier

DASY4 Validation Report for Head TSL
Date/Time: 25082005 17:04:02

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900VE - SN:5d028
Communication System: CW-1900; Frequeney: 1900 MHz; Duty Cyele: 1:1
Medium: HSL 1900 MHz;
Medium parameters used: £= 1900 MHz; a = 1.47 mho/m; 2, = 38.6; p = 1000 kg."m]
Phantom =ection: Flat Section
Measurement Standard: DASY 4 (High Precision Assessment)
DASY4 Configuration:

& Probe: ETIDVE - SN1507: ConvF(d.96, 4.96, d.96); Calibrated: 26, 10.2004

= Bemsor-Surface: #mm {Mechanical Surface Detectian)

#  Electromics: DAES Sn&lH ; Calibrated: 07.01.20035

&  Phantom: Fiai Phantom 5.0 (Froatl; Type: QU0 5044

s Measurement 5% DASYS, V4.6 Build 9; Pestprocessing 5'W: SEMCAD, ¥ L8 Baild 151

Pin =250 mW; d = 10 mm/Area Scan (61x81x1):
Measurement grid: dx=15mm, dy=13mm
Maximum value of SAR (interpolated) = 1 1.8 mW/g

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

Reference Value = 91.5 Vim; Power Drift = 0.00 dB

Peak SAR {extrapolated) = 17.2 Wike

SAR(1 g) = 9.89 mWig; SAR(10 g) = 5.16 mWig

Maximum value of SAR (measured) = 11.2 mW/g

di
0.0

-B.00

-24.0

-32.0

0dB = || 2mWig

Carificate Moo D1800V2-54028_Aug0s Page G of &
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DASY4 Validation Report for Body TSL
Date/Time: 26.08.2005 15:32;29

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D100V Serial: D1V - SN:5d018
Communication System: CW-1900; Frequency: 1900 MHz; Duty Cyele: 1:1
Medium: MSL 1900 MHz;
Medium parameters used: f= 1900 MHz; ¢ = 1.6 mho/m; g = 53.3: p = 1000 ke/m’
Phantom section: Flat Section
Measurement Standard: DASY4 (High Precision Assessment)
3ASYS Configuration:

s Probe ET3DVS - SN1507; ConvFi4.43, 4.43, 443); Calibeated: 26.10.2004

= Sensor-Surface: 4mm {Mechanical Surface Detection)

»  Electromics: DAE4 Sné01; Calibrated: 0701 3003

»  Phantom: Flat Phantom 5.0 (frontl Type: QDNOOPS0AA

s Measurement SW: DASYS, V4.6 Build 9; Postprocessing 5W: SEMCAD, V1.8 Build 151

Pin =250 mW: d = 10 mm 2/Area Scan (81x81x1):
Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 11.2 mWig

Pin =250 mW; d = 10 mm 2/Zoom Scan (7x7x7)/Cube (i
Measurement grid: dx=5mm, dy=3mm. dz=5mm

Reference Value = 86.7 V/m: Power Drift = -0.025 dB

Peak SAR (extrapolated) = 16.4 Wikg

SAR(1 g) = 9.81 mW/g; SAR(10 g) = 5.22 mW/g

Maximum value of SAR (measured) = 11.2 mW/ig

dB
0.00

-16.0

-24.0

-32.0

-40.0

0B = 11.3mWig

Ceartificate Mo; D1900V2-5d028_Aug0d PageBald

The end



