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SAR TEST REPORT

Equipment Under Test:  GSM 850/PCS1900MHz mobile phone

Model No. : CGL7C

Market name: OT-E206A
FCCID: RADO66
Applicant : T&A Mobile phones

Address of Applicant : 4/F, No0.2966, Jinke Rd, Zhangjiang High-Tech Park,
Pudong Shanghai 201203. P. R. China

Date of Receipt : 2007.08.16

Date of Test : 2007.08.20 — 2007.08.27
Date of Issue : 2007.09.04

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 : 2007.09.04

f
L

Approved by : ’35 m![ "'-;f'l.ﬁ LA Date : 2007.09.04
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1. General Information |

1.1 Test Laboratory

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 5450 0149

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

1.2 Details of Applicant
Name: T&A Mobile phones

Address:
4/F, No0.2966, Jinke Rd, Zhangjiang High-Tech Park,

Pudong Shanghai 201203. P. R. China

1.3 Description of EUT(S)

Brand name ALCATEL
Model No. CGL7C
Market Name OT-E206A
Serial No. IMEI: 011324000001090
Sample Status Production
Battery Type BYD battery | T5001990AAAA-720mAh
Antenna Type Inner Antenna
Operation Mode GSM850/PCS1900
Modulation Mode GMSK
Tx: 824~849 MHz
GSM850
Frequency range Rx: 869~894 MHz
PCS1900 Tx: 1850~1910 MHz
Rx: 1930~1990 MHz
Maximum RF Conducted Power GSM850: 32.2dBm, PCS1900: 29.2dBm
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1.4 Test Environment
Ambient temperature: 22.0° C
Tissue Simulating Liquid: 22° C

Relative Humidity: 45%~55%

1.5 Operation Configuration
Configuration 1: GSM 850, LeftHandSide Cheek & 15° Tilt Position
Configuration 2: GSM 850, RightHandSide Cheek & 15° Tilt Position
Configuration 3: GSM 850, GPRS,BodyWorn (2.0 cm between EUT and phantom)
Configuration 4: PCS 1900, LeftHandSide Cheek & 15° Tilt Position
Configuration 5: PCS 1900, RightHandSide Cheek & 15° Tilt Position

Configuration 6: PCS 1900, GPRS,BodyWorn (2.0 cm 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.

Tissue simulating liquid mixed according to the given recipes.
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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 900MHz and 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. Itis
seen that the system is operating within its specification, as the results are within
acceptable tolerance of the reference values.

D C F

A B _i 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

m o o w »

HT CP6100 20N Dual directional coupler

n

Reference dipole antenna
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N Target Target
Validation | Frequency Measured | Measured | Measured
_ SAR1g | SAR 10g
Kit MHz SAR 1g SAR 10g Date
(250mWwW) | (250mWw)
D900V2 900
2.72 1.75 2.83 1.81 2007-08-24
SN184 Head
D900V2 900
2.75 1.79 2.71 1.74 2007-08-20
SN184 Body
D1900V2 1900
9.36 4.96 9.15 4.86 2007-08-27
SN5d028 Head
D1900V2 1900
9.5 5.05 9.64 5.11 2007-08-23
SN5d028 Body

Table 1. Result System Validation

1.8 Tissue Simulant Fluid for the Frequency Band 850MHz and 1900MHZ

The dielectric properties for this body-simulant fluid were measured by using the HP
Model 85070D Dielectric Probe (rates frequency band 200 MHz to 20 GHz) in
conjunction with Agilent E5071B Network Analyzer (300 KHz-8500 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.

. . o Simulated
Frequenc Tissue o Permittivit Conductivi .
(I(\q/IHz) y Tvpe Limit/Measured ©) y (G(;t ty Tissue
yp P Temp (°C)
Recommended Limit 41.535% 0.90£5% 20-24
Head
Measured, 2007-08-24 41.8 0.87 22.5
850
Recommended Limit 55.2#5% 0.97%5% 20-24
Body
Measured, 2007-08-20 55.8 0.941 22.1
Recommended Limit 40.0x5% 1.40%5% 20-24
Head
Measured, 2007-08-27 39.17 1.441 22.1
1900
Recommended Limit 53.35% 1.52+5% 20-24
Body
Measured, 2007-08-23 51.74 1.566 22.6
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Table 2. Dielectric parameters for the Frequency Band 850MHz&1900MHZ

1.9 Test Standards and Limits

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 mW/g
(averaged over a mass of 19)

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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2. Summary of Results

GSM850 SAR
Test Configuration SAR, Averaged over 1g(W/kg) Temperature | Verdict
Mode
Channel/Power(dBm) Low/31.5 Middle/31.5 High/31.5 (C)
Cheek 1.16 1.1 0.835 22 Pass
Left
Tilt - 0.685 - 22 Pass
Cheek 1.21 1.19 0.892 22 Pass
GSM850 Right
Tilt - 0.702 - 22 Pass
Body Distance 2.0 cm 0.748 0.554 0.334 22 Pass
PCS1900 SAR
Test Configuration SAR, Averaged over 1g(W/kg) Temperature | Verdict
Mode
Channel/Power(dBm) Low/28.9 Middle/28.8 High/29.1 (C)
Cheek 0.307 0.195 0.098 22 Pass
Left
Tilt - 0.140 - 22 Pass
Cheek 0.297 0.181 0.098 22 Pass
PCS1900 | Right
Tilt - 0.116 - 22 Pass
Body Distance 2.0 cm 0.408 0.327 0.195 22 Pass
Maximum Values
Output Power
':Braer?;(el\;l]l?z/) EUT position Power 19 ?vaéa?e Drift Temperature | verdict
(dBm) g (dB) (C)
LeftHandSide,Cheek,Low Channel 315 1.16 -0.115 22 PASS
GSM850 |RightHandSide,Cheek, Low Channel 315 1.21 -0.047 22 PASS
BodyWorn, Low Channel 315 0.748 -0.054 22 PASS
PCS1900 |LeftHandSide,Cheek, Low Channel 28.9 0.307 0.013 22 PASS
RightHandSide,Cheek, Low Channel 28.9 0.297 -0.040 22 PASS
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BodyWorn, Low Channel

28.9

0.408

0.044

22

PASS

Note:

1.

In GSM850 band, the low, middle and high channels are CH128/824.2MHz, CH189/836.4MHz and

CH251/848.8MHz separately.

In PCS1900 band, the low, middle and high channels are CH512/1805.2MHz, CH661/1880.0MHz and

CH810/1909.8MHz separately.

For the Bodyworn measurements the sample was only placed with the antenna toward the phantom since

this position delivers the highest SAR values.

For the Bodyworn measurements, the distance from the sample to the phantom is 2.0 cm.

For all the tests, the maximum absolute value of the power drift which is under the
RightHandSide-Tilt-GSM850-Middle configuration is 0.153dB.
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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
S00MHz system validation DIO0V2 184 GSM-SAR-017 2006.12.06

dipole

1900MHz Zﬁt:lz validation D1900V2 5d028 GSM-SAR-020 2006.12.12

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

Robot RX90L FO03/5V32A1/A01 GSM-SAR-028 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 2007.04.19
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
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4.1L eftHandSide-Cheek-GSM850-Middle

Date/Time: 2007-8-24 11:03:16
Test Laboratory: SGS-GSM
GSMB850-LeftHandSide-Cheek-Middle
DUT: GSM10528201; Type: Body; Serial: 1#

Communication System: GSM850-GSM Mode; Frequency: 836.4 MHz;Duty Cycle: 1:8.3

Medium: HSL850-Head Medium parameters used: f = 836.4 MHz; ¢ =0.873 mho/m; e.=43.5; p =
1000 kg/m’

Phantom section: Left Section

DASY4 Configuration:

Probe: ES3DV 3 - SN3088; ConvF(6, 6, 6); 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 - Mid/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.18 mW/g

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

Reference Value = 30.5 V/m; Power Drift = -0.012 dB

Peak SAR (extrapolated) = 1.49 W/kg
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SAR(1 g) = 1.1 mW/g; SAR(10 g) = 0.755 mW/g

Maximum value of SAR (measured) = 1.18 mW/g

dB
— 0.000

—-2.12

-4.24

-b.36

-8.48

-10.6

0dB =1.18mW/g
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4.2LeftHandSide-Tilt-GSM850-Middle

Date/Time: 2007-8-24 13:36:39
Test Laboratory: SGS-GSM
GSMB850-LeftHandSide-Tilt-Middle
DUT: GSM10528201; Type: Body; Serial: 1#

Communication System: GSM850-GSM Mode; Frequency: 836.4 MHz;Duty Cycle: 1:8.3

Medium: HSL850-Head Medium parameters used: f = 836.4 MHz; ¢ =0.873 mho/m; e.=43.5; p =
1000 kg/m’

Phantom section: Left Section

DASY4 Configuration:

Probe: ES3DV 3 - SN3088; ConvF(6, 6, 6); 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 - Mid/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.747 mW/g

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

Reference Value = 28.3 V/m; Power Drift = -0.149 dB

Peak SAR (extrapolated) = 0.925 W/kg

SAR(1 g) = 0.685 mW/g; SAR(10 g) = 0.472 mW/g

Maximum value of SAR (measured) = 0.734 mW/g
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dB
— 0.000

— -2.08

-4.16

B

-b.24

-8.32

-10.4

0dB =0.734mW/g

4 3LeftHandSide-Cheek-GSM850-Low

Date/Time: 2007-8-24 11:28:09
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Test Laboratory: SGS-GSM

GSM850-LeftHandSide-Cheek-Low
DUT: GSM10528201; Type: Body; Serial: 1#

Communication System: GSM850-GSM Mode; Frequency: 824.2 MHz;Duty Cycle: 1:8.3

Medium: HSL850-Head Medium parameters used: f = 824.2 MHz; ¢ =0.86 mho/m; &.=435; p =
1000 kg/m’

Phantom section: Left Section

DASY4 Configuration:

Probe: ES3DV 3 - SN3088; ConvF(6, 6, 6); 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/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.24 mW/g

Cheek position - Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 32.1 V/m; Power Drift = -0.115 dB

Peak SAR (extrapolated) = 1.58 W/kg

SAR(1 g) = 1.16 mW/g; SAR(10 g) = 0.799 mW/g

Maximum value of SAR (measured) = 1.25 mW/g
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dB
— 0.000

— -2.06

-4,12

-b.18

-8.24

-10.3

0dB =1.25mW/g

4. 4L eftHandSide-Cheek-GSM850-High

Date/Time: 2007-8-24 12:16:14
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Test Laboratory: SGS-GSM

GSM850-LeftHandSide-Cheek-High
DUT: GSM10528201; Type: Body; Serial: 1#

Communication System: GSM850-GSM Mode; Frequency: 848.8 MHz;Duty Cycle: 1:8.3

Medium: HSL850-Head Medium parameters used: f = 848.8 MHz; ¢ =0.887 mho/m; e.=43.4; p =
1000 kg/m’

Phantom section: Left Section

DASY4 Configuration:

Probe: ES3DV 3 - SN3088; ConvF(6, 6, 6); 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/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.894 mW/g

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

Reference Value = 26.4 V/m; Power Drift = -0.054 dB

Peak SAR (extrapolated) = 1.11 W/kg

SAR(1 g) = 0.835 mW/g; SAR(10 g) = 0.573 mW/g

Maximum value of SAR (measured) = 0.898 mW/g
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Test Laboratory: SGS-GSM

GSMB850-RightHandSide-Cheek-Middle
DUT: GSM10528201; Type: Body; Serial: 1#

Communication System: GSM850-GSM Mode; Frequency: 836.4 MHz;Duty Cycle: 1:8.3

Medium: HSL850-Head Medium parameters used: f = 836.4 MHz; ¢ =0.873 mho/m; e.=43.5; p =
1000 kg/m’

Phantom section: Right Section

DASY4 Configuration:

Probe: ES3DV 3 - SN3088; ConvF(6, 6, 6); 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/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.30 mW/g

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

Reference Value = 27.5 V/m; Power Drift = -0.135 dB

Peak SAR (extrapolated) = 1.58 W/kg

SAR(1 g) = 1.19 mW/g; SAR(10 g) = 0.824 mW/g

Maximum value of SAR (measured) = 1.28 mW/g
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Test Laboratory: SGS-GSM

GSM850-RightHandSide-Tilt-Middle
DUT: GSM10528201; Type: Body; Serial: 1#

Communication System: GSM850-GSM Mode; Frequency: 836.4 MHz;Duty Cycle: 1:8.3

Medium: HSL850-Head Medium parameters used: f = 836.4 MHz; ¢ =0.873 mho/m; e.=43.5; p =
1000 kg/m’

Phantom section: Right Section

DASY4 Configuration:

Probe: ES3DV 3 - SN3088; ConvF(6, 6, 6); 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/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.751 mW/g

Tilt position - Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 25.6 VV/m; Power Drift = -0.153 dB

Peak SAR (extrapolated) = 0.937 W/kg

SAR(1 g) = 0.702 mW/g; SAR(10 g) = 0.488 mW/g

Maximum value of SAR (measured) = 0.752 mW/g
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Test Laboratory: SGS-GSM

GSMB850-RightHandSide-Cheek-Low
DUT: GSM10528201; Type: Body; Serial: 1#

Communication System: GSM850-GSM Mode; Frequency: 824.2 MHz;Duty Cycle: 1:8.3

Medium: HSL850-Head Medium parameters used: f = 824.2 MHz; ¢ =0.86 mho/m; &.=435; p =
1000 kg/m’

Phantom section: Right Section

DASY4 Configuration:

Probe: ES3DV 3 - SN3088; ConvF(6, 6, 6); 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/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.31 mW/g

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

Reference Value = 28.1 VV/m; Power Drift = -0.047 dB

Peak SAR (extrapolated) = 1.60 W/kg

SAR(1 g) = 1.21 mW/g; SAR(10 g) = 0.840 mW/g

Maximum value of SAR (measured) = 1.31 mW/g
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Test Laboratory: SGS-GSM

GSMB850-RightHandSide-Cheek-High
DUT: GSM10528201; Type: Body; Serial: 1#

Communication System: GSM850-GSM Mode; Frequency: 848.8 MHz;Duty Cycle: 1:8.3

Medium: HSL850-Head Medium parameters used: f = 848.8 MHz; ¢ =0.887 mho/m; e.=43.4; p =
1000 kg/m’

Phantom section: Right Section

DASY4 Configuration:

Probe: ES3DV 3 - SN3088; ConvF(6, 6, 6); 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/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.957 mW/g

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

Reference Value = 23.1 V/m; Power Drift = -0.038 dB

Peak SAR (extrapolated) = 1.18 W/kg

SAR(1 g) = 0.892 mW/g; SAR(10 g) = 0.613 mW/g

Maximum value of SAR (measured) = 0.962 mW/g
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Test Laboratory: SGS-GSM

GSM850-Body-Worn-Low-2.0cm
DUT: GSM10528201; Type: Body; Serial: 1#

Communication System: GSM850-GSM Mode; Frequency: 824.2 MHz;Duty Cycle: 1:8.3

Medium: 850-Body Medium parameters used: f = 824.2 MHz; ¢ = 0.952 mho/m; ¢=54.7; p = 1000
kg/m’®

Phantom section: Flat Section

DASY4 Configuration:

Probe: ES3DV 3 - SN3088; ConvF(5.92, 5.92, 5.92); 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/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.816 mW/g

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

Reference Value = 16.9 V/m; Power Drift = -0.054 dB

Peak SAR (extrapolated) = 1.05 W/kg

SAR(1 g) = 0.748 mW/g; SAR(10 g) = 0.515 mW/g

Maximum value of SAR (measured) = 0.797 mW/g
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Test Laboratory: SGS-GSM

GSM850-Body-Worn-Middle-2.0cm
DUT: GSM10528201; Type: Body; Serial: 1#

Communication System: GSM850-GSM Mode; Frequency: 836.4 MHz;Duty Cycle: 1:8.3

Medium: 850-Body Medium parameters used: f = 836.4 MHz; ¢ = 0.964 mho/m; ¢.=54.9; p = 1000
kg/m’®

Phantom section: Flat Section

DASY4 Configuration:

Probe: ES3DV 3 - SN3088; ConvF(5.92, 5.92, 5.92); 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/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.606 mW/g

Body Worn - Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 14.5 V/m; Power Drift = -0.033 dB

Peak SAR (extrapolated) = 0.776 W/kg

SAR(1 g) = 0.554 mW/g; SAR(10 g) = 0.381 mW/g

Maximum value of SAR (measured) = 0.593 mW/g
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Test Laboratory: SGS-GSM

GSM850-Body-Worn-High-2.0cm
DUT: GSM10528201; Type: Body; Serial: 1#

Communication System: GSM850-GSM Mode; Frequency: 848.8 MHz;Duty Cycle: 1:8.3

Medium: 850-Body Medium parameters used: f = 848.8 MHz; ¢ = 0.972 mho/m; ¢=54.8; o =1000
kg/m’®

Phantom section: Flat Section

DASY4 Configuration:

Probe: ES3DV 3 - SN3088; ConvF(5.92, 5.92, 5.92); 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/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.364 mW/g

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

Reference Value = 11.2 VV/m; Power Drift = 0.016 dB

Peak SAR (extrapolated) = 0.469 W/kg

SAR(1 g) = 0.334 mW/g; SAR(10 g) = 0.230 mW/g

Maximum value of SAR (measured) = 0.357 mW/g
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Test Laboratory: SGS-GSM

PCS1900-LeftHandSide-Cheek-Middle
DUT: GSM10528201; Type: Body; Serial: 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; ¢.=39.8; p =
1000 kg/m’

Phantom section: Left Section

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 - Middle/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.218 mW/g

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

Reference Value = 8.87 VV/m; Power Drift = -0.078 dB

Peak SAR (extrapolated) = 0.277 W/kg

SAR(1 g) = 0.195 mW/g; SAR(10 g) = 0.116 mW/g

Maximum value of SAR (measured) = 0.215 mW/g
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Test Laboratory: SGS-GSM

PCS1900-LeftHandSide-Tilt-Middle
DUT: GSM10528201; Type: Body; Serial: 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; ¢.=39.8; p =
1000 kg/m’

Phantom section: Left Section

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

Tilt position - Middle/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.160 mW/g

Tilt position - Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 8.19 V/m; Power Drift = 0.010 dB

Peak SAR (extrapolated) = 0.255 W/kg

SAR(1 g) = 0.140 mW/g; SAR(10 g) = 0.069 mW/g

Maximum value of SAR (measured) = 0.160 mW/g
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Test Laboratory: SGS-GSM

PCS1900-LeftHandSide-Cheek-Low
DUT: GSM10528201; Type: Body; Serial: 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; ¢ = 1.39 mho/m; &:=39.9; p =
1000 kg/m’

Phantom section: Left Section

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 - Low/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.340 mW/g

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

Reference Value = 10.6 VV/m; Power Drift = 0.013 dB

Peak SAR (extrapolated) = 0.427 W/kg

SAR(1 g) = 0.307 mW/g; SAR(10 g) = 0.183 mW/g

Maximum value of SAR (measured) = 0.338 mW/g
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Test Laboratory: SGS-GSM

PCS1900-LeftHandSide-Cheek-High
DUT: GSM10528201; Type: Body; Serial: 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; ¢:=39.8; p =
1000 kg/m’

Phantom section: Left Section

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/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.108 mW/g

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

Reference Value = 6.64 VV/m; Power Drift = -0.027 dB

Peak SAR (extrapolated) = 0.139 W/kg

SAR(1 g) = 0.098 mW/g; SAR(10 g) = 0.058 mW/g

Maximum value of SAR (measured) = 0.107 mW/g
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Test Laboratory: SGS-GSM

PCS1900-RightHandSide-Cheek-Middle
DUT: GSM10528201; Type: Body; Serial: 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; ¢.=39.8; p =
1000 kg/m’

Phantom section: Right Section

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 - Middle/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.204 mW/g

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

Reference Value = 8.99 V/m; Power Drift = 0.037 dB

Peak SAR (extrapolated) = 0.261 W/kg

SAR(1 g) = 0.181 mW/g; SAR(10 g) = 0.106 mW/g

Maximum value of SAR (measured) = 0.195 mW/g
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Test Laboratory: SGS-GSM

PCS1900-RightHandSide-Tilt-Middle
DUT: GSM10528201; Type: Body; Serial: 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; ¢.=39.8; p =
1000 kg/m’

Phantom section: Right Section

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

Tilt position - Middle/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.131 mW/g

Tilt position - Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 8.31 V/m; Power Drift = -0.023 dB

Peak SAR (extrapolated) = 0.207 W/kg

SAR(1 g) = 0.116 mW/g; SAR(10 g) = 0.060 mW/g

Maximum value of SAR (measured) = 0.131 mW/g
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Test Laboratory: SGS-GSM

PCS1900-RightHandSide-Cheek-Low
DUT: GSM10528201; Type: Body; Serial: 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; ¢.=39.8; p =
1000 kg/m’

Phantom section: Right Section

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 - Low/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.334 mW/g

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

Reference Value = 10.8 VV/m; Power Drift = -0.040 dB

Peak SAR (extrapolated) = 0.428 W/kg

SAR(1 g) = 0.297 mW/g; SAR(10 g) = 0.175 mW/g

Maximum value of SAR (measured) = 0.321 mW/g
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0dB =0.321mW/g

4.19RightHandSide-Cheek-PCS1900-High

Date/Time: 2007-8-27 18:30:59



Order No: GSM10528201-1
Date: Sep. 04, 2007
Page: 49 of 95
Test Laboratory: SGS-GSM

PCS1900-RightHandSide-Cheek-High
DUT: GSM10528201; Type: Body; Serial: 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; ¢:=39.8; p =
1000 kg/m’

Phantom section: Right Section

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/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.110 mW/g

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

Reference Value = 6.70 V/m; Power Drift = -0.016 dB

Peak SAR (extrapolated) = 0.143 W/kg

SAR(1 g) = 0.098 mW/g; SAR(10 g) = 0.057 mW/g

Maximum value of SAR (measured) = 0.107 mW/g



Order No: GSM10528201-1
Date: Sep. 04, 2007
Page: 50 of 95
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4.20Body-Worn-PCS1900-Low

Date/Time: 2007-8-23 12:50:11
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Test Laboratory: SGS-GSM

PCS1900-Body-Worn-Low-2.0cm
DUT: GSM10528201; Type: Body; Serial: 1#

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

Medium: HSL1900_Body Medium parameters used: f = 1850.2 MHz; o = 1.51 mho/m; ¢:=51.9; p =
1000 kg/m’

Phantom section: Flat Section

DASY4 Configuration:

Probe: ES3DV 3 - 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/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.448 mW/g

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

Reference Value = 7.89 V/m; Power Drift = 0.044 dB

Peak SAR (extrapolated) = 0.643 W/kg

SAR(1 g) = 0.408 mW/g; SAR(10 g) = 0.254 mW/g

Maximum value of SAR (measured) = 0.441 mW/g
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4.21Body-Worn-PCS1900-Middle

Date/Time: 2007-8-23 11:42:18
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Test Laboratory: SGS-GSM

PCS1900-Body-Worn-Middle-2.0cm
DUT: GSM10528201; Type: Body; Serial: 1#

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

Medium: HSL1900_Body Medium parameters used: f = 1880 MHz; ¢ = 1.54 mho/m; e.=51.7; p =
1000 kg/m’

Phantom section: Flat Section

DASY4 Configuration:

Probe: ES3DV 3 - 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/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.356 mW/g

Body Worn - Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 7.11 V/m; Power Drift = 0.103 dB

Peak SAR (extrapolated) = 0.521 W/kg

SAR(1 g) = 0.327 mW/g; SAR(10 g) = 0.203 mW/g

Maximum value of SAR (measured) = 0.354 mW/g
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4.22Body-Worn-PCS1900-High

Date/Time: 2007-8-23 11:09:20
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Test Laboratory: SGS-GSM

PCS1900-Body-Worn-High-2.0cm
DUT: GSM10528201; Type: Body; Serial: 1#

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

Medium: HSL1900_Body Medium parameters used: f = 1909.8 MHz; o = 1.57 mho/m; ¢:=51.6; p =
1000 kg/m’

Phantom section: Flat Section

DASY4 Configuration:

Probe: ES3DV 3 - 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/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.214 mW/g

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

Reference Value = 5.39 VV/m; Power Drift = 0.036 dB

Peak SAR (extrapolated) = 0.312 W/kg

SAR(1 g) = 0.195 mW/g; SAR(10 g) = 0.119 mW/g

Maximum value of SAR (measured) = 0.211 mW/g
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e,

0dB =0.211mW/g



Order No: GSM10528201-1
Date: Sep. 04, 2007
Page: 57 of 95

Appendix

1. Photographs of Test Setup

b= :_#
Fig.2 Photograph of the Tissue Simulant Fig.3 Photograph of the Tissue Simulant
Fluid Liquid depth 15cm for Liquid depth 15cm for Body-Worn

Left-Head Side
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Fig.4 Photograph of the Tissue Simulant Fig.5 Photograph of the Tissue Simulant
Fluid Liquid depth 15cm for Liquid depth 15cm for Body-Worn
Right-Head Side

Fig.6 Photograph of the Left Hand Side Cheek status

-u

Fig.7 Photograph of the Left Hand Side Tilt status
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Fig.8 Photograph of the Right Hand Side Cheek status

Fig.9 Photograph of the Right Hand Side Tilt status

Fig.10 Photograph of the BodyWorn status



Order No: GSM10528201-1
Date: Sep. 04, 2007

Page: 60 of 95
2. Photographs of the EUT
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Fig.12 Back View
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3. Photographs of the battery

Fig. 13 Front view of battery Fig. 14 Back view of battery

4. Photograph of the charger

Fig.15 Charger
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5. Probe Calibration certificate

Calibration Laboratory of i,

N, g Schwelerischer Kallbriondienst
Schmid & Partner G Fervice suises ditalonnage
Engineering AG o s Servizio svizsero di taratura
Zsughausstrasse 43, 8004 Zurich, Switzerlord @i‘ Swisn Callbestion Sarice
henrecii by the Swies Feders: Ofice of Metrokogy and Accsedilation Accrectntion No.. SGS 108

The Swiss Accreditation Service ik one of the sigralenies o the EA
Bduitllaberal Agreement for the recognition of calibration cerificates

Gt SGSCSTCMTN  comneESSO08 Decls

Trig calibration carilicate dooumants the traceabily o national standarcs, which realize B physical units of measunemanis (51}
The MARALUMMANIE and ha uncartanies with confidance probabilty are ghen on the following pages and are parl of the certificate.

Al calibertions have bean conduched in i ciosed [Rboraiony faciity ecwironmaent tempenstune (22 & 357 and humidity < T0%.

Calteation Eapmant utsd (MLTE crtieal for calbration)

Primary Standams ID# Cal Dwate {Caibraned by, Cortificans ho. | S Caliraton

Power muter E44138 GOAIZIINTE S-hpr-06 (METAS, Mo 251-00557 ) ApwiT

Powar semsor E44124 MY41£0527F 5-Ap-08 (METAS, N 251-00557) BpeiT

Power senmor E44124 YA S0B0GT 5-Ap-06 (METAS, Mo, 251-00557) Ape T

Releroncs 3 dB Atleruior SH; 55054 {36} 10-Ausz-06 (METAS. Mo 217-00582) Auig 07

Femlerence 20 dB Atterusior S 55086 (20b) d-Api-06 (METAS, Nou 251-00558) Ape0T

Belerence 30 dB Aterusior SH: S5120430b) 10-Ausz-08 (METAS, Mo, 217-00593} AL 0T

Relerencs Probe ES30VI SN 303 2-Jan-06 [SFEAG, Mo, ES3-3013_lan6} JareliT

DAES SH: B54 21-Jun-08 [SPEAG, Mo. DAEA-E54_Jundf) JureT

Siundards ]} Check Dute (in hoise) Soheguiod Check

RF gangracr HP S548C US3E42U01 700 4-Aug-B5 (SPEAG, in house chack Mow-08]  im house check: Nov-0F

Matwork Anakzer HP BYS3E Ug3TIg0sas 18-0c1-01 [SPEAG, in hewse chack Ool-08) in house check: Oot-07
Funchion

Caibratad by  Tashni

Approved by

This calbration Camificals snall ol be reproduced excapl in full wilhoul weitlen appecyal of the Bboraiony.

Carlificats Na: ES3-3088 DecdB Page 1cf8
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g Schweizerischer Halibrigrdisnst

c S¢rvice suisss d'atalonnsgs
Bervizio swirzers di tarstura

S  pwisa Calibration Service

Accraditation Mo SCS 108

Glossary:

TSL tissue simulating liquid

NORM:x,y,2 saensitivity in free space

ConF sensitivity in TSL / NORM=x.y Z

DCP dinde compression point

Podarization ¢ o rotation around probe axis

Polarization & # rotation around an axis that is in tha plane normal to probe axis (at

measurement canter), |.e., & = 0 is normal to probe axis

Callbration is Performed According to the Following Standards:

a)

b)

|IEEE Sid 1528-2003, "IEEE Recommendad Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wirsless
Communications Devices: Measurement Techniques™, December 2003

CENELEC EN 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:

NORMzx, y,z: Assessed for E-fisld polarization 5 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz:
R22 waveguide). NORMx vz are unhr intermediate values, ie., the uncertainties of
NORMy,y.z doas not effect the E*-field uncertainty inside TSL (see below ConvF).
NORM(fx,y.z = NORMx, .z * frequency_response (ses Freguency Response Chart). This
lingarization is implemented in DASY4 software versions later than 4.2. The uncertainty of
the frequency response is Included in the stated uncertainty of ComeF.

DCPy. v,z DCP are numerical linearization parameters assessed based on the data of
power sweep (no uncertainty raquired). DCP does not depend on frequancy nor media.

ConvF and Boundary Effect Pararmalers: Assessad in flat phantom using E-field (or
Temperature Transfer Standard for f < 800 MHz) and inside waveguide using analytical field
disiributions based on power measurements for f > 800 MHz. The same selups are used for
assessment of the parameters applied for boundary compensation (alpha, depth) of wihich
typical uncertainty values are given. These parameters are used in DASY4 software to
improve probe accuracy close to the boundary. The sensitivity in TSL corresponds o
NORMzx, ¥,z " ConvF whereby the uncertainty comesponds to that given for ConvF. A
frequency dependant ConvF is used in DASY version 4.4 and higher which allows
extending the validity from = 50 MHz to £ 100 MHz.

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

Sensor Offsel: The sensor offset corresponds to the affset of virtual measurement center
fram the pml::lu tip {on probe axis), No tolerance reguired.

Cerificale Mo ES5-3088_Declf Page 20f9



Order No: GSM10528201-1
Date: Sep. 04, 2007
Page: 64 of 95

ES3DV3 SN:3088 December 12, 2008

Probe ES3DV3

SN:3088

Manufactured: July 20, 2005
Last calibrated: September 13, 2005
Recalibrated: December 12, 20086

Calibrated for DASY Systems

(Moda: non-compatible with DASY2 systam!)

Certificate No: ES3-3088_DecDi Page 3 of §
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ES3DV3 SN:3088 December 12, 2006

DASY - Parameters of Probe: ES3DV3 SN:3088

Sensitivity in Free Space™ Diode Compression®
Marm 131 =100%  pVIVIm)® DCP X o4 mv
NormY 123+ 104%  pVAVIM) DCP Y 84 mV
NormZ 127 2 104%  WMIVIm)E DCP Z 93 mV

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please see Page 8.

Boundary Effect

TSL 300 MHz Typical SAR gradient: § % per mm
Sangor Center to Phantom Surface Distance 30 mm 4.0 mm
SAR,, [%)] Wilhaut Correction Algorithm 24 06
SAR,, [%] \Wilh Cosrection Algonthm 1.0 0.0
TSL 1810 MHz Typical SAR gradient: 10 % per mm
Sencor Center o Phantom Surface Distance 30 mm 4.0 mm
SAR, (%] Withoul Comecton Alganthm TE 45
SAR,, %) ‘With Caorrection Algorithm 0.1 0.2

Sensor Offset

Probe Tip to Sensor Cenler 2.0 mm

The reported uncertainty of measurement is stated as the standard uncertainty of
measurgment multiplied by the coverage factor k=2, which for a normal distribution
cormesponds to a coverage probabliity of approximately 95%.

A The rrescsnton of MoemX,¥ 2 do not affect fha E-fald uncerminty insids TSL [ses Page )
? Mumencal Ensanzrion maremelar LACRTAINTY fol reguired.

Carfificate Mo: ES3-3088_Dac)i Fage 4ol 9
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ES30DV3 SN:3088 December 12, 2006

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

{n

:

r
2
= 0.8
r 08
I
0.7
0
0.5 + t t
o 00 1000 1500 2000 2500 000
f k=]
—8—TEM —— A22

Uncertainty of Frequency Response of E-field: £ 8.3% (k=2)

Cartificate No: ES3-3088_Declf Fage Sof &
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ES3DV3 SN:3088 December 12, 2006

Receiving Pattern (¢), 9 = 0°

f = 1800 MHz, WG R22

f = 600 MHz, TEM ifi110EXX

—a—Y =—@—I —0—Tol

—a—) —e—Y -#-7 =0=Tol X

10

0.8 1 I

a8 1l S [ 10 () 5 6 A G =30 MHz
L5 ﬂ‘ 4+ +—+ +— + .o .- —tr L L 5 1 . ‘Dnm
g 02 g B 7 T T O TR —e— 0D Mz
Ig ggwww B SEonats

1L 1 ol 111 A e s e £ i

.4 1 . 111 8 (F A8 i S K S | —&— 2500

08 i 1 0 0 1 A

-1.0

[+] 511} 120 180 240 00 350
411

Unoertainty of Axial lsotropy Assessment: & 0.5% (k=2)

Cerlificals Moo ES3-3088_Dec(f Page & of 3
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E53DV3 SN:3088 December 12, 2006

Dynamic Range f(SARpg.q)

(Waveguide R22, f = 1800 MHz)

1.E+T

1.E+5 §

1-E#3

Inpat Signal V]

1.E+1

1.E=0 ! | } |
Q0001 0001 0,01 [ ] | 10 100
SAR (mWWem]

==l Compansated == COmpensaled

il k] .01 ai 1
SAR [mWicm?)

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

Cartificate No; ES3-3088_DacDd Page TolB
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December 12, 2006

Conversion Factor Assessment

=500 MHz, WGLE RS (head)

f= 1810 MHz, WGLS R22 (head)

35 300
a0 250
g 28 ¥ 200 i
20 &
g g 150 ¥
E18 E
[ 3
- < 100
0.5 5.0 1
o kil Al B0 ] 20 40 Bl
z[rmim] £[mm]
—8— Analylical  —8— Measwements —@—Analytical  —— Measurements
F[MHz] Validity [MHz]" TEL  Permittivity Conductivity Alpha Depth  ConvF Uncertainty
aoo + 607 +100 Head 41525% 057T25% 100 118 B.00 + 11.0% (k=)
1810 £ 60/ + 100 Head 400=25% 1.4025% 073  1.3% 507 £ 11.0% (k=2)
2000 +50/+100 Head d400=5% 1401 5% 073 138 4.97 £ 11.0% (k=2)
2450  +50/+100 Head 302:5% 1.802E6% 074 1.3 489 = 11.8% (k=2)
200 £ 50/ 1100 Body 550+5% 1.05:5% 1.00 17 582 & 11.0% (k=2)
1810 =50/ 100 Body 533+5% 1.52:5% 1.04 1.18 468 +11.0%(k=2)
2000  x£50/2 100 Body 533:E6% 1.52:5% .88 1.27 4.61 = 11.0% (k=2)
2450 £ 50102 100 Body S52.7+5% 1.85+5% .80 1.42 4.33  + 11.8% (k=2)

¥ The validity of % 1900 Mz anly applios for DASY wi 4 and higher (soo Pago 2). The uncortainty is the RES
of this GanvF lll'!fﬂ'lﬂlly' af calibration fequancy and the uncariainty far the indicated frequency band.

Certificale Mo: ES3-3088_Decé

Page 8 of §



Order No: GSM10528201-1
Date: Sep. 04, 2007
Page: 70 of 95

ES3IDV3 SN.3088 December 12, 2006

Deviation from Isotropy in HSL
Errar (¢, ), f = 200 MHz

Error [dB]

a

W-1.00-0.80 l-&m—&w W-0.60--0.40 W-0.80--0.20 B -0.20-000
o000 020040 0040060 BOE0-0.60 WDG-100

Uncartalnty of Spherical Isolropy Assessment:  2.6% (k=2)

Certificale Mo: ES3-3083_DecDs Page 8ol 9
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6. DAE Calibration certification

Calibration Laboratory of S,

: Py g Schweizerischar Kallbrierdienst
Schmid & Partner = G Servies sulssa détalonnage

Engineering AG iz Barvizio svizzeno & tarsturn
Zeughsusstrasss 43, BI04 Zusich, Switzeniand o S  Swiss Calibeation Service
Accracited by the Swiss Fadersl Offion of Matrolagy and Accraditation Accreditation No.2 SCS 108

The Swiss Accreditation Service |s one of the signatorias ta the EA
Multilataral Agresmant for the recognilion of callbration cortificates

client  SGS—CSTC (MTT) Contificate No: DAE3-569_Decé
CALIBRATION CERTIFICATE s e
Cbject DAE3 - SD 000 DO3 AA - SN: 5858

| Caibretion procedureds) QA CAL-DE V12

Calibration procedure for the data acquisition electronics (DAE)

Calibration date; December &, 2006

Condian of ine caitrates item N Tolerance

This calbrrson certificate Gocuments tha tracaability o nafiansl standards, which realize the physical units of measurements (51).
The measuremenis and the uncerainbes with confidends probabilty are givan on the following peges and are part of lhe cadificaia.

Al calbrations have been condudied in the closed labaratony Faglity: enviranment lemperaturs (22 + 31°C and humidgty < T0%.

Calbenton Equipmen usad (METE crtical for calibration)y

Primary Standards _ oW (al Dabe (Calibrated by, Cortificatn Ne ) Sehaduliad Calibrafion
Fluke Process Calibraior Type 702 | BN 8295803 13-0wt-06E (Elcal AG, No: 5482) Oct-07

KaEnlay Mukimater Type 2001 SN 0810278 03=0ac4=06 (Elcal AG, Moo 84 7H) Qct-07

Secondary Standards Io# Chack Data (in house) Schaduled Chack
Callbrator Bax V1.1 SE LIMS D06 A 1002 15-Jun-08 [SPEAG, in house check) In houge check Jur-07

MHamé Funiticn

Signature
| Calbreted by: Stefarn Glarnotls Tachrician A ﬁ ! N
#ﬂ_ L m
i {
wd by Fin Bomhslt RAD Director F .
Apprawsd by o .@é—%‘

e Decambar B, 2006

This caibrasan cerificate shall not be reprocuces excep? in bl without writen approwal of the laborslany.

Cartificate No: DAES-560 Decls Page 1af &
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Calibration Laboratory of Schwalzerischer Kalibrirdienat
Schmid & Partner Gurvies sulsse d'étalonnags
Engineering AG Servizio svizzero di taratura

Swiss Calibration Soreice

Zoughaussirasss 43, 8004 Zurich, Switzerland

Acoredied By tha Swits Foceral Office of Matroiogy and Actrsdtation Aceraditation No.: SCS 108
The Swiss Accrediation Service i ona of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary

DAE data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X to the robot
coordinate system,.

Methods Applied and Interpretation of Parameters
» DC Vollage Measurement: Calibration Factor assessed for use in DASY syslem by
comparison with a calibrated instrument traceabla to national standards. The figure given
corresponds to the full scale range of the voltmeter 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 follawing parameters contain technical information as a resuit from the performance
lest 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 this measurement.

« Common mode sensitivity: Influence of a positive or negative common mode voltage on the
differential measurement.

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

s AD Converter Values with inputs sharted: Values on the internal AD converter
corresponding to zero input voltage

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

« Input Offset Current: Typical value for information; Maximum channel input offset current,
not considering the input resistance.

e input resistance; DAE input resistance at the connector, during internal auto-zeroing and
during measurement,

= low Battery Alarm Voltage: Typical value for infarmation. Below this voltage, a battery
alarm signal is generated.

« Power consumplion: Typical value for information. Supply currents in various operating
modes,

Cortificate Ma: DAEI-568_DecDE Fage Zaf 5
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DC Voltage Measurement
AJD - Converter Resolution nominal

High Range: 156 = T [TV full range = -100...+300 m¥
Lesw Ranpe: 1L5E = ainv, full range = -1 4+3mV
DASY measurement paramalens: Aulo fero Time: 3 sec; Measuring Lime: 3 sec
Calibration Factors X h z
High Range 404 742 = 0.4% (k=32) | 404.327 £ 019 (k=2) | 404103 £ 0.1% (k=2)
Low Range 3.85547 £0.7% (k=2) | 393513 0.7% (k=2) | 393385+ 0.T% (k=2)
Connector Angle

[ Connecter Angle to ba used in DASY syslem

Be+ie

Cartificate Mot DAE3-569_Dec0B
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Appendix
1. DC Veltage Linearity
High Range Input (V) Reading (uV) Error (%)
Ghannal X + Input 200000 196999.9 0.00
Channel X + Input 20000 2000227 0.04
Channel X = Input 20000 -19908_87 -0.01
Channal ¥ + Input 200000 200:0:00.1 0,00
Chanmnel ¥ + Inpurt 20000 158954, 20 0.00
Channel ¥ = Input 20000 -20003.47 0.02
Channal Z + Impurt 200000 2000000 0.00
Channel Z + Input 20000 20001.01 0.01
Channel £ = Input 20000 -20001 .48 001
Low Range Input (uV) Reading (uV) Error (%)
Channel X + Input 2000 10409 0.0
Channel X + input 200 195.91 005
Channel X - Input 200 -200.88 0.43
Channel ¥ + Input 2000 10699 0.00
Channel ¥ + Input 200 188.35 0,32
Channal ¥ = Input 200 =200.57 0.28
Channel Z + Input 2000 20001 0.00
Channel Z + Input 200 200,37 ] =
Channel Z = Input 200 -201.04 0.52
2. Common mode sensitivity
DASY jrement paramaters: Auto Zerc Tima: 3 sec, Measuring time: 3 sac
Common mode High Range Low Range
Input Voltage (mW) Average Reading (uV) Average Reading (uV)
Chanrel X 200 -6.08 -11.00
- 200 B.46 12.92
Channel ¥ 200 6.66 6.78
- 200 -B.07 807
Channel Z 200 -5.10 -5.59
- 200 4,40 364
3. Channel separation
DASY measuremant parameders: Auto Zero Time: 3 sec; Measuring fime: 3 sec
Inpist Veltage (mV) | Channel X (uV) | Channel ¥ (uV} | Channel Z (uV}
Channel X 200 047 0.37
Channel ¥ 200 1.04 - 3.88
Channel 2 200 -1.66 o.or -

Cartificate Mo: DAE3-569_Decld
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4. AD-Converter Values with inputs shorted

DASY measurement parameters: Auto Zero Teme: 3 sec; M iring time: 3 sec

High Range (LSB) Low Rangs (LSB)
Channel X 16385 15608
Channal ¥ 15744 16385
Channel Z 18312 16061

5. Input Offset Measurament
DASY measursment parameters: Auto Zaro Time: 3 sec; Measuring Bme: 3 sec

Inpart 10MLE
Avarage [u\v) min, Offset (uV) | max. Offsat (uV) . I;::-i}lhan
Channel X 0.18 -0.70 1.24 0.30
Channal ¥ -1.80 -2.48 -0.86 0.32
Channel Z -0.25 -1.18 0.8z 0.38
6. Input Offset Current
Mominal Input circuitry offset curment on all channels: <25fA
7. Input Resistance
Zeroing {MOhm) Measuring (MOhm)
Channel X 200.2 0,200
Channel ¥ 204.0 02004
Channel Z 2058 3.20:00
8. Low Battery Alarm Voltage [vedfied during pre lest)
Typical values Alarm Lewvel (VDC)
Supply (+ Viec) +7.9
Supply (- Vog) 76
9. Power Consumption [vedfied during pre fest)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (ma)
Supply [+ Voc) +0.0 +8 +14
Supply |- Vec) -0.01 -8 4

Cerificate Mo: DAE3-563_Decd Page 5 of §
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7. Dipole Calibration certification

Calibration Laboratory of

n Schwalzerischer Kalbrigrdswnst
Schmid & Partner Sarvice suisse d'Halonnags
Engineering AG Sarvizic svizzoro di taratura
Zsughausstrassa 43, 3004 Zwrich, Switearland Swiss Calibration Sorvice
Bccradited by the Swits Faderal Offics of Metmingy end Acorediation Accrediation Mo.: SCS 108

The Swiss Accredilalion Service ks one of the signataries to the EA
Muliilateral Agresment for the recognition of calibration cortificates

Chant t

This calgratian cerficate dacumants fhe traceaniity o national slandans, which realize the physical unils of measurements (S1).
The maasursments end e uncerminties with confidente probabdity sre given on the folowing peges and are part of the cartficale

Al calisrations Rave Deen conducsed in the cosed laboratory faclity: ermironment lemgaratuna (22 £ 3)°C and humidity = T0%.

Calration Equipment ussd (METE oitical for calibraton)

Primary Standands D # Cal Dase (Calbraled by, Cortificale Mo ) Seheduled Callbration
Power mistar EPM-4424 GEITA0TO4 43-0ct08 {METAS, Mo, 217-00&08) Qet-n7

Prermsier samsor HP 24014 LUSITINR T 03-0c1-36 IMETAS, N, 21 T-00808) o017

Etefarance 20 dB Anemator &H; 5088 (20g) 10-Aug-05 (METAS, Me 217-00581) AugaT

Reference 10 dB Aftamuator S 504T.2 {180 10-Ausg.06 (METAS, No 217-00881) Aug0T

Reduranca Probe ETIDVE (HF) 5N 1507 18:0ct-06 [SPEAG, Mo, ET3-1507_Ocl06] Oet-07

DRES Sh B0 15-Decll5 (SPEAG, No, DAEA-E01_Deuds) D06

Secondary Standard D& Check Daks (in house} Scneculd Check
Power sensar HP B4814 MY A10323T 18-0c8-02 (SPEAE, in houss chack Och05) In Fowsa chesk: Ool-07
RF genamior Aglent E44218 MY 10006TS 11-fday-05 (SPEALG, in house check Mov-05) In howse chad: Now-07
Matwark Analyzer HP BTS3E USATIE0EAS 54006 180001 (SPEAG, in houss chack Oct-06) In howse chad Ct-07

Eialiorated by:

This callbrasion certificabs shall mol be reproduced cocept in full withoul witten approval of the labaratony.
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Calibration Laboratory of

: g Schweizerischer Kalibrierdignst
Schmid & Partner c Sarvies sulsse datalonnage
Engineeﬂng AG Sarvizho svizzers di taratura
Zeughausstrasss 43, B34 Zurich, Switzarland s Swiss Calibration Service
scoredited by e Swiss Federal Office of Metmicgy and Accreditation Accroditation Me.: SCS 108

The Swiss Accraditatisn Service is ana of the signatories to the EA
Multiataral Agrsement for the recagnition of caliraticn cortificatas

Glossary:

TSL tissue simulating liquid

ConvF genzitivity in TSL / NORM xy.z
MFA not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) CENELEC EN 50361, “Basic standard for the measurement of Specific Absorption Rate
related to human exposure lo electromagnetic fields from mobile phones (300 MHz - 3 GHz),
Julby 2001

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

Additional Documentation:
d) DASY4 System Handbook

Methods Applied and Interpretation of Parameters:
s Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

e Antenna Pararmefers with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

+ Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA conneetor 1o the feed point. The Return Loss ensures low
reflected power. No uncertainty required,

« Elactrical Delay: One-way delay between the SMA connector and the antenna feed point. No
uncertainty requirad.
«  SAR measurad: SAR measured al the stated antenna inpul power.

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

. SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR resull.

Ceerfificale Mo: DI00VE-184_Decld Page 2 of &
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Measurement Conditions
DASY systam configuration, as far a3 not given on page 1.
DASY Version DSy 4T
Extrapolation Advanced Extrapalation
Phantam Medular Flat Phantom V4.9
Distance Dipole Center - TSL 15 mim with Spacer
Zoom Scan Resolution che, dy, dz = 5 mim
Freguency 900 MHz £ 1 MHZ
Head TSL parameters
The following parameters and caloulations were applisd.
Temparature Permittivity Conductivity
Mominal Head TSL parameters 20°C 41.5 0.87 mhaim
Measured Head TSL parameters (220+02)°C 408 £E8% (.97 mihatm + B %
| Head TSL temperature during test (21.7 £0.2)°C — e
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measured 250 mW inpul power 272mW i g
5AR normalized normalized o 1W 109mwW/ig

SAR for nominal Head TSL paramatars '

normalized 1o 1TW

0.8 mW ig £ 17.0 % (k=2)

SAR averaged over 10 cm?® (10 g) of Head TSL condition
SAR measunsd 250 mW input power 1.75mW g
SAR normalized normalized 1o 1W TO0DmW i g

SAR for nominal Head TSL parameters '

normalized 1o 1W

6.95 mW /g £ 16.5 % (k=2)

! Corection ko nominal TSL parameters acoording o d), chapler “SAR Sensitivities™

Certificate Noc DR00W2-184_DeclE
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Body TSL parameters
The foliowing paremeters and calculations were appled.
Temperature Parmittivity Conductivity

Wominal Body TSL parameters 220°C 50 1.05 mha/m

Measured Body TSL parameters {220+0.2)C E34E8% 1.05 mbaim £ & %

Body TSL temperature during test (21.6+02)'C —_ -
SAR result with Body TSL

SAR averaged over 1 em” (1 g) of Body TEL condilion

SAR measuned 250 mW input power 275mW0 g

SAR nofmalized nomalized bo 10 11.0mW /g

SAR for nominal Body TSL parameters * nommalized o 1W 10.8 mW g £ 17.0 % (k=2)

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

SAR measwed 250 mW input power 1.78 mW i g

ZAR nomalized nomalized to 1W TABEmW /g

SAR for nominal Body TSL parameters nommalized to AW T.05 mW ig £ 16.5 % (k=2)

? Cormection to mominal TSL paremeters according to d), chapter "SAR Saensitivities"

Certificate Moo DO00V2-184_DecOf
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Appendix

Antenna Parameters with Head TSL
Impedance, fransformead 1o feed point 50.8(2-62 [ il
Return Lass -24.2 dB

Antenna Parameters with Body TSL

Impadance, ransiormed to feed point 46.701-8.3 2
Rebumn Loss -20.7 dB

General Antenna Parameters and Design

| Electrical Delay {one direction) 1411 ns

Adter long lerm use with 100W radiaied power, only a slight warming of the dipale near the faedpaint can ba rreasurad.

The dipode is made of standard semirigid coaxial cabie, The center conductor of the feeding line is directhy connected 1o he
second arm of the dipoie. The antenna is therefore shorl-ciruited for DC-signals.

Mo exeassive force must be applied to the dipols arms, because they might bend or the soldared connections near the
feedpaint may be damaged.

Additional EUT Data

Manufaciured by SPEAG
Manufaciured on Aprit 01, 2003

Cartificate Mo: DO0OVE-184_Dec0f Page 5ol 8
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DASY4 Validation Report for Head TSL

Date/Time: 05.12.2006 17:14:04

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 900 MHz; Type: DODIV2; Serial: D900V - SN: 1584

Communication System: CW; Frequency: 900 MHzDuty Cycle: 1:1

Medium: HSL 900 MHz;

Medium parameters used: f= 900 MHz; o = 0.969 mho/m; ¢, =40.7; p = 1000 kg'm'
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DAEY 4 Configuration:

-

Pin=

Probe: ET3DVE - SN1507 (HF); Convi(6.01, 6.01, 6.01); Calibrated: 19.10.2006
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electromics; DAE4S Snsd1; Calibrated: [5.12.2005

Prantom: Flat Phantom <91, Type: QDOOOP49AA; ©

Mezzarement SW: DASY4, V4.7 Build 46; Postprocessing SW: SEMCAD, V1.8 Baild 171

250 mW; d = 15 mm/Zoom Scan (7x7xT)/Cube 0:

Measurement grid: dx=>5mm, dy=3mm, dz=3mm
Reference Value = 57.4 Vim; Power Drifl = -0.013 dB
Peak SAR (extrapolated) = 4.01 Wikg

SAR(I g) = 2.72 mW/g; SAR(10 g) = 1.75 mWig
Maximum value of SAR (measured) = 2.96 mW/g

dg
n.oan

-E.00

0 di = 2.96mWig

Certificate Moo DHO0VE-184_DeclE Page 6 of 0
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Impedance Measurement Plot for Head TSL

5 Deac 2086 17i17:Md
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——
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DASY4 Validation Report for Body TSL

Date/Time: 06.12.2006 15:53:38

Test Laboratory: SPEAG, Zurich, Switserland
DUT: Dipole 900 MHz; Type: D00V, Serial: DHOVL - SN:154

Communication System: CW; Frequency: S0 MHz;Duty Cyele: 1:1

Medium: MSL200;

Medium parameters used: f= 900 MHz, o = 1.05 mho/m; &, = 53.4; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYY (High Precision Assessment)

DASY4 Configuration:

Probe: ET3DWE - SM1507 (HF g ConvF(5.8, 5.8, 5.8 Calibrated: 19102006
Sensar-Surfoce: dmm (Mechanical Surface Desection)

Electromics: DAE4 Sn60]; Calibrabed: 15.12.2005

Phantom: Flat Phantom 4.91; Type: QDOOOPI9A4;

Measurerment SW: DASYS, V4.7 Build 46; Postprocessing SW: SEMCAD, V1,8 Build 171

Pin = 250 mW; d = 15 mm/Zoom Scan (Tx7x7)yCube 0:
Meazurement grid: dx=5mm, dy=5mm, de=5mm

Reference Value = 56.1 Vim; Power Drift = 0.006 dB

Peak SAR (extrapolated) = 3 89 Wikg

SAR(] g) = 2.75 mWg: SAR(10 g) = 1.79 mW/g

Maximum value of AR (measured) = 3.00 mW/g

dB8
n.00m

AL

-4.28

-6.42

456

AT

0 dB =3 00mWig

Certificate Moo Da00v2-184_DecO6 Page 8 of 9
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasss 43, B004 Zurich, Switzerland

5 Schwezerischer Kalibriardianst

C Service sulsse ditalonnags
Servizio svicoara di laraura

5 Bwigs Calibration Service

Acrredited by B Swiss Faderal Ofce of Metrology and Accrediation Aceramtation Na.: SCS 108
The Swiss Ancreditation Service is one of the signatarkes to the EA

Pl i A t for the gnitian of calibrailon cerificatos

Client SG5-CSTC (MTT) Cartificate Mo: D1900V2-5d028_Dec06

[CALIBRATION CERTIFICATE

D1900W2 - SN: Sd028

| Object

Calbration procedurels) QA CAL-O5.vE

Calibration procedure for dipale validation kits
Calfration data: December 12, 2006

Cordition of the calibrated tem |0 Tolerance

This cakhratian certificats do 1 i racaability o national standards, which realize e physical units of massurements (31
Thes reasuram ents and e uncertainies with sonfidence probablity are given on e following peges and are pan of \e cartificats

All calibralions have basn conducted in e closed laboratony faclity; emironment lemperatune [22 + 370 and humidity < T0%.

Calioration Equipment used [MATE critical for calibration)

Primary Stardands =] Cal Date {Calbraed by, Cartificabs Mo} Scheduted Calibradion
Povaer metsr EPT-4428 GEIT4H0T0 030008 (METAS, Mo, 217-00608) Qgi-ar
Prwar sansor HP BEE1A US3TIBZTHS (3OO {METAS, Mo 217-00508) D07
Rederence 20 dB Atieruator S 5088 (20g) 10-2ug-06 (METAS, Ma 217-00591} Aug-OF
Raterance 10 dB Atlruator SN 5047.2 (10r] 10=peug-06 (METAS, No 217-00591) AT
Raleranss Praba ETIDWVE SN BOT 15=0cie0f [SPEAG, Mo. ET3-1507_OcIDag) Cet-07
Raferanca Praba ESZDWI Sh: A02S 18.0¢l-08 (SPEAS, No, E53-3025_OcilE) Del-07
DWEA | &M B0 15-Dac-08 (SPEAG, Mo, DAES-601_Dects)  Dec0d
Sacondary Slandards 0@ Chpck Date {in housse) Schiaduliad Cheack
Prrwes sansor HE 84818 MY410523117 18002 (BPEAG, in house chack Oct-08) In houge check: Dc-07
RF generaior Aglerd EHTE IV A1 0008TS 11-May-05 [SPEAG, in housa chack Moy-05) En horisn chesck: Mios-07
Mabwn Anatyzer HP BFSIE USITIR0SAE 54208 18.0ct-01 (SPEAG, in houss chack Oct-08) In house chack: Del-07

Maimsa Funclion Sgnalune
Calibrated by Wik il Labaralsry Tachnician p t_{a. i

* L

Approved by Hatja Pokovic Tachrecal Marager

S s

Issugd: Dpcomiber 14, 2006

This calibration cemificsie shal not De reprocuced exoept in full willout wiilhen spproval of tho laborion:
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstrasse 43, 8004 Zurich, Switzerand

§ Schweizerischer Kallbrierdienst
Sandce suisse Malalonnage

c Sarvizio svizraro di taraturs

8 swiss Calibration Servics

Accredited by tha Swass Federal Diica of Malrology and Accraditation Accreditation Me! SCS 108
Tha Swiss Accreditation Service Is one of the sipnadories 1o the EA

Muttilateral igs ot fior e gnition of calibration cartilicates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM x,y.z

[IFA, not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b} CENELEC EM 50381, "Basic standard for the measurement of Specific Absomption Rate
ralated to human exposure to electromagnetic fields from moblle phones (300 MHz - 3
GHz), July 2001

¢} Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Complianca 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} DASY4 Systermn Handbook

Methods Applied and Interpretation of Parameters:
= Measurement Conditions: Further details are available from the Validation Report at the and
af the certificate. All figures staled in the cerificale are valid al the frequancy indicated,

= Antenns Paramefers with TEL: The dipola is mountad with the spacer to position its feed
point exactly below the center marking of the flat phantorm section, with the arms ofented
paraliel to the body axis.

#« Feed Point impedance and Return Loss: These parameters 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 Retumn Loss ensures low
reflacted power. Mo uncertainty required.

» Flectrical Delay: One-way delay betweean the SMA connector and the antenna feed point.
Mo uncerainty required,

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

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

= SAR for nominal TSL parameters: The measured TSL parameters are used o caloulate the
nominal SAR result.

Corificate Mo 01900V2-53028_Dwecdi Page 2ol 8



Order No: GSM10528201-1
Date: Sep. 04, 2007
Page: 87 of 95

Measurement Conditions
DASY system configuration, as far as nol given on page 1.
DASY Version DasYd4 V4.7
Extrapolation Advancad Exirapalation
Phantam Modular Fiat Phantom V5.0
Distars Dipole Center - TSL 10 mem wilh Spacar
Area Sean Resolution de, 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 Parmittivity Conductivity
Mominal Head TSL parameters 220 40.0 1.40 mihoim
Measured Head TSL parameters (220403 °C MWA1ER 1.40 mbovim + 6 %
Head TSL temperature during test (212+03)°C - —
SAR result with Head TSL
SAR averaged over 1 em® {1 g) of Head TSL condition
SAR measured 250 mW ingut power BIEmMW /g
SAR normalized narmalized to 1W T4mW /g

SAR for nominal Hesad TSL parameters ©

narmaized to 1W

36,6 mW I g £17.0 % (k=2)

SAR averaged over 10 om” (10 g} of Head TSL Condition
SAR measiuned 280 mW input power 496 mW Jg
SAR normalized normakized to 1W 198 mW /g

SAR for nominal Heas TSL parameters '

narmaizad to 1W

10.5 mW | g  16.5 % (k=2)

! Comaction to nominal TSL parameters according to d), chapter “SAR Sensilivities"

Carfificabe No: D1900V2-5d028_DecDB
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Body TSL parameters
The following parameters amd caloulglions were applied,
Temperature Permittivity Conductivity
Mominal Body TSL parameaters 220G 3.3 1.52 mho/m
Measured Body TSL parameters (22.0+0.2)°C 518+8% 1.54 mho/m + 8§ %
Body T5L tempearature during test (21.8+£0.2)°C - -
SAR result with Body TSL
SAR averaged over 1 em® {1 g of Body TSL Candiian
SAR measured 250 VW input power .50 mW I g
SAR normalized normakized o 1% Ja0mW ig

SAR for nominal Body TSL parameters ©

normakized o 1W

AT.0 mwW (g £17.0 % (k=3)

SAR averaged over 10 em’ (10 g) of Body TSL

candisan

SAR measured

280 mW Input power

S06mW I'g

SAR normalized

mormalized bo 1%

202mW ig

SAR for nominal Body TSL pararetars

normakzed e 1W

19.8 mW { g £ 16.5 % (k=2)

? Comection to neminal TSL paramelers aceording lo d), chapter “SAR Sansilivities”

Certificate No: D190V2-5d028_Decf
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Appendix
Antenna Parameters with Head TSL

Impedance, ransformed 1o feed pain 4B +4.5]0
Reatum Loss -24.1dB

Antenna Parameters with Body TSL

Impedance, transformed 1o feed point Bl2a+66 |0

Ratum Loss -23.6dB

General Antenna Parameters and Design

Elecirical Delay {ane direction) l 1197 ns

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

The dipole = made of standard semirigid coaxial cable. The center conductor of the feeding line Is directly connected o the
sacond arm of the dipole. The anlenna is therefore shor-cirowted for DC-sigrés

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

Additional EUT Data
Manufaciurad by BPEAG
Manufactured an December 17, 2002

Cartificats Mo; D1900V2-54026_DecDB Page Gof 9



Order No: GSM10528201-1
Date: Sep. 04, 2007
Page: 90 of 95

DASY4 Validation Report for Head TSL
Date/Time: 11.12.2006 18:50:48

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: DI%00V2; Serial: D900V - SN; 54028
Communication System: CW; Frequency: 1900 MHz; Duly Cyele: 121
Medium: HSL U110 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)
DASYS Configuration:
+  Probe: ETIONS - BN1307 (HFy; ConvF(4.97, 4.97, 497 Calibested: 19, 102006
& Bensor-Surfacs; 4dmm (Mechanical Surface Detection)
& Electronics: DAE4 Sn601; Calibeated: 15122003
®  Phaatom: Flat Phantosn 5.0 (front Type: QDO00PSOAA
®  Memsurement 5W: DASY S, V4.7 Build 44; Postprocessing 5W: SEMCAD, V1.8 Build 171

Pin = 250 mW; d = 10 mm/Area Scan (101 x101x1):
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:
Measurement grid: dx=5mm, dy=5mm, de=5mm

Reference Valee = 86.6 Vim; Power Drift =0.033 dB

Peak SAR {extrapolated) = 15.9 Wikg

SAR(I g) = 936 mW/g; SAR(10 g) = 4.96 mWig

Maximum value of SAR (measured) = 10.6 mWig

dB |
D.00m

<5.00

=15.0

-20.0

-25.0 l "

0 dB = 10.6mW/g

Cerificate Mo 01900V2-60028_Decld Page G of &
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Impedance Measurement Plot for Head TSL

A1 Dec 2096 12145108
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DASY4 Validation Report for Body TSL

Dater Time: 12.12.2006 16:43:40

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 19040 MHz; Type: D1900W2; Serial: DI900VE - SN:54028

Communication System: CW: Frequencey: 1900 MHz; Doty Cyele: 1:1

Medium; MSL U0 BB;

Medium parameters used: = 1900 MHz: o = 1.54 mho/m; & = 51.8; p= 1000 kg."mJ
Phantom section: Flat Section

Measurement Standard: DASY4S (High Precision Assessment)

DASY4 Configumation:

Probe: ETIDVE - SNESOT (HF), ConvF{4.43, 4.43, 4.43)c Calibraced: 1%.10.2006
Sensor-Surface: dmm {Mechanscal Surfsce Detection)

Eleetronies: DAE4S Sna00: Calibrabed: 151220035

Phamtom: Flat Phantom 5.0 (front), Type: QDODOFS0AA

Mleaswrement W DASYE, V4.7 Bulld 44; Pesiprocessing 5W: SEMCAD, VILE Build 171

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

Referenece Value =891 Vim: Power Drift = 0,027 dB

Peak SAR (extrapolated) = 16.2 Wikg

SAR(1 g) = 9.5 mWig; SAR(10 g) = 5.05 mW/g

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

o000

-8.00

-i2.0

-16.0

-20.0

O dB = 104mW/g

Cerlificate Ne: 01900V2-54028_DecDl Page & of §
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Impedance Measurement Plot for Body TSL

12 Dec Z0@5 L13128:34
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Uncertainty analysis
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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 2.5 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
[Hpole
Dipole Axis to Liguid Distance 2.0 I va 1 1 1.2 1.2 s
Input power and SAR drift meas. 4.7 I 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 e
Liguid Permittivity (imeas.) 25 N 1 06 | 049 1.5 2 e
Combined Stdandard Uncertainty B B %
Coverage Factor for 95°%57 H[:-:'f
Frxpanded Uncertainty | 16,5 | 16.2 |

Dasy4 Uncertainty Budget
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9. Phantom description
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