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SAR TEST REPORT

Eequipment Under Test: PCS1900MHz MOBILE PHONE

Model No. : M881

Market name: A2

Applicant : HEDY HOLDING CO., LTD

Address of Applicant : NO.63 PUNAN ROAD, HUANGPU DISTRICT,
GUANGZHOU

Date of Receipt : 2007.01.10

Date of Test : 2007.01.12~2007.01.16

Date of Issue : 2007.01.19

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 : 2007.01.19

Approved by : ,f ] Ylldaan Date : 2007.01.19
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‘ 1. General Information I
GSM Lab

SGS-CSTC Standards Technical Services Co.Ltd Shanghai Branch
9F,the 3 Building, No.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:
Address:

GUANGZHOU

1.3 Description of EUT(s)

HEDY HOLDING CO., LTD
NO.63 PUNAN ROAD, HUANGPU DISTRICT,

Brand name HEDY

Model No. M881

Market Name A2

FCC ID UZSHEDY 666777
Sample Status Production

Serial No. IMEI: 135790246811220
Battery Type Lithium-lon
Antenna Type Internal Antenna
Operation Mode PCS1900
Modulation Mode GMSK

PCS1900 Tx: 1850~1910 MHz

Rx: 1930~1990 MHz

Maximum RF Conducted Power

PCS1900: 30dBm

GPRS

MultiSlot class 12 uplink 2TS
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1.4 Test Environment
Ambient temperature: 22.0° C
Tissue Simulating Liquid: 22° C

Relative Humidity: 25%~35%

1.5 Operation Configuration
Configuration 4: PCS 1900, LeftHandSide Cheek & 15° Tilt Position
Configuration 5: PCS 1900, RightHandSide Cheek & 15° Tilt Position

Configuration 6: GPRS 1900, BodyWorn (1.5 cm between EUT and phantom)

1.6 SAM Twin Phantom

The SAM twin phantom is a fiberglass shell phantom with 2mm shell thickness (except
the ear region where shell thickness increases to 6mm). It has three measurement
areas:

* Left hand

* Right hand

* Flat phantom

A white cover is provided to tap the phantom during off-periods to prevent water
evaporation and changes in the liquid parameters. Free space scans of devices on the
cover are possible.

On the phantom top, three reference markers are provided to identify the phantom
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position with respect to the robot.
Phantom specification:
Construction: The shell corresponds to the specifications of Specific

Anthropomorphic Mannequin(SAM) Phantom defined in IEEE
1528-2003,EN 50361:2001 and IEC 62209.1t enables the
dosimetric evaluation of left and right hand phone usage as well
as body mounted usage at the flat phantom region. A cover
prevents evaporation of the liquid.

Shell Thickness 2+0.2mm

Filling Volume Approx.25 liters

Dimensions Height: 850mm Length: 1000mm Width: 500mm

1.7 Device Holder for Transmitters

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

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

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

1.8 Recipes for Tissue Simulating Liquid
The following tables give the recipes for tissue simulating liquids to be used in testing.

Ingredient 1900Head 1900Body
Water 55.24 70.17
DGBE 44 .45 29.44

Relative Permittivity 40.0 53.3
Conductivity (S/m) 1.40 1.52

1.9 Measurement procedure

Step 1: Power reference measurement
The SAR measurement was taken at a selected spatial reference point to monitor
power variations during testing. This fixed location point was measured and used as a
reference value.

Step 2: Area scan
The SAR distribution at the exposed side of the head was measured at a distance of
3.9mm from the inner surface of the shell. The area covered the entire dimension of
the head and the horizontal grid spacing was 20mm*20mm.Based on the area scan
data, the area of the maximum absorption was determined by spline interpolation.

Step 3: Zoom scan
Around this point, a volume of 30mm*30mm*34mm (fine resolution volume scan,
zoom scan) was assessed by measuring 7*7*7 points. On this basis of this data set,
the spatial peak SAR value was evaluated with the following procedure:
The data at the surface was extrapolated, since the center of the dipoles is 2.1mm
away from the tip of the probe and the distance between the surface and the lowest
measuring point is 1.2mm. (This can be variable. Refer to the probe specification) The
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extrapolation was based on a least square algorithm. A polynomial of the fourth order

was calculated through the points in z-axes. This polynomial was then used to
evaluated the points between the surface and the probe tip. The maximum
interpolated value was searched with a straight-forward algorithm. Around this
maximum the SAR values averaged over the spatial volumes (1g or 10g) were
computed using the 3D-Spline interpolation algorithm. The volume was integrated with
the trapezoidal algorithm. One thousand points (10*10*10) were interpolated to
calculate the average. All neighboring volumes were evaluated until no neighboring
volume with a higher average value was found.

Step 4: Power reference measurement (drift)
The SAR value at the same location as in step 1 was again measured. ( If the value
changed by more than 5%, the evaluation is repeated.)

1.10 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 (|Eil*)/ 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:

« 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).

« 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.

« 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.

« 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
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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 validating the proper functioning of the system.
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1.11 SAR System Verification

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

D C F

A B _| E I

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

Agilent Model E4438C Signal Generator
Mini-Circuit Model ZHL-42 Preamplifier
Agilent Model E4416A Power Meter
Agilent Model 8481H Power Sensor

HT CP6100 20N Dual directional coupler

mmo o w >

Reference dipole antenna
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Target Target
Validation | Frequency Measured | Measured | Measured
. SAR1g | SAR 10g
Kit MHz SAR 1g SAR 10g Date
(250mW) | (250mW)
D1900Vv2 1900
9.36 4.96 9.23 4.85 2007-01-16
SN5d028 Head
D1900V2 1900
9.5 5.05 9.32 4.93 2007-01-12
SN5d028 Body
D1900Vv2 1900
9.5 5.05 9.34 4.9 2007-01-15
SN5d028 Body

Table1. System Validation

1.12 Tissue Simulant Fluid for the WLan 802.11b/g

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.

. PP . imul
Tissue imit/ Permittivity | Conductivity S u ated
Type Limit/Measured ©) (©) Tissue

Temp (°C)

Head Measured, 2007-01-16 38.53 1.413 22.3

Recommended Limit 40.015% 1.40%5% 20-24

Measured, 2007-01-12 50.68 1.621 22.6

1900

Recommended Limit 53.3t5% 1.52+5% 20-24
Body

Measured, 2007-01-15 50.65 1.624 22.6

Recommended Limit 53.315% 1.52+5% 20-24

Table 2. Dielectric parameters for the Frequency Band 1900MHZ

1.13 Test Standards and Limits
According to FCC 47 CFR §2.1093(d) the limits to be used for evaluation are based
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generally on criteria published by the American National Standards Institute (ANSI) for

localized specifics 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.

Uncontrolled Environment
Human Exposure

General Population

1.60 mWig

Spatial Peak SAR
(averaged over a mass of 1g)

Table3. RF Exposure Limits

Notes:

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

individuals who have no knowledge or control of their potential exposure.
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Test Configuration SAR, Averaged over 1g(W/kg) Temperature
Mode Verdict
Channel/Power(dBm) Low/28.4 | Middle/29.3 | High/29.2 ()
Left Cheek 0.466 22 Pass
No Slide Tilt 0.294 22 Pass
Cheek 0.336 0.545 0.413 22 Pass
Left Tilt 0.278 22 Pass
Slide Up Worst Case With SD 0.462 22 Pass
Worst Case With BT 0.485 22 Pass
Cheek 0.502 0.511 0.484 22 Pass
Right Tilt 0.233 22 Pass
PCS1900 .

No Slide Worst Case With SD 0.514 22 Pass
Worst Case With BT 0.513 22 Pass
Right Cheek 0.403 22 Pass
Slide Up Tilt 0.359 22 Pass
Body Distance 1.5cm 0.891 0.809 0.745 22 Pass

No Slide
Distance1.5cm 1.14 1.25 1.2 22 Pass

Body

Worst Case With SD 1.3 22 Pass

Slide Up
Worst Case With BT 1.26 22 Pass

Note:

1. In PCS1900 band, the low, middle and high channels are CH512/1805.2MHz, CH661/1880.0MHz and
CHB810/1909.8MHz separately.
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2. For the Bodyworn measurements the sample was only placed with the antenna toward the phantom since
this position delivers the highest SAR values.

3. For the Bodyworn measurements, the distance from the sample to the phantom is 1.5 cm.
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Instrument Model Serial number NO. Dat? of I.ast
Calibration

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

Dasy 4 software V 4.7 build 44 N/A GSM-SAR-001 N/A
Probe ES3DV3 3088 GSM-SAR-034 2006.12.12
DAE DAE3 569 GSM-SAR-023 2006.12.08
1900MHz X;t;g’ validation D1900V2 5d028 GSM-SAR-020 2006.12.12

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

Robot RX90L FO3/5V32A1/A01 GSM-SAR-009 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 2006.04.19
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. Measurements |

4.1l eftHandSide-Cheek-PCS1900-Middle-No Slide
Date/ Ti me: 2007-1

Test Laboratory: SGS-GSM

LeftHandSi de-Cheek-GSM1900- Mi d(No Slide)
DUT: GSM101929m6: NBaByi 1887950246811220

Communication SyMdaegen PRPCSAOOMc G NU&ELE0 1IMHz ;3Dut )
Medium: 1900-Head Medium parmhe/tm,rse38sed: =f 16
kgi m

Phantom section: Left Section

DASY4 Configuration:

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

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

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

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

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

Cheek position - MiddhedrPermz=at Sgraind:( @ % x 1 9On
Maxi mum value of SAR (interpolated) = 0.526 m
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Cheek position - MiddIveAZwroenrme&c anr i(d7:x dx 7!
dz=5mm
Reference Value = 14.5 V/m; Power Drift = -0.
Peak SAR (extrapolated) = 0.737 W kg
SAR(1 g) =SAR@#66 oW/ g; 0.281 mW/ g
Maxi mum value of SAR (measured) = 0.509 mW/ g
dB
— 0.000
—-3.44
-6.88
-10.3
-13.8
' 4
-17.2

0 dB = 0.509mW/g

4 2L eftHandSide-Tilt-PCS1900-Middle-No Slide
Date/ Ti me: 2007-1

Test Laboratory: SGS-GSM

LeftHandSide-Tilt-GSM1900-Mid(No Slide)
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DUT: GSM101929p6E: NBaBlyi ti8B790246811220

Communication SyMdcaeen: PCSAOOMc WG NU&ELE0 1IMHz ;3Dut )
Medium: 1900-Head Medium parmhe/tmrse38sed: =f 16
kgi m

Phantom section: Left Section

DASY4 Configuration:

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

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

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

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

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

Tilt position - MiddbhedrPermeat Sgraind: ( @ & x 1 Onin
Maxi mum value of SAR (interpolated) = 0.350 m
Tilt position - MiddlIvMeadAZLwroemes8camr i(dZ X X F9r
Reference Value = 15.5 V/m; Power Drift = -0.1
Peak SAR (extrapolated) = 0.486 W/ kg

SAR(1 g) =SAR%2@ gW g;0.168 mW/ g
Maxi mum value of SAR (measured) = 0.321 mW/g
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dB
— 0.000

— -3.4b

-6.92

-10.4

-13.8

-17.3

0dB = 0.321mW/g

4.3LeftHandSide-Cheek-PCS1900-Middle-Slide Up

Date/ Time: 2007-1
Test Laboratory: SGS-GSM
Left HandSide-Cheek-GSM1900-Mid(Slide up)
DUT: GSM101922ples.- Boiddyd : U5#;35T7y9 0246811220

Communication SyMdaeen: PRPCSAOOMc G NU&ELE0 1IMHz ;3Dut )
Medium: 1900-Head Medium parmhe/tm,rse38sed: =f 16
kgl m

Phantom section: Left Section

DASY4 Configuration:



Order No: GSM10192215-1
Date: Jan. 19, 2007
Page: 21 of 87

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

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

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

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

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

Cheek position - MiddhedrAermeeat Sgraind:( @ % x 15Ln
Maxi mum value of SAR (interpolated) = 0.609 m
Cheek position - MiddIMeAgZwroenme&c anr i(d7-x dx 7!
dz=5mm

Reference Value = 9.98 V/m; Power Drift = -0.
Peak SAR (extrapolated) = 0.873 W/ kg

SAR(1 g) =SBARbH26 oW g;0.315 mW/ g

Maxi mum value of SAR (measured) = 0.606 mW/ g

dB

— 0.000

—-3.34

-6.68

-10.0

-13.4

-16.7
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0 dB = 0.606mW/g
4.4 eftHandSide-Tilt-PCS1900-Middle-Slide Up

Date/ Time: 2007-1
Test Laboratory: SGS-GSM
Left HandSide-Tilt-GSM1900-Mid(Slide up)
DUT: GSM101922ples- Hoiddged : U3#;35T7yY9 0246811220

Communication SyMdaegen: PRPCSAOOMc G NU&ELE0 1IMHz ;3Dut )
Medium: 1900-Head Medium parmhee/tmrse38sed: =f 16
kgi m

Phantom section: Left Section

DASY4 Configuration:

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

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

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

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

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

Tilt position - Middbhedrhermeat Sgraind: ( @ % x L5nin
Maxi mum value of SAR (interpolated) = 0.322 m
Tilt position - MiddIveaAZwroemeS&8c agqr i(dZx dxZ9r
Reference Value = 12.3 V/ m; Power Drift = -0."1
Peak SAR (extrapolated) = 0.424 W/ kg

SAR(1 g) =SARQRI8 oW/ g;0.170 mW/g
Maxi mum value of SAR (measured) = 0.303 mW/g
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dB
— 0.000

— -3.60

-F.20

-10.8

-14.4

-18.0

0dB = 0.303mW/g

4.5LeftHandSide-WorstCase-PCS1900-Low

Date/ Time: 2007-1
Test Laboratory: SGS-GSM
Left HandSi de-Cheek-GSM1900-Low(Slide up)
DUT: GSM101922ples.- Boiddyd : U5#;35T7y9 0246811220

Communi cation SyMdaeen: PRPCSAOOME VWS Kly&T ®k.:2 1MHz ;3D
Medium: 1900-Head Medium par3abmemleal/sm;88e@; p =
kgl m

Phantom section: Left Section

DASY4 Configuration:
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e Probe: ES3DV3 - SN3088; ConvF(5.07, 5.07, 5.07); Calibrated: 2006-12-12

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

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

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

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

Cheek position - LowAAureeanedcamr i(dé1l xk 21 Xndn
Maxi mum value of SAR (interpolated) = 0.374 m

Cheek positbBoan- (ZeWwkZdpovmaxdxeme/nCGubei dO:: d
dz=5mm

Reference Value = 8.18 V/m; Power Drift = -0.
Peak SAR (extrapolated) = 0.531 W kg

SAR(1 g) =SBAR@36 oW/ g;0.196 mW/ g

Maxi mum value of SAR (measured) = 0.372 mW/g
dB

— 0.000

— -3.18

-6.36

-9.54

-12.7

-15.9
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0dB =0.372mW/g

4.6LeftHandSide-WorstCase-PCS1900-High
Date/ Time: 2007-1

Test Laboratory: SGS-GSM
LeftHandSi de-Cheek-GSM1900-High(Slide up
DUT: GSM101922ple5:- Boiddgd : U5#;35T7yY90246811220

Communication SyMdaegen: PRPCSAOOME WS Klyxd R.:8 1MHz ;3D
Medium: 1900-Head Medi um pardabmemhreal/sm;88e d; fp =
kgi m

Phantom section: Left Section

DASY4 Configuration:

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

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

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

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

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

Cheek position - HimphbstAremnmen$cagni d:6 dx*19mr
Maxi mum value of SAR (interpolated) = 0.457 m

Cheek positiSeman- (Hxghk/7ZoMemx d xe/me/nGubei O:: d
dz=5mm

Reference Value = 8.80 V/ m; Power Drift = -0."1
Peak SAR (extrapolated) = 0.664 W kg

SAR(1 g) =SAR@1686 ogoW/g;0.236 mW/g

Maxi mum value of SAR (measured) = 0.458 mW/g



Order No: GSM10192215-1
Date: Jan. 19, 2007
Page: 26 of 87

dB
— 0.000

—-3.42

-b.64

-10.3

-13.7

-17.1

0 dB = 0.458mW/g

4. 7LeftHandSide-PCS1900-Maximum Value-SD

Date/ Time: 2007-1
Test Laboratory: SGS-GSM
Left HandSi de-Cheek-GSM1900-Mi d+SD(Slide
DUT: GSM101922ples.- Boiddyd : U5#;35T7y9 0246811220

Communication SyMdaeen: PRPCSAOOMc G NU&ELE0 1IMHz ;3Dut )
Medium: 1900-Head Medium parmhe/tm,rse38sed: =f 16
kgl m

Phantom section: Left Section

DASY4 Configuration:
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e Probe: ES3DV3 - SN3088; ConvF(5.07, 5.07, 5.07); Calibrated: 2006-12-12

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

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

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

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

Cheek position - MiddMeasSiD/eeeta gScdan {6-=11
Maxi mum value of SAR (interpolated) = 0.519 m
Cheek position - Middl|l eM&Ds/uZzeommniScgarn d( 7 &>
dz=5mm

Reference Value = 7.70 V/m; Power Drift = -0.
Peak SAR (extrapolated) = 0.743 W/ kg

SAR(1 g) =SAR46Q@ oW g;0.265 mW/ g

Maxi mum value of SAR (measured) = 0.512 mW/g

dB

— 0.000

— -3.38

-6.76

-10.1

-13.5

-16.9
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0dB =0.512mW/g

4 8LeftHandSide-PCS1900-Maximum Value-BT

Date/ Time: 2007-1
Test Laboratory: SGS-GSM
LeftHandSi de-Cheek-GSM1900-Mid+BT(SIlide
DUT: GSM101922ple5- Hoiddgd : U5#;35T7y90246811220

Communication SyMdaegen: PRPCSAOOMc G NU&ELE0 1IMHz ;3Dut )
Medium: 1900-Head Medium parmhee/tmrse38sed: =f 16
kgi m

Phantom section: Left Section

DASY4 Configuration:

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

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

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

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

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

Cheek position - MiddMeasBir/leeerta gScan ¢ 611
Maxi mum value of SAR (interpolated) = 0.539 m

Cheek positioom-SMamd( 2MBaAaIY/eCelbe @ri d: d>
dz=5mm

Reference Value = 7.68 V/ m,; Power Drift = -0."1
Peak SAR (extrapolated) = 0.785 W/ kg

SAR(1 g) =SAR@é86 oW/ g;0.277 mW/g

Maxi mum value of SAR (measured) = 0.541 mW/g
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dB
— 0.000

— -3.3b

-6.72

-10.1

-13.4

-16.8

0 dB = 0.541mW/g

4.9RightHandSide-Cheek-PCS1900-Middle-No Slide

Date/ Time: 2007-1
Test Laboratory: SGS-GSM
Ri ght HandSi de- Cheek-GSM1900-Mid(No Slide
DUT: GSM101929¢9p6: NBaByi i867950246811220

Communication SyMdaeen: PRPCSAOOMc G NU&ELE0 1IMHz ;3Dut )
Medium: 1900-Head Medium parmhe/tm,rse38sed: =f 16
kgl m

Phantom section: Right Section

DASY4 Configuration:
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e Probe: ES3DV3 - SN3088; ConvF(5.07, 5.07, 5.07); Calibrated: 2006-12-12

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

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

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

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

Cheek position - MiMddasalAmenat SJoand: (ExX1=x1S
Maxi mum value of SAR (interpolated) = 0.595 m
Cheek position - MiddIMeAgZwroenme&c anr i(d7-x dx 7!
dz=5mm

Reference Value = 13.9 V/m; Power Drift = -0.
Peak SAR (extrapolated) = 0.836 W/ kg

SAR(1 g) =SARH1IQ oW g;0.295 mW/ ¢

Maxi mum value of SAR (measured) = 0.573 mW/g
dB

— 0.000

—{-3.52

-7.04

-10.6

-14.1

-17.6
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0dB =0.573mW/g

4.10RightHandSide-Tilt-PCS1900-Middle-No Slide
Date/ Time: 2007-1

Test Laboratory: SGS-GSM

Ri ght HandSide-Tilt-GSM1900-Mi d(No Slide)
DUT: GSM101929p6: NBaByj ti8p7v#0246811220

Communication SyMdaegen: PRPCSAOOMc G NU&ELE0 1IMHz ;3Dut )
Medium: 1900-Head Medium parmhee/tmrse38sed: =f 16
kgi m

Phantom section: Right Section

DASY4 Configuration:

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

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

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

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

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

Tilt position - MiMedasalt Ameat Fc an: (BxI=xxS hn.
Maxi mum value of SAR (interpolated) = 0.273 m
Tilt position - MiddIveaAZwroemeS&8c agqr i(dZx dxZ9r
Reference Value = 13.7 V/ m; Power Drift = -0."1
Peak SAR (extrapolated) = 0.392 W kg

SAR(1 g) =SAREBB8 oW/ g;0.139 mW/g
Maxi mum value of SAR (measured) = 0.260 mW/g
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dB
— 0.000

—-3.44

-b.88

-10.3

-13.8

-17.2

0 dB = 0.260mW/g

4.11RightHandSide-Cheek-PCS1900-Middle-Slide Up

Date/ Time: 2007-1
Test Laboratory: SGS-GSM
Right HandSi de-Cheek-GSM1900-Mid(Slide up
DUT: GSM101922ples.- Boiddyd : U5#;35T7y9 0246811220

Communication SyMdaeen: PRPCSAOOMc G NU&ELE0 1IMHz ;3Dut )
Medium: 1900-Head Medium parmhe/tm,rse38sed: =f 16
kgl m

Phantom section: Right Section

DASY4 Configuration:
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e Probe: ES3DV3 - SN3088; ConvF(5.07, 5.07, 5.07); Calibrated: 2006-12-12

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

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

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

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

Cheek position - MiddhedrAermeeat Sgraind:( @ % x 15Ln
Maxi mum value of SAR (interpolated) = 0.450 m
Cheek position - MiddIMeAgZwroenme&c anr i(d7-x dx 7!
dz=5mm

Reference Value = 10.1 V/m; Power Drift = 0.0.
Peak SAR (extrapolated) = 0.614 W/ kg

SAR(1 g) =SAR40D68 oW/ g;0.251 mW/ g

Maxi mum value of SAR (measured) = 0.436 mW/g
dB

— 0.000

—-3.18

-6.36

-9.54

-12.7

-15.9




Order No: GSM10192215-1
Date: Jan. 19, 2007
Page: 34 of 87

0 dB =0.436mW/g

4.12RightHandSide-Tilt-PCS1900-Middle-Slide Up
Date/ Time: 2007-1

Test Laboratory: SGS-GSM
Ri ght HandSide-Tilt-GSM1900-Mid(SIlide up)
DUT: GSM101922ple5:- Boiddgd : U5#;35T7yY90246811220

Communication SyMdaegen: PRPCSAOOMc G NU&ELE0 1IMHz ;3Dut )
Medium: 1900-Head Medium parmhee/tmrse38sed: =f 16
kgi m

Phantom section: Right Section

DASY4 Configuration:

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

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

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

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

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

Tilt position - Middbhedrhermeat Sgraind: ( @ % x L5nin
Maxi mum value of SAR (interpolated) = 0.434 m
Tilt position - MiddIveaAZwroemeS&8c agqr i(dZx dxZ9r
Reference Value = 12.1 V/ m; Power Drift = -0."1
Peak SAR (extrapolated) = 0.555 W kg

SAR(1 g) =SAR@®9 oW/ g;0.213 mW/ g
Maxi mum value of SAR (measured) = 0.391 mW/g
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dB
— 0.000

— -3.68

-f.3b

-11.0

-14.7

-18.4

0dB = 0.391mW/g

4.13RightHandSide-WorstCase-PCS1900-Low

Date/ Time: 2007-1
Test Laboratory: SGS-GSM
Ri ght HandSi de- Cheek-GSM1900-Low( No Slide
DUT: GSM101929p6: NBaByi 1867950246811220

Communi cation SyMdaeen: PRPCSAOOME VWS Kly&T ®k.:2 1MHz ;3D
Medium: 1900-Head Medium par3abmemleal/sm;88e@; p =
kgl m

Phantom section: Right Section

DASY4 Configuration:
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e Probe: ES3DV3 - SN3088; ConvF(5.07, 5.07, 5.07); Calibrated: 2006-12-12

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

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

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

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

Cheek position - Lnenw/sAnremerStc agni @6 1&kx9=11 In)n
Maxi mum value of SAR (interpolated) = 0.596 m

Cheek positbBoan- (ZeWwkZdpovmaxdxeme/nCGubei dO:: d
dz=5mm

Reference Value = 11.8 V/m; Power Drift = -0.
Peak SAR (extrapolated) = 0.802 W/ kg

SAR(1 g) =SARbHDQA oW/ g; 0.302 mW/ g

Maxi mum value of SAR (measured) = 0.555 mW/g
dB

— 0.000

—-3.42

-6.64

-10.3

-13.7

-17.1
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0 dB = 0.555mW/g

4.14RightHandSide-WorstCase-PCS1900-High
Date/ Time: 2007-1

Test Laboratory: SGS-GSM

Ri ght HandSi de-Cheek-GSM1900-Hi gh(No Slid
DUT: GSM101929m6: NBaByi 188790246811220

Communication SyMdaegen: PRPCSAOOME WS Klyxd R.:8 1MHz ;3D
Medium: 1900-Head Medi um pardabmemhreal/sm;88e d; fp =
kgi m

Phantom section: Right Section

DASY4 Configuration:

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

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

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

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

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

Cheek position - HMgdads/uAreeantScgarn d{ 6 dx=9115xnIn
Maxi mum value of SAR (interpolated) = 0.563 m

Cheek positiSeman- (Hxghk/7ZoMemx d xe/me/nGubei O:: d
dz=5mm

Reference Value = 12.7 V/ m; Power Drift = 0.0
Peak SAR (extrapolated) = 0.796 W kg

SAR(1 g) =SAR@8a oW/ g;0.275 mW/ g

Maxi mum value of SAR (measured) = 0.535 mW/g



Order No: GSM10192215-1
Date: Jan. 19, 2007
Page: 38 of 87

dB
— 0.000

—-3.72

-7.44

-11.2

-14.9

-18.6

0dB = 0.535mW/g

4.15RightHandSide-PCS1900-Maximum Value-SD

Date/ Time: 2007-1
Test Laboratory: SGS-GSM
Right HandSi de-Cheek-GSM1900-Mid +SD(No S
DUT: GSM101929¢9p6: NBaByi i867950246811220

Communication SyMdaeen: PRPCSAOOMc G NU&ELE0 1IMHz ;3Dut )
Medium: 1900-Head Medium parmhe/tm,rse38sed: =f 16
kgl m

Phantom section: Right Section

DASY4 Configuration:
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e Probe: ES3DV3 - SN3088; ConvF(5.07, 5.07, 5.07); Calibrated: 2006-12-12

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

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

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

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

Cheek posiAioa SMamdwME®DIxQelmeh) : grid: dx=15n
Maxi mum value of SAR (interpolated) = 0.595 m

Cheek posi toioom S-cMind {H SDMéx JUr/eCuelbe @rii d: dx-=
dz=5mm

Reference Value = 13.2 V/ m; Power Drift = 0.0
Peak SAR (extrapolated) = 0.846 W/ kg

SAR(1 g) =SARbH1@ W g;0.299 mW/ ¢

Maxi mum value of SAR (measured) = 0.569 mW/g
dB

— 0.000

—-3.60

-7.20

-10.8

-14.4

-18.0
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0 dB = 0.569mW/g

4.16RightHandSide-PCS1900-Maximum Value-BT

Date/ Time: 2007-1
Test Laboratory: SGS-GSM
Right HandSi de-Cheek-GSM1900-Mid +BT(No S
DUT: GSM101929p6: NBaByiti8p790246811220

Communication SyMdaegen: PRPCSAOOMc G NU&ELE0 1IMHz ;3Dut )
Medium: 1900-Head Medium parmhe/tmrse38sed: =f 16
kgi m

Phantom section: Right Section

DASY4 Configuration:

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

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

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

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

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

Cheek position -Middl BedBsTur2/mAnt agrSaandX 61
Maxi mum value of SAR (interpolated) = 0.595 m

Cheek position -Middl e+BMEa2ilZonoemt Sgaind:( ™
dz=5mm

Reference Value = 14.5 V/ m,; Power Drift = 0.0
Peak SAR (extrapolated) = 0.844 W/ kg
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SAR(1 g) =SARHE106 W/ g; 0.295 mW/ g

Maxi mum value of SAR (measured) = 0.564 mW/ g

dB
— 0.000

—-3.74

-f.48

-11.2

-15.0

-18.7

0dB = 0.564mW/g

4.17Body-Worn-PCS1900-GPRS-Middle-No Slide

Date/ Time: 2007-1
Test Laboratory: SGS-GSM
Body-Worn-GSM1900- GPRS-Mi d( No Slide)
DUT: GSM101929p6: NBaByi ti88790246811220

Communication Sy#8Mbdm; FPCSEHhoeoygyGEREBE&8O MH4,; Dut
Medium: 1900-Body Medium par ameo ke ms 50s.e8d;: pf =
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kgl m
Phantom section: FI at Section

DASY4 Configuration:

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

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

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

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

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

Body Worn - Middl eMeAseaerecnan g¢ 5d:x 9dIxx1 b mm,
Maxi mum value of SAR (interpolated) = 0.914 m

Body Worn - Middl e/ Zpoas uSeannt 7gxr7>x7 ) 4 xCuson
Reference Value = 16.9 V/ m; Power Drift = -0.
Peak SAR (extrapolated) = 1.43 W/ kg

SAR(1 g) =SAR80DO gW/ g;0.482 mW/ g

Maxi mum value of SAR (measured) = 0.868 mW/ g
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dB
— 0.000

—-3.30

-b.60

-9.90

-13.2

-16.5

0 dB = 0.868mW/g

4.18Body-Worn-PCS1900-GPRS-Middle-Slide Up

Date/ Time: 2007-1
Test Laboratory: SGS-GSM
Body-Worn-GSM1900- GPRS-Mid(Slide Up)
DUT: GSM101922ples.- Boiddyd : U5#;35T7y9 0246811220

Communication Sy#dMbdm; FPCBEhHoeoygyGEREB8O MH4,; Dut
Medium: 1900-Body Medium par ameo knms 50s.e8d;: pf =
kgl m

Phantom section: Fl at Section

DASY4 Configuration:
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e Probe: ES3DV3 - SN3088; ConvF(4.68, 4.68, 4.68); Calibrated: 2006-12-12

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

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

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

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

Body Worn - Middl|l eMeAseae ecnan g¢( 5d:x 9dIxx1 b mm,
Maxi mum vahoerepol @8ARd)i = 1.38 mW/ g

Body Worn - Middl e/ Zpoas uSeanant 7gxr/ixd7 ) dxC=uson
Reference Value = 13.0 V/m; Power Drift = 0.0,
Peak SAR (extrapolated) = 2.00 W kg

SAR(1 g) =SSAR(2150 mgWy/ g= 0. 761 mW/ ¢

Maxi mum value of SAR (measured) = 1.36 mW/g

dB

— 0.000

—-3.28

-6.56

-9.84

-13.1

-16.4

0 dB = 1.36mW/g
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4.19Body-Worn-PCS1900-GPRS-Low-No Slide

Date/ Time: 2007-1
Test Laboratory: SGS-GSM
Body-Worn-GSM1900- GPRS-Low( No Slide)
DUT: GSM101929p6: NBaByi 1867950246811220

Communication SydMbdm; FPCBEHoe0eBPREBEDe2 MH4Z; D
Medium: 1900-Body Medium par@mdnemreac/sm;bde @:;; fp =
kgi m

Phantom section: FIl at Section

DASY4 Configuration:

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

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

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

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

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

Body Worn - Low/ AMemaufSement( 5l Xx®:1 xdlx)=:15 mm,
Maxi mum value of SAR (interpolated) = 0.978 m

Body Worn -<calhowW/7XAdxmi)S M&xs7ux 2mE €tu bger i @: dx-
dz=5mm

Reference Value = 16.0 V/ m; Power Drift = -0.
Peak SAR (extrapolated) = 1.42 W/ kg

SAR(1 g) =SARg2Q@ oW/ g; 0.546 mW/ g

Maxi mum value of SAR (measured) = 0.959 mW/g
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dB
— 0.000

— -3.00

-6.00

-9.00

-12.0

-15.0

0dB = 0.959mW/g

4.20Body-Worn-PCS1900-GPRS-Low-Slide Up

Date/ Time: 2007-1
Test Laboratory: SGS-GSM
Body-Worn-GSM1900- GPRS-Low(Slide Up)
DUT: GSM101922ples.- Boiddyd : U5#;35T7y9 0246811220

Communication Sy#dMbdm; FPCEHoe0eBPREBEDe2 MH4; D
Medium: 1900-Body Medium par@mdnemrec/sm;bPe @:;; fp =
kgl m

Phantom section: Fl at Section

DASY4 Configuration:
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o Probe: ES3DV3 - SN3088; ConvF(4.68, 4.68, 4.68); Calibrated: 2006-12-12

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

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

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

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

Body Worn - Low/ AMemaufSement( 5l x®:1 xdlx)=15 mm,
Maxi mum vahoeerepol 83ARd)I = 1. 25 mW/ g

Body Worn -calhowW/7XAdxmi)S Mdxs7ux 2)mE €tu bger i @: dx:
dz=5mm

Reference Value = 12.6 V/m; Power Drift = -0.
Peak SAR (extrapolated) = 1.80 W/ kg

SAR(1 g) =SSAR(1140 ngy/ g= 0. 695 mW/ ¢

Maxi mum value of SAR (measured) = 1.23 mW/g
dB

— 0.000

—-3.12

-6.24

-9.36

-12.5

-15.6
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0dB =1.23mW/g

4.21Body-Worn-PCS1900-GPRS-High-No Slide

Date/ Time: 2007-1
Test Laboratory: SGS-GSM
Body-Worn-GSM1900- GPRS-Hi gh(No Slide)
DUT: GSM101929p6: NBaByiti88790246811220

Communication Sy#8Mbdm; FPECEHoe0eBPREYPOLOeB8 MH4; D
Medium: 1900-Body Medium par@mhae/lrm, u&ed; g =
kgi m

Phantom section: Fl at Section

DASY4 Configuration:

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

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

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

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

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

Body Worn - High/Merasar Seamt (g3 19 1dkx1l=)1:5 mm,
Maxi mum value of SAR (interpolated) = 0.855 m

Body Wor n -caHi gh7/xZ7oxorm) & axs7ux 2 )nk €tu bger i @: dx
dz=5mm

Reference Value = 17.4 V/ m; Power Drift = -0."1
Peak SAR (extrapolated) = 1.36 W/ kg

SAR(1 g) =SAR{728 ogW/g;0.421 mW/g

Maxi mum value of SAR (measured) = 0.815 mW/g



Order No: GSM10192215-1
Date: Jan. 19, 2007
Page: 49 of 87

dB
— 0.000

—-3.44

-b.88

-10.3

-13.8

-17.2

0dB = 0.815mW/g

4.22Body-Worn-PCS1900-GPRS-High-SlideUp

Date/ Time: 2007-1
Test Laboratory: SGS-GSM
Body-Worn-GSM1900- GPRS-High(Slide Up)
DUT: GSM101922ples.- Boiddyd : U5#;35T7y9 0246811220

Communication Sy#dMbdm; FPCEHoe0eBPREYPOPOeB8 MH4; D
Medium: 1900-Body Medium par@mhae/rm, u&ed; g =
kgl m

Phantom section: Fl at Section

DASY4 Configuration:
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o Probe: ES3DV3 - SN3088; ConvF(4.68, 4.68, 4.68); Calibrated: 2006-12-12

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

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

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

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

Body Worn - High/Measar 8@amt (g5 1 89 1dkx1l=)1:5 mm,
Maxi mum vahoerpol 83ARd)I = 1. 35 mW/ g

Body Wor n -cathi g(h7/xZfoxorm) & &Xs7uxr 2 mé €tu bger i @: dx

dz=5mm

Reference Value = 13.2 V/m; Power Drift = -0.
Peak SAR (extrapolated) = 1.96 W/ kg

SAR(1 g) SAR(20mwjgsFs 0.720 mW/ g

Maxi mum value of SAR (measured) = 1.29 mW/g
dB

— 0.000

—-3.44

-6.88

-10.3

-13.8

-17.2
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0dB =1.29mW/g

4.23Body-Worn-PCS1900-Maximum Value-SD

Date/ Time: 2007-1
Test Laboratory: SGS-GSM
Body-Worn-GSM1900- GPRS-Mi d+SD(SIlide Up)
DUT: GSM101922ple5- Hoiddgd : U5#;35T7y90246811220

Communication Sy#8Mbdm; FPCSEhoeoyGEREB8O MH4,; Dut
Medium: 1900-Body Medium par ameokms 50s.e8d;: pf =
kgi m

Phantom section: Fl at Section

DASY4 Configuration:

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

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

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

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

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

Body Worn - Middl e+SRe@2juAreemantScogarn d( 54 x9115
Maxi mum vahter@pfol aARd)i = 1.45 mW/ g

Body Worn - Middl e+SD 2/edeomensecnan g( i7k:7 xdk&
dz=5mm

Reference Value = 12.8 V/ m; Power Drift = -0.
Peak SAR (extrapolated) = 2.05 W kg

SAR(1 g) SAR(XTOMwWjgsr 0.789 mW/ g
Maxi mum value of SAR (measured) = 1.40 mW/g
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dB
— 0.000

—-3.34

-b.68

-10.0

-13.4

-16.7

0 dB = 1.40mW/g

4.24Body-Worn-PCS1900-Maximum Value-BT

Date/ Time: 2007-1
Test Laboratory: SGS-GSM
Body-Worn-GSM1900- GPRS-Mi d+BT(Slide Up)
DUT: GSM101922ples.- Boiddyd : U5#;35T7y9 0246811220

Communication Sy#dMbdm; FPCBEhHoeoygyGEREB8O MH4,; Dut
Medium: 1900-Body Medium par ameo knms 50s.e8d;: pf =
kgl m

Phantom section: Fl at Section

DASY4 Configuration:
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o Probe: ES3DV3 - SN3088; ConvF(4.68, 4.68, 4.68); Calibrated: 2006-12-12

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

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

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

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

Body Worn - Midd|l e+BIEtAAUrreceameScanr i(do 1l x19 % xan
Maxi mum vahoerepol @8ARd)i = 1.40 mW/ g

Body Worn - Middl e+BT/Mecascmr S8mamt (gf x d x 7dx/=
dz=5mm

Reference Value = 12.8 V/m; Power Drift = -0.
Peak SAR (extrapolated) = 2.03 W/ kg

SAR(1 g) =SSAR(2160 nmgy/ g= 0. 764 mW/ ¢

Maxi mum value of SAR (measured) = 1.37 mW/g

dB

— 0.000

—-3.32

-6.64

-9.96

-13.3

-16.6
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0dB =1.37/mW/g



Appendix

1. Photographs of Test Setup

190N Hx

[5¢em

Fig.2 Photograph of the Tissue Simulant
Fluid Fluid Liquid depth 15cm
for Left-Head Side
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15 cm

Fig.3 Photograph of the Tissue Simulant
Liquid depth 15cm for Body-Worn
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2. Photographs of Test Configuration

Fig.6 Photograph of the Left Hand Side Cheek status(Slide Up)

Fig.7 Photograph of the Right Hand Side Cheek status(No Slide)
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Fig.8 Photograph of the Left Hand Side Tilt status(Slide Up)




Order No: GSM10192215-1
Date: Jan. 19, 2007
Page: 58 of 87

Fig.11 Photograph of the Right Hand Side Cheek status(No Slide)
-

nie e

Fig.13 Photograph of the Right Hand Side Tilt status(No Slide)
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Fig.14 Photograph of the BodyWorn status

3. Photographs of the EUT

Fig.15 Front View

Fig.16 Back View
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4. Photographs of the battery

Fig.17 Front view of battery Fig.18 Back view of battery

5. Photograph of the charger

Fig.19 Charger
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Fig.20 Headset
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6. Probe Calibration certification

Callbration Laboratory of AN §  Sowmeermonn Ralknenbend
Schmid & Partner c Sersicw aUiERE dtE o
Engnearing AG . Earsiric peuznin o Arwian
Teaghassimass 43, B84 Tarica, Switriand @ B uwien Gallisaiion Sarvics
Ascreiied by e Sheiem Frcerl DFin o Vsirsogy s Sacrediion Hccredinion Ma - LS 106

Ths Ssiss Accredistior Ssrdce & orne of i Epnriorias oG LA
B vk Byt am i ] S ek g P da o 2Rl cmiloie s

Dt

Cpwplion procachrsing

Caiwwicr daw
Coetar dve catmeton InTolersnee 0 o

Tray coctrat CuTFCEE mruresh fw Peosnbdey b e slsdanbs, ey e T el ey OF Vo s e, (R
Thes FARMIREETA 132 (A WEBAATEEE &40 corfdenon pobebiry arw per o e folkeersy paes g e pad ol P oericale
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ey

Calibration Laboratory of it A EchwmiceTcher LAl et
Sehmid & Padner Sy Barra nnas Fitslorreps
Enginearing &G e Semrwiaie eI o rwAr
Leaphoussbresse 21 §88d Failen, Safmenard "':” L F Grmbk Cabhrabnn Jarvice
Arcrariie by T Sy bt e of Vistoiogy Bno AcTdizaon Sccrsdrstien Be! S0 100

Ths dainn derred tniiar Sardce w e of Fie dignikaiked 1o mE LA
sluninss dgreamart s the ecogeibon ol cal ealion cemifcsee

Glossary:

TSL tissue smulating Squid
WORMy 2 sensitivity in frea space

CanF senaitivity in TSL ! NORMxy.x
P diods compressian pHm

Polarization ¢ o ratalicn ansund proba axis
Polarzation 4 & potation arcund an axis that is in the plane nommal O prode e (at
measumamant caner], La.. & =0 is normal o probe axs

Calibration is Perlormed According 1o the Following Standands:

a} IEEE 3id 1528-2003, TEEE Recommenced Practice far Delemining the Peak Spatial-
Awaraged Specific Absorplan Rats (SAR] In tha Human Haad fram Wirehaess
Communications Deavices: Measuremenl Techniques®, Dacembar 2003

by CENELEC EM 50351, "Basic standard for the maasuremant of Specific Absomption Rata
refated 1o human exposee o electromagnatic fislds from moebile phones (300 MHz - 3
GHz) Juby 2001

Methods Applied and Interpretation of Parameters:

s NORMy 2 Asgsessed for E-flelc polarizasion 5 = 0 f < 800 MHz in TEM-call; f = 1800 MHz:
A23 waveguide). NORME,y,2 are only intermediate values, i.e., the uncertaintes of
MORMEy 7 does not effact the E--fald uncenainly inside TSL (ses balow ConaF).

w  NORMY ¥,z = NORMy, 2 * fregueicy_medponse [see Frequancy Respanse Charl). This
limsanzation is Implemanted n DA5Y4 softeare veraions latar than 4.2, Tha uncerainty of
tha frequency responsa is included In the stated uncerainty of ConvF.

s DCPrye DOP are numancal lineanzation paramaeters assessed based on the data of
powar sweap [no uncerdainty required). DCP doas not depend on freguancy mor Media,

« ConvF mnd Boundary Efect Paramstars: Assessed in fat phantom using E-Seld [or
Tamparature Translsr Standard for f < 800 MHz) and nside waveguide using analytical fiesd
distributions based on power measuramenls Tor | = 800 MHz. The same sohips ore used for
sesazgment of the parametars applied for boundary compengation (alpha. dapth) of which
typical uncerpinty values are given. Theses parameders are usad it DASYY scibwang o
improve proba accwacy dose 1o 1he Boundary. The sensitvity n TSk comesponds 1o
MM, 2 * Conv® wherehy The uncaranty comasponds o thal given for Cane®. &
frequancy tapandant ConyF is ussd in DASY warsion 4.4 and highar which aliows
extandirg The vakdity from £ 50 MHz to 2 100 MHz.

»  Spherical isomopy (30 deviation from isafropy): in @ fiekd of low gradians realized using a
fiat phanbam expased by 3 paich anlenna

* Sansor Offsel The sensor offsel comaspands 1o the offsal of vifual measurament centar
from Ihlprnl:-lh:l {on probe axid]. Mo bDlefancs redguinad,

Clarificris Mo ES3-MBE_Decs P 2 0
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ES30V3 SN:3088 Decembar 12, 2006

Probe ES3DV3

SN:3088

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

Calibrated for DASY Systems

(haoin: non-cofmia ik wih DASY2 pysieml)

Caribnin Fa: E53-3008 Decha Page S ol b
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ES30W3 SMN: 3088 Decamber 12, 2006

DASY - Parameters of Probe: ES3DV3 SN:3088

Sensitivity in Free Space” Diode Compression”
eemi 13 ewas pWVIm) DCP X By
MormY 1 earn pWiivime® OCP Y o
MoemE 137 £ 10.1% AT DoP L 53 my

Sangitivity in Tissue Simulating Liquid {Conversion Faclars)

Plaase sos Page 0,

Boundary Effect

TSL 900 MHs  Typlcal AR gradian § % per mm
Barscr Canier o Fhaniom Surisce Cislance ilmm 4.0 mm
SaR,, [%] iWihenl Cormciion Algodim 24 n&
HaR %] Wiith Comecion Algorthm 1.0 i K]

TSL 1810 MH= Typical BAR gradant: A0 % per mm
Sarmor Canle o PRaniem Sufecs Distanca 18 mm 4,0 mm
EAR,. [ ‘Withou Cormection Algorithem 18 4.5
AN, %] With Correciinn Algaritam 01 2

Sonsor Cffsal
Probe Tip o Seneot Cantar 2.0 mm

The repoetnd uncertainty of measurement is stated as the S1andard uncertainty of
moasuremant multiplied by the coveraga Fsclar k=2, whizh for a normal distribution
correspands bo @ coverage probabiity of oppreximataly 95%,

 Tiew petmri et of PRV 2 (0 (i et T B ek snosriminiy rmice THL [ses Paga Bj
bl En FEFEER rel e

Carilcais Mo ES3-3081_Dacl Pags & al B
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ES30W3 GN:3088 Decamber 12, 2006

Frequency Response of E-Field
(TEM-Call:ifi110 EXX, Wavaguide; RZ2)

=
[

Fraquei=cy cEainads (Samaliem
&
L
i
1
3
1

&

a4
15
=] | w1 OO EELT b e AN 300
1 Mkx]
=il TERA i F I

Unpertaimty of Freguancy Responas of E-Nedat £ 5.0% (&=3}

Carifests Mo EED-3004_Diec(e Pags 6ol B
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ESIDWVI EN: 3080 Decamber 12, 2006

Receiving Pattern (¢), 5 = 0°

= @00 Mz, TEM 11 10E200 f= 1000 MHe, WG R22

—.—i —a—f —8—7 —0=Tm

a4 1 = 201 AL
B oz e B3 W
2 SO P TP St o s

A1a 14 I —ir— 2500 Mg

Eil]

a3

ua

- B 120 10 M0 3K 365
1

Unoortainty of Axial lspiropy Assessmant: £ 05% (K=3)]

Cerificra Mo D523 (Ducis Fags d il
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ESI0VI SN-20R8 December 12, 2008

Dynamic Range f(SAR,...)

(Waveguide RZ2, { = 1800 MHz)

Inpart Bigral [4¥]
m
&

[iRL oo i o 1 1 100

L L SN B SN N IE ]

KHLRT o o1 1 Lt} 108

S jriiiem

Uniartalily af Lineirily Adsaiamant: £ 0.8% m=2}

Ciwrificaia Mo ESE-NHEA DmcOf Page Tl B
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ecember 12, 2006

Conversion Factor Assessment

f = B30 Wiz, WELE RY [hnsd)

—@— hrolyical =B P e T,

Mo

F= 1818 MHe, WiGLS RZX Faad)

Ame] Velldty (MH"  THL  Peemittiity  Gosdustivity  Aphs  Depth  Comef' Uncarminty

Wil £ 500100 Hesd 415:5% 007 =6% 100 118 000 3 10 fumd)
1280 £50) & 100 Head 4D0+5% 1402 5% [ - -] BO7T 2 VL% (=g}
MO0 #0500 100 Headl 400#5% 180 5% oI L 45T 4 VLI (2]
450 £B0/: 100 Heal 39F+5% 1BD&G% [ F TR ] 45 ¢ 11.0% (=2
500 £B0/:100 Body BEO:3% 108:5% 108 17 652 4 10.0% fi=dh
e & 607 100 Body 5308% 175 105 1.8 488 10.0% fu=il}
2003 2580/ % 100 Body S3a8% 1.53a%% nEs 137 451 & 1100 fi=2)
Q453 356073 100 Bedy S3T25% 18545 nE 142 433 3 TLE% fu=d)

™ Ths walliy al 3 000 WHa ondy sackes for DASY v4.8 srd bighar des Pags 1) Tha wrcsnaimmy st RES
ol the mrwnmmnmmuhtﬂmm

Ciarificsin he: F53-108._Csci
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ES3DV3I 5N:3088 Decambar 12, F0E

Deviation from Isotropy in HSL
Error {§, &), 1 = 800 MHz

[
1500050 0 -0 -0 B B4 -0 R0
On3&<438 B0 S48 B0E-0E0 E0-1N

Uncertainty of Spiarical lsotrapy Ansssamant: & 2 8% [k=Z)

Ceriificom flor B35} MAK_DeciE Paga 3al @
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6 DAE Calibration certification

Calibration Laboratory of
Schmid & Pariner

Engingaring A
Taughustranses 51, B Turicn, Sakzariand

Acrreciad by fae Swias F ksl Offos of Meiriogy srd Accredetion Aocrdiation ka.. SC3 108
Thm Swmes Aczpdiion fareics i ara af tha signriores Lo he E4
Waililgisrsd Agresme for S recegs e of o6l hewtian car L cates

chem  BGS - CETC (MTT) Gurtificais Mo DAEI-563_DecOb
IBRATION CERTIFICATE ]

Ciject DAES - 20 000 D03 AA - SM- BE&5

Cn tomam prucsdu ks A CAL-DE w12

Cafibratian procedurs Tor the data acquisition electranica (DAE]

Cafibwarion duie’ Dacambar 4, 2008

Condtion i i seibrsd kem | TOIARDE:

Fhim fide B0 PRTRCEIE darirrants tha by D (SEEAE SRV, which reios e physicdl wndl ol messEEnenis (5.
The reesmrmmnasis o Lha I ER WY O o oty e e e el Flbpedng pagos and as e of e ceiieais.

B g S Deen condecind in S s aixeakey faolity sreimnman lempeniies G5+ 370 a0d famislly £ 70%

| Caltsibin Easoman sy PETE critesl for calsedhing

Prrsiry i@y 1= S O 1T o By, it bia ) Fenadided Calibrslion
Fluki Paoosss Callrwior Type 702 | SN 205371 A3 Dich-00 (Wil R, bl S400) [

Wpithbry MuEreier Ty 30871 &R BTN Do-Dec-(0 (Bl A3, hio: BT e 7

Seoriiary Sarriams [IeF Lk Dutw | o |  lictethuial Gy
Cotrntre fizs 1.1 ZE UWE 008 A3 1007 15-2un-08 (SPEALL in Nowss ohech | in heume e Jun 7

st oot T e ek
— L meme E il

Hiduan]: Cinmiger 8, 000

Then calilramios 26one phell not be regecucs] axgd n fal siloul srten spproral of e

Garifica N DAE3-5E0_DooDs Paga t of §
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Semid & Parner c Siwrwice numm 3 ilE R
Enginearing AG Sarylens aslEpso di iaraiurn

Zasgramnsiranss &3, $40 Terich, Sudtenriand 5 Swiss Callsrasian Bervics

Bicrardiied b i Sevkw Fachurid D of Marmiagy and Aeradimion Acceadtaios Wo: SCE 108

Thip Swins Accrediialien Seevecs o o of Lhe pgeaiies iz ina EA

M u infal mhhwmﬂdmm

Glossary

DAE daia acguisiion electronics

Connacior angle  information wsed in DASY sysberm to align probe sensar X 1D tha robod

coordinaie system,

Methods Applied and Interpretation of Parameters
« OC Vaoitage Measurement: Calibration Factor assessed for usa in DASY syslam by
cormparisan with a calitrated mstrument treceable 1o national standards. The figure given
oorresponds 4o the Tull scale range of the voltmeder in the respective ranges.

« Commecior angle: Tha angle ol the connacior is assessad maasuring the anghe
miachanically by 3 ool insered. Uncartainty is not required.

# The lallowing parameiers contain echnical iMormaton as a regull from the performanca
{Bat and reqguire no unceranty,

« DO Viokmge Messursment Linearity: Verification of the Linearity at 0% and -100% of the
nominal calibeation voltage. Influsnce of offsat voltage & included in this megsureTEnl

& Common mode sensiliviy: iInfluance of a positive or negative commaon miade voltage an the
differential maasurement

« Channal separation; Influsnce of a voltags on the neighbor channets not subjact io an input
vollagpe

o« AD Corearter Valas with inputs shorted: Values on the internal AD corvarter
cormespanding bo zarm inpul woliegs

s Input Offset Measuemeant: Output voltage and statistical resulls over a largis numbar of
zaro wollBge Measurements.

« Input Offset Current: Typical value for information; Maximum channal ingut offeat curmant,
nat considering the Input resstance.

o inpu resistance: DAE input resistance at the connector, during intemal auto-zenoing &nd
during measuremant

« Low Battery Alarm Voltage: Typical valua for information, Balow this voliage, a battery
glarmn signad is generated,

«  Powar consumpdion: Typical value for information. Supply currents in vanious oparating
mades

Conrtifivsiin Mo DAED-0F_[ecib Paga 2ol 5
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DC Voltage Measuremant
A0 - Coanvarier Reschadion naming
High Range: LEH = H1pM fishl range = =100, ..+ 300 my
Liwy Rl iLER = Binl | fill raige = -1 P
DAST madsuwemenl paramelers: Aue Zen Time: 3 Sec; Maasuring ime: 3 seo
Calibragion Fastars X ¥ z
High Rangs A0 Fa2 & 001 % (=) | G0 32T = 0% (W=Z) | 404908 £ 01% k=)
Low Range 1.03547 + {1 T% (=) | 393513 2 0T (k=) A 50088 & O T (k=3
Connactar Anghe
1ﬂmmmb&m&unnmumn Bo"x1"

Cartficme koo DAET-5EE_Omall Pagalof 5
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Appendix
i. DC Voltage Linaarity
High Range Inpuit (V] Reading (¥} Error (%)
Channgl X = Input 200000 e o0
Channol X * lepu 20000 20002 27 0.0
Channal X -« Input 20000 -0 27 4201
Channal ¥ + Input U000 2000001 .00
Channel ¥+ Inpidt 20000 16680 30 £.0
Channal ¥ - et 20000 SFONOIAT oo
Chanrel 2+ Inpat FO0000 2000000 000
Chanmel T * |npa 20000 200010 oo
Charel T - et 20000 <00 0 oo
Low Rangd input (=¥} Raading (V) Errar (%]
Channsl ¥ = lepurt 2000 1905.0 0,08
Channasl ¥ + piil 200 R =T 308
Channal ¥ - Inpisd 200 20004 .43
Channal ¥ + input 2000 1095 B 0.00
Chanrsal ¥ & Inpud 200 108.35 03z
Chanewl ¥ = Input 200 -00.57 o
Charnel F = Inypsurl 0 00,1 000
Channel X = Input i) -1 104 A2
2, Commaon mode sansitivity
DASY measurmment paraemainms. Ao Jero Time: 3 sec; Maasuring tme 3§ sec
Camman moda High Ranga Lirw Range
mput ¥olags {my] iyurage Beading (uV) Mornrage Reading (aY)
Ehannal X 200 00 1100
- 200 E 48 1282
Channal ¥ e 85 6.Te
- 300 B A2.07
Crarmel Z 200 510 558
20 4,40 364

1, Channel ssparation

Input Voltage [m¥) | Channal X ] | GChannsl ¥ (4] Channel £ {u¥)
Channal X 200 - 047 .37
Channal ¥ 200 104 " .88
Channal £ a 166 n.or -

Canficme Moo DARES-5E0_DaclE Page4of 5



4. AD-Converier Values with inpuis shorted
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WMEEIEENEWTMJ time: 3 580
High Rengn {15 Low Rangs (LS8)
Channal X 6T 15608
Ghannal ¥ A5T4 16388
Channal I wEAE 1001
5. Input Offsat Measuremant
CHAEY Mdasramant paramatens: Auln Zin Tima: 3 sbs; Maasunng linae: 3 e
Inpius 10k
Avarage V) | min, Offsst (V) | max. Oftset (V) ”""‘mﬂ"““"
Ghannel X 016 J{.TD 124 o
Ehanned 180 240 <88 0
Channel T e A1 a0 e

6. Imput Offset Cuwrrant
FMominal Input cculry oftsel cumeni on all channel: <250

7. Input Resistance

Lercarg {MOhm) Mansuring {MOhm)
Charmsl X 002 012000
Chaneel ¥ 4.0 02004
Chanrsl £ 8.8 0.2000

8. Low Battery Alarm Violtage jwified duriag pre in)

Typical valuik Alarm Lewved {WDC)
Bupply (= Vool T8
Sapply (- Wec} 1.0

9. Power Consumption (wcfied during pre iest
Typicel ualuss Swrchesd off (mil) | Skard by (mi) Transmitirg {ms}
Bupaly i+ Vool D0 W i
Supply (- Voo) &1 B 8

Carificatn Mo DWED-IGH_Dools

Faga 5ol 5
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7 Dipole Calibration certification

Calibration Laboratory of

e
et Szt il Kaihriarsnn
Sehmid & Partnar % Sanice urm n:l.m._
Enginasring &G r Sarvieke awlipar i aranrs
Zosqhemnntransn &1, 5004 Busich, Fwitarand Edﬁ - Fades Calfsramns Sarvics

Aocoecivad by B Swaa Fabenal OFfn Of RRTORRGY 870 Ancosciiion
Tha Bevims Micrind Qalon BEnics 1§ e of the sgroeies Lo e E8
Wutilpers Agresmani for the recognition of pelitraten cerficaiee

cisrs  SGES-CETC [MTT)
CALIBRATION CERTIFICATE

DS00V2 - SN 58028

Ceppel

Calfnnlan prossiumin

a8 CAL-DS vE
Calibration pracedure for dipele validation kits

Decamber 12, 2006

= 1l F

n Tolaranca

This cabbrabion ceficrm docsrenta W Deceliy 10 naboral starisds, stich malo e shysaol ol of npsermrea s (50
The msasse s Ah0 DE SOCEIRNHS Wi conldencs ety an g ) T fobeing pages sr em pat ol e cefilaie

A calsrainnm forvs baan corductad is T chi6Ed BDgRiorny faciity, emronment s paniiue (23 £ X060 ond homadiy = 70

Calbrpton Eoupreem weed [METE ol For ealiaion

cid @] i Al wWihou wiien sporowsl of the ieterniidy .

Frrngry Guwsipme na Gl Do | Calbrded By, Cariificii o ) Soredisien Calibraton

[ TR TET ] P La-0ic- [RETAS, Ma. 2 7-G06E] BT

Poew permer P BEETA SaTRRaTA OOl (RETAE, Ma. 2170000 =il

Riefwence 3030 Aderacrior Bkt S5 |2 10 M TAS, e 71 702301 T

Fadarance 10 2H Sferuaky Bh SRAT.F {10r) 108 IVETAR, oo T T-008EI | Auga?

R Probs ETIWE SHe 1507 18001 (FPEAG. Mo, BET-1207 Deiie) LRI

Ratwrancs Pobe ES100E SN MGG 1R-0ci-08 (SFEALL Wo. ES3-3125_DorH| Qa7

CMEa Shi- 801 18Dkl (BRCAG, W OAE4-EDN TOecl=) Chaci38

Secorciury B LSO =1} Clvach Dt 1IN edase) Erduadubel IO

Fhrom deaepod HP Adiia [T - L 18033 $EFE AL, I Fepiee check Ooi-1a] ELET e B

AF ganacior Agien 44278 AT E -llap-03 (SPEAG, i holied ohess Mo O8]  in hoass chec: RO

Epbads Anakoer WP ATEE USIFRAES Gind  teDnrfr] {BPEAG, in hosas dhach Ool-08) i hoersi chaoi: D07
Harre Fungian Syl

Cabaand by Wiw ki Lot kiy Tactnidan T"JHE.EH.

Apprrread by Hslja P Tectracs Wani g E - ?

i Dwcmmber 14, 7108
Thia calisrakon bl mel b
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Calibration Laboratory of A, u: b
Sehrmid & Pasines % Barviosd st (FHBOSBgN
Enginesarng &G = Earviaio svizzers o wsius
Paighuimuirsass 41, B04 Furick, Ssnsiand *{_‘ﬁ Swinn Cailbratizn Bersize
Aooimaiid by e Gwis Facderal Dfcs of seimiogy snd Accediston Becrediiaiin Mo SCE 108

Tha Seies Accreditstion Sarvice is oo of the Signiteies 1o i E8
Sumiaterd hgoereien fonme eeegrion ol cilbration cenficaes

Glossary:

TSL lissue simulating lquid

ComF sansitvily in TSL | MORM wy,2
MiA not applicable ar nol messured

Calipration s Performed According to the Following Standards:

aj

B

c)

IEEE Std 1528-2001, “IEEE Recommended Praclice for Determining the Peak Spstial-
Averaged Specilic Absorplion Rate (SAR) in the Hurnan Haad fram Wirelaes
Cornmunicalions Devices: Measurement Technigues”, December 2003

CEMELEC EM 503351, "Basic standard for the messurement of Specific Absorption Raba
related o human exposure b esaciromagnsatic fiekds from mobds phones {300 MHz - 3
GHz), July 200

Fadaral Commumications Commission Office of Enginessing & Technology (FCC ODET),
“Evaluating Complimnce with FOL Guidelines for Heman Exposure (o Radiolrequency
Electromagnetic Fiekis; Additional Infarmatian far Evalualing Compliance of Mobile and
Porable Devices with FCC Limits for Human Exposuns o Radiofrequancy Emisslons®,
Supplernent G (Edition 01-01) to Bullatin 65

Additional Documeniation:
d} DASY4 System Handbook

Mathods Applied and Interpretation of Parameliers:

Magzivamant Congihone: Futher detalls are avadable from the Validation Report at the end
of tha certificate. All figures stated in the cartficate are valid at the frequency indicated,

Antanna Pamameters wilh TSL The dipole is moumnd with the Spacer fo posifion iis fesd
point sxecty bafow the center marking of the flal phantom seclion, with the anms ofenled
paraliel 1o the body axis.

Fead Pont mpedance and Reluen Loss. These paramabens are measured with the dipole
posaitioned under the Bguld ed ghantorm. The iImpedance statad ks transformed from the
measwamant &l the SMA connector to the feed pont. The Redum Loss ensures low
raflectad powear. Mo uncerainty required,

Efecirical Dalay: One-way delay betwaean the SMA connector and the antanna feaed paint.
Mo unceainty requined.

SAR megswad: 5AR measured at the stated antenna inpuf powar.

SAR normaiized: S4R as measured, noemalized (o an ingut powar of 1 W at the antenna
oonnecior,

SAR for nofinal TSL paramelers: The measured TSL parameters are used o calculaba the
nominal SAR resull.

Coriboain Mo: 0HS00VE-S0020_DucDs Pugo ol
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Measurement Conditlons
DAEY spsimm configurafion. as far as nob ghen on page |
DASY Version CaEvd WaT
Exirapolaticn Adwanied Edirmpadation
Phaarigam Masdular Flat Praniom Vi.0
Diistarace Dipole Cevier - TSL il mm with Spaier
Arma Scan Reschsian du, dy = 15 mm
Zoorm Beam Rasoluifon ids;, dy, dz = B mm
[ Fraquency 1600 Mz £ 1 MHE
Head TSL parametors
WMEMIMMIIMMHMM
Terpeabes Porvsiivity Canductivity
Hominal Head TSL pararsbers 200 40,0 1480 mbakm
Msasured Head TIL parsneties {22002 "C BMazd%N .40 mhoim £ 0 %
Higd TEL remepstrmiure durieg jesd Mze02c e it
SAR result with Head TSL
BAR averaged over 1 om' (1 gi of Head T5L condition
SR measred 50 MW npul powar .36 =N g
EAR ez ncra b o 1 ITA=N g

E4R Tor nomical Head TSL pammetens ' narrmlees o 19 HAmW /g £ 1T.0 % =)

SAH pvernged aver 10 cm’ [10 g) of Head TSL Condition
=T - 250 MY inpul goever 480N ig
4R normalzed norrralioed o 1W 1A= i

54R lor nomiral Head TSL pammeten '

norsraloed o 1W

185 mWW | g 2 16.5 % (k=)

! Cormacfion o naminal TEL pammeters aooonding bo d), chapier “E4F Bensitivifes™

Cafifonis k! OrDOOy2-5alzs_Cecdd
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Body TSL parameters
[ha ol msies and caloulabone wens Berd.
Tumparadung Parmitiiuiby Conduotivity
Mominal Body TS perametens Frla i En 1.82 mboim
Muomiwrad Body TEL panimalars F2.0zx02)"°C S1818% 154 e’ £ 8 %
Boady TEL temparaturs during best FEAzm2"C —-— —
SAR result with Body TSL
MH“.“hﬂtﬂl'HﬂﬂBbﬁrTﬂL Condiion
SAR measrsd 200 mA input power Sl mi g
SAR noemsl e naarrnalipes o 18 Ja.0m i g

SAR lar nomingl Body TSL paramiers

noeThaized w TW

BP0 A g 1T N )

mwmum‘mmmmm oondmon
SAR meamres 250 mi% inpul pover andmnlig
EAR noemalized Mol e o TW MZaN g

SAR I nomiral Body TSL parameiers ©

normalized i W

158 mW /g = 6.5 W (k=I)

¥ Comrection In nomieal TSL mmmeiers socording to d), chapier 50 Sensiiities

Cartifoalin Mo 01000 3-5000H _CeaslE
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Appandix

Antenna Parametars with Head TSL
ITipadsiig, il io feed ol Spm+45|0
Amiun Less - 241 60

#ntenna Paramaters with Body TSL

Impedonce, Fonsiommed io keed poinl B12d{1+88i0
Fstum Loss «2ABdH

General Anlenna Parameters and Design

| Erctneal Detay (o amcsan) | 1407 ra

Aftar ong leem use wils 100 e oied prass, ofly @ slight warming of the dipols nesr the feedpoin] can s messuned.

Thes digacls is mads of sanded saminigd coani cable. The center corduior of the fesading Ine i drecily connescied & Hhe
sacond am ol Fe dipols. The andenna is henlone shir-gircuned lor DC-g@ignais.

By artasva lGios Mkl b appbag o the dpbls mrm, becoume ey might bend or e soldersd conreoions naar i
fsadpoini may be damaged.

Additional EUT Data

Isianutac iured by SPEAG
Ml neita kead i Decemer 17, 2002

Bertifrais Mo D1B00WE-50028_Deod Pagga 5 al 8
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DASY4 Validation Report for Head TSL
[raie Thime: 10122006 1B-50:4%

Test Labomiary: SPEAG, Lumsch, Switzerland

LT Dpole 1900 MEx Type: DN900Y2; Serial: DIMHYVE - SANS0028
Comemumication System: CW; Fraguency: 1900 MHz; Duty Cyele: 111
Sledium; HSL L0 BB;
Medium parameten usad; T= 1900 MHe 0= |4 mhivmg g, = 384; p = 1000 kgim’
Mhamioem section: Flal Section
Memsureminl Sandard: DASYS (High Precision Assesansent)
DASYE Confipurmtion:
L] Dol ETI0NVG = SMIS07 (HFL ConviR 0T, 408097, dUTE Callrmsd 10U 18 N4
*  Seasor-Sarlecs: deun Mevhanicd Serface Desmior)
»  Electnmicx DAES S0 Calibried 13,12.2005
Faninmg Flad Mantom 20 (froa; Tyvpe: QOOMESNLA
Memarermani BW; DMETA, W4T Balld &) Pastsrccming 5W SEMCAD, 1LY Bsild 171

Pin = 250 mW; d = 10 mm/Ares Scan (100110051}
Measurement grids doe= 1 lmm, dy=10mm
Muximzm value of SAR {intsrpolased) = 1006 mWig

Fin = 250 mW; d = 10 mm/Foom Scan (7x7x7)WCube B:
Pvicasuremenl grid: dx=5mm, dy=5mm. dz=3mm

Reference Value = 6.6 Vim; Power Danifi = 00033 dB

Peak SAR {extropalated) = 15.9 Wik

SARCT gh = 9346 mWig; SAR(TF g) = 496 mWig

Maximum wilue of SAR (measured) = 10.0 |-||l.l.".'l_-

=~ LO0F
|

=260 .

D= 10 ATy

Cnrificate kg DYBO0VE-5H12E_DacE FagaG ol D



Impodance Measurement Plot for Head TSL

EHD ant 1 urm B OAPE AT
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i1 Cwc ZMIG L2W430 00
LED pi 1 5 B0 g =

ML Awrdera

id 4L &

\ e
—— -
- 1
i

Podhidy 08 L SEhEEE S S

Cu] Anri a=a

- 1= | s
4 = -
N |
1":‘ T T BI'. r'ri . e
SEREENLY S 1

= s . 1
ITART & R0 380 Miz

FROF I £0080F ODE M
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DASY4 Validatien Report for Body T5SL
Dt Tiemes 1201 2200 [6:43:40
Fiest Labormtor: SPEAC, Zurich, Switzerlund
DUT: Dipale 1900 3Hz: Type: DIR00I; Seriol; DIPSHYE = NS08
Commumnication System: CW; Freguenoy: 19060 MHz; Duty Cyele: 1:1
Fledium; MSL U10 BE; :
beledium parumeters used: {= 1900 hilz; 5= .54 mbo'm: & = 51.8; p = 1000 kpine

Fharom section; Fia Section
keanmrement Saandard: DASYY (High Precision Assessment)

DASY S Conflpurat] on!
®  Prube ETS0YH « 81307 (HFR CoarFl 445, L83, 443) Calllsued 19, 00.2008
®  Sppe-Rurteee dmn o Vechanics) Mpisw Deection |
& Blaimonce: DAE4 Said); Calforsiml: 15, 123004
& Plusiioo: Fla Muasios 5.0 (i), Type QDSRPS0AA

& Mssunsman 5W. DASYS, VAT Bulll 44, Foupieessieg W) SERMCAD, V1.8 Baild 171

Fin = 250 mYW; d = i} mm/Zoom Scan (Ts7x7 W abe 02
Mensurcitent grids dsac=%mam. dv=%mm, de=5mm

Heference Yalue = 89,1 ¥Vime Power Drifl = 0.027 4B

Peak SAR (extrapolated) = 16.2 Wikp

EARD g) = %5 mWig; SARID g) =505 mWig

Maxmmam value ol SAR {measured) = 104 m'Wig

db
0,200

-4.4a0

8080

124

-16.0

<208

BB = 04a'Wiy

Cerificain No: CHRO0VE-S0E_Dacld Prges A ol @
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Impedance Measurement Plot for Body TSL

12 Dee Ie84  LlE2Eci
[ I SR AT BOBLEIFE RSB E RSN | e, u 0 e nEg

SHE kL e A diy T -0 i fa-diedg dll & SR e A
-—\_._._L_\_\_\_- " " - _._.___g_.—

a ! _1_?/ ==
i = jf: S ]

COHTLE 4 TO0.800 BI0 Az TEAH ADEO0E B W

Cirtficabn b DTV Scian_Cmci Proge 1 ol @



Uncertainty analysis
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Tol. Prob, | Div. | (&) (s | Bt une, (£ %) | (v
Error Description (%) | dist. (1gh | (A0 | (1) | (10g)
Moasurement System
Probe Calibration 4.8 N 1 1 1 4.8 4.5 e
Axial zotropy 4.7 I V3 1 1 a.r a7 w
Hemispherical Isotropy ] I 3 1 1 1] i] w
Boundary Effects 1.0 I 3 1 1 .G (.6 w
Linearity 4.7 I 3 1 1 a.r a7 w
System Detection Limit 1.0 It k] 1 1 (.G (.6 e
Readout Electronics 1.0 N 1 1 1 1.0 1.0 s
Responze Time M It ] 1 1 1] B e
Integration Time I I va 1 1 [] 0] %
RF Ambhient Conditions 3.0 I a3 1 1 1.7 1.7 %"
Probe Positioner 0.4 I V3 1 1 nz2 nz2 %
Probe Positioning 2.0 I ] 1 1 1.7 L7 %
Algorithims for Max., SAR Ewval. 1.0 I va 1 1 .G (.6 %"
“i]:--.l]l'
Dipole Axis to Liquid Distance 2.0 /3 1 1 1.2 1.2 %"
Input power and SAR drift meas. 4.7 W3 1 1 2.7 2.7 %"
Fhantom and Tissue Param.
Phantom Uncertainty 4.1 I W3 1 1 2.3 2.3 %"
Liquid Condnctivity {target) .0 R. Ja | 064 ] (043 1.8 1.2 %"
Liquid Condnctivity {ineas.) 2.5 N 1 0G4 [ (043 1.6 1.1 %
Liquid Permittivity (target) 4.0 I W3 (1.6 (149 1.7 1.4 %"
Liguid Permittivity (meas.) 2.5 N 1 (.6 (1459 1.5 1.2 %
Combined Stdandard Uneertainty =4 =.1 %
Coverage Factor for 9559 kp=2
Expanded Uncertainty [ 168 ] 16.2 |

Dasy4 Uncertainty Budget
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The end



