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1. SUMMARY FOR SAR TEST REPORT

Date of receipt 2003-02-17

Date of test 2003-02-18 to 2003-02-28

Contact person Mary Washington

Test plan referred to -

FCCID QMNRH-3DNG

SN, HW, SW and DUT Phone: QMNRH-3DNG

numbers DUT: 06299, SN: 072/06710299, HW: 4003, SW: V G100b04.nep

Accessories Battery: BL-5C

DUT #'s: 06123, 06128, 06278, 06279, 06281, 06285
Headsets:
HDB-4, DUT: 06131
HDK-1K, DUT: 06293

Notes -

Document code SAR0309 03.doc

Responsible test engineer Virpi Tuominen

Measurement performed by | Virpi Tuominen, Tomi Lipponen

1.1 Maximum Results Found during SAR Evaluation

The equipment is deemed to fulfilll the requirements if the measured values are
less than or equal to the limit.

1.1.1 Head Configuration / CDMA 800
Ch/f(MHz) Conducted Position / Antenna Option Limit Measured Result
Power 1gavg 1gavg
384/836 | 254dBm | -efthandcheekposition/ | & nyo |1 04 mwig | PASSED
Antenna extended
1.1.2 Head Configuration / CDMA 1900
Ch/f(MHz) Conducted Position / Antenna Option Limit Measured Result
Power 1gavg 1gavg
25/ 1851 23.2 dBm Left hand filt position / 16mWig | 1.10mWig | PASSED
Antenna extended
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1.1.3 Body Worn Configuration / CDMA 800
Ch / f (MHz) Conducted Accessory_/ Se_parat|on Limit Measured Result
Power Antenna Option distance 1gavg 1gavg
384/836 | 25.4 dBm HDK-1K/ 2mm | 1.6mWig | 1.10mW/g | PASSED
Antenna retracted
114 Body Worn Configuration / CDMA 1900
Ch/ f (MHz) Conducted Accessory./ Se.paratlon Limit Measured Result
Power Antenna Option distance 1gavg 1gavg
1175/1909 | 23.5dBm HDK-1K/ 22mm | 1.6mWig | 0.44 mW/g | PASSED
Antenna retracted
1.1.5 Measurement Uncertainty
Combined Standard Uncertainty 1 14.0%
Expanded Standard Uncertainty (k=2) * 28.0%
SAR Test Report Template / Version 1.0 Copyright © TCC Salo
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2. DESCRIPTION OF THE TESTED DEVICE(S)
21 Device description
FCC ID Number QMNRH-3DNG
Device category Portable Device
RF Exposure Limits General population / Uncontrolled
Unit type Prototype unit
Case type Fixed case
Modes of Operation CDMA 800 CDMA 1900
Modulation Mode QPSK QPSK
Duty Cycle 1 1
Maximum Device Ratmg Power Class I Power Class Il
Transmitter Frequency 824.70 - 848.31 1851.25 - 1908.75
Range (MHz)
Acronyms: QPSK = Quadrature Phase Shift Keying
2.2 Picture of Phone

Fig. 2.2.1.

QMNRH-3DNG antenna retracted.

Fig. 2.2.2.
QMNRH-3DNG antenna extended.
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2.3 Description of the Antenna
Type Retractable whip antenna with PIFA
Location PIFA: inside the back cover at the top of the device.
Retractable whip: back of phone, right hand side.
24 Battery Options
There is only one battery available for the tested device, a rechargeable Li-ion
battery, type BL-5C.
25 Accessories
Headsets HDB-4 and HDK-1K were used for the measurements.
2.6 Body Worn Accessories
The body worn measurements were made with 22 mm separation distance.
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3. DESCRIPTION OF THE TEST EQUIPMENT
31 Automated near-field scanning system
The measurements were performed with an automated near-field scanning
system, DASY3 manufactured by Schmidt & Partner Engineering AG (SPEAG)
in Switzerland.
Schmidt & Partner Engineering AG (SPEAG)
Zeughausstrasse 43
8004 Zurich, Switzerland
Tel. +41 1 24597 00
Fax. +41 124597 79
www.speag.com
3.2 Robot
Fig. 3.2.1. Robot RX90L.
The robot is a RX90L manufactured by Staubli France, www.staubli.com.
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3.3 Isotropic E-field probe ET3DV6R
Serial number 1396
Frequency 10 MHz to 3 GHz
Linearity +0.2dB
Directivity + 0.2 dB in HSL (rotation around probe axis)
+ 0.4 dB in HSL (rotation normal to probe axis)
Dynamic range 5 yW/g to >100 mW/g
Dimensions Overall length: 330 mm
Tip length: 16 mm
Body diameter: 12 mm
Tip diameter: 6.8 mm
Distance from probe tip to dipole centers: 2.7 mm
Tip distance to phantom inner surface: 1.5 mm
Calibration Jan-03 (see Appendix C)
Due date Jan-04
The E-field probe is connected to the robot arm as can be seen in Figure 3.2.1.
3.4 Device holder

The holder was provided by SPEAG as a part of the DASY3 system.

Fig. 3.4.1. Device holder
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3.5 Dipole antennas for validation
The 900 MHz and 1800 MHz dipole antennas are matched for use near flat
phantoms filled with head/body simulation solutions. The dipoles are equipped
with 15 mm or 10 mm distance holders, respectively.
Antenna Type Serial number Calibration | Due date
900 MHz dipole | D900V2 056 Jan-02 Jan-04
1800 MHz dipole | D1800V2 | 256 Jan-02 Jan-04
3.6 Phantom
Fig. 3.6.1. SAM-phantom.
The phantoms enables dosimetric evaluation of left and right hand phone
usage, as well as body mounted usage at the flat phantom region.

Shell thickness 2 + 0.2 mm, except at Ear Reference Point, where an
integrated spacer provides a 6 mm spacing from tissue
simulating liquid

Liquid depth 15+0.5cm
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3.7 Base Station Simulator
The QMNRH-3DNG phone was put into operation using a Rhode & Schwarz
digital radio tester, CMU 200. Communication between the phone and the
tester was established by air link.
Test Equipment Digital radiocommunication
Tester
Model CMU 200
Serial number 101111
Calibration Mar-02
Due date Mar-03
3.8 Additional equipment needed in system check
Test Equipment Model Serial Number Calibrat Due
ion Date
Signal Generator HP 8642B 2531A00362 Jan-02 Jan-03
Amplifier Minicircuit ZHL-42 N072095-5 - N/A
Power Meter R&S NRVS 838624/032 Jul-02 Jul-04
Power Meter R&S NRVS 849305/028 Jul-02 Jul-04
Power Sensor R&S NRV-Z32 825600/004 Jul-02 Jul-04
Power Sensor R&S NRV-Z32 839176/020 Jul-02 Jul-04
Thermometer 175-H2 20004475/211 Nov-02 | Nov-03
Vector Network Analyzer HP8753E US38432928 Oct-02 Oct-03
Dielectric Probe Kit HP85070B US33020420 - -
3.9 RF characteristics of the test site
Tests were performed in RF shielded environment.
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4. TEST CONDITIONS
4.1 Ambient Conditions
Date 03-02-18 03-02-24 03-02-25 03-02-26 03-02-27 03-02-28
(IS 225 225 21.9 22.0 21.9 222
temperature (°C)
Humidity (% RH) 42 36 42 38 41 44
4.2 System Performance Check

Manufacturer calibrates the probes annually. Dielectric parameters of the
simulating liquids are measured using a dielectric probe kit HP85070B and a
vector network analyzer HP8753E.

The SAR measurements of the DUT were done within 24 hours of liquid
parameter measurements and system performance check.

The dipole antenna is matched to be used near flat section of the phantom filled
with tissue simulating solution. Length of 900 MHz dipole is 149 mm with overall
height of 330 mm. The dimensions of 1800 MHz dipole are 72 mm and 300
mm, respectively. A specific distance holder is used in the positioning of
relevant antenna to ensure correct spacing between the phantom and the
dipole. Manufacturer's reference dipole data (=calibration data) is presented in
Appendix C.

Power level of 250 mW was supplied to a dipole antenna placed under the flat
section of SAM phantom. The results are in the table below and printouts of the
tests are presented in Appendix A. The references are the calibration results of
the dipole antennas. The reference results of the liquid parameters are those
used by Speag during dipole calibrations. The +10%-limits for SAR values and
the +5%-limits for liquid parameters are calculated from the reference values.

Measuring date SAR Dielectric Parameters
Tissue (Wikg), 1g & o (S/m)
Reference Result 2.78 41.1 0.95
Requirement 250-3.06 | 39.1-43.2 | 0.90-1.00
Head 900 MHz 2003-02-25 2.95 40.0 0.95
2003-02-26 2.99 40.2 0.95
Muscle 900 Referen_ce Result 2.92 54.8 1.03
MHz Requirement 263-3.21 | 52.1-57.5 | 0.98-1.08
2003-02-27 3.01 55.5 1.00

SAR Test Report Template / Version 1.0

T:\Projects\RH-3DNG\results\emc\SAR\SAR0309_03.doc
Copyright © 2003 TCC Salo

12

Copyright © TCC Salo

P.O. Box 86

Joensuunkatu 7E / Kiila 1B
FIN-24101 SALO, FINLAND
Tel. +358 (0) 7180 08000
Fax. +358 (0) 7180 45220

(83)



TCC

Salo

K
P So,

eWNag

o

o Suow, o
S an®

T117 (EN ISO/IEC 17025)

Tissue Measuring date SAR (W/kg), Dielectric Parameters
1g9 & c (S/m)
Reference Result 9.99 39.6 1.37
Requirement 8.99-10.99 | 37.6-416 | 1.30—-1.44
Head 1800 MHz 2003-02-18 10.2 405 1.33
2003-02-24 10.7 40.5 1.36
Reference Result 9.87 53.5 1.45
Muscle 1800 MHz Requirement 8.88-10.86 | 50.8—-56.2 | 1.38 —1.52
2003-02-28 10.5 52.1 1.44

4.3
4.3.1

Tissue Simulants

Measured values of liquid parameters

The tissue simulating liquids are measured by using a HP 85070B dielectric
probe kit. The measured dielectric parameters are compared to the

recommended values for 835 MHz and for 1800-1900 MHz given in OET
Bulletin 65, Supplement C, Edition 01-01.

Tissue Measuring date 836 MHz
& (¢}
Recommended 415 0.90
Head 836 MHz Limits (+ 5%) 39.4-43.6 0.86-0.95
2003-02-25 40.8 0.89
2003-02-26 41.0 0.89
Recommended 55.2 0.97
Muscle 836 MHz ™ iits (+5%) | 49.7-58.0 | 0.92-1.02
2003-02-27 56.0 0.94
Tissue Measuring date 1880 MHz
& (¢}
Recommended 40.0 1.40
Head 1880 MHz Limits (+ 5%) 38.0-42.0 1.33-1.47
2003-02-18 40.1 1.41
2003-02-24 40.1 1.44
Recommended 53.3 1.52
Muscle 1880 MHz ™ it (+ 5%) | 50.6-56.0 | 1.44-1.60
2003-02-28 52.2 1.50
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4.3.2 Recipes of tissue simulating liquids
Tissue simulating liquids on 835-900 MHz
Ingredient Head Muscle
(% by weight) (% by weight)
Sugar 58.31 41.76
De-lonized Water 39.74 55.97
Salt 1.55 0.79
HEC 0.25 1.21
Bactericide 0.15 0.27
Tissue simulating liquids on 1800-1900 MHz
Ingredient Head Muscle
(% by weight) (% by weight)
De-ionized water 54.88 69.02
Di(ethylene glycol) butyl ether 44.91 30.76
Salt 0.21 0.22
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5. DEVICE POSITIONING
5.1 Positioning procedures

The cellular phone was measured in 2 positions on both “left hand” and “right
hand” side of the phantom with the antenna in both extended and retracted
positions. Furthermore, the cellular phone was measured under the flat section
of the phantom antenna side towards the phantom and antenna extended and
retracted. A headset was connected to the phone during the body SAR
measurements.

511 Cheek/Touch Position

1) The phone was positioned with the vertical centerline of the body of the
phone and the horizontal line crossing the center of the earpiece in a plane
parallel to the sagittal plane of the phantom (“initial position”). While
maintaining the phone in this plane, the vertical centerline was aligned with
the reference plane containing the three ear and mouth reference points
(RE, LE and M) and the center of the earpiece was aligned with the line RE-
LE.

2) The mobile phone was moved towards the phantom with the earpiece
aligned with the line LE-RE until the phone touched the ear. While
maintaining the phone contact with the ear, the bottom of the phone was
moved until any point of the phone was in contact with a phantom point
below the ear.

Fig. 5.1.1. Cheek/Touch position
51.2 Ear/Tilted Position
1) The phone was positioned in the “cheek/touch” position as described above.

2) While the phone was maintained in the reference plane described above
and pivoting against the ear, the phone was moved outward away from the
mouth by an angle of 15 degrees or until contact with the ear was lost.
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Fig. 5.1.2. Ear/Tilt Position.
5.1.3 Photos of setup
Fig. 5.1.3.1. QMNRH-3DNG in cheek position.
Fig. 5.1.3.2. QMNRH-3DNG in tilted position.
51.4 Body Worn Configuration
The phone was positioned into the holder and placed below the flat section of
the phantom. The measurements were made to show compliance with 22 mm
separation distance. Measurements were performed with the antenna side
towards the phantom.
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mparation distance

Fig. 5.1.4.1. QMNRH-3DNG in body position with antenna extended and
headset HDB-4 connected.

1 Separation distance

\L —
» i

Fig. 5.1.4.2. QMNRH-3DNG in bod position with antenna retracted and
headset HDK-1K connected.

5.2 Scan Procedures
First coarse scan is used for quick determination of the field distribution. Next
cube scan, 5x5x7 points; spacing between each point 8x8x5 mm, is performed
around the highest E-field value to determine the averaged SAR-distribution
over 1g.

5.3 SAR Averaging Methods
The maximum SAR value is averaged over its volume using interpolation and
extrapolation.
The interpolation of the points is done with a 3d-Spline. The 3d-Spline is
composed of three one-dimensional splines with the "Not a knot" -condition [W.
Gander, Computermathematik, p. 141-150] (x, y and z -directions) [Numerical
Recipes in C, Second Edition, p 123].
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The extrapolation is based on least square algorithm [W. Gander,
Computermathematik, p.168-180]. Through the points in the first 30 mm in all z-
axis, polynomials of order four are calculated. This polynomial is then used to
evaluate the points between the surface and the probe tip. The points,
calculated from the surface, have a distance of 1mm from one another.
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6. MEASUREMENT UNCERTAINTY

Uncertainty description Error Probability | Weight Standard

distribution Deviation
Axial isotropy +0.2dB U-shape 0.5 1+2.4%
Spherical Isotropy +0.4dB U-shape 0.5 +4.8%
Spatial resolution +0.5% normal 1 +0.5%
Linearity error +0.2dB rectangular 1 +2.7%
Calibration error +3.3% normal 1 + 3.3%
Total Probe + 6.87%
Uncertainty
Data acquisition error 1% rectangular 1 +0.6%
ELF and RF +0.25% normal 1 +0.25%
disturbances
Conductivity assessment T 10% rectangular 1 +5.8%
Total SAR Evaluation +5.84%
Uncertainty
Extrapolation + boundary + 3% normal 1 +3%
effect
Probe positioning error T+ 0.1mm normal 1 +1%
Integration and cube * 3% normal 1 3%
orientation
Cube shape inaccuracies *2% rectangular 1 +1.2%
Total Spatial Peak SAR 1 4.52%
Evaluation Uncertainty
Total Measurement +10.09%
Uncertainty
Device positioning +6% normal 1 +6%
Phantom dimensions T 7% normal 1 7%
Laboratory set up + 3% normal 1 +3%
Total Source +9.70%
Uncertainty
Combined Uncertainty +14.0%
Expanded Uncertainty +28.0%
(k=2) 95.5%
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7. RESULTS
The SAR results shown in the tables are maximum SAR values averaged over
1g of tissue. The maximum result of every different test configuration is
included in the appendix B as SAR distribution plots. Additionally, two other
plots are included because the distributions deviate in some degree from the
maximum result distributions. The other SAR distribution plots are substantially
similar or equivalent to the plots submitted regardless of used channel in each
mode and position.
71 Head Configuration
CDMA 800
Position Channel Low Mid High
Channel # 1013 384 777
Conducted power (dBm) 25.4 254 25.4
Cheek, Antenna retracted 0.581 0.774 0.870
left hand Antenna extended 0.975 1.04 0.922
Tilt, Antenna retracted 0.407 0.593 0.674
left hand Antenna extended 0.538 0.707 0.755
Cheek, Antenna retracted 0.631 0.778 0.841
right hand Antenna extended 0.995 1.03 0.907
Tilt, Antenna retracted 0.429 0.566 0.629
right hand Antenna extended 0.582 0.618 0.660
CDMA 1900
Position Channel Low Mid High
Channel # 25 600 1175
Conducted power (dBm) 23.2 23.2 23.5
Cheek, Antenna retracted 0.636 0.861 0.880
left hand Antenna extended 1.05 0.944 0.823
Tilt, Antenna retracted 0.709 0.886 0.892
left hand Antenna extended 1.10 1.04 0.842
Cheek, Antenna retracted 0.444 0.565 0.590
right hand Antenna extended 0.755 0.774 0.688
Tilt, Antenna retracted 0.535 0.700 0.748
right hand Antenna extended 0.835 0.872 0.635
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7.2 Body configuration
Body SAR measurements were performed with the headset HDB-4 or HDK-1K
connected. Antenna side of the phone was towards the phantom in order to
achieve the highest SAR values. The results with 22 mm separation distance
are listed in the tables below.
CDMA 800
Accessory Channel Low Mid High
Channel # 1013 384 777
Conducted power (dBm) 254 254 25.4
HDB-4 Antenna retracted 0.615 0.750 0.692
Antenna extended 0.524 0.671 0.607
HDK-1K Antenna retracted 0.977 1.10 1.08
Antenna extended 0.668 0.763 0.640
CDMA 1900
Accessory Channel Low Mid High
Channel # 25 600 1175
Conducted power (dBm) 23.2 23.2 23.5
HDB-4 Antenna retracted 0.287 0.386 0.422
Antenna extended 0.343 0.408 0.431
HDK-1K Antenna retracted 0.283 0.404 0.444
Antenna extended 0.383 0.433 0.413
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APPENDIX A.

Validation Test Printouts

Dipole 1800 MHz

2003-02-18

i =21 8%

SAM L Flat

Probe: ET3DVE - 3N1396, ConwF(5 60,5.60,5 80); Crest factor: 1.0; Brain 1300 MHz: =133 mho/m =405 p= 100 gfem?

Cubes () Peak 125 mWig+012 dB, AR (12102 mWig+011 dB, BAR10g): 538 mW/g+0.10 dB, "W orst-case extrapolation)
Fenetration depth: 8.7 (2.2, 9.8) [mm]

Powerdrift: -0.02 dB

NN 7

LI
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Dipole 1800 MHz

2003-02-24

tllig)=22.1°C

SAM 1, Flat

Probe: ET3DVE - 3H1396; ConvF(5.60,5.60,5.60), Crest factor: 1.0; Brain 1200 MHz: 0= 136 mho/m £ = 40.5 p= 1.00 gfom?

Cubes () Peak: 199 mWWig+0.16 dB, 3AR(1g): 107 mW/ g£015dB, SAR(I0g): 558 mW/z+£014 dB, (Worst-case extrapolatior)
Penetration depth: 8.5 (7.9, 90.6) [trum)

FPowerdrift: -0.00 dB

Wi\
W/
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Dipole 900 MHz

2003-02-25

tlig =21 6°C

SAM 2; Flat

Probe: ET3DVE - 3M1396; ConvF(6 90,6 90,6 903, Crest factor: 1.0, Brain 900 MHz: 9= 095 mho/m 5= 400p= 100 gfem?

Cubes () Peak: 473 mWig+£017 dB, SAR (120255 mW/g+014dB, 3AR(102): 136 mW/g+0.12 dB, (Worst-case extrapolatiom)
Fenetration depth: 11.5 (103, 13.07 [rrum)

Powerdrift: -0.01 dB

N\ 74

)
W/

/A/// W\
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Dipole 900 MHz

2003-02-26

tligg )=21 6%

G40 2; Flat

Probe: ET3DVE - BN1398, ConvF(6.90,6 90,6 90, Crest factor: 1.0; Brain 900 MHz: ¢ =095 mho/m =402 p=1.00 gfem?

Cubes (2 Peak: 433 mW/g+0.11 dB, 3AR (1) 299 mWWig+£011 dB, 3AR(10g): 1 88 mW/z+£0.11 dB, (Worst-case extrapolation)
Penetration depth: 1140102, 12.9) [t

Powerdnft: -0.05 dB

I
Wi

NN/ /

|
I\

17,\
U
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Dipole 900 MH=z

2003-02-27

g =21 6%C

2AM 1 Flat

Probe: ET3DVE - 31398, ConvF(6.60,46 60,6 603, Crest factor: 1.0, Body900 WHz: o= 100 mho/m 5 =555 p= 100 gfem?

Cubes () Peake 477 mW/z£013 dB, 3AR (12301 mWig+0.13 dB, SAR(10g): 192 mW/ g+0.11 dB, (Worst-case extrapolation)
Penetration depth: 12.3 (11.0, 14.0) [tmm]

Powrerdrift: -0.01 dB

/ ///// N
|
LN/
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Dipole 1800 MHz

2003-02-28

tlig)=216°C

BAM 2; Flat

Probe: ET3DV6 - 3M139%6; ConvF(3.10,5.10,5.10y; Crest factor: 1.0, BODY 1200 MHz 0= 144 mho/m 5= 52.1 p=1.00 gfem?

Cubes () Peak: 192 mW/z£010dE, SAR (1) 105 mWigx012 dB, SAR0g): 557 mW/z+0.14 dB, (Worst-case extrapolation)
Penetration depth: 9.2 (8.4, 10.7) [1um)

Powerdrift: -0.02 dB

AN
W
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APPENDIX B.

SAR Distribution Printouts

QMNRH-3DNG, ANTENNA RETRACTED, LEFT CHEEK, CDMA 800
2003-02-25
t(liq.)=21.6°C

B4l 2 Phantom; Left Hand Bection; Cheek Position: (90°,597); Frequeney: 848 MHz

Probe: ET3DVE - 31396, ConvF(6.90,6.90,6 90, Crest factor: 1.0, Brain 835 MHz: 0= 089 mho/m 5= 408 p= 100 gfem?
Cube Sxfe 3AR (12 0870 miAWig, BAR (102): 0.559 mW/ig, (Worst-case extrapolation)

Coarse: D=150,Dy=150,Dz= 100

Powerdnft: -0.14 dB
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QMNRH-3DNG, ANTENNA EXTENDED, LEFT CHEEK, CDMA 800, CH 384
2003-02-25
t(lig.)=21.2°C

2AM 2 Phantom; Left Hand Section; Cheek Position: (90°,59%); Frequency: 836 MHz

Probe: ET3DWVE - 3N1396; ConvF(8.90,6.90,6 90, Crest factor: 1.0; Brain 835 MHz 0= 029 mhofm £ =402 p=1.00 gfem?
Cube Sfx BAR( S 104 mW/ e BAR(10g): 0395 mW/ g, (Worst-case extrapolation)

Coarge: Du=150,Dy=150Dz=100

Powerdrift: -0.09 dB
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QMNRH-3DNG, ANTENNA EXTENDED, LEFT CHEEK, CDMA 800, CH 777
2003-02-25
t(lig.)=21.2°C

2aAM 2 Phantom; Left Hand Bection; Cheek Position: (90°,59%); Frequency: 248 MHz

Probe: ETZDVE - 3171396, ConvF(6.90,6 90,6.907, Crest factor: 1.0, Brain 835 MHz 0= 039 mhofm £ = 40.8 p= 1.00 gfem?
Cube Sfxd: SAR (12): 0922 mW/g, SAR(10g): 0.558 mW/ g (Worst-case extrapolation)

Coarse: Dx=150,Dy=150,Dz=100

Powerdnft: -0.10 dB
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QMNRH-3DNG, ANTENNA RETRACTED, LEFT TILT, CDMA 800
2003-02-25
t(lig.)=21.2°C

SAM 2 Phantom, Left Hand Bection; Tit Position: (30°,59%); Frequency: 248 MHz

Probe: ET3DVE - SH1396; ConvF(6 90,6 90,6 900, Crest factor: 10; Brain 835 MHz 0= 039 mho/m 5= 408 p= 100 g/cm?
Cube Sxfxd: BAR (18 0674 mWig, SAR(10g): 0357 m'Wig, (Worst-case extrapolation)

Coarse: Dx=150,Dy=150,Dz=10.0

Powerdrift: -0.02 dB
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QMNRH-3DNG, ANTENNA EXTENDED, LEFT TILT, CDMA 800, CH 1013
2003-02-25
t(lig.)=21.0°C

240 2 Phantom, Left Hand Bection; Tilt Position: (90°,507); Freguency: 825 MHz

Probe: ET3DVE - 31396, ConvF(6 90,6 90,6 900, Crest factor: 1.0; Brain 835 WMHz: 0= 029 mho/m 5= 408 p= 100 gfcm3
Cube Sefed: BAR (12 0538 mWig, 3AR (102): 0333 mW/ g, (Worst-caze extrapolation)

Coatse De=150,Dw=150,D=z=100

Powerdrift: -0.07 4B
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QMNRH-3DNG, ANTENNA EXTENDED, LEFT TILT, CDMA 800, CH 777
2003-02-25
t(lig.)=21.0°C

SAM 2 Phantom; Left Hand Section; Tilt Position: (90°,59%); Frequency: 848 MHz

Probe: ET3DVE - 31396, ConvF8 20,6 90,6 203, Crest factor: 1.0; Brain 835 MHz: =029 mho/m £ =408 p=1.00 gfem®
Cube S0 BAR (L 0755 W g, BAR (10g): 0,459 mWie, (Wotst-caze extrapolatio)

Coatge: Dr=150,Dy=150,Dz= 100

Powerdnfl: -005 dB
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QMNRH-3DNG, ANTENNA RETRACTED, RIGHT CHEEK, CDMA 800
2003-02-26
t(liq.)=21.5°C

34M 2 Phantom; Righ Hand Section; Cheek Position: (90°301%); Frequency: 842 MHz

Probe: ET3DVA - SM1396; ConvF(5.90,6 90,6 907, Crest factor: 1.0; Brain 835 MHz 0= 089 mho/m =410 p= 100 gfem?
Cube e AR (1) 084 mWg, AR (102 0557 mia g * Mlax outeide, (Worst-case extrapolatios)

Coatze: Dx=150,Dy=150,D=z=100

Powerdrft: 0.04 dB
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QMNRH-3DNG, ANTENNA EXTENDED, RIGHT CHEEK, CDMA 800
2003-02-26
t(lig.)=21.3°C

SALM 2 Phantom; Righ Hand 3ection; Cheek Position: (90°,3017); Frequency: 836 MHz

Probe: ET30VE - SH1396, CanvF(5 90,6 90,6 90y, Crest factor: 1.0; Brain 835 MHz =089 mho/m 5.=41.0 p=1.00 g/em?
Cube Sdul: BAR 12 103 mfAig, SAR(102): 0.607 mW /g, (Worst-case extrapolatios)

Coarge: Dx=150,0Dw=150,D=z=100

Powerdaft: -0.14 dB
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QMNRH-3DNG, ANTENNA RETRACTED, RIGHT TILT, CDMA 800
2003-02-26
t(liq.)=20.9°C

BALM 2 Phantom, Righ Hand Section; Tilt Position: (90°,301%); Frequency: 342 MHz

Probe: ET3DV6 - 3H1396; ConvFi6.90,6 90,6.900, Crest factor: 1.0; Brain 235 MHz: 0= 0.89 mho/m £ =410 p= 1.00 gfem?
Cube 5527 AR (1) 0629 mW/ig 3AR(10g): 0391 mW/g, (Worst-case extrapolation)

Coarse: Dx=150,Dy=150,Dz=100

Powerdrift: -0.00 dB
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QMNRH-3DNG, ANTENNA EXTENDED, RIGHT TILT, CDMA 800
2003-02-26
t(lig.)=21.1°C

2AM 2 Phantom, Righ Hand Section; Tilt Position: (P0°,301%); Fregquency: 548 MHz

Probe: ET3DVE - 31396, ConvF(6 90,6 90,6 90, Crest factor: 1.0; Brain 835 MHz: ¢ =029 mho/m 5 =410 p= 100 gfem?
Cube 5527 3AR (12): 0660 mW/g S3AR (102 0421 mWig (Worst-case extrapolatiom

Coatse: Dx=150,Dy =150, Dz=100

FPowerdsift: -0.11 dB
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QMNRH-3DNG, ANTENNA RETRACTED, LEFT CHEEK, CDMA 1900
2003-02-24
t(liq.)=20.8°C

B340 1 Phantom, Left Hand Section; Cheek Position: (90%,59%); Frequency: 1908 LMHz

Probe: ET3DVA - SM1396; ConvF(5 60,5.60,5 607, Crest factor: 1.0; Brain 1880 MHz: 0= 1 44 mho/m £= 401 p= 100 gfem?
Cube Zdad: SAR (1) 0880 Wi, ZAR (102 0480 mW/g, (W otet-case extrapolation)

Coatge: D=150,Dy=150,D=z= 100

Powerdrift: -0.12 dB
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QMNRH-3DNG, ANTENNA EXTENDED, LEFT CHEEK, CDMA 1900
2003-02-24
t(liq.)=21.5°C

SAM 1 Phantom; Left Hand Section; Cheek Position: (90°,59%), Frequency: 1851 MHz

Probe: ET3DVE - BN1396; ConvF(5.60,5 60,5 600, Crest factor: 1.0, Brain 1880 MHz: 0= 1 44 mho/m £ =401 p= 100 gfem?
Cube Sxdedf: BAR (120 105 mWig, AR (102 0.584 mW/ e, (Worst-caze extrapolation)

Coarge: De=150,Dy=150,D=z=100

Powerdnft: -0.08 dB
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QMNRH-3DNG, ANTENNA RETRACTED, LEFT TILT, CDMA 1900
2003-02-18
t(liq.)=20.7°C

2AM 1 Phantom, Left Hand Section, Tilt Pozition: (90°,50%); Fregquency: 1909 MHz

Probe: ET3DVA - 3M1396; ConvF3 60,3 60,5 601, Crest factor: 1.0; Brain 1280 MHz: =141 mhotm 5=40.1 p=1.00 gfem?
Cube SdxT BAR (12 0802 miW e, BAR(102): 0491 mW/e, (Worst-case extrapolatiom)

Coarse: Dx=150, Dy =150, Dz=10.0

Powerdrift: -0.09 dB
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QMNRH-3DNG, ANTENNA EXTENDED, LEFT TILT, CDMA 1900
2003-02-18
t(liq.)=20.0°C

2AM 1 Phantom, Left Hand Section; Tilt Position: (20°,597); Frequency: 1250 MHz

Probe: ET3DVE - 3H1396; ConvF(5 60,5605 600, Crest factor: 1.0, Brain 1880 MHz: 0= 141 mho/m 5=40.1 p=100 gfem3
Cube 5527 SAR (12):1.10 wWig SAR (10g): 0622 mW/g, (Worst-case extrapolation)

Coarse: Dx=150, Dy =150,Dz= 100

Powerdrift: -0.03 dB
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QMNRH-3DNG, ANTENNA RETRACTED, RIGHT CHEEK, CDMA 1900
2003-02-24
t(liq.)=21.2°C

2AM 1 Phattom; Righ Hand Section; Cheek Position: (90°,301%); Frequency: 1908 MHz

Frobe: ET3DVE - 3M1394; ConvF(5.60,5.60,5.60), Crest factor: 1.0, Brain 1280 MHz: 0= 1 44 mho/m 5= 40.1 p=1.00 gfcm?
Cube Sx5xT: BAR (120 0.500 mWg SAR (10g): 0373wz, (Worst-case extrapolatios)

Coarse: Dx=150,Dy =110, Dz= 100

Powerdrift: -0.07 dB
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QMNRH-3DNG, ANTENNA EXTENDED, RIGHT CHEEK, CDMA 1900
2003-02-24
t(lig.)=21.1°C

2ALM 1 Phantom; Righ Hand Section, Cheek Position: (20°,301%); Frequency: 1820 MHz

Prohe: ET3DVE - BN1398, ConvFr3 60,5 60,5 600, Crest factor: 1 0, Brain 1880 MHz: 0= 14 mho/m 5=401 p= 100 gfem®
Cube 5T SAR (12 0774 mWig, 3AR (10g): 0.456 mW/e, (W orst-case extrapolation)

Coatge: Dx=150,Dyw=110,Dz= 100

Powrerdrift: -0.07 dB
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QMNRH-3DNG, ANTENNA RETRACTED, RIGHT TILT, CDMA 1900
2003-02-24
t(liq.)=19.9°C

SAL 1 Phantom; Figh Hand Bection; Tidt Position: (90°,301%); Frequency: 1509 LIHz

Probe: ET3DVE - 3M1398, ConvF(5.60,5.60,5.600, Crest factor: 1.0; Brain 1280 MHz 0= 1 44 mhofm £ =401 p=1.00 gfcm?
Cube Zdxl BAR 1 g 0748 mW/ g BAR (102): 0417 miWg, (Worst-case extrapolation)

Coatge: De=150,Dy=110Dz=100

Powerdrift: -0.08 dB
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QMNRH-3DNG, ANTENNA EXTENDED, RIGHT TILT, CDMA 1900
2003-02-24
t(lig.)=21.0°C

B340 1 Phantor;, Righ Hand Section; Tilt Position: (90°,3017); Fregquency: 1820 MHz

Probe: ET30VE - BH1398, ConwF(5.60,5.60,5 601, Crest factor: 1.0, Brain 1280 MHz: o= 1 M mhofm 5= 401 p= 100 gfem®
Cube 5xhd: SAR (1 2 0872 mW/g 3AR (102): 0.308 m™W/ g, (Worst-case extrapolation)

Coarse: Dx=150,Dy=11.0, Dz=100

Powerdrift: -005 dB
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QMNRH-3DNG WITH HDB-4, ANTENNA RETRACTED, BODY, CDMA 800
2003-02-27
t(liq.)=20.8°C

24N 1 Phantom, Flat 3ection; Body Position: (270°,90%);, Frequency: 836 MHz

Probe: ET3DVE - 31394, ConvF(6 60,6 60,6 600; Crest factor: 1.0; Body 836M{Hz: o= 094 mhofm £ = 360 p= 100 gfem?
Cube Sxbxl: BAR (12): 0750 wW/g, BAR(10g) 0.535 mW/g, (Worst-case extrapolatiom)

Coarse: Dx=150, Dy =150, Dz= 100

Fowerdrift: -0.12 dB
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QMNRH-3DNG WITH HDB-4, ANTENNA EXTENDED, BODY, CDMA 800
2003-02-27
t(liq.)=20.9 °C

SAM 1 Phatitom, Flat Bection; Body Position: (270°,90%); Fregquency: 836 IWMHz

Probe: ET3DVA - 3H1396; ConvF(6.60,6 60,6 607, Crest factor: 1 0; Body 2361 Hz: 0= 094 who/m 5= 5.0 p= 100 gfem?
Cube 557 BAR (121 0671 mWig, SAR (102 0473 mW/ g, (Worst-case extrapolation)

Coarse: Dx=150,Dy=150,Dz=100

Powerdrift: -0.03 dB
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QMNRH-3DNG WITH HDK-1K, ANTENNA RETRACTED, BODY, CDMA 800
2003-02-27
t(liq.)= 21.5°C

SAM 1 Phantom, Flat Bection; Body Position: (270°,207); Frequency: 836 LMHz

Probe: ET3DVE - SM1396; ConvFis 60,6.60,6 600, Crest factar: 1.0; Body 8380 Hz: 0= 094 mho/m 5= 360 p= 100 gfem?
Cube ST SAR(1g): 1.10 mW/ g AR (102): 0785 mW/g (Worst-case extrapolatio)

Coatge: D= 150,Dv=150,Dz= 100

Powerdrift: -0.14 dB
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QMNRH-3DNG WITH HDK-1K, ANTENNA EXTENDED, BODY, CDMA 800
2003-02-24
t(lig.)=21.1°C

240 1 Phantom; Flat 3ection; Body Position: (270°.90%); Frequency: 836 MHz

Probe: ET3DVE - SH1396, ConvF(6 60,6 60,6 60); Crest factor: 1.0, Body 8360MHz: o= 094 mho/m 5= 360 p=100 gfem?
Cube Sidxl BAR (18 0763 mW/g, 3AR (108 0.542 m'WWig, (Worst-case extrapolation)

Coarge: Dx=150,Dy=150,Dz=100

Powerdnft: -0.04 dB
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QMNRH-3DNG WITH HDB-4, ANTENNA RETRACTED, BODY, CDMA 1900
2003-02-28
t(liq.)=20.4°C

SAM 2 Phantom; Flat Section; BodyPosition: (270°.90%), Frequency: 1909 MHz

Probe: ET3DVE - 3M1396; ConvF(5.10,5.10,5.10); Crest factor: 1.0, BODY 1280 MHz: o= 1530 mha/m 5= 52.2 p=1.00 gfomd
Cube JxT SAR (1) 0422 Wi, BAR (108 0251 mWW/g, (Wotst-caze extrapolation)

Coarge: Dx= 100, Dy =100, D=z= 100

Powerdrift: -009 dB
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QMNRH-3DNG WITH HDB-4, ANTENNA EXTENDED, BODY, CDMA 1900
2003-02-28
t(liq.)=20.8°C

BAL 2 Phantotn, Flat Section; Body Position: (270°90%); Freguency: 1909 LIH=

Probe: ET3DVE - 3M139%; ConvF5.10,5.10,5.10); Crest factor: 1.0, BODY 1880 MHz ¢ =150 mho/m £ =522 p=1.00 gfom*
Cube ST BAR (12): 0431 Wiz BAR(102): 0.261 mWe, (W orst-case extrapolation)

Coarse: Dx= 100, Dy =100,Dz=100

Powerdrift: -0.05 dB
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QMNRH-3DNG WITH HDK-1K, ANTENNA RETRACTED, BODY, CDMA 1900
2003-02-28
t(liq.)=21.4°C

SAM 2 Phantom, Flat Section; Body Position: (270°.907); Fregquency: 1908 MHz

Probe: ET3DVA - 3M1396; ConwF(3.10,5.10,5.10; Crest factor: 1.0; BIDY 1220 MHz: o= 130 mho/im 5= 32.2 p=1.00 gfom?
Cube 5daT BAR (12 0444wz, BAR 102 0266 mW/ g, (Wotst-case extrapolation)

Coarse: Dx =100, Dy =100, Dz =100

Powerdrift: -0.20 dB
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QMNRH-3DNG WITH HDK-1K, ANTENNA EXTENDED, BODY, CDMA 1900
2003-02-28
t(liq.)=20.9°C

B&AM 2 Phantom, Flat Bection;Body Position: (270°, 207, Fregquency: 1350 MHz

Probe: ET3DVa - SM1396; ConvF5.10,5.10,5 10y, Crest factor: 1.0; BODY 1880 MHz: 0= 1 50 mho/m 5= 522 p= 100 gfcm?
Cube Sxfad: BAR(12): 0433 mWig, 3AR (102 0267 mW/g, (Worst-case extrapolatio:n)

Coarse: Dx= 100, Dy =100, Dz=100

FPowerdrift: -0.03 dB
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Z-PLOTS OF MAXIMUM RESULTS IN EACH MEASURING LIQUID

QMNRH-3DNG, ANTENNA EXTENDED, LEFT CHEEK, CDMA 800, CH 384
2003-02-25

t(liq.)=21.2°C

Z-plot of the maximum point:

2AM 2 Phantom;, Section; Position: ; Frequency: 336 MHz
Probe: ET3DV4 - 3H1396; ConvF(6.90,6 90,6 900; Crest factor: 1.0; Brain 835 MHz: =030 wmhodm 5= 408 o= 1.00 gfem®

L0
Z-Ads: De=00,Dy=00,Dz=50

oo
-

- Y

12

SAR tot [mWig]
o o o =
I [=2 [=5] =

=
b

=
=

QMNRH-3DNG, ANTENNA EXTENDED, LEFT TILT, CDMA 1900
2003-02-18

t(liq.)=20.0°C

Z-plot of the maximum point:

BAM 1 Phantom, Section; Position: ; Frequeney: 1230 MHz
Probe: ET3DVE - SH1396; ConvF(5 60,560,560, Crest factor: 1.0, Brain 1380 MHz: 0= 1.4 whofm g.=401 p= 100 gfom?

50
Z-Axis:Dx=00,Dy=00,Dz=350

G e B e B T -
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QMNRH-3DNG WITH HDK-1K, ANTENNA RETRACTED, BODY, CDMA 800
2003-02-27

t(liq.)= 21.5°C

Z-plot of the maximum point:

SAM 1 Phantom;, Section, Position: ; Fregquency: 836 MHz
Probe: ET3DVE - ZH 1394, ConvF(6 60,6 60,6.600; Crest factor: 1.0; Body 836MHz =09 mho/m 5 =560 p= 100 gfen?

L0
Z-fyxis: Dx=00,Dy=00,Dz=50

SAR tot [mWig]

QMNRH-3DNG WITH HDK-1K, ANTENNA RETRACTED, BODY, CDMA 1900
2003-02-28

t(liq.)=21.4°C

Z-plot of the maximum point:

2AM 2 Phantom, Section, Posttion: ; Fregquency: 1909 LIHz
Frobe: ET3DVE - 3M1396, ConvF(3.10,5.10,5.10);, Crest factor: 1.0, BODY 1280 MHz: 0= 1.50 mhofm £ = 52.2 o= 1.00 gfom?

L0
Z-Axis:Dx=00,Dy=00Dz=50

SAR tot [mWig]
o 2o o o o
— [N (%) I (=]

=
=]

55(83)



APPENDIX C.
Calibration Certificates

Calibration Laboratory of
Schmid & Pariner

Engineering AG
Zeighaussirasse 43, B004 Zurich, Switzertand

Calibraton procadure(s)

Calizration dade:

Cordtion of the calibrated Hem

This caibration ststement documents raceatlity of MATE usad i the calbrasion procedures and conformity of e procedures with e ISEVIEC
17025 Femational standard.

All calibrasions hava been candected in the closed laborartory faolity: environment fempemiure 22 +- 2 degrees Celsius and hamidity < 755,

Calbradon Equipment wed (MATE criical for calibration)

| Modet Type o &  colDaw Sthedued Calbration
| RF generator HP BEBAC LIS36420U01700 4-Pug-90 (in house check Aug02)  In house check: Aug-05
'i Powar semzar E44128 T8 1485277 S-Miar-02 Mar-03

| Power sensor HP 84314 MY E1092180 18-Bep-12 Sap-03

| Powr meder EPM E44188 GE41HAT4 13-Sep-02 Sap-03

| Matwork Anatyzer HP BT53E UE30432426 3-Hay-00 In house check: May 0%
| Fuiks Process Caibrator Type 702 SN: 6295803 3Sepd Sapda

Calbrated by:

Dafe izswed: January 16, 2003

Thiz catrtion certificate is issued as an imermediate soluson untl the sccrediation process (hasad on ISOVEC 17024 Intsmational Stancsrd) far
Calbraton Labarstosy of Schrnd & Pariner Engireening A3 ks completed.
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S5chmid & Partner
Engineering AG

aujgneunifrases &3, 9004 Turdch, Switeviesd, Telmphans <60 1 245 07 00, Fau #4517 245 97 7Y

Probe ET3DV6

SN:1396

Manufactured: October 1, 1999
Last calibration: January 28, 2002
Recalibrated: January 15, 2003

Calibrated for DASY Systems

[Mate: rorcompalibde sdih DASY2 systemi)

Pagn 1 of =
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ETIDVE SM:1396 Janueary 15, 2003

DASY - Parameters of Probe: ET3DV6 SN:1396

Sensitivity in Free Space Diode Comprassion
Marmy, 1.72 pwvipumy’ DCF X 93 mv
Moty 1.73 pviprmy? DGR Y a3 mv
NormZ 1,84 wvinm) DGR Z 3 mv

Sensitivity in Tissue Simulating Liguid

Hiad B0 MHz = 415 + 5% a = 0T 2 f% mhoim
Haad BI6 MHz 1= 41.5& 5% o= 080 & E% mhohm
ComeF X 6.8 za5% =2} Brundary effect:
Corwf ¥ B8 £95% =2} Algha 0.35
CorveF 2 6.9 &8N k=2 D 2,53
Head 1800 MHz 2= 0.0+ 5% o= 1.40 % 5% mhoim
HWoad 1800 MHz o= 4000+ BN o® 1,40 % 5% miusm
Cornf X 56 L9 (2 Boundary allac!
ComF Y 5.6 &05% k=2 Aloha 0.45
Comf 2 6B &D05% =3 Ceph am
Boundary Effect
Haad #00 MHz Typical BAR gradisnt: § % par nm
Probe Tip o Boundarny 1 mm 2 mam
BARL, [%]  Withou Correstion Algarilhm 8.2 &2
BAR,, [%]  With Carmection Algarithimn 03 0.5
Head AB00 MHz Typical SAR gradisat: 10 % per mm
Prckss Tip e Boundary 1 mm 2 men
AR [%] Withcut Caroction Algarithm 131 BB
AR, %] WIih Correction Algoritnm o0z o1
Senzor Offzet
Prebe Tip o Serser Certer 2.7 L
Dprical Surtscs Detection 16802 iy
Pajge 2 of B
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ETIDWVE SM:1308 January 15, 2003

Receiving Pattern (§), @ = 0°

= 30 MHz, TEM cell ifi110 f= 100 MHz, TEM cell ifid10

= == =] =T e Y a7 —G—Tc.l_|

=900 MMz, TEM cell ifi110

—a—F =y ——I —O—Ta

Page 3of &
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ETIDVE SN:1396 January 15, 2003

f= 1800 MHz, W3 RZ2 = Z500 MHz, WS R:22

Isotropy Error (§), 6 = 0°

100 . S

080 ity EEEEEEE .. |

GO et I e it PLe bttt

G40 ! s S Wi

020 == 100 Wz
g.qzu... =g 00 WA

L4 [ 111 1 [ il 00 M2

80 NN NEEEERE 00 M

280 AR AR

o | T

: & 120 03 240 100 360

Page dof 5
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ETIDVE SM:1398 January 15, 2003

Frequency Response of E-Field
{ TEM-Cell:ifi110, Waveguide R22)
140 ! .
1.40 - = |
1.3
120 | 1
100 ]

a0 i
o8 i .
atn

T o 1
060 } S — |
0.50 f A ]

a B0 1000 4500 2000 200 i
1 [hz]
—a—TEW ]
Page fal &

61(83)



ETIDVE SM: 1398 January 15, 2003

Dynamic Range f{SAR,..,)
{ Waveguide R22 )

10 -
"\
on _Eu’.l-l
% KT + .
e
i
20
o001 0. 100

PagaGal §
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ET3DVE SN:1396

Head

January 15, 2003

Conversion Factor Assessment

=900 MHz, WG RS {head)

00 MHz = &5 4 6%

&35 MHz = 4153 6%
GonF X 6.9 85N (k=2
ComF ¥ B9 £ 05% R=2)
ConnF 2 B.Y & BEH k=2

1500 MHz e 400t 6%

1900 MHz e, = 4001 5%
ConvF ¥ BB +55H k=2
ConwF ¥ BB +55% (k=2
ConuF £ 6.6 + 85N k=2

Page T of -3

F= 1800 MHz, WG R2Z [heed)

0.3 -

a= (.97 = 5% mholm
o= .90 x 5% mism

Bounidary aflecl:
Alpna 0.35
[Depeh 2.63

& 1.40 & 5% mihom
A= .40 & 5% mhoim

Baoundary affect:
Alpha 0.45
Depth am

63(83)



ET3DVE SN:1396

SARfmWen) § W

Body
Biody

Biosdy
Bosdy

January 15, 2003

Conversion Factor Assessment

=900 MHz, WG RY {body)

i

L
i
|

(=]

(=]
m

am | L
0 an

L]

afrrm]

——jAnphtical  —— Maaiunirals

800 MHz
836 MHz
Gornf X
CorfF ¥
Cornf £

1800 MHz

1800 MHz
CormeF X
CormF
ComfF

5.1
5.1
541

= 55.0 1t §%
= 5521 6%
+ 5.5% (=2}
& 85N (=2
& 55N (W=}

= 513+ 5%
&= 51,34 6%
+ 8 &% (=32}
+ 5% (=2
+ 25 W=2)

Page 8 of -5

= 1300 MHz, WG R22 (body]

ma

20 a0 Ba
a[mm]

[
| —e—fnaltical  —S—MNeasuremels
L .

o= 1.06 % 5% mhotm
o= ST T 5% mhoim

Boundary affect:
Algha 038
Depin 2567

a= 182 % 5% mhom
a=1.52 ¢ % mhodm

Boundsery affect:
Alpha 0.53
Dy 275
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ETIDVE SM: 1396 Januwary 15, 2003

Deviation from Isotropy in HSL

Errar (8,4), f = 900 MHz

W00-050 WOE 0B B-DE0040 BOALOI0 @EIR050
| BOMOE BOHMS) BOAD0H ERSCOE  BEAlL0

Paga S af &
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Schmid & Partner
Engineering AG

Calibration Certificate

900 MHz Systema Validation Dipole

Type: | Daev2

Serial Number: : {I.EE i

Pace of Calibration: E_u.!'lil.:i___
Date of Calibration; -J_uulrr 1%, 2002
Calibration [nterval: 24 months

Sghmid & Parirer Engineering AG berchy coniifics, thai this device bas been calibmied an
the deie indicated above, The calibration was performed in accordance with specifications
and procedures of Schmid & Pamner Enginesring AG.

‘Wherever applicable, the stamdands used in the calibmation process are traceahls to
imtemational standards. In all other cases the standands of the Laboratory for EME and
Microwave Electronics at the Swiss Federal Institute of Techaology (ETH) in Furich,
Swiizerland have been applied.

Calibrated by: M et £ Mowiaion,

Approved by: it :ﬁﬁ
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Schmid & Partner
Engineering AG

Esughsusstresss 43, 8004 Furich, Switzerisnd, Phomss +41 1 245 97 00, Fax +41 1 346 97 7@

DASY

Dipole Validation Kit
Type: D900V2

Serial: 056

Manufactured:  September 25, 1999
Calibrated:  January 29, 2002
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L Measwrement Conditions

The measurements were performed in the flat Section of the new genaric twin phamtom filled
with besad simulating solutson of the following electrical parameters st 200 bMHz:

Relative Diclecticity 41.1 * 5%
Coanductivity 005 mbho'm 5%

The DALY System (Sofiware version 3. |d) with s dosimetric E-field probe ETI0WS
[ S 1507, Coppversion factor 6.4% at 900 MHz ) was uged for the measurements

The dipale was mavnted on the small iripod so that the dipole fesdpoint was positioned kel
the cender marking of the: Aat phantom section and the dipale was ariented pamllel to the body
s (the long side of the phantorn). The standard measuring distancs was | Smm from dipele
canber to the solution surface, The included distance holder was used duning imeasunsments for
aecurate distance positioniag,

The coarse grid with a prid spacing of Jmm s aligned with the dipole. The Sx557 fine cube
was choden For cube integration. Probe 1sriropsy erracs were cancellad by measuring the SAR
with normsl and 907 tumed prabe onentations and avernging.

The dipale input power (forward pewer) was 250mW £ 3%, The results are normalized to
13AF ampad. powaer

2o SAR Measurement

Standard 5AR-mensumements were performed with the phaniom according to the measurement
canditions deseribed in section | The results bave been nosmalized o a dipale inpul power of
1W (forward power). The resulting aveaged $AR-values are;

averaged aver 1 cn” (1 g) of tissue: 111 mW/ig
averaged aver 10 em® (10 g) of Hisue: 7.0 mW

Tude: 1 the liquid parameters for validation ane stightly different from the ones wsed for iniial
calibration, the SAR-values will be different as well.
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kN Dipale Impedones and

The impedanos was mezsared at the SMA-von nector with a network analyzer and mamerically
transfommaed to the dipela Feedpomt. The tansformation parmmicters from the SMA-connectos
1o the dipale fasdpaint ane:

Electrical deloy: L¥Bns  (one direction)
Trarsmission factar; 10,9806 (valiage transenission, e direction)

T dipole was positioned at the Nal phantom sections sccording so section | and the distance
hislder was in place during impedance measire=ments.

Feedpeind impedance at 900 MHz: Re{fi= Sl
Im {Z} = 075
Retum Loas &t 900 MHz -41.9 dB
4. Messurgment Condithong

The mzasurements were perfommed in the flat section of the new genenic twin phastom filled
with body simulating soluticn of the fallowing alectrical pasmmeters at 900 MHz;

Relative Dieleciricity S48 1+ 5%
Conductivty 1.03 mhod'm  # 5%

The DAY S System {Software version 3. 1d} with 2 dossmeine E-field probe ETI0WE
(S LT, Conversion facior .17 m 900 MHzx) was used For the messumemenis.

Tz depods was mounted on ibe small ripod s that the dipole feedpoing was positioned below
the cemter marking of the flai pharmiom section ord the dipols was oniznted parallel to the body
axis (the lomp zide of the phantom) The siandard measuring distance was 15mem lrom dipale
center i the solotion surface. The included dis tance halder wes used during measuremenis for
accurale distonce posiioning.

The coarse grd with a grid spacing of 20mm was aligned with the dipole, The 5x5x7 fine cabe
was chosen far cube integration, Probe isofrogry esrors were cancelled by meazsaring the SAR
with normal and %0° turned probe oriendatiors and averaging

The dipeds input power (Forwsnd poswer) was 2 30mW + 3 %, The results are normalized 1o

1W gt pavwer.
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& HH Mleasu rémsnt

Standard SAR-mesasurerments wene performed with the phantiom according to the measarement
cotditions described i section 4. The resolts have been normalized to g dipoke inpui power of
1 (faramrd power), The resalting averaged SAR-values are:

averaged over 1 em’ {1 g) of tissue: 117 mWig

averzged aver 10 em’ (10 g) of tissue: T4 mWig

b lm mce anid rm Lins

The dipolz was positioned at the flat phamicem sections according to secivon 4 and the distance
Bolder was in place: dunng impedances measumements,

Feedpomt impedance ai 90 MHz: Relfl = 4570
Im {7} = -24 02
Return Loss ai 500 MHz -15.7 dB
I Handling

Do pat apply excessive force to the dipole arms, because they mighd bend Bending of the
dipale arms siresses the soldered connections mear ihe feadpaoint leading to a damage of the
dipale

8. Design
The dipole is made of sandsrd semingid ccaxial eable. The center condueios of the feeding

lits 15 dhipecily conmected 1o the second anm of 1he dipole. The antenna is therefore shor-
eircuited for DC-signals,

o Pnﬁr Test

Afber long term use with 100W racdiied power, only a shight warmimg of the dipole near the
feedpoint can be measymed
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Schmid & Partner
Engineering AG

Zaughsuestrases 43, D004 Twrich, Switzarlsed, Phanae +81 1 P46 87 O, Fax 441 § 245 93 78

Calibration Certificate

1800 Mz System Validation Dipole

Type: D1B0OY2 |
Serial Number: I!-E: =
Flace of Calihration: Lurich :
Drare of Calilbration: January 29, 2002 l
Calibration Interval: 24 months

Schmid & Pariner Engineening AG hereby certifies, that this device has been calibrated en
ihe dare indicated above. The calibration was performed in sccordance with specrfications
and prcedures of Schmid & Partner Engmesning AG

Whesewver applicable, the sandards used mn the calibratrn proosss are imeeable o
indernaticmal stamdards. In all ather cases the standards of the: Laboratory for EMF and
Microwave Electronics & the Swiss Federal Institiie of Technology (ETH) in Zunch,
Bwitzarland heve been apphied.

Calibrated by ,-fai-.,-.ﬁ-}i 'E_.r Rl

Approved by ;’ﬁw«'ﬂf -‘rz"ﬁ
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Schmid & Partner
Engineering AG

Zaiglmussirasia 43, 3004 Zurich; Switeerlan=d, Phons 447 1 24% 27 00, Fax =41 1 Zd5 7 7%

DASY

Dipole Validation Kit
Type: DI1800V2

Serial: 256

Manufactured:  December 23, 1999
Calibrated:  January 29, 2002
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1, Meazurement Candithoms

The measurements were performed in the Nal section of the new generc twin phantom filled
with head simulatiag glycol solutson of the fal lowing electrical parameters st 1800 bHz:

Felative Dielectricity o + 5%
Comductivty 1.37 mbo'm £ 5%

The DASY3 System | Software version 3, b} with a dosimeine E-field probe ETI0VE
(SN 1507, Conversion factor 531 at 1808 Mz} was used for the measurements

The dipods was mounted an the small tripod so that the dipels feedpoing was positicoed belaw
the center marking of the fla1 phariom section ard the dipole was orientad paralizl 1o the body
axis [the bong ade af Ehe phamom). The standard nﬂ.-;uqing distance was | lme from -|ijp|;||¢
center io the solufion surface. The included disiance bolder was wsed during measurements For
accurate distanc: positiondig

The coarse grid with a grid spacing of 20mm was alipsed with the dipele, The 5x5x7 fine cube
was chosen for cube imtegraton. Probe sotropey errors were cancelled by measuring the SAR
with noemal @nd 807 tumed probe crigntations and averaging.

The dipele inpat power (forward power) was 230mW £ 3 %, The results are normalized to
W input power.

1 SAR Mewurement
Standard SAR-measurements were performed with the plantom sceonding io ihe meswnement

conditions deseribed in section 1. The resufls have beemn sormalized 1o a dipole input power of
IW {forward peover]. The resulling averaged SAK-values ane:

avernged over | em’ (1 g) of tissue; HL0 m¥Wig

averaged over 10 em” {10 ) of tissue: MLE mWig

Mate: If the liquid parameters for validation are slightly different from the ones used for initial
calibration, e SAR-values will be difforent & well. The citimated sensitivities of SAR-

watlues and penetradion depths to the liquid parameders are listed m the TASY Application
Mabe 4 "SaR Sensitivities”.
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4, Dripide Inmpedance and Return Lass

The impedance wis messured at the ShA-connector with & network analyzer and numerically
trarsfvamisd vo the dipole fesdpaint. The transSoemation parameiers from the S A-connector
1o the dipole feedpoin are

Elegtrcal delay: L180Gns  {one direction)
Transmisson factar: 01,5510 (voltage trarsmission, one diractioi)

The dipole was positioned st the flat phastom sections sccording to secion | and 1he distance
holder was in plece dunng mpedance meacursments,

Feedpoant mmpedance at 1 800 hiHz: Relf =473 0
Im (£} = -fubfd
Return Loss at | 800 MHz -12.7 di

i, Measurement O ondilions

The measurcements were parformed intbe Maf section of the sew genenc twin phansom filled
with body simulating glycal seltion of the following elecines] prrameters &t 1300 MHz:

Relative Dhglectriciiy 518 + 3%
Conductivity 1.45 mho'm = 5%

The DASYS System ( Software version 3, 1d} with o desimetric B-field probe ETIDVE
(51507, Conversion factor 5.0 at 1800 MHe) was wsed for the messuncments.

The dipobe was mounbed an the small tripod 50 that the dipols f2edpodint was positioned below
the center marking of the flai phastem section and the dipobe was eoeited parzllbel s the body
axis (e lomg sade of the phareom). The standsrd measuring distance was 1mm from dipale
cermer & the solution surface. The includsd distancs halder was wsed during measurements for
accurste distancs positioning

The conrse grid with a grid spacing of 20mm was alipeed with the dipele. The 5257 fing cube
was chosen for cubs imegration Probe isotropy eimors wene cancelled by imeasuring the AR

with normal and 90° tumed probe ericntatians and averaging,
The diplﬂ.-: iumlpﬂnﬂr{r&rﬂard poer ) was 250mW £ 3 %, The results are nommalized 1o
1'% fnpul pover,
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fo BAR Measurenrent

Standard SAR-mexsurements were perfemmed with the phantom according 1o the measurement
corditions deseribed in section 4. The pesalis Bave been normalized to o dipole inpat power of
1'% {forsard power). The resalting averaged SAR«-wmlues are;

averaged over 1 cm’ {1 g) of tissue: 395 mWig
averaped over 10 em’ (10 g) of Hesue: 04 mWi
6. Dipole Impedance and Redurs Liss

Thee dipisle was positioned ai the flat phaniom sections according to section 4 and the distance
holder was in place during impedancs measuremsnts,

Feedpoint impedance st 1300 MHz: RefZ} = 432 0
Im {Z1 = 630
Bleturi Loss at 1800 MHz =31 di
I Handling

Do nat apply excessive fonoe o the dipole anmes, because they might bend. Bending of the
diple nrmes stresses the soldered conrections near the feedpoint leading vo a damage of the

dipale.
&, Design
The dipeks is made of stardard seminipid cosscial cable. The cmuer condwctor of the feeding

lime 15 directly conmssted 10 the second amm of the dipole. The amtenna is therefore shori-
circuited for DC-signals,

S Epwer Tox

Adier long term uge with A0W mdinted posver, only poslight warmirg of the dipole near the
feedpoint can be measured
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