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1. SUMMARY FOR SAR TEST REPORT
Date of receipt 2002-12-13
Date of test 2002-12-15 to 2002-12-17, 2003-02-14
Contact person Mary Washington
Test plan referred to -
FCC ID QMNRH-3P
SN, HW, SW and DUT numbers Phone: QMNRH-3P
DUT #'s: 06217 and 06233
SN #'s: 072/01937001 and 072/01937005
HW: 3003
SW: V. G100b02.ner
Accessories Battery: BL-5C
DUT #'s: 06123, 06124, 06128, 06181, 06182,
06183, 06184, 06185, 06194. 06195, 06285
Headsets:
HDB-4, DUT: 06196
HDK-1K, DUT: 06293
Notes -
Document code SAR0308 01.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 fulfill the requirements if the measured values are
less than or equal to the limit.
1.1.1 Head Configuration
Ch/f Mode of | Conducted Position / Antenna Limit | Measured Result
(MHz) | operation Power Option 19 1gavg
avg
25/ CDMA Left hand tilt position / 1.6 1.17
1851 1900 | 2209BM | " ntennaextended | mwig | mwig | PASSED
1.1.2 Body Worn Configuration
Ch/f | Mode of | Conducted Accessory / Antenna Limit Measured Result
(MHz) | operation Power Option 1gavg 1gavg
SAR Test Report Template / Version 1.0 Copyright © TCC Salo
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25/ CDMA 23.0 dBm HDK-1K / Antenna 1.6 0.83
1851 | 1900 extended mwig | mwig | PASSED
1.1.3 Measurement Uncertainty
Combined Standard Uncertainty +14.0%
Expanded Standard Uncertainty (k=2) +28.0 %
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2. DESCRIPTION OF THE TESTED DEVICE(S)
21 Device description
FCC ID Number QMNRH-3P
Device category Portable Device
RF Exposure Limits General population / Uncontrolled
Unit type Prototype unit
Case type Fixed case
Modes of Operation CDMA 1900
Modulation Mode QPSK
Duty Cycle 1
Maximum Device Rating | Power class Il
Transmitter Frequency 1851.25 - 1908.75
Range (MHz)
Acronyms: QPSK = Quadrature Phase Shift Keying
2.2 Picture of Phone
‘I
li;‘k‘;::
Fig. 2.2.1. Fig. 2.2.2.
QMNRH-3P antenna retracted. QMNRH-3P antenna extended.
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23 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.

2.4 Battery Options

There is only one battery available for the tested device, a rechargeable Li-ion
battery, type BL-5C.

2.5 Accessories
Headsets HDB-4 and HDK-1K were used for the measurements.
2.6 Body Worn Accessories

The body worn measurements were made with 15 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 124597 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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33 Isotropic E-field probe ET3DV6R
Serial number 1395 1396
Frequency 10 MHz to 3 GHz 10 MHz to 3 GHz
Linearity +0.2 dB +0.2dB
Directivity + 0.2 dB in HSL (rotation around probe axis) + 0.2 dB in HSL (rotation around probe axis)

+ 0.4 dB in HSL (rotation normal to probe axis)

+ 0.4 dB in HSL (rotation normal to probe axis)

Dynamic range

5 uW/g to >100 mW/g

5 uW/g to >100 mW/g

Dimensions Overall length: 330 mm Overall length: 330 mm
Tip length: 16 mm Tip length: 16 mm
Body diameter: 12 mm Body diameter: 12 mm
Tip diameter: 6.8 mm Tip diameter: 6.8 mm
Distance from probe tip to dipole centers: 2.7mm Distance from probe tip to dipole centers: 2.7mm
Tip distance to phantom inner surface: 1.4mm Tip distance to phantom inner surface: 1.5mm
Calibration Aug-02 (see Appendix C) Jan-03 (see Appendix C)
Due date Aug-03 Jan-04

%)

3.4

3.5

Used before Feb-03.

) Used since Feb-03

In Figure 3.2.1 the E-field probe is connected to the robot arm.

Device holder

Fig. 3.4.1. Device holder

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

Dipole antennas for validation

The 1800 MHz dipole antenna is matched for use near flat phantoms filled with
head/body simulation solutions. The dipole is equipped with 10 mm distance

holders.
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Antenna Type Serial number Calibration | Due date
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+ 0.5¢cm

3.7 Base Station Simulator

The QMNRH-3P cellular 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.
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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 | Calibrati Due
Date
Signal Generator HP 8642B 2513A00178 " Jan-02 Jan-03
2531A00362 2 | 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 Lambrecht ¥ 671297.0003 Nov-02 | Nov-03
175-H2 ¥ 20004475/211 Nov-02 | Nov-03
Vector Network HP8753E US38432928 Oct-02 Oct-03
Analyzer
Dielectric Probe Kit | HP85070B US33020420 -
" Used before Feb-03. ? Used since Feb-03. 2 Used before Jan-03. ¥ Used since Jan-03.
3.9 RF characteristics of the test site

Tests were performed in RF shielded environment.
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4. TEST CONDITIONS

41 Ambient Conditions
Date 2002-12-15 | 2002-12-16 | 2002-12-17 | 2003-02-14
Ambient temperature (°C) 214 21.2 22.3 22.0
Humidity (% RH) 41 40 36 47

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 1800 MHz dipole is 72 mm with overall
height of 300 mm. 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 antenna. 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.

Tissue Measuring date SAR (W/kg), Dielectric Parameters
19 & c (S/m)
Reference Result 9.99 39.6 1.37
Head 1800 Requirement 9.29 - 10.49 37.6-41.6 1.30-1.44
MHz 2002-12-15 10.00 38.5 1.37
2002-12-17 9.84 38.6 1.35
Reference Result 9.87 53.5 1.45
Muscle 1800 Requirement 8.88 - 10.86 50.8 - 56.2 1.38 - 1.52
MHz 2002-12-16 9.70 53.8 1.40
2003-02-14 10.20 53.1 1.42
SAR Test Report Template / Version 1.0 Copyright © TCC Salo
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4.3 Tissue Simulants
4.3.1 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 1800-1900 MHz given in OET Bulletin 65, Supplement
C, Edition 01-01.
Tissue Measuring date 1880 MHz
& G
Recommended 40.0 1.40
Head 1880 MHz Limits (+ 5%) 38.0-42.0 1.33-1.47
2002-12-15 38.1 1.44
2002-12-17 38.3 143
Recommended 53.3 1.52
Muscle 1880 Limits (+ 5%) 50.6-56.0 1.44-1.60
MHz 2002-12-16 53.5 1.49
2002-12-17 53.6 1.47
2003-02-14 52.8 1.51
4.3.2 Recipes of tissue simulating liquids
Tissue simulating liquids on 1800-1900 MHz
Ingredient Head Body
(% 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
SAR Test Report Template / Version 1.0 Copyright © TCC Salo
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5.1.1

DEVICE POSITIONING
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.

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
Ear/Tilted Position

1) The phone was positioned in the “cheek/touch” position as described above.
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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.
Fig. 5.1.2. Ear/Tilt Position.
51.3 Photos of setup
Fig. 5.1.3.1. QMNRH-3P in cheek position.
Fig. 5.1.3.2. QMNRH-3P 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 15 mm
SAR Test Report Template / Version 1.0 Copyright © TCC Salo
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separation distance. Measurements were performed with the antenna side
towards the phantom.

*aration distance

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

Separation distance

.
S

Fig. 5.1.4.2. QMNRH-3P in body 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.
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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].

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 +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 1 6.87%
Uncertainty
Data acquisition error +1% rectangular 1 1 0.6%
ELF and RF 1 0.25% normal 1 +0.25%
disturbances
Conductivity assessment +10% rectangular 1 +5.8%
Total SAR Evaluation +5.84%
Uncertainty
Extrapolation + boundary 1+ 3% normal 1 3%
effect
Probe positioning error +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 14.52%
Evaluation Uncertainty
Total Measurement 110.09%
Uncertainty
Device positioning 6% normal 1 6%
Phantom dimensions *7% normal 1 7%
Laboratory set up * 3% normal 1 * 3%
Total Source +9.70%
Uncertainty
Combined Uncertainty 114.0%
Expanded Uncertainty 128.0%
(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. 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 1900
Position Channel Low Mid High
Channel # 25 600 1175
Conducted power (dBm) 23.0 23.1 23.3
Cheek, Antenna retracted 0.780 0.835 0.885
left hand Antenna extended 1.13 0.962 0.821
Tilt, Antenna retracted 0.714 0.827 0.865
left hand Antenna extended 1.17 1.07 0.843
Cheek, Antenna retracted 0.458 0.539 0.580
right hand Antenna extended 0.791 0.689 0.623
Tilt, Antenna retracted 0.544 0.672 0.736
right hand Antenna extended 0.836 0.825 0.716
7.2 Body configuration
Body SAR measurements were performed with the headset HDB-4 or headset
HDK-1K connected. Antenna side of the phone was towards the phantom in
order to achieve the highest SAR values. The results with 15 mm separation
distance are listed in the tables below.
CDMA 1900
ACCESSO Channel Low Mid High
i Channel # 25 600 1175
Conducted power (dBm) 23.0 23.1 23.3
Headset Antenna retracted 0.537 0.591 0.617
HDB-4 Antenna extended 0.621 0.608 0.561
Headset Antenna retracted 0.615 0.597 0.587
HDK-1K Antenna extended 0.825 0.720 0.574
SAR Test Report Template / Version 1.0 Copyright © TCC Salo
T:\Projects\RH-3P\results\emc\SAR\SAR0251_04.doc P.O. Box 86
Copyright © 2003 TCC Salo Joensuunkatu 7E / Kiila 1B

FIN-24101 SALO, FINLAND
Tel. +358 (0) 7180 08000
Fax. +358 (0) 7180 45220
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APPENDIX A.

Validation Test Printouts

Dipole 1800 MHz

2002-12-15

240 2; Flat

Probe: ET3DVE - BN1392%; ConvFi5.40,5.40,5 .40, Crest factor: 1.0;

Brain 12800 MHz: o= 137 mho/m £ = 32.5 p= 100 gfem?, t=21.8°C

Cubes (21 Peale 129 mWig+007 dB, SAR(12): 100 mWg+0.04 dB, 3AR(10g): 5.16 mWrig+002 dB,
Penetration depth: 8.2 (7.6, 9.3) [mm]

Powerdrift: -0.06 dB

W
W/
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Dipole 1800 MHz

2002-12-16

3AM 1; Flat

Probe: ETZDVE - 3N1395; ConvF(4.90,4.90,4.90); Crest factor: 1.0,

BODY 1800 MHz: ¢=1.40 mho/m 5 =538 p=1.00 gfem?, =21 8°C

Cubes () Peak: 1758 mW/ig+002 dB, SAR(1g): 270 mW/ig+003 dB, SAR(10g): 5.14 mW/z+004 dB, (Worst-case extrapolation)
Penetration depth: 9.2 (2.3, 1007 [tnm]

Powerdift: 0.03 4B

A\
<\\\\ M
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Dipole 1800 MHz

2002-12-17

BAM 2; Flat

Probe: ET3DVaE - 2N1395; ConvF(5.40,5.40,5 400, Crest factor: 1.0;

Brain 1200 MHz: =135 mho/m g =326 p=1.00 gfem?, t=222°C

Cubes () Feak: 123 w'Wg 2002 dE, 3AR (120 984 mWizg £000 dB, 3AR102): 515 wW/rig+0.03 dB, (Worst-case extrapolation)
Fenetration depth: 5.3 (7.8, 9.4) [rum)

Powerdrift: -001 dB

N
\ A\%ﬂﬁ
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Dipole 1800 MHz

2003-02-14

t(liq)=21.4°

ZAM 2, Flat

Probe: ET30VE - 3M13%6, ConvFi3.10,5.10,5.10);, Crest factor: 1.0, BODY 1200 MHz: o =1 42 mho/m £ =531 p=100 g/om?

Cubes (2 Peak: 1886 mW/g+£009 dB, AR 102 mWig+0.12 dB, BAR(10g): 542 mWig £0.14 dB, (Worst-case extrapolation)
Penetration depth: 9.3 (8.4, 10.7) [num]

Powerdnft: -0.01 dB

]
gém

\\\\:

N
W
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APPENDIX B.

SAR Distribution Printouts

QMNRH-3P, ANTENNA RETRACTED, LEFT CHEEK, HIGH CHANNEL
2002-12-15
t(liq.)=21.6°C

SAM 2 Phantom, Left Hand Bection;Cheek Position; Frequeney: 1909 MHz

Probe: ET3DVA - SH1395, ConvF(5.40,5.40,5. 40, Crest factor: 1.0, Brain 1820 MHz 0= 1 44 mho/m 5=381 p= 100 g/ecm?
Cube Sx5x AR (18 0885 mWig, SAR (102 0.4280 mWWg, (Worst-case extrapolation)

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

Powerdsift: -0.04 dB
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QMNRH-3P, ANTENNA EXTENDED, LEFT CHEEK, LOW CHANNEL
2002-12-17
t(liq.)=20.1°C

SAM 2 Phattom, Left Hand Section;Cheek Position; Fregquency: 1851 MHz

Probe: ET3DVA - 3H1395; ConvF(3.40,5 40,5 40y, Crest factor: 1.0, Brain 1820 MHz: 0= 143 mho/m 5= 323 o= 1.00 gfcm?
Cube Sx5x7 3AR (12 113 mW/g BAR0Z: 0621 n'Afg, (Worst-case extrapolation)

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

Powerdnft: -0.12 dB
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QMNRH-3P, ANTENNA RETRACTED, LEFT TILT, HIGH CHANNEL
2002-12-15
t(lig.)=20.5°C

2AM 2 Phantom; Left Hand Zection; Tilt Position, Fregquency: 1909 MHz

Frobe: ET3DV8 - 31395, ConvF(5.40,5.40,5. 40, Crest factor: 1.0; Brain 1880 WMHz 0= 1 44 mho/m £ =321 p= 1.00 gfem?
Cube S AR (1g): 0365 mW/ g SAR(10g: 0471 mW/g, (Worst-case extrapolation)

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

FPowerdnft: -032 dB
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QMNRH-3P, ANTENNA EXTENDED, LEFT TILT, LOW CHANNEL
2002-12-15
t(lig.)=20.3°C

SAM 2 Phantom, Left Hand Section, Tilt Position; Fregquency: 1231 MHz

Probe: ET3DVE - 3M1395, ConvF(5.40,5.40,5 400, Crest factor: 1.0; Brain 1580 IMHz o= 144 mho/m 5 =381 p= 100 gfcm?
Cube 55x7: AR (12 117 mWig, AR (102 0.645 mW/g, (Worst-case extrapolation)

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

Powerdnft: -0.03 dB
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QMNRH-3P, ANTENNA RETRACTED, RIGHT CHEEK, HIGH CHANNEL
2002-12-15
t(liq.)=20.1°C

SAM 2 Phantom; Righ Hand Bection;Cheek Position, Frequency: 1909 IIHz

Probe: ET3DVA - 3M1395; ConwF(5.40,5.40,5.40); Crest factor: 1.0; Brain 1280 WMHz: 0= 1 44 mho/m 5 =321 o= 100 gfcm?
Cube Sida: AR (1g): 0580 Wz BAR (10g): 03536 mW g, (Worst-case extrapolation)

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

Fowerdrft: -0.09 dB

The lower hot spot was evaluated automatically by the DASY-3 and the SAR-value is 0.580
mW/g. The other maximum was scanned manually, but its SAR-value was lower (1g
averaged result: 0.576 mW/q).
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QMNRH-3P, ANTENNA EXTENDED, RIGHT CHEEK, LOW CHANNEL

2002-12-15
t(liq.)=19.9°C

24AM 2 Phantom; Righ Hand Section,Cheek Position; Frequency: 1851 MHz

Probe: ET30VE - 31395, ConvFi(5.40,5.40,5 40); Crest factor: 1.0, Brain 1280 MHz: o= 1 44 mho/m 5=32.1 p=1.00 gfom?
Cube 57 BAR (120791 mW/e SAR(10g): 0486 n'A/ g, (Worst-case extrapolation)

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

Fowerdrift: -0.04 dB
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QMNRH-3P, ANTENNA RECTRACTED, RIGHT TILT, HIGH CHANNEL
2002-12-15
t(lig.)=19.9°C

SAM 2 Phattom, Righ Hand Bection; Tit Position; Fregquenecy: 1909 MHz

Prabe: ET3DVE - 3M1305, ConvF(5.40,5 40,5 40, Crest factor: 1 0; Brain 1850 MHz: 0= 1 44 mhoim 5=351 p= 1 00 gfom?
Cube S BAR (1200736 mWig SAR0Z: 0411 mW/e (Worst-case extrapolation)

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

FPowrerdrift: -0.13 dB
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QMNRH-3P, ANTENNA EXTENDED, RIGHT TILT, LOW CHANNEL
2002-12-15
t(lig.)=19.9°C

3AM 2 Phantom, Righ Hand Section; Tilt Position; Frequency: 1251 IHz

Probe: ET3DVE - 31393, ConwF(5.40,5.40,5.40); Crest factar: 1.0; Brain 1820 MHz: 0= 1 44 mho/m £ = 35.1 p= 1.00 gfcm?
Cube 5257 SAR (120 0.838 mW/g, 3AR(10g): 0484 mW/g, (Worst-case extrapolation)

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

Powerdrift: -0.10 dB
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QMNRH-3P WITH HDB-4, ANTENNA RETRACTED, BODY, HIGH CHANNEL
2002-12-17
t(liq.)=22.0°C

340 1 Phantom; Flat Bection; Body Position; Frequeney: 1909 WMHz

Probe: ET3DVA - 3M1395; ConvF(4.90,4.90,490), Crest factor: 1.0; BIDY 1280 MHz: 0= 1 47 mho/m £ = 5336 p=1.00 gfem?
Cube 55x: SAR(1g): 0617 mW/g SAR (102 0348 m'W/g, (W orst-case extrapolation)

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

Powerdrift: 0.02 dB
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QMNRH-3P WITH HDB-4, ANTENNA EXTENDED, BODY, LOW CHANNEL
2002-12-16
t(lig.)=20.5°C

SaAM 1 Phantom; Flat Section,Body Position; Frequency: 1851 IMHz

Probe: ET3DVE - 3H1395; ConvFr4.90,4.90,490); Crest factor: 1.0; BIDY 1880 MHz: 0= 1 49 mho/m 5= 53.5 o= 100 gfem?
Cube Sxbxl: BAR (18 0621 mWig, BAR(102): 0.360 m'AWfg, (Worst-case extrapolation)

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

Powerdrift: 0.19 dB
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QMNRH-3P WITH HDK-1K, ANTENNA RETRACTED, BODY, LOW CHANNEL
2003-02-14
t(liq.)=20.7°C

SAM 2 Phantom; Flat Section; Body Position: (270°,90%); Fregquency: 1908 MHz

Probe: ET3DVE - SH1396; ConwF(3.10,5.10,5.10); Crest factor: 1.0, BODY 1880 MHz: 0= 1.50 mho/m &= 52.2 p=1.00 gfem?
Cube 5527 BAR (12 0615 mid g, SAR (108 0.343 mW/ g, (Worst-case extrapolation)

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

Powrerdrift: -0.00 dB
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QMNRH-3P WITH HDK-1K, ANTENNA EXTENDED, BODY, LOW CHANNEL
2003-02-14
t(liq.)=20.1°C

S4AM 2 Phantom, Flat 3ection; Body Position: (270°90%); Frequency: 1851 MHz

Probe: ET3DVE - 3N1396; ConwF(5.10,5.10,5.10); Crest factor: 1.0, BODY 1220 MHz: 0= 150 mho/m 5 =528 p=1.00 g/em?
Cube Sl BAR (18 0825 mWWig, SAR (102): 0,467 mWig, (Worst-case extrapaolation)

Coarse: Dx= 100, Dy =100, Dz=10.0

Powerdrift: -0.03 dB
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Z-PLOTS OF THE MAXIMUM RESULTS OF HEAD AND BODY CONFIGURATIONS:

QMNRH-3P, ANTENNA EXTENDED, LEFT TILT, LOW CHANNEL
2002-12-15
t(lig.)=20.3°C

SAM 2 Phantom, Left Hand Section, Tilt Position; Frequency: 1851 MHz

Probe: ET3DVE - 31395, ConvF(5.40,5.40,5.40); Crest factor: 1.0, Brain 1880 MHz o= 1 4 mho/m £=381 p=1.00 gfom?
Cube 597 SAR (120 117 mWig SAR(10g): 0645 n'Wig, (Worst-case extrapolatiom)
Cube 557 De=380,Dy=80,Dz=50

T R R R R CTOORRRR e R B R

04

=
[

SAR tot [mWrg]
=
b2

01

oo

QMNRH-3P WITH HDK-1K, ANTENNA EXTENDED, BODY, LOW CHANNEL
2003-02-14
t(lig.)=20.1°C

2AM 2 Phantom; Flat Section; Body Position: (270°,90%); Frequency: 1851 MHz

Probe: ET3DV6 - SM1396; ConvF(5.10,5.10,5.100; Crest factor: 1.0, BODY 1220 MHz: 0= 1.50 mho/m & = 52.8 p= 1.00 gfom?
Cube 55T BAR (18 0825 mW/g 3AR(10g): 0,467 mW/g, (Worst-case extrapolation)
Cube 5:5F: De=80,Dy=80,Dz= 50

DB e v B P B R .

SAR tot [mWrg]
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APPENDIX C.
Calibration Certificates

Schmid & Partner

Zxughsusstrasss 43, 8084 Furich, Switcerland, Phons +41 1 245 €7 00, Fax +41 1 246 97 Fo

Calibration Certificate

Dosimeiric E-Field Probe

Type: ET3DVé
Serial Mumber: i 1395 i
Place of Calibration; e -;nrinl

Diate of Calibration: Auguit_ 2_‘;". Iﬂ[il
Calibration [nterval: 12 maonths

o T

Schrmid & Pariner Engineering AG herebry cerfifics, thai this devics has bosn calibrated on
thie date indicated above, The calibratson was performed i accandancs with specifications
and procedures ol Schmid & Partner Enginesring A

Wiherever applicabls, the standards wed im the calibration process are traceshle 1o
imtermational standards In wil other cases the standards of the Lahoraory for EMF and
Microwane Electronics ai the Swiss Federal Institute of Technology (ETH) in Zurich,
Switzerland have been applied.

Calibrated by: Ve e

37(65)



Schmid & Partner
Engineering AG

Leughsossiresse 43, D004 Furich, Swilzerland. Telsphess +41 1 245 27 00, Fax +41 1 345 97 7@

Probe ET3DV6

SN:1395

Manufactured: October 1, 1999
Last calibration: July 25, 2001
Recalibrated: August 27, 2002

Calibrated for System DASY3

Fage 1 af @
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ETIDVE 8N:1185 August 37, 2002

DASY3 - Parameters of Probe: ET3DVE SN:1395

Sansitivity in Free Space Diode Comprassion
Marrmx 1.68 J.l.‘-l'.ﬁ:".ﬁ'rr'l:l! OCP X 4 my
NarmY 1.73 pvipvimy DCPY 84 mv
Marmd 1,87 VI ] 84 mv

Sensitivity in Tisswe Simulating Liguid

Head 300 MHz = 4108 2 5% o & 0T £ 5% mhaim
Haad 36 MHz = 415 £ §% o= 0,90 % 5% mhaim
GanyF X 8.3 +a5% 0= Bourcdany elfad:
CanwF Y B3 & 95% k=2 Algha 0.4z
CanyF 2 8.3 £ 85% (k=2) Depin 28T
Haad 1800 WHe o= B0.0 & 5% A= 1,40 % B% mhalm
Head 1900 MHz o= S0.0 & 8% o= 40 & 5% mrhealim
CanyF X S.d & 05% e=2) Boundary effect
CanvF ¥ G4 +95% (=2) Alpha 061
CammeF £ S & 55% =2) Dy 228
Boundary Effact
Haad S00 WHz Typical SAR gradiand: § % per mm
Frabe Tip 1o Boundary 1 mim F PRI
S8R, (%] Wilhoul Coreclion Alkgaike 11.5 B.7
S8R (%] Win Cormection Algasrithm 0% 0.6
Head 1B00 WHz Typical SAR gradiant: 10 % par mm
Frabe T 1o Bourdany 1 mm 2 mm
B4R (%]  Winout Comeclion Algarithm 132 B4
SAR, (%) With Corection Algarithm 0.1 0z
Sensor Offset
Fraba T 1o Senscr Cenbar a7 wm
Optical Suace Deleciion 1.4+ 0.2 i)

Page 2ol &
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ETIDVE SN:1386 Auguat 27, 2002

Receiving Pattern (¢), 6 = 0°

f= 30 MHz, TEM cell ifi110 =100 MHz, TEM call if110

—a—5 —a—Y —a—7 —o—Tal —O—E ==Y @] =O=Tok

f = 300 MHz, TEM call Ifil110 1= 800 MHz, TEM cell ifi110

Page 3of 0
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ETIDVE SN:1385 August 27, 2002

F= 1800 MHz, WG RZ2 f= 2500 MHz, WG R22

=i —=Y =7 =0=Ta

Isotropy Error (¢), 8 = 0°

e Y WiHT
== 0] WHz
== Mz
== Rz
—8— 1000 MHz
—ir— 3THI MHz

]

Pags 4 of
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ET3DVE SH:1385 Auguest 27, 2002

Frequency Response of E-Field
{ TEM-Cell=ii110, Waveguide R22)

1.4 . . -

150

1.0 4

g [
i1.1n——---- -

o0
00
07e
1) !
WE P 1
0 00 W00 150 M0 W0 300
f [WHz)
| —a—Tem e
Page 5 of 9
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ETIDVE SN:1395 August 27, 2002

Dynamic Range f(SAR.in)

[ Waveguide R22 )
1.E=7
1.E=&
1.E=& | 4
; i - e
1,64 Al |IE I R L L
: - Liilll o st}
i
1.E#3
1.E#2
1B+
1.E+0
000 G0
10 T m T T |
PN :
i I
il i) -
1 o
W = s
A0 | |
.i.. 1 !
2o [t - —W
M1 @i a 1 0 00 |
Il
T
Page 6of &
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SARImWem™] /W

Hizad
Head

Head
Head

ET3DVE SN:1395 August 27, 2002
Conversion Factor Assessment
= 900 MHz, WG RS [head) f= 1800 MHz, WG R22 (head]
CL R 4,50
.00 4.00
070 { 50
0.50 | E 300
.50 | 2.50
045 2.00 -
0,30 1.0 |
.28 { 1.00
.1 0.50 |
o0 4 0,00
0 @ 40 8l
o eml o Hma]
—m— iyl bl —— R S —r— —— LT ITHE
SO0 EHz &, = 41.5 + 5% 7 = 087 & 5% mbadm
B1E MHz i= 41,5 & 5% a = 000 + 5% mbaodm
ComF X 8.3 +5.5% k=2 Brundary effact
CamF ¥ 8.3 +3.5% k=1 Alpha 0.42
Gk £ 6.3 +9 5% W=7 Dapihy 2.57
1800 MHz &, = 400 % 5% T = 1,40+ 5% mbairm
1500 MMz &, = 400 1 5% a = 1.40 1 5% mbaim
CiomE X 5.4 +3.5% (k=3 Boundary effac
Coorme® G 45,55 |W=Z) Alpha 0.6
CorF 2 .4 +95% k=2 Deapihy 2.2%

Page 7 of D

44(65)



ETIDVE 3N:1 306

BAR[=WITom'] I'W

L

g3

August 27, 2002

Conversion Factor Assessment

f= B35 MHz, WG RS (body)

C.BD

[ - '
L6 -
(4R
[HIE A
0.30 |

030 4

BAR[mAen] | W

——Anahtical —or— Nidoramrts

&35 MHz
900 MHz
CanvF X
ComwF Y
CamF 2

%00 MHz
1000 WHz
CamF X
CoanmeF Y
CawF 2

6.2
6.2
6.2

4.8
.8
4.6

= B8.2 2 &%
i, = BA.O & &%
+ B 5% (=2}
+ G 5% (=2}
& 5% (=2

.= B33 & B%
ie= B L%
+ 5 5% (=2}
+ 5 5% (m=2)
+ 6.5% (R=2}

Page dal &
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1= 1900 MHz, WG R22 [body)

LE. 1
400
350
300 +
280 -
200 |
140
1.00 {
o

aog 4

== Anmytical  —o—Pdessunsmals

o= 09T & 5% mhaim

o & 1,05 £ 5% mhalm
Boundary affact
Alpna 0,50
Dept 2.28

= 52 2 5% mihalim

== 1,62 & 5% mha'm

Baundany affect
Alpna 0.54
Deph 2m



ETIDVE SN:1395 August 27, 2002

Deviation from Isotropy in HSL
Error {6,4), { = 900 MHz

B 05030 WOAR0ED BOAI-04D B-E40-000 m-pI00m
BOOR0E BO040 BIAGOED BOAGOE) EOSL1 o

Faga ol 9
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzertand

Client

Calibration procedure(z)

Calisration date:

Condiion of the calibrated Hem

Thits calbration sttement documents traceability of MATE used in the calbrasion procedures and conformsity of e procedunes with e ISOIEC
17025 rlemationsl standard,

All calbrasions have baon canducted in e clsed laboratory Faoiity: env tempambure 22 +/- 2 degrees Celiuz and hamidity = 759,

Calbradon Equipment usid (MATE crifical for calibration]

| Macel Type D&  calbaw Schecuied Calbration

| RF generatar HP BEEAC LIS3842U01 700 +-Aug-90 (in houss check Aug-02) I house chack: Aug-05
| Power semar E44124 Mya1496277 BMar02 Mar03

| Pawer sensar HP 34514 WY41082180 18-Sep-02 Sap03

| Power meter EFM EA4108 GE41EMT4 13-Bep-02 Sap03

| Matwork Anatgzer HP BT53E LIS30432425 FMay-00 In house check: May 03
% Fluiks Process Calbrator Type 702 SK: 6265803 T-Beapdi Sap-03

Calbrased by:

Date kaued: January 16, 2003

Thig calbratian mhihwmmmumaoumwmmemmmwm:mml&&EMfMIrurmnﬁmmm
Calbraticn Labarslory of Schrmid & Partner Engineenng AG s completed.
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Schmid & Partner
Engineering AG

i ghduifraees 40, BO04 Turich, Switesrlesd, Telmphaons «81 1 245 97 G0, Fgp =477 245 97 79

Probe ET3DV6

SN:1396

Manufactured: October 1, 1899
Last calibration: January 28, 2002
Recalibrated: January 15, 2003

Calibrated for DASY Systems
[Maie; rer-compalitde il DAY sysbem!)

Pagn ¥ of 9
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ETIDVE SM: 1396

January 18, 2003

DASY - Parameters of Probe: ET3DVE SN:1396

Sensitivity in Free Space

NarmxX
Moy
NormZ

1.72 pvipvimy’
1.73 pviImy
1.84 pNIVImE

Sensitivity in Tissue Simulating Liguid

Diode Comprassion
DCP X a3
DcP Y a3
DCPZ a3

2232

Head B0 MHz = 41,5 & 5% = 08T 2 B% mholm
Haad BIE MHz s 41,54 5% o= S0 2 5% mhohm
CorrF X B8 :o5w =2} Boundary effect:
CorF ¥ B £ 95% (=2 Algha 0.35
ComF Z B8 85N =2 Dt 2.53
Head 1800 MHz = 00+ 5% o= 1402 5% mhoim
Hoad 1800 MHz = 400 £ B% o 1,40 2 5% mihem
CornF X 56 L0592 Boundary allac!
Comf Y 5.6 &05% (k=2 Alpha 0,45
CorF Z BE +55% =3 Creph 2.7
Boundary Effact
Haad 800 MHz Typical BAR gradient: § % par rm
Probe Tip o Boundary 1 mm 2 mam
BARL, [%]  Withow Carection Algarilhm 8.2 52
SAR,, [%]  With Comection Algarihm 0.3 0.5
Head 1800 MHz Typical SAR gradisat: 10 % per mm
Protsa Tip b Boundary 1 mm 2 mem
AR, [%]  Without Comeoion Algarithm 131 iR
SAR,, [%]  Wiih Cormadtion Alporitnm o0z o
Sensor Offsat
Probe Tip o Senscr Genter 2.7 T
Dpical Surtacs Detection 1.5t0.2 i
Pags 2 of 9
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ETIDVE SM:1308 January 15, 2003

Receiving Pattern (§), 6 = 0°

=30 MHz, TEM cell ifi110 = 100 MHz, TEM coll ifi110

) = =] =Oe=Te ==y ¥ 87 _e_'ru|

1= 900 MHz, TEM call ifi110

—8—EK -8y —#—I -—0-To

Page 3of 5

50(65)



ETIDVE SN:1396 January 15, 2003

f=1800 MHz, WG RI2 = 2500 MHz, WG R22

100 . —

oBep 4oLl ISR |

QB0 I IS SEEEEREEE IS IEERNEAN

a4 1 | e B Wi

a0 == 100 WHz

oon T == 300 Wz
ngu... =] Wz

-040 . L] 1! il 1K) Mz

opg L ELEE T ELITEEETTdY | NS NEREEEE == 2 MHz

0,80 ISR AREEE

100 IHENENENS N

] L 120 i) 24 i) 380

Page 4 of 5
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ET3DVE SM:1398 January 15, 2003

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

150 S
- [

140 - - -—

1.3

1.20 1

ago
LX) | 4

1
atn T

|
06D 4] |
050 ! e |
a B0 1000 1500 000 500 I
1 [hHz]
—a—TEM il ]
Page Sal &
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ET3DVE SM: 1398

Dynamic Range f{SAR,.;,)
[ Weveguide REZ )

January 15, 2003

arrrer{Es]
e
L

0

PagaGal B
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ET3DVE SN:1398

Head

January 15, 2003

Conversion Factor Assessment

=900 MHz, WG RS {head) F= 1800 MHz, WG R22 [haad)
a5 00 -
a0 50

—a—Analylics  —t— Masuenal [ —— —
900 MHz o= 415+ 8% a= 04T 5% mhoim
&35 MHz = 4152 6% o= 053 2 5% mbsm
GomF X B8 £ 05% k=2 Boundary affact:
ConvF ¥ B9 55 k=2 Alpna 0.35
Comnf 2 B.Y & BEH (k=2) Depth 2.63
1800 MHz = 4000 5% o= 1,40 & 5% mbiodm
1800 MHz e, = 4000 & 6% o= 1.40 & 5% mhoim
GonyF X BB 1 55% (k=3 Boundary affect:
ComF Y 5.6 £5.5% k=2 Algha 0.45
ComwF Z 5B +55% k=2 Drepth 2T
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ETIDVE 5N:1396

BARWEnT] { W

Body
Budy

By
Body

January 15, 2003

Conversion Factor Assessment

=900 MHz, WG R |body)

an

ifrem]
—8—Anpivtica’ —— Waasuierals

800 MHz
B35 MHz
Comf X
Comf ¥
Cormf £

1800 MHz

1800 MHz
CorrF X
Comnf ¥
Comf E

5.1
5.1
51

= 55,0+ §%
= 8521 6%
+ 5.50% (=2}
& 95% (=2}
& 55% (=2}

= 513+ 5%
%= 533+ 5%
+ 8% (=3}
+ 5% (=2}
+ 9 5% (W=2}

Page 8 of &

= 1300 MHz, WG R22 (body)

[0

[
| —@—frahtical —o—Measuremes
L —

a = 1.08 + 5% mham

o= (LET 2 5% mhoim
Boundary affect:
Algha 0.36
Deptn 157

a= 1522 8% miholm

a= 1522 5% miolm
Boundsry affact
Al 0.53
Degity 275
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Errar {8.4), = 500 MHz
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Schmid & Partner
Engineering AG

Esughsurstrames 43, 004 Zwrich, Switzarimed, Phana +41 1 345 97 40, Fax 441 4 245 %3 7%

Calibration Certificate

1800 Mz System Validation Dipole

Type: DiB0OY2

Serial Mumber: 1!:5: | =

Place of Calibration: Lurich :
Drare of Calibration: January 29, 2002 l
Calibration Interval: 24 months

Schmid & Pariner Engineening AG hereby certifies, that this device has been calibrated on
ihe dave indicated above. The calibration was performed 10 sccordance with specifications
and procedures of Schmid & Pariner Engmeesrning AG

Whesever applicable, the standards used mn the calibratoon process ane imceable g
irfernational stamdards. In all ather cases the standards of the Laboratory for EMF and
Migrowave Elegtronics at the Swiss Foderal [nstrivie of Technalopy {ETH) in Zunch,
Ewiteerland hevie been applied.

Calibeated by: s Movuna

Approved by: {jéi-,,.'ef J'Z'IF
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Schmid & Partner
Engineering AG

Zaighausitirasse 43, 3004 Zurich, Switeerland, Phone +47 1 24% 27 00, Fag =41 1 345 97 7%

DASY

Dipole Validation Kit
Type: DI800V2

Serial; 256

Manufactured: December 23, 1999
Calibrated:  January 29, 2002
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1, Mlgazn rement Cond ithoms

The messuremens were performed o the Nat section of the new generic twin phantem filled
with head simulatiag glveal salutson of the fal lowing electnicsl parameters st 1800 bHz:

Felative Drielectricity S + 54
Comductivity 1.37 mbo'm £ 5%

The DIASYS System | Software version 5, 1d) with a dosimetnic B-field probe ETI0VE
(M LE0T, Conversion Bclor 5.31 at 1800 B} was used for the measurements

The dipeds was moanted an the small tripod so that the dipels feedpoing was positioned below
the center marking of the fla1 phariom section ard the dipeds was eoiented parallz] o the body
axis {the kong side of the phantom). The standard measuning distance wis | T from dipole
center i the solution surface. The included distance bolder was wed during measurements For
accarate distanss pesitiondng

The coarse grid with a grid spacing of 20mm was aligeed with the dipele, The 525x7 fing cube
was chogen for cube imtegratson. Probe setropry ermors were eancelled by measuring the SAR
with normal smd S0° jumed probe crientatians and averaging,

The dipude inpat power [Formand power) was 230mW + 3 %, The results are normalized 1o
W input power,

L SAR Memurement
Standard SAR-measuremends were performed with the phantom acconding 1o the measunement
conditions desenibed in ssetion 1. The fetubts have been sonnalized (o a dipole input power of
1% [ Fisrward poaver). The L'E!.'u!ljn.g :wumu:a:l SAHK-valuss ane;

avernged over | em’ (1 g) of tissoe: 1,0 mWig

averaged over 10 em” {10 ) ol ssue: 2,8 mWig

Mate: IF the liquid parameters for validation are sliphthy different fiom the ones used for initial
calibration, b SAR-values will be dilforant &2 well, The estemated sensitivities of BAR-

watlues and penetration depghs to the liquid paremesers are listed i the DASY Application
Motz 4: 'SAR Sensitivitics'.
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kA Dipode Impedance and Return Lass

The impedance was measured at the ShA-connector with & network analyrer and numerically
trarafivrmed w the dipole feedpaoint The transformation parameters from the ShiA-connector
1o the dipale feedpoint ae

Electrical delay: L1800 ns  {one direction)
Tramsmisson factar: 0,580 (waltage trarsmission, one dirseiio )

The dipole was positioned &1 the flat phamom sections sccording to secton | and the distance
holder was in place during mmpedince measunsments,

Feedpoant mmpedance at 1800 MHz: ReiZi=47.30
Im {£} = b iy
Feturn Loss &t 180 MHz -12.7 dB

&, Measurement O ondilions

The measurements were parfonmed in ke fat section af the new genenc twin phansom filled
with body simulating glyeal selution of the folkywing elecimcal parameters s1 1800 MHz:

Relative Dhzlectricity 535 + 5%
Conductivity 1.45 mho'm = 5%

The DASYS System (Software version 3, 1d) with & desimetric B-field probe ETIDVE
(8- 1HT, Conversion factor 5.0 at 1800 MHz) was wsed for the measwnemeris.

The dipaba wis mounted an the small tripod 5o that the dipels feedpoint was positioned below
the center marking of the flal phamem section and the dipole was ooented paralbel so the hody
axis {the bomg sade of the phamom). The sandsmd measuring distance was 1mm from dipole
cemier & the solution surface. The included distance halder was wsed during measuremems for
accurste distance poaifioning.

The caarse grid with a grid spacing of 20mm was alipred with fhe dipels. The 523x7 fing cubs
was chosen for cube integraton. Probe isotropy errors wene cancelled by messuring the SAR

with normal and 90° turned probe crientahons and averaging.
The dipols inpul power (Torsand power) was 250mW + 3 %, The results are nomalized o
1'% input power.
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S SAR Measurcnient

Standard SAR-mezsumements were perfommed with the phantem according 1o the measurement
corditions deseribed in section 4. The resulis Bave been normalized 1o o dipole inpat power of
1W {forward poser). The resalting averaged SAR-values are;

averaged aver 1 om’ {1 g) of fissue: 3985 mWig
averaped over 10 e’ (10 gh of Hisswe: 204 mWig
.  Dipole Impedance and Reiurs Loss

The dipele was pasitioned a1 the fiat phaniom sections eccording to section 4 and the distance
harlder was in place during impedance measuremsnts.

Feedpeint impedancs a1 1300 MHe: RefZl =431 0
Imi{Z}= 630
Bleturn Loss at 1800 MHz =Dk 1 dB
T: EB!!HIE

130 not apply excessive force 1o the dipale amms, becpuss they might bend. Bending of the
dipale arms stresses the soldered comnections near ibe feedpoint leading to a damage of the
dipaode.

.8 Design

The dipobs is made of siandard semimgid coasoil cable. The cenber condwstor of the feeding
lime 15 directly conmscted 10 the second arm of the dipole. The sntenna is therefore shor-
circuited for DC-signals,

& Power Lo

Adier long berm use with 40W mdinged power, paly o slight warming of the dipoles near the
fecdpoint can be measured.
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