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1. SUMMARY FOR SAR TEST REPORT
Date of receipt 2003-01-20
Date of test 2003-01-24 to 2003-01-28
Contact person Tomi Vahatiitto
Test plan referred to DTX05029-EN
FCC ID PPINPL-2H
SN, HW, SW and DUT numbers Phone: PPINPL-2H
SN: 350991/60/001959/6
HW: 0582
SW:4.01
DUT: 06258
Accessories Battery: BL-4C, DUT #'s: 06236, 06259
Headset: HDB-4, DUT: 06223, HW: 1.0
Headset: HS-1C, DUT: 06261, HW: 0.3
Headset: HS-2R, DUT: 06273, HW: 1.2
Loopset: LPS-4, DUT: 06260, HW: 4.0M2, SW: B6.0
Notes All tests were performed in GSM 1900 voice call mode
at maximum power level.
Document code T:\Projects\NPL-2\Results\EMC\SAR\SAR0305 04.doc
Responsible test engineer Virpi Tuominen
Measurement performed by Virpi Tuominen
11 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.
111 Head Configuration
Ch /f (MHz) Power Position Limit Measured Result
EIRP (1g avg) (1g avg)
810/1909 | 29.23dBm Right Cheek Position 1.6 mW/g 0.88 mW(/g PASSED
112 Body Worn Configuration
Ch /f (MHz) Power Accessor / Separation Limit Measured Result
EIRP distance (1g avg) (1g avg)
512 /1850 29.21 dBm Headset HS-2R / 15 mm 1.6 mW/g 0.60 mW/g PASSED
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113 Body Worn Configuration, SAR values doubled, corresponding to GPRS mode
Ch/f(MHz) Power Accessor / Separation Limit Measured Result

EIRP distance (1g avg) (1g avg)
512/1850 | 29.21 dBm Headset HS-2R / 15 mm 1.6 mW/g 1.21 mW/g PASSED

114 Measurement Uncertainty
Combined Standard Uncertainty + 14.0%
Expanded Standard Uncertainty (k=2) + 28.0%
12 EIRP Measurements

The measurement of the EIRP from the PPINPL-2H was performed in test laboratory TCC
Tampere.

TCC Tampere

BOX 68

FIN-33271 Tampere
FINLAND

Tel. +358 7180 46800
Fax. +358 7180 46880

Report#: NPL2_504
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2. DESCRIPTION OF THE TESTED DEVICE(S)
21 Device description
FCC 1D Number PPINPL-2H
Device category Portable
RF Exposure Limits General population / Uncontrolled
Unit type Prototype unit
Case type Fixed case
Modes of Operation GSM 1900 GPRS
Modulation Mode
GMSK GMSK
Duty Cycle 1/8 2/8
Maximum Device Rating Power class | Power class |
Transmitter Frequency 1850.2 - 1909.8 1850.2 - 1909.8
Range (MHz)
Acronyms: GMSK = Gaussian Minimum Shift Keying
Outside of USA transmitter of tested device is capable of operating also in GSM 900
and GSM 1800 modes, which are not part of this filing.
22 Picture of Phone
Fig. 2.2.1. Phone PPINPL-2H
23 Description of the Antenna
Type Internal integrated antenna
Location Inside the back cover, near the top of the device
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24 Battery Options

There is only one battery available for the tested device, a rechargeable Li-ion
battery, type BL-4C.

25 Accessories
Following accessories are available for the PPINPL-2H phone:

= Headset HDB-4
= Headset HS-1C
= Headset HS-2R
= Loopset LPS-4

2.6 Body Worn Accessories

The body worn measurements were made with 15 mm separation distance.
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3.2

DESCRIPTION OF THE TEST EQUIPMENT
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. +411 24597 00
Fax. +41 124597 79
WWW.speag.com

Robot

Fig. 3.2.1. Robot

The robot is a RX90L manufactured by Staubli France, www.staubli.com.
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33 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)
1+ 0.4 dBin HSL (rotation normal to probe axis)
Dynamic range 5 uW/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 2003-01-15 (see Appendix ()
Due date Jan-04
In Figure 3.2.1 the E-field probe is connected to the robot arm.
34 Device holder

.,

Fig. 3.4.1. Device holder

The holder was provided by SPEAG as a part of the DASY3 system.
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35 Dipole antennas for validation

The dipole antennas are matched for use near flat phantoms filled with head/body
simulation solutions. The dipoles are equipped with 10 or 15 mm distance holders.

Antenna Type Serial number | Calibration Due date

1900 MHz dipole | D1900V2 | 2264 - 2002-07-01 head calibration Jul-2004
- 2003-01-09 body calibration

3.6 Phantom

Fig. 3.6.1. SAM-phantom

The phantoms enable 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 Simulaltor
The FCC-ID 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.
Test Equipment Digital radiocommunication Tester
Model CMU 200
Serial number 1100.0008.02
Calibration 2002-03-07
Due date Mar -03
38 Additional equipment needed in system check
Test Equipment Model Serial Number | Calibration Due Date
Signal Generator HP 8642B 2513A00178 Jan-02 Jan-03
Amplifier Minicircuit N072095-5 - N/A
ZHL-42
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-7232 825600/004 Jul-02 Jul-04
Power Sensor R&S NRV-Z232 839176/020 Jul/2002 Jul-04
Thermometer Lambrecht 671297.0003 Nov-02 Nov-03
Vector Network HP8753E US38432928 Oct-02 Oct-03
Analyzer
Dielectric Probe Kit | HP85070B US33020420 - -
39 RF characteristics of the test site

Tests were performed in RF shielded environment.
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4, TEST CONDITIONS
4.1 Ambient Conditions
Ambient temperature (°C) 22 +1°C
Humidity 35-45%RH
42 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 system
performance check, which was done using the dipole validation kit.

The dipole antenna has been designed such that the correct RF match is presented
when used placed next to the flat section of the phantom filled with tissue
simulating solution. Length of 1900 MHz dipole is 68 mm with overall height of
300mm. 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 printout of the test
is 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 requirements for SAR values are calculated from
the reference results (reference + 10%).

Tissue Measuring date | SAR (W/kg), 1g Dielectric Parameters
& o (S/m)
Reference Result 11.0+10% 39.8+5% 1.46 £5%
Head Limits 990-121 37.8-41.8 1.39-1.53
1900 MHz 2003-01-24 11.7 38.5 149
Muscle Refere_nC(_e Result 10.6 £ 10% 51.0 +5% 157 £5%
1900 MHz Limits 9.54-11.66 48.5-53.6 149-1.65
2003-01-28 10.8 53.2 152
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4.3 Tissue Simulants
431 Measured values of ligid parameters
The tissue simulating liquids are measured by using a HP 85070B dielectric probe
kit. The measured dielectric parameters are compared to the reference values
given in OET Bulletin 65, Supplement C, Edition 01-01.
. Recommended Measured .
Tissue Measuring sate
Er (¢} Er o
HEAD 1880 MHz 38.0-42.0 1.33-147 38.6 147 2003-01-24
MUSCLE 1880 MHz 50.6 — 56.0 144 -1.60 53.3 1.50 2003-01-28
432 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 4491 30.76
Salt 0.21 0.22
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5. DEVICE POSITIONING
51 Positioning procedures

The cellular phone was measured in 2 positions on both “left hand” and “right
hand” side of the phantom. Furthermore, the cellular phone was measured under
the flat section of the phantom. A headset or loopset 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
h
Fig. 5.1.3.1. Cheek position
N
Fig. 5.1.3.2. Tilt position
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514 Body Worn Configuration
The phone was postioned into the holder and placed below the flat section of the
phantom. The measurements were performed with 15 mm separation distance
and with the antenna side towards the phantom.
1 15mm separation s[5«
Fig. 5.1.4. PPINPL-2H in body position with a headset 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.
53 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 05 +2.4%
Spherical Isotropy +04dB U-shape 05 +4.8%
Spatial resolution +05% normal 1 + 0.5%
Linearity error +0.2dB rectangular 1 +2.7%
Calibration error +33% normal 1 + 3.3%
Total Probe Uncertainty + 6.87%
Data acquisition error +1% rectangular 1 + 0.6%
ELF and RF disturbances + 0.25% normal 1 + 0.25%
Conductivity assessment + 10% rectangular 1 +5.8%
Total SAR Evaluation +5.84%
Uncertainty
Extrapolation + boundary + 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 + 4.52%
Evaluation Uncertainty
Total Measurement + 10.09%
Uncertainty
Device positioning +6% normal 1 + 6%
Phantom dimensions +7% normal 1 + 7%
Laboratory set up + 3% normal 1 + 3%
Total Source Uncertainty +9.70%
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 results of the every different test configuration are 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
GSM 1900
Options Channel Low Mid High
P Channel # 512 661 810
EIRP (dBm) 29.21 29.15 29.23
No antenna or slide Cheek, left hand 0.444 0.433 0.408
options Tilt, left hand 0.531 0.576 0.532
Cheek, right 0.754 0.815 0.882
hand
Tilt, right hand 0.710 0.746 0.742
7.2 Body configuration
Measured values:
GSM 1900
Body position Channel Low Mid High
yP Channel # 512 661 810
EIRP (dBm) 29.21 29.15 29.23
- 15mm separation Headset HDB-4 0.542 0.502 0.469
distance Headset HS-1C 0.519 0.493 0.453
- antenna side Loopset LPS-4 0.552 0.544 0.455
towards phantom Headset HS-2R 0.604 0.542 0.425
SAR values doubled, corresponding to GPRS mode:
GSM 1900
Body position Channel Low Mid High
yP Channel # 512 661 810
EIRP (dBm) 29.21 29.15 29.23
- 15mm separation Headset HDB-4 1.08 1.00 0.938
distance Headset HS-1C 1.04 0.986 0.906
- antenna side Loopset LPS-4 1.10 1.09 0.910
towards phantom Headset HS-2R 121 1.08 0.850
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APPENDIX A.

Validation Test Printouts

Dipole 1900 MHz

2003-01-24

(lig.)=20.5°C

SAM 2; Flat

Probe: ET3DVE - 3M1396; ConvF5.60,560,5 60, Crest factor: 1.0; Brain 1900 MHz o= 149 mho/m 5= 385 p= 100 gfom?

Cubes (): Peak: 227 mW/ig+012dB, BAR(12: 11.7 mWig+012dE, AR (10g): 558 mW/g+0.13 dB, (Worst-case extrapolatiom)
Penetration depth: 7.6 (7.2, 5.5 [mm]

Powerdrift: -0.02 dB

W/ \
W/
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Dipole 1900 MHz

2003-01-28

g =21 3°C

BAM 1; Flat

Probe: ET3DVE - 3H1396; ConvF3.10,5.10,5 10, Crest factor: 1.0, BODY 1900 MHz: 0 =1 52 mho/m 5= 332 p= 100 gfem?

Cubes (Z): Peak: 203 mW/ig =004 dB, AR (1g): 105 mWig+0.09 dB, AR (10g): 5.56 mW/ig+0.14 dB, (Worst-case extrapolation)
Penetration depth: 8.8 (8.0, 10.2) [mm]

Powerdeift: 0.01 4B

N
N 7
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APPENDIX B.

SAR Distribution Printouts

PPINPL-2H, LEFT CHEEK POSITION
2003-01-24
t(lig.)=20.2°C

SAM 2 Phantom, Left Hand Bection, Cheek Position; Frequency: 1250 MHz

Probe: ET3DVE - SH139%; ConvF(5.60,5 60,5 607, Crest factor: 20, Brain 1220 MHz: 0= 1 47 mho/m 5=326 p= 100 gfem?®
Cube Sxfad: 3AR 1 g1 0444 mWrg, 3AR (102): 0235 mW/g, (Worst-case extrapolation)

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

Powerdrift: -001 dB
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PPINPL-2H, LEFT TILT POSITION
2003-01-24
t(liq.)=20.0°C

SAM 2 Phantom; Left Hand Section; Tilt Position; Frequency: 1880 MHz

Probe: ET3DVH - 3M1396, ConvF(5.60,560,5 60), Crest factor: 8.0, Brain 1320 IHz: ¢ = 1 47 mho/m 5 =328 p= 100 gfem?
Cube 2527 SAR (1g): 0576 mWig, SAR(102): 0.288 mW/g, (Worst-case extrapolation)

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

Powerdrft: -0.03 dB
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PPINPL-2H, RIGHT CHEEK POSITION
2003-01-24
t(liq.)=19.7°C

SADM 2 Phantom; Figh Hand Section; Cheek Position; Fregquency: 1909 LIHz

Probe: ET3DVE - 3H1396; ConvF(5 60,5.60,5 600, Crest factor: 80, Brain 1880 MHz: ¢ = 1 47 mho/m £ =326 p=1.00 gfom?
Cube Sdef: BAR (1g): 08382 m'W/ig, BAR(102): 0,401 mW/g, (Worst-case extrapolation)

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

Powerdrift: -0.05 dB
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PPINPL-2H, RIGHT TILT POSITION
2003-01-24
t(liq.)=19.8°C

3AM 2 Phantom; Figh Hand Section; Tilt Position, Frequency: 1880 MHz

Probe: ET3DVE - SN1396; ConvF(5.60,5 60,5600, Crest factor: 20, Brain 1880 MHz 0= 1 47 mho/m 5 =326 p= 1.00 gfcm?
Cube 55x7: BAR (12 0746 mW/g SAR(10Z): 0348 mWg, (W orst-case extrapolation)

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

Powerdrift: -0.01 dB
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PPINPL-2H with HDB-4, BODY POSITION
2003-01-28
t(liq.)=21.4°C

ZAM 1 Phantom; Flat Section, Body Position, Fregquency: 1850 MHz

Probe: ET3DVE - SH1396; ConwF(5.10,5.10,5.100; Crest factor: 80, BODY 1880 MHz: 0= 1.50 mho/m &= 533 p=1.00 gfem?
Cube JdxT: BAR (1) 0542 m'AWg, SAR(102): 0299 mW/ g, (Worst-case extrapolation)

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

Powerdrift: 0.07 dB

N
N

Al M
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PPINPL-2H with HS-1C, BODY POSITION
2003-01-28
t(liq.)=19.9°C

ZAM 1 Phantom; Flat Section, Body Position, Fregquency: 1850 MHz

Probe: ET3DVE - SH1396; ConvF(5.10,5.10,5.100; Crest factor: 20; BODY 1880 MHz: 0= 1.50 mho/m £=53.3 p= 100 gfem?
Cube 5dxT: SAR(1g2): 0519 m'AWig, SAR(102): 0286 mW/ g, (Worst-case extrapolatiom)

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

Powerdrift: 0.03 dB

n—
- ] —
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PPINPL-2H with LPS-4, BODY POSITION
2003-01-28
t(liq.)=19.9°C

24N 1 Phantom, Flat Section; Body Position; Frequency: 1850 LMHz

Probe: ET3DVE - BN1396; ConwF(5.10,5.10,5.10), Crest factor: £0; BODY 1830 MHz: 0= 150 mha/m g = 533 p= 100 gfom?
Cube S BAR (12 0,552 mWig, SAR (108 0,303 mWie, (Worst-case extrapolation)

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

Fowerdrift: 002 dB

f""’#'—“—"\ .
_._._,_,..--"'"'

W

_—
e

A 4
\
N
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PPINPL-2H with HS-2R, BODY POSITION
2003-01-28
t(liq.)=19.7°C

Z4AM 1 Phantom; Flat Bection; Body Position; Fregquency: 1230 LIHz

Probe: ET3DVE - 3M1396; ConvF(5.10,5.10,5.10; Crest factor: 20, BODY 1820 MHz o= 150 mhofm £= 533 p=1.00 gfem?
Cube Sfa7: AR (1g): 0604 w'Wg, BAR (10g): 0325 mW/ g, (Worst-case extrapolatiom)

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

Powerdrift: 0.07 dB

N
/

A 4=
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Z-PLOTS OF HEAD AND BODY CONFIGURATIONS' MAXIMUM RESULTS

PPINPL-2H, RIGHT CHEEK POSITION
2003-01-24
t(liq.)=19.7°C

2AM 2 Phantom; Righ Hand Section; Cheek Posttion; Frequency: 1909 LIHz

Probe: ET3DVE - 3H1396, ConvF(5.60,5.60,5 60, Crest factor: 2.0, Brain 1820 MHz: 0= 1.47 mhofm =356 p=1.00 gfem?
Cube SfaT: BAR(12): 0882 mW/g BAR (102 0401 mWg (Worst-case extrapolation)

Cube ST Dx=80,Dy=80,Dz=50

SAR tot [mWig]

PPINPL-2H with HS-2R, BODY POSITION
2003-01-28
t(liq.)=19.7°C

3AM 1 Phantom; Flat Section; Body Position; Frequency: 1250 MHz

Probe: ET3DV6 - 3M1396, ConvF(5.10,5.10,5.10), Crest factor: 8.0, BODY 1880 MHz: ¢ = 1.50 mho/m 5 = 53.3 p=1.00 gfem?
Cube SxT: SAR (1) 0604 mW/g SAR(10g): 0325 mW/g, (Worst-case extrapolation)

Cube 5x5?: Dx=80,Dy=80,Dz=50

SAR tot [mWig]
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Calibration Certificates

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzariand

Client

Calibration procedure(z)

Calisration date:

Condtion of the calibrated Hem

This caibration ststement documents raceability of MATE us=d i the calbrasion procedores and conformsty of fe procedures with e ISEVIES
7025 imemationa standand.

All calbrations have baan condeeted in e closed laboratory facility: end £ ternpamiung 22 4= 2 degress Celsius and hamidity = 785,

Calibradon Equipment wed (MATE criical for calibration)

| Model Type ()] _ GalDate Scheduind Cabbration

| RF genenator HP B584C LIS3842001 700 AR08 (i heuse check Aug0Z) b house chack: Aug-05
| Powar senuar E44128 MYA14962TT S-ai-02 Mar-03
IJPMWHPMM MYE10E2180 18-5ep-02 Sap-03

i Powar meder EFM E44188 GBE41F3ATY 13-Sep-02 Sap03

| Matwork Analyzer HP 8753E LISI412426 I-hay-00 In house chack: May 0%

| ke Process Caibrator Type 702 SN: 295003 TBepdt Sap03

Calbrased by:

Rpproved by:

Date kawed: January 16, 2003

This calbration cerlifisabe i issued as an intermediate soluson unkl the sccrediation process (besed on ISCHEC 17024 Intemational Stancerd) far
Calbration Labarslory of Schrmid & Pariner Engnaening A3 s completed.
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Schmid & Partner
Engineering AG

Probe ET3DV6

SN:1396

Manufactured: October 1, 1999
Last calioration: January 29, 2002
Recalibrated: January 15, 2003

Calibrated for DASY Systems

MNain: non-compalitde wilh DASYZ gysteml)

Pagn 1 of 9
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ETIDVE SM;1396

January 18, 2003

DASY - Parameters of Probe: ET3DVS SN:1398

Sensitivity in Free Space

Marmx 1.72 _D."A."."i;'l.-'l'ﬂ'lil:l
R 1,73 pviMimy
HormiZ 1,84 pViVImP

Sansitivity in Tissue Simulating Liguid

Head 800 MHz i, = 41,5 8%
Haad B3E MHz 0= 415 ¢ 8%
Cormf X B8 &Bo5W W=z}
Comf ¥ B9 & 05% (=2
CernF 2 B9 =8&% =3y
Haad 1800 MHz oS 800t 5%
HWoad 1900 MHz = 0.0 & 8%
CorF X 56 05 2
CemF ¥ 5.6 &0 (R=2)
CormF Z BB +95% m=2}

Boundary Effect

Diode Comprassion
DCP X 93 mv
DCP Y 23 mv
DCP Z 83 mv

= Q8T 2 B% mholm
o= LS & 5% mhohm

Boundarny effect

Algiha

Desain

0.35
2,53

a= 1,40 8 5% mhohm
a® 1,40 2 5% mieim

Bondary allac
Aliha 0.45
Cepth 2T

Haad W00 MHz Typical BAR gradisnt: 5§ 8% par mm
Prote Tip io Boundary 1 mm 2 mam
BARL, %] Wilhow Comrection Algariibum =8 3
AR, [%]  With Comeotion Algorithm 0.3 0.5
Head 1800 MHz Typical BAR gradisal: 10 % per mm
Probs Tip b Boundary 1 mm 2 mem
AR, [%] ‘Without Caroction Algarithm 131 BA
SAR_ %] WIIN Cormaction Algerinm 0.3 b1
Sensor Offsat
Probe Tip o Seracr Cerger 2.7 mm
Dzl Surtsce Detechion 1502 "
Pags 2o 9
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ET3DVE SN:1306 January 15, 2003
Receiving Pattern (¢), 8 = 0°
f= 30 MHz, TEM cell ifi110 f= 100 MHz, TEM cefl ifif10
Pege 3of5
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ET3DVE SMN:1396 January 15, 2003

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

—=Y =7 =f=Tai

L
080
aBn
840 ] 1Ly iy ot 53 Wi
T oan =@ 100 WHz
T oo =i 300 WHE
E =) WHZ
040 ! } IHERRREAE == 150 MHz
480 e 250 M2
0.80
=-1.00
a & 120 ma 2410 00 380
Page 45
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ETIDVE SN:1398

Frequency Response of E-Field

{ TEM-Cell:ifi110, Waveguide R22)

January 15, 2003

N
q
g
]
a
8
100 —l——
R — o — g ————
=
?r.'.u‘f
g
T
= 1] 1000 1500 2000 HED
T [MHE]
—8—TEM R
=ge 5 af
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ET3DVE SM: 1396

Dynamic Range ﬂE‘ARh'ain}
[ Weveguide REZ )

1E+S

1B+

1E42

1E+ |
0001 ae am o 1 1
misem®

——nol compersaed W= pompan Eaied

arrrcrji]

L Lt

Pags & af §

January 15, 2003

100

i ——————

100
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ET3IDVE SN:1398

January 15, 2003

Conversion Factor Assessment

F= 900 MHz, WG R4 {head) F= 1800 MHz, WG R2Z (head)

BAR[ien] | W

SAR[meNEm] ¢ W

z[mm] E[mm]
—8—fnalyticsl —6— Waisursrai —s—Anantical  —e—MAsasuniiets
Hoad 800 MHz L= 415 4 6% a= BT 5% mhoim
Hoad B35 MHz g= 418 & 5% a= .90 2 5% mhsm
GomF X B8 & BS% k=2 Baundary affaci
CorvF ¥ B.9 +05% [k=2) Alpna 0.35
Comnf Z B9 £ 55% k=2 Depth 2.53
Head 1800 MHz o= 400 t 6% a & 1,402 5% mhos'm
Head 1900 MHz = 400 ¢ 5% a2 1,40 & 5% mhoim
ConvF X BB &35 [k=2] Boundary afinci
ConvF ¥ BE +5.5% k=2) Alpha 0.45
GomwF ¥ 5B +55% ks3] Depth il |
Page Tof 9
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ETIDVE SN: 1396

January 15, 2003

Conversion Factor Assessment

f= 900 MHz, WG RS {body]

I'= 1300 MHz, WG R22 (body)

A

L}
P . Bl
3

z z
= =
5 E
g i
¥ T
i &
z{rrem] z[mm]
—8—hnpiticel  —4— Waasurerais —8—Arakoal  —e—Medsunanmels
Body 800 MHz rp= 55,0 + 5% o = 108 + 5% mhatm
Body B3E MHz 5= 552+ 5% a = &7 2 5% mhoim
Cormf X BB &5 5% (=32} Boundary affeci
Comf ¥ BB 55N (=2} Algha 0.36
Cornf X B.E &3 5% =3} Depth 2567
Bosdy 1800 MHz #,= 53,3+ 5% a= 1521 B% mholm
Body 1800 MHz i,= 53,3 + 5% a= 153 ¢ 5% mhoim
CornF X B &8 &% =3} Boundsry affect
Corf ¥ B & 95%H =3} Algha 0.53
ComnF 2 51 +95% m=7| Dy 178
Page 8 of &
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Deviation from Isotropy in HSL
Error {i.4), = 300 MHz
)
2
[m4 o-npo @000 mesenie BadEEdn messnm
[Pomoz memos BRoom Eeseam measi
Papedal &
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1900 MHz Dipole / HEAD CALIBRATION

Schmid & Partner
Engineering AG

Zeughsuzstrsiss 43, 0004 Turiah, Fwhaerland, Phane +41 1 348 7 08, Fax «87 1 245 97 79

Calibration Certificate

1900 MHz System Validation Dipole

Type:

Sertn] Number:

Place of Calibration:

Drate of Calibration:

Calibration Interval:

D12

Sd013

Zurich

24 months

July 1, 2002

Schmid & Partner Engineering AG hereby contifies, that this device has been calibrated on
thve date indicated above. The calibration was performed in accordance with specifications
and procedures of Schmid & Parner Engineering AG

¥Wherever applicable, the standards used in the calibration process are traceable fo
indernasianal standards. In all other cases the standards of the Laboratory fior EMF and
Wlicrowave Elccmonics a1 the Swiss Federal Institae of Techralogy (ETH) in Zurich

Switrerland have been applied

Calibrated by

Approved by:

%a‘f-}":l
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Schmid & Partner
Engineering AG

Zaughawsstrasss £3, BO04 Zwrich, Switzsrimnd, Phans +41 1 F45 97 00, Fax +41 1 245 7 79

DASY3

Dipole Validation Kit

Type: D1900V2
Serial: 5d013

Manufactured:  April 30, 2002
Calibrated:  July 1, 2002
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L. Mensurement Conaditinms

Thi mensurements were performed im the flat section of the new pesaric twan phantom flled
with brain simulating sugar solution of the foallowing elecimneal parameters ai 1900 MHz:

Kelative permitivicy g k5%
Canductivity ld6 mho'm 10

The DASYS Sysem (Software versson 3.1d) with a dosimetric E-field probe ET30WE
|5M:1507, corversien factor 3.7 ad 1900 MHz} was used for the measurements.

The dipole feedpoint was positioned below Bhe center marking and orented parallel to the
boly aes (the Jong side of the phantom). The standard messuring distanse was |G from
dipole center s the selution surface. Tl included distance holder was wed during
misurenenls for accurate dislncs pasitionding

The coanse prid with a grid spacing of Jmm was aligned with the dipale. The 5x5x7 fine cube
wath chesen For cube integration, Probe isotropy emrors were cancslisd by measuning the SAR
with normal and 20° tumed probe arientations and avernging

The dipale mput power (forward power) was 250mW + 3%, The resalts are aomalized 1o
1 int power

Ll SAR Measurement with DASYI Swystem

Stnndnrd 5AR-measurements were performed socording w the measurement conditons
diseribed m section 1. The nesulls (see fgare supplied) have heen noemalized to n dipale inpa
power ol 1W {foranrd powerh. The resulting nveraged SAR-values measured with the
dosimetric probe ET30VE SM: 1507 and applying the worst-case extrapolation are:

averaged over 1 em’ {1 g of tissue: 44.0 mWig
avereped over 10 em’ | 10 gh of Hesue I8 mWig
12  SAR Meawur wil SY4 &

Saandard 54 R-measurernents were performed accanding o the measurement conditions
desernhed im sechion 1, The nesults {see figane supplied) have heen normalized to o dipole inped
powver of 1%W (forward power). The resulting averaged SAR-values mezsumed with the
dosimerric probe ET300VE S 1507 and applying the advameed extrapolation are

averaged over 1cm’ {1 2) of tissue: Hhd mWig
averaged over 10-cm’ {10 g} of issue 114 mWig
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3 Dipule Impedance and Retwrn Loss

The impedance was measared ai the SMA-connector with 8 retwork analyzer snd namerically
tranefirmed fo the dipede feedpomt, The tmnsformation parameters from ibe ShA-contectos
o the dipole Feedpaimt ane

Elecimcal delay LI™ ns  dane divection

Transmission factor: 0,503 {voltage transmession, one drrectsan)

The dipale wns positioned st the flat phantom sechons sccording fo section | and the distance
lslder wais 16 place dunng impedance measuremends

Feedpodm impedance ar 1900 MHz; Re{Z)= 50l
Im {Z} = .00
Retum Loss st 1900 MHz - J6 dB
4 Handling

D nodt apply excessive foree to the dipods arms, because they might bend. Bending of 1l
dipole arms stresses the soldersd conmections peer the feedpoint leading to a damage of the

dipole

S Deiign

The dipele is made of siandard semirigid cossial cable. The cenber condsetor of the feeding
ling is direetly connected 1o the secomd ann of the dipale. The antenma is therefore shar-
circudted fir DC-s1gnals

Small end caps have been added to the dipole arms in order 10 improve maiching when loaded
according to the pasition ns exploined in Section 1. The SAR data are not affected by his
change The overall dipole lesgth is sill sccarding o the Standard

6, Fower Test

After Lomg term uss with J0W radiated poser, enly & slight waridae of the dipale near the
feedpaint can be mensured
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TE=Q
S.EHD

#0040
.E
300K+

== 200k

R

MIE+]
FHIE+)

:

SaRy, [mWik]

39.8 5= 100 gem®

Cubes (2} Pealc 17.7 mWig+ 006 dib, SAR (1g): 101 mWig 002 dB, SAR (182): 834 mWig+ 001 dB, {Advanzed extrapolation)

Pamsstration depts % K (5.7, 9,0 [t

Porserdrift: (.02 48

= 2000, Dy = 200, Dz= 100

Probe: ET30OWE - SM1307, CoaavF{3.20,5. 20,5 20) @ 1900 MHz, IEEE1323 1900 MHx == 1.486 mha'm g, -

Validation Dipole D190V SN5d0135. d = 10 mm

Frequency: 10 kBl Antenra Inped Piwer 250 [miW]
SAM Prastom; Flai Saciion, Gd Spacng: D

A
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1900 MHz Dipole / BODY CALIBRATION

Calibration Laboratory of
Schrmid & Partmer
Enginearing AG

T haasstranse &1, B0 Zurich, Switsariand

Clbent Mokia Inc. Salo TTC
|
Shjentil DI18002 - SN:53013
Crlpien Hecedwals) QA CAL-05.v2 3 .
Cafbrabion procedure for dipole validation kits
|
Carahzr caie Jatmsary 8, 2003
Sk ol e ciltramzenn I Tolerance (scoording o 1he spacific calibration document!
Thes callarafion wiaterment Srcumarts Taseabiity of MATE wead i 0 cllSiilion procsdass aad carlemip of the prosedures with e IBOGES
AR vkl mkas i
i catibraviong hevss beser sordiotesd in T dssed inbraraiory Faciy: sTencmend tenpemia e 33 45 3 degrees Cebdm sl ity < T
Sl ilsn Ecuprnast imesd (METE cribosd Tor aafibraion |
Modal Typa 1] Lol Ot Sechechibad T albvabon
HF panarmio: WP BI0AS RIS A o A 0 in house chack Sag 031 I Beuse dheob. Sug a8
Fawer sarecr B44 1258 N ARETTT B w31
Eawer seracr F MRS WY 08 80 1B-Bap 33 Bepl
Fowsr meten EPW F44150 [e1: P Rt 15 %022 Bap-l
| Matwven k Soubrer BP ETSIR (Niow | Pkl L0 i oims ohaoks Moy I3
Fiubs Fiocsos Calisolzr Typs THZ SR 20300 - Sep-i0i
Mame Purchion Bigra
Callrateaty Teca Upberd Testwasar Dm
E T
g by Forks Patiowis Lok sy ek ﬁ ,;%
Chwis boumd: Jaruary 11, 2000
|
Thin calbwiian carificyis b Bssed B on me medane Ssehiin Ul B stcindiabion prices fEeaed on ISO0EC 1 TEE0 Imemasansl Standand) fer
Calraian Labaviary of Seanil & Pame Engoedring A4 & oompisied
LT TE T Pape 1 {1}
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Schmid & Partner
Engineering AG

Zaughasscirases £3, BOD4 Zurich, Switzarland, Phone +41 1 243 ©F 00, Fax =49 1 346 97 ¢

DASY

Dipole Validation Kit
Type: DI1900V2

Serial: 5d013

Manufactured: April 30, 2002
Calibrated:  Januoary 9, 2003
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L. ] enl Comditinns

The measurements were perlonmed in the flat section of the SAM twin phantom filled with
bady simulating uiveel salution of the fof lowving electrs] pammetsrs af 1900 MHz:

Relazive Dhelectnicity 510 = ¥4
Cordductivity 1.57 mho'm  + 5%

The DASY4 System with o dosimetric E-field probse ETADVE [SN-1307, Conversion factor
1.8 ad 1900 MHz) was used for the nssurements

The dipale wns maumied on the small iripod so that the dipobs f2edpoint wies positioned below
the cemer marking of the flat phantom wetion ond the dipole wis orieated parallel to the body
axis {1he long ssde of the phantom). The standard measuring distance was 10mm from dipale
ceriter tao the selution surfoce. The included distance bolder was used during measurements for
negurate distance positioning,

The coarse grid with & grid spacing of 15mm was alipaed with the dipale. The TxTx7 fine cubs
was chosen for cubse infegration,

The dipole inpual power {forward power) was 250mW £ 3 %, The resubls are nonmalized 1o
I'W mpul power

2 SAR Mewsarement with DASY4 Syaie

Standard SAR-measarements wene performed socording to the measurement conditipns
deserdbed in section 1. The resales (see figure supplicd) have boen momalized s a dipole inpa
power of TW [ forvard power). The resubting averaped S AR-values measured with the
dosimetric probs ET3DVE SM.1507 and applying the advanced extrapolation are

averaged over | e (1 g} of e 424 mWig

averaged over 10 cm’ (10 g) of tissue: ILT mWig
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L Dipoke Im peafamee and Retwen Loss

The impedance was measured of the SMA-connector with a network analyzer and numerically
transformed to the dipole feedpoint. The ransformation perameters Fom the ShiA-covmector
o the dipok: feedpoint are

Electrical delsy LI93 ns  {one direction)
T'ransmission factor 0.597 {voltnge tranamission, one directuon)

The dipede was positsonsd al the Aat phantom sections sccording o section [ and the distance
hobder was in place during impedance measaremants

Foadpomnt impednnce ot P90 hHz: Reff} = 4670

Im {Z} =280

Feeturn Loss at 1900 MHz 6.5 di

+ Handling

Do pot apply excessive force 1o the dipele arms, because they might bend. Bending of the
dipode: anns Stresses the soldered connections nekr the feedpoimnt leading ta a damoge of the
dipnle

£ Desizn

The dipole i= mode of standard semingid coaxial eable. The center conducsor af the Feeding
line is directly connecied to the second amm of the dipole. The antenna is therefore short-
circuiied for DC-signals

Small end caps have been added 1o the dipole anms in oeder 1o mprave masching when londed
according 10 the position a3 explained in Section | The SAR datn are sor affected by thes
change The overall dipale lengih is still acconding o the Standard,

(8 FPower Test

After bong term use with 40W radiared power, only a shght warming of the dipole near the
feedpaint can be measured
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D Tiene: OLAAG3 170403

Test Labomtory: SFEAG, Zunch, Switzerland
File Mamg: 3854013 SM1507 BATO00 090103, d=4

DUTT: Dipabe 19400 MHz  Type & Serial Number: IS0V 2 - SNS4013
Program: [Hpobe Calibration; Pin = 250 mW; d = 10 mm

Commurication System: CW-1900, Freguency, 1900 MHz; Duty Cvele: 101
Medium: Musole 1900 MHz (= 1.57 mhnim, = 50,97, 5 = 1000 kpim3)
Phantom section: FlatSection

DAEYE Configaration

- Probe: ETADVE - SN1507, ConvF(4.5, 4.9, 493, Calibrated: 172472002
- Sensoc-Surface: dmm (Mechanical Surface Detection)

- Electronscs: DWED « BN410; Calibrated: 7/ FR2002

= Phamom; SAM 4.0 - T 1006

- Softaure CEY4, V4.0 Build 51

Area Soam (B1x81x0): Measunoment grid: de=1 Smm, dy=1 5mm
Loom Scan (Tx7a7WCube 0: Messerement grid: dy=Smm, dy=5mm
Reference Walug = %1.7 Vi

Peak 5AR = 19.4 mWig

SAR(I g)= M6 mWig; BARIIE g) = 544 mWig

Povwer Dinft = -00103 4B
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Drate Time: 010703 15:43:44

Test Labomtory: SPEAG, Furich, Switzerland
File Mame: SM54013 SMISIT_HEL1900 070103, dnd

DUTT: Dipole 1900 MHz Type & Serial Number: DU200V2 - SNS4013
Program: DHpole Colibrationy Pin = 250 mW; d = 10 mm

Cammunication System: CW-1900; Frequency: 1900 MHz, Duty Cycle: 101
Mechume HSL 1900 bMHz (5 = 1.45 mhodm, £ = 39.18, 5= 1000 kgm3)
Phantom section: FlatSection

DASY S Confipuration

- Probe: ET3DVG - SN1507; ConvF(5.2, 5.2, 5.2y Colibraged: 1/24/2002
- Bensor-Surface: dmm (Mechasical Surfice Detection}

= Electronics: [WMES - 38410, Calibraled: 771 R0

- Phamtom: S48 400 - TH: 10046

- Sofeare: DASYE, V4.0 Build 51

Area Scan (B1a81xl): Messurernent grid: dx= [ Smm, dy=1%mm
Zoom Sean (T7xTPCuhe 0 Messurement grid: dx=35mm, dy=5mm
Reference Value = %39 ¥im

Peak SAR = 193 mWig

SAR{I g)= 10,5 mWig: SAR( 1M g = 533 mWig

Power Dinfi = -0004 8

SAR ]
0
=
=
ar)
e
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