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1. SUMMARY OF SAR TEST REPORT

1.1 Test Details

Period of test 02/11/2004 - 02/20/2004

SN, HW and SW numbers of SN: 004400/33/172911/9 HW:3001 SW: 3.0405.1_BT
tested device DUT#233515

Batteries used in testing BL-5C. DUT#233524, 233525, 233538

Headsets used in testing HS-5 DUT#233555, HS-10 DUT#233556

Other accessories used in MMC Card DUT#233526

testing

State of sample Prototype unit

Notes

1.2 Maximum Results

The maximum measured SAR values for Head configuration and Body Worn configuration
are given in section 1.2.1 and 1.2.2 respectively. The device conforms to the requirements of
the standard(s) when the maximum measured SAR value is less than or equal to the limit.

1.2.1 Head Configuration

Mode Ch/f(MHz) EIRP Position SAR limit | Measured | Result
(1g avg) SAR value
(1g avg)
GSM1900 | 810/1909.8 29.3dBm Left, Tilt 1.6 W/kg | 0.55W/kg | PASSED
MMC Card + BT

1.2.2 Body Worn Configuration

Mode Ch /f(MHz) EIRP Separation distance | SARIlimit | Measured | Result
(1g avg) SAR value
(1g avg)

GPRS1900 | 810/1909.8 29.3dBm 2.2m 1.6 W/kg | 0.70 W/kg | PASSED

1.2.3 Maximum Drift

| Maximum drift during measurements -0.25dB

1.2.4 Measurement Uncertainty

| Extended Uncertainty (k=2) 95% +29.1%
SAR Report Type: RH-51
DTX10153-EN
Applicant: Nokia Corporation Copyright © 2004 TCC Copenhagen
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2. DESCRIPTION OF THE DEVICE UNDER TEST

Device category Portable

Exposure environment General population

Modes and Bands

of Operstion GSM 1900 GPRS (GSM) BT
Modulation Mode GMSK GMSK GFSK
Duty Cycle 1/8 1/8 or 2/8

Transmitter
Frequency Range | 1850.2-1909.8 1850.2 -1909.8 | 2400.0 - 2483.5

(MHz)

Outside of USA and Canada, the transmitter of the device is capable of operating also in
GSM900/GSM1800, which are not part of this filing.

2.1 Picture of the Device

. _:-Il'.;'r‘

FaD LA

2.2 Description of the Antenna
The device has an internal patch antenna.

3. TEST CONDITIONS

3.1 Temperature and Humidity

Period of measurement: 02/11/2004 - 02/20/2004

Ambient temperature (°C): 22 £1

Ambient humidity (RH %): 45 £10
SAR Report Type: RH-51
DTX10153-EN
Applicant: Nokia Corporation Copyright © 2004 TCC Copenhagen
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3.2 Test Signal, Frequencies, and Output Power

The device was put into operation by using a call tester. Communication between the
device and the call tester was established by air link.

The device output power was set to maximum power level for all tests; a fully charged
battery was used for every test sequence.

In all operating bands the measurements were performed on lowest, middle and highest
channels.

The power output was measured by a separate test laboratory on the same unit as used for
SAR testing.

4. DESCRIPTION OF THE TEST EQUIPMENT
4.1 Measurement System and Components

The measurements were performed using an automated near-field scanning system, DASY3
software version 3.1d, manufactured by Schmid & Partner Engineering AG (SPEAG) in
Switzerland. The SAR extrapolation algorithm used in all measurements on the device was
the ‘worst-case extrapolation’ algorithm.

The following table lists calibration dates of SPEAG components:

Test Equipment Serial Number Ca.llbratlon Callbrgtlon
interval expiry
DASY3 DAE V1 501 12 months 01/2005
E-field Probe ET3DV6R 1429 12 months 01/2005
Dipole Validation Kit, D1900V2 5d026 24 months 04/2005
Additional test equipment used in testing:

SAR Report Type: RH-51

DTX10153-EN

Applicant: Nokia Corporation Copyright © 2004 TCC Copenhagen
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Test Equipment Model Serial Number G:::z?\f;?n Cag)l:;eixrt;on

Signal Generator SMIQ03B 826046/034 36 months 02/2007
Amplifier ZHL-42W E012903 - -
Power Meter NRVD 840297/008 24 months 11/2005
Power Sensor NRV-Z51 100184 24 months 11/2005
Call Tester 4400M 0411216 - -
Vector Network Analyzer AT8753ES MY40001091 12 months 09/2004
Dielectric Probe Kit HP85070B US33020403 - -

4.1.1 Isotropic E-field Probe 1429

Construction

Calibration

Frequency
Directivity

Dynamic Range
Dimensions

Application

4.2 Phantoms

Symmetrical design with triangular core

Built-in shielding against static charges

PEEK enclosure material (resistant to organic solvents, e.g., butyl
diglycol)

Calibration certificate in Appendix C

10 MHz to 3 GHz (dosimetry); Linearity: + 0.2 dB (30 MHz to 3 GHz)
+ (0.2 dB in HSL (rotation around probe axis)

* 0.4 dBin HSL (rotation normal to probe axis)

5 yW/g to > 100 mW/g; Linearity: + 0.2 dB

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
General dosimetry up to 3 GHz

Compliance tests of mobile phones

Fast automatic scanning in arbitrary phantoms

The phantom used for all tests i.e. for both validation testing and device testing, was the
twin-headed "SAM Phantom", manufactured by SPEAG. The phantom conforms to the
requirements of IEEE 1528 - 2003.

Validation tests were performed using the flat section, whilst Head SAR tests used the left
and right head profile sections. Body SAR testing also used the flat section between the

head profiles.

SAR Report
DTX10153-EN
Applicant: Nokia Corporation

Type: RH-51
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The SPEAG device holder (see Section 5.1) was used to position the device in all tests whilst
a tripod was used to position the validation dipoles against the flat section of phantom.

4.3 Simulating Liquids

Recommended values for the dielectric parameters of the simulating liquids are given in
IEEE 1528 - 2003 and FCC Supplement C to OET Bulletin 65. All tests were carried out using
liquids whose dielectric parameters were within + 5% of the recommended values. All tests
were carried out within 24 hours of measuring the dielectric parameters.

The depth of the liquid was 15.0 + 0.5 cm measured from the ear reference point during
validation and device measurements.

4.3.1 Liquid Recipes

The following recipes were used for Head and Body liquids:

1900MHz band
. Head Bod
Ingredient (% by weight) (% by wgight)
Deionised Water 48.45 65.07
Diacetin 50.90 34.46
Preservative 0.35 0.08
Salt 0.30 0.39

4.3.2 Verification of the System

The manufacturer calibrates the probes annually. Dielectric parameters of the simulating
liquids were measured every day using the dielectric probe kit and the network analyser. A
SAR measurement was made following the determination of the dielectric parameters of
the liquids, using the dipole validation kit. A power level of 250 mW was supplied to the
dipole antenna, which was placed under the flat section of the twin SAM phantom. The
validation results (dielectric parameters and SAR values) are given in the table below.

SAR Report
DTX10153-EN
Applicant: Nokia Corporation
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System verification, head tissue simulant
SAR [W/kg], Dielectric Parameters
f[MHz] Description Wikal Te;rgp
1g €r o [S/m] [ ]
Reference result 10.4 38.6 1.46 N/A
Lo + 10% window 94-114
02/11/2004 10.2 38.2 1.45 22 1
System verification, body tissue simulant
SAR [W/kg], Dielectric Parameters
f[MHz] Description Wil Teorgp
1g & o [S/m] [°d]
Reference result 10.6 51.2 1.59 N/A
1900 +10% window 95-11.7
02/17/2004 10.2 53.0 1.61 22 1
02/20/2004 9.88 534 1.56 22 1
Plots of the Verification scans are given in Appendix A.
4.3.3 Tissue Simulants used in the Measurements
Head tissue simulant measurements
L. Dielectric Parameters
f[MHz] Description Temp [°(]
&r c [S/m]
Recommended value 40.0 1.40 N/A
Lt + 5% window 38.0 -42.0 1.33-1.47
02/11/2004 38.3 1.42 22 1
Body tissue simulant measurements
. Dielectric Parameters
f[MHz] Description Temp [°(]
&r o [S/m]
Recommended value 53.3 1.52 N/A
1880 + 5% window 50.6 - 56.0 1.44 -1.60
02/17/2004 53.1 1.58 22 1
02/20/2004 534 1.56 22 1
SAR Report Type: RH-51
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5. DESCRIPTION OF THE TEST PROCEDURE

5.1 Device Holder

The device was placed in the device holder (illustrated below) that is supplied by SPEAG as
an integral part of the Dasy systerr'!_.

Device holder supplied by SPEAG

A Nokia designed spacer (illustrated below) was used to position the device within the
SPEAG holder. The spacer positions the device so that the holder has minimal effect on the
test results but still holds the device securely. The spacer was removed before the tests.

Nokia spacer

5.2 Test Positions
5.2.1 Against Phantom Head

Measurements were made in “cheek” and “tilt” positions on both the left hand and right
hand sides of the phantom.

The positions used in the measurements were according to IEEE 1528 - 2003 "IEEE
Recommended Practice for Determining the Peak Spatial-Average Specific Absorption Rate
(SAR) in the Human Head from Wireless Communications Devices: Measurement

Techniques”.
SAR Report Type: RH-51
DTX10153-EN
Applicant: Nokia Corporation Copyright © 2004 TCC Copenhagen
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Photo of the device in “cheek” position Photo of the device in “tilt” position
5.2.2 Body Worn Configuration

The device was placed in the SPEAG holder using the Nokia spacer and placed below the
flat section of the phantom. The distance between the device and the phantom was kept
at the separation distance indicated in the photo belowcm using a separate flat spacer
that was removed before the start of the measurements. The device was oriented with its
antenna facing the phantom since this orientation gave higher results.

]

Photo of the device positioned for Body SAR measurement. The spacer was removed for the
tests.

5.3 Scan Procedures

First coarse scans were used for determination of the field distribution. Next a cube scan,
5x5x7 points covering a volume of 32x32x30mm was performed around the highest E-field
value to determine the averaged SAR value. Drift was determined by measuring the same
point at the start of the coarse scan and again at the end of the cube scan.

SAR Report Type: RH-51
DTX10153-EN
Applicant: Nokia Corporation Copyright © 2004 TCC Copenhagen
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5.4 SAR Averaging Methods

The maximum SAR value was averaged over a cube of tissue using interpolation and
extrapolation.

The interpolation of the points was done with a 3d-Spline. The 3d-Spline comprised three
one-dimensional splines with the "Not a knot" -condition [W. Gander,
Computermathematik, p. 141-150] (x, v and z -directions) [Numerical Recipes in (, Second
Edition, p 123].

The extrapolation was based on least square algorithm [W. Gander, Computermathematik,
p.168-180]. Through the points in the first 30 mm in all z-axis, a fourth order polynomial
was calculated. This polynomial was then used to evaluate the points between the
phantom surface and the probe tip. The points, calculated from the phantom surface, were
at Imm spacing.

Surface detection distance used in the SAR calculation algorithm was 2.0 mm.

SAR Report Type: RH-51
DTX10153-EN
Applicant: Nokia Corporation Copyright © 2004 TCC Copenhagen
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6. MEASUREMENT UNCERTAINTY
Table 6.1 - Measurement uncertainty evaluation
Section

. . Tol. | Prob . G G.U | Vi

Uncertainty Component 12 IEEE (%) Dist Div (%)
528
Measurement System
Probe Calibration E2.1 +4.8 N 1 1 +4.8 o
Axial Isotropy E2.2 +4.7 R V3 | (-2 | 419 | o
Hemispherical Isotropy E2.2 +9.6 R \3 (cp)/2 +3.9 0
Boundary Effect E2.3 +8.3 R \3 1 +48 | o
Linearity F24 | +A7 R V3 1 +27 | o
System Detection Limits E2.5 +1.0 R \3 1 +06 | o
Readout Electronics E2.6 +1.0 N 1 1 +1.0 ©
Response Time E27 | 408 R \3 1 +0.5 | o
Integration Time E2.8 +2.6 R \3 1 +15 | o
RF Ambient Conditions - Noise 6.1 | #3.0 R \3 1 +17 | o
RF Ambient Conditions - Reflections E6.1 +3.0 R \3 1 +1.7 0
Probe Positioner Mechanical Tolerance E6.2 +0.4 R \3 1 +0.2 ©
Probe Positioning with respect to £6.3 129 R \3 1 117 "
Phantom Shell
Extrapolation, interpolation and
Integration Algorithms for Max. SAR E5.2 +3.9 R \3 1 +2.3 0
Evaluation
Test sample Related
Test Sample Positioning E4.2.1 | +6.0 N 1 1 +6.0 | 11
Device Holder Uncertainty E41.1 | +5.0 N 1 1 +5.0 7
Output Power Variation - SAR drift 6.6.3 | +10.0 R \3 1 +5.8
measurement
Phantom and Tissue Parameters
Ph'antom Uncertainty (shape and E3.1 4.0 R 3 1 123 "
thickness tolerances)
Liquid Conductivity Target - tolerance E3.2 +5.0 R \3 0.64 +1.8 ©
Liquid (pnductmty - measurement £33 55 N 1 0.64 135
uncertainty
Liquid Permittivity Target tolerance E3.2 +5.0 R \3 0.6 +1.7 0
Liquid P.ermlttlwty - measurement £33 129 N 1 0.6 117 5
uncertainty
Combined Standard Uncertainty RSS +14.5 | 187
Coverage Factor for 95% =2
Expanded Standard Uncertainty +29.1
SAR Report Type: RH-51

DTX10153-EN
Applicant: Nokia Corporation
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7. RESULTS
The measured Head SAR values for the test device are tabulated below:
1900MHz Head SAR results
SAR, averaged over 1g (W/kg)
Mode and .
Band Position Ch 512 Ch 661 Ch 810
1850.2 MHz 1880.0 MHz 1909.8 MHz
Power level (EIRP) 26.1 dBm 27.5 dBm 29.3 dBm
Cheek 0.39
Left :
Tilt 0.37 0.47 0.52
. Cheek 0.32
GSM1900 Right _
Tilt 0.42
Highest SAR value
measurement in this 055
band repeated with MM( ’
Card and BT active
Basic testing was carried out without an MMC Card and with BT active.
The measured Body SAR values for the test device are tabulated below:
1900MHz Body SAR results
SAR, averaged over 1g (W/k
Mode and Body-worn location - 9 (Wika)
1850.2 MHz 1880.0 MHz 1909.8 MHz
Power level (EIRP) 26.1 dBm 27.5 dBm 29.3 dBm
Headset HS-5 0.59 0.69 0.70
2lot | Headset HS-10 0.55 0.67 0.67
GPRS1900 Highest SAR value
measurement in this 0.66
mode repeated with MMC ’
Card and BT active
Basic testing was carried out without an MMC Card and with BT active.
Plots of the Measurement scans are given in Appendix B.
SAR Report Type: RH-51

DTX10153-EN

Applicant: Nokia Corporation Copyright © 2004 TCC Copenhagen
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APPENDIX A: VALIDATION SCANS

See the following pages.

SAR Report Type: RH-51
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02/11/04

Dipole 1900 MHz

Continous Wave, 1900 MHz; Crest factor: 1.0

Phantom: SAM High Band; Section:

Medium Name: Head 1900 MHz: ¢ = 1.45 mho/m ¢, = 38.2 p = 1.00 g/cm?

Probe: ET3DV6R - SN1429; ConvF(4.87,4.87,4.87)

Cube 5x5x7: SAR (1g): 10.2 mW/g, SAR (10g): 5.37 mW/g, (Advanced extrapolation)
Area Scan: Dx = 20.0, Dy =20.0, Dz =10.0

Powerdrift: 0.12 dB

Temperature (°C) =22 +1

Filename: Head - 11-02-04 - 1

S [mWig]

1.35E+1

1.05E+1

7.52E+0

4.51E+0

1.50E+0

TCC Copenhagen
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Dipole 1900 MHz

Continous Wave, 1900 MHz; Crest factor: 1.0

Phantom: SAM Body; Section:

Medium Name: Body 1900 MHz: 6 = 1.61 mho/m ¢, = 53.0 p = 1.00 g/cm?

Probe: ET3DV6R - SN1429; ConvF(4.33,4.33,4.33)

Cube 5x5x7: SAR (1g): 10.2 mW/g, SAR (10g): 5.35 mW/g, (Advanced extrapolation)
Area Scan: Dx = 20.0, Dy =20.0, Dz =10.0

Powerdrift: 0.03 dB

Temperature (°C) =22 +1

Filename: Body - 17-02-04 - 1

S [mWig]

1.47E+1

1.14E+1

8.14E+0

4.89E+0

1.63E+0

TCC Copenhagen
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Dipole 1900 MHz

Continous Wave, 1900 MHz; Crest factor: 1.0

Phantom: SAM Body; Section:

Medium Name: Body 1900 MHz: 6 = 1.56 mho/m ¢, = 53.4 p = 1.00 g/cm?

Probe: ET3DV6R - SN1429; ConvF(4.33,4.33,4.33)

Cube 5x5x7: SAR (1g): 9.88 mW/g, SAR (10g): 5.22 mW/g, (Advanced extrapolation)
Area Scan: Dx = 20.0, Dy =20.0, Dz =10.0

Powerdrift: 0.04 dB

Temperature (°C) =22 +1

Filename: Body - 20-02-04 - 1

S [mWig]

1.38E+1

1.07E+1

7.66E+0

4.59E+0

1.53E+0

TCC Copenhagen
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APPENDIX B: MEASUREMENT SCANS

See the following pages.
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02/11/04

RH-51
Mode: GSM + BT; CH 661 = 1880.0 MHz; Crest factor: 8.0

Phantom: SAM High Band; Section: Left Hand

Medium Name: Head 1900 MHz: ¢ = 1.42 mho/m ¢, = 38.3 p = 1.00 g/cm?

Probe: ET3DV6R - SN1429; ConvF(4.87,4.87,4.87)

Cubes (2): SAR (1g): 0.392 mW/g + 0.46 dB, SAR (10g): 0.225 mW/g £ 0.23 dB, (Worst-case extrapolation)
Coarse Scan: Dx = 15.0, Dy =15.0, Dz =10.0

Powerdrift: 0.13 dB

Temperature (°C) = 22 +1

Filename: Left-Cheek-GSM1900-No MMC-BT-CH 661

SARTot [mW/g]

4.77E-1

4.29E-1

3.82E-1

3.34E-1
2.86E-1
2.39E-1
1.91E-1

1.43E-1
9.54E-2

4.77E-2

TCC Copenhagen
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RH-51
Mode: GSM + BT; CH 810 = 1909.8 MHz; Crest factor: 8.0

Phantom: SAM High Band; Section: Left Hand

Medium Name: Head 1900 MHz: ¢ = 1.42 mho/m ¢, = 38.3 p = 1.00 g/cm?

Probe: ET3DV6R - SN1429; ConvF(4.87,4.87,4.87)

Cube 5x5x7: SAR (1g): 0.523 mW/g, SAR (10g): 0.283 mW/g, (Worst-case extrapolation)
Coarse Scan: Dx = 15.0, Dy = 15.0, Dz=10.0

Powerdrift: -0.07 dB

Temperature (°C) =22 +1

Filename: Left-Tilted-GSM1900-No MMC-BT-CH 810

TCC Copenhagen

S [mWig]

5.49E-1

4.27E-1

3.05E-1

1.83E-1

6.10E-2

I
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RH-51
Mode: GSM + BT; CH 661 = 1880.0 MHz; Crest factor: 8.0

Phantom: SAM High Band; Section: Righ Hand

Medium Name: Head 1900 MHz: ¢ = 1.42 mho/m €, = 38.3 p = 1.00 g/cm?

Probe: ET3DV6R - SN1429; ConvF(4.87,4.87,4.87)

Cube 5x5x7: SAR (1g): 0.320 mW/g, SAR (10g): 0.186 mW/g, (Worst-case extrapolation)
Coarse Scan: Dx = 15.0, Dy =15.0, Dz =10.0

Powerdrift: -0.10 dB

Temperature (°C) = 22 +1

Filename: Right-Cheek-GSM1900-No MMC-BT-CH 661

SARTot [mW/g]

4.13E-1

3.72E-1

3.30E-1

2.89E-1
2.48E-1
2.07E-1
1.65E-1

1.24E-1
8.26E-2

4.13E-2

TCC Copenhagen



02/11/04

RH-51
Mode: GSM + BT; CH 661 = 1880.0 MHz; Crest factor: 8.0

Phantom: SAM High Band; Section: Righ Hand

Medium Name: Head 1900 MHz: ¢ = 1.42 mho/m €, = 38.3 p = 1.00 g/cm?

Probe: ET3DV6R - SN1429; ConvF(4.87,4.87,4.87)

Cube 5x5x7: SAR (1g): 0.416 mW/g, SAR (10g): 0.234 mW/g, (Worst-case extrapolation)
Coarse Scan: Dx = 15.0, Dy =15.0, Dz =10.0

Powerdrift: 0.03 dB

Temperature (°C) = 22 +1

Filename: Right-Tilted-GSM1900-No MMC-BT-CH 661

SARTot [mW/g]

5.25E-1

4.73E-1

4.20E-1
3.68E-1
3.15E-1
2.63E-1
2.10E-1

1.58E-1
1.05E-1

5.25E-2

TCC Copenhagen



02/11/04

RH-51
Mode: GSM + BT; CH 810 = 1909.8 MHz; Crest factor: 8.0

Phantom: SAM High Band; Section: Left Hand

Medium Name: Head 1900 MHz: ¢ = 1.42 mho/m ¢, = 38.3 p = 1.00 g/cm?

Probe: ET3DV6R - SN1429; ConvF(4.87,4.87,4.87)

Cube 5x5x7: SAR (1g): 0.546 mW/g, SAR (10g): 0.293 mW/g, (Worst-case extrapolation)
Coarse Scan: Dx = 15.0, Dy = 15.0, Dz=10.0

Powerdrift: -0.10 dB

Temperature (°C) =22 +1

Filename: Left-Tilted-GSM1900-MMC-BT-CH 810

TCC Copenhagen

S [mWig]

5.80E-1

4.51E-1

3.22E-1

1.93E-1

6.44E-2
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02/11/04

RH-51
Mode: GSM + BT; CH 810 = 1909.8 MHz; Crest factor: 8.0

Phantom: SAM High Band; Section: Left Hand

Medium Name: Head 1900 MHz: 6 = 1.42 mho/m ¢, = 38.3 p = 1.00 g/cm3

Probe: ET3DV6R - SN1429; ConvF(4.87,4.87,4.87)

Cube 5x5x7: SAR (1g): 0.546 mW/g, SAR (10g): 0.293 mW/g, (Worst-case extrapolation)
Cube 5x5x7: Dx =8.0, Dy =8.0, Dz=5.0

Powerdrift: -0.10 dB

Temperature (°C) =22 £1

Filename: Left-Tilted-GSM1900-MMC-BT-CH 810

024k - s R EERPE R R EERRREEE R R PP ry .

0.22
0.20
0.18
0.16
0.14

0.12

SAR tot [mW/g]

0.10
0.08
0.06
0.04

0.02

0.00

TCC Copenhagen

30

40



02/17/04

RH-51
Mode: GPRS + BT, 1 Downlink 2 Uplink; CH 810 = 1909.8 MHz; Crest factor: 8.0

Phantom: SAM Body; Section: Flat

Medium Name: Body 1900 MHz: 6 = 1.58 mho/m ¢, = 53.1 p = 1.00 g/cm?

Probe: ET3DV6R - SN1429; ConvF(4.33,4.33,4.33)

Cube 5x5x7: SAR (1g): 0.703 mW/g, SAR (10g): 0.400 mW/g, (Worst-case extrapolation)
Body: Dx =15.0, Dy = 15.0, Dz=10.0

Powerdrift: -0.16 dB

Temperature (°C) =22 +1

Filename: Body-GPRS1900-No MMC-BT-CH 810

S [mWig]

/| S S 7.41E-1

- 5.76E-1
U 4.12E-1
\ 5
7 2.47E-1
8.23E-2
L

TCC Copenhagen



02/17/04

RH-51
Mode: GPRS + BT, 1 Downlink 2 Uplink; CH 810 = 1909.8 MHz; Crest factor: 8.0

Phantom: SAM Body; Section: Flat

Medium Name: Body 1900 MHz: ¢ = 1.58 mho/m ¢, = 53.1 p = 1.00 g/cm?

Probe: ET3DV6R - SN1429; ConvF(4.33,4.33,4.33)

Cube 5x5x7: SAR (1g): 0.703 mW/g, SAR (10g): 0.400 mW/g, (Worst-case extrapolation)
Cube 5x5x7: Dx =8.0, Dy =8.0, Dz=5.0

Powerdrift: -0.16 dB

Temperature (°C) =22 £1

Filename: Body-GPRS1900-No MMC-BT-CH 810

0.7&

SAR tot [mW/g]

[mm]

TCC Copenhagen



02/20/04

RH-51
Mode: GPRS + BT, 1 Downlink 2 Uplink; CH 810 = 1909.8 MHz; Crest factor: 4.0

Phantom: SAM Body; Section: Flat

Medium Name: Body 1900 MHz: ¢ = 1.56 mho/m ¢, = 53.4 p = 1.00 g/cm?

Probe: ET3DV6R - SN1429; ConvF(4.33,4.33,4.33)

Cube 5x5x7: SAR (1g): 0.659 mW/g, SAR (10g): 0.384 mW/g, (Worst-case extrapolation)
Cube 5x5x7: Dx =8.0, Dy =8.0, Dz=5.0

Powerdrift: -0.12 dB

Temperature (°C) =22 £1

Filename: Body-GPRS1900-MMC-BT-CH 810

0.8 T rrrrr R ERRRREE R EERPE R R .

QAo TSR SRR SRR 5

SAR tot [mW/g]

[mm]

TCC Copenhagen
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APPENDIX C: RELEVANT PAGES FROM PROBE CALIBRATION REPORT(S)

See the following pages.

SAR Report Type: RH-51
DTX10153-EN
Applicant: Nokia Corporation Copyright © 2004 TCC Copenhagen
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Calibration Laboratory of
C Schmid & Partner
Engineering AG
Zeughausstrasss 43, 8504 Zurich, Switzerland

Client ‘Nokia DK

mﬂmmnmummmmhmmdmlm
MWHHMHMMHWHHMMHn”HHm

umﬁ-mmmmnmmwmmn-umaﬁnmqm

Calitration Equipment used {MATE coteal for calibration)

Moo Type 0% CilDus (Colbvuimoby, Coticata o) ScheddsdCalbraten
Power meter EPM E44 198 GBA1ZE3ET4 2-Apr-03 (METAS, No 283-0250) Apr0d
Power sarmor E44124 MY 4458277 2-Ag0-03 [METAS, No 252-0250) Agr-d
Ralonnis 20 08 Alerussr B BOBA [206) BrApe-03 (METAS, M. 251-0340) Age-0d
Fiuis Process Caltvator Type 702 SA: 8295003 8-S0p-03 (Sinirel HCE No. E-030020) Sep-0d
Povesr sarsor HP B4S1A M4 G0 18-Sep-02 [SPEAG, In house check OG-03) In howss chack: 0105
C R geraator HP B8B4G LISM64ZLI01 700 4-AUGEO (SPEAG, In house check AUG0Z) In heusa chiscke Aug-08
Metwark Anatyzer HP 8753E LrS37 350585 1800101 (SPEAG, in house chack Oct03) In heune chack Od 05

Tumu“hﬁdnn“ﬂhunmﬂmm“m“ A0S intmmaaSonal Siandesd) for
mwdmnmmmnm

C- EBO-KPO301061-A Pagatoff




ET3DVER SN:1428 January 21, 2004

Conversion Factor Assessment

T = 500 MHz, WGLS RS (head) f = 1800 MHz, WGLS R22 (head)
a,ﬂ . I ; “n W I | I
L || ' ‘ i
20 Rt ' T 1R 25.0 ' -
g 28 - e £ 200
| 20 1 ]
160 -
1.5 - -
| 10.0
1.0 4—— :
05 r i
0.0 | | 0.0
I (] 20 40 80
|
z[mm]

Ipuiz) Valldy pHZ'  Tissue Permittnity Conductity Alpha Depth _ ConvF Uncertsinty

800  BOC-1000 Head 415+5% 0.07+5% 081 188 B.08 £ 11.3% (k=2)
1800 17101810 Head 400+5% 1.40+5% 047 280 48T £11.7% (k=2)
800  800-1000 Body 550%5% 1.05:5% 048 2.10 591 £ 11.3% (k=2)
1800  1710-1810 Body 5323:5% 182+5% 055 270 433 £ 11.7% (k=2)

* Tree 1zl BIRNCATT UNCABISy 1 CHICUIISD BB ToSA-BUTH-SGUANE of SXINENT Lncartainty of the Comeenssn Fador it celtraton
Fenquancy ind T standid unoataingy fos the Incicales reguancy band

Page 7 of 8



TCC s DANAK

Copenhagen Reg. Nr. 416

APPENDIX D: RELEVANT PAGES FROM DIPOLE VALIDATION KIT REPORT(S)

See the following pages.

SAR Report Type: RH-51
DTX10153-EN
Applicant: Nokia Corporation Copyright © 2004 TCC Copenhagen
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FEI0S

Calibration Laboratery of
Schmid & Farlner

Engineering AG
Zeughaus-sirns ex 43, HEH Zurch, Swzerisnd

Client Molle Cannuark AFS

Dityestiy) D1990A2 - SN-5402€° - IR

L Bkbe %o proc eduorele; mm_n&ﬁ . --:.- S _.- SR R

Coltmation date Fotruary 26, 2008~ - 0 T RS D LT
Cendeen of the caorated e I Tolerance (agcordinig 1o this apecific calibration dotument)

Thig ~EbEvabon S AETENE GoaATenis hacenbity af METE weed 3 the (bbb AT peodackess and Do lormty of e pecoedr e with e BS01EG
1T25 irterrarbonal Jandard

|
£ casbrabana have been condocihd o This oo By ghony 1ackty &marorme bemperaire X2+ 2 depress Celsies and bumidty < 7534,

Cakbwabon Equipmes waed [(METE cifical ko o eadgn)

, Model Type D& Cal Dale . Soheduded Cobbealion
RF generatar R&S SHEL-03 100E08 2T-Mar. 22 In howse chack. M35
Prver peruet HP B3R, MV TSI T 18 Ot 02 -4
Epmmir purrty HE 481 B LISATHRTAL - Chc-0n2 Q-0
Finin' Fabee EPR E 443 GEYTLRLT M -2 L0
" Mtenn e ez ¢ HP ATENE LS R 2428 by In Pt chomck Mgy 03
I
Meame

Eathrabed by, Wm -. . .

Oate ksoes February 28, 2003

Thek cRlksabion cetfraln B ssw-ed a an Fiaredule fobrbon el e o ednton proceas (baded an ISENES 17025 imernabonal Siandard) fee
Saswabon Latcratory of Sohmd 4 Parinses Enganepnrg oG B comgetied

KEO-% B0 L) - A Fagn 1113



1. Measuremen! Condilions

Thy megcarements were perfonned in the T4l section ol he SAR twin phamor f[illed with head
simualatnge solution of the following elegucal paranetess al 19 M1 12

Relanve [Diclecimnoy AR.& + 5%
Condietiviny 1.4¢ mho'm 5%

The DASYS System with a deaimetne E-ficld probe ET3DVE (5N 1507, Conversion factor 5 2 at 19040
ML was waed for the medsurements

| hes dhipmales was mounted an the small tnpod so that the dipele leedpsiint was possioned below the
cetler marking of the Nat phantem section and the dipole was oriented paralle] 10 the body axis dihe

sebution surface. The ineluded distamee holder was wied duriog measurements tor accurate distance
POSHIGMITE

The coarse prid with @ god spacing of [ 5mm was aligned with the dipele. The 7727 line cube was
chosen lor cube integration

't dipuple input power {forward power) was 250mW £ 3% The results ange nenmalized 1o 1% npul
poRveT

2. SAR Messuremen] with DANY System

Stapdard SAR-messurements werg perfonmed according (o the measurement conditions deseriteed in
sechion 1. Tl results (see (e supplied) heve been normalized 1o a dipole input power of 1W
{forward power] The resalling averaped 3 AR-values measured with the dosimetric probe BT30VE
SN 10T and applyng (he advaneed extrapalation are

averaped over | em’ {1 ol tissue 41 6 m¥ig L 175 %G (k-2

averaped over 10 o’ {10 gy of tissue 212 mWig t 17.5 9 gk 2}

U vabid sliven wieTLaniy



l*age 1 0f ]

[t Time 022601 171726

Test Labwrratory SPEAG, Zooch, Switzerland
File Name: SMEA026 SHNIS0T NS00 2640205 dad

DT Dipole 13N 310 Scerial: DYV - SN5d026
Program: Ihpoele Calibration

Communicalioee Syslem. CW 1000 Fregueney. 1900 511, Dy Cyele: 101
Sedoan: 150 L1900 MEEL, (a - 149 mhe'n, £ 580, p = 1K kg,-m']']
Fhantorn seciien Flal Sectivn

Dasy 4 Canfipuration:

- Probe ET30VE - SM 1507 ConvFi5 2, 52, 5.7), Calitvated. 17 1B2003

- Bensor-Surace:; dmm {Moechamcal Surface [xiection |

- Electronmics: [DAEY - 8N4 18 Calibraed: 1016/ 206} 3

- Phantom. SAM with CRP - TR 1My, Type: AWM &80 Senal. TP 19043

- Memsurement SW. DASY S V4.1 Boild 25, Postprocessinge %W SEMCALD. VI & Build 105

Pin =250 mW; d = 10 mm/Arca Scan (Rlch1cl): Measurement gnd: dx=15mm, dv=15mm

Bin = 250 mW; d = 10 mm/foom Scan {TxTs T Cube 0 Measuremend grod dx-- 5o, dy- Smm,
ds Smm

Keference Yalwe = 95.2 ¥im

Pexk RSAR — 18,6 Wikp

SARY I mWe, SARCID &) =531 mWip

Power Tinft 004 A6

d8

16
24

! i
32 i ]




SELOE

Calibration Laboratory of
Schmid & Partner

Engineanng AG
Dt g ptra gy 13, BO0 Liwrch, S iz risned

Ot EMPOOVE S BIESERG 1 T L T L T Ll

e bargilea] e Qb B

et T L -
i 20 b2 D TR LY
tonime e - A

Craltm e dale

o T T ——— |

THiE gkt AR KA LA T SoCoum gets T ACEn ety ol MATE ctimd i i i aborn peocri 8 Ak confommy ol tht procdieas wath e 150080
1 TOES wilemascesl Fhandard

&8 CAlbiaicns hawe been condoched e dosed Inabaretory facity: eraironmert iemperahr e 27+ 2 degrees Celoos and humssly 1 755% i

Coalbaatn Equpment sxed {MATE ritical lor cavbration] '

Miade Type icd Col Dage ] Socheduled Calibration
FeF gereraier R4S SAAL 00 plEe it ] 21-Mar 200F Inhouse chech Mar {4
Prower senzor HP B481A MYL1 DT T 18-0a1-02 -4

Power emaor HP 84814, UGIT2RETES DA 03

Prowei miqkr R EL4D BITIR]T 4 -0z oean3

Makark BrahTer HR BT52E LRI04 304 38 3 may-0 In gL chack Wy 93

Cakbvassd by

Appoved by,

Diare maoed Apei 12, 2000

Thaa calhrabon corydcaio m msoed o oo infarmediale sobbon unt e 2o =ifnlon grocess (Eaved on [TOAEC 17025 Meamatosal Saacdard) I
Catbraton Laboratory of Schired & Partnisl Eigaietorsd A5 o dalrpels d

EED- KL 1-A f'ﬁ-f"‘f" e Page 11}



I. Measuremen1 Conditions

The maasurements woere perfammed in the Mal section of the SAR win phantaom Lled with baady
simulating glvcol solution ot the followine clectnical parameters at 1900 24 [

Relative Dhelecteciey 51.2 5%
Candugtrety 1.5 mho/m + 5%

The DASYS Systemn with g dosimeine E-feld probe ETI0VR (5N 507, Conversion Factor 4.8 at 1900
MY was wsed for the measuremeants.

The dipole was ooonte] one the small iripoad so that the dipole Teedpoine wias posimoned elaw the
cener trarking of 1ke 1Tal phaniom scction and the dipole was oncnted parallel 1o ihe Tody axis {the
lomg side of the phaotom?. The standard measuning distance was 1mm from dipele center to the
solyuten suclace. The included distanee holder was vsed ducmg measucements lor aceuraie dislance

POSIIONINE.

The coarse gnd walh a prid spacing of 15mm was alipned with the dipale. The 7x7x7 ine cube was
chosen for cube intepration.

The dipele inpot power {Torwand poswe ek i 250mW = 3%, The resole are normalized 0 DA mgal
PHOWNET

2. SAR Messurement with DASYYd System

Standard SAR-mezzarements were performed according o the measerement conditions descrebed in
section 1. The results (xee figune supplicd) have been normadieed Looa dipirle anprot posver of DA
{forward power]. The resuling averaged SAR-valucs measurcd with the dosimeltric probe HT31RG
SN 1507 and applying the advanced extrapolation are:

averaped over 1om' €1 o} of tissue: 414 mVW¥ig + 168 %k 2
averaged over 10 om’ {19 g) of fissug; NOmWigd 16 2% (k-2

U validatinn umgertamty



Page | o171

DatyTime A8 [ 5:41: 14

Test Laboratory. SPPEAL, Zunch, >witrerland
Eile Name: SN5d026_SN1507_MISI0_O80405 dad

D1-T: Dipode LA MHz; Serial: DI1YHYL - S5N5d026
Frogrsm: 1Ihpole Calibralion

Communicatiom Sy siem. CW-1900, Frequency: TU00 8 Ge, Doy Cyele. 101
Madia: Muscle THHH MEL2, (5 - 1.39 mhodm, E 1.2, p - 1000 kg-"m‘}
Phantwm sectioi. Flatl Section

12A5Yd Combipuration:

- Prohe VT30VE - SN 1507, ConvEi4 8 4.2, 4 8), Calibrared: 17182003

« Sensor-Sucface; 4mm {Moechamcal Surfaoe Leiechon b

« Eleetromics: DALY - S5411; Calibraned: 10 Eas 20603

- Phantom. BALS with CREP - FF IO8HE, Type: SAM 459, Seral 11 5996

- Memsurement W 12A5YA V4.1 Buitd 33, Postprocessing 5W0 SEMOAL, W L6 Build 144

Fin =250 mW: Jd = 1) mm/fArea Scan (81 x81x1jz Measuremaeot grid: dx 15, dy - L>mm

Fin = 250 mW: d = 10 mm/Zoom Scan {TaTa TWCube 07 Measurement pnd: dx: Smm, dy -3mm,
dz=3mm

Refarance Yalue =%1.2 vim

Peak SAR - [5.4 Wike

SAR{] gy 106 mWeg, SARCID g1 =551 mWwig

FPoraeer Thoutr 0 00

a8




