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1. SUMMARY OF SAR TEST REPORT

1.1 Test Details

Period of test 2003-10-03 to 2003-10-06

SN, HW, SW and DUT numbers | SN: 004400/32/172504/4, HW: 1601, SW: 2.04, DUT: 06800
of tested device
Accessories used in testing Battery BL-5C, DUT #'s: 06418, 06671, 06799
Headset HS-5, DUT: 06512, HW: 0.2, MV: 0.1
Loopset LPS-4, DUT: 06260, HW: 4.0, SW: B6.0
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

SAR limit | \easured
Mode Ch / f (MHz) EIRP Position SARvalue | Result
(1g avg) 1
(1g avg)
1(;;(';/(; 661 /1880 29.3dBm Left Cheek 1.6 W/kg | 0.66 W/kg | PASSED

Note: The radiated power for this device was measured by an accredited test lab.

1.2.2 Body Worn Configuration

sAR limit | Measured
Mode Ch / f (MHz) EIRP Separation distance SARvalue | Result
(gavg) | 7,
(1g avg)
(jggg 512 /1850 29.7.dBm 15cm 1.6 W/kg | 1.20 W/kg | PASSED
1.2.3 Maximum Drift
| Maximum drift during measurements -0.24 dB
1.2.4 Measurement Uncertainty
| Extended Uncertainty (k=2) 95% $29.1%
SAR Report Type: NHL-9
SAR0341_03
Applicant: Nokia Corporation Copyright O 2003 TCC Salo

4/44




3

TCC e

Salo

R \WNAag
¢ Zenpio

° Suom, o
FinLan®

T117 (EN ISO/IEC 17025)

2. DESCRIPTION OF THE DEVICE UNDER TEST (DUT)

Device category Portable

Exposure environment General population/uncontrolled

Unit type Prototype unit

Modes and Bands of GSM GPRS EGPRS BT
Operation 1900 (GSM) (EDGE)

Modulation Mode GMSK GMSK 8PSK

Duty Cycle 1/8 2/8

Transmitter Frequency Range | 1850.2 - | 1850.2 - | 1850.2 - | 2400.0 —
(MHz) 1909.8 | 1909.8 | 1909.8 | 24835

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

EGPRS mode was not measured, because maximum averaged output power is more than 3 dB
lower in EGPRS mode than in GPRS mode.

2.1 Picture of Device

Flip closed Flip open

2.2 Description of the Antenna

The device has an internal patch antenna.

SAR Report Type: NHL-9
SAR0341_03
Applicant: Nokia Corporation Copyright O 2003 TCC Salo
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2.3 Batteries
The device was measured with battery BL-5C.
2.4 Headsets

The device was measured with headset HS-5 and loopset LPS-4.

3. TEST CONDITIONS

3.1 Temperature and Humidity

Period of measurement: 2003-10-03 to 2003-10-09
Ambient temperature (°C): 22.1t022.2
Ambient humidity (RH %): 35to0 41

3.2 Test Signal, Frequencies, and Output Power

The device was put into operation by using two call testers, one for GSM or GPRS calls and one
for BT. 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.

4. DESCRIPTION OF THE TEST EQUIPMENT
4.1 Measurement system and components

The measurements were performed using an automated near-field scanning system, DASY 3
software version 3.1d, manufactured by Schmid & Partner Engineering AG (SPEAG) in
Switzerland. The SAR extrapolation algorithm used in all measurements on the test device was
the ‘worst-case extrapolation’ algorithm.

The following table lists calibration dates of SPEAG components:

SAR Report Type: NHL-9
SAR0341_03
Applicant: Nokia Corporation Copyright O 2003 TCC Salo
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Test Equipment Serial Number | Calibration expiry
DASY3 DAE V1 372 08/2004
E-field Probe ET3DV6 1395 08/2004
Dipole Validation Kit, D835V2 462 07/2004
Dipole Validation Kit, D1900V2 5d013 07/2004

Additional test equipment used in testing:

Test Equipment Model Serial Number Cag)t();aiagon

Signal Generator SMLO3 101265 06/2004
Amplifier TL-2001 501137 -

Power Meter NRVS 849305/028 07/2004
Power Sensor NRV-Z32 839176/020 07/2004
Digital Radiocommunication Tester CMU 200 835734/049 04/2004
Digital Radiocommunication Tester CMU 200 101111 07/2004
Vector Network Analyzer 8753E US38432928 10/2003
Dielectric Probe Kit 85070C US33020420 -

4.1.1 lsotropic E-field probe, SN: 1395

Construction

Symmetrical design with triangular core
Built-in optical fiber for surface detection system

Built-in shielding against static charges
PEEK enclosure material (resistant to organic solvents, e.g., butyl

diglycol)
Calibration

Frequency
Optical Surface
Detection
Directivity

Calibration certificate in Appendix A

10 MHz to 3 GHz (dosimetry); Linearity: £ 0.2 dB (30 MHz to 3 GHz)
+ 0.2 mm repeatability in air and clear liquids over diffuse
reflecting surfaces

+ 0.2 dB in HSL (rotation around probe axis)

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

Dynamic Range

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

SAR Report
SAR0341 03
Applicant: Nokia Corporation
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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
Application General dosimetry up to 3 GHz

Compliance tests of mobile phones

Fast automatic scanning in arbitrary phantoms

4.2 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 P1528/D1.2, April 21, 2003 (as established by sub committee SCC-34/SC-2).

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.

The SPEAG device holder (see Section 5.1) was used to position the test 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
P1528/D1.2, April 21, 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:

SAR Report Type: NHL-9
SAR0341_03
Applicant: Nokia Corporation Copyright O 2003 TCC Salo
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1900MHz band
Ingredient Head_ Musclg

(% by weight) (% by weight)
Deionised Water 54.88 69.02
Butyl Diglycol 4491 30.76
Salt 0.21 0.22

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.

System verification, head tissue simulant

SAR [W/kg] Dielectric Parameters
f [MHz] Description q & o [S/m] Temp
g [°C]
Reference result 11.0 39.8 1.46 N/A
1900 + 10% window 9.90 to 12.1
2003-10-03 11.3 38.0 144 21.2
System verification, body tissue simulant
SAR [W/kg] Dielectric Parameters
f [MHz] Description 1 €& o [S/m] Temp
g [°C]
Reference result 10.6 51.0 157 N/A
1900 + 10% window 954t011.7
2003-10-06 9.74 50.6 155 20.3
2003-10-09 9.83 50.7 155 214
Plots of the Verification scans are given in Appendix A.
SAR Report Type: NHL-9
SAR0341 03

Applicant: Nokia Corporation
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4.3.3 Tissue simulants used in the measurements

Head tissue simulant measurements
Dielectric Parameters
f [MHz] Description €r o [S/m] Temp [°C]
Recommended value 40.0 1.40 N/A
1880 + 50 window 38010420 | 1.33t0 147
2003-10-03 38.1 1.43 21.0
Body tissue simulant measurements
Dielectric Parameters
f [MHz] Description €r o [S/m] Temp [°C]
Recommended value 53.3 152 N/A
1880 + 5% window 50.6t056.0 | 1.44t01.60
2003-10-06 50.7 1.52 21.0
2003-10-09 50.7 1.52 21.0

5. DESCRIPTION OF THE TEST PROCEDURE

5.1 Device Holder
The test device was placed in the device holder (illustrated below) that is supplied by SPEAG as

an integral part of the Dasy system.

Type: NHL-9

SAR Report
SAR0341 03
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Device holder supplied by SPEAG

A Nokia designed spacer (illustrated below) was used to position the test device within the
SPEAG holder. The spacer positions the test 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.

,-’;.
|

L
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 P1528/D1.2 April 21 2003
"Recommended Practice for Determining the Spatial-Peak Specific Absorption Rate (SAR) in the
Human Body Due to Wireless Communications Devices: Experimental Techniques”.

(B

Photo of the device with fIi closed Photo of the device with flip open in

in “cheek” position. "cheek" position.
SAR Report Type: NHL-9
SAR0341_03
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Photo of the device with flip closed Photo of the device with flip open in
in “tilt” position. "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 1.5
cm 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.

1.5 cm spacer 1.5 cm spacer

[

Photos of the device positioned for Body SAR measurement with flip closed and open. 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
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: NHL-9
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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, y and z -directions) [Numerical Recipes in C, 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 1mm spacing.

SAR Report Type: NHL-9
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6. MEASUREMENT UNCERTAINTY

Table 6.1 — Measurement uncertainty evaluation

. P1528 | Tol. | Prob . Ci ui Vi
Uncertainty Component Sec %) Dist Div %)
Measurement System
Probe Calibration E2.1 +4.8 N 1 1 +4.8 00
Axial Isotropy E2.2 4.7 R V3 (1-cp)t2 | £19 00
Hemispherical Isotropy E2.2 +9.6 R V3 (cp)12 +3.9 00
Boundary Effect E2.3 +8.3 R V3 1 +48 | ®
Linearity E2.4 +4.7 R V3 1 +2.7 [
System Detection Limits E25 +1.0 R V3 1 06 | ®
Readout Electronics E2.6 +1.0 N 1 1 +1.0 00
Response Time E2.7 +0.8 R V3 1 05 | ®
Integration Time E2.8 +2.6 R V3 1 +1.5 00
RF Ambient Conditions - Noise E6.1 +3.0 R V3 1 +1.7 o
RF Ambient Conditions - Reflections E6.1 +3.0 R V3 1 1.7 00
Probe Positioner Mechanical Tolerance E6.2 04 R V3 1 +0.2 00
Probe Positioning with respect to £6.3 +29 R V3 1 +17 o
Phantom Shell
Extrapolation, interpolation and
Integration Algorithms for Max. SAR E5.2 +3.9 R V3 1 +2.3 00
Evaluation
Test sample Related
Test Sample Positioning E421 | +6.0 N 1 1 +6.0 | 11
Device Holder Uncertainty E4.11 | £5.0 N 1 1 +5.0 7
Output Power Variation - SAR drift 663 | +10.0 R V3 1 +5.8 o
measurement
Phantom and Tissue Parameters
Ph_antom Uncertainty (shape and £31 +40 R V3 1 +23 w
thickness tolerances)

Liquid Conductivity Target - tolerance E3.2 5.0 R V3 0.64 18 | ®
Liquid C_onductlwty - measurement £33 455 N 1 064 +35 5
uncertainty
Liquid Permittivity Target tolerance E3.2 +5.0 R V3 0.6 +1.7 00
Liquid Rermltt|V|ty - measurement £33 +29 N 1 06 +17 5
uncertainty
Combined Standard Uncertainty RSS +14.5 | 208
Coverage Factor for 95% =2
Expanded Standard Uncertainty +29.1
SAR Report Type: NHL-9
SAR0341 03
Applicant: Nokia Corporation Copyright O 2003 TCC Salo
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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 | 1P option Position Ch512 Ch 661 Ch 810
1850 MHz 1880 MHz 1910 MHz
Power level 29.7 dBm 29.3dBm 29.4 dBm
Cheek 0.466 0.650 0.531
Left
closed Tilt - 0.591 -
. Cheek - 0471 -
Right
Tilt - 0479 -
GSM 1900
Power level 29.6 dBm 28.6 dBm 27.6 dBm
Cheek - 0.552 -
Left
open Tilt - 0.522 -
. Cheek - 0.569 -
Right
Tilt 0.530 0.589 0.398
Highest SAR value
closed measurement in this band - 0.657 -
repeated with BT active
GSM 1900 -
Highest SAR value
open measurement in this band - 0574 -
repeated with BT active

The measured Body SAR values for the test device are tabulated below:

SAR Report Type: NHL-9
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1900MHz Body SAR results
SAR, averaged over 1g (W/kg)
Mode and . . .
Band Flip option Body-worn location setup ch512 Ch 661 ch 810
1850 MHz 1880 MHz 1910 MHz
Power level 29.7 dBm 29.3 dBm 29.4 dBm
closed Headset HS-5 1.20 1.08 0.764
Loopset LPS-4 1.08 1.02 0.761
GPRS 1900
Power level 29.6 dBm 28.6 dBm 27.6 dBm
open Headset HS-5 0.812 0.665 0.486
Loopset LPS-4 0.757 0.652 0.555
Highest SAR value
measurement (with HS-5) in i i
GRS this mode repeated with BT 115
active
GPRS 1900 =
Highest SAR value
measurement (with HS-5) in i i
open this mode repeated with BT 0.806
active
Plots of the Measurement scans are given in Appendix B.
SAR Report Type: NHL-9
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APPENDIX A: VALIDATION SCANS

System verification, head tissue simulant, 1900 MHz
2003-10-03
t(lig.)=21.2°C

Dipole 1900 MHz

SAM 2, Flat

Probe: ET3DVA - 3M1395; ConvF(5 20,5 20,5 201, Crest factor: 1.0, Brain 1900 MHz: 0= 1 44 mho/m 5= 380 p= 100 gfem?

Cubes () Pealc 21 8 mW/g£007 dB, SAR(1g): 113 mW/ gz +£005 dB, 3AR(10g): 570 mW/g£0.04 dB, (Worst-case extrapolation)
Fenetration depth: 7.7 (7.3, £.8) [tmem)

Fowerdrift: -0.02 dB

AN
B /14
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System verification, body tissue simulant, 1900 MHz
2003-10-06
t(lig.)=20.3°C

Dipole 1900 MHz

SAM 2; Flat

Prahe: ET3DVE - 31395, ConvF(4.90,4.90,4 90, Crest factor: 1.0, BODY 1900 MHz =1 55 mho/m £= 506 p= 100 gfem3

Cubes () Peak: 175 mWig+013dB, AR (12274 mW/z£003 dB, BAR10g): 510 mW/g+001 dB, (Advanced extrapolation)
Penetration depth: 9.2 (2.0, 2.6 [tum)

Powerdrift: 0.02 dB

W

.\
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System verification, body tissue simulant, 1900 MHz
2003-10-09
t(lig.)=21.4°C

Dipole 1900 MHz

A 2; Flat

Probe: ET3DVE - 3M1395, ConvF4.90,4.90,4 90; Crest factor: 1.0, BADY 1900 MHz: 0= 155 mhao/m 5= 507 p=1.00 gfem?

Cubes (2 Peak: 171 mW/g£001 dB, 3AR(12) 283 mW/g+001 dBE, 3AR(10g): 522 mW/z+002 dB, (Advanced extrapolation)
Penetration depth: 24092, 997 [man]

Powerdft: 0.04 dB

AN
W/

SAR Report Type: NHL-9
SAR0341_03
Applicant: Nokia Corporation Copyright O 2003 TCC Salo
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APPENDIX B: MEASUREMENT SCANS

NHL-9, Flip closed, Left Cheek, GSM1900
2003-10-03
t(lig.)=21.0°C

SAM 2 Phantom; Left Hand Section; Position: (90%,59%); Frequency: 1320 LIHz

Probe: ET3DVE - 3101395, ConvF(5.20,5.20,5. 200, Crest factor: £.0; Brain 1880 MHz: 0= 1 .43 mho/m g =381 p=1.00 gfem?
Cube SxdeT: SAR (1) 0650 m'Wig, SAR (10g): 0360 mWWa, (Worst-case extrapolationm)

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

Fowerdrift: -0.11 dB

SAR Report
SAR0341 03
Applicant: Nokia Corporation

Type: NHL-9

Copyright O 2003 TCC Salo
20/44
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NHL-9, Flip closed, Left Tilt, GSM1900
2003-10-03

t(lig.)=20.9°C

SAL 2 Phantos; Left Hand Bection; Posttion: (90°,59%); Frequency: 1880 MHz

Probe: ET3DVE - 3M1395; ConvF(5 20,5 20,5 20, Crest factor: 2.0, Brain 1280 MHz =1 43 mho/m £ =381 o= 100 gfem?
Cube Sl SARCLZ: 0591 mWig AR (10g): 0.326 mW/ g, (Worst-case extrapolatio)

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

Powerdrift: -0.0% dB

SAR Report Type: NHL-9
SAR0341 03

Applicant: Nokia Corporation Copyright O 2003 TCC Salo
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NHL-9, Flip closed, Right Cheek, GSM1900
2003-10-03

t(lig.)=20.2°C

BAL 2 Phantom; Righ Hand Section, Position: (90°,301); Frequency: 1220 IH=

Probe: ET3DVE - 31395, ConwF(5 20,5 20,5 200, Crest factor: 80; Brain 1880 MHz: 0= 143 mha/m 5 =381 p= 100 gfem?
Cube S5 SAR (12 0471 mW/g SAR (102 0278 mW/g, (Worst-case extrapolation)

Coarge: Dx=150, Dy =140, D=z=100

Powerdrift: -0.05 dB

SAR Report Type: NHL-9
SAR0341 03

Applicant: Nokia Corporation Copyright O 2003 TCC Salo
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NHL-9, Flip closed, Right Tilt, GSM1900
2003-10-03

t(lig.)=20.2°C

3AM 2 Phantom; Righ Hand Section; Position: (90°,301%); Fregquency: 1820 MHz

Probe: ET30VE - 3M1395; ConvF(5.20,5.20,5 20, Crest factor: 8.0, Brain 1280 MHz 0= 143 mho/m 5= 381 p= 1.00 gfom?
Cube Sl BAR (120 0479 wmWig, AR (102 0268 mWW/ g, (Worst-case extrapolation)

Coarse:De=150, Dy =140,Dz= 100

Powrerdrift: 0.01 dB

SAR Report Type: NHL-9
SAR0341 03

Applicant: Nokia Corporation Copyright O 2003 TCC Salo
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NHL-9, Flip open, Left Cheek, GSM1900
2003-10-03

t(lig.)=20.8°C

3AM 2 Phantom, Left Hand Section; Position: (90°,59%); Frequency: 1220 MHz

Probe: ET30VE - 31395, ConvF(5.20,5.20,5 207, Crest factor: .0, Brain 1220 MHz 0= 143 mho/m 5= 381 p= 100 gfom?
Cube Sl AR (180 0552 mW/g, SAR(10g): 0329 mWW/ g, (Worst-case extrapolation)

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

Powerdrift: 0.00 dB

SAR Report Type: NHL-9
SAR0341 03

Applicant: Nokia Corporation Copyright O 2003 TCC Salo

24/44



KR
CC % =
9 A
I g 8
z 2
Salo > J
R

T117 (EN ISO/IEC 17025)

NHL-9, Flip open, Left Tilt, GSM1900
2003-10-03
t(lig.)=20.6°C

SAM 2 Phantom, Left Hand Section; Position: (90°,58%); Frequency: 1820 MHz

Probe: ET3DVE - BH1305; ConwF(5.20,5.20,5 201, Crest factor: 8.0, Brain 1880 MHz: 7= 143 mho/m 5= 35.1 p= 100 gfem?
Cube SdxT: BAR(1g): 0522 Wi, SAR (10g): 0312 m'Wg, (Worst-case extrapolation)

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

Powerdrift: 0.00 4B

SAR Report Type: NHL-9
SAR0341_03
Applicant: Nokia Corporation Copyright O 2003 TCC Salo
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NHL-9, Flip open, Right Cheek, GSM1900
2003-10-03

t(lig.)=20.5°C

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

Probe: ET3DVE - 3M1395; ConwF(5.20,5.20,5 200, Crest factor: 80, Brain 1820 WHz: 0= 1 43 mho/m 5= 381 p= 100 gfom?
Cube Szl AR (18 0569 mW/g, SAR (102 0316 mW/ g, (Worst-case extrapolation)

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

Powerdnft: 0.10 dB

SAR Report Type: NHL-9
SAR0341 03

Applicant: Nokia Corporation Copyright O 2003 TCC Salo
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NHL-9, Flip open, Right Tilt, GSM1900
2003-10-03
t(lig.)=20.5°C

BALM 2 Phantom, Righ Hand Section, Position: (90%,3017); Freguency: 1280 IHz

Probe: ET3DVA - 31393, ConwFi(5.20,5 20,5 20); Crest factor; 8.0, Brain 1880 MHz: 0= 1 43 mho/m £ =381 p=1.00 gfom?
Cube Sdel BAR (1) 0580 miaig, SAR(10g): 0349 mW/e, (Worst-case extrapolatiom)

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

Powerdrift: -002 dB

SAR Report Type: NHL-9
SAR0341_03
Applicant: Nokia Corporation Copyright O 2003 TCC Salo

27/44



TCC

4 0

z 2

Salo > J
o Suow, o

RN aN®

T117 (EN ISO/IEC 17025)

NHL-9, Flip closed, Left Cheek, BT active, GSM1900
2003-10-03

t(lig.)=20.0°C

BANM 2 Phantom; Left Hand Section; Position: (90°,29%); Frequency: 1280 LHz

Probe: ET3DVE - 31395, ConwF(3 20,5 20,5 200, Crest factor: 8.0; Brain 1830 MHz: 0= 1 43 mhafm =381 p= 100 gfem®
Cube ST BAR (1) 0657 m'@ig, SAR(10g): 0364 mWWe, (Worst-case extrapolatiom)

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

Fowerdift: -0.03 dB

SAR Report Type: NHL-9
SAR0341 03

Applicant: Nokia Corporation Copyright O 2003 TCC Salo
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NHL-9, Flip open, Right Tilt, BT active, GSM1900
2003-10-03

t(lig.)=20.0°C

3AL 2 Phantom; Bigh Hand Section; Position: (90°,301%); Frequency: 1380 LHz

Probe: ET3DVE - 3M1395; ConvF(5.20,5 20,5 200, Crest factor: 8.0, Brain 1830 WHz: ¢ = 1 43 mho/m 5= 38.1 p= 100 gfom?
Cube 505x7: SAR (L2 0574 mWrg, SAR (102 0337 mW/ g, (Worst-case extrapolation)

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

Powerdrift: 0.05 dB

SAR Report Type: NHL-9
SAR0341 03

Applicant: Nokia Corporation Copyright O 2003 TCC Salo
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NHL-9, Flip closed, HS-5, Body 1.5 cm, GSM1900
2003-10-06

t(lig.)=20.1°C

SAM 2 Phantom, Flat Bection; Position: (2707907, Frequency: 1850 MHz

Probe: ET3DVE - 3H1395; ConvF(4.90,4.90,490); Crest factor: 40, BODY 1220 MHz: o= 1.52 mho/m 5= 50.7 p= 1.00 gfem?
Cube ST SAR (120 1.20 mWrg, AR (10g): 0693 mWWa, (Worst-case extrapolation)

Coarse: Dx=120,Dy=120,Dz=120

Powrerdrift: 0.02 dB

SAR Report Type: NHL-9
SAR0341 03

Applicant: Nokia Corporation Copyright O 2003 TCC Salo
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NHL-9, Flip open, HS-5, Body 1.5 cm, GSM1900
2003-10-06

t(lig.)=20.0°C

BaM 2 Phantom; Flat Section; Position: (270°,90%); Frequency: 1250 LHz

Probe: ET30VE - 31395, ConvFr4.90,4.00, 490, Crest factor: 4.0; BODY 1880 IMHz: 0= 1.52 mho/m 5= 507 p=1.00 gfem®
Cube Schud: SAR(1 200812 mW/g 3AR (102): 0,468 mW/ g, (Worst-case extrapolation)

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

FPowerdrift: 0.02 dB

SAR Report Type: NHL-9
SAR0341 03

Applicant: Nokia Corporation Copyright O 2003 TCC Salo
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NHL-9, Flip closed, LPS-4, Body 1.5 cm, GSM1900
2003-10-09

t(lig.)=21.1°C

SAM 2 Phantom, Flat Section; Posttion: (270°,90%; Frequency: 1350 MHz

Prowe: ET3DVE - SH1395; ConvFid 90,490,490, Crest factor: 4.0, BODY 1880 IMHz: d=1.52 mho/m £= 507 p= 100 gfem?
Cube 5x5d: 3AR (120 108 mWig, SAR102: 0627 mW/ig, (W orst-case extrapolatiosn)

Coarge: Dx=120, Dy =120 Dz=120

Fowerdrift: 003 dB

SAR Report Type: NHL-9
SAR0341 03

Applicant: Nokia Corporation Copyright O 2003 TCC Salo
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NHL-9, Flip open, LPS-4, Body 1.5 cm, GSM1900
2003-10-09

t(lig.)=20.8°C

B340 2 Phantom, Flat Section; Position: (270°,90%); Freguency: 1550 MHz

Probe: ETZDVE - SH1395; ConwF(4.90,4.90,490); Crest factor: 4.0, BIDY 1820 MHz: o= 152 mhofm =507 p=1.00 gfcm®
Cube 5527 BAR (120 0757 aWig AR 102 0.443 mWW g, (W orst-case extrapolation)

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

Powrerdnft: 0.00 dB

SAR Report Type: NHL-9
SAR0341 03

Applicant: Nokia Corporation Copyright O 2003 TCC Salo
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NHL-9, Flip closed, HS-5, Body 1.5 cm, BT active, GSM1900
2003-10-06

t(lig.)=20.1°C

SAM 2 Phantom; Flat Bection, Position: (270%,90%); Frequency: 1230 MHz

Probe: ET3DVE - 3M1395, ConvFi4.90,4.90,4 903, Crest factor: 4.0; BODY 1220 MHz: o= 152 mho/m 5= 30.7 p=1.00 gfem?
Cube Sudl: SAR (12115 mWWg, SAR(10g): 0662 wW/ g (Worst-case extrapolation)

Coarge: De=120,Dw=120,D=z=120

Powerdrft: -0.24 dB

SAR Report Type: NHL-9
SAR0341 03

Applicant: Nokia Corporation Copyright O 2003 TCC Salo
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NHL-9, Flip open, HS-5, Body 1.5 cm, BT active, GSM1900
2003-10-06

t(lig.)=20.0°C

240 2 Phantom, Flat Section; Posttion: (2707907, Frequency: 1350 MHz

Probe: ET3DVE - SH1395; ConvF(4.90,4.00,490); Crest factor: 4.0, BODY 1880 MHz: 0= 152 mho/m g=30.7 p= 100 gfem?
Cube ST BAR (12 0806 mW/g, BAR (102 0.458 mW/g, (Worst-case extrapolation

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

Povrerdrift: 0.00 dB

SAR Report Type: NHL-9
SAR0341 03

Applicant: Nokia Corporation Copyright O 2003 TCC Salo
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Z-PLOT corresponding Maximum Head SAR result / GSM1900:

NHL-9, Flip closed, Left Cheek, BT active, GSM1900
2003-10-03
t(lig.)=20.0°C

3AM 2 Fhantom; Section; Position: ; Frequency: 1280 MHz
Prabe: ET3DVE - 171395, ConwF(3.20,5.20,5 20); Crest factor: 2.0; Brain 1330 MHz 0= 1.43 mhoftm 5 =381 p=1.00 g/en

L0
Z-Axs De=00,Dy=00,Dz=50

SAR tot [mWrg]
= o o - —-
= [=3% L] = .I:J

=
B

=
=

Z-PLOT corresponding Maximum Head SAR result / GSM1900:

NHL-9, Flip closed, HS-5, Body 1.5 cm, GSM1900
2003-10-06
t(lig.)=20.1°C
SAM 2 Phantom; Section, Position: ; Frequency: 1850 MHz
Probe: ET3DVE - 31305, ConvF(4.90,490, 400, Crest factor: 4.0, BIDY 1820 MHz: 0 = 1.52 mho/m 5= 50.7 o= 1.00 gfem?

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

SAR tot [mWig]

SAR Report Type: NHL-9
SAR0341_03
Applicant: Nokia Corporation Copyright O 2003 TCC Salo
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APPENDIX C: RELEVANT PAGES FROM PROBE CALIBRATION REPORT(S)

Calibration Laboratory of
Schmid & Partner

Enginearing AG
Tesghaesirese 43, 1004 Turich, Switzerand

Cliant Mokia TCC Balo

CALIBRATION CERTIFICATE

Dbjeet] ETA0NVE - SM: 1395

Caltrion procedures) Qb CAL-01 w2

Galtzabon dute Faol s Lt e 1 R
Cangston of e cebaed ven - TolBraNGefaccarding 1o the specific calibration documeant)

Thbg o By ion Fae e SOOLITEt Didoatelty of MATE isad in the calitrafion procecdares and arvdermity o Be procednes. with the I50VES
170 imemalonal endand

AN CalnEi Mo B i i s il y by

T 4l 7 dagresss Calehm pnd hursidiy < THS.

Calibratos Emapnenl used [HETE critewl for caltbrmtian|

zdal Typa e Tl Clxbs- BT rndead by Cowtifioaris Me.) il ke bt i
RF geresai HE M LS04 H T #-Aug A8 (BPEAS, In b check Aug 23] In howss chacic: Aug-22
Prassr sensor E4d] 2, MR AEETT F-Api-I3- PMETAS, Mo PEI-(50) Apr-04

Pt sorer HF S48 18 P D 16 O [Agilene, Mo, 2000001 EY Sepa3

Prwses muake: S0 BL103 G4 LIETE F-Apri PAETAS, Mo Z37-02500 g0

Hufraath Snakyne HP BT23E LIGITIR0NER 10-Qetg- [Rghent, ha. 24BR10331 ) I Mo check Oondd
Fluks Prccans Calbraior Type TG SN 6256803 3-5epa1 |ELCAL, e 2360} Bepd3

Mame F uration L] —
[Er— R T m
| smprmesd by RAfE PR S Lty Dokl 7 f"ﬁ ¥ # .
| 3 et P el i TR LS T

Dk e w29, D003
|
E This culibration carilicals m e s o iskermedale sakition Ul e sceredtabion pracers (e on FROAE 1TIRE indeimuianad Havdaid) o
; G alsntion Latoraicey af Schmid & Pamne Enginsring &G 18 compleiog
|
|

EA0- PG - A Baga 1 [1)

SAR Report
SAR0341_03
Applicant: Nokia Corporation
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ET3DVE 5N:1385

Sensitivity in Free Space

Narmx, .71 pviIm)
Narmy .74 pVIIm)
Normz 166 WVIIm)

Sensitivity In Tissue Simulating Liguid

DASY - Parameters of Probe: ET3DVE SN:1395

Dinde Comprassion

DCP X
DRy
DOP Z

August 28, 2003
a4 my
94 my
94 my

o= 08T £ 5% mbaim

Beundary effes):
Alpha
Cepth

Haad A00 MHE E= 41,5 + 5%

il For f=B00-1 000 MAx with Hid Tissus Simubiting Liquicl acconding to EM 50061, 1 S28-2000
GoruF X 6.3 295 =3
CornF ¥ B3 295% k)
CornF 2 6.3 105% k=3

Higsd 1600 MHz E® 40,0 + 5%

o4z
2,58

= 1.40 £ 5% rbosm

“alid For f=1710-1910 M-z with Heed Tises Srulating Licud accorcing 1 EN 50361, P1528-200X

K
ProSs,

R \WNAag
“lungo¥®

° Suom, o
FinLan®

T117 (EN ISO/IEC 17025)

CornF X B2 95% k=3 Boundary affact:
CorwF ¥ 5.2 2950 k=) Algha .54
CoruF 2 5.2 2950 ksl Depth 256
Boundary Effect
Head 900 MHz Typical SAR gradient: § % per mm
Probe Tip o Boundary 1 mm 2 mm
TAFy [T] Without Camracion Algarithm 1.7 BT
B4R [ with Gomestion Algarthm 0.4 0.6
Hear 1800 MHz Typical BAR gradisal: 10 % par men
Froba Tip be Boundary 1mm i mm
5A4Fpw W] Wihout Gomacton Algarithm 14.8 B4
SARy, %] Wih Comechion Akgotim .1 0
Sensor Offset
Prabe Tip o Sensar Cenber .7 mm
Dplical Suace Detesclion 1.T£02 mm
Page 2 of9
SAR Report Type: NHL-9
SAR0341 03

Applicant: Nokia Corporation
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ETIDVE SN: 1395 August Z8, 2003

f = 1800 MHz, WG A22Z | fm 2500 MHz, WG R22

s ) e i == Tpt

Isotropy Error (4), 6 = 0°

1.00
gpg |+ (b Py e by
(40 = [ 1 N (N N N NN N N

z;E. e
' == 100 WHe
—d— 300 WHz
a0 —a— 000 Wz ||
.60 1 11 1 (- 11 1 | B - 1 | 1 —a— 250 M
0,80 | 1 | | . ] e
00l 1 | LI L1
] (=] 120 180 240 3040 El=u]

arruroE)
f=]
=

Fage 4 aof 9

SAR Report Type: NHL-9
SAR0341_03
Applicant: Nokia Corporation Copyright O 2003 TCC Salo
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ETA0WE SN; 1385 August 28, 2003
Conversion Factor Assessment
1= 800 MHz, W3 RS [bady) f= 1500 MHz, WG R22 (bady)

SARpc] | W

a[mm] 2[mm]
—a—anafylcal  —9— Maasananmels | —S—dnalicl =G Reasumaty
Body A00 MHz =550 % 8% 9= 1,05 2 5% mho'm

‘akd for F=B00-1000 MHz with Body Tissue Simulating Uguid according to OET E5 Suppd. ©

CanvF X B.2 £49.6% (i=2| Boundary efect

CamF ¥ B.2 +0.5% (k=2 #lpha 0.48

CanE F 6.2 £9.5% (=2} Deplh 237
Body 1800 MHz 5= 53.3 3% TF 1.52 = 5% mhasm

viahd for P 71001570 MAZ with By Tieoun Simuteting Liguid acoording to OET 65 Supgl, ©

Cam® X 4.9 £9.5% =] Bodritary sftect
Camt Y 4.9 +95% =2 &lpha 0b.E1
Comet 2 4 9 +a5% (=2 Diagith 2,60
Fage 8 of 9
SAR Report Type: NHL-9
SAR0341 03
Applicant: Nokia Corporation Copyright O 2003 TCC Salo
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APPENDIX D: RELEVANT PAGES FROM DIPOLE VALIDATION KIT REPORT(S)

1900 MHz DIPOLE; HEAD CALIBRATION:

Schmid 8 Partner
Engineering AG

Zaughawastrasws £3, 8004 Twrich, Switzarimnd, Phans +41 1 245 &7 00, Fax +87 1 245 9F Fi

DASY3
Dipole Validation Kit

Type: D1900V2
Serial: 5d013

Manufactured:

April 30, 2002
Calibrated;

July 1, 2002

SAR Report
SAR0341 03

Type: NHL-9
Applicant: Nokia Corporation

Copyright O 2003 TCC Salo
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1900 MHz DIPOLE, BODY CALIBRATION:

Calibration Laboratory of
Schmid & Partmer

Enginaaring AG
Do) b dafeannn &1, EO34 Furish, Switrasdand

Clhent HNokia Inc, Salo TTC

CALIBRATION CERTIFICATE

Stigoid DHB0OVE - SN53013

TN pecedeals) QA CAL-D5.v2

Caliserhzr Enlp Jatsary E,m

T2 i e ok chard

Sl iben Ecupman umed (NETE orifosd Tor oafibration|

Mol Typa (11}
AF pananics MP S04 BG4I MO0
Flzwwr sarmer FA4 128 LI aF = e rd
Ezwwr weracr HF HRLG WPV 2H 80
Frower meier EPU F44150 SR T
| Pitbota ke Senmbre B ETHIR LERITH N

Flubir P Culrnler Typs T SH- 8283800

o
Caldwated ity o Weterl
it Ly Forfi Paliowi

Salrrian Lakarwiory of Heankl & Pame Engoeding 440 & gl

Cal Ol

Carabon procedurs for dipole validation kits

-S4 (i banma chscis fug 23]

E-Mur-fn
18- Eap b
15-Eun-42
S iy-D
Ldepay

Funciion

EELE P A

ok ol e setvamzean i Tiolerance (atoording fo the Specific calibration document)
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T117 (EN ISO/IEC 17025)

Test Labomtory: SPEAG, Zinich, Switzerland
File Mame: SM54013_SN1507 MI900 090103424

DUT: Dipoke 1900 MHz  Type & Serial Nomher: D900V 2 - SNS4013
Program: [Hpobe Calibration; Pin = 250 mW; d = 10 mm

Communication Sysiem: CW-1900, Freguency: 1900 MHz: Duty Cvele: 1:1
Mudium: Muscle 1900 MH2 (= 1.57 mhn'm, ¢ = 5097, 5= 1000 kgim3)
Phantom seetion: FlatSection

DALY A Configaration

- Probe: ETADVS - SM1507, Conv(4.5, 4.9, 4 9% Calibrated: 172472002
- Bensoe-Surface. 4mm (Mechanical Surfiace Detection)

- Electranscs: DWED « S8410; Calibrated. 7/1R2002

= Phartomm; SAM 44 - TR L0

- Softanre ASYS VA0 Build 51

Area Scan (81x81x1): Measuroment grid: dx=1 Smm, dy=15mm
oo Sean (Ta7271Cube 0: Messrerneni grid: dy~Smm, dy="mm
Reference Value = 91.7 ¥im

Peak SAR = 19.4 mW/g

SAR(I gl= 1006 mWig; ARG g) = 544 mWig

Povweer Dt = <0 103 dB

D T 01093 | 70405
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