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1. SUMMARY OF SAR TEST REPORT

1.1 Test Details

Period of test

2003-08-08 to 2003-08-12

SN, HW, SW and DUT numbers
of tested device

SN: 004400/21/168455/8, HWID: 0602, SW: 1.61, DUT: 06638

Accessories used in testing

Battery: BL-5C, DUT #'s: 06366, 06389, 06526, 06527, 06639, 06640
Headset: HDE-2, DUT: 06420

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 | Measured
Mode Ch / f (MHz) ERP/EIRP Position SAR value | Result
(1g avg) 1
(19 avg)
GSM 850 190/ 836 31.6 dBm Right Cheek 1.6 W/kg | 1.12 W/kg | PASSED
GSM 1900 | 512/ 1850 32.8 dBm Right Tilt 1.6 W/kg | 0.72W/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) ERP/EIRP Separation distance SAR value | Result
(Agavg) | 4
(1g avg)
GSM 850 128/824 31.3dBm 1.5cm 1.6 W/kg | 1.28 W/kg | PASSED
GSM 1900 | 512/1850 32.8 dBm 1.5cm 16W/kg | 1.12W/kg | PASSED
1.2.3 Maximum Drift
| Maximum drift during measurements 0.39dB
1.2.4 Measurement Uncertainty
| Extended Uncertainty (k=2) 95% +29.1%
SAR Report Type: NHM-10
SAR0333_01
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2. DESCRIPTION OF THE DEVICE UNDER TEST (DUT)

Device category Portable

Exposure environment General population/uncontrolled

Unit type Prototype unit

Modes of Operation GSM 850 GSM 1900 GPRS (GSM) BT

Modulation Mode GMSK GMSK GMSK GFSK

Duty Cycle 1/8 1/8 2/8

Transmitter Frequency 8242 - 1850.2 - 2402 - 2480

Range (MHz) 848.8 1909.8
2.1 Picture of Device
2.2 Description of the Antenna

The device has an internal patch antenna.
2.3 Batteries

The device was measured with battery BL-5C.
2.4 Headsets

The device was measured with headset HDE-2.
SAR Report Type: NHM-10
SAR0333 01
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3. TEST CONDITIONS

3.1 Temperature and Humidity

Period of measurement: 2003-08-08 to 2003-08-12
Ambient temperature (°C): 22.1t0222
Ambient humidity (RH %): 44 to 53

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.

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:

Test Equipment Serial Number | Calibration expiry
DASY3 DAE3 V1 388 05/2004
E-field Probe ET3DV6 1396 01/2004
Dipole Validation Kit, D835V2 462 07/2004
Dipole Validation Kit, D1900V2 5d013 07/2004

Additional test equipment used in testing:

SAR Report Type: NHM-10
SAR0333 01
Applicant: Nokia Corporation Copyright 0 2003 TCC Salo
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Test Equipment Model Serial Number Cag)t:;?:;on
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 838115/061 07/2004
Digital Radiocommunication Tester CMU 200 837728/0022 07/2004
Vector Network Analyzer 8753E US38432928 10/2003
Dielectric Probe Kit 85070C US33020420 -

4.1.1 Isotropic E-field probe SN: 1396

Construction

Calibration

Frequency
Optical Surface
Detection
Directivity

Dynamic Range

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 certifcate 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)

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

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
SAR Report Type: NHM-10
SAR0333_01

Applicant: Nokia Corporation
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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:

850MHz band
Ingredient Head_ Musclg
(% by weight) (% by weight)
Deionised Water 39.74 50.75
HEC 0.25 -
Sugar 58.31 48.21
Preservative 0.15 0.10
Salt 1.55 0.94
1900MHz band
Ingredient Head_ Musc'?
(% by weight) (% by weight)
Deionised Water 54.88 69.02
Butyl Diglycol 44.91 30.76
Salt 0.21 0.22
SAR Report Type: NHM-10
SAR0333 01

Applicant: Nokia Corporation
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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 & o [S/m] Temp
19 [°C]
Reference result 2.45 425 0.90 N/A
835 + 10% window 2.21t02.70
2003-08-11 2.57 40.4 0.90 20.8
Reference result 11.0 39.8 1.46 N/A
1900 + 10% window 990to12.1
2003-08-12 10.8 38.2 1.44 21.7
System verification, body tissue simulant
SAR [W/kg] Dielectric Parameters
f [MHZ] Description € o [S/m] Temp
19 [°C]
Reference result 2.28 555 0.96 N/A
835 + 10% window 2.231t02.73
2003-08-08 2.57 53.0 0.96 21.7
Reference result 10.6 51.0 157 N/A
1900 + 10% window 954t011.7
2003-08-08 9.71 50.7 1.55 20.6
SAR Report Type: NHM-10
SAR0333 01

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 & o [S/m] Temp [°C]
Recommended value 415 0.90 N/A
836 .
+ 5% window 39.4t0436 | 0.86t00.95
2003-08-11 40.4 0.90 21.0
Recommended value 40.0 1.40 N/A
1880 + 5% window 38.0t042.0 | 1.33t0 147
2003-08-12 38.3 1.42 21.0
Body tissue simulant measurements
Dielectric Parameters
f [MHz] Description & o [S/m] Temp [°C]
Recommended value 55.2 0.97 N/A
836 .
+ 5% window 525t058.0 | 0.92t01.02
2003-08-08 53.0 0.96 21.0
Recommended value 53.3 152 N/A
1880 + 5% window 50.6 t0 56.0 | 1.44to 1.60
2003-08-08 50.8 1.53 21.0
SAR Report Type: NHM-10
SAR0333 01
Copyright 0 2003 TCC Salo
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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.

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.

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”.

SAR Report Type: NHM-10
SAR0333 01
Copyright 0 2003 TCC Salo

Applicant: Nokia Corporation
10/48



KR,
] A
I g 8
2 2
Salo > 3
° SnGawo ©
T117 (EN ISO/IEC 17025)
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 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

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
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.

5.4 SAR Averaging Methods

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

SAR Report Type: NHM-10
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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: NHM-10
SAR0333 01
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6. MEASUREMENT UNCERTAINTY

Table 6.1 — Measurement uncertainty evaluation

. P1528 | Tol. | Prob . Gi 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)2 | +1.9 00
Hemispherical Isotropy E2.2 +9.6 R V3 (cp)/2 +3.9 00
Boundary Effect E2.3 8.3 R V3 1 +4.8 0
Linearity E2.4 4.7 R V3 1 2.7 00
System Detection Limits E2.5 +1.0 R V3 1 +0.6 [
Readout Electronics E2.6 1.0 N 1 1 1.0 00
Response Time E2.7 +0.8 R V3 1 $05 | o
Integration Time E2.8 2.6 R V3 1 #15 | o«
RF Ambient Conditions - Noise E6.1 3.0 R V3 1 #17 | o
RF Ambient Conditions - Reflections E6.1 +3.0 R V3 1 1.7 00
Probe Positioner Mechanical Tolerance E6.2 0.4 R V3 1 0.2 00
Probe Positioning with respect to £6.3 429 R V3 1 +17 w
Phantom Shell
Extrapolation, interpolation and
Integration Algorithms for Max. SAR E5.2 +3.9 R V3 1 +2.3 0o
Evaluation
Test sample Related
Test Sample Positioning E421 | 6.0 N 1 1 6.0 | 11
Device Holder Uncertainty E4.11 | 50 N 1 1 5.0 7
Output Power Variation - SAR drift 663 | +100 R V3 1 +5.8 o
measurement
Phantom and Tissue Parameters
Ph_antom Uncertainty (shape and £31 +40 R V3 1 123 w
thickness tolerances)

Liquid Conductivity Target - tolerance E3.2 +5.0 R V3 0.64 +1.8 00
Liquid Cpnductlwty - measurement £33 455 N 1 064 435 5
uncertainty
Liquid Permittivity Target tolerance E3.2 +5.0 R V3 0.6 +1.7 00
Liquid Rermltt|V|ty - measurement £33 429 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: NHM-10
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13/48



wKRs
> 0,‘\

TCC ;
: :
Salo 3 O:I
® Ko ©
T117 (EN ISO/IEC 17025)
7. RESULTS
The measured Head SAR values for the test device are tabulated below:
850 MHz Head SAR results
SAR, averaged over 1g (W/kg)
Mode Position ch 128 ch 190 ch 251
824 MHz 836 MHz 849 MHz
Power level 31.3 dBm 31.6 dBm 31.9dBm
Cheek
. 1.06 1.09 1.04
with MMC-card
Left
Tilt
) - 0.536 -
GSM 850 With MMC-card
Cheek
. 1.06 1.12 1.05
. with MMC-card
Right
Tilt
) - 0.566 -
With MMC-card
Right Cheek position without
MMC-card ) 0.893 )
GSM 850 : — -
Right Cheek position with i 0.904 i
MMC-card and with BT active )
SAR Report Type: NHM-10
SAR0333 01

Applicant: Nokia Corporation
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1900 MHz Head SAR results
SAR, averaged over 1g (W/kg)
Mode Position ch512 Ch 661 ch 810
1850 MHz 1880 MHz 1910 MHz
Power level 32.8 dBm 32.4 dBm 31.4dBm
Cheek
_ - 0.454 -
with MMC-card
Left
Tilt
) - 0.533 -
GSM 1900 With MMC-card
Cheek
_ - 0.504 -
) with MMC-card
Right
Tilt
. 0.698 0.618 0.590
With MMC-card
Right Tilt position without
MMC-card 0.718 i )
GSM 1900 - - — -
Right Tilt position without 0.707 ) i
MMC-card and with BT active '
The measured Body SAR values for the test device are tabulated below:
850 MHz Body SAR results
SAR, averaged over 1 'k
Body-worn location setup 2 9 (W)
Mode Ch 128 ch 190 Ch 251
824 MHz 836 MHz 849 MHz
Power level 31.3dBm 31.6 dBm 31.9dBm
GSM 850
Headset HDE-2, MMC-card 1.15 1.13 0.975
Headset HDE-2, without MMC-
1.16 - -
card
GSM 850
Headset HDE-2, without MMC-
card, with BT active 1.28 - -
SAR Report Type: NHM-10
SAR0333 01

Applicant: Nokia Corporation

Copyright 0 2003 TCC Salo
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1900 MHz Body SAR results
SAR, averaged over 1 /ki
Body-worn location setup g g Wikg)
Mode Ch 512 Ch 661 Ch 810
1850 MHz 1880 MHz 1910 MHz
Power level 32.8dBm 32.4dBm 31.4 dBm
GSM 1900
Headset HDE-2, MMC-card 112 0.981 0.874
Headset HDE-2, without MMC- 1.09 i i
card
GSM 1900
Headset HDE-2, with MMC-
card, with BT active 1.07 - -
7.1 Validation printouts
Available in Appendix A.
7.2 Measurement printouts
Available in Appendix B.
SAR Report Type: NHM-10
SAR0333 01

Applicant: Nokia Corporation
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System verification, head tissue simulant, 835 MHz

2003-08-11
t(lig.)=20.8°C

Dipole 835 MHz

SAM 2, Flat
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Frobe: ET3DVE - SH 1396, ConwF(6.90,6.90,6 803, Crest factor: 1.0; Brain 835 MHz: ¢ = 090 mho/m &= 404 p=1.00 gfcm?
Cubes () Peak 405 mW/ig+014dB, 3AR(12: 257 wWig+013 dB, 3AR0Z): 165 mWig+0.12 dE, (Worst-case extrapolation)

Fenetration depth: 12.1 (109, 13.7) [tmum]
Fowerdnft: 0.04 dB

W7z \N

\
NN
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System verification, head tissue simulant, 1900 MHz
2003-08-12
t(liq.)=21.7°C

Dipole 1900 MHz

SAM; Flat

Probe: ET3DWVE - 3M1394; ConwF(5.60,5.60,5 607, Crest factor: 1.0, Brain 1900 WHz: 0= 1 44 wmhofm 5= 382 p= 100 gfem?

Cubes (2): Peak: 2007 mW/g+020dB, 5AR(1g): 108 mWig+018dBE, 3AR(10g): 552 mW/g+0.15 dB, (Worst-case extrapolation)
Fenetration depth: 7.0 (7.4, 2.9 [trum)

Fowerdnft: 0.04 4B

1/
7/

SAR Report Type: NHM-10
SAR0333 01
Applicant: Nokia Corporation Copyright 0 2003 TCC Salo
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System verification, body tissue simulant, 835 MHz
2003-08-08
t(liq.)=21.7°C

Dipole 835 MHz

S3AM; Flat

Probe: ET3DVE - 3M1396; ConvFd 60,6 60,6 600, Crest factor: 1.0; BIDY 835 MHz 0= 096 mho/m 5= 530 p=1.00 gfcm?

Cubes () Peak: 378 Wiz £017 dB, SAR (1) 257 mW/gx014dB, BAR(102): 1.70 mWig+0.13 dB, (Advaticed extrapolatio)
Penetration depthe 137 (131, 1445 [tran]

Powerdrift: 0.02 dB

SAR Report Type: NHM-10
SAR0333 01
Applicant: Nokia Corporation Copyright 0 2003 TCC Salo
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System verification, body tissue simulant, 1900 MHz
2003-08-08
t(liq.)=20.6°C

Dipole 1900 MHz

SAM 2, Flat

Probe: ET3DVE - BN1396; ConvF(5.10,5.10,5.10;, Crest factor: 1.0; BODY 1900 MHz: o= 135 mha/m 5= 307 p= 100 gfom?

Cubes (21 Peak: 170 mW/g+022dB, 3AR(12: 971 mWig+£017 dB, SAR(10g): 516 mW/g+0.15 dE, (Advanced extrapolatiom)
Penetration depth: 9.3 (9.1, 2.7 [tnm]

Powerdrift: -0.01 dB

.\
W)

SAR Report Type: NHM-10
SAR0333 01
Applicant: Nokia Corporation Copyright 0 2003 TCC Salo
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APPENDIX B: MEASUREMENT SCANS

LH Cheek / GSM 850

NHM-10 with MMC-card
2003-08-11
t(lig.)=20.6°C

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

Prohe: ET3DVE - SM1396; ConvF(6.90,6 90,6 900, Crest factor: 8.0, Brain 836 WMHz: o= 090 mha/m 5 =404 p=1.00 gfom?
Cube 5T 3AR (12 1.09 mW/ig, SAR(102): 0775 mW/g, (Worst-caze extrapolation)

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

Povrerdrift: -0.22 dB

SAR Report Type: NHM-10
SAR0333 01
Applicant: Nokia Corporation Copyright 0 2003 TCC Salo
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LH Tilt / GSM 850

NHM-10 with MMC-card
2003-08-11
t(liq.)=20.6°C

SAM 2 Phantom;, Left Hand Bection; Position: (907,597, Fregquency: 236 MHz

Prohe: ET3DVE - SN1396; ConvF(6 90,6 90,6 907, Crest factor: 8.0, Brain 836 MHz: 0= 090 mho/m 5 =404 p= 1100 gfem?
Cuhbe Sadxl: SAR (12 0536 mW/g AR (10g): 0.380 mWW/ g, (Worst-case extrapolation)

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

Fowrerdrift: -0.06 dB

SAR Report Type: NHM-10

SAR0333 01

Applicant: Nokia Corporation Copyright 0 2003 TCC Salo
22/48
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RH Cheek / GSM 850

NHM-10 with MMC-card
2003-08-11
t(liq.)=20.5°C

SAM 2 Phantom, Righ Hand Section; Position: (90°,301%); Frequency: 236 LHz

Probhe: ET3DVE - SH1396, ConvF(s 90,6 90,6 90, Crest factor: 8.0; Brain 836 MHz: 0= 090 mho/m 5 =404 p= 100 gfem?
Cube Sxix7: BAR (18 112 mWWg BAR(10Z: 0.794 mW/ g, (Worst-case extrapolation)

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

Fowrerdrift: -024 dB

SAR Report Type: NHM-10

SAR0333 01

Applicant: Nokia Corporation Copyright 0 2003 TCC Salo
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RH Tilt / GSM 850

NHM-10 with MMC-card
2003-08-11
t(liq.)=20.6°C

SAM 2 Phantom, Figh Hand Section; Position: (90°,301%); Frequency: 336 MHz

Prohe: ET3DVE - SM1396; ConvF(6.90,6 90,6 900, Crest factor: 8.0, Brain 836 WMHz: o= 090 mha/m 5 =404 p=1.00 gfom?
Cube ST AR (12 05366 m'AWig, BAR(102): 0394 mW iz, (Worst-case extrapolatiom)

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

Povrerdrift: -0.05 dB

SAR Report Type: NHM-10
SAR0333 01
Applicant: Nokia Corporation Copyright 0 2003 TCC Salo
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RH Cheek / GSM 850

NHM-10 with with MMC-card and BT active
2003-08-11
t(liq.)=20.4°C

SAM 2 Phantom; Righ Hand 3ection; Position: (90°,3017); Fregquency: 836 MHz

Probe: ET3DVE - 3H1396; ConvF(6 90,6 90,6 90), Crest factor: 8.0, Brain 836 MHz: o= 090 mho/m 5= 404 p= 100 gfemd
Cube ST SAR (12 0.904 mW/g AR (102 0631 m'AWig, (Worst-case extrapolation)

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

Powrerdrift: -0.12 dB

SAR Report Type: NHM-10
SAR0333 01
Applicant: Nokia Corporation Copyright 0 2003 TCC Salo
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LH Cheek / GSM 1900

NHM-10 with MMC-card
2003-08-12
t(liq.)=21.5°C

SAM Phantom; Left Hand Section; Position: (90%,59%); Frequency: 1280 MHz
Probe: ET3DVE - 3M1396; ConvF5.60,5.60,5 600, Crest factor: 8.0; Brain 1880 MHz 0= 142 mho/m 5 =383 p=1.00 gfom?

Cube Sl BAR (12 0,454 mWig, 3AR(102): 0279 mMW iz, (Worst-rase extrapolation)
Coarge: De=150,Dy=150,D=z=100
Fowerdrift: -0.12 dB

SAR Report Type: NHM-10

SAR0333 01
Copyright 0 2003 TCC Salo

Applicant: Nokia Corporation
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LH Tilt / GSM 1900

NHM-10 with MMC-card
2003-08-12
t(liq.)=21.4°C

SAM Phantom; Left Hand Section; Position: (90°,59%); Frequency: 1280 MHz
Probe: ET3DVE - 31396, ConvF5.60,5.60,5 600, Crest factor: 8.0; Brain 1880 MHz 0=142 mho/m 5 =383 p=1.00 gfem?

Cube Sl BAR (120 0,533 mWig, 3AR(102): 0305 mMWig, (Worst-rase extrapolation)
Coarse: Di=150,Dy =120, D=z=10.0
Fowerdrift: 0.04 dB

SAR Report Type: NHM-10
SAR0333_01
Copyright 0 2003 TCC Salo

Applicant: Nokia Corporation
27148
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RH Cheek / GSM 1900

NHM-10 with MMC-card
2003-08-12
t(liq.)=21.7°C

SAM Phantom, Righ Hand Bection; Position: (90°,301%); Frequency: 1220 MHz
Probe: ET3DVE - 31396, ConvF(3.60,5.60,5 60); Crest factor: 810, Brain 1880 WMHz: o= 142 mho/m 5=383 p= 100 gfem?

Cube Zxoxl: 3AR (1g): 0.504 m™WW g, BAR (108 0301 mW/ig, (Worst-case extrapolatiomn)
Coatse: Dx=150,Dy=150,Dz= 100
Fowerdrift: 0.04 dB

SAR Report Type: NHM-10

SAR0333 01
Copyright 0 2003 TCC Salo

Applicant: Nokia Corporation
28/48
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RH Tilt / GSM 1900

NHM-10 with MMC-card
2003-08-12
t(liq.)=21.3°C

SAM Phantom, Righ Hand Bection; Position: (90%,301%); Frequency: 1250 MHz

Probe: ET3DVE - 31396, ConvF(3.60,5.60,5 60); Crest factor: 810, Brain 1880 WMHz: o= 142 mho/m 5=383 p= 100 gfem?
Cube Sxbef: AR (1g): 0698 mWWig, BAR (10g): 0396 mW/ig, (Worst-case extrapolatiomn)

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

Powrerdrift: 0.00 dB

SAR Report Type: NHM-10

SAR0333 01

Applicant: Nokia Corporation Copyright O 2003 TCC Salo
29/48



TCC 4 ()
2 §

Salo
o Suov, o

T117 (EN ISO/IEC 17025)

RH Tilt / GSM 1900

NHM-10 without MMC-card

2003-08-12
t(lig.)=21.2°C

SAM Phantom, Righ Hand Section; Position: (90°,301%); Frequency: 1250 MHz
Probe: ET3DVE - 3M1396; ConwF(5 60,5 60,5 60%, Crest factor: 8.0, Brain 1880 MHz 0= 1 42 mhofm 5=383 p= 100 gfem?

Cube SxdxT: 3AR (1 g 0718 mWWig, 3AR (1080 0403 mWi g, (Worst-case extrapolation)
Coatse: Dx=150,Dy=150,D=z=100
Povrerdrift: -0.04 dB

SAR Report Type: NHM-10
SAR0333_01
Copyright 0 2003 TCC Salo

Applicant: Nokia Corporation
30/48
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Body 1.5 cm / GSM 850

NHM-10 with HDE-2 and MMC-card
2003-08-08
t(liq.)=21.7°C

SAM Phantom, Flat Section; Position: (270°,90%); Fregquency: 224 MHz

Probe: ET3DVE - SM1396; ConvF(6 60,6 60,6 600, Crest factor: 40, Body 836MHz: 0= 096 mho/m 5= 53.0 p= 100 gfem?
Cube 52527 BAR (12 115 wmW/ig SAR(102): 0.829 m'W/ig, (Worst-rase extrapolatiom)

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

Powerdrift: -0.09 dB

SAR Report Type: NHM-10
SAR0333 01
Applicant: Nokia Corporation Copyright 0 2003 TCC Salo
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Body 1.5 cm / GSM 850

NHM-10 with HDE-2, without MMC-card, BT active
2003-08-08
t(liq.)=21.3°C

SAM Phantom, Flat Bection; Position: (270°,90%); Frequency: 224 MHz

Probe: ET3DVE - 31396, ConvF(6 60,6 60,6 60); Crest factor: 4.0, Body 836MHz: o= 094 mho/m 5= 530 p= 100 gfem?
Cube Zdxf: SAR (1g: 1.28 mW/ig, BAR (102 0912 m'W/ g, (Worst-case extrapolation)

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

Powrerdrift: -0.09 dB

SAR Report Type: NHM-10

SAR0333 01

Applicant: Nokia Corporation Copyright O 2003 TCC Salo
32/48
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Body 1.5 cm / GSM 1900

NHM-10 with HDE-2 and with MMC-card
2003-08-08
t(liq.)=22.0°C

SAM 2 Phantom, Flat Section; Position: (270°,907); Frequency: 1250 MHz

Probe: ET3DVE - 3M1396; ConvF(5.10,3.10,5.10); Crest factor: 4.0; BODY 1380 MHz 0= 1.53 mho/m &= 508 o= 100 gfom®
Cube Sxfal BAR (120 112 mW/g 3AR(10Z): 0658 mW/ g (W orst-case extrapolatio:)

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

FPowerdrift: -0.10 dB

SAR Report Type: NHM-10

SAR0333 01

Applicant: Nokia Corporation Copyright O 2003 TCC Salo
33/48
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Body 1.5 cm / GSM 1900

NHM-10 with HDE-2, without MMC-card
2003-08-08
t(liq.)=21.6°C

SAM 2 Phantom; Flat Section, Position: (270%,90%); Frequency: 1250 MHz

Prohe: ET3DVE - SN1396; ConvF(5.10,5.10,5.10), Crest factor: 4.0, BODY 1280 MHz a=133 mho/m 5= 508 p= 100 gfcm?
Cube Sxdxf AR (1 109 mWig, AR (102 0637 mWig, (Worst-case extrapolation)

Coarge: D= 150, Dy =150,Dz=150

Powerdeift: -0.17 dB

SAR Report Type: NHM-10

SAR0333 01

Applicant: Nokia Corporation Copyright O 2003 TCC Salo
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Z-PLOT corresponding Maximum Head SAR result / GSM 850:

NHM-10, RH Cheek
2003-08-11
t(lig.)=20.5°C
FAM 2 Phantom, Righ Hand Bection; Position: (0°,301%); Frequency: 336 LIHz
Frabe: ET3DVE - 3M1396, ConvF(5.90,6 90,6 900, Crest factor: 2.0, Brain 236 MHz: 0= 090 mhofm &= 404 o= 100 gfom®

Cube S 3AR (120 112 mWig SAR(10g): 0.794 nW/ g, (Worst-case extrapolation)
Cube 5057 Dx=280,Dy=80,Dz= 50

SAR tot [mWg]
= = = oy
iy [=3) [} =

=
[

=
=1

Z-PLOT corresponding Maximum Head SAR result / GSM 1900:

NHM-10, RH Tilt
2003-08-12
t(lig.)=21.2°C
3AM Phantom; Figh Hand Section, Position: (90°,3017); Fregquency: 1850 MHz
Probe: ET3DV6 - SN1396; ConvwF(5 60,560,560, Crest factor: 8.0; Brain 1380 MHz 0= 142 mho/m £ =383 p=1.00 gfem?®

Cube 5xT: 3AR (12 0.718 mWig, SAR(10g) 0,403 mWW/ g, (W orst-case extrapolation)
Cube Sxdxf: Dx=80,Dy=380,Dz=50

JAR tot [mWg]
o o o o o
(3% [FN) Ia L (=

=

=
=

SAR Report Type: NHM-10

SAR0333 01
Applicant: Nokia Corporation Copyright 0 2003 TCC Salo
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Z-PLOT corresponding Maximum Body SAR result / GSM 850

NHM-10 with HDE-2, BT active, Body 1.5 cm
2003-08-08
t(lig.)=21.3°C
3AM Phantom; Flat Section; Position: (270°,90%); Frequency: 824 MHz
Probe: ET3DVE - SH1396; ConvF(6.60,6 60,6600, Crest factor: 4.0; Body 2360MHz: 0= 0.96 mbodm £ = 53.0 o= 1.00 gfom®

Cube 5b5x7 SAR (12 128 mWig SAR(10g): 0912 mW/g, (Worst-case extrapolatiom)
Cube Sl Dx=280,Dy=50,Dz=50

Z-PLOT corresponding Maximum Body SAR result / GSM 1900

NHM-10 with HDE-2, Body 1.5 cm
2003-08-08
t(liq.)=22.0°C
34AM 2 Phantom, Flat Zection; Fosition: (270°,90%), Frequency: 1850 MHz
Probe: ET3DVE - SM1396; ConvF(5.10,5.10,5.100; Crest factor: 4.0, BODY 1350 MHz: ¢ = 1.53 mho/m 5= 50.% p = 1.00 g/em®

Cube 5xix7: SAR (1) 112 mW/g SAR(10g): 0658 mW/g, (Worst-case extrapolation)
Cube 5x5xT: Dx=80,Dy=80,Dz=50

SAR tot [mAre]
= = =
[ [8%] =

o
fnt

=
=}

SAR Report Type: NHM-10
SAR0333 01

Applicant: Nokia Corporation Copyright 0 2003 TCC Salo
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APPENDIX C: RELEVANT PAGES FROM PROBE CALIBRATION REPORT

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switberiand

Client

Ghjectis)

Callorabon procedure|s)

Calisrafon date:
i
| Cordiion of the calitrated Ham

'i This caibration ststement documents racessiily of MATE usad in the cafbrasion pracedures and confornty of the procedures with e ISCVIEC
;: 17025 Memational standand

| All calbrations hava baan in thw closed y Faecility e nt # 22 /- 2 dugress Celsius and humidity = 755,

Calieradon Equipment wid (MATE criical for calibration)

bhooei Type (5] - _ calDate Scheculed Calbration
RF gensraior HP BEBAC 23847001 7100 AAug-90 (inhouse check Aug 02} b house check: Aug05. |
Powar jenaar E44124 MY4 1486277 a-lar-02 Mar-03
| Poer senzar HP 84314, MY£1052180 1B-5ep-02 Sap-03
Power meter EFM EA4168 GE4TZIT4 13-8ep-02 Sep-03
Matwerk Anahzer HP BTS3E LEH4324 26 FMay-00 In house chack: May 0%
Fluikz Process Caibratar Type 702 SN: 52950803 TBap1 Sap-03

Calbrated by:

Apnroved byt

Date ksued: January 16, 2003

This calbretion certifizate & issead as an imermediabe solusian untl the secrediation prosess (based on ISCHES 17028 Infemational Stancerd) far
Calbration Laborsiery of Schrid & Pariner Engneering A3 s completed.

SAR Report Type: NHM-10
SAR0333_01
Applicant: Nokia Corporation Copyright 0 2003 TCC Salo
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ET30VE SM:1396 January 158, 2003
DASY - Parameters of Probe: ET3DV6 SN:1396
Sensitivity in Free Space Diode Compression
Narm 1.72 pipvimy’ DCF X 93 mv
MeemY 1.73 wvivimy? DCP ¥ 83 mv
MormZ 1,84 uVIImF DCFP 2 83 mv
Sensitivity in Tissue Simulating Liguid
Head 800 MHz i,= 1.5 ¢ 5% = 08T 2 B% mholm
Hand BIE MHz 0= &5 ¢ 5% o= 0UE & BN mhohm
Cormef X B8 o =2 Brundany effect
Coref B9 ©a5H (k=2 Alpha 0.35
Do Z 6.9 =885 =2y Desath 2.53
Head 1800 MHz 6= 4000+ 5% 0= 1402 5% mhoim
Head 1800 MHz L= 400 B o 1,40 2 5% mhn
Cornf X 5.6 L9 2} Bouncary aflac
CoraF ¥ E6 £05% =2 Alaha 0.45
Cornf Z BB +55W =3] Ceph 2™
Boundary Effact
Haad B00 MHz Typical BAR gradient: § % par mm
Prote Tip to Boundary i mm 2 mam
SAR, %] Wiltheut Cormecton Algariibm a2 52
AR, [%]  With Correction Algoeithi o3 o5
Head 1800 MHz Typleal BAR gradisal: 10 % per mm
Probsa Tip o Soundary 1 mm Z mm
AR, %] Wihcut Caroction Algartihm 131 BB
SARL (%] W Comedction Algoriinm 03 i
Sensar Offsat
Probe Tip o Sersor Cerbar it
Dpical Suriace Detechon 1502 T
Paga 2 of 9
SAR Report Type: NHM-10
SAR0333 01

Applicant: Nokia Corporation

38/48
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ETIDVE SM:1396 January 15, 2003
f= 1800 MHz, WG RZ2 f= 2500 MHz, WG R22
—=Y =7 =b=Tal
Isotropy Error ($), 0 = 0°
L S A B ey B e par e £ M —
Q.80
asn
G40 11111 I .- e B0 Wi
& oogn 4+ =@ 100 kiHz
T oo e 00 Wz
E 020 e T
£40 | ! | LIl il 0] Mz
PYTRE gl 250K Mt
080
-1.00
a A 120 180 240 ] 380
Page 4 of 5
SAR Report Type: NHM-10
SAR0333 01
Applicant: Nokia Corporation Copyright O 2003 TCC Salo
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ETIDVE SN: 1396 January 15, 2003
Conversion Factor Assessment
F= 900 MHz, WG B3 {body) = 1300 MHz, WG R22 (body)
g PR
25 100
_3 2o 3
_.E- .JE 150
£ 18 :
& SR TR
a4 10 &
as i
oo na
n il il 8a
zirrem] zmm]
—8— Anpiyticn S T T TH —a—Mraktal —o— hisasuramals
Body 800 MHz e 55.0t 5% o= 108 + 5% mhotm
Body B35 MHz g= 55,2+ 5% a = 0T * 5% mhovm
Gomf & BB t 35 =2 Boundany affect
CormF ¥ B8 & 95% (k=?) Alpha 036
ComfF Z BE t85% =2} Depin 2567
By 1800 MHz 2 51,3 & 5% a= 952+ B% mhom
Body 1800 MHz 6, = 61,3 % 5% a= 1,52 2 5% mhoim
ComF X B & 08N w=3) Boundsry affeci
CornF ¥ B & 95N =3} Alha 0.53
ComF Z 5.1 +35% m=2 Dy 175
Page & el 8
SAR Report Type: NHM-10
SAR0333 01

Applicant: Nokia Corporation
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APPENDIX D: RELEVANT PAGES FROM DIPOLE VALIDATION KIT REPORT

835 MHz DIPOLE, HEAD CALIBRATION:

Schmid & Partner
Engineering AG

Faugheumstrames 43, 2004 Furkch, Switreriand, Phane +44 1 245 97 80, Fom +41 1 248 57 70

Calibration Certificate

835 MHz System Validation Dipole

Type: D8Isv: |
e e it kel i
Serial Number: 442
Place of Calibeation: Furich
| =
Date of Calibration: | Juby 1, 2002
Calibration Interval: 24 months

Schmid & Pariner Engineering AG heveby ceriifics, that this device bes been calibrated on
the date indicated above. The calibration was performed in accordancs with speci fieations
and procedures of Schmid & Partner I-'ngil'q-:rir.g AT

wherever il.p]'.l.ll.'ul:n]l.‘. the standards wed im the calibmtion process are frmcenble to
intermatiomal standards. Inalk odher cases the smodards of the Laboratory for EME ard

Microwave Electronics ol the Swise Fedaral Inaritute of Tecknelogy (ETH) in Jureh,
Swrtzerland have been applied.

Calibrated by 10 Ve i)
Approved by jﬁai"ﬁ

SAR Report Type: NHM-10
SAR0333 01
Applicant: Nokia Corporation Copyright O 2003 TCC Salo
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Type: NHM-10

SAR Report

SAR0333_01

AppIicanf: Nokia Corporation

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

Calibration Laboratory of
Schmid & Pariner

Engineering AG
Deughscaniraass 83, §03d Funch, Swesariand

Client Hokia Inc. Salo TTC

[CALIBRATION CERTIFICATE

Dbeclti} D35V - SN462

Colbwaton proceoeig O CaL-DE g
Calbration precedurs for dipole validation &its

Galbraton date January &, 2003

cmsman et v caoed e | I Tolerance (acconding to the specific callbeation dosdment)

Thes caibrodin st decunents bsceshilty of MATE used in e oaltwalion procedures and eosformiy of e pozsdues with B | S00C

1T33S Fiemekonal sandacd

Al cilbrabons have been conducied in she cioved biboatory Sl Evd ionsa e paraii 32 o 3 deomee Conbm pad iy © TN

Catwabon Equpment peed (MATE crigesl Mor ot rathos

O# Lol [lovia
FEIRFIO TS AR08 fin houss chack Bag-03)
WY 41405277 B-Mar 02
1 MYA108E1 80 18-Bep00

Passer merter EPRE ESET3E ST 13Sepd2

M etmrark, Anabyes HP B7S3E el Dhi b 2-Mary-00

Fhise Prozess Callsiwtar Type T42 Sk S3505003 3 Garp-11
Hane Ferssian

Enlibraiad by Wi Wtk Techeiian

Rppraved b Ratja Poga Linsitory Lnpme

Th caltpiiar corTionte i fsued @3 in itk diate sckabon unbl the accrediation process (hasad on FSOVES 17005 bt tonal Exesdaid) fe

L ssrakon Labarstany of Schmd & Parirer Enginesting A0 B sempshried
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W88
Sep-0]
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Dale Time: 01/0803 1426:58

Test Lvorutory: SFEAG, Zurich, Switzeriand
Filie Mnme: SNA62 SNISKT ME35 0B0103.dad

DUTT: Dipole 835 MHz  Type & Serial Number: DE3SVE - SN462
Frogram: Dipole Calilration: Pin = 250 mWs: d = 15 mm

Communication System: CW-E35, Frequency: 833 MHz, Duty Cvele: 101
Medivm; Muscle B35 MHz in = 0.96 mho'm, £ = 55.47, 5= 1000 kgm3)
Phantom secticn: FlatSection

DS 4 Configaratson:

- Prabe: ET3DVE - SH1507, ConvFi(6.2, 6.2, 4.2); Colibrated: 1242002
- Sensor-Surface: 4mm (Mlechanical Sarfece Detection)

= Electromics: DAES - 8410, Calibroted: 77182002

= Phamtom: S0 4.0 - TE1008

- Software: DASY4, V4.0 Build 51

Area Sean (8138121 Measurement grid: dx=15mm, dy=15mm
Lovm Sean (Ta7xTWCube 0: Measurement grid: de=3mm, dy=3mm
Reference Value = 56 Wim

Peak SAR = 345 mWig

SAR( g] = 248 mWig SAR( IO ¢) = 1,63 mW/g

Fower Dnft = <0005 dB

AR B
¥
»
SAR Report Type: NHM-10
SAR0333_01
Applicant: Nokia Corporation Copyright 0 2003 TCC Salo
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Engineering AG

Zaughawvistrasws &3, 6004 Lwrich, Switzerimnd, Phona +41 1 Jd5 7 00, Fax

T117 (EN ISO/IEC 17025)

a1 1 245 9T T

DASY3

Dipole Validation Kit

Type: DI900V2
Serial: 5d013

Manufactured:  April 30, 2002
Calibrated:  July 1, 2002

SAR Report
SAR0333 01
Applicant: Nokia Corporation

Type: NHM-10

Copyright 0 2003 TCC Salo
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1900 MHz DIPOLE, BODY CALIBRATION:

Calibration Laboratory of
Schrmid & Partner

Enginaaring AG
‘Do hinds atrannm &1, DM Turich, Switssrand

Thes ¢ o MATE < 4 o s o with e IBOVE
AT02S i ol ks chinel
R hewsy besen Bonckred i fha shosad ik Faciiy: . 33403 denen Cobdm srnl ity < i,

Culisrilizn Equpmant used INETE criooal fer aafibraton|

i-bchl'l‘fp- L _ ol Ot Srdvechiad Talvako
HF jaaries B BRLE LEIRIUH T d-bug 33 (in bosme check Ag 021 Iy Reuss dheck Mg R
Fezwer sereer B4 128 Rl AT E-Mlur-in2 M 21

Eawer aeracr HE MALL Y082 80 T8-Eap 82 Bepl0

Fower meter EPW 44150 GBA1 23387 135S a2 Rag-T0

Fatwork Sombyrer B ETEIR LERIRA T Hay-00 e ndma b By 00
Flubin Procans Coliernler Typs TIZ SR 8203000 Bepid Seep0i

Callwitediy.

Ciwle boumd: Jaruary 11 2060

Thin calteaian carfioaty b Busd B 00 e e dn: ok Mon Uit B scoincdabion process [oesd on ESCVEC 1 TEE0 inemasonsl Siardd) fer
Caliruizn Labaviay of Samkd & Pame Engoeeing &40 & orpisied.

ELIUE IR TN ST Paps 1 {1}
SAR Report Type: NHM-10
SAR0333_01
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D Timo: QLRMAS 17045

Test Labomtory: SPEAG, Zunich, Switzerland
File Mame: S.‘\jlﬁJI]-_HNISEI‘?_ BATDOD GR0103,ded

INUIT: Diipake 19400 MHz  Type & Serial Nomber: D090V - SMS4013
Program: [Mpobe Calibration; Fin = 250 mW; d = 10 mm

Commumication System: CW-1900, Frequency, 1900 MHz Duty Cyele: 1010
Mleddivm: Muscle 1900 MHz (= 1.57 mhn'm, g = 5087, 2= 1000 ky'm3)
Plantinm sechion: FlaiSection

DASYA Configaration

= Probe: ETZ0WE - BMN1507, CormvE(4.5, 4.9, 4 895 Calibrated: 17242002
- Sensor-Surlace: dmm (Mechanical Surface Detection)

- Electronics: DAED < SN410; Calibrated: 77182002

« Phantom: SARM 4.4 - TP 1006

- Soffware: [IMEYY, Va0 Build 51

Area Sean (8 1x81x0): Measuroment grid: du=15mm, dy=15mm
Lovam Sean (TaTa7VCube 0: Messisternent grid: de=Smm, dv=5mm
Referenee Value = %1.7 ¥Yim

Feak SAR = 9.4 mWig

SAR([ g) = 1.6 mWig; SARFI0 g) = 544 mWig

Paveeer Dntt = -0.0103 4B

SAR Report Type: NHM-10
SAR0333_01
Applicant: Nokia Corporation Copyright 0 2003 TCC Salo
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