APPENDIX C: PROBE CALIBRATION REPORT(S)



Schmid & Partner
Engineering AG

Zeughausstrasse 43, B004 Zurich, Switzerland, Phone +41 1 245 97 00, Fax +41 1 245 97 79

Calibration Certificate

Dosimetric E-Field Probe

ype: . ETDV6

Serial Number: ks

Place of Calibration:

Date of Calibration:

Calibration Intervat:

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

Wherever applicable, the standards used in the calibration process are traceable to
international standards. In all other cases the standards of the Laboratory for EMF and
Microwave Electronics at the Swiss Federal Institute of Technology (ETH) in Zurich,
Switzerland have been applied.

Calibrated by:

Approved by:




Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland, Telephone +41 1 245 97 00, Fax +41 1 245 97 79

Probe ET3DV6

SN:1505

Manufactured. October 24, 1999
Last calibration: May 22, 2002
Repaired: August 29, 2002
Recalibrated: September 7, 2002

Calibrated for DASY Systems

(Note: non-compatible with DASY2 system!)
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ET3DV6 SN:1505 September 7, 2002

DASY - Parameters of Probe: ET3DV6 SN:1505

Sensitivity in Free Space Diode Compression
NormX 1.67 pVI(V/m)? DCP X 94
NormY 1.69 pVI(Vim)? DCPY 94
Normz 1.68 pV/(Vim)® DCP Z 94

Sensitivity in Tissue Simulating Liquid

Head 835 MHz e = 4151 5% o = 0.90 £ 5% mho/m
Head 900 MHz &= 41.5615% o = 0.97 £ 5% mho/m
ConvF X 7.0 +9.5% (k=2) Boundary effect:
ConvF Y 7.0 £9.5% (k=2) Alpha 0.21
ConvF Z 7.0 £9.5% (k=2) Depth 3.66
Head 1880 MHz g, = 40.01 5% o = 1.40 1+ 5% mho/m
Head 1800 MHz g, = 40.0 £ 5% o = 1.40 = 5% mho/m
ConvF X 5.6 +9.5% (k=2) Boundary effect:
ConvF Y 5.6 +£9.5% (k=2) Alpha 0.43
ConvF Z 5.6 £95% (k=2) Depth 2.63
Boundary Effect
Head 835 MHz Typical SAR gradient: 5 % per mm
Probe Tip to Boundary 1mm 2mm
SARy [%] Without Correction Algorithm 9.2 5.6
SAR,. [%]  With Correction Algorithm 0.6 0.6
Head 1880 MHz Typical SAR gradient: 10 % per mm
Probe Tip to Boundary 1 mm 2mm
SAR [%]  Without Correction Algorithm 11.4 8.1
SARL. [%] With Correction Algorithm 0.3 0.3
Sensor Offset
Probe Tip to Sensor Center 2.7 mm

Optical Surface Detection 14+£0.2 mm

Dams D AFf G

mV
mV
mV



ET3DV6 SN:1505

September 7, 2002

Receiving Pattern (¢), 6 = 0°
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ET3DV6 SN:1505

September 7, 2002
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ET3DV6 SN:1505 September 7, 2002 S

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

1.50

1.40

1.30

1.20

1.00 @ —0—0— 0 -

0.90

frequency response

0.80

0.70

0.60

0.50
0 500 1000 1500 2000 2500 3000

f [MHz]

——TEM —e—R22

Pana K ~fQ



ET3DV6 SN:1505

Dynamic Range f(SAR,.in)

( Waveguide R22 )

September 7, 2002
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ET3DV6 SN:1505 September 7, 2002 —

Conversion Factor Assessment

f =835 MHz, WG R9 (head) f= 1880 MHz, WG R22 (head)
0.80 4.50 %
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~ & Analyticat —o—Measuremets

' -2 Analytical O Measuremets

Head 835 MHz & =41.5+5% g = 0,90 £ 5% mho/m
Head 900 MHz g~ 41.51 5% ¢ = 0.97 £ 5% mho/m
ConvF X 7.0 +9.5% (k=2) Boundary effect:
ConvF Y 7.0 £9.5% (k=2) Alpha 0.21
ConvF Z 7.0 +95% (k=2) Depth 3.66
Head 1880 MHz g = 40.0 £ 5% ¢ = 1.40 = 5% mho/m
Head 1800 MHz g = 40.0 £ 5% o = 1.40 % 5% mho/m
ConvF X 5.6 +9.5% (k=2) Boundary effect:
ConvkE Y 5.6 +£95% (k=2) Alpha 043
ConvF 2 5.6 £9.5% (k=2) Depth 2.63
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ET3DV6 SN:1505

September 7, 2002

Conversion Factor Assessment

f= 835 MHz, WG R9 (body) f=1880 MHz, WG R22 (body)
0.80 - 4.50 -
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z[mm] z[mm]
—O— Analytical —~O— Measuremets ~@-— Analytical —O—Measuremets
Body 835 MHz g, = 552+ 5% ¢ = 0.97 % 5% mho/m
Body 200 MHz g, = 55.0 £ 5% ¢ = 1.05 £ 5% mho/m
ConvF X 6.7 +95% (k=2) Boundary effect:
ConvF Y 6.7 £9.5% (k=2) Alpha 0.30
Convk Z 6.7 £9.5% (k=2) Depth 2.69
Body 1880 MHz g = 53.3+5% 6 = 1.52 £ 5% mho/m
Body 1800 MHz &= 53.3%5% c = 1.52 * 5% mho/m
ConvF X 5.0 £95% (k=2) Boundary effect:
ConvF Y 5.0 £9.5% (k=2) Alpha 0.58
ConvF Z 5.0 +£95% (k=2) Depth 2.32
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ET3DVE SN:1505

September 7, 2002

Deviation from Isotropy in HSL

Error (0,9), f = 900 MHz
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APPENDIX D: DIPOLE VALIDATION KIT REPORT(S)



Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzeriand

Client Nokialnc. Texas

Object(s) ‘D835V2- SN:486

Calibration procedure(s)

Calibration date: : May26,2003

Condon ofthe calbraredtom I Tolerance (according to the specific calibration docurment)
This calibration statement documents traceability of M&TE used in the calibration procedures and conformity of the procedures with the ISQ/IEC 17025

international standard.

All calibrations have been conducted in the closed laboratory facility: environment temperature 22 +/- 2 degrees Celsius and humidity < 75%,

Calibration Equipment used {M&TE critical for calibration)

Model Type ID# Cal Date (Calibrated by, Certificate No,) Scheduled Calibration

RF generator R&S SML-03 100688 27-Mar-2002 (R&S, No. 20-92383) In house check: Mar-05

Power sensor HP 8481A MY 41092317 18-Oct-02 (Agilent, No. 20021018) Oct-04

Power senscr HP 8481A 837292783 30-Oct-02 {METAS, No. 252-0236) Qct-03

Power meter EPM E442 GB37480704 30-0ct-02 (METAS, No. 252-0236) Cct-03

Network Analyzer HF 8783E US38432428 3-May-00 (Agilent, No. 8702K054602) In house check: May 03
Name Function

Calibrated by: JugithMueller. 1 Tedhnician

Approved by: KatJaF’okowc Y

Date issued: May 26, 2003

This catibration certificate is issued as an intermediate solution until the accreditation process (based on ISO/IEC 17025 international Standard) for
Calibration Laboratory of Schmid & Partner Engineering AG is completed.




Schmid & Partner Engineering AG s

Zeughausstrasse 43, 8004 Zurich, Switzerland
Phone +41 1 245 9700, Fax +41 1 245 9778
info@speag.com, http:/;Mvww.speag.com

DASY

Dipole Validation Kit
Type: D&835V2

Serial; 486

Manufactured:  May 19, 2003
Calibrated: =~ May 26, 2003



1. Measurement Conditions

The measurements were performed in the flat section of the SAM twin phantom filled with head
simulating solution of the following electrical parameters at 835 MHz:

Relative Dielectricity 42.8 +5%
Conductivity 0.89 mho/m =+ 5%

The DASY4 System with a dosimetric E-field probe ET3DV6 (SN:1507, Conversion factor 6.7 at 835
MHz) was used for the measurements.

The dipole was mounted on the small tripod so that the dipole feedpoint was positioned below the
center marking of the flat phantom section and the dipole was oriented parallel to the body axis (the
long side of the phantom). The standard measuring distance was 15mm from dipole center to the
solution surface. The included distance holder was used during measurements for accurate distance
positioning.

The coarse grid with a grid spacing of 15mm was aligned with the dipole. The 7x7x7 fine cube was
chosen for cube integration,

The dipole input power (forward power) was 250 mW £ 3 %. The results are normalized to 1W input
power.

2. SAR Measurement with DASY4 System

Standard SAR-measurements were performed according to the measurement conditions described in
section 1. The results (see figure supplied) have been normalized to a dipole input power of 1W
{forward power). The resulting averaged SAR-values measured with the dosimetric probe ET3DV6
SN:1507 and applying the advanced extrapolation are:

averaged over 1 cm® (1 £} of tissue: 9.80 mW/g + 16.8 % (k=2)"

averaged over 10 cm’ (10 g) of tissue: 6.40 mW/g + 16.2 % (k=2)"

1
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3. Dipole Impedance and Return Loss

The impedance was measured at the SMA-connector with a network analyzer and numerically
transformed to the dipole feedpoint. The transformation parameters from the SMA-connector to the
dipole feedpoint are:

Electrical delay: 1.389 ns  (one direction)

Transmission factor: 0.989 (voltage transmission, one direction)

The dipole was positioned at the flat phantom sections according to section 1 and the distance holder
was in place during impedance measurements.

Feedpoint impedance at 835 MHz: Re{Z} = 5050
Im{Z}=-290Q
Return Loss at 835 MHz -30.7 dB

4. Handling

Do not apply excessive force to the dipole arms, because they might bend. Bending of the dipole arms
stresses the soldered connections near the feedpoint leading to a damage of the dipole.

5. Design
The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is

directly connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-
signals.

6. Power Test

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint
can be measured.



Page 1 of 1

Date/Time; 05/26/03 17:23:08

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN486
Program: Dipole Calibration

Communication System: CW-835; Frequency: 835 MHz;Duty Cycle: 1:1
Medium: HSL 835 MHz (6 = 0.89 mho/m, &_=42.8, p= 1000 kg/m*)

Phantom section: Flat Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

o Probe: ET3DV6 - SN1507, ConvF(6.7, 6.7, 6.7); Calibrated: 1/18/2003

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 - SN411; Calibrated; 1/16/2003

Phantom: SAM with CRP - TP1006; Type: SAM 4.0; Serial: TP:1006

Measurement SW: DASY4, V4.1 Build 47; Postprocessing SW: SEMCAD, V1.6 Build 115

Pin =250 mW; d = 15 mm/Area Scan (81x81x1): Measurement grid: dx=15mm, dy=15mm
Reference Value = 56.8 V/m

Power Drift = -0.004 dB

Maximum value of SAR =2.61 mW/g

Pin =250 mW; d = 15 mm/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Peak SAR (extrapolated) = 3.56 Wrkg

SAR(1 g) =2.45 mW/g, SAR(10 g) = 1.6 mW/g

Reference Value = 56.8 Vim

Power Drift = -0.004 dB

Maximum value of SAR = 2.61 mW/g

dB

0dB =26lmW/g
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Client

Object(s)

Calibration procedure(s)

Calibration date:

Condition of the calibrated item

This calibration statement documents traceability of M&TE used in the calibration procedures and conformity of the procedures with the ISO/IEC
17025 international standard.

All calibrations have been conducted in the closed laboratory facility: environment temperature 22 +- 2 degrees Celsius and humidity < 75%.

Calibration Equipment used (M&TE critical for calibration)

Model Type 1D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration

RF generator R&S SML-03 100698 27-Mar-2002 (R&S, No. 20-92389) In house check: Mar-05

Power sensor HP 8481A MY41092317 18-0Cct-02 {Agilent, No. 20021018) Oct-04

Power sensor HP 8481A Us37292783 30-0ct-02 (METAS, No. 252-0236) Oct-03

Power meter EPM E442 GB37480704 30-0ct-02 (METAS, No. 252-0236) Oct-03

Network Analyzer HP 87533E US37390585 18-Oct-01 {Agilent, No. 24BR1033101) In house check: Oct 03
Function Signatgre

Name
s

g G

Calibrated by:

Approved by:

Date issued: July 17, 2003

This calfibration cerificate is issued as an intermediate solution untif the accreditation process (based on ISQNEC 17025 Internationat Standard) for
Calibration Laboratory of Schmid & Partner Engineering AG is completed.




Schmid & Partner Engineering AG s

Zeughausstrasse 43, 8004 Zurich, Switzeriand
Phone +41 1 245 9700, Fax +41 1 245 9779
info@speagq.com, http://www.speag.com

DASY
Dipole Validation Kit
Type: D835V2 -

Serial: 487 -

Manufactured:  May 19, 2003
Calibrated:  July 17, 2003




1. Measurement Conditions

The measurements were performed in the flat section of the SAM twin phantom filled with body
simulating solution of the following electrical parameters at 835 MHz:

Relative Dielectricity 54.03 + 5%
Conductivity 0.96 mho/m *5%

The DASY4 System with a dosimetric E-field probe ET3DV6 (SN:1507, Conversion factor 6.3 at 835
MHz) was used for the measurements,

The dipole was mounted on the small tripod so that the dipole feedpoint was positioned below the
center marking of the flat phantom section and the dipole was onented parallel to the body axis (the
long side of the phantom). The standard measuring distance was 15mm from dipole center to the
solution surface. The included distance spacer was used during measurements for accurate distance
positioning.

The coarse grid with a grid spacing of 15mm was aligned with the dipole. The 7x7x7 fine cube was
chosen for cube integration.

The dipole input power (forward power) was 250 mW + 3 %. The results are normalized to 1W input
power.

2. SAR Measurement with DASY4 System

Standard SAR-measurements were performed according to the measurement conditions described in
section 1. The results (see figure supplied) have been normalized to a dipole input power of 1W
(forward power). The resulting averaged SAR-values measured with the dosimetric probe ET3DV6
SN:1507 and applying the advanced extrapolation are:

averaged over 1 cm® (1 g) of tissue: 10.1 mW/g+ 16.8 % (k=2)!

averaged over 10 cm’ (10 g) of tissue: 6.64 mW/g = 16.2 % (k=2)'




3. Dipole Impedance and Return Loss

The impedance was measured at the SMA-connector with a network analyzer and numerically
transformed to the dipole feedpoint. The transformation parameters from the SMA-connector to the S
dipole feedpoint are:

Electrical delay: 1.387ns  (one direction)

Transmission factor: 0.990 (voltage transmission, one direction)

The dipole was positioned at the flat phantom sections according to section 1 and the distance spacer
was in place during impedance measurements.

Feedpoint impedance at 835 MHz: Re{Z} = 4840
Im{Z}= -4.00Q
Return Loss at 835 MHz -27.2 dB
T
4. Handling
Do not apply excessive force to the dipole arms, because they might bend. Bending of the dipole arms
stresses the soldered connections near the feedpoint leading to a damage of the dipole.
5. Design =

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is
directly connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-
signals.

6. Power Test

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint
can be measured.




Page 1 of |

Date/Time: 07/17/03 17:15:44

Test Laboratory: SPEAG, Zurich, Switzerland
File Name: SN487 SN1507 _M835_170703.dad

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN487
Program: Dipole Calibration

Communication System: CW-835; Frequency: 835 MHz;Duty Cycle: 1:1
Medium: Muscle 835 MHz (¢ = 0.96 mho/m, g.=54.03, p = 1000 kg/m3)

Phantom section: Flat Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

e Probe: ET3DV6 - SN1507, ConvF(6.3, 6.3, 6.3); Calibrated: 1/18/2003

Sensor-Surface: 4mm (Mechanical Surface Detection)

¢ Electronics: DAE3 - SN411; Calibrated: 1/16/2003

» Phantom: SAM with CRP - TP1006; Type: SAM 4.0, Serial: TP:1006

o Measurement SW: DASY4, V4.1 Build 47; Postprocessing SW: SEMCAD, V1.6 Build 115

Pin =250 mW; d =13 mm/Area Scan (81x81x1): Measurement grid: dx=15mm, dy=15mm
Reference Value = 55.2 V/im

Power Drift = 0.009 dB

Maximum value of SAR =27 mW/g

Pin =250 mW; d = 15 mm/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5Smm,
dz=Smm

Peak SAR (extrapolated) = 3.62 W/kg

SAR(1 g) =2.52 mW/g; SAR(10 g) = 1.66 mW/g

Reference Value =552 V/im

Power Drift = 0.009 dB

Maximum vaiue of SAR =271 mW/g

dB

0 dB =2.71mW/g
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Client

Object(s)

Calibration procedure(s)

Calibration date:

Condition of the calibrated item

This calibration statement documents traceability of M&TE used in the calibration procedures and conformity of the procedures with the ISONEC
17025 international standard.

All calibrations have been conducted in the closed laboratory facility: environment temperature 22 +/- 2 degrees Celsius and humidity < 75%.

Calibration Equipment used (M&TE critical for calibration}

Model Type D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration

RF generator R&S SML-03 100698 27-Mar-2002 (R&S, No. 20-92389) In house check: Mar-05

Power sensor HP 84814 MY41092317 18-0ct-02 {Agilent, No. 20021018} Oct-04

Power sensor HP 8481A US37292783 30-0ct-02 (METAS, No. 252-0236) Cot-03

Power meter EPM E442 GB37480704 30-Oct-02 (METAS, No. 252-0236) Oct-03

Network Analyzer HP 8753E UsS37390585 18-0ct-01 (Agilent, No. 24BR1033101) in house check: Oct 03
Natme Function

Calibrated by:

Approved by:

Date issued: July 17, 2003

This calibration certificate is issued as an intermediate solution untit the acereditation process (based on ISO/IEC 17025 International Standard) for
Calibration Laboratory of Schmid & Partner Engineering AG is completed.




Schmid & Partner Engineering AG s 8

Zeughausstrasse 43, 8004 Zurich, Switzerland
Phone +41 1 245 9700, Fax +41 1 245 9779
info@speag.com, http:./iwww.speag.com

DASY

Dipole Validation Kit
Type: D1900V2

Serial: 504

Manufactured:  August 25, 1999
Calibrated:  July 16, 2003




1. Measurement Conditions

The measurements were performed in the flat section of the SAM twin phantom filled with head e
simulating solution of the following electrical parameters at 1900 MHz:

Relative Dielectricity 40.2 + 5%
Conductivity 1.46 mho/m + 5%

The DASY4 System with a dosimetric E-field probe ET3DV6 (SN:1507, Conversion factor 5.2 at 1900
MHz) was used for the measurements.

The dipole was mounted on the small tripod so that the dipole feedpoint was positioned below the
center marking of the flat phantom section and the dipole was oriented parallel to the body axis (the
long side of the phantom). The standard measuring distance was 10mm from dipole center to the
solution surface. The included distance spacer was used during measurements for accurate distance
positioning.

The coarse grid with a grid spacing of 15mm was aligned with the dipole. The 7x7x7 fine cube was

chosen for cube integration.

The dipole input power (forward power) was 250mW + 3 %. The resuits are normalized to 1W input e
power,

2. SAR Measurement with DASY4 System

Standard SAR-measurements were performed according to the measurement conditions described in

section 1, The results (see figure supplied) have been normalized to a dipole input power of 1W e
(forward power). The resulting averaged SAR-values measured with the dosimetric probe ET3DV6

SN:1507 and applying the advanced extrapolation are:

averaged over 1 om’ (1 g) of tissue: 40.8 mW/g + 16.8 % (k=2)'

averaged over 10 cm’ (10 g) of tissue: 21.2 mW/g £ 16.2 % (k=2)'




3. Dipole Impedance and Return Loss

The impedance was measured at the SMA-connector with a network analyzer and numerically
transformed to the dipole feedpoint. The transformation parameters from the SMA-connector to the
dipole feedpoint are:

Electrical delay: 1.180 ns  (one direction)

‘Transmission factor: 0.995 (voltage transmission, one direction)

The dipole was positioned at the flat phantom sections according to section 1 and the distance holder
was 1n place during impedance measurements.

Feedpoint impedance at 1900 MHz: Re{Z} = 49.1Q
Im{Z} = -3.80Q
Return Loss at 1900 MHz -28.0dB
4, Measurement Conditions

The measurements were performed in the flat section of the SAM twin phantom filled with body
simulating glycol solution of the following electrical parameters at 1900 MHz:

Relative Dielectricity 50.9 + 5%
Conductivity 1.60 mho/m =+ 5%

The DASY4 System with a dosimetric E-field probe ET3DV6 (SN:1507, Conversion factor 4.8 at 1900

MHz) was used for the measurements.

The dipole was mounted on the small tripod so that the dipole feedpoint was positioned below the
center marking of the flat phantom section and the dipole was oriented paraliel to the body axis (the
long side of the phantom). The standard measuring distance was 10mm from dipole center to the
solution surface. The included distance holder was used during measurements for accurate distance
posttioning.

The coarse grid with a grid spacing of 15mm was aligned with the dipole. The 7x7x7 fine cube was
chosen for cube integration.

The dipole input power (forward power) was 250mW £ 3 %. The results are normalized to 1W input
power.

iz,




5. SAR Measurement with DASY4 System

Standard SAR-measurements were performed according to the measurement conditions described in
section 4. The results (see figure supplied) have been normalized to a dipole input power of 1W
(forward power). The resulting averaged SAR-values measured with the dosimetric probe ET3DV6
SN:1507 and applying the advanced extrapolation are:

averaged over 1 cm® (1 g) of tissue: 42.0 mW/g £ 16.8 % (k=2)
averaged over 10 cm® (10 g) of tissue: 21.8 mW/g £ 16.2 % (k=2)*
6. Dipole Impedance and Return Loss

The dipole was positioned at the flat phantom sections according to section 4 and the distance spacer
was in place during impedance measurements.

Feedpoint impedance at 1900 MHz; Re{Z} = 433 Q
Im {Z} = -2.3Q
Return Loss at 1900 MHz -22.4dB
7. Handling

Do not apply excessive force to the dipole arms, because they might bend. Bending of the dipole arms
stresses the soldered connections near the feedpoint leading to a damage of the dipole.

8. Design
The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is

directly connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-
signals.

9, Power Test

After long term use with 40W radiated power, only a slight warming of the dipole near the feedpoint
can be measured.

ey
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Date/Time: 07/16/03 17:31:56

Test Laboratory: SPEAG, Zurich, Switzerland
File Name: SN504_SN1507 HSL1900_160703.da4d

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1990V2 - SN504
Program: Dipole Calibration

Communication System: CW-1900; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium: HSL 1900 MHz (¢ = 1.46 mho/m, ¢ =40.17, p = 1000 kg/m3)

Phantom section: Flat Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: ET3DV6 - SN1507; ConvF(5.2, 5.2, 5.2); Calibrated: 1/18/2003

Sensor-Surface: 4mm (Mechanical Surface Detection)

¢ Electronics: DAE3 - SN411; Calibrated: 1/16/2003

Phantom: SAM with CRP - TP1006; Type: SAM 4.0; Serial: TP:1006

e Measurement SW: DASY4, V4.1 Build 47; Postprocessing SW: SEMCAD, V1.6 Build 115

Pin =250 mW; d = 10 mm/Area Scan (81x81x1): Measurement grid: dx=15mm, dy=15mm
Reference Value = 93.5 V/m

Power Drift = -0.02 dB

Maximum value of SAR = 11.4 mW/g

Pin = 250 mW; d = 10 mm/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Peak SAR (extrapolated) = 17.6 Wrkg

SAR(1 g) = 10.2 mW/g; SAR(10 g) =529 mW/g

Reference Value = 93.5 V/im

Power Drift = -0.02 dB

Maximum value of SAR = 11.4 mW/g

dB

0dB =11.4mW/g
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Date/Time: 07/16/03 11:37:18

Test Laboratory: SPEAG, Zurich, Switzerland
File Name: SN504_ SN1507 M1900 160703.dad T

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN504
Program: Dipole Calibration

Communication System: CW-1900; Frequency: 1900 MHz;Duty Cycle: 1:1 -
Medium: Muscle 1900 MHz (¢ = 1.6 mho/m, g.=50.87, p=1000 kg/m3)

Phantom section: Flat Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

s Probe: ET3DV6 - SN1507; ConvF(4.8, 4.8, 4.8); Calibrated: 1/18/2003

¢ Sensor-Surface: 4mm (Mechanical Surface Detection)

¢ Electronics: DAE3 - SN411; Calibrated: 1/16/2003

¢ Phantom: SAM with CRP - TP1006; Type: SAM 4.0; Serial: TP:1006

o Measurement SW: DASY4, V4.1 Build 47; Postprocessing SW: SEMCAD, V1.6 Build 115

Pin =250 mW; d = 10 mm/Area Scan (81x81x1): Measurement grid: dx=15mm, dy=15mm
Reference Value =92 V/m

Power Drift =0.02 dB

Maximum value of SAR = 11.7 mW/g

Pin =250 mW; d =10 mm/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Peak SAR (extrapolated) = 18.2 W/kg e
SAR(1 g)= 10.5 mW/g; SAR(10 g) =545 mW/g
Reference Value =92 V/m

Power Drift = 0.02 dB

Maximum value of SAR = 11.8 mW/g

dB

I

0dB =11.8mW/g
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Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland, Phone +41 1 245 97 00, Fax +41 1 2458 97 79

Calibration Certificate

1900 MHz System Validation Dipole

Type:

Serial Number:

Place of Calibration:

Date of Calibration:

Calibration Intervat:

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

Wherever applicable, the standards used in the calibration process are traceable to
international standards. In all other cases the standards of the Laboratory for EMF and
Microwave Electronics at the Swiss Federal Institute of Technology (ETH) in Zurich,
Switzerland have been applied.

Calibrated by:

Approved by:




Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland, Phone +41 1 245 97 00, Fax +41 1 245 97 79

DASY3

Dipole Validation Kit

Type: D1900V2
Serial: 5d004

Manufactured: February 14, 2002
Calibrated: July 17, 2002



1. Measurement Conditions

The measurements were performed in the flat section of the new SAM twin phantom filled
with head simulating solution of the following electrical parameters at 1900 MHz:

Relative permitivity 39.8 + 5%
Conductivity 1.46 mho/m =+ 10%

The DASY3 System (Software version 3.1d) with a dosimetric E-field probe ET3DV6
{SN:1507, conversion factor 5.2 at 1900 MHz) was used for the measurements.

The dipole feedpoint was positioned below the center marking and oriented parallel to the
body axis (the long side of the phantom). The standard measuring distance was 10mm from
dipole center to the solution surface. The included distance holder was used during
measurements for accurate distance positioning.

The coarse grid with a grid spacing of 20mm was aligned with the dipole. The 5x5x7 fine cube
was chosen for cube integration. Probe isotropy errors were cancelled by measuring the SAR
with normal and 90° turned probe orientations and averaging.

The dipole input power (forward power) was 250mW £ 3 %. The results are normalized to
IW input power.

2.1. SAR Measurement with DASY3 System

Standard SAR-measurements were performed according to the measurement conditions
described in section 1. The results (see figure supplied) have been normalized to a dipole input
power of 1W (forward power). The resulting averaged SAR-values measured with the
dosimetric probe ET3DV6 SN:1507 and applying the worst-case extrapolation are:

averaged over 1 cm’ (1 g) of tissue: 44.0 mW/g

averaged over 10 cm’ (10 g) of tissue: 22.7 mW/g

2.2  SAR Measurement with DASY4 System

Standard SAR-measurements were performed according to the measurement conditions
described in section 1. The results (see figure supplied) have been normalized to a dipole input
power of 1W (forward power). The resulting averaged SAR-values measured with the
dosimetric probe ET3DV6 SN:1507 and applying the advanced extrapolation are:

averaged over 1 cm’® (1 g) of tissue: 40.4 mW/g

averaged over 10 cm’ (10 g) of tissue: 21.3 mW/g
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3. Dipole Impedance and Return Loss

The impedance was measured at the SMA-connector with a network analyzer and numerically
transformed to the dipole feedpoint. The transformation parameters from the SMA-connector
to the dipole feedpoint are:

Electrical delay: 1.179 ns  (one direction)

Transmission factor: 0.989 (voltage transmission, one direction)

The dipole was positioned at the flat phantom sections according to section 1 and the distance
holder was in place during impedance measurements.

Feedpoint impedance at 1900 MHz: Re{Z}= 5050
Im{Z}=35q
Return Loss at 1900 MHz -29.1dB
4. Measurement Conditions

The measurements were performed in the flat section of the new SAM twin phantom filled
with body simulating solution of the following electrical parameters at 1900 MHz:

Relative permitivity 54.4 +5%
Conductivity 1.57 mho/m £ 10%

The DASY3 System (Software version 3.1d) with a dosimetric B-field probe ET3DV6
(SN:1507, conversion factor 4.9 at 1900 MHz) was used for the measurements.

The dipole feedpoint was positioned below the center marking and oriented parallel to the
body axis (the long side of the phantom). The standard measuring distance was 10mm from
dipole center to the solution surface. The included distance holder was used during
measurements for accurate distance positioning,

The coarse grid with a grid spacing of 20mm was aligned with the dipole. The 5x5x7 fine cube
was chosen for cube integration. Probe isotropy errors were cancelled by measuring the SAR
with normal and 90° turned probe orientations and averaging,

The dipole input power (forward power) was 250mW £ 3 %. The results are normalized to
1W input power.




5.1. SAR Measurement with DASY3 System

Standard SAR-measurements were performed according to the measurement conditions
described in section 4. The results (see figure supplied) have been normalized to a dipole input
power of 1W (forward power). The resulting averaged SAR-values measured with the
dosimetric probe ET3DV6 SN:1507 and applying the worst-case extrapolation are:

averaged over 1 cm’® (1 g) of tissue; 44.0 mW/g

averaged over 10 cm’ (10 g) of tissue: 22.9 mW/g

5.2 SAR Measurement with DASY4 System

Standard SAR-measurements were performed according to the measurement conditions
described in section 4. The results (see figure supplied) have been normalized to a dipole input
power of 1W (forward power). The resulting averaged SAR-values measured with the
dosimetric probe ET3DV6 SN:1507 and applying the advanced extrapolation are:

averaged over 1 cm’ (1 g) of tissue: 40.4 mW/g
averaged over 10 cm’® (10 g) of tissue: 214 mW/g
0. Dipole Impedance and Return Loss

The dipole was positioned at the flat phantom sections according to section 4 and the distance
holder was in place during impedance measurements.
Feedpoint impedance at 1900 MHz: Re{Z} = 46.7Q
Im{Z}=3.60Q

Return Loss at 1900 MHz -259dB




A Handling

Do not apply excessive force to the dipole arms, because they might bend. Bending of the
dipole arms stresses the soldered connections near the feedpoint leading to a damage of the
dipole.

8. Design

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding
line is directly connected to the second arm of the dipole. The antenna is therefore short-
circuited for DC-signals.

Small end caps have been added to the dipole arms in order to improve matching when loaded

according to the position as explained in Section 1. The SAR data are not affected by this
change. The overall dipole length is still according to the Standard.

9. Power Test

After long term use with 40W radiated power, only a slight warming of the dipole near the
feedpoint can be measured.
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APPENDIX E: SCOPE OF ACCREDITATION FOR A2LA

TCC-Dallas is accredited by the American Association for Laboratory Accreditation (A2LA) as shown in the scope below:

THE AMERICAN
ASSOCIATION

FOR LABORATORY
ACCREDITATION

ACCREDITED LABORATORY
AZLA has accredited

NOKIA MOBILE PHONES
Test & Certification Center - Dallas
Irving, TX

for technical competence in the field of

Electrical Testing

The accreditation covers the specific tests and types of tests listed on the agreed
scope of accreditation. This laboratory meets the requirements of ISONEC 17025 -
10899 "General Requirements for the Compatence of Testing and Calibration

L " and any 7 program in the identified field of testing.

Testing and calibration laboratonies that comply with this Intemnational Standard also
operate in accordance with IS0 9001 or IS0 9002,

President

FFor tha Accreditation Council
Certificate Number 1618.01
Valid to November 30, 2003

For tests or types of tests to which this accreditation applies, please refer 1o the
laboratory's Electrical Scope of Accreditation




@! American Association for Laboratory Accreditation
SCOPEOF ACCREDITATION T0 ISO/EC 170251999

NOKIA MOBILE PHONES
TEST & CERTIFICATION CENTER - DALLAS
H021 Connection Dvive
Irving, TX 75039
Al Ewing  Phone: 972 804 4744

ELECTRICAL
Cenificate Number: [X19-01

Valid to: Nowvember 30, 2003

I recognizion of the successiisl completion of the AZLA evalustion process, accreditation is granted 10 this
labormiory 10 perfonm the following Electromagnetic Compatibility (EMC), Specific Absomtion Rate (SAR),
sl tests on witehess commuenigations devices

Tests Test Method
Emisivms
Conducted and Radisted CFR 47

AGPT

TS 514 Section 122
ETSIEN 301 489.1; EN 301 48%9.7
{using ANSI C63.4 and RSS-212)

Specific Absorption Rae

ety
Vehacular bmenunity 150 7637-1; ETSIEN 301 48%-1; EN 301 489-7
Ekectrostatic Discharge (ESD) EN 61000-4-2; ETSI EN 30) 48%., 301 48%-7
RF Radisted EN 61000 ETSIE 01 489.7
Ebectrical Fast Transient/Burst EN 6100044, ] )] 489
Surpe EN 61000-4-5; I EN 301 489-1; EN 301 489.7
Caonduacted EN 61000-4-6; ETSEEN 301 48%-1; EN 301 489.7

Voltage Dips, Shost Inteeruptions and

Voltage Variations EN 610004-11; ETSIEN 301 489-1; EN 301 48%9.7

s
B by

(AZLA Cen. No. 1819.01) Revised 091812 Page 1 of 2

5301 Buckeystown Pike, Suite 350 » Frederick, MDD 21704-8373 » Phatie: 301-644 3248 » Faox: 301-862 2974 @

Testy
Wircless

GSM (BS0/900/ 1 B00/1900 MHz)

TDMA

Tiest Method

JGPP TS S1.010-1, -2,

SGIP TS 11,104
FTCRB NAPRD 03

CTIA TOMA/AMPS Test Plan (excluding Sections 733 &
73.4)

TIAEIA-136-270

(AZLA Cent, No. 1819.01) Revised 0971802

"This laboratory is accredited by the American Association for Laboratory Accreditation (A2LA) and the results shown in
this report have been determined to be in accordance with the laboratory’s terms of accreditation unless stated

otherwise in the report.”

Should this report contain any data for tests for which we are not accredited, such data would not be covered by this

laboratory’s A2LA accreditation.





