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1. SUMMARY OF HAC RF EMISSION TEST REPORT

11 Test Details
Period of test 2006-04-26 to 2006-04-28
SN, HW, SW and DUT numbers |SN: 004400/85/172494/6, HW: 0572, SW: Vp mI3.13, DUT: 11196
of tested device SN: 004400/85/172399/7, HW: 0573, SW: Vp ml3.13, DUT: 11197
Batteries used in testing BL-4C, DUT: 11194, 11195
State of sample Prototype unit
Notes -
1.2 Maximum Results
The maximum measured HAC RF emissions values and categories for electric and magnetic
fields are given in section 1.2.1 and 1.2.2 respectively.
1.2.1 Electric field measurements
Limit of E-field max. Maximum E-field
Band & Mode Ch / Freq. (MHz) | value in category M3 | value after exclusion | Category
[V/m] [V/m]
GSM850 251/848.8 149.6 - 266.1 263.8 M3 (-5dB)
GSM1900 251 /848.8 473 -84.1 18.7 M3 (-5dB)
1.2.2 Magnetic field measurements
Limit of H-field max. Maximum H-field
el Lol Ch / Freq. (MHz) | value in category M3 | value after exclusion | Category
[A/m] [A/m]
GSM850 251 /848.8 0.45-0.80 0.54 M3 (-5dB)
GSM1900 810/1909.8 0.14 - 0.25 0.18 M3 (-5dB)
1.2.3 Overall RF emissions category of the tested device
Band & Mode Combined category Pass / Fail
(E- and H-fields)
GSM850 M3 (-5dB) PASS
GSM1900 M3 (-5dB) PASS
HAC RF Emissions Report Type: RM-126
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124

125

13

Maximum Drift
| Maximum drift during measurements | -0.4 dB
Measurement Uncertainty
Extended Uncertainty (k=2) 95%, E-field 14.7 %
Extended Uncertainty (k=2) 95%, H-field 10.9 %
Description of the Device under test (DUT)
Modes and Bands of Operation GSM GPRS EGPRS BT
850/1900 | 850/1900 | 850/1900
Modulation Mode GMSK GMSK GMSK / 8PSK GFSK
Duty Cycle 1/8 1/8to2/8 1/8to2/8
. 824 - 849 824 - 849 824 - 849
Transmitter Frequency Range (MHz) 2402-2480
1850-1910 | 1850-1910 | 1850-1910

Outside of USA and Canada, the transmitter of the device is capable of operating also in 900 /
1800 MHz bands, which are not part of this filing.
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14 Picture of Device

HWID: 0572, flip closed HWID: 0572, flip open

HWID: 0573, flip closed HWID: 0573, flip open

2. TEST CONDITIONS

21 Temperature and Humidity
Ambient temperature (°C): 22.0t023.0
Ambient humidity (RH %): 30 to 40
2.2 Test Signal, Frequencies, and Output Power

The transmitter of the device was put into operation by using a call tester. Communications
between the device and the call tester were established by air link.

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

The measurements were performed on low, middle and high channels.
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3. DESCRIPTION OF THE TEST EQUIPMENT
31 Measurement system and components

The measurements were performed using an automated near-field scanning system, DASY 4,
manufactured by Schmid & Partner Engineering AG (SPEAG) in Switzerland.
The following table lists calibration dates of SPEAG components:

Test Equipment Serial Number Calibration interval | Calibration expiry
DAEV1 388 12 months 2007-01
E-field Probe ER3DV6 2333 12 months 2007-01
H-field Probe H3DV6 6053 12 months 2007-01
Dipole Validation Kit, CD835V3 1004 24 months 2007-02
Dipole Validation Kit, CD1880V3 1003 24 months 2007-02

Additional test equipment used in testing and validation:

Test Equipment Model Serial Number thbratlon (allbre_ltlon
interval expiry

Signal Generator 8657B 3630008114 12 months 2007-01
Amplifier 551G4 306024 12 months 2006-07
Power Meter E4416A GB41291465 12 months 2007-01
Power Sensor FSH-71 100411 12 months 2007-01
Radio Communication Tester (MU 200 103293 -
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3.1.1 Isotropic E-field probe ER3DV6, SN: 2333

Construction One dipole parallel, two dipoles normal to probe axis

Built-in shielding against static charges
PEEK enclosure material

Frequency In air 100 MHz to >6 GHz; Linearity: £ 0.2 dB (100 MHz to 3 GHz)

Directivity + (0.2 dBin air (rotation around probe axis)

* 0.4 dBin air (rotation normal to probe axis)
Dynamic Range 2 V/m to > 1000 V/m; Linearity: + 0.2 dB
Dimensions Overall length: 330 mm

Tip length: 16 mm

Body diameter: 12 mm

Tip diameter: 8 mm

Distance from probe tip to nearest point of dipole: 1.25 mm
Application Generel near-field measurements up to 6 GHz

Field component measurements
Fast automatic scanning in phantoms

3.1.2 Isotropic H-field probe H3DV6, SN: 6053

Construction Three concentric loop sensors with 3.8 mm loop diameters
Resistively loaded detector diodes for linear response
Built-in shielding against static charges
PEEK enclosure material
Frequency 200 MHz to 3 GHz; Output linearized (absolute accuracy +6.0%, k=2)
Directivity + 0.25 dB (spherical isotropy error)

Dynamic Range 10 mA/mto 2 A/m at 1 GHz
Dimensions Overall length: 330 mm
Tip length: 40 mm
Body diameter: 12 mm
Tip diameter: 6 mm
Distance from probe tip to nearest point of dipole: 1.1 mm
Application Generel magnetic near-field measurements up to 3 GHz
Field component measurements, surface current measurements
Measurements in air or liquids, low interaction

HAC RF Emissions Report Type: RM-126
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3.2 WD positioner

The WD positioner and Test Arch is manufactured by Speag (http://www.dasv4.com/hac). Test
arch is used for all tests i.e. for both validation testing and device testing. The positioner and
test arch conforms to the requirements of ANSI (63.19.

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 in the test arch.

3.2.1 Validation of the System

The manufacturer calibrates the probes annually. Validation measurements are made regularly
using the dipole validation kit. The power level used by manufacturer in dipole calibration is
supplied to the dipole antenna. The antenna is scanned at 1.0cm distance between top surface
of the dipole and calibration point of the probe.

System Validation, H-field and E-field

Frequency / MHz Date Description H-field E-field
Reference result 0.439 162.1

835MHz +10% window 0.395 - 0.483 1459-178.3
22886034227“’ Dipole, SN: 1004 0.434 168.2
Reference result 0.444 133.9

1880MHz +10% window 0.400 - 0.488 134.8-147.3
o293 | Dipole, N: 1004 0432 1327

Plots of the system checking scans are given in Appendix A.
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4. DESCRIPTION OF THE TEST PROCEDURE
41 Test Arch and Device Holder

The test device was placed in the Device Holder (illustrated below) that is supplied by SPEAG.
Using this positioner the tested device is positioned under Test Arch.

Device holder and Test Arch supplied by SPEAG

42 Test Positions
421 Scan area centered at the speaker output

The device was positioned such that Device Reference level was touching the bottom of the
Test Arch. The scan is centered at the speaker output by aligning the speaker output with the
intersection of the Test Arch’s middle bar and dielectric wire.

‘ 1

Photo of the device bositioned under Test Arch
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422

43

44

Scan area centered at the maximum magnetic T-coil coupling

Scanning centered at the maximum magnetic T-coil coupling was not applicable for the
tested device.

Scan Procedures

Near field scans of 5cm x 5¢m were used for determination of the field distribution.
Measurement plane distance from WD reference plane is 1cm. Scans were performed for both E-
and H-field using appropriate probe. DASY software divides detected values into 3 x 3 subgrids
as described in the (63.19 standard.

Probe Modulation Factor

All raw measurements in DASY4 system are RMS values. The measurement software then
applies Probe Modulation Factor (PMF) to convert readings to “slot averaged” peak values as
described in the (63.19 standard. This Probe Modulation Factor was assessed as described in
standard with following results:

E-field probe, SN: 2333 H-field probe, SN: 6053 = :

Freq./ MHz W GSM w GSM E-field PMF H-field PMF
835 106.1 37.26 0.4871 0.1837 2.85 2.65
1880 149.3 51.98 0.4981 0.2366 2.87 211

45 Slot Averaged Calculation Method

4.6

The slot-averaged values were calculated using modulation response conversion factor of
sqrt(8.3) (in linear units).

Sub-grid Exclusion

The measurement grid defined in (63.19 consists of 9 evenly sized blocks, which are used to
define permissible exclusion areas. For both E- and H-field measurements three contiguous
blocks may be excluded from the measurements except center block may never be excluded.
There must be 4 blocks left that are common for both E- and H-field measurements, so
maximum of 5 different blocks can be excluded (e.g. 3 blocks excluded from E-field and 2 blocks
from H-field).

HAC RF Emissions Report Type: RM-126
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4.7 Category Limits

From remaining maximum values after exclusion process, Hearing Aid M-category is defined
according to the category limits of (63.19.

Category Limits for RF-parameters <960MHz

Category | AWF (dB) | Limits for E-Field Emissions (V/m) | Limits for H-Field Emissions (A/m)
M1 0 631.0-1122.0 1.91-3.39
-5 473-841.4 143-2.54
M2 0 354.8-631.0 1.07-1.91
-5 266.1-473.2 0.80-1.43
M3 0 199.5 - 354.8 0.60 - 1.07
-5 149.6 - 266.1 0.45 - 0.80
M4 0 <199.5 <0.60
-5 <149.6 <0.45
Category Limits for RF-parameters >960MHz
Category | AWF (dB) | Limits for E-Field Emissions (V/m) | Limits for H-Field Emissions (A/m)
M1 0 199.5 - 354.8 0.6-1.07
-5 149.6 - 266.1 0.45-0.8
M2 0 112.2-199.5 0.34-0.6
-5 84.1-149.6 0.25 - 0.45
M3 0 63.1-112.2 0.19-0.34
-5 473 -84.1 0.15-0.25
M4 0 <63.1 <0.19
-5 <473 <0.15
HAC RF Emissions Report Type: RM-126
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5. MEASUREMENT UNCERTAINTY

Source of Uncertainty Tolerance Probability Div. d c Standard Standard Remark
% Distribution E H Uncertainty Uncertainty
+%,E +%, H
Measurement System
Probe Calibration 51 N 1 1 1 51 51
Axial Isotropy 4.7 R \3 1 2.7 2.7
Sensor Displacement 16.5 R \3 1 0.145 9.5 14
Boundary Effect 24 R 3 14 14
Linearity 4.7 R \3 1 1 2.7 2.7 SAR
Scaling to Peak Envelope \3
Power 2.0 R 1 1 1.2 1.2
System Detection Limit 1.0 R \3 1 1 0.6 0.6
Readout Electronics 0.3 N 1 1 1 0.3 0.3 SAR
Response Time 0.8 R B 1 05 05
Integration Time 2.6 R \3 1 1 15 15 SAR
RF Ambient Conditions 3.0 R \3 1 1 17 1.7 SAR
RF Reflections 12.0 R 3 1 6.9 6.9
Probe Positioner 1.2 R \3 1 0.67 0.7 0.5
Probe Positioning 4.7 R \3 1 0.67 2.7 18
Extrapolation and \3
Interpolation 1.0 R 1 1 0.6 0.6 SAR
Test Sample Related
Decice Positioning Vertical 4.7 R \3 1 0.67 2.7 1.8
Device Positioning Lateral 1.0 R \3 1 0.6 0.6
Device Holder and Phantom 2.4 R \3 1 1 14 14
Power Drift 5.0 R 3 1 29 29 SAR
Phantom and Setup Related
Phantom Thickness 24 R \3 1 0.67 14 0.9
Combined Standard
Uncertainty 14.7 109
Expanded Uncertainty on
Power 29.4 218
Expanded Uncertainty on
Field 14.7 109
HAC RF Emissions Report Type: RM-126
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6. RESULTS

The calculated maximum field values for the test device are tabulated below:

GSM850, E and H RF emissions results

. . Test Ch 128 Ch 190 Ch 251
HWWID Mode Flip option configuration | 824.2MHz 836.6MHz 848.8MHz
E-field (V/M) 247.8 246.7 260.9
0572 GSM850 Flip open H-field (A/m) 0.476 0.491 0.539
Category M3 (-5dB) M3 (-5dB) M3 (-5dB)
E-field (V/M) 247.4 249.4 263.8
0573 GSM850 Flip open H-field (A/m) 0.465 0.479 0.514
(ategory M3 (-5dB) M3 (-5dB) M3 (-5dB)
GSM1900, E and H RF emissions results
. . Test Ch 512 Ch 661 Ch 810
HWID Mode Flip option configuration | 1850.2MHz 1880.0MHz 1909.8MHz
E-field (V/M) 718.7 724 73.0
0572 GSM1900 Flip open H-field (A/m) 0.166 0.168 0.183
Category M3 (-5dB) M3 (-5dB) M3 (-5dB)
E-field (V/M) 68.2 64.9 67.9
0573 GSM1900 Flip open H-field (A/m) 0.138 0.136 0.153
Category M3 (-5dB) M3 (-5dB) M3 (-5dB)
Plots of the maximum measurement scans are given in Appendix B.
HAC RF Emissions Report Type: RM-126

Salo_HAC_0618_01

Applicant: Nokia Corporation

13/25

Copyright © 2006 TCC Nokia




TCC FINAS

. Finnish Accreditation Service
Nokia TA17 (EM ISOIIEC 17025)

APPENDIX A: SYSTEM VALIDATION SCANS
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Date/Time: 26.04.2006 10:23:28

Test Laboratory: TCC Nokia, Salo_A Laboratory
Type: D835V3;Serial: 1004

Program Name: H-field Dipole

Date/Time: 27.04.2006 14:54:55

Test Laboratory: TCC Nokia, Salo_A Laboratory
Type: D835V3; Serial: 1004

Program Name: E-field Dipole

Communication System:

(W; Frequency: 835 MHz;Duty Cycle: 1:1
Medium: Air Medium parameters used:
0 =0mho/m, & =1;p=1kg/m3
Phantom section: H Device Section

Communication System:

(W; Frequency: 835 MHz;Duty Cycle: 1:1
Medium: Air Medium parameters used:
o0 =0mho/m, & =1; p =1000 kg/m3
Phantom section: E Dipole Section

DASY4 Configuration:

- Probe: H3DV6 - SN6053; ; Calibrated: 24.01.2006

- Sensor-Surface: (Fix Surface)

- Electronics: DAE3 Sn388; Calibrated: 19.01.2006

- Phantom: HAC Test Arch; Type: SD HAC P01 BA;

- Measurement SW: DASY4, V4.7 Build 16; Postprocessing SW: SEMCAD,
V1.8 Build 170

DASY4 Configuration:

- Probe: ER3DV6 - SN2333; ConvF(1, 1, 1); Calibrated: 24.01.2006

- Sensor-Surface: (Fix Surface)

- Electronics: DAE3 Sn388; Calibrated: 07.01.2005

- Phantom: HAC Test Arch; Type: SD HAC P01 BA;

- Measurement SW: DASY4, V4.7 Build 16; Postprocessing SW: SEMCAD, V1.8
Build 170

H Scan - 10mm above (D835 Dipole/Hearing Aid Compatibility Test
(41x361x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.434 A/m

Probe Modulation Factor = 1.00

Reference Value = 0.496 A/m; Power Drift = 0.003 dB

E Scan 10mm above (D835 Dipole/Hearing Aid Compatibility Test
(41x361x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 173.3 V/m

Probe Modulation Factor = 1.00

Reference Value = 108.4 V/m; Power Drift =-0.019 dB

Peak H-field in A/m Peak E-field in V/m
Grid 1] Grid 2| Grid 3 Grid 1] Grid 2| Grid 3
0.365|0.390 |0.378 166.0|173.3|171.2
Grid 4] Grid 5 Grid 6 Grid 4] Grid 5] Grid 6
0.406 |0.434 | 0.423 90.7 |94.5 |92.8
Grid 7] Grid 8 Grid 9 Grid 7] Grid 8 Grid 9
0.348]0.371|0.361 154.9]163.1|161.8
Wim
I?‘I‘ﬂ:ﬂ E1! 173.3
~{ .45 145.9
na2rms (1%
(IR 1.1
nave | LT
0.037 u‘
b 1 |
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Date/Time: 26.04.2006 10:54:12

Test Laboratory: TCC Nokia, Salo_A Laboratory
Type: (D1880V3;Serial: 1003

Program Name: H-field Dipole

Date/Time: 27.04.2006 15:22:34

Test Laboratory: TCC Nokia, Salo_A Laboratory
Type: (D1880V3; Serial: 1003

Program Name: E-field Dipole

Communication System:

(W; Frequency: 1880 MHz;Duty Cycle: 1:1
Medium: Air Medium parameters used:
0 =0mho/m, & =1;p=1kg/m3
Phantom section: H Device Section

Communication System:

(W; Frequency: 1880 MHz;Duty Cycle: 1:1
Medium: Air Medium parameters used:
o0 =0mho/m, & =1; p =1000 kg/m3
Phantom section: E Dipole Section

DASY4 Configuration:

- Probe: H3DV6 - SN6053; ; Calibrated: 24.01.2006

- Sensor-Surface: (Fix Surface)

- Electronics: DAE3 Sn388; Calibrated: 19.01.2006

- Phantom: HAC Test Arch; Type: SD HAC P01 BA;

- Measurement SW: DASY4, V4.7 Build 16; Postprocessing SW:
SEMCAD, V1.8 Build 170

DASY4 Configuration:

- Probe: ER3DV6 - SN2333; ConvF(1, 1, 1); Calibrated: 24.01.2006

- Sensor-Surface: (Fix Surface)

- Electronics: DAE3 Sn388; Calibrated: 07.01.2005

- Phantom: HAC Test Arch; Type: SD HAC P01 BA;

- Measurement SW: DASY4, V4.7 Build 16; Postprocessing SW: SEMCAD, V1.8
Build 170

H Scan - 10mm above (D1880 Dipole/Hearing Aid Compatibility Test
(41x181x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.432 A/m

Probe Modulation Factor = 1.00

Reference Value = 0.488 A/m; Power Drift = 0.005 dB

E Scan - 10mm above (D 1880 Dipole/Hearing Aid Compatibility Test
(41x181x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 136.9 V/m

Probe Modulation Factor = 1.00

Reference Value = 142.5 V/m; Power Drift = 0.000 dB

Peak H-field in A/m

Peak E-field in V/m

Grid 1] Grid 2| Grid 3 Grid 1] Grid 1] Grid 3
0.370]0.395 ]0.387 127.21136.9 | 136.6
Grid 4] Grid 5] Grid 6 Grid 4] Grid 5 Grid 6
0.406 |0.432 10.423 88.8 |935 |924
Grid 7| Grid 8| Grid 9 Grid 7| Grid 8] Grid 9
0.361 ]0.384 ]0.373 123.7|128.4 |127.3
Vb3
i 1708 [l
1iid3 r u
B _! "
L !
L5
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APPENDIX B: MEASUREMENT SCANS
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Date/Time: 26.04.2006 14:07:12

Test Laboratory: TCC Nokia, Salo_A Laboratory

Type: RM-126; Serial: 004400/85/172494/6, HWID: 0572
Program Name: HAC H Device

Date/Time: 28.04.2006 10:33:43

Test Laboratory: TCC Nokia, Salo_A Laboratory

Type: RM-126;Serial: 004400/85/172494/6, HWID: 0572
Program Name: HAC E Device

Communication System:

GSM850; Frequency: 848.8 MHz;Duty Cycle: 1:7
Medium: Air Medium parameters used:
0=0mho/m, &=1;p=1kg/m3

Phantom section: H Device Section

Communication System:

GSM850; Frequency: 848.8 MHz;Duty Cycle: 1:8.1
Medium: Air Medium parameters used:

0 =0mho/m, & =1; p =1000 kg/m3

Phantom section: E Device Section

DASY4 Configuration:

- Probe: H3DV6 - SN6053; ; Calibrated: 24.01.2006

- Sensor-Surface: (Fix Surface)

- Electronics: DAE3 Sn388; Calibrated: 19.01.2006

- Phantom: HAC Test Arch; Type: SD HAC P01 BA;

- Measurement SW: DASY4, V4.7 Build 16; Postprocessing SW:
SEMCAD, V1.8 Build 170

DASY4 Configuration:

- Probe: ER3DV6 - SN2333; ConvF(1, 1, 1); Calibrated: 24.01.2006
- Sensor-Surface: (Fix Surface)

- Electronics: DAE3 Sn388; Calibrated: 19.01.2006

- Phantom: HAC Test Arch; Type: SD HAC P01 BA;

- Measurement SW: DASY4, V4.7 Build 16; Postprocessing SW:
SEMCAD, V1.8 Build 170

H Scan 10mm above Device Reference/Hearing Aid Compatibility
Test (101x101x1): Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 0.550 A/m

Probe Modulation Factor = 2.65

Reference Value = 0.101 A/m; Power Drift = -0.095 dB

E Scan 10mm above Device Reference /Hearing Aid Compatibility
Test (101x101x1): Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 260.9 V/m

Probe Modulation Factor = 2.85

Reference Value = 95.7 V/m; Power Drift = 0.008 dB

Peak H-field in A/m
Grid 1| Grid 2] Grid 3
0.539]0.392]0.200

Grid 4] Grid 5| Grid 6
0.484 ]10.346 | 0.199

Grid 7| Grid 8] Grid 9
0.550]0.393 | 0.207

Peak E-field in V/m

Grid 1] Grid 2] Grid 3
201.41249.7 | 241.5
Grid 4] Grid 5]Grid 6
213.41260.9 | 258.8

Grid 7| Grid 8] Grid 9
203.9 1251.3 | 249.2
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Date/Time: 27.04.2006 12:46:31

Test Laboratory: TCC Nokia, Salo_A Laboratory

Type: RM-126; Serial: 004400/85/172399/7, HWID: 0573
Program Name: HAC H Device

Date/Time: 28.04.2006 10:56:18

Test Laboratory: TCC Nokia, Salo_A Laboratory

Type: RM-126; Serial: 004400/85/172399/7, HWID: 0573
Program Name: HAC E Device

Communication System:

GSM850; Frequency: 848.8 MHz;Duty Cycle: 1:7
Medium: Air Medium parameters used:
0=0mho/m, &=1;p=1kg/m3

Phantom section: H Device Section

Communication System:

GSM850; Frequency: 848.8 MHz;Duty Cycle: 1:8.1
Medium: Air Medium parameters used:

0 =0mho/m, & =1; p =1000 kg/m3

Phantom section: E Device Section

DASY4 Configuration:

- Probe: H3DV6 - SN6053; ; Calibrated: 24.01.2006

- Sensor-Surface: (Fix Surface)

- Electronics: DAE3 Sn388; Calibrated: 19.01.2006

- Phantom: HAC Test Arch; Type: SD HAC P01 BA;

- Measurement SW: DASY4, V4.7 Build 16; Postprocessing SW:
SEMCAD, V1.8 Build 170

DASY4 Configuration:

- Probe: ER3DV6 - SN2333; ConvF(1, 1, 1); Calibrated: 24.01.2006
- Sensor-Surface: (Fix Surface)

- Electronics: DAE3 Sn388; Calibrated: 19.01.2006

- Phantom: HAC Test Arch; Type: SD HAC P01 BA;

- Measurement SW: DASY4, V4.7 Build 16; Postprocessing SW:
SEMCAD, V1.8 Build 170

H Scan 10mm above Device Reference/Hearing Aid Compatibility
Test (101x101x1): Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 0.528 A/m

Probe Modulation Factor = 2.65

Reference Value = 0.102 A/m; Power Drift = -0.006 dB

E Scan 10mm above Device Reference/Hearing Aid Compatibility
Test (101x101x1): Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 263.8 V/m

Probe Modulation Factor = 2.85

Reference Value = 98.6 V/m; Power Drift =-0.125 dB

Peak H-field in A/m

Grid 1) Grid 2] Grid 3
0.51410.366 | 0.203
Grid 4| Grid 5| Grid 6
0.481 ]0.352 ]0.208

Grid 7] Grid 8] Grid 9
0.528 10.3830.215

Peak E-field in V/m

Grid 1] Grid 2] Grid 3
204.9 1251.8 | 249.8
Grid 4] Grid 5]Grid 6
216.1 |263.8 | 262.1

Grid 7| Grid 8] Grid 9
205.3 | 252.8 | 251.9

- 0.444 I
0,360 I
0.276 ]
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Finndsh Accreditation Service
TA17 (EM ISONEC 1T025)

Date/Time: 26.04.2006 14:45:10

Test Laboratory: TCC Nokia, Salo_A Laboratory

Type: RM-126;Serial: 004400/85/172494/6, HWID: 0572
Program Name: HAC H Device

Date/Time: 28.04.2006 13:58:34

Test Laboratory: TCC Nokia, Salo_A Laboratory

Type: RM-126;Serial: 004400/85/172494/6, HWID: 0572
Program Name: HAC E Device

Communication System:

DCS 1900; Frequency: 1850.2 MHz; Duty Cycle: 1:4.4
Medium: Air Medium parameters used:
0=0mho/m, &=1;p=1kg/m3

Phantom section: H Device Section

Communication System:

DCS 1900; Frequency: 1850.2 MHz;Duty Cycle: 1:8.3
Medium: Air Medium parameters used:

0 =0mho/m, & =1; p =1000 kg/m3

Phantom section: E Device Section

DASY4 Configuration:

- Probe: H3DV6 - SN6053; ; Calibrated: 24.01.2006

- Sensor-Surface: (Fix Surface)

- Electronics: DAE3 Sn388; Calibrated: 19.01.2006

- Phantom: HAC Test Arch; Type: SD HAC P01 BA;

- Measurement SW: DASY4, V4.7 Build 16; Postprocessing SW:
SEMCAD, V1.8 Build 170

DASY4 Configuration:

- Probe: ER3DV6 - SN2333; ConvF(1, 1, 1); Calibrated: 24.01.2006
- Sensor-Surface: (Fix Surface)

- Electronics: DAE3 Sn388; Calibrated: 19.01.2006

- Phantom: HAC Test Arch; Type: SD HAC P01 BA;

- Measurement SW: DASY4, V4.7 Build 16; Postprocessing SW:
SEMCAD, V1.8 Build 170

H Scan 10mm above Device Reference/Hearing Aid Compatibility
Test (101x101x1): Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 0.194 A/m

Probe Modulation Factor = 2.10

Reference Value = 0.068 A/m; Power Drift =-0.039 dB

E Scan 10mm above Device Reference/Hearing Aid Compatibility
Test (101x101x1): Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 85.8 V/m

Probe Modulation Factor = 2.88

Reference Value = 19.4 V/m; Power Drift = -0.056 dB

Peak H-field in A/m Peak E-field in V/m
Grid 1| Grid 2] Grid 3 Grid 1| Grid 2] Grid 3
0.166 ] 0.165 ] 0.129 66.4 |58.0 |61.8
Grid 4] Grid 5| Grid 6 Grid 4] Grid 5] Grid 6
0.169 |0.163 | 0.125 65.1 |78.7 |80.5
Grid 7| Grid 8] Grid 9 Grid 7| Grid 8] Grid 9
0.1940.182]0.118 604 |85.7 |85.8
Am
.
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TA17 (EM ISONEC 1T025)

Date/Time: 26.04.2006 14:56:13

Test Laboratory: TCC Nokia, Salo_A Laboratory

Type: RM-126;Serial: 004400/85/172494/6, HWID: 0572
Program Name: HAC H Device

Date/Time: 28.04.2006 14:06:56

Test Laboratory: TCC Nokia, Salo_A Laboratory

Type: RM-126;Serial: 004400/85/172494/6, HWID: 0572
Program Name: HAC E Device

Communication System:

DCS 1900; Frequency: 1909.8 MHz;Duty Cycle: 1:4.4
Medium: Air Medium parameters used:
0=0mho/m, &=1;p=1kg/m3

Phantom section: H Device Section

Communication System:

DCS 1900; Frequency: 1909.8 MHz;Duty Cycle: 1:8.3
Medium: Air Medium parameters used:

0 =0mho/m, & =1; p =1000 kg/m3

Phantom section: E Device Section

DASY4 Configuration:

- Probe: H3DV6 - SN6053; ; Calibrated: 24.01.2006

- Sensor-Surface: (Fix Surface)

- Electronics: DAE3 Sn388; Calibrated: 19.01.2006

- Phantom: HAC Test Arch; Type: SD HAC P01 BA;

- Measurement SW: DASY4, V4.7 Build 16; Postprocessing SW:
SEMCAD, V1.8 Build 170

DASY4 Configuration:

- Probe: ER3DV6 - SN2333; ConvF(1, 1, 1); Calibrated: 24.01.2006
- Sensor-Surface: (Fix Surface)

- Electronics: DAE3 Sn388; Calibrated: 19.01.2006

- Phantom: HAC Test Arch; Type: SD HAC P01 BA;

- Measurement SW: DASY4, V4.7 Build 16; Postprocessing SW:
SEMCAD, V1.8 Build 170

H Scan 10mm above Device Reference/Hearing Aid Compatibility
Test (101x101x1): Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 0.185 A/m

Probe Modulation Factor = 2.10

Reference Value = 0.068 A/m; Power Drift = 0.019 dB

E Scan 10mm above Device Reference/Hearing Aid Compatibility
Test (101x101x1): Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 78.0 V/m

Probe Modulation Factor = 2.88

Reference Value = 16.6 V/m; Power Drift = 0.038 dB

Peak H-field in A/m

Grid 1| Grid 2] Grid 3
0.185]0.183 |0.140

Grid 4] Grid 5| Grid 6

Peak E-field in V/m

Grid 1) Grid 2] Grid 3
724 |52.7 |56.9

Grid 4] Grid 5]Grid 6

0.165]0.163 |0.133 66.8 |70.7 |73.0
Grid 7| Grid 8] Grid 9 Grid 7| Grid 8] Grid 9
0.173]0.1630.114 55.6 |77.9 |78.0
I'\I.f.ﬂllllb
Wim
e I?H.l‘l
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Date/Time: 27.04.2006 10:23:20

Test Laboratory: TCC Nokia, Salo_A Laboratory

Type: RM-126; Serial: 004400/85/172399/7, HWID: 0573
Program Name: HAC H Device

Date/Time: 28.04.2006 12:24:31

Test Laboratory: TCC Nokia, Salo_A Laboratory

Type: RM-126; Serial: 004400/85/172399/7, HWID: 0573
Program Name: HAC E Device

Communication System:

DCS 1900; Frequency: 1850.2 MHz;Duty Cycle: 1:4.4
Medium: Air Medium parameters used:

0 =0mho/m, & =1;p=1kg/m3

Phantom section: H Device Section

Communication System:

DCS 1900; Frequency: 1850.2 MHz;Duty Cycle: 1:8.3
Medium: Air Medium parameters used:

0 =0mho/m, & =1; p =1000 kg/m3

Phantom section: E Device Section

DASY4 Configuration:

- Probe: H3DV6 - SN6053; ; Calibrated: 24.01.2006

- Sensor-Surface: (Fix Surface)

- Electronics: DAE3 Sn388; Calibrated: 19.01.2006

- Phantom: HAC Test Arch; Type: SD HAC P01 BA;

- Measurement SW: DASY4, V4.7 Build 16; Postprocessing SW:
SEMCAD, V1.8 Build 170

DASY4 Configuration:

- Probe: ER3DV6 - SN2333; ConvF(1, 1, 1); Calibrated: 24.01.2006
- Sensor-Surface: (Fix Surface)

- Electronics: DAE3 Sn388; Calibrated: 19.01.2006

- Phantom: HAC Test Arch; Type: SD HAC P01 BA;

- Measurement SW: DASY4, V4.7 Build 16; Postprocessing SW:
SEMCAD, V1.8 Build 170

H Scan 10mm above Device Reference/Hearing Aid Compatibility
Test (101x101x1): Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 0.156 A/m

Probe Modulation Factor = 2.10

Reference Value = 0.059 A/m; Power Drift = -0.049 dB

E Scan 10mm above Device Reference/Hearing Aid Compatibility
Test (101x101x1): Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 70.8 V/m

Probe Modulation Factor = 2.88

Reference Value = 17.5 V/m; Power Drift = 0.014 dB

Peak H-field in A/m Peak E-field in V/m
Grid 1| Grid 2] Grid 3 Grid 1| Grid 2] Grid 3
0.133]0.133]0.110 573 |51.7 |53.7
Grid 4| Grid 5] Grid 6 Grid 4] Grid 5] Grid 6
0.144]0.138]0.110 58.0 |68.2 |69.0
Grid 7| Grid 8| Grid 9 Grid 7] Grid 8] Grid 9
0.156 0.1430.103 534 |70.8 |70.8
wn e
8137 624 . -
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a

0.

(R

45.7

3ra

4.0

HAC RF Emissions Report
Salo_HAC_0618_01
Applicant: Nokia Corporation

Type: RM-126

Copyright © 2006 TCC Nokia

22/25




TCC

Nokia

%

FINAS

Finndsh Accreditation Service
TA17 (EM ISONEC 1T025)

Date/Time: 27.04.2006 10:33:51

Test Laboratory: TCC Nokia, Salo_A Laboratory

Type: RM-126; Serial: 004400/85/172399/7, HWID: 0573
Program Name: HAC H Device

Date/Time: 28.04.2006 12:33:13

Test Laboratory: TCC Nokia, Salo_A Laboratory

Type: RM-126; Serial: 004400/85/172399/7, HWID: 0573
Program Name: HAC E Device

Communication System:

DCS 1900; Frequency: 1909.8 MHz;Duty Cycle: 1:4.4
Medium: Air Medium parameters used:

0 =0mho/m, & =1;p=1kg/m3

Phantom section: H Device Section

Communication System:

DCS 1900; Frequency: 1909.8 MHz;Duty Cycle: 1:8.3
Medium: Air Medium parameters used:

0 =0mho/m, & =1; p =1000 kg/m3

Phantom section: E Device Section

DASY4 Configuration:

- Probe: H3DV6 - SN6053; ; Calibrated: 24.01.2006

- Sensor-Surface: (Fix Surface)

- Electronics: DAE3 Sn388; (alibrated: 19.01.2006

- Phantom: HAC Test Arch; Type: SD HAC P01 BA;

- Measurement SW: DASY4, V4.7 Build 16; Postprocessing SW:
SEMCAD, V1.8 Build 170

DASY4 Configuration:

- Probe: ER3DV6 - SN2333; ConvF(1, 1, 1); Calibrated: 24.01.2006
- Sensor-Surface: (Fix Surface)

- Electronics: DAE3 Sn388; Calibrated: 19.01.2006

- Phantom: HAC Test Arch; Type: SD HAC P01 BA;

- Measurement SW: DASY4, V4.7 Build 16; Postprocessing SW:
SEMCAD, V1.8 Build 170

H Scan 10mm above Device Reference/Hearing Aid Compatibility
Test (101x101x1): Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 0.155 A/m

Probe Modulation Factor = 2.10

Reference Value = 0.063 A/m; Power Drift =-0.014 dB

E Scan 10mm above Device Reference/Hearing Aid Compatibility
Test (101x101x1): Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 71.5 V/m

Probe Modulation Factor = 2.88

Reference Value = 16.6 V/m; Power Drift = 0.069 dB

Peak H-field in A/m Peak E-field in V/m
Grid 1| Grid 2] Grid 3 Grid 1| Grid 2| Grid 3
0.153]0.152]0.123 63.2 |504 |52.1
Grid 4| Grid 5] Grid 6 Grid 4] Grid 5] Grid 6
0.148]0.147 | 0.122 60.3 |67.9 |68.6
Grid 7| Grid 8| Grid 9 Grid 7] Grid 8]Grid 9
0.155]0.144 |0.108 51.0 |715 |715
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APPENDIX C: RELEVANT PAGES FROM PROBE CALIBRATION REPORT(S)

E-field probe ER3DV6, SN: 2333
H-field probe H3DV6, SN: 6053
See the next 7+6 pages.
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

S Schwalzerscher Kalibrierdlanst
Service suisse d'élalonnaga

c Serv(zio svizzano di Laratura

8  swiss calibration Service

Accragited by the Swiss Federal Clice of Metalegy and Accreditation Accreditation No.2 SCS 108
The Swiss Accreditation Service is one of Lhe signalaties 1o the EA
Multllateral Agreement for the recognition of calibration gertificates

cieme  Neokia Sale TCC ' Cortificate No: ER3-2333_Jan06

&ALIBRATION CERTIFICATE

Chject ER3DVE - SN:2333

Calibration procedure|s) QA CAL-02.v4
Calibration procedure for E-field probes optimized for close near fleld
evaluations in air

Calibration cate: January 24, 2006

" Conditian of 1he calibrated tsm |0 Talerance

This calibration cerificald douments the Tazeatity o natioral slandards . whizh realize the physical units of measuremants (51}
The measurements snd he uneerainlies wih confidence probatility are given on the follcwing pages and are par of the cerliteate.

All zalipratians hava been conducted in the ciosed laboratory Facility: emvironnent ;emperature (22 + 3)°C and hornigity < 70%.

Calibration Equipment usad {MATE critical for cakbration)

Primary Standards [ip#  CalDate (Casteatec by, Carlticate Mo,) Schaovlad Calibration
Frwer meter E44198 GH41293874 3-Miy-05 (METAS Mo, 251-004E8) May-06
Powar sensor E447 24, MY 4 dGEZTT 3-May-L5 (METAS Ng. 251-0046E6) W ay-06
Power sersoe EA4T24A MY 41402087 A-May-L8 JAETAS, Me. 251 104EE) May-06
Reference 3 d8 Alenuator SM: 35054 (353 *1-Aug-05 (METAS, Ne, 251-00489) Aug-08
Referanct 20 dB Atenuaicr | SH: BS0EG (20b) A-May-05 [METAS. MNe. 251-00467) May-06
. Reference 30 dB Attenuzlor i SM: 55128 {30b) Ti-Aug-05 (METAS, Ma. 251.00500) Aug-06
Referaice Probe ERZ0OVE I8N 2328 3-0ct-05 (SFEAG. Mo, ER3-2328_ Cotds) 201-0%
DAE4 "GN 854 27-Got05 (SPEAG, K. DAE4-654_Oo:05] Oct06
Secondary Standards LY Chetk Dalg [0 rouse) _ Seneduled Check
RF generatar HE BE48C [ US3642007 700 4-Aug-93 (SPEAS, in house check Mov-L5) In heuse check: Now-07
Metwerk Analyzer HP §753E | US373230585 18-Dct-01 [SPEAG. in house check Mov-08) In houge check: Mow 06
Mame Functian Signature

Calibrated by Katfa Pokovic Tachnical Marager =
_ e

i Approved by Wisks Kuster Quality Manager /’]%

Issued: Junuary 24, Z006

This calibration cerificate shall not ba reproduced except in full wathout written approval of the laberatory.

Cortificate No: ER3-2333_Jan08 Page 1of8




ER3DVE SN:2333 January 24, 2006

DASY - Parameters of Probe: ER3DV6 SN:2333

Sensitivity in Free Space [uV/(Vim)3 Diode Compression”
NarmX 1.45 + 101 % (k=2) DCP X 94 mv
NormY 1.580 = 10.1 % (k=2) DCPY 94 mv
NormZ 1.45 +10.1 % (k=2} DCPRZ 99 mvy

Frequency Correction

X 0.0

Y 0.0

£ 0.0
Sensor Offset (Probe Tip to Sensor Center)

X 2.9 mm

Y 2.5 mm

z 2.5 mm
Connector Angle 319 °

The reported uncertainty of measurement is stated as the standard uncertainty of
measurement multiplied by the coverage factor k=2, which for a nermal distribution
corresponds to a coverage probability of approximately 95%.

* pumarcal nesrizatian parameler: uncertainty not regquired

Certficate Mo ER3-2333_Jan(6 Page 4 of &



ER3DVE SN:2333

Frequency response (normalized)

Certificate No: ER3-2333,

_Jans

Frequency Response of E-Field
{TEM-Cell:ifi110 EXX, Waveguide R22)

0.8 - ..- A
0.7 - = - - - 4
e - - - L
as - - et N s I
a 300 1000 1500 2000 2500 3000
f [MHz]
®y —8—TEM —B—R22
z; —'.'_-T:EM ) —I—_R??

Uncertainty of Frequency Response of E-field: £ 6.3% {k=2)

Page 5ol 9
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ER3DVE SN:2333 January 24, 2006

Receiving Pattern ($), 3 =0°

f= G500 MHz, TEM ifi110EXX f = 2500 MHz, WG R22

TG

-—8—X -9-Y —8—-Z Ol

Receiving Pattern (¢), 3 = 90°

f = 600 MHz, TEM 1fi110EXX f=2500 MHz, WG R22

—a—Y —o—Z —O—iol

Certificate No: ER3-2333_Jan0& Fage Bof 9



ER2DVE SN:2333 January 24, 2006

Receiving Pattern {¢), 3 = 0°

o= 3 MHZ
_ —B— 100 MHz
@ - 600 MHz
5 —— 1800 MHz
G —&— 2500 MHz
0 &4 120 180 240 300 360
4 [°]
Ungertainty of Axial Isotropy Assessment. * 0.5% (k=2)
1 J 4 — D
Receiving Pattern (¢), 3 = 90
038 O 1. T 1 0 1 ) ) 5 0 0 1 000 01 1
0.6 ' ' ——30 MHz
& oa LTI EENEN LTI (—met100a4z
T o, 0 0 1 O 5 I 0 I Co0 s
= 0.0 B-E-O-0-5-E- O 0 B D ST - - BB
€ 0o ! _ | —8— 1800 MHz
Woga Lt L . | —i&— 2500 MHz
.Oﬁ : WP Sl S R B T S S PR N o) e S SR ST 5 AR P N S5t ST B 1R S5 Il s S R
08—t L - ) 1l . 53 I == o Ko
1.0 L |
q 80 120 180 240 300 360

s []

Uncertainty of Axial. Isotropy Assessment; £ 0.9% (k=2)

Cerificate No: ER3-2333_1and6 Page Tof O



ER3DVS 8N:2333 January 24, 2008

Dynamic Range f(E-field)
{Waveguide R22, f = 1800 MHz)

1.E+06 -

1.E+03 -

1.E+04 -

1.E+403 -

Sensor Voltaga [pv]

1.E+02 -

F.E+071 ——

B 10 100 1000

Error [dB]

1 16 E [Vim] 100 1000

Uncertainty of Linearity Aszessment: + 0.68% (k=2}

Cenificale Mo: ER3-2333_Jan0g Fage dof @



ER3DVE SN:2333 January 24, 2006

Deviation from Isotropy in Air
Error (¢, 8), f=900 MHz

Error [dB]

ia e — - il S U B e
H-1.00-0.80 B2-0.80--0.60 B-0.60--G4¢ B-0.43-0.20 E-0.20-0.00

00.00-0.20 @0.20-0.40 [30.43-0.60 Q060080  WO.80-5.00

Unceartainty of Spherical 1sotropy Assessment: £ 2.6% (k=2)

Ceritflicate No: ER3-2333_Jan0§ Page G of g



Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Accred fed by the Bwiss Federal (iice of Melrology and Accreditalion
Tha Swiss Accreditation Service |5 ona of Ltha signatories 1o the EA
Maltilataral Agreament for the recognltion of callbration canificates

Chient Hgk_ia_ Salo TCC

Schweizerischer Kallbrierdienst
Service suisse d'étalonnage
Servizlo svizrero dl taratura
Swiss Calibration Service

Accredltation No.i SCS 108

_ Certificate No: H3-6053_Jan08

CALIBRATION CERTIFICATE

Chjact H3DV6 - SN:6053

Calibration procedurs(s) QA CAL-03.v4

evaluations in air

Calibration date: January 24, 2006

Gondition of the calibratec item |0 Tolerance

Galibration Equipment used fM&TE crntical for calibration)

-Calibration procedure for H-field probes optimized for close near field

This calibration certiflicate docurmen's the traceability 1o national slanzards, which realize the ghysizal units of measuremenls (5!}
Tha measurements and the uncenainlizs with confidence probabiity are given on the following pages ard are par of the cerificale.

All calibrations have been concuctad in the closec laboralory faciity: envronment termperature 122 = 3)°C and homidity < 70%.

Aopraved by Niets Kuater

s N/ )

This calibration cerificate shall not be reprodLoed excepl in fult wAnowu! written approval of the laboratory.

Primary Standards o i D# Cal Date (Catibrated by, Cedificate No.) Schedulgd Calibration

Fowsar matar E44128 | GB41283974 3-May-08 (METAS, Ma, 251-00468) Iay-0G

Power sensor E44124 WY4 t405277 A-May-08 (METAS, No. 251-004566) May-08

Pawer sensor E44120, M4 1498087 I-May-03 (METAS, Na. 231-0M466) Mty

Reference 3 dB Atlenuator SN 55054 (3c) 11-A05-0% (METAS, Mo, 251-30493) ALg-Ng

Reference 20 d8 Attenu alor SN S5086 (20D} F-Map-N5 METAS, Mo, 251-00467) Many-00

Reference 30 48 Attenuator EM; 55120 (30b) t1-A00-05 (METAS, Mo 251-805003 Aug-06

Refarence Probe H3DWE SN 6182 3-Ce-GE (SPEAG. Mo, H3-5182_Qctl5) Qgi-08

DAE4 3M: 65 27-0ct-05 (IPEAG, No. DAE4-654_Octo9) [sladelsl

Secondary Standards E [nk:] Chagk Date {in housel Scheduled Check

RF genarator HP 8648C US2842001720 4-A0g-9% (BPEAG, in hotse check Nowv-05) 'n house chack: Noy07F

Network Analyzer HP B753E US3TI056S "B-0et-01 [SPEAG, in house chack hav-05) 'n house chack: Moy 06 )
Mamg Function Signatura

Calbrated ky: Katja Pokewic Technical Manager

Izsued: January 24. 2208

Cenificate Mo H3-6033_Jand6 Page 1 af 8




H3DV6 SN:6053 January 24, 2006

DASY - Parameters of Probe: H3DV6 SN:6053

Sensitivity in Free Space [A/m / Y(uV)]

ad al az2
X 2.712E.03 7.584E.5  -4.156E-5 £ 5.1 % (K=2)
Y 2563E-03  -1.967E~4 TA1GE:5 £ 5.1 % (k=2}
z 2995E.03  -3.76dE-4  5.853E-5 £ 5.1 % (k=2)

Dicde Compression1

DCP X B85 my
DCPY 85 mv
DCP Z 85 mv
Sensor Offset {Probe Tip to Sensor Center)
X 30 mm
Y 30 mm
Z 30 mm
Connector Angle 33

The reported uncertainty of measurement is stated as the standard uncertainty of
measurement multiplied by the coverage factor k=2, which fer a normal distribution
cerrespeonds to a coverage probability of approximately 95%.

' numevical inearization parameter: Lnoartainty nak reguira:d

Certificate No: H3-6053_Jan06 Page d of 8



H3DV6 SN:G053 January 24, 2006
Frequency Response of H-Field
(TEM-Cell:ifi110, Waveguide R22)

1.4
13 : o (—| |

i2 R

-
e

Frequency response [normalized)
o=

0% e
a.8 o
Q.7 - — -
0B = io =SS [N, [Ty B
0 500 1000 1600 2000 2500 3000
f [MHz]
—y -o—TEM -8 R22
—Z -4~ TEM -~ R22

Uncertainty of Frequency Respense of E-field: * 6.3% (k=2)

Cerlificate No: H3-8053_Jan0s Page 5of 8



H3DVE SN:6053 January 24, 2008

Receiving Pattern (¢), 3 = 90°

f= 300 MHz, TEM ifi110EXX § = 2500 MHz, WG R22

Receiving Pattern (9), 3 = 0°

f = 2500 MHz, WG R22

Cartificale Mo: H3-6053 Jands Page bof §



H3DV6 SN:6053 January 24, 2006

Receiving Pattern (¢), 9 = 90°

1.0 e . - e t— R
08 - - 1 A | A 1 G 1= |
(VY53 . N ) 5] (91 | 114 [ ! - ) —0— 300 MHz

g . =8 600 MHz

E. . —0— 750 MHz

5 4. —8— 1800 Mz

08 - - - T —a— 2500 MHz
08 —— L 0 IS 1 e (I IR |
.10 - — - N P S el | . S _|] S - L

a 60 120 180 240 300 360

417
Ungertainty of Axial Isciropy Assessment: T 0.5% {k=2)
Ll L} — 0
Receiving Pattern (¢), S =0

08 gL Lol I
06 . SRR L K : —o— 300 MHz

E —B—E00 MHz

o —0—750 MHz

o - a . - A 4 + - - o -

W oggdd L] N O Y O | ——1300 MHZ
O8 1T 1T T N i O T T —d— 2500 MHz
(0.8 At O I S S A% I U 5 2 e B I R Pty =

] 60 120 180 249 KIEH 360
3 i1

Uncertainty of Axial isotropy Assessment: £ 0.5% (k=2}

Cedificate Mo; H3-8053_Jan0& Page 7 of &



H3DVe SN:6053 January 24, 2006

Dynamic Range f(H-field)
(Waveguide R22, f = 1800 MHz)

1.E406
16405 -

1.E+04

Sensar Valtagoe [pV)

0.0 0.01 a1 1
H [A/m] at 1800 MHZ

B XY corr ——Z —8—Z corr

Errar [dB]

.00 .01 0.1 1
H [Afm] at 1800 MHz

Uncertainty of Linearity Assessment: t 0.6% (k=2)

Certificaie Na: H3-8053_Jan06 Page 8 of 8



TCC FINAS

. Finnish Accreditation Service
Nokia TA17 (EM ISOIIEC 17025)

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

835MHz dipole (D835V3, SN: 1004
1880MHz dipole (D1880V3, SN: 1003
See the next 5+5 pages.

HAC RF Emissions Report Type: RM-126
Salo_HAC_0618_01
Applicant: Nokia Corporation Copyright © 2006 TCC Nokia
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughaussirassa 43, 8004 Furich, Switzerland

ciemt  NOKIA T SALe Centificats No: CD835V3-1004_Feb05

CALIBRATION CERTIFICATE | = | 1

i .
| Oject CD835V3 - SN: 1004

Calibration proceduras}

Calibraticn data:

Condition af the calibraled item

QA CAL-20.v2

Calibration procedure for dipoles in air

February, 23, 2005 .

In Tolerance

| Calibration Equipment used {M&TE critical for calibration|
i

This calibration cerfificate decuments the traceability 1o natenal standards, which realize 1he physical units of measurements (S,
All calibrations have bean conducted in ina dosed laboratory facility: environmen' lemperature (22 + 3)°C and humidity < 7%,

Primary Standards ID# Cal Cate {Calibrated oy, Cerificate No.j Sgheduled Calibration
Power mater EFM Ed42 l SB3I7480704 12-0ct-0d (METAS. MNa, 251.00412) Oct-05
Power sensar HP 84814 lUS3722783 12-0ct-04 (METAS. No. 251-C0412% Ccl-05
Reference 20 dB Attenuator 18N 5088 {20g]) 0-Aug-04 (METAS, No 251-00402) Aug-05
Reference 10 di Attenuator SN: 5047.2 (10¢) 10-Aug-04 (METAS. Na 251-00402) Aug-05
Reference Probe ERIDVE SM 2328 08-Oct-(M (SPEAS, Mo, ER3-2328_0atC4) Q05
CAEA 5N 601 07 Jan-05 (SPEAG, Na. DAE4-601_Jands) Jan-05
i Becondary Standards '_ID C Check Date (in house) Scheduied Check
| Power sensar HP 84814, MY41092312 10-Aug-03 {SPEAG. in house check Jan-04) In house check: Det-d3 |
| Power sensar HP 84814 KY41083315 10-Aug-03 {EPEAG, in havse check Jan-04) In house check; Oct-Ch
RF genecator Agilent E6251A USat1d0i11 A-Aug-03 {fglent) In house check: Aug-05
Network Analyzer HP B?53E CUSATIS05A5 34206 1B8-0ct-01 {SPEAG. in house check Nav-04) In house check: MNov-05
Prabe HIGVE I 8N: 8085 10-Cct-04d (SPEAG. No. H3-8065-0ctd4) Calibration, Ocl-05
Name Fu=ction Signature
Calbrated by Mike Meili Laboralory Technician \J X s '
Mrtel
Approved by: Fin Bomholl

Technical Direcior ?EJ /57;%47%

lasued: February 27, 2005

This calibration certificale is issued as an intermediate solution unti! the apeciic cahoration progedure is submitied and segepted in Ihe frame of
the accreditation of the Calibralion Laboratery of Schmid & Pariner Enginaering AG (baged on ISQAEC 17025 Intemational Standard}

Certificate Mo: CDA35V3-1004_Feh{S Page 1 of &



1 Measurement Conditions
DASY systam configuration, as far a5 not given onpage 1.

DASY Version DASY4 V4.5 B13

DASY PP Version SEMCAD V1 8B144
Phantom HAC Test Arch S0 HAC P01 BA, #1002
g:::;;rce Dipole Top - Probe 50 mm

Scan resclution dx, dy = 5 mm area = 20 x 180 mm
Freguency 835 MHz + 1 MHz

:g:::::o’:'“we' at dipole 20.0 9Bm = 100mW

Input power drift <005 dB

2 Maximum Field values

H-field 10 mm above dipole surface condition interpolated maximum
Maximum measured 700 mW forward power 0.439 Alm

Uncertainty for H-field measurement: 8 2% (k=2)

E-field 10 mm above dipole surface condition interpolated maximum
Maximum measured above high end 100 mW farward power 166.8 Wim
Maximum measured above low end 100 mW forward power 157.4 Vim
Averaged maximum above arm 100 mW forward power 162.1 Vim

Uncertainty for E-field measurement: 12 8% (k=2)
3 Appendix

3.1 Antenna Parameters

Frequency Return Loss }Impedance

BOO MHz 18.3 4B 1{42.0-i7.9)0Ohm

835 MHz 26.2dB {549+ 1.6 ) Ohm

800 MHz 15.7 dB (50.2-{16.7) Ohm

850 MHz 23.84dB {481+ 6.2 ) Ohm

960 MHz 158.3 dB (578 +10.7) Chm ,

3.2 Antenna Design and Handling

The calibration dipole has a symmetric geometry with a built-in two stub matching network, which leads to the
enhanced bandwidth.

The dipole i1s built of standard semirigid coaxial cahle. The internal matehing line s open ended. The antenna is
therefore open for DG signals.

Da not apply force to dipole arms, as they are liable to bend. The soldered connactions near the feedpoint may be
damaged. After excessive mechanical stress or overheating, check the impedance characteristics to ensure that the
mnternal matching network is not affected.

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

Certificate No: CDB35Y2-1004_Fehls Page 3 of 8



3.3 Measurement Sheets
3.3.1 Return Loss and Smith Chart

2z Fab FE95 1iv2z5145

EFD s11 LaG 5 4B/ REF -15 dB 22-26.1393 dB 235.203 988 MH:z
| |
| | '
{ 1 s :
E ! |
l
i | ~.1 CHi Markers
=N . /] [ %
| . =0 1 1 1 1:-18.253 dB
Cor | | I’ Nl — | E88,000 MHz
| T\ | =-15.635 dB
I i ] 1 13—.. ] 1 00,008 MHz
11 ‘1‘ = ‘{ | 4:-23.543 dB
" =23.6492
. L’SL é,l \F 3Sa.608 MH2
Pvg [ [ 1 X 1
16 I______| v | = | 1 '\ 14 ! | !l | S-18.283 dB
| T T & T | B 958,888 MHz
IL + i p— ——— e — = —h - — S
i i

CHZ 511 1 U Fs 2 54.873 0 5241 4 388.99 pH 835.0008 020 MHz

e

CH2 Markers
1: 41975 &

=7.9414 o
E0R.008 MHz

28482 3

982.009 MHz

“e5e8s s
950,808 MHz

35854 8
968,088 MHz

CENTER 235.002 200 PHz SPAN 1 208.800 288 HHz

3.3.2 DASY4 H-field resuit

See page 5

3.3.3 DASY4 E-Field result

See page 6

Cerificale Mo, COBISVI-1004_Febls Page 4 ol &



Test Laboratory: SPEAG, Zurich, Switzeriand
File Name: H CD835 1004 0350222.dad

DUT: HAC-Dipole 8353 MHz; Type: D835V3; Serial: 1004
Program Name: HAC H Dipole

Communication System: CW; Frequancy: 833 MUz Dury Cycle: 111
Medium parameters used: ¢ — 0:mho/m.e_ = lip~ | l»:g."rn3

Phantom section; H Dipole Section

DASY4 Configuration:

- Probe: H3IDW6 - SN6065: « Calibrated: 10.12.2004

- Sensor-Surface: (Fix Surface)

- Electromes: DAES Sn901; Cahibrated: 29.06.2004

- Phantom: HA{? Phantom; Type: 3D HAC PO BA: Serial: 1002

- Measurement SW: DASY4, V4.5 Build 13: Postprocessing 5W: SEMCAD, V1.8 Build 144

Dae Time: 22.02.2005 17:04:11

E Scan 10mm above €D 835 MHz/Hearing Aid Compatibility Test {41x361x1): Measurement grid: dx=3mm.

dy=5mm, dz=5.5355mm
Maximum value of Tota! field (slot averazed) = 0.439 A/m
Hearing Afd Near-Field Category: ¥2 (AWF 0 dB)

H in A/m [Time averaged} H in A/m (Slot averaped)

Grid 1:Grid 2{Gid 3 <Grid 11Grid 2:Grid 3
0.36910.397/10.379°  10.360'0.397,0.379
Grid 4iGrid 5|Grid 6| {Grid 4|Grid 5 Grid 6
0.4060.43910.422;  10.406 0.439:0.422
|Grid 7:Grid 8:Grid 9| Grid 7/Grid 8| Grid 9
0.34410.37410.362|  10.344:0.374(0.362

dB

— -3.00

-6.00

-3.C0

-12.0

-15.0

3dB -~ 0439A/m



Test Laboratory: SPEAG, Zurich, Switzerland
Fite vame: E CD835 1004 050223.dad

DUT: HAC-Dipole 835 MHz; Type: DBISV 3 Serial: 1004
Program Name: HAC E Dipole

Communication Sysiem: CW: Frequency: 835 MHz:Dury Cyele: 1:1
Medium parameters uscd: ¢ = 0; mho/m. c=lp= 1000 I-:g,a'm"’
Phantom secticn: E DHpole Sectian

DASY4 Canfigyration;

- Probe; ER3DVG - 5IN2328; ConvFi(l, 1, Ik Calibrated: 06, 10,2004

- Sensor-Surface: (Fix Surface)

- Electronics: DAE4 Sn901; Calibrated: 29 .06 2004

- Phantom: HAC Phantom: Tvpe: SD HAC PO BA: Serial: 1002

- Measurement SW: DASY4, V4.5 Build 13; Postprocessing SW: SEMCAD. V.3 Build 144

Dratef Time: 23.02.2005 153.06:43

E Scan 10mm above CD 835 MHz/Hearing Aid Compatibility Test (41x361x1); Meusorement grid: dx=5mm.

dy=>5mm, dz=5.5555mm
Maxtitium value of Total field (slot averaged) = [66.8 Vim
Hearing Aid Near-Field Category: M2 (AWF (0 dB)

E in Vim (Iime averaged) E in Vim {Sfor averaged)

Grid 1|Grid 2{Grid 3°  (Grid | Grid 2 Grid 3
165.6|166.8[155.5.  '165.6 166.8°155.5
‘Grid 4|Grid 5/Grid 6 *Grid 4|Grid 5/Grid 6
89.7 90.9 858 | 897 90.9 858
'Grid 7|Grid 8|Grid 9 Grid 7/Grid $:Grid 9
151.3{157.4|153.4  '151.3'157.4153.4
dB
— 0.00
[ e |
-2.00
g ~4.00
-5.00
-8.00
LS
=10.0

04dB = 166.8¥/m



Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerdand

Cliant - NCKIA

(P oleats s

Certificate No: CD1880V3-1003_Feb05

|CALIBRATION CERTIFICATE = | i I

CD1880V3 - SN: 1003

i Oyect

| Calibralion procedurels)

Calibrahon date:

Condidon of the calibraled item

QA CAL-20.v2

Calibration procedure for dipoles in air

February, 23, 2005

in Tolerance

Calibration Equipment used (METE crtical for calibration)

This ezalibration centificate documents the traceability to national standards, which reatze the physical units of measuremenis {31}
All ealibralions have been conducted in the Closed [abaratary fas!ity: envirgnment tempesature (22 £ 33°C and huridity < 70%.

Technical Director 7—;—( /f r_gg%izﬁ%’

lzaued: February 27, 2605

This eatibration certificate is issued as an intermediate selulion un'l the specific calibratison crocedure is submitted and accepted in the frame of
ihe accreditation of the Calioration Laboralory of 3chmid & Partner Engineering AG (Dased or ISOIEC 17025 Internalional Siandard}

Primaty Standards ID# GCa. Date (Calibratad by, Cerlificate No.j Scheduled Calibralion I

Powar meter EFL E442 GB3T7480704 12-Ccl-C4 {IMETAS. Mo. 251-00412) Cet-05 l:
| Power sensar HP B481A | Us37292783 12-0ct-04 IMETAS, No. 251-00412) Dcl-03 E

Reference 20 dB Attenuator SM: 5086 (2Cg} 10-Aug-04 (METAG. No 257-00402) Aug-05

Reference 10 dB Altenwalor SN, 5047.2 (10r) 10-Aug-C4 (METAS. Mo 257-00402) Aug-05

Reference Probe ER3DVE | 5N 2328 C0B-Crt-04 {SPEAG, Mo, ER3-2328_0cid4) Cet-05

DAE4 SMEM 07-Jan-05 (SPEAG. No, DAZ4-601_Jan0s) Jan-0g

Secondary Slandards 1D # Crack Date (1ix howse) Seheduled Check

Power sensar HP 84814 MY41032312 10-Au0-03 [BPEAG, in house check Jan-0d) In house chack: Oot-05 [

Power sensor HP B4814 MY¥41053315 10-4ug-03 {SPEAG, in house check Jan-04} in house check: Cct-05 :

RF generator Agilent EB251A US41140911 4-Aug-03 {Agilent) In kouse check: Aug-05 |

Metwiork Analyzer HP BT53E US37390585 34208 18-Cct-01 [SPEAG, in house check MNay-04) In house check: Mov-05 {

Proba H3DWVE SM: 6065 10-Cct-04 (SPEAG, Na. HE6065-0ct04) Calibralion, CGecl-05

Marie Funclion Signature
Calibrated by: Mike Meili Laborafory Technitian %L m -
. : K\
Approved by: Fin Bomhalt

Certificate No: CD18BEVI-1003_Feb(s

Fage 10f6



1 Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASY4 V4.5 B13

DASY PP Version SEMGCAD V1.8 5144
Phantom HAC Tast Arch 50 HAC P01 BA, #1002
Distance Dipele Top - Probe Center 10 mm

Scan resolution dx, dy = 5 mm arga = 20 x 90 mm
Frequency 1880 MHz £ 1 MHz

Forward power at dipele connector 20.0 dBm = 100mWW

Input power drift < (.05 dB

2 Maximum Field values

H-field 10 mm above dipole surface condition interpelated maximum
Maximum measurad 100 mW forward power 0.444 Afm
Uncertainty for H-fizld measurement; 8.2% (k=2)

E-field 10 mm above dipcle surface condition interpolated maximum
Maxirmurn measured above high end 100 m\WV forward power 134.0 Vim
Maximum measured above low end 100 m\W forward power 1338 Vim
Averaged maximum above arm 100 mW forward power 133.9 Vim

Uneertainty for E-field measurement; 12.8% {k=2)
3 Appendix

3.1 Antenna Parameters

Freguency | Return Loss Impedance

1710 MHz 18.6 dB {574 +{11.4)0hm
1880 MHz 18.9 dB {619 +}4.6 ) Ohm
1800 MHz 194 dRB {60.8 +j0.3 ) Ohm
L1850 MHz 23.5dB {54.1-i4.2)0hm
| 2000 MHz 25.04dB {46.3 +j4.110hm

3.2 Antenna Design and Handling

The calibration dipols has a symmaetric geometry with a built-in two stub matching network, which leads to the
enhanced bandwidth,

The dipole is built of standard semirigid coaxial cable. The internal matching iine is apen ended. The antenna is
therefora open for DC signals.

Do nat apply farce to dipofe arms, as thay are lighle to band, The soldered connections near the feedpoint may be
damaged. After excessive mechanical siress or gverneating, check the impedance characteristics 10 ensure that the
internal matching network is not affected.

After long term use with 20W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

Certificate No: CD1880V3-1003_Feb05 Paga 3 af8



2.3 Measurement Sheets

1.3.1 Return Loss and Smith Chart

2 Feb I8R5 13:i645:43

EHD s14  LOS S dB/REF -18 o _ %-18.997 dB 1 829.808 908 Mhz
i T !- e ——— i ——————— -1
B i
:‘;_h _‘—\-u___‘\ ==
1 | :/ﬁ.
Cor :————-— - +——-“k§-.f——-—— - ——— - -f,"j-a— SRt e —t
R 2 o L
== T - -
I ! }}‘ i *__f'_’_ e [ansy [ 4 "
I \__,N; -
Five e e e o —_— SE——— —, o - & -
18" ! L | I !
f SO S T W————
r —_— - -— ———— . — — —_— —— - - .
CHZ Si11 1UFs 2619180 4.6152 2 398,71 pH 1 388.888 2E8 MHz

Cor

CEHTER 1 £52.900 2009 MH=

2.3.2 DASY4 H-field result

Sespage S

3.3.3 DASY4 E-Field result

Seepage §

SPAH L 900,090 900 MHz

CHA Markers

1:~-12.591 dB
l.¥1888 GHz

22-19.434 dB
1.98008 GHz

4:-23.453 dB
1.95088 EHz

Si-24.964 dB
2.88008 BHz

CHZ Markers
1:57.391 a
11.371 o
1.718908 GHz
3 60.889
8.2871 &
1.99008 GHz
4 54.%39 ]
~4.15453 0
1,95008 BHz
5:46.214 o

4. 8527 &
2.880080 6Hz

Certificate No: CD1880V3-1003_Feabl5
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Test Laboratory: SPEAL, Zurich, Switzerland
File Name: H CDI880 1003 050223.dad

DUT: HAC Dipole 1880 MHz: Tvpe: CD1880VY: Serfial: 1003
Program Nawe: ITAC H Dipole

Communicalion System: (UW: Frequency: 1880 MHz:Dury Cycle: 1:1
Mediom parameters used: 6 = 0; mhofm. e=lp=i kg;’m3
Phantem seciicn: H Dipole Secuen

DASY 4 Conflguration:

- Probe: HIDWVG - 5N6065: : Calibrated: 10.12.2004

- Sensor-Surface: (Fix Surface)

- Electrunics; DAE4 Sn90]: Calibrated; 20.06.2004

- Phantom: HAC Phantom; Type: SO HAC PO1 BA; Serial: 1002

- Measurement SW: DASY4, V4.5 Build 13; Postprocessing 5W: SEMCAD, V1.8 Build 144

Date/ Tune: 23.02.2005 11:21:45

H Sean 10mmm above CD 1880 MHz/Hearing Ald Compatibility Test (41x181x1): Measurement grid: dx—5>mm,

Maximum value of Tolal ficld (slot averaged) - 0.444 Adm
Hearing Aid Near-Field Category: M2 (AWTF {) dB)

H in Afm {Time averaged) H in Asm [Slot averaged)
Grid 1 Grid2'Grid 3| [Grid 1/ Grid 2[Grid 3!
0.377 0.406,0.389|  |0.377:0.406[0.389!
Grid 4 Grid 5:Grid 6| [Grid 4|Grid 5[Grid 6;
0.416 0.444 0.427|  10.416 0.444!0.427:
Grid 7-Grid 6 Grid 5, |Grid 7,Grid 8 [Grid 9-
10.375 0.400 0.385]  [0.375.0.400(0.385:

db
— 0.00

— -2.00

2 -4.00

-6.00

-8.00

-106.0

JdB = 0,444 Aim



Test Laboratory: SPEAG, Zurich, Switzeriand
File Name: E CDI1880 1003 050223.dad

DLT: HAC Dipole 1880 MHz: Type: CD18B0V I: Serial: 1003
Program Name: HAC E Dipole

Comtnunieation Svstem: W Frequency:! 1880 MHz:Duty Cyele: 1]
Medium paramgters used; o = 0: mho/m.g = 11 p = [000 ke/m’
Phantom section: E Dipole Sectiun

DASY4 Configuraton:

- Probe: ER3DYS - SN2328: ConvF(I. 1. 1); Calibrated- 06.10.2004

- Sensar-Surface: {Fix Surface}

- Eleetronics: DDAE4 $n901; Calibrated: 29.06.2004

- Prantom: HAC Phantom: Tvpe: SD HAC PG BA; Sertal: 1007

- Measurement SW: DASY4, V4.3 Build 13; Postprocessing 5W: SEMCAD, V1.8 Build 144

Date!Time: 23.02.2005 16:48:43

E Scan 10mm above CD 1880 MHz/Heariog Aid Compatibility Test (41x181x1): Measurement grid: dx=5mm,

dy=3%mm, dz=53.5553mm
Maximum value of Tatat field {slot averaged) = 134.0 Vim
Hearing Aid Near-Field Catezory: M2 (AWF 0 dB)

E in w/m (Time averaged) E in V/m {5lot averazed)
IGrid 1'Grid 2/Grid 3, 'Grid 11Grid 2]{Grid 3]
128.7133.81131.0  .128,71133.8]131.0]
'}@?'aﬁ_d_gia}m_ﬁ'l Grid4 Grid SEGrid 6}
89.7 192.3 88.8 89.7 92.3 i88.8 |
IGrid 7/Grid 8[Grid & Grid 7'Grid ${Grid 9!
1127.5'134.0{131.4 7127.5 134.01131.4!

dit
— 0.00

— -2.00

-4.00

-£.00

-10.0

4B = [34.0¥'m



