731 Enterprise Drive
Lexington, KY 40510

Telephone: 859-226-1000
Facsimile: 859-226-1040
www.intertek-etlsemko.com

Hearing Aid Compatibility
T-Coil Test Report

Product Name / Model: RM-845
FCC ID: QMNRM-845
Intertek Report Number: 100835064LEX-002

Tested in accordance with:

ANSI C63.19-2007
FCC Rule Parts: §20.19(b), 86.3(v), 87.3(v)

Testing Performed By: Testing Authorized By:
Intertek Nokia

731 Enterprise Drive 16620 West Bernardo Drive
Lexington San Diego

KY 40510 CA 92127

)

Prepared By: /2 @.¢i (L wlecs Date: _ 8/10/12

//'
Jason Centers, Senior Project Engineer

8/10/12
Approved By :

Bryan Taylor, Team Leader — Engineering

This report is for the exclusive use of Intertek's Client and is provided pursuant to the agreement between Intertek and its Client.
Intertek's responsibility and liability are limited to the terms and conditions of the agreement. Intertek assumes no liability to any party,
other than to the Client in accordance with the agreement, for any loss, expense or damage occasioned by the use of this report. Only
the Client is authorized to copy or distribute this report and then only in its entirety. Any use of the Intertek name or one of its marks for
the sale or advertisement of the tested material, product or service must first be approved in writing by Intertek. The observations and
test results in this report are relevant only to the sample tested. This report by itself does not imply that the material, product, or service
is or has ever been under an Intertek certification program.



PRODUCT NAME AND MODEL FCCID
RM-845 QMNRM-845
INTERTEK REPORT NUMBER PAGE

HAC RF (T-COIL) REPORT 100835064LEX-002 2/ 41

TABLE OF CONTENTS

Page
SECTION 1: INTRODUCTION ..., 3
SECTION 2: SUMMARY OF TEST RESULTS ..ot 3
SECTION 3: EQUIPMENT UNDER TEST ..o 5
3.1 Test Sample PhotOgraphs......cooco oo e 5
3.2 TeSt SAMPIE DESCIIPUON .....eeeeeeeeeeeeeee ettt et et e et e e e e e e e e eeeeeeeeeneenneees 5
3.3 SAMPIE MOAITICALION. ...ttt ettt et e e et et e e neeeeneees 6
SECTION 4: TEST SITE DESCRIPTION ..ottt 7
4.1 Description of the TeSt EQUIPMENT ........e e 8
4.2 Verification Of the SYSTEIM ........oeiiiiiiiiiiiiiei ettt eeeeeees 10
I T =11 S o = £ 10
SECTION 5: MEASUREMENT PROCEDURES. .........cooiiiiiiiiii e 12
5.1 Wireless Device — Positioning and Call SetuP............uuveiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeieees 12
5.1.1  DeViCe POSIIONING .....cceiiieiiiii et e e e e e e e e e e e e et e e e e e e eeeesenaa 12
5.2  AUdio Signal LEVEI SENG ..cvvvuuiii e e e e e e e e e e e e eaaaaaa 14
5.3 Wireless Device (WD) Setup & Call ProCedure.................uueveiiiieiiiiiiiiiiiiiieiiieeieeeeeeeeeeeennnns 14
5.4 T-Coil Measurement TSt ProCeAUIE .........oooi i 15
5.4. 1 T-COil SCANS ....ccoiiiiiiii e 15
SECTION 6: ANSI C63.19-2007 REQUIREMENTS .....coiiiiiiiiiii e 16
6.1 ANSI Near-Field Categories. ........ccooiiiiiiiiiiiiii 16
6.2 Axial and Radial Field INENSIY .......c.cooeiiiiiii e 17
LRG0 [ 8 L= g oV =TT o L0 g ] = 17
S T [ = LI LT 1 R RRTT 18
SECTION 7: TABULAR OUTPUT POWER TEST DATA ..o, 19
7.1 ConAUCIEd OULPUL POWET ......iiiiiii et e e e e e e e e e e e e e e et e e e e e eeeeesennas 19
SECTION 8: T-COIL TABULAR TEST DATA ... 20
SECTION 9: TEST EQUIPMENT ... 24
9.1 HAC RF MeEaSUIEMENT SYSTEIM .. ...t iie it ees et e e e e e e e e e e e et e e e e e e e eenens 24
S A (0 o] o T Tl =o {17 o] . =1 o | S SPRPT 24
SECTION 10: MEASUREMENT UNCERTAINTY ..o 25
10.1  EqUIpMENt UNCEIAINTY ....ccoeeiiiiiiii e e e e e e et e e e e e e e e e e e e e e e eeeees 25
SECTION 11: DOCUMENT HISTORY .ot 26
SECTION 12: REFERENCES ..., 26
SECTION 13: HAC T-COIL TEST PLOTS ...t 27
SECTION 14: BACKGROUND ABM2 NOISE PLOTS ....coiiiiiiiii, 39

SECTION 15: CALIBRATION DOCUMENTS ..ot 41




PRODUCT NAME AND MODEL FCCID
RM-845 QMNRM-845
INTERTEK REPORT NUMBER PAGE

HAC RF (T-COIL) REPORT 100835064LEX-002 3/41

SECTION 1: INTRODUCTION

The RM-845 was evaluated to the requirements for T-Coil audio band magnetic compliance testing defined in
ANSI C63.19-2007. Testing was performed at the Intertek facility in Lexington, Kentucky.

For this evaluation, the SPEAG DASY52 HAC extension was used. This near-field measurement system is
comprised of a high-precision robot, HAC Test Arch and Helmholtz coil, magnetic field probe (AM1D), EUT
holder and DASY52 software with SEMCAD post-processor for generating test plots. The specially designed
Test Arch allows a high precision positioning of the device.

This report demonstrates compliance for T-Coil HAC performance only and not near-field emissions.

SECTION 2: SUMMARY OF TEST RESULTS

The minimum HAC T-Coil (“T") ratings that were obtained for the RM-845 are summarized below:

Table 1: Summary of Test Results

Reference (C63.19-2007) Description Result
7.3.1.1 Axial Field Intensity Pass
7.3.1.2 Radial Field Intensity Pass

7.3.2 Frequency Response Pass
7.3.3 Signal Quality T4

Table 2: Summary of Signal Quality Classification

Minimum Limit Minimum
(dB) Result Category
Mode T1 | T2 | T3 | T4 (dB) Assessment
CDMA Cell 0 | 10| 20| 30 38.2 T4
CDMA PCS 0 | 10 | 20 | 30 37.62 T4
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Table 3: Summary T-Coil Coupling Field Intensity

Minimum
Field Minimum Measured
Mode Component Limit (dB A/m) (dB A/m) Result
Axial (Z) -18 9.2 Pass
Radial(X) -18 -0.63 Pass
CDMA Cell Radial(Y) -18 -9.82 Pass
Axial (2) -18 9.56 Pass
Radial(X) -18 -5.43 Pass
CDMA PCS Radial(Y) -18 2.89 Pass

Table 4: Summary of HAC Rating for Device

RF
Emissions Category
Category at Assessment
T-Coil of T-Coll
Measurement Signal Category
Mode Point Quality Assessment
CDMA Cell M4 T4 M4/T4
CDMA PCS M4 T4
T-Coil Measurement Points were not located in excluded grids in the RF Emissions
scans. See Separate HAC RF Emissions report.

Note: This report only contains data for CDMA mode.
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SECTION 3: EQUIPMENT UNDER TEST

3.1 Test Sample Photographs

Photographs of the RM-845 can be found in a separate exhibit.

3.2 Test Sample Description
TEST SAMPLE
NAME/MODEL RM-845
FCCID QMNRM-845
ESN/SERIAL NUMBER 0x8029958C
SAMPLE TYPE Prototype
MODE(S) OF OPERATION GSM, WCDMA, CDMA

GSM 850 — 824.2 — 848.6 MHz
GSM 1900 - 1850.2 — 1909.8 MHz
WCDMA 850 — 826.4 — 846.6 MHz

WCDMA 1900 — 1852.4 — 1907.6 MHz
CDMA Cell — 824.7 — 848.31 MHz
CDMA PCS —1851.2 — 1908.75 MHz

ANTENNA DESCRIPTION

FREQUENCY RANGE

TYPE Internal fixed antenna

TEST SAMPLE ACCESSORIES
BATTERY TYPE Nokia BP-4W, Li-lon 3.7Vdc

OTHER ACCESSORIES None

JoB DESCRIPTION

MANUFACTURER

Nokia, 16620 West Bernardo Drive, San Diego, CA, 92127

CONTACT PERSON PHONE FAX

Nancy Linstead (858) 371-1797 NA

EUT RECEIVE DATE TEST START DATE TEST END DATE
7/27/12 8/5/12 8/7/12

EUT CONDITION EUT TESTED BY

Good condition Jason Centers, Senior Project Engineer
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Simultaneous
Transmissions Reduced Voice over
Air- Note: Not to Power Digital
Interface Band (MHz) Type C63.19/Tested be tested 20.19(c)(1) Transport
850 Voice Yes Yes No NA
GSM 1900 Voice Yes BT, WLAN No
Yes
GPRS/EDGE Data NA BT WLAN No Yes
850 Voice/Data Yes Yes No
WCDMA 1900 Voice/Data Yes BT, WLAN No ves
850 Voice/Data Yes Yes No
CDMA 1900 Voice/Data Yes BT, WLAN No ves
LTE 700 Voice/Data NA Yes No Yes
BT, WLAN
Yes
GSM,
BT 2450 Data NA GPRS/EDGE, No No
WCDMA, LTE
Yes
GSM,
WLAN 2450 Data NA GPRS/EDGE, No Yes
WCDMA, LTE

Note: This report only contains data for CDMA modes of operation.

3.3 Sample Modification

No modifications were made to the test sample during this evaluation.
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SECTION 4: TEST SITE DESCRIPTION

The Intertek HAC test site is located at 731 Enterprise Drive, Lexington, KY 40510, USA.

The HAC T-Coil Setup is comprised of the SPEAG DASY 52 Hearing Aid Compatibility extension, which is
used to perform the audio band magnetic performance tests in accordance with ANSI C63.19.

This system is installed in an ambient-free shielded chamber. During each day of testing, the ambient
temperature was verified to be 23.0 +5°C.

Figure 1: Intertek HAC T-Coil Test Site
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4.1 Description of the Test Equipment
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The measurements were performed using an automated near-field scanning system, DASY52 manufactured by
Schmid and Partner AG (SPEAG) in Switzerland.

Figure 2: Diagram of T-Coil Measurement Setup
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AMMI (Audio Magnetic Measurement Instrument) _is a desktop unit containing a

sampling unit, a waveform

generator for test, calibration signals and a USB interface. Front connectors include: Audio Out — predefined or
user definable audio signals for injection into the WD; Probe In — the probe signal is evaluated by AMMI; Coil
Out — test and calibration signal to the AMCC; Coil In — monitor signal from the AMCC

Figure 3: Photographs of AMMI
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Audio Magnetic Probe (AM1DV?2) is an active probe with a single sensor. The probe is fully RF shielded.

The same probe coil is used to measure three orthogonal field components (axial, radial x, radial y). The probe
is rotated to properly orient the coil for each field component.

Figure 4: AM1D Probe with probe cable

AMCC (Audio Magnetic Calibration Coil) __is a Helmholtz coil for calibration of the AM1D probe. The two
horizontal coils create a homogeneous magnetic field in the z direction. The coil is ANSI C63.19 compliant.

Figure 5: AMCC
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4.2 Verification of the System

The Audio Magnetic Probe AM1D is calibrated in the AMCC Helmholtz Audio Magnetic Calibration Coil before
each measurement procedure using calibration and reference signals. The frequency response and sensitivity
are measured and stored. The sensitivity is for a 1kHz sine signal. The sensitivity includes both probe
sensitivity and pre-amplifier sensitivity. The evaluated probe sensitivity was compared to the calibration of the
AM1D probe.

Figure 6: Frequency Response and Sensitivity measur  ed in AMCC
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The R&S CMU200 base station audio codec and SPEAG AMMI audio paths (gain) were calibrated according to
the manufacture instructions and described in Section 5.

4.3 Test Signals

Narrowband voice-like signals are used during the scans to determine the optimum location for the T-Coil
assessment. A broadband voice-like signal (300 Hz — 3kHz) is used for the frequency response
measurements. These signals are calibrated by the system in AMCC prior to starting a measurement
procedure. The DASY52 software compensates for the spectral response of these signals.
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Figure 7: Audio Signal Spectrum of the Narrowband S ignal
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SECTION 5: MEASUREMENT PROCEDURES

5.1 Wireless Device — Positioning and Call Setup

5.1.1  Device Positioning

a. The DASY52 HAC RF test arch was installed on the phantom cover.

b. The correct position of the test arch was verified by moving the free-space probe to its 4 reference
points using the DASY52 software. If any variations were seen, the reference points were re-taught.

c. The wireless device was mounted in the device holder shown in Figure 9.

Figure 9: Device Holder

d. The wireless device was then centered under the test arch as shown in Figure 10. The acoustic output
of the WD coincided with the center point of the area formed by the dielectric wire and the middle bar
of the arch’s top frame.
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Figure 10: Centering the WD under the Test Arch
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e. The reference plane of the wireless device was then positioned as follows: After the phone was
centered, it was adjusted until the reference plane was parallel to, and touching the bottom of the test
arch. The reference plane is the planar area that contains the highest point in the area of the WD that
normally rests against the user’s ear. The measurement plane is 10 mm parallel to, and above the
reference plane, and contains the nearest point on the probe sensor per ANSI C63.19-2007.
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5.2 Audio Signal Level Setting

According to ANSI C63.19:2007, the normal speech input level for HAC T-coil tests shall be set to -16dBmO for
GSM and UMTS (WCDMA) and -18dBm0 for CDMA.

The required speech input levels were determined as follows using a CMU200 base station and a DASY52 T-
Coil measurement job:

Calculate the internal reference level of the CMU200 (in dBmO)

a. Perform the internal calibration sequence of the AMMI. After the calibration, the Coil In port can be used
as a calibrated audio voltmeter.

b. Select “Decoder Cal” to obtain 1kHz signal from internal generator with a level of 3.14 dBmO.

c. Run a T-Coil measurement job to read the RMS voltage level corresponding to 3.14 dBmO.

d. Calculate the desired signal levels of -16dBmO or -18dBmO.

Determine the 1kHz Gain level to generate the desired signal level of -16dBmO or -18dBmO
Select “Encoder Cal” with the WD in a call.

Run a measurement job with a 1kHz sine signal applied at a gain level of 10.

Record the RMS voltage level.

Using the measured level, calculate the required gain setting for the desired level.

Run the measurement job again with this gain level and verify the result.

P20 T

Calculate and Verify the Gain levels for the signals to be used during the test
a. Select Handset Low with the WD in a voice call.

b. Run a measurement job with selected signal at an estimated gain level.

c. Measure level and compaire to the desired level of -16dBmO or -18dBmO.
d. Adjust gain and repeat until the desired level is measured.

The gain determined for each signal to achieve a speech level -16dBmO or -18dBmO will be used during the t-
coil measurements.

5.3 Wireless Device (WD) Setup & Call Procedure

A fully charged battery was installed in the phone.

The backlight was turned on and the contrast setting was adjusted to maximum.

The WD was placed into a call using a base station simulator.

The michrophone was muted and the audio volume was set to maximum.

The WD was configured for normal operation at maximum rated output power. The device was tested in a
voice call. In CDMA mode, the device was tested in RC1/SO3 mode. Speech coding was processed with
EFR speech codec for GSM and with AMR 12.2kbps for WCDMA.

f.  Unless otherwise noted, the Bluetooth and WLAN radios were disabled.

P20 T
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T-Coil Measurement Test Procedure

5.4.1 T-Coil Scans

The following explains a typical test procedure for a device:

a.
b.

—h

The geometry and reference signals are checked. The probe is aligned.

A surface calibration was performed before each setup change to ensure repeatable spacing and
proper maintenance of the measurement plane using the test arch.

The reference drive level of voice signal defined in C63.19 per 6.3.2.1 was calibrated as described in
previous section. Gain levels for signals used were determined and entered into the measurement
software.

The ambient background noise (dB A/m) was measured as well as ABM2 over the full measurement.
The maximum noise level must be at least 10dB below the limit of C63.19 per 7.3.2. Background noise
is shown in Table 9 and noise spectrum plots are shown at this end of this report.

The DUT was positioned under the test arch centered on the acoustic output point of the device.

The device was placed in a call. In each operating band, a measurement of ABM2 was made at the
low, middle, and high channels to determine the worse case channel. The channel with the highest
ABM2 measurement was selected to perform a scan to find the optimal measurement points.

The optimal measurement points were selected from the scan based on the signal quality
measurement. At each measurement locations, samples in the measurement window duration were
evaluated to get ABML1. The noise measurement was performed after the scan with the signal removed.
The ABM2 was calculated from this second scan. Scans were performed over a 50 x 50 mm grid with a
1kHz voice like signal for the ABM1 measurement.

A point measurement for ABM1 and ABMZ2 in axial, radial transverse and radial longitudinal was made
at a point based on optimal SNR of the scan. The SNR was calculated for axial, radial transverse and
radial longitudinal orientation.

A point measurement for frequency response (300Hz to 3 kHz signal) was made in the axial
orientation. The position was selected based on optimal SNR of the axial scan.

At an optimal point measurement, the SNR (ABM1/ABM2) was calculated for axial, radial transverse
and radial longitudinal orientation, and the frequency response was measured in axial axis.

In SEMCAD post-processing, the spectral points are scaled with the high-pass (half-band) and the A-
weighting, bandwidth compensated factor (BWC) and those results are final as shown in this report.
The signal quality was classified based on the values listed in Table 7.

Measurements at the two remaining channels were made at the same location as the channel that was
scanned. A scan was only performed again if it were necessary to obtain a better classification.




HAC RF (T-COIL) REPORT

SECTION 6: ANSI C63.19-2007 REQUIREMENTS

T-Coil measurements were taken by following the procedures outlined below. A complete evaluation was

performed per the guidelines provided by ANSI C63.19.

6.1

The procedures outlined in ANSI C63.19 for measuring near-field RF Emissions from a wireless device (WD)
were followed. The test criteria (categories) to be met are stated in Table 7-4 of ANSI C63.19-2007 (see Table
5, below). This table was used to assign the wireless device’s “M” rating based on the AWF shown in Table 6.

ANSI Near-Field Categories

Details of the RF Near Field “M” classification are contained in a separate report.

Table 5: ANSI Near-Field Categories in Linear Units
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Telephone BF parameters
Catezory < D60 MHz
MNear field AWF E-field emissions H-field emissions
o 631.0 0 1122.0 Vim 191 1o 3.39 Am
Categery M1/T1 -5 4732 w0 3414 Vim 1.43 w254 Am
0 3548 o 6300 Vim 1.07 e 1.91 Am
Catepory M2/T2 =5 266.1 1o 473.2 Vim 080 to 1.43 Afm
0 1995 0 3548 Vim 0.60 to 1.07 Am
Catepory M3/T3 =5 149.6 w0 266.1 Vim 045 to 0.80 Afm
0 1905 Vim 0.60 Am
Category M4T4 ] 1496 Vim 045 Am
Telephone EF parameters
Category = 060 MHz
Near field AWF E-field emissions H-field emissions
0 190510 3543 Vim 0.60 o 1.07 Am
Category M1/T1 -5 140.6 to 2646.1 Vim 0.45 10 0.20 A'm
0 112210 1995 Vim 0.34 1o 060 Am
Catepory M2/T2 -3 841 w0 1406 Vim 0.25 w045 Alm
0 631101122 Vim 0.19 10 034 Am
Catepory M3/T3 -5 47.3 10 84.1 Vim 0.14 80025 Alm
] =§3.1 Vim 019 Am
Category M4/T4 - =473 Vim 0.14 Am
Table 6: Articulation Weighting Factor
AWF
Standard Technolozy (dB)
TIA/ELATS-2000 CDMA 0
TIAELA-136 TDMA (50 Hz) 0
T-5TD-007 G5M (217) -5
TLTIPL/3GPR UMTS (WCDMA) 0
iDEN TDMA (22 Hz and 11 Hz) 0
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6.2 Axial and Radial Field Intensity
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All orientations of the magnetic field, in the axial and radial orientations (x & y) along in the measurement plane

shall = -18 dB(A/m) at 1kHz in 1/3 octave band filter per 7.3.1

6.3 Frequency Response

The frequency response over the range of 300 Hz — 3 kHz of the axial component of the magnetic field must be

within the limits show in response curves below per 7.3.2.

Figure 11: Magnetic Field Frequency Response for WD  with an Axial Field

< -15 dB (A/m) at 1 kHz
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Figure 12: Magnetic Field Frequency Response for WD  with an Axial Field > -15 dB (A/m) at 1 kHz
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NOTE—Frequency response is between 300 Hz and 3000 Hz_

6.4 Signal Quality

The table below provides the signal quality requirement for the intended audio magnetic signal from the
wireless device. Only the RF immunity of the hearing aid is measured in T-coil mode. Itis assumed that a
hearing aid can have no immunity to an interference signal in the audio band, which is the intended reception
band for this mode.

The signal quality of the axial and radial components of the magnetic field was used to determine the T-coll
mode category.

Table 7: T-Coil Signal Quality Categories

Category Telephone Parameters
WD Signal Quality
[(signal+Noise)-to-noise ratio in dB]

T1 Oto10dB
T2 10to 20 dB
T3 20to 30 dB

T4 > 30dB
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SECTION 7: TABULAR OUTPUT POWER TEST DATA

7.1 Conducted Output Power

The conducted output power of the RM-845 was measured and summarized in Table 8. Conducted power
measurements were taken with a base station simulator. Cable loss was accounted for within the test set by
offsetting the readings by the appropriate amounts. Readings were taken at the RF port that was present on
the RM-845's internal radio.

Table 8: Conducted Output Power - CDMA

Avg Power (dBm)
Frequency
Band Channel (MHz) RC1/SO2 | RC1/S0O55 | RC1/SO3 | RC3/SO2 | RC3/SO55

1013 824.7 23.41 23.36 23.36 23.37 23.37
384 836.52 23.4 23.36 23.37 23.36 23.31
Cellular 777 848.31 23.42 23.39 23.46 23.36 23.36
25 1851.25 23.22 23.12 23.01 22.9 22.91

600 1880 23.05 23.02 23.04 22.99 23
PCS 1175 1908.75 23 22.98 23.1 23.05 22.11
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SECTION 8: T-COIL TABULAR TEST DATA

The results in the tables below summarize the data obtained when the device was tested in the operating
conditions described previously. Detailed measurement data and plots are shown in Section 13: of this report.

Table 9: T-Coil Test Data

T-Coil Measurement Results
Measured Point Frequency Ambient
Coordinates (x Response Noise (dB | ABM2 (dB JABM1 (dB
Band Channel Probe Position mm, y mm) Margin (dB) A/m) A/m) A/m) SNR (dB) | T-Rating
Axial -4.2,0 1.54 -57.8 -29.93 9.35 39.28 T4
CDMA Cell 1013 Radial 1 (X) -20.8, 8.3 -59.46 -39.84 -0.41 39.43 T4
Radial 2 (Y) -8.3,-16.7 -58.65 -48.02 -9.82 38.2 T4
Axial -4.2,0 2.00 -57.8 -29.07 10.19 39.26 T4
CDMA Cell 384 Radial 1 (X) -20.8, 8.3 -59.46 -39.06 0.56 39.62 T4
Radial 2 (Y) -8.3, -16.7 -58.65 -48.11 -7.63 40.48 T4
Axial -4.2,0 0.33 -57.8 -30.15 9.2 39.35 T4
CDMA Cell 777 Radial 1 (X) -20.8, 8.3 -59.46 -39.4 -0.63 38.77 T4
Radial 2 (Y) -8.3, -16.7 -58.65 -48.41 -9.55 38.86 T4
Axial 0,0 2.00 -57.8 -26.7 10.92 37.62 T4
CDMA PCS 25 Radial 1 (X) -25, 25 -59.46 -43.53 -5.06 38.47 T4
Radial 2 (Y) -4.2,-12.5 -58.65 -35.89 2.89 38.78 T4
Axial 0,-12.5 1.45 -57.8 -24.74 13.03 37.77 T4
CDMA PCS 600 Radial 1 (X) -25, 25 -59.46 -43.94 -4.67 39.27 T4
Radial 2 (Y) -4.2,-12.5 -58.65 -36.26 3.33 39.59 T4
Axial -4.2,-16.7 0.62 -57.8 -28.44 9.56 38 T4
CDMA PCS 1175 Radial 1 (X) -25, 25 -59.46 -43.78 -5.43 38.35 T4
Radial 2 (Y) -4.2,-12.5 -58.65 -36.32 3.09 39.41 T4
Overall T Rating T4

Note: Backlight ON, Volume = Max, Microphone muted, BT & WLAN radios OFF




HAC RF (T-COIL) REPORT

Figure 13: Frequency Response CDMA Cell (-18dbmOQO) —

Channel 1013
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Point Measurements on Low Channel -18dBmO/z (axial) wideband at best SN/ABM Freq Resp(x,y,z,f)
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Figure 14: Frequency Response CDMA Cell (-18dbmOQO) —
Worse Case Channel Scans -18dBmO/z (axial) wideband at best SN/ABM Freq Resp(x,y,z,f)

Loc: -4.2, 0, 3.7 mm Diff: 2dB
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Figure 15: Frequency Response CDMA Cell (-18dbmO) —  Channel 777

Point M easurements on High Channel -18dBmO/z (axial) wideband at best SN/ABM Freq Resp(x,y,z,f)
Loc: -4.2, 0, 3.7 mm Diff: 0.33dB
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Figure 16: Frequency Response CDMA PCS (-18dbmO) — Channel 25

Point Measurements on Low Channel -18dBmO/z (axial) wideband band at Accoustic Output/ABM Freq Resp(x,y,z,f)
Loc: 0, 0, 3.7 mm Diff: 2dB
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Figure 17: Frequency Response CDMA PCS (-18dbmQO) — Channel 600

Worse Case Channd Scans -18dBmO/z (axial) wideband at best S/N 2 2 2/ABM Freg Resp(x,y,z,f)
Loc: 0, -12.5, 3.7 mm Diff: 1.45dB
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Figure 18: Frequency Response CDMA PCS (-18dbmQO) — Channel 1175

Point M easurements on High Channel -18dBmO/z (axial) wideband at best SN/ABM Freq Resp(x,y,z,f)
Loc: -4.2, -16.7, 3.7 mm Diff: 0.62dB
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SECTION 9: TEST EQUIPMENT

The following major equipment/components were used for the HAC RF evaluation:
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9.1 HAC RF Measurement System
Table 10: HAC Measurement Equipment
. : Calibration | Calibration
Model Manufacturer Type of Equipment Serial Number Date Due
RX-90 Staubli Robot F11/5H1YA/A/01 N/A N/A
AM1DV2 SPEAG Shielded T-Coil Probe 1047 9/15/2011 9/15/2012
DAE4 SPEAG Data Acquisition 258 9/15/2011 | 9/15/2012
Electronics
SE UXICS 010 SPEAG AMMI 1043 N/A N/A
SD HC PO1BA SPEAG HAC RF Test Arch 1046 N/A N/A
SD HAC P02 AMCC Helmholtz
AB SPEAG Calibration Coil 1041 N/A N/A
9.2 Support Equipment
Table 11: Test Support Equipment
: Serial Calibration | Calibration
Model Manufacturer Type of Equipment Number Date Due
CMU200 Rohde and Wireless Communications 119978 6/29/2012 6/29/2013
Schwarz Test Set
8960 Agilent Wireless Communications | a4a344835 | 3/20/2012 | 3/20/2013
Test Set
ZHL-4240 Mini-Circuits Amplifier 012012 N/A N/A
DSG-D3000A Agilent Signal Generator US37040988 | 3/20/2012 3/20/2013
8651A Gigatronics Power Meter 8650456 6/29/2012 6/29/2013
80701A Gigatronics Power Sensor 1834169 6/29/2012 6/29/2013
Rohde and
NRP-Z51 Thermal Power Sensor 100705 9/9/2011 9/9/2012
Schwarz
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SECTION 10: MEASUREMENT UNCERTAINTY

10.1 Equipment Uncertainty

Table 12 shows the uncertainty budget provided by SPEAG for the HAC RF extension. The budget is valid for
the frequency range 800 MHz — 3 GHz and represents a worst-case analysis.

Table 12: SPEAG HAC Uncertainty Budget

" Uncertainty Pr.ob. _ ) ) Std.Unc. Std.Unc.
Error Description Value Dist. Div. ABM1 | ABM2 ABM1 ABM2
Probe Sensitivity
Reference Level +3.0% N 1 1 1 3.0% 3.0%
AMCC Geometry +0.4% R V3 1 1 £0.2% £0.2%
AMCC Current +1.0% R V3 1 |01 £0.6% £0.6%
Probe Positioning during
Calibration +0.1% R V3 1 1 $0.1% $0.1%
Noise Contribution +0.7% R V3 0.0143 1 +0.0% +0.4%
Frequency Slope +5.9% R V3 0.1 1 +0.3% +3.5%
Probe System
Repeatability/Drift +1.0% R V3 1 1 +0.6% +0.6%
Linearity/Dynamic Range +0.6% R V3 1 1 +0.4% +0.4%
Acoustic Noise +1.0% R V3 0.1 1 $0.1% +0.6%
Probe Angle +2.3% R V3 1 1 +1.4% +1.4%
Spectral Processing $0.9% R V3 1 1 $0.5% $0.5%
Integration Time +0.6% N 1 1 5 +0.6% +3.0%
Field Distribution 0.2% R V3 1 1 0.1% 0.1%
Test Signal
Ref. Signal Spectral
Response +0.6% R V3 0 1 +0.0% +0.4%
Positioning
Probe Positioning +1.9% R V3 1 1 +1.1% +1.1%
Phantom Thickness +0.9% R V3 1 1 +0.5% +0.5%
DUT Positioning +1.9% R V3 1 1 +1.1% +1.1%
External Contributions
RF Interference +0.0% R V3 1 0.3 +0.0% +0.0%
Test Signal Variation +2.0% R V3 1 1 +1.2% +1.2%
Combined Standard Uncertainty +4.1% +6.1%
Expanded Std. Uncertainty +8.1% +12.3%
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SECTION 11: DOCUMENT HISTORY

Revision/ Writer
Project Number Initials
1.0/G100835064 JC 8/10/12 Original document

Date Change

SECTION 12: REFERENCES

[1] ANSVIEEE C63.19-2007: American National Standard Methods of Measurement of Compatibility between
Wireless Communications Devices and Hearing Aids.

[2] SPEAG DASY5 V5.2 User Manual, August 2010
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SECTION 13: HAC T-COIL TEST PLOTS

Date/Time: 8/5/2012 11:40:38 AM
Test Laboratory: Intertek

HAC-T-Coil-Cell Band CDMA -18dbmO

DUT: Nokia RM-845; Type: Candybar; Serial: 30612

Communication System: Generic CDMA RC1_S03; Communication System Band: Cell Band; Frequency:
836.52 MHz;Communication System PAR: 9.04 dB; PMF: 2.83139

Medium parameters used: o = 0 mho/m, €, = 1; p = 0 kg/m®

Phantom section: TCoil Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASY Configuration:

* Probe: AM1DV?2 - 1047; ; Calibrated: 9/15/2011

e Sensor-Surface: 0Omm (Fix Surface), z = 3.0

» Electronics: DAE4 Sn358; Calibrated: 9/15/2011

* Phantom: HAC Test Arch with AMCC; Type: SD HAC P01 BA; Serial: 1046
» DASY5252.8.1(838); SEMCAD X 14.6.5(6469)

T-Coil scan (scan for ANSI C63.19-2007 & 2011 compl iance)/Worse Case Channel Scans -18dBmO/z
(axial) 4.2mm 50 x 50/ABM SNR(x,y,z) (13x13x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav

Output Gain: 29.511

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.15 dB

Device Reference Point: 0, 0, -6.3 mm

Category Te_Iephone parameters WD. signal q_uality

[(signal+noise)-to-noise ratio in decibels]
Category T1 0dBto 10 dB
Category T2 10 dB to 20 dB
Category T3 20 dB to 30 dB
Category T4 >30dB
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Cursor:

ABM1/ABM2 = 39.26 dB
ABM1 comp =10.19 dB A/m
BWC Factor =0.15 dB
Location: -4.2, 0, 3.7 mm

91.850

73.645

hb.440

37.236

19.031

0.826
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Date/Time: 8/5/2012 11:56:25 AM

Test Laboratory: Intertek

HAC-T-Coil-Cell Band CDMA -18dbmOQO

DUT: Nokia RM-845; Type: Candybar; Serial: 30612

Communication System: Generic CDMA RC1_S03; Communication System Band: Cell Band; Frequency:
836.52 MHz;Communication System PAR: 9.04 dB; PMF: 2.83139

Medium parameters used: 0 = 0 mho/m, &, =1;p =0 kg/m3

Phantom section: TCoil Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASY Configuration:

* Probe: AM1DV?2 - 1047; ; Calibrated: 9/15/2011

» Sensor-Surface: 0Omm (Fix Surface), z = 3.0

» Electronics: DAE4 Sn358; Calibrated: 9/15/2011

e Phantom: HAC Test Arch with AMCC; Type: SD HAC P01 BA; Serial: 1046
+ DASY5252.8.1(838); SEMCAD X 14.6.5(6469)

T-Coail scan (scan for ANSI C63.19-2007 & 2011 compl iance)/Worse Case Channel Scans -18dBmO/y
(transversal) 4.2mm 50 x 50/ABM SNR(x,y,z) (13x13x1 ):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_ 1s.wav

Output Gain: 29.511

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.15 dB

Device Reference Point: 0, 0, -6.3 mm

Telephone parameters WD signal quality
Category [(signal+noise)-to-noise ratio in decibels]
Category T1 0dBto 10 dB
Category T2 10 dB to 20 dB
Category T3 20 dB to 30 dB
Category T4 > 30dB
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Cursor:

ABM1/ABM2 = 40.48 dB

ABM1 comp =-7.63 dB A/m

BWC Factor = 0.15 dB

Location: -8.3, -16.7, 3.7 mm

— 105.6

— 84.568

63.537

42.50%

21.473

0.442
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Date/Time: 8/5/2012 12:12:12 PM

Test Laboratory: Intertek

HAC-T-Coil-Cell Band CDMA -18dbmOQO

DUT: Nokia RM-845; Type: Candybar; Serial: 30612

Communication System: Generic CDMA RC1_S03; Communication System Band: Cell Band; Frequency:
836.52 MHz;Communication System PAR: 9.04 dB; PMF: 2.83139

Medium parameters used: 0 = 0 mho/m, &, =1;p =0 kg/m3

Phantom section: TCoil Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASY Configuration:

* Probe: AM1DV?2 - 1047; ; Calibrated: 9/15/2011

» Sensor-Surface: 0Omm (Fix Surface), z = 3.0

» Electronics: DAE4 Sn358; Calibrated: 9/15/2011

e Phantom: HAC Test Arch with AMCC; Type: SD HAC P01 BA; Serial: 1046
+ DASY5252.8.1(838); SEMCAD X 14.6.5(6469)

T-Coail scan (scan for ANSI C63.19-2007 & 2011 compl iance)/Worse Case Channel Scans -18dBmO/x
(longitudinal) (2007) 4.2mm 50 x 50/ABM SNR(x,y,z)  (13x13x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_ 1s.wav

Output Gain: 29.511

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.15 dB

Device Reference Point: 0, 0, -6.3 mm

Telephone parameters WD signal quality
Category [(signal+noise)-to-noise ratio in decibels]
Category T1 0dBto 10 dB
Category T2 10 dB to 20 dB
Category T3 20 dB to 30 dB
Category T4 > 30dB
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Cursor:

ABM1/ABM2 = 39.62 dB
ABM1 comp = 0.56 dB A/m
BWC Factor =0.15dB

HAC RF (T-COIL) REPORT

Location: -20.8, 8.3, 3.7 mm

— 9b.750

— f6.832

h7.914

38.997

20.079

1.161
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Date/Time: 8/8/2012 5:10:34 PM

Test Laboratory: Intertek

HAC-T-Coil-PCS Band CDMA -18dbmO

DUT: Nokia RM-845; Type: Candybar; Serial: 30612

Communication System: Generic CDMA RC1_S03; Communication System Band: PCS Band; Frequency:
1880 MHz;Communication System PAR: 9.04 dB; PMF: 2.83139

Medium parameters used: 0 = 0 mho/m, &, =1;p =0 kg/m3

Phantom section: TCoil Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASY Configuration:

* Probe: AM1DV?2 - 1047; ; Calibrated: 9/15/2011

» Sensor-Surface: 0Omm (Fix Surface), z = 3.0

» Electronics: DAE4 Sn358; Calibrated: 9/15/2011

e Phantom: HAC Test Arch with AMCC; Type: SD HAC P01 BA; Serial: 1046
+ DASY5252.8.1(838); SEMCAD X 14.6.5(6469)

T-Coail scan (scan for ANSI C63.19-2007 & 2011 compl iance)/Worse Case Channel Scans -18dBmO/z
(axial) 4.2mm 50 x 50/ABM SNR(x,y,z) (13x13x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_ 1s.wav

Output Gain: 29.511

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.15 dB

Device Reference Point: 0, 0, -6.3 mm

Telephone parameters WD signal quality
Category [(signal+noise)-to-noise ratio in decibels]
Category T1 0dBto 10 dB
Category T2 10 dB to 20 dB
Category T3 20 dB to 30 dB
Category T4 >30dB
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Cursor:

ABM1/ABM2 = 37.77 dB
ABM1 comp =13.03 dB A/m
BWC Factor =0.15 dB
Location: 0, -12.5, 3.7 mm

db
— 1.450

— 1.450

1.450

1.450

1.450

1.450
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HAC-T-Coil-PCS Band CDMA -18dbmO

DUT: Nokia RM-845; Type: Candybar; Serial: 30612

Communication System: Generic CDMA RC1_S03; Communication System Band: PCS Band; Frequency:
1880 MHz;Communication System PAR: 9.04 dB; PMF: 2.83139

Medium parameters used: 0 = 0 mho/m, &, =1;p =0 kg/m3

Phantom section: TCoil Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASY Configuration:

* Probe: AM1DV?2 - 1047; ; Calibrated: 9/15/2011

» Sensor-Surface: 0Omm (Fix Surface), z = 3.0

» Electronics: DAE4 Sn358; Calibrated: 9/15/2011

e Phantom: HAC Test Arch with AMCC; Type: SD HAC P01 BA; Serial: 1046
+ DASY5252.8.1(838); SEMCAD X 14.6.5(6469)

T-Coail scan (scan for ANSI C63.19-2007 & 2011 compl iance)/Worse Case Channel Scans -18dBmO/y
(transversal) 4.2mm 50 x 50/ABM SNR(x,y,z) (13x13x1 ):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_1s.wav

Output Gain: 29.511

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.15 dB

Device Reference Point: 0, 0, -6.3 mm

Telephone parameters WD signal quality
Category [(signal+noise)-to-noise ratio in decibels]
Category T1 0dBto 10 dB
Category T2 10 dB to 20 dB
Category T3 20 dB to 30 dB
Category T4 >30dB
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Cursor:

ABM1/ABM2 = 39.59 dB
ABM1 comp = 3.33 dB A/m
BWC Factor =0.15dB

HAC RF (T-COIL) REPORT

Location: -4.2, -12.5, 3.7 mm

— 95.390

— f6.484

h7.h78

38671

19.765

0.859
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Date/Time: 8/5/2012 6:11:35 PM

Test Laboratory: Intertek

HAC-T-Coil-PCS Band CDMA -18dbmO

DUT: Nokia RM-845; Type: Candybar; Serial: 30612

Communication System: Generic CDMA RC1_S03; Communication System Band: PCS Band; Frequency:
1880 MHz;Communication System PAR: 9.04 dB; PMF: 2.83139

Medium parameters used: 0 = 0 mho/m, &, =1;p =0 kg/m3

Phantom section: TCoil Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASY Configuration:

* Probe: AM1DV?2 - 1047; ; Calibrated: 9/15/2011

» Sensor-Surface: 0Omm (Fix Surface), z = 3.0

» Electronics: DAE4 Sn358; Calibrated: 9/15/2011

e Phantom: HAC Test Arch with AMCC; Type: SD HAC P01 BA; Serial: 1046
+ DASY5252.8.1(838); SEMCAD X 14.6.5(6469)

T-Coail scan (scan for ANSI C63.19-2007 & 2011 compl iance)/Worse Case Channel Scans -18dBmO/x
(longitudinal) (2007) 4.2mm 50 x 50/ABM SNR(x,y,z)  (13x13x1):

Measurement grid: dx=10mm, dy=10mm

Signal Type: Audio File (.wav) 48k_voice_1kHz_ 1s.wav

Output Gain: 29.511

Measure Window Start: 300ms

Measure Window Length: 1000ms

BWC applied: 0.15 dB

Device Reference Point: 0, 0, -6.3 mm

Telephone parameters WD signal quality
Category [(signal+noise)-to-noise ratio in decibels]
Category T1 0dBto 10 dB
Category T2 10 dB to 20 dB
Category T3 20 dB to 30 dB
Category T4 > 30dB
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Cursor:

ABM1/ABM2 = 39.27 dB

HAC RF (T-COIL) REPORT

ABM1 comp =-4.67 dB A/m

BWC Factor = 0.15 dB
Location: -25, 25, 3.7 mm

— 91.960

— F3.795

hbh.629

37.464

19.298

1.133
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SECTION 14: BACKGROUND ABM2 NOISE PLOTS
Background Noise/z (axial) noise/ABM Noise Spectrum(x,y,z,f)

Loc: 0, 0, 13 mm ABM: OA/m
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dB A/m
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Background Noise/x (longitudinal) (2007) noise/ABM Noise Spectrum(X,y,z,f)
Loc: 0, 0, 13 mm ABM: 0A/m
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SECTION 15: CALIBRATION DOCUMENTS

Calibration documents are provided in a separate exhibit.
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