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1. INTRODUCTION

On July 10, 2003, the Federal Communications Commission (FCC) adopted new rules requiring wireless
manufacturers and service providers to provide digital wireless phones that are compatible with hearing
aids. The FCC has modified the exemption for wireless phones under the Hearing Aid Compatibility Act of
1998 (HAC Act) in WT Docket 01-309 RM-8658" to extend the benefits of wireless telecommunications to
individuals with hearing disabilities. These benefits encompass business, social and emergency
communications, which increase the value of the wireless network for everyone. An estimated more than
10% of the population in the United States show signs of hearing impairment and of that fraction, almost
80% use hearing aids. Approximately 500 million people worldwide suffer from hearing loss.

Compatibility Tests Involved:

The standard calls for wireless communications devices to be measured for:
= REF Electric-field emissions
RF Magnetic-field emissions
T-coil mode, magnetic-signal strength in the audio band
T-coil mode, magnetic-signal frequency response through the audio band
T-coil mode, magnetic-signal and noise articulation index

The hearing aid must be measured for:
=  RF immunity in microphone mode
=  RF immunity in T-coil mode

In the following tests and results, this report includes the evaluation for a wireless communications
device.

Figure 1-1 Hearing Aid in-vitu

' FCC Rule & Order, WT Docket 01-309 RM-8658
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2. TEST SITE LOCATION

2.1 INTRODUCTION

The map at the right shows the location of the PCTEST
LABORATORY in Columbia, Maryland. It is in proximity to
the FCC Laboratory, the Baltimore-Washington
International (BWI) airport, the city of Baltimore and
Washington, DC (See Figure 2).

These measurement tests were conducted at the PCTEST
Engineering Laboratory, Inc. facility in New Concept
Business Park, Guilford Industrial Park, Columbia,
Maryland. The site address is 6660-B Dobbin Road,
Columbia, MD 21045. The test site is one of the highest
points in the Columbia area with an elevation of 390 feet

BALTORT

above mean sea level. The site coordinates are 39° 11'15” i /
N latitude and 76° 49’ 38” W longitude. The facility is 1.5 Figure 2-1
miles North of the FCC laboratory, and the ambient signal Map of the Greater Baltimore and Metropolitan

\Washinaton D C area

and ambient signal strength are approximately equal to

those of the FCC laboratory. There are no FM or TV transmitters within 15 miles of the site. The detailed
description of the measurement facility was found to be in compliance with the requirements of § 2.948
according to ANSI C63.4 on January 27, 2006 and Industry Canada.

2.2 Test Facility / Accreditations:
Measurements were performed at an independent accredited PCTEST Engineering Lab located in
Columbia, MD 21045, U.S.A.

PCTEST Lab is accredited to ISO 17025-2005 by the American Association for
Laboratory Accreditation (A2LA) in Specific Absorption Rate (SAR) testing,
Hearing-Aid Compatibility (HAC), CTIA Test Plans, and wireless testing for FCC
and Industry Canada Rules.

PCTEST Lab is accredited to ISO 17025 by U.S. National Institute of Standards
and Technology (NIST) under the National Voluntary Laboratory Accreditation
Program (NVLAP Lab code: 100431-0) in EMC, FCC and Telecommunications.
PCTEST facility is an FCC registered (PCTEST Reg. No. 90864) test facility with
the site description report on file and has met all the requirements specified in
Section 2.948 of the FCC Rules and Industry Canada (IC-2451).

PCTEST Lab is a recognized U.S. Conformity Assessment Body (CAB) in EMC
and R&TTE (n.b. 0982) under the U.S.-EU Mutual Recognition Agreement
(MRA).

PCTEST TCB is a Telecommunication Certification Body (TCB) accredited to
ISO/IEC Guide 65 by the American National Standards Institute (ANSI) in all
scopes of FCC Rules and all Industry Canada Standards (RSS).

PCTEST facility is an IC registered (IC-2451) test laboratory with the site
description on file at Industry Canada.

PCTEST is a CTIA Authorized Test Laboratory (CATL) for AMPS and CDMA,
and EvDO mobile phones.

PCTEST is a CTIA Authorized Test Laboratory (CATL) for Over-the-Air (OTA)
Antenna Performance testing for AMPS, CDMA, GSM, GPRS, EGPRS, UMTS
(W-CDMA), CDMA 1xEVDO Data, CDMA 1xRTT Data.

: Reviewed by:
FCC ID: BEJCP150 A\ BSTESY HAC (RF EMISSIONS) TEST REPORT @.c eviewsd by
iR B R A GARTERN TR Quality Manager
HAC Filename: Test Dates: EUT Type:
ilename est Dates ype Page 4 of 69
0807241027 BEJ July 29-30, 2008 850/1900 GSM/GPRS Phone

© 2008 PCTEST Engineering Laboratory, Inc. REV 6.2G

02/21/08



FCC ID:
Manufacturer:

Trade Name:
Model(s):

Serial Number:
Tx Frequencies:

Antenna Configurations:
Maximum Conducted
Power (EMC/SAR):
Maximum Conducted
Power (HAC):

HAC Test Configurations:

FCC Classification:
EUT Type:

@ LG

BEJCP150

LG Electronics USA

1000 Sylvan Avenue

Englewood Cliffs, NJ 07632

United States

LGE

CP150, KP150Q, KP151Q, K1520
HAC1

824.20 - 848.80 MHz (Cellular GSM)
1850.20 - 1909.80 MHz (GSM PCS)

Internal Antenna

32.80 dBm (GSM850), 29.60 dBm (GSM1900)

32.80 dBm (GSM850), 29.60 dBm (GSM1900)

GSM850, 128, 190, 251
PCS GSM, 512, 661, 810

Licensed Transmitter Held to Ear (PCE)
850/1900 GSM/GPRS Phone

GSM
128 | 32.6
190 | 32.8
251 327
—  EEEE—
512 | 29.05
PCS [ 661 29.6
810 | 29.45
Table 3-1

EUT Conducted Powers

3. EUT DESCRIPTION
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4. ANSI/IEEE C63.19 PERFORMANCE CATEGORIES
. RF EMISSIONS

The ANSI Standard presents performance requirements for acceptable interoperability of hearing aids
with wireless communications devices. When these parameters are met, a hearing aid operates
acceptably in close proximity to a wireless communications device.

Category Telephone RF Parameters
E-field emissions H-field emissions
Near field Category Cw Cw
dB(V/m) dB(A/m)

| f < 960 MHz |
| M1 | 56t061+05xAWF ||  56t010.6+05XAWF |
| M2 | 51t056+05xAWF |  06t056+0.5xAWF |
| M3 | 46t051+05xAWF |  —441006+05xAWF |
| M4 | <46+05xAWF | <—4.4+05x AWF |
| f> 960 MHz |
| M1 | 46t051+05xAWF |  —441006+05XAWF |
| M2 | 411046+05xAWF | -9.4t0—4.4 +O5X AWF |
| M3 | 36t041+05xAWF | —14.410-9.4+0.5x AWF |
| M4 | <36 + 0.5 x AWF | <—14.4 + 0.5 x AWF |

Table 4-1
Hearing aid and WD near-field categories as defined in ANSI C63.19-2006

v3.12 [2]

Il. ARTICULATION WEIGHTING FACTOR (AWF)

Articulation
Standard \ Technology Weighing Factor
| TUT1PU3GPP |  UMTS (WCDMA) | 0 |
| IS-95 | CDMA I 0 |
| iDEN™ | TDMA (22and 11 Hz) | 0 |
| JSTD007 |  GSM(217THz) | 5 |
Table 4-2

Articulation Weighting Factors
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5. SYSTEM SPECIFICATIONS

ER3DV6 E-Field Probe Description

Construction: One dipole parallel, two dipoles normal to probe axis
Built-in shielding against static charges
Calibration: In air from 100 MHz to 3.0 GHz
(absolute accuracy £6.0%, k=2)
Frequency: 100 MHz to > 6 GHz;
Linearity: £ 0.2 dB (100 MHz to 3 GHz)
Directivity + 0.2 dB in air (rotation around probe axis) — -
+ 0.4 dB in air (rotation normal to probe axis) _Flgure 5
Dynamic Range 2 V/m to > 1000 V/m E-fleIdPFr:)ebe(;space

(M3 or better device readings fall well below diode
compression point)
Linearity: +0.2dB
Dimensions Overall length: 330 mm (Tip: 16 mm)
Tip diameter: 8 mm (Body: 12 mm)
Distance from probe tip to dipole centers: 2.5 mm

H3DV6 H-Field Probe Description
Construction: Three concentric loop sensors with 3.8 mm loop diameters

Resistively loaded detector diodes for linear response
Built-in shielding against static charges

Frequency: 200 MHz to 3 GHz (absolute accuracy * 6.0%, k=2);
Output linearized
Directivity: + 0.25 dB (spherical isotropy error)
Dynamic Range: 10 mA/mto 2 A/mat1 GHz :
(M3 or better device readings fall well below diode Figure 5-2
compression point) H-Field Free-space
Dimensions: Overall length: 330 mm (Tip: 40 mm) Probe

Tip diameter: 6 mm (Body: 12 mm)
Distance from probe tip to dipole centers: 3 mm

E-Field <10% at 3 GHz (for plane wave)
Interference:

Probe Tip Description

HAC field measurements take place in the close near field with high gradients. Increasing the measuring
distance from the source will generally decrease the measured field values (in case of the validation
dipole approx. 10% per mm).

Magnetic field sensors are measuring the integral of the H-field across their sensor area surrounded by
the loop. They are calibrated in a precise, homogeneous field. When measuring a gradient field, the result
will be very close to the field in the center of the loop which is equivalent to the value of a homogeneous
field equivalent to the center value. But it will be different from the field at the border of the loop.
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Consequently, two sensors with different loop diameters - both calibrated ideally - would give different
results when measuring from the edge of the probe sensor elements. The behavior for electrically small
E-field sensors is equivalent.

The magnetic field loops of the H3D probes are concentric, with the center 3mm from the tip for H3DV6.
Their radius is 1.9mm.

The electric field probes have a more irregular internal geometry because it is physically not possible to

have the 3 orthogonal sensors situated with the same center. The effect of the different sensor centers is
accounted for in the HAC uncertainty budget ("sensor displacement"). Their geometric center is at 2.5mm
from the tip, and the element ends are 1.1mm closer to the tip.

Connector Plan

ER3D ET3D/ES3ID/EX3D
/& %\
[ + 4
| |
\u

\

N4

(seen from back) (seen from front)

The antistatic shielding inside the probe is connected to the probe connector case.

Instrumentation Chain

Equation 1
Conversion of Connector Voltage u; to E-Field E;

E = % ui+ (i« CF)(DCP)
| Norm; +ConvF

whereby

Er electric field in Vim

Ui voltage of channel | at the connector in u
Normy sensitivity of channel i in p\/(W/m)*

ConvF: enhancement factor in liquid (ConvF=1 for Air)
DCF: dicde compression point in pV

CF: signal crest factor (peak power/average power)

Conditions of Calibration

Felas for Offset

Iilezcurepasrt

0I03P Thies vied Vol
1n0ka B el T
 E— . "
{1 s -
 — L}

T |~ Difterenrial Arnplifier
- Hh(-'..j -L..j (Bim Currens ¢ 100 £4)
= =
8 g

Please note:
* alower input impedance of the amplifier will result in different sensitivity factors Norm;, and DCP
* larger bias currents will cause higher offset
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Probe Response to Frequency

The E-field sensors have inherently a very flat frequency response. They are calibrated with a number of
frequencies resulting in a common calibration factor, with the frequency behavior documented in the
calibration certificate (See also below).

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

15 —

Frequancy response [normalized)
s 2 :

or

08—

o5 | ‘ .- e
o 500 1000 1500 2000 2500 3000
1]MHz]

—y —e—TEM Rz
—  —TEM —mR2
Uncertainty of Frequency Responss of E-fleld: £ 6.3% (k=2)

Figure 5-3 E-Field Probe Frequency Response

H-field sensors have a frequency dependent sensitivity which is evaluated for a series of frequencies also
visible in the probe calibration certificate. The calibration factors result from a fitting algorithm. The proper
conversion is calculated by the DASY4 software depending on the frequency setting in the procedure.
See below for H-field frequency response:

Frequency Response of H-Field

(TEM-Cell:ifi110, Waveguide R22)

Fraquency response (normalized)

0 500 1000 1500 2000 2800 3000
| £ [MHz]
| — —TEM Rz

| —= ——TEM Rz |

Uncertainty of Frequency Response of E-fleld: £ 6.3% (k=2)

Figure 5-4 H-Field Probe Frequency Response
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Conversion to Peak

Peak is defined as Peak Envelope Power. All raw measurements from the HAC measurement system are
RMS values. The DASY4 system incorporates the crest factor of the signal in the computation of the RMS
values (See Equation 1). Although the software also has capability to estimate the peak field by applying
a square root of crest factor value to the readings, the probe modulation factor was applied manually
instead per C63.19 in the measurement tables in this report. The equation to convert the raw
measurements in the data tables are:

Peak Field = 20-log (Raw - PMF)
Where:

Peak Field = Peak field (in dBV/m or dBA/m)
Raw = Raw field measurement from the measurement system (in V/m or A/m).
PMF = Probe Modulation Factor (in linear units).

SPEAG Robotic System

E-field and H-field measurements are performed using the DASY4 automated dosimetric assessment
system. The DASY4 is made by Schmid & Partner Engineering AG (SPEAG) in Zurich, Switzerland
and consists of high precision robotics system (Staubli), robot controller, Pentium 4 computer, near-
field probe, probe alignment sensor, and the HAC phantom. The robot is a six-axis industrial robot
performing precise movements to position the probe to the location (points) of maximum
electromagnetic field (EMF).

Figure 5-5
SPEAG Robotic System

System Hardware

A cell controller system contains the power supply, robot controller, teach pendant (Joystick), and a
remote control used to drive the robot motors. The PC consists of the Gateway Pentium 4 2.53 GHz
computer with Windows XP system and RF Measurement Software DASY4 v4.5 (with HAC
Extension), A/D interface card, monitor, mouse, and keyboard. The Staubli Robot is connected to the
cell controller to allow software manipulation of the robot. A data acquisition electronic (DAE) circuit
that performs the signal amplification, signal multiplexing, AD-conversion, offset measurements,
mechanical surface detection, collision detection, etc. is connected to the Electro-optical coupler
(EOC). The EOC performs the conversion from the optical into digital electric signal of the DAE and
transfers data to the PC plug-in card.
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System Electronics

The DAE consists of a highly sensitive electrometer-grade preamplifier with auto-zeroing, a channel
and gain-switching multiplexer, a fast 16 bit AD-converter and a command decoder and control logic
unit. Transmission to the PC-card is accomplished through an optical downlink for data and status
information and an optical uplink for commands and clock lines. The mechanical probe mounting
device includes two different sensor systems for frontal and sidewise probe contacts. They are also
used for mechanical surface detection and probe collision detection. The robot uses its own controller
with a built in VME-bus computer.

o{ Iy -
S
Figure 5-6

SPEAG Robotic System Diagram

DASY4 Instrumentation Chain

The first step of the evaluation is a linearization of the filtered input signal to account for the
compression characteristics of the detector diode. The compensation depends on the input
signal, the diode type and the DC-transmission factor from the diode to the evaluation electronics.
If the exciting field is pulsed, the crest factor of the signal must be known to correctly compensate
for peak power. The formula for each channel can be given as:

‘[- — [_.':_ + Uz . i

depy
with V] = compensated signal of channel 1 (i=xw %
U = mput signal of channel 1 i1i=xw 2
cf = crest factor of exciting field (DASY parameter)
depy = diode compression point (DASY parameter)
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From the compensated input signals the primary field data for each channel ean be evaluated:

. f Vi
E —fieldprobes : Ei = 11." Norm; - ConvF
2
H — fieldprobes : H, = -»ff'[_ o F 1151;*" +anf

with V; = compensated signal of channel i i=x v 2

Norm; = sensor sensitivity of channel 1 1=xv %

;L\-’,-"(\-’f.-’mjﬂ for E-field Probes

C'onvF = sensitivity enhancement in solution

(e 3F = sensor sensitivity factors for H-field probes

f = carrier frequency [GHz]

E; = electric field strength of channel 1 in V/m

H; = magnetic field strength of channel i in A/m

The RSS value of the field components gives the total field strength (Hermitian magnitude):

E E2+EL 4+ E?

tot = 1\|.

The primary field data are used to calculate the derived field units.

The measurement/integration time per point, as specified by the system manufacturer is >500
ms.

The signal response time is evaluated as the time required by the system to reach 90% of the
expected final value after an on/off switch of the power source with an integration time of 500 ms
and a probe response time of <5 ms. In the current implementation, DASY4 waits longer than 100
ms after having reached the grid point before starting a measurement, i.e., the response time
uncertainty is negligible.

If the device under test does not emit a CW signal, the integration time applied to measure the
electric field at a specific point may introduce additional uncertainties due to the discretization.
The tolerances for the different systems had the worst-case of 2.6%.
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6. TEST PROCEDURE

. RF EMISSIONS

Test Instructions

¢ Confirm proper
operation of probes and
instrumentation

¢ Position WD

¢ Configure WD Tx
Operation

Per Section 4.3.1.2.2 (1-3)
v

¢ Initialize field probe and
take reference reading

¢ Scan Area

¢ Measure drift

. J’_ Rescan for E or H-Field,
Identify exclusion area and
R . as needed
then identify and record
maximum reading for Per Section 4.3.1.2.2 (11)
remaining area in V/m or
A/m r'y

Per Section 4.3.1.2.2 (7-9)

Both E & H Field
Scanned?

Identify & Record Category

Per Section 4.3.1.2.2 (10) &
7.2
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Test Setup

SemxScm

Test — i
Dist

Reference .
Plane

\Cenm Line h{e:mr{

Plane

. Figure 6-2
. ~ Figure 6-1 HAC Phantom
E/H-Field Emissions Test Setup Diagram (See Test
Photographs for actual WD scan grid overlay)

RF Emissions Test Procedure:

The following illustrate a typical RF emissions test scan over a wireless communications device:

1.

Proper operation of the field probe, probe measurement system, other instrumentation, and the
positioning system was confirmed.

WD is positioned in its intended test position, acoustic output point of the device perpendicular to
the field probe.

The WD operation for maximum rated RF output power was configured and confirmed with the
base station simulator, at the test channel and other normal operating parameters as intended for
the test. The battery was ensured to be fully charged before each test.

The center sub-grid was centered over the center of the acoustic output (also audio band
magnetic output, if applicable). The WD audio output was positioned tangent (as physically
possible) to the measurement plane.

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

The measurement system measured the field strength at the reference location.

Measurements at 2mm increments in the 5 x 5 cm region were performed at a distance 1 cm from
the probe elements to the WD. A 360° rotation about the azimuth axis at the maximum
interpolated position was measured. For the worst-case condition, the peak reading from this
rotation was used in re-evaluating the HAC category.

The system performed a drift evaluation by measuring the field at the reference location.

Steps 1-8 were done for both the E and H-Field measurements.
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7. SYSTEM CHECK

. System Check Parameters

The input signal was an un-modulated continuous wave. The following points were taken into
consideration in performing this check:

*  Average Input Power P = 100mW RMS (20dBm RMS) after adjustment for return loss

*  The test fixture must meet the 2 wavelength separation criterion

*  The proper measurement of the 1 cm probe to dipole separation, which is measured from top surface
of the dipole to the calibration reference point of the sensor, defined by the probe manufacturer is
shown in the following diagram:

E-field probe
Housing

Manufactures
Probe Calibration
1cm

Reference point
l Top surface of dipole

Dipole
arm Center of dipole

Figure 71
Separation Distance from Dipole to Field Probe

RF power was recorded using both an average reading meter and a peak reading meter. Readings of the
probe are provided by the measurement system.

To assure proper operation of the near-field measurement probe the input power to the dipole shall be
commensurate with the full rated output power of the wireless device (e.g. - for a cellular phone wireless
device the average peak antenna input power will be on the order of 100mW (i.e. - 20dBm) RMS after
adjustment for any mismatch.

Il. Validation Procedure

A dipole antenna meeting the requirements given in C63.19 was placed in the position normally occupied
by the WD.

The length of the dipole was scanned with both E-field and H-field probes and the maximum values for
each were recorded.

Measurement of CW
Using the near-field measurement system, scan the antenna over the radiating dipole and record the

greatest field reading observed. Due to the nature of E-fields about free-space dipoles, the two E-field
peaks measured over the dipole are averaged to compensate for non-parallelity of the setup (
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see manufacturer method on dipole calibration certificates, page 2). Field strength measurements shall
be made only when the probe is stationary.

RF power was recorded using both an average and a peak power reading meter.

Output Power Meter Output Power Meter

Sgnd i Directional Coupler /' Sgd ~ Directiond Coupler
Genertor ] Generdor Anplifier 7“ _\

Power Meter

Reference Power Meter
. Reference
Figure 7-2 Figure 7-3

Setup for Desired Output Power to Dipole Setup to Dipole

Using this setup configuration, the signal generator was adjusted for the desired output power (100mW)
at a specified frequency. The reference power from the coupled port of the directional coupler is
recorded. Next, the output cable is connected to the reference dipole, as shown in Figure 7-3.

The input signal level was adjusted until the reference power from the coupled port of the directional
coupler was the same as previously recorded, to compensate for the impedance mismatch between the
output cable and the reference dipole. To assure proper operation of the near-field measurement probe
the input power to the reference dipole was verified to the full rated output power of the wireless device.
The dipole was secured in a holder in a manner to meet the 20 dB reflection. The near-field measurement
probe was positioned over the dipole. The antenna was scanned over the appropriate sized area to cover
the dipole from end to end. SPEAG uses 2D interpolation algorithms between the measured points.
Please see below two dimensional plots showing that the interpolated values interpolate smoothly
between 5mm steps for a free-space RF dipole:

(e fi
B e g T, 52, 20

om oo om oW oo o -

Figure 7-4 Figure 7-5
2-D Raw Data from scan along dipole axis 2-D Interpolated points from scan along dipole axis
i) Inserpglcd H (<)
" ! ! "
Figure 7-6 Figure 7-7

2-D Raw Data from scan along transverse axis  2-D Interpolated points from scan along transverse axis
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lll. System Check Results

Validation Results

Frequency Input E-field Ta_rget %
(MHz) Power Result Field Deviation
(dBm) (VIm) (VIm)
835 20.0 161.1 163.6 -1.5%
1880 20.0 131.0 126.9 3.2%
Frequency Input H-field Ta.rget %
(MHz) Power Result Field Deviation
(dBm) (A/m) (A/m)
835 20.0 0.421 0.445 -5.4%
1880 20.0 0.456 0.450 1.3%
Electric Fisld Magnetic Field

Proke Probe

1 cmtotop edge of
+ dipole element

Dipale
RF e 2 Amiplifier —‘ Dual Directional Coupler
Signal Generator R P
RF
Power Meter
Figure 7-8
System Check Setup
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8. MODULATION FACTOR

A calibration was made of the modulation response of the probe and its instrumentation chain. This
calibration was performed with the field probe, attached to its instrumentation. The response of the probe
system to a CW field at the frequency of interest is compared to its response to a modulated signal with
equal peak amplitude to that of a CW signal. The field level of the test signals are ensured to be more
than 10 dB above the ambient level and the noise floor of the instrumentation being used. The ratio of the
CW reading to that taken with a modulated reading was applied to the DUT measurements.

All voice modes for this device have been investigated in this section of the report.

This was done using the following procedure:

1.

2.

6.

7.

The probe was illuminated with a CW signal at the intended measurement frequency and
wireless device power.

The probe was positioned at the field maxima over the dipole antenna (determined after an
area scan over the dipole) illuminated with the CW signal.

The reading of the probe measurement system of the CW signal at the maximum point was
recorded.

Using a Spectrum Analyzer, the modulated signal adjusted with the same peak level of the
CW signal was determined.

The probe measurement system reading was recorded with the modulated signal. The
appropriate system crest factors for the modulation type were configured in the software to
the system measurements.

The ratio of the CW reading to modulated signal reading is the probe modulation factor (PMF)
for the modulation and field probe combination. This was repeated for 80% AM.

Steps 1-6 were repeated at all frequency bands and for both E and H field probes.

The modulation factors obtained were applied to readings taken of the actual wireless device, in order to
obtain an accurate peak field reading using the formula:

Peak = 20 - log (Raw - PMF)

Modulation Factors:

Peak i i E-Field H-Field
f (MHz) Power Protocol E(\';/':]')d F:Z'r‘:")d Modulation | Modulation
(dBm) Factor Factor
835 33.0 AM 629.3 2212 1.290 0.910
835 33.0 GSM 287 1.033 2.829 1.048
835 33.0 cwW 811.8 2012
1880 30.0 AM 390.8 1.215 1.319 1115
1880 30.0 GSM 184.8 0.5843 2.790 2.319
1880 30.0 cwW 515.6 1.355
Figure 8-1

Modulation Factors

FCC ID: BEJCP150

Revi d by:
HAC (RF EMISSIONS) TEST REPORT @ LG ewfewe y
Quality Manager

HAC Filename:
0807241027.BEJ July 29-30, 2008 850/1900 GSM/GPRS Phone

Test Dates: EUT Type:
est Dates ype Page 18 of 69

© 2008 PCTEST Engineering Laboratory, Inc. REV 6.2G

02/21/08



Spectrum Analyzer Plots of ESG-D Signal used for PMF measurements:

W Agilent L Trace 1 Agilent L Freg/Channel
CH Mkrl  16.7 ms Trace 807 AM Mkrl  §33.3 psi Center Freq
5;;3;5 dBm Atten 40 dB 32.50 dBm i 5 3 E;LaiS dEm ‘Rtten ‘40 dB ‘ 32.49 dBm $36.600000 M
Log : Loy *
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&/ Clear Write B/ #36.600000 HHz
Offst Offst
}jé‘z Wax Hold ééz Stop Freq|
36.660000 MHz|
i CF Step|
Min Hold| 1. MHz]
Lafw LgRw Futo Man|
Wl $2 . Wl S2 F offset
$3 FC View $3 FC i br bt
AR AR
£(fx £(x .
FTun Blank| FTun Signal Track]
On O]
Center 836.600 8 MHz Span @ Hz Center 836.600 6 MHz Span 8 Hz
Res BH 1 MHz UBH 1 MHz Sweep 20 ms (601 pts) Res BH 1 MHz UBH 1 MHz Sweep 20 ms (601 pts)
Figure 8-2 GSM850 CW Signal Figure 8-3 GSM850 80% AM Signal
Agilent L Freq/Channel - Agilent Freq/Channel
ESG-D GSM35a [EENE T | ——— W Mkrl  16.9 ms
Ref 35 dBn Atten 40 dB 3249 db |[ -STSF TSI Ref 35 dBm Atten 35 dB 2382 B | Ceonter Freq
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Log Log &
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dB/ $36.608000 MHz| dB/ Start Freq
Offst Dffst 1. GHz
2 StopFreq i
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GHz]
CF Step
. MHz| CF Step
Lgfiv Auto Man 180800608 MHz
|Rute Man
V1 82 Freq Offset s1Hp
$3 FCL L o a. Hz 33 FC Freq Offset
AA 0.00000000 Hz
£0: AA
ETun Signal Track _
On Off} Signal Track
On Off]
Center 836.600 8 MHz Span @ Hz
Res BH 1 MHz UBH 1 MHz Sweep 2B ms (681 pts) Center 1.86 GHz Span 0 He ) o Soale waﬁ
Res BH 1 MHz WBH 1 MHz Sweep 20 ms (481 pts) =]
|

Figure 8-4 GSM850 Signal

Figure 8-5 PCS CW Signal

& Agilent Freq/Channel Agilent Freq/Channel
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e s 1.98000000 GHz e ‘ ‘ | B ‘ ‘ ‘ ‘ 1.88000000 GHz
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5 5 1 1
4B/ Start Freq dB/ Start Freq|
Offst 1. GHz Offst 1. GHz]
19 18
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|Auta Man |fute Man|
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o 0.00000808 Hz an 006000098 1
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Conter 1.88 GHz Span 0 He | Scale Tv;ce Conter 1.58 Gz ST ||, SO4e TYpe
Res BW 1 MHz YEH 1 MHz Swesp 20 ms (481 pts) ol =y Res BH 1 MHz VBH 1 MHz Swesp 20 ms (401 pts) ¢ —
| ]

Figure 8-6 PCS GSM Signal

Figure 8-7 PCS 80% AM Signal
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9. OVERALL MEASUREMENT SUMMARY

BEJCP150
CP150, KP150Q, KP151Q, K1520
HAC1

. E-FIELD EMISSIONS:

Table 9-1
HAC Data Summary for E-field
Conducted Excl
q Time Avg. Peak Field FCC Limit FCC
Mode Channel Backlight |Scan Center Pov(v:;;t)BS Field (V/m) (dBV/m) (dBV/m) |MARGIN (dB) RESULT Blo‘;k: per
E-field Emissions
GSM850 128 off Acoustic 32.60 39.43 40.95 48.50 M4 none
GSM850 190 off Acoustic 32.80 40.32 41.14 48.50 M4 none
GSM850 251 off Acoustic 32.70 48.53 42.75 48.50 M4 none
GSM1900 512 off Acoustic 29.05 21.33 35.49 38.50 M3 none
GSM1900 661 off Acoustic 29.60 22.61 36.00 38.50 M3 none
GSM1900 810 off Acoustic 29.45 20.36 35.09 38.50 M3 none
B |
Figure 9-1
Sample E-field Scan Overlay
(See Test Setup Photographs for actual WD overlay)
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BEJCP150
CP150, KP150Q, KP151Q, K1520
HAC1

Il. H-FIELD EMISSIONS:

Table 9-2
HAC Data Summary for H-field
Conducted Excl
. Time Avg. | Peak Field FCC Limit FCC
Mode Channel Backlight [Scan Center| Power at BS Field (A/m) (dBA/m) (dBAIm) |MARGIN (dB) RESULT |Blocks per
(dBm) 44
H-field Emissions
GSM850 128 off Acoustic 32.60 0.0857 -15.6 -1.9 M4 none
GSM850 190 off Acoustic 32.80 0.0917 -15.0 -1.9 M4 none
GSM850 251 off Acoustic 32.70 0.1148 -13.0 -1.9 M4 none
GSM1900 512 off Acoustic 29.05 0.0578 -17.5 -11.9 M4 none
GSM1900 661 off Acoustic 29.60 0.0569 -17.6 -11.9 M4 none
GSM1900 810 off Acoustic 29.45 0.0490 -18.9 -11.9 M4 none
Figure 9-2
Sample H-field Scan Overlay
(See Test Setup Photographs for actual WD overlay)
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BEJCP150
CP150, KP150Q, KP151Q, K1520
HAC1

lll. Worst-case Configuration Evaluation

Table 9-3
Peak Reading 360° Probe Rotation at Azimuth axis
Conducted
. Time Avg. Peak Field FCC Limit FCC
Mode Channel Backlight |Scan Center Pow:/:;;t)Bs Field (V/m) (dBV/m) (dBV/m) MARGIN (dB) RESULT
Probe Rotation at Worst-Case
GSM1900 661 off Acoustic | 29.90 22.60 35.99 38.50 M3
E(roll)
21.3 V/im +0.51 dB;
50
45
40
35
30—
So5L
%M_‘__H -, MWMH
20 - I ———————+—1 . P
151
104
5+
0:\\\I\\\I\\\I\\\I\\\\\\\\\\\\
0 50 100 150 200 250 300 350
Deg
Figure 9-3
Worst-Case Probe Rotation about Azimuth axis
* Note: Location of probe rotation is shown in Figure 9-1 or Figure 9-2
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10. EQUIPMENT LIST

Agilent 8648D (9kHz-4GHz) Signal Generator 10/11/07 Biennial | 10/10/09 3613A00315
Agilent E4407B ESA Spectrum Analyzer 3/13/08 Annual 3/13/09 US39210313
Agilent E4432B ESG-D Series Signal Generator 8/8/06 Biennial 8/8/08 US40053896
Agilent E5515C Wireless Communications Test Set 6/8/07 Biennial 6/8/09 GB46110872
Agilent E5515C Wireless Communications Test Set 6/8/07 Biennial 6/8/09 GB46310798
Agilent E5515C Wireless Communications Test Set 8/31/07 Biennial 8/31/09 GB41450275
Rohde & Schwarz | CMU200 Base Station Simulator 5/29/08 Annual 5/29/09 836371/0079
Rohde & Schwarz | CMU200 Base Station Simulator 9/7/07 Annual 9/6/08 833855/0010
Rohde & Schwarz | CMU200 Base Station Simulator 12/6/07 Annual 12/5/08 107826
Rohde & Schwarz | CMU200 Base Station Simulator 12/13/07 Annual 12/13/08 109892
Rohde & Schwarz NRVD Dual Channel Power Meter 12/12/06 Biennial | 12/11/08 101695
Rohde & Schwarz NRVS Single Channel Power Meter 7/3/07 Biennial 7/2/09 835360/0079
Rohde & Schwarz | NRV-Z32 Peak Power Sensor (100uW-2W) 12/21/06 Biennial | 12/20/08 100155
Rohde & Schwarz | NRV-Z33 Peak Power Sensor (1mW-20W) 11/28/06 Biennial | 11/27/08 100004
Rohde & Schwarz | NRV-Z53 Power Sensor 7/3/07 Biennial 7/2/09 846076/0007
SPEAG CD1880V3 Freespace 1880 MHz Dipole 1/16/07 Biennial 1/15/09 1002
SPEAG CD1880V3 Freespace 1880 MHz Dipole 3/11/08 Biennial 3/11/10 1064
SPEAG CD835V3 Freespace 835 MHz Dipole 1/16/07 Biennial 1/15/09 1003
SPEAG DAE3 Dasy Data Acquisition Electronics 11/13/07 Annual 11/12/08 455
SPEAG DAE4 Dasy Data Acquisition Electronics 8/29/07 Annual 8/28/08 665
SPEAG DAE4 Dasy Data Acquisition Electronics 1/30/08 Annual 1/29/09 649
SPEAG ER3DV6 Freespace E-field Probe 11/20/07 Annual 11/19/08 2335
SPEAG ER3DV6 Freespace E-field Probe 1/28/08 Annual 1/27/09 2332
SPEAG H3DV6 Freespace H-field Probe 11/20/07 Annual 11/19/08 6170
SPEAG H3DV6 Freespace H-field Probe 1/28/08 Annual 1/27/09 6180
Table 10-1

Equipment List

*Calibration traceable to the National Institute of Standards and Technology (NIST).
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11. MEASUREMENT UNCERTAINTY

Wireless Communications Device Near-Field Measurement
Uncertainty Estimation
Uncertainty Component l(jdaé? Data Type |Prob. Dist.] Divisor | Unc. (dB)| Notes/Comments
Measurement System
RF System Reflections 0.50 Tolerance N 1.00 0.50 Refl. <-20 dB
Field Probe Calibration 0.21 Tolerance N 1.00 0.21
Field Probe Isotropy 0.01 Tolerance N 1.00 0.01
Field Probe Frequency Response 0.135 Tolerance N 1.00 0.14
Field Probe Linearity 0.013 Tolerance N 1.00 0.01
Probe Modulation Factor 0.468 Accuracy R 1.73 0.28
Boundary Effects 0.105 Accuracy R 1.73 0.06 *
Probe Positioning Accuracy 0.20 Accuracy R 1.73 0.12 *
Probe Positioner 0.050 Accuracy R 1.73 0.03 *
Extrapolation/Interpolation 0.045 Tolerance R 1.73 0.03 *
System Detection Limit 0.05 Tolerance R 1.73 0.03 *
Readout Electronics 0.015 Tolerance N 1.00 0.02 *
Integration Time 0.11 Tolerance R 1.73 0.06 |*
Response Time 0.033 Tolerance R 1.73 0.02 *
Phantom Thickness 0.10 Tolerance R 1.73 0.06 |*
System Repeatability (Field x 2=power) 0.17 Tolerance N 1.00 0.17
Test Sample Related
Device Positioning Vertical 0.2 Tolerance R 1.73 0.12 *
Device Positioning Lateral 0.045 Tolerance R 1.73 0.03 *
Device Holder and Phantom 0.1 Tolerance R 1.73 0.06 |*
Power Dirift 0.21 Tolerance R 1.73 0.12
Combined Standard Uncertainty (k=1) 0.67 16.6%
Expanded Uncertainty [95% confidence] (k=2) 1.34 32.6%
Expanded Uncertainty [95% confidence] on Field 0.67 16.3%
Table 11-1
Uncertainty Estimation Table
Notes:

1. Test equipments are calibrated according to techniques outlined in NIS81, NIS3003 and NIST Tech Note 1297. All
equipments have traceability according to NIST. Measurement Uncertainties are defined in further detail in NIS 81
and NIST Tech Note 1297 and UKAS M3003.

2. * Uncertainty specifications from Schmidt & Partner Engineering AG (not site specific)

Measurement uncertainty reflects the quality and accuracy of a measured result as compared to the true value. Such
statements are generally required when stating results of measurements so that it is clear to the intended audience
that the results may differ when reproduced by different facilities. Measurement results vary due to the measurement
uncertainty of the instrumentation, measurement technique, and test engineer. Most uncertainties are calculated
using the tolerances of the instrumentation used in the measurement, the measurement setup variability, and the
technique used in performing the test. While not generally included, the variability of the equipment under test also
figures into the overall measurement uncertainty. Another component of the overall uncertainty is based on the
variability of repeated measurements (so-called Type A uncertainty). This may mean that the Hearing Aid immunity
tests may have to be repeated by taking down the test setup and resetting it up so that there are a statistically
significant number of repeat measurements to identify the measurement uncertainty. By combining the repeat
measurement results with that of the instrumentation chain using the technique contained in NIS 81 and NIS 3003,
the overall measurement uncertainty was estimated.
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12. TEST DATA

See following Attached Pages for Test Data.
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7\ PCTEST'

MIKG LABDRATORY, INC

PCTEST Hearing-Aid Compatibility Facility

DUT: CD835V3 - SN1003
Type: CDB35Y3
Serial 10023
Duty Cvele: 11

LOMMUuUnic

Measurernent Standard: DASYS (High Precision Assessment)
DASYS Configuration:

Probe: ER30WE - SN2335; Calibrated: 112042007
Sensor-Surace: Omm (Fix Surface)

Electronics: DAE4 Sn66S; Calibrated: 8292007
Phantom: HAC; Type: SDHAC P01 BA;
Measurernent SW: DASYE, V4.7 Build 53;

835MHz, 100mW/20dBm
Hearing Aid Compatibility Test (41x361x1):

MWeasurement grid d«=5mm, dy=5mm
Probe Modulation Factor = 1.00
Reference Value = 104.1 Wim; Power Drift = 0.081 dB
Average value of Total (interpolated) = 1611 Wim

Date: 77292008

dB
r— 0.000
—{-2.50
-5.00
-7.50
-10.0
-12.5
0dB =164 1Vim
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GINEERING LABORATORY, |NG

N PETEST’

PCTEST Hearing-Aid Compatibility Facility

DUT: CD1880V3 - SN1002
Type: CD1880W3
Serial: 1002
Dby Cvele: 14

Commun

Measurement Standard: DASY4 (High Precision Assessment)
DASYYS Configuration:

Probe: ER3DWE - SM2335; Calibrated 11/20/2007
Sensor-Surtace: Omm (Fix Surface)

Electronics: DAE4 SnBE5; Calibrated: 8/29/2007
Phantorn: HAC; Type: SDHAC P01 BA;
Measurement SW: DASYS, W4.7 Build 53;

1880MHz, 100mW/20dBm
Hearing Aid Compatibility Test (41x181x1):

Measurement grid de=5mm, dy=5mm
Probe Modulation Factor = 1.00
Reference Value = 1425 Vim; Power Drift = -0.196 dB
Average value of Total {interpolated) = 126.6 Vim

Date: 7/28/2008

dB
— 0.000
—{-1.40
=-2.79
-4.19
-5.58
-6.98
0dE =12385VIm
@ 2008 PCTEST
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A\ PCETEST’

MGINEENING LABRDRATORY, |NE

PCTEST Hearing-Aid Compatibility Facility

DUT: CD835V3 - SN1003
Type: CD835V3
Serial 1003
Dby Cyvele: 14

Measurement Standard: DASY4 (High Precision Assessment)
DASYYS Configuration:

Probe: H3DWE - SME170; Calibrated: 11202007
Sensor-Surface: Omm (Fix Suface)

Blectronics: DAES SnB6S; Calibrated 2/29/2007
Phantom: HAC; Type: SD HAC P01 BA;
Measurement SW: DASYS, V47 Build 53;

835MHz, 100mW/20dBm
Hearing Aid Compatibility Test (41x361x1):

Measurement grid d«=5mm, dy=5mm
Probe Modulation Factor = 1.00
Reference Value = 0443 Afm; Power Drift = -0.186 dB
MWadimum value of Total {interpolated) = 0421 A/m

Date: 7/29/2008

dB
— 0.000
—-4.36
3 -8.72
-13.1
-17.4
-21.8
0dE =0421A/m
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NGINEENING LABDRATORY, |NGC

s\ PETEST

PCTEST Hearing-Aid Compatibility Facility

DUT: CD1880V3 - SN1002

Type: CD1880W3
Serial 1002
Dty Cyele: 104

P o i b
Lommunication sysiem: Ly

Frequency: 1880

Measurement Standard: DASY4 (High Precision Assessment)
DASY4 Configuration:

Probe: H30WE - SNE170; Calibrated: 11202007
Sensar-Surface: Omm (Fix Suface)

Electronics: DAES Sn6e5; Calibrated 2/29/2007
Fhantorn: HAC, Type: SD HAC P01 BA,
Measurement SW: DASYY, V4.7 Build53;

1880MHz, 100mW/20dBm
Hearing Aid Compatibility Test (41x181x1):

Measurement grid d«=5mm, dy=5mm
Probe Modulation Factor = 1.00
Reference Value = 0484 Afm; Power Drift = -0.007 dB
MWadmum value of Total (interpolated) = 0456 Afm

Date: 7/29/2008

dB
0.000

-9.48

-12.6

-15.8

-3.16
' I.

0 dE = 0.4564/m
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Date: 7/29/2008

7\ PCTEST

PCTEST Hearing-Aid Compatibility Facility

DUT: CP150
Type: 850/1900 GSMIGPRS Phone
Seria HAC 1
Backilight off
Dty Cyele: .83

Measurement Standard: DASY4 (High Precision Assessment)
DASYE Configuration:

Probe: ERZOVE - SH2335; Calibrated: 11202007
Sensor-Surface: (Fix Surface)

Electronics: DAES Sn6eS; Calibrated: 2292007
Phantorn: HAC; Type: SD HAC FO1 BA;
Measurarnent 3 DASYS, W47 Build53;

High.ch/Hearing Aid Compatibility Test (101x101x1):

Measurement grid: dx=5mm, dy=5Smm
Maximum value of peak Total field = 1321 V/m
Frobe Modulation Factor = 2.83
Reference Value = 48 3 Vim;, Power Crift = -0.012 dB
Hearing Aid Near-Field Category: N4 (AWF -5 dB)

Peak E-ffield in Vim
Grid 1 Grid 2 Grid 3
108.2 V4 (130.2 V4 | 127.1 V4
Grid 4 Grid & Grid 6
105.6 V4 132.1 W |127.5 V4
Grid 7 Grid 8 Grid 9
1121 V4 (129.6 Vi | 124.7 V4

dB 1
0.000 l
-2.62
504 '
-7.56
-10.1 ' ‘
-12.6
0dB=1321m
© 2008 PCTEST
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7\ PCTEST

LABORATOQRY, Ib

PCTEST Hearing-Aid Compatibility Facility

DUT: CP150

Type: 8501300 GSMIGPRS Phone
Serial HAC 1
Backlight off
Duby Cvele: 1:.6.3

Cammunication Svetarm CSMI1O00" Fraoiames

Measurement Standard: DASY4 (High Precision Assessment)

DASYE Configuration:

* Probe: ER30WE - SN2335; Calibrated: 11202007
* Sensor-Surface: (Fix Suface)

® Hearonics DARS SnB6S; Calibrated 8292007

* Phantom: HAC; Type: SD HAC P01 BA

v Megsurement 3W: DASYS, WA T Build 53;

Mid.ch/Hearing Aid Compatibility Test (101x101x1):

Measurement grid. dx=5mm, dy=5mm
Maximum value of peak Total field = 53.3 W/m
Probe Modulation Factor = 2.79
Reference Walue = 12 4 Vim; Power Crift = 0.058 dB

Hearing Aid Near-Field Category: M3 (AWF -5 dB)

Peak E-field in Vim
Grid 1 Grid2  |Grid3
59.3 M3/40.2 W4 |48.5 M3
Gridd  |Grids  |GridB
42.3 V4 38.8 MM 504 M3
Grid7 |Grid& |Gridd
33.7 V4 471 W4 |50.9 M3

Date: 7/29/2008

dB

0.000 ‘
-2.06 i
|
-6.18

1§

-10.3
0 dB = 58.3Vim
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7\ PCTEST

LABORATORY, If

PCTEST Hearing-Aid Compatibility Facility

DUT: CP150

Type: 850/1900 GSMIGPRS Phone
Serial HAC 1
Backlight off
Dufy Cyveole: 1:8.3

Cammunicatinn Suetar

Measursment Standard: DASYS (High Precision Assessment)
DASYS Configuration:

* Probe: H3DWE - SNE170; Calibrated: 11202007
* Sensor-Surface: (Fix Surface)

» Heatronics: DARS SnBES; Calibrated 2292007
* Phantomn: HAC; Type: S0 HAC P01 BA;

v Megsurement SW DASYY, VAT Build53;

High.ch/Hearing Aid Compatibility Test {101x101x1):

Measurement grid dx=5mm, dy=5mm
Maximum value of peak Total field = 0.224 Alm
Frobe Modulation Factor = 1.95
Reference Value = 0.047 A/m; Fower Drift =-0.165 dB
Hearing Aid Near-Field Category: M4 (AWF -5 dB)

Peak H-field in A/m
Grid 1 Grid 2 Grid 3
0.224 M4 0.152 V4 0.089 V4
Grid 4 Grid & Grid 6
0.156 MM 0.123 M4 0.084 V1
Grid 7 Grid & Grid 9
0.185 M4 0.124 V4 0.080 V4

Date: 773002008

dB

-10.1

P ‘-
-2.52
CEE
-7.56
12.6 lnn

0dB =0.224Mm

© 2008 PCTERT
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7\ PCTEST

LABORATORY, I

PCTEST Hearing-Aid Compatibility Facility

DUT: CP150
Type: 850/1900 GEMIGPRS Fhone
Serial HAC 1
Backight off
Dty Cyele: 1.8.3

\ Svetem: GBS

Measurement Standard DASY4 (High Precision Assessment)
DASYS Configuration:

* Probe: H3DWE - SNE1T0; Calibrated: 11202007
* Zensor-Surface: (Fix Surface)

» Flectronics: DAES SnBE5S; Calibrated: 8292007
* Phantom: HAC; Type: S0 HAC P01 BA;

v Measurement S\ DASY4, V4.7 Bulds3;

Low.ch/Hearing Aid Compatibility Test (101x101x1):

Measurement grid dx=5mm, dy=5mm
Maximum value of peak Total field = 0.134 Afm
Frobe Modulation Factor = 2.32
Reference Value = 0.021 A'm; Power Drift = 1.22 dB

Hearing Aid Near-Field Category: V4 {AWF -5 dB)
Peak H-field in A/m
Grid 1 Grid 2 Grid 3
0.134 VM 0.134 M4 | 0.117 VK
Grid 4 Grid 5 Grid 6
0.085 VM 0.083 M4 | 0.085 VK
Grid 7 Gnd 8 Grid 9
0.101 VM4 0.113 V4 | 0.102 VK

Date; 7730/2008

dB
0.000
-1.70
-3.40
-5.09
-6.79
-8.49
0 dB = 0.134A/m
© 2008 PCTEST
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13. CALIBRATION CERTIFICATES

The following pages include the probe calibration used to evaluate HAC for the DUT.
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Calibration Laboratory of
Schmid & Partner
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IMefesvinge 20 03 Agesior Lk SHAEE 22000
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Shondaece na

HF goasia HP BRIRC (= =L P R ]
sk Analmer HP ETEIC

Celvrdon Fpmmene ssed (ASTE aifcsl Tor solbmtion)

Thiks caitialion oo P shall ot ke mprodyced sl i hll wihou! wiler dpccove] of T oasestan.

Thig caal Uralien cerifieae dom ments the insassalily 15 rebonal standanis, whizh sz 1h Prisss Ui o messserts 50
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a0t (METAS. Ma. 21T-C06R0 i
20 ARr0T (METRS. Ma, #7000 1) barad
HAaraT (METAS, Mo, 217-00600) a3
B-ALGHDT [METAS, N 21700781 B b
90T (HETAS. N, 21T-00877) e
BT [METAS, Nt 20 50000 e

0o 0 FEPCAT, Mo, BRI Dxl7} -0
A0l (ESEAG, Mo, DAES-G31_ApniT) Aprlln

Coher, (Dol fiw Fopa e i
4l 3]07 [RPFAIT, b Sramn cbock D7)
1Dk 37 (SFTAS r Rtk Shese Do

Sl Collwaton
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Calibration Laboratory of

g Sphemcizotischat KoalinelardipnRt

Sechrld & Padinor c Faruina slsse dElalonnEgy

Englnearing A5G Burvizli srlae ra ol tarsara
Zevgnoysstrasse 43, BI04 Zuelzh, SacHzarined 5 Swisy Culibraaiy Earylee
Szoadit: 1 Sy ihe Awdes AooedbEran Sudus 1568 Armrmditzllon Mot SES 108
The Swiss Accpan trRelon Sandoe 15 onc of e sidrAiGEBE R A E&
Mudliatoral agrasinsd P Clee cocognitian of Callbraiion ceifi;ptaw
Glossary:
NORMx y.Z sersh ity in free space
DCP dinde eomgession point
Polzrization v i rotation around probe axis
Polarization & 4 rotation around an axis that 15 I the plane norral {o prokes axis (ot

megeurcment cenfer), La., # = 08 normal 1o probe wds
Connector Angla  information used ' DASY systar to align probe sensor X to the robat
coodinate syater

Callbration is Peformed Accarding to the Following Standards:
4] |EEE Std 14092005, * IEEE Standare for celloration of cloctromagnetic fleld semgors and
grobes, excluding antennas, from % KHz w 40 SHz", December 20105

Methods Applicd and Interpratation of Parameters:
v MNORM W2 Assessed for E-field poiarizaion 3 = 0 for X sensors and o = 80 for £ sensor
i+ = 900 MHz in TEM-cell; T = 1850 MHL: RE22 wavequide!).

o NORM Tz = NORIdy, - 7 Fequenay_response (see Fraquency Response Char).

o DCP w2 DCF gra numencal linsgrizaion patamatars assessed based on the data of
power sweaep Inoe uncesainy requires’. DCP dose not depend on frequarn cy.

v Spherical isotopy (30 dewigtion from izotropy): in @ looally homoganeous field realized
k30 an open waveguids aeiup,

v Sergor OFser The sonsor ofzer caresponds 0 Me offset of vidus! measurerent sentzr
fram the probe lip {fon probe axis). ho olerancs reguired.

s Croinectar Angle: The angie is assnszed using Bie information gained by determsining the
MO (o uncerainiy reouired).

Gaifieele e ERF253T Nowd? Pages 2 119
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ERZ0VE SN:2338 Nowember 20, 20607

Probe ER3DV6

SN:2335

Manufactured: May 31, 2006
Last calibrated: July 10, 2006
Recalibrated: November 20, 2007

Calibrated for DASY Systems

e aon-cormpaliblz w th DASYZ aystaml)

Gtz Mol ERJ-ZA00 Nowss Tage dof
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ERIDVE EN:23235 Movemhber 20, 2007

DASY - Parameters of Probe: ER3DV6 SN:2335

Sensifivity in Free Space [AVimy] Dinge Compression”
Maarrm 1.64 £ 107 Hk=2] DCR X B3 mh
Marry 167 +£10.1 % {k=2] OGP Y a1 mY
HormZ 182 101 % (k=2} OCP 2 a6 mf

Frequency Corroctan

S 0D

¥ 0.0

z 1.0
Sanaor Offset (Probe T'p o Sensor Canler)

» 28 mm

ki 2.5 mm

£ 2.5 mm
Connector Angle 295 7

measuratnent multipllied by tha coverage factor k=2, which far a normal distribution
comespends bo 4 coverage probability of approxtmately 93%.

A

numaisd [naizalicr paze nslel, wcara sl rzquise

Tt heste b REPERE Mol Fage 4 of &
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ERIOVE SH:2335

November 28, 2007

Frequency Raesponse of E-Field
(TEM-Gell:t118 EXX, Waveguide R22)

Frequenoy response (monnadlized]

T f i
Y
ok | R
T | I
.
2 - v e —_
| T -
i 'jfj.;..- - - | [ P
i - |__ o ! —— -
+ . ! R
a ) 1003 1502 IR RN A
f [MHz]
P —a—TEM Rz
[0 ——TEMW  E-RZ G

ncertainty of Fraquency Response of E-fleld: £ 8.2'% (k=2)

carly sale Mol L SI0EE el

P B’
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ER3DVE 5N:2335 Novamber 20, 2007

Receiving Pattern (¢), 3 = 0°

S —_—

f=2500 MHz, WG R22

= 800 MHz, TEM ifi110EXX

S —

Receiving Pattern {¢), 8 = 90°

f = 600 MHz, TEM Hi110EXX

Cerificate Ma: ER2-2335_MowdT Fape & o @
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ERIDYVE SN 2335 Movgmber 20, 2007

Receiving Pattern (¢), 5 = 0°

I A BT ey v ‘
- L e i
1

= 11333 FHZ
B —— it WHz
5 | —a— 1600 tHx
b7 —o— 2850 MHz
Uncertainty of Axlal lsotmepy Assessment: & 00.53% (=2)
g - @
Receiving Pattern (¢), & = 90
X 10
.
HA —o— 30 M
o4 —@~ 1 MH.
IE g2 ' .
POR T L e ke UL S
| € "-],; 1 |-—l—1=3|:|:|r.1Hz
, bt L e 2a0u M
! L T a
' <HE
H g
R e R
— e e I
Uncartalnty of &xlal |sotropy Assessmont: £ 0,395 (k=2]
Coifisalrs Mo CEE0SES Hovl Page7 o9
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ER3DVE Sh: 2530 Hovember 20, 2007

Dynamic Range f{E-field)
{Waveguide R22, f = 1500 MHZ)

Serizor Walkage [L¥]

Error [63]

E [wimil e g

Uneer alniy of Linearlty 4ssessment: * 067 (k=2}

Cartif.zas2 Mo ER3-25%F Mael™ 17aga o af g
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ER3IDVG SN:2335 Movember 20, 2007

Deviation from Isotropy in Air
Error (§, 3), f=900 MHz

Error [¢B]

.. L
B0 A1 BOM=0E0 E-0ERDAR B0 0020 - 1. 20041, 00

Doot02  BOEC0d0 04060 BOSMLNE  E0E- 0
WPl N N S L S S -~
Uncertainty of Spherical laolropy Assassmant: £ 2.6% (k=2)
Cerlificate Mo; FR3-2335_ Mol7? Fape tiodl
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accedited by th Swiss Ascreditalion Senice (SAS)
The Swiss Accreditation Servica is one of the signatories to the EA

Client

Condition of the calbrated tem |||

Multilatoral Agraament for the recognition of calibration certificates.

Calibration Equipment used (MSTE crifical for calibration)

S
ilac-#x

Yy,

e

o1y

Cal Dats (Caibr

26-Mar-07 (METAS, Mo, 217-00E70)
29-NMar-07 (METAS, No., 217-00670)

26 Mar 07 (METAS, No, 217-00E70)
B-Aug-CT (METAS, No. 217-00719)
28-Mar07 (METAS, Ho, 217-00871)
B-AUg-0T (METAS, Mo. 217-00720)
2.0c107 (SPEAG, Mo. H3-6182_0ct0T)
20-AprdT (SPEAE, No. DAE4-654_Aprii7)

Check Date Gn house)

This calivration curliicatis dacuments the raceabllty to national standards, wiich reslize the phyaical units of measuremanss (SI).
The messurements and the uncedtainties with confidence prabability afe given on tha follcwing pages and are part of the cartificate.

All cadbrations have been concucted In the dased laboratery ‘adility: envirenmanl tempcrature (22 £ 3)°C and hurridity « 70%.

by, Corlificate No.) __ Scheduled Galibeaton

Mar-08
Mar-08
Mar-08
Auyg-08
Mar-08
Avg-08
Oet-08
Apr-0B

Schaduled Check

| Primary Stancards wE

Powr meter E42158 G341203874
Pomwer sensor F44124 DAY 41405277
Parwer sensor C44124 MY A140B08T
Referance 3 4B Atenuator SM: 55084 (3c)
Referance 20 dB Atenuator SN: 55086 (20b)
Referance 30 dB Atanusabor SN: 55120 (30k)
Referanec Srobe HIDWE SM: 5182

DAE4 SN 654
Secondzry Standands G #

RF generator HP D460 Ug3as420U01700
Nebwork Analyzer HE 37 53E USITISNERE
Calibrated by:

Apzroved byt

A-Aug-69 (EPEAG, in houss chosk Oct-07)
18-0ct01 [SPEAG, In house check Oct-07)

This calibration cerificabe shall not be meproduced sxcept in Tull withoul willlen sggroval of the labaratery.

In house check: Oct-08
In housa check: Oct-08

Signatura

Certificate No: H3-5170_NowvT
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Calibration Laboratory of

s Schweizerlscher Kalbrardisngt

Schmid & Pariner c Servica suisse d'italonnage

Engineerjng AL Servizio svizrero dl taralura
Zeughausstrasse 43, 8004 2orlch, Swlizerland S Suwiss Cafibration Service
Agpredited by e Swise Accraditation Service (SAS) Accraditation No.: SCS 108
The Swlss Accreditation Svrvice 15 ene of the slgnatorias to the EA
Multliateral Agreement for the recognition of calibration certificatss
Glossary:
NORMx,y,Z sensitivity in frec space
CCP diode compression pong
FPolarization q o rotation around probe axis
Folarization & % rotation around an exis that is in the plane normal to probe axis (at

measurement center), ke, & = 0 is normal to probe axis

Connector Angle  information used in DASY system to align probe sensor X {0 the robot

coordinate systam

Calibration is Performed According to the Following Standards:

a)

IEEE Sid 1309-2005, © IEEE Standard for calibration of electrermagnetic field sensars and
probes, exciuding antennas, from 9 kHz to 40 GHZ", Lecernber 2005,

Meathods Applied and Iiterpretation of Parameters:

XY Z alataZ: Assessed for E-field polarization & = 90 for XY sensore and 8 =0 for £
sensor {f < 800 MHz in TEM-cell; f = 1800 MHz: R22 waveguide).

X Y.Z{f_alataz= X Y.Z_atlata2* frequency response {see Frequancy Response Chan).

DCPx,y,z: DCP are numerical linearization parameters assessad based on the data of
power sweep [no uncerainty required). DCP does not depend on frequency.

Spherical isotropy (3D daviation from isctropy}: in a locally homogeneous fieid realized
using an open waveguide setup.

Sensor Offsef: The sensor offset corresponds 1o the offset of virlual measurement center
from the probe tip (o0 probe axis) No tolerance reguired.

Cannector Angfe: The angle is assessed using the information gained by determining the
X_alataz ino uncertainty required).

Cartficate Mo: H3-8370_MovdT Page 2 of 8
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H3DVE SN:B170 November 20, 2007

Probe H3DVG6

SN:6170

Manufactured: May 19, 2005
Last calibrated: Qctober 13, 2006
Recalibrated: November 2@, 2007

Calibrated for DASY Systems

(Mcte: non-compatible with DASY2 systemt)

Cerificatz Mo: H3-5170_Nowd? Page 3 of &
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H3DVE SN:6170 November 20, 2007

DASY - Parameters of Probe: H3DVE SN:6170

Sensitivity in Free Space [A/m / ~N(xV)]

a0 ai a3
X 2.494E-03 1.205E-4 1.60BE-6 & 5.1 % {k=2)}
hd 2.631E-02 5.69BE-6 -2.557E-5 £ 5.1 % {k=2}
Z 2.954E-03  -B.796E-5  2.893E-5 + 5.1 % {k=2}

Diode Compression’

DCP X 85 my
DCPY 85 mv
LGP Z 86 my
Sensar Offset (Probe Tip to Sensor Center)
X 3.0 mm
¥ 3.0 mm
Z 3.0 mm
Connector Angle -358 °

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

T mericat ingarlzalion paramater UAGHRAING 1ot relid

Ciertificate how HAG170_MNol7 Pace 4 of &
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H3DVé SN:6170 November 20, 2007

Frequency Response of H-Field
(TEM-Cell:ifi110, Waveguide R22)
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Uncertainly of Frequency Response of E-field: 2 6.2% (k=2)
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H3DVe SH:6170 November 20, 2007

Receiving Pattern (¢), 9 = 90°

f = 300 MHz, TEM IfI1 10EXX

Receiving Pattern (¢), 8 = 0°

= 2500 MHz, WG R22
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H3DVE SN:6170 November 20, 2007

Receiving Pattern {¢), 3 = 90°
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Uncertainly of Axial isotropy Assessment: * 0.5% (k=2)

Receiving Pattern (¢), 3 = 0°
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- {~@-- 600 MHz
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[ | —@— 750 MHz
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P i~ 1800 MHz
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Uncertainty of Axlal Isotropy Assessment: ® 0.5% (%=2}
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HIDVE SN:E170 November 20, 2007

Dynamic Range f{H-field)
{Waveguide R22, f = 1800 MHz}
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Calibration Laboratory of A isa- § Schwsizerisshor Kalibrirdisnat

el
Schmid & Partner % c Larvice suisss d'Etalonge
Engineering AG e Sorvizio suzzero di tarslurs
Zeugheusatrasss 43, BI04 Zurich, Switzedand e S swiss Calibeation Senice

Accreditad by the Swigs Faderal 0o of Metmiogy ard Aceredilaarn Accreditation Ne; SCE 108

The Swiss Accredilation Bervice is one of the signatories te the EA
M ultilaberal Agraement for the rapognition of calibration certificates

Client PC Test

[CALIBRATION CERTIFICATE

Cariiflcate No: CDE3ISVE-1003_ Jan07

Objart CDB35Y3 - SM: 1003

QA CAL-20.vd
Calibration procadurs for dipales in air

Callcration pronsouirsis)

Calibration dabe: January 16, 2007

Condiion o lhe calbated item |1y Tolarancs |

Thie saliralice carificabe dacurents tha rscastiliy 8 naboaa standands, which reaize Iha physizal unis of measurements (51,
Al elbiralivas Nave Boan sandusted 11 110 clased laboratary faclity: ereromnen mimpecalure (22 £ 3070 a0d humidity = 70%.

Calibealian Ecuipment used (ME&TE crilizal far calibrabon)

Prrnary Slandands n# Cal Dute [Cakaialed by, Certificsle Mo Soneduled Calibatinn
DwEd S B 1-Wer-0d 15FEAE, Mo, LakS-GE0_Mardi] Calilea b, Mar-a7
Proba ERADVE S 2336 20-Dec-05 (SPEAA, Mo, ERE-2320_Decls) Calibratiar, Dec-07
Fraba HALOWVE S EBDEE 20005 (SPELSE, Mo, H3-E06E5-Dacla) Calibealian, Dec-07
Secordary Standaris oN Cnes+ Daba [n hausal Saradulad Chack
Povwer meier EPM-441198 EEdnav0TEs A2fug03 (EPEAS, in hosga check Oo-06) In hose chrck: Cal-07
Prwer ganzor HR 54514 T DRI A0l (P EAG, i house check Oo-06) N NoUsE ook Gal-e
Prewer seitaor HP S4814 MY LTEA0 ARAuEHDT (EPEAG, in hougs check Cod-0d) n house check: Cal-08
Mebacrk Saalyzer HP BT53E JBATAHOGES 8001 | SPEAG. i1 hauge check Q05 n noase chek: Col-07
RF generaior Res SMTIG Shi: 100005 2-Babdd ¢SPEAC, i howsa check Mow-U5) n Apuse gheak: Mow-OF

bennp: Funcion Signanire
Calinrate: me Rike Maill Labaramary Techmician B A

LY -T2

Apprmyaa by Fin Bomhoit Tachnlzal Directoe

Cartificats Mo C0033V3-1003_land?

This calibrator crifizats shell rol be raprodJced excact in fal without wrben sopreval of the labmabary.

g
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Calibration Laboratory of
Sohmid & Farfner

g Guhwalearlsche Halibrgrdiensl
Saryice aLleas ddAInnnog:

Englneering A € sanvizio svizzcen i toraturn
Cnisghmessiraswse 42, B004 Zwwlch, Buitmerland S suiss Calineation Servics
Bzradibed ay e fuiss Frdeal 52 o Mesougy ard Acrcain Acciad ltation Mo.: SC5 108

Tha Svdss Accreditallan Servium is cub ol Lha gignaloides b the B
W ilzllaberal Agrecment Feor the recagnitian of callbratlon earificams

Referances

M

ARSIPCEEAS-3007 [Lraft 3.0 S004)
Amerlzan Mations| Standard for Metbods of Mesasy secvert of Somnoatiility beogan Weenless Commiun catiars
Cuavices and Hearing Aics.

Mathods Applied and Interpretatlon of Parameters:

Coordirate Syl -5 |5 = the direction of tne dipals arne. @-ax e i Fom ke basls of the antsnna
{nauntec an tra tabia) tewards s faed point actscen e Lo d-po-2 Brme. x-ais 5 aofmal b the: ook awes.
I esinciteros with star tzod [1], e messuramant pig—es (e seosor e ber) are selecied 10 a8 fta
cligzanre of 10 nm above e kg adge of the dipee 3:me,

tdeasirament Conditans: Further doelails ane avabakis from the hardginiag At iha &0d of the cetfeote, Al
figL ree stotad |5 the certificase mre velid at tha frequarcy i dicsled. The forsprd power 1o ihe d pote connactor
15 55 with a calib-aied power mater cormected ard manle sad wikh an Ausiliany powcs meler conneclsd 1o &
direzional coLpler. W hils e dacks yidar et is connected, e forsard pover is adjustad o ihe sa-n leesl,

Antchna Pasitening, The dipele iz mouated an g HAT Tesl Arcn ahanom us ng ihe matshiog dipols oositiewr
with she arme horizoital and <he lesdig cable caming fom the flace. The rmaasurormcils o aeelared na
shicldud ream wils absodsars srounc tie setap o “aduce e refiectioas.

Itis werided balfore Lhe moLatng o the dipple undes e Tast Anch obanice, ot s ares are parecty ic 2 ling.
ILis instalted qn the HAC dipsie pasitiene: with t3 arms paralle! below tie doaleclric rafararae wire ard ame 1o
move eleztically in vertcal d rection withow! chargiog ils reiative posklion o tng op cester of the Test Arch
phantoen. The vartical cistaros Lo lhe prebe iz adjusted afer dipale mounlicg with @ BAZYE SLface Chenk job.
Befoin e measuran.ent, the diszance beaeeun pharkom suface and prehe fin is ver fed. Toe proper
mazsurermenl dislance is seleqed by choosing the metak ng soslion of the 484G Tegl Aoh phantesr with 174
penpes devine raferdres poin! (uppar sLTace of the digole] and the maching grid refuranca polnd (i of the
probe] conslder an ike proke sensar offsat. The vertica] distorece 1 e arobe 5 eseetia Yor the accuracy.

Feed Paint Impedance and Rativn ) o585 Thare proerielss are measurcd asing & AP @755E Veclor Nalwor<
Analvzer, The irmpeedance is spaciiied ai the SMA coarectar of ihe dipale. The afluarce ol reéllechions waz
aliriraling by axalving the sveraqing funesicn whie moyirg e cpo e i ke a @t eset Wom sway from any
okacles.

E- fiainf gigdibudion: E figld is o easused in the xa-plare with 21 isooropic ER3C-Tied proos wilh 100 mst
foraaEre powser s e antenr feed poind. in seoardence wlh 1], e scan area is 20nm wids, i3 lengls
axcaAcE te cipo.e i lengt D186 6o 90mn). Tre senser canses is *0mis (in £ abavs s top of e dipals
arns, Towo 30 rraama are svailabla new v end ol 19 ¢ po e &S, Asseming fbe dincle Arms erc padocdy o
ara line, the average o these two masimsa (in sabgrid 2 and gobgde ) 15 deterale oo 1o compensshe for 2y
non-pak lality b the ressuremes plane as weall 83 e genzor cisplseement. To E-lcdd vedue Slaled o

cal bratle vallie represents dw maxiram of he =teraciated 30-CoAed. 10mes okove e dipele g fuca.

H-lied cstelhiitian: H-fleldl s reraLred with =n isctrapic Fofcld pruba wilh 1000 farwars] powe: o e
antenns faed yoik, o e sa-plane, 11 scen areq oo sensns distancs is ecu valent 1o 1e 2 iel? scan "Re
i of e flekd s Aesicanle =t the cenlar (s abgrid BY abova Lhe “eed poiat “he H-fiell value slated as
o ibretion value Feprosents tie masimum of the terpolated b-fed, 0mim sbovs Lhe diacle surface &t the
feed poit.

o
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1 Measursment Condilions

DASY sysier nnefigl. retion, sa far ws ool given on sage 1,

DASY ‘H’-ﬂmim'l_ 'J.-'J.E'\iﬂ}__ W T BES

DASY PP Veraion SEMTAR V18 R172

Phantom " "HAC Tesl Arcn ST A PO B, #1002
Digtanee Dipele Top - Probe ta mm

Center R L
Scan maolﬁtlon dx, q_;- i Smm

arpa = 20 4 180 h

Frequancy B35 MHz 1 KHz )
Fotward 41 ower at dipake 200 dBm = < Lo
conneciar ——
Ingut prowrer drift = 005 db
2 Maximurn Field values
“Hefield 10 mm sbove dipole surfage waradidon

inderpelated maximmum

§ Wl T e sLned

100 e “orwiaid oaveer

I.'J-1r:nr'raint'_.- tor H-f.2lg roasurersnt 8.2% fk=2)

0.445 A'm

E-figld 10 mr above dlpola surface

cndLon

[nterpolated maximum

MaxitnJin measined 2ocwe high end 100 WY farwand poseer 164DV
Maxlmum meazrad 59008 o and 0~y foreand poveer 6238w
fveraged maszimurm abowe s A0 b fireard peover 1636 Yim
ieertoonty for E-2ld messuramant: 12.8% (L=}
5 Appendlx
4.1 Antanta Parameters
Freguency _ Relum Loss Impedistice o
GCOMM: “5.2 4B _ {45 -{10.4 1 Onm
835 MHz 266 4B {52.0+)4.3] Ohm _
00 MHe — isadl - i 57 5 —j15.8 } Elrn
350 MHzZ 72,2 < _ 483751 0om
680 Mz _ 16340 _ _ {57.4 ~[i5.7 yOFM

3.F Antcnna Dresign and Handllng

The calllratian dipe:e bas 3 synmeire geomealny swila = Lui e o 3ib maich g ek, whicks sads o the

aretarwe] bacdwldeh,

The: dipale it zuill of standard samingid gaexial sasle. | e nweenal matching line iz opan endsd. The grileena s

tharalore cocn for NG signals.

O rol apaly force o lpoles ams, & tey are lable o ound. The scldered sornactio s near thé faacpolr may be
damaged. Allor excessive meshsnical re=a of charraating, chock e impadancs charscteralics Lo snsu e has Lhe
“rreenzl matcilng netear iz nat aTeckad.

Acar-ang lonmy use wil 406 racmied power, only & slight ware Ing of the dipnie near e faadpoinl ez b masercd.
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1.3 Measuraiment Sheets

3.3.1 Retumn Loss and Smith Chart
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3.3.2 DASY4 H-Field Result

Dl Tirmes: 1015007 TEG5GESE AR

Tes Luasiiory: SERAL, Ausich, Switzerland

DUT: HAC-Dipole £35 MHz; Type: CDEASYE: Serial: 1003

Commnication Spstem: CW; Frequency: B35 MbLs Duly Cyele: 1L
hAedinrm: Alr

Medinm parmoelers nseds o = O mhain, £ = 1 p = | kgm®

Flantom seclion: H Dipol: Section

DASYA Contizuration:
Probe: HIDWVE - 346065; Calibraad: 1272702006
& Sensor-Surface: (Fix Surface)
&  FEloctronics: DAES Hndal; Culiboated: 37172006
#  Phantnrn: HAC Test Arch 4.6; Type: S0 HAC FOL AL Serial 1002
& easurement SV DASYS, w4 T Bulld 33; Pasiprocessing 3w SRMOCATL VL8 Build 172

H Sewn - Seosur Cender 10aon abivce CDEIS TipoleHearing Aid Compatibility Test (41x361x1):

Sfeasurcment grid: da=5mo, dy - Soon

Muximum vidue of prak Total Geld — 0,445 A
Probe Modulation Facter = 100

Refarane: Waluz= 0470 A Powsr Drcift = 0,005 0
Hearing Ald Mear-Field Category: M2 {AWEF 0 d13)

Peals Hl=teld o Arm

Gide || Gieid 2 | Girdd 5
0,253 | 395 |58

i | G 5 | Gl &
0,410 | o445 | 1.423

i T e 8 | Grid 3
0.3 | 0388 0578

dB
LRI 1H]

-4.28

-B.56 |

ArE

1T

1.4

OB o= 04434 m
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313 DASY4 E-Fiold Result

1 3ared Timna:

Test Lebaranary: SELAG, Zuten, Switzzeland

DUT: HAC-Dipasle B35 Mtz Type: DEISY3: Serial: 1003
Cornmanization Svetern: CW Frequency: B33 Mk Durg Cyela: 111
Medium: Air ]
Fedivm parumnglers wed: 0= 0mhatm, 5 = 152 = 1000 ka'm’
Tl accrion: F Tipole Section

MASYA Contizuration:

L

Probe: ER3DWE - SM23368; Conv kL, 1, 1 Calibrated: 12:27:2006

Sensoc-Surfuce: (Fix Surlce)

Elzctromics: DAL4 Soo60: Calibraled; 2/1°2006

Phantam: HAC Test Arch 4.6; Tyvpe: S0 11AC POT BA, Serial; 1002

Measuwrement SW: DASY4, W47 Build 53 Postpencessing SW! EEMCAD, V1.8 Build 172

E Sean - Sepsor Cenler 10mm above CTH3% DipolerHearing Aid Compatibility Test (41336112
Slwaswrenpnt zeid: &S, dy—imm

Waximum value of peak Total Held — Led,% ¥in

Prooe bdodulativn Faciur = 100

Referance Vialoe = [06.0 Ving Poaer Drifi = 0017 4B

Hexriing Ajd Near-Field Category: Md (AWF 0 dD

Pazak -kl im %o

Grid | | Grid & f Gricl 3
1572 [16kS | 1577

Chrid 4 | Guld 5 | Giid &
Y62 | N7 JHSd

Ciriel T | il & J Girial 9
LI50E § 1049 | Lol

df
ooon

-3.00

=G6.00

<0.00

-12.0

15U

0 R — 1A% i
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Calibration Lahoratory of
Schmid & Partoer

Erqincering AG
Zeunheussirasso 43, 8604 Zerich, Swilzerland

JclnreiRecischer Kalibricrdieas
Farfre ssan 0'fonanag:
Soretln syiEzera o taralura
Sies Galibrajisr Seevica

AnzisnIfad Ly e Saiss Fedens Dce oh vednbmy and Soirei-alion Foecradiiglon Nos SCS 108
The Swits docradilatian erylce |5 ane ol the signatoncs 1a the EA
M uitilate el Sygrawmiane bar the racagnltlon of ralioraen certificales

Client PC Test Corlilizada Mo TOH BEOVE- 1002 _JandT

(CALIBRATION CERTIFICATE 1

- Oibfaxl CO18E003 - SN 1C0E

Galbaraton proecamis) OA CAL-20vE
Calinration procadurs for dipclas [n air

Calizr o it Januany 168, 2007

Cazelilio u™ U ealibyasad bary Iry Tolgrance

* This +alibeabian zoMifieare dacIT.RR% 1A TRnaskiEy 1o naliznal stardares, woizl icolise e plveicd ores of messimments 130

£ calBrat o s hewe broy conrosled ie bg elamel i ey Balitg: aivinaemaal IErpanabd e (02 4 =50 ard bam ik = 70%.
Giklibral an Evquipre, nged A8 E cillea “ar cellbraion,
Frriery Stenands oY Cal el el slsd by ConFlaate Haui Scheduled Cailranion:
Dazq Zho CEH) 1-Mar-364SPCAG, Mo, J8E4-55]1 Lers) Calilrickar. Warb?
Praba C 3350 £ ERIE ZFDae-SE [SPENG Mo, SR3-Z35E_Jenil) Caallbrazor Dayred
Maba E30WE EPz OLIET ZT-Deue 6 [SPESG Mo 561650805 Calleresiar. Do 7
'
Sacndary Swndercs (KE:) . _ _Check Deelc- e 10ugek Szhedi.nd Ghuk .
~er rieler L2124 18E SE43310TSE 1d-mig- vd FEPEAGE, I honew chend Coal-08; I FriLes i Go=07
2w zeear b7 G314 WYAI0EER R 1-80g-53 (EP 203, i1 hause chadk DolH06; Ir Pk ey G-y
2rower sarsof 17 Gdals, WY OEEET S kg3 (SR EAE, i b chnck Dol I Peags e Co-0Y
evenra Aciroe =M BT5IE SEITHEOGES 1 Cha [ (B SAS, ir s shecd, Ou-03) L Pesiezs e o7
A= grnmar (RS SdTE S ILULE LG Ju-L= [SPERG, i aeuge sl Mert0Z) 11 Mzl e LE- Y
i
rHams runzlzn Sgranre
Calihratoe 2y Wike WeRl, 0. L |-Avomhiy Troewivin . L I T
! : . . . T s T
L EORrDd T FriGoghell . : “ecimen Dirgotar AR N P
- el L midai
lepusd: January -7, 2007
“Fla callsraion czrflcod shall nar ar ssarazieed eecpk il aillont weillan a;:p'g'.:qj ol e labarasne,
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Calikration Laboratory of

& SchwAmAnschor KAl hrrrdianeg
Schmid & Partnar c Serer sulsse diétalonnage
En gjhearing His Jarunzic svlzzere di taratura
5 Swles Tallhratlon Sandcm

Zeaghauzwirmes 43, Bl Tunch, Baitecland

Accredilied by llwe Sedie Tucenal 0o o0 Wabelogy 2ns Soeedild or Avcredibtica Na: SCS 168
The Suiss Anseaditation Serviea Is smg o e o gnatsrion e the A
I'lullilm.eratﬁgr-_-emer\lmr the remgnﬂi&h of calibratial carlificelas

Hafarancas

Nl ARS-RCER19-2001 [Dralt 3. 200858)
Aurnticen MaLonal S12odard or Melliods of teszuraren: of G pal brily Babaean Wircless
CwiTrmiunications Dewvicas and Hearing Aads.

Metheds Applied and Interpretation of Farameterg:
= Copeihinats Spstem waxis im0 the direction of the dipole arg, zaxis is fror the aoss of e caterna
vrnountze o lbe table] towards 4= “oed pont belwsien 10g bve cipolc Brms. x-axis is naroal b he ather
axes. In goincdenne with standard [+, -k megasuremen; planes {probe sensor Genter) are selected o
v gl dislence al 0 e above the lop coge of Bed oo oons.

+  Mogercerpont Sondone Forles delails are avadabie fmom e bordeoaies at @ end of L cortificale.
All figurae skatec in the earificale are valid a1 the frequency incpated. The Sorwane aosweer 0 the dipole
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1.3} Measursmeht Shests

3.3.1 Ratum Loss and Smlth Chart
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3.3.2 DAEYS HFisd Result
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337 DASYS E-Fidd Result
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14. CONCLUSION

The measurements indicate that the wireless communications device complies with the HAC limits
specified in accordance with the ANSI C63.19 Standard and FCC WT Docket No. 01-309 RM-8658.
Precise laboratory measures were taken to assure repeatability of the tests. The tested device complies
with the requirements in respect to all parameters specific to the test. The test results and statements
relate only to the item(s) tested.

Please note that the M-rating for this equipment only represents the field interference possible against a
hypothetical and typical hearing aid. The measurement system and techniques presented in this
evaluation are proposed in the ANSI standard as a means of best approximating wireless device
compatibility with a hearing-aid. The literature is under continual re-construction.
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