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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:
= RF 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 (BWI1) 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
above mean sea level. The site coordinates are 39° 11'15” s,
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
and ambient signal strength are approximately equal to Washinaton D € area

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.

e 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.

A e 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.

e 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).

e 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).

il e PCTEST TCB is a Telecommunication Certification Body (TCB) accredited to

P et ISO/IEC Guide 65 by the American National Standards Institute (ANSI) in all

. scopes of FCC Rules and all Industry Canada Standards (RSS).

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

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

e 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.

\ an
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3. EUT DESCRIPTION

LG

FCC ID: BEJAX500

Manufacturer: LG Electronics USA
1000 Sylvan Avenue
Englewood Cliffs, NJ 07632
United States

Trade Name: LGE

Model(s): AX500, CX500

Serial Number: A000000C6765DD

Tx Frequencies: 824.70 - 848.31 MHz (Cellular CDMA)

1851.25 - 1908.75 MHz (PCS CDMA)

Antenna Configurations: Internal Antenna

Maximum Conducted
Power (EMC/SAR): 24.72 dBm (CDMA), 24.76 dBm (PCS)

Maximum Conducted
Power (HAC): 24.72 dBm (CDMA), 24.76 dBm (PCS)

HAC Test Configurations: CDMA, 1013, 384, 777, BT Off
PCS, 25, 600, 1175, BT Off

FCC Classification: Licensed Transmitter Held to Ear (PCE)
EUT Type: Cellular/PCS CDMA Phone with Bluetooth and EvDO
FCC ID: BEJAX500 FANEETEST HAC (RF EMISSIONS) TEST REPORT @ .c Reviewed by:
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4
l.

: 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 ||  561010.6+05XAWF |
| M2 | 51t056+05xAWF | 06t056+0.5XAWF |
| M3 | 461051+05xAWF |  —441006+05XAWF |
| M4 I <46+ 0.5 x AWF | <—4.4+05x AWF |
| f > 960 MHz |
| M1 | 461051+05xAWF |  —44100.6+05XAWF |
| M2 | 411046+05xAWF |  -9.410-4.4+05XAWF |
| M3 | 361041+05xAWF | -14410-9.4+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 C63.19-2007

ARTICULATION WEIGHTING FACTOR (AWF)

Articulation
Standard Technology Weighing Factor
| TUTIPU3GPP |  UMTS (WCDMA) | 0 |
| TIAEIANIS-2000 || CDMA I 0 |
| iDEN" | TDMA (22and 11 Hz) | 0 |
| J-STD007 | GSM(217Hz) | 5 |

Table 4-2

Articulation Weighting Factors

FCC ID: BEJAX500
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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) . Figure 5-1
Dynamic Range 2 V/mto > 1000 V/m E—fleIdPFr:)eb(: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/mto2 A/mat1 GHz i
(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 uV
Normy sensitivity of channel i in p\/(W/m)*

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

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

Conditions of Calibration

ERelas for Offset

Iilezcurepasrt
R (0,347 Tt rnd Votg)
100k .
i} » e,
| S T "\-‘
— ' - )
;ﬁ L~ Difterercial Arplifier
D0 RET " Bixe $ ¢ 100 FA
E'.___'l E'.__'l Bz Currecee ¢ 100 £4)
o o
g g

Please note: '

* alower input impedance of the amplifier will result in different sensitivity factors Norm;, and DCFP
* 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)

— - —

Frequancy response [normalized)
s 2 :

o7

08—

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

—y | —e—TEM =Rz
—  —TEM —meR2
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 1800 2000 2500 3000
| f[MHz]
| [—nx TEM  -mR2 |
| —t TN eRz |

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.

Iy
i ; |
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:

I': — [_.':_ + L":z ) ':‘f

dep;
with V] = compensated signal of channel i (i=x v 2
U; = imput signal of channel 1 (i=xw 2
cf = crest factor of execiting field (DASY parameter)
dep; = 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
S el L Ei = 11." Norm; - ConvF
2
H — fieldprobes : H, = -»ff'[_ i 1151;*" +anf

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

Norm; = sensor sensitivity of channel 1 1i=x¥ %

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

C'onvF = sensitivity enhancement in solution

L = 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 1 in A/m

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

E2 +EZ + E?

Eto.‘ = 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

I. RF EMISSIONS

+« Confirm proper
operation of probes and
instrumentation

¢ Position WD

Configure WD Tx
Operation

Per Section 4.3.1.2.2 (1-3)
1

¢ Initialize field probe and
take first reading
+ Scan Area

Per Section 4.3.1.2.2 (4-6)

- J'. Rescan for E or H-Field,
Identify exclusion area and as needed
then identify and record ‘
maximum reading for Per Section 4.3.1.2.2 (1)
remaining area in V/m or
.;lllm E

Per Section 4.3.1.2.2 (7-9)

)

.--""'\-\.\_L
-~ ",
.-"Ff- -

o H“*-,_\
~ '
.~ BothE & H Field ““&H No
<. Scanned? P
e
. -
o ~
o, 0
o ~
o
H“‘H

l/"’ Ves

Identify & Record Category

Per Section 4.3.1.2.2 (10) &
¥

-
Y

Figure 6-1
WD Near-Field Emissions Flow Chart
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Test Setup

SemxSem

Test — i

Dist:

Reference .
Plane

\Cenm Line h{e:mr{

Plane

. Figure 6-3
Figure 6-2 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.

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

3. 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.

4. 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.

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

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

7. Measurements at 2mm increments in the 5 x 5 cm region were performed at a distance 15 mm
from the center point of the probe measurement element 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.

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

9. 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:

e 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

Center point of

the probe
P lcm

elements
l Top surface of dipole
Dipole
arm Center of dipole

Figure 7-1
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.

[l. 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

9gd ~ Directional Coupler / Sgnd Directiond Coupler
Generdtor Anrplifier ] Generdtor Anmplifier E— _\

Power Meter

Reference Power Meter
Figure 7-2 reaene
9 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:

o2, et gz
b < ﬁ“\
L} |- ..' \.l‘
. y \
Figure 7-4 Figure 7-5
2-D Raw Data from scan along dipole axis 2-D Interpolated points from scan along dipole axis
iy ad Inpelied H (.20
o . . o
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

Input E-field Target 0
Fr?&l;ezr;cy Power Result Field Deviﬁtion
(dBm) (VIm) (VIm)
835 20.0 167.3 167.3 0.0%
1880 20.0 127.8 134.6 -5.1%
Input H-field Target 0
Fr%c\]/ll:_'ezr;cy Power Result Field Devigtion
(dBm) (A/m) (A/m)
835 20.0 0.434 0.454 -4.4%
1880 20.0 0.461 0.451 2.2%
Electric: Field Magnetic Field

Proke

Probe

1 cm to top edge of
+ dipole element

Dipole
RF e F Amiplifier —‘ Dwal 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. According to the FCC
3G Measurement Procedures, May 2006 for RF Emissions, variations in peak field and power readings.

This was done using the following procedure:

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

2. 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.

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

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

5. 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.

6. 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.

7. 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)

This method correlates well with the modulation using the DUT in the alternative substitution method. See
below for correlation of signal:
Agherit

Aghent Frag/Channel
. |
1,88 GHz rig Froo

Freg Offset]
AR Ny

Res BH

Channel Power Power Spectral Density _'.Sﬂﬂil T".Ff

QFE Channel Power Power Spectral Density "Smal Tr“\:_ﬁ
24.48 dB= /2.0000 MHz -38.53 dBn/Hz | mm 24.45 dBm /2.0000 MHz -38.56 dBn/Hz Soato Typel
. Figure 8-1 _ Figure 8-2
S'Qnal Generator Modulated Slgnal Wireless Device Modulated Signal
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Modulation Factors:

. . E-Field H-Field
f (MHz) Protocol E(_\/F/I;I)d I-|(:/|ne;l)d Modulation Modulation
Factor Factor
835 AM 214.10 0.5930 1.393 1.273
835 CDMA* 315.50 0.9355 0.945 0.807
835 CW 298.30 0.7546
1880 AM 194.20 0.6403 1.384 1.103
1880 CDMA* 277.40 1.0590 0.969 0.667
1880 CW 268.80 0.7064
f (MHz) Protocol EO—/F;;I)d M(I)Edllzlllzlt?on
Factor
1880 CDMA / SO3| 71.50 2.991
1880 Cw 213.88
Figure 8-3

Modulation Factors

FCC 3G Note: “CDMA*” represents worst-case mode, while “CDMA/SO3” represents RC1/SO3 mode.

CW and Modulated Signal Zero-Span plots:

Agilent L |Freg/Channsl

Rt 200 dibm

furteen 30 AN ; Canter Frag
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1 58000000 GHz
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1 Swoanp 50 ms 01 pe)
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||'|ew'ChauneI
Coenter Fraq
188000000 GHz
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1ERCO0000 Gz
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155000000 GHe
CF Stop

30000000 MHZ
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Freq Offsat
000000000 Hz
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1 BEO00000 Gz
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1589000000 GHz

Slop Frag
1 80000000 GHz
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300000000 MHz
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000000000 Hz
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VW 1 BHz Swnep S ms 601 pisp

Re V1 Bz

Figure 8-4 Zero-Span Plots
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9. FCC 3G MEASUREMENTS

Sample pre-testing of the various modes were performed at the worst case probe location as part of
subset testing justification. See below for measured conducted power for applicable device modes:

l. Handset Capabilities™:

*See Device Capabilities attachment for applicable device modes and powers.

Wireless

Base Station Simulator [« RF Connector———»| \
Device

Figure 9-1
Power Measurement Setup

[I. Worst-Case Probe Location Measurements

Below are RC/SO mode investigation results of the device at the worst-case (maximum) field point
location. The worst-case RC/SO was used for HAC testing.

Table 9-1
Handset 3G mode variation on RF Emissions
Conducted N . L FCC
Mode Channel Backlight RC/SO |Scan Center| Battery Antenna Power at BS Tlme s RS AL RSB LI MARGIN RESULT
Field (v/m) | (@Bv/im) (dBV/m)
(dBm) (dB)
PCS 600 off SO3/RC1 | Acoustic | Standard Fixed 24.48 8.16 27.8 41.0 M4
PCS 600 off SO3/RC3 | Acoustic | Standard Fixed 24.48 22.11 26.6 41.0 M4
PCS 600 off SO3/RC4 | Acoustic | Standard Fixed 24.48 21.77 26.5 41.0 M4
PCS 600 off SO55/RC3 [ Acoustic | Standard Fixed 24.48 22.80 26.9 41.0 M4
PCS 600 off SO55/RC1| Acoustic Standard Fixed 24.48 22.30 26.7 41.0 M4
PCS 600 off SO2/RC1 [ Acoustic Standard Fixed 24.48 22.30 26.7 41.0 M4
PCS 600 off SO2/RC3 | Acoustic Standard Fixed 24.48 22.29 26.7 41.0 M4
PCS 600 on SO9/RC2 | Acoustic | Standard Fixed 24.48 21.80 26.5 41.0 M4
PCS 600 off SO9/RC5 | Acoustic | Standard Fixed 24.48 22.00 26.6 41.0 M4
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BEJAX500

AX500, CX500

A000000C6765DD

|. E-FIELD EMISSIONS:

VERALL MEASUREMENT SUMMARY

Sample E-field Scan Overlay
(See Test Setup Photographs for actual WD overlay)

Note: Worst-case measurement evaluated for worst-case 1/8 rate gating condition in RC1/SO3; Mute=Yes

Table 10-1
HAC Data Summary for E-field
Conducted X X - FCC Excl
Band Channel Backlight RC/SO Scan Center| Battery Antenna Power at BS Tlme ) IReet (et ASS LRI MARGIN RESULT |Blocks per
Field (V/m) [ (dBV/m) (dBV/m)
(dBm) (dB) 44
E-field Emissions

CDMA 1013 off SO55/RC3 | Acoustic Standard Fixed 24.72 72.06 36.7 51.0 M4 none
CDMA 384 off SO55/RC3 | Acoustic Standard Fixed 24.65 66.85 36.0 51.0 M4 none
CDMA 777 off SO55/RC3 | Acoustic | Standard Fixed 24.61 69.93 36.4 51.0 M4 none
PCS 25 off SO55/RC3 | Acoustic | Standard Fixed 24.76 22.26 26.7 41.0 M4 none
PCS 600 off SO55/RC3 | Acoustic | Standard Fixed 24.48 22.65 26.8 41.0 M4 none
PCS 1175 off SO55/RC3 | Acoustic | Standard Fixed 24.70 21.17 26.2 41.0 M4 none

Figure 10-1
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BEJAX500

AX500, CX500

A000000C6765DD

Il. H-FIELD EMISSIONS:

Sample H-field Scan Overlay

(See Test Setup Photographs for actual WD overlay)

Table 10-2
HAC Data Summary for H-field
Conducted . . P FCC Excl
Mode Channel Backlight RC/SO Scan Center| Battery Antenna Power at BS TlmeAvg. BeadLiEl G Um MARGIN RESULT [Blocks per
Field (A/m) | (dBA/m) (dBA/m)
(dBm) (dB) 44
H-field Emissions

CDMA 1013 off SO55/RC3 | Acoustic | Standard Fixed 24.72 0.1080 -21.2 0.6 M4 none
CDMA 384 off SO55/RC3 | Acoustic | Standard Fixed 24.65 0.1110 -21.0 0.6 M4 none
CDMA 777 off SO55/RC3 | Acoustic Standard Fixed 24.61 0.1239 -20.0 0.6 M4 none
PCS 25 off SOS55/RC3 [ Acoustic | Standard Fixed 24.76 0.0649 -27.3 9.4 M4 none
PCS 600 off SO55/RC3 | Acoustic | Standard Fixed 24.48 0.0634 -27.5 -9.4 M4 none
PCS 1175 off SO55/RC3 | Acoustic | Standard Fixed 24.70 0.0570 -28.4 -9.4 M4 none

Figure 10-2
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BEJAX500
AX500, CX500
A000000C6765DD

lll. Worst-case Configuration Evaluation

Table 10-3
Peak Reading 360° Probe Rotation at Azimuth axis

Conducted FCC

. Time Avg. | Peak Field FCC Limit
Mode Channel Backlight RC/SO |Scan Center| Battery Antenna Power at BS Field (v/m) (dBVIm) (dBVIm) MARGIN RESULT

(dBm) (dB)
Probe Rotation at Worst-case
pcs | 600 | off [SO55RC3| Acoustic | Standard | Fixed | = 24.48 22.52 26.8 41.0 M4
E(roll)
21.5 Vim £0.35 dB;
45
40+
35
30+
251
"'-E-. - —4
20—
15-F
10
5
o S s Y
0 50 100 150 200 250 300 350
Deg
Figure 10-3
Worst-Case Probe Rotation about Azimuth axis
* Note: Location of probe rotation is shown in Figure 10-1 or Figure 10-2
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11. 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 713/07 Biennial 712109 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 (ImW-20W) 11/28/06 Biennial | 11/27/08 100004
Rohde & Schwarz | NRV-Z53 Power Sensor 713/07 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 CD2450V3 Freespace 2450 MHz Dipole 7/18/06 Biennial 7/117/08 1062
SPEAG CD835V3 Freespace 835 MHz Dipole 7/17/06 Biennial 7/16/08 1082
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 7/19/07 Annual 7/18/08 2353
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 7/119/07 Annual 7/18/08 6207
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 11-1

Equipment List

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

Wireless Communications Device Near-Field Measurement
Uncertainty Estimation
Uncertainty Component ?daé? 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 Drift 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 12-1
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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13. TEST DATA

See following Attached Pages for Test Data.
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7\ PETEST

PCTEST Hearing-Aid Compatibility Facility
DUT: CD835V3 - SN1082

Typer COBASVI
Sarial 1082

Cammunication Systemn: CW: Frequancy: 835 MHz
Measuremant Slandand DASYS (High Préedsion Assessmeant)

DASYS Configuralion

Probe: ERZDVE - 2M2252; Colbraled THRZ007
Sengor-Surbace. Dmrn (Fix Surface)

# Bledronies DAEL Sn704; Calibraded E262008

Phardomr HAC Teaf Arch with Coil Typs: 50 HADG P01 BA;
* Mogsmerment 2W. DASYS, W 7 Buld &3,

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

Measurement grid: de=5mm, dy=5mm
Probe Moduletion Fector = 1.00
Referance Value = 118 2 VWim, Power Dnft = 0002 dB
Maamium value of Tolal (interpolated) = 167 3 Vim

i
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7\ PCTEST'
PCTEST Hearing-Aid Compatibility Facility
DUT: CD1880V3 - SN1064

Type CDTEBOVE
Senal 1064

- a0 MHz:

Communication System: CW: Frequancy: 18

Meaturament Standard DASYE [High Prédizion Assecsment)

Dacyd Configuration

Probec ERZ0VE - SNZ2E2. Calibraled TH 2007
Zensor-Surlace, Omm (Fix Surlaces)

# Eladronics: DAES SaT0d; Calibraded 8260008

Phiantom: HAC Test Arch with Coit Typse 20 HAZ PO1 BA;

* Measuremen] SV DASYY, W7 Buld 5%,

1880MHz, 100mW/20dBm/Hearing Aid Compatibility Test (41x131x1):

Measurement grid d=5mm, dy=5mm
Probe Modulation Fector = 1.00
Raterance Value = 131 2 Vim, Power Dnft = .0 021 dB
Averaged value of Told (interpolatad) = 130 2 Wm

0dB = 130.2vim

Date: 7202008
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Diate; T 2008

7\ PETEST'
PCTEST Hearing Aidlﬂompaﬁhilit}f Facility
DUT: CD835V3 - SN1082

Typer COBASVI
Sarial 1082

Cammunication Systemn: CW: Frequency: 835 MHz

Measurémant Btandind DASYS (High Fredsion Asgessméant)
DASYS Configuralion

Probest H200G - SMG2OT; Calbrated TARZO0T
Sengor-Surbace. Dmrn (Frx Surface)

o Bladronic DAEA Sn704; Calibraled B2E2008

Phardom: HAC Tesf Arch with Coil Typs: S0 HAD PO BA;
* Mogsmermenl 2W. DASYY, V4.7 Buld 53,

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

Measurement grid: de=5mm, dy=5mm
Frobe Moduletion Fector = 1.00
Referance Value = 0437 A'm, Power Dnft = 0008 4B
Maamium value of Tolal (interpolated) = 04349 &fm

dB
0.000
-4.10 I
-8.20
123 ‘
-16.4
-20.5
0 dB = 0.434A/m
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7\ PCTEST'
PCTEST Hearing-Aid Compatibility Facility
DUT: CD1880V3 - SN1064

Type CDTEBOVE
Senal 1064

Communication System: CW: Frequency: 1880 MHz:

Meaturament Standard DASYE [High Prédizion Assecsment)

Dacyd Configuration

Probec H3DWE - SMNE20T; Calibrated 7AS200T7
Zensor-Surlace, Omm (Fix Surlaces)

# Eladronics: DAES SaT0d; Calibraded 8260008

Phiantom: HAC Test Arch with Coit Typse 20 HAZ PO1 BA;

* Measuremen] SV DASYY, W7 Buld 5%,

1880MHz, 100mW/20dBm/Hearing Aid Compatibility Test (41x131x1):

Measurement grid d=5mm, dy=5mm
Probe Modulation Fector = 1.00
Raterance Value = 0485 Alm, Povwer Dnft = .0 033 dB
Masmurm value of Tolal interpolated) = 0461 Afm

274 ,*

b2z

1.0

-13.7

0dB = 0467A'm

Date: 77712008

O 2008 PCTEST

FCC ID: BEJAX500

S\ESTERY HAC (RF EMISSIONS) TEST REPORT @.c
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N PCTEST
PCTEST Hearing-Aid Compatibility Facility

DUT: AX500

Type: Cellular/fPCS CDMA Phone with BT and EVDO
Serial: 0x80ECBFD8
Backlight off
Duty Cycle: 1:1

Communication System: GSM850; Frequency: 824.7 MHz;
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

o Probe: ER3DV6 - SN2353; Calibrated: 7/19/2007
Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn704; Calibrated: 6/26/2008

Phantom: HAC Test Arch with Cail; Type: SD HAC P01 BA;
Measurement SW: DASY4, V4.7 Build 53;

Low.ch CDMA/Hearing Aid Compatibility Test (251x251x1):

Measurement grid: dx=2mm, dy=2mm
Maximum value of peak Total field = 72.3 V/m
Probe Modulation Factor = 0.945
Reference Value = 70.1 V/m; Power Drift = -0.180 dB

Hearing Aid Near-Field Category: M4 (AWF 0 dB)

Peak E-field in V/im

Grid 1 |Grid 2 |Grid 3
71.9 613 46.6

Grid 4 |Grid 5 |Grid 6
72.3 |62.7 471

Grid 7 |Grid 8 |Grid 9
68.8 56.7 |43.8

Date: 7/3/2008

dB

=
o000
1M
3. . .
512
-E.BZ -
-8.53 -‘
DdB=72.3VIm
© 2008 PCTEST
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7\ PETEST
PCTEST Hearing-Aid Compatibility Facility
DUT: AX500

Type: Cellular/PCS CDMA Phone with BT and EVDO
Serial: 0x80EC6FD8
Backlight off
Duty Cycle: 1:1

Communication System: GSM1900; Frequency: 1880 MHz;

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

Probe: ER3DV6 - SN2353; Calibrated: 7/19/2007
Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn704; Calibrated: 6/26/2008

Phantom: HAC Test Arch with Coil; Type: SD HAC P01 BA;
Measurement SW: DASY4, V4.7 Build 53;

Mid.ch/Hearing Aid Compatibility Test (251x251x1):

Measurement grid: dx=2mm, dy=2mm
Maximum value of peak Total field = 21.9 V/m
Probe Modulation Factor = 0.969
Reference Value = 19.3 VV/m; Power Drift = -0.046 dB

Hearing Aid Near-Field Category: M4 (AWF 0 dB)
Peak E-field in V/m

Grid 1 | Grid 2 |Grid 3
20.8 |21.9 20.7

Grid 4 |Grid 5 |Grid 6
18.0 19.9 194

Grid 7 |Grid 8 |Grid 9
14.9 (144 (144

Date: 7/3/2008

dB
0.000
-1.28
e
-3.85
-511 4 ..
-6.42
0dB = 21.9V/m
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7\ PETEST
PCTEST Hearing-Aid Compatibility Facility
DUT: AX500

Type: Cellular/PCS CDMA Phone with BT and EVDO
Serial: 0x80EC6FD8
Backlight off
Duty Cycle: 1:1

Communication System: GSM850; Frequency: 848.31 MHz;
Measurement Standard: DASY4 (High Precision Assessment)
DASY4 Configuration:

Probe: H3DV6 - SN6207; Calibrated: 7/19/2007
Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn704; Calibrated: 6/26/2008

Phantom: HAC Test Arch with Coil; Type: SD HAC P01 BA;
Measurement SW: DASY4, V4.7 Build 53;

High.ch CDMA/Hearing Aid Compatibility Test (251x251x1):

Measurement grid: dx=2mm, dy=2mm
Maximum value of peak Total field = 0.100 A/m
Probe Modulation Factor = 0.807
Reference Value = 0.069 A/m; Power Drift = -0.157 dB
Hearing Aid Near-Field Category: M4 (AWF 0 dB)

Peak H-field in A/m

Grid1 |Grid2 |Grid 3
0.098 |0.064 0.042

Grid4 (Grid5 Grid6
0.100 0.066 0.043

Grid7 |Grid8 |Grid9
0.099 0.065 0.043

dB

0.000 3

-2.35
-4.72 .
-7.08

9.44 -
1.8 4

0dB = 0.100A/m

Date: 7/3/2008

©2008 PCTEST

& v Reviewed by:
FCC ID: BEJAX500 S\ESTERY HAC (RF EMISSIONS) TEST REPORT @c _ Y
Quality Manager
HAC Filename: Test Dates: EUT Type:
. Page 33 of 73
0806180862.BEJ 7/3/2008 Cellular/PCS CDMA Phone with Bluetooth and EvDO

© 2008 PCTEST Engineering Laboratory, Inc.

REV 7.1
06/02/08



7\ PETEST
PCTEST Hearing-Aid Compatibility Facility
DUT: AX500

Type: Cellular/PCS CDMA Phone with BT and EVDO
Serial: 0x80EC6FD8
Backlight off
Duty Cycle: 1:1

Communication System: GSM1900; Frequency: 1851.25 MHz;

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

Probe: H3DV6 - SN6207; Calibrated: 7/19/2007
Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn704; Calibrated: 6/26/2008

Phantom: HAC Test Arch with Coil; Type: SD HAC P01 BA;
Measurement SW: DASY4, V4.7 Build 53;

Low.ch/Hearing Aid Compatibility Test (251x251x1):

Measurement grid: dx=2mm, dy=2mm
Maximum value of peak Total field = 0.043 A/m
Probe Modulation Factor = 0.667
Reference Value = 0.034 A/m; Power Drift = -0.199 dB

Hearing Aid Near-Field Category: M4 (AWF 0 dB)

Peak H-field in A/lm

Grid1 |Grid2 |Grid3
0.043 0.032 0.020

Grid4 (Grid5 |Grid6
0.040 0.028 0.025

Grid7 Grid8 |Grid9
0.030 |0.024 |0.023

Date: 7/3/2008

dB
0.000
-1.84 .
y
-5.51
-?.34 -
-9.18
0 dB = 0.0434/m
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14. CALIBRATION CERTIFICATES

The following pages include the probe calibration used to evaluate HAC for the DUT.
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Calibration Laboratory of S, Schweicerischer Hallbrierdienst

Schmid & Partner % Sorvice sulsse d'étalonnage
Engineering AG = Servizlo svizzero di taratura

Zoughausstrasse 43, 8004 Zurich, Switzerland ‘q‘;‘ﬁ_\“\* Swiss Calibration Service

Accradited by the Swiss Federal Dios of Mooy and Accradisation
The Swiss Accreditation Service |s one of the signatories to the EA
Multilateral Agroemont for the recognition of calibratisn contiflcatas

Cliant PC Test

Accrediiation No..

SCS 108

|[CALIBRATION CERTIFICATE

Objact

Callbration arasedhure(s) QA CAL-D2.v5

Thia moaswrements and the uncertainties with confidence

Calibration Equipment used (MATE critical for calibration)

ER3DV6 - SN:2353 : u 7 PEER e

Calibration pmuudura_iqf E-ﬂal:l prabuwpiinhud Fnrdqeiggm i

evaluations In air i
Calibration Jate: July 19, 2007
Candition of Ee calibrated item [N Tolerance P

This calibration carificate documents the raceability lo national standands, which realiza the physical units of measuroments {51}

probakility ase given on the following pages and are part of the canlficate.

Adl calibrations have beer conductec in the dosed laboratory iaolity: anvironment temparatune (22 + 3)%C and humidity < 70%.

Cal Date (Calbrated by, Cenificate No ) Scldubsd Calibation

28-Mar-07 (METAS, No. 217-00670) Mar-08
28-Mar-27 (METAS, No. 217-C08T0) Mar-08
20 Mar-07 (METAS, No. 217-00670) Mar-08
10-Aug-06 (METAS, No, 217-00482) Aug-OT
29Mar-07 (METAS, No. 217-00671) Mar-08
10-Aug-06 (METAS. No, 217-00883) AugCT
2006 (SPEAS, Mo, ER3-2326_0clI5) Oct07
20-Ap-0T (SPEAG, No. DAEA-054_Apr0T) Apr-08
Chack Dats (n houss) Schadulad Check

Primary Standargs ID#
Power mater E44198 GB41293874
Power aenanr E4d1 24 MY4 1495277
Powar senacr E4412A MY 41408087
Reference 3 dB Attenyator SN: 55054 (2¢)
Raference 20 dB Atleruator SN: S5086 (20b)
Roference 30 AR Ateruator SN: 55129 (30b)
Referenco Prcbo ERADVE SN: 2328
DAE4 SN: 854
Secondary Standants |o# .
RF gena-ator HP 8648C US3E42001700
Metwork Analyzer HP 8TS3E US3TIS0365
Nama
Calibrated by: Hatja Pokevic
Approved by: Fin Bomholt

In house chedc Now-0T
In ouse chedk: De-07

A-Aug-99 (SFEAG, in house check Mov-05)
18-0gt-01 [SPEAS, in house check Ol-08)

Function
o ; gor

Issued: July 19, 2007

Shgnatune

This calibration Curbficabs shall not be reproduced exoept in full without writtan aporova: of the laboratory.

Cerlificata No: ER3-2353_Jul7
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Calibration Laboratory of

g Eehwelzerlecher Kalibifondlenst

Schmid & Parner c Somice syiwse détalonnage

Engineering AG Sorvigio avizzers di taratura
Zeughausetrazes 43, 5004 Zurich, Switzerland 5 Swlss Callbratlon Service
Agaradited iy the Swiss Federal Offies of Met-otogy and Accreditation Accreditation No.! SGS 108
| he Swiss Accreditation Service Is ona of the signiatories (o the EA
Multliateral Agreemeant for the recognition of calibration certilicates
Glagsary:
NCORMx,v z sensitivity in free space
oGP diode compression point
Folarization ¢ p rotation arcuryd orobe axis
Polarizaticn 4 % retation around an axis that is in the plane normal to probe axls (at

measurement center), L.e,, & =0 is normal to prebe axis

Connector Angle  information used in DASY system 1o aligh probe sensor X to the rabol

coordinate systam

Calibration is Parformed According to the Following Standards:
8) |EEE Std 130%-2005, " IEEE Slandard for calibration of electromagnetic field sensors and

probes, excluding antennas, from @ kHz to 40 GHz", December 2005,

Methods Applied ant interpretation of Parameters:

MNORM,y,z; Assessed for E-field polarization § = 0 for XY sensors and & = 80 for £ sensor
{f = 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide}.

NORMEx, .z = NORMx, v, 7 * fraquency_response (see Frequency Response Chart).

DCPx,y,z: DCP are numerical inearization parameters agsessed hased on the data of
power swesp {no uncertainty required), DCP does not depend on frequency.

Soherical isotropy (30 deviation from isotropy): in a locally nomogenaous field realized
using an open waveguide setup.

Sensor Offsek The sensor offset cortesponds to the offset of virtual measurement center
from the probe tip {oh probe axis). No tolerance required.

Connector Angle: The angle is assessed using the information gained by determining the
MORMx (no uncertainty required).

Cerdfizale Mo ERI-2303_Juli)? Page 2 of 3
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ER3DVE SN:2353 July 19, 2007

Probe ER3DVG6

SN:2353

Manufagctured: March 8, 2005
Last calibrated; Cotober 13, 2006
Recalibrated; July 18, 2007

Calibrated for DASY Systems

Mete: nor-compatible with DASY2 system!}

Certifieate Mo ERA-23B3_Ju07 Page 3 of §
v Reviewed by:
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Quality Manager
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ER3DVE SMN:2353

July 19, 2607

DASY - Parameters of Probe: ER3DVE SN:2353

Sensitivity in Free Space MYNINE Diode Compression
NormiX 1.82 £ 10.1 % {k=2) DCP X 85 mv
NermY 172 2101 % (k=2) CCPY 95 mv
NormZ 1.87 £10.1 % {h=2) DCPZ 96 mv

Freguency Correction

X
Y
z

Sensor Offset

X
Y
z

Connestor Angle

0.0
0.0
0.0

{Prohe Tip to Sensor Genter)

2.5 mm
2.5 mm
2.5 mm

-219 °

measurement multiplied by the coverage factor k=2, which for a nermat distribution
carresponds & a coverage probability of approximately 95%.

* puraerical linearization paremeren unserdnly hoy reguired

Certificale Mo ER3-2363_Juld? Fage 4 of
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FCC ID: BEJAX500 \POTESY HAC (RF EMISSIONS) TEST REPORT @.c _ Y
Quality Manager
HAC Filename: Test Dates: EUT Type:
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ER3DVE SN:2353 July 19, 2007

Frequency Response of E-Field
(TEM-Cell:1fi110 EXX, Waveguide R22)

Froguency response {rarmalized)

|
: !

ﬂ-b . PRSP _....i. M e . :
|
|

a B0 1000 HI0 2040 2500 3000
f [MHzZ]
Xy &= TEM ~—@—-R22
ez —— TEM —.-R2z |
Ungertainty of Frequency Respanse of E-field: = 6.3% (k=2}
Cerlificate Mo CRI-2353_Jui07 Fage Bofd
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ER3DVE SN:2353

Receiving Pattern (¢), $ = 0°

f =600 MHz, TEM ifi1T10EXX

Receiving Pattern (¢), 3 = 90°

f = 600 MHz, TEM ifi1 10EXX

Cerificate No: ER3-2353_Jul07

July 19, 2007

- -

‘ i f = 2500 MHz, WG R22
|

|

,[+x —e-vY -2z —O—tol

|
f = 2500 MHz, WG R22

Page G of &

| : " £
! F |} :

I 3 £or ot

‘ -
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ER3DVE SN:2353 July 19, 2007

Receiving Pattern ($), 3 = 0°

oy
—E— 100 ME 1z
=0 00 MHz
—M— 1800 MHz
2500 MHe

Error [dB]

! -1.0

o a0 120 180 240 303
41

Uncertainty of Axial |sotropy Assessment: + 0.5% (k=2)

Receiving Pattern (¢), 8 = 90°

i
i —o—s0MHz | |
P v —B— 103 MHz
B opn :
PR ~9— 505 MHz |
- P —— 1800 MMz |
H = -l H
P oe oA 2800 MHz
OF
| -GG
i 1.0
i
Lincertainty of Axiat Isotropy Assessment: * 0,5% [k=2)
Certificaie No, ERI-2533_Jule? Fage 7 of §
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ER3DVE 5N:-2333

July 19, 2007

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

LEHS - .
1.E+04

1.E+03 -

Sensor Voltage fuv]

1407
1E461

S RHCD

10 E [V'm]| 10 1000 .

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

Certificate Mo CRI-2333__JulRT Poge Bof 8
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ER3DV6 SN:2353 July 19, 2007

Deviation from Isotropy in Air
Error (¢, 9), f=900 MHz

Error [dB]

Ptk g et - R
| ®m100-080 B-0E0-060 2 H-060-040  E-040-020  @-0.20-0.00
i Q0.00-0.20 H0.20-0.40 O0.40-06)  E060-0.80 WO.60-1.00

Uncertainty of Spherical Isotropy Assessment: & 2.6% (k=2)
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrassse 43, B0 Zuich, Swilzerdand 5 Suilas Calibention Service

Aotroarod By e Swiss Federal Cifcn of Malrology and Accreditation
The Swiss Accroditation Servies is os of the signatories 1o the Ei

This calibwation cerificals decLiments tha resoebiity 1o naloral standads, which realoe $he plysca’ units of measurements: (515
Tha Feasromoals and B URCANA s wih confidencd protabily ane ghoen on the follewing peges wid are part of the cortiicate.

Al calibrations Fave boon conduchid in B dosed labomtony faolity: efmirarment termperatune (22 + 3)°C and horridity < TO%.

Calibration Equigean uisd (MATE coitcal for calibration)

5 Sekwaizarincher Kalibriondienst
c Sarvice suissn délalonnage
Sarvizio svizzero dil taratura

Primary Slandards | Cal Dats (Calibrated by, Corfiiceic Mo} Bchechuiod Calibmiar
Purornr marter E44158 GEA1Fa3aTE MFI;HEI.HS,M TANT-D0ETO) War<0g

Power sarsor E44124 MY41485277 20-Mar-07 (METAS, ho. 27-008T0) Mar-g8

Paowrr sarsor E44124, M4 1408087 20007 (METAS, Mo, 217-00870) Mar-08

Rlessnce 3 dB Atkenuai Sad. SE0GH [30) 10-hugeil (METAS, Mo, 27 7-00582) A 07

Reference 20 dB Adenuston S 5006 (206) 20 OF (METAS, No. Z17-008T 1) Mar-08.

Ralenence 30 dB Adenustar S5 S92 (306} 10-Aug-08 METAS, Ma. 277-00553) Aug-iF

Ralesanca Proba HIDWE 538132 HCcA08 (BPEAG, Ho. HI-8182_02105) Oxt-07

DAES S G54 -ApedT (BPEAG, Ho. DRES-B54_Apr0T) A8

| Secondary Standarss 0o _ CoockDawmfinhouss) Schoduiod Check |
AF genomator HP BS48C (U= E T ko] A-Aug-00 [SPEAD, in houss chack Now05) In houisa chmck: Mewv-07 |
Hetwonk Anater HE BTSIE LBSTI0585 18-0i0 (SPEAD, in house check Oct-06) In s ek D07
Calrabad by

Ageproad By

This eaibwation cerificate shail not be reproduosd sxcopt in ul without writien ogproval of ha laboralory.
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Calibration Laboratory of v,

Schmid & Partner :
Engineering AG : ';f—"::'“-q-\-
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Zoughausstrassa 43, &004 Zurlch, Swilzerland {"'u' P
o

Aecredite:] by he Swiss Federal Cffice of Meirglogy and Accreditation
The Swiss Actradlatlon Bevice |5 one of the slanaborles lo the EA
Multllatzral Agrecmert for the recognition of calibration cerificates

Glossary:

NORMzx.y,z sensitivity in froe space
DGR dinde compresson paint
Polarization ¢ «p rotation arcund probe axis

S
C
S

Behweaizerischer Katibrigrdicnst
Service suisse d'stalonrags
Servizip svizzero di taratura
Swlzz Callbratinn Service

Accroditation Me: SCS 108

Polarization &

Connector Angle

measurement center}, i.e., & = 0 is norral to probe axis

Calibraticn is Performed According to the Following Standards:
a) |IEEE Sid 1308-20085, * IEEE Standard for calibration of electromagnetic field sensors and
probas, excluding antennas, from 8 kHz to 40 GHz", Dacernber 2004,

Methods Applied and Interpretation of Parameters:

« X Y7 alafaZ: Assessed for E-field polarization & = 80 for XY sensors and § =0 for Z

sensor (f = 800 MHz in TEM-cell; f = 1500 MHz: R22 waveguide).
XY.Z2(\_alata2= X ¥.Z_allaiaZ* frequency_response (see Frequency Response Chart).

DCPy,y.z: DCP are numerica linearization parameters agsessed based on the data of

power sweep (no uncerlainty reguired), DCP does nol depend on Trequency.

Spherical isotropy (3D deviation from isoiropy). in a locally homogeneous field realized

using an open waveguide setup.

4 rotation around an axis that is in the plane norma. to probe axis {at

information used in DASY systam to aign probe sensor X fo the rabot
coordinate system

Sansor Offset: The sensor oftset corresponds o the offset of virtual measurament canter
from the probe tip {on probe axis). No iclerance required.

Connector Angle: The angle is assessed using the information gained by determining the
X alaia2 (no uncertainty required).
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H3DVE SN:6207 July 18, 2007

Probe H3DVG6

SN:6207

Manufactured: June 12, 2006
Last calibrated: July 10, 2006
Recalibrated: July 19, 2007

Calibrated for DASY Systems

{Mote: non-compat ble with DASYZ systeml)
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H3DV6 SN:6207

July 18, 2007

DASY - Parameters of Probe: H3DVG SN:6207

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

X
Y
Z

a0

2,409E-03
2.343E-03
2933E03

Dicde Compression’

DCP X
DCP Y
DCPZ

a5 my
85 mv
85 my

Sensor Offset

X
Y
z

Connector Angle

al a2
2.606E-5  1.397E-4 £ 5.1 % (k=2)
4.761E-4 192364 + 5.1 %0 (k=2)
-3.706E-5  1.549E-4 £ 5.1 % (k=2)

{Probe Tip to Sensor Centeér)

3.0 mm
3.0 mm
3.0 mm

364

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

* numericad Enearzadion parametes uncettainky net requirec
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H3DV6 SN:6207 July 19, 2067

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

T
3
B
=
g
£
DB
: 8
H = H
N " H
.o & P ;
i o : i i ;
H = H
H 3 : | :
i 2 Cod :
oL 08 i : i -
i L :
i P : )
i oF - i 1. ! e
o ; D
! P i
l 500 4000 1500 2000 2500 oo !
: i
f [MHz] i
|
a0y —a— TEM —f— R22
Uncertainty of Freguency Recponse of E-field: + 6.3% (k=2}
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H3DV6 SN:6207

f= 300 MHz, TEM ifi110EXX

| f = 300 MHz, TEM ifi110EXX

Cerlificate No: H3-6207_Jul07

Y -2 —O—tal |

July 19, 2007

Receiving Pattern (¢), 9 = 90°

f = 2500 MHz, WG R22

Receiving Pattern (¢), 9 = 0°

f = 2500 MHz, WG R22
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H3DV6 SN:6207

Judy 18, 2007

Receiving Pattern (¢), 3 = 90°

L ro—Q0UMHE
— D600 MHz |
m !
2 B EONHZ |
g H H
& | g 1800 MHz !
| —&— 0600 MHz
2440 500 AE0
Unecertainty of Axial Isotropy Assessmant: £0.58% (k=2)
- - o
Receiving Pattern ($), 8 =0
i—0— 300 MHz
g 8- 600 MHz
= { g 750 MHz
8 i
& i~ 1803 Mi-z
e 2500 M2
0 G0 150 240 aco 360
4171
Uncertainty of Axial lsotropy Assessment: £ 0.5% (k=2)
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H3DVE SM.6207

Sensor Voltage [uY]

Error [[S]

Dynamic Range f{H-field)
{Wavequide R22, { = 1800 MHz)

12403 |

1.E+02 ..

1B+ |

H [Afm] at 1800 MHz
—3— K B RY e L ——Z con '

=]

3m 1
H{AM] at 1200 MHz

Uncertainty of Linearity Assassment: £ 0.6% [k=2)

Cestifizerne MNa: H3-63207  Juld7 Page f of B
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Calibration Lahoratory of

Schrmid & Partner
Engineering AG

Faughsusalraass 43, 8004 Zurich, Switzorland

Aocradbad by e Swiss Faderal Offica of Matrology st Accredilation

5
C
5

Thie Swiss dcorodifation Service 8 one of the signatosies 1o the EA
Mukiiataral Agreement for the recoqniilon of calibration cerificates

Chent PC Test

Cerificate Mo

Srehvwabmarischer Kalibrierdignst

Servicr subsso d'eialonnaps
Sarvzin svizzera di aralurs
Swiss Callbradbon Service

Acereditation No.; SCS 108

CDB3I5SVI-1082_Jul0s

CALIBRATION CERTIFICATE

Objest

Calbration procedine]s)

Crllbration date:

Concitdon of o calbraled e

CO838W3E - SN 1082

QA CAL-20.wd

Calibration proceduns for dipokes in air

July 17, 2006

In Tolaranoe

Caibration Equiprment wse0 (Ma |k cnbcal for zalibradon:

Tvis calibratian cert fcats docurnents the traceabdiy f natiznal slandards, wilsh realza the physical urits of maasirrments (31).
Allcalizrabars kave besn ssrductad i the sioasd isbarobary Faedity: ewlonment femperalure (22 3 3170 and humiaity < 705

Primany Sansards [DE [zal Dakg (Lialibraken by, Canificale Sa.) SHokchiled Cdilralion

Prwes meter EFM--428 GES7430704 0B [METAS, Mo, Z51-LURE6 d-06

Prrwter gansar HP 84898 LIS3FI0aTES (4005 [METAS, Mo, 261-008165 e ]

Realerencs 20 db Starosar GM: 5036 (200) A1-Aug-05 METAS, No 2590000 Aug-05

Releranca 10 db Atarasor S 304T 2 (10r] A-fug<05 METAS, No @571-00 1, Aug0a

OAEA She B850 1-Mr08 [SPEAG Mo, DeES-1E0_and) Callbration, MaraT

Probe ERIOVE Sh: 2336 20-Dac-05 [SPIAG, Mo SHI-ZE_Leals) Calbralon, Des-0%

Probie HIDWG She BOES D05 (SPZAG, Mo, B3-EDE-Ustih; Cdlbration, Dec-0f

Secondary Standeards [ Check Cale In housal Schaculed Cherk

Powysr meter EPM-4136 GRE4INOTHE 128,403 (SPEAG, in houge check Dol-U85) I nouse sheck: Ocl-06

Powver sasor H2 84814 SN2 10-84gH0 (SPEAT, In houge cheak Ol-05) In nouse check: QC-0F

Povier sansor H2 84818 WY A5 100 g-0A JSPEAG, in house cheak Oot-05) In nousa check: Oo-05

Marveark Analyzer P ETSIE | LBATIR)RAE 18-0c1-01 [SPEALG, in housa check Mow-065) In nowge check: Mow-06

HF gerarator RAS SMTOE | SN 100004 FE-Ju-04 (SPEAT, in hauso check Nov-05) In hoLse check: Moe-07
Mamg Functizn Hignature

Cafibiraled by: Mfike Mei Lalaralary Tachricen Tl ll!'[{;q ||.~

Appravid Ly Fin Bamhsit

Tezhnical Diseclar ,;:

This calitrafion sedificals abel ant ba rmpned oo oxcesl in Tull witholt withen aaprowal of {he labaralon.

_.e-’:_{j;:.:.".-* : A.ﬂ"f/:

IsgLad: Juy 18, 2008
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Callbration Laboratery of
Schmid & Partrar ;
Engineering AC EE_M

% hwelvedachar Katibriardiznsi
Servlee aliléms Mitalanage
Serylzln ayizram dl faratarn

. ot .
Zoughiangireass 43, 8004 Zurich. Switcardand -'"-._,:";"'"‘k‘-,-f. Bylma Cp!llirmllan Service:
L e
Ecorlitre by Lie Swizz Federsl Citlcs SEReinckagy mnz Seced atioe Accraditation Mo, SCS 108

The fuksx bccroditalian 3ecyles |2 one of the signaloros to the EA
mulkliatara ! Bgrecmenl for the sacanhillan of e3ll Bratian cortlfleatoy

Referances

[

AMSI-PCES 192007 (Dralt 2.x, 2000}
Amencar Kaionsl Sta-dard for Melheds of Measarement of Compalibiiily between Windass Commuricatlons
Devices ard | Iearing Alda,

Melhods Appliad and Interpretation of Parameatars:

Ceddivaite Moo COB3NE-1082_JaDE Fage X of B

Conrdingte Systern: waxis it in tha direction o tha diocla arnes. £axis is from the basis of the anlenaga
iirzunled on the table) mwards 48 ‘sad peinl belween the teo dipale amms. x-a%& & HG-Mal 10 e other axes.
In roincidence with standard [1]. te messirament Jlenss jprebe sensar zenter) are salocted 1o 06 &t &
dizlarce of 103 mo gbove be top adge ol e dpalg s,

Mugsuromoent Condiues: Futher detale are avaliaole from thr hardoopies al e and of the cetifinae. Al
ficuras gisted in the cerlilicals arc vahd &t e frequency indicaied. The forware powar o s dipohs Gonnectsr
i# getwith A nelib-ated power meter connected aad monitored witk &0 aundliang power meter connacted b a
cirantional cupplar, While the cipols under tast & carmeeled, L ‘wwa 3 power is adjustzd o he same leval.

Antarna Fosibeaing: T clpole |3 ~ounied on 8 HAS Tesl Aich phanicmn uang the matzhing dlpale pos toner
wIth the srime horizental snd e feading cale coming from the fiace. Tha megsuremets are peformed in 2
snieldad roorm wit wbbwbes 2o 1 the sAwp t reduce the mefectiars,

I ig verlfles) before the maunting of the dipole uader she Taat Arch paantem, ka5 arons a6 parfscty in 2 ling.
I: is installed on the 3143 d g e pasidionsr with 18 Bemiz parallel bzlew the dislectric refaranse wlkg ard ahle o
spwie g gginslly in vartical drection wittaut chann ng = ralatve peeitor: W he tof ceater of e Test Arh
phardar. T vi-Heal distangs ta the probe is acjusled after d pole mounting wilh & DASY4 Surface Cherk job.
Bafara tha measuremer L, e disance belwean prantar: suface and peehe Hp s varfiad. The propes
“asLrEmen: fistenns i selected by chaosig the mattning sAction a7 e HAS Tast Arsh phemem will lin
propar devica refarcne pont [uaper sufaca of tha dipe) and e matchirg grid refaranee polint iip of e
prabs) considerrg the probe senzor offzet. The verlical distanue o lhe probe |5 essential for the accu-acy.

P! Pout mnedence ard Aetun Locs, TYESE PRIAMEs 38 magsuns wsing a HP B703E Veclor Motwoch
Armlyzer The impecance |5 specified =t the SMA connecie ul e dipele. The irfluence of rellectons was
elirnlnating 2y sppdy o he aversying foncton wiile memeng the dipale o e alv, &t least 7lea away from oy
ubnslaius.

E- Bl chsiabutice). E fielt iz Teasured in tha xy-plans wah an [sotropic FRI0-fisld probo il 100 mid
Ioward power to the amenra fasd painl. Ir accordance with [1]; ha szan areo & 20mm wide, ila lsngtn
Broaeds the d pele arm lencth (18D ar BImm). The sorsor ceakaris 10 mm e 2] abave i top of e cipole
arms. Twa A0 FB% T8 s evailabls near the end of the dipele am- & Assumning the o pole arms ars aaefoothy It
G ling. the average of these two maxima (2 suogild 2 and suogrid &) i detsr-inad 10 canepensate far any
nar-parakality o 11 measarement pare =5 well 55 he seoso” dispacement. Tha E-field va.oa slated as
celilatan value reprasents e makirnd * of the nterpolated 30-E-fisld. 13rim atove 1he dipole sufaca.

H-fide it ution: H-field is measuved wilh an sotrenic H-Asld probe w1 1020 W fonward power 1o the
antenn:a tesd puial, InRe yeplane Toe seen ares Aand sengor AIRENcE 5 equivelent o the E-lield scan. The
maxrnum of the fieln 5 Availatia gl ha senter (subgeid 5) ahove the faed poinl. The H-fled value slzted 5=
cklibeat an value reoreseats e maximuT of the e polalod H-Feld, 10me abowva the dipole suelace at the
fead poind
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1 Mesasurement Conditions

DASY syedem conflg rating, Se far as ol given ar page 1.

| pasy versian IASYY Vi T B4 T
" DASY PP Version BEMCAD TR
Phantam ) " HAC Test Arch SO HAC P BA, #1002 G
EE::;::E Dipole: Tap - Prul:.he h 1,” o ’ |
Scan resoluticn ax . ely = Smm areR = 20 1 SO mm
Frequehcy . ' B35 MHz £ - Ml Iz )
:g;ul:::;:u-war at dipale 5040 43 = 1““""1'?
|1 ok pozwver cdrift L <003 dE

2 Maximum Fiald values

Hfiald 10 mm above dlpale surface o o Interpolated maximin

Mz irn i reasured 1510 A Tonweeand Jcaver 0454 Almi |
tInnetainy for | 1-ieid megsremant: B2, k=0

E-fleld 10 narm shave dipols gurface ! conditicn Inkerivalated maximum
Maziomur msasuied abowve high end 00 i Farward poe 1723 Wi
Waxinmn measured ahove loa snd A0 i Foewi o prsasr 152035
Ayoraged makim.am & Rove g0m 100 ot Fowiard pover . 1673 ¥im
Uncartaindy for _-flail messuramant; 12.8% (2
3 Appendix
3.1 Antenna Paramstars
Fregqueticy ] "[Return Loss ' N Impadanr.-é .
A0 THz 1B 7 ol {dab - 122 Ohin
B35 MHz | _ 2rede §51.3 + J4.0 ] Obum
L B0G MH. . 161 o _ (Erd—jiB4i0hm
Yol ME7 — 21148 B _ {4430 )80 Chm
260 ks 180 0B L4 48.0 = 13,6 | Ohm

5.2 Antenna Design and Hansdling

Tre ca ilation d' poa bas & sy tiens genr ey with @ b0 Bed 00 matching aeteok, whe leads o tha
cihanced handwid:F.

The dipals is i t of sEnlard semingic cosxia cakia. The mierna matching line iz open wused. The antenna is
Iharefore ppen for DS signals.

Do it apply foree 1o dipals ar— g, 4 they are iable te sand. The soldered cor nanticns near e feeadipo o may be
datragesd. After ewcess we nashanienl stress or overheating checs e rpedanca sharuler SUCE 0 enaurs that he
inkerna: matening networ< iz wl affectard

Bftor lang tar— age wolh 400 rackted prver, nrly & sligal wanming of the dipsle neas o fepdpeing Gan ae mmeasw red.

Dertiflagta Mo: TEATSSLALE L NILE Pace G ote
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1.3 Meazurement Sheels

1.3.1 Return Loss and Smith Chart

17 Jul 2306 12:@2: 323

CH1 514 LOG % dBAREF =15 £B 2:-27.581 48 GATLARA @20 MHZ
¥
== | I T e e———— ' EHL Harkers
Ty -
| ] 1 . ! - L t 1 -26.667 dE
0 i dBEEE A HHz
kal g b -+
Z-16.858 dE
= i Y HHz
T H-Il.142 dE
SRR HI=
15" 5-17.578 dE
| AGELBEA HEx
[EHZ =341 1 U FS W ILETS 0 4035k 4 PEQAE pH 337808 00D Mz
Oel [HZ Marker:
A8 43,540 &
e AT
cop f BB.G58 HHE
i E:_E ? ?
S0, ARA HHT
frég AT
230808 fiH:
W aBRITY i
12530 A
v SEREEE H:
STERT AS08E 320 HHz TP 1 335080 @BE HH=
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3.3.2 DASY4 H-fledd result

DatTimaz: 77172006 2:56:42 PM

Test Labarntary SPEAG, Farich, Switzerlimd
File Marne: 11 CTIRAS_LHHZ_ 06071 Talad

DUT: HAC-Dipole 835 MHz; Type: DY35Y3; Serlal: 1082
Prozram Mame: HAC H Dipole

Communication System: CW; Freguency: 835 Ml Dury Cyele: 111 5
Mediom: Air Mediom parameters wsed: o = Umbodim, £ = 13 p= | ip'm
Fhanlom sectior: H Dipole Section

DAY Configuration:
- Probe; HADWE - SMA06S; ; Calilnasd, 1272002005
- Sensor-Surface: (ix S face)
- Blecimmivs: DDAE4 Snial; Celibrated: 37152006
Miaenbn: HAC Teat Arch 4.8 Type: 80 11AC PG BA; Senol; 1002
- Mewvareisent 3W: DASYS, V4.7 Build 44; Peatprocessing 5W: SEMCAD, V1§ Build 171

H Sean - Sensor Conter 10mm wbove CDE3S DipeleHearing Al Compatibility Test (A1s360%1): Measurement J-'Ii-d'
dx=5vum, dy=5mm

Maximmumn value of peak Toal ficld = 0454 Adm

Proshe Modulation Factor = 1,00

Relerenes Value = 0282 A Power Tirifi = 20,014 dB

Eea‘rlng Add Mear-Fiebd I"Zutﬁgnry: M2{AWF O dB)

Peak H field m Afm

Gicd || Grid 2 | Grid 2
1372 | A0z | ARG
Cirel o | Gead 5§ | Grid ¢
425 | D454 D438

Girdd F)Grd B Grid &
A7 |4 03RS

1=}
0.00g
-4.32
-0.64
-13.0
|
-17.3
-21.5
LB = 045480 m
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3.3.3 DASY4 E-Field result

Test Labaratory: SPEAL, Parich, Svdleecland
Fila Mamse: B CDR3S 1082 0a07] 7dad

DUT: HAC-Dipule 835 MHz; Trpe: DRISYI: Serink: 1082
Program Mame: HAC E Dipale

Comimonication System: CW; Frequency: £33 MHz Doty Cyele 121 .
Medivm: Alr Medium parameters usod: o= 0 mhofm, &= 1y p= 100 kg'm”
Phumigmn section: F Dipole Secton

LrasY 4 Can‘iguration:

« Prabee; BRADYE - SH2336; ConvF(l, 1, 1) Calibrated; 12202003

- Semgar-Surface: {Fix Surlbce)

- Electronics: MAK4 Snaalk; Celibrated: 3712006

- Phantom: HAC Test Arch 4.6; Typs: S0 HALC POL BA; Serial; 1002

- Measurement W : DASYE, ¥4,7 Build 43, Postprocessing 5%: SEMOAL, VL8 Build 171

DatesTime: 70072006 11:50-47 AM

It Scan - Bensor Center 1#mm shove CDRIE DipoledH earing Aid Compatibility Test (4 1x361x1): Measuramert grid:

ds=51mumn, dy=5mm

Mlaximoum value of peak Towl feld = 172.3 ¥im

Frobe Moduldion Fastar = 1.00

Heforence Valuee = 1337 Vim; Power Dnii = -0.030 dB
Heoring Add Mear-Field Criegory: M2 (AWF 0 dB)

Penk Tefield n Vim

Cieel TGl 2 | Grd 3
16k | 1723 | 1658

Girdl A | Cirid 5 | Crrd &
4T |RRA9 Ry

Grd 7§ Grid 8§ Gired 4
1546 | 1623 | 1604

db -
.

520

-7.80

-10.4

-13.0 | ——

TdB= 1723V
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Toughousstrosse 43, B4 Zurich, Switzerand

Accradited by the Swiss Accraditation Service (SAS)

g Schweizerischer Kalibrierdigns!
Service suksse o éalconage

c Servizln sviezerd O taraturm
Swiss Cadibration Service

Acereditation Me.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilatersd Agresrmant for the recognition of calibration certificates

Cliant PC Test

Certificate No: CO1880V3-1064_Mar08

CALIBRATION CERTIFICATE

Otect

Calbrahon procadura(sh

Calibeation daba:

Primary Stordonks
Pawer mater ERU-4424
Pawer senges HP BATIA
Prose ERIOVE

Proe HADWE

DAE4

Socondary Standamts

Crowclilan o 1Fad cabbiatad Dam

Powet meter EPW-44198
Powg sensor HIP BAE2A
Prowet sshsor HP B452H
Hetwork Analyzer HP 8753
AF generator E44338

Cal brated by:

Approved by

CD1880V3 - SN: 1064

QA CAL-20.v4
Calibration procedure for dipoles in air

March 11, 2008

In Tolerance

[ 1)

GES 480,04
LISaTEaETas
S FR36
-l
ST

I} ] N
G245
JEIT208807
FIBADMSD
JEITI0565

WA A NG

Calipeation Sguipmant used (MATE ceilical for cabibialhon)

Cal Dabe Calbralid by, Coitilzas Mo
0007 (METAS, Mo, 217-00738)
04-0c1-07 (METAS, Mo, 21 7-00758)
A1-Dec-0F (SPEAS, Mo. SR3.Z315_Decd7)
A1-Daec-0T (SPEAG, Mo, 3-8085_-Dec0T)
200807 SPEAG, Mo, DAE4-TE' Do)

Tk, Dk (i P )

17-hay-03 (SPEAG. in house check Oct-07)

17:Mny-05 (BPEAG, in hoasi chick Qet-07)
{-Jane02 [SPEAG, ir houss shick Cet-07)
18-0ct01 (SPEAG, in housa chick Oct-07)
S Non04 ISPEAR, in hausa chack Oc07)

Funcdon
Lasoratory Tachnizian

Taechnical Director

This caligrateon carificato shall nod be reprodaced @pl = full witfoul wh ion agpeowal of the laboratory.

This cakbration cerifcats documents the traceabdity O raiond Slandands, wiech roalize thi phvsical units of measyrements (51}
Al cabrations hava boan conducted nthe closed laboratory facilily: anvionmant tlemparatuee (22 & 3)°C and humidity < 70%.
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Commurications Devices and Hearing Aids.

Methods Applied and Interpretation of Parameters:

»  Coordinate System: y-axis is in the direction of the dipoie arms. 2-axis is fron: the basks of the antenna
‘mountad on the table) towards its fecd point batween t1e two dipale arms. xeawis is nosmal ta the other
axas. In coincidence with stardard [1], the meesurement pianes (probz sensor contar] ary salectad to
ae al g distance of 10 mm shove the top edge of the dipale arms.

v Measurement Condifions: Further detzils are avallahlz from the hardcep es at the end of lhe erlifivale.
All figures staled in the certficate are valid at the frequency indicaied, The farward power to the dipole
sonnector & sat with 4 calibrated powsr neter zonnected and monitored with an auxifiary power meter
connected to a directional cauplar. While the dipole uncer tast is connocted, tha Torward power is
adjusted o the same leval,

¢ Antenna Positioning: The dipale ls mourted en @ HAC Test Arch phanlorm using Lhe malching dipate
positionet with tha arms hosizonta and the feading cable soming from the flcor,. The measuremrenis are
parfermed in a shisldsd room wih absorbers aroard the setup to educe the reflections.
It is verifiod before lhe mounting of the dipole Lhdar the Test Arch phantom, that its arms are perfactly
in a line. Itig Installed on the HAC dipole pastticnzr with its wimes paralied below the diglectic rederence
wie and able ta move elastically in vertical direction without changing its relztive position to the too
center of the Test Arch phaom. Tha vettical distance to the srobe is ardjusted affer dipole mounting
with a DAS Y4 Surfacs Creck job. Bafare the measureriant, the distance botwoean prantom surface and
probe tip is verified. The proper measurement Jistznce is selecied by choosing the malching section of
the HAG Test Arch chantem with the proper device refarence paint lupper surface of tre dipole) and te
match ng grid reference zaint (Gie of the arobea) censidatirg tha prabe sensor offset. The vartical
distance to the probe is essential far the accuracy,

s (eed Foint Impedance and Aeturn Loss: These paranotors are measurad using a MP B7SE Vectar
Network Analyzer, The Impadarce is spec fied at the SMA connesler of the dipalke. The influeice of
re‘lectons was eliminating by apelving the ave-aging function while novng the dipele i the gir, at least
Flem away from any obstacles,

«  F- figld distribution: E field 15 measursd in the s-y-plana with an isotropic ERSC-field probs with 100 mw
forward power to the anlanna feed point. In accordance with {11, the scan area is 20mm wide, itz lengih
exceads the dipele amr length {180 or 90rmm). The sensor senter is 10mm [in 2y sbove the top o the
dipole arms. Two 30 maxima are available rear the end of th2 dipole arms. Assuming thz dipole arms
ara perfectly in o1e line, t1e average of theae twa maxima {insubgrid 2 and subgrid /] is detarmingd to
compensate lor any non-parallelity to he measuramernt plaqe as well as the sensor displacement. The
E4leld value starzd as calibraticn valuz regresents the maxirr urme of 1he indepelaied 30-E-f eld, 10mm
abowve the dipole surface,

s H-field aisivibution: H-fiald is messured with an isotropic H-fied probe with 100mY fonvard power to the
anlenea feed point, in the w-y-planse, The stan ares and sensor distance is equivalent t b B-field
scan. Tle maximum of the figld is availetle at the center (subgrid 5] sbove the feed peint, The H field
value stated &5 calibration vaiue rapresents the meximum of the Interpo ated H-field, 10mm above the
dipole surface at the feed point.
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1, Measurament Conditions

DASY syslem configuration, as far as not given on sage 1.

DASY Version NASY4 Va7 B51
DASY PP Version SEMCAD V18 B178
Phantom MAC Test Ak | SJHAG PO1 BA, #1070
Distance Dipale Top - Probe Center 1¢ mra ]
_Er;‘.;;;ééolution R dx, dy=5mm HrEd = EG;cgdmn;

Frequency

1880 MHz - 1 MHz

Forward power at dipole connector

20,0 dBr = 100mN

Input povrer driff < 0.05dB
2. Maximum Field values
H-field 10 mm above dipole surface conditicn

Interpolated maximum

Paximurs enaasired

mcj. v forward power

0.463 Afm

Urcertainty for H-field MEIELIEME Tt 8.5% (k=g)

E-field 10 mm above dipole surface condition Interpolated maximum _&
Maximurm measured above high end U0 WY Tarward power 35.6 Vim
Waximum measurad above low s 100 W fonward power S33.8 Vi
Averaged meaaioum above arm 100 W forward power 136.3 Vim
Uncertainty for E-fiele measurement: 12.8% (k—2)
3. Appendix
3.1 Antenna Paramegters
Frequency Return Loss | Impadance B
T7F10MHe 21.5dB 4475+ 7.810wm
1880 MHz . 20.9 d8 { 4%.4 + [8.9 ) Ohn
1800 MHz 21.1de _ {5°.8+8.8) Ohm )
L850 MHz 28048 ; {548-]21,0m
(2000 MHz 25.1 aB [ 44,9 +]1.1) Ohm

3.2 Antenna Design and Handling

The callbration o pole has a symmelric geomelry will & Buill-in b siub matshing network, which fzacs (o the

enhanzed bandwidth.

The dipole iz built of standard semirigid eoaxial cable. The intarnal mateing line is open ended. The &nlenna is
therafore apen far OC signals.
Do not apply force to dipole a-ms, as they are ale ta hend. 1ha soldered sonnactions near the Teedpoint may
be damaged, After excessive mechanical stregs or averhesting, check the impedance characteristies o ansurs
thal the nlermal matching netwark is not affacted,

Afte lorg whr use with 40W radiated power, onty a slight warming of the dipele near the feardpaint ran ba

Msdsurad.
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3.2 Measurement Sheets

3.2.1 Return Loss and Smith Chart

12 Mar ZBGE

1@:53: 32

[CHI] =41 LG 5 dB/ REF =18 dB 2i-28.948 dB 1 228,880 088 MHz
*
Cor \\\ 1
fivg |
16 |
|
|
CHz 3i1 3. LS 245,448 4 8.9355 & 7T56.46 pH 1 EER.BEE BEE MHz
Del
Caor / ;;'H_H"“\\
| { %
.! ( X s
v
159 1 l\\"\.\_,/

CEHTER 1 880.826 638 MHz

CPAH 4 890,000 0E0 MHz
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3.3.2 DASY4 H-Field Result

Test Lahoratory: SPEAG Lab 2

DUT: HAC Dipole 1880 MITz; Type: CDISS0V3; Serial: 1064

Communicition System: CW; Freguency: 1880 MI; Duly Cyele: 101
Medium paramelers used: o = 0 mho/m, & = 1; p = [ kgim'
Phantam section: H Dipole Secrion
Measurement Standard: DASY4 (High Preeision Asscssment)
DASY4 Conliguration:

*  Probe: H3IDY6 - SNoDES; Calibrated: 31.12.2007

+  Sensor-Surface: (Fix Surface)
»  Electronics; DAEL Sn?E1; Calibrated: 021002007
»  Phanom: HAC Test Arch with Coil; Type 5D HAC FOL BA: Serial: 1070

e Measureienl SW: DASYS, V4.7 Build 61; Postprocessing SW: SEMCAD, ¥ 1.8 Build 176

DatefTime; 101.03,2008 15:03.42

E Sean - Sensor Center 10mm above CD1880V3 Dipole/Hearing Aid Compafibilivy Test (d1x181x1}:
Measurement grid: dx=5mm, dy=3mm
Maximum value of peak Total field = 0.463 Alm
Probe Modulation Factor = 1.00
Device Relerence Point 0000, 0000, 25347 mm
Reference VWalue = 00490 Afm; Power Tirift = (LOD1 dR
Hearving Aid Near-Field Category: M2 (AWF 0 dB)

— 0.000

Peak H-field in Afm

Grid 1 Girid 2 Cirid 3
0.400 0421 0.402
M2 M2 M2
Crid 4 Grid 5 Grid 6
0.440 0.463 0.443
M2 M2 M2
Grid 7 |crids  [Gria
0.4z 0.427 407
M2 M2 M2

dB

-1z

150

0dB = 04634/m
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3.3.2 DASY4 E-Field Resull

Test Laboratory: SPEAG Lab 2

DUT: HAC Dipolc 1880 MHz; Type: CDI880V3; Serial: 1064

Communication Syslem: CW; Frequeney: 1880 MHz; Duty Cycle: 1:1
Medium paramelers nsed: ¢ = 0 mho/m, & = |5 p = 1000 kga‘m"‘
Phantom seetion: E Dipolz Section
Measurement Standasd: DASY4 (High Precision Assessment)
DASY4 Conliguralion:

s Probe: ER3DVA - SN23%G: ConvE(L, |, 1 Calibrated: 31122007

s Sensor-Surface: (Fix Surface)
s Llectronics: DAE4 Sn7H1; Calibrated: U2, 102007

s Phantom: HAC Test Arch with Coil; Type: SD HAC POI BA; Serial: 1070
o Measurement SWo I3ASY4, V4.7 Build 61; Pusiprovessing SW. SEMCAD, V1.3 Build 176

E Scan - Sensor Center 10mm above CD1880V3 Dipole/Hearing Aid Compatibility Test (41x181x1):
Measurement grid; dx=5mm, dy=3mm
Maximum value ol peak Toal field = 136.6 Vim
Prabe Modulation Factor = 1.00
Device Reference Point: 0,000, 0,000, 354.7 mm
Reference Value = 1517 Vim; Power Drift = 0,004 dB
lcaring Aid Near-Field Category: M2 (AW 0 dB3}

Peak E field in ¥/m

-3.07
-4.61

B8

-1.60 L

Grid 1 |Grid2 | Giid 3
1331|1366 |1320
M2 M2 M2
Grid4  |Grid5  |Grid 6
882 |90.1 86.1
M3 M3 M3
Grid 7 |Grid& | Grid 9
1289 1359|1328
M2 M2 M2
F

0 dB = 136.6V/m

DateyTime: HLO3.2008 16:23:45
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4 Additional Maasuramenis

4.1 Measurement Conditions

DABY systerm configuration, as far ax ool givan an sege 1.
"DASY Version ) DASY4 1.7 B5T
DASY PP Version - SEMGAD V18 BI76
 Phantom HAG Test Arsh 50 HAC P01 BA, #1070
Dist-i;rzl.r-:ﬂe Dlpcle Top - Probe (EE.':',.ter ’ 15 mm

Uz, dy =5 mm

arga =20 % 30 mm

1730 MHz = 1 WiHz

Forward gower at dipole connector

20,0 dBrm — 100

{nput power drift = D08 cB
4.2 Maximum Field vaiuas
H-fieldt 10 mm above dipale surface eoendilcn

Interpolated maximuwm

maximusm measured

100 W farward pawer

0.487 Alm

Ungertainty far H-figle measuement 8.0% {l=2)

E-field 10 mm above .Idipofe surface condition Interpotated maximum
Mnxi-r:r’\_d_;% measuras] abawa high end ) ”T[OO mi forward power 1466 V;'f'r\'rr-m
Maximam maasurad ahc};';:"'law and 100 MW farward poweﬂr‘m 146.1 Yim

Avaraged -r-“naximum abave arm 150an forward power 146.4 ¥fim T

Urcentzindy for E-fiel) measurement 12.8% (k=)

Carlificata Mo CO18A0V 31064 Marls
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4.31 DASY4 H-Field Result
Deate Time: | 1LO3 2008 15:003:

Test Laboratory: SPEAG Lab 2

DUT: HAC Dipole 1880 MHeg; Type: CD1SB0V3; Serial: 1064
Cuonumunication Systen: CW,; Frequency: 1730 MHz; Duty Cycle: 111
Medium paramerers used: o = 0 mho/m, &= 1, p=1 kg/m’
Phantom section: H Dipole Scction
Mceasurement Standard: DASY4 (High Precizion Assessment)
DASY 4 Configuration:

o Probe: HADW6 - SNaDES: Calibrated: 31.12.2007

e Sensor-Surface: (Fix Surface)

e Electronics: DAE4 Sn7R1; Calibrated: 02.10.2007

¢  Phantom: HAC Test Arch with Coil; Type: SD HAC P01 BA; Sedal: 1070

e Measurzment SW: DASY4, V4.7 Build 61; Poslprocessing SW: SEMCAD, V1.2 Build 176

E Scan - Sensor Center 10mm above CIMSS0V 3 Dipole @ 1730 MHz/Hearing Ald Compatibility Test (41x181x1):
Measuremenl grid: dx=5mm, dy=3mm

Maximum value of peak Total field = 0.4587 Afm

Probe Modulation Factor = 1,00

Device Belerence Point: C.000, 0.000, 354.7 mm

Reference Value = 0,318 Adm; Power Difi = 0,005 ¢B

Hearing Aid Near-Field Category: M2 (AWF 0 dI¥)

Peak 1-feld in Afm

Grid | Grid 2 Girid 3
0.403 0.424 0.406
M2 M2 M2
Grid 4 Grid 5 Grid 6
0.458 0.487 0466
M2 M2 M2
Grid 7 Grid 8 Grid 9
0.405 0.433 0412
M2 M2 M2

42

-4.00 | |
B |
120 |
A1%5.0 N
0dB = 1.483A/m
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4.3.2 DASY4 E-Field Result

Tesl Luberatory: SPEAG Lab 2

DUT: HAC Dipole 1880 MHz; Type: CD1880V3; Serial: 1064

Communication Systam: CW; Frequency: 1580 MHz; Duty Cycle: 1:1
Medium parameters used: o = ) mho/m, & = 1; p= 10 kgfm"
Phantam section: E Dipole Section
Measurcment Standard; DASY4 (High Precision Assessment)
DASY 4 Configuration:

Probe: ERADVG - SN2336: ConvE(1, 1. 13 Calibeated: 31.12,2007
Sensor-Surface: (Fix Surface)
Electronics: DAE4 Sn781; Calibrated: 02,10.2007
Phantom: HAC Test Arch with Coil; Type: SD HAC P01 BA; Serial: 1070

o Measwrement SW: DASYS, W47 Duild 61; Postprecessing SW, SEMCAD, ¥ 1.8 Build (76

Date/Time: 11032008 16:23:45

E Scan - Sensor Center 10mm above CDI880V3 Dipole @ 1730 MHz/earing Ald Compatibility Test (41x181x1):
Measurcment grid: dx=Smm, dy=Smm
Waximuom value of peak Total field = 146.6 Vim
Probe Maodulation Factor = 1.00
Device Reference Point: 0,000, 0,000, 354.7 mm
Reference Yalue = 1625 Vin, Power Drift = 0,013 dB
Hearing Aid Mear-Field Category: M2 (AWF 0 dI})

Peak L-liell in Viim

Grid Corid 2 Grid 3
142.6 146.6 141.7
M2 M2 M2
Grid = Grid 5 Grid 6
9.8 102.1 97.7
M3 M3 M3
Grid 7 Grid & Grid 9
1388 146.1 1426
M2 M2 M2

dB
.o

.68

0 dB = 136.46%/m
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15. 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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