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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.
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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:

3. EUT DESCRIPTION

@ LG

BEJAX500

LG Electronics USA

1000 Sylvan Avenue

Englewood Cliffs, NJ 07632

United States

LGE

AX500, CX500

090911-#A

824.70 - 848.31 MHz (Cellular CDMA)
1851.25 - 1908.75 MHz (PCS CDMA)

Internal Antenna

24.60 dBm (CDMA), 24.80 dBm (PCS)

24.50 dBm (CDMA), 24.66 dBm (PCS)

CDMA, 1013, 384, 777, BT Off
PCS, 25, 600, 1175, BT Off

Licensed Transmitter Held to Ear (PCE)
Cellular/PCS CDMA Phone with Bluetooth and EvDO
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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 I <46 + 0.5 x AWF | <—4.4+0.5x 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 | <144+ 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
| TUT1PU3GPP |  UMTS (WCDMA) | 0 |
| TIAEIANIS-2000 || 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

(seen from back)

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

Instrumentation Chain

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

\

N4

(seen from front)

Equation 1

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

[ i+ (u? « CF)I(DCP)

E i= /\.-" -

/ Norm; «ConvF
whereby
Er electric field in Vim
Ui voltage of channel i at the connector in uV
Normy sensitivity of channel 1 in wV/(V/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

. -

I T s
P ‘
— &

Please note:

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

* 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

+« 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 M“H,H No
<. Scanned? P
-
HH‘H f.__,
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

SemxScm

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.

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 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.

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

Center point of

the probe
P 1cm

elements
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

Input E-field Target o
Frt(e:\qnl;Iezl;cy Power Result Field Deviﬁtion
(dBm) (VIm) (VIm)
835 20.0 161.3 163.6 -1.4%
1880 20.0 133.8 136.3 -1.9%
Input H-field Target o
Frt:lt\}n:ezr;cy Power Result Field Deviﬁtion
(dBm) (A/m) (A/m)
835 20.0 0.422 0.445 -5.3%
1880 20.0 0.446 0.463 -3.6%
Electric: Field Magnetic Field

Proke Proke

1 cm to top edge of
* dipole element

Dipale
RF . [F Amplifier —‘ Dwal Directional Caupler
Signal Generator n P
RF
Pawer 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

Freg/Channal
Fig Froo

Freq Oifset

Fies 8K 3 kiiz VER 308 bz

_ Signal Track|

Channel Power Power Spectral Density [} Channel Power Power Spectral Density

"smalrra“:ﬁ
2448 d3m /20000 Mz ~3853 dBn/Hz e Type 24.45 dBn /2.0000 Wz -3856 dBHz [ oomrroes
[ i Log €

. Figure 8-1 _ Figure 8-2
Signal Generator Modulated Signal Wireless Device Modulated Signal
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Modulation Factors:

. . E-Field H-Field
f (MHz2) Protocol E(\';I':")d ":Z'::)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
. E-Field
f (MHz) Protocol E-Field Modulation
(V/m)
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
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Center Frag
1.BE000000 GHz
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1ERCO0000 Gz
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155000000 GHe

CF Stop
3 0000000 MHz
Aula Ian

Freq Offsat
00000000
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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:

Handset Capabilities™:

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

Base Station Simulator

<«—RF Connector——»

Figure 9-1

Power Measurement Setup

Il. Worst-Case Probe Location Measurements

Wireless
Device

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 Excl
i Time Avg. | Peak Field | FCC Limit FCC
Mode Channel Backlight RC/SO | Scan Center| Battery PO\;vdeé ::) BS Field (Vim) (dBVIm) (dBVIm) |MARGIN (dB) RESULT Bloczki per
PCS 25 off SO3/RC1 | Acoustic | Standard 24.50 11.78 30.9 41.0 M4 none
PCS 25 off SO3/RC3 | Acoustic | Standard 24.50 29.08 29.0 41.0 M4 none
PCS 25 off SO3/RC4 | Acoustic | Standard 24.50 29.06 29.0 41.0 M4 none
PCS 25 off SO55/RC3 | Acoustic | Standard 24.50 28.97 29.0 41.0 M4 none
PCS 25 off SO055/RC1| Acoustic | Standard 24.50 28.80 28.9 41.0 M4 none
PCS 25 off SO2/RC1 | Acoustic | Standard 24.50 28.96 29.0 41.0 M4 none
PCS 25 off SO2/RC3 | Acoustic | Standard 24.50 29.05 29.0 41.0 M4 none
PCS 25 on SO9/RC2 | Acoustic | Standard 24.50 30.18 29.3 41.0 M4 none
PCS 25 off SO9/RC5 | Acoustic | Standard 24.50 29.77 29.2 41.0 M4 none
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VERALL MEASUREMENT SUMMARY

BEJAX500
AX500, CX500
090911-#A

. E-FIELD EMISSIONS:

Table 10-1
HAC Data Summary for E-field
Conducted Excl
. Time Avg. | Peak Field FCC Limit FCC
Band Channel Backlight RC/SO | Scan Center| Battery Pov(v:é ::)BS Field (Vim) (dBVIm) (dBVIm) |MARGIN (dB) RESULT Bloc4ki per
E-field Emissions
CDMA 1013 off SO9/RC2 | Acoustic | Standard 24.37 71.27 36.6 51.0 M4 none
CDMA 384 off SO9/RC2 | Acoustic | Standard 24.21 7517 37.0 51.0 M4 none
CDMA 777 off SO9/RC2 | Acoustic | Standard 24.50 64.39 35.7 51.0 M4 none
PCS 25 off SO9/RC2 | Acoustic | Standard 24.50 29.52 29.1 41.0 M4 none
PCS 600 off SO9/RC2 | Acoustic | Standard 24.48 22.54 26.8 41.0 M4 none
PCS 1175 off SO9/RC2 | Acoustic | Standard 24.66 26.78 28.3 41.0 M4 none
PCS 25 off SO9/RC2 T-coil Standard 24.50 29.12 29.0 41.0 M4 none
Figure 10-1
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
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BEJAX500
AX500, CX500
090911-#A

Il. H-FIELD EMISSIONS:

Table 10-2
HAC Data Summary for H-field
Conducted Excl
. Time Avg. | Peak Field FCC Limit FCC
Mode Channel Backlight RC/SO |Scan Center| Battery Pov:::; :‘t) BS Field (Afm) (dBAIm) (dBA/m) | MARGIN (dB) RESULT Bloc;k: per
H-field Emissions

CDMA 1013 off SO9/RC2 | Acoustic | Standard 24.37 0.1635 -17.6 0.6 M4 none
CDMA 384 off SO9/RC2 | Acoustic | Standard 24.21 0.1609 -17.7 0.6 M4 none
CDMA 777 off SO9/RC2 | Acoustic | Standard 24.50 0.1551 -18.1 0.6 M4 none
PCS 25 off SO9/RC2 | Acoustic | Standard 24.50 0.0713 -26.5 9.4 M4 none
PCS 600 off SO9/RC2 | Acoustic | Standard 24.48 0.0595 -28.0 9.4 M4 none
PCS 1175 off SO9/RC2 | Acoustic | Standard 24.66 0.0682 -26.8 9.4 M4 none

- |
4

Figure 10-2
Sample H-field Scan Overlay
(See Test Setup Photographs for actual WD overlay)
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BEJAX500
AX500, CX500
090911-#A

lll. Worst-case Configuration Evaluation

Table 10-3
Peak Reading 360° Probe Rotation at Azimuth axis
Conducted . ) .
Mode Channel Backlight RC/SO Scan Center| Battery Power at BS :.'T: A\I/g. Pzaé(vlimld F?’g\ll';m't M AR:;I::J: oB RESULT
(dBm) ield (V/im) |  (dBV/m) (dBV/m) (dB)
Probe Rotation at Worst-case
PCS | 25 | off | SO9RC2 | Acoustic | Standard |  24.50 31.15 296 41.0 M4
E(roll)
29.7 V/im £0.34 dB;
60—
55-F
50-F
451
40-F
35-F
.gso B B s st S P S WS
25-F
20F
15—
10+
5+
0:\\II\IIIIII\II\\I\II\IIIIIII
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 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 9/10/08 Biennial 9/10/10 GB41450275
Rohde & Schwarz | CMU200 Base Station Simulator 5/29/08 Annual 5/29/09 836371/0079
Rohde & Schwarz | CMU200 Base Station Simulator 12/6/07 Annual 12/5/08 107826
Rohde & Schwarz | CMU200 Base Station Simulator 7/23/08 Annual 7/23/09 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 7/13/07 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 7/17/08 Biennial 7/17/10 1062
SPEAG CD835V3 Freespace 835 MHz Dipole 7/16/08 Biennial 7/16/10 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 6/26/08 Annual 6/26/09 704
SPEAG DAE4 Dasy Data Acquisition Electronics 1/30/08 Annual 1/29/09 649
SPEAG ER3DV6 Freespace E-field Probe 7/17/08 Annual 7/17/09 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 7/117/08 Annual 7/17/09 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 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 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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Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

:';;_

PCTEST

ENGINEERIMG LABORATORY, M

PCTEST Hearing-Aid Compatibility Facility
DUT: CD835V3 - SN1082

s Probe: ER3DMVG - SN2335; Calibrated: 11202007
« Sensor-Surface: Omm (Fix Surface)

v Electronics: DAR SnGE5; Callbrated: 8252008

® Phantom: HAC; Type: 5D HAC P01 BA;

* [easurement S DASY4, V4.7 Builld71;

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

dB
0.000

-2.52

-5.04

-7.56

-10.1

-12.6

Type: COB35V3
Serial. 1082

Measurement gridt dx=5mm, dy=5mm
Probe Modulation Factor = 1.00
Reference Value = 1059 VWm; Power Crift =-0.017 dB
Average value of Total (interpolated) = 161.25 ¥im

Date: 9/17/2005

0 dE = 163.5V/m

0809151320.BEJ

September 19 - 20, 2008

Cellular/PCS CDMA Phone with Bluetooth and EvDO

PCTEST 2008
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ENGINEERIMG LABORATORY, |MC

N\ PETEST"

PCTEST Hearing-Aid Compatibility Facility
DUT: CD1880V3 - SN1064

Type: COD1880v3
Serial: 1064

- - E

Communication System: CW; F 1880 MHz

reqguency:

Measuremnent Standard: DASY4 (High Precision Assessment)

DASYE Configuration:

Probe: ER30VE - SM2335; Calibrated: 11202007
« Sensor-Surface; Omm (Fix Suface)

Blectronics: DARS 5nE65; Callbrated: 8252008
Phantom: HAC; Type: SD HAC P01 BA;

* Neasurement SWY, DASYS, V4.7 Build 71,

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

Measurement gridt dx=5mm, dy=5mm
Frobe Modulation Factor = 1.00
Reference Value = 151.2 Vim; Power Drift =-0.095 dB
Average value of Total (interpolated) = 133 .75 Vim

Date: 9/17/2008

dB
0.000

-1.41

=

-2.82

-4.22

-5.63

-7.04

0dE=1236.7V/m

PCTERT 2003
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Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

7z

PCTEST

ENGINEERING LASORATORY, IN

PCTEST Hearing-Aid Compatibility Facility
DUT: CD835V3 - SN1082

Probe: H3DWE - SN&170; Calibrated 11202007

« Sensor-Surface: Omm (Fix Surface)

Blectronics: DARS SnE65; Calibrated: 8252008
Phantom: HAC; Type: SD HAG PO BA;

* [Weasurement S DASYS, W47 Buld71;

Type: COB35Y3
Serial: 1052

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

dB
0.000

-4.08

-8.16

-12.2

-16.3

-20.4

Measurement grid dx=5mm, dy=5mm
Probe Modulation Factor = 1.00
Reference Yalue = 0421 Afm; Power Drift = 0.089 dB
Maximum value of Total (interpolated) = 0.421 Afm

Date: 9/17/2008

0dE=0421A/m

0809151320.BEJ

September 19 - 20, 2008

Cellular/PCS CDMA Phone with Bluetooth and EvDO

PCTEST 2008
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Measuremnent Standard: DASY4 (High Precision Assessment)

DASYE Configuration:

7

PCTEST’

ENGINEERIMG LABORATORY, |MC

PCTEST Hearing-Aid Compatibility Facility
DUT: CD1880V3 - SN1064

Probe: H3DVG - SNB1T0; Calibrated: 11202007

« Sensor-Surface; Omm (Fix Suface)

Blectronics: DARS 5nE65; Callbrated: 8252008
Phantom: HAC; Type: SD HAC P01 BA;

* Neasurement SWY, DASYS, V4.7 Build 71,

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

dB
0.000

-3.04

-6.08

-9.12

-12.2

-15.2

Type: COD1880v3
Serial: 1064

system: CW; Frequency: 1880 MHz;

Measurement gridt dx=5mm, dy=5mm
Probe Modulation Factor = 1.00
Reference Value = 0438 Alm; Power Drift = 0.070 dB
MWaximum value of Total (interpolated) = 0,446 Afm

Date: 9/17/2008

0 dE = 0446A/m

0809151320.BEJ

September 19 - 20, 2008

Cellular/PCS CDMA Phone with Bluetooth and EvDO
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N\ PETEST
PCTEST Hearing-Aid Compatibility Facility

DUT: AX500

Type: Cellular/fPCS COMA Phone with BT and EVDO
Serial: 09091144
Backiight off
Dty Cyela: 1.1

Measurement Standard DASYS (High Precision Assessment)

DASY4 Configuration:

® Probe: ER3DVE - SN2335; Calibrated: 11/20/2007
* Sensor-Surface: (Fix Surface)

® Flectronics: DAES Snees; Calibrated: 8252008

* Phantorm: HAC Main; Type: S0 HAC PO1 BA,

* [easurement SW: DASYS, V4.7 Build 71;

dB
0.000

-1.18
-2.36
-3.56
-4.73

-5.91

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

Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 71.0 Wim
Probe Modulation Factor = 0.845
Reference Yalue = 87.7 V/m; Power Drift = -0.017 dB

Hearing Aid Near-Field Category: M4 (AWF 0 dB)
Fealk E-field in Wim

|Grid 1 ?Grid 2 ;Grid 3
66.1 |70.2 69.4

Grld 4 Grld 5 TGrid 6
66.8 71.0 |70.3

l6rid 7 |rid 8 ?-Grid 9
61.8 66.7 66.1

‘}
ke

0dB=71.0¥/m

Date: 9/19/2008

PCTERT 2008

FCC ID: BEJAX500

HAC (RF EMISSIONS) TEST REPORT

Reviewed by:
Quality Manager
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Date: 9/19/2008

7w\ PETEST

PCTEST Hearing-Aid Compatibility Facility

DUT: AX500

Type: Cellular/fPCS CDMA Phone with ET and EVDO
Serial: 090911-4A
Backlight off
Dty Cyela: 1.1

Measurement Standard DASY4 (High Precision Assessment)
DASY4 Configuration:

* Probe: ER3DWE - SN2335; Calibrated: 11/20/2007
Sensor-Surface: (Fix Surface)

Hectronics: DAEA Snees; Calibrated: 8252008
Fhantom: HAC Main; Type: S0 HAC PO1 BA;
Measurement SW: DASYS, V4.7 Build 71;

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

Measurement grid: d«=5mm, dy=5mm
Maximum value of peak Total field = 28 6 Vim
Probe Modulation Factor = 0.969
Reference Walue = 24 .7 Vim, Power Drift = -0.129 dB

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

Grid 1 |Grid 2 |Grid 3
23.7 286 28.6

Grid4 |Grid 5 |Grid 6
20.8 27.0 27.0

Grid 7 | Grid 8 |Grid 9
25.6 (200 20.3

dB
0.000
-1.22
-2.44
-3.65
-4.87
-6.09
0dBE = 28 6Yim
PCTEST 2008
Reviewed by:
FCC ID: BEJAX500 HAC (RF EMISSIONS) TEST REPORT @ LG )
Quality Manager
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7\ PCTEST"

PCTEST Hearing-Aid Compatibility Facility

DUT: AX500
Type: Cellular/PCS CDMA FPhone with BT and EVDO
Serial: 0909 11-4#A
Backlight off
Dty Cyele: 11

Measurement Standard DAY (High Precision Assessment)
DASY4 Configuration:

* Probe: H3DVG - SNEAT0; Calibratec: 11/202007
Sensor-Surface: (Fix Surface)

Hectronics: DAEA Snees; Calibrated: 2252008
FPhantom: HAC Main; Type: S0 HAC P01 BA;
Measurement SW: DASYS, V4.7 Build 71;

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

Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 0.132 Afm
Probe Modulation Factor = 0.807
Reference Walue = 0.098 Afm; Power Drift = 0.080 dB

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

Grid 1 |Grid 2 |Grid 3
0.122 |0.089 0.054

Grid4 |Grid 5 |Grid 6
0.132 |0.095 |0.060

Grid 7 |Grid 8 |Grid 9
0.132 |0.095 |0.061

dB
0.000

-2.96
-5.92
-8.88

-11.8

-14.8

0dE = 0.132A/m

Date: 9/19/2008
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7\ PCTEST

PCTEST Hearing-Aid Compatibility Facility

DUT: AX500
Type: Cellular/PCS CDMA FPhone with BT and EVDO
Serial: 0909 11-4#A
Backlight off
Dty Cyele: 11

Measurement Standard DAY (High Precision Assessment)
DAZY4 Configuration:

* Probe: H3DWE - SNEAT0; Calibratec: 11/202007
Sensor-Surface: (Fix Surface)

Hectronics: DAEA Snees; Calibrated: 2252008
FPhantom: HAC Main; Type: S0 HAC P01 BA;
Measurement SW: DASYS, V4.7 Build 71;

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

Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 0.048 Afm
Probe Modulation Factor = 0.667
Reference Value = 0.061 A/m; Power Drift = -0.142 dB

Hearing Aid Near-Field Category: M4 (AWF 0 dB)
Peak H-fisld in A/m

Grid 1 |Grid 2 |Grid 3
0.048 0.041 0.031

Gridd |Grid 5 |Grid &
0.044 |0.042 |0.039

Grid7 |Grid 8 |Grid @
0.045 |0.045 |0.040

dB
0.000

-1.63
-3.07
-4.60

-6.14

-1.67

0 dE = 0.048A/m

Date: 9/19/2008

PCTEST 2008

FCC ID: BEJAX500 HAC (RF EMISSIONS) TEST REPORT

@.c
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0809151320.BEJ September 19 - 20, 2008

EUT Type:

Cellular/PCS CDMA Phone with Bluetooth and EvDO

Page 34 of 73

© 2008 PCTEST Engineering Laboratory, Inc.

REV 7.1
06/02/08



14. 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

Ingaring AG
I.E.E-nﬂlmmm

AcsinSing by Fe SWiEe Actredtatan Serdor (DAT)

Tie Swizs Aporeddston Seivics I8 aha o1 e sgnaioiss io ths A
Wil alvral Agrecment for dhe recogriien of calibration ceificales

Clcnt

P g apa, ﬁ&jﬁ -
PCTmt
_

Mimary EaneaTs |3

Py rer EMITE sl |
et eeranr CE415A WA RS
P BEPSNT ELST08 WA AR ET
| Mulfomrea v 3 dH Sberagler Sh= 5505 el
|Feforwinoe 20 43 M esine B S50 22000
Referencs J2 o) AmsAcsirr iz S8 26 D
IRfarnnog Smba L3S 2K
DEE4 | g

Stond s ika

W gossrnl WP BEEEC L A0 VD
arstrk Aaakmer HF SREIC

oMt on Fquamens sed (STE cifcsl for seibrmiion)

Sl Dy (FC L by, Crimense bis ) Swhwiad Cillvaton
a0t (METAS, Mo, 21700670 R
00T (METAR. Mo, F17-00677) Far0i2
28 0aar 0T (METAS, Mo 217-0061) Hare3
B0 (MELAE, Ho, ZIT000E) At
2BSMan0T (HETAS. o, 217-0067°) Rl
BRLgT [METAS, Wi 20700000 FLgp OB
20cra0 SPCAT, Ma, ERZ-2525_0=07] =B
AaandlF (ERAG, Mo, DRE4-BH1_ApnT) Agry

e (Dol finw Pond i
el 5] PAPFAL, b Seoarn ek Q-7
1Bk 1 (SELAS (r ol S DET)

3 S b eedizahied Kalbrioiiont
B ST dSionnags
Servizio svizzarm & Brabera
Baiis Calibrstion §endes

Tivis carl b allen € EriPiear dine raenks s traosaslily |2 PERONA! SNARGs, whist e e phyats uaes o mesarorel (311
The reszzerseres md he uryieisichien wish condaincy pobalilty 506 ghen on Fa dnimeng pages @ @ e of 199 con et

A1 2wz hanmn baar corouctad i lhe clowed laboreion; WoiRy amerermont semparenrs (17 « 3P0 ard humiddy < P,

Tiiks saitialion cofeats shell net ke mproeced seoopd s Tl wiou! wnillen eyl of T lasestan

Cenifizate Mo: EG3-ZX35 Mow(!
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HAC (RF EMISSIONS) TEST REPORT

@c

Reviewed by:
Quality Manager

HAC Filename: Test Dates: EUT Type: Page 36 of 73
0809151320.BEJ September 19 - 20, 2008 Cellular/PCS CDMA Phone with Bluetooth and EvDO B
© 2008 PCTEST Engineering Laboratory, Inc. REV 7.1

06/02/08



Calibration Laboratory of
Sphrald & Fartnor

Erilnearing AG
Zeugnoysstrasse £, 004 Tuwich, SweHzariaed

s Spheszizatizchat Kalineandinn

Faruira siisan O EAlonnuDy
c Burvizle sl oo ol barstara
5 sulas Culibrutin Garie

Gy it 1 5y g Swd fonedbr oo Surdu 1SR Aemalillon Ho! SOE 108
The Swins Aecrertreion Santoe 15 one of the sigralen BE e Mha B
MuAlliztoral pgranin Pt G coeognitian of Callbrion Godif:atan

Glossary:

MNOR:Mx v .z sersilvity in fres spaca

oDk diode: comgession point

Polarization o i wtation around probe axis

Polarization % & rotation around an axis that is b the plane norral 1o probe agis (ot

measurcment center), ta., & = 0is normal to profbes axls

Connectix Angla information used 'n DASY systarn to align probe sensor X to the robot

coodinate systern

Callbratian s Performed Accarding te the Following Standards:
a) |EEE 5td 1304-2005, ' IEEE Standarc far salllbration of sloctromagnetic flele] semeors and

probes, excluding antennas, from % kHz 1 40 SHzZ®, Decemtber 2000,

Mathads Applicd and Interpratation of Parameters:
RMORME. Y 2 Assessed for E-field puiarzaton @ = 0 for XY sensors and 3 = 80 for £ senscr

ooy b ERF23EG Wowd? o 21019

o 900 MHz it TEM-ecll; 3 = 1850 MH2 R22 wavequide ).
NORM T vz = NORMx, y.v * Irequency_responae (soa Fraquency Response Char).

PCFY, b DCP ara numencal linserizaion parameters assessed based on the data of
pouwer mawaep ino uncerainy requires ). DOP doss not dapend on freguency.

Sritarical isotropy (30 dewiation fom isotropy) in g locally komoganeous ficld realized
1E5:n] an open waveguide astup,

Sendor Ofset The scnsor ofser corespnds 0 e offset of vidas! messurament center
from the probe lip [on probe agis). ko oleranca required.

GConnector Angle: The angie is asscesed using the information gained by determining e
NORAY (o uncerainiy sequired).

RL

Reviewed by:
FCC ID: BEJAX500 HAC (RF EMISSIONS) TEST REPORT @.c eviewed by
Quality Manager
HAC Filename: Test Dates: EUT Type:
ilename est Dates ype . Page 37 of 73
0809151320.BEJ September 19 - 20, 2008 Cellular/PCS CDMA Phone with Bluetooth and EVDO

© 2008 PCTEST Engineering Laboratory, Inc.

REV 7.1
06/02/08



ERZDVE SN:2335 MNoyember 20, 2007

Probe ER3DV6

SN:2335

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

Calibrated for DASY Systems

e ann-cormpaliblz e th DASYE aystem!)

Coart iz Pu; ER3-Z330 NCowir SegE ol
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ERIDVE SH:23T5

Mavembaer 20, 2007

DASY - Parameters of Probe: ER3DV6 SN:2335

Sensitivity in Free Space wf{v.-'mﬁ Diade Compression”
Naarn 184 £ 101 W ik=2) DCP X B3 S
Marry 1.67 + 101 % {k=2] nizP Y 31 mv
HatmZ 1.92 £ 101 % (k=2} OCF Z 86 My

Frequency Corroctan

Sensot Offaet

ks
¥
z

X
¥
4

Connector Angle

0.0
0.0
0.0

(Prabe Tp to Senser Canler)

28 mm
2.5 mm
2Amm

285"

measuratent multiplied by tha coverage factor ka2, which far a narmal distrbution

corresponds bo 4 coverage probability of approxtmately 95%.

A numzcisd lnnuizaticr pazzinslel, wocara e nsl requite

CaH besre Mol R 3AR MaulT Fage q of §
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ER3DVE SN: 2235

November 24, 2007

Frequency Response of E-Field
(TEM-Cell: i 118 EXX, Waveguide R22)

Frequency responses [monnalized]

! i

i -0

; loe e e
! i

I nr o -

i i

: |

i Q- - -
: i

. ng + .

E a S0

==

i L s
I [ P
R IR e
i B T
1005 1302 2000 2RoN aEA
f [MHz]
—a—TEM —B—F2
——TEM

—a—Rx

Lincertainty of Fragquancy Response of E-fleld: £ 82 [k=2]

Sarl¥ 2ale Mot L L2053 Ll S

Paga 5070
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ER3DVE SH:2335 November 20, 2007

Receiving Pattern (¢), 3 = 0°

SO e

f= 600 MHz, TEM ifi110EXX ; f=2500 MHz, WG R22

Receiving Pattern {¢), 5 = 90°

f = 500 MHz, TEM ifi110EXX [ f = 2500 MHz, WG R22

|
[
|
|
|
|
|
|
|
L l+>=: ——y —8—7 —O—lt

Cedificate Na: ER3-23358_MNewd7 Fage & o @
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ERIDVE SN:2Z335 Movamber 20, 2007

Recelving Pattern (¢), 5 = 0°

i 20 PIHZ
== 113 MHz i

Ermor [48]

Uncertainty of Ax 8l lsomopy Assessment: & 55% (k=2

Receiving Pattern {¢), 5 = 90°

1n
[k}
0F - —— 30 M
0.4 -
LB g Pt
i = '_\ - . —aga 00 REHL
| € 'ﬂ; il . |-—I— 1800 hHz
AR L e 2500 HHE
' el :
H _"\ E
ao b
1l :
Uncantal nty of Axlal Isotropy Asscssmont: £ 0.5% (k=2]
——ilaale: Mo E:’{'}-EH'_"&__I‘JD'\'E'." Paca T o'y
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ER2CWSE SN 2335

Hovember 20, 2007

Dynamic Range f(E-field)
{Waveguide R22, f = 1500 MHzZ}

Serrear Vaalbage [L¥]

Unoeraliy of Linearlty dssessment: * 0.6% (k=2}

Cartif 2372 Ma; ER3-2505% Mowel™ 17age & afd
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ER3IDVG SN:2335

Wovember 20, 2007

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

s B ¥
B-1,70--0080 -0 =0LED B-0E-DAR B-0 404,50 -0 20-0.00
Ol 20 B2 (A0 DoAp-a6e  B0ERI.00  E0E-1 0]

Errer [4E]

Uncertainty of Sphercal laotropy Assessment: & 2.6% (k=2)

Corlificeta fln; FR3-2335 NowlT Fageboll
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Calibration Laboratory of LU

Schmid & Partner s &
Engineering AG g s

Zsughausstrasse 43, 0004 Zurich, Switzeriand ‘ﬂuﬁfk

Accrediled by the Swiss Accreditabion Sendce (BAS)
The Swiss Accraditation Service is one of the signatories to the EA
Multilateral Agreament for the recognition of calibration certificates.

y 7 ) 3

her Kallbrl

Service sulsse délalonnage
Servirla svizzano di taratura
Swiss Calibration Service

accreditation Ho.: SCS 108

Olljurcl

Calibration procoduns(s)

Caitiration date:

Condition of the calibrated item | [

This calibration curfificste documents the iraceablity to national standards. which realize the physical unita of measuremaens (S1),
The and teu with confidence probabilty are given on tha falicwing pages and are par of the certilcate.
All catmations have bean concucted In ths doasd y ‘adilily: envi Tl temp {22 + 3P'C and hurridity « T0%.
Calibration Eguipment used (MATE crifical for calibration)
| Primary Stancards g Cal Dats (Caibrated by, Gentficate No.) duted C:
Powar meter E4£158 G341293874 29-Mar-07 (METAS, No. 217-00670) Mar-08

Power sensor F44124 MY A 1405277 28-Nar-07 (METAS, No, Z17-00670) blar-03

Pewer sensor C44128 MY41408087 20 Mar 07 (METAS, Mo, 297-00E70) Mar-08

Reterance 3 d& Atienuator SM: 35054 (X)) B-AUR-CT IMETAS, No. 217-00719) HAoug-05

Reference 20 0B Attenuator 5M: 55086 (20b) 2¢6-Mar-07 (METAS, Ho. 217-D0ET1) Mar-08

Riferancs 30 dR Aten o SM: 55120 (30b) B-Aug-LT (METAS, Ma. 217-00720) Aug-DB

Reberance Srobe HIDWE SM: 182 2.0c-07 (SPEAG, No. H3-6182_0ct0T) Oct-C8

DAE4 SM: 554 20-AprdT (SPEAS. No. DAE4-654_AprT) Ppr-0B

Secnndary Standards IC # Chack Date (in howse) Scheduled Check
RF genarstor HP 06460 US3642001700 A-Aug-E9 (BPEAG, in house chock Oct-0T) In house check: Oct-08
Nubwark Analyzer HE 8753E US3ITINNELE 1E8-0e101 (SPEAG, In house check Oct-0T) In housa check: Oc-08

Function Signature

Callbrated by:

Aporoved by:

This calibration ceriificate shall not be neproduced exosgd in full withoul williin spproval of the lBborakry.

Certificate Mo: H3-5170_Nowvd7 Page 1 of &
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Calibration Laboratory of

5 Schwaizerlscher KalbHavdiangt

Schmid & Partner c Service suisse d'btalonnage

Engineering AG Servizio avlzzeta dl taratura
Zeunhausstrasse 43, 8004 Zurieh, Swlizerland 5 Swiss Calbration Sarvice
Agcredited by ie Smis: Atcraditation Servise (SAE) Accraditation No.; SCS 108
The Swiss Accreditation Svrvive 15 one of the slynatories to the BA
Multliateral Agregment for the receqititlon of calibration certificates
Glossary:
NORMxy,z sensitivity in frec spacs
CCP diode comprassion poini
FPolarization ¢ o rotation around probe axis
Faolarization & & rofation around an axis that is in the plane normal ta probe axis (at

measuwrement center), e, & = 0 is normal to probe axis

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

coordinate system

Calibration is Performed According to the Following Standards:
a) IEEE Sid 1309-2005, © IEEE Standard for calibration of electremagnetic field sensors and

probes, excluding antennas, from 9 kHz to 40 GHZ", December 2005,

Meothads Applied and Interpretation of Parameters:

X Y.Z_alataZ: Assessed for E-field polarization 8 = 80 for XY sensors and § =0 for £
sensor {f < 800 MHz in TEM-cel; f > 1800 MHz: R22 waveguide).

X Y.Z(F_abataZ= X Y.7_allataZ?® fraguency_response (see Frequency Respanse Chart).

DCPx, v,z DCP are numerical linearization parameters assessed based on the data of
power sweep (no uncerainty required). OCP does not depend on frequancy.

Spherfcal isofropy (30 deviafion from isotropy): in a locally homogeneous fieid realized
using an open waveguide setup.

Sensor Offsef: The sensor offset corresponds to the offsei of vilual measurement center
fram the probe &ip (on probe axis) No tolerance required.

Gonnactor Angle: The angle is assessed using the information gained by determining the
X _alataZ ino uncerainty reguiced).

Cartfigate No: H3-6170_NawlT Paia 2 of &
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H3IDVE SN:B170 November 20, 2007

Probe H3DV6

SN:6170

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

Calibrated for DASY Systems

(Mcte: non-cempatibls with DASY2 systemt)

Cedifieate Mo H3-5170_Nowd7 Page 3of 8
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H3iDVE SN:6170

November 20, 2007

DASY - Parameters of Probe: H3DV6 SN:6170

Sensitivity in Free Space [A/m / N{pV)]

X
hi
2

ald at

a2

2.494E-03 1.205E-4  1.80BE-6 £ 5.1 % (k=2}
2.631E-03 5.69BE-6 -2.55TE-5 + 5.1 % (k=2}
2.954E-02 -6.T9BE-5  2.803E-5 + 5.1 % {k=2)

Diode Compression’

DCP X
RCPY
DCP Z

Sensor Offset

X
Y
i

5 mvy
85 mv
86 my

Connecior Angle

(Prabe Tip to Sensor Center)

3.0 mm
3.0 mm
3.0 mm

-358 °

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
corresponds to a coverage probability of approximataly 95%.

T americak i pRIATIAISr LIAGEIRINTY not reguien
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H3DV6 SN:B170 November 20, 2007

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

i 14 v m
£3 0 |
i
= 120
b
[
S 1.1
£
g
£ 1.0
-
: @ e —— - e L A —
DB i
: ] i
i & H
: @ i i
L X s = i
; i
| : Lo .
! i
0B ; : AT S P JRSS S |
0l an 100C 1800 2000 250 3002
t{MHz]
Py —&— TEM —B—R22
Uncertainly of Frequency Response of E-field: £ 6.3% (k=2)
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H2DV6 SN:6170

i}

= 300 MHz, TEM Hi110EXX

Receiving Pattern (¢), 9 = 90°

Receiving Pattern (¢

November 20, 2007

), 8 =0°

= 2500 MHz, WG R22

e N e v -8 -—Oto| | —o—x
S — |
Certficste Moo H3-B170_Nov(7 Pegabol 8
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H3DVE SN:6170

Cartificats Ne: H3-BT70_Novl¥

Errer [dB]

Error [dB]

November 20, 2007

Receiving Pattern (4), 3 = 90°

—&— 300 MHz

| el B0 MHz

—E— 1000 Mz

i
. et 750 MHz
|

- —ih— 2500 Mz

360

80 180
#1'1

240

Uncertainly of Axial isotropy Assessment: £ 0.5% (k=2)

Receiving Pattern (), 9 = 0°

| —o— 300 1t
I'-ﬂ- 60 MHz
—0— 750 MHz
el 1300 MHz
[ 2500 MHz |
&0 120 a0 240 jelile) 0
41

Unecertainty of Axlal Isotropy Assessment: £ 0.5% (k=2}
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H3IDVE SN:6170 November 20, 2007

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

—

-

Sansor Voltage [uv]

ey

e

s

H fAfmy at 1500 KMHz

B A gl ——7

i
i m
i =
;8
P
i
Gom (.01 0.1 1
i K [Atn] at 1800 MHz
Uncertainty of Linearity Assessment: & 0.6% [k=2)
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Calibratiun Laboratory Of \ el 5 rsﬂ‘\ Schwelzerischer Kalibrierdienst
Schmid & Partner N HliSg S
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

c Sarvice suisse d'étalonnage
Servizio svizzero di taratura
5 Swriss Calibration Service

Aceredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilaleral Agreement for the recognition of calibration certificates

ciemr  PC Test Cerlificate No: CD835V3-1082_Jul08

|CALIBRATION CERTIFICATE |
Object CDB35V3 - SN: 1082 ‘

| Calibration procedura(s) QA CAL-20.v4 i

Calibration procedure for dipoles in air

Calibration date: JU|}I' 16, 2008

Gonditian of ine calibrated itam In Tolerance

This calibration certficate docurments the traceability to national standards, which realize the physical units of measuremants (SI).
All caliprations have been conducted in the closed laboratary facility: envirenment fempsrature (22 2 370 and humic by < 7%,

Calibraticn Equipment used (METE crlical 1or calibrationr

Frimary Standards lio# Cal Date (Certificate No.} Schedulad Caliaration
Powier meter EPM-4424 GRITIBOT0 04-0ct-07 (Mo, 217-00736) Oct-08

Fowear zensar HP RAR1A LIS37 20273 (M-0c1-07 (No. 217-00738) Oct-08

Probe ERZDVE Gh: 2336 31-Dec-07 (Mo, CRI-2306_Decd?) Dec-08

Probe HEOWE SM: 6085 31-Dec-07 (Mo, H3-6065_-DeclT) Crec-03

CAE4 SM: 781 2-0ct-07 {Mo. DAE4-781_OctdT) Oct-08

Secondary Standards D& Check Date [in housa) Schaduled Check
' Power moter EPW-447 9B GB4242091 11-May-05 {in house chack Qcl-07) In heuse check: Oct-08
Power sensor HF 84824 USE7205507 11-May-05 {in house check Ocl O7) In house check: Oct-08
Power sensor HP 8482H 3318A00450 O-Jan-U2 (in houze check Oet-00) In house check: Cot-08
hetwork Analyzer HP 8733E US37300505 16-Cet-01 {in housa chack Oct-07) In house check: Oct-08
FF generator E44338 MY 41310381 22-Monw-04 {11 houss chack Oct-07) In house check: Oct-09

Mame Function Signature
Calibrated kby: Claudio Leubler Laboratory Technician

Approvad by: Fin Bamholt Technical Direcior ;"‘géM
: i

Izeupd Juy 23, 2008

This calibration certificate shall not be repredused exoept in full without written appreval of the laboratory.

Cerfiticate No;, COB35V3-1082_JulDg Page 10f&

b
i v 1
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Calibration Laboratory of

5 Schweizerischer Kalibrierdienst
Schmid & Partner c Service guizse o Stalennage
Enginearing AG Servizio svizzerc di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland S Sviss Calibration Service
Acerediled by the Bwiss Accraditation Service (SAS) Aecreditation Me.. SCS 108

The Swiss Accreditatlon Servies 35 ohe of the signatories to the EA
WEultilateral Agresmant for the racognitlon of callbration certlficates

feforences

1

AMNSGI-CE3.19-2006

#American National Standard for Methods of Measuternant of Compalizlily between Wirstess
Communications Devices and Hearing Aids.

flethods Applied and Interpretation of Parameters:

Cerlficate Mo, CIEINNE-I0EE _J0gE Faga 2 of 6

Cocrdinate Sysfem: y-axis &5 in the direction at the dipols arme. z-axis is tram the basis of the antenna
imoLnted on the tahle) invards iIs fead paint berweesn the dun dipele arms. x-axis is normal io the ather
axes. In coincidence with standard £1], the measurcrcrt planes (probe scnsor center) are sedeeted o be o
a cislance of 10 mim abovs the tof edge of the dipole arms.

Meazsurement Conaitions: Further details are availalle fom the hardocpizs at the ond of the cetificate. All
figures statac in the certiticate are valid at the trequarcy ind cated. |he torward power {2 the Sipole
connecior is sel with a calibrated power meter cannested and monitored with an auxiliary powsar meter
cohnectod to a dircctional coualer. Whlo the digole undar teasl is connectad, the forsward power s adjusied to
e same fevel,

Artenna Positioning. The dipole is mountsd on a HAGC Test Arch phaniom using the matcing dipols
pasitionsr with the anms Forizontal and the teeding cable coming froe the flosr, The measurements are
parformad n a shielded raom with absorbers around the setup te reduce the reflectians.

It ks werificd before the mounting of the dipale under the Test Arch phantom, that s arms are perfectly ina
fire, 11 is mslallod o the HAG dipole positicner wilh s arms parallel befow the dietectrc reference wire and
able to mova elastically in vertical direction wthout changing its relative pasition o the top center of the Tast
Arch phantam. The vertcal distance o the probe is adjusted after dipole maunting with & 2ASY4 Surface
Check job. Before the measurement. the distance batwean phantam saraes and proba Ui i3 varifiad. Tha
oroper measurement distance is selected by shoosing the matching section of -he HAC Test Arch phaatorn
with the proper device reterence point (upper surface of the dipoie) and the matching grid reference port (ip
af tha probie) considering the probe sensor offset. The vertical distance to the probe is essential for the
ROCLITACY.

Fead Pont Impadances and Return Loss: These parameters are meesured using a HP 8733E Vecor
Metwork Analyzer. The impedance is specried at the 3MA cannector of the dipole. The mituencs of
retlectizns was elminating by applying the avorageg function while maoving the dipcle ir the air, at ksagt
Therm away from any obstacles.

£- field distribunion: E field is measured in the x-y-plane with an isotropic ERZD-field probe with 180 myW
forward power to the antenna leed point. In sccordance witk |1), the scan area is 20mm widz, #s length
eucaeds ths dipolz arm leagth (180 or 90mem). The sensor center is 10 mm (in 2) above the wp of the dipole
arms, bwo 30 maxama dre available near the ehe of the dipele arms, Assuming the dipole arms ara perfectly
in one line, the average of these two rmaxima (7 subgrid 2 and suhgrid 81 s dedemined 1o compensale {or
ary noh-parallelity to the measuremern: planse as wall as the ssnsor displacement. Tha k-fie d valus stated
as calibralivn value regmesents the maximum of the irterpolated 30-E-field, 10mm above the dipole surfaca,

H-teld distribution: H-field is measured with an isotropic H-Tield probe with 100mW forward power to tre
antenna -eed poind, in he L-y-plans, The scan arsa and senser distance 15 aqu valent re the E-figld scan.
The maximum of the field is ava lable at the center (subgrid 5) above the feed pont. Tha H-lield valle stated
as calibration value represents the maximum of the interpolated H-field, 10mm abowve the dipale surface at
1hie feencd acind,
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1 Measurement Conditions

CASY systemn configuration, as far as not given o1 page 1.

DASY Version

DASY4

V4.7 B71

DASY PP ‘J‘erslon

SEI‘U!CAD

V14 8184

3

Phantom Hf-\.G Test Arch E.D HAG P01 BA #1 O?D :
: Distanca Dipole Top - Prube 10 mm
: Center

Scan resolution

iz, dy 5 mm

Frequency

Forward powaer at dipcle
vonneclor

srea = 20 % 180 mrr

845 MHz + 1 MHz

203 dBm = 130w

Z 008 4B

Input power drift .
2 Maximum Field values
H-field 10 mm above dipole sutface condltlcn interpoiated maximum

Maxinum measued

Uncertainty for H-fizld rpasliterent & 2% (k=2) o

100 MY forward p{.)"\..\_rer

0.448 Afm

E-field 10 mm above dl;;ﬂl? surface c.‘ondltlc- ..... Tr Interpoiated mammum ]
qumum mansured above h;gh end 1 CI mW Tarward powar 170,65 YVim
Maxirm.ar measured above low 'énd 160 mW farward power 188.7 Wim :
Aueraged rLaxinure &hove arm 100 rWW Torward power _ _ 164.7 Vim
Unceﬁ:uniy for Eickd measurement 12.6% (k=2}
3 Appendix
3.1 Antenna Parameters
[Frequency N § |Heturr1 Less | Impedance
E]DDMHZ 1ﬁﬂdl3 _ {425 -111.0

(521+|43}0
i BEO— 150 Ohm

' {434*156}.Ohm

3.2 Antenna Deaign and Handling

The calisration dipcle has a symivelfc geomelry witk a buail-iv wo eiuh matehing neawark, whish leads o the
enhanzed pandwidth.

The dipole i Huill of standard semingid coaxig cable, The inlzrmal makcning ling is open ended. The antenna is
tharefore cpen Ter DG signals.
Cro nat apply fores to dipole arres, as they ars liable to banc, The soldered connections naar the feedpaint may be

damaged. Algr excessive mechanical sress or cverhenling, check Lhe impedance characterist os to ensure that the
internal matehing nelwork is rat affected.

After fong termm usa willl G000 raciated power, only a slight warrking of the gipole nea- the feedpoint can be

measured.

Page 3 ol &
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3.3 Measurement Sheets

3.3.1 Return Loss and Smith Chart

CH1I 5:ii LOG

2 db/REF ~-15 dB

16 Jul

20858 16:03:18

2:-26,499 dB 235.000 BED HHz
. i -

|
|
t
# | | !
- | i F_i—.l___“
I i | |
' i f | | -
Cor | 1 |' 4 ! i
l. ; ]
| z -
! i i f 1
| |4 ! |
3 - —— | 1
B | | | ! ! i
| 1
t t I :‘
1 | | |
CHZ 141 1 U F§ 252431 6 433980 82749 pH 235.080 BE0 MHz

Del

Y
!ES

START

J35.008 838 MHz

Certificate Mo, CRB3EVI-108Z_Julod

STOP 1 335.000 008 MHz

Page 4 of &

CH1 Markars

1:=-16.292 di
sEE.008 MHz

Fe=1E.012 dB
908.088 MH

4i-7E.6 7R dR
958,008 MHz

T~ 1E.730 dib
WE0.000 MHI

CH2Z Harkesrs

41 42,833 %
=11.643 0
203,008 FHz
3 55.953 &
-15.879 0
983,888 FHz
4143363 @
3.3685 &
953.080 FHz
o 43.245 I
14.6EE &
I

FCC ID: BEJAX500

HAC (RF EMISSIONS) TEST REPORT

@c

Reviewed by:
Quality Manager

HAC Filename:
0809151320.BEJ

Test Dates:
September 19 - 20, 2008

EUT Type:

Cellular/PCS CDMA Phone with Bluetooth and EvDO

Page 56 of 73

© 2008 PCTEST Engineering Laboratory, Inc.

REV 7.1
06/02/08



3.3.2 DASY4 H-field result

DateTime: 13072008 134845

Test Laboratory: SPEAG Lab 2
DUT: HAC-Dipole 835 MHz; Type: DB35V3; Serial: 1082
Communication System: CW; Frequency: 835 MHe: Duly Cyeles 11
Mediurm porameters used: o =0 mho/m, =1, p=1 kg dm’
Fhimntom section: RF Scction
Measurement Standard: DASY4 (High Precision Asscssment)
DASYA Conliguration;
e Probe: H3DWVG - SNaDaS; Calibrated: 31, 12,2007
o Sensor-Surface: (Fix Surface)
s  Electronies: DAE4 Sn781, Calibrated: 02, 102007
= Phantom: HAC Test Arch with AMOC, Type: 813 HAC PO1 BA; Secial: 1070
o Measurament SW: DASY L V4.7 Build 715 Pastprocessing SW: SEMCAD, V1 8 Build 182

H Scan - measurement distance from the probe sensor center to CDE35 Dipole = 10mmyHearing Aid Compatibility Test

{d1x3olx1):

Measurement prid: dz=2mm, dy=2mm

Maximum value of peak Total ficld = 0448 A/m
Probe Medulation Faetor = 1,00

Irevice Reterence Point: 0000, (1000, <530 mm
Referenee Value = (0,476 Adm; Power Drift = 0,014 dB
Hearing Aid Near-Field Category: Md (AWF D dB)

Peak [1-lield m Afm

Grid 1 Grid 2 Crid 3

0.374 0.394 0370
M4 M4 N4

Ciriel 4 Grid 5 Ciridd 6

0.427 0448 420
M4 M4 M4

Cirid 7 Giridd 8 Ciriel &
0.384 0.403 0.374
M4 Mid M

b
0.000

2L

B =0.445A/m
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3.3.3 DASY4 E-field result
Date!/Time: 16072008 14:38: 538

Test Luhoralory: SPEAG Lab 2

DUT: HAC-Dipole 835 MHe; Type: DEISVY: Serial: 1082
Communication System: CW; Frequency: §35 MHz: Duly Cycle: 1-1
Medium parameters used: & =0 mho/m, g, = 1; p= 1000 Ia;_:,."m't
Phantom section: RF Scetion
Measurement Slandard: DASY4 (Iigh Precision Assessment)
DASY4 Conliguration:

¢ Probe: ER3DVG - SM23306; ConvF(L, 1, 1) Calibrated: 31122007

o Hensor-Surface: (Fix Surlace)

+  Elcetronics: DAE4 Sn781; Calibrated: 02.10.2007

*  Phamom: HAC Test Arch with AMCC; Type: S0 HAC PO1 BA; Serial; 1070

s Measurement SW: DASYS V4 7 Build 713 Postprocessing SW: SEMCAD, VLA Build 184

E Scan - measurement distance from the probe sensor center to CDE33 Dipole = 10mm/Hearing Aid Compatibility Test
[4ix3aixiy

Measurement arid; di=Smm, dy=5mm

Maximum value ol peak Total ficle = 170.6 Vim

Probe Modulation Pactor = |04

Devize Reference Fomnit: 0000, 0,000, -6.30 nun

Reference Value = 112.4 ¥/m; Power Dritt = 0,000 dB

Hearing Afd Near-Ficld Category: M4 (AWF 0 dB)

Peak E-lield in Vim

Ciridd | Ciril 2 Grid 3
154.4 158.7 154.6
M4 M4 M4

Ui 4 G § Grd &

#1.1 828 7.9
L] M4 ik

Grid 7 Grid 8 Cirid ©
163.7 170.6 162.6

M4 (L) M4
PG| B
c.oon
|
nl |
EXT {14
-4.60
-7.32
TR
TEE
0 dB = 170.6V/m
Certficate Mo, CD336V3-1062_Juldd Page Bof 6
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Cliant PC Test

Certificate No:

CD1880V3-1064_Mar0g

CALIBRATION CERTIFICATE

Otect

Calbrahon procacdura(sh

Calibeation daba:

Croclilan o 1Fad cabbiataed Dom

CD1880V3 - SN: 1064

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

March 11, 2008

Cartificale Me: CONES0VE-

In Tolerance

This cakbration cerifcats documents the traceabdity O raiona Slandands, whech roslize thi physical units of measyrements (51}
Al cabrations hava boan conducted nthe closed laboratory facilily: anvionmant tlemparatuee (22 & 3)°C and humidgity < 70%.

Calipeation Sgquipmant used (MATE ceilical for cabibialhon)

Cal Dabe (Calbralid by, Coitilzan 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, M. 13-8085_-Dec0r)
200807 SPEAG, Mo, DAE4-T8' Dokl

Lk Dk (i Py

Primary Stondosda 0
Power maber EFW-3424 G B AE0 03
Power sensos HPF BAE1A US3TE0aTas
Prmobe ERIDWVE SN X386
Pioe HAOYE SN G065
DAE4 S TEN
Sacondary Standamds o -
Powor meter EPW-44198 GE4242019
Powgt sensor HP BAE2A JSar20ss0T
Powe gensor HP B482H IF1BATIE0
Hetwork Analyzer HP 8753 JEITIN05AS
AF generator E44338 WY AN
Mamie
Cal brabed by: ikip Maali
Approved by Fin B |

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

17:Ainy-05 (SPEAG, in hoasis chick Qet-07)
{-Jane02 [SPEAG, ir houss shick Cet-07)
18-0ct01 (SPEAG, in housa chick Oct-07)
SNon-04 ISPEAR, in hausa chack Oc07)

Funcdon
Lasoratory Tachnizian

Tochrical Director 7— ,{(f:'-'-&‘ é/ fﬂ‘

This caligraton carificato shall nod be reprodaced @pl = full witfout wh ion appecwal of the laboratory.

Schedudnd Calibration
Qo068
Qct-08
D05
D08
Oet-08

Scheduled Check
I s chisch: Nov-08
In st chock: Mov-08:
|7y csiachad chvischs Maori-OHl
I s chioch: Mov-0
Ir e chioch: Mov-0%

Signadury

Issusd: Wanch 12, 2008
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References

(1

ANSI-CEE. 19-2008
Amarican Maticral Standard for Mathods of Measurement of Comaatibility betwean Wiralsss
Commurications Devices and Hearing Aids.

Methods Applied and Interpretation of Parameters:

Coodinale System; v-axis is in the direction of the dipoie arms. 2-axis is fron: the basts 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.

deasurement Gonditions: Further detzils are avallablz from the hardoop es at the end of e verlifivale.
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,

Feed Point Impedance and Refurnt Loss: These paramoters are measurad using a MP B783E Vactor
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,

E- figld distribution: E field i measursd in tha x-y-nlana with an isotropic ERZC-field probe with 100 miy
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,

H-fieid disiribuyion: H-fiald is megsured 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 pover driff < 005dB
2. Maximum Field vahies
H-field 10 mm above dipole surface condition Interpolated maximum

Paximurs enaasired

mcj. v forward power 0.463 A/m

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-fels measdrement: 12.8% (k-2
3. Appendix
3.1 Antenna Paramegters
Frequency Return Loss | Impadance }
T7F10MHe 21.5dB 4475+ 7.810wm
1880 MHz . 20848 { 4%.4 + [8.9 ) Ohn
1800 MHz 21.1de _ {5°.8+8.8) Ohm )
L850 MHz 28048 ; {548-j21)Qwm
(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 ZBEE  1@:53:32

CHI 514 LOG 5 dB/ REF -18 o8 Z-26,940 dE 1 999,000 608 MHz
*
—
N_\\
Cor ]
fivg
16
CH2 841 1 U F5 214944084 9.9355 & 756.46 pH 1 880,088 P98 MHz
el CHE Markers
13 47,580 o
e ’;’:{d—‘ﬁ‘*—\ 72457 &
{ ! 1.71EB0 GHz
{ 2 SLF70 @
! 5456 o
] { 1.98E00 GHz
, 4154520 o
fya - 74350 &
195600 GHz
5 44.EE9 &
E98

"‘\—._h___ﬁ__,f// 2.69680 Giz

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 MIz: Duly Cyule: 1:1

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 Scan - Sensor Center 10mm above CD1380Y 3 Dipole/Hearing Aid Compatibility Test (41x181x1}
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 Value = 0,490 Afm; Power Drift = (L0071 dB
Hearving Aid Near-Field Category: M2 (AWF 0 dB)

Peak H-field in Afm
Gridl 1 Ciid 2 Cirid 3
0,400 0421 0402
M2 M2 M2
Crid 4 Grid 5 Grid 6
0.440 0.463 0.443
M2 M2 M2
Grid 7 Crid & Grid ¥
0.4z 0.427 407
M2 M2 M2
dB —
— 0000 '.!
-3.00 e
i
-0 Bl |
200 [ ] |
az.0 i i i
-15.0 i

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
Hecaring Aid Near-Field Category: M2 [AWF 0 dB)

Peak E field in ¥/m

Grid 1 Grid 2 Grid 2
133.1 136.6 1320
M2 M2 M2
Cirid 4 Grid 5 Grid 6
88.2 90.1 86.1
M3 M3 M3
Gl 7 Girid & Grid @
128.9 135.9 1328
M2 M2 M2

-3.07
-4.61

B8

-1.60 L

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=)
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4.31 DASY4 H-Field Result

Test Laboratory: SPEAG Lab 2

DUT: HAC Dipole 1880 MHz; Type: CDISB0V3; 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; Posiprocessing SW: SEMCAD, V1.8 Build 176

DateTime: 11032008 15:03

42

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

1dB = 1.463Am
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4.3.2 DASY4 E-Field Result
Date/Time: 11032008 16:23:45

Tesl Luberatory: SPEAG Lab 2

DUT: HAC Dipole 1880 MHz; Type: CD1880V3; Serial: 1064
Cummunication Systzm: CW, Frequency: 1880 MHz; Duty Cycle: 111
Medium parameters used: = 0 mhofm, £ = 1; p= 10 kg/m”
Phantam section: E Dipole Section
Measurcment Standard; DASY4 (High Precision Assessment)
DASY 4 Configuration:
¢ Probe: ER3DVEG - SN2336; ConvE(1, 1, 13 Calibrated: 31,12,2007
o Sensor-Surface: (Fix Surface)
o  Electronics: DAE4 Sn781, Calibrated: 02,10.2007
o Phantom: HAC Test Arch with Coil; Type: SD HAC POl BA; Serial: 1070

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

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
000 F
|

i =

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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