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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
above mean sea level. The site coordinates are 39° 11’15”

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 Washington, D.C. 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.

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 (1C-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

Sony Ericsson

PY7A3252041

SONY ERICSSON MOBILE COMMUNICATION INC.
7001 Development Drive

Research Triangle Park, NC 27709
USA

Sony Ericsson

W760a

BD33000QJE

824.20 - 848.80 MHz (Cellular GSM)
1850.20 - 1909.80 MHz (GSM PCS)
826.40 - 846.60 MHz (Cellular WCDMA)
1852.4 - 1907.6 MHz (PCS WCDMA)

Internal Antenna

32.1 dBm GSM850, 30.0 dBm GSM1900, 23.1 dBm
WCDMAS850, 22.9 dBm WCDMA1900

32.2 dBm GSM850, 29.8 dBm GSM1900, 23.4 dBm
WCDMAS850, 23.06 dBm WCDMA1900

GSM850, 128, 190, 251, BT Off

GSM 1900, 512, 661, 810, BT Off

WCDMA 850, 4132, 4183, 4233, BT Off
WCDMA 1900, 9262, 9400, 9538, BT Off
Licensed Transmitter Held to Ear (PCE)
850/1900 GSM/WCDMA Phone with Bluetooth

Figure 31
HAC Assessment System
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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 [2]

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) j
Directivity + 0.2 dB in air (rotation around probe axis) -
+ 0.4 dB in air (rotation normal to probe axis) _Flgure 5
Dynamic Range 2 V/m to > 1000 V/m E-fleIdPFr:)ebe(;space

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

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

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

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

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

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

Probe Tip Description

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

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

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

The electric field probes have a more irregular internal geometry because it is physically not possible to
have the 3 orthogonal sensors situated with the same center. The effect of the different sensor centers is
accounted for in the HAC uncertainty budget ("sensor displacement"). Their geometric center is at 2.5mm
from the tip, and the element ends are 1.1mm closer to the tip.

Connector Plan

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

\

N4

(seen from back) (seen from front)

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

Instrumentation Chain
Equation 1

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

E = % ui+ (i« CF)(DCP)
| Norm; +ConvF

whereby

Er electric field in Vim

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

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

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

Conditions of Calibration

Felas for Offset

Iilezcurepasrt

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

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

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

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

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

15 —

Frequancy response [normalized)
s 2 :

or

08—

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

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

Figure 5-3 E-Field Probe Frequency Response

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

Frequency Response of H-Field

(TEM-Cell:ifi110, Waveguide R22)

Fraquency response (normalized)

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

| —= ——TEM Rz |

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

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

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

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

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

SPEAG Robotic System

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

Figure 5-5
SPEAG Robotic System

System Hardware

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

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

controller
(CETMEByps)

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

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

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

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

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

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

C'onvF = sensitivity enhancement in solution

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

f = carrier frequency [GHz]

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

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

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

E E2+EL 4+ E?

tot = 1\|.

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

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

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

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

. RF EMISSIONS

Test Instructions

¢ Confirm proper
operation of probes and
instrumentation

¢ Position WD

¢ Configure WD Tx
Operation

Per Section 4.3.1.2.2 (1-3)
v

¢ Initialize field probe and
take reference reading

¢ Scan Area

¢ Measure drift

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

Per Section 4.3.1.2.2 (7-9)

Both E & H Field
Scanned?

Identify & Record Category

Per Section 4.3.1.2.2 (10) &
7.2

Figure 6-1 RF 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

Manufactures
Probe Calibration
1cm

Reference point
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.

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 Interpolated H {13,700
e D Vol Mg T, N2 2o tepited Vi Al 530, F5

. L
om oo om oW oo o

Figure 7-4

»
Gl oAb ok oW ek

Figun:e 7-5
2-D Raw Data from scan along dipole axis 2-D Interpolated points from scan along dipole axis
A Inserpglcd H (<)
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 o
Frt(e:\qnl;Iezl;cy Power Result Field Deviﬁtion
(dBm) (VIm) (VIm)
835 20.0 158.6 167.3 -5.2%
1880 20.0 133.9 134.6 -0.5%
Frequency Input H-field Ta_rget %
(MHz) Power Result Field Deviation
(dBm) (A/m) (A/m)
835 20.0 0.424 0.454 -6.6%
1880 20.0 0.478 0.451 6.0%
Electric: Field Magnetic Field

Proke Frobe

1 cmto top edge of
+ dipole element

Dipale
RF p— FF Amiplifier —‘ Dwal Directional Coupler
Signal Generator
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.

2.

6.

7.

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

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

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

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

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

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

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

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

Peak = 20 - log (Raw - PMF)

Modulation Factors:

. . E-Field H-Field ) . E-Field H-Field
f(MHz) | Protocol | EField H-Field |\ oqulation | Modulation || fMHz) | Protocol |AVS: EField|Ava. H-Field] \ y 1otion | Modulation
(V/m) (Alm) (V/m) (Alm)
Factor Factor Factor Factor
835 AM 629.3 2.212 1.290 0.910 835 AM 201.60 0.5502 1.393 1.274
835 GSM 287 1.033 2.829 1.948 835 WCDMA 289.40 0.7509 0.971 0.933
835 cw 811.8 2.012 835 cw 280.90 0.7009
1880 AM 390.8 1.215 1.319 1.115 1880 AM 182.40 0.6057 1.395 1.117
1880 GSM 184.8 0.5843 2.790 2.319 1880 WCDMA 261.10 0.7612 0.974 0.889
1880 cw 515.6 1.355 1880 cw 254.40 0.6767
Figure 8-1
Modulation Factors
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s Agilent

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

L Trace

CH
Ref 35 dBm

Mkrl  16.7 ms|

Atten 48 dB 32.39 dBm

#Peak
Log

Trace|
2 3

1

18
dB/

Clear Write|

Offst
11.2

dB

Max Hold

Min Hold

Lafv

Wl $2
$3 FC

View|

£0fn

FTun

Blank

Res BH 1 MHz

Center 836.600 § MHz

Span @ Hz
Sweep 20 ms (601 pts)

VBH 1 MHz

Figure 8-2 GSM850 CW Signal
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Figure 8-4 GSM850 Signal
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Figure 8-6 PCS GSM Signal
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Figure 8-3 GSM850 80% AM Signal
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Figure 8-5 PCS CW Signal

Agilent Freq/Channel
ESG-D AM Mkrl  18.9 ms
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Figure 8-7 PCS 80% AM Signal
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9. FCC 3G MEASUREMENT PROCEDURES

Power measurements were performed using a base station simulator under digital average power.

. Procedures Used to Establish RF Signal for HAC Testing

The handset was placed into a simulated call using a base station simulator in a shielded chamber.
Such test signals offer a consistent means for testing HAC and are recommended for evaluating HAC.
Measurements were taken with a fully charged battery. In order to verify that the device was tested and
maintained at full power, this was configured with the base station simulator. The HAC measurement
software calculates a reference point at the start and end of the test to check for power drifts. If
conducted power deviations of more than 5% occurred, the tests were repeated.

Il. HAC Measurement Conditions for UMTS

Output Power Verification

Maximum output power is verified on the High, Middle and Low channels according to the general
descriptions in section 5.2 of 3GPP TS 34.121, using the appropriate RMC or AMR with TPC (transmit
power control) set to all “1s”.

HAC Measurements

HAC is measured using the 12.2 kbps RMC with TPC bits configured to all “1s”. HAC in AMR
configurations is not required when the maximum average output of each RF channel for 12.2 kbps AMR
is less than 4 dB higher than that measured in 12.2 kbps RMC. Otherwise, HAC is measured on the
maximum output channel in 12.2 AMR with a 3.4 kbps SRB (signaling radio bearer) using the
configuration that results in the highest HAC for that RF channel in 12.2 RMC.

UMTS RF Conducted Power Table

HSDPA Inactive HSDPA Active
12.2 kbps | 12.2 kbps | 12.2 kbps | 12.2 kbps

Band Channel RMC AMR RMC AMR
[dBm] [dBm] [dBm] [dbm]

4132 22.95 22.86 22.96 22.9

Cellular 4183 23.39 23.31 23.4 23.32
4233 22.83 22.8 22.85 22.81

9262 22.29 23.02 22.28 22.98

PCS 9400 22.75 22.69 22.74 22.75
9538 23.04 23.03 23.05 23.06

Figure 9-1

Conducted Power Measurements for W760a
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VERALL MEASUREMENT SUMMARY

PY7A3252041
W760a
BD33000QJE

. E-FIELD EMISSIONS:

Table 10-1
HAC Data Summary for E-field
Conducted Excl
i 0 . Time Avg. | Peak Field FCC Limit FCC
Mode Channel Backlight |Scan Center| Configuration Po‘;l:é;t)BS Field (V/im) (dBVim) (dBVIm) |MARGIN (dB) RESULT Bloak: per|
E-field Emissions
GSM850 128 off Acoustic | Slide Closed 32.20 40.19 41.11 48.50 M4 none
GSM850 190 off Acoustic | Slide Closed 32.20 36.74 40.33 48.50 M4 none
GSM850 251 off Acoustic | Slide Closed 32.20 36.64 40.31 48.50 M4 none
GSM1900 512 off Acoustic | Slide Closed 29.80 28.03 37.86 38.50 M3 none
GSM1900 661 off Acoustic | Slide Closed 29.80 24.58 36.72 38.50 M3 none
GSM1900 810 off Acoustic | Slide Closed 29.80 22.74 36.05 38.50 M3 none
GSM850 128 off Acoustic | Slide Open 32.20 57.39 44.21 48.50 M3 none
GSM850 190 off Acoustic Slide Open 32.20 54.90 43.82 48.50 M3 none
GSM850 251 off Acoustic Slide Open 32.20 53.74 43.64 48.50 M3 none
GSM1900 512 off Acoustic | Slide Open 29.80 27.80 37.79 38.50 M3 2,3,6
GSM1900 661 off Acoustic | Slide Open 29.80 26.90 37.51 38.50 M3 2,3,6
GSM1900 810 off Acoustic Slide Open 29.80 26.77 37.47 38.50 M3 none
GSM1900 512 on Acoustic | Slide Open 29.80 26.88 37.50 38.50 M3 2,3,6
GSM1900 512 off T-coil Slide Open 29.80 24.90 36.84 38.50 M3 2,3,6
Conducted ] . o FcC Excl
Mode Channel | Backlight | Configurati csec:::r Power at BS FTI':: C‘I’l?" P:a;\;::'d Fzg\',',':" MARGIN | RESULT |Blocks per
(dBm) Vim) | ( ) ( ) (dB) 43122
E-field Emissions
WCDMAB850 4132 off Slide Closed Acoustic 22.90 44.08 32.6 51.0 M4 none
\WCDMAB850 4183 off Slide Closed Acoustic 22.60 37.69 31.3 51.0 M4 none
\WCDMAB850 4233 off Slide Closed Acoustic 22.35 39.67 31.7 51.0 M4 none
\WCDMA1900 9262 off Slide Closed Acoustic 22.28 33.82 30.4 41.0 M4 none
WCDMA1900 9400 off Slide Closed Acoustic 22.52 33.58 30.3 41.0 M4 none
WCDMA1900 9538 off Slide Closed Acoustic 22.45 31.10 29.6 41.0 M4 none
WCDMA850 4132 off Slide Open Acoustic 22.90 60.96 35.4 51.0 M4 none
WCDMA850 4183 off Slide Open Acoustic 22.60 53.04 34.2 51.0 M4 none
WCDMA850 4233 off Slide Open Acoustic 22.35 54.30 34.4 51.0 M4 none
WCDMA1900 9262 off Slide Open Acoustic 22.28 38.04 314 41.0 M4 none
WCDMA1900 9400 off Slide Open Acoustic 22.52 38.70 31.5 41.0 M4 none
WCDMA1900 9538 off Slide Open Acoustic 22.45 34.56 30.5 41.0 M4 none
\WCDMA1900 9400 off Slide Open T-coil 22.52 39.61 31.7 41.0 M4 none
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Figure 10-1
Sample E-field Scan Overlay
(See Test Setup Photographs for actual WD overlay)
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PY7A3252041
W760a
BD33000QJE

Il. H-FIELD EMISSIONS:

Table 10-2
HAC Data Summary for H-field
Conducted . . - Excl
Mode Channel Backlight |Scan Center| Configuration Pm?l:é ::‘t) BS :iler:ie &\I’g‘) P(ZaBk AFI::I)d F((;(B: :;::;t M ARE(I::J: (dB) RESULT Bloik: per

H-field Emissions
GSM850 128 off Acoustic | Slide Closed 32.20 0.0882 -15.3 -1.9 M4 none
GSM850 190 off Acoustic | Slide Closed 32.20 0.0859 -15.5 -1.9 M4 none
GSM850 251 off Acoustic | Slide Closed 32.20 0.0933 -14.8 -1.9 M4 none
GSM1900 512 off Acoustic | Slide Closed 29.80 0.0891 -13.7 -11.9 M3 none
GSM1900 661 off Acoustic | Slide Closed 29.80 0.0762 -15.1 -11.9 M3 none
GSM1900 810 off Acoustic | Slide Closed 29.80 0.0706 -15.7 -11.9 M3 none
GSM850 128 off Acoustic Slide Open 32.20 0.1124 -13.2 -1.9 M4 none
GSM850 190 off Acoustic | Slide Open 32.20 0.1106 -13.3 -1.9 M4 none
GSM850 251 off Acoustic | Slide Open 32.20 0.1174 -12.8 -1.9 M4 none
GSM1900 512 off Acoustic Slide Open 29.80 0.1005 -12.7 -11.9 M3 none
GSM1900 661 off Acoustic Slide Open 29.80 0.0946 -13.2 -11.9 M3 none
GSM1900 810 off Acoustic Slide Open 29.80 0.0840 -14.2 -11.9 M3 none
Conducted . . .. Excl

Mode Channel Backlight | Configuration [Scan Center] Power at BS ;:r; (ﬁ‘/’:) P(edaBk A’;:;d F(Zg :;:;t M ARFG(I::I: (dB) RESULT |Blocks per
(dBm) 43122

H-field Emissions
WCDMA850 4132 off Slide Closed | Acoustic 22.90 0.1017 -20.5 0.6 M4 none
WCDMAB850 4183 off Slide Closed | Acoustic 22.60 0.0832 -22.2 0.6 M4 none
WCDMAB850 4233 off Slide Closed | Acoustic 22.35 0.0949 -21.1 0.6 M4 none
WCDMA1900 9262 off Slide Closed | Acoustic 22.28 0.1069 -20.4 -9.4 M4 none
WCDMA1900 9400 off Slide Closed | Acoustic 22.52 0.1071 -20.4 -9.4 M4 none
WCDMA1900 9538 off Slide Closed | Acoustic 22.45 0.0982 -21.2 -9.4 M4 none
WCDMAB850 4132 off Slide Open Acoustic 22.90 0.1329 -18.1 0.6 M4 none
WCDMAB850 4183 off Slide Open Acoustic 22.60 0.1021 -20.4 0.6 M4 none
WCDMA850 4233 off Slide Open Acoustic 22.35 0.1123 -19.6 0.6 M4 none
WCDMA1900 9262 off Slide Open Acoustic 22.28 0.1161 -19.7 -9.4 M4 none
WCDMA1900 9400 off Slide Open Acoustic 22.52 0.1206 -19.4 -9.4 M4 none
WCDMA1900 9538 off Slide Open Acoustic 22.45 0.1084 -20.3 -9.4 M4 none
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Figure 10-2
Sample H-field Scan Overlay
(See Test Setup Photographs for actual WD overlay)
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PY7A3252041
W760a
BD33000QJE

lll. Worst-case Configuration Evaluation

Table 10-3
Peak Reading 360° Probe Rotation at Azimuth axis
Conducted
. . . Time Avg. Peak Field FCC Limit FCC
Mode Channel Backlight |Scan Center| Configuration Pov(v:é:lt) BS Field (V/m) (dBV/m) (dBV/m) MARGIN (dB)
Probe Rotation at Worst-Case
GSM1900] 512 off Acoustic | Slide Open | 29.80 29.16 38.21 38.50
E(roll)
28.1 V/m +0.34 dB;

120
110+
100F
90+
80-F
70-F
[ C
> 0%
50-F
40+

30 ; p———— — S —— -
20F
10F

0:\\IIIII\IIIIII\IIIIII\IIIIII
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

Q Reviewed by:
m Quality Manager

FCC ID: PY7A3252041

HAC (RF EMISSIONS) TEST REPORT

HAC Filename: Test Dates: EUT Type: Pade 25 of 79
0806230910.PY7 June 24 - 28, 2008 850/1900 GSM/WCDMA Phone with Bluetooth 9
© 2008 PCTEST Engineering Laboratory, Inc. REV 7.0U

06/04/08



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 712/09 835360/0079
Rohde & Schwarz | NRV-Z32 Peak Power Sensor (100uW-2W) 12/21/06 Biennial | 12/20/08 100155
Rohde & Schwarz | NRV-Z33 Peak Power Sensor (1mW-20W) 11/28/06 Biennial | 11/27/08 100004
Rohde & Schwarz | NRV-Z53 Power Sensor 7/3/07 Biennial 7/2/09 846076/0007
SPEAG CD1880V3 Freespace 1880 MHz Dipole 1/16/07 Biennial 1/15/09 1002
SPEAG CD1880V3 Freespace 1880 MHz Dipole 3/11/08 Biennial 3/11/10 1064
SPEAG CD2450V3 Freespace 2450 MHz Dipole 7/18/06 Biennial 7/17/08 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 7/19/07 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 I(Ddaé:;\ 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 121

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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Date: 6/24/2008

N PETEST

PCTEST Hearing-Aid Compatibility Facility

DUT: CD835V3 - SN1082

Type: CO835YW3
Serial: 1082
Backlight off

Dty Qyvcle: 11

Measurement Standard: DASY4 (High Precision Assessment)

DASYS Configuration:

Probe: ERZDVE - SM2353; Calibrated: 719/2007
Sensor-Surface: Omm (Fix Surface)

Heatronics: DAE4 SrB6S; Calibrated: 8/29/2007

Phantorn: HAG Test Arch with Coil; Type: SD HAC PO1 BA;
Measurement SW: DASYY, V4 7 Build 53;

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

Measurement grid dx=5mm, dy=5mm
Probe Modulation Factor = 1.00
Reference Value = 109.9 Vim; Power Drift = 0.005 dB
Awverage value of Total {interpolated) = 158.25 Vim

dB
0.000

-2.40

-4.80

-7.20

-9.60

-12.0

0 dB = 169.4Vim

© 2008 PCTEST
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Date: 6/24/2008

N PETEST

PCTEST Hearing-Aid Compatibility Facility

DUT: CD1880V3 - SN1064

Type: CD1880Y3
Serial: 1064
Backlight off

Dby Oyecle: 1.1

Measurement Standard DASY4 (High Precision Assessment)
DASYY Configuration:

Probe: ERZDWE - SMN2353; Calibrated 7H19/2007
Sensor-Surface: Omm (Fix Suace)

Hectronics: DAES 2nBBS; Calibrated 3/29/2007

Phantorn: HAC Test Arch with Coil; Type: 3D HAC P01 BA;
Measurement S DASYS, V4.7 Build 53;

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

Measurement grid dc=5mm, dy=5mm
Frobe Modulation Factor = 1.00
Reference Walue = 140.3 Wim; Power Drift = -0.017 dB
Awerage value of Total {interpolated) = 133 .9 Vim

dB
0.000
-1.29 o,
-2.57
-3.86
-5.14
-6.43
0dE =1342Vim
© 2008 PCTEST
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N PETEST

ERIMG LABORATORY, N

PCTEST Hearing-Aid Compatibility Facility

DUT: CD835V3 - SN1082

Type: COB32W3
Serial: 1082
Backlight off

Dty Cvcle: 14

Svetarm CYW: Freauency: 835 MHz

Measurement Standard DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: HIDWE - SME207; Calibrated: 749/2007
Sensor-Surface: Omm (Fix Surface)
Electronics: DAES SnE65; Calibrated: 8/29/2007

Phantorn: HAC Test Archwith Coil; Type: S0 HAC PO1 BA;
Measuremnent SW: DASY4, V4.7 Build 53;

Date: 6/24/2008

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

dB
0.000

-4.06

-4.12

-12.2

-16.2

-20.3

Measurement grid dx=5mm, dy=5mm

Probe Modulation Factor = 1.00

Reference Value = 0420 Afm; Power Drift = 0.012 dB
MWadimum wvalue of Total (interpolated) = 0.424 Alm

0dB =04244m

© 2008 PCTEST
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AN PCTEST

NGINEERING LABORATORY, INC

PCTEST Hearing-Aid Compatibility Facility

DUT: CD1880V3 - SN1064
Type: CO1880V3
Serial 1064
Backiioht off
Dty Cyicla: 11

Communication System: CW; Frequ

k)

ncy: 1880 MHz;
Measuremnent Standard: DASY4 (High Precision Assessment)
DASYS Configuration:

® Probe HIDWE - SNE2OT; Calibrated: 74192007

® Sensor-Surface: Ornm (Fix Surface)

® Flectronics; DABS SnBaS: Calibrated: 8882007

® Phantom: HAC Test Arch with Coil, Type: SO HAC P01 BA;
® Measurement SW DASY, W47 Build53;

1880VHz, 100mW20dBm/Hearing Aid Compatibility Test (41x181x1):

Measurement grid de=5mm, dy=5mm
Probe Modulation Factor = 1.00
Reference Value = 0.500 Afm; Power Drift = 0019 dB
Maximum value of Total (interpolated) = 0.478 A/m

Date; 6/24/2008

dB
0.000

-2.86

5.72

-8.58

-11.4

-14.3

0dB=0478AmM

© 2008 PCTEST
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AN PCTEST

NGINEERING LABORATORY, IN

PCTEST Hearing-Aid Compatibility Facility

DUT: W760a

Type: 830/1900 GEMMICDMA Phone wi BT

Serial: BD33000CQJE
Backiioht off
Dby Cyela: 183

Measuremnent Standard: DASY4 (High Precision Assessment)

DASYS Configuration:

Sensor-Surface: (Fix Suface)
Blectronics: DAL SnG65; Calibrated: 2282007

Measurement SW: DASYS, W47 Builds3;

Probe: ERIDVE - SN23E3; Calibrated. 7492007

Phantom: HAC Test Arch with Coil, Type: SDHAC P01 BA;

Date; 6/26/2008

Low.ch/Hearing Aid Compatibility Test (251x251x1): Measurement grid: dx=2rm, dy=2mm
Maximum value of peak Total fisld = 162 4 Wim

Probe Modulation Factor = 2.83

Reference Value = 64 9 Wm; Power Drift =-0.095 dB
Hearing Aid Near-Field Category: M3 (AWF -5 dB)

Peaal E-field in Wim
Grid 1 |Grid 2 |Grid 3
136.7 (159.8 159.9

Grid4 |Grid S |Grid 6
133.2|162.3 |162.4

Grid 7 | Grid 8 |Grid 9
124.9151.9 |151.9

dB
0.000

-1.23
-2.46
-3.68
-4.91
-6.14

E
E |
H.

0dB = 162.4vim
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PCTEST

EERING LABORATOR

PCTEST Heanng-Ald Compatlblllty Facility

DUT: W760a

Type: 830/1900 GEMMICDMA Phone wi BT

Serial: BD33000QJE
Backlight off
Duly Cyele: 183

Measurement Standard DASYS (High Precision Assessment)

DASY4 Configuration:

® Probe: ER30VE - SMN2353; Calibrated: 74192007

* Sensor-Surface: (Fix Surface)

® Flegtrenios: DABS Sngos; Calbrated 82882007
Phantom: HAC Test Arch with Coil, Type: SDHAC P01 BA;

® Measurement 3V DASYS, W4 7 Build 53;

Date; 6/26/2008

Low.ch/Hearing Aid Compatibility Test (251x251x1): Measurement grid: dx=2rmm, dy=2mm
Maximum value of peak Total field = 77.7 Wim

dB
0.000

-2.10
-4.20
-6.30
-8.40
-10.5

Probe Modulation Factor = 2.79

Reference Value = 18.5 Wim; Power Drift = 0277 dB
Hearing Aid Near-Field Category: M3 (AWF -5 dB)

Paak E-fisld in Wm
Grid 1 [Grid 2 Grid 3
68.0 [88.4 885

Grid 4 |Grid & Grid &
443 |77.7 81.6

Grid 7| Grid & |Grid 9
48.1 55.1 61.2

Wk

0 dB = 88.5W/m
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7\ PCTEST"

PCTEST Hearing-Aid Compatibility Facility

MGINEERIMNG LABORATORY, INC

DUT: W760a

Type: 830/1900 GEMMICDMA Phone wi BT

Serial: BD33000QJE
Backlight off
Duly Cyele: 183

Measurement Standard DASYS (High Precision Assessment)

DASY4 Configuration:

Probe: H3DWE - SNE207; Calibrated: 7432007
Sensor-Surface: (Fix Surface)
Bleatronics: DAL SnE65; Calibrated: 2282007

Megsurement W DASYS, WA 7 Build53;

Phantom: HAC Test Arch with Coil, Type: SDHAC P01 BA;

Date; 6/27/2008

High.ch/Hearing Aid Compatibility Test {251x251x1): tMeasurement grid: d«=2mm, dy=2mm
Maximum value of peak Total field = 0.229 A/m

Reference Value = 0.073 A/m; FPower Drift = 0264 dB
Hearing Aid Near-Field Category: W4 (AWF -5 dB)

Probe Modulation Factor = 1.95

Peak H-field in Am
Grid 1 |Grid 2 |Grid 3
0.229 0.174 0.112

Grid4 |Grid 5 |Grid 6
0.224 |0.173 0.114

Grid 7 |Grid & |Grid 9
0.224 |0.173 0.113

dB
0.000

-2.10
-4.20
-6.30
-8.40
-10.5

0 dB = 0.229AIm

© 2008 PCTERT
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(F;—

PCTEST Hearing-Aid Compatibility Facility

Type: 830/1900 GEMMICDMA Phone wi BT

PCTEST

NG

NEERIMNG LA

BORATORY, IN

DUT: W760a

Serial: BD33000QJE
Backlight off
Duly Cyele: 183

Measurement Standard DASYS (High Precision Assessment)

DASY4 Configuration:

Probe: H3DWE - SNE207; Calibrated: 7432007
Sensor-Surface: (Fix Surface)

Phantom: HAC Test Arch with Coil, Type: SDHAC P01 BA;

® Flegtrenios: DABS Sngos; Calbrated 82882007

Megsurement W DASYS, WA 7 Build53;

Date; 6/27/2008

Low.ch/Hearing Aid Compatibility Test (251x251x1): Measurement grid: dx=2rmm, dy=2mm

Maximum value of peak Total field = 0.233 A/m
Probe Modulation Factor = 2.32
Reference Value = 0.079 Afm; Power Drift =-0.147 dB

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

Peak H-field in Am

Grid 1
0.233

Grid 2
0.213

Grid 3
0.164

Grid 4
0.197

Grid 5
0.192

Grid 6
0.162

Grid 7
0.162

Grid &
0.161

Grid 9
0.148

dB
0.000

-1.47
-2.94
-4.40
-5.87

-7.34

0dB = 0.233AIm
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Date; 6/25/2008

AN PCTEST

NGINEERING LABORATORY, IN

PCTEST Hearing-Aid Compatibility Facility

DUT: W760a
Type: 850/1800 GEMMICDMA Phone wi BT
Serial: BD33000CQJE
Backiioht off
Dty Cyicla: 11

Measuremnent Standard: DASY4 (High Precision Assessment)
DASYS Configuration:

Probe: ER3DWE - SM2353; Calibrated: 74192007
Sensor-Surface: (Fix Suface)

Blectronics: DAL SnG65; Calibrated: 2282007

Phantom: HAC Test Arch with Coil, Type: SDHAC P01 BA;
Measurement SW: DASYS, W47 Builds3;

Low.ch, WCDMA /Hearing Aid Compatibility Test (251x251x1): Measurement grid dx=2mm, dy=2mm
Maximum value of peak Total field = 9.2 Wim
Frobe Modulation Factor = 0.971
Reference Value = 650 Wm; Power Drift =-0.010 dB

Hearing Aid Near-Field Category: MM {AWF 0 dB)

Peak E-field in Wm
Grid 1 [Grid 2 |Grid 3
52.8 (58.9 58.9

Grid4 |Grid 5 |Grid 6
504 |59.2 59.2

Grid 7 |Grid & |Grid 9
46.2 |55.2 |55.3

dB
0.000

1.25 I
-2.50 ‘
-3.74

-1.99
-6.24

0dB=59.2V/m

© 2008 PCTEST
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Date; 6/26/2008

7\ PCTEST"

MGINEERIMNG LABORATORY, INC

PCTEST Hearing-Aid Compatibility Facility

DUT: W760a
Type: 350/1800 GEMMCOMA FPhone wi BT
Serial: BD33000QJE
Backiight off
Duty Cyele: 11

Measurement Standard DASYS (High Precision Assessment)
DASY4 Configuration:

Probe: ER3DWE - SM2353; Calibrated: 74192007
Sensor-Surface: (Fix Surface)

Bleatronics: DAL SnE65; Calibrated: 2282007

Phantom: HAC Test Arch with Coil, Type: SDHAC P01 BA;
Megsurement W DASYS, WA 7 Build53;

Mid.ch, WCDMA ll/Hearing Aid Compatibility Test {251x251x1): Measurement grid dx=2mm, dy=2rmm
Maximum walue of peak Total field = 37.7 Wim
Probe Modulation Factor = 0.974
Reference Value = 21.6 Wim, Power Drift = 0064 dB

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

Peak E-field in W/m
Grid 1 |Grid 2 |Grid 3
27.9 375 |37.7

Grid4 |Grid 5 {Grid 6
19.6 |33.0 (34.8

Grid 7 |Grid 8 |Grid 9
20.6 |22.9 26.2

dB
0.000

-2.24
-4.48
-6.72
-8.96

-11.2

0dB=37.7vm
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Date; 6/26/2008

7\ PCTEST"

MGINEERIMNG LABORATORY, INC

PCTEST Hearing-Aid Compatibility Facility

DUT: W760a

Type: 350/1800 GEMMCOMA FPhone wi BT
Serial: BD33000QJE
Backiight off
Duty Cyele: 11

Measurement Standard DASYS (High Precision Assessment)
DASY4 Configuration:

Probe: H3DWE - SMNE207; Calibratec: 7192007
Sensor-Surface: (Fix Surface)

Bleatronics: DAL SnE65; Calibrated: 2282007

Phantom: HAC Test Arch with Coil, Type: SDHAC P01 BA;
Megsurement W DASYS, WA 7 Build53;

Low.ch, WCDMA V/Hearing Aid Compatibility Test {251x251x1): Measurement grid: de=2mm, dy=2mm
Maximum value of peak Total field = 0.124 A/m
Probe Modulation Factor = 0,933
Reference Value = 0.085 Afm; Power Drift =-0.182 dB

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

Peaal«H-field in A/m
Grid 1 |Grid2 |Grid 3
0.124 |0.091 | 0.062

Grid4 |Grid 5 |Grid 6
0.115 |0.090 | 0.062

Grid 7 |Grid & |Grid 9
0.115 |0.090 0.061

dB
0.000

-2.02
-4.04
-6.06
-8.08

-10.1

0dB = 0.124AIm
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Date; 6/27/2008

7\ PCTEST"

MGINEERIMNG LABORATORY, INC

PCTEST Hearing-Aid Compatibility Facility

DUT: W760a
Type: 350/1800 GEMMCOMA FPhone wi BT
Serial: BD33000QJE
Backiight off
Duty Cyele: 11

Measurement Standard DASYS (High Precision Assessment)
DASY4 Configuration:

Probe: H3DWE - SMNE207; Calibratec: 7192007
Sensor-Surface: (Fix Surface)

Bleatronics: DAL SnE65; Calibrated: 2282007

Phantom: HAC Test Arch with Coil, Type: SDHAC P01 BA;
Megsurement W DASYS, WA 7 Build53;

Mid.ch, WCDMA Ill/Hearing Aid Compatibility Test {251x251x1): Measurement grid dx=2mm, dy=2rmm
Maximum value of peak Total field = 0.107 A/m
Probe Modulation Factor = 0.889
Reference Value = 0.096 Afm; Power Drift =-0.033 dB

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

Peak H-field in Am

Grid 1 |Grid 2 | Grid 3
0.107 |0.103 |0.083

Gridd |Grids | Grid 6
0.092 |0.092 0.081

Grid 7 |Grid & | Grid 9
0.075 |0.076 |0.073

dB
0.000

-1.67
-3.34

-5.01 L
e
-8.35

0dB = 0.107Am

© 2008 PCTERT
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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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wijin
I iu,_'h

Calibration Laboratory of F:‘\-::? o,
Schmid & Partner o
Engineering AG %&? X

Schweizerischer Kallbrierdienst
Service sulsse d'élalonnage
Servizlo svizzero di faratura

Zeughausstrasae 43, 8004 Zurich, Ewitzerdond ‘aﬁ.« Swiss Calibration Service
Accrodited by the Swiss Federal Office ©f Met'ology and Accreditation Accreditatlon No.: SCS 108

The Swiss Accrediation Service is one of the signatories 1o the EA
Multilateral Agreament for the recognition of calibration cartificatas

|CALIBRATION CERTIFICATE

Condilion of tre calbrated tzm | In Tolerance

Calibration Equipment usad (MATE critical for calitration)

Primary Standands [*].] Cal Date (Calbrted by, anlﬁ:ale M)
Power mater E44108 GE41Z203874 29-Mar-D7 (METAS, No. 217.006T0)
Pawer senans E44124 MIY4 1495277 28-Mar-17 (METAS, No. 217-006T0)
Powear senacr E44124 MY 41408087 26 Mar-07 (METAS, No, 217-006T0)
Reference 3 dB Attentator Si: 55084 (Ic) 10-Aug-0B (METAS, N, 217-00492)
Raferenca 20 48 Atleruator Sh: 55086 [20b) 23-Mar-J7 (METAS, Mo, 217-00671)
Referpnee 30 AR Aleruator SN: 55129 (20b) 10-Aug-06 (METAS, No, 217-00853)
Raferenca Probo ERIDVE SN: 2328 2.0¢.06 (SPEAT, Mo, ERI-2328_OciE)
DAE4S SN: 654 20-Apr-0T (SPEAG, No. DAE4-G54_Apr0T)
Secondary Standards ] Dy ) Check Daez (n house)
RF genestor HIP BE4AEC US3642U01700 4-Aug-39 (SPEAG, in house check Nov-05)
Mervork Analyzar HP 8T53E LI53T 320365 15-Qct-01 (SPEAG, in house check Ou-08)
Narnig Function
Calibrated by: Katja Pokovic - Technicl Managor

This calibralion carlficaty slall nol be repreduced sxcapt in full withowt written aporcva of the laboratory.

Object ER3DVE - SN:2353

Callbration orocedure(s) QA CAL-02.v5
Calibration procedure hr E-ﬂal:l probau'aplindud Fatmmhld
evaluations in air.

Calibration date: July 18, 2007

This calibration carificate documents the traceability o national standards, which reslize the physical units of measuroments (SI1).
Thia moasuremants and the uncertainties with confidence probakility ace given on the following pages and are part of the cenlificate.

Al calibratians have boar condusee in the ossd laboratory iaclity: onvironmant tamporature (22 & 31%C and humidity < 0%,

Appraved by: Fin Bomholt mmw %’:‘fﬂ”‘f/

Schwdubed Calibvation
Mar-08
Mar-08
Mar-08
Aug(T
Mar-08
Aug-l7
Oct0F
Apr-08

Schadulad Check
In housa chedo Mow-0T
In nouse chieck: D07

Signature

Issuad: July 19, 2007
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Calibration Laboratory of Lt

' \;\TI_// g Schwelzorlecher Kalibriord lenst

Schmid & Parner ;“‘\:::- C Service syisse détalonnage

Enginegeting AG T arAly Servizio svizzern di taratura
Zrughausetrazes 43, B004 Zurich, Switzeriand ’::ﬁ?;c 8 swiss Callbration Servise
Apnredited iy 11z Swiss Foderal Gfies of Metotogy and Aceredifation Accreditation Mo SGS 108
| he Swiss Accreditation Service Is one of the signialorles o the EA
Multlizteral Agraement for the recognition of calibration centificates
Glossary!
NORM:,y Z sensitivity in free space
oGP dicte compression poird
Folarization ¢ ¢ rotafion around Drobe axis
Polarization % % rotation arcund an axis that is in the plane normal to probe axls (at

measurement center), i.e., 3 = 0 is normal to prebe axs
Connector Angle  information used in DASY system o align probe sensor X to the rabot
coordinate systam

Cafibration is Performed According to the Following Standards:
a) |EEE Std 13082005, " IEEE Slandard for calibration of electromagnetic field sensors and
probes, excluding antennas, from 9 kHz to 40 GHz", December 2005,

Methods Applied and Interpretation of Parameters:
»  MNORMx, yz: Assessed for E-field polarization & = 0 for XY sensors and & = 90 for Z sensor
{f = 900 MH2z in TEM-cell; f > 1800 MHz: R22 waveguide}.

s NORMBxy.z = NORMx,y, > * fraqiency _response (see Frequency Response Chart).

s DCPx,y,2: DCP are numerica lingarization parameters assessed based on the data of
power swesp {no uncertainty required). DCP does not depend on freguency.

« Spherical isotropy (30 deviafion from isotropy): in a locally homogeneaous field realized
using an open waveguide setup.

« Sensor Offsef The sensor offset corresponds to the offset of virtual measurement center
from the probe tip (on probe axis). No tolerance required.

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

Cenfizale No: ER3-23055_Juh)y Fagaz of 3
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Quality Manager
HAC Filename: Test Dates: EUT Type:
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ER3DVE SN:2353 July 19, 2007

Probe ER3DVG6

SN:2353

Manufactured: March 8, 2005
Last calibrated: Cctober 13, 2006
Recalibrated: July 19, 2007

Calibrated for DASY Systems

Mete: nor-compatible with DASYZ2 systam!)

Certificate Mo ERI-2353_JunT Pagr3of 8

-~

FCC ID: PY7A3252041 HAC (RF EMISSIONS) TEST REPORT

Reviewed by:
Quality Manager
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ER2DVG SK:2353

July 19, 2007

DASY - Parameters of Probe: ER3DV6E SN:2353

Sensitivity in Free Space [uVi(V/my] Diode Compression
NormX 1.52 +10.1 % {k=2} DCP X 93 my
MNerm'Y 1.72 x 101 % {(k=2) CCPY 85 mv
NormZ 1.87 + 10.1 % {k=2) LCPZ 96 mv

Fregquency Correction

X
Y
z

Sensor Offset

X
ks
z

Connector Angle

0.0
0.0
0.0

{Probe Tip to Sensor Genter)

2.9 mm
2.5 mm

2.5 mm

-219 °

The reported uncertainty of measurement is stated as the standard unc;;twaﬁiﬁty of
measurement multiplied by the coveraae factor k=2, which for a nermat distribution
carresponds to a coverage probability of approximately 95%.

* pumerical linearizaton pareneten anseHzly hoy requires

Certificede Moz ER3-2363_Juldy

Pape 4 of 8

, Reviewed by:
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Quality Manager
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ER3DVE SN:2353 July 19, 2007

Frequency Response of E-Field
(TEM.Celi:ifi118 EXX, Waveguide R22)

Fraquehcy responss {ftarmalized)

oF
i . -
E U_E . =P
a S0 1400 150 2080 2500 30600
f [WMHz]
wy. = TEM ~—@—-R22
——z —— LR —a-Rzz |
Lncenainty of Frequency Respanse of E-field: £ 6.3% (k=2}
Cerlificate No: CR3-2353_duil7 Page 5 of 9
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ER3DV6 SN:2353

Receiving Pattern (¢), 9 = 0°

f =600 MHz, TEM ifi110EXX ‘
|

July 19, 2007

f = 2500 MHz, WG R22

Receiving Pattern (¢), 9 = 90°

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

[—.—X —a—Y —e—Z —0—tol|

Certificate No: ER3-2353_Julo7 Page Gof 9
Reviewed by:
FCC ID: PY7A3252041 HAC (RF EMISSIONS) TEST REPORT @ )
Seou Becamn Quality Manager
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ER3DVE S5N:2353

July 19, 2007

Receiving Pattern {¢), 9 =0°

1.0 |

0.8 e
I 0B —o—A MMz |
i 04 —a— 100 ME Iz
i %' 0.2 —— B00 MHz
! % 00 —m— 1300 MHz
PE e - mt— D500 MHz
L4
EooaE
{08 -
I

Uncertainty of Axial lsotropy Assessment: + 0.5% (k=2)
H — o
Receiving Pattern (¢), S =90
=
| 1.9
BA | ;
i 0.3 —o—30MHz
I —B—103MHz
-~ g'g g— 03 MHZ |
L E s —— A0 MMz |
L " oa ;78 2500 MHz ;
06
o0 |
i &N 120 180 240 300 360
oy
Lincertainty of Axiat Isotropy Assessment: * 0.5% (k=2)
Cerlificate Mo, ER3-2333_Jule? Pane 7 of &
C. Reviewed by:

FCC ID: PY7A3252041

HAC (RF EMISSIONS) TEST REPORT

Quality Manager

HAC Filename:
0806230910.PY7

Test Dates:
June 24 - 28, 2008

EUT Type:
850/1900 GSM/WCDMA Phone with Bluetooth
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ERADVE §N:2353

July 19, 2067

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

1EH0S -
1.E+04

1.E+03

Sensor Voltage [LV]

=
1E+01

R

| RY corr ——7

E [Vim]

10 E [vim| 100 1000 .

Uncertainty of Linearity Assessment! # 0.6% (k=2)

Certificate Mo CRI-2353_JulnT

Poge Bof 9

FCC ID: PY7A3252041

HAC (RF EMISSIONS) TEST REPORT
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Reviewed by:
Quality Manager

HAC Filename:
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ER3DV6 SN:2353

Certificate Mo ER3-2383_Juld7

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

Error [dB]

[+
H-0.60--0.40 B-0.40--0.20
00.40-0.6)  E060-080

| B-100-080  B-C.E0-060
| D00020  B020040

-—D.zﬂ-ﬂ.ﬁ. N
WO.60-1.00

Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)

Pagc 9 of 9

July 19, 2007
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Calibration Laboratory of iy

Schmid & Partner ==
Engineering AG *
wﬁuﬂnimm Bwitzartind '@J

oo By e Swiss Fedannsl Gifice of Melrology and Accreditation
The Swiss Accrodisaiion Service is ose of the signatorkes 1o the EA
Muitilateral Agroamant far the recognition af calibration certificabes

= G VT TEt N ok T .f"

Otjoet

Caibration procodureds) _
petnnd;

Calbeation dafe: July 19, 20

1 i

Condilion of the calbraesd fiom |

This calitwation cerificats docLments the sresosbility 1o Kalioral standards, which realion fhe phys cal units of measurerments (815
The Feeasyromacls Shd T LNCHNAETIE ¢ confdenca Erooabiiy ane ghoen on the ollvwing g aed e parl of the cortifcate.

Al calibraions have boan canduched in Be cosed laborlony faclity: ervironemnt Segaeatung (22 + 3)°C and horridity < TO%.

Calibration Equigenan! uiod (MATE critcal for colibrmtion)

Brimary Slanoants |oe Cal Diskis (Calibrated by, Cortificete Na ) Gchechiod ColibrsSior |
Power meler E44158 GE41203474 20-Mar-07 (ME LAS, Mo, Z17-006T0) Mar-08 |
Power sarsor Edd 124, M4 1485277 20-Mar 07 (METAS, Mo, 217-00670) Mar-08

Power sarsor EA412A Mv4 1408087 20-Maw-07 (METAS, Mo, 217-00670) Mar-08

Reference 3 dB Athenrke M. 55054 (30) 10-Aug-00 (METAS, Mo, 2 T-00562) Aug-07

Rielerence 20 4B Adenustor SN SH086 (200) 20-Mawr-OF (METAS, Mo, 217-00871) War-08

Relerence 3046 Afenusior S0 55129 (30b) 10-Aug-08 (METAS, No. 2 T-00583) g7

Raleranca Probe HIDWE SN 6152 0800 (BPFAS, Ho. HA-5152_Deiils) Oct-07

DAEa SN 05 2-AprdT (SMTAG, Ho. DRES-B54_ApelT) Aprid

| Snoondany Standands )] ok Dase fin house} Behachiiod Check |
AF genomhr HP BS480 LIS 364 2001700 A-Aug-00 [SPEAG, inhouse aheck Bow-08) In housa chck: Mev-07 |
NWHMMHPI-“ LISITIS0585 1B=-0AD :mhmmﬂu—bﬁ} lIn house oseck: Qebd7

Calgraind by:

Agpigead by

This ealibration ceriificate shall not ke raprocecsd sxcopl in ful without witicn appeowal of the labaralony.
Cenificane Mo HRE207_JuloT Page 1ol &

FCC ID: PY7A3252041

PCTEST

ENGINEERING LABORATORY, INC.

HAC (RF EMISSIONS) TEST REPORT

Sany Ericason

Reviewed by:
Quality Manager

HAC Filename:
0806230910.PY7

Test Dates:
June 24 - 28, 2008

EUT Type:

850/1900 GSM/WCDMA Phone with Bluetooth

Page 51 of 79

© 2008 PCTEST Engineering Laboratory, Inc.

REV 7.0U
06/04/08



Calibration Laboratory of

s Behweizerischer Kalibricroicnst

Schmid & Partner c Service suisse d'efalonnage

Engineering Al Servizio svizzero di tarakura
Zeughausstrassa 43, 4004 Xurlch, Swilzerland S Suwiks Callbration Service
Accredite:d by e Swigs Federsl Cffice of Meirglagy and Accreditation Accroditation No: SCS 108
The: Swiss Actredtallon Serviee 15 one of the slgnatories 1o the EA
Multllataral Agrecmert for the recognition of calibration certificates
Glossary,
NORMx v,z gensitivity in froe space
DCP diede compresson point
Poiarization o ¢ rotation around probe axis
Polarization 3 4 rotation around an axis that is in the plane norma. to probe axis (at

measurement center), L.e., 3 = 0 is norrral to probe axis
Connector Angle  information used in DASY system to a:dgn probe sensor X 10 the robot
coordinate sysiem

Calibration is Performed According to the Following Standards:
a) |EEE Sid 1308-2008, * IEEE Standard for calibration of electromagnetic field sensors and
probas, excluding antennas, from 2 kHz to 40 GHz", Decernber 2005,

Methods Applied and Interpretation of Parameters:
« XY.F alalal: Asseased for E-field polarization & = 90 for XY sensors and § =0 for Z
sensor (f <900 MHz in TEM-cell: f > 1800 MHz: R22 wavaguide),

« XY.2(_nlataZ= X Y.Z_allataZ® frequency response (see Fraquency Response Chart).

«  DCPxyz: DCP are numerica linearization parameters assessed based on the data of
power sweep (na uncerlainty reguired ). DCP does nol depend on frequency.

»  Spharical isofropy (3D deviation from fsotropy): in a locally homogeneaous field realized
using an open waveguide setup.

s Sensor Offset. The sensor offset corresponds fo the offset of virtual measurement canter
from the probe tip {on probe axis). No {olerance reguired.

+ Connector Angie: The angle is assessed using the information gained by determining the
X alaia2 (no uncerainty required).

Carlificale No H3-6207_JuIgr Page 2 of 8

FCC ID: PY7A3252041 @ Reviewed by:

Quality Manager
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H3DOVE SN:6207

Probe H3DV6

SN:6207

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

Calibrated for DASY Systems

{Mate: non-compat ble with DASYZ systemi)

Cerlificale No: H3-5207 _Juld? Page 3ol &

July 18, 2007

, Reviewed by:
FCC ID: PY7A3252041 HAC (RF EMISSIONS) TEST REPORT 3 eviewed by
' Quality Manager
HAC Fil : Test Dates: EUT Type:
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H3DVE SN:6207

July 18, 2007

DASY - Parameters of Probe: H3DV6 SN:6207

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

X
Y
Z

a0

2.403E-03
2.343E-43
2933E403

Dicde Compression’

PCP X
ocey
DCP Z

aamy
85 mv
85 my

Sensor Offset

X
Y
Z

Connector Angle

al a2
2.606E-5  1.397E-4 £ 5.1 % (k=2)
4761E-4  1.9238-4 ¥ 5.1 % (k=2
-3.706E-5  1.549E-4 + 5.7 % (k=2)

{FProbe Tip to Sensor Canter)

3.0 mm
3.0 mm
3.0 mm

-364 ©

iThe 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 prabability of approximately 95%.

* nummnerical inearizadion paramete:: uncettainty not requirec

Cerifeate No: H3-6207_Jez07

FPaged of 8

FCC ID: PY7A3252041

-~

HAC (RF EMISSIONS) TEST REPORT

Reviewed by:
Quality Manager

HAC Filename:

0806230910.PY7

Test Dates:
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H3DVE SN:8207 July 19, 2067

Frequency Response of H-Field
(TEM-Cell:ifi1 10, Waveguide R22)

T e o

1.3 fom e

-
[

-y
-

~
=

Frequency response (hormalized)
o
[ia)

2
o

ek !
C

a 500 3000 1500 2000 2600 a00h !
f [MHz] i

|

¥y —— TEM - R7
Uncertainty of Frequency Respoensa of E-field: * 6.3% {k=2)
Cortificate No: H3-6207_JuldT Page 5 of §
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H3DV6 SN:6207

f =300 MHz, TEM ifi110EXX

| f =300 MHz, TEM ifi110EXX

Certificate No: H3-56207_Jul07

X oY —e-Z —o0—ta |

July 19, 2007

Receiving Pattern (¢), 9 = 90°

f = 2500 MHz, WG R22

Receiving Pattern (¢), 3 = 0°

f = 2500 MHz, WG R22

Page 6 of &

FCC ID: PY7A3252041

@
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HAC (RF EMISSIONS) TEST REPORT
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H3DV6 SN:6207

Error [dB]

Error {dB]

1.0
]
e
04
02
a0

02
R SR
WG
s0E
R

|
U &0

0 a0

Caificale Mo H2-6207 a7

July 19, 2007

Receiving Pattern (¢), 9 = 90°

Leo— 300 MHE

s BOO MHZ |

{ @ 7E0 MHz

| R 1800 MHz

| —— 2500 MHz

300

180
LAY

244 360

Uneertainty of Axial Isotropy Assessmaent: £ 0.5% (k=2)

Receiving Pattern ($), 9 = 0°

- 1803 Mb-z
it 2503 M-z

I

160
#[*]

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

Paga 7 of &
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H3DV6 SN.6207 July 19, 2007

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

Senscr Voltage [uY]

GO0 0.4 oy 1
H [Afm] at 1800 MHz

—o— XY @ KY uur —4—Z - Zour i

1

Errur [4B]

G.00 3 o1 1
H[AM] at 1300 MHz

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

Certifizere Na: H3-8207 fuld7 Pane § of &
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Calibration Lahoratory of S,

Srehwakmarischer Kalibrierdignst

Schmid & Partner s Sanvien sulsse détalonnage
Engineer‘ing AG e S Sarvzio svizzera di laralura
Zaughpusatraass 43, 8004 Furich, Switzorand '-';4:;;;5::3'\ Swlsx Callbradion Servics
frhl ok
Accradibad by e Swiss Fedeesl Offics of Medrotogy and Accredilation Accreditation Mo, SCS 108

Thie Swiss dcorodifation Service i3 one of the signatosies 1o the EA
MukKilataral Agrezment for the recoqniilon of calibration cerlificates

Chient PC Test Cerificate Mo

CDB3I5VI-1082_Jul0s

CALIBRATION CERTIFICATE

Objest CD838W3 - SN 1082

Calbration pracedises) QA CAL-20.vd
Calibration procedurs for dipokes in air

Crllbration dade: Juh.l' 1?, 2006

Conelfon of o calbraled il N Tolerance

Caibration Equiprment wses |Ms 1k entical lor salibradon)

Trvis calibratian cert ficals docurnents the traceabiity s natienal slandards, wilsh realza the physicsl units of maasirrments (31).
Allcalisratiars have been serdudad @ the aaacd isbarabary fadite: svinnment Semperalure (22 4 3170 and romidity < 70%.

Primarny Stansards |ID& al Dakg (Lahibrakes Ly, Cenificale Na.) Soeduled Cdibealion

Prrwes meier EFM--425, GEIT48074 D008 [(METAS, Mo, 207-L051E Cct-08

Prweer gansar HP 84898 LIS3TIRETES (005 [METAS, Mo, 251-008165 06

Relierence 20 di Attarstar anM: S0a6 (205 11-4ug-05 METAS, Ho 2540044 Puig-05

Releranca 10 dB Atanaaior SN 504AT 24105 -fug<05 METAS, Mo 2371001, Aug0a

OAEA She E8D 1-Miard18 [SPEAG ho. DeEd-5s0_ M) Calibratkon, MardaT

Probe ERIOYG She 2336 20-Dac-05 [SPIAG, Mo, SHI-ZRE_Lecla) Calbratlon, Dec-08

Probie HIDWG Sh: BOES 20005 [BPZAG, Mo, IS -Uesib) Callbration, Dec-0n

Seeongary Stardsris [ 1o Check Cale fin housal Schaculed Ghors

Powver mieter EPM-4136 GRE43I0THE 1285033 (SPEAG, in houge aheck Dot-D85) In nouse chack: Qcl-06

Powver sansor H2 84814 SN A2 10840 (SPEAT, In housi check Oal-05) In nouse check: Qc-0F

Power sansor H? 84614 WY A105315 H0-AgH0 (SPEAG, In house cheak Oul-05) In nousa check: Oc-06

Metwsars Analyzer P ETSIE | US3TIRIEas 1800101 [SFEALG, in howsa check Mow-0G) In house chick: how-08

HF pensmbar RAS SMTOE | S0 100305 F-Ju-04 (SPEAGG, in houso chesk Now-05] In house check: Nos-07
Mamsg Funztizn Hignature

Cotibirated by Idike Mesii Lalaralary Tachnicen b]-—FL . |!_,.r 1-"..‘

Approved by Fin Bambaolt Tazhnical Dieclar

This calibrafion sedificala ahal not ba rapendun coeal in full wit ot witen aapooval of the lebaralor.

=

e P T
_,;:'{'{'.-?.".-4 -'-"’-’ ?/fﬂ:

IssLad: Juy 18, 2008

Cartificale Mo COBISWE-1082_JuwilE Page 1 of G
FCC ID: PY7A3252041 HAC (RF EMISSIONS) TEST REPORT ) Reviewed by:
Sehi e Quality Manager
HAC Filename: Test Dates: EUT Type:
0806230910.PY7 i Page 59 of 79
. June 24 - 28, 2008 850/1900 GSM/WCDMA Phone with Bluetooth

© 2008 PCTEST Engineering Laboratory, Inc.

REV 7.0U
06/04/08



Callbratian Labnratnry of 5 B hwelaracnar KAtlbrlardiensl
Schmid & Partrear C Serylee alllahs WHtAlomags
Engineering AG Bervizle avizram di faratura
Faughmaairarse 43, Bald Zurich. Switrodand S By |ma Zp! Iimllan Service
Becrrditn by e Siss Federsl Cifice 5P atnekgs o e i Acoraditallon Me,) SCS 108

The fwkss bocroditalion Jerdlee |2 ome o the signaioros to the EA
multliatara | Agrecmend for the ecaghiilon of eallbrakion cortlflcates

Refarancos

[11 AMSI-PCEIAS-2001 (Dralt 5., 2005
amencar Kasional Stadard for Melheds of Meaguremen! of Compalibiily bebansen Wirgesa Commuricatons
Davicas ard | Iearing Alda,

Melhods Applied and Interpretatien of Parametars;
v Coordingfs Systern: y-uxis is in the diraction o7 tha diaola arnes. Aaxis is from the basis uttha anlenaa
i curiled an the t3E8) twands 8 ‘sad peinl bebvecn the teo dipale arms. 5-248 & NeMal 10 e other Sgec.
In noincidencs with standa:d [1]. the measirement Jlenss {prebs Sensar senter) are salscted 1o 0z &t &
distarce of 10 mm above Ibe top adgs ol e dipdle anns.

+  Muasuromant Condiees: Futher detals ane avallaale fomr the hardoopies al tha and of the cetifinaze. All
figures zisted in the werlilicals arc valo 8t toe freruency indicaiod. The forssne powar fo the dipoles consectsr
iz gl with a nglib-aled power meter connected aad manitored wilk #n auniliang power Metsr connactsd ko a
cirantional ceuplar, While t1e dipole under tast & cormeclod, e o-wa o powar is adjustzd Lo lhe same lewel.

a  Anisanz Fosibooicg: Tog clpole 13 ~ounied on a HAC Tesl Ach planicen veng the matshing dlgale pes tianer
yIth the s horzontal £ne e feading caly & ceming from the fac-. The messuretmets sre peformed in 2
snieldad room wit absonbes 2o w0 the sAmp ta reduce the reflectiars,

I i wertles| before the maunting of the dipse uader she Teat Arch prantom, shat b arons 8-6 parfact v in 2 line.
I is installed on the § 185 d poe posiioner with 18 2 mes parallel bl the dislectric refaransce wire ard able o
spye & gatinsly in varical draclion wiltaut chang no it ralat we positan W he tegp 2eater of 1he Test Arch
ptantorn. T7c ve-tleal distansa ta the groba is acjuslel after d poe mounting wilh 8 DAEYd Suface Chenk job.
Bafara tha measuramerl, e distance belwsen paaatare suface and peche tip s varfiad. The propes
maaLrement distznos i selected by ch2osing the matning sAmticn a7 L HAC Tast Arsh phRnoam will i
propar devica refarence aont (uaper sufasa of tha dipect snd e matching grid refarones polit Gig of the
prabe] considerrg the probe =ensar offzet. The verical distanue wlhe probe |3 essential for the acou-acy.

+  bpos Ponst impedance and Returg Lo, TYESe parametsm ae magsuned Lsing o HF §703E Veclor Motwork
Arahzer Tha imoceonce 15 speciiied stthe SMA connetio of he dpide. The irflusnce o rellectans wes
elimlating 2y AEply no e avoreging functon wizile mreng the dipale o e alr, &t least Tom away froin oy
ubvslachs .

o E- el cisintulicn, E eld iz veasuied in the -y-plans ek an lsatiopic ER30-fisld prooo wil 100 mid
[z ward poveer by the amenra faed painl. It accordancs with [1], 1ha soan arsa 5 20mm wide, is langtn
macaads the d pole a=m length (180 ar 3mm). The sensor Geoker is 10 mm fir 2] sbave tha top of the cipola
a:m=. Twa A0 mEx e e evailablc near the end of the dipale am-:. Assurming the 1 pole arms ane ssctecty
eoe e, the 2verage of these b maira (2 suogrld 2 and supgrid 8) i deterrinad 1o canepengata for any
nor-peraliglity 1o e measarcment pare 25 well 55 he senso” dispacement. The E-field vaus slatad as
calibat on value represents e maximu T 2° the nerpolaled A0-E-fisld. 1drim above ke dipale sufeca,

« H-Nodd dheintation: H-field is measured wilh an satcoic H-ield probe wtr 102 W fonwgard power to the
antenna teed puiil, b le kyeplans Tae aoen A and sensorn diziance 2 equive lent to the E-lield gcan. The
maarnyr cf the fiels s Availatia sl ba cector (subgeid 5) abave the faed poinl. The Hefle-d value siztad s
olib-at an valug reoresets e mamimuT af the e polaled H-Feid, 10mm above the dipcle surlace at the
fead point
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1 Measurement Conditions

DASY system conflg.raticn, e far as ol gl.-'c"l ar page 1.

| DASY Yersian Y Na T B
 DASY PP Varsion SE MCAD WE B171
Phantarm HAC Tast Arch S0 Hag P BA, Fio0z

Distencs Fipols Tap - Probe
Centar

il mm

ScAan resoluticr

<. cly = nim

areR = 20 4 SHO mm

Fregquency

T BAEMHz £ ML

Forwerd pawar at dipole
connector

0.0 dgém = 100mYW

I put powver drif

2 Maximum Fisld values

= 0.03 dis
H-field 10 mm above dipale surface saed dian |nterpolated maximuim
1510 -r % Tonwmanud Joaver 0.454 Alm |

Mzxirn.m ma«tlleﬂ

tlnnetainty for |1-lieid nessremant: 824, k=2

E-fleld 10 anrm abave o ipoia suface ! conditicn _Interpalated maximum
Mazimu e megsured atove high end 00 vy Fareeard pows 1723 Wim
Mawmu"n mmsuer ahiws Iowe end 100 M Furwis d povier 1622 %W
Amrageﬂ rExkim.am above s0m 100 rry fueward powser 1673 ¥im
I_.Ir..,artdmiy [ar —-flaidl massirameat 12 8% (k2
3 dppendix
31 Antenna Paramatars
Fraguehcy “[Return Losa Impadanr.é
A MAH= 157 dB {405 - 12.2] Ohin
B35 MHz 276 dB 513 + 4.0 ] Chun
L R0G MH 16.1 dE i {574 j154) Ohm
sl MET _ ERE:! i {44577 |80 Chm
il [ 18.0 B L 430 = 12,5 | Ohm ;

2.2 Antenna Design and Handling

Tha ca ibxasion d poa bas g sy hesns gen™ fing with 2 o - e s0o matching etk when leads o tha

snhanged handwid:k.

The dipals i5 ouitof seadand semingic cosxia catia. The mterna matching line iz open cuced. Tne antenna is

lharefoie paen far OC signals.

Do niit apkly force fo dipals 2r+8, &5 they are iable te oead, The soldersd cornactions newr e feedpoi it may be
datraged. After excess va achaical siess or overhesting checd 12 T pedance sharsuler Sss 30 gnagna that b

inkoerng: matening netwars e el affecter

Bfter lang ter— aee wih 40w raciated posern, nRly a sligalwarming of the dipsla nears o heedpoing SBN D& Mmeasered.
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3.3 Measurement Sheels

31.3.1 Return Loss and Smith Ghart

47 Jul 2386 1@:i@Z:Z3

CHi 514 LOG 5 dBAREF -15 &B -2 756 48 SATAMD @20 MHx
¥ + + - 4
I S o o e ,J’F CHi Harkers
- t 1 == 1 1 4-1R,EEF dE
- 4 SELELA HHz
Car . ! I _l & i '
% / E-16.858 dE
o 1 | =ik ML EEY HHz
! ! ’F? LA i } ! !
T 1 I T |7 = 41-24,1 42 dE
s{' 4& | | SEELGER H=
1:® " Si-17.578 dE
3 1 1 | ¥ 1 I 1 | WL, DR Hiz
[EHZ =31 1 u FS§ mILEFS e 4.8353 0 TROLEpM 330800 BA8 MEz

/f—

De i CHZ Markers
/ Qa8
=13, -
Ll i E0.B3A HHx
52448 ¢
SR AR HH
g AT
1 330,888 Az
®aBIIY O
1
1‘;""-\.'=—_-—-v""‘ &
STERT 95683 50 MHz ATOF 1 335088 BBE MHz
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132 DASY4 H-flald result

Test Labarntory: SPEAG, Farich, Switzeriimd

File Name: 11 D835 108206071 7.dad

DratTimez: 7172006 2:-56:42 PM

DUT: HAC-Dipelz 835 MHz; Typeo: DY35%3; Serdal: 1082

Prozram Name: HAC H Dipole

Comrmunication Systern: CW; Frequency: 835 Mol

Dty Clwele: 121

Madinm: Air Medium parameters used: o = U mbho'm, & = 1 p= | Zi:|;-'r|1.'t

Fhanlom section: H Dipols Section

DALY Configuration:

- Prabe: H3DWEA - SMANGS; ; Caliliaed, 1272002005
- Sensor-Surfce: (7is Sulase)

- Elecionivs: DAES Snba; Celibrated: 3712006

« Phanbn, HAC Test Arch 4.8 Type: S0 1TAC PG|

B Serinl; 1002

- Measorement SW: DASYS, V4.7 Build 44; Postprocessing BW: SEMOAD, VI8 Build 171

H Sean - Sensor Center 10mm above CDEIS DipeleHearing Add Compatibility Test (41x361x1): Measurement fugliy

dx=Fmin, dy=Smm

Paximmern value of peak Todal field — 0454 Adm
Prohe bodulation Faetor = 100

Relferanes Walue = 02872 A Power Tirift = 200014

ds

Hearing Aid Mear-Field Categary: M2 (AWF 0 dB)

i
0.000

-4.32

-0.64

-13.0

-17.3

21.5

CdE = 04540m

Peak H field m Ao

Ciee 1| Grid 2 | Grid 2
1372 |42 | ARG
Cirel A | Civid 5 | Grid ¢
0415 | 0454 | 0438
Arad Y Grid K | Grid &
1379 | | 0388
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3.3.3 DASY4 E-Field result

Test Laboratory: SPEAL, Zarich, Swikeerland
File Mame: E_CDR35 1082 0607 7.dad

Date/ T 701 T/200 11:50-47 AM

DUT: HAC-Dipule 835 MHz: Type: DEISY3: Serial: 1082
Progrum Name: HAC E Dipale

Cominanication System: CW; Frequency: £35 Mz Doty Cyele: 12 .
Mecium: Afr Medim parameters used: o = 0 mho‘m, o= 13 p = T kem®
Phunfom section: F Dipole Section

LrasY S Coniguration:

- Probe: ERIDVE - SN2336; CoateF(1, 1, 1) Calibrated: 12:20°2003
- Beasar-Surfuce: {Fix Sucliee)

- Electronics: MaEd Sndatk Calibrated: 37120006

- Phanioen: HAC Teat Arch 4.6; Teps: 302 HAC P01 BA, Serial: 1002
- Aeasurement 3W: DASY 4, W4,7 Build 44, Postprocessing 59: SEMOAD, W1LE Build 171

It Scan - Bensor Center 1imm whove CDE3E Dipole/Hearing Akl Compatbility Test (41x301x1): Measurarert grid:
de=54min, dy=5mm

Maxiroum value of 'pbu.k Toval field = 172.3 Vim

Frobe Modulation Factor = 100
Heferance Value = 122,77 Vi Power Dnift= 20,030 dB
Heuring Ald Mear-Field Catomory: M2 (AWF 0 dB)

Peak Tefield i Vom

Cird 1] Giad 2 | Grd 5
166k | 1723 | 1658

Girel A | Cirid 5 | Gied &
4.7 |89 KWy

Grd 7] Grie 8 | Grel ¥
1546 | 163 | 1604

d@ !
(R LT
-2.50
.20
-T./0
-10.4
|
i
-13.0 o
fdB =17TZ23vm
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughousstrosse 43, 83004 Zurich, Switzerdand

(= Schweizerischer Kallbrierdiens!

c Service suisse dé#alcnnage
Serdzls sviezero O teralurs

5 Swiss Colibration Service

Accredited by the Swias Accreditntion Service [SAS) Aeeroditation Ne.: SCS 108
Thir Swiss Accroditation Service |s ene of the signatories to the £A
Multilaberal Agreesment for the recognition of calibration certificates

cient  PC Tast Certificate Na: CD1880V3-1064_Mar08
CALIBRATION CERTIFICATE

Onject CD1880V3 - SN: 1064

Galbraon procaturols) QA CAL-20.v4
Calibration procedure for dipoies in air

Calbralicn dala: March 11, 2008

Goncion o the calbrated tem |0 Tolerance

This calbration carificats documents the raceabidity O raBonal SANGIMTS, Which QM2 h pivsical uis of measuaments (51)
Al calibrations hav bean condusted nthe dlosed laboratony Tacilily: anveonmant lemparatuse (22 = 3)°C and humidity « T0%.

Calisration Squipmani used [WATE crilial ko cablialkon)

Primary Stondieds oy Call Dabe (Calibrales by, Conifizato Mo ) Schedulon Caliaration

Power maber EFW-442A GEA4E0/04 (4-01-07 (METAS, Mo 217-00738) Oet-08

Pawer sensos HP BAB1A USHTEaRTES 04-Oct-07 (METAS, Mo, 217-00738) Oci-08

Probo ERIOWVE SN 336 31:Dec-07 (SPEAG, Mo, SR3.2336 _Dwcly) [

Prooe HIODYE SN 6065 A1 D07 (SPEAG, Mo, 13-80685_<Decl) D06

DAEA ST 206107 (SPEAG, Mo. DAE4-TE* _OctdT) Ogt-08

Secondary Standants e - il Dabe (in hrousa) _ Schaduled Check

Powot meter EPK-44198 GR424201 91 17ahay=05 (SPEAG, in house chisck Oct-07) In houso chack: Nov-08

Powgt sensor HP BAESA JSATHESNT 11=hday=05 (SPFAG, im hosse check Oct07) I s chick: Miov-08

Powei sefisor HP B4E2H IT1BADI4S0 {(f=Ann-2 [SFEAG, ir housa chack Cet-O0T) Iry Issietin sk Mionv=08

Hetwork Analyzer HP 87538 JEITI0G0S 18-0ct-01  [SPEAL, in housa chack Oct-07) I Ity 2ok Mov-09

AF generatar E44336 Ay 4 020 Fbone0d ISPEAG, in hinea chack Oct-07) I heoiasa chock: Mov-0%
“ame Funcion Signadury

Cul brated by: Wik Wbl Lasoratary Tochnisian I:'_L m l\

Approved bry: Fin Bamhalt Tochnical Birecior mﬁi‘éffﬁf

Issusd Warch 12, 2008

This galigraton canificake shall not be repeod sced smeapl in full sifout wetlon appeoval of th laboratory.

Corificals Ne: CO1E80VE-1064_Mard8 Page 1ol

FCC ID: PY7A3252041 PCTEST HAC (RF EMISSIONS) TEST REPORT ) Reviewed by:
Sy Ericascn Quality Manager
HAC Filename: Test Dates: EUTT :
! iy _ Page 65 of 79
0806230910.PY7 June 24 - 28, 2008 850/1900 GSM/WCDMA Phone with Bluetooth
© 2008 PCTEST Engineering Laboratory, Inc. REV 7.0U

06/04/08



Calibration Laboratory of s\‘:\ll\l\—&)ba Schrvclzerlscher Kallbrierdlenst
Schmid & Partner i‘l‘“::__—‘—':'f"’ = Servlca suisse o dlalonnage
Lnygineeting AC e 2 Servizio evlzzers dl tratura
Zeughausstrasse 43, BO0A Zurich, Switrerland ) /,.’ \“\\\L\\\‘ Swlss Callbratlon Servize
me
Accredited by the Swiss Accreditation Service (SAS) accreditatian Me., SCS 108

The Swise Accreditation Serviee is ong of the cignatories to the EA
Multilacers! Agreemant for the recoghition of calipration cestificates

References

[1] ANSI-C63.19-2006
American Naticral Standard far Mathods of Maasurement of Comgatibility betwean Wirelass
Cemmurications Devices and Hearing Aids.

Methods Applied and Interpretation of Parameters:

»  Coordinate System: y-axis is in the direction of the dipoie arms. z-axis is from: the basis of the antenna
‘mounted on the table} towards its feed point batween tie two dipele arms. xaxis s normal to the cther
axas. In coincidence with standard [1], the messurement planes (probs zensor centar] ar salectad to
2@ at £ distance of 10 mm shove the Wop sdge of the dipale ams.

v flgasurement Condifions: Further details are avallahlz from the hardcep es at the end of be verlifivale.
Al figures stated in the certficate are valid at the frequency indicaied, The farward power to the dipole
sonnectsr 5 sat with a calibrated power Meter 2onnected and monitored with an auxiliary power meter
zonhected to a directional coupler. While the dipele uncer test is connected, tha forward power is
adjusted to the sanse leval,

»  Antenna Positioring: The dipale ks mounted on a HAC Test Arsh pharlornm using Lhe malching dipole
positionat with tha arms hotizenta. ard the feading cable coming fram the flcor. The measurenenis are
parfermad it a shieldseg roorm wih abeorbers arourd the setup o -educe the Teflections.

It is verified before lhe mounting of the dipode Lndar the Test Arch phantam, that its arms are porfactly
in & fina. ltiz Installed on the HAC dipole pasitionzr with its s paralie! below the dislectric reference
wi~e and able to move ofastically in vertical direction without shanging its redetive position to the too
center of the Test Arch phaslom. The vettical distance to the srobe iz arjusted after dipole mounting
with a DASYY Surfacs Check job. Bzfare the meaasurement, the distance botwoan phantem surface and
prbe tip is verified. The propar measurement distance is selecled by chovsing the malching sectian of
the: HAC Test Arch chantom with the proper device reference point (upper surface of tha dipole) and tie
match mg grid reference joint it of the aroba) censiderirg tha prabe sensor offset. The vertica!
distance t the probe is essential far the accuracy.

o {eed Paint Impedance and Refum Loss: These paromctors Gre measurad using a MP BFE3E Vectar
nNewwark Analyzer, The Impedarce is spec fied at the SMA connecler of the dipele. The influenice of
re‘lect'ong was eliminating by applying the ave-aging function while mov ng the dipole in the &k, at least
7Cem away from any obstacles.

« E- figld distribotion: E field i measored in the s-y-plana with an isotropic ERZC-field probe with 100 my
farward power to the antenna feed point, In accordance with {17, the sean area is 20mm wide, its lengih
excesds the dipale anr length {180 or Q0mm). The sensor senler is 10w jin 2 sbove the top of the
dipole arms, Twa 30 maxima are available rear the end of thz dipale arns. Assuming thz dipole arns
ara periectly in o1e line, t1e average of these twa maxima {in subgrid 2 and subgrid §) is determined o
compensate lor any non-parallelity to he measurament plate as well a3 the senaor displacoment, The
E-fleld valua stared as calibration valuz represeris Wi masinrume of he indepelated 30-E-f eld, 10mm
above the dipole surface,

s MH-flaid disiribution: H-fiald is messurad with an isotropic H-fie.d probe with 100mY fonward power to tae
anlenna feed poind, in the x-y-plane. The scen ares and sensor distance s equivalent t he F-fielkd
scan, The maximum of the field is available at the center (subgrid 51 ebove the feed peint, The H ficld
value stated 58 calibration vaile rapresents the maximum of the Interpo ated H-field, 10mm above the
dipole surface at the feed point.

Carlificate Mo: CD1280V3 064 MarCs Page Zofd

FCC ID: PY7A3252041 HAC (RF EMISSIONS) TEST REPORT - Reviewed by:
Quality Manager
HAC Filename: Test Dates: EUT Type:
. Page 66 of 79
0806230910.PY7 June 24 - 28, 2008 850/1900 GSM/WCDMA Phone with Bluetooth
© 2008 PCTEST Engineering Laboratory, Inc. REV 7.0U

06/04/08



1. Measurament Conditions

PASY syslem configuration, as lar ag not given onaage 1.

DASY Version NASY4 Ve 7 BBt
DASY PP Version SEMCAD V1B B175

Phantom MAC Test Arck SOHAC PO BA, #1070

Distance Dipale Top - Probe Center 1T mm

Sca;;ésolution T di, dy=5mm areg = 20 ;Qdmm

Frequency 1880 MiHz 1 1 MHz
Forvrard power at dipole connector 20,0 dBrn = $00mW
Input power driff = 0056 dB
2. Maximum Figld values
conditicn Interpalated maximum

H-field 10 mm above dipole surface

Maxirnurs meaasired

10.;j. v forward power

0.463 A/m

condition

E-field 10 mm above dipole surface Interpolated maximum !
Maxdmum measured above high e Q0 oW Torward power "35.6 V/m
Maximum measured above low end 100 i farward power - 35.9 Vim
Averaged mexiwm above arm 100 W forward power 135.3 ¥/m
Uncertainty far E-fiale measurement: 12.8% (k-2)
3. Appendix
3.1 Antenna Parameters
Frequency Returnloss | Impedance -
wiomMHe 21.5dB 4475+ 7.8 Cm
1880 MHz . 20848 { 484 + [8.9 ) Ohm
1900 MHz 21.1dB B (5.8 +B.8)0hm
1950 Mz 28.0dB ; [84.8-j21)0m
12000 MHz 251 b [ 44.9 +{1.1) Chm )

3.2 Antenna Design and Handling

The callbration d pole has a symineiric geomelry will & Buill-in lve siub matching network, which fzacs 10 the

enhanzed bandwidth.

The dipale is built of standard seminigid coaxial cable. The intarnal matening line is open ended. The santenna s

tharafore open far DO signals.

Do not apply force to dipale a-ms, as they are liatle ta hend. 1hea soldered connections near the feedpoint may
be damaged, After sxcessive mechanical strass ar averhesting, check the impedance charactaristios 10 anaura
thal lhe rilemal matching netwark is not affected,

Afte- long terr use with 40W radizted powear, oty a glight warming of the dipele near the fearpaint san ba

Msdsuraed.
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3.3 Measurement Sheets

3.3.1 Return Loss and Smith Chart

12 Mar 2BAZ 16:53:32

CHI] 11  LOG 5 dB/REF -18 dB 21-26,948 dE 1 280.908 632 MH=
i
== CHL Markers
\H"H-.\.
g 2 1:-21,492 dB
= ~ 1. 7180 6Hz
or w1
. - 21,876 dE
1.93€00 SHz
4~75,968 dE
195608 BHz
fivg
16 5:—25.149 dB
I 2, B3EEE GHz
CHZ 511 41 U FS 249,418 4 8.9355 4 756.46 pH 1 880,008 B8 MHEZ
b=l CAZ Marcers
13 47,580 o
cor / gf_h"u\ 7.2457 o
| ! 1. 71680 BHz
t =SLT7h o
1 ! £.5456 o
\ ] ! 1.98EB8 GHz
4154630 &
fiee \'\ 21358 &
\ 1.95E80 GHz
S 44.LE9 0
: / 18EDE
. SO 2,08680 Gz

CEMTER 1 820,800 808 MHz

CPAH A BRE.0E8 BAG M2
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3.3.2 DASY4 H-Field Result

Date/Time: 11032008 15:03.42

Test Laboratory: SPEAG Lab 2

DUT: HAC Dipole 1880 MITz; Type: CDASR0V3; Scrial: 1064
Communication System: OW; Freguency: 1880 MITz: Doty Cyele: 101
Medium parareters used: o= 0 mho/m, £ = 1; p= | kgim®
Phantam section: H Dipele Section
Measurement Standard: DASY4 (High Precision Asscssmenl)
DASY4 Confliguration:

v Probe: H3DV6 - SNaDES; Calibrated: 31.12.2007

¢ Sensor-Surface: (Fix Surface)

*  Electronics: DAE4 Sn781; Calibrated: 02102007

o Phanwom: HAC Test Arch with Coil, Type: SD HAC POL BAL Serial, 1070

e Measureient 3W, DASYS, V4.7 Build 01; Postprocessing SW: SEMCAD, ¥ 1.8 Build 170

E Sean - Sensor Center 10mm above CIDISS0V 3 Dipole/Hearing Aid Compatibility Test (41x181x1):
Measurement grid: dx=5mm, dy=5mm

Maximum value ol peak Total field = 0,463 Afm

Probe Modulation Factor = 1.00

Device Relerence Poine 0.000, 0000, 2547 mm

Reference YWalpe = 0,400 Adme Power Dirift = 0.001 B

Hearing Aid Near-Field Category: M2 (AWF 0} dB)

Peak H-field in A/m

Ciridl 1 Civid 2 Giricl 3
0.400 0421 0.402
M2 M2 M2

Grid4  |Grids  |Grid 6
0.440 0.463 0443
M2 M2 M2
Grid7 |Grid8  |Grid 9
0.402  [0.427  |0.407
M2 M2 M2

0dB = 0.463A/m
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3.3.2 DASY4 E-Field Result

Test Laboratory: SPEAG Lab 2

DUT: HAC Dipole 1880 MHz; Type: CDIS80V3; Serial: 1064

Cemmunication System: CW; Frequency: T880 MEz; Duty Cyele: 1:1
Medium paramelers used: o = 0 mho/m, g, = |; p= 1000 kg;’m:‘
Phantom seetion: B Dipolz Section
Measurement Standasd: DASY4 (High Precision Assessment)
DASY4 Configuration:

Probe: ER3DVA - SN233%6: ConvE(L, |, 1) Calibrated: 3112, 2007

Sensor-Surface: (Fix Surface)

Electronies: DAE4 SnT81; Calibrated: U2, 10,200

Phantom: HAC Test Arch with Coil; Type: SD HAC POL BA; Serial: 1070
Measurement W DASY4, V4.7 Build 61; Pusiprovessing SW: SEMCAD, V1.8 Build 176

E Scan - Sensor Center 10mm above CDS80V3 Dipole/Hearing Aid Compatibility Test (41x181x1):
Measuremant grid: dx=Smm, dy=3mm
Maximum value of peak Total field = 136.6 Vim
Prabe Modulation Factor = 1.00

Device Reference Poine 0.000, GLO00, 354.7 mm
Reference Value = 1517 Vim: Power Drift = 0,009 (B
Icaring Aid Near-Field Category: M2 [AWF 0 dB)

Peak E field in ¥V/m

Grid 1 |Grid2 | Grid 3
1331|1366 [1320
M2 M2 M2
Grid4  |Grid5  |Grid 6
§8.2 90.1 86.1
M3 M3 M3
Grid 7 |Grids | Grid 9
1289 1359|1328
M2 M2 M2

a8

I 0.000

-1.5.1
-2.07

RA L

0 dB = 130.4V/m

Date/Time: 10032008 16:23:45

Certficate No: CD1880W3-1064 MarDg
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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

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; Posiprocessing SW: SEMCAD, V1.8 Build 176

DateTime: 1 TO3.2008 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

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)

e 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

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

Ceartificate Mo CO1B880VA-1064_Maria

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
s F |
(sl
[ |
1.54 | I
L‘- | | ;ﬂ
a7
AR
e !
.14
e | b
0 dB = 136.6%/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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