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1. INTRODUCTION

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

Compatibility Tests Involved:

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

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

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

Figure 1-1 Hearing Aid in-vitu

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

2.1 INTRODUCTION
The map at the right shows the location of the PCTEST BaTHoR
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” il /

N latitude and 76° 49’ 38” W longitude. The facility is 1.5 Figure 2-1

miles North of the FCC laboratory, and the ambient signal Map of the Greater Baltimore and Metropolitan
and ambient signal strength are approximately equal to Washinaton N 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.

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

e PCTEST Lab is accredited to ISO 17025 by U.S. National Institute of Standards
and Technology (NIST) under the National Voluntary Laboratory Accreditation
Program (NVLAP Lab code: 100431-0) in EMC, FCC and Telecommunications.

e PCTEST facility is an FCC registered (PCTEST Reg. No. 90864) test facility with
the site description report on file and has met all the requirements specified in
Section 2.948 of the FCC Rules and Industry Canada (IC-2451).

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

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

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

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

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

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

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

Trade Name:
Model(s):

Serial Number:
Tx Frequencies:

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

HAC Test Configurations:

FCC Classification:
EUT Type:

3. EUT DESCRIPTION

A3LSCHU440

Samsung Electronics, Co. Ltd.

18600 Broadwick St.

Rancho Dominguez, CA 90220
United States

SAMSUNG

SCH-U440

AF-033-A

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

Internal Antenna

24.9 dBm (CDMA), 24.5 dBm (PCS)

24.8 dBm (CDMA), 24.5 dBm (PCS)

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

Licensed Transmitter Held to Ear (PCE)
Cellular/PCS CDMA Phone with Bluetooth
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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.

(0F:1(-Te [o]3Y Telephone RF Parameters
E-field emissions H-field emissions
Near field Category cw cw
dB(V/m) dB(A/m)

| f < 960 MHz |
| M1 | 561061+05xAWF || 56t010.6+0.5xAWF |
| M2 | 51t056+05xAWF ||  0.61056+0.5x AWF |
| M3 | 46t051+05xAWF ||  —4.41006+0.5xAWF |
| M4 | <46+ 0.5 x AWF | <-4.4+0.5x AWF |
| f > 960 MHz |
| M1 | 46t051+05xAWF ||  —441006+0.5xAWF |
| M2 | 41t046+05xAWF || -9.410-44+05xAWF |
| M3 | 36t041+05xAWF || -14410-9.4 +05XAWF |
| M4 | <36+ 0.5 x AWF | <-14.4 + 0.5 x AWF |

Table 4-1

v3.12 [2]

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

Il. ARTICULATION WEIGHTING FACTOR (AWF)

Articulation
Standard Technology Weighing Factor
| TUTIP1U3GPP |  UMTS (WCDMA) || 0 |
| 1S-95 | CDMA | 0 |
| iDEN™ | TDMA (22and 11 Hz) || 0 |
| JSTD-007 |  GSM(217Hz) || -5 |

Table 4-2

Articulation Weighting Factors

Reviewed by:

FCC ID: A3LSCHU440 A RPETEST HAC (RF EMISSIONS) TEST REPORT Pl uned _
m—— Quality Manager
HAC Filename: Test Dates: EUT Type:
R i Page 6 of 70
0805050638.A3L April 30 - May 6, 2008 Cellular/PCS CDMA Phone with Bluetooth
© 2008 PCTEST Engineering Laboratory, Inc. REV 6.5

05/06/08



5. SYSTEM SPECIFICATIONS

ER3DV6 E-Field Probe Description

Construction: One dipole parallel, two dipoles normal to probe axis
Built-in shielding against static charges
Calibration: In air from 100 MHz to 3.0 GHz
(absolute accuracy +6.0%, k=2)
Frequency: 100 MHz to > 6 GHz;
Linearity: £ 0.2 dB (100 MHz to 3 GHz)
Directivity 1+ 0.2 dB in air (rotation around probe axis) .I.Fi re 5-1
+ 0.4 dB in air (rotation normal to probe axis) E-fi IdgF
Dynamic Range 2 V/m to > 1000 V/m e Prgi‘zSpace

(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/m at 1 GHz 3
(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/ES3D/EX3D

(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;

£ /\ ui+ ? - CF)(DCP)
/ Norm; «ConvF

whereby

E: electric field in Vim

1 voltage of channel i at the connector in uV
Normy: sensitivity of channel i in uWi(Wim)*

ConvF: enhancement factor in liquid (ConvF=1 for Air)
DCP: diode compression point in uV

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

Conditions of Calibration

Eelas for Offset

Iemsureasot

(05 Thie ed ool
10Ka K¥ Tham: Vebed
3 . hat
{1 s .

— i

1 o ' y
e |~ Ditferencial Arplifier

Please note: '

*  alower input impedance of the amplifier will result in different sensitivity factors Norm, and DCP
* larger bias currents will cause higher offset

100 B
100 B
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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)

PO

!
t
|

B & - 8 &
|

o

H

Frequancy response [normalized)

or

06— | —————

o5 | ‘ - L
o 500 000 1500 2000 2600 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)

| v —'L_;' N

Frequency response {normalizad)

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).

i

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.

S| [ )
I L
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:

. . . [
V,=U,+U2. S
dep;
with V] = compensated signal of channel i 1=x v &)
U = mput signal of channel 1 (1i==x v &)
cf = crest factor of exciting field (DASY parameter)
dep; = diode compression point (DASY parameter)
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From the compensated input signals the primary field data for each channel ean be evaluated:

. f Vi
E-— hE].d]]rObeb B E: = ]ll’l m
2
H — fieldprobes : H; = v,,[— 40 + R“”: +ainf

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

Norm; = sensor sensitivity of channel 1 i==xv 2

Iu"n.-",-'“["‘\.-"f.-’rnjﬂ 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):

Ei: = ‘l,.' E; + Eg + E:‘,‘

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

. > ] Rescan for E or H-Field,
Identify exclusion area and
: . as needed
then identify and record
maximum reading for Per Section 4.3.1.2.2 (11)
remaining area in V/m or
A/m 7'y

Per Section 4.3.1.2.2 (7-9)

Both E & H Field
Scanned?

Identify & Record Category

Per Section 4.3.1.2.2 (10) &

7.2
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Test Setup

ScmxSem

TtEst r— i
Reference . _—
Plane
\Cenm Line h{e:mr{
Plane
. Figure 6-2
Figure 6-1 HAC Phantom

E/H-Field Emissions Test Setup Diagram (See Test

Photographs for actual WD scan grid overlay)

RF Emissions Test Procedure:

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

1.

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

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

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

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

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

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

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

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

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

FCC ID: A3LSCHU440
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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.

Sond - Directional Coupler /' Sgd Directioral Coupler
Generator wTpitier Arrplifier
Generator \

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 / _r_:_:_a_h\
" i _-."Illr \.\
Figure 7-4 . . Figure 7-5
2-D Raw Data from scan along dipole axis 2-D Interpolated points from scan along dipole axis

B 0]
Sl kg X

H (.2 00) Interpolated H (wy.z60)
3 Skt A i

L2 ! ! ! | 1 M
+ | ! ! | 1 -

M | | | | 1 4 ot

ofte 0002 o0 a0 0doe Ao 8 ofs enm 0ot 0oz 0oGs 0o ofos GO DM 06 oG oW odx

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
Fr‘zl?nt:—"zr;cy Power Result Field Devi/;tion
(dBm) (VIm) (VIm)
835 20.0 166.6 167.3 -0.4%
1880 20.0 133.4 134.6 -0.9%
Input H-field Target o
Fr‘zl?nt:—"zr;cy Power Result Field Devi/aotion
(dBm) (A/m) (A/m)
835 20.0 0.416 0.454 -8.5%
1880 20.0 0.409 0.451 -9.2%
Electric: Field Magnetic Field

Proke Probe

1 cm to top edge of
+ dipole element

Dipole
RF — RF Amplif Dual Directional Coupl
Signal Generatar mplifier —‘ ual Directional Coupler
RF
Pawer Meter
Figure 7-8
System Check Setup
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8. MODULATION FACTOR

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

All voice modes for this device have been investigated in this section of the report. According to the FCC
3G Measurement Procedures, May 2006 for RF Emissions, variations in peak field and power readings.

This was done using the following procedure:

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

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

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

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

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

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

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

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

Peak = 20 - log (Raw - PMF)

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

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

Freq Oifset

Freq Offset|
e || seaaag Hzl
oo = : e Fias Iz =)
Chanael Power Power Spectral Density _'.Siﬂﬂil T”S Channel Power Power Spectral Density "Smal Tr“\:_ﬁ
2448 d3m /20000 Mz ~3853 dBn/Hz e Type 24.45 dBn /2.0000 Wz -3856 dBn/hz [
[ i Log €
Figure 8-1 Figure 8-2
Signal Generator Modulated Signal Wireless Device Modulated Signall
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Modulation Factors:

. ; E-Field H-Field
f(MHz) | Protocol E(;::,':,I;I H(;fl';';' Modulation | Modulation
Factor Factor
835 A 226.80 0.6312 1.388 1.258
835 CDMA* 335.30 1.0040 0.939 0.791
835 cwW 314.90 0.7941
1880 A 194.20 0.6403 1.384 1.103
1880 CDMA* 277.40 1.0590 0.969 0.667
1880 cW 268.80 0.7064
; E-Field
f(MHz) | Protocol E(;,FI':I')" Modulation
Factor
1880 |cDMA/s03| 89.58 2.879
1880 cW 257.88
Figure 8-3

Modulation Factors

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

CW and Modulated Signal Zero-Span plots:

Agilent L [Freg/Channel 5 Aglont L [FregiChannel
fisten 0 Al ; Center Fgﬁ Adian 31 A . ‘mﬁg
Stant Freq Elr L]
1 GHz 188000000 GHz
StopFreq 1 ceveein oo
CF Step 200000 .
300000000 itz 5 ,;m
q Offsst Freq Ciffset
o Fraq 0"‘:: 0.00000000 Hz
Span @ Mz
Span Mz VI 3 Ml Swnep 5 ms B0 pis)
Swanp 50 ms H01 ps)
|I'|ew'Ch'=|l|neI [Frag/Channel
Adten 1 B F : " Center F'&‘: Artan 30 @ ‘gﬁw’cﬁ
Start Freq Stan Freq
1 B0 Gz 1 He
Slop Freg Slop Frag
1.85000000 GHe 1 88000000 GHz
CF Sto CF Step
3 0000000 MHz 300000000 MHz
Auta Ielan Bago
Freq Offaet Frisg Offset
000000000 Hz o Hz
WY 1 M Swaep M ms VW 1 Bl
Figure 8-4 Zero-Span Plots
- . Revi d by:
FCC ID: A3LSCHU440 z\pETEST HAC (RF EMISSIONS) TEST REPORT P sund eviewed by
! ! Quality Manager
HAC Filename: Test Dates: EUT Type:
. . Page 19 of 70
0805050638.A3L April 30 - May 6, 2008 Cellular/PCS CDMA Phone with Bluetooth

© 2008 PCTEST Engineering Laboratory, Inc.

REV 6.5
05/06/08



9. FCC 3G MEASUREMENTS

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

. Handset Capabilities™:

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

Base Station Simulator

Figure 9-1
Power Measurement Setup

Il. Worst-Case Probe Location Measurements

-«—RF Connector——»|

Wireless
Device

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

Table 9-1
Handset 3G mode variation on RF Emissions
. . _— FCC Excl
Mode | Channel | Backlight | RC/SO |ScanCenter| Battery FTI';': ("\,‘,’fﬂ P&a;vsl:;d Fg,g",','r':)'t MI(\:;IN RESULT Blot;kj per
PCS 1175 off SO3/RC1 Acoustic Standard 13.47 31.8 41.0 M4 none
PCS 1175 on SO3/RC3 | Acoustic | Standard 37.81 31.3 41.0 M4 none
PCS 1175 off SO3/RC4 | Acoustic Standard 37.71 31.3 41.0 M4 none
PCS 1175 off SO55/RC3 | Acoustic Standard 36.48 31.0 41.0 M4 none
PCS 1175 off SO55/RC1 | Acoustic Standard 37.02 31.1 41.0 M4 none
PCS 1175 off SO2/RC1 Acoustic Standard 36.74 31.0 41.0 M4 none
PCS 1175 off SO2/RC3 | Acoustic Standard 36.30 30.9 41.0 M4 none
PCS 1175 off SO9/RC2 | Acoustic Standard 36.35 30.9 41.0 M4 none
PCS 1175 off SO9/RC5 | Acoustic Standard 36.30 30.9 41.0 M4 none
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VERALL MEASUREMENT SUMMARY

A3LSCHU440
SCH-U440
AF-033-A

. E-FIELD EMISSIONS:

Table 10-1
HAC Data Summary for E-field
FCC Excl
" Time Avg. Peak Field FCC Limit
Mode Channel Backlight RC/SO Scan Center| Battery Field (V/m) (dBV/m) (dBV/m) M?:;IN RESULT Blot;kj per
E-field Emissions

CDMA 1013 off SO3/RC3 | Acoustic Standard 35.70 30.5 51.0 M4 none
CDMA 384 off SO3/RC3 | Acoustic Standard 34.04 30.1 51.0 M4 none
CDMA 777 off SO3/RC3 | Acoustic Standard 39.05 31.3 51.0 M4 none
PCS 25 off SO3/RC3 | Acoustic Standard 32.43 29.9 41.0 M4 none
PCS 600 off SO3/RC3 | Acoustic Standard 32.53 30.0 41.0 M4 none
PCS 1175 off SO3/RC3 | Acoustic Standard 36.08 30.9 41.0 M4 none
PCS 1175 off SO3/RC3 T-coil Standard 35.57 30.7 41.0 M4 none

e
-

Figure 10-1
Sample E-field Scan Overlay
(See Test Setup Photographs for actual WD overlay)

Note: Worst-case measurement evaluated for worst-case 1/8 rate gating condition in RC1/SO3; Mute=Yes
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A3LSCHU440
SCH-U440
AF-033-A

Il. H-FIELD EMISSIONS:

Table 10-2
HAC Data Summary for H-field
FCC Excl
. Time Avg. | Peak Field | FCC Limit
Mode Channel Backlight RC/SO |Scan Center| Battery Field (Alm) (dBA/m) (dBA/m) M?:B(;IN RESULT BIO(‘::: per
H-field Emissions
CDMA 1013 off SO3/RC3 | Acoustic | Standard 0.0638 -25.9 0.6 M4 none
CDMA 384 off SO3/RC3 | Acoustic | Standard 0.0668 -25.5 0.6 M4 none
CDMA 777 off SO3/RC3 | Acoustic | Standard 0.0770 -24.3 0.6 M4 none
PCS 25 off SO3/RC3 | Acoustic | Standard 0.0975 -23.7 -9.4 M4 none
PCS 600 off SO3/RC3 | Acoustic | Standard 0.0777 -25.7 -9.4 M4 none
PCS 1175 off SO3/RC3 | Acoustic | Standard 0.0873 -24.7 -9.4 M4 none
Figure 10-2
Sample H-field Scan Overlay
(See Test Setup Photographs for actual WD overlay)
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A3LSCHU440
SCH-U440
AF-033-A

lll. Worst-case Configuration Evaluation

Table 10-3
Peak Reading 360° Probe Rotation at Azimuth axis
Time Avg Peak Field FCC Limit ine
Mode Channel Backlight RC/SO |Scan Center| Battery Field (V/m) (dBV/m) (dBV/m) M?:BG;IN
Probe Rotation at Worst-case
PCS 1175 off SO3/RC3 | Acoustic | Standard 36.68 31.0 41.0
E(roll)
36.1 V/im = 0.14 dB;
120—
1104
100
90
801
701
£ r
5 00T
50+
40+
bt ¢ s 4 4 ettt 4 4 sl 4 e e 4 e v+ ¢+ 1
30-[
20
10—
0:|||\||||\\|||\\\|||\||||\\||
0 50 100 150 200 250 300 350
Deg
Figure 10-3
Worst-Case Probe Rotation about Azimuth axis
* Note: Location of probe rotation is shown in Figure 10-1 or Figure 10-2
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11. EQUIPMENT LIST

Agilent 8648D (9kHz-4GHz) Signal Generator 10/11/07 Biennial | 10/10/09 3613A00315
Agilent E4407B ESA Spectrum Analyzer 3/13/08 Annual 3/13/09 US39210313
Agilent E4432B ESG-D Series Signal Generator 8/8/06 Biennial 8/8/08 US40053896
Agilent E5515C Wireless Communications Test Set 6/8/07 Biennial 6/8/09 GB46110872
Agilent E5515C Wireless Communications Test Set 6/8/07 Biennial 6/8/09 GB46310798
Agilent E5515C Wireless Communications Test Set 8/31/07 Biennial 8/31/09 GB41450275
Agilent N4010A Wireless Connectivity Test Set 6/11/07 Annual 6/11/08 GB46170464
Bruel & Kjaer 4128 Head and Torso Simulator 5/16/06 Biennial 5/15/08 1947220
Bruel & Kjaer 4231 Acoustical Calibrator 6/1/06 Biennial 5/31/08 2343018
Rohde & Schwarz [ CMU200 Base Station Simulator 5/24/07 Annual 5/23/08 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 713107 Biennial 7/2/09 835360/0079
Rohde & Schwarz | NRV-Z32 Peak Power Sensor (100uW-2W) 12/21/06 Biennial | 12/20/08 100155
Rohde & Schwarz [ NRV-Z33 Peak Power Sensor (1mW-20W) 11/28/06 Biennial | 11/27/08 100004
Rohde & Schwarz [ NRV-Z53 Power Sensor 713107 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 5/25/07 Annual 5/24/08 704
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 E)daé? Data Type |Prob. Dist.] Divisor | Unc. (dB) ] Notes/Comments
Measurement System
RF System Reflections 0.50 Tolerance N 1.00 0.50 Refl. < -20 dB
Field Probe Calibration 0.21 Tolerance N 1.00 0.21
Field Probe Isotropy 0.01 Tolerance N 1.00 0.01
Field Probe Frequency Response 0.135 Tolerance N 1.00 0.14
Field Probe Linearity 0.013 Tolerance N 1.00 0.01
Probe Modulation Factor 0.468 Accuracy R 1.73 0.28
Boundary Effects 0.105 Accuracy R 1.73 0.06 *
Probe Positioning Accuracy 0.20 Accuracy R 1.73 0.12 *
Probe Positioner 0.050 Accuracy R 1.73 0.03 *
Extrapolation/Interpolation 0.045 Tolerance R 1.73 0.03 *
System Detection Limit 0.05 Tolerance R 1.73 0.03 *
Readout Electronics 0.015 Tolerance N 1.00 0.02 *
Integration Time 0.11 Tolerance R 1.73 0.06 *
Response Time 0.033 Tolerance R 1.73 0.02 *
Phantom Thickness 0.10 Tolerance R 1.73 0.06 *
System Repeatability (Field x 2=power) 0.17 Tolerance N 1.00 0.17
Test Sample Related
Device Positioning Vertical 0.2 Tolerance R 1.73 0.12 *
Device Positioning Lateral 0.045 Tolerance R 1.73 0.03 *
Device Holder and Phantom 0.1 Tolerance R 1.73 0.06 *
Power Drift 0.21 Tolerance R 1.73 0.12
Combined Standard Uncertainty (k=1) 0.67 16.6%
Expanded Uncertainty [95% confidence] (k=2) 1.34 32.6%
Expanded Uncertainty [95% confidence] on Field 0.67 16.3%

Table 12-1
Uncertainty Estimation Table

Notes:

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

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

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

A

See following Attached Pages for Test Data.
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Date: &/62003

N PCTEST'

EWGIREEFIMG LARGFAiaEy In

PCTEST Hearing-Aid Compatibility Facility

DUT: CD335V3 - SN1082

Type: CO335 3
Serial: 1082

Measurement Sandard: DASYS (Hoh Precision Aszessmerd)
DASYS Corfiguration ;

Probe: ERI0WE - SME353; Calibrated: FAS2007
Senzr-Surface :Omm (Fix Surface)

Electronics: DAEL Sa704; Calibrated : 57242007

Phantom: HAC Test Aech with Coil; Type: 50 HAC PO BA;
Measurement S DASY, VAT Build 53;

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

M easurement gid dg=amm, dy=4mm
Probe Modulation Factor=1.00
Reference Walue = 114.9 %, Power Drift=-0.010dB
Averagevalue of Total {intemolated) = 166.6 Vim

dFi
nnnn

prantll}
-5.00

-1

-12.5

0dB=173.7im

& N PLTEST
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Drate; SI6/2003

N PCTEST'

EWGIREEFIMG LARGFAiaEy In

PCTEST Hearing-Aid Compatibility Facility

DUT: CD1880V3 - SN1064

Twpe: CO1E80V3
Serial: 1064

Measurerment Sndard: DASYE (Hoh Precizion Aszezzmerd)
DASYS Configuration ;

Probe: ERI0WE - SMEIE3; Calibrated: 71192007
Sersnr-Surface : Orm [P Suface)

Electronics: DAEL Sn704; Calibrated : 57252007

Phantor: HAC Test Aech wath Coil; Type: S0 HAC PO1 BA;
Meazurement S0 DASYL, W4T Build 53;

1880M0Hz, 100mW/ 20dBm/Hearing Aid Compatibility Test (41x181x1):

M easurement grid. d=5mm, dy=5mm
Prohe Modulation Factor=1.00
Reference Walue = 143.8 Wi, Power Drift=-0.031 dB
Average value of Total (interpolated) = 133.35 Wim

iR
n.nnn

-1.29

-5

I.fh {

. /

-6.44

0dB=133.9%m

B MN03 POTEST
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Date: &62003

N PECTEST'

EWGIREEFIMG LARGFAiaEy In

PCTEST Hearing-Aid Compatibility Facility

DUT: CD3835V3 - SN1082

Type: CDE33
Serial: 1082

Measurerment Sendard: DASYE (Hoh Precision Aszeszmerd)

DAY Corfiguration ;

Proke: HIDWG - SMG20T; Calibrated: 71952007
Sersnr-Surface : Orm [P Suface)

Electranics: DAEY SnT04; Calibeated : 5252007

Phantorn: HAC Test Ach with Cail; Type: S0 HAC POIT BA;
Meazurement S0 DASYL, W4T Build 53;

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

dF,
n.nnn

-4.04

121

162

-20.2

M easurement grid. d=5mm, dy=5mm
Probe Modulation Factor=1.00
Refarence Value= 0.412 Afrm;, Power Drit= 0.015 dB
Maximumvalle of Total jrterpolated) = 0,415 Afm

>

-

0dB=0.415A0m

& 0 PLTEST
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Drate; SI6/2003

PCTEST

EWGIREEFIMG LARGFAiaEy In

N

PCTEST Hearing-Aid Compatibility Facility

DUT: CD13880V3 - SN1064

Twpe: CO1E80V3
Serial 1064

Measurerment Sndard: DASYE (Hgh Precision Aszeszzmerd)

DASYS Configuration ;

Probe: HIDWE - SME20T: Calibrated: 7092007
Sersnr-Surface : Orm [P Suface)

Electranics: DAEY SnT04; Calibeated : 5252007

Phantom: HAC Test Aech with Coil; Type: 50 HAC PO BA;
Measurement S DASY, VAT Build 53;

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

iR
n.nnn

-Z.m

-5.60

fi.4n

112

-14.0

M eazuremment grid: dg=amm, dy=5mm
Probe Modulation Factor=1.00
ReferencevValue= 0429 Afm; Power Drift= 0.005 dB
Maximurmvalue of Total dnterpolated) = 0,409 Afm

>
-

0dB = 0.409A5m

2003 POTEST

FCC ID: A3LSCHU440

HAC (RF EMISSIONS) TEST REPORT PRiisunag
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Quality Manager

HAC Filename:
0805050638.A3L
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N PETEST

CHGIMIEP K LAICRLATZY-, 1%

PCTEST Hearing-Aid Cumpatihili.t.}r F acility
DUT: SCH-U440

Type: CelluaPCS COMA Phone with BT
Serial: &AF 033-4
Backight off
Dade Oyl 107

heasuretment Standard: D 854 [High Precision Lasessment]
DSy 4 Configuration:

Probie: EFZ00E - ShE3ES; Cdlibratedd: 7A %2007
SensotSuface: [ FixSuface]

Bedrotics: DAES Snf(d; Calbraed : 5252007

Phartom: HA.C Test Arch with Col; Twe: S0 HAC PO B,
hdemsurement S0 DOSY 4, w4 7 Buld 53;

LI T Y

High.ch CDMAHearing Aid Compatibility Test (251:251x1):

Measuremernt grid dx=2mm, dy=2nm
Meximum vaue of peak Tatal ield = 36.7 Vin
Fraobe Moduldion Factor = 0938
Rekrence Value = 32.7 %im; Power Drit = 0,051 dB
Hearing Aid Hear-Field Categony: M4 (AWF 0 dB)

Peak E-field in %im

Date: 473002003

Grid 1 | Grid 2 | Grid 3
226 |35 (N5
Grid 4 | Grid 5 | Grid B
2F0 (357 |35F
Grid ¥ | Grid 8 (Grid 9
325 367 |365
dD
0000
o
4.40 ’ :
-&.6U '
H.5U
11.0
0dB=3.7m
B ;N0 POTEST
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wh PETEST

EEIETRLILE]

PCTEST Hearing-Aid Cuﬁpﬁtihilny Facility
DUT: SCH-U440

Type: CellulaPCS COMMA FPhone with BT

Mezsuement Starckd: DASY [Hih Presision Assessmert)

D05 Corfigurtion:

* Probe ER3DVE - SN2355 Calibrabed: THR200T

* Sersor-Suface [Fix Suface)

* Elestronis: DOE4 SnT 4 Calibeabad 325207
* Plertom: HAC Test Brohwith Coit Type S00HAC P01 BY;
+ Megsurem et SO0 DOSY 4 W4T Buld 55

in
.U

Zu
||
L1
LAl
-10.&

Serial:

AF-O23-A

Backlight off
Dy Syl 404

High.chHearing Aid Compatibility Test (2512251=1):

Measurement grid: d=2mm, dy=2mm
Ma<imum walue of peak Total field =250 Wm
Frobe Modulation Factor = 0959
Feference Waloe = 231 Wm; Pomwer Drift=-0040 4B
Hearing Aid Hear-Fidd Category: M4 (AWF 0 dB)

Feak Efield in “m

Grid 1
20.8

Grid 2| Grid 3
23.0 (235

Grid 4
17.4

Grid 5| Grid 6
324 327

Grd ¥
2.7

Grid 8| Grid 9
.9 (350

Crate: S2002

0 dB = 25.00m

© 0E PLTEST
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“h PETEST

CHGIMICPEC LAICLATO2Y, (%2

PCTEST Hearing-Aid Compatibility Facility

DUT: SCH-U440
Type: CelluariPCS COMA Phone with BT
Serial: &F 033-4
Backight off
Dby Cyeler 101

hieasuretnent Standard: D 0574 [High Precision Lesessment]
DY 4 Configuration:

Probie: H3DWE - SNEADT, Calbrated: T4 %2007
SensotSuface: [ FixSuface]

Bedronics: DAE Snf 4, Calbraed : 5252007

Phartom: HA.C Test Arch with Coi; Twe: S0 HAC PO B,
hieasurerment S0 DOSY 4, w4 7 Buid 53;

LIS T Y

High.ch cdmaHearing Aid Compatibility Test (251:251x1):

Messuremert grid dx=2mm, dy=2mm
Mazimum value of peak Total field = 0.061 24n
Probe Modulaion Factor = 0.7591
Retrence YWalue = 0.0458 &m; Power Drit = 0,144 dB
Hearing Aid Hear-Field Categon: M4 (AWEF 0 dB)

Peak H-iddin Afm

Grid 1 |Grid 2 |Ghid 3
0.058|0.047 |0.035
Grid 4 |Grid 5 |Ghid &
0.056|0.045|0.033

Grid 7 |Grid & |Grid 9
0.061/0.045/0.031

Drate: 201 52005

ilR
000D

1.88
-1.77
5.65
784

442

0dB = 0061 A4

® 0 PLTEST
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N PETEST

CHGIMIEP K LAICRLATZY-, 1%

PCTEST Hearing-Aid Cumpatihili.t.}r F acility
DUT: SCH-U440

Type: CelluaPCS COMA Phone with BT
Serial: &AF 033-4
Backight off
Dade Oyl 107

heasuretment Standard: D 854 [High Precision Lasessment]
DSy 4 Configuration:

Probie: H3DWE - SNEADT, Calbrated: T4 %2007
SensotSuface: [ FixSuface]

Bedrotics: DAES Snf(d; Calbraed : 5252007

Phartom: HA.C Test Arch with Col; Twe: S0 HAC PO B,
hdemsurement S0 DOSY 4, w4 7 Buld 53;

LI T Y

Low.ch/Hearing Aid Compatibility Test (251:231x1):

Measuremernt grid dx=2mm, dy=2nm
Meaimum value of peak Total field = 0.0685 &4n
Fraobe Moduldion Factor = 0667
Reference Value = 0072 Atn; Power Drift = -0.144 dB

Hearing Aid Hear-Field Categony: M4 (AWF 0 dB)

Peak H-iddin Afn
Grid 1 |Grid 2 |Ghid 3
0.052|0.051|0.046
Grid 4 |Grid 5 |Ghid 6
0.052|0.050 |0.046

Grid 7 |Grid & |Grid 9
0.0650.055|0.041

Date: 473002003

ilR
0.00D
b |
Y-
4.82
i
.02
0cB = 006345
& 20 PCTEST
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FCC ID: A3LSCHU440 HAC (RF EMISSIONS) TEST REPORT P sund eviewed By
Quality Manager
HAC Filename: Test Dates: EUT Type:
R i Page 34 of 70
0805050638.A3L April 30 - May 6, 2008 Cellular/PCS CDMA Phone with Bluetooth
© 2008 PCTEST Engineering Laboratory, Inc. REV 6.5

05/06/08



14. CALIBRATION CERTIFICATES

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

S
Schmid & Partner iﬁ“h" 3
Engineering AG o 3
Zeughausstrasse 43, 8004 Zurich, Ewitzeriond ‘ﬁﬁ.\-‘

Accradited by the Swiss Federal Ofics cf Metology and Accreditation
Tha Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreamant for the recognition of calibration cortificates

ciient PC Tost

Schweizerscher Kalibrierdionst
Sorvice sulsse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

|CALIBRATION CERTIFICATE

Obiact

Callbration srocedure(s)

Calibration Jate:

Condilion of e calibrated mzm

ER3DVE - SN:2353

mc.eu.uzvs
evaluations In air.

July 19, 2007

In Tolerance

Calibration Equipment usad (M&TE critical for calibration)

Primary Standarcs o#
Powar mater E44198 GB41293874
Poweer senanr E4412A MY 4 1498277
Power senascr E4412A MY 41408087
Heference 3 dB Attenvator SN: 55084 (3c)
Reference 20 dB Atleruabos SN: S5086 (20b)
Rofarsncs 30 AR Asruator SN: 55129 [20b)
Rofercnco Probo ERIDVE SN: 2328
DAE4 SN: 854
Secondary Standards o )
RF gena-ator HIP BE48C US3IG42L01700
Network Analyzar HP 8TSIE US3ITIN058S
Marme
Calibrated by: Katja Pokoviz
Approved by: Fin Bomholt

This calibeation carificate documents the fraceability o nalional standards, which reslize the physizal units of moasuroments (S1).
The measwrements and the uncertainties with confidence probabiity are given on the following pages and are part of the cenlficate,

Al calibrations have been conductet in the dossd laboratory (o lity: anvinonmant tamparature (22 = 3)°C and humidity < 70%.

Cal Date (Calibrated by, Certificate No.) Sulwduted Calilration

28-Mar-17 (METAS, No. 217-00670) Mar-08
29-Mar-17 (METAS, No. 217-00ET0) Mar-08
29 Mar-17 (METAS, No. 217-00670) Mar-08
10-Ag-06 (METAS, Mo, 217-00282) Ay CT
28-Mar-07 (METAS, No. 217-00671) Mar-08
10-Aug-08 (METAS. Mo, 217-00853) Aug-C7
2-0ct06 [SPEAG, Mo, ERI-2328_0cH05) Cet-07
20-Apr-0T (SPEAQ, No. DAE4-G54_ApOT) Ape-DE

Chack Datz (n house) Schedulad Check

In house chedc: Now-07
In Mouse check: De-07

4-Aug-#6 (SFEAG, in house check Nov-05)
18-0st-01 (SPEAG, In house check Ou-08)

Function Skanature
- Technical Managar A ;

nt T lomndin

Issuad: July 19, 2007

This calibealion oo bhicate shall not b reproduced sxcapt in full without writton aporoval of the laboratony.

Cerlificate No: ER3-2353_Ju07

Fage 1of €
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Calibration Laboratory of g  Schwelericcher Kalibrfardlenst
Schmid & Parner ¢ Service Fuisse d'étalonnage
Enginesting AG Sorvigio svizzer di tavatura

Zrughausetrazea 43, 004 Zurich, Switzerlznd S5 Bwilss Callbration Service
acoradited oy tie Swiss Federal Ofice of Metoiogy and Aoereditation Acereditation No.: 365 108
| he Swiss Accreditation Service is ona of the signalorles to the EA

Mu tlizteral Agraemant for the recognition of calibration certificates

Glossary:

NORMx, v,z sensitivity in free space

ocP diode compression poird

Folarization ¢ o rotation around orobe axis

Paolarization 4 S rotation around an axis that is in the plane normal to probe axls (at

measurement center), i.e., 3 = 0 is normal to probe auis

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

coordinate aystam

Calibration is Performed According to the Following Standards:
8} |EEE Std 13082008, * IEEE Standard for calibration of electromagnetic field sensors and

probes, excluding antennas, from 9 kHz to 40 GHz", Decembar 2005,

Methods Applied and Interpretation of Parameters:

NORMzx,y,z: Assessad for E-field polarization 4 = § for XY sensors and & = 80 for £ sensor
{f = 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).

NORM(Dx,y.z = NORMx,y, 7 * frequency_response (see Frequency Response Chart),

DCPx,y,2: DCP are numericai lingarization parameters assessed hased an the data of
power sweep (o uncertainty required). DCP does not depend on frequency.

Spherical isotrapy (3D deviafion from isotropy): in a locally homogensous field realized
using an open waveguide setup.

Sensor OFsel The sensor offset corrasponds to the offset of virtual measurement center
from the probe tip (on probe axis). No toletance required.

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

Cenifizale Me: ERI-2355_July Paga2 of i

FCC ID: A3LSCHU440 £\ POTESY HAC (RF EMISSIONS) TEST REPORT Phisunad I
Quality Manager
HAC Filename: Test Dates: EUT Type:
0805050638.A3L il 30 - i Page 37 of 70
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ER3DVE SN:2353

July 19

Probe ER3DV6

Manufactured:

SN:2353

March 8, 2005

Last calibrated; CQctober 13, 2008

Recalibrated;

July 19, 2007

Calibrated for DASY Systems

(Mot nor-compatible with DASY2 systemnl)

Certificate No: £R3-2353_Jul)7?

Page 3of 8

, 2007

FCC ID: A3LSCHU440

N PCTEST

HAC (RF EMISSIONS) TEST REPORT

T
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ER3DVG SMN:2353

July 18, 2607

DASY - Parameters of Probe: ER3DVE SN:2353

Sensitivity in Free Space [uVi(V/m)] Diode Compression
NarrmX, 1.52 £ 10.1 % {k=2} DCP X 95 mv
NermTY 1,72 % 101 % (k=2) DCP Y 95 mv
NormZ 1.87 + 10.1 % (k=2) DCP Z 96 mv

Freguency Correction

X
Y
z

Sensor Offset

X
Y
z

Connector Angle

0.0
0.0
0.0

{Prabe Tip to Sensor Cerder)

2.5 mm
2.5 mm
2.5 mm

-219 °

A

The reported uncertainty of measurement is stated as the standard unc;ﬁ;inw of
measurement multiplied by the coverage factor k=2, which for a nermal distribution
carresponds o a coverage probability of approximately 95%.

* rumericRl liReEMZaton Leenorer: unceranty noy e

Certificale Mo ER3-2362 Tuld?

Page 4 of g

FCC ID: A3LSCHU440

N PCTEST

HAC (RF EMISSIONS) TEST REPORT

T
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ER3DVE 5N:2353 July 19, 2007

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

-
-

Frequency response {farmalized)
-
[=e]

0.9
08
o7 i
. ! .
\ i
[#1:] ; -
|
] 800 1000 HI0 2000 2500 3000
 [MHzZ]
——y; —=TEM —-R22
SmEoLL THIEM Rz
Uncertainty of Frequency Respanse of E-field: * 6.3% (k=2}
Cerlificate No: CR3-2353 _Jwil7 Page Bof 9
7 , Reviewed by:
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ER3DVE SN:2353

f = 600 MHz, TEM ifi110EXX

Receiving Pattern (¢), 9 = 0°

July 19

. .

‘ i f = 2500 MHz, WG R22
|

|

Receiving Pattern (¢), 9 = 90°

f = 600 MHz, TEM ifi110EXX

Certificate No: ER3-2353_Juld7

| f=2500 MHz, WG R22

Page 6 of 9

—a—¥ @Y —e—Z —O—tol|

, 2007

FCC ID: A3LSCHU440

HAC (RF EMISSIONS) TEST REPORT

o

Reviewed by:
Quality Manager

HAC Filename:
0805050638.A3L

Test Dates:
April 30 - May 6, 2008

EUT Type:
Cellular/PCS CDMA Phone with Bluetooth
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ER3DVE SN:2353

July 18, 2007

Receiving Pattern (), 9 = 0°

Error [dB]
o
o

—o—an MMz
—&— 100 ME Iz
=0 G00 MHz
—M— 1300 MHz
e 2500 ke

60 240 303 6L

Uncartainty of Axial |sotropy Assessment: £ 0.5% (k=2)

Receiving Pattern (¢), $ = 90°

5 —B— 02 MHz
= g G013 MHz |
] 580 MMz |
" 8 2800 MHz |
! P ;
! i &n 120 180 240 o 380
#I7
Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
Certificaie Mo ER3-2533_Julo? Fage 7 of 8
7 . Reviewed by:
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ER3DVE §N:3353

Sensor Voltage fuv]

Error [dB]

July 19,

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

E [Vim] 1641 1000 .

Uneartainty of Linearity Assessment:  0.6% (k=2

Certificate Ko CRI-2353_JulG?

Poge B of g

20067

Reviewed by:
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ER3DV6 SN:2353

Certificale No: ER3-2383_Jul07

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

Error [dB]

g ... ... ..
B-0.60--040 B-0.40-0.20
00.40-06)  BE0.60-0.50

| m1co-na0  B-0E0-0.00
| D0p3020  E020-040

-—D.ZEH}..EE‘-. a
W0.80-1.00

Uncertainly of Spherical Isotropy Assessment: + 2.6% (k=2)

Page 9 of 9

July 19, 2007
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Calibratien Laboratory of

M:‘, 5 Sehwelzariascher Kalibsigedienst
Schmid & Partner ¢ Servion seisse ditaionnage
Engineering AG e Sardzio svizzero di taratura
Zeughausstrasse &3, 8004 Zuich, Switzerlind ’?.1»*? S swiss Calibention Sarvic
Actredied By Ihe Swiss Fedan Cfice of Melroogy and Accreditation Accseditation No: SCE 103

The Swiss Accroditation Service is osb of the signatorkes 1o the EA

Multilateral Agroeamanit far the recognition of

%

i

Calibration Equipman| used (MATE critcal for calibeation)

mw ERPPTRpey e

Povnr mavter E44158 GE41ZA38TE
Power sarsor E44124, MY 41495277
Powor sarsor EA4124, KTV 41498087
Referencs 3 dl Atlenwake Sx 55004 (30)
Raleranca Proba HIDWE Saaa
DAES SN0

ealibratisn cortificates

This calibwabeon cerificals dacs mants thi recoability o Maboral standards, which roalize the physca’ units of measurements (515
Thar resasy rofmi-ls S B LRGBS Hith con‘dence Eooabiily ane ghoen on the following s ad e par of the certificate.

A calibraticess v boon conduchid in B dosed labomiony faclity: ervinnment sempsratune (22 + 3)°0 and harridity < T

C:al Daks (Calbrated by, Cortilicsle Mo)  Soheduind Calibror
PN D7 (METAS, N, 217-00670) Mar-08
20.Mar. 07 (METAS, Mo, 217-00670) Mar-08
20.Maw 07 (METAS, Mo, 21700670 Mar-08
10-Aug-08 (METAS, Mo, 27 7-00562) Bagg07
P00 OT (METAS, N, 2170067 1) Mar08
10-Aug-08 METAS, Ma. 217-0050) Masge?
20806 (SREAG, Mo, HI-B182_0i06) 07

0-AprOT (BPEAG, No. DAES-BS4_ApelT)  Apr(

This caliration cerilicate shall not E4 rpraceotd sxsopt i full without wition agpeoval of the labarlory.
Cenificane Mo: HA-B207_JuloT Page 1.of &
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Calibration Laboratery of

Schmid & Partner
Engineering AG

ZelgRaussttasss 43, K004 Xurleh, Swilzerlanid

Aceredited by 1he Swise Federal Cfiee of Meirglogy and Accrecitation

Bwizs Callbration

Thi: Swiss Acered latlon Service Is one of the slgnatores lo the EA
Multllateral Agrecmert for the recognition of calibration certificates

Glossary;
NORMx vz
DGR
Poiarization ¢
Polarization &

Connector Angle

sensitivity in froo space
diede compress:oh point

« rotation around probe axis
& rotation around an axis that is in the plane norma. to probe axis (at
measurement center), i.e., & = 0 is norral to probe axis
information used in DASY system to aign probe sensor X © the robot

coordinate system

Calibraticn is Performed According to the Following Standards:

a) |IEEE Sid 1308-2005, * IEEE Standard for calibration of electromagnetic field sensors and

probes, excluding antennas, from 8 kHz to 40 GHZ", Dacernber 2008,

Methads Applied and Interpretation of Parameters:
+« XY F alata2: Assessed for E-field polarization 8 = 30 for XY sensorsand 8 =0for Z
sensor (f = 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).

« XY.Z(f alataZ=XY.Z_alaia?* frequency_response (see Frequency Respense Chart).

Behweizeriseher Katibricrdienst
Servipe suisse d'stalohnags
Servizip svizzero dt taratura

Service

Accreditaiion Net SCS 108

o DCPyy.z: DCP are numerica: lineatization parameters assessed hased on the data of
power sweep (o uncerlainty reguired ), DCP dees nol depend on frequency.

= Spherical isotropy (30 deviation from isoiropy): in a locally homogensous field realized

using an open waveguide setup.

» Sensor Offset. The sensor offset corresponds fo the offset of virtuat measuremant canter

frorm the probe tip (on probe axis). No folerance required.

¢ Conneclor Angle: The angle is assessed using the information gained by determining the
X abaia2 (no uncertainty required ).

Gerificate No H3-6207_Juldr

Page 2af 8
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H3DVE SN:6207

July 18,

Probe H3DV6

SN:6207

Manufactured:
Last calibrated;

Recalibrated;

June 12, 2006
July 10, 2006
July 18, 2007

Calibrated for DASY Systems

{Note: non-compat ble with DASYZ system])

Cerlificale No: H3-3207_Jull7?
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H3DV6 SN:6207

DASY - Parameters of Probe: H3DVG SN:6207

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

X
Y
£

a0 al

2,409E-03
2.343E-403
2933E43

Dicde Compression’

PCP X
bDCPY
DCPZ

Sensor Offset

X
Y
zZ

a5 mv
85 my
85 my

Connector Angle

a2
2.606E-5  1.397E-4 £ 5.1 % (k=2)
4.781E-4  1.923E-4 & 5.1 % (k=2)
-3.706E-5  1.548E-4 £ 5.1 % (k=2)

{Frobe Tip 1o Sensor Cantar)

3.0 mm
3.0 mm
3.0 mm

364 ©

July 18, 2007

iThe reporied uncertainty of measurement is stated as the standard uncertainty of
measurement multiplied by the coverage factor k=2, which for a normal distribution
corresponds to a coverage prabability of approximataly 95%.

" nusnericad Eneanzadion parameter unceTtsinky not requirec

Cerifeate Mot H3-6207_1:07
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H3DVE SN:8207

Frequency Response of H-Field

4R

Frequency response (hormmlized)

L
LR B

orF. - : e e
a B0 000 1500 2000 2500 3000 :
f [MHz] i
- ——TEM - R2 I

(TEM-Cell:ifi110, Waveguids R22)

Uncertainty of Fregquency Responsae of E-field: * 6.3% (k=2)
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H3DV6 SN:6207 July 19, 2007

Receiving Pattern (¢), 9 = 90°

f=300 MHz, TEM ifi110EXX f = 2500 MHz, WG R22 ‘
|

Receiving Pattern {(¢), 9 = 0°

! f = 300 MHz, TEM ifi110EXX || f = 2500 MHz, WG R22

L
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H3DV6 SN:6207

Judy 18, 2007

Receiving Pattern (¢), 9 = 90°

| -o—300MHz
» 600 MHz |
= Lwm7EOMHZ |
e : ;
£ | i 1800 MHz !
| —&— 2500 MHz
244 300 260
Unecertainty of Axial Isotropy Assessmaent: £0.8% (k=2)
. m o
Receiving Pattern ($), 3 =0
|—o— 200 MHz
- =g GO0 MH:2
= { g 750 MHz
o !
5 i~ 1303 Mbz
- 2500 Mz
Uncertainty of Axial lsotropy Assessment: £ 0.5% (k=2})
Certifieate Mo H3-6207_Jal07 Paga 7 of B
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H3DVE SM.6207

Sensor Voltage Tpy]

Error [HB]
o

July 19, 2007

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

1.E+03

1EHDZ .

1.E+1 |

|
ey

8- XY Guer 47 - Zoor i

0. i 1
H [Afm] at 1840 MHz

-2 .
R 01 'A | 1
H [Aim] at 1800 MHz
Uncertainty of Linearity Assassment: £ 0.6% (k=2)
Cestifizere Mo H3-6207 Juld? Page 8 of &
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Calibration Lahoratory of
Schrnid & Partner
Engineering AG

Faughsusalraass 43, 8004 Zurich, Switzorland

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

Aocradbad by e Swiss Faderal Offica of Matrology st Accredilation
Thie Swiss dcorodifation Service 8 one of the signatosies 1o the EA
Mukiiataral Agreement for the recoqniilon of calibration cerificates

Chent PC Test

Acereditation No.; SCS 108

Certifcate Mo: CDBISVA-1082_JullE

CALIBRATION CERTIFICATE

Objest CO838W3E - SN 1082

Calbration procedinels) QA CAL-20.vd

Celbration date: JU'}" 17, 2006

Calibration proceduns for dipokes in air

Concitdon of o calbraled e

In Tolaranoe

Caibration Equiprment wse0 (Ma |k cnbcal for zalibradon:

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

Primany Sansards |oe [zal Dakg (Lialibraken by, Canificale Sa.) Sooeduled Cdilealion

Pwes meier EF-423 GE3T480704 D0t0R [METAS, Mo, 251-L0ETE cd-00

Prrwter gansar HP 84898 LIS3FI0aTES (4008 [METAS, Ma, 261-005165 e ]

Ralerence 20 di Atarstar EM: 5C9E (203 11-4ug-05 WMETAS, Ho 251-005] Puig0s

Releranca 10 db Atarasor S 04T 24101 A-fug<05 METAS, No @571-00 1, Aug0a

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

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

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

Secondary Standeards [ Check Cale In housal Schaculed Cherk

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

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

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

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

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

Cafibiraled by: Mfike Mei Lalaralary Tachricen Tl ||! _.[{;1 ||.

Approved by Fin Bombgit Tazhnical Deectar

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

T bl

IsgLad: Juy 18, 2008

Cartificale No: CORISYE-1082_JuldE
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Callbration Laboratory of

g B hwelverachiar Katlbrlardensi
Schmid & Partrar C Serulee alllaas WAtAlMnage
Engineering AG SBervizlo avizram dl faratura
Zagheaaairense 43, beld Zurich. Ewitzardand S mwirs cotlmilan Service
Bzt by e Suiss Padersl Ctics SF R etnekogy mne Arsd e Accraditatlon Mo, SCH 108

The Gvkss dccroditalion 3eryvlee 15 one © the slgnaares te the Ef
multllatera | Rgreemend for the @cagnlilon of dallEraton cortlflcatey

Refarances

[l

AMSI-PCEI 192001 (Dralt 3.x, 2000
amencar Ksions! Staadarg for Molheds of Measarement of Compalitiiily Botwisen Wirdaas Commuricatlons
Devices ard | learing Alda,

Melhods Appliad and Interpretatien of Parametars:

Cierddirate Mo: COEMNWI-1082_Ja0e Fage Zof B

Conrdingfs Syatern: waxis i in tha direction 7 tha diaa arnes. £axis is from the Basis wt tha anlenia
(r-wuribed on the takle) fwads e ‘ead peinl betaecn the fwe dipals arme. s-axe & nomal t the other axec.
In pnincidence with standasd [1]. the measirament Jlenes probe sensar center) are salected 10 0 ata
diglarce of 10 mm above tbe top adges ol Mo dipdle anms.

Muasurnmont Condifans: Futher deta s ane avalgale fror tr hardoopios al tha end of the cetifinaze. Al
figurea zisted in the verlilicals arc vahd s tne freruenoy indicaiod. The forwane powar 1o f1s dipole conectsr
it gatwith a nelib-ated povwer meter connectcd aad monitgred witk: 20 ausiliary power meter connacied laa
cirantional couplar, While te fipols under tast & coreslod, e ‘Towa d powar is adjustsd Lo e same level.

Anfanna Positoeiig: The clpole 13~ ounied on 8 HAS TeslAich phanicn usng e matshing dlgole poa toner
velth the arms horzental nd e feading cal & coming from the fac. The mezsuremets ane performed in 2
snieldad roorn wik wbso e 2oy il the sAtup ta reduce tho eflactirs,

I' iz verlfles] before tne maunting of the dipole uader she Teat Arch pranturn, thart ts aras 8-a parfacty in 2 lin.
I: is installed on the 314G d poe positionser with 18 erme pardliol bzlew the dislectric refaranse wire and ahlea
sy e agting v inwarical drection witkout chang ng itz ralatve positon W he top ceatar of iha Test Arch
phartarn. T2 ve-teal distanga ta the groba is acjuskad after d pobe mounting wilh @ GASY4S Surface Cherk job.
Befara tha measuremerl, e dlsance beleeen prantare: sufaee and prebe tip s varfiad. The propes
eqzasLremen: distznas is selectad by chaosing the matmning sAricn 27 e HAG Test Arsh phe e will L
propar devica ref2rcnce aont (Uaper sufaca of tha dipee} and te matchirg grid refaroncg polin Gip of tha
prabe) considerirg the probe sensor offset. The verlical distsnue wlhe prabe |3 essential for the acou-acy.

Foce Ponit impedance and feturi Loss, TYIESE parametsm are magsuns Lsing 8 HP B703E Veclor Molwock
Aralyzer The impecances 1§ specified 5t tha SMA conneci ol the dipele. Tha irfluence & rellechans was
elimlating 2y Apply ng dhe avonaging foncton witile mreng the dipale o lhe alr, &t least 7em awsy ron any
ubrslaciis.

E£- fpld thsiatutice. E el iz reasured in the z-y-plane wilh an lsoticgpic FR30-field probo wils 100 mif

[z ward powear b the anzenra feed painl. It accordance with [1], 1ha szan ars, 5 20mim wide, Ha lsngtn
BxcEads the d pole aem length {180 ar B0mm). The sensor ceatar ig 10 mm Jir 2] abave tha top of the cipola
a:m=. Twa 30 mBs e sre svuiliblc near the end of the dipole am-s. Assurning the d poe arms ara aacfoctly I
i ling. the Zverags of thess tao masimma (2 soogld 2 ard sungrid 8] s deterrinad 1 canpensa for any
nar-peralality io e meagrcment pare &5 well 55 the ssnso dispacenent. The E-field vaus statad as
calibat o value represents e maxiru* 9F the interpalated AG-E-field. 1trim abave ke dipale sufeca,

H-ficdad chsiribation: H-figld is meascred wilh an sotrcoin H-fisld probe w it 100 W fanvard power ta the
antenna teed puial, Ih e xaeplane Toe soen Ared and seneor J21EN00E 13 equive lent to the E-lield scan. The
ragenum of the fiels 5 Availatda al tha sentor (subgrid 5 above the faed poinl. The Hfled value siztad s
orlibrat an valus reoresets e maximuT 2f the nmerpolaled H-Feld, 10mm sbove the dipcle suelace at the
feed poind
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1 Measurement Conditions

DASY systom conflg.aratinn, s far s ool gived e page 1.

| basy version B Va7 B

" DASY PF Version  BEMCAD VBB
Phantamm ) HAC Tast Ach S0 HAC PO BA, #002
glar:;r:n'é Dipole Tap - Probe Fm

Scan resolutisn

dx. cly = mm

AraR = 20 4 5HO mm

BT MHz - M

Freguenhcy
Farwerd pawar at dipole SO0 dEm = 100mW
connestor :
Input power rift <003 diE
2 Maximum Fisld values
H-field 10 mm atoys o [pale surface s dian Interpolated maximum _|
Mzxim.im seasurand 15000 W fonwmand Joaver 0.454 Almi I

tTnnertainky for [1-fisid mess remant: 824, (k=2

E-fleld 10 m shave o ipea surfane cenditicn Inkerpalated maximum
Mazimur, measu i atove high end 00 e Farward powen 1723 Win
Maximum measured ahowe Ioae and 00 M Fowasd poier 1622 vim
Aunraged makim.am &bove sim 1000 rretld T winrd poser 167.3 ¥im
Urrartairdy [ Z-feid messuramant 12 8% k2
3 Appendix
31 Antenna Parametars
| Freguenicy “[Return Losa Impedance
GO0 MHZ 167 i {dah - 12.3) Ohin
B35 MHz 2redB 151.3 + [4.0] Ohim
T A0G MH. 1.1 B (ETd—ji54)Ohm
Wl ME7 2118 P40 B0 ) Rhm
OG0 M 180 dB 1480 = 12,8 | Dhm

5.2 Antenna Design and Handling

The ca il=ation d po:a has & sy heins genrainy with 2 o -0 Bee 500 matching swbwok, when leads io tha

cnhanced handwid:k.

The dipals is ouit of seadard semingic cosxia cabia. The ntrna matching line iz open cnded. The antenna is

Lharefore naen for D signals,

Do 1ot apply forse 1o dipals ar- s, a3 they are iabls te sead. The soldered cornactions near Ihe feedpoi 1t may bs
darraged. After excess v inechameal strass or overheaticg choce e Impedanca shaimuler shos o engurs that fhe

inlernz: matening netwars is 0l afectert

aftor long ter— Jme wih 400 raciated power, nily a sligalwarming of the dipala news fizad piing BN 28 Measw red.

Certifloats for SRV 10E_ e

Fogefiote
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3.3 Measurement Sheels

3.3.1 Return Loss and Smith Chart

47 Jul 2386 1@:i@2:323

CH1 514 L& 5 dBAREF -15 &B 2:-27.581 dE HATANG @20 MHz
¥
— = =y 1 1 1 e S WS tH1 Harloers
Ty } ! R | 1 4i-16,EE7 dE
s - | | | | ! IBGEER HHz
i Y / | | w-aeeseas
- A\ ’r-‘T'LJ:{. I | ELTREITE TR
+ 1 1 L 1 l 43-7d,1 42 dE
|4 [ | | | SEELEER K=
fas f- 51~47.978 dE
: t 1 1 ¥ 1 1 1 1 GO ABA iz
[EHE 531 L u FS 2 5L.ETI e 483536 TEOAZ pH 23E 000 000 M4
L
Ol CH2Z Marker:
15 43,5108 &
kG / 20058 iz
T A
S0 AR HH
g AT
1k 30,088 fHz
™ ABETE O
12535 §
" YEEEED Hz
STERT ZIE08E 858 MHz ATIF 1 335,088 888 MHz
Cedificate Mo: CO335W2-1082_JulCs Page 4 of B
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3.3.2 DASY4 H-fleld result

Teat Labarnfary SPEAG, Farich, Switzerlind
File Marme: [ O35 182 0617 ] Toalad

DUT: HAC-Dipolz 835 MHz; Type: D835V, Serlal: 1082
Prozran Mame: HAC H Dipole

DrateTimaz: T717/2006 2-56:42 PM

Communication Systen: CW,; Frequency: 835 Mol Dury Cyele: 12

Meadium: Air Medinm parameters wsed: o= Umho'm, £ = 1 p= | ipim

Fhantom section: H Dipole Section

DALY Confguration:
- Probe; HADWE - SNA0GS; ; Cialiliaed, [2720/2005

- Sensor-Surfice: {Fix Hulass)

- Electmmivs: DAE4 Sn6i0; Calibrated: 3/152004
Phianbm; HAC Teat Arch 4.6 Type: S0 HAC POL BA; Serinl; 1002

- bowareent 3W: DASYS, W47 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

S

M Sean - Sensor Conter 10mm wbove CDEAS DipelesHearing Al Compatibility Test (415360 1) Measurcment prid:

dx=5min, dy—5mm

Mazimmern vilue of peak Teocal fisld = 0454 Adm
Prohe Modulation Factor =100

Relerenen Value = 0287 Adm: Power Diift = 00014 dB
Hearing Aid Near-Field Category: M2 (AWF 0 dB)

[11e]
O.000

b ]

-21.6

Corificate Mo: CO335W2-1082_Juli0g

U dE = 045400m

Penk H dield m Adt

Cied || Grid2 | Grid 2
1372 |42 | ARG
Cirel A | Giead § | Grid ¢
0425 | 454 | 438

Gired T Grid K | Girid 5
0,379 | LK 088

Hage sofé
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3.3.3 DASY4 E-Field result

Teet Laboratory: SPEAG, Furich, Switeerland
File Mama: E_CEE3S 1082 0607] T.dad

DUT: HAC-Dipole 335 MHz: Trpe: DBISVI: Serink 1082
Program Mame: HAC E Dipale

Commonication System: CW; Frequency: B35 MHzDuty Cyele: 12 .
Wedivm: Air Mediom parameters uaed: o= 0 mbhoim, £ = 15 p= 10 kg'm®
Phuntomn zection: E D pole Section

LAY d Configuration:

- Prabse; BRADYG - SM2336; ConvF(l, 1, 1) Calibrated; 12/20/2003

- Beagar-Surfuce: {Fix Suclace}

- Electronics: DAHE4 Snaath; Calibrated: 3712006

- Phantom: HAC Test Arch 4.6: Type: 30 HAC POL BA; Serial; 1002

- Measurement 3W: DASYS, ¥4,7 Build 44, Pustprocessing BW: SEMCAL, W1LE Build 171

Date/Tamwe: 701 7/2006 11:50-47 AM

It Scan - Gensor Cenrer Himm shove CDRE3E Dipole/Hearing Aid Compatibility Test (41x361x1): Measuremert grid:

de=5amm, dy=5mm

Mazxirmam value of peak Todal feld = 1723 ¥m

Frobe Modulation Fastor= 1.00

Keference Value = 1227 Vim; Power Dnifl = 0,030 dB
Heoring Ald Mear-Field Category: M2 (AWF 0 dB)

Peak Tefield i Voim

Cirol 1) sl 2 | Grd 3
16k | 1723 | 165.8

Gri ] trid 5 | Grd &
R47 | RR9 (KW

Grd T Grid 8 | Grad 4
1546 | 1623 | 1604

[i1] .
L.

-7.R0

-13.0 | ——

4R =1723vim

Carificate No: COA35WI-1082_Julds Page Gof6
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Calibration Laboratory of
Schmid & Partner
Enginsaring AG

Toughausstrasss 43, 8004 Zurich, Swilzarland

Socredied by 1ha Swiss Federal Office of Matrelogy and Accredisation
The Swiss Accreditation Sarddce is one of the signatodes to the EA
Multilzteral Agresment for the recognition of calibration carfificates

Cllent PC Test

Schaaizarscher Kaibrierdienst
Service sulsse d'étalonnaga
Sarulzie svizzero di taratura
Swias Calisratlon Servica

accreditation Mo SCS 108

Cerlificats No: CD1880V3-1064_Jul0d

|CALIBRATION CERTIFICATE

Utjact CONaa0V3 - SN: 1064

QA CAL-20.v4

Lahbraban procedurs|s)

Csllbratian data: July 18, 2008

Cordilic of he calbreated e | Tolerance

Celibeatian Equismonl weed [METE erilizal for safibralion)

Calibration procedurs for dipoles in air

Tha calibratioa carficale sacuments the treeceaiity 1o retienal standords, which realize the phyeical units of measuremente (S0,
&)1 calbraticns Fave bean carducied intha closec laborzory fazify: ewinnmesl temperalure (22 £ 3)°C 2nd bumidit < T

Cal Coate [ Calibrabendd Dy, Cariticabe Mo} Bchaoules Gallbratian

Frimary E‘.‘lr_d.‘u\da 10
Fower mieter EFM-S4208, AT
Fowver sansor HP 24818 LIGHTEHEI S
Refaranca 20 dB Allenuatar SN GG 20
Referanca 10 dB Algnuator GH: God7E P10
D&E4 SH: GET
Frote ERS0VE SN E3E
Frote HIDWE S GOGS
Secunuary Slancards {[=-
Poverr mieter EFM-a4188 GBI 1078
Fowerr sonscr HP a8, P~ 03312
Foverr sonsor HP D018 ™4 1085515
Metwsark Anakrer P LTSIE LSS vae058s
RF gerarahn- RAS SMTDE SH: 100008
Mema
Celibrated by Mika Meli
Apprves by Fir Scrmbhalt

0d-0ct-05 METAS, ho, 251-0051G) Oel-06
Od-0ct-08 (WCTAS, ho. 261-005315) Oul-0%
A1-AagHis (MCTAS, Mo 257-00480) fug-06
A1-Aug-0s (MCTAS, Ho 257-00480) fug-06

A-Mar-0ii (ZPEAG, Mo, DAZA-650_Ya-06i
23-0es-00 BPEAG, Ho, CRI-ZXIG_Dec03)
23-Den-08 (2PEAG, Ho. | 13-6065-DeclS)

Calitralion, Ma-07
Culibration, Dac-DE
Calibrabion, Duc-DE

Cners Danz (in house) Scheduled Chack

12-Auy-03 (3PEAD, i ldusa chess Ool-C0)
123-Auy-03 (2PEAG, i housa Cheds, Ool-00)
12-Auy-03 [2PEAG, i howsa clhiess Ou-C3)
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3.2 Measurement Sheats
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3.3.2 DASY4 H-fleld result

l'est Laboralors:

SPEAG, Zurich, Switzerland

DiateTimme: TR0 10 THe2E AR
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3.3.3 DASY4 E-Field result
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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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