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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).

BALTORT

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” i /

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

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

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

2.2 Test Facility / Accreditations:

Measurements were performed at an independent accredited PCTEST Engineering Lab located in

Columbia, MD 21045, U.S.A.

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

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

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

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

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

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

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

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

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

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

FCC ID: A3LSCHRA430A

Manufacturer: Samsung Electronics, Co. Ltd.
18600 Broadwick St.
Rancho Dominguez, CA 90220
United States

Trade Name: SAMSUNG

Model(s): SCH-R430A

Serial Number: AF-054-A

Tx Frequencies: 824.70 - 848.31 MHz (Cellular CDMA)

1851.25 - 1908.75 MHz (PCS CDMA)

Antenna Configurations: Internal Antenna

Maximum Conducted

Power (EMC/SAR): 25 dBm (CDMA), 25 dBm (PCS)
Maximum Conducted

Power (HAC): 25 dBm (CDMA), 25 dBm (PCS)

HAC Test Configurations:  CDMA, 1013, 384, 777, BT Off

PCS, 25, 600, 1175, BT Off
FCC Classification: Licensed Transmitter Held to Ear (PCE)
EUT Type: Cellular/PCS CDMA Phone with Bluetooth

FCC ID: ASBLSCHR430A
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4
.

. ANSI/IEEE C63.19 PERFORMANCE CATEGORIES
RF EMISSIONS

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

Category

Telephone RF Parameters

E-field emissions

H-field emissions

Near field Category Cw Cw
dB(V/m) dB(A/m)
| f < 960 MHz |
| M1 | 56t061+05xAWF ||  56t010.6+05XAWF |
| M2 | 51t056+05xAWF |  06t056+0.5xAWF |
| M3 | 46t051+05xAWF |  —441006+05xAWF |
| M4 I <46 + 0.5 x AWF | <—4.4+0.5x AWF |
| f> 960 MHz |
| M1 | 46t051+05xAWF |  —441006+05XAWF |
| M2 | 411046+05xAWF | -9.4t0—4.4 +O5X AWF |
| M3 | 36t041+05xAWF | —14.410-9.4+0.5x AWF |
| M4 | <36 + 0.5 x AWF | <144+ 0.5 x AWF |

Table 4-1

Hearing aid and WD near-field categories as defined in
ANSI C63.19-2007

ARTICULATION WEIGHTING FACTOR (AWF)

Articulation
Standard \ Technology Weighing Factor
| TUT1PU3GPP |  UMTS (WCDMA) | 0 |
| TIAEIANIS-2000 || CDMA I 0 |
| iDEN" | TDMA (22and 11 Hz) | 0 |
| JSTD007 |  GSM(217THz) | 5 |

Table 4-2

Articulation Weighting Factors

FCC ID: ASBLSCHR430A
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5. SYSTEM SPECIFICATIONS

ER3DV6 E-Field Probe Description

Construction: One dipole parallel, two dipoles normal to probe axis
Built-in shielding against static charges
Calibration: In air from 100 MHz to 3.0 GHz
(absolute accuracy £6.0%, k=2)
Frequency: 100 MHz to > 6 GHz;
Linearity: £ 0.2 dB (100 MHz to 3 GHz)
Directivity + 0.2 dB in air (rotation around probe axis) =T
+ 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;

whereby

E:

Ui
MNormyi.
ConvF:
DCR
CF:

E = % ui+ (i« CF)(DCP)
| Norm; «ConvF

electric field in V/m

voltage of channel | at the connector in uV
sensitivity of channel i in p\/(W/m)*
enhancement facter in liquid (ConvF=1 for Air)
diode compression point in pV

signal crest factor (peak power/average power)

Conditions of Calibration

ERelas for Offset

Iilezcurepasrt

005 P Thies vad Vool
100Ka B el T

. -

N T s
P .
— &

Please note:

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

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

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

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

15 —

Frequancy response [normalized)
s 2 :

o7

08—

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

—y | —e—TEM =Rz
—  —TEM —meR2
Uncertainty of Frequency Responss of E-fleld: £ 6.3% (k=2)

Figure 5-3 E-Field Probe Frequency Response

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

Frequency Response of H-Field

(TEM-Cell:ifi110, Waveguide R22)

Fraquency response (normalized)

0 500 1000 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

FCC ID: ASBLSCHR430A

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

HAC Filename: Test Dates: EUT Type: Page 9 of 71
0807140950.A3L July 14 - 15, 2008 Cellular/PCS CDMA Phone with Bluetooth &
© 2008 PCTEST Engineering Laboratory, Inc. REV 7.2

07/14/08



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.

==
E — . _ w!: ..::I:.'.-_
S
Figure 5-6

SPEAG Robotic System Diagram

DASY4 Instrumentation Chain

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

‘[- — [_.':_ + Uz . i

depy
with V] = compensated signal of channel 1 (i=xw 2
U; = mput signal of channel 1 ii=x W 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
S el L Ei = 11." Norm; - ConvF
2
H — fieldprobes : H, = -»ff'[_ i 1151;*" +anf

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

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

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

C'onvF = sensitivity enhancement in solution

L = sensor sensitivity factors for H-field probes

f = carrier frequency [GHz]

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

H; = magnetic field strength of channel 1 in A/m

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

E E2 +EZ + E?

tat = 1\|.

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

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

The signal response time is evaluated as the time required by the system to reach 90% of the

expected final value after an on/off switch of the power source with an integration time of 500 ms
and a probe response time of <5 ms. In the current implementation, DASY4 waits longer than 100

ms after having reached the grid point before starting a measurement, i.e., the response time
uncertainty is negligible.

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

. RF EMISSIONS

+« Confirm proper
operation of probes and
instrumentation

¢ Position WD

Configure WD Tx
Operation

Per Section 4.3.1.2.2 (1-3)
1

¢ Initialize field probe and
take first reading
+ Scan Area

Per Section 4.3.1.2.2 (4-6)

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

Per Section 4.3.1.2.2 (7-9)

)

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

o H“*-,_\
~ '
.~ BothE & H Field M“H,H No
<. Scanned? P
-
HH‘H f.__,
o ~
o
H“‘H

l/"’ Ves

Identify & Record Category

Per Section 4.3.1.2.2 (10) &
¥

-
Y

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

SemxSem

Test — i
Dist

Reference .
Plane

\Cenm Line h{e:mr{

Plane

. Figure 6-3
. - Figure 6-2 HAC Phantom
E/H-Field Emissions Test Setup Diagram (See Test
Photographs for actual WD scan grid overlay)

RF Emissions Test Procedure:

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

1.

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

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

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

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

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

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

Measurements at 2mm increments in the 5 x 5 cm region were performed at a distance 15 mm
from the center point of the probe measurement element to the WD. A 360° rotation about the
azimuth axis at the maximum interpolated position was measured. For the worst-case condition,
the peak reading from this rotation was used in re-evaluating the HAC category.

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

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

. System Check Parameters

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

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

*  The test fixture must meet the 2 wavelength separation criterion

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

E-field probe
Housing

Center point of

th by
e probe 1em

elements
l Top surface of dipole
Dipole
arm Center of dipole

Figure 7-1
Separation Distance from Dipole to Field Probe

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

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

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:

AT

4 \

(e fi
B e g T, 52, 20

. L
om oo om oW oo o

Figure 7-4 Figure 7-5
2-D Raw Data from scan along dipole axis 2-D Interpolated points from scan along dipole axis
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

Frequency Input E-field Ta_rget %
(MHz) Power Result Field Deviation
(dBm) (V/Im) (V/m)
835 20.0 179.3 167.3 7.1%
1880 20.0 140.9 134.6 4.6%
Frequency Input H-field Ta_rget %
(MHz) Power Result Field Deviation
(dBm) (A/m) (A/m)
835 20.0 0.447 0.454 -1.5%
1880 20.0 0.433 0.451 -3.9%
Electric: Field Magnetic Field

Proke Probe

1 cm to top edge of
* dipole element

Dipale

RF

Signal Generatar . [F Amplifier —‘ Dwal Directional Caupler

RF
Power Meter

Figure 7-8
System Check Setup
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8. MODULATION FACTOR

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

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

This was done using the following procedure:

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

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

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

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

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

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

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

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

Peak = 20 - log (Raw - PMF)

This method correlates well with the modulation using the DUT in the alternative substitution method. See

below for correlation of signal:
Aghari Freq/Channel Aot Freq/Channel
— -

Ch Froq 159 bz Ch Fraq  Los Gz Trig Fres

Center Freg|
1 GHz)

Center Freq|
i G|

4B/
[04dae

202
4E

et
|res &

Signal Track] Signal Track]
n ] e 0F|

Channel Power Power Spectral Density |l Channel Power Power Spectral Density

25,09 dBn /2.0000 MHz 3792 Bz [oraeroe 24.95 dBn /2.0000 HHz ~3806 dBn/Hz oo
Les L) Log L
Figure 8-1 Figure 8-2
Signal Generator Modulated Signal Wireless Device Modulated Signal
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Modulation Factors:

. ’ E-Field
f (MHz) Protocol E(;IFI:‘I)d I-:Zﬁl)d Modulation
Factor
835 AM 204.50 0.5971 1.411
835 CDMA 311.00 0.9799 0.928
835 CwW 288.60 0.7915
1880 AM 155.40 0.6561 1.445
1880 CDMA 226.80 1.2010 0.990
1880 CW 224.50 0.9846
. E-Field
f (MHz) Protocol E-Field Modulation
(V/m)
Factor
1880 CDMA / SO3| 61.24 2.881
1880 CW 176.45
Figure 8-3

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

cw and_ModuIated Signal Zero-Span plots:

|Freq'l’fhamel |I'r9rp'ChannsI
Center Frag Center Frag
188000000 GHz 1 BEO00000 Gz
K | | YIS .. Stant Freq Start Freq
AR AR R LA R aeY | 1 seoooo0 e 1 BS000000 GH:
AR R AR AL LA A RR R LR
Stop Freq Stop Frag
1 88000000 GHz 1 BECOO00 GHz
CF Step CF Stop
3 0000003 WHz
300000000 hHz At Man
Freq Offsat
Frag Offset 0.00000000 Hr
000000000 He
. Span @ Nz
Spanll He Swnep 50 ms 01 pes)
VHW 3 MHz Swoanp 50 ms 01 pe)
[FregiChannel gileat [Fraq/Channel
Atten | Center Frag Attan 40 ¢ " Canter Fraq
Atten 30 48 . L n wnan IDBI ¥ N ol
Start Freq Sran Frag
1ERCO0000 Gz 188000000 GHz
Slop Frog Slop Frag
185000000 GHz 1 80000000 GHz
CF Stop CF Step
30000000 MHZ 300000000 MHz
Aula Ian
Freq Offsat Frisg Offset
000000000 Hz 000000000 Hz
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Swenep Gl ms 1 pis

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

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

. Handset Capabilities™:

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

Base Station Simulator

<«—RF Connector——»

Wireless
Device

Figure 9-1

Power Measurement Setup

Il. Worst-Case Probe Location Measurements

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

Table 9-1
Handset 3G mode variation on RF Emissions
Conducted s . Feet Fcc Excl
Mode | Channel | Backlight | RC/SO |ScanCenter| Battery | PoweratBs | I'MeAve. | PeakField | FCCLimit | ooy | RESULT [Blocks per
Field (V/m) (dBV/m) (dBV/m)
(dBm) (dB) 4.4
PCS 25 off SO3/RC1 Acoustic Standard 25.10 10.93 30.0 41.0 M4 none
PCS 25 off SO3/RC3 | Acoustic Standard 25.10 31.88 30.0 41.0 M4 none
PCS 25 off SO3/RC4 | Acoustic Standard 25.10 31.51 29.9 41.0 M4 none
PCS 25 on SO55/RC3 | Acoustic Standard 25.10 32.30 30.1 41.0 M4 none
PCS 25 off SO55/RC1 | Acoustic | Standard 25.10 31.68 29.9 41.0 M4 none
PCS 25 off SO2/RC1 Acoustic Standard 25.10 31.16 29.8 41.0 M4 none
PCS 25 off SO2/RC3 | Acoustic Standard 25.10 31.02 29.7 41.0 M4 none
PCS 25 off SO9/RC2 | Acoustic Standard 25.10 31.51 29.9 41.0 M4 none
PCS 25 off SO9/RC5 | Acoustic Standard 25.10 31.57 29.9 41.0 M4 none
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OVERALL MEASUREMENT SUMMARY

A3LSCHR430A
SCH-R430A
AF-054-A

. E-FIELD EMISSIONS:

Table 10-1
HAC Data Summary for E-field
FCC Excl
. Time Avg. Peak Field FCC Limit
Band Channel Backlight RC/SO [Scan Center| Battery Field (Vim) (dBVim) (dBVim) M?:BG)IN RESULT Bloikj per|
E-field Emissions

CDMA 1013 off SO55/RC3 | Acoustic | Standard 49.19 33.2 51.0 M4 none
CDMA 384 off SO55/RC3 | Acoustic Standard 74.77 36.8 51.0 M4 none
CDMA 777 off SO55/RC3 | Acoustic Standard 71.83 36.5 51.0 M4 none
PCS 25 off SO55/RC3 | Acoustic Standard 32.49 30.1 41.0 M4 none
PCS 600 off SO55/RC3 | Acoustic Standard 24.62 27.7 41.0 M4 none
PCS 1175 off SO55/RC3 [ Acoustic | Standard 30.16 29.5 41.0 M4 none

.

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

Note: Worst-case measurement evaluated for worst-case 1/8 rate gating condition in RC1/SO3; Mute=Yes
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A3LSCHR430A

SCH-R430A

AF-054-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 (A/m) (dBAJm) (dBA/m) Ml(\:;;)IN RESULT Blot;k: per
H-field Emissions

CDMA 1013 off SO55/RC3 | Acoustic | Standard 0.0970 -22.1 0.6 M4 none
CDMA 384 off SO55/RC3 | Acoustic Standard 0.1500 -18.3 0.6 M4 none
CDMA 777 off SO55/RC3 | Acoustic Standard 0.1420 -18.8 0.6 M4 none
PCS 25 off SO55/RC3 | Acoustic Standard 0.0990 -21.8 -9.4 M4 none
PCS 600 off SO55/RC3 | Acoustic Standard 0.0778 -23.9 -9.4 M4 none
PCS 1175 off SO55/RC3 | Acoustic Standard 0.1000 -21.7 -9.4 M4 none

(See Test Setup Photographs for actual WD overlay)

Figure 10-2

Sample H-field Scan Overlay
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A3LSCHRA430A

SCH-R430A

AF-054-A

lll. Worst-case Configuration Evaluation

Table 10-3
Peak Reading 360° Probe Rotation at Azimuth axis
Time Avg Peak Field FCC Limit eSS
Mode Channel Backlight RC/SO Scan Center| Battery Field (V/m) (dBV/m) (dBV/m) MI(\:BG)IN
Probe Rotation at Worst-case
PcS | 25 | off |SO055RC3| Acoustic | Standard 20.56 26.2 41.0
E(roll)

22.9+0.66 dB;
40
35
30+
25

E20E .

- F—— s 4
15
10+
5+

O_I\IIII\I\II\I\I\II\I L1 1 [ 1 1 1
0 50 100 150 200 250 300 350
Deg
Figure 10-3
Worst-Case Probe Rotation about Azimuth axis
* Note: Location of probe rotation is shown in Figure 10-1 or Figure 10-2
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11. EQUIPMENT LIST

Agilent 8648D (9kHz-4GHz) Signal Generator 10/11/07 Biennial | 10/10/09 3613A00315
Agilent E4407B ESA Spectrum Analyzer 3/13/08 Annual 3/13/09 US39210313
Agilent E4432B ESG-D Series Signal Generator 8/8/06 Biennial 8/8/08 US40053896
Agilent E5515C Wireless Communications Test Set 6/8/07 Biennial 6/8/09 GB46110872
Agilent E5515C Wireless Communications Test Set 6/8/07 Biennial 6/8/09 GB46310798
Agilent E5515C Wireless Communications Test Set 8/31/07 Biennial 8/31/09 GB41450275
Rohde & Schwarz [ CMU200 Base Station Simulator 5/29/08 Annual 5/29/09 836371/0079
Rohde & Schwarz | CMU200 Base Station Simulator 9/7/07 Annual 9/6/08 833855/0010
Rohde & Schwarz | CMU200 Base Station Simulator 12/6/07 Annual 12/5/08 107826
Rohde & Schwarz | CMU200 Base Station Simulator 12/13/07 Annual 12/13/08 109892
Rohde & Schwarz NRVD Dual Channel Power Meter 12/12/06 Biennial [ 12/11/08 101695
Rohde & Schwarz NRVS Single Channel Power Meter 7/3/07 Biennial 7/2/09 835360/0079
Rohde & Schwarz | NRV-Z32 Peak Power Sensor (100uW-2W) 12/21/06 Biennial | 12/20/08 100155
Rohde & Schwarz | NRV-Z33 Peak Power Sensor (1mW-20W) 11/28/06 Biennial | 11/27/08 100004
Rohde & Schwarz | NRV-Z53 Power Sensor 7/3/07 Biennial 7/2/09 846076/0007
SPEAG CD1880V3 Freespace 1880 MHz Dipole 1/16/07 Biennial 1/15/09 1002
SPEAG CD1880V3 Freespace 1880 MHz Dipole 3/11/08 Biennial 3/11/10 1064
SPEAG 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 l(jdaé? Data Type |Prob. Dist.] Divisor | Unc. (dB)| Notes/Comments
Measurement System
RF System Reflections 0.50 Tolerance N 1.00 0.50 Refl. <-20 dB
Field Probe Calibration 0.21 Tolerance N 1.00 0.21
Field Probe Isotropy 0.01 Tolerance N 1.00 0.01
Field Probe Frequency Response 0.135 Tolerance N 1.00 0.14
Field Probe Linearity 0.013 Tolerance N 1.00 0.01
Probe Modulation Factor 0.468 Accuracy R 1.73 0.28
Boundary Effects 0.105 Accuracy R 1.73 0.06 *
Probe Positioning Accuracy 0.20 Accuracy R 1.73 0.12 *
Probe Positioner 0.050 Accuracy R 1.73 0.03 *
Extrapolation/Interpolation 0.045 Tolerance R 1.73 0.03 *
System Detection Limit 0.05 Tolerance R 1.73 0.03 *
Readout Electronics 0.015 Tolerance N 1.00 0.02 *
Integration Time 0.11 Tolerance R 1.73 0.06 |*
Response Time 0.033 Tolerance R 1.73 0.02 *
Phantom Thickness 0.10 Tolerance R 1.73 0.06 |*
System Repeatability (Field x 2=power) 0.17 Tolerance N 1.00 0.17
Test Sample Related
Device Positioning Vertical 0.2 Tolerance R 1.73 0.12 *
Device Positioning Lateral 0.045 Tolerance R 1.73 0.03 *
Device Holder and Phantom 0.1 Tolerance R 1.73 0.06 |*
Power Dirift 0.21 Tolerance R 1.73 0.12
Combined Standard Uncertainty (k=1) 0.67 16.6%
Expanded Uncertainty [95% confidence] (k=2) 1.34 32.6%
Expanded Uncertainty [95% confidence] on Field 0.67 16.3%
Table 12-1
Uncertainty Estimation Table
Notes:

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

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

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

See following Attached Pages for Test Data.
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s\ PETEST"

GINEENING LABDRATORY, |NC

PCTEST Hearing-Aid Compatibility Facility

DUT: SCH-R430A
Type: Cellular’PCS COMA Phone with Bluetooth
Serial AF-054-A
Backinht off
Dty Ovele, 1

10N SYSiem: Lel .02 IMIHZ;

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

o Probe ER3DWE - SN2335; Calbrated: 11./20/2007
Sensor-Surface: (Fix Surface)

Electronics: DAE4 SnEES; Calibrated: 829/2007
Phantom: HAC; Type: SDHAC PO1 BA;
Measurement S DASYY, V4 7 Build 53;

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

Measurement grid dx=2mm, dy=2mm
Maximum value of peak Tatal field = 69 4 VWim
Probe Modulation Factor = 0.928
Reference Value = 857 W/m; Power Crift =0.158 dB

Hearing Aid Near-Field Category: N4 (AWF 0 dB)

Feak Efield in V/m

Grid 1| Grid 2| Grid 2
58.9 62.4 |59.9
Grid 4| Grid 5| Grid &
63.3 69.4 66.5
Grid 7| Grid 8| Grid 9
63.4 68.6 64.8

Date: 7/14/2008

dB

0.000 ey

-2.48 ' ]
-3.72 :
-4.96 l ‘

-6.20

0 dB = 89.4Vim
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A\ PETEST

MEENING LABORATORY, |NC

PCTEST Hearing-Aid Compatibility Facility

DUT: SCH-R430A
Type: Cellular/PCS COMA Phone with Bluetooth
Serial AF-054-A
Backlight off
Dty Gyl 1.1

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

Probe: H2DWE - SMNE170; Calibrated: 11202007
Sensor-Surface: (Fix Surface)

Electronics: DAE4 SnEB5; Calibrated: 8/29/2007
Phantom: HAC; Type: SDHAC PO1 BA;
Measurement SYW: DASYY, V4.7 Build£3;

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

Measurement grid d«=2mm, dy=2mm
Maximum wvalue of peak Total field = 0121 A/m
Probe Modulation Factor = 0.808
Reference Value = 0 086 Afm, Power Drift = 0.020 dB

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

Pealc H-field in Afm
[Grid 1 [6rid2 [Grid 3

0.111/0.082 0.052
%Gridél T&nas |Grias |
§0.1 19;0.08550.054
?E;Ti“d' R
!0.121 ;0.08750.055

Date: 714/2008

dB
0.000

-2.16
-4.32
-6.48
-8.64
-10.8

0dB=0.121Am
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PGTEST

AING LABDRATORY, INC

PCTEST Heanng-Ald Compatlblllty Facility

DUT: SCH-R430A
Type: Cellular/PCS COMA Phone with Bluetooth
Serial. AF-054-A
Backlight off
Dby Oyicle: 1

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

o Probe: ERZDWE - SN233E: Calbrated 11/20/2007
» Sensor-Surface: (Fix Surface)

» Electronics: DAE4 SnE65; Calibrated: 8/29/2007

& Phantom: HAC; Type: SDHAC P01 BA;

e NMeasurement SW: DASYY, V4.7 Build £3;

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

Measurement grid d«=2mm, dy=2mm
Maximum value of peak Tatal field = 29.9 Wim
Probe Modulation Factor = 0.990
Reference Value = 299 Yim, Power Drift = -0.130 dB&
Hearing Aid Near-Field Category: N (AWF 0 dB)

Peak Efieldin VWim

Grid 1]Grid 2|Grid 3
26.4 25.3 |26.0
[Grid 4|Gnd S%Gridé
23.0 29.5 [29.5
Grid 7|Grid 8|Grid 8
18.7 29.9 29.8

Date: 7/14/2008

dB ==
0.000 dk
1.88 y ‘l
378 n’
5.65 '
1

-9.41

0dB=29.9V/m
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AING LABORATORY, IN

AN PCTEST'
PCTEST Hearing-Aid Compatibility Facility

DUT: SCH-R430A
Type: CellularPCS COMA Phone with Bluetooth
Serial: AF-054-A
Backlight off
Duby Cyvele: 11

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

Probe: H2DWE - SMNE170; Calibrated: 11202007
Sensor-Surace: (Fix Surface)

Blectronics: DAES SnE6S; Calibrated: 2/28/2007
Phantorn: HAC; Type: SO HAC P01 BA;
Measurerment S DASYS, V47 Build 53;

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

Measurement grid d<=2mm, dy=2mm
Maximum value of peak Total field = 0.082 Afm
Probe Modulation Factor = 0.820
Reference Value = 0.098 A'm: Power Drift = 0.056 dB
Hearing Aid Near-Field Category: N4 (AWF 0 dB)

Peak Hfield in Afm

e ERErrrs oryey
0.066
|Grid6
0.066
Grid 9 |
0.080 0.078|0.059

Date: 7H4/2008

dB
0.000

-1.20
-2.40

-3.51 _--‘
-4.81 ‘

-6.01

0 dBE=0082Am
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N\ PETEST"

GINEENING LABDIATORY, NG

PCTEST Hearing-Aid Compatibility Facility

DUT: CD835V3 - SN1082
Type: CD835W3
Serial. 1082

Measurement Standard: DASY4 (High Precision Assessment)

DASYY Configuration:

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

Electronics: DAES SnE65; Calibrated: 8/29/2007
Phantom: HAC; Type: SDHAC P01 BA;
Measurement SW: DASYY, V4.7 Build 53;

835MHz, 100mW/20dBm
Hearing Aid Compatibility Test (41x361x1):
Measurement grid d«=5mm, dy=5mm
Probe Modulation Factor = 1.00

Reference Walue = 592 Vim, Power Drift = -0.092 dB
Average value of Total (interpolated) = 179.3 Wim

Date: 7/8/2008

dB
0.000

212
= -5.44
-8.16

-10.9

-13.6

0dB=179.8%/m
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N\ PETEST"

GINEENING LABDIATORY, NG

PCTEST Hearing-Aid Compatibility Facility

DUT: CD835V3 - SN1082
Type: CD835W3
Serial. 1082

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

o Probe: H3OWE - SNE170; Calibrated: 11.20,2007
® Sensor-Surface: Omm (Fix Surface)

® Flectronics: DAES SnEE5; Calibrated: 8/29/2007
* Phantom: HAC; Type: SDHAC P01 BA;

o Measurement SYW: DASYY, V4.7 Build 53;

835MHz, 100mW/20dBm
Hearing Aid Compatibility Test (41x361x1):
Measurement grid d«=5mm, dy=5mm
Probe Modulation Factor = 1.00

Reference Value = 0 449 Afm; Power Drift = 0,040 dB
Meaximum walue of Total (interpolated) = 0.447 Afm

Date: 7/8/2008

dB
0.000

-3.94
= -7.88
-11.8

-15.8

-19.7

0dB=0447A'm
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14. CALIBRATION CERTIFICATES

The following pages include the probe calibration used to evaluate HAC for the DUT.
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Calibration Laboratory of
Schmid & Partner
Englnearing AG

Feughamsirasoe &3 A00d Furich, Switniriard
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P raier SHITE [EE R
I ssrasd CE41EA WIS T
Peenr sarand ES415% WA SAS0ET
| Midmmansa 3 48 Shonaglor T FHIA 3
IRefoieinge 20 03 AOAEST G SE0EE 200
Hifererize 12 ¢ Mfwchr 5 S ]
Refarerca Peobe LH320S - s i
CAES | EhgH
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TR e 3 AL
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" Eh T Sl .
== e ——
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Calibration Laboratory of

g Spheescizorischat Kalibeiardipngt

Sehrald & Partnor c Faruina silssn dEAlonEDy

Englneating AG Furvizha swelact o dl taratara
Zengnoysstrasse 45, EO0A Zuwlch, Swizariand 5 Sylmy Colibroay Sarsee
S dibz 1 by dh Seds Aoredbn o Surdes 1568 demalitallon Mo SGE 108
The Swiss Aecrardtrelon Sandoe 15 onc of e sideHicn BE M M Ea
MuAlliztoral egragmwl Bt G cegegnitian of callbrmion coifazaben
Glossary:
MNORMx v Z serslliy in free space
DR dinde: comzession point
Polarization o i wtation around probe axis
Polarizotion & 4 rotation around an axis that is In the plane nerral o probw axds (ot

measUrcrent cerler, La., # =008 normal fo probe axls
Connectiw Angla information used 'n DASY systar to align probe sengor X to the robot
coodinate systern

Callbratian 18 Performed Accarding te the Pollowing Standards:
a) |EEE Std 14092005, * |IEEE Standarc for sellbration of clectromagnetic flald semsors and
probes, excluding antennas, from & kHz 1w 40 SHz", Docomtber 2005,

Methods Applicd and Interpratation of Parameters:
v MNORM: Y 2 Assessed for E-feld puarizaton @ = 0 for XY sensors and # = 80 for £ senscr
o 000 MHz in TEM-cell; <> 1850 MHE: R22 wavequide).

s WORMTE vz = NORM e * Irequency_responae (soa Fraquency Responss Char).

+  DCFx v DCP ara numencal linsarizaton parameaters assessed based on the data of
pouwer seep no uhcaeraingy requires). DOP doss not depend on freguency.

v Sriterical isotropy (30 deldation fom isotropy) in g locally komoganeous ficld realized
N an open waveguids seiup,

v Sorrgor OFsel The soneor ofser correspoids 1 =e offset of vidus! measurement centar
from the probe lip lon probe axish. bo oleranca reguired.

s Connector Angle: The angie is asscesed using e information: gainee by determining he
NORAY (na uneerainiy sequired).

el i ERF23EF MNowd? Papus 2021 9
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ERZDvVE SM:2338

Nowember 20, 2007

Probe ER3DV6

SN:2335

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

Calibrated for DASY Sysiems

Gt Fiesaz Mul ER3-Z3350 Mowis

Mcier ann—compalible w h DASYZ aysteml)

Jpe dofi
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ERIDVE SH:2335

Mavamber 20, 2007

DASY - Parameters of Probe: ER3DV6 SN:2335

Sensitivity in Free Space [pww.-'mf] Dioge Comprassion”™
MaarinE, 164 £ 107 % (k=2] OCR X B3
Marrry 1.67 + 101 % {k=2] ncP Y 33 mY
HormZ 1.82 £ 101 % (k=2 OCF Z 6 mY

Frequency Carroctan

bt
T
Z

Senszor Offset

X

&

Connector Angle

[The reportad uncertainty of measurament is stated aa the standard I.tl‘lohl'-!.!il'lt:ql' of
measuratnent multiplied by tha coverage factor ke, which far a nammnal diztrbution
corresponds to 4 coverage probability of approxtmately 95%.

0.
0.0
1.0

(Probe Tp to Senser Canler)

28 mm
2.5 mm
285 mm

295 °

A nymaeisd Inzunzatior pazzowlel, wcana i osl rquise

Tt FGELE hio RSP EAE Mot T

Fage q of &
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ER3IDVE SN:2335

Novermber 2, 2007

Frequency Rasponse of E-Field

Frequency response [norinalized]

r=
- =}

=
o
PP R W
i
1

i
|
1

(TEM-Cell:H 112 EX, Waveguide R2Z)

Do R
. i _
- i I
|___ | e e =

. i -

5 1063 1500 2007 260 AT

f [MHz]
—— —a—TEM B Rz
g ——TEM —a— R ___f

Utncertainty of Frequancy Raspeonse of E-fleld: ®8.2'% [k=2]
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ER3IDVE S5N:2335 Movember 20, 2007

Receiving Pattern ($), 3 = 0°

S U —_—

= B00 MHz, TEM ifi1 10EXX [ T= 2500 MHz, WG R22

Receiving Pattern (¢), 5 = 90°

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

|
|
|
|
|
|
|
|
|
L l+:x: -y ——7 —O—it

Cerificake Ma: ER3-2335_MowlT Faps & of §
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ERIDVE SN:2335

Emor [48]

Errar {4 5]

1.0
Q.0
A
0.4
oz !
J0
oy
<A
“LE

]

Mowvgmber 20, 2007

Receiving Pattern (¢), 3 =0°

T s TN R =y T ‘
. H S . z . . i
1

=& 13 MHz
—4%— il MHz
" {600 tiHe
—o— 2600 MHz

Uncertainty of Ax 18l laotropy Assessment: & 5359 (2]

Receiving Pattern (¢}, 8 = 90°

I
el

R R

—— A0 M|
—B~ 1010 FH.:
e qnn et
T |-—-—1annr.1Hz
L e 2800 MHz

Unéartalnty of Bdal Isotropy Assessmont: £ 0.59% (k=2)

Gomiliaale: i CRE-2EES Howls

n
"
1
1
o
a
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ER3DVE SN:2335

Serzor Valkaga [E¥]

Errar [5T]

1.5.;:5.-;__
15403
1,50 =
1.0
1. -0z -
LEDT .

1 E+HID

November 20, 2007

Dynamic Range f(E-field)
{Weveguide R22, f= 1800 MH2}

10 E [Wimil

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

Cartif.zat2 Mo ER3-253% Mowel™
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ER3DVYEG SM:2335 November 20, 2007

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

Error [4B]

N B
E-100-081 BaM=lEd B-0E0140 E-p 4000 B 11L.20-0. 00
Opoto2  BOEH040 D040 E0E0-100  E0E-100

| S -

Uncertainty of Spherical laolropy Assassment: £ 2.6% (k=2)

Cerlificee Mo; FRE3-2335_ MNoelT Fape toft
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Calibration Laboratory of

Schmid & Partner
Enginearing AG

Zeughausstrasse 43, 0004 Zurich, Switzerland

Acceditad by tho Sviss Ascreditalion Sendce (SAS)
The Swiss Accradilation Service is ore of the signatories to the EA

Client

Multilateral Agresment for the recognition of calibration certificates

Calibration Eguipment used (MATE crifical for calibration)

I"J%
S

S
g
i

This calivration curiificsie documents the Iraceabil ty to national standards, which reslize the physical units of measuremanss (S1).
The mezsurements and te Uncertainties with confidence probability Bre given on tha folicwing pages and are part of the certifcate.

All cadbrations have been concucted In the dosed laboratery ‘adiity: envirenmanil temporaturs (22 + 3)°C and hurmidity < 70%.

This calibration carificate shall not be meproduced excegd in full wilhow willien sppioval of the laborakony.

| Primary Stancards we Cal Date (Caibrated by, Cerificate No.)  Scheduled Calitwaton
Porar meter 44158 G341203874 29-Mar-07 (METAS, No. 217-00E70) Mar-08

Pomar sensor F4412A MYA140837T 28-Mar-07 (METAS, No, 217-00670) Mar-08

Perwar sensor C44124, MY 41408087 20 Mar-07 (METAS, No, 217-00670) Mar08

Referance 3 dB Attenuator SN: 55054 (3) B-AUR-CT (METAS, No. 217-00719) Aug-DE

Raferamce 20 0B Atenualor 5M: 55086 (20b) 26-Mar-07 (METAS, No, 217-D0ET1) Mar-08

Referarnts A0 4R Atnitnr SM: 55120 (30b) B-Aug-CT (METAS, No. 217-00720) Aog-08

Referzmee Srobe HIDWVE SN: 5182 2.0c407 (SPEAS, No. F3-6182_0ct0T) Oct-08

DAEA SN: 854 20-AprdT (SPEAE, Mo, DAES-654_AprdT) Apr-DB

Secnndary Standards o # Check Date (in house) Schedulod Check

RF generator HP 0646C US3842001700 4-Aug-E9 (SPEAG, in house chock Det 0T) In house check: Oct-08
Mabwark Analyzer HF 3753E USITINEEE 1806201 (SPEAG, In house check Oct-0T) In housa check: Oc-08

Function
Callbrated by: T o
Approved by

Certificate No: H3-5170_NowD7
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Calibration Laboratory of
Schmid & Pariner
Enginearing AG

Zeughausstrasse 43, 8004 Zurlch, Swlizerland

Servica suisse d'ttalonnage
Servizio svizzero dl taratura
Swiss Cafbration Sarvice

5
c
5

Agcredited by e Swist hecradibation Servise (SA5) Accroditation Me.: SC$ 108
The Zwiss Accreditation Service |5 ane of the slginatories to the EA
Multliateral Agregment for the recoqnitlon of calibration cerificatas

Glossary:

NCORMsx,y,z sehsitivity in free space

CCP diode compression pon:

Folarization ¢ o rotation around probe axis

Polarization & & rofation around an axis that is in the plane normal to probe axis (at

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

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

coordinate system

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

probaes, exduding antennas, from 9 kHz to 40 GHZ", Decermber 2005,

Meothods Applied and Interpretation of Paramelets:

X Y.Z_alafal: Assessed for E-field polarization & = 83 for XY sensore and 8 = 0 for £
sensar (f £ 900 MHz in TEM-cell; f > 1800 MHz: R2Z waveguide).

X Y. Z{F _alataZ= XY.Z_allaiaZ® frequency response (see Frequency Respanse Chart).

DCPx,y,z: DCP are numedical linearization parameters assessed based on the data of
powser sweep (no uncerainty required). DCP does not depend on frequancy.

Spherical isofropy (30D deviafion from isotrapy): in & locally homogenaous fieid realized
using an open waveguide sstup.

Sensor COffsef: The sensor offset corresponds to the offset of virtual measurement cenier
fram the probe ip (on probe axis). No tolerance requived,

Connector Angle: The angle is assessed using the infarmation gained by determining the
X_alata2 (no uncertainty required).

Schwaizerischer Kallbrerdianst

Cartifigate Moz H3-B3170_Mew0F
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H3DVE SN:6170

November 20, 2007

Probe H3DV6

SN:6170

Manufactured: May 19, 20056
Last calibrated: Qctober 13, 2006
Recalibrated: November 2G, 2007

Calibrated for DASY Systems

(Mcte: non-compatible with DASY2 systemt)

Cerficate Mo HI-53170_Nowd?
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H3iDVE SN:6170

November 20, 2007

DASY - Parameters of Probe: H3DV6 SN:6170

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

X
hi
2

al

2.494E-03
2.631E-03
2.954E-02

Diode Compression’

DCP X
RCPY
DCP Z

5 mvy
85 mv
86 my

Sensor Offset

X
Y
i

Connecior Angle

at a2

1205E-4  1.60BE-6 £ 5.1 % (k=2)
5.69BE-6 -2.55TE-5 = 5.1 % (k=2)
-6.796E-5  2.893E-5 + 5.1 % (k=2)

(Prabe Tip to Sensor Center)

3.0 mm
3.0 mm
3.0 mm

-358 °

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

T americak i pRIATIAISr LIAGEIRINTY not reguien

Certificate Mo H3-6170_Maun7
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H3DV6 SN:B170 November 20, 2007

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

i
: 14 - T
£3 0 |
i
e 12
b
[
S 1.1
£
g
£ 10
. £
: GO e - - I [Pt [P A
. & i
: 1l i
i & H
: @ i i
CoWoag - - |
; i
i : D .
! i
08 : R S S A S
0l an 100C 1800 2000 250 3002
1iMHz]
Py —&— TEM —B—R22
Uncertainly of Frequency Response of E-field: £ 6.3% (k=2)
Lortifizate No: M2-6170_Mow]7 Page & of &
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H2DV6 SN:6170

November 20, 2007

Receiving Pattern (¢), 9 = 90°

| —a—xX -y —8—Z -0t
I |

Receiving Pattern (¢), 3 = 0°

Certfinzte Mo H3-B170_Now(7

= 2500 MHz, WG R22

Pags S of B
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H3DVE SN:6170 November 20, 2007

Receiving Pattern (4), 3 = 90°
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| el B0 MHz

Errer [dB]
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. et 750 MHz
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- —ih— 2500 Mz

] 80 180 240 a0 360
#1'1

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

Receiving Pattern (), 9 = 0°

I—O— o 3B HAHS

- {8~ 600 MHz

3 ;

i 5 10— 750 MHz
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#01
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H3IDVE SN:6170

Sansor Voltage [uv]

Errer [dB]

—

-

ey

e

s

November 20, 2007

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

-

P e ——7

H fAfmy at 1500 KMHz

601 01
K [Afn] at 1200 MHz

Uncertainty of Linearity Assessment: & 0.6% [k=2)
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Calibration Lahoratory of s

{‘-\\:':',.,-’ =, Sehwalzarischer Kalibrierdienst
Schmid & Partner e Sanvink sulsse d'élalnnags
i i T Sarizin s
Engineering AG ) o neizin svizzoro di arature
Zaughsusatracae 43, 8004 Zurich, Switzarand R Bwlizs Callbralion Servics

'-\'l'l-ll.llll-"‘I
Acracibad by b Swiss Federsl Dffics of Medrotogy and Aceredilation Accreditatlon Mo, SCS 108
Thie Swiss deorodifation Service i one of the signatosies to the EA
Mukiliataral Agrezment far the recegniilon of calibration cerificates

CHent PC Test Cerificate No: COB3I5VA-1082_Julls

CALIBRATION CERTIFICATE

Obje CO835VE - SN 1082
Calbration prosedines) QA CAL-20.vd
Calibration procedurs for dipoles in air
Crilbration date: July 17, 2008
Consiton of o cafbraled e N Tolarance

Thiis calibrmtian cert fosts dacarnents the imesabilily f natienal standads, walsh raalza the physicst upits of maAsrments (31).
Allcalisrabiars have bean serduced n the saand isbarabary fality swvinement lemparalure {22 4 3)°C and Rty = 0%,

Caibration Equiprnent usen (M | cnbaal (o galibradon)

Primary Stanzards |ID& Cal Dats (Lalibrabzs by, Cerificale M. Hoeduled Galibvation

Prwes meter EFM--424 GEIT48074 DCedDR [METAS, Mo, 200-L0E1E g0

Prrwter sansar HE 84898 sS3ranaTas (o005 (METAS, Ma. 261-008165 Oct-06

Falerence 20 db Atharussar EM: 5086 {20g) 11-Aug s METAS, Mo 259000 Puig-05

Relerancs 10 dB stanaator SN 04T 2 4105 A-tug-05 METAS, Mo &371-00- 1, Aug0s

OAEA Shi B8l 1-hr-08 [SPEMG Mo, DBl Callbration, Mar-aT

Probe ERIOVE Sh 2336 20005 [SPIAG, Mo, SHI-ZRE_Leala) Calbration, Des-08

Profie HIDWE Sh: BOES 20005 (BPZAG, Mo, HIEDE-Unelib) Calbration, Dec-06

Seconcary Standards [ 1D Check Cale [in hougal Schaculsd Chook

Power meter EFM-44136 | GR432107THE 18-41p-03 (SPEAG, in house ahect Uct-05) I nopse sheck: Oc-06

Poaver saasor H2 84814 Y2102 108,40 (SPEAT, in hous chesk Ool-06) In noese check: Oc-0F

Poser sansor H2 84814 MYS0E G 100 g0 JSPEAG, In house cheak Dol-05) Ir novse check: Qo068

Metwsarls Analyzer 1P E7S3E | LB Tamsas 18-001-07 [SPEAG, in house check Mow-DS) 10 nouse shick: New-08

HF genarbar RAS SMTDE | SN 100004 FE-Ju-04 (EFPEAT, in hausc cheak Nes-05) In hoLse check: hoe-07
hame Functizn Hignatars

Calibraled by: Mdike Mei Labaralary Tachricen T' 'Li__fﬁ; ||.‘

Apprayed by Fin Bomhoit Tezhnical Dieclar

s SO

IssLad: Juy 168, 2008

THis calibrafion serificala abal noe ba rpendusn aaeeal in full it witten aapooal of the lebaralor.
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Callbration Laboratory of

g e hwel¥erdachar KAtbriarensl
Schmid & Partrear ot Brrules sllens MAtAlnage
Engineering AG Servizlo avizram dl faratura
Zoushisasirenss 43, Bold Zuric h. Switeodand S swiss cotimitlan Service
Bozrrlilr b e Seiss Paderel Oifics 5P aiky o Seersd, vy Accraditation Mo, SCH 108

The &wkss dccroditalion 3erdlee |5 oma ©f the slgnalores te ihe EA
multliataral Agrecmend for the secagulllon of eallEratian aertlfleatey

Refarances

[l

ANSI-PCES 182001 (Dralt 3.x, 2005}
amencar KEsional St dard for Molheds of Meagarement of Compalitiily botween Wirslasa Commuricallons
Devices ard | Iearing Alda,

Methads Appliad and Interpratatlon of Parametars:

Cerlirate Mo: COE30WI-1082_Ja0s Fage 2 of B

Conrdingts Systern: waxis is in tha direction 7 tha disola arns. £axis is from the basis ot tha anlenaad

i sunlad an the takle) mwards 48 ‘sad puinl bebaeen the feo dipale amm s, x-008 & NGNS 10 The other axes.
In noincidencs with skanda:d [1]. t1e measirament Jlenss probe sensar center) ane salectad o o &t &
dizlarce of 10 mm above 1be top adgs ol (e dIpale @nms.

Muasuroarant Conditens: Further deta ls ang avaligale frarr e hardoopies al e cnd of the cetifinaze. All
figurea =isted in the cerlilicals arc vahi e freruency indicaisd. Thi forwane pouwAr 1o this dipoles consectsr
i gob with a celibeatrd pover meter connected aad monitored with 20 Auwiliany power metsr connactsd ta g
cirantional ceupglar. While t1e ipole under fast & careslod, U tws o powsr is adjustad Lo e same level.

Anfarna Positoaing: Tae clpale 13 ~ounisd on B HAS TeslAch phaniom usng the matshing dlgale pes tioner
wIth the arms horzontal 2nd b fuading cal coming from the fiac-. The messuremetts are peformed in 2
snieldad ruorm wit absoile s 2o 1wl the setp ta reduce the eflectiars,

I is veriflesl before tne mounting of the dipele oader she Teat Arch prantem, hat s arms 86 parfect yin 2 line.
I: is installed on the § 1AG d o e postioner with 18 eoms parallel bzlew the dislectric refarance wike ard ahle w
~pe @ aansllv in vartical dreclion wiltalt chann ng 2 ralatve peeitor o Ihe e ceater of tha Test Arch
phartorm. Tae vetlcal distanca to the grobs is gojusld after d pele mounting wilh & DAsYS Surface Cherk job.
Befara tha measuranarl, e distance belween pneatam sudace and pecbe Hp s varfiad. The proped
easLrEment distenoe is selectad by chaasing the mattning sAtion a7 e HAS Test Arsh phancan wilh Lin
propar device refarcnee acnt juaper surfaca of ta digect and e matchirg grid resfaronce polnt g of e
prabe) considenirg the probe sanzar offzet. The verlical distante tolhe probe |5 essential for the acoumacy.

Freee Ponw dmnedAnae ard Reture Lose. TIESE parametars are magsumsd csing a HP B703E Veclar Naotbwork
Armlyzer Tha impocance |5 specified st the SMA connecis of he dpcle. The irflusnce of relleclons was
elrmlating 2y Apply nu tha avoreging funcon whils mreng the dipale o e alr, &t least 7lem awsy from ony
dbslacius.

£- fpid tisintutice). E igld iz reasursd in tha z-y-plans wih an lsotropic FRID-fisld prooe wil 100 miy
[oward power Lo the amenra feed painl. I accordance with [1], 1ha szan areo -5 20mim wide, ila langtn
macaads e d pele arm length {180 ar Fmm). The schuor centar is 10 mm Jir 2] abave ha top of the cipola
a:ms. Twa A0 mas e ero evailable near the end of the dipale am&. AxsUrning the d poie arms ars ssfecty i
s ing. the average af these tao maxima (x suogld 2 ard susgrid 8] b deterinad 10 S pengsta for any
nar-peralality o e meazrement pare 25 well 5 ihe ssuso’ dismacement. The E-field va.oa siatad as
celilbatan value nepresents e maxirru T of the interpolated 30-E-fisld. 13mm abave e dipole surface.

H-fieded dhgprikution: H-figld ic meascred wilh an sotroic H-Aeld probe wt 1020 W fonward power to the
antenna teed puitl, In ke K-eplane Toe seen A and sencor dance 5 equivelent o the E-lieid suan. The
maarnr of the fiels 5 aveilatia Al tha cester (subgeid 5) above ihe faed poinl. The H-fle-d value siztad ss
cklibratan value reoresets e maximuT af the e pola bed H-Feid, 10m e sbova the dipcle surlace at the
feed point
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1 Measuremenit Conditions

| basy version

DASY system conflg.ratinn, e far &s nol given - aage 1.

A

AT BEdd

DASY PP Yarsion

h SEMCALD

YT

S0 HAag P BA, Flonz 3

Phantatn HAC Tast Arch
Distence ipole Top - Probe <0 mm
 Cenlar

Scan resolution

dx.cly = S

AraR = 20 » SHO mm

T BIEMHz - Ml

Freguenhcy
Farwerd pawar at dipale SO0 dBm = 10amw
connestar N
Input power drift <0054
2 Maximum Fisld values
H-fiald 10 mm aboves dipale surface o dian Interpolated maximum
Mzxirm_m measuread 10 o Tonwsand poawer 0.454 Alm |

tlnnetainky for ||-lieid mesaremant: B.2% (k=21

E-flald 10 sarn shave dipoia sufane

cenditicn

Inkerpalated maximurn

Mazimu - msasured above high end 00 v Farward powne AT2.3 Wi
Maxinium measured ahova o snd 00 M Furwa ] poier 152238
Aygnraged makim.am s bove sim 1000 rrvd T ward poswer 167.3 ¥im
Uriartairdy [ar —-lail messurement 12.5% (k2
3 Appendix
31 Antenna Parametars
Frhqugncy ) “[Return Loss Impadanﬁa
A0 MH= 1E.7 0 435 - 12.2) Ohin
B35 MHz 276 dB { 51,3 + [4.0 ] Chim
(O0G MH.: 16.1 4B _ (574 - j15.4 1 Ohm _
R 21148 L e Shm
B0 Mk 150 dB Ly 40 = 12,6 | Dhm }

5.2 Antenna Design and Hanedling

The o jbration o' poa bas a syl hicns Jemmalny with 2 bud-In e s100 matehing sefwok, whon (8505 50 tha

gnhanced handwid:k.

The dipols i5 i tof siendard sormingic snssia catta. The mterna matching line iz open wided. The antenna is

lharefore ooen far OC signals.

Do not apple forze fo dipols ar s, g ey are iable e asad. The saldered cor nacticns near e feedpoi it may be
datraged. After excess va inacharesl stress or overheating chac the rpedanca sharmiler shos i engurs that the

inkerna: matening netwar< iz 01 afrectac

Aftor lang ter— aee wih 400 raciaied poer, nely a sligl warming of the dipala neae hu feedpoing San De measyned.

Certifloats Mo: SRS 10E iy

Poce S ot

FCC ID: A3LSCHR430A \PCTRAT

HAC (RF EMISSIONS) TEST REPORT w

Reviewed by:

Quality Manager

HAC Filename:
0807140950.A3L

Test Dates:
July 14 - 15, 2008

EUT Type:
Cellular/PCS CDMA Phone with Bluetooth

Page 53 of 71

© 2008 PCTEST Engineering Laboratory, Inc.

REV 7.2
07/14/08



1.3 Meazurement Sheels

1.31 Return Loss and Smith Chart

47 Jul 2386 1@:@2:23

CHL 514 LOG & dBAREF =15 &B 2-57.58L 48 GATLARA @20 MH=
i 4
¥
——— : + -
oA | F.
- 7
Car 5 - i 1‘-L'I..\_ | [ I_.l
: h { .
- = ]
4 ﬂ | B ':.,_;i;
/I
3 I Iy
[CHE =11 1 U Fs mOLITE e 403530 PEQAZ pM 237008 0O iz
Del
Lor
Frs
ied

STHRRT AT.08d 2230 MHz

AT 1 3350688 66 HH=

CHL Harkers
di-i6.EE7 dE
JBEEEE AHz
HH-1k.E58 dE
ELSERE AR S B

4-21.142 dE
ASEOEA Hlix
S=A7.370 dE
GEL BB Kl

CHZ Marwers

243,540 &
=12, 22T B
30,098 FHz

IEf A o
LE 48 &
SR, AR FHz
42 44,313 &
BL.REE I
AT0ARE FH.
= A e B

12070 6
QEREEE Hz
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3.3.2 DASY4 H-fleid result

Test Labarntory: SPEAC, Farich, Switzerlond

File Namne: |1 CTE35 12 06071 7da

DUT: HAC-Dipole 835 MHz; Type: DY35YE; Serfal: 1082
Prozram Mame: HAC H Dipole

DateTima: 7172008 2-56:42 PM

Comrmunication Systemn: CW; Freguency: $35 Mol Dury Cweles 121
Mediom: Air Mediom parameters wsed: o = Umhodm, £ = 13 p— | ipim’
Fhanlom sectior: H Dipole Section

DAY Confguration:
- Probe; HADWE - SMA06S; ; Caliliaosd, 1272002005

- Sensor-Surface: (7is S face)

- Elecimmivs: DAE4 Sn6al; Celibrated: 37152006

Phanton, HAC Teat Arch 4.4 Type: S0 11AC POL BA; Serial: 1002
- Mewvarement 3W: DAY, V4.7 Build 44: Poarprocessing SW: SEMCAD, V1.8 Build 171

W Scan - Sensor Center 10mm wbove CD8AS DlpelesHearing Ail Cownpatibility Test (4 1x361%1): Measurement pric

dx=5min, dy—5fmm

Maximmumn value of peak Toal ficld = 0454 Adm

Proshe Modulation Factor = 100
Releranee Valve = 0,282 A Power Dirifi = .014 dB
Hea‘rlng Add Mear-Field {'Zulegnry'. M2IAWF O dB)

[i]e]
.00

-4.32

-0.64

-13.0

-17.3

1.6

Certificate Mo: COA363-10E2_Jul0B

GdE = 045405 m

Peak H field m Adm

Cicd 1| Grid 2 | Grid 2
1372 | 402 | ARG
Cirel o | Giead § | Grid ¢
0425 | n4sd | a3s

Lired FQ0Ord R CGrid &
1379 |4k fooss

Hage s of s
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3.3.3 DASY4 E-Field result

Test Laboratory: SPEAG, £urich, Switzerland
File Mama E_CI838 (82 0607) 7 .dad

NUT: HAC-Dipole $35 Mz: Trpe: DEISYI: Serink 1082
Progrum Mawme: HAC E Dipale

Commanication System: CW, Frequency: 835 MHzDuty Cyeles 120 .
Medium: Air Mediom paameters used: o= 0 mhodm, &= 1 p= W kg
Phuniom section: E Dpole Sechon

LrARY S Coniguration:
Prabe: ERIDWE - SMZ336; ConeFiL, 1, 1y Calibrated; 12/20/24005
- Beagar-Surnee: {Tix Suelaee}
- Electronics; MAEd Snaatk, Calibrated: 371020006
- Phiasuiner: HAC Teat Arch 4.6: Typs: 31 HAC POI BA, Serial 1002
- Measarement 3W: DAY, V4.7 Build 44, Posiprocessing 5W: SIMOAT, V1LE Build 171

It Seam - Sensor Center 1tmm shove CDE3S DipoleHearing Al Compatibdlity Test (41x361x1): Measuremert grd:

ds=5mmun, dv=5mm

Maxironm value of peak Tocal field = 1723 Vim

Fraobe Modulation Fastor = .00

Feforence Value = [ 22,7 ¥im; Posser Dnift = L0530 dB
Heuring Add Mear-Fiebd Catogrory: M2 (AWF 0 dB)

Penk Thfield i3 Vom

Cirel 1| Gead 2| Ged 3
IaGt | 1723 | 1658

Grel 4 | Ciriid 5 | Gred &
T O|REA9 (WY

Grad 7 Grid 8 § el ¥4
1546 | 1623 | 1604

da
LR

-2.60

520

-7.80

10.4

-13.0 | b

GdB = 1723Vom

DhatefTame: 772006 1155047 AM
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zoughousstrazse 43, 8004 Zurich, Switzarand

hccradited by the Swiss Accraditation Service (SAS)
Thir Swiss Accraditation Sarvice is one of the signatories to the EA
Multilateral Agressment for the recognition of calibration cerificates

Cliant PC Tast

oy
ol a1

Aeeroditation Ne: SCS 108

g Schweizerischer Kalibrierdigns!

c Service sulsse déalcnnage
Servizlo sviezero o terafurn

] Swiss Calibration Service

Certificate No: CD1880V3-1064_Mar08

CALIBRATION CERTIFICATE

Cijact

Labbaahon procadunglsh

Calbration daba:

Primary Stomdords
Pawer meber EFW-4404
Poweér sensos HE B4AO1A
Probe ERIOVE

Pooioe HADYE

DAE4

Sacondary Stardonis

CD1880V3 - SN: 1064

Condiann of 1Fd Galbrabsd mem

Power meter EPM-44198
Powsd sénsor HIP BAE2A
Povwei ssisor HIP BAE2H
Meteork Analyzer HP 87538
AF generator EL4336

Cal brabed by:

Approvcd by:

QA CAL-20.v4

Calibration procedure for dipoles in air

March 11, 2008

In Tolerance

Calioeation Squipment used [IETE crilial o cabibiation)

1] C:_ﬂ_ﬂ\i.h_I -'{::il:rm_a_-c by, C_a-njl:n}No}
GE 48004 040107 (METAS, No. 217-007T38)
USITEETas 04-0cA-07 (METAS, No. 217-00738)

SN FaE 30Dec-07 (SPEAG, Mo. SR3.ZI36_DaclT)
S G065 31-Dar-0F (SPEAG, Mo 13-8085_-DeclT)
S TEN 20107 (SPEAG, No. DAE4-TE' _Octd?)
e - Cimach, Duabr (i Feoisa)

GE4242010 17=May-05 (SPEAG, in housi dhick Oct-07)
eI TsL0T 11-May-05 [RPFAG, im o Shsck Oct07)
IFHADSSD Of=Jan-0f [SFEAG, ir house check Cet-0T)
JEITIN05H5 18-0ct-01 (SPEAG, in house chack Oct-07)
Y 4121001 Frow-04 (RPEAL, in hiweea chack Oet-07)
Mame Funcion

Wik Whali Laooratary Technizian

Fin Bomhat Technical Director

This calibralion cerificats documents the traceabdily 'O Adbion Slandards, which ralizd T physical uis of measLramants (51)
All calibrations hava beon conducied n the closed laborabory Tacilily: anvironmant emparatuse (22 2 37°C and humidity < T0%.

Schediudod Calibration
Or-08
Oot-08
Do 05
D06
Ocl-08

Scherduled Check

In houso chock: Nov-08
I housa check: Nov-08
In house check: Hov-00
In house check: hov-09
In housa check: Nov-09

Signaurs

= rh't ke

T bl

Insp=d: Manch 12, 2008

Thiis calioraton canificade shall nod be repeod sced eept i full sithout welon appeosal o the laborabony.

Cartificals Ne: CO1580%3-1064_Mar(s
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Calibration Laboratory of
Schmid & Partnar
Lngireering AC

Zeughausstrasse 43, 8004 Zurich, Switzerland

Schwelzerischer Kallbrierdlenst
Serylca suisse d'élalonnage
Servizio Bvlezers dl taratura
Syss Callbration Service

Accredited by the Swiss Aecreditatien Service (SAS) Accredifation Ne.. SCS 108
The Swiss Accreditation Servies is ong of the signatories to the EA
Multilacers! Agreemant for the recognition of calibration certificates

References

[

AMSI-CE3.12-2008
American Mational Standard for Mathods of Maasuremen! of Comgatibility between ¥Wiralass
Commurications Devices and Hearing Aids.

Methods Applled and Interpretation of Parameters:

*

GCoordinate System: y-axis is in the direction of the dipoie arms. 2-axis is frem: the basts of the antenna
‘mounted on the table) towards its feed point batween t1e two dipele arms. waxis is nosmal to the other
axas. In coincidence with standard [1], the messurement planes (probe sensor contoer] arn salected to
ae at g dislance of 18 mm above the top edie of the Jipdale anms.

iHeasirament Conditions: Further deteils are avallahlz from the hardeop es at the end of e verlifivale.
All figures staled in the certficate are valid at the frequency indicaed, The farward power to the dipole
sonnestor 5 et with a calibrated power Metar zonnected and monitaored with ain auxifary power meter
sonnected to a directional cawplzr. While the digole uncer tast i3 connocted, tha forsard powver is
adjusted to the sams lawel,

Antenna Positioning: The dipole ls mourted on a HAC Test Arch phanlorn using he malching dipole
positionet with tha arms hosizonta, and the feeding cable coming frem the flcor. The measurerrans are
parfermed in a shieldzed room wih absorbers arourd the setup to -educe the reflections,

It is verified batore lhe mounding of the dipode Lndar the Test Arch ghantom, that its arms are porfastly
in & e, ltig Installed on the HAC dipole pasiticnzr with its arms paraliel below the dielectic reference
wis and able to move elastically in vertical direction without chanding its reletive position to the toa
center of the Test Arch phaslom. The vertical distance to the srobe is ardjustrd after dipale mounting
with a DASY4 Surfacs Check job. Bafore the measurerient, the distance botwean prantom surface and
prebe tipis verified. The proper measuremant distznce is selected by choosing the malching section of
the HAC Test Arch shanterm with the proper device reference point (upper surface of tre dipola) and t1e
match ng grid reference aint (fip of the archa) censiderirg tha prabe sensor offset. The vertica!
distance tc the probe is essential for the accuracy.

Feed Foint Impedance end Returm Loss: These paramoters aee measurad using a HP 8753E Vactor
nNewwork Analyzer, The Impadarce is specfied at the SMA connecler of the dipale. The influence of
reflect'ons was eliminatimg by apelving the ave-aging function while nov g the dipole in the g, ot least
Fhem away from any abstacles,

E- figld distribution: E field 5 measurad in tha x=yw-plana with an isotropic ER3C-field proke with 100 mid
forward power to the anlenna feed point. In accordance with {11, the sean area is 20mm wida, its lengih
exceads the dipale arr length {180 or 90mm). The sensor senter is 10 mm Jin 2; sbove the top o® the
dipole arms, Two 30 roaxima are available rear the end of tha dipole arms, Assuming thz dipole arns
ara perfectly in o1e ling, t1e average of these twa maxima {in subgrid 2 and subwrid /) is determinad to
compensate lor any non-parallelity to the measurement plane as well as the sensor displacemoent. The
Efleld valus starsd as calibraticn veluz represents e rogsirm um of the intespelaied 30-E-f sld, 10mm
abows the dipois surface,

H-flaid aisiehuron; Hefiald is megsured with an isotropic H-fie.d prohe with 100m\W fonward power to te
ardanea feed point, m the x-y-plane, The scen ares and senser diztance is equivalent 0 the FE-fiald
scan. Tle maximum of the field is availzblz at the center (subgrid 5] ebeve the fesd paint, The H ficld
value stated &8 calibration vaiue represents the meximum of the Interpo ated H-field, 10mm above the
dipole surface at the feed point.
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1. Measurament Conditions

RASY system configuration, as faras nat givenonaage 1.

DASY Verzsion NASY £ Ve 7 B
DASY PP Version SEMCAD V168178
Phantom HAG TestArck | SJHAC PO1 BA, #1070
Distance Dipole Top - Probe Center 1€ mra ]
_Er_;;ﬁhl"-esoluﬁon - dx, dy=5mm args = EGl;:néommm

Frequency 1880 MHz = 1 MHz
Forward power at dipole connector 20,0 dBrry = $00mWVW i
Input power drift _ < 005 dB .
2. Maximum Figld values
H-field 10 mm above ﬁ?po!e surface conditicn

Interpolated maximum

fdaxirmur maasired

md vy forward power

0.463 Afm

Urcertainty for H-field measurement: 8.2% (k=2)

E-field 10 mm above dipole surface condition Interpolated maximum |
Waximurm measured akove high end 100 Wy Tarward poswer 135,86 V/m
Wlaximuam measurad above low ed 100 W forward power S 359 Wim
Averaged mexiinum above arm 100 n forward powet 1356.3 ¥/im
Uncertainty far E-fisle maasdrement: 12.8% k=27
3. Appendix
3.1 Antenna Parameters
Frequensy Return Less [ Impadance B
1TIOMH:e 21.54dB {475 +j7830m
1880 MHz - 20948 ( 4%.4 + 0.9 ) Ohm
1900 MHz 211dB B {5°.8+j8.8)0hm
1950 MHz 26008 ) {548-i21)0m _
2060 fuHz 551 dl3 [ 44.9 +J1.1) Ghm )

3.2 Antenna Design and Handling

The callbration o pale has a symmetric geomealry willl a buill-in lwe stub matching network, which fsacs 1o the

enhansed bandwidth.

The dipole is built of standard seminigid soaxial cable. The intarnal matcaing line is open ended. The srtenna is

tharafore open for DC signals.

Do nat apply force to dipole a-ms, as they are liakle ta hend. 1 he soldered cannectiens near the f2edpoint may
ba damaged, After sxcessive mechanical stress ar overhesting, check the irpedance chargoteristieg 10 ansura

thal lhe nilgmal matshing netwar

k is not affected,

Atte- lorg ter use with 400 radiated powar, oty & slight warming of the dipele near the feardpaint ran ba

mpasured.
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3.3 Measurement Sheets

3.3.1 Return Loss and Smith Chart

12 Mar 2888 18:5%:32

CHI s11  Log 5 dB/REF =18 dB 21-20,940 dE 1 B30.008 B3O MHz
*
S S --,_\_‘me CAL Markers
1i-21,498 dB
1. 71608 6H
Cor -\\.\ 1 ] z
) 31-21.676 dB
198600 GHz
41-25,368 dE
195606 GHz
Fivg
16 S-25.149 dB
[ 2,60GB0 GHz
CHZ §41 1 U F$ 454188 2.9355 4 75646 pH 1 BH0.008 WA Mz
S
Del CAZ Markers
' 11 47,580 &
Cor / ’;,f—ﬁ““\ 7.2457 &
{ ! 1716688 BHz
' (% 3 SLITE &
i } Ega5C &
! - , 1.59606 tHz
8 ) \R_F/ 155600 GHz
; St 44,669 o
3 - 1.6ES6 0
\\—L\_\_\_\_'_'__‘—' 2.08C80 Qiz
CEMTER 1 S£0.000 528 HHz SPAH A AB0.000 000 Mz
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3.3.2 DASY4 H-Field Result

Test Laboratory: SPEAG Lab 2

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

Communication System: W, Frequency: 1880 MIz; Duly Cyule: 101
Medium parameters used: o = 0 mho/m, & = 1; p= 1 kgim’
Phantorm section: H Dipole Section
Measurement Standard: DASY4 (High Preeision Asscssment)
DASY4 Conliguration:

*  Probe: H3DVE - SNAOES: Calibrated: 31.12.2007

e Sensor-Surface: (Fix Surface)
o Electronics; DAEL Sn781; Calibrated: 021002007

¢ Phamom: HAC Test Arch with Coil; Type SD HAC FOL BA: Serial: 1070
e Measurcimenl 3W, DASYS, V4.7 Build 61; Postprocessing SW: SEMCAD, V1.8 Build 176

E Secan - Sensor Center 10mm above CD1S80V 3 Dipole/Hearing Aid Compaltibility Test (41x181x1}:
Measurement grid: dx=5mm, dy=3mm
Maximum value of peak Total field = 0,463 Afm
Probe Modulation Factor = 1.00
Device Reference Point: Q000 C.000, 254,77 mm
Reference Walue = 00490 Afm: Power Tirift = (LO0D1 dB
Heaving Aid Near-Field Category: M2 (AWF ) dB)

Peak H-field in &fm

Grial 1 Cirid 2 Cirigl 3
0,400 0.421 0.402
M2 M2 M2
Grid 4 Grid 5 Grid &
0,440 0.463 0.443
M2 M2 M2
Grid 7 Crid 8 Grid 9
0402 0.427 ra07
M2 M2 M2
dB —
— 0.000 ll!
-3.00 P
i1
-B.00 : | I
[« &
[ ]|
.00 | |
2.0 i i’
1600 i

0dB = 0463A/m

Cerlificate Mo: CD1830V2-1064_Mard8
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3.3.2 DASY4 E-Field Result

Test Laboratory: SPEAG Lab 2

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

Communication System: CW; Fraquency: 1880 MHz; Duty Cyele: 1:1
Medium paramelers used: = 0 mho/m, g = 15 p= 1000 kg/m’
Phantom scetion: E Dipolz Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuralion:

Date/Time:; 032008 16:23:45

s Probe: ER3DVE - SN2336: ConvE(L 1, 1 Calibrated: 31122007

o Scnsor-Svrface: (Fix Surface)
¢ Electronics: DAES Sn781; Calibrated: UZ, 10,2007
o Phantom: HAC Test Arch with Coil; Type: S HAC PO1 BA; Serial: 1070

o Measurement 5% DASY4, V4.7 Build 61; Pusiprocessing SW, SEMCAD, V1.8 Build 176

F Scan - Sensor Center 10mm above CD1880V3 Dipole/Hearing Aid Compatibility Test (41x181x1):
Measurement grich; dx=5Smm, dy=3mm
Maxinwm value of peak Total field = 136.6 Vim
Probe Modulation Factor = 1.00

Devize Reference Point: 0,000, L0040, 354.7 mm

Reference Value = 151.7 Vim; Power Drift = 0.009 dB
Icaring Aid Near-Tield Category: M2 {AWF 0 dB)

Peak E field in ¥/m

Grid 1 Grid 2 Grid 3
133.1 136.6 132.0
M2 M2 M2
Cirid 4 Grid 5 Grid 6
88.2 90.1 86.1
M3 M3 M3
Cinl 7 Grid & Grid 9
128.9 1359 132.8
M2 M2 M2
a8 o
I 0000 F
154
-n.u?
461
614
0 dB = 136.4V/m
Certficate No: CD1880V3-1064_Mar0g Page 6 ot @
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4 Additional Maasuramenis

4.1 Measurement Conditions
DASY cystem configuraticn, as far as nol given on yage 1.

DASY Version DASY4 4.7 B61
DASY PP Version - SEMGAD V18 BI76
 Phantom HAG Test Arsh 50 HAC P01 BA, #1070
Dist-i;rzl.r-:ﬂe Dipcle Top - Prabe Center 1 1C .
~ Scan resolution o Uk, dy = 5mm - area =20 x 90 mm
Frequency - 1730 MHF: ;‘.-1“'-.@Hz
_i;;;:nrard cower at ipols connector b 20,0 dBrn — 1000 _
input power drift o Ceoose® |

4.2 Maximum Field valugs

H-fieldt 10 mm above dipale surface eoendilcn Interpolated maximuwm

Iaximum measured 100 W farward pawer 0.487 Aim
Ungertainty far H-fielt measusement 8.5% {l=2) o

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 i 146.4 ¥fim T

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

Carlificata Mo CO18A0V 31064 Marls Page T of 3
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4.31 DASY4 H-Field Result

Test Laboratory: SPEAG Lab 2

DUT: HAC Dipole 1880 MHz; Type: CDISB0V3; Serial: 1064

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

o Probe: HADW6 - SNaDES: Calibrated: 31.12.2007

e Sensor-Surface: (Fix Surface)
e Electronics: DAE4 Sn7R1; Calibrated: 02.10.2007
¢  Phantom: HAC Test Arch with Coil; Type: SD HAC P01 BA; Sedal: 1070

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

E Scan - Sensor Center 10mm above CIMSS0V 3 Dipole @ 1730 MHz/Hearing Ald Compatibility Test (41x181x1):

Measuremenl grid: dx=5mm, dy=3mm
Maximum value of peak Total field = 0.4587 Afm
Probe Modulation Factor = 1,00
Device Belerence Point: C.000, 0.000, 354.7 mm
Reference Value = 0,318 Adm; Power Difi = 0,005 ¢B
Hearing Aid Near-Field Category: M2 (AWF 0 dI¥)

Peak 1-feld in Afm

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

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

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

dB
.o

.68

0 dB = 136.46%/m
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15. CONCLUSION

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

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