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1 Test Laboratory

1.1 Testing Location

Company Name: TMC Shenzhen, Telecommunication Metrology Center of MIIT

Address: No. 12building, Shangsha Innovation and Technology Park, Futian
District, Shenzhen, P. R. China

Postal Code: 518048

Telephone: +86-755-33322000

Fax: +86-755-33322001

1.2 Testing Environment

Temperature: 18°C~25°C,
Relative humidity: 30%~ 70%
Ground system resistance: <05 Q

Ambient noise is checked and found very low and in compliance with requirement of standards.
Reflection of surrounding objects is minimized and in compliance with requirement of standards.

1.3 Project Data

Project Leader: Zhou Yi

Test Engineer: Zhu Zhigiang
Testing Start Date: Mar 19 ™, 2013
Testing End Date: Mar 21 ™, 2013

1.4 Signature

oh

Zhu Zhiqiang
(Prepared this test report)

At

Zhou Yi
(Reviewed this test report)

ik

Lu Minniu

Director of the laboratory
(Approved this test report)
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2 Client Information

2.1 Applicant Information

Company Name: VeryKool USA INC.

Address /Post: 3636 Nobel Drive,Suite 325 San Diego, CA 92122
City: /

Postal Code: /

Country: USA

Contact: Sunny Choi

E-mail: sunny.choi@infosonics.com

Telephone: +1 858 373 1635

Fax: +1 858 373 1505

2.2 Manufacturer Information

Company Name: VeryKool USA INC.

Address /Post: 3636 Nobel Drive,Suite 325 San Diego, CA 92122
City: /

Postal Code: /

Country: USA

Contact: Sunny Choi

E-mail: sunny.choi@infosonics.com

Telephone: +1 858 373 1635

Fax: +1 858 373 1505
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3 Equipment Under Test (EUT) and Ancillary Equipment (AE)

3.1 About EUT

Description: Mobile phone
Model name: RS90

Marketing name: RS90

Operating mode(s): WCDMA 850/1900

Tested Tx Frequency:

826.4-846.6MHz(WCDMA 850)

1852.4-1908MHz(WCDMA 1900)

Test Modulation

(WCDMA)QPSK

Power class:

WCDMA: class 3, tested with power control all up bits

Test device Production information:

Production unit

Device type:

Portable device

Antenna type:

Integrated antenna

Form factor:

142mm* 75mm*12mm

3.2 Internal Identification of EUT used during the test

EUT ID* SN or IMEI
EUT1 354728046454698

HW Version
V301-KQAMOOD1-2 RS90_Verykool Gen_Dual_V1.0

SW Version

*EUT ID: is used to identify the test sample in the lab internally.

3.3 Internal Identification of AE used during the test

AE ID* Description Model
525159AR

AE1 Battery

SN Manufacturer
/ Guangzhou TWS
Electronics Limited
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4 CONDUCTED OUTPUT POWER MEASUREMENT

4.1 Summary

During the process of testing, the EUT was controlled via Rhode & Schwarz Digital Radio
Communication tester (CMU-200) to ensure the maximum power transmission and proper
modulation. This result contains conducted output power for the EUT. In all cases, the measured
output power should be greater and within 5% than EMI measurement.

4.2 Conducted Power

WCDMA Conducted Power (dBm)
850MHz Channel 4233(846.6MHz) | Channel 4183(836.6MHz) | Channel 4132(826.4MHz)
22.46 22.54 22.45
Conducted Power (dBm)
WCDMA
1900MHz Channel 9538(1907.6MHz) | Channel 9400(1880MHz) | Channel 9262(1852.4MHz)
23.22 23.1 23.57

5. Reference Documents

5.1Reference Documents for testing

The following document listed in this section is referred for testing.
Reference Title Version
ANSI C63.19-2007  American National Standard for Methods of Measurement 2007
of Compatibility between Wireless Communication Devices Edition
and Hearing Aids
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6 OPERATIONAL CONDITIONS DURING TEST

6.1 HAC MEASUREMENT SET-UP

These measurements are performed using the DASY5 NEO automated dosimetric assessment
system. It is made by Schmid & Partner Engineering AG (SPEAG) in Zurich, Switzerland. It
consists of high precision robotics system (Staubli), robot controller, Intel Core2 computer,
near-field probe, probe alignment sensor. The robot is a six-axis industrial robot performing
precise movements. A cell controller system contains the power supply, robot controller, teach
pendant (Joystick), and remote control, is used to drive the robot motors. The PC consists of the
HP Intel Core2 1.86 GHz computer with Windows XP system and HAC Measurement Software
DASY5 NEO, 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 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.

Eemote Control Box

{0009
@

Electro Optical

Signallamps Coupler (EOC)

L o~
ﬁ 7, DAE
Neasurement Server /
s "(opt link)
DAST 5 — /_— / f (ont, Probe
1 link)
2xserial robot
i -
+digitalIfO 8 __/ eofe——0l | EuT
p -'_I_,,Iletit:e
Lieht Beam ! // Positioner
Bobot H L
Controler
(CSTHE—tr
T ] pel

Teach Pendant

Fig. 1 HAC Test Measurement Set-up

The DAE4 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.
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6.2 Probe Specification

6.2.1 E-Field Probe Description

Construction

Calibration

Frequency

Directivity

Dynamic Range

Dimensions

Application

One dipole parallel, two dipoles normal to probe axis
Built-in shielding against static charges
PEEK enclosure material

In air from 100 MHz to 3.0 GHz (absolute accuracy +6.0%,
k=2)

40 MHz to > 6 GHz (can be extended to < 20 MHz)
Linearity: £ 0.2 dB (100 MHz to 3 GHz)

[ER3DVE]

+ 0.2 dB in air (rotation around probe axis)
+ 0.4 dB in air (rotation normal to probe axis)

2 V/m to > 1000 V/m; Linearity: + 0.2 dB

Overall length: 330 mm (Tip: 16 mm)
Tip diameter: 8 mm (Body: 12 mm)
Distance from probe tip to dipole centers: 2.5 mm

General near-field measurements up to 6 GHz
Field component measurements

Fast automatic scanning in phantoms

6.2.2 H-Field Probe Description

Construction

Frequency

Directivity
Dynamic Range
E-Field Interference

Dimensions

Application

Three concentric loop sensors with 3.8 mm loop diameters
Resistively loaded detector diodes for linear response
Built-in shielding against static charges

PEEK enclosure material (resistant to organic solvents,
e.g., glycolether)

200 MHz to 3 GHz (absolute accuracy + 6.0%, k=2); Output

linearized

[H3DV6]

+ 0.2 dB (spherical isotropy error)
10 mA/m to 2 A/m at 1 GHz
< 10% at 3 GHz (for plane wave)

Overall length: 330 mm (Tip: 40 mm)
Tip diameter: 6 mm (Body: 12 mm)

Distance from probe tip to dipole centers: 3 mm

General magnetic near-field measurements up to 3 GHz (in
air or liquids)

Field component measurements

Surface current measurements

Low interaction with the measured field
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6.3 Test Arch Phantom & Phone Positioner

The Test Arch phantom should be positioned horizontally on a stable surface. Reference markings
on the Phantom allow the complete setup of all predefined phantom positions and measurement
grids by manually teaching three points in the robot. It enables easy and well defined positioning of
the phone and validation dipoles as well as simple teaching of the robot (Dimensions: 370 x 370 x
370 mm).

The Phone Positioner supports accurate and reliable positioning of any phone with effect on near
field <+0.5 dB.

Fig. 2 HAC Phantom & Device Holder

6.4 Robotic System Specifications

Specifications
Positioner: Staubli Unimation Corp. Robot Model: TX90L
Repeatability: £0.02 mm
No. of Axis: 6
Data Acquisition Electronic (DAE) System
Cell Controller
Processor: Intel Core2
Clock Speed: 1.86 GHz
Operating System: Windows XP
Data Converter
Features:Signal Amplifier, multiplexer, A/D converter, and control logic
Software: DASY5 software
Connecting Lines: Optical downlink for data and status info.
Optical uplink for commands and clock
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7 EUT ARRANGEMENT

7.1 WD RF Emission Measurements Reference and Plane

Figure 4 illustrates the references and reference plane that shall be used in the WD emissions
measurement.

* The grid is 5 cm by 5 cm area that is divided into 9 evenly sized blocks or sub-grids.

* The grid is centered on the audio frequency output transducer of the WD (speaker or T-coil).

* The grid is located by reference to a reference plane. This reference plane is the planar area
that contains the highest point in the area of the WD that normally rests against the user’s ear

* The measurement plane is located parallel to the reference plane and 15 mm from it, out from
the phone. The grid is located in the measurement plane.

WErtical Cemering of phone

Horizontal centering of
annLsEtic mapLt

Fig. 3 WD reference and plane for RF emission measurements

8 SYSTEM VALIDATION

8.1 Validation Procedure

Place a dipole antenna meeting the requirements given in ANSI C63.19 D.5 in the position
normally occupied by the WD. The dipole antenna serves as a known source for an electrical and
magnetic output. Position the E-field and H-field probes so that:

* The probes and their cables are parallel to the coaxial feed of the dipole antenna
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* The probe cables and the coaxial feed of the dipole antenna approach the measurement area
from opposite directions

* The center point of the probe element(s) are 10 mm from the closest surface of the dipole
elements.

Electric Field agnetic Field
Probe Prohe

1 cmto top edge of
* dipole element

Dipale
Signal ggneramr — RF Amplifier —‘ Dwal Directional Coupler
RF
FPower Meter
Fig. 4 Dipole Validation Setup
8.2 Validation Result
E-Field Scan
Mode | Frequency Input  Power | Measured® | Target? Deviation® | Limit*
(MHz) (mW) Value(V/m) | Value(V/m) | (%) (%)
cw 835 100 162.9 160.4 1.56 +25
cw 1880 100 143.9 138.9 3.60 +25
H-Field Scan
Mode | Frequency Input  Power | Measured | Target Deviation Limit
(MH2z) (mW) Value(A/m) | Value(A/m) | (%) (%)
Ccw 835 100 0.465 0.461 0.87 +25
cw 1880 100 0.464 0.463 0.22 +25

Notes:

1. Please refer to the attachment for detailed measurement data and plot.

2. Target value is provided by SPEAD in the calibration certificate of specific dipoles.

3. Deviation (%) = 100 * (Measured value minus Target value) divided by Target value.

4. ANSI C63.19 requires values within £ 25% are acceptable, of which 12% is deviation and 13% is measurement
uncertainty. Values independently validated for the dipole actually used in the measurements should be used,

when available.

9 Probe Modulation Factor

The Probe Modulation Factor (PMF) is defined as the ratio of the field readings for a CW and a
modulated signal with the equivalent Field Envelope Peak as defined in ANSI C63.19 (Chapter
C.3.1).Calibration shall be made of the modulation response of the probe and its instrumentation
chain. This Calibration shall be performed with the field probe, attached to the instrumentation that
is to be used with it during the measurement. The response of the probe system to a CW field at
the frequency(s) of interest is compared to its response to a modulated signal with equal peak
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amplitude. The field level of the test signals shall be more than 10dB 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 field shall be applied to the readings taken of modulated fields of the specified type.

9.1 Modulation Factor Test Procedure

This may be done using the following procedure:

1. Fix the field probe in a set location relative to a field generating device, such as the reference
dipole antenna, as illustrated in Figure 6.

2. llluminate the probe using the wireless device connected to the reference dipole with a test
signal at the intended measurement frequency, Ensure there is sufficient field coupling
between the probe and the antenna so the resulting reading is greater than 10 dB above the
probe system noise floor but within the systems operating range.

3. Record the amplitude applied to the antenna during transmission and the field strength
measured by the E-field probe located near the tip of the dipole antenna

4. Replace the wireless device with an RF signal generator producing an unmodulated CW
signal and set to the wireless device operating frequency.

5. Set the amplitude of the unmodulated signal to equal that recorded from the wireless device.

6. Record the reading of the probe measurement system of the unmodulated signal.

7. The ratio, in linear units, of the probe reading in Step 6) to the reading in Step 3) is the E-field
modulation factor. PMFg = Ecw / Emod (PMFy = Heow / Hmod)

8. Repeat the previous steps using the H-field probe, except locate the probe at the center of the
dipole.

CW MM
Q)

Tunable
Amplifier

WD Signal

Fig. 5 Probe Modulation Factor Test Setup
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9.2 Modulation Factor

9.2.1 E-Field
Frequency Mode Input Power E-Field Measured Value Probe Modulation
(MH2z) (mW) (V/Im) Factor
Ccw 100 164.8 \
835
WCDMA 100 170.1 1.00
Ccw 100 143.2 \
1880
WCDMA 100 136.8 1.00
9.2.2 H-Field
Frequency Mode Input Power H-Field Measured Value Probe Modulation
(MHz) (mW) (A/m) Factor
835 cw 100 0.468 \
WCDMA 100 0.445 1.00
cw 100 0.461 \
1880
WCDMA 100 0.441 1.00

10 RF TEST PROCEDUERES

The evaluation was performed with the following procedure:

1) Confirm proper operation of the field probe, probe measurement system and other
instrumentation and the positioning system.

2) Position the WD in its intended test position. The gauge block can simplify this positioning. Note
that a separate E-field and H-field gauge block will be needed if the center of the probe sensor
elements are at different distances from the tip of the probe.

3) Configure the WD normal operation for maximum rated RF output power, at the desired channel
and other operating parameters (e.g., test mode), as intended for the test.

4) The center sub-grid shall centered on the center of the T-Coil mode axial measurement point or
the acoustic output, as appropriate. Locate the field probe at the initial test position in the 50 mm
by 50 mm grid, which is contained in the measurement plane. If the field alignment method is used,
align the probe for maximum field reception.

5) Record the reading.

6) Scan the entire 50 mm by 50 mm region in equally spaced increments and record the reading at
each measurement point. The distance between measurement points shall be sufficient to assure

the identification of the maximum reading.

7) ldentify the five contiguous sub-grids around the center sub-grid with the lowest maximum field

strength readings. Thus the six areas to be used to determine the WD’s highest emissions are
identified and outlined for the final manual scan. Please note that a maximum of five blocks can be
excluded for both E-field and H-field measurements for the WD output being measured. Stated
another way, the center sub-grid and three others must be common to both the E-field and H-field
measurements.

8) Identify the maximum field reading within the non-excluded sub-grids identified in Step 7)

9) Convert the maximum field strength reading identified in Step 8) to V/m or A/m, as appropriate.
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For probes which require a probe modulation factor, this conversion shall be done using the
appropriate probe modulation factor and the calibration.

10) Repeat Step 1) through Step 10) for both the E-field and H-field measurements.
11) Compare this reading to the categories in ANSI C63.19 Clause 7 and record the resulting
category. The lowest category number listed in 7.2, Table 7.4, or Table 7.5 obtained in Step 10) for
either E- or H-field determines the M category for the audio coupling mode assessment. Record
the WD category rating.

11 HAC RF TEST DATA SUMMARY

11.1 Measurement Results (E-Field)

Frequency AWF | Measured Value Power Drift Category
MHz | Channel (V/m) (dB)
WCDMA 850
846.6 4233 0 36.61 -0.09 M4(see Fig B.1)
836.6 4183 0 34.25 0.00 M4(see Fig B.2)
826.4 4132 0 30.26 -0.02 M4(see Fig B.3)
WCDMA 1900
1907.6 9538 0 9.905 -0.06 M3(see Fig B.4)
1880 9400 0 11.94 -0.11 M3(see Fig B.5)
1852.4 9262 0 14.82 -0.09 M3(see Fig B.6)
11.2 Measurement Results (H-Field)
Frequency AWF | Measured Value Power Drift Category
MHz | Channel (A/m) (dB)
WCDMA 850
846.6 4233 0 0.04968 0.06 M4(see Fig B.7)
836.6 4183 0 0.04552 0.03 M4(see Fig B.8)
826.4 4132 0 0.03912 0.02 M4(see Fig B.9)
WCDMA 1900
1907.6 9538 0 0.02975 -0.06 M3(see Fig B.10)
1880 9400 0 0.03604 -0.06 M3(see Fig B.11)
1852.4 9262 0 0.04571 -0.00 M3(see Fig B.12)

11.3 Total M-rating

Mode Maximum value of | Maximum value of E-Field M H-Field M Total M
peak Total E-Field | peak Total H-Field Rating Rating Rating
(V/m) (A/m)
WCDMA M4 M4 M4 Fi
36.61 0.04968 (see Fig
850 (AWF 0 dB) (AWF 0 dB) B.13)
M4 M4 i
WCDMA 14.82 0.04571 Ma(see Fig
1900 (AWF 0 dB) (AWF 0 dB) B.14)
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12 ANSI C 63.19-2007 LIMITS

Table 1: Telephone near-field categories in linear units

Category Telephone RF parameters < 960 MHz
Near field AWF E-field emissions H-field emissions
0 631.0 to 1122.0 V/m 1.91 10 3.39 A/m
Category M1/T1
-5 473.2t0841.4 V/m 1.43 to 2.54 A/m
0 354.8 t0 631.0 V/m 1.07 to 1.91 A/m
Category M2/T2
-5 266.1t0473.2 V/m 0.80to0 1.43 A/m
0 199.5 to 354.8 V/m 0.60 to 1.07 A/m
Category M3/T3
-5 149.6 to 266.1 V/m 0.45t0 0.80 A/m
0 <199.5 V/m <0.60 A/m
Category M4/T4
-5 <149.6 V/m <045 A/m
Category Telephone RF parameters > 960 MHz
Near field AWF E-field emissions H-field emissions
0 199.5 to 354.8 V/m 0.60 to 1.07 A/m
Category M1/T1
-5 149.6 to 266.1 V/m 0.45t00.80 A/m
0 112.210 199.5 V/m 0.34 t0 0.60 A/m
Category M2/T2
-5 84.1t0 149.6 V/m 0.25t00.45 A/m
0 63.11t0 112.2 Vim 0.191t0 0.34 A/m
Category M3/T3
-5 47.3 to 84 1 Vim 0.14 10 0.25 A/m
0 <63.1 V/m <0.19 A/m
Category M4/T4
-5 <47.3 V/im <0.14 A/m

13 MEASUREMENT UNCERTAINTY

Uncertain Standard Standard Degree
ty Value Uncertain | Uncertain | of
(%) Prob. Ci Ci ty ty freedo
No. Error source Type ) k
Dist. E \H ! ! m Ve
(%) U; (%) | (%) U; (%)
or v;
E H
Measurement System
1 Probe Calibration B 5. N 1 1 1 51 5.1 00
2 Axial Isotropy B 4.7 R \/5 1 1 2.7 2.7 00
3 Sensor Displacement B 16.5 R \/5 1 0.145 9.5 1.4 00
4 Boundary Effects B 2.4 R \/5 1 1 1.4 1.4 00
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5 | Linearity B 4.7 R ﬁ 1 1 27 27
Scaling to Peak
6 d B 2.0 R | /3 | 1 1 1.2 1.2
Envelope Power
7 System Detection Limit B 1.0 R ﬁ 1 1 0.6 0.6
8 Readout Electronics B 0.3 N 1 1 1 0.3 0.3
9 Response Time B 0.8 R ﬁ 1 1 0.5 0.5
10 | Integration Time B 2.6 R ﬁ 1 1 1.5 1.5
11 | RF Ambient Conditions B 3.0 R ﬁ 1 1 1.7 1.7
12 | RF Reflections B 12.0 R ﬁ 1 1 6.9 6.9
13 | Probe Positioner B 1.2 R ﬁ 1 0.67 0.7 0.5
14 | Probe Positioning A 4.7 R \/5 1 0.67 2.7 1.8
Extra. And
15 _ B 1.0 R | /3 | 1 1 06 06
Interpolation
Test Sample Related
Device Positionin
16 ] 9 B 4.7 R ﬁ 1 0.67 27 1.8
Vertical
Device Positioning
17 B 1.0 R 1 1 0.6 0.6
Lateral \/g
18 Device Holder and B o4 R \/g ] ] 14 14
Phantom ' ' '
19 | Power Drift B 5.0 R ﬁ 1 1 29 29
Phantom and Setup related
20s | Phantom Thickness B 24 R ﬁ 1 0.67 1.4 0.9
Combined standard uncertainty(%) 14.7 10.9
Expanded uncertainty
u, =2u, N k=2 29.4 21.8
(confidence interval of 95 %)
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14 MAIN TEST INSTRUMENTS

Table 2: List of Main Instruments

No.2013EEB00055-1
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No.

Name

Type Serial Number Calibration Date Valid Period
01 E-Field Probe ER3DV6 2424 July 18, 2012 One year
02 H-Field Probe H3DV6 6264 July 18, 2012 One year
03 HAC Dipole CD835V3 1023 August 30, 2012 One year
04 HAC Dipole CD1880V3 1018 August 30, 2012 One year
05 BTS E5515C GB47460133 | September 20, 2012 One year
06 DAE DAE4 786 November 20, 2012 One year

15 CONCLUSION

The HAC measurement indicates that the EUT complies with the HAC limits of the ANSI
C63.19-2007. The total M-ratings are M4 for WCDMA 850/1900.

***END OF REPORT BODY***
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ANNEX A TEST LAYOUT

Picture Al: HAC RF System Layout
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ANNEX B TEST PLOTS

HAC RF E-Field WCDMA 850 High
Date/Time: 3/21/2013 8:54:43 PM
Electronics: DAE4 Sn786
Medium: Air
Communication System: WCDMA; Communication System Band: WS850 Band V;
Frequency: 846.6 MHz;Communication System PAR: 0 dB; PMF: 1
Medium parameters used: 6 =0 S/m, &, = 1; p = 0 kg/m’
Device E-Field measurement (E-field scan for ANSI C63.19-2007 & -2011 compliance)/E
Scan W850 Channel High/Hearing Aid Compatibility Test (101x101x1):
Interpolated grid: dx=0.5000 mm, dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 48.80 V/m; Power Drift = -0.09 dB
PMR not calibrated. PMF = 1.000 is applied.
E-field emissions = 36.61 V/m
Near-field category: M4 (AWF 0 dB)
PMF scaled E-field

Grid 1 M4
34.02 V/m

Grid 4 M4 |Grid 5 M4
34.63V/m|36.61 V/m

Grid 7 M4 |Grid 8 M4 |Grid 9 M4
33.02 V/m|35.04 V/m|32.65 V/m

-1.14

-2.28

-3.43

-4.57

5.71

0dB=36.61 V/m=31.27 dBV/m
Fig B.1 HAC RF E-Field WCDMA 850 High
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HAC RF E-Field WCDMA 850 Middle

Date/Time: 3/21/2013 9:03:42 PM

Electronics: DAE4 Sn786

Medium: Air

Communication System: WCDMA; Communication System Band: WS850 Band V;
Frequency: 836.6 MHz;Communication System PAR: 0 dB; PMF: 1

Medium parameters used: 6 =0 S/m, &, = 1; p = 0 kg/m’

Device E-Field measurement (E-field scan for ANSI C63.19-2007 & -2011 compliance)/E
Scan W850 Channel Mid/Hearing Aid Compatibility Test (101x101x1): Interpolated grid:
dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 45.63 V/m; Power Drift = 0.00 dB

PMR not calibrated. PMF = 1.000 is applied.

E-field emissions = 34.25 V/m

Near-field category: M4 (AWF 0 dB)

PMF scaled E-field
Grid 1 M4
31.55V/m

Grid 4 M4 |Grid 5 M4
32.24VV/m|34.25 V/Im

Grid 7 M4 |Grid 8 M4 |Grid 9 M4
31.12V/m|32.89 V/m|30.76 V/m

-1.10

-2.20

-3.30

-4.40

-5.50

0dB =34.25 V/m=30.69 dBV/m
FigB.2 HAC RF E-Field WCDMA 850 Middle
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HAC RF E-Field WCDMA 850 Low
Date/Time: 3/21/2013 9:09:24 PM
Electronics: DAE4 Sn786
Medium: Air
Communication System: WCDMA; Communication System Band: WS850 Band V;
Frequency: 826.4 MHz;Communication System PAR: 0 dB; PMF: 1
Medium parameters used: 6 =0 S/m, &, = 1; p = 0 kg/m’
Device E-Field measurement (E-field scan for ANSI C63.19-2007 & -2011 compliance)/E
Scan W850 Channel Low/Hearing Aid Compatibility Test (101x101x1): Interpolated grid:
dx=0.5000 mm, dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 40.49 V/m; Power Drift = -0.02 dB
PMR not calibrated. PMF = 1.000 is applied.
E-field emissions = 30.26 V/m
Near-field category: M4 (AWF 0 dB)
PMF scaled E-field

Grid 1 M4
27.89 V/m

Grid 4 M4 |Grid 5 M4
28.51V/m|30.26 V/m

Grid 7 M4 |Grid 8 M4 |Grid 9 M4
27.66 V/m|29.10 V/m|27.19 V/m

-1.10

-2.20

-3.30

~4.40

-2.50

0dB=30.26 V/m=29.62 dBV/m
Fig B.3 HAC RF E-Field WCDMA 850 Low
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HAC RF E-Field WCDMA 1900 High
Date/Time: 3/19/2013 9:04:28 PM
Electronics: DAE4 Sn786
Medium: Air
Communication System: WCDMA; Communication System Band: W1900 Band II;
Frequency: 1908 MHz;Communication System PAR: 0 dB; PMF: 1
Medium parameters used: 6 =0 S/m, & = 1; p = 0 kg/m’
Device E-Field measurement (E-field scan for ANSI C63.19-2007 & -2011 compliance)/E
Scan W1900 Channel High/Hearing Aid Compatibility Test (101x101x1):
Interpolated grid: dx=0.5000 mm, dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 9.707 V/m; Power Drift = -0.06 dB
PMR not calibrated. PMF = 1.000 is applied.
E-field emissions = 9.905 V/m
Near-field category: M4 (AWF 0 dB)
PMF scaled E-field

Grid 1 M4
7.026 V/m

Grid 2 M4
9.434 V/m

Grid 3 M4
9.398 V/m

Grid 4 M4
7.742V/m

Grid 5 M4
9.412 VIm

Grid 6 M4
9.905 V/m

-1.14

-2.21

-3.41

-4.54

-5.68

0dB=11.64 V/m=21.32dBV/m
Fig B.4 HAC RF E-Field WCDMA 1900 High
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HAC RF E-Field WCDMA1900 Middle
Date/Time: 3/19/2013 8:58:58 PM
Electronics: DAE4 Sn786
Medium: Air
Communication System: WCDMA; Communication System Band: W1900 Band II;
Frequency: 1880 MHz;Communication System PAR: 0 dB; PMF: 1
Medium parameters used: 6 =0 S/m, & = 1; p = 0 kg/m’
Device E-Field measurement (E-field scan for ANSI C63.19-2007 & -2011 compliance)/E
Scan W1900 Channel Mid/Hearing Aid Compatibility Test (101x101x1):
Interpolated grid: dx=0.5000 mm, dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 11.82 V/m; Power Drift =-0.11 dB
PMR not calibrated. PMF = 1.000 is applied.
E-field emissions = 11.94 V/m
Near-field category: M4 (AWF 0 dB)
PMF scaled E-field

Grid 1 M4
9.205V/m

Grid 2 M4
11.94 V/m

Grid 3 M4
11.82 V/m

Grid 4 M4
8.666 V/m

Grid 5 M4
11.16 V/m

Grid 6 M4
11.37 V/m

-1.34

-2.68

-4.01

-5.35

-6.69

0dB=14.17 V/m=23.03 dBV/m
Fig B.5 HAC RF E-Field WCDMA 1900 Middle
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HAC RF E-Field WCDMA 1900 Low
Date/Time: 3/19/2013 9:09:51 PM
Electronics: DAE4 Sn786
Medium: Air
Communication System: WCDMA; Communication System Band: W1900 Band II;
Frequency: 1852.4 MHz;Communication System PAR: 0 dB; PMF: 1
Medium parameters used: 6 =0 S/m, & = 1; p = 0 kg/m’
Device E-Field measurement (E-field scan for ANSI C63.19-2007 & -2011 compliance)/E
Scan W1900 Channel Low/Hearing Aid Compatibility Test (101x101x1):
Interpolated grid: dx=0.5000 mm, dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 14.15 V/m; Power Drift = -0.09 dB
PMR not calibrated. PMF = 1.000 is applied.
E-field emissions = 14.82 V/m
Near-field category: M4 (AWF 0 dB)
PMF scaled E-field

-1.58

-3.16

-4.75

-6.33

-1.91

Grid 1 M4
11.71V/m

Grid 2 M4
14.82 VV/m

Grid 3 M4
14.69 V/m

Grid 4 M4
10.55 V/m

Grid 5 M4

13.33 V/m

0dB=17.51 V/m=24.87 dBV/m
Fig B.6 HAC RF E-Field WCDMA 1900 Low

Grid 6 M4
13.35V/m
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HAC RF H-Field WCDMA 850 High
Date/Time: 3/21/2013 9:40:27 PM
Electronics: DAE4 Sn786
Medium: Air
Communication System: WCDMA; Communication System Band: WS850 Band V;
Frequency: 846.6 MHz;Communication System PAR: 0 dB; PMF: 1
Medium parameters used: 6 =0 S/m, &, = 1; p = 0 kg/m’
Device H-Field measurement with H3DV6 probe (H-field scan for ANSI C63.19-2007
compliance)/H Scan W850 Channel High/Hearing Aid Compatibility Test (101x101x1):
Interpolated grid: dx=0.5000 mm, dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 0.04000 A/m; Power Drift = 0.06 dB
PMR not calibrated. PMF = 1.000 is applied.
H-field emissions = 0.04968 A/m
Near-field category: M4 (AWF 0 dB)
PMF scaled H-field

Grid2 M4 |Grid 3 M4
0.050 A/m|0.028 A/m

Grid 5 M4  |Grid 6 M4
0.048 A/m|0.029 A/m

Grid 8 M4 |Grid 9 M4
0.049 A/m|0.031 A/m

-2.81

-5.63

8.44

-11.26

-14.07

0dB =0.07453 A/m =-22.55 dBA/m
FigB.7 HAC RF H-Field WCDMA 850 High
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HAC RF H-Field WCDMA 850 Middle
Date/Time: 3/21/2013 9:27:38 PM
Electronics: DAE4 Sn786
Medium: Air
Communication System: WCDMA; Communication System Band: WS850 Band V;
Frequency: 836.6 MHz;Communication System PAR: 0 dB; PMF: 1
Medium parameters used: 6 =0 S/m, &, = 1; p = 0 kg/m’
Device H-Field measurement with H3DV6 probe (H-field scan for ANSI C63.19-2007
compliance)/H Scan W850 Channel Middle/Hearing Aid Compatibility Test (101x101x1):
Interpolated grid: dx=0.5000 mm, dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 0.03600 A/m; Power Drift = 0.03 dB
PMR not calibrated. PMF = 1.000 is applied.
H-field emissions = 0.04552 A/m
Near-field category: M4 (AWF 0 dB)
PMF scaled H-field

Grid2 M4 |Grid 3 M4
0.045 A/m|0.026 A/m

Grid 5 M4  |Grid 6 M4
0.044 A/m|0.026 A/m

Grid 8 M4 |Grid 9 M4
0.046 A/m|0.029 A/m

-2.85

-5.70

-8.55

-11.40

-14.25

0dB=0.06751 A/m=-23.41 dBA/m
Fig B.8 HAC RF H-Field WCDMA 850 Middle
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HAC RF H-Field WCDMA 850 Low
Date/Time: 3/21/2013 9:34:38 PM
Electronics: DAE4 Sn786
Medium: Air
Communication System: WCDMA; Communication System Band: WS850 Band V;
Frequency: 826.4 MHz;Communication System PAR: 0 dB; PMF: 1
Medium parameters used: 6 =0 S/m, &, = 1; p = 0 kg/m’
Device H-Field measurement with H3DV6 probe (H-field scan for ANSI C63.19-2007
compliance)/H Scan W850 Channel Low/Hearing Aid Compatibility Test (101x101x1):
Interpolated grid: dx=0.5000 mm, dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 0.03000 A/m; Power Drift = 0.02 dB
PMR not calibrated. PMF = 1.000 is applied.
H-field emissions = 0.03912 A/m
Near-field category: M4 (AWF 0 dB)
PMF scaled H-field

Grid2 M4 |Grid 3 M4
0.037 A/m|0.020 A/m

Grid 5 M4  |Grid 6 M4
0.037 A/m|0.023 A/m

Grid 8 M4 |Grid 9 M4
0.039 A/m|0.025 A/m

—1-3.23

-b.46

-9.70

-12.93

-16.16

0dB =0.05671 A/m=-24.93 dBA/m
FigB.9 HAC RF H-Field WCDMA 850 Low
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HAC RF H-Field WCDMA 1900 High
Date/Time: 3/19/2013 9:32:52 PM
Electronics: DAE4 Sn786
Medium: Air
Communication System: WCDMA; Communication System Band: W1900 Band II;
Frequency: 1908 MHz;Communication System PAR: 0 dB; PMF: 1
Medium parameters used: 6 =0 S/m, & = 1; p = 0 kg/m’
Device H-Field measurement with H3DV6 probe (H-field scan for ANSI C63.19-2007
compliance)/H Scan W1900 Channel High/Hearing Aid Compatibility Test (101x101x1):
Interpolated grid: dx=0.5000 mm, dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 0.03000 A/m; Power Drift = -0.06 dB
PMR not calibrated. PMF = 1.000 is applied.
H-field emissions = 0.02975 A/m
Near-field category: M4 (AWF 0 dB)
PMF scaled H-field

Grid 1 M4
0.027 A/m

Grid 2 M4
0.025 A/m

Grid 3 M4
0.025 A/m

Grid 4 M4
0.029 A/m

Grid 5 M4
0.030 A/m

Grid 6 M4
0.029 A/m

-1.53

-3.05

-4.58

-6.10

-7.63

0dB=0.04610 A/m =-26.73 dBA/m
Fig B.10 HAC RF H-Field WCDMA 1900 High
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HAC RF H-Field WCDMA 1900 Middle
Date/Time: 3/19/2013 9:27:46 PM
Electronics: DAE4 Sn786
Medium: Air
Communication System: WCDMA; Communication System Band: W1900 Band II;
Frequency: 1880 MHz;Communication System PAR: 0 dB; PMF: 1
Medium parameters used: 6 =0 S/m, & = 1; p = 0 kg/m’
Device H-Field measurement with H3DV6 probe (H-field scan for ANSI C63.19-2007
compliance)/H Scan W21900 Channel Middle/Hearing Aid Compatibility Test
(101x101x1):
Interpolated grid: dx=0.5000 mm, dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 0.03800 A/m; Power Drift = -0.06 dB
PMR not calibrated. PMF = 1.000 is applied.
H-field emissions = 0.03604 A/m
Near-field category: M4 (AWF 0 dB)
PMF scaled H-field

—1-1.68

-3.35

-5.03

-b.70

-8.38

Grid 1 M4
0.030 A/m

Grid 2 M4
0.030 A/m

Grid 3 M4
0.030 A/m

Grid 4 M4
0.034 A/m

Grid 5 M4
0.036 A/m

0 dB =0.05260 A/m =-25.58 dBA/m
Fig B.11 HAC RF H-Field WCDMA 1900 Middle

Grid 6 M4
0.035 A/m
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HAC RF H-Field WCDMA 1900 Low
Date/Time: 3/19/2013 9:38:16 PM
Electronics: DAE4 Sn786
Medium: Air
Communication System: WCDMA; Communication System Band: W1900 Band II;
Frequency: 1852.4 MHz;Communication System PAR: 0 dB; PMF: 1
Medium parameters used: 6 =0 S/m, & = 1; p = 0 kg/m’
Device H-Field measurement with H3DV6 probe (H-field scan for ANSI C63.19-2007
compliance)/H Scan W1900 Channel Low/Hearing Aid Compatibility Test (101x101x1):
Interpolated grid: dx=0.5000 mm, dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 0.05000 A/m; Power Drift = -0.00 dB
PMR not calibrated. PMF = 1.000 is applied.
H-field emissions = 0.04571 A/m
Near-field category: M4 (AWF 0 dB)
PMF scaled H-field

Grid 1 M4
0.035 A/m

Grid 2 M4
0.039 A/m

Grid 3 M4
0.039 A/m

Grid 4 M4
0.044 A/m

Grid 5 M4
0.046 A/m

Grid 6 M4
0.044 A/m

-1.67

-3.35

-5.02

-6.70

-8.37
0dB =0.06262 A/m =-24.07 dBA/m

Fig B.12 HAC RF H-Field WCDMA 1900 Low
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Total M-rating of WCDMA 850 MHz Band
Date/Time: 3/21/2013 8:54:43 PM
Electronics: DAE4 Sn786
Medium: Air
Communication System: WCDMA; Communication System Band: WS850 Band V;
Frequency: 846.6 MHz;Communication System PAR: 0 dB; PMF: 1
Medium parameters used: 6 =0 S/m, & = 1; p = 0 kg/m’
Device E-Field measurement (E-field scan for ANSI C63.19-2007 & -2011 compliance)/E
Scan W850 Channel High/Hearing Aid Compatibility Test (101x101x1):
Interpolated grid: dx=0.5000 mm, dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 48.80 V/m; Power Drift =-0.09 dB
PMR not calibrated. PMF = 1.000 is applied.
E-field emissions = 36.61 V/m
Near-field category: M4 (AWF 0 dB)
PMF scaled E-field

Grid 1 M4
34.02 V/Im

Grid 2 M4
36.28 V/m

Grid 3 M4
34.37 V/Im

Grid 4 M4
34.63 V/m

Grid 5 M4
36.61 V/m

Grid 6 M4
34.59 V/m

Grid 7 M4
33.02 V/m

Grid 8 M4
35.04 V/Im

Grid 9 M4
32.65V/m

Device H-Field measurement with H3DV6 probe (H-field scan for ANSI C63.19-2007
compliance)/H Scan W850 Channel High/Hearing Aid Compatibility Test (101x101x1):
Interpolated grid: dx=0.5000 mm, dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 0.04000 A/m; Power Drift = 0.06 dB
PMR not calibrated. PMF = 1.000 is applied.
H-field emissions = 0.06808 A/m
Near-field category: M4 (AWF 0 dB)
PMF scaled H-field

Grid 1 M4
0.075 A/m

Grid 2 M4
0.050 A/m

Grid 3 M4
0.028 A/m

Grid 4 M4
0.066 A/m

Grid 5 M4
0.048 A/m

Grid 6 M4
0.029 A/m

Grid 7 M4
0.068 A/m

Grid 8 M4
0.049 A/m

Grid 9 M4
0.031 A/m




-1.14

-2.28

-3.43

-4.57

-5

No.2013EEB00055-1
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0dB=36.61 V/m=31.27 dBV/m

| E-Ficld M Rating M4 (AWF 0dB)
RF RESULTS AND M-RATING ‘H-Field M Rating \M4 (AWF 0dB)

‘Total M Rating ‘ M4

Fig B.13 Total M-rating of WCDMA 850
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Total M-rating of WCDMA 1900 MHz Band
Date/Time: 3/19/2013 9:09:51 PM
Electronics: DAE4 Sn786
Medium: Air
Communication System: WCDMA; Communication System Band: W1900 Band II;
Frequency: 1852.4 MHz;Communication System PAR: 0 dB; PMF: 1
Medium parameters used: 6 =0 S/m, & = 1; p = 0 kg/m’
Device E-Field measurement (E-field scan for ANSI C63.19-2007 & -2011 compliance)/E
Scan W1900 Channel Low/Hearing Aid Compatibility Test (101x101x1):
Interpolated grid: dx=0.5000 mm, dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 14.15 V/m; Power Drift =-0.09 dB
PMR not calibrated. PMF = 1.000 is applied.
E-field emissions = 14.82 V/m
Near-field category: M4 (AWF 0 dB)
PMF scaled E-field

Grid 1 M4
11.71 V/m

Grid 2 M4
14.82 VV/m

Grid 3 M4
14.69 V/m

Grid 4 M4
10.55 V/m

Grid 5 M4
13.33V/m

Grid 6 M4
13.35V/m

Grid 7 M4
15.88 V/m

Grid 8 M4
17.51 V/m

Grid 9 M4
17.16 V/m

Device H-Field measurement with H3DV6 probe (H-field scan for ANSI C63.19-2007
compliance)/H Scan W1900 Channel Low/Hearing Aid Compatibility Test (101x101x1):
Interpolated grid: dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 0.05000 A/m; Power Drift = -0.00 dB

PMR not calibrated. PMF = 1.000 is applied.

H-field emissions = 0.04571 A/m

Near-field category: M4 (AWF 0 dB)

PMF scaled H-field

Grid 1 M4
0.035 A/m

Grid 2 M4
0.039 A/m

Grid 3 M4
0.039 A/m

Grid 4 M4
0.044 A/m

Grid 5 M4
0.046 A/m

Grid 6 M4
0.044 A/m

Grid 7 M4
0.063 A/m

Grid 8 M4
0.055 A/m

Grid 9 M4
0.045 A/m
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-1.58
-3.16
-4.75
-6.33

-1.91

0dB=17.51 V/m=24.87 dBV/m

E-Ficld M Rating M4 (AWF 0 dB)
RF RESULTS AND M-RATING ‘H-Field M Rating \M4 (AWF 0 dB)
‘ ‘Total M Rating ‘ M4

Fig B.14 Total M-rating of WCDMA 1900



TME o g

ANNEX C SYSTEM VALIDATION RESULT

E SCAN of Dipole 835 MHz

Date: 3/21/2013

Electronics: DAE4 Sn786

Medium: Air

Medium parameters used: 6 = 0 mho/m, er = 1; p = 0 kg/m’

Communication System: CW; Frequency: 835 MHz; Duty Cycle: 1:1

Probe: ER3DV6 - SN2424 ConvF(1, 1, 1); Calibrated: 7/18/2012

E Scan - measurement distance from the probe sensor center to CD835 Dipole =
10mm/Hearing Aid Compatibility Test (41x361x1): Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 162.9 V/m

Probe Modulation Factor = 1

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 106.9 V/m; Power Drift = 0.054 dB

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

Peak E-field in V/m

Grid 1 Grid 2 Grid 3
158.6 M4(162.9M4 |149.6 M4

Grid 4 Grid 5 Grid 6
88.1 M4 |90.5 M4 |88.2 M4

Grid 7 Grid 8 Grid 9
153.3 M4]162.1 M4 |159.7 M4

-5.12 F“

-7.68

-10.2

—

0 dB = 162.5V/m
Fig B.15 E SCAN of Dipole 835 MHz




TME o g

H SCAN of Dipole 835 MHz
Date: 3/21/2013
Electronics: DAE4 Sn786
Medium: Air
Medium parameters used: 6 = 0 mho/m, er = 1; p = 0 kg/m’
Communication System: CW; Frequency: 835 MHz; Duty Cycle: 1:1
Probe: H3DV6 - SN6264
H Scan - measurement distance from the probe sensor center to CD835 Dipole =
10mm/Hearing Aid Compatibility Test (41x361x1): Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 0.465 A/m
Probe Modulation Factor = 1
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 0.496 A/m; Power Drift = -0.03 dB
Hearing Aid Near-Field Category: M4 (AWF 0 dB)
Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.386 M4]0.406 M4]0.396 M4

Grid 4 Grid 5 Grid 6
0.434M4 |0.465 M410.441 M4

Grid 7 Grid 8 Grid 9
0.377 M4]0.404 M4]0.396 M4

-8.28

—

0 dB = 0.464A/m
Fig B.16 H SCAN of Dipole 835 MHz
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E SCAN of Dipole 1880 MHz
Date: 3/19/2013
Electronics: DAE4 Sn786
Medium: Air
Medium parameters used: 6 = 0 mho/m, &, = 1; p =Okg/m’
Communication System: CW; Frequency: 1880 MHz; Duty Cycle: 1:1
Probe: ER3DV6 - SN2424 ConvF(1, 1, 1); Calibrated: 7/18/2012
E Scan - measurement distance from the probe sensor center to CD1880 Dipole =
10mm/Hearing Aid Compatibility Test (41x181x1): Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 143.9 V/m
Probe Modulation Factor = 1
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 161.5 V/m; Power Drift = -0.045 dB
Hearing Aid Near-Field Category: M2 (AWF 0 dB)
Peak E-field in V/m

Grid 1 Grid 2 Grid 3
134.8 M2(139.2 M2]138.0 M2

Grid 4 Grid 5 Grid 6
90.5 M3 |93.6 M3 [90.7 M3

Grid 7 Grid 8 Grid 9
134.5M2]143.9 M2|142.2 M2

B .

L

Fig B.17 E SCAN of Dipole 1880 MHz

7.41 '

¥

0 dB = 144.0V/m
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H SCAN of Dipole 1880 MHz
Date: 3/19/2013
Electronics: DAE4 Sn786
Medium: Air
Medium parameters used: 6 = 0 mho/m, & = 1; p = 0 kg/m’
Communication System: CW; Frequency: 1880 MHz; Duty Cycle: 1:1
Probe: H3DV6 - SN6264
H Scan - measurement distance from the probe sensor center to CD1880 Dipole =
10mm/Hearing Aid Compatibility Test (41x181x1): Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 0.464 A/m
Probe Modulation Factor = 1
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 0.491 A/m; Power Drift = 0.061 dB
Hearing Aid Near-Field Category: M2 (AWF 0 dB)
Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.394 M2{0.425 M2]0.396 M2

Grid 4 Grid 5 Grid 6
0.442 M2]0.464 M2|0.454 M2

Grid 7 Grid 8 Grid 9
0.404 M2]0.430 M2]0.411 M2

dB
— 0
1 [ |
—-2.88
5.76
-
8.64
-11.6
I e
-14.4 '

0 dB = 0.465A/m
Fig B.18 H SCAN of Dipole 1880 MHz
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ANNEX D PROBE CALIBRATION CERTIFICATE

E_Probe:ER3DV6

Calibration Laboratory of

Schmid & Pariner
Enginearing AG

Zsughausssirsese 43, 3004 Zurich, Switsarland

Accreckied by the Swises ActredRation Senvica (SAS)
The Swiss Accreditation Service ks one of the signatories to the EA
MultiEateral Agreament for the recognition of calibration certificates

Calibration Equizment used {MATE critical far calibration)

This calibration cerificain documents the iaceakility jo nabonal standards, which realoms the physical units of messuremants [59)
The moasuremants and the uncerainties with cordidanca probability ano givan on the foliowing pages and ane part of the cenificate,

Al calibraticns have bean conducted in the closed laboralory fadlty: environment bemperalues (22 2 3)°C and humidity < T0%,

Schwalzarischer Hallbriardianst
Service suisse ditalonnage
Servieio svizten i laratura
Swizs Calibration Service

Primary Standards L] Cal Dae [Cerificale Mo.) Schadulad Calibration
Power mater E44188 G4 T253ET4 2B-Mar-12 (No. 217-01508) Mpr3
Fowar sensor £44124 RIY4 145508 T 28-Mar-12 [No. 217-01508) Apr-13
Reference 3 dB Attenuator Eh: 58054 (30) 27-Mar-12 (No. 217-01531) Ape-13
Ralaranss 20 dB Adlersstar SM: 55058 [20b) 27-Mar-12 [No. 217-01525 Apr-13
Faferance 30 dB Aftenuator 8M: 55128 (30b) 27-Mlar-12 [No. 317-01533) 13
Reference Probe ERIIVE S 28 11-00d-11 [Ma. ERS-2E20 Oci1 1) Oici12
DAE4 SN, 758 30-Jan-12 (No. DAES-TRD: Jari2} Jan-13
bl Srandards [¢] Chack Data {in house) 5 Chaok
R ganeraior HP BS48C LIS 3642001700 4-Aug-08 (in house check Apr-11] In bt chech: Ape-13
|_Mertwork Analyzer HP OTSIE LEs37as0sas 18-0ct-01 {in house cheds Ool-11) In hoise check: Ot-12
Funciion
Cabbrabad by
Approved by

Thils eslibeatian serificse shal not be reproduced sxcept in full without withen Bpgraval of the laboratcey.

Cartificate No: ER3-2424_ 12

Page 10f 10

Sk
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Calibration Laboratory of

Schweizerischer Kalibrierdienst

Schmid & Partner Sorvice sulsse ddtalannage

Engineering AG Sorvizio svizzere o larature
Zoughaussirasse 43, 8004 Zurich, Switeerand Swiss Calibration Service
Acerediied by the Swiss Accredialion Senvice (SAS) Accraditation Mo.: SCS 108
The Swiss Accredifation Sarvice is ene of the signatories to the EA
Mulzilateral Agrenman fef ibe recognition of callbration cortificates
Glossary:
NORMx Y,z senaitivity In free space
DCpP dinde compression point
CF crest factor [1/duty_cycle) of the RF signal
ABC modulation dependant linsarization parameters:
Polarization & p rotation around probe axis
Paolarization 3 4 rotation around an axis that is in the plane nomnal to probe axis (al measurement center),

Le., & = 0 s normal to probe axks

Connector Anghe information used in DASY system to align probe senscr X to the robot coordinate system

Calibration is Performed According to the Following Standards:
a) IEEE Std 13089-2005, " [EEE Standard for calibration of slectromagnetic field sensors and probes, excluding
antennas, from 9 kHz to 40 GHz", December 2005
by CTIA Test Plan for Hearing Ald Compatibility, April 2010,

thuds Applied and Interpretation of Parameters:

NORRY, .2 Assessed for E-field polarization § = 0 for XY sensors and 8 = 90 for £ sensar (f < 900 MHz in
TEM-cell; f > 1800 MHz: R22 waveguide).

+  NORM(Tixy,2 = NORMY ¥, 2 * frequency_nesponse (See Frequency Respanse Chart).

+  DCPuxy,z: DCP are numercal linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required), DCP does not depend on fraquency nor media.

+ PAR: PAR is the Peak to Average Ratio that is nol calibrated but determined based an the signal
characteristics

*  Axyr Bryz Cryr VR W A, B, C are numencal Bnearization parameters assessed based on the data of

powar sweap for specific modulation signal. The parametérs do not depend on frequency nor media. VR is the
maximum calibration range expressed in RMS valtage across the diode.

+ Sphenical isofropy (30 deviation from isatropy): in & locally homogeneous field realized using an open
wavaguide setup.

= Sensor Offisel The senaor offset corresponds to the offsed of virual measurement center from the probe tip
(o prabe axis). No lolerance required,

= Commecior Angle: The angle is asssssed using tha information gained by determining the MOV (no
uncertainty reguired),

Certificate Mo: ER3-2424_Jui12 Page 2 of 10
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ER3DVE — SMN-2424 July 18, 2012

Probe ER3DVG6

SN:2424

Manufactured: November 12, 2007
Calibrated: July 18, 2012

Calibrated for DASY/EASY Systems

{Moda: non-compatible with DASY2 systeml)

Cartfficate Mo: ER3-2424_Juii2 Page 3of 10
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Page 42 of 70

ER30VE- BN:2424 July 18, 2012

DASY/EASY - Parameters of Probe: ER3DV6 - SN:2424

Basic Calibration Parameters

Bansor X Sensar Y ] Sensor Z Une {k=2)
Meem [u\ivim)®) 1.52 1.53 187 +£10.1%
DCP {mW)" 88.6 100.0 89.8
Modulation Calibration Parameters
uio Communication Syatem Name | PAR A B c VR Une-
dB dB dB my =2}
o CW 000 | X | 000 0.00 1.00 1828 | 241 %
¥ | on0 0.00 1.00 2079
Z.| 0o 0.00 1.00 | 2015

The reported uncerainty of measurement is stated as the standard uncertainty of measurement
multipled by the

facior k=2, which for a normal distribution comespeonds to a coverage
probability of appm:iﬁaly 95%.

" humencal ineartzation parameler uncansinty not reguind.
© Uneastainity is cetarmined using the max. ceviation from Anesr response splving rectangular cisiribution and i axpeastied for the squars of tha
S waiLin

Cartiflcate Mo: ER3-2424_ Jul12 Page 4 of 10
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ERIDVE— SM-2424 July 18, 2012

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

Frequency respanse (nofmalized)

1500 2000 2500 2000
F [MHz]

R%H" } TEIE!ED‘) R?@Uﬂ

Uncertainty of Frequency Response of E-field: + §.3% (k=2)

Certificate Mo: ER-2424_Juli2 Page & al 10
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July 18, 2012

Receiving Pattern (¢), 8 =0°

ERIDNE— Sh2424
=600 MHz, TEM,0°
ety

) e
I 5‘; k nd 3 o
| "* ; ‘ﬂ‘i, LTI TR J"
. : ik .

S a_"_l f
pr_} T
e
LR R 7 I i |

Tat X ¥ z

=2500 MHz,R22 0"
o

. T
& R
g -
g-
St

ki . b e

Receiving Pattern (¢), 3 = 90°

=600 MHz, TEM,80°

f=2500 MHz,R22 90°
= .___.__w_.::h.-%_ il
s ¢
|
|
| @ az a4+ ae ans
|
= g
b 5 - |
e I
L i n [
Tat o b £

Cerlificate No: ER3-2424  Jul12

Page & of 10
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ER3DVE-— SM:2424 July 18, 2012

Receiving Pattern (¢), 9 = 0°

g
§
i |-1EE|}| i |-1ill:ln i |-4n| I - | Ijl Lk il |5iD| I d |1Lj‘:|| - |*£c‘| i
R Fioll 7] )
'IEH'IZ E'EE'THLJ 1&5!!!;!#1 !5IEH:
Uncartainty of Axial isotropy Assessment: £ 0.5% (k=2)
Receiving Pattern (¢), 9 = 90°
G5 AW = ,_ 4
% r |
‘= 0 T ] + L L SR
-
o i iy i i -......._.
C ._I'fkul il I_|i:||]l =t ;DL, il d'. P | - TS R an. i _..1.._1!i.§_|_|.':I il

Fob [

mlz Bﬂmlz 13@]!'.4'& JSIIH_.'HH:

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

Cartificate Mo ER3-2424_Jul12 Page 7 of 10
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ER3DVE- Ba:2424 July 18, 2012

Dynamic Range f(E-field)
(TEM cell , f = 900 MHz)

100 i 1 i

Rl cempensated compensated

E total [V/m]

not compenseind compersatad

Uncertainty of Linearity Assessment. £ 0.6% (k=2)

Cortificate No: ER3-2424 _ Jul12 Paga 8.of 10
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ER3DWE— SM:2424 July 18, 2012

Deviation from Isotropy in Air
Error (4, &), f= 900 MHz

-0 -04 -08 04 02 00 02 04 06 OB 1.0

Uncartainty of Spherical lsotropy Assessment: £ 2.8% (k=2

Cerificate Mo: ER3-2424_Juli2 Page 8 of 10
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ER3DVE- EN:2424 July 18, 2012

DASY/EASY - Parameters of Probe: ER3DV6 - SN:2424

Other Probe Parameters

Sengor Arrangement Rectangutar
Connector Angle (™) 1 164.3
Mechanical Surface Deiection Mode enablad
Oplical Surface Detection Mode disabled
Probe Cwerall Langth 337 mm
Proba Body Diarmeatar 10 mm
Tip Length 10 mm
Tip Diameter B minm
Probe Tip to Sensor X Calibration Paint 2.5 mm
Probe Tip to Sensor ¥ Calibration Point = 25 mm |
Probe Tip lo Senser Z Calibration Point 2.5 mm

Carlificate No: ER3-2424_Jul12 Paga 10of 10
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H_Probe H3DV6

Calibration Laboratory of

Schmid & Partner
Enginearing AG

Zeughausstrasse 43, B004 Zurich, Switoerland

Accragited by tha Swiss AcoredBation Service (SAS)
The Swiss Accraditation Servica s one of the signatories to the EA
Multitateral Agreement for the recognition of callbration certificates

Clisn

IEL

Calibration Equipment used (MATE crisical for calbrabon)

= X

This cafibration cerificate doouments the traceabiity 1o rational standards, which raalios the physical units of measurements (Sl
The measuraments and the uncenainies with confidence probabiity ane given on i following pages and ane part of the certificate.

Al calibrations hana baen conducied In tha clesed lnboratory facilty. ervdronmant bem pearsbure {22 + 3)°C and humidity < 70%.

No.2013EEB00055-1
Page 49 of 70

Scivaalzerischer Kalibrierdianst
Sarvice suisse Fétalonrags
Barvizia svizzero di tarstura
Swiss Calibration Sarvice

Sandands io Cal Diate {Carificate No ) Sohecuied Calbration

Powar matar E44198 GE41233874 20-Mar-12 (. 297-01508) Apr-13

Power sansor E44134 b a1 0a0a7 20-War-12 (Ho. 217-01508) Ap-13
Reference 3 db Amenutar SN: S5064 {3c) 27-Mar-12 (Ho. 217-11531) Apr-13
Reference 20 o8 Aliecusior | SN: 55065 {208) 27-Mar-12 (Ho. 27-01520) Apr-13
Referencs 30 o8 Alenuslee | 5. 55129 (300) 27-Mar-12 (Ho. 25701532 Apr13

Raterance Probe HIOVE BN BiEZ 11-08i-11 [No. H3-8162_Oa11) Oet-12

OAE4 SN: T2 30-Jan-12 (Mo, DAES-739_Jan1z) Jan-13

Secandery Slendards o Check Diate in hause) 5 Chack

AF gonemator HP BB40C LESIE4 201700 4-fuig-08 (in hewss check Apr-11) In henss check: Apr-13
Metwark Aratyzer MP BTSIE | LISITIS0SA5 18-Dc+-01 (In houss check Oct-11) i hoss check: D12

Caliyrated by:

Approvad by

Fungtion

Trés caliration cerificats shall not be meproduced axcept in full withoot writhen appnoval of the iabonmiory.

lssund; July 23, 2012

Certilicabs Mo: H3-6264_JullZ

Page 1of 10
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Calibration Laboratory of

Schwaizerischer Kalibrierds

Schmid & Partner Sorvice sulsse ddalonnage
Enginearing AG Bervizia svizeers di taraturs

Zeughausstresss 43, B004 Zurch, Switcarland Swiss Calibration Service

Ancredted by he Swiss Accrecitation Service [SAZ) Accraditstion No.: SCS 108

The Swiss Accreditation Service is one of the signatosies 1o the EA

Muitilateral Agreamant for the recagnition of cafibration cerlificates

Glossary:

NORMx .z sensitivity in free spaca

DCP diode compression point

CF crast factor { 1iduty_cycle) of tha RF signal

ABC meculation dependent linearization parameters

Polarization o ip rotation ansund probe axis

Potarization & 3 rotation around an axis that is in the plane normal to probe axis (at measurement center),

i.e., & =0 iz nommal to probe axis
Conmector Angle information used in DASY systam to abgn probe senzor X to the rabot coordinate system

Calibration is Performed According to the Following Standards:

g

b)

IEEE S1d 1309-2005, * |[EEE Standard for calibration of electromagnetic field sensors and probes, excleding
antennas, from % kHz to 40 GHz", December 2005.
CTIA Test Plan for Hearing Ald Compatibility, April 2010,

Methods Applied and Interpretation of Parameters:

-

NORM 2 Assessed for E-field polarization & = 0 for XY sensors and 8 = 80 for Z sensor (f = 900 MHz in
TEM=call; f = 1800 MHz: R22 waveguida).

X Y.E_a0ataZ=X Y Z_alala2* frequency response (see Frequency Response Chart).

DCPyx, .2 DCP are numearical linearization parameters assessed based on the data of power sweep with CW
signal (no uncenainty required), DCP does not depend on frequency nor media,

FAR: PAR is the Peak fo Average Ratio that is not calibrated but determined based on the signal
characterislics

Axy.x Bry.r; Cryz VRx,y.z A, B, Care numernical linearization parameters assessed based on the data of
power sweep for spacific modubation signal. The paramaters do not depend on frequency nor media. VR is the
maximum calibration range expressed in RMS voltage across the diode.

Spherical isatropy (30 devialion from isotropy): i a locally homogeneous field realized using an open
waveguide setug,

Senszor Offzet. The sensor offsel cormesponds to the offset of virual measurement canter from the probe tip
{on probe axig). No telerance required.

Conneclor Argle: The angle ks assessed using the Information gained by determining the X_a0aiaZ (no
uncartainty required).

Canificate Mo: H3-6264_Ju12 Page 2 of 10
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H3OVE — ShE264 Auly 20, 2012

Probe H3DV6

SN:6264

Manufactured:  September 7, 2007
Calibrated: July 20, 2012

Calibrated for DASY/EASY Systems

(Mobe: non-compatible with DASY2 aysteml)

Corificate Mo: H3-6264_Jul12 Page 3 of 10
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H3OVE-— SN 8264 duly 20, 2012

DASY/EASY - Parameters of Probe: H3DV6 - SN:6264

Basic Calibration Parameters

| SensorX Sensor Y Sensor Z Unc (k=2] |
Morm (Afm / v(mV)] a | 2.4BE-003 2 55E-003 2.85E-003 6.1 %
Morm (A/m /[ v[mV)) al | -7.25E-005 -6.02E-005 -5.44E-005 +5.1 %
Norm (A/m / v (mV]}) a2 2.06E-005 B.62E-006 3. FBE-0D5 +51 %
DCP [mVi® 2.7 81.3 90.0
Maodulation Calibration Parameters
Ui Communication Systemn Name PAR B c VR Unc®
4B dB 4B m¥ k=2)
o W 00 % 0.00 Q.00 1.00 406 | 44 %
X 0,00 0.00 1.00 1374
= 000 | 000 1.00 1375

The reported uncertainty of measurement s 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 approximately 95%.

* Mumesical ineartzation paremeter, uneanAEy not Mo,
;:'Immm i detarmined using the max. devistion from linoar mesporse applying rectanguiar distibuion and is axpreased for the squar of the
valug

Ceriificate Mo: H3-6264_Jul12 Page 4 of 10
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HIDVE— SMEE264 July 20, 2012

Frequency Response of H-Field
{TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of H-field: £ 6.3% (k=2)

Cortificabe Mo: H3-6264_Jul12 Page & of 10
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H3ADWE- SN.6264

July 20, 2012
Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM.0® =2500 MHz,R22,0°
= . ] 138 5
I; g Y A ! b o ‘ 1.:;
m,. _1'%-11'! o4 DA 5B h‘.u ‘t 5 :'ﬁ'ia COR T T _°
=3 T L a8 ¢t
e il f'- . S .; .9
[] K] [ E] [} (B []
Ted X ¥ F4 Te kS ¥ z
Receiving Pattern (¢), 9 = 90°
f=600 MHz,TEM,90° =2500 MHz R22,90°
- ""HJ_LLHER, -~ o g,
7 ."‘x\ 8 %
A { b
! L] i i
f | , |
1d_.L . aF . gd Od. gl II‘:I :4. 8 @7 62 4F o4 IJF
lltl. _I-'I % __."I
\. i+
|-( o
= _;-’S’lr == L
et e el
L] " [] L] . 6.2
Tot i ¥ . Tat X ¥ z

Cortificale Mo: H3-G264_Jul12 Page & of 10
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HIDWE— SN:G264 July 20, 2012

Receiving Pattern (¢), 9 =0°

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

Receiving Pattern (¢), 9 = 90°

%" L H i | 1 ' |
Tg‘ DU_!-,_..: ' m.——.hhﬂ.m'-_f & I=‘ i i ; . -__1
i i I | it i i 1: RS e e e ek (|
kg 1 o g &0 1o 10

Uncertainty of Axial Isotropy Assessment; £ 0.5% (k=2)

Cartificate Mo: HI-6264_Jui12 Page 7 of 10
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HIDWVE— SN:E8264 Judy 20, 2012

Dynamic Range f(H-field)
(TEM cell, f = 300 MHz)

:

Input Signal V]

;i

Error [dB]

it 1 100
H total [A/m]
=] [#]

not compensatad eofmpansated

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

Cenificabe Mo: H3-6264_ bul12 Page 8of 10
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HIDWE- SNG2E64 July 20, 2012

Deviation from Isotropy in Air
Error (4, &), f =900 MHz

1.0 -08 -06 -D4 -02 00 02 04 D& 08 1.0

Uncertainty of Spherical Isotropy Assessment: + 2 6% (k=2)

Cerificate No: H3-6264_Jul12 Paga & of 10
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HIOVE-— SNE284 July 20, 2012

DASY/EASY - Parameters of Probe: H3DV6 - SN:6264

Other Probe Parameters

Sensor Arangement Rectangular |
Connector Angle (") -49.8
Mechanical Surface Delection Mode ‘enabled |
Optical Surface Deteclion Mada dizabled
Probe Cverall Length 337 mm
Probe Body Diameater 10 mm
Tip Length 20 mm
Tip Diametar & mim
Probe Tip o Sensor X Calibration Point 3 mm
Probe Tip to Senzar ¥ Calibration Point A mm
Probe Tip fo Sensaor £ Calibration Paint 3 mm

Crrtificate Mo: H3-6264_Ju2 Page 10 of 10
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ANNEX E DIPOLE CALIBRATION CERTIFICATE
835MHz

Calibration Laboratory of
Schmid & Pariner
Engineering AG

Zeughaussirases 43, B0 Zurich, Switzeriand

Bchweizerischer Kallbriardiansi
Service suisss détalannage
Servizio svizzerd di taraturs
Swiss Calibraticn Service

Ancradiad by the Swiss Accreditatian Sarvice (SA5) Accreditation Ne.: SCS 108

The Swiss Accreditation Service is one of the signatories io the EA

Miultilatecal Agr t far the recognition of calibration certificates

Client THMC Beijing (Auden) Certificate No: CDB3SV3-1023_Augl2

|CALIBRATION CERTIFICATE

|Cll.im.'| CDH35VE - BN: 1023

Calibeation procedure(s) QA CAL-20.vE
Calibration procedure for dipoles in air

Calbration tale August 30, 2012

This calbration cerificate documents he iraceatillly to national standards, which realize the physkcal wiils of measursments (51
Tha messuramentis and fhe uncertainges wih cerdidentce probability am gan an fhe lolowing pages and ana par of the cardifizate.

A cafbiralions Fave bean condusied in ihe closed laboesiory facilily: envinanment temparrhes (22 £ 3°C and humidily < 70%

Calibwation Equipment used (METE crificat for cali bration)

Primary Sandarda =1 Cal Date (Cortificate Mo.) Scheduyled Cafibengian
P moles EPR-4428 | BRaraEnO4 05-0ct-11 (o, 217-01457) Cet-12

Prwer sensat HP 84614 LIS TEa 05-0ct-11 [ Mo #1740451) Dct-12

Proba ERGDVE SH- 2336 20-Dac-11 (Mo, ERI2E38 Docii) Dec-12

Preba H3DVE | Bt BOBE 28-Dac-11 (Mo, HE-BHES. Doat1) Dec-12

DAES She 781 20-May-1# (Mo, DAED-TE1 _Meny1 2} May-13

| Secondary Standards [ioe Chack Dt fin houss] Sohoduled Chick n
Feawar matar Agleat 441898 SN GB42420191 Q5002 in house chedoDel-11) In house chieck- Oc-12
Powar sonsor HP 4824 SN: 3318400450 A5-0c-08 i house chesk Ocl-11) In house sheck: Oel-12
Pover sensor HP B4A24 SN; LISET2iaheT QE-Oet-08 {in houge chek Dot-11) in huorse check: Ool-12
Metwark Analyzer HP 8755E LS a7 aaieas 18010 (im houge chack Oo-11) In Beage eheck: Thet-12
AF genaratar E44538 WY 41 D00GETE DF-Mov-04-{In howse chece Oct-1 1) I horge check: Cet-13
Mame Funchion Sigraburs

Calorated by Fin Bemihioll A&D Cirectar = - _r’:, - -
~ W e

Approud by iaffn Pebcrvks Laboemsary Dircior R e
| ﬁrﬂ(q.

Issisamd Seplanbes 4, 2092

Thisk calibalion cartfcatn shal nod b repoduced excapt i ful without witten approval of e laboraidry.

Cadtificate Mo: CORIEVE-1023 Augl2 Page 1 of B
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caﬂhfﬁ“ﬂ“ Laboratory of f‘ﬂ%@ g Schwsizerischer Kaflbrisrdienst
Schmid & Partner iwﬁj ¢ Service sulase d'éteionnage
Engineering AG ey p Servizlo svizzero di faratur
Loughausstrasss &3, 8004 Zurich, Switberiand "e..;qfﬁ“;& Swiss Cafibration Service
LT T
Acoediied by (e Swisg Accramitation Sanece (Sa5) Accreditation Mo: SCS 108

The Swisa Accreditation Service is one of the signatories 1o the EA
Bultllstarai Agrasmant for the recognition of calibration certificates

References

]

ANSI-CB3, 19-2007
American MNational Standard for Methods of Measurement of Compatibility between Wireless Communications
Devices and Hearing Aids

Methods Applied and Interpretation of Parameters:

Coordingte Sysiem; y-axis iz in the direction of the dipole arms. 2-anks is from the basis of the antenna
{mourted on the table) towards its feed paint between the two dipole arms. x-axis is normal to the other axes,
In coincidence with the standards [1], the measurement planes (probe sensor center) are selected to be ata
distance of 10mm above the fop edge of the dipole arma.

Maasuremant Condiions: Further details are available from the hardcopies al the and of the certificate, All
figures siated in the certificate are valid at the frequency indicated. The forward power to tha dipole corneclor
is =et with a calibrated power meter connected and mornitored with an auziliary power meter connected fo 2
directional coupler, While the dipole under test is connected, the forward power |5 adjusted to the same level.
Anterna Positioning: The dipole i3 mounted on & HAC Tast Arch phantom using he matching dipole
pasitionar with the-arms horizontal and the feeding cable coming from the floor, The measuraments ane
parformed in a shielded room with absorbers around the selup to reduce the reflections.

It & warifiad befara the mounting of the dipole under the Test Arch phantom, that its arms ara pardectly in a
ling, It is installed on the HAG dipole positioner with its arms parallel below the dielectric reference wire and
abba to mowe alastically in verical direction without changing its relative position 1o the top center of the Test
Arch phantam. The vertical distance o the probe Is adjusted after dipole mounting with a DASYS Surfaca
Check jobh, Before the measurement, the distance batwesn phantom surface and probe tip is verified, The
propar measurement distance is selected by choosing the matching saction of the HAC Test Arch phantom
with the proper device ralerence point (upper surface of the dipole) and the matching grid referance point (tip
of the probe) considering tha probe sensor offset. The vertical distance 1o the probe is: essential for the
accuracy,

Feed FPoinf Impedance and Astum Loss: These parameters are measured using a HP 8753E Vector Network
Analyzer. The impedance s specified at the SMA connector of the dipola. The influence of efiections was
efiminating by applying the averaging lunclion while meving the dipole in the air, at least T0om away from any
ohstaclas,

E-Fald distribution; E field is measured in the x-y-plane with an isotropic ER30-field probe with 100 mW
forward power to the antenna feed point. In accordance with [1], the scan area is 20mm wide, its langth
axceeds the dipole arm length {180 or 90mm). The sensor center Is 10 mm (in 2} above the top of the dipole
arms., Two 30 maxima are available near tha end of the dipale arms. Assuming the dipole amms are perfectly
im one fing, the averags of thass o maxima (in subgrid 2 and subgrid 8) is determined to compansats lor any
ran-paralielity to the measurement plane as well as the sensor displacement. The E-field valus stated as
calibration value represents the maximum of the interpolated 30-E-tield, 10mm abowe the dipole surface.
H-fiaid distribution; H-field 15 measured with an sotropic H-liekd probe with 100mW foreard power fo the
antenna feed point, in the x-y-plane. The scan area and sensor distance is equivalant to the E-fiokd scan, The
maximum of the fisld is available at the canter (subgrid 5) above the feed point. The H-field value stated as
calibration vakue represents the maximum of the interpolated H-field. 10mm above the dipole surface at the
tead point.

The reporied uncertainty of measuramant is stated as the standard uncertainty of measurement muitipliad by the
coverage factor k=2, which for a narmal distribution corresponds fo & coverage probability of approximataly 35%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1,

DASY Varsion DASYE Vo282
Extrapolation Advanced Extrapoiation
Phantom HAC Tes! Arch
geranta;rna Dipole Top - Probe Itk
Scan resclution dx, dy =5 mm
Frequency B35 MHz 2 1 MHz
| Input power drift = 0.05dB

Maximum Field values at 835 MHz

H-field 10 mm above dipole surface condition interpolated maximum

Maximurm measurad 100 MW Input power 461 A/ m = 8.2 % (k=2)

E-field 10 mm above dipole surface candition Interpolated maximum

Maximum measured abova high and 100 MW input power 1BIEY Im

Maximum measured above lew end 100 mW input power 1520V (m

Averaged maximum abave sm 100 mW input power 1604 V/ m+12.8 % (k=2)
Appendix

Antenna Parameters

Fregquency Return Loss Impedance

BOD MHz 16.2 4B 4510-141 0
B35 MHz 295 dB 4964 + 3.3 52
00 MHz 16,7 dB 58.40-131 )8
350 MHz 26.0dB AG0 L+ 2.7 2
960 MHz 19.3d8 51.1 0 + 103 {1

3.2 Antenna Design and Handling

The calibration dipole has a symmetric geometry with a built-in two stub matching retwark, which leads ta the
enhanced bandwidih.

The dipole is built of standard semirngid coaxial cabla. The internal matching line is open ended. The anienna is
theretare apen far DG signals.

Do not apply fores ta dipole armss, as they are llable to bend. The soldered connections naar the feadpoint may be
damaged, After excessive mechanical stress or owerheating, check the impedance characteristics to ensure that the
intermal matching network is not affectsd,

After long temm use with 40W radiated power, only a slight warming of the dipole near the: feedpoint can be measured,
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Impedance Measurement Plot
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DASYS H-field Result
Drate: 340.08.3012
Fest Laboruory: SPEAG Lah?
DUT: HAC-Dipole 335 MHz; Type: CDEISV; Sennl; CDEISVI - SN: 1023
Commumicnzion System: CW; Frequency: 835 MHz -
Medium paranseiers used: o= 0 mho'm, & = I; p= | kgim

Phamtom stcton: RE Section
Measgrement Standard: DASY S (IEERNECIANST O3, 1022007

DASYSZ Configuration:

= Probe: HADVE - SNG0ES; ; Callbrated: 29.12,2011

e Sancor-Surface: [Fix Surface)

[ Elactromics: DAEL 5781 ; Calibratad: 29.05 201k

s Phantom: HAC Test Arch with AMCC; Type: 5D HAC PD1 BA&; Serial: 1070
= [ASYED 57.8.2(963); SEMCAD X 14.6.4(4989)

[ipole H-Field measnrement @ 835MHz/H-Scan - 835MHz d=10mmvHearing Aid Compatibility Test (41x361x1):
Measuremen| grid: dx=5mm, dy=5mm

Dewvier Riefierenoe Point 0, 0, -6.3 mm

Reference Val (4% Wim: Power Drifi = 0001 dB

PME not cultbrated, PME = LI s applaed

H-held smissions = 1046 Adm

Mear-feld category: M4 (AWEF 0 dR)

PrAF scaled H-field

Grid 1 ME|Grid 2 M4 Grid 3 M4
0.38 Afm 0,40 A/m [0.38 A/m
Grid & Ma |Grid 5 M4 [Grid & M4
0,43 Afm (046 Afm |0.44 A/m
Grid 7 M&{Grid 8 M4 Grid 2 M43
0.33 Afm [0.42 Afm [0.40 Afm

-4.40

-8.81

-13.21

-11.62

2202

0 dB = k4618 ' m = -6.74 dB A'm

Carbficats Mo: COB3SVE-1023_Augi2 PageSal 8
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DASYS E-field Result

Diage: 30082012

l'est Laboratory: SPEAG Lab2
DUT: HAC-Dipobe 835 MHz; Type: CDE3SV3: Serial: CDE35V3 - SN: 1023

Communicaton Syssem: CW, Frequency: 815 MHz

Mledaum par ters wsed: o = mhidm, & = 1) p= 1000 kgim™
Phantom section: BE Section

Mensurement Siandand: DASYS (TEEEMBCIAME] Oad, 15207

DaSY 52 Conligumion:

= Probe! ERIOVE - SN2336; ConvE(L, 1, 1); Callbrated: 29.12.2011

= Sansor-Surface: (Fix Surface)

&  Electronics: DAES Sn781; Calibrated; 29.05,2012

»  Phantom; HAC Test Arch with AMCC: Type: SO HAC PO1 BA; Serial; 1070
= DASYSZ 52.8.2[969); SEMCADR ¥ 14.6,4{43E0)

Digle E-Field measurcment @ $35M HzE-Scan - 835MHe d=10mm/Hearing Aid Compatibility Test (4136151
it grud: dx=5mm, dy=3mm

nce Peane: 0 0, 6.3 mm

Referepce Walue = 1040 Vim; Power Dirill = -(00d (B

PME ot calibrased. PMF = 1.000 is applicd

E-ficld emissions = 1618 Vim

Mewr-field category: Md (AWF 0 dB)

PMF scaled E-field

Grid 1 M4 |Grid 2 M4 [Grid 3 M4
[156.0 V/m {159.0 V/m |151.3 V/m

Grid 4 M3 |Grid 504 |Grid B M4
87.06 ¥/ m [88.87 V/m |85.39 V/im
Grid 7 M4 JGrid & Md JGrid 9 M4
154.8 V/m |161.8 ¥/m |159.2 V/m

2.7

-A.74

-1.12

-9.49

-11.86

0de = 161.8V/m = 44,18 dB V/m
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1880MHz
Calibration Lﬂbﬂrﬂ-t'aw of \t'fw.:‘l_:r%__ Schwelzerlscher Kalibrierdienst
Schmid & Partner I‘g’{"% g Sarvice suisse d émlonnage
Engineering AG 2 z g Servizlo svizzera di tarstura
Zoughaussirasss 33, 8004 Zurich, Switeerland T Ewles Callbration Service
LT TR
Nocredibed by the Swiass Accrediation Semvice {S45) Acereditation Wo.: SCS 108
The Swiss Accreditalion Servics is one of the signatories to the EA
Mullifateral Agrasment for the recognition of calibration certificabes
Glient  TMC Beijing (Auden) Cartificata No: CD1880V3-1018_Aug12
CALIBRATION CERTIFICATE
Ciject COBBOVE - BN: 1018
Caibration procedure(s) A GAL-ZH.VE

Calibration procedure for dipofes in air

Calibrabion daba: August BU. 2012

Thiz calinration cofficaln dosuments e racaabdity b national standands, which reaiize tha physical unite of measuemants (51),
Tha measuremenis and 1he uncaraintias wilh confidence probablitg are grean on the fallowing pages and ae part of the cedificae.

B calivrations have been contucted In the clossd mbaralony tcilify: enviranment lemperatune (22 « 306 and humidiy = 700%,

Cakbration Equipment used (METE oriticed for caibralion|

Primary Siandards 0 ¥ Gl Data [Carficats ho.) Scheduled Calbralicn |
Praar malar EPM-A4424 | GEATAEIT0L 05-0ct-11 (Mo 21701451} Oct-12 :
Porwer sanear HP B4814 LIS3r2a27El Q5-0c-11 { Moo Z17-01451) Oet-12 |
Frobe ERIDVE She 7335 28-Dac-11 (Mo, ER3-2336_Dec11) Dec-12
Probe H3DWE Sh 6065 2B-Dec-11 (Mo, H3-6065_Deal 1) Dec-12
DAEL Sk Tat 2h-May-12 (Mo, DAES- AT Mayl2} May-13
Sntondany Stindands e Chack Daie [in housa) Soheduiad Check
| Powar mater Agilen| 24168 SN GE42430191 05 Oct-0i (in house chec Ocl-11) n house check: Ot-12
Pavesr senser HF 84824 N R31AAN4E0 (18-0ct-08 (in house shedk Oel-11) in hotres check: Cict-12
Pawer senscy HP 84824 SN; LISareanaer OB-Cet-08 (in house check Oot-11) In hpise checkc: Cct-13
Mefaaik Analyzar HP 3753 USaFanRas 1B-Cet-04 (iry Mouss chepk Oct-11) In hpuse check: Cot-12
HAF ganarator E45330 WY 41 DO0ETE O5-Pow-04 (In heuss check Oct-11} inhouse check: Gd-13
Wame Function Sigralure

Cafibraled by: Fin Boménil A&Dr Ciractar 7_,,_ - - A
AT =
Approved by Katja Pokovic Labgratory Direcior FfP >

lzguedt Seplember 4, 2012

| This cabbralien certificate shall not bo mpm-dmea axcepl in Il without witten approve of tha laboratary.
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Calibration Laboratory of ﬁ‘*@% Schweizatischer Kalibardienal
Schmid & Partner R Service sulsse détalonnage
Engineering AG s B ik Vo O M)
Teughausstrasse 43, B004 Zurich, Switzerland '-'4J¢/|I',d:\h\l‘:~? Swiss Calibration Service
eyl
Accredned by tha Swiss doorediiatian Sendce [SAS) Acereditation Mo.: SCS 108

The Swiss Acoreditation Service is one of the signatories o the EA
Muitilnteral Agreement for the recegnition of calibration cerificates

References

(1] AMSI-CER, 10-2007
Amencan Natlonal Standard for Methods of Measurement af Compatibdlity betwean Wirsless Communications
Devices and Hearing Aids.

Methods Applied and Interpretation of Parameters:

+ Coordinate System: y-axis is in the direction of the dipole armes. z-axis is from the basis of the antenna
{mounted on the table} towards its fead point batween the two dipole arms. x-axis is normal to the other azes.
In coincidence with the standards [1], the measuwrement planes (probe sensor center) ans selected to be ata
distance of 10 mm abeve the top edge of the dipale arms.

«  Measurement Condifors: Further detalks ane availabe from the hardoopies at the end of the certificate. Al
figures stated in the certificate are valid at tha frequency indicated, The forward power to the dipole connector
is sel with & calibrated power meter connectad and monitored with an auxilfary power meter connected toa
directional coupler. While the dipole upder test is connected, the forward power is adjusted (o the same level.

« Anfenns Positioning: The dipobe is mounted on a HAC Test Arch phantom using the matehing dipole
positionar with the arms horizontal and the feeding cabde coming from the floor. The measurements arg
parformad in a shiglded room with absorbers around the sstup to reduce the reflections.
it i3 verified bedore the mounting of he dipole under the Test Arch phantom, that its armes are perfectly in a
lirte; It iz installed on the HAC dipole positioner with its arms parallel below the dielectric reference wire and
able to move elastcally in vertical direction without changing its relative position to the top center of fhe Test
&rch phantom, The vertical distance to the probe 18 ad|usted after dipole mounting with & DASYS Surface
Check job. Bafare the measurement, the distance batwean phantom surface and probe tip is verified. The
proper measurament distance is selected by choosing the matching section of the HAC Test Arch phamom
with the proper device reference point (upper surface of the dipole) and the matching grid retarenca paint (1o
af the probe) considering the probe sensor ofiset. The vertical distance to the probe is essential for the
BCCUTACY.

s Feed Paint Impedance and Retum Loss; Thesa parameters are measured using & HP 8753E Vector Netwark
Analyzer, The impedancea is specifiod at the SMA connector of the dipale. The influence of reflactions was
aliminating by apphying the averaging function while moving the dipale in the air, at least 70cm away from any
obstacles,

o F-fiaid distribution: E fleld = measured in the x-y-plane with an isotropic ERZ0-feld probe with 100 mw
forward power to the antenna feed point. In accordance with [1], the scan area is 20mm wide, s length
exncaeds the dipole am kength (180 or 80mm). The sensor center (5 10 mm (in 2] above the top of the dipole
arms. Two 30 maxima ate available near the end of the dipole arms. Assuming the dipele arms are perfectly
i one ling, the average of these two maxima {in subgrid 2 and subgrid 8) is determined to compeansate lor any
non-paraliality to the measuremant plane 25 well as the sensor displacement, The E-field value stated as
calibration value represernts the maximum of the interpolated 30-E-fisld, 10mm above the dipole suface.

*  H-fiald distribution: H-ield s measured with an isotropic H-field probe with 100mW forward power 1o the
amenna feed point, in the x-y-plana. The scan area and sensoer distance is equivalent to the E-liskd scan. The
miasimum of the field is available a1 the canter (subgrid 5) above the feed point. The H-field value stated as
calibration valus represants the maximum of the interpolated H-fisld, 10mm above the dipale surface at the
feed palnt

The raparted uncertainty of measuremant is stated as the standard uncerainty of measurement multiplied by the
coverage facior ke2, which for & normal distibution corresponds to & coverage probability of approximately 85%.
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Measurement Conditions

DASY svstem condiguration, as far as not given-on paga 1.
DASY Version DASYS V52 .B.2
Extrapolation Achvanced Extrapolation
Phantem = HALC Test Arch
E:':::r:: Dipole Top - Probe Frny
Scan resolution dx, dy = 5 mm
Frequency 1080 MHz + 1 MHz
Input power drift < 0.05 dB

Maximum Field values at 1880 MHz

H-field 10 mm above dipole surface condition intarpolated maximum
Maximum measured 100 mW input power 0483 A m 8.2 % (k=)
| E-field 10 mm above dipole surface condition Interpolated maximum
Masirnum measured above high end 100 MWW inpul powe 1380V m
Maximum meaasurad above low and 100 mW inpat power 1388V /m
PR R 700 MW Input power 1388V /m=12.8 % (k=2)
Appendix
Antenna Parameters
| Frequency Return Loss Impedance
| 1730 MHz 278 08 5280+ 310
1880 MHz 2.7 dB 4944k + B2 {2
18040 MHz 2z22dB 51640+ T.T 2
1950 MHz 30.1 dB 230+2312
2000 MHz 20.7dB A28 L2 + 4.7 J2

3.2 Antenna Design and Handling

The calibration dipole has a symmelne geometry with & built-in twe stub matching network, which leads to the
enhanced bandwidth.

The dipole is built of standard semirigid coaxial cable. The internal matching line is open ended, The antanna ks
therafore open tor DG signails.

Do not apply ferce o dipale arms, as they are liable to bend. The soidered connections mear the fesdpaint may be
damaged. After excessive machanical stress or overheating, check the impedance characteriatics fo ensura that the
internal matching network is not affected.

Aftar long term usa with 40W radiated power, only a slight warming of the dipale near the fesdpoint can be measured.
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Impedance Measurement Plot
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DASYS H-field Result

Ehapbees 240, (k824112

I'ed Labormtory: SPEAL Lab2
DPUT: HAC Dipole 1880 MHz; Type: CD1880%3; Serial: CIIBEIVE - SM: 1018

Communication System: CW; Frequency: 1RS0 MHz

Sbeclivm paramelers used: o =0 mbofin, € = 1. p=| kafm'
Phanbom section: RE Section

Measurement Standard: DASYS (IEEEMECIANST CH3 192007

[3A8Y 52 Configuration:

- Probe: HADWE - SMEDES: ; Calibraged: 30,12 2011

« Sensor-Surface: [Fix Surface]

# Electronics: DAES SnTEL; Calibrated: 29.05 20132

a:  Phantom; HAC Test Arch with AMEC: Type: S0 HAC POL BA; Serial: 1070
e [ASYSZ 52.8.2(969); SEMCAD X 14.6.4{43E9)

Dipole H-Field measnrement & JER0MH2H-Scan - 183006 Hz d=1honyHearing Ald Compatibility Test (41x151x1k
Measurement grid: dx=5mm. dy=5mm

Bevice Relerence Poanc: 0. (L -6.3 mm

Reference Value = (.48 Wim: Power Dl =003 d8

PRMR e calibrated. PME = 10040 35 applicd

H-tieh! smisswoms = thdh Afm

Mear-feld category: M2 {AWE (b dIt)

PME scaled K-fleld

Grid 1 M2 |Grid 2 M2 |Grid 3 M2
0.40 A/m |0.42 Afm [0.40 Afm

Grid 4 M2 jGrid 5 M2 |Grid 6 M2
0.44 A m |0.46 Afm |0.84 Afm
Grid 7 M2 |Grid & M2 JGrid 9 M2
0.40 Afm 10,43 Afm (0,41 Afm

11739

-14.74

0 dB = 04630 m = -6.74 dB Afm

Cartificaie Mo GD1BA0V3-1016_Aug12 Page 5of &
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DASYS E-field Result

iz HLOR 2012

Tesi Laboralory: SPEAG Lala2
DUT: HAC Dipobe 1880 MHz: Type: CD18R0VY; Serinl: CRI380V3I - SN: 1018

Commupication System: CW; Frequency: [EBD MHz

Medivm perameters used: o = 0 miv'n g = 1; p= 1HKgm®
Phaniaim sechion: REF Sedio

Measurement Standard: DASY S {IHEEAECYANST O3, 19-007)

DARYS2 Configuration:

= Probe: ERIDVE - SN2336; ConvF{l, 1, 1); Calibrated: 29.12.2011

& Sensor-Surface: (Fly Surfaca)

& FElactromics: DAES SnTRL: Callbrated: 29,05.2012

= Phantom: HAC Test Arch with AMCC; Type: 50 HAC PO1 8A; Serizl: 1070
= DASYSD 52.B.2{265); SEMCAD X 14.6.4(4389]

Dipoke E-Field measurement @ 18800 HaE-Scon - 18800 He d=10nm/Hearing Add Compatibility Test (41x151x1):
Measorement arid: de=5imm, dy=5mm

Device Reference Point: 0, 10, <6.3 mm

Reference Waloe = 1568 Vim: Power Drilt = 0,01 JdB

PME not calibrated, PMEF = 1000 is applicd

E-feld emissions = [ 390 Vim

Mear-fleld category: M2 (AWF 0 dB)

PMF scaled E-flald

Grid 1 M2 [Grid 2 M2 |Grid 2 M2
135.0 ¥/m | 138.8 V/m |134.4 V/m

Grid 4 M3 Grid 5 M3 |Grid 6 M3
91.42 ¥,/m |93.60 V/m [89.22 ¥/m
Grid 7 M2 |Grid B M2 |Grid 9 M2
130.8 V/m[139.0 V/m [136.3 V/m

-1.55

-3.09

-4.64

.18

-1.13

0dB = 139.0%/m = 42.86 dBYW/m
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