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1 Test Laboratory

1.1 Testing Location

Company Name: TMC Beijing, Telecommunication Metrology Center of MIIT
Address: No 52, Huayuan beilu, Haidian District, Beijing,P.R.China
Postal Code: 100191

Telephone: +86-10-62304633

Fax: +86-10-62304793

1.2 Testing Environment

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

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: Qi Dianyuan
Test Engineer: Lin Hao
Testing Start Date: July 22,2014
Testing End Date: July 22,2014

1.4 Signature

A
QET(L"J){} )

Lin Hao
(Prepared this test report)

Qi Dianyuan

(Reviewed this test report)

“-T;‘/,p

W

Y d
:V"ll/!

Xiao Li
Deputy Director of the laboratory
(Approved this test report)
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2.1 Applicant Information
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Company Name: Sony Mobile Communications (China) Co. Ltd

Address /Post: Sony Mobile R&D Center, No. 16, Guangshun South Street
City: Beijing

Postal Code: 100102

Country: China

Contact: Ma, Gang

Email: /

Telephone: +86-10-58656312

Fax: +86-10-58659049

2.2 Manufacturer Information

Company Name: Sony Mobile Communications Inc.

Address /Post: 1-8-15 Konan, Minato-ku, Tokyo, 108-0075, Japan
City: Tokyo

Postal Code: 108-0075

Country: Japan

Contact: /

Email: /

Telephone: /

Fax: /
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3 Equipment Under Test (EUT) and Ancillary Equipment (AE)

3.1 About EUT

Description: GSM/WCDMAJ/LTE Mobile Phone

FCCID: PY7PM-0808

3.2 Internal Identification of EUT used during the test

EUT ID* IMEI HW Version SW Version

EUT1 004402452522000 A 23.0.F1.16

*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 SN Manufacturer

AE1l Battery 1281-2461 / Sony
*AE ID: is used to identify the test sample in the lab internally.

3.4 Air Interfaces / Bands Indicating Operating Modes

Air-interface | Band(MHz) Type C63.19/tested Simultaneous oTT Power
Transmissions Reduction
GSM 850 VO Yes NA
1900 BT, WiFi NA
GPRS/EDGE 850 DT NA Yes
1900
850 NA
WCDMA 1700 VO Yes BT WiFi NA ‘e
(UMTS) 1900
HSPA DT NA NA
700
800 o
LTE 1700 DT NA BT, WiFi NA NA
1900
2600
BT 2450 DT NA GSM, WCDMA, LTE NA NA
WLAN 2450 DT NA GSM, WCDMA, LTE NA NA

VO: Voice CMRS/PSTN Service Only

V/D: Voice CMRS/PSTN and Data Service

DT:  Digital Transport

*HAC Rating was not based on concurrent voice and data modes, Non current mode was found to represent worst
case rating for both M and T rating



TMZ4

4 CONDUCTED OUTPUT POWER MEASUREMENT

4.1 Summary

No. 114Z247255-SEMO1

Page 7 of 50

During the process of testing, the EUT was controlled via Agilent Digital Radio Communication
tester (E5515C) 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

Conducted Power (dBm)

GSM
850MHz Channel 251(848.8MHz) Channel 190(836.6MHz) Channel 128(824.2MHz)
32.53 32.54 32.55
GSM Conducted Power (dBm)
1900MHz Channel 810(1909.8MHz) Channel 661(1880MHz) Channel 512(1850.2MHz)
30.33 30.38 30.24
WCDMA Conducted Power (dBm)
850MHz Channel 4233(846.6MHz) Channel 4182(836.4MHz) Channel 4132(826.4MHz)
23.12 23.21 23.21
WCDMA Conducted Power (dBm)
1700MHz Channel 1513(1752.6MHz) Channel 1412(1732.4MHz) Channel 1312(1712.4MHz)
24.36 24.16 24.13
WCDMA Conducted Power (dBm)
1900MHz Channel 9538(1907.6MHz) Channel 9400(1880MHz) Channel 9262(1852.4MHz)
24.38 24.28 24.21
5. Reference Documents
5.1 Reference Documents for testing
The following document listed in this section is referred for testing.
Reference Title Version
ANSI C63.19-2011 American National Standard for Methods of Measurement| 2011
of Compatibility between Wireless Communication Devices | Edition

and Hearing Aids

FCC 47 CFR §20.19

Hearing Aid Compatible Mobile Headsets

KDB 285076 D01

Equipment
Compatibility

Authorization

Guidance for

Hearing Aid| v04
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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 (Stéubli), 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.

Eemnte Control Box o
ey

= Electro Optical
. e Conpl &« (EOC]
fienallammps
L _,1"_'_\_“7.' — -
Neosorement Sorverx /-“;./'/_)- ";:._‘-_III.I
A \.__]:i (opt 11nk]
o I e
DAST 5 “ s 7 topt I\ Probe
I.-“ Ao link)
Zxserial | i robot T — mur
- +dirital /0 g
) l o HAC Phantom &
Light Feam == Device Holder
Bobot |
Contrxoler
(C3THD L7 |
— 1]
o |

Teach Fendant

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
E-Field Probe Description
Construction One dipole parallel, two dipoles normal to probe axis

Built-in shielding against static charges
PEEK enclosure material

Calibration In air from 100 MHz to 3.0 GHz (absolute accuracy +6.0%,
k=2)
[ER3DV6]
Frequency 40 MHz to > 6 GHz (can be extended to < 20 MHz)

Linearity: £ 0.2 dB (100 MHz to 3 GHz)

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

Dynamic Range 2 V/mto > 1000 V/m; Linearity: £ 0.2 dB

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

Application General near-field measurements up to 6 GHz
Field component measurements
Fast automatic scanning in phantoms
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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: RX160L
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 gridis 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.

I “werica cemerling o phone

Horizortal cenderine o f
AnnAe oLepLt

Fig. 3WD reference and plane for RF emission measurements
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8 SYSTEM VALIDATION

8.1 Validation Procedure

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

« The probes and their cables are parallel to the coaxial feed of the dipole antenna

» 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 15 mm from the closest surface of the dipole

elements.
Electric Field
Probe 15 mm to top edge
of dipole elamentl
RF
Signal Generator RF ———
Amplifier i Dual Dllractmnal !L‘ioupler
RF
Power Meter

Fig. 4 Dipole Validation Setup

8.2 Validation Result

E-Field Scan
Mode | Frequency Input  Power | Measured! | Target Deviation® | | imit *
(MHz) (mWw) Value(V/m) | Value(V/im) | (%) (%)
Cw 835 100 108.4 105.4 2.85 +25
Cw 1880 100 96.11 94.20 2.03 +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.
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9 Evaluation of MIF

9.1 Introduction

The MIF (Modulation Interference Factor) is used to classify E-field emission to determine Hearing
Aid Compatibility (HAC). It scales the power-averaged signal to the RF audio interference level
and is characteristic to a modulation scheme. The HAC standard preferred "indirect" measurement
method is based on average field measurement with separate scaling by the MIF. With an Audio
Interference Analyzer (AIA) designed by SPEAG specifically for the MIF measurement, these
values have been verified by practical measurements on an RF signal modulated with each of the
waveforms. The resulting deviations from the simulated values are within the requirements

of the HAC standard.

The AIA (Audio Interference Analyzer) is an USB powered electronic sensor to evaluate signals in
the frequency range 698 MHz - 6 GHz. It contains RMS detector and audio frequency circuits for
sampling of the RF envelope.

Fig. 5 AlA Front View
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9.2 MIF measurement with the AIA

The MIF is measured with the AIA as follows:

No. 114Z47255-SEM01
Page 14 of 50

1. Connectthe AlA via USB to the DASY5 PC and verify the configuration settings.
2. Couple the RF signal to be evaluated to an AlA via cable or antenna.
3. Generate a MIF measurement job for the unknown signal and select the measurement port

and timing settings.

4. Document the results via the post processor in a report.

9.3 Test equipment for the MIF measurement

No. Name Type Serial Number Manufacturer
01 Signal Generator E4438C MY49071430 Agilent
02 AlA SEUMS 170 CB 1029 SPEAG
03 BTS E5515C MY50263375 Agilent

9.4 Test signal validation

The signal generator (E4438C) is used to generate a 1GHz signal with different modulation in the
below table based on the ANSI C63.19-2011. The measured MIF with AIA are compared with the
target values given in ANSI C63.19-2011 table D.3, D.4 and D5.

Pulse modulation Target MIF Measured MIF Deviation
0.5ms pulse, 1000Hz repetition rate -0.9dB -0.9dB 0dB
1ms pulse, 100Hz repetition rate +3.9dB +3.7dB 0.2dB
0.1ms pulse, 100Hz repetition rate +10.1dB +10.0dB 0.1dB
10ms pulse, 10Hz repetition rate +1.6 dB +1.7 dB 0.1dB
Sine-wave modulation Target MIF Measured MIF Deviation
1 kHz, 80% AM -1.2dB -1.3dB 0.1dB
1kHz, 10% AM -9.1dB -9.0dB 0.1dB
1kHz, 1% AM -19.1dB -18.9dB 0.2dB
100 Hz, 10% AM -16.1dB -16.0dB 0.1dB
10 kHz, 10% AM -21.5dB -21.6dB 0.1dB
Transmission protocol Target MIF Measured MIF Deviation
GSM; full-rate version 2; speech codec/handset low +3.5dB +3.47 dB 0.03dB
WCDMA,; speech; speech codec low; AMR 12.2 kb/s -20.0dB -19.8dB 0.2dB
CDMA; speech; SO3; RC3; full frame rate; SKEVRC -19.0dB -19.1dB 0.1dB
CDMA,; speech; SO3; RC1; 1/8 "frame rate; 8KEVRC +3.3dB +3.44 dB 0.14 dB
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9.5 DUT MIF results
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Typical MIF levels in ANSI C63.19-2011

Transmission protocol

Modulation interference factor

GSM; full-rate version 2; speech codec/handset low

+3.5dB

WCDMA,; speech; speech codec low; AMR 12.2 kb/s

-20.0dB

Measured MIF levels

Band Channel Modulation interference factor

251 +3.48 dB

GSM 850 190 +3.47 dB
128 +3.45 dB

810 +3.45 dB

GSM 1900 661 +3.43 dB
512 +3.43 dB

4233 -19.63dB

WCDMA 850 4182 -19.48 dB
4132 -19.44dB

1513 -19.57dB

WCDMA 1700 1412 -19.65dB
1312 -19.61dB

9538 -19.73dB

WCDMA 1900 9400 -19.79dB
9262 -19.76 dB
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10 Evaluation for low-power exemption

10.1 Product testing threshold

There are two methods for exempting an RF air interface technology from testing. The first method
requires evaluation of the MIF for the worst-case operating mode. An RF air interface technology
of a device is exempt from testing when its average antenna input power plus its MIF is <<17 dBm
for any of its operating modes. The second method does not require determination of the MIF. The
RF emissions testing exemption shall be applied to an RF air interface technology in a device
whose peak antenna input power, averaged over intervals <50 1 s20,is <23 dBm. AnRF air
interface technology that is exempted from testing by either method shall be rated as M4.

The first method is used to be exempt from testing for the RF air interface technology in this report.

10.2 Conducted power

Band Average power (dBm) MIF (dB) Sum (dBm)
GSM 850 32.55 3.48 36.03
GSM 1900 30.38 3.45 33.83

WCDMA 850 23.21 -19.44 3.77
WCDMA 1700 24.36 -19.57 4.79
WCDMA 1900 24.38 -19.73 4.65

10.3 Conclusion

According to the above table, the sums of average power and MIF for UMTS are less than 17dBm.
So it is only measured for GSM bands. The UMTS bands are exempt from testing and rated as

M4,



T M ",.& No. 114Z247255-SEM01
am Page 17 of 50

11 RF TEST PROCEDUERES

The evaluation was performed with the following procedure:

1)

2)

3)

4)

5)

6)

7

8)

9)

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

Position the WD in its intended test position. The gauge block can simplify this positioning.

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.

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.

Record the reading.

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.

Identify the five contiguous sub-grids around the center sub-grid whose maximum reading is
the lowest of all available choices. This eliminates the three sub-grids with the maximum
readings. Thus, the six areas to be used to determine the WD’s highest emissions are
identified.

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

Evaluate the MIF and add to the maximum steady-state rms field-strength reading to obtain
the RF audio interference level..

10) Compare this RF audio interference level with the categories and record the resulting WD

category rating.
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12 Measurement Results (E-Field)

Frequency Measured Value Power Drift Category
MHz | Channel dB (V/m) (dB)
GSM 850
848.8 251 36.92 -0.06 M4 (see Fig B.1)
836.6 190 37.09 -0.03 M4 (see Fig B.2)
824.2 128 36.83 -0.02 M4 (see Fig B.3)
GSM 1900
1909.8 810 28.62 -0.01 M4 (see Fig B.4)
1880 661 28.88 -0.03 M4 (see Fig B.5)
1850.2 512 28.98 -0.02 M4 (see Fig B.6)

13 ANSI C 63.19-2011 LIMITS

WD RF audio interference level categories in logarithmic units

Emission categories <960 MHz
E-field emissions
Category M1 50to 55 dB (V/m)
Category M2 4510 50 dB (V/m)
Category M3 4010 45 dB (V/m)
Category M4 <40 dB (V/m)
Emission categories > 960 MHz
E-field emissions
Category M1 4010 45 dB (V/m)
Category M2 35t040 dB (V/m)
Category M3 30to 35 dB (V/m)
Category M4 <30 dB (V/m)
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14 MEASUREMENT UNCERTAINTY

No. 114Z47255-SEM01
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Standard Uncertainty

u taint Prob. i D f
No. Error source Type neertainty ro ¢ . egree o
Value (%) Dist. E (%) Ui (%) E freedom Vett or vi
Measurement System
1 Probe Calibration B 5. N 1 5.1 0
2 Axial Isotropy B 4.7 R 1 2.7 )
3 Sensor Displacement B 16.5 R 1 9.5 )
4 Boundary Effects B 2.4 R 1 1.4 )
5 Linearity B 4.7 R 1 2.7 )
6 Scaling to Peak Envelope B 20 R 1 12 -
Power
7 System Detection Limit B 1.0 R 1 0.6 )
8 Readout Electronics B 0.3 N 1 0.3 0
9 Response Time B 0.8 R 1 0.5 0
10 | Integration Time B 2.6 R 1 15 )
11 | RF Ambient Conditions B 3.0 R 1 1.7 )
12 | RF Reflections B 12.0 R 1 6.9 )
13 | Probe Positioner B 1.2 R 1 0.7 )
14 | Probe Positioning A 4.7 R 1 2.7 )
15 | Extra. And Interpolation B 1.0 R 1 0.6 0
Test Sample Related
16 | Device Positioning Vertical B 4.7 R 1 2.7 )
17 | Device Positioning Lateral B 1.0 R 1 0.6 )
Devi Hold d
18 | oe® oder—an B 2.4 R 1 1.4 o
Phantom
19 | Power Drift B 5.0 R 1 29 )
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20 | AIA measurement B 12 R 3 1 6.9 )
Phantom and Setup related
21 | Phantom Thickness B 24 R 3 1 1.4 0
Combined standard uncertainty(%) 16.2
Expanded uncertainty U = 2 N k=2 324
(confidence interval of 95 %)

15 MAIN TEST INSTRUMENTS

Table 1: List of Main Instruments

No. Name Type Serial Number Calibration Date Valid Period
01 | Signal Generator E4438C MY49071430 February 10, 2014 One Year
02 Power meter NRVD 102083 September 11, 2013 One year
03 Power sensor NRV-Z5 100542

04 Amplifier 60S1G4 0331848 No Calibration Requested

05 E-Field Probe ER3DV6 2428 January 27,2014 One year
06 HAC Dipole CD835V3 1023 September 25, 2013 One year
07 HAC Dipole CD1880V3 1018 September 25, 2013 One year
08 BTS E5515C MY50263375 January 30, 2014 One year
09 DAE SPEAG DAE4 1331 January 23, 2014 One year
10 AlIA SEUMS 170CB 1029 No Calibration Requested

16 CONCLUSION

The HAC measurement indicates that the EUT complies with the HAC limits of the ANSI
C63.19-2011. The total M-rating is M4.

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

Picture A1l: HAC RF System Layout
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ANNEX B TEST PLOTS

HAC RF E-Field GSM 850 High
Date: 2014-7-22
Electronics: DAE4 Sn1331
Medium: Air
Medium parameters used: ¢ = 0 mho/m, &r = 1; p = 1000 kg/m3
Ambient Temperature:22.4°C
Communication System: GSM 850; Frequency: 848.8 MHz; Duty Cycle: 1:8.3
Probe: ER3DV6 - SN2428;ConvF(1, 1, 1)
E Scan - ER3DV6 - 2011: 15 mm from Probe Center to the Device/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 = 47.40 V/m; Power Drift =-0.06 dB
Applied MIF = 3.48 dB
RF audio interference level = 36.92 dBV/m
Emission category: M4
MIF scaled E-field

Grid 1 M4
34.7dBV/m
Grid 4 M4
34.87 dBV/m |36.92 dBV/m
Grid7M4  |Grid8M4 | Grid 9 M4
35.11 dBV/m |36.75 dBV/m | 36.82 dBV/m

-1.64

-3.38

.07

.76

.45 1

0dB =73.53V/m=237.33dBV/m
Fig B.1 HAC RF E-Field GSM 850 High
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HAC RF E-Field GSM 850 Middle

Date: 2014-7-22

Electronics: DAE4 Sn1331

Medium: Air

Medium parameters used: ¢ = 0 mho/m, &r = 1; p = 1000 kg/m3

Ambient Temperature:22.4°C

Communication System: GSM 850; Frequency: 836.6 MHz; Duty Cycle: 1:8.3
Probe: ER3DV6 - SN2428;ConvF(1, 1, 1)

E Scan - ER3DV6 - 2011: 15 mm from Probe Center to the Device 2/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 = 47.00 V/m; Power Drift =-0.03 dB

Applied MIF =3.47 dB

RF audio interference level = 37.09 dBV/m

Emission category: M4

MIF scaled E-field
Grid 1 M4
34.83 dBV/m
Grid 4 M4
32.99 dBV/m |36.79 dBV/m
Grid7M4  |Grid8 M4 | Grid 9 M4
34.98 dBV/m |36.74 dBV/m | 37.09 dBV/m

-1.¥2

-3.43

AL

-fi.fif

.56 'L-r

0dB =72.46 V/Im = 37.20 dBV/m
Fig B.2 HAC RF E-Field GSM 850 Middle
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HAC RF E-Field GSM 850 Low

Date: 2014-7-22

Electronics: DAE4 Sn1331

Medium: Air

Medium parameters used: ¢ = 0 mho/m, &r = 1; p = 1000 kg/m3

Ambient Temperature:22.4°C

Communication System: GSM 850; Frequency: 824.2 MHz; Duty Cycle: 1:8.3
Probe: ER3DV6 - SN2428;ConvF(1, 1, 1)

E Scan - ER3DV6 - 2011: 15 mm from Probe Center to the Device 3/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 = 47.66 VV/m; Power Drift =-0.02 dB

Applied MIF = 3.45 dB

RF audio interference level = 36.83 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4

32.8 dBV/m

GridaM4  |Grid5M4
33.15 dBV/m [36.6 dBV/m

Grid7M4  |Grid 8 M4
35.07 dBV/m |36.83 dBV/m

Grid 9 M4
36.74 dBV/m

-1.E&

-3

-1.96

.62

.27 L.r

0dB =72.47 V/m = 37.20 dBV/m
Fig B.3 HAC RF E-Field GSM 850 Low
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HAC RF E-Field GS
Date: 2014-7-22
Electronics: DAE4 Snl
Medium: Air

M 1900 High

331

No. 114Z47255-SEM01

Medium parameters used: ¢ = 0 mho/m, &r = 1; p = 1000 kg/m3
Ambient Temperature:22.4°C
Communication System: DCS 1900; Frequency: 1909.8 MHz; Duty Cycle: 1:8.3
Probe: ER3DV6 - SN2428;ConvF(1, 1, 1)

Page 25 of 50

E Scan - ER3DV6 - 2011: 15 mm from Probe Center to the Device/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 = 29.89 V/m; Power Drift =-0.01 dB

Applied MIF = 3.45 dB

RF audio interference level = 28.62 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4
27.53 dBV/m
Grid 4 M4
26.24 dBV/m
Grid 7 M4
24.79 dBV/m

Grid 2 M4

27.72 dBV/m
Grid 5 M4
28.62 dBV/m

Grid 3 M4
27.3dBV/m

-1L.&F

-7

.20

1.5

1

0dB =26.97 V/m =28.62 dBV/m
Fig B.4 HAC RF E-Field GSM 1900 High
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HAC RF E-Field GSM 1900 Middle

Date: 2014-7-22

Electronics: DAE4 Sn1331

Medium: Air

No. 114Z47255-SEM01

Medium parameters used: ¢ = 0 mho/m, &r = 1; p = 1000 kg/m3
Ambient Temperature:22.4°C
Communication System: DCS 1900; Frequency: 1880 MHz; Duty Cycle: 1:8.3
Probe: ER3DV6 - SN2428;ConvF(1, 1, 1)

Page 26 of 50

E Scan - ER3DV6 - 2011: 15 mm from Probe Center to the Device 2/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 = 30.44 VV/m; Power Drift =-0.03 dB

Applied MIF =3.43 dB

RF audio interference level = 28.88 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4
28.55 dBV/m
Grid 4 M4
26.83 dBV/m
Grid 7 M4
25.36 dBV/m

Grid 2 M4
28.57 dBV/m

Grid 5 M4

o
28.88 dBV/m |28.6 dBV/m.

Grid 3 M4
27.6 dBV/m

-1.48

-2.98

-4, 48

5.97

-1.A6

1

0dB =27.79 V/m = 28.88 dBV/m
Fig B.5 HAC RF E-Field GSM 1900 Middle
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HAC RF E-Field GSM 1900 Low

Date: 2014-7-22

Electronics: DAE4 Sn1331

Medium: Air

Medium parameters used: ¢ = 0 mho/m, &r = 1; p = 1000 kg/m3

Ambient Temperature:22.4°C

Communication System: DCS 1900; Frequency: 1850.2 MHz; Duty Cycle: 1:8.3
Probe: ER3DV6 - SN2428;ConvF(1, 1, 1)

E Scan - ER3DV6 - 2011: 15 mm from Probe Center to the Device 3/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 = 30.49 V/m; Power Drift =-0.02 dB

Applied MIF =3.43 dB

RF audio interference level = 28.98 dBV/m

Emission category: M4

MIF scaled E-field

| |
S

Grid4M4  [Grid5M4 | Grid 6 M4
27.34 dBV/m | 28.98 dBV/m | 28.78 dBV/m
Grid7M4 | Grid8M4 | Grid 9 M4
25.96 dBV/m | 28.83 dBV/m | 28.84 dBV/m

-1.35

ba

-2.70

-4.04

.38

PR |

0dB =29.20 V/m =29.31 dBV/m
Fig B.6 HAC RF E-Field GSM 1900 Low
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ANNEX C SYSTEM VALIDATION RESULT

E SCAN of Dipole 835 MHz

Date: 2014-7-22

Electronics: DAE4 Sn1331

Medium: Air

Medium parameters used: ¢ = 0 mho/m, er = 1; p = 1000 kg/m3

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

Probe: ER3DV6 - SN2428;ConvF(1, 1, 1)

E Scan - measurement distance from the probe sensor center to CD835 Dipole =
15mm/Hearing Aid Compatibility Test (41x361x1): Interpolated grid: dx=0.5000 mm,
dy=0.5000 mm

Maximum value of peak Total field = 108.4 V/m

Probe Modulation Factor = 1

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 110.6 VV/m; Power Drift = -0.04 dB

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

PMF scaled E-field

Grid 1 M4
104.8 V/m
Grid 4 M4
65.54 VIm
Grid 7 M4
106.0 VIm

Grid 2 M4
106.7 V/m
Grid 5 M4
66.38 V/m
Grid 8 M4
108.4 V/m

Grid 3 M4
105.3 V/m
Grid 6 M4
65.35 V/Im
Grid 9 M4
107.2 VIm

-2.56

5.2

-I.6d

0.2

-12.4

—

0dB =108.4 VIm

' 1

— ¥
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E SCAN of Dipole 1880 MHz
Date: 2014-7-22
Electronics: DAE4 Sn1331
Medium: Air
Medium parameters used: ¢ = 0 mho/m, &r = 1; p = 1000 kg/m3
Communication System: CW; Frequency: 1880 MHz; Duty Cycle: 1:1
Probe: ER3DV6 - SN2428;ConvF(1, 1, 1)
E Scan - measurement distance from the probe sensor center to CD1880 Dipole =
15mm/Hearing Aid Compatibility Test (41x181x1): Interpolated grid: dx=0.5000 mm,
dy=0.5000 mm
Maximum value of peak Total field = 96.11 V/m
Probe Modulation Factor = 1
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 159.3 VV/m; Power Drift =-0.10 dB
Hearing Aid Near-Field Category: M3 (AWF 0 dB)
PMF scaled E-field

Grid 1 M3 |Grid 2 M3 |Grid 3 M3
93.67 V/m [96.11 V/m [95.21 V/m
Grid 4 M3 |Grid 5 M3 |Grid 6 M3
73.50 V/m |74.61 VIm |73.62 VIm
Grid 7 M3 |Grid 8 M3 |Grid 9 M3
88.88 V/m [91.21 V/m |90.22 V/m

B
0

1.48
.96

=
445
P Y

5.93

.41 l

b

0 dB =96.05 V/Im
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No. 114Z47255-SEM01

ANNEX D PROBE CALIBRATION CERTIFICATE

E_Probe ER3DV6

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughauseteasas 43, B0 Zurich, Swilzorland

Acgradiied by the Swiss Aocreditahion Servios [Sa5)
The Swiss Accredilation Service is ono of the signataries to the EA
Multilsteral Agroemant for the recognitien of calibration certficaies

Clierit

TMC Beijing (Auden)

AT

o ﬂﬁ‘g g

Page 30 of 50

S  Schwedzerischer Kalibrigrdienst
C Service sulsse Tilalennage

Servizio svizzera di taratura
Swiss Colibration Survice

Accreditabon Ne.: SCS 108

Certificats No: ER3-2428 Jan14

|(CALIBRATION CERTIFICATE

Dbjest

Calibration procadunss)

Calibmaton data:

ER3DVE - SM:2428

QA CAL-02.v8, QA CAL-25v6

Calibration procedure for E-field probes optimized for close near field
evaluations in air

January 27, 2014

Calbration Equipmen| used (METE crifical for calibraton)

This caibeation cemiicate dooumants the raceabilly ta natonal siandnrds, which resize e physical unils of reesurements {81
The measuremanis and the uncerlainties willh conlidencs probabiity are given on the following pages end are part of the cerificata.

All calibrabons have been canducted n the cioped labaratory faciity: environment tem paralure {22 £ 31°C and humidey = 70%

| Primary 5|§|_1_<|ar_415 e] Gal Dale {Cerdicarie No | §:E_.e£ubd Calibration

Powar meter E44198: SEA1200874 Cd-Agr-13 [Me 247-01733) Apr-1d

P Sns of EETZA, P4 1498087 C-Apr-13 {hg, 217-01 733 Apr-14

Eﬂmﬂ 380 Assrusber SM: SR0E4 (3a) DA 13 N, 21 7-D737) Apr-14

Ralerence 20 o8 Aleraty B SH2TT (20x) Q4-Apr-13 (Na. 217-01735) Apr1d

Falersncs 3 6B Atleroato | Bh: 584 !!iluﬂh:._ Qd-Api-13 (Mo, 217017385 Apr-14
| Relerencs Probe ERI0VE Sh: 2320 10-0c1-13 (ho. ER3-2328_Cct1d) Qot-14 N

DhEA Sh: B9 | 15-May-13 (Mo, DAE4-TAS My 13} May-14

Secondary Standards L1 Check Data [in howsal Schaduled Check

RF generalor HP BG46C USA84U 00 4-ALig-93 [in howse chac Apr-13) In higuse check: Apr-16 |

Mehwnrk Anahyzes HP BFS3E LIS3T 380585 1E-Oet fin bouse check Ol 1%) In houss check: Ocd-14

ams Funchign Sigrature
Caltrated by Lo Kyanar akarstory Technician fﬁf%
5 D
Appronned by Halja Pokovic Techunical Manage: E:_-:_é.-f—"' g‘_
|sswed: January 28, 2074
This calibration carificate shall nol be ey o uces) eacept in full without wiitien appeoval of the labaraiory.

Cartificate No: ER3-2428_lan14

Page 1 of 10
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Schwezerischer Kalibriendienst
Service suisse délalonnage
Servizio svizzero di faratura
Swiss Calibration Service

Calibration Laboratory of AL
Schmid & Partner )
Enginearing AG Miﬁﬂ‘

Frughausatrasse 43, 3004 Zurich, Switarard «-'?-h\mf
Ly

Accrediiad by tha Swiss Accredilation Sanvice (SAS] Accreditation Mo.: SCS 108
The Swiss Accraditaton Sarvics is one of the signatories to the EA
Miultilateral Agreement for the recognition of calibration certificates

Glossary:

NORM:x.y.z sensitivity n free space

DCP diode compression point

CF crest factor (1/duty_cycle] of the RF signal

ABCD maodulation dependent linearization parameters

Polarization « yp notation around probe axis

Palanization 3 4 ratation around an axis that is in the plane normal to probe axis {at measurement center),
L, & =0 normal to probe axis

Conngctor Anghe information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed Acearding to the Following Standards:
&) IEEE S1d 1309-2005, " IEEE Standard for calibration of eleciremagnetic fisld sensors and probes, axcluding
antennas, from 9 kHz to 40 GHz", December 2005
B} CTIA Test Plan for Haaring Ald Compatibility, April 2000,

Mathuds Applied and Interpretation of Parameters:
NORMyx,y, 2: Assessed for E-field polarization & = 0 far XY sensors and 5 = 90 for Z sensar (1 < 900 MHz in
TEM-call; f = 1800 MHz: R22 waveguide).

= NORMOxy,z = NORMx,y.Z = frequancy_response (see Frequency Response Chart),

= DCPyy z: DCP are numerical lingarization parameters assessed based on the data of power sweap with CW
signal ne uncertainty required]. DCP dees not depend on frequency nor media,

« PAR:PAR is the Peak to Avaerage Ratio that is not calibratad but determined based on the signal
characieristics

Aw gz Bry,Z Gy Dx e VR .z A B G, D are numencal ingarization parameters essessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on freqguency nor
media. VR is the maximurmn calibrafion range expressed in RMS voltage across the dicde.

= Sphencal isatrapy (30 deviation from idatropi): in a lecally homogeneous field realized using an open
waveguide setup,

= Sensor Offsel The sansor offsat corresponds to the offset of virtual measurement centar from the probe tip
(om probe axia). No tolerance reguired.

s Conpector Angle: Tha angle is assessed using the information gained by delarmining the NORM: (ne
uncertainty required).

Cartficate Mo: ER3-2428_Jan14 Page 2 of 10
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ER30WE - SN:2428 danuary 27, 2014

Probe ER3DV6

SN:2428

Manufactured:  September 11, 2007
Calibrated: January 27, 2014

Calibrated for DASY/EASY Systems

{Mabe: non-compatible with DASY2 system!)

Caificate Mo: ER3-2428_Janid Page 3 of 10
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ERIDVE— SM:24 25 January 27, 2014
DASY/EASY - Parameters of Probe: ER3DV6 - SN:2428

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z I unc (k=2 |
Mo ;uwin}"‘] 1.61 159 183 =101 ¥
DCP (mv) 98,9 97.0 1011 B ]

Modulation Calibration Parameters

D Communication Systern Name A B | C [V VR | Unc'
. dB | dBvuv | dg | mv (k=2)
] G - x| 0o on | 1.0 | 00D | 1905 | 33%
Y| o0 | ob 10 152.5 |
. z LL1] a0 1.':]'_ o ) E..E
;;321' GAM-FDD (TOMA, GMEK) X | zo7s ) 78.1 0.39 1181 312 %
¥ 19.37 Qo8 ma 1281
[z 1 2443 984 85 1305
éll:l'ﬂhﬁﬂ COMAZODD {1=RTT, RC1) x 468 65.6 18.5 457 1006 =08 %
Y | a7e 66,2 1849 121.2
[ — z | 458 | €60 | 187 | | 1144

The reported unceriainty of measurement is stated as the standard uncerlainly of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage

probability of approximately 95%.

" Numgical linesnzation pArEmEr uncertainky not required
* Uncertainty & delermined using (he max, dewation rom inear response Bppiying rectangular dissribuion and is mepmssen dr the square of iha

fisdd value.

Cerlificate Me: ERI-2428_Jan14 Page 4 of 10
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ER30WE- SM:2428 January 27, 2014

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

15~ i : EE 2 S =

14{_

+

Frequency response [normalized)
P
A
L]
L]
i
n
-

o0& 111 = p 1§ | b e __|._.-.-_i. L 1
0 500 1000 15800 2000 2500 2000
f [MHz]

r&.‘EH“:- Rﬂ'ﬂ!“: TEI'H!EBJI]“:u &zzirﬁbﬂ:.

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

Cenificate Mo: ER3-2426_Jan14 Paga & of 10
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ER3IDVE- SN-2474 January 27, 2014

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM,0° f=2500 MHz,R22,0°
:‘b A oa n e % L
Tar . v : ta * ; z

Receiving Pattern (¢), 9 = 90°

=600 MHz, TEM.50° f=2500 MHz, R22 90°
L] ] L [ ] L ] L ]
Tot X ¥ F4 Tok X ¥ z

Cernficate No: ER3-2428_Jlanid Page § of 10
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ERIDVE- SM-2428 January 27, 2014

Receiving Pattern (¢), 9 = 0°

NS S
LSS B e s W Ll Fitrgey
i - | I SR N [ T - - i i
L 4 | I
1) -30 u &1 L 0
FRodl [*]

LN | [ ] L

10T Hkz R Wz 12T THz HIRTRHE

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

Receiving Pattern (¢), 8 = 90°

g il — — = F——enrny

Errar [dE§

- i
R e i B o e e I

Iri.IIJII.I.J;I.I:!...'.I_.| |_,_1 |

150 1010 A0 i E

) (RLx] 140
1007 RAHT -:|.“ﬁJ-- '.I?_dla_- *-'.rT‘.!lCll-_-

Uneartainty of Axial Isotropy Assessment: + 0.5% (ka2)

Cartificate Mo ER3-2428  Jlan14d Page 7 of 10



TMi" No. 114247255-SEM01
- Page 37 of 50

ERIDVE- SM-2424 January 27 2014

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

: "
i ..:.'
| e
0%+ o e L s

104

Input Signal [uv]

W S

1 100 il 10¢
E tatal [\Wim]
L]

not compensated compansated

P Sl ko
e s, S B i AN b -

Errar [dB]

T T
1oe o 102 102

E todal [¥im]

_*| =]
il Compenaated Eompansate

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

Certficate Ne: ERI-2428_lanid Page 8 of 10
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ERIDVE- SM:2428 January 27, 2014

Deviation from Isotropy in Air
Error (4, 3), f = 900 MHz

-0 -D& =D& 04 02 00 02 04 08 D& 1.0

Uncartainty of Spherical Isotropy Assessment: * 2 8% [k=2)

Cenificate Mo ERI-2428_Janid Paga $of 10
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ERZDWE- SM:2428 Jeruary 27, 3014

DASY/EASY - Parameters of Probe: ER3DV6 - SN:2428

Other Probe Parameters

Sensor Arrangement Rectangular |
Connectar Angle %) . -36.9
Mechanical Surface Detection Mode " enabled |
Optical Surface Detection Mode ' [ disabiled
| Probe Cverall Lengih 337 mm
Probe Body Diameter - 10 mm
Tip Length - _i_“  10mm |
Tip Diameter B mm
Prabe Tip to Sensor X Calibeation Paint o 2.5
Probe Tip lo Sensor ¥ Calibration Point 2.5 mm
Probe Tip Io Sensor Z Callbration Poini ' 28 mm

Cenificate Mo ER3-2428_lan14 Page 10 of 10
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ANNEX E DIPOLE CALIBRATION CERTIFICATE
Dipole 835 MHz

Calibration Lﬂ.hﬂrlm]"" of S@L §  Schwaizerischer Kallbrierdienst

Schmid & Partner = : ¢ Service sulsse cétsionnags
Engineering AG S a 5 Servizie svizeero di taralura

ZFeughsusstrasss 43, B004 Zurich, Switzerland i’-aﬁwr Swiss Calibration Service

Becradiied by he Swiss decredilalion Sendce (SAS) Asereditation No: SCS 108

The Swiss Accreditation Service |5 one of the signatories to the EA
Mudtilateral Agreement for the recognition of calibration certificates

Client  TMC-BJ (Auden)
[CALIBRATION CERTIFICATE

Oibjict CDB3sV3 - SN: 1023

Cenificete No: COB35V3-1023_Sepi3

QA CAL-20.vE
Calibration procadure for dipoles in air

Calbration proceduneds)

Galibration date: Septamber 25, 2013

This caligration cartficate doouments e iraceabdily o malional stardards, which realioe e physecal units of measurements (51}
The messurermsants and the uncarantas with canfidencs probabilty am given on the tollewing papes and are part of tha cerificala,

| AN onfibraticns nevs baen conduchid in e cosed lsboratery facility. environment emperature (32 = 3)%C and humidity < 700,

Cakiratian Equipment usad (METE critionl for aalibration)
Primary Standards o Gal Date (Canicate ho.| Schedule Catbraticn
Powar msler EPB-4424 GBITA80704 01-Now-12 (o, 21701640} Oet-13
Powar sensor HP B4B14 LFS37282 783 O1-Piow=-1E (Mo 217016400 g1
Fafarance 10 JF Altanusatar SNz 50472 (10g) Od-Ape-13 (Mo 21T-01731) Agr-14
Probe ERIOVE 5M: 2338 28-Deo-12 (Mo, EA3-I336_Daciz) Deo=13
Probe H3DWE SM: 6065 26-Dwg-12 (Mo, H2-6065_Diec12) Dec-13
Lac4 SN T 12-52p-13 (No. DAES-TB1_Sepld) Sap-14
Sgcondany Standasds D# Chieck Date in house) Scheduled Chek

| Powes mabar Agilent £419H S GE42420197 08-0ct-09 |In house chack Oct-12) In heuge ched: Oal-13
Power sansor HP B44124, S MYA 14527 i-Apr-08 {in house check Oct-12) In house ched:: Oai-13
Pawer ganscs HP BI82A SH: LIS3T7 208807 08-0cl-03 |in house check Oet-12) In hoase chadk: Ocl-13
Ietwark Analyzer HP 8753E LIS37 4905685 18-0et-01 [in hause eheck Oet-12) in housa cheds; Ogt-13
AF generator RAS SMT-0E | SN AZ2283011 27-Aug-12 (in house chiack Ocl-12) in house check: Dol-14

Hame Fumction 1]

Cakbrated by: Claudio Leabiar Labaratory Tachaician
Approved by Fin Bmmhilt

MTmqu_&iﬂg%

Ixsised: Seplembar 26, 2013

| Thiis eaibration cerificata shall not be reproducod gxoepd in ful without willen approval of the lsbonrtary.

Cerlificate Mo COE3SVI-1023_Sep13
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Calibrlatinn Laboratory of i.gx'gl'_'\;“;a_‘, §  Schweissrischer Kallbrird
Schmid & Pariner S G Service suisss détaionnage
Engineering AG T ¥ s Barvizio svizrern d taraturs
fenghaussirasse &3, B0 Furich, Switrerdand '—i; ﬁ\#}? Bwisa Calibration Sorvieo
el i
foeradied by the Swiss Accradtation Sarvice (RAS) Becreditation Mot SCS 108

The Swiss Accreditation Service is ane of the signatoriea to the EA
Multitaterad Agreement for the recognition of calibration certificales

References

[]  ANSICS3.18-2011

American National Standard, Methods of Measurement of Compatibility between Wireless Communications
Devices and Hearing Aids.

Methads Applied and Interpretation of Parametars:

« Coordinate System: y-axis is in the direction of the dipole arms. z-axis is from the basis of the antenna
{mounted on tha table) towards its feed point between the two dipole arms. x-axis is normal to the other axes.
In esincidanca with the standards [1], the maasurement planes (probe sansar canter) are salactod to be at a
distance of 15 mm above the top meatal edge of the dipole arms.

& Measurement Conditions: Further details are availabla from the hardcopies at the end of the certificate. All
figures sfated in the certificate are valid at the freguency indicated. The forward power to the dipole connecior
is set with a calibrated power mater connectad and monitored with an auxiliary power meter connected 1o a
directional coupler. While the dipale under test is connectad, the forward power is adjusted to the sama level.

+«  Antenna Posifioning: The dipale is mounted on a HAC Test Arch phantom using the matching dipole
positioner with the arms horizontal and the feeding cable coming from the floor. The measurements are
perfommied in a shiglded room with absorbers around the setup to reduce the reflections.
It is varified before the mounting of the dipole under the Test Arch phantom, that its arms are perfectly in a
lire. It is installed on the HAC dipole pasitioner with its arms parallel below the dielectric reference wire and
able to move elastically in vertical direction without changing its relative pasition to the top centar of the Tast
Arch phantom. The vertical distance to the probe s adjusted after dipale mounting with a DASYS Surface
Check job. Bafore the measurement, the distance betwesen phantom surface and probe tip iz verified. The
proper measurement distance Is selected by choosing the matching section of the HAC Tast Arch phantom
with the proper device reference point {upper surface of the dipole) and the matching grid referance paint (tip
of the probe) considering the probe sensor offset. The vertical distance o the probe iz essential for the
aCCLrAcY.

s« Foed Point Impadance and Return Loss: Thase parameters are measurad using a HP 8753E Vector Network
Analyzer, The impedance is specified at the SMA connector of the dipols. The influsncs of reflections was
eliminating by applying the averaging function while moving the dipole in the air, at least 70cm away from any
obstaclas.

o E-fipid digiribution: E field iz measured in the x-y-plane with an isatropic ER3D-field probe with 100 mW
forward power to the antenna feed point. In accordance with (1), the scan area i 20mm wide, its length
axcaeds the dipale arm length (180 or S0mm). The sensor center is 15 mm (in z) above the metal top of the
dipole arms, Two 30 maxima are available near the end of the dipole amms. Assuming the dipole arms are
perfectly in ane ling, the average of thess two maxima (in subgrid 2 and subgrid 8) is determined 1o
ecompansate for any non-paralielity to the measurement plane as well a5 the sensor displacament. The E-field
value stated as calibration valus represents the maximum of the interpalated 30-E-feld, in the plane above
the dipale surface.

The reportad uncerlamly of measurement is stated as the standard uncertainty of measurement multiplied by the
coverane factor k=2, which for a nomal distribution corresponds to a coverage probability of approximately 95%.

Certificate Mo: COB3SVI-1023_Sep13 Page 2 of §
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Measurement Conditions

DASY gystem configuration, &s far as not given on page 1.
DASY Version DASYE VE2.BT
Phantom HAC Test Arch
gi:r’:;nrae Dipole Top - Probe 15mm
Scan resolution dx, dy =5 mm
Frequency B35 MHzZ £ 1 MHz
Input power drift = 0.05 dB

Maximum Field values at 835 MHz

E-field 15 mm above dipale surface conditian Interpolated maximum

Maximum measured above high end 100 mW input power 1054 Y/ m

Maximum measured above low end 100 MW inpist power 103.7V/m

Averaged maximum above am 100 mW input power 104.5 V/m & 12.8 % (k=2)
Appendix

Antenna Parameters

Frequency Return Loss Impedance

200 MHz 17.1 dB 44,00 -11.8
835 MHz 248dB 0.9 01 + 5.7 {2
800 MHz 15.3dB B140-157j0
850 MHz 23148 A4B.7 01+ 590
860 MHz 16,9 dB SEB L+ 145 01

3.2 Antenna Design and Handling

The calibration dipole has a symmetric geomatry with a buil-in two stub matching network, which leads to the
enhancad bandwidih,

The dipale iz built of standard semirgid coaxial cable. The intemal matching line is open ended. The antenna is
tharafore open tor DG signals.

Do not apply force to dipole anms, as they are liable o bend. The soldered connections near the feedpoint may be
damaged. Atter excessive mechanical stress or overheating, check the impedance characteristics 1o ensure that the
internal matching natwark ks nat affacted.

After long term uss with 40W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

Cemficate No: COBISY3-1023_Sep13 Pags 3of 5§
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Impedance Measurement Plot

25 Sep FEL3 1B:18:3%
CH1 Sil LOE 5 dB« REF —i5 dB H-24.845 di #3500 §8A RHE

CHL Markers

Li-17.879 di

| 22082 MH2
J-15.269 db
| 900,888 MHz
I 42- 23,147 dB
958,008 MHz
r‘lva
15 | S~ 16.0684 48
EQ.009 PHz
Hld
F— T - SN W Ga—" —
EHF a1 1 U Fs S SRAEE  STET@G L.9ETErH HIL.000 Q00 AHz
Del CHZ Harkers
1r a2y 0
Car =1 4. 64F 0
| BR8,088 MHI
|
| = “‘E“ F
| =15.656 0
| ARA.AAD MH
. ,
s “ 35628 8
ASA, 088 FH2
5 OSALTHS 6
ERg
L SEOBEE MHT

START 335,000 220 MHz ETOR 1 3235.000 080 MMz
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DASYS E-field Result

Diste: 250920013

Tt Labor iOTy: SPEAG Lah2
DUT: H-‘LL'-Uipl:-lru 835 MHz; 13 piz CDEASVI; Secmal: CDRISVI - SN 1023

Cammunication System: UTD0 - CW : Frequency: B35 MH:
Medium parameters vsed: ¢ =0 5 £, = 1; p= 1000 ':cg-"rrlIL
Phaniom section: RF Seciion

Measurement Standard: DASYS (IEEEIEC/ANST Co3.19-2007)

DASYS2 Configuration:

Probe: ERZ0OVE - SN2336; ComvFi1, 1, 1): Calibrated- 28,12 2012:
Sensar-Surface: (Fix Surface]

Electronics: DAES Sn781: Calibrated: 13 .09 2013

Phantom: HAC Test arch with MO Type: 50 HAC POL BA; Sefial: 1070
DASYS2 52.8.7(1137); SEMCAD X 14.6.10(7164)

# & & ¥ @

Ihipole E-Field measurement @ BISMHE-5can - 835MHe d=15mmi/Hearing Akl Compatibility Test (413610 ):
Inderpolated grid: de=0,5000 mm. dy=0.3000 mm

Devioe Belerence Pomnt: O, 4, =63 mm

Reference Walue = 107.7 Vim; Power Drifl = 0.03 dB

MR not calibraied. PMF = 1064} is applicd.

E-field emissions = 1054 Vim

Near-field category: M4 (AWF 0 dB)

PMF scaled E-field

Grid 1 M4 |Grid 2 M4 |Grid 3 Mg
101.9 V/m |103.7 Vfm | 102.4 V/m

Grid 4 M4 |Grid 5 M4 |Grid & M4
£2.57 V/m|63.29 V/m 6237 V/m

Grid 7 M4 |Gricd 8 M3 | Grid 5 M3
202.1 V/m|105.4 v/m |104.3 V/m

060

-T7.47

-4.34

0 dB = 1054 V,/m = 40,456 dBv/m

Canificate Mo COB35VE-1023_Sepid Paga ol &
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Dipole 1880 MHz

Calibration Laboratory of
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Accradiled by the Swess Accredialion Service (SAS)
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Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svirzero di tarstura
Swiss Calibration Service

Cartificato Mo: CD1880V3-1018_Sep13

|CALIBRATION CERTIFICATE

Chijéct

| CaAbratian procedursis)

Gakbration date:

CD1B80V3 - SN: 1018

QA CAL-20.vE

Calibration procadure for dipoles in air

September 25, 2013

Calitealion Equipman used (MATE critical for caliaratian)

This calibration certfficate documents the traceabiity 1 nifonal Standands, which nealize the physical unig of measuremenis [51].
The measutements and the unceralnties with conlidence probabiily ase givan on The following peges and are pan of the cerificate.

Al calbrafions have bean conduced in the clostd aberalony lacility: emdronment lemparature (22 + 3)75 and hamidty < 705

Primary Standands [+ 1] Cal Diate (Certificata No.) Schedulad Callbralion
Powear matar EF M-d428 GRIT480T04 Ol -higw-12 (Mo 21 7-016400) Oet-13
Powar sansor HP B481A WUSAr2e2TEd Ol -Mav-12 (Mo 21 7018400 Oel-13
| Fefarenca 10 0B Afienuator SN 04T .2 (10g9) Od-Apr-13 (Mo, 217-017317) Ape-14
| Probe ERIOVE GM: 2296 #8-Dac-12 {No. ERS-23086_Dect Z) Dac-13
Proba HADWE 5N BDE5 #8-Dec-12 (No. H3-6068. [ac12) Dac-13
[RET=E SH: 781 13-5eg-13 (Mo, mE-l--?B1_5ep13'b Bap-14
Sacondary Slardands 102 Clmk;;aﬂl.g tin housa) Scheduled Chack
Pawee matar Agilenl 44168 2N GE42420191 020000 [in houge check Oct-13) in houpse chieck: Cct=13
Power sgnsor HP E44124 | SN: MY4148527T O-Apr-08 [in house check Oc-12) In howse chack: Oct-13
Pawa ganant HP 24824 SN LISETRRGRIT -0ct-08 [n house ekeck Oet-12) In house chack: Oct-13
Metwork Analyzar HF Br53E I'-.ISH-FESIJSB& 18-0ct-01 [in house check Ool-12) In house chack: Oct-13
| AF genarator ALRE SMT-06 | &N: 822283011 27-Aug-12 (in house check Oct-12) In hause check: Oet-14
Hama Funtlian Stgnature
Caltratad by: Claudio Leubier Laberatary Teshnician ]
Approved by Fin Bomhalt

Daputy Technizal Manager Féz"é{‘%

This cafbration carificats shill ned be raproduced excapd in Ul with out wien approval of e laboratory,

Issusd; Septambar 26, 2013

Cariificata Mo: CO1880V3-1018_Sepid
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Calibration Laboratory of e@.?

o Schwaizerischer Kalibrisrdienst
Schmid & Pariner S & Servicosiase dtalonnage
Engineering AG e g Servizio avizzers di tarsturn
Zoughaussirasse 43, 5004 Zurich, Switzeriand % f.‘ﬁ"‘"?.ﬁ“" Swiss Calibration Sorviee
Ascradiipd By e Swiss Ascradiation Service (SAS) aceraditation Na.: SCS 108

The Swiss Acoreditation Service s one of the slgnatories to the EA
Multiateral Agreament for tha recognition of calfbrathon ceriilicates

References

L]

ANSI-CB3.18-2011
Amarcan National Standard, Methods of Maasurement of Cormpatibility between Wirgless Communications
Devicas and Hearlng Alds.

Methods Applied and Interpretation of Parameters:

Coordinate Systam: y-axie is in the direction of the dipole arms. 2-axis ke from the basig of the antenna
(mounted on the tabla) towards its feed point between the two dipole arms., x-axis is normal to the other axes.

In coincidence with the standards [1], the measurement planes (probe sensar center) are selectedto be at a
distance of 15 mm above the top metal edge of the dipole arms.,

Measurement Conditions: Further details are available from the hardcopies at the end of the cerificate, All
figures stated in the certificate are valid at the freguency indicated. The forward power to the dipole connecior
i zet with a calibrated power meter connaclad and monitored with an auxiliary power meter connected 1o a
directional couplar. While the dipole under test is connectad, the forward power is adjusted 1o the same level.

Anfenna Fositioning: The dipale is mounted on a HAC Tast Arch phantom using the matehing dipole
positionar with the arms horizontal and the leeding cabke coming from e floor. The measurements are
perfommed in a shiglded room with abzorbers around the setup to reduce the reflections.,

It iz verified before the mounting of the dipole under the Test Arch phantom, that its arms are perfectly in a
lire. It is installed on the HAC dipole positioner with its arms parallel below the dielectric reference wire and
abla to move alasteally in vertieal direction without ehanging its relative position to the top centar of the Tast
Arch phantom. The wertical distance to the probe is adjusted after dipdle mounting with a DASYS Surface
Check job. Before the measurement, the distance between phantarm surface and probe tip ie verified. The
propar measuramant distance is selected by choasing the maltching section of the HAC Test Arch phantom
with the proper dewice reference point (upper surface of the dipole) and the matching grid reference point (tip
of the probe) considaring tha proba sansor oftsat. The vedical distance 1o the probe s essential for the
accuracy.

Fead Point Impedancs and Relurn Loss: These parameters are measured using a HP 8753E Vector Network
Analyzer, The impedance is spacified at the SMA connector of the dipole. The influence of reflections was
eliminating by applying the averaging function while maving the dipole in the air, at least 70cm away from any
obstacles,

E-fiid distribution: E field is measured in the x-y-plane with an isctropic ER3D-field probe with 100 m¥W
forward power to the antenna feed point. In accordance with [1], the scan area is 20mm wide, its langth
exceeds the dipole arm length (180 or S0mm). The sensor center is 15 mm {in 2) above the metal top of the
dipole arms. Twe 30 maxima are available near the end of the dipole anms. Assuming the dipole arms are
perfectly in one line, the average of these two maxima (in subgrid 2 and subgrid 8) is determined 1o
compensate for any non-parallelity to the measurement plane as well as the sensor displacement. The E-field
value stated as calibration value represents the maximum of the interpolated 20-E-field, in the plana above
the dipale surface,

The reported uncerfainty of measurement is stated as the standard uncertainty of measurement multiplied by the
covarage factor k=2, which for a nomal distribution corresponds to a covarage probability of approximately 95%.

Certificata Mo: GO1880V3-1018_Sep13 Page2af g




TMW No. 114247255-SEMO01
- Page 47 of 50

Measuremeni Conditions

DASY system configuration, 45 far a5 not given an page 1.
DASY Version DASYS VE2 BT
Phantom . HALS Test Arch
g:t;er;u Dipole Top - Probe B
Scan resolution dx, dy =5 mm
Frequeancy 1880 MHz = 1 MHz
Input power drift < 0.05 dB

Maximum Field values at 1880 MHz

E-field 15 mm above dipole surface condition Interpolated maximum

Mazimum measured above high end 100 mW input power H2Vim

Mazimum measured above low end 100 W input power Sl

-ﬁ.ﬁ'ar&gﬂd Maximum above anm 1080 W ingut POnEr 1.8V /Iim £12.8 % (k=2)
Appendix

Antenna Parameters

Frequency Return Loss Impedance

1730 MHz 27.84dB 53.0 & + 2.9 |
1880 MHz 21.6dB 49.5 () + B.3 {2
1900 MH=z 21848 5130 «80H0
1950 MH=z 30.5dB 5230 +20H
2000 MHz - 19.3 dB MTQ+5610

3.2 Antenna Design and Handling

The calibration dipele has a symmetric geometry with a built-in two siub matching network, which leads to the
enhanced bandwidib,

The dipale is built of standard semirigid coaxial rable. The intemal matching line is open ended. The anlenna is
therefore open for DC signals.

Do not apply force to dipole arms, as they ane liable to bend. The soiderad connections near the fsedpoint may be
demaged. After excessive mechanical stress or overheating, check the impedance charactanstics 1o ansure that the
imarmal matching network is not atfected.

After long term use with 40W radialed power, only a slight warming of the dipale near the faadpoint can be measured.

Carificale Mo CONEE0V3-1018_Sepid Page 2o 5
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Impedance Measurement Plot
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DASYS E-field Result

Drate: 25.09:200 3

Test Laboratory: SPEAG Lah2

DUT: HAC Dipale 1880 MHz: Type: CDI880VY; Secial: CDIBB0VE - SN: 1018

Commmunication Systeom: UTD 0 - CW ; Frequency: 1880 MHz
5

et =0 Sfm. g, = 1 p= 1000 kefm’
P Seciion

Medium paramet
Phan

T Sechidm:

Measurement Standard: DASY S (IEEREMEC/AMNSE O63. 19-20017)

DASYS2 Configuration

¢  Probes: ERIDVG - SN2336: Conwi(1, 1, 1); Calbrated: 2812 2012:

L] Senmsor-Surface: |Fix Sur "..1-:.L-e_|

& Electranics: DAES Sa7TE1; Calibrated: 13.00.2013

#  Phantom: HAC Test arch with AMCC: Type: SO HAC PO1 BA; Serial: 1070
*  DASYS2 52.B.7(1137); SEMCAD ¥ 14.6.10(7164)

Dipole E-Field measurement & 1880MHz'E-Scan - I1RB0MHe d=15mm'Hearing Aid Compatibility Test (41x181x1):
Inierpoelated prid: dx=0.5000 man. dy=0.5000 mm

Device Relerence Pomt; O €, =603 mun

Reference Value = 137.6 Vim: Power Dnfi = 0002 dB

FMR not calibraied. PMF = 1IN is applicd

E-field emissions = 9420 Vim

Near-field eategory: M3 (AWF 0 dB)

PPAF scaled E-fisld

Grid 1 M3 |Grid 2 M3 |Grid 3 M3
91.75 V/m |94.20 V/m |93.34 V/m

Grid 4 M3 |Grid 5 M3 |Grid & M3
71.58 V/m |72.68 Wfm|71.73 v/m

Grid 7 M3 |Gricd 8 M3 |Grid 9 M3
§7.01 V/m|89.29 V/m |8B.31 Vi/m

-1.95

-1.94

0 dB = 94.20 V/m = 18,48 dBV/m

Cerificate Mo GONSB0VI-1016_Sepl3 Page Sof 8
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The photos of HAC test are presented in the additional document:

Appendix to test report no. 114Z247255-SEM01/02

The photos of HAC test



