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Hearing Aid Compatibility (HAC)
TEST REPORT

<For RF-Emission Measurement>

Applicant Name Hisense International Co.,Ltd

Address of Applicant Floor 22, Hisense Tower, 17 Donghai Xi Road, Qingdao
EUT Name mobile phone

Brand Name Hisense

Model No. VH777

FCC ID 2ADOBVH777

Date of receive Jan. 05, 2015

Date of Test(s) Jan. 09, 2015

Date of Issue Jan. 30, 2015

Standards:

ANSI C63.19-2011

FCC RULE PART(S): 47 CFR PART 20.19(B)
HAC CATEGORY: M3 (M Category)

In the configuration tested, the EUT complied with the standards specified above.
Remarks:

This report details the results of the testing carried out on one sample, the results contained in this test
report do not relate to other samples of the same product. The manufacturer should ensure that all products in
series production are in conformity with the product sample detailed in this report.

This report may only be reproduced and distributed in full. If the product in this report is used in any
configuration other than that detailed in the report, the manufacturer must ensure the new system complies
with all relevant standards. Any mention of SGS Taiwan Electronics & Communication Laboratory or testing
done by SGS Taiwan Electronics & Communication Laboratory in connection with distribution or use of the
product described in this report must be approved by SGS Taiwan Electronics & Communication Laboratory in
writing.

Signed on behalf of SGS

Engineer Sr. Engineer
Sam Kuo John Yeh
Date: Jan. 30, 2015 Date: Jan. 30, 2015
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Revision Version
Report Number | Revision Description Issue Date
E5/2015/10001 00 Initial Version Jan. 30, 2015

This test report contains a reference to the previous version test report that it
replaces.
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1. Introduction

The purpose of the Hearing Aid Compatibility is to enable measurements of the near electric
fields generated by wireless communication devices in the region controlled for use by a
hearing aid in accordance with ANSI-C63.19-2011

The purpose of this standard is to establish categories for hearing aids and for WD (wireless
communications devices) that can indicate to health care practitioners and hearing aid users
which hearing aids are compatible with which WD, and to provide tests that can be used to
assess the electromagnetic characteristics of hearing aids and WD and assign them to these
categories. The various parameters required, in order to demonstrate compatibility and
accessibility are measured. The design of the standard is such that when a hearing aid and
WD achieve one of the categories specified, as measured by the methodology of this
standard, the indicated performance is realized.

In order to provide for the usability of a hearing aid with a WD, several factors must be
coordinated:
a) Radio frequency (RF) measurements of the near-field electric fields emitted by a WD to
categorize these emissions for correlation with the RF immunity of a hearing aid.

Hence, the following are measurements made for the WD:
RF E-Field emissions

The measurement plane is parallel to, and 1.5cm in front of, the reference plane.

Applications for certification of equipment operation under part 20, that a manufacturer is
seeking to certify as hearing aid compatible, as set forth in 820.19 of that part, shall include
a statement indication compliance with the test requirements of 820.19 and indicating the
appropriate U-rating for the equipment. The manufacturer of the equipment shall be
responsible for maintaining the test results.
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2. Testing Laboratory

Company Name

SGS Taiwan Ltd. Electronics & Communication Laboratory

Company address

No.134, Wu Kung Road, New Taipei Industrial Park, Wuku District,
New Taipei City, Taiwan

Telephone +886-2-2299-3279
Fax +886-2-2298-0488
Website http://www.tw.sgs.com/

3. Details of Applicant

Applicant Name

Hisense International Co.,Ltd

Applicant Address

Floor 22, Hisense Tower, 17 Donghai Xi Road, Qingdao

4. Description of EUT

EUT Name mobile phone

Brand Name Hisense

Model No. VH777

FCC ID 2ADOBVH777

MEID 99000553000232

IMEI 990005530002329
XILTE FDD XILTE TDD DICDMA 1xRTT

Mode of Operation <XICDMA EVDO Rev.0/ Rev.A D}XIWLAN8B02.11 b/g/n (20M)
PXIBluetooth
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Duty Cycle

LTE FDD

LTE TDD

0.633

CDMA 1xRTT /
EVDO Rev.0/ Rev. A

WLAN 802.11 b/g/n(20M)

Bluetooth

TX Frequency Range

(MHz)

LTE FDD Band XXV

1850

1915

LTE FDD Band XXVI

814

849

LTE TDD Band XLI

2496

2690

CDMA (BCO)

824.7

848.31

CDMA (BC1)

1851.25

1908.75

CDMA (BC10)

817.9

823.1

WLAN 802.11 b/g/n(20M)

2412

2462

Bluetooth

2402

2480

Channel Number

(ARFCN)

LTE FDD Band XXV

26140

26590

LTE FDD Band XXVI

26740

26990

LTE TDD Band XLI

39675

41490

CDMA (BCO)

1013

777

CDMA (BC1)

25

1175

CDMA (BC10)

476

684

WLAN 802.11 b/g/n(20M)

11

Bluetooth

78
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5. Air Interfaces and Bands

Simultaneous Voice Over Digital
Band Type C63.19
Air- Interface Transmitter Transport OTT
(MHZ) Transport | tested N
but not tested capability
CDMA(BCO0) No
CDMA 1xRTT| CDM (BC1) VO Yes Yes, WiFi or Bluetooth No
CDMA(BC10) No
CDMA(BCO0) Yes
CDMA EVDO -
CDM (BC1) DT NA Yes, WiFi or Bluetooth Yes
Rev.0/ Rev. A
CDMA(BC10) Yes
Band 25 Yes
LTE Band 26 DT NA Yes, WiFi or Bluetooth Yes
Band 41 Yes
WiFi 2450 DT NA Yes, CDMA/LTE Yes
Bluetooth 2450 DT NA Yes, CDMA/LTE No
VO= CMRS Voice Service
DT= Digital Transport

6. Test Environment

Ambient Temperature 21.7° C

Relative Humidity <80 %

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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7. Description of test system

7.1 Measurement system Diagram for SPEAG Robotic

Fig.1 The SPEAG Robotic Diagram

The DASY5 system for performing compliance tests consists of the following items:

e A standard high precision 6-axis robot (Staubli RX family) with controller, teach pendant
and software. An arm extension is for accommodating the data acquisition electronics
(DAE).

* E Field probe.

e A data acquisition electronics (DAE) which performs the signal amplification, signal
multiplexing, AD-conversion, offset measurements, mechanical surface detection,
collision detection, etc. The unit is battery powered with standard or rechargeable
batteries. The signal is optically transmitted to the EOC.

e The Electro-optical converter (EOC) performs the conversion between optical and
electrical of the signals for the digital communication to the DAE and for the analog signal
from the optical surface detection. The EOC is connected to the measurement server.

e The function of the measurement server is to perform the time critical tasks such as signal
filtering, control of the robot operation and fast movement interrupts.

« A probe alignment unit which improves the (absolute) accuracy of the probe positioning.

e A computer operating Windows 7.

» DASY5 software.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
[EZERE R - l"“ﬁéﬁi‘:#wf‘»’ iﬁf'§ﬁﬂﬂu;§;”4%ﬁﬁ;"l?1 ’ [ﬁJFﬁl"‘ﬂiﬁf[iﬂfﬂ?wo e iﬁéfﬁiﬂfi 2 }iJ?IF'IE;rH' * T fi'ﬁﬂl'}]"@m o

documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm .
therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client's instructions, if any. The
Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot
be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at ww.sgs.com/terms_and_conditions.htm and, for electronic format

prosecuted to the fullest extent of the law.

Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined

No0.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#74* % 7 "% % #74* 2 £ F1 % 7 1 §& 134 5%

cARBRAHERFF DT | 1(886-2) 2299-3279 f (886-2) 2298-0488 Www.tw.sgs.com
Member of SGS Group



Report No. : E5/2015/10001
Page : 9 of 65

e Remote control with teach pendant and additional circuitry for robot safety such as
warning lamps, etc.

e The Test Arch phantom.

e The device holder for handheld mobile phones.

« Validation dipole kits allowing to validate the proper functioning of the system.

7.2 E Field Probe

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)

Frequency (extended to 20 MHz for MRI), Linearity: +

0.2 dB (100 MHz to 3 GHz)

ER3DV6 E-Field Probe

Directivity

+ 0.2 dB in air (rotation around probe axis)

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

Dynamic Range

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

Dimensions

Tip diameter: 8 mm

Distance from probe tip to dipole centers: 2.5 mm

7.3 Test Arch

Description Enables easy and well defined positioning of
the phone and validation dipoles as well as
simple teaching of the robot.

Dimensions length: 370 mm

width: 370 mm
height: 370 mm

Test Arch
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Description

Supports accurate and reliable positioning
of any phone Effect on near field <+/- 0.5
dB

Phone Holder

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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8. Test Procedure

Fig.2 RF emission flow chart
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The following illustrate a typical RF emissions test scan over a wireless communications
device (Indirect method):

1.

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

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

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

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

A surface calibration was performed before each setup change to ensure repeatable
spacing and proper maintenance of the measurement plane using the HAC Phantom.
The measurement system measured the field strength at the reference location.
Measurements at 5mm increments in the 5 x 5 cm region were performed and recorded.
A 360° rotation about the azimuth axis at the maximum interpolated position was
measured. For the worst-case condition, the peak reading from this rotation was used in
re-evaluating the HAC category.

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

Note.

#. Per KDB 285076 D01 v04 item 10)a, handsets that have the ability to support “concurrent
connections” using simultaneous transmissions shall be independently tested for each air
interface/band given in ANSI C63.19-2011 separately.

At the present time the ANSI C63.19 standard does not provide simultaneous transmission
test procedures.
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9. System Verification

A dipole antenna meeting the requirements given in ANSI C63.19-2011 was placed in the

position normally occupied by the WD.
The length of the dipole was scanned by E-field probes and the maximum values for each

were recorded.

J’I Chopaxt Posverer Boleter. . |
Sigral Drirectiotal
Sreplifier .

Crepverator. . ) coupler. .
| | Fefererc e Dipols . |

PorarerT Tuleter

Feference.

Figure 15,
Setap for Desired Chopanr Ponarer 1o Diipole .

Signal Drirecticeeal

GrereT STor . conapler.,
| Feferetu e Dipole . |

FPowvrer Bleter
Foferaru e ..

Figure 16 .
Setap to Dripeole..

Fig.3 System verification

For E-Field Scan

Frequency Input Measured Target
(MHz) Power(dBm) | Value(V/m) | Value(V/m)

cw 835 20 114.3 111.7 Jan. 09, 2015
cw 1880 20 91.95 92.96 Jan. 09, 2015

Mode Measured Date
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10. Modulation Interference Factor

For any specific fixed and repeatable modulated signal, a modulation interference factor (MIF,
expressed in dB) may be developed that relates its interference potential to its steady-state
rms signal level or average power level. This factor is a function only of the audio-frequency
amplitude modulation characteristics of the signal and is the same for field-strength and
conducted power measurements. It is important to emphasize that the MIF is valid only for a
specific repeatable audio-frequency amplitude modulation characteristic. Any change in
modulation characteristic requires determination and application of a new MIF

The MIF may be determined using a radiated RF field or a conducted RF signal,

b) Using RF illumination or conducted coupling, apply the specific modulated signal in
question to the measurement system at a level within its confirmed operating dynamic
range.

c) Measure the steady-state rms level at the output of the fast probe or sensor.

d) Measure the steady-state average level at the weighting output.

e) Without changing the square-law detector or weighting system, and using RF
illumination or conducted coupling, substitute for the specific modulated signal a 1 kHz,
80% amplitude modulated carrier at the same frequency and adjust its strength until the
level at the weighting output equals the step d) measurement.

f) Without changing the carrier level from step e), remove the 1 kHz modulation and again
measure the steady-state rms level indicated at the output of the fast probe or sensor.

g) The MIF for the specific modulation characteristic is provided by the ratio of the step f)
measurement to the step ¢) measurement, expressed in dB (20 x log(step f))/step c)).
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Based on the KDB285076 D01, the handset can also use the MIF values predetermined by
the test equipment manufacturer, and the following table lists the MIF values evaluated by
DASY manufacturer (SPEAG), and the test result will be calculated with the MIF parameter
automatically.

SPEAG UID UID version Communication system MIF(dB)
10081 CAB (16.01.2014) CDMA(SO3; RCS; full frame rate) | -19.71
10295 AAB (16.01.2014) |CDMA(SO3; RC1; 1/8 th frame rate)| 3.26

11. Measured conducted output power

Average
Band Channel power(dBm)
CDMA 1013 23.84
1XRTT
cellular(BCO) 384 23.92
SO3;RC3 777 23.79
CDMA 1013 23.71
1XRTT
cellular(BCO) 384 23.82
SO3;RC1 777 23.69
cDVA 25 23.91
1XRTT
PCS(BC1) 600 23.99
SO3;RC3 1175 £3.08
CDMA 25 23.82
1XRTT
PCS(BC1) 600 23.91
SO3;RC1 1175 23.92
CDMA 476 23.86
1xRTT BC10 560 23.84
SO3;RC3 -~ P
CDMA 476 23.82
1XRTT BC10 560 23.79
SO3;RC1 -~ e
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12. Justification of held to ear modes tested

. Analysis of RF air interface technologies

a. LTE, WiFi and other OTT data services are outside the current definition of a managed
CMRS service and are currently not required to be evaluated.

b. Based on ANSI. C63.19-2011. 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. If a device supports multiple RF air interfaces, each RF air interface shall be

evaluated individually.

The MIF plus the worst case average power for all modes are investigated below to
determine the testing requirements for this device.

1. Low power exemption

Air Maximum Power+MIF ANSI C63.19
interference average MIF(dB) (dB) 2011_test
power(dB) required
CDMA
IXRTT 23.99 -19.71 4.28 No
SO3;RC3
CDMA
IXRTT 23.92 3.26 27.18 Yes
SO3;RC1

# We used the predetermined MIF to evaluate the low power exemption.

# Based on ANSI. C63.19 2011, RF emission testing for COMA 1xRTT SO3;RC3 is exempted.
# Based on ANSI. C63.19 2011, CDMA 1xRTT SO3;RC3 that is exempted from testing shall
be rated as M4.
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13. ANSI C63.19-2011 performance and categories

The measurements were performed to ensure compliance to the ANSI C63.19-2011
standard,

Category E-Field Emissions dB(V/m) < 960MHz

M1 50-55

M2 45-50

M3 40-45

M4 <40

Category E-Field Emissions dB(V/m) > 960MHz
M1 40-45
M2 35-40
M3 30-35
M4 <30
WD RF audio interference level categories in logarithmic units
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Manufacturer Device Tvpe Serial Date of last |[Date of next
yp number calibration | calibration
Schmid & Partner| .
_ _ E-Field Probe ER3DV6 2302 Jun.18,2014 |Jun.17,2015
Engineering AG
835/1880 MHz
Schmid & Partner Rk CD835V3 1052 Mar.25,2014 |Mar.24,2015
_ _ System Validation
Engineering AG Dipole CD188OV3| 1044  |Mar.25,2014 |Mar24,2015
Schmid & Partner| Data acquisition
: . ) DAE4 1374 Nov.18,2014 |Nov.17,2015
Engineering AG Electronics
Schmid & Partner DASY52 Calibration | Calibration
_ _ Software N/A . ,
Engineering AG 52.8.8 not required [not required
, , i i Calibration | Calibration
Agilent Dielectric Probe Kit | 85070D (US01440168 . _
not required |not required
, Dual-directional
Agilent 778D  |(MY48220468| Apr.01,2014 (Mar.31,2015
coupler
Agilent RF Signal Generator| N5181A |MY50141235|Dec.24,2013 |Dec.23,2016
Radio
R&S . CMU200 113505 |[May.08,2014 |May.07,2015
Communication Test
Schmid & Partner| Calibration | Calibration
. . Test Arch SD HAC PO1 1047 . _
Engineering AG not required |not required
Agilent Power Meter E4417A |MY51410006| Oct.25,2013 |Oct.24,2015
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15. Summary of Results

E-Field

. Modulation |Conducted AUENE Excl Blocks
E-Field Power Interference
. Channel| Interference Power . RESULT per
Emission Factor (dBm) Drift(dB) Level 43122
dB(V/m) D
1013 3.26 23.71 0.04 38.42 M4 698
CDMA (BCO) 384 3.26 23.82 -0.07 38.57 M4 698
777 3.26 23.69 0.01 40.47 M3 698
. Modulation |Conducted Al Excl Blocks
E-Field Power Interference
. Channel| Interference Power . RESULT per
Emission Factor (dBm) Drift(dB) Level 431292
dB(V/m) T
25 3.26 23.82 0.04 33.51 M3 698
CDMA (BC1) 600 3.26 23.91 0 34.52 M3 698
1175 3.26 23.92 -0.01 34.81 M3 789
. Modulation |Conducted SUENS Excl Blocks
E-Field Power Interference
L Channel| Interference Power . RESULT per
Emission Factor (dBm) Drift(dB) Level 431292
dB(V/m) T
476 3.26 23.82 -0.04 38.15 M4 698
CDMA (BC10) 560 3.26 23.79 0.06 38.32 M4 698
684 3.26 23.65 0.07 38.33 M4 698
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16. Measurement Data

Date: 2015/1/9

HAC-E_CDMA Cellular(BC0O) CH1013
Communication System: CDMA; Frequency: 824.7 MHz
Medium parameters used: 6 = 0 S/m, & = 1; p = 1000 kg/m?
Phantom section: RF Section
DASY5 Configuration:

e Probe: ER3DV6 - SN2302; ConvF(1, 1, 1); Calibrated: 2014/6/18;
Sensor-Surface: (Fix Surface)
Electronics: DAE4 Sn1374; Calibrated: 2014/11/18

e Phantom: HAC Test Arch

o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Device E-Field measurement /E Scan: Interpolated grid: dx=0.5000 mm,
dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 69.58 V/m; Power Drift = 0.04 dB
Applied MIF = 3.26 dB
RF audio interference level = 38.42 dBV/m
Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
36.03 dBV/m|37.7 dBV/m |37.7 dBV/m
Grid 4 M4 Grid 5 M4 Grid 6 M4
36.5dBV/m |[38.42 dBV/m|38.45 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
36.64 dBV/m|38.18 dBV/m|38.2 dBV/m
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Cursor:

Total = 38.45 dBV/m

E Category: M4
Location: -10, 1, 8.7 mm

dB
]

-1.03
-2.06
-3.09
-4.12
-h.15

0 dB = 83.69 V/m = 38.45 dBV/m
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Date: 2015/1/9

HAC-E_CDMA Cellular(BC0O) CH384
Communication System: CDMA; Frequency: 836.52 MHz
Medium parameters used: 6 = 0 S/m, & = 1; p = 1000 kg/m?®
Phantom section: RF Section
DASY5 Configuration:

e Probe: ER3DV6 - SN2302; ConvF(1, 1, 1); Calibrated: 2014/6/18;

o Sensor-Surface: (Fix Surface)

o Electronics: DAE4 Sn1374; Calibrated: 2014/11/18

e Phantom: HAC Test Arch

o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Device E-Field measurement /E Scan: Interpolated grid: dx=0.5000 mm,
dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 79.03 V/m; Power Drift = -0.07 dB
Applied MIF = 3.26 dB
RF audio interference level = 38.57 dBV/m
Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
37.4 dBV/m [38.29 dBV/m|38.25 dBV/m
Grid 4 M4 Grid 5 M4 Grid 6 M4

37.78 dBV/m|38.57 dBV/m|38.52 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
37.76 dBV/m|38.35 dBV/m|38.24 dBV/m

Cursor:

Total = 38.57 dBV/m

E Category: M4

Location: -4.5, -0.5, 8.7 mm

dB
0

-0.91
-1.82
-2.73
-3.64
-4.55

0 dB = 84.84 V/m = 38.57 dBV/m

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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HAC-E_CDMA Cellular(BCO) CH777
Communication System: CDMA; Frequency: 848.31 MHz
Medium parameters used: 6 = 0 S/m, & = 1; p = 1000 kg/m?®
Phantom section: RF Section
DASY5 Configuration:

e Probe: ER3DV6 - SN2302; ConvF(1, 1, 1); Calibrated: 2014/6/18;

o Sensor-Surface: (Fix Surface)

o Electronics: DAE4 Sn1374; Calibrated: 2014/11/18

e Phantom: HAC Test Arch

o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Device E-Field measurement /E Scan: Interpolated grid: dx=0.5000 mm,
dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 98.38 V/m; Power Drift = 0.01 dB
Applied MIF = 3.26 dB
RF audio interference level = 40.47 dBV/m
Emission category: M3

MIF scaled E-field

Grid 1 M4 Grid 2 M3 Grid 3 M4
39.24 dBV/m|40.15 dBV/m|40 dBV/m
Grid 4 M4 Grid 5 M3 Grid 6 M3

39.76 dBV/m|40.47 dBV/m|40.31 dBV/m

Grid 7 M4 Grid 8 M3 Grid 9 M3
39.82 dBV/m|40.25 dBV/m|40.01 dBV/m

Cursor:

Total = 40.47 dBV/m

E Category: M3

Location: -2.5, 0.5, 8.7 mm

dB
0

-0.99
-1.98
-2.98
-3.97
-4.96

0 dB = 105.5 V/m = 40.47 dBV/m

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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HAC-E_CDMA PCS(BC1) CH25
Communication System: CDMA; Frequency: 1851.25 MHz
Medium parameters used: 6 = 0 S/m, & = 1; p = 1000 kg/m?®
Phantom section: RF Section
DASY5 Configuration:

e Probe: ER3DV6 - SN2302; ConvF(1, 1, 1); Calibrated: 2014/6/18;

o Sensor-Surface: (Fix Surface)

o Electronics: DAE4 Sn1374; Calibrated: 2014/11/18

e Phantom: HAC Test Arch

o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Device E-Field measurement /E Scan: Interpolated grid: dx=0.5000 mm,
dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 31.65 V/m; Power Drift = 0.04 dB
Applied MIF = 3.26 dB
RF audio interference level = 33.51 dBV/m
Emission category: M3

MIF scaled E-field

Grid 1 M3 Grid 2 M3 Grid 3 M3
33.37 dBV/m|33.51 dBV/m|32.2 dBV/m
Grid 4 M3 Grid 5 M3 Grid 6 M3
30.23 dBV/m|33.31 dBV/m|33.29 dBV/m
Grid 7 M3 Grid 8 M3 Grid 9 M3

33 dBV/m 34.82 dBV/m|34.66 dBV/m

Cursor:

Total = 34.82 dBV/m

E Category: M3

Location: -4.5, 23.5, 8.7 mm

dB
0

-2.37
-4.73
-f.10
-9.46
-11.83

0 dB = 55.07 V/m = 34.82 dBV/m

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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HAC-E_CDMA PCS(BC1) CH600
Communication System: CDMA; Frequency: 1880 MHz
Medium parameters used: 6 = 0 S/m, & = 1; p = 1000 kg/m?®
Phantom section: RF Section
DASY5 Configuration:

e Probe: ER3DV6 - SN2302; ConvF(1, 1, 1); Calibrated: 2014/6/18;

o Sensor-Surface: (Fix Surface)

o Electronics: DAE4 Sn1374; Calibrated: 2014/11/18

e Phantom: HAC Test Arch

o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Device E-Field measurement /E Scan: Interpolated grid: dx=0.5000 mm,
dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 32.23 V/m; Power Drift = 0.00 dB
Applied MIF = 3.26 dB
RF audio interference level = 34.52 dBV/m
Emission category: M3

MIF scaled E-field

Grid 1 M3 Grid 2 M3 Grid 3 M3
34.32 dBV/m|34.52 dBV/m|33.36 dBV/m

Grid 4 M3 Grid 5 M3 Grid 6 M3
30.11 dBV/m|33.46 dBV/m|33.45 dBV/m

Grid 7 M3 Grid 8 M2 Grid 9 M2
33.23 dBV/m|35.23 dBV/m|35.15 dBV/m

Cursor:

Total = 35.23 dBV/m

E Category: M2

Location: -5.5, 23.5, 8.7 mm

dB
0

-2.36
-4.71
-f.07
-9.42
-11.78

0 dB = 57.77 V/m = 35.23 dBV/m

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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HAC-E_CDMA PCS(BC1) CH1175
Communication System: CDMA2000: Frequency: 1902.75 MHz
Medium parameters used: 6 = 0 S/m, & = 1; p = 1000 kg/m?®
Phantom section: RF Section
DASY5 Configuration:

e Probe: ER3DV6 - SN2302; ConvF(1, 1, 1); Calibrated: 2014/6/18;

o Sensor-Surface: (Fix Surface)

o Electronics: DAE4 Sn1374; Calibrated: 2014/11/18

e Phantom: HAC Test Arch

o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Device E-Field measurement /E Scan: Interpolated grid: dx=0.5000 mm,
dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 35.30 V/m; Power Drift = -0.01 dB
Applied MIF = 3.26 dB
RF audio interference level = 34.81 dBV/m
Emission category: M3

MIF scaled E-field

Grid 1 M3 Grid 2 M3 Grid 3 M3
34.79 dBV/m|34.81 dBV/m|33.75 dBV/m
Grid 4 M3 Grid 5 M3 Grid 6 M3

31.75 dBV/m|33.82 dBV/m|33.68 dBV/m

Grid 7 M3 Grid 8 M2 Grid 9 M2
34.39 dBV/m|35.99 dBV/m|35.54 dBV/m

Cursor:

Total = 35.99 dBV/m

E Category: M2

Location: -1.5, 25, 8.7 mm

Vim
63.030

h3.084
44.738
35.592
26.446
17.300

0 dB = 63.03 V/m = 35.99 dBV/m

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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HAC-E_CDMA Cellular(BC10) CH476
Communication System: CDMA; Frequency: 817.9 MHz
Medium parameters used: 6 = 0 S/m, & = 1; p = 1000 kg/m?
Phantom section: RF Section
DASY5 Configuration:

e Probe: ER3DV6 - SN2302; ConvF(1, 1, 1); Calibrated: 2014/6/18;

o Sensor-Surface: (Fix Surface)

o Electronics: DAE4 Sn1374; Calibrated: 2014/11/18

e Phantom: HAC Test Arch

o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Device E-Field measurement /E Scan: Interpolated grid: dx=0.5000 mm,
dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 65.41 V/m; Power Drift = -0.04 dB
Applied MIF = 3.26 dB
RF audio interference level = 38.15 dBV/m
Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
35.42 dBV/m|37.38 dBV/m|37.39 dBV/m
Grid 4 M4 Grid 5 M4 Grid 6 M4

35.99 dBV/m|38.15 dBV/m|38.19 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
36.15 dBV/m|37.96 dBV/m|37.99 dBV/m

Cursor:

Total = 38.19 dBV/m

E Category: M4

Location: -10.5, 1.5, 8.7 mm

dB
0

-1.10
-2.20
-3.31
-4.11
-h.51

0 dB = 81.15 V/m = 38.19 dBV/m

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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HAC-E_CDMA Cellular(BC10) CH560
Communication System: CDMA; Frequency: 820 MHz
Medium parameters used: 6 = 0 S/m, & = 1; p = 1000 kg/m?®
Phantom section: RF Section
DASY5 Configuration:

e Probe: ER3DV6 - SN2302; ConvF(1, 1, 1); Calibrated: 2014/6/18;

o Sensor-Surface: (Fix Surface)

o Electronics: DAE4 Sn1374; Calibrated: 2014/11/18

e Phantom: HAC Test Arch

o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Device E-Field measurement /E Scan: Interpolated grid: dx=0.5000 mm,
dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 66.74 V/m; Power Drift = 0.06 dB
Applied MIF = 3.26 dB
RF audio interference level = 38.32 dBV/m
Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
35.55 dBV/m|37.56 dBV/m|37.56 dBV/m
Grid 4 M4 Grid 5 M4 Grid 6 M4
36.1 dBV/m |[38.32 dBV/m|38.37 dBV/m
Grid 7 M4 Grid 8 M4 Grid 9 M4
36.35 dBV/m|38.12 dBV/m|38.15 dBV/m

Cursor:

Total = 38.37 dBV/m

E Category: M4
Location: -10, 1, 8.7 mm

dB
0

-1.12
-2.24
-3.35
-4.47
-h.hi

0 dB = 82.92 V/m = 38.37 dBV/m

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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HAC-E_CDMA Cellular(BC10) CH684
Communication System: CDMA; Frequency: 823.1 MHz
Medium parameters used: 6 = 0 S/m, & = 1; p = 1000 kg/m?
Phantom section: RF Section
DASY5 Configuration:

e Probe: ER3DV6 - SN2302; ConvF(1, 1, 1); Calibrated: 2014/6/18;

o Sensor-Surface: (Fix Surface)

o Electronics: DAE4 Sn1374; Calibrated: 2014/11/18

e Phantom: HAC Test Arch

o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Device E-Field measurement /E Scan: Interpolated grid: dx=0.5000 mm,
dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 68.43 V/m; Power Drift = 0.07 dB
Applied MIF = 3.26 dB
RF audio interference level = 38.33 dBV/m
Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
35.87 dBV/m|37.61 dBV/m|37.61 dBV/m
Grid 4 M4 Grid 5 M4 Grid 6 M4
36.32 dBV/m|38.33 dBV/m|38.37 dBV/m
Grid 7 M4 Grid 8 M4 Grid 9 M4
36.5dBV/m |38.1 dBV/m |38.12 dBV/m

Cursor:

Total = 38.37 dBV/m

E Category: M4

Location: -10.5, 1.5, 8.7 mm
dB

-1.04
-2.07
-3.11
-4.14
-h.18

0 dB = 82.93 V/m = 38.37 dBV/m

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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17. System Verification

Date: 2015/1/09
Dipole CD835 SN:1052
Communication System: CW; Frequency: 835 MHz
Medium parameters used: 6 = 0 S/m, & = 1; p = 1000 kg/m?
Phantom section: RF Section

DASY5 Configuration:
e Probe: ER3DV6 - SN2302; ConvF(1, 1, 1); Calibrated: 2014/6/18;
o Sensor-Surface: (Fix Surface)
e Electronics: DAE4 Sn1374; Calibrated: 2014/11/18
e Phantom: HAC Test Arch
o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Dipole E-Field measurement: Interpolated grid: dx=0.5000 mm, dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 129.2 V/m; Power Drift = -0.03 dB
PMR not calibrated. PMF = 1.000 is applied.
E-field emissions = 114.3 V/m
Near-field category: M4 (AWF O dB)

PMF scaled E-field

Grid1 M4 |Grid 2 M4 |Grid 3 M4
115.5V/m|122.8 V/m|122.7 V/m

Grid 4 M4  |Grid 5 M4 |Grid 6 M4
65.86 V/m|67.30 V/m|66.54 V/m

Grid 7 M4  |Grid 8 M4  |Grid 9 M4
113.6 V/m|114.3V/m|112.2 V/m

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Cursor:

Total = 122.8 V/m

E Category: M4

Location: -2.5, -77.5, 9.7 mm

dB
]

-2.17
-4.34
-6.50
-B.67
-10.84

0dB =122.8 V/m = 41.78 dBV/m

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FRZERYE R - l"“*ﬁéf,i‘:# i iﬂ'iﬁﬁﬂéﬁﬂ/ﬁfﬁfl FIf [ﬁJFﬁl"‘ﬂ%ﬁﬁl’ﬁfv Hk"ﬁ")O e iﬁéﬁ PSR }il?iffli;ffi' * T fi'ﬁ[;fﬁngm o

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at ww.sgs.com/terms_and_conditions.htm and, for electronic format

documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm . Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined
therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client's instructions, if any. The
Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot
be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be
prosecuted to the fullest extent of the law.

No0.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#74* % 7 "% % #74* 2 £ F1 % 7 1 §& 134 5%
cARBRAHERFF DT | 1(886-2) 2299-3279 f (886-2) 2298-0488 Wwww.tw.sgs.com
Member of SGS Group



Report No. : E5/2015/10001
Page : 32 of 65

Date: 2015/1/09
Dipole CD1880 SN:1044
Communication System: CW; Frequency: 1880 MHz
Medium parameters used: 6 = 0 S/m, & = 1; p = 1000 kg/m?®
Phantom section: RF Section

DASY5 Configuration:
e Probe: ER3DV6 - SN2302; ConvF(1, 1, 1); Calibrated: 2014/6/18;
o Sensor-Surface: (Fix Surface)
e Electronics: DAE4 Sn1374; Calibrated: 2014/11/18
e Phantom: HAC Test Arch
o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole E-Field measurement: Interpolated grid: dx=0.5000 mm, dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm

Reference Value = 136.3 V/m; Power Drift = -0.01 dB

PMR not calibrated. PMF = 1.000 is applied.

E-field emissions = 91.95 V/m

Near-field category: M3 (AWF O dB)
PMF scaled E-field

Grid 1 M3  |Grid 2 M3  |Grid 3 M3
90.44 V/m|91.95V/m|90.63 V/m

Grid 4 M3  |Grid 5 M3 |Grid 6 M3
73.20V/m|74.52 VV/m|74.02 VV/m

Grid 7 M3 |Grid 8 M3  |Grid 9 M3
90.79V/m|92.49V/m|91.20 V/m

Cursor:

Total = 92.49 V/m

E Category: M3

Location: 0, 30.5, 9.7 mm

dB
0

-0.64
-1.69
-2.53
-3.38
-4.22

0 dB = 92.49 V/m = 39.32 dBV/m
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18. DAE & Probe Calibration Certificate
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Report

DC Veoltage Measurement
AT - Corverer Aasalution nominal

No. : E5/2015/10001

Page :

High Rangs 1LSE = BV, full rangga = <100, +300 m
Lo Range 1L5B = BinY, ful mnga = -1.... +3m\
DASY maasuramant parameiers: Auto Zero Time: 3 Siéa; Maasuring lime: 3 sec
Calibration Factors i Y Z
High Range 405,035 4 0.08% (k=2] | 406.315 = 0L02% (k=2) | 404574 + 0.02% (k=F)
Low Rangs 3.99830 + 1.50% (k=2} | 401042 = 1.50% (k=2) | 3.84307 + 1.50% (h=2)
Connector Angle
Eunnu:!nr Angle io be usad in DASY sysem 2455 +1"
Caritlicaba Mo: DAE4-1374_Mavid Papa 3 of &
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Calibration Laboratory of
Schmid & Parlner

Enginzering AG
Zaughasssirasss 43, D004 Zursch, Switzedand

Bk ischer K Lo}
Sorios sulses ditsonnage
Survizio svizzero di taroiura
Hwixs Calbration Servioe

" by e Swiss Accrediation Senvice (SAE) Accreditation Mo.: SCE 108
The Swiks Accraditation Sardos & ore of the signatories fo the B
Multdalaral Agraesant far the recognition of cabiration certificabes

Glossary:

HNORM:y.2 sensilivily in free space

DCP diode comprassion paint

CF crest Tactor [(1hduty cycle) of the RF sgnal

AB.CD madulation dapandant lineanzation paramealars

Puolarization g o ralalion around prabe axis

Polarizetion % B rotation srownd an axes that i in the plane nommal bo probe axis (81 measuremant caner),
e, 8= Dig normal ba probe aos

Conrecior Angle mformation used in DASY sysiem o slign probe sansor X o the robot coordingte system

Calibration is Performed According to the Following Standards:

a) |EEE 3 130%-2005, * |IEEE Standard for calibration of sleciromagnatc fisld sensors and probes, excluding
antarmnas, from 9 KHE 1o 40 GHE", December 2005
E] CTIA Test Plan for Hearing Aid Compatibiity, April 2010

Methods Applied and Interpratation of Parametars:
s MNORMy.y,z: Assessed far E-field polarization & = 0 for XY sensors and 3 = §0 for Z sensar (F < 900 MHz in
TEM-call, I = 1800 MHE: R22 waveguidea).

= NORM Y2 = NORMs,y.2 * frequancy_resgonsa {see Frequency Response Char).

s OCPxy.z DOP are numerical linearizalion paramesers assessed based on the data of power sweep with TW
signal (ng urcertainty required). DICP doas not depend on fraquency nor media.

» FPAR: PAR Is the Peak to Avarage Ratio that is not calibrabed but determined based on the sgnal
characterislics

= Axyr Bey.z Coyr Oxpz VReyZ A B, C. 0are numerical inearization paramaters assassed based on
the data of power sweep for specific medulaton signal. The parameters o nod depend on frequency nor
media. ¥R g e maximum calbration range axprassed in RMS vallage across the diode.

=  Spherical isafrogy (30 dewiatian from issdrapy): in @ lacally homogeneous field realized wsing an open
wanveguide salup.

= Seagor OffEer The sensor affsel comesponds o the olfsal of virtual measurernaent cenlér fram the prabe tip
(on profe axis), Mo olerance required.

= Cannactor Angle: Tha angle is assassad using the information gainad by datarmining the NORME (no
uncertainty risquinad)

Page :
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ERIOVE — SN 2302 June 168, 2014

Probe ER3DV6

SN:2302

Manufactured: November 6, 2002
Calibratad: June 18, 2014

Calibrated for DASY/EASY Systems

{Mole: non-comgatible with DASY 2 systaml )

Ceilicale Mo: ER3-Z302_Junid Page Zal 11
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Juri 18, 3014

DASY/EASY - Parameters of Probe: ER3DV6 - SN:2302

lBaui:: Calibration Parameters

Banscr X ~ Sensor Y Sensar Une {W=2)
Marm (Vi im)%) | 1.46 1.33 1 1.42 =101 %
OCP (mv] | 103.0 1006 108.0
Maodulation Calibration Parameters
[0 Communication Syslem Name A [ c o VR Une”
) 48 dBul o my (k=2)
1] cw x Y 10 | 000 | 1556 | 1%
¥ | oo 0.0 1.0 1363
z] oo | 00 1.0 1341
10011 UMTS-FDD WEDMA| ® | am 7.7 1nm7 FE 124.8 #.7 %
CAR
¥ X002 5.4 178 | 110.4
) 2 | am 72.1 e | k] i
10012 IEEE BO2.1 1k Wik 2.4 GHz (D953.1 X FES 88.3 183 | 147 124.7 HB %
CAA Mbps) ]
¥ 27 ar.5 183 | 1114
356 ta | aap | 1458 ] ]
10021- GEM-FDD [TOMA, GASK) X BSa BR.E 4.0 9.39% 1128 +H.T%
DAR
I ¥ 1280 98.7 JER 1347
£ B23 85.2 222 135
éDAU:Q- COMAIDGD [1=RATT, RC1) i 4.565 HE.T 19,4 457 124.1 41.2%
1 451 67.3 104 | 146E |
z a6r | &r7 [ mwa | 1345
10084 COMAZDOD {15RTT, RC3) x aTr a5 185 34a7 120.% #.7T %
AR
v | aer | ey woe | w2e | |
z a7 ar.7 18,7 1322
10900- | LTE-FIOD (SC-FOMA, 100% RE, 20 x| B54 T 207 | 56T | 1384 | £.7%
CAB | MHz, COFEK) i I
¥ ] a7.1 18,7 1166
Z [ &0 6.5 1.8 1074
10908 LTE-FDD [SC-FDMA, 100% RB, 10 = [T 58.1 2.6 530 138.7 #.7%
ZAR MHz, QF5K) |
¥ 614 86.7 e | ]
N z | oo 6.4 185 | 1062
1015 LTE-FOD [SC-FOMA, S0% RE, 10MHz, | x B0 878 M4 | 575 1323 | 1.7 %
CAR CPEK) —
¥ LES 66.2 18.4 1132
£ 603 ar.7 20.2 1458
101ED- LTE-FOD [SC-FOMA. 1 RE, 20 Az, ® 48R &66 apq | BTA 1160 TS
| RAS L QPSN) B — ' -
¥ 508 a7.3 203 | 13E.2
= e Z 483 | 675 204 | I IRELE
10174 LTE-FOO (SC-FOME, 1 RB, 10 M-z, x 4.85 T 5.5 | 572 1982 4%
CAB QPSK} L
_— ¥ 508 | 673 2.2 1378
z 4.80 [T 20.8 1328
Cerficaly Mo ER3-2302_Jun1d Fage 4 af 11
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ERMIWE— Ep:2202 Jume 18 2014
0285 [ COMAZON0.RCY, 503, 1@ Rale 25 | x aad BE.3 358 1249 005 A%
AHE |

[ v | &3 | #oa =3 | | E3a

I | z] ®mw | 7oz [ w07 [ B
0257- | LTE-FOD (SC-FOMA, 0% RB, 20 MHZ. | & | 637 578 04 581 | 131 | #.7%
LLLY | SFEk) 1 B I B N

| | ¥ B2 B7.0 19.8 | 1194 |

| [z] s 66.5 195 [z

Page :

The reporbed uncertainty of measurement is stated as the standard uncertainty of measurement
mulliplied by the coverage factor k=2, which for & normal distribution cormresponds 1o a coverage
prabability of approximataly 95%.
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DASY/EASY - Parameters of Probe: ER3DV6 - SN:2302

Other Probe Parameters

Sersor Arrangement

Conneclor Angle ()

Mechanical Surace Detection Mode

| Opical Surface Delection Mode
" Probe Overall Langth

| Probe Body Diameter

| Tig Length

Tip Diameter

Probe Tip o Sensar X Calibration Paim
Probe Tip to Sensar ¥ Calibration Painl
Proba Tip o Sensar £ Calibration Pomnt

Rectangular
[ 23|
enabled

[ disabled |
[ 337 mm |

10 e
10 mm

Emm |

25 mm

25mm

25 mm
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19. Uncertainty Budget
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20. System Validation from Original Equipment Supplier
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Calibration Laboratory of SN, Schwslealncher Kl
Senmid & Partner jﬁ.ﬁ_’} = Servios sulsse ddtabonnage
Engineering AG 2 g Sarvizio swizmere & tarakira
Teughausstrasse 43, B0 Zurich, Switzerinnd i{ﬁ_f Swiss Calibration Service
Acorodited by the Swiss Accrdiation Sendicn [S03) Accroditation Mot SCS 108

The Swiss Accradialion Sarvice i one of the signataries ba the EA
MuRilaieral Agreemsent far the recognifion of calibration certificates

References

1 ANS-CEI 22007
American Mational Standard for Methods of Measurement of Compatiility between Wireless Communications
Devices and Heanng Aids.

12 ANS-CER 102011
American National Standard, Methods of Measuremean? of Compatbility betwesn Wirsless Communications
Cravices and Hearing Aids,

Methods Applisd and Interpretation of Paramelers:

»  Coordinate System: y-axis i (n the direction of e dipole amms. 2-axs (g from the basis of the antenna
(rnounbed on e tabhe) owards its beed point batwsen 1he two dipole ams, -ads is normal 1o the obher sxos,
In coincidence with the standards [1], the measurament planes (probe sensor cantar) are sslectad o be ata
distence of 10 mm (15 mm for [2]) above the top metal edge of the dipole arms.

»  Msaswement Conaitipme: Further details are available from the hardeopiea at the end of the certificate. All
figures stated In the certficate are valid at the frequency indicated. The forward power to the dipole connactor
Iz aet with & calibrated power meter connected and mondored with &n auxiliary powsr meter connected to a
directional coupler. While the dipole under 1est is connected, the forward power @& adjusted 1o the same level,

s« Antérwa Posiloning: Tha dipole is maunbed on a HAC Tes! Arch phanborn using 1heé malching dipole
posioner wilh the arms harizonlal and the feeding cable coming from the Toor. The maasurements ane
pedarmed in a shislded roam with absorbers around 1he selup to reduse e rellections.

It s werifled betare the mourting of the dpole under the Test Arch phanbom, that its arms are parfactly in a
ling. It ig irstalled on the HAS dipoke positoner with its ams parallel below the digectrc reference wire and
able ko move elestically in verlical direction wilhoul changing ibs relative position 1o the tog center of the Teat
Arch phantom, The verlical distance (o the probe is adjiusted after dipole mounling with a DASYS Suerace
Check job. Balore the measurerment, the distance belween phantom sudace and proba Hp | verlfied. The
proper measurement distanca is selacted by choosing the matching section ol the HAC Test Arch phantorm
with the proper device refanance point [uppar sudace of the dipole) and the makching grid relerence point (Ip
of the probe) considering the probe sensar oflset, The vertical distance o the probe is essentis for the
ACCUMACY.

«  Fad Point impedanoe and Ratwn Logs: Thesa paramatars are maasurad using a HP B7E3E Vecotor Metwork

Analyrer, The impadance i specified at tha S84 connector of tha dipole. The influence of refleclions was

elminating by applying tha averaging function whils moving the dipols in the air, at least FOcm away from any
nbstacias.

»  E-field aiatnbution: E field is measurad in the @-y-plans with an isctropic ERSD-field probae with 100 mW
forward powsr ta the antenna feed point. In accordance with [1] and [2], the scan area is 20mm wide, its
lengih excesds the dipode srm langth (180 or S0mm). The sensor canter is 10mm (15 mm for [2]) (in 2) above
the metal top of the dipole arms. Two 30 maxima are available near the end of the dipale arms, Assuming the
dipoke arme are parfactly in one line, the everepe of these two mexima (in subgrid 2 and sub<grid &) is
determined to compensate for any non-peralality 1o the measuremant plane as well s the sensor
dizplacement. The E-field vale ataled as calibralion value represents the maximum of the interpelated 30-E-
field, in the plans sbove the dipols surface.

& H-field aéstnbution: H-fiek is maasurad with an isctropic: H-finld proba with 100mW forsard power (o Ehe
antanna fesd poind, in the x-y-plans, The scan arsa and sansor distanca s aquivalant to the E-faeld scan. The
rrgadimunn of (b field & avafable al the: center (subgrid ) above the Teed point. The H-lield vale stated as
calbrafion value represents the maximurn of the intepolated H-field, 10rmm above the dipole suface ai fhe
feed point,

The reporied uncertanty of measurement is staled as he standard uncerainly of measwement mulipied by the
coverage factor k=2, which for a moemal distribution cormesponds to & coverage probability of approximately 85%.
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Measurement Conditions
DASY system configuration, 2= far s not given on page 1.

DASY Version ] DRSYS WEHERT B
Phantom HAC Tast Arch

Distance Dipole Top = Probe Center 10mm, 15mm

Scan resclution de, @y =5 mm

Frequency 835 MHz £ 1 MHE= |

Input power drift < 0,05 dB |

Maximum Field values at 835 MHz

H-fimld 10 mm above dipale surface condhiion inlerpolated maximum
Maui_rnum measuned | 100 mW input pawer 0,460 A/ m = 5.2 % (k=2)
E-field 10 mm above dipsle surface condilion I Interpolated maximuam
Maxirnim messured above high and 100 eV input power 1m32N/im

Mawimum messured abova low end 100 i input pser 1554V m |
Poreraged maimum above arm 00 W inpil power 1643 Vimz 128 K{h:*!.}_]
E-field 15 mm above dipale surface [ condifion Interpolated mecdimum
Manimurn messured above bigh end | 100 mW irput powes IR

Mesdmum measured above low end 100 i Input pewer - m25Yim

Avaraged maximum above aem 100 NV N pul power 1070 Wi m & 12.8 % (k=2)

Cotfcate Mo: COEIEVI-1052_Marid Pagadal g
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Appendix

Antenna Paramelers

[ Frequency Return Loss Impedance
B0 MHz 16.1 dB 44,4 02- 1390
835 MHz 1.1 dB 48904 280 ]
900 MHz 17Tod8 56,9 (- 137 2
350 MHz 194 dB 4570 BR0
@50 MHz 14.8 4B 5330+ 185 |0

3.2 Antenna Design and Handling

The cafbration dipole has a symmetric geometry with a buill-in bwo $iub maiching network, which leads to the
enhanced bandwidkh.

The dipole g bullt of standard samingid coaxial cabla. The ntemal maiching Foe is open ended. The anlenna ks
theretare apen for DO signals.

Da sl ap ply loree i dipole amis, &s they are llable to band. The soldered connections naar the feedpoind may be
damaged. Aller excessive mechanical strese or ovarhesting, check the impedance characieristics to ansum thal the
internal malching network & not &leched.

Afer long tenm use with 40W radiated power, only & slight warming of the dipole near the feedpoint can be measured.
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Calibration Laboratory of At Schwelzeriacher Kallbrierdienst
Schimid & Partner &’S“';_E-‘% g Bervice sulsse diislorangs
Engineering AG % g Servido sviczors dl st
Toughausetrases 43, B4 Turich, Saitsarand :i'f:,:'\:}? Swina Culibration Sorvice
Acesadad by 1he Swiss Arcrditaiion Sanios (SAR) Acoreditation Ne: SC5 108

The Swiss Acoreditation Serdco |5 one of the signatories o the EA
Millilateral Agresment for the recognilion ol calibralion certificabes

References

1] AMNSHCES. 182007
American National Standard for Methods of Meesuremant of Compatibility betwesn Wireless Gommunications
Dewvices ard Hearing Aids.

2 AMSIHCE3.19-2011

Arnenaan Nabonal Standard, Mathode of Messuremanl of Compatibility betwean \Wireless Communications
Deviens and Hearing Aids,

Methods Applied and Interpretalion of Paramaters:

« Coordinate Syslem: y-ms is in the direction of the dipole arms, z-axis & from the basis ol the anbenna
[mounted on the tebls) towards ite feed point between the two dipole amis. x-axis is normal 1o the other axes,
In colncidence with the standards [1], the measuement plenes (probe sensor center) ane selected to be Bt &
distange of 10 mem (15 rn lor [2]) abowe the lop metal edie of the dipale ams,

o Measurement Condifions: Further detais are available from the ardooples at the end of the certificate. All
fligures slabed in the codilioate ane valid al the brequency indicated. The lorward power o the dipode connector
s sel with a calibrated power mater connected and monitorad with an ausiliery power meter connectad 1o a
directional coupler, While the: dipole under test is comnmected, the Foreand power is adjusted 10 the same level.

« Anpterna Posiioning: The dipole is mounted on a HAC Test Arch phantom using the mabching dipols
positioner with the arms horizonisl and the feeding cable coming from the floor, Tha messuremanls ane
performad in a shielded room with absarbers sround the satup 1o raducs the raflactions.

It is varified betore the mounting of the dipole under the Test Arch phantom, that its arms are pardectly in a
ling. It is installed on the HAG dipols positioner with its arms parallal bslow the disleciric reference wine and
able to move elastically in verical direction without changing its relative position to e top center of e Tes
Arch phantom, The vertical distance to the probe is adjusted after dipole mounting with a DASYES Surface
Chack job. Bafors the measuramant, Bhae distance betwean phantom suface and probe lip s vefied. The
priper maasuramsnt distancea is salected by choosing the malching section of the HAC Tes! Aqxch phantom
with the propear device reference poind (upper surfaca of the dipala) and the matching grid refarance paint (lip
of tha prabe) considering the probe sensor offset. Tha vertical distance 1o the probee 15 essential Tor the
ACCUTACY.

& Faad Poinf Impedanse and Aefum Logs: Thase parametars are maasured using a HP 8753E Vector Natwork
Analyzar, Tha impadance is spaciied at the SMA conmector of the dipole. The influence of refllections was
aliminating by applying the avaraging function while moving the dipala in the air, a east TOom aeay from sy
obstaclkes.

»  E-field aistnbution: E fiekd is measured in the x-y-plane with an isotropic ER3D-fiald probe with 100 miW
forward powar o the antenng fead point, In seoordanca with [1] and [2], the scan area is 20mm wide, ds
length excesds the dipala arm langth (180 or $0mm). The sensor centar is 10 mm (15 mm far [21) (0 2) abose
1he metal top of the dipole arms, Two 30 maxima are avallable near the end of the dipole arms. Assuming the
dipole anms ane periectly in one fne, the average of these two maxima {in subgrid 2 and subgrid 8) &
determined to compensate for amy non-parallelity te the measurement plane as well as the sensas
displacamant. The E-figld valus stated as calibralion value représents the maximum of the interpaolated 30-E-
fiwld, in tha plna above the dipols suiaca

& H-fiphd gigdebation: H-lield is measuned with an isobropic H-field peobe with 100eW forasnd power (o Ehe
antenna leed point, i he $-y-plane, The scan anea and sensor distanes is equivalent o the E-lield scan, The
maxirmum of M eld is available al the center (Subgrid 5) above the eed point, The H-liekd value stated as
calibration valee represents he maximum of 1he imempoalated H-field, 10mm above the dipole surlace at the
leed paint.

Tha reported uncerainty of measurement |s stated a8 the standard unceainly of measuremeant multiplied by the
coverage factor k=2, which for a normal distribution cormesponds fo a coverage probability of approdmately $5%.
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Measurement Conditions
DASY system configuralion, as far as nat given on page 1.

DASY Verslon NASYS WE2.B.7
Phantom HAC Test Arch
Distance Dipole Top - Probe Center 10mm, 15mm
I Scan resolution d, dy = 5 mm
Frequency ' 1680 MHz 2 1 MHz
Input power drift | < (.05 dB J

Maximum Field values at 1880 MHz

H-field 10 mm above dipole surface aondition interpolated maximum

Madrmum rmeasured 1000 i Input power 0474 AT m £ B.2 % (k=)
["E-tield 10 mm above dipole surface condition Interpolated maximum |

Maximum measured above high end 100 mW input power 14683 m I

Maximum measured above low and 100 i inpul power 141.1 ¥/ m

Avaragad maximum abovs arm 100 i input power 1440V i/ m 2 128 % (k=2)

E-field 15 mm abave dipole surlace condition Interpolated madmum

Meximum measurad above high and 100 ¥ Input power H30W m

Maxirmiem messuned above low end 100 W it powess MEVIm

Avaraged maximum above amm 100 MW input power S22V m 126 % (k=2)
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Appendix

Antenna Parameters
Frequency Return Loss Impedance
1730 MHz 23,9 dB 4B O + G j0
1680 MHz 19.4 db 515 00+ 108
1800 MHz 18,6 dB 8610+ 9.8 j0
1950 Mz 28.4 dB 55,062 = 0.1 jir
2000 MHz .7 dB 4250+ 1.4 ji2

3.2 Antenna Deslhgn and Handling

The calibration dipole has & symmedric geomstry with a built-in two stub matching network, which leads 1o the
anhantad bandwidth

The dipole |s bult of stendand semingid coaxial cable. The imemal matching line is open ended. The amenna is
therefore apan for DG signals.

Do not apply foree bo dipole arms, as they are llable to bend. The solderad connactions near the feedpaint may be
damaged. After mxcessive mechenical stress o overheating, check the impedance charactaristics to ansura that the
internal matching network is not atfecled,

After long tarm use with 40W radised power, only a slight wanmming of the dipole near the feedpoint can be measured,
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End of 1° part of report
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