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Hearing Aid Compatibility (HAC)
TEST REPORT

<For RF-Emission Measurement>

Applicant Name ASUSTeK COMPUTER INC.

Address of Applicant 4F, No. 150, LI-TE Rd., PEITOU, TAIPEI 112, TAIWAN
EUT Name ASUS Phone

Brand Name ASUS

Model No. ASUS Z01FD

FCC ID MSQZ01FD

Date of receive Jun. 30, 2016

Date of Test(s) Jul. 18, 2016

Date of Issue Jul. 28, 2016

Standards:

ANSI C63.19-2011

FCC RULE PART(S): 47 CFR PART 20.19(B)
HAC CATEGORY: M4 (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 Supervisor
A g L
/I ate /S ue hin (e
Mattkuo /' "'T John Yeh
Date: Jul. 28, 2016 Date: Jul. 28, 2016
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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 §20.19 of that part, shall
include a statement indication compliance with the test requirements of §20.19 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.2, Keji 1st Rd., Guishan Township, Taoyuan County 333,
Taiwan (R.O.C.)

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

3. Details of Applicant

Applicant Name  |ASUSTeK COMPUTER INC.

Applicant Address [4F, No. 150, LI-TE Rd., PEITOU, TAIPEI 112, TAIWAN
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4. Description of EUT

EUT Name ASUS Phone
Brand Name ASUS
Model No. ASUS Z01FD
FCCID MSQZ01FD
XIGSM XIGPRS XEDGE
_ >XIWCDMA >XHSDPA XIHSUPA
Mode of Operation
XILTE FDD XILTE TDD
DXBluetooth WLAN 802.11 a/b/g/n/ac(20M/40M/80M)
GSM 1/8.3
GPRS 1/4.1 (1Dn2UP)
(support multi class 10 max) 1/8.3 (1Dn1UP)
EDGE 1/4.1 (1Dn2UP)
(support multi class 10 max) 1/8.3 (1Dn1UP)
Duty Cycle oA !
LTE FDD (data only, not support 1
VoLTE)
LTE TDD (data only, not support
VoLTE) 0.633
WLAN 802.11 ’
a/b/g/n/ac(20M/40M/80M)
Bluetooth 1
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GSM850 8242 — 84838
GSM1900 1850.2 —  1909.8
WCDMA Band Il 18524 —  1907.6
WCDMA Band IV 17124 — 17526
WCDMA Band V 8264 —  846.6
LTE FDD Band Il 1850 — 1910
LTE FDD Band IV 1710 — 1755
LTE FDD Band V 824 - 849
LTE FDD Band VII 2500 — 2570
LTE FDD Band Xl 699 — 716
LTE FDD Band XVII 704 — 716
TX Frequency Range |LTE FDD Band XXV 814 — 849
(MHz) LTE TDD Band XXXVIII 2570 — 2620
LTE TDD Band XLI 2496 — 2690
WLANS802.11 b/g/n(20M) 2412 — 2462
WLANS802.11 a/n(20M)/ac(20M) 5.2G | 5180 — 5240
WLANS802.11 n(40M)/ac(40M) 5.2G | 5190 — 5230
WLANS802.11 ac(80M) 5.2G 5210
WLANS802.11 a/n(20M)/ac(20M) 5.3G | 5260 — 5320
WLANS802.11 n(40M)/ac(40M) 5.3G | 5270 — 5310
WLAN802.11 ac(80M) 5.3G 5290
WLANS802.11 a/n/ac(20M) 5.6G 5500 — 5720
WLANS802.11 n/ac(40M) 5.6G 5510 — 5710
WLANS802.11 ac(80M) 5.6G 5530 — 5690
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WLAN802.11 a/n(20M)/ac(20M) 5.8G | 5745  — 5825

TX Frequency Range |WLAN802.11 n(40M)/ac(40M) 5.8G | 5710 — 5795

(MHz) WLANS802.11 ac(80M) 5.8G 5775
Bluetooth 2402 — 2480
GSM850 128 — 251
GSM1900 512 — 810
WCDMA Band |l 9262 — 9538
WCDMA Band IV 1312 — 1513
WCDMA Band V 4132 — 4233
LTE FDD Band Il 18607 — 19193
LTE FDD Band IV 19957 — 20393
LTE FDD Band V 20407 — 20643
LTE FDD Band VIl 20775 — 21425
LTE FDD Band X! 23007 — 23173

&hspgﬂ)’\'“mber LTE FDD Band XVIi 23755 — 23825
LTE FDD Band XXVI 26697 — 27033
LTE TDD Band XXXVIII 37775 — 38225
LTE TDD Band XLI 40165 — 41215
WLAN 802.11 b/g/n(20M) 1 — 11
WLAN802.11a/n(20M)/ac(20M) 5.2G | 36 — 48
WLAN802.11n(40M)/ac(40M) 5.2G 38 — 46
WLAN802.11 ac(80M) 5.2G 42
WLAN802.11 a/n(20M)/ac(20M) 5.3G | 52 — 64
WLANS802.11 n(40M)/ac(40M) 5.3G 54 — 62
WLAN802.11 ac(80M) 5.3G 58
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WLAN802.11 a/n/ac(20M) 5.6G 100 — 144
WLAN802.11 ac(80M) 5.6G 106 — 138
WLAN802.11 n/ac(40M) 5.6G 102 — 142
(i\h:;gi:)'\'”mber WLANS02.11 a/n(20M)/ac(20M) 5.8G| 149  — 165
WLAN802.11 n(40M)/ac(40M) 5.8G | 142  — 159
WLAN802.11 ac(80M) 5.8G 155
Bluetooth 0 — 78
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5. Air Interfaces and Bands

Simultaneous Voice Over Digital
Air- Type ) Power
Band C63.19 tested Transmitter Transport OTT )
Interface Transport - Reduction
but not tested capability
850 No No
GSM VO Yes Yes, WiFi or Bluetooth
1900 No No
Il No No
Yes
WCDMA v VO Yes, WiFi or Bluetooth No No
(Note 1)
\ No No
Il Yes No
v Yes No
Vv Yes No
Wil Yes No
LTE Xl DT No Yes, WiFi or Bluetooth Yes No
XVII Yes No
XXVI Yes No
XXXVIII Yes No
XLI Yes No
WiFi 2450/5G DT No Yes, WWAN or BT Yes No
Bluetooth | 2450 DT No Yes, WWAN or BT No No
VO= CMRS Voice Service Note
DT= Digital Transport 1.1t applies the low power exemption based on
VD=CMRS IP Voice Service and Digital Transport |ANSI C63.19-2011

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.
FR2ER1E R U*%ﬁﬁ#\’ [EEapiEing fifﬁf’x Fif [ﬁJEﬁﬂ*‘fifﬁﬂx@ \'ﬁk‘?’f%‘« ° 4*-@%}%%’:’; £ ﬂl?[yi'l?’ﬁ‘ > Tﬁ‘f’f[ﬂl’ﬁ FEIE -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at



Report No. : E5/2016/60033
Page: 11 of 66

6. Test Environment

Ambient Temperature 21.7°C

Relative Humidity <80 %
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7. Description of test system

7.1 Measurement system Diagram for SPEAG Robotic

Fig.1 The SPEAG Robotic Diagram

The DASYS5 system for performing compliance tests consists of the following items:

+ 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.

» 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.

* 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.

» 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.
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» A computer operating Windows 7.

* DASY5 software.

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

» The Test Arch phantom.

* The device holder for handheld mobile phones.

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

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

ER3DV6 E-Field Probe

Dimensions Tip diameter: 8 mm
Distance from probe tip to dipole centers: 2.5 mm
Dimensions length: 370 mm

width: 370 mm [

height: 370 mm Test Arch

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.

7.4 Phone Holder

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

3

Phone Holder
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8. Test Procedure
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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 v04r01 2.d) 1), handsets that 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. At the present time ANSI C63.19
does not provide simultaneous transmission test procedures.
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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.

Sigpual Trirecticeal JI Cratprat Borerer Blleter . |
— TM [ oo |
Sigral Trirectioral | Cratpnat Porerer hilleter |
Fm— TM S e
Fig.3 System verification
For E-Field Scan
Frequency Input E-Field | E-Field Target ot Measured
Mode | " \MHy) | Power(dBm) | 1 (vim) | 2(v/m) | Value(vim) | P€VI31ON | pate
Ccw 835 20 113.9 106.6 108.5 1.75% | Jul.18, 2016
Ccw 1880 20 92.32 89.78 87.8 3.25% |[Jul.18, 2016
Note:
For E-Field, the deviation is [(E-Field 1 + E-Field 2 ) / 2 — Target value] / Target value x
100%
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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 c) 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)
10021 DAB (10.14.2015) GSM-FDD (TDMA, GMSK) 3.63
10011 CAB (10.14.2015) UMTS-FDD (WCDMA) -27.23
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11. Measured conducted output power

Band Channel Average power(dBm)

128 33.20

(?Sk,l”sii’)o 190 33.20
251 33.40

512 30.50

G(%'\If/lé%o 661 30.40
810 30.30

9262 21,58

WCDMA Band Ii 9400 21.61
9538 21.82

1312 22 58

WCDMABand IV | 1412 2278
1513 22 61

4132 23.85

WCDMABandV | 4183 23,52
4133 23,72

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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12. Justification of held to ear modes tested

I. Analysis of RF air interface technologies

a. 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.

Il. Low power exemption

. Air Maximum MIF(dB) Power + MIF | ANSI C63.1Q 2011
interference | power(dB) (dB) test required
GSM850 33.5 3.63 37.13 Yes
GSM1900 30.5 3.63 34.13 Yes
WCDMA B2 23 -27.23 -4.23 No
WCDMA B4 23 -27.23 -4.23 No
WCDMA B5 24 -27.23 -3.23 No

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

# Based on ANSI. C63.19 2011, RF emission testing for WCDMA is exempted.
# Based on ANSI. C63.19 2011, WCDMA that is exempted from testing shall be
rated as M4.

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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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

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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14. Instruments List
. Serial Date of last |Date of next
AETUTRIELTE; Devies 7pe number calibration | calibration
Schmid & Part
Chmia & "aM®T  E Field Probe | ER3DV6 | 2306  |Nov.20,2015|Nov.19,2016
Engineering AG
Schmid & Partner SyS’[em Validation CD835V3 1052 Mar17,2016 Mar16,2017
Engineering AG Dipole CD1880V3| 1044  |Mar.17,2016|Mar.16,2017
Schmid & Part Dat isiti
enmic:& Farner) Lata acquistion |- 5 g4 1374 | 0ct.23,2015 [Oct.22,2016
Engineering AG Electronics
Schmid & Partner DASY52 Calibration | Calibration
, . Software N/A _ ,
Engineering AG 52.8.8 not required | not required
_ Dual-directional
Agilent 778D  [MY48220468| Jul.06,2016 |Jul.05,2017
coupler
RF Signal
Agilent 9 N5181A [MY50141235/Dec.24,2013|Dec.23,2016
Generator
Radio
R&S Communication | CMU200 122498 |Aug.25,2015|Aug.24,2016
Test
Schmid & Partner Calibration | Calibration
. . Test Arch SD HAC PO1 1047 _ ,
Engineering AG not required | not required
Agilent Power Meter E4417A [MY51410006|Jan.07,2016 |Jan.06,2017
Agilent Power Sensor E9301H [MY51470001|Jan.07,2016 |Jan.06,2017

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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15. Summary of Results
E-Field
E-Field Modulation | Conducted Power Intg';lec:i:nce Excl Blocks
Emission | Channel| Interference '(°d°;"nf)’ Drift(dB) Level  |RESULT| era3.1.2.2
dB(V/m)
128 3.63 33.2 0.04 32.43 M4 689
GSM 850 190 3.63 33.2 -0.07 30.37 M4 689
251 3.63 33.4 0.04 28.45 M4 789
. Audio
. Modulation | Conducted
E-Field Power Interference Excl Blocks
Emission | Channel| Interference '(°d°;"n€1’)r Drift(dB) Level  |RESULT| era31.2.2
dB(V/m)
512 3.63 30.5 -0.17 22.95 M4 123
GSM 1900 661 3.63 30.4 -0.05 22.34 M4 123
810 3.63 30.3 -0.15 21.67 M4 123

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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16. Measurement Data

Date: 2016/7/18

HAC-E_GSM 850 CH 128
Communication System: GSM Frequency: 824.2 MHz

Medium parameters used: o = 0 S/m, € = 1; p = 1000 kg/m?®
Phantom section: RF Section

DASY5 Configuration:
o Probe: ER3DV6 - SN2306; ConvF(1, 1, 1); Calibrated: 2015/11/20;
Sensor-Surface: (Fix Surface)
Electronics: DAE4 Sn1374; Calibrated: 2015/10/23
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 = 30.55 V/m; Power Drift = 0.04 dB

Applied MIF = 3.63 dB

RF audio interference level = 32.43 dBV/m

Emission category: M4
MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
27.71 dBV/m|31.7 dBV/m |31.78 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4
29.11 dBV/m|32.43 dBV/m|32.48 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
30.63 dBV/m|32.65 dBV/m|32.65 dBV/m

Cursor:

Total = 32.65 dBV/m

E Category: M4
Location: -8, 25, 8.7 mm

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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-2.28
-4.56
-6.84
912
-11.40

0dB =42.90 V/m = 32.65 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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Date: 2016/7/18
HAC-E_GSM 850 CH 190
Communication System: GSM Frequency: 836.6 MHz
Medium parameters used: o = 0 S/m, ¢, = 1; p = 1000 kg/m®
Phantom section: RF Section

DASY5 Configuration:
o Probe: ER3DV6 - SN2306; ConvF(1, 1, 1); Calibrated: 2015/11/20;
o Sensor-Surface: (Fix Surface)
o Electronics: DAE4 Sn1374; Calibrated: 2015/10/23
o 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 = 26.30 V/m; Power Drift = -0.07 dB
Applied MIF = 3.63 dB
RF audio interference level = 30.37 dBV/m
Emission category: M4
MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
26.39 dBV/m|29.53 dBV/m|29.6 dBV/m
Grid 4 M4 Grid 5 M4 Grid 6 M4
28.06 dBV/m|30.37 dBV/m|30.39 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
29.76 dBV/m|31.43 dBV/m|31.41 dBV/m

Cursor:

Total = 31.43 dBV/m

E Category: M4

Location: -7.5, 25, 8.7 mm

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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-2.19
-4.38
-b.57
-8.76
-10.95

0dB =37.29 V/m = 31.43 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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Date: 2016/7/18
HAC-E_GSM 850 CH 251
Communication System: GSM Frequency: 848.6 MHz
Medium parameters used: o = 0 S/m, ¢, = 1; p = 1000 kg/m®
Phantom section: RF Section

DASY5 Configuration:
o Probe: ER3DV6 - SN2306; ConvF(1, 1, 1); Calibrated: 2015/11/20;
o Sensor-Surface: (Fix Surface)
o Electronics: DAE4 Sn1374; Calibrated: 2015/10/23
o 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 = 21.40 V/m; Power Drift = 0.04 dB
Applied MIF = 3.63 dB
RF audio interference level = 28.45 dBV/m
Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
25.2dBV/m |27.5 dBV/m |27.49 dBV/m
Grid 4 M4 Grid 5 M4 Grid 6 M4
26.95 dBV/m|28.45 dBV/m|28.4 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
28.61 dBV/m|30.16 dBV/m|30.1 dBV/m

Cursor:

Total = 30.16 dBV/m

E Category: M4
Location: -6, 25, 8.7 mm

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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-2.11
-4.23
-6.34
-8.46
-10.57

0dB =32.21 V/m = 30.16 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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Date: 2016/7/18
HAC-E_GSM 1900 CH 512
Communication System: GSM Frequency: 1850.2 MHz
Medium parameters used: o = 0 S/m, ¢, = 1; p = 1000 kg/m®
Phantom section: RF Section

DASY5 Configuration:
o Probe: ER3DV6 - SN2306; ConvF(1, 1, 1); Calibrated: 2015/11/20;
o Sensor-Surface: (Fix Surface)
o Electronics: DAE4 Sn1374; Calibrated: 2015/10/23
o 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 = 2.767 V/m; Power Drift = -0.17 dB
Applied MIF = 3.63 dB
RF audio interference level = 22.95 dBV/m
Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
21.31 dBV/m|23.62 dBV/m|23.59 dBV/m
Grid 4 M4 Grid 5 M4 Grid 6 M4
16.32 dBV/m|18.51 dBV/m|18.37 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
21.57 dBV/m|22.95 dBV/m|22.86 dBV/m

Cursor:

Total = 23.62 dBV/m

E Category: M4
Location: -7, -25, 8.7 mm

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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-2.35
-4.70
-f.04
-9.39
-11.74

0dB =15.17 V/m = 23.62 dBV/m
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Date: 2016/7/18
HAC-E_GSM 1900 CH 661
Communication System: GSM Frequency: 1880 MHz
Medium parameters used: o = 0 S/m, ¢, = 1; p = 1000 kg/m®
Phantom section: RF Section

DASY5 Configuration:
o Probe: ER3DV6 - SN2306; ConvF(1, 1, 1); Calibrated: 2015/11/20;
o Sensor-Surface: (Fix Surface)
o Electronics: DAE4 Sn1374; Calibrated: 2015/10/23
o 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 = 2.141 V/m; Power Drift = -0.05 dB
Applied MIF = 3.63 dB
RF audio interference level = 22.34 dBV/m
Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
20.54 dBV/m|22.91 dBV/m|22.83 dBV/m
Grid 4 M4 Grid 5 M4 Grid 6 M4
15.65 dBV/m|17.47 dBV/m|17.43 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
20.64 dBV/m|22.34 dBV/m|22.29 dBV/m

Cursor:

Total = 22.91 dBV/m

E Category: M4

Location: -6.5, -25, 8.7 mm

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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-2.89
-h.78
-8.67
-11.56
-14.45

0dB =13.98 V/m = 22.91 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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Date: 2016/7/18
HAC-E_GSM 1900 CH 810
Communication System: GSM Frequency: 1909.8 MHz
Medium parameters used: o = 0 S/m, ¢, = 1; p = 1000 kg/m®
Phantom section: RF Section

DASY5 Configuration:
o Probe: ER3DV6 - SN2306; ConvF(1, 1, 1); Calibrated: 2015/11/20;
o Sensor-Surface: (Fix Surface)
o Electronics: DAE4 Sn1374; Calibrated: 2015/10/23
o 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 = 2.609 V/m; Power Drift = -0.15 dB
Applied MIF = 3.63 dB
RF audio interference level = 21.67 dBV/m
Emission category: M4
MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
20dBV/m [22.86 dBV/m|22.86 dBV/m
Grid 4 M4 Grid 5 M4 Grid 6 M4
16.17 dBV/m|18.29 dBV/m|18.35 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
19.96 dBV/m|21.67 dBV/m|21.54 dBV/m

Cursor:

Total = 22.86 dBV/m

E Category: M4

Location: -8.5, -25, 8.7 mm

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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-2.17
-4.33
-6.50
-8.66
-10.83

0dB =13.90 V/m = 22.86 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: 2016/7/18

Dipole CD835_SN:1052

Communication System: CW; Frequency: 835 MHz
Medium parameters used: 0 = 0 S/m, & = 1; p = 1000 kg/m®
Phantom section: RF Section

DASY5 Configuration:
o Probe: ER3DV6 - SN2306; ConvF(1, 1, 1); Calibrated: 2015/11/20;
Sensor-Surface: (Fix Surface)
Electronics: DAE4 Sn1374; Calibrated: 2015/10/23
Phantom: HAC Test Arch
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 = 110.6 V/m; Power Drift = -0.02 dB
E-field emissions = 106.6 V/m
Near-field category: M4 (AWF 0 dB)

PMF scaled E-field

Cursor:

Grid 1 M4
105.5 V/m

Grid 2 M4
106.6 V/m

Grid 3 M4
103.7 V/m

Grid 4 M4
64.08 V/m

Grid 5 M4
64.21 V/m

Grid 6 M4
62.07 V/m

Grid 7 M4

113.7 V/im

Grid 8 M4
113.9 V/m

Grid 9 M4
107.2 V/m

Total = 113.9 V/m
E Category: M4
Location: 2.5, 78.5, 9.7 mm

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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-4.02
-6.03
-8.04
-10.05

0dB =113.9 V/m =41.13 dBV/m
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SGS

Dipole CD1880_SN:1044

Date: 2016/7/18

Communication System: CW; Frequency: 1880 MHz
Medium parameters used: 0 = 0 S/m, & = 1; p = 1000 kg/m®
Phantom section: RF Section

DASY5 Configuration:
o Probe: ER3DV6 - SN2306; ConvF(1, 1, 1); Calibrated: 2015/11/20;
« Sensor-Surface: (Fix Surface)
o Electronics: DAE4 Sn1374; Calibrated: 2015/10/23
o 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 = 161.0 V/m; Power Drift = -0.05 dB
E-field emissions = 89.78 V/m
Near-field category: M3 (AWF 0 dB)

PMF scaled E-field

Cursor:

Grid 1 M3
90.77 V/m

Grid 2 M3
92.32 V/m

Grid 3 M3
90.83 V/m

Grid 4 M3
70.64 V/m

Grid 5 M3
71.25 V/im

Grid 6 M3
70.10 V/im

Grid 7 M3
88.40 V/m

Grid 8 M3
89.78 V/m

Grid 9 M3
88.26 V/m

Total = 92.32 V/m
E Category: M3
Location: 0, -31.5, 9.7 mm

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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db

-0.98
-1.97
-2.95
-3.94
-4.92

0dB =92.32 V/m = 39.31 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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18. DAE & Probe Calibration Certificate

Callblfahun Lahoratn:pry of s‘q”\\éjﬁg g Schwaizerischer Kalibrierdienst

Schml‘d & Fl'artner m Serwice sulsse d'étalonnage
Engineering AG e €' Surviste utarorn i Sarstire

Zsughausstrasse 13, 8004 Zurich, Switzerlsnd £ -,ﬁ:«-“‘b S 4/ B  Buise Calibration Service

Accredited by the Swiss Acoreditalion Service (SAS)
The Swiss Accredilation Service is one of the signatoriss to the EA
Muitilateral Agresmant for the recognition of callbration cedificates

Accreditstion No.: SCS 0108

cient  SGS - TW (Auden) Certificate o: DAE4-1374_Oct15
CALIBRATION CERTIFICATE

Object OAE4 - SO 000 DO4 BM - SN; 1374

Calibration procedure(s) QA CAL-06.v29
Calibration procedure for the data acquisition electronics (DAE)

Calibration date; Oclober 23, 2015

| Thie calibratjon cesfilficate documsnts the irsceabiily (@ national standards, which tealize Hw physcal umts of messuEmsns (S1)
Tha measuramants and the uncertairlies with corfidence probability are given an iha following pages and ana pan of the cerificats.

All calibrations hawve been conducted In he clesed Bboalony facility: anviosment lemperaiure (22 £ 310 and bumibty < F08s.

Calitration Equipment used IM&TE cfitial lor caliation)

Primary Slandards |Ioe _ Cal Date (Cerificats Wo.) Schedulisd Callbration

Kaithiay Multimater Type 2009 | She DR102TE Oo-Sep-15 (Ne17153) Sefp-16

Sucendary Standarms | D# Chack Date (in Bouse) Schaduled Check

Alts CWME Calibration Linie SEUWS 053 a8 1001  06-Jan-16 {in houss cheack) Im house check: Jan-16

Callbrator Bex W21 SE UMS DDB AM 1002 D8-Jan«15 (in house chedak) In houge check: Jan-16
MNami Funblan Signaturs

Calibrated by: Diominigue Steffen Technisian ﬁ‘-

Approved by Fir Bammhall Daputy Teshmcal Manager / ﬂﬂ
Tl QUL

I=gwsed; Oclobar 23, 2015

| e caililiration certificats shall nol be reproduced excepd in full wihouk wiitten approval of the laboratory

Ceartificate Mo: DAE2-1374_Cctls Page1of5
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e o i
g:ﬂhmf; Laboratory of ‘-\\L:__Q}’ g Schweizerischor Kalibrierdienst
I'I'Il_'I:I i artner % G Service sulsss détalannage
Engineering AG e Servizio svizzorn di larsturs
Zeughaussirasse 43, 8004 Zurlch, Swilkzarand Ao S swiss Calibration Service
Accrrdited by the Swiss Accreditation Sarwin (SAS) Acoreditotion Ne ‘SCS 0108

The Swiss Acereditation Service (s one ol the signateries to the EA
Muttilateral Agroemant tor the recognition of cailbration certificinas

Glossary

DAE data acquisition electronics

Connector angle  information used ih DASY system to align proba sensor X to the rabot
coordinale system.

Methods Applied and Interpretation of Parameters
» DC Voitage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
caorresponds lo the full scale range of the voltmeter in the respective range

= Connecior angle: The angle of the connector is assessed measuring the angle
mechanically by a tool Inserted, Unceramty |s nat required.

= The following parameters as documented In the Appendix contain technical information as a
result frorm the performarice test and require no uncenainty,

« DC Vollage Measurement Linearty: Verification of the Linearity at +10% and -10% of
the nominal calibration veltage. Influence of offset vollage is included in this
measuremant.

«  Common mode sensifivity: Influence of a pasitive or negative common mode vVoltage on
lhe differential measurement.

*  (Channel separation: Influence of a vollage on the neighbor channels not subject to an
input voltage.

«  AD Converter Values with inputs shorted: Values on the internal AD convener
corresponding lo zero input voltage

= Input Offset Measurement: Output voltage and siatistical resulls over a large number of
zero voltage measurements,

s Input Offset Cumrent: Typical value tor Information: Maximum chennet input offset
current, not considering the inpul resistance.

*  Inpui resistance; Typical value for information; DAE inpul resistance ai the connectar,
during internal auto-zeroing and during measuremant.

» Low Ballery Alarm Voitage: Typical value for information. Below this vollage, a battery
alarm signal is generated,

s Power consumption: Typical value for Information. Supply currents in various operating
modes.

Cerfificale No: DAEA-1374_0cl1E Papa 2ats
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DC Voltage Measurement
A/D - Converter Resolution nominal
High Range: 1L8B= BV, full range = -100.. +300 mV
Low Range. 1L5E = Binv, full renge = -1...... +3my
DASY measurement parameters: Aulo Zera Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y z
High Range 403.587 £ 0.02% (k=2) | 403.842 £ 0.02% (k=2) | 404.121 + 0.02% (k=2)
Low Range 3.98111 & 1.50% (k=2) | 3.96638 + 1.50% (k=2) | 3.98036 = 1.50% (k=2)
Connector Angle
| Connector Angle 1o be used in DASY system 41.0°£1°
Calificate No: DAE4-1374_Octis Page 3 of 5
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Appendix (Additional assessments outside the scope of 5CS50108)
1. DC Voltage Linearity

High Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 20003300 -0.21 0,00
Channel X + Input 2000643 2.25 0.01
Channel X - Input -20003.08 2.09 -0.m
Channel ¥ + Input 20003311 (07 -0.00
Channel Y + Input 20001,24 -2.89 -0.01
Channel ¥ = Input -20006.12 -0.87 0.00
Channel 2 + Input 20003298 -0.38 -0.00
Channel Z + Input 20001.71 -2.35 0.
Channel Z - Input -20007.05 -1.72 0.01
Low Range Reading (V) Difference (uV} Error (%)
Channel X + Input 2000.72 010 0.00
Channel X + Input 200.90 0.07 0.04
Channel X = Input -138.32 n.eg -0.50
Channel ¥ + Input 2000.56 -0.00 -0.00
Channel ¥ + Input 199.87 -0.82 -0.41
Channel ¥ = Input -129.92 0.51 0.26
Channel Z + Input 2000.72 0.2 0.1
Channel Z + Input 19048 =111 -0.56
Channel Z = Input -200.66 -1.13 0.57
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage {mV) Average Reading (V) Average Reading (uV)
Channel X 200 B.36 3.97
= 200 -2.21 -4 .56
Channel Y 200 713 £.98
- 200 -8.29 -8.73
Channel Z 200 6.37 §.35
- 200 -9.60 -8.25

3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input Voltage (mV) | Channel X (pV) | Channel ¥ (pV) Channal Z (pV)
Channel X 200 . -2.02 -1.56
Channel ¥ 200 4.68 . =1.06
Channel Z 200 11.09 1.58 -
Carlificate Mo: DAE4-1374_0Oct15 Page 4 of 5
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4. AD-Converter Values with inputs shorted

Report No.
Page :

DASY measurement parameters: Auto Zerg Time: 3 sec; Measurng time: 3 seo

High Range (LSB) Low Range (LSB)
Channel X 15850 15957
Channel ¥ 16166 15782
Channel Z 16101 16123

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

: E5/2016/60033
of 66

Input 10ML2
A . Std. Deviation
verage (V) min. Offset (pV) | max. Offset (uV) V)
Channel X -0.78 1.59 0.44
Channel Y -213 0.46 0.39
Channel Z -1.72 0.54 0.41
6. Input Offset Current
Mammnal Input circuitry offset current on all channels: <25tA
7. Input Resistance (Typical values for Information)
Zeraing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel ¥ 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vo) +7.8
Supply {- Vec) 7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vee) +0.01 +6 +14
Supply {- Vec) =0.01 -8 -8
Certificate Mo: DAE4-1374_0ctis Fage 5of 5
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Calibration Laboratory of i,

_ & s S Schwelssrischer Halibrierdienst
Schmid & Pariner ne=E G Service suisss Cétalonnage
Engineering AG L g Serviiesvizen di trsiur

Swiss Callbration Servics

Zeughnussirasse 43, B0D4 Zurich, Swittariand EFan

Actredite by {he Swss Accroditstion Sarvica (SA5) Actreditation No.: SCS 0108
The Swiss Accreditation Servica is ona of the signatones 1 the Ea
Wuttllateral Agraement for fw recognifion of calibration certilicaies

client  SGS-TW {Auden) Certificats No: ER3-2306_Nov15

CALIBRATION CERTIFICATE

[noct ERﬂDUﬁ - SN:2308

Calitwation procedure(s) QA CAL-DZ.vB, QA CAL-25.vE
Calibration procedure for E-field probes optimized for close near tisld
evaluations in air

Calibeation daln- Navember 20, 2015

This «aration cerificato dosisments the receabilily o naliona! stansards. which raskze the physical inils of messuismenis (S)
The mamsuremants and the uncenainties with conlicencs orobability s given on tha foliowng pages and s part of the cemifice

Ad galibratwons Maye been conducled In the cosed laborlany taallity: environmeant temperature (22 = 5)°C and humiday < 705

Calitsniion Equipmant ssed IMBTE aniical for calibrainn)

| Priny Standerds 18 Cal Date |Ceni Mo Sehad s Calibration

| Fwer maler 44198 GEI2E3874 07-Apr-15 Mo, 217-02128) Mar-16
Powsr sensor 40128 Y 41438087 01-Apr-15 (Mo 217-02128) Mar-18
Ralerance 3 B Alliustal | SN-S5054 (3c] 03-Apr- 95 (e zw-_ng_]ggf_' Mar-1d

Refsrence 20 dB Atteniator | Sh 3577 (20k) 03 Apr15 (Mo 297.02132) Mar-tg
Refarance 30 dB Mtenuator | SN 55928 (300) 01-Apr-15 (Ro. 24702133 Mar-18 |
Raferance Proze ERSOWE | SN 2328 12-0ct-15 |Me. ER3-2326 Dclif) Ock- 18 |
DAEA | S vew 16-ar15 (No. DAEA-THI Mar1h) Mar-18 i

|

Eeanndary Stantens |'m Check Diste (in house) Schooyiad (nack |
RF penetatnr HP AB44C | WSIeA2001 o0 4-fhug 84 {in house chiack Agr-13) In hiouse oheck: Aor-18 |
Netwark Analyzer HP B753E | usarsanses 18-0et-01 {in housa check Od-15] Iy D ise check: Ot 18 :

Mame Funation Signalufe
Calibrated by Cilmidio L atibla - Laburatony Techmalsn. m
fppmved by Kialjs Fokavic Toahnizal Manaps- W;‘

Issisl Mowsmber 21, 3015

This caiibration serificate shall not be raprodused excepl in (Ul wilhoul wilken sppreval of the baratoey

Cerfificate No: ER3-2306_Nov1s Paga 1 af 10
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Calibration Laboratory of 5 Schweariachar Kallorierdienst

Schmid & Pariner £ Service suinse Cétalonnags
Enainesring AG Sarvizio avizers di taratura

Zeighmussirassa 43, 1004 Zurich, Swiedand 5 Swiss Calibration Semnice

Aspieied by lle Swims Acereditabon Servics (S4S) acersliation Ne: SCS 0108

The Swiss Accreditetion Service is one of ihe signalories fo the EA

Multilateral Agreemani for lhe recogailion of calibration certificates

Glossary:

NORMy vz sensiivily in free space

ocp diade comprassian goint

GF creél factar (1/duty_oycle) of (he RF sonal

MNEB CD modulation dependent lineanzation parameaiars

FPalanzation g m rotaion around orobe axis

Polanzation ¥ 4 motation around an axis that is in the plane normal te probe axs (a1 measwemernt canlar),

&, 4 =0 = nommal Ly probe axis
Connector Angle Infoerration used in DASY system lo align probe senser ¥ (o the rebot coondinate system

Calibration is Performed According to tha Following Standards:
a) |EEE Sid 1309-2005, " IEEE Standani for calibration of electromagnelc fiskd sensors and probes, excluding
antennas, from 9 kHz la 40 GHz™, December 2005
by CTIA Test Flan for Hearing Ad Compatibdity, Rey 3.0, Movem bee 2013

l'lllel.hnds Applied and Interpretation of Parameters:
NORMx Y. Assessed for E-field polarization % = 0'for XY sensors and 8 = 00 for Z sansar {f < 900 MHz in
TEM-cail. F= 1800 MHz: R22 waveguide)
= NORM(I)x.y.z = NORMX y.7 * frequancy_response (sae Frequency Response Chart)

=  DCPYyz DCP ale numercal linsanzation perameters assessed based on he data of powsr sweep with CW
signal (no uncerlainty required), DGF does nol depend an eguency nee mgdls

= PAR: PAR is tha Paak to Avarage Ranha that is iol oelibraled but detarmimed based on the signal
charactenstics

o Avyz Beyr Cxyz Dy e VRX .z A B G Dare numerical (inearization param afers assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend an frequency nor
media W is the maximum callbration range expressed in RMS vollage scross the dlade

w  Spherical Folopy (30 dewation from fsotropy) in @ locally homopensous fisld realized using an apen
waveguidp salup,

«  Sensor Ofisel The sensor offset corresponds to the offeet of vifual measureament esnter irom the prabe tip
[on probe axis). Mo telerance required,

«  Connector Anglo: Tho angle b= assessed using 1he nfarmation gained by determining the AMORMy (no
uncaramly reguired)

Cartifita Mo ERE-2306 Naw15 Faga Lor
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ERIDVE — SN:2306 Novamber 20, 215

Probe ER3DV6

SN:2306

Manufactured:  December 17, 2002
Calibrated: November 20, 2015

Calibrated for DASY/EASY Systems

{Note: non-compatible with DASY2 system!)

Cerifificate No: ER3-2306_Nov1s Page 3 of 10
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ERZDVE - SN:2306 Movember 20, 2015
DASY/EASY - Parameters of Probe: ER3DV6 - SN:2306

Basic Calibration Parameters

Sensor X Sensor Y Sansor Z Unc (k=2)
| Mo (uVilVim)®) 1.08 1.12 ] 1.23 =101 %
DCP () 102.8 101.2 105.2

Modulation Calibration Parameters

[]1n] Communication System Mamea A B © D VR UncE
dB dBv UV dB v (k=2)
1o oW % | 00 0.0 1.0 000 | 1850 | 3.0%
i 0.0 0.0 10 186.6
Z .o 0.0 1.0 158.1
10010- SAR Validation (Square, 100ms, 10ms) X 034 50,0 4.4 10,00 36.4 2T Y%
CAas
¥ 0.43 458 26 30.0
z 0.39 48.9 41 37.2
10011 | UMTS-FDD (WCDMA} X | aor 66.2 18.2 261 [ 1221 | 20E6%
CAB
Y | a0 661 | 181 133.0
z 3.28 B7.7 18.9 124.0
EQ’EIB% GEM-FDD (TDMA, GMEK) X 269 718 17.0 933 | 1308 | £19%
¥ 234 712 16.9 1374
o z 268 606 15.3 1312
10081- | COMAZON0 (1xRTT, RG3) x 347 f4.6 1748 397 | 1137 | *056%
CAB
¥ 360 653 18.2 125.9
Z 3.68 65.1 18.6 1971
10295- | COMAZOD0, RC1, 503, olh Rale 26 fr. | X | 542 70.1 267 | 1248 | BT | #14%
AAE
¥ 5.66 713 27.8 B7.9
z 5.89 T 26.9 845

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

* Numericel linearization parameter: uncerainty nat raquined.
Uncertairty is determined vsing the max. deviation from linear razponse applying rectangular distribution and s exprassed for the sguars of the
field waliie,

Certificate No: ER3-2306_Nov15 Page 4 of 10
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ER3DVE — SM.2306 Wovember 20, 2015

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: + 6.3% (k=2)
Cerbficale Mo ERI-2306_Novis Page 5 of 10
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ER30VE — Sh:Z306 Movember 20, 2045

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM.0® =2500 MHz,R22.0°
L S THPTIETIR s TR
- ¥ O " : . 3
Receiving Pattern (¢), 9 = 90°
=600 MHz, TEM,90° f=2500 MHz, R22.90°
| e Wa ! a4 A; a 4 4 @ un i
- e [] . l.‘_:!{'_'-lI (]
Tot = ¥ z Tot X ¥ z
Certificate Mo ER&-ESUE_N_mﬁ R Page &of 10 s o
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)

Receiving Pattern (¢), 3 = 90°
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Uncertainty of Axial Isotropy Assessment: + 0.5% (k=2)
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ER3DVE — SMN:2306

Movember 20, 2015
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Uncertainty of Linearity Assessment: % 0.6% (k=2)
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Mowembsar 20, 25

Deviation from Isotropy in Air
Error (¢, 5), f =900 MHz

Deviallen
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Uncertainty of Spherical Isotropy Assessment: + 2.6% (k=2)
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DASY/EASY - Parameters of Probe: ER3DV6 - SN:2306

Other Probe Parameters

Sensor Arrange ment Rectangular
GConnector Angle (*) 131.6
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Langth ’ 10 mm
Tip Diameter 8 mm
Probe Tip to Sensor X Calibration Point 2.5 mm
Probe Tip to Sensor Y Calibration Point 2.5 mm
Probe Tip to Sensor Z Calibration Point 2.5 mm
Certificate Mo: ER3-2306_Movi5 Page 10 of 10
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19. Uncertainty Budget

HAC Uncertainty Budget
According to ANSI C63.19 [1], [1]
Uncert. | Prob. | Div. | {g) | (eg) Std. Une. | Std. Une.

Error Description value st E H E H
Measurement System

Prohe Calibration +5.1 % N 1 1 1 F5: +5.1 %
Axial Isotropy +4.7 % R va |1 1 +3.7 % +3. 7%,
Sensor Displacement +16.5% | R ] 1 0.145 | +95% +14%

[ Boundary Effects [ +24% | R A3 |1 -J1 [EE [ 1A%, ]
Phantom Boundary Effoct +7.2% R va |1 1] +0.0%
Linearity +4.7% R V3 i 1 3.7 %
Scaling with PME calibration +10.0% [ R V3 1 1 +5.8%
System Detection Limit +1.0 5% R Va3 1 1 +00.6 %
Readout Electronics +0.3% N 1 1 1 +0.3 %
Response Time +10.8 % R V3 1 1 +0.5%
Integration Time +2 6 % R V3 1 1 +1.5%

| RF Amhient Conditions | +3.0% | R [+3 |1 |1 | | £1L7% |
RF Reflactions +120% | R V3 i 1 +6.0 5%
Prohe Positioner +1.2 % R V'3 I 0.67 +0.5%
Proba Positioning +4.7 % R R 1 0.67 +1.8%
Extrap. and Interpolation +1.0% R va |1 1 +0.6 %
Test Sample Related
Device Positioning Vertical +4.7 % R V3 | 0.67 +3.7 % +1.8%
Device Positioning Lateral +1.0% R Va 1 1 +0.6 % 0.6,
Dievice Holder and Phantom +2 4 % R W3 1 1 +1.45% +1. 4%
Power Dirift +5.0% | R V3 |1 1 +2.070 +2.9%
Phantom and Setup Helated
Phantom Thickness +2 4% R va |1 0.67 | £1.4% +0.0%,
Combined Std. Uncortainty +16.3 % +12.3%
Expanded 5td. Uncertainty on Power +326% | £24.6%
Expanded Std. Uncertainty on Field +16.3% | +12.3%

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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20. System Validation from Original Equipment Supplier

Schwelzerischer Kallbrlerdisnst
Service suisse d'atalonnage
Servizio svizzers dl taratura
Swiss Calibration Service

Accreditation No.: SCS 0108

cenificae No: CDB35V3-1052 Mar16

CALIBRATION CERTIFICATE

Ohijacl CD835V3 - SN: 1052

QA CAL-20.vE
Calibration procedurs for di

Calibralion procedurels)

Caolibralion dete March 17, 2016

Calioration Equpment uesd (MATE critizal for callbrabion)

poles in air

This calibretion certificale documarts the treosabdty 1o national standands, which reelize ihe physssal wite ol measuremesis (S}
The measurssnents and the uncartairdies with conficence probability o givess on he ollowieg pages and oo ark of Ve cerilean

Al califwa|ions have been conducted In the closed Ieborstory taciiy: endronment fémparmlune (22 4 3)°C and bumidig = T0%

Lol Bte (Certilluete No.j

Schaduled Callbeton

07-Cet-15 (Ne. 217-02222)
F-0ct-15 (No. 217-02223)
07-Cict-15 (No. 217-02223)
01-Ap=15 (No, 217-02130)

Primary Standands 1o & . }
Powar metar EPM-4424 GHIT480704
Pawnr sunsor HF 84814 LiSaragares
Powar sansor HF 84814 MY&IDH2ATT
Relerence 10 d8 Altenuatar SH: 04T 2/ 08327
| Probe ER3DVE SN 2335
| Proine HADVE SM- EEa
| DAE4 Shic 781
Secondary Slandards 10w
Fowear matar Agilam 441868 SN GBE42420181
Powes sensor HE Edd 134 Bh- US3B4B5102
Fower sensor HP B4BEA 5M LIS3TREEEET 08-Oct-08 ||
Natwolk Anstyzer HP 8753E US3r390585 AB-0et-01
RAF gencrator A2S SMT-06 S BEZEEA011 27-Aug2y
Faaimiin
Caliraied by Jaton Kasiratl
Approved by Kaljg Pokovic

__Gheck Date (in housa)

31-Dec-15 (No. ER3-2836 Decis)
31-Dec15 (No. M3-ED656_Ducis)
Dd-Bep-16 INo. DAE4-TE1_Sepib)

Oel-16
Dl 18
Oot-16
Blar-16
Dec-18
D16
Sep-1&

Schadulad Chack

08-Oct-02 (| In houwsa chack Sap-14)
05-Jan-10 {in hobse check Sep-14)

n house chack, Sep-14)
1 house chick (cl-15)
In housa check Oot-15]

Function
.I_ahcmnury'rsmm

Tl Mansgan

This cassration cartificte shall not be epeodused sxeept m-full withou! wiitien approval of e Bboratory.

In house check: Sep-16 |
In house check: Sep-16
|0 house chack Sap-16
In house check: Octl<16
Irt House cfhack. Ool-18

Slgruivmy

St

Ismuad; Mamh 21, 2006
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Engineering AG e g Servidiosdsro di taratusa

Zeughaussirasse 43, 8004 Zurich, Switzeriand »,d’ﬁl@? Swiss Callbrstion Survice

Mucromind by the Swiss Ascrediaion Servie: (SAS) Accredimtion No.: SCS 0108

The Swiss Ascreditation Service |s one of the signataries to tha EA

Muttliataral Ag Tor the 1 ition of callbration cartliicates

Reterences

(1] ANSKLCES.19-2011
Amencan National Standard, Methods of Measurement of Compalitlity between Wirsless Communiaalions
Devices and Haaring Alds,

Methads Applied and Interpretation of Parameters:

= Coordinate System: y-axls 15 in the direchon of tha dipole arms, z-axis is from the basis ol the antentia
{mounted on the fable) towards its leed point batwaen the (wo dipole grms, %-axis is normal i the other sxes
In eoincidance with the standards (1], the measurement planss (probe sensor center) are salected 10 be A &
istance of 15 min above the top metal edge ol the dipole ams,

= Maasurament Gondifions: Further details are avallable from the hardeopes at the end of the certificate, All
figures stated in the erificate ara valid at ihe frequency iIndicatad, The lorward power 1o the dipals confastar
15 st with a calibraled pewer meter connected and monilared with an ausiliary powsr meter connected o 3
directional coupler. While the dipole under lest is connecled, Ihe forward power s adjusted to the same leval,

= Antenna Positaning: The dipole i& mounted on & HAC Test Arch phaniam using the matching dipole
poaitioner with the ams horizontal and the faeding cable saming lom lhe floor. The measurements are
parformed I & shizlded room with absorbers amound the sslup 1o reduce the retlections.
105 verilied belore the mounting of the dipole under the Test Arch phartam, (hat its arms are pertectly in o
line. It i installed on the HAC dipole pasifioner with its anms parallel below the distectric relerence wire and
able (o move elaslically in verical directian without changing its relative pasition 1a he top center of the Tost
Arch phantom. Tha verlleal distance (o the probe (s adjusted after dipola mounting with a DASYS Surtace
Check job, Beiore the measuremeni, Ihe distenoe between phantom surface and probe tp fs vardlled The
proper megsurement distance is selected by chonsing the matching section of the HAC Test Arch phantom
with the proper devics refersnce paint (upper surlsce of the dipole) and the matching gnd relerence point (lip
of the proba) consldering the probe sensor offsel, The vertical distance to the probe is asseniial for e
AGCUALY.

=  Foeed Foint Impedance and Refurm Loss: Thase parémeters are measured using a HF B753E Vastor Nelwork
Analyzer, Tha impedance 1§ specilied al the SMA connector of the dipole, The influence of reflections wag
eliminating by spplying he averaging function whils moving the dipole n the air, a8t east 70cm away fnom any
abstaches,

®  Cfield distribotion: E flald s measured in fhe x-y-plane with an isoropic ERAD-Nield probe with 100 mW
forward power o the anlenna teed port. In accordance with 1], the scan area is 20mm wide, (15 lenalh
eXeeeds the dipole arm length (180 or 90mm), The sensor center is 15 mm (in 2) abave the melal lop of the
dipole arms, Two 30 maxima are avallable near the end of the dipole arms. Assuming the dipole aims an
pardectly in ona ling, the averags af these two maxima (in subgnd 2 and subord B) is delemined 1o
oompenzata for any non-parallolity 10 1he measwrement plane as well as Ine sensor displacement. The E-tield
valua stated a2 calibration value represents the maximum of the interpotated 30-E-leld, In the plana dbove
tha dipola suface.

Tha repofted uncerainty ol measuremen! (s stated as the slandard Uneearainty o measurement multipled by the
covarage factor k=2, which for a normal dislibution correspands o @ coverage probability of approximately 05%,

GCertificate Mo: COB35V3-1052_Mar1d Pags 2of S
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS V52.8.8
Phantom HAG Test Arch

Distance Dipole Top - Probe Center 15 mm

Scan resolution de, dy = 5 mm

Frequency 835 MHz = 1 MHz

Input power drift =< .05 dB

Maximum Field values at 835 MHz

E-field 15 mm above dipole surface condition Interpolated maximum
Meaximurn measured above high end 100 mW Input power 110.2 Vim = 40.85 dBEV/m
Maximum measured above low end 100 mwW inpul power 1068 Vim = 40.57 dBVim
Averaged maximum above am 100 mW Input power 108.6 Vim + 12.8 % (k=2)

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters

Frequency Return Loss Impedance

800 MHz 15.9 dB 432 0-135Q
835 MHz 26,6 dB 498 0+ 4.6 ji2
900 MHz 16.4 dB S720-147 Q2
950 MHz 20.4 dB 456 0+ 8102
950 MHz 156 dB 5220+ 17.0 2

3.2 Antenna Design and Handling

The calibration dipole has a symmetric geometry with a buil-in two stub matching network, which leads to the
enhanced bandwidth.

The dipole is built of standard semirigid coaxial cable. The internal matching line is open ended. The antenna is
therefore open for DC signals.

Do not apply force 1o dipole amms, as they are liable to bend. The scldered connactions near the feedpoint may be
damaged. After excessive mechanical stress or overheating, check the impedance charactenstics to ensure that the
internal matching network is not affectad,

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

Cerificale No: COBISV3-1052_Mar1g Page 30i5
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Impedance Measurement Plot
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DASYS5 E-fiald Result

Phide 1700 2 L6

Test Laboraory: SPEAG Lah2
DUT: HAC-Dipole 835 MHy; Type: CIDE3SVI: Serial: CDEISV - SN: 1052

Communication Systent. UTD 0 - CW . Freguency: 835 MHz
Meudim parameters used: o =0 Sfin, 5 = 1 p= 1000 kg/m'
Pravmrom section: RF Sestion

Measirement Standard: DASYS (IEEENEC/ANS] C63, 102001

DARYS2 Conliguration:

»  Probe; ERIOVE - SN2336; ConvF(i, 1, 1]; Calllirated- 31.12.2015;

®  Sensor-Surface: (Fix Surface)

®  Electronics: DAES Sn781; Callbrated: 04.09.2015

=  Phantom: HAC Test Arch with AMCC; Type: S0 MAC POL BA; Serial: 1070
s DASY5Z 52.8.8(1258); SEMCAD X 14,6/ 10(7372)

Dipole E-Field measurement @ §35MH2/E-Sean - 835MHz d=15mm /Heuring Aid Compatibility Test (41x361%1):
Interpalated grid: dx=0.50K10 mon, dy=0_500 mim

Drevice Refensnee Pomt: O, 0, <63 min

Reference Value = 1134 Vi Power Drilt= -044 dB

Applicd MIF = 0.00 dB

RF audio inteilerence level = 40,85 dBYim

Emission category: M3

IWIF scaled E-field

Grid 1 M3 Grid & M3 Grid 3 M3
40,5 d8V/m |40.57 dBV/m |40.35 dBV/m
Grid 4 M4 | Grid 5 M4 Grid & M4
35,73 dBV/m |35.8 dBVY/m |35.6 dBV/m
Grid 7 M3 Grid & M3 Grid 9 m3
40,58 dBV/m |40.85 dBV/m |40.78 dBV/m

2.6

4.0

.ou

0dE = 110.2 \/m = 40.34 dBY/m

Cartilicate Mea; CO835YV3-1052_Mars Pags 5ol s

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.
2 Ve R lF*ﬁéfﬂﬁ%J i@%‘?ﬁﬂ%‘?;’/ﬁﬁh Fif TﬁJEﬁL’*ﬁfﬁh@ fwﬁl?{%”« ° 7#%@;“,%7@7# 2 }WFF‘IF'I?:"FI' > ﬁ'ﬁﬂl’ﬁ’fﬁ@i °

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at



Report No. : E5/2016/60033
Page: 62 of 66

- = (T
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Schm[d & F_'artner iuﬁé ¢ Service sulsse détalonnage
Englneerlng AG e Servizio svizzero di taratura
Zoughaussirassa 43, 8004 Zurich, Bwitzerland N 5 Sulee Calliratian Barise
Trkg | AT
Aesradilan by iha Swiss Accraditalion Senveoe {SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one ol the signatalies to the EA
Multilateral Agreement for ihe recognition of callbration cerificates

Clieal  SES-TW (Auden) Cartificate No: CD1880V3-1044_Mar16
CALIBRATION CERTIFICATE

Object CD18B0V3 - SN: 1043

Callbeation protadunais) QA CAL-20.vE
Callbratlon procedure for dipoles in air

Calibeation date March 17, 2018

| This callbration cenifizate documants the fracesbiity ta nations! standards, which realize e physical units of imessuramants (51,

| Thi measurements and Ihe uncartaintiss wilh confidance probabdiy are given on the following pages and are part ol the cerilicaie,
|

| All eallbrabens have pesn condusted In 1he closed laboratony faciiy | sswironmen lempesilung {22 = 3)°C and kamidity < 70%
| Calibiation Equipmant Used (MATE critical lor callbratian)
| Pumary Standards [+ Cal Dale (Cardiiioale Mo ) Seneduled EHJHJ@DEI F
| Power meter £PM-4aza GRITAEYT O7-0ct-15 (No. 217-02222) Chal-16
| Power sensof HP 84814 US37292783 O7-Ocl-15 (Mo, 217-02223) Oal-18

Pover sensor HP 24814 MYaiog2aty O7F-Oct-15 (No. 217-02223) Ot-18

Flafaence 10 dB Aleusto SN S0a72 / De327 O1-Ape-15 (Mo 217-02130) a6

Probe ERADVE SN- 2336 31-Dec-15 (Mo ER3-2336_Dec15) Dec-16

Probe H3DVE SN, 6065 31-Dec-15 (Mo. H3-6065_Dects) Dec-16

DHE4 BNTH 04-Seg-16 (Mo, DAE4-TAT_San15) Sep-1E
| Secunddry Standanls e Chack Dale (in house) Schedulad Gheck
| Pevwar mestar Aglend 44108 SM: GEA242H T D3 0el-05 {in howsa chisck Sap-14] In ¥mume chack: Sap-16
| Power sensol HP E44124 SN LS3EdE5102 05-Jan-10 |m houss check Sap-14) In house check: Sap-16
| Power sepsor HP 84824 SN LUB3T205507 08-Oct-08 (in house check Sep-14) In housa check- Sop-16
| Network Analyzes HIF BTEIE UsS7ao05a5 18-Oct-i1 {in howsa check Oct-15] In howse check: Oct-16
| AF generaior A&S SMT-056 SN- 832283017 27 P12 (In house check Ocl-15) In hiowse sheck: Ool-18
! Hame Funetiony Sigriiure

Callbratad by: aten Kasiat Laburaloey Tocwaian

e
| Appraved by Katja Fokovic Technieal Mandges . e
| A
-~

| |ssuwe March 21, 2016
| This calibralion cariificale shail not be regrodbeed e 11 Tl wihout winlen approval of me laboralory.

Carfificate Mo COTB0VI-1044_ Mari B Page 1ol 5
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" 4 UL
Calibration Laboratory of {{\x__r_;,jﬁ: Schwaizarischer Kallbrigrdienst
Schmid & Partner - 5 Serelce suisse d'dialonnage
Englnaaring AG Tt Sarvizio svizzaro di et
Zoughausstrazss 43, 8008 Z2rich, Swimeriand g”w"':?»“? Swiss Callbration Service
ket
#ocredied by e Swise Accrediianon Sswice (SAS) accrnditation No: SCS 0108

The Swiss Accreditation Sarvics s one of the signatories to the EA
Mulilladers) Agreemesd for the reesgnition of callbration corfificates

Relerences

171 ANSI-CE3.18-2011
American National Standard, Methods of Measurement of Compatibility betwesn Wirel2ss Communizalions
Davices and Heanng Aids.

Methods Applied and Interpretation of Parameters:

= Coordinats System. y-axis is in the direction of the dipole ams, z-axis is from lhe basis of the anlanna
(mounted on the @bla) owards s leed poin Belween he lwo dipole arms, k-axis |s normal to tha other axes.
I colncidancea with the slandards [1], the measdremen! planes (probe sensor cenfer) are selectad to be at a
distames ol 15 mm above the top metal edge of the dipale srms.

s Measurement Condilfons: Further datalls are availabia from the hardeopies at the end of the certificate. All
figures staled in the cerificate are valid at the freguancy indicated The forward power to the dipsle sonnecior
15 sat with a calibrated power metar connected and monitored with an auxiliary powers meter connacted o a
directional coupler. Whila the dipole under test is connected, the lorward power s adjustad 10 (he same level.

= Antenna Positioning: The dipole is mountad on a HAC Tast Arch phantam using the matching dipole
pasttioner wilh he arms horizenial and the feeding cable coming rom the floor. The messurements are
performed in 2 shialded room with absorbers around the selup 1o reduge the reflectians,
It ie verfiied belfore the mounting of the dipole under the Test Arch phantom, thal its anms am perfectly ina
lina. It i& Installed on the HAC dipole positionar with its arms parallel balow the diglsctric refarance wire and
able to move elastically in verfical direction without changing its relative posifion to e top centar of the Test
Arch phantam. The verical distance to the prabe is adjusted after dipala mounting with a DASYS Surfacs
Check job. Bafore the measuremant, the distance betwean phantom surface and probae fip is venfied. Tha
proper measirement distance i@ selecied by choosing the malching section of the HAG Test Arch phaniam
wilh the proper davics reference point (upper surface of the dipele) and the matching grid reterence point (Hp
ol the probe) considenng the probe sensor offsel. The vertical distance 10 the probe 55 essential lor the
accuracy.

v Feed Pont impedance and Retum Loss: These paramelers are measured Using 2 HP BY53E Veeior Network
Analyzer. The impedance is specified at the SMA connector of the dipale. The Influence of raflections was
aliminating by applying the averaging funclion while moving the dipole In the alr, 3l lRasl 70om awsy Iram any
obetacles.

*  E-fipld distribetion E field is measured In the «-y-plane with an isotropic ERAD-feld probe with 100 mW
Tarward powar lo the antanna feed point. In accordance with [1), he scan area is 20mm wide, ils (ength
excaads the dipole arm lenath (180 ar 90mim). The sensor center is 15 mm (in 2) above the melal lop of he
dipole arms, Two 30 maxima are available near the end of the dipole.arms. Assuming the dipoka arme are
porfactly in one fing. the average of ihese two maxema (in subgnd 2 and gubgnd 8) is delermined (o
compensate for any non-parallelity lo 1he measurement plane as wall as the sensor displacement. The E-fisld
value stated as calibration value represents ihe maximom of the inierpolated 30-E-feld, in the plang above
the digole surface

The reporied uncerlainty of measurement is stated as the standard uncad=sinty of measurement multiplied by the
coverage factor k=2, which for & rormal disinbuiion comesponds to = coversge probabilily of approximalely 36%.
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tWeasurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS V52.8.8
Phantom HAG Test Arch

Distance Dipole Top - Probe Center 15 mm

Scan resolution d, dy = 5 mm

Frequency 1BE0 MHz = 1 MHz

Input power drift = 0.05 dB

Maximum Field values at 1880 MHz

E-field 15 mm above dipole suriace condition Interpolated maximum
Maximum measured above high end 100 mW input power 89,3 Wm = 39.01 d8V/m
Maximum measuraed above low end 100 mW input power 86,3 V/m = 38,72 dBV/m
Averaged maximum above arm 100 mW input power 7.8 V/im +12.8 % (k=2)

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters

Frequency Return Loss Impedance

1730 MHz 23,7 dB 48.0 0+ 6.4 0
1880 MHz 20.2 dB 5100+ 880
1900 MHz 20.3dB 5420 +91j0
1950 MHz 28.1 dB 54.1 02+ 0.5j0
2000 MHz 21.4dB 4230+ 1.6j0

3.2 Antenna Design and Handling

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

The dipole is built of standard semirigid coaxial catile. The internal matching line is open endad. The antenna is
therefore open for DC signals,

Do not apply force to dipole arms, as they are liable to bend. The soldered connections near the feedpoint may be
damaged. After excessive mechanical siress or overheating, check the impedance characteristics to ensure that the
internal matching network is not affected.

After long term use with 40W radiated power, only a slight warming of the dipole near the feedpoint can be measured.
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Impedance Measurement Plot
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DASYS E-field Result

Dare: 17.03. 2006

Test Laboratory: SPEAG Lab2
DUT: HAT Dipole 1880 MHz; Type: CDIBS0VI; Serial: CDISSOVE - SN: 144

Comsiunication System; UTD O - CW ; Frequeney: 15884 MHz
Medium parameiers used: o =0 Sy, ¢, = I p= Iljl:l”l\'gp'ml
Phantom section: RF Section

Measuremsent Stendard: DASYS (IEEETECFANST C63. 19-201 | )

DASRYS2 Configuratinn:

= Probe: ER3DVE - SN2336; ConvF(l, 1, 1); Calibrated: 31.12.2015;

& Sensor-Surface: (Fix Surface)

= Electronics: DAEA Sn781; Calibrated: 04.09.2015

*  Phantam: HAC Test Arch with AMCC; Type: SD HAC PD1 BA; Serial: 1070
= DASY52 52.8.8(1258); SEMCAD X 14.6.10{7372)

Dipole E-Field measurement @ 1880MH»/E-Sean - 18800 Hz d=13mm/Hearing Aid Computibility Test (41x181x1):
Ipierpolated grid: da= 5000 mm, dy=05000 mam
[Device Weference Pomt: 00, 0, 6.3 mm
Reterence Value = 1476 Vim: Power Drifi = 0.00 dB
Apphied MIF = D dB
RF audio interference level = 39.010 dBVim
Emission category: M2
MIF szaled E-fleld

Grid 1 M2 Grid 2 M2 Grid 3 M2
38,89 dBV/m |39.01 dBV/m |38.88 dBV/m
Grid 4 M2 Grid 5 M2 Grid & M2
36.59 dBV/m |36.66 dBV/m |26.53 dBV/m
Grid 7 M2 | Gridamz | Grid 3 m2
38,52 dBV/m |38.72 dBY/m |3B.65 dBV/m

-1.00

-2.00

-3.00

-5.00
0 dB=89.26 V/m = 39,01 d8V/m
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