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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

Matt Kuo John Yeh

Date: Dec. 28, 2016 Date: Dec. 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  [HTC Corporation

No.23, Xinghua Rd., Taoyuan Dist., Taoyuan City 330, Taiwan

Applicant Address
(R.0.C)
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4. Description of EUT

EUT Name Smartphone
Brand Name HTC
Model No. 2PYR200 / 2PYR210
FCC ID NM82PYR200
XIGSM XIGPRS XIEDGE

Mode of Operation  |[>XIWCDMA  [XJHSDPA XIHSUPA
XILTE FDD [XBluetooth ~ [XWLAN 802.11 b/g/n(20M/40M)

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 ma 1/8.3 (1Dn1UP)
Duty Cycle (supp _ )

WCDMA 1

LTE FDD 1

(Data only, not support VoLTE)

WLAN 802.11 b/g/n(20M/40M) 1

Bluetooth 1
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GSM850 824 — 849
GSM1900 1850 — 1910
WCDMA Band I 1850 — 1910
WCDMA Band IV 1710  — 1755
WCDMA Band V 824 — 849
TX Frequency Range |LTE FDD Band Il 1850 — 1910
(MHz) LTE FDD Band IV 1710 - 1755
LTE FDD Band V 824 — 849
LTE FDD Band XII 699 — 716
WLANS02.11 b/g/n(20M) 2412  — 2462
WLANS02.11 n(40M) 2422  — 2452
Bluetooth 2402 — 2480
GSM850 128 — 251
GSM1900 512 — 810
WCDMA Band I 9262 — 9538
WCDMA Band IV 1312 — 1513
WCDMA Band V 4132  — 4233
Channel Number LTE FDD Band I 18607 — 19193
(ARFCN) LTE FDD Band IV 19957 — 20393
LTE FDD Band V 20407 — 20643
LTE FDD Band XII 23017 — 23173
WLAN 802.11 b/g/n(20M) 1 — 11
WLAN802.11 n(40M) 3 — 9
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
LTE DT No Yes, WiFi or Bluetooth
\ Yes No
Xl Yes No
WiFi 2.4G/5G DT No Yes, WWAN or BT Yes No
Bluetooth | 2.4G 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
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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

robol conirolicrn

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
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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/mto > 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

7.4 Phone Holder

Description

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

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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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.

Chapar Povarer Tolleter . |
Sigpal Drirectiomal
Cremerator. . coupler .
| | Feferance Dipols.. |

FPovrer Tuleber
Fefererce. .

Figure 15,
Setap for Desired Chapaxr Poarer to Dripole

| Chatpnat Pomarer Tuleter ., |
Sigral Irirectiomal
Srmplifier. .
Chererator. . conapler..
| Feference Tripole.. |

Porvrer Bleter

Feferetu e .

Figure 16,
Setap to Dripole..

Fig.3 System verification

For E-Field Scan

Mode | "e | Power(dsm | 1 (vim) | 2(vim) | vaivetvim) | 2V | M Date
Ccw 835 20 115.8 108.5 108.5 3.36% | Dec.23, 2016
Ccw 1880 20 94.66 92.08 87.8 6.34% | Dec.23, 2016
Note:
For E-Field, the deviation is [(E-Field 1 + E-Field 2 ) / 2 — Target value] / Target value x
100%

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 l'iﬂéﬁi’:ﬁ‘»’['E'%‘Tiliﬂn::‘ii/fifﬁ#x Fif [ﬁJEﬁﬂ*"Fifﬁﬂx@ \'ﬁ?ﬁ%‘« ° 4*-1‘1%}7{»%’:; £ pl?{pw?ﬁ‘ > T\P‘f’f[ﬂiﬁ 7
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/C0003
f Page: 16 of 64

. . i ]'__ —

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 32.27

(?Sk,l”sii’)o 190 32.38
251 32.42

512 29.43

G(%'\If/lé%o 661 29.72
810 29.65

9262 23.87

WCDMA Band I 9400 23.79
9538 23.83

1312 23.86

WCDMA Band IV 1412 23.88
1513 23.84

4132 23.37

WCDMA Band V 4183 23.44
4133 23.31
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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 32.42 3.63 36.05 Yes
GSM1900 29.72 3.63 33.35 Yes
WCDMA B2 23.87 -27.23 -3.36 No
WCDMA B4 23.88 -27.23 -3.35 No
WCDMA B5 23.44 -27.23 -3.79 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.
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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
Manufacturer ees Type number calibration | calibration
Schmid & Partner
,I . E-Field Probe ER3DV6 2306 Nov.23,2016 [Nov.22,2017
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 |Aug.23,2016|Aug.22,2017
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 . N5181A [MY50145142|Feb.19,2016 |Feb.18,2017
Generator
Radio
R&S Communication | CMU200 113505 |Aug.19,2016 |Aug.18,2017
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
Agilent Power Sensor E9301H |MY52200004|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 | Power | nq g Level  |RESULTI era31.2.2
Factor (dBm) dB(V/m)
128 3.63 32.27 0.02 34.88 M4 789
GSM 850 190 3.63 32.38 0.00 34.90 M4 789
251 3.63 32.42 0.00 34.44 M4 789
. Audio
. Modulation | Conducted
E-Field Power Interference Excl Blocks
Emission |Channel| Interference | Power | np ) Level  |RESULT| 6143122
Factor (dBm) dB(V/m)
512 3.63 29.43 0.04 24.59 M4 123
GSM 1900 661 3.63 29.72 -0.06 23.88 M4 123
810 3.63 29.65 -0.12 23.35 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: 2016/12/23

HAC-E_GSM 850_CH 128

Communication System: GSM Frequency: 824.2 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: 2016/11/23;
o Sensor-Surface: (Fix Surface)
o Electronics: DAE4 Sn1374; Calibrated: 2016/8/23
e Phantom: HAC Test Arch
DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
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 = 44.72 V/m; Power Drift = 0.02 dB
Applied MIF = 3.63 dB
RF audio interference level = 34.88 dBV/m
Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
33.49 dBV/m|33.79 dBV/m|33.13 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4
34.37 dBV/m|34.88 dBV/m|34.51 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
35.17 dBV/m|35.64 dBV/m|35.1 dBV/m

Cursor:

Total = 35.64 dBV/m

E Category: M4
Location: 0, 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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dB

-1.40
-2.81
-4.21
-h.62
-F.02

0 dB =60.52 V/m = 35.64 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: 2016/12/23

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: 2016/11/23;
o Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn1374; Calibrated: 2016/8/23

Phantom: HAC Test Arch

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)

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 = 44.88 V/m; Power Drift = 0.00 dB

Applied MIF = 3.63 dB

RF audio interference level = 34.90 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
33.53 dBV/m|33.9 dBV/m [33.36 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4
34.33 dBV/m|{34.9 dBV/m |34.57 dBV/m
Grid 7 M4 Grid 8 M4 Grid 9 M4
35.02 dBV/m|35.56 dBV/m|35.05 dBV/m

Cursor:

Total = 35.56 dBV/m

E Category: M4

Location: -0.5, 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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dB

-1.28
-2.56
-3.85
-h13
-6.41

0 dB =59.95 V/m = 35.56 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: 2016/12/23

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: 2016/11/23;
o Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn1374; Calibrated: 2016/8/23

Phantom: HAC Test Arch

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)

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 = 42.33 V/m; Power Drift = 0.00 dB

Applied MIF = 3.63 dB

RF audio interference level = 34.44 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
33.02 dBV/m|33.46 dBV/m|33.02 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4
33.79 dBV/m|34.44 dBV/m|34.13 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
34.51 dBV/m|35.1 dBV/m |34.63 dBV/m

Cursor:

Total = 35.10 dBV/m

E Category: M4
Location: -1, 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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dB

-1.23
-2.47
-3.70
-4.94
-6.17

0 dB =56.88 V/m = 35.10 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: 2016/12/23

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: 2016/11/23;
o Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn1374; Calibrated: 2016/8/23

Phantom: HAC Test Arch

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)

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 = 8.460 V/m; Power Drift = 0.04 dB

Applied MIF = 3.63 dB

RF audio interference level = 24.59 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
25.64 dBV/m|25.91 dBV/m|25.16 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4
21.88 dBV/m|23.16 dBV/m|22.42 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
22.69 dBV/m|24.59 dBV/m|23.99 dBV/m

Cursor:

Total = 25.91 dBV/m

E Category: M4

Location: 0.5, -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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dB

-2.39
-4.77
-f.16
-9.54
-11.93

0dB =19.74 V/m = 25.91 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: 2016/12/23

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: 2016/11/23;
o Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn1374; Calibrated: 2016/8/23

Phantom: HAC Test Arch

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)

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 = 7.935 V/m; Power Drift = -0.06 dB

Applied MIF = 3.63 dB

RF audio interference level = 23.88 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
25.68 dBV/m|25.84 dBV/m|25.23 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4
21.69 dBV/m|22.41 dBV/m|22.17 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
22.32 dBV/m|23.88 dBV/m|23.62 dBV/m

Cursor:

Total = 25.84 dBV/m

E Category: M4

Location: 3.5, -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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dB

-2.49
-4.98
- 47
-9.96
-12.45

0dB =19.58 V/m = 25.84 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: 2016/12/23

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: 2016/11/23;
o Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn1374; Calibrated: 2016/8/23

Phantom: HAC Test Arch

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)

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 = 8.631 V/m; Power Drift = -0.12 dB

Applied MIF = 3.63 dB

RF audio interference level = 23.35 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
24.93 dBV/m|25.63 dBV/m|25.48 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4
21.42 dBV/m|23.11 dBV/m|23.05 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
21.14 dBV/m|23.35 dBV/m|23.26 dBV/m

Cursor:

Total = 25.63 dBV/m

E Category: M4
Location: -2, -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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dB

-2.29
-4.59
-b.68
-9.18
-11.47

0dB =19.13 V/m = 25.63 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: 2016/12/23

Dipole CD835_SN:1052

Communication System: CW; Frequency: 835 MHz
Medium parameters used: 0 =0 S/m, &, =1; p = 1000 kg/m3
Phantom section: RF Section

DASY5 Configuration:
o Probe: ER3DV6 - SN2306; ConvF(1, 1, 1); Calibrated: 2016/11/23;
o Sensor-Surface: (Fix Surface)
o Electronics: DAE4 Sn1374; Calibrated: 2016/8/23
o Phantom: HAC Test Arch
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Dipole E-Field measurement: Interpolated grid: dx=0.5000 mm, dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 112.5 V/m; Power Drift = -0.03 dB
E-field emissions = 108.5 V/m
Near-field category: M4 (AWF 0 dB)
PMF scaled E-field

Grid 1 M4
107.3 V/m

Grid 2 M4
108.5 V/m

Grid 3 M4
105.4 V/m

Grid 4 M4
65.16 V/m

Grid 5 M4
65.30 V/m

Grid 6 M4
63.11 V/m

Grid 7 M4
115.7 V/im

Grid 8 M4
115.8 V/im

Grid 9 M4
109.0 V/m

Cursor:

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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Total = 115.8 V/m

E Category: M4

Location: 2.5, 78.5, 9.7 mm
dB

-2.0
-4.02
-6.03
-8.04
-10.05

0dB =115.8 V/im = 41.27 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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Dipole CD1880_SN:1044

Date: 2016/12/23

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: 2016/11/23;
« Sensor-Surface: (Fix Surface)
o Electronics: DAE4 Sn1374; Calibrated: 2016/8/23
o Phantom: HAC Test Arch
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Dipole E-Field measurement: Interpolated grid: dx=0.5000 mm, dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 164.8 V/m; Power Drift = 0.01 dB
E-field emissions = 92.08 V/m
Near-field category: M3 (AWF 0 dB)

PMF scaled E-field

Grid 1 M3
93.33 V/m

Grid 2 M3
94.66 V/m

Grid 3 M3
93.06 V/m

Grid 4 M3
72.54 V/m

Grid 5 M3
72.99 V/m

Grid 6 M3
71.72V/m

Grid 7 M3
90.82 V/m

Grid 8 M3
92.08 V/m

Grid 9 M3
90.31 V/m

Cursor:

Total = 94.66 V/m

E Category: M3

Location: 0, -32.5, 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
-1.95
-2.93
-3.90
-4.88

0 dB =94.66 V/m = 39.52 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

Calibration Laboratary of
Schmid & Partner

Engineering AG
Feaghaussirmias L3, B004 Tifich, Swamiiaed
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Galibration valn August 23, 208
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Al cabbmlions mve been ciriased i iha dasad lbombony ol eovnonmant sompoestees (52 & 010G and by < T0%

Cakhmine Eyuomani usad [MATE ool dor calbiifaan]
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Belhilery Muttimalor Tygps 2000 | EFe DH1GEETYH

(S ap-15 e 153 =1 =]
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Calibration Laboratory of LA

Schmid & Pariner | i “E”fﬁﬁ% iy ey
Enginaanny AG o= st Serslza sviezer il Wi

Toughaissirasse 43, S50 Turicn, Switneriand R-ﬂ,l :F" 5 Swide Cabwaion Seriee

Acoedied by e Sess Accimdinlon Senoce [SAS) Accrnditnlion fn: SCE 008

Thar Swins Acoreditaiion Seariice i ona of the signatceios io the E&
MultBaborad Agreament for B recogniSon of califiason cortiScalns

Gloazary

DAE data acquisition elestronics

Cannector angle  infarmation used in DASY =ystern to allgn probe sensor X to the robol
coardinate system

Methods Applied and interpretation of Parameters
= [OC Vaoltage Measurement: Calibration Factor assessed lor use in DASY systam by
comparnison with a calibrated instrument racsable o nallomal standards, The Tigure given
carresponds bo the full scale range of the valimeter in he respective range

=  Connacfor angle: The angle of the connector is assessed measiiing the angle
mechamcaly by 8 ool inserted. Lincerainty s nal reguired.

» The lollowing parameiers as documented in the Appendi confain technical intarmation @s e
resull lrom the perfarmiance iest and regulie no Uncerainty,

DO Voltage Measurement Lingariy: Verification of the Linearfly at =10% and <10% of
the nominal celibration valtage. Influence of offset vollage & Includad In this
measuremant,

*  Common mods sensifivity: Influence of a posifive or negative common mods voltags on
the diftererilial maasuiemeant,

& Channel separation: Influenoe ol a yoltage an tha fislghbor channels not subject to an
input voliage.

s AD Cormverer Valuas with Inputs sharted Veluas on the internal AD eanvartor
oomresganding 1o Zete Input valtage

»  input Gffsat Measurerment. Output voltage and statistical resuits ovier a lange numbar of
Zera Voltage measurafments.

« Input Offset Swrrend: Typical value for informatian; Maximum channel Input offset
current, not consldirng the inpul resistance.

& mpoul rasisiance: Typical valus lar iRfarmation: DAE Input resistanca at the connactor,
during intemal auip-zereing and dukng massuremant,

»  Low Battery Al Vollage! Typical value for information, Below this voltage, 8 battery
atarm mgnal i2 generated,

«  Power consumpiions Typical value lor inffarmation. Supply clrrents in vanols operating
modes,

Cnrtfiicats Ho: TWES-1T74_Aug! B Page 2 ol
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OC Vaoltage Measiremenl
D - Corverier Ragondlion qgiminsl
High Range: 1LER = 3V, Adll mnge = 00, .. 30 my
how Ramge: IL5E = Binv full mrge= 4. 4+3my
DASY measursmenl pararelens Aulo Tar Time. 3 sec. Massurng (e 3 s
Calibration Faclors X ¥ z
High Bange A03E3T ¢ 0.02% (kep) | AOT006 £ 00D% (k=) | 404 150+ 002 (k=)
Low Rangs J.06575 = 1.50% (k=) | 3967159 £ 1504 (=0 | 3065036 + 1.50% (k=3
Connector Angle
|Ennm¢whghbjba-ma¢nﬂ-1$'fﬁm | dg BT -
Cargheats Mo! DAE-137d_Augi = Foopd ot
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Appendix (Additional assessments outside the scope of S5CS0108)
1. DC Voltags Linsar|ty

High Range Anading (V) | Dittarance (uv) Ervor (%)
Channel X+ Input 3817 (R} Q.00
Channel X + It | zomsza 057 T
Ehannel ¥ - input NG .52 0
Channel ¥ & il 200041 10 3pa a.00
Channel ¥ = Irput 20002 96 A, 78 0
Channel ¥ = Input 20007 AG -1.33 oot
Chanmnal £ + Input FICART 255 Do
Channel Z » Input 20002 57 2 | -0,
Channel 2 - Input 20008, 290 [ 0.
Low Rlangs Reading (V) Ditferenca (V] Errar {H) I
Channsl X = Inpui 2001 14 a.a7 2 l
Channal £ + h-1pu| 20080 o7 003
Channei X - Input A6 TS a1 3208

| Chanmed ¥ - hmT F0. 82 006 B4 0.0d
Channed ¥ + Input AT 051 025
Channe ¥ - gt MR | 0.4 a5
Channel ¥ & Ijaist 200050 0.7 Sl
Channel Z + It THEL36 .24 062
Channel Z - Inpuit 200,74 .45 .73

2. Commaon mode sensitivity

DASY imapsuremen P_m'arrmnrs' Aunio Zorp Tipe: 3 sia; Maasuiing ims. 3 ssc
Common modes High Rangm Low Range
Input Yoltmge (mV) Average Aeading (uV) Average Reading (L)
Charined X 200 .o a.8a ]
- 200 N -2 09 -A.73
Channal ¥ 200 7,56 712
200 -6.69 ST
Channal at o] 585 a2 E
: 200 -0.5d -i1B

3. Channel separation
CIASY flaasament paramalen: Aulo Zars Time: 5 sec W& gsuring lima; 3 sac

Inpin Voltage (mY] | Channel X [wV) | Ghanpal ¥ {V) Chanmnel Z [pV)
Chanmal K 204 _— & 228 1.8t
Channel ¥ 200 #.65 - A8
Channel £ 00 ingsa a0z
Canfcain Mo DAE4-137d_Aug 18 Page ol &
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4, AD-Converter Values with inputs shorted
DASY measummen parameers: Ao ar Time: 3 sac; Megzurng ime: 3 sec
High Range [LSE) Low Range (LSE)
Channel X 15GEE 14708
Channel ¥ 16155 IREAG
Chanmal £ TEIES 15866
5. Input Offeet Measurement
DAY ineasuremen| peramalars: Aulo Zem Time: 3 sea; Measuning lime: 1 sac
Input 1 0bAL
| Aversge(av) | mn. Oftsst ] | max Oftar vy | '::;‘“""
Channel X (R 0.20 180 053
Channal ¥ ] | 7 124 0.50
Channsl T 1,50 | aap 033 057
6. Input Offset Current
Memiral Input crruang aflses curen o all charmels: <2514
7. Input Resistance (Typical veses lofamiomation|
Zaralng (ki) Measuring [MOhm)
Chamnmal X o 0
Chanmned ¥ ] 200
| Channd £ 200 200
8. Low Batiery Alarm Voltage (Tvpice values i infarmalion) s
Typical values Alarm Level (VDE)
Supply [+ ¥Woe) +7.8
Supahy - Vea) 78
9, Power Consumption Typical valsés lor infemation]
Typlcal vaiues Switched off (mA] | Stend by (mA} Tramsmilling (m)
Supply {+ Vec) -+, 4B 14
Supply |- Ves} -0 o E
Cortificate bo: WES-1374_AulE Faga &0l E
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Calibration Laboratery of f'%;ﬁ"%_ 5 Schweliefischor Kalboiadiess!
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|CALIBRATION CERTIFICATE
! e ERJEVE - SM 2306
Cobralon protedurots) Qi CAL-02.9B, QA CAL-Z5 w8
Calibration procedure for E-field probas optimizad forcloge near flald
evaluatiens in i
Crlratiian i Movember 23, 2018
This calis ¥ a1 k L] [k 105 T] . wihich resize fae phisical Unis of messuremenis (S0
The ana tna Al ki aH gven S0 the slkowng sagas asd A part o the cedficais

Al palhriioss hres boen condusted in the coses bboralory faci ey emamment tempemters (22 £ 35S and hemidty = T0%W.

CalEmian Equpman) ussd ETE crinzal ke calliamm |

Pronary Sieulaoe i Gl Disle S ficats o] | Shmchied Cakrstion
Power meier i SN T (Hifipr 18 (Mo 27 OEMASATE R | - 4T
FPower senmor HAFTH1 Sk MpaEAd It 18 (Mo 2170268 | gy
Foeergonsor WAR-Z81 | EWM034E 000000 | 0B Ape1E (Mo 2970228 | hpr AT
Refarance 20 B Alerdane HH-EETT AR 05-Ap-16 Mo 217 -[ErE) , aprAT
R Pebon ERAOMY S 256 B8 (Mo, ERC-02E. O o) Qa7
DAEL SH THe 31w (Mo DAE 41D N8} T
Senondany Slandards D Chees Dol [n houses) Sarrthe Deack
Poavir maked E44108 G EE41253E7 OG-Apr 48 (in hmise chaok J - In house cheek- Jur-10
oo asroes 44124 M. 4140287 DE-Apr A5 i ouse sheck Ji-381 | In house chess: Jus 18
Perwer mpremer EAA1TA, S COATI0I0 BT (I Nt check 1) I Mo sk Jue- 18
AF penersioe 499 0400 SN GRS T Augeal {in house check un-18; In howrss shuseic Jur-18
Mook Azalymer HP BTE3E | SM: UEITI0058E it (i s check Ol 16) In hreses chieie Qel-17
M Funiain o ~ Sgaue
Cabbenred by Mchapl Weka Labpentrery Tusheizan mr
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Calibration Laboratory of AT, e —, 5 * i
Schmid & Partnsr — h :‘1 G Saries miw issinnnage
Engireenng A Barvizlo Siizis & 0 isles
Eaighnuss|rese 33 B304 Zui bl Swlzebani (:- iy e {.-" 5 SwiaE Calmemea Sirkizi
Rl 11 I
Acrarii by i Serns Aotk ive Soraos [EA57 Aoeesditssan pin. 505 008
T Swnms Accrecimbion Servioz i3 one of [he aignascsies to the E64
fuliiiattral Agresmen| inr S Eoognition nd cuihration certi e
Glossary:
MM 7 sensliivily inires space
oGP tind e compression posin
CF sl fector (Viuly_mele) of e RE signal
WE .0 frodilElion Dapandent insanzsiog pafsTules
Potgrestion o m nelulitn amind proiss e
Folarzation B rotation angund @ adls st is (0o pEed RomEd 0 prooe aKE (al Measusmel G,
g, 8 = {isnomal 0 probe Geis
Saimesine Angle infarmakon used in DASY sysfem oadlgn protie Sensm K ba Bue mbol coomd|male syssem

Calibrstion is Performed According to the Following Standards:
a) |EEE Sn 1 309-2005, ° IEEE Stardard o calibration of ekcroriaginsio el ssnsom ann prooes, sccloding
anammas; Fom S sz o 40 Sk, Dooember JEE06
By OTiA Test Planfor Hoarng Al Gomeatility, Rey 3.0, Novembar 2013

Muﬂmds Appligd and Interpratation of Parameters:
NORMy, .z Assessed [or E-fiskl polerizalion 8 = 0 [ur WY sensons ared § = 30 for 2 semson (T< 500 WH2 i
TEM-cal f= 1600 MHz, RZ2 wevegidas),
o NORMT Xy = NOEU y.7 * fopaeicy mepanss (ses FrEguency Resnonae Ciwr),

&  DOPY e DEP am umeneal lineartration paramsters aesaaues s o) e-dals of e s wln [w]
signal (no wocetainty regquired), DCF doss nol dapard on freguaney nor madia

& PR PAH = IRe Poak W Aversgn Rata tha ks not callbeaded bul dejsminsd bosed b e digmal
EhEarisis e

o Mgy By e Gy e Oxp 2 VRILy e A B, C 0 B numercsl insanaation peametats pesessad bangnd on
Ihe csila f power swee e specis moc lstan signal The pammeters do nol deoerd on freglensy 1k
iMada, VR e e M dimum calbirenon mnge sxprassed in RS ynitoge artoss the ditds

»  Spliwical sadiagy (30 dewaln M soimay)! in 3 ooy Apmogenands fald reaiizad using ot opern
iy S Lde SEun,

v Sensar s The sereor offset comasponds b Bie ol8s o 4 Inual measuremsant pentar frem 1hs pmba fo
|k probe sas ], Mo talerEncs maidieg

s Corwmiior Snple The angle ks assessed usmg the mhemalicn camad Sy As=iminneg e SO N
incrtaitly reguired)

[ [ = peea e LT Pagw g o 16
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ERIDVE - SH:0a Sasember 23 2096

Probe ER3DV6

SN:2306

Menufactured:  December 17, 2002
Calibrated: MNovembar 23, 2016

Calibrated for DASY/EASY Systems

{Moie: nar-rompalible wsh DASY2 sysiaml]

Camncale Mo ERI-FI06 MovTh Pope 411
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Dy~ Shaiec Wisimued 23, 201

DASY/EASY - Parameters of Probhe: ER3DVE - SN:2306

Basic Callbration Parameaters
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ERIDVE — SH: 2006 Mavermiber 23, 2116

Frequency Response of E-Field
(TEM-Cell:ifi 10 EXX, Waveguide: R22)
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ERADVY - SM:2306 Wowembes 23, 2016

Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM,O® =2500 MHz. R22.0"
e I * T -\l [ ] i T - i . q 3 1 LE ] 1
5 ¥ 3 3 ¥ ; 3

Receiving Pattern (¢), 3 = 90°

=600 MHz, TEM,80° f=2500 MHz R22 80"

-
==
i

Coartificate Mo: ER3-2306_Mayid Page &of 10
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Receiving Pattern (¢), 8 = 0°
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EREOVE— BNZ306 Mcrsaivibes 23 2018

Dynamic Range f(E-field)
{TEM cell , f = 900 MHz)
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ER3DVE - BM.2305 Pcieermioss T3 018

Deviation from |sotropy in Air
Error (&, &), f= 900 MHz

Lo LE O8 =14 02 kDb D2 o4 od  oE 1.k

Uncerainty of Spherical lsotropy Assessmeant: £ 2.6% [k=2)

Ceritficale Na: ERL2308 Noyii PrRga 9ot 14
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ERIDE « SH:2a08 Mernrmibet 53 2018

DASY/EASY - Parameters of Probe: ER3DV6 - SN:2306

Other Probe Parameters

Banmor Amangement Reciangular
Connexter Angha {*] 134T
Mechanical Surface Delection Mode enaied
Opfical Suace Delecion Mode T disabied |
Probe Crveral Lengih | 337 mm
Proba Bedy Dismatar 10 mm
“Tip Langth 10 mm
Tip Diamedier B rmm
Probe Tip 1o Sermar ¥ Caibration Pain | EEmm
Probe Tip 1o Sarsoer ¥ Calibralion Paimt 25 mm
Broba Tip to Sarsor 2 Calibraton Ponl ZHmm

Cartifioate Wo; ERS-2306_Moyvid Paga 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

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zaughsusestrasse 43, BODA Zurieh, Switzefiand

Accradited Ly tha Swiss Accreditation Service |SAS)
The Swiss Accreditation Serviee is one of the signatorios (o the EA
Multilateral Agresment for the recognition of calibration eenificates

Clieni

SGS-TW {Auden)

SR TR
‘{\\ ,n'r,’

¥,

e

e

{

o

2

Schwelzerischer Kallbrlerdisnst
Service suisse d'atalonnage

s Servizia svizzers dl taratura

Swiss Calibration Service

Accreditation No.: SCS 0108

cenificae No: CDB35V3-1052_Mar16

CALIBRATION CERTIFICATE

Cirjeci

Calinralion procedurels)

Calloralon dare:

CD835V3 - SN: 1052

QA CAL-20 .76

Calibration procedurs for dipoles in air

March 17, 2016

Calioration Equpmeant used (MATE critizal for callbrabion)

Prinnry Standnrds o & .
Powar metar EPM-A424 GHIT480704
Pawnr sunsor HF 84814 LiSaragares
Powar sansor HF 84814 MY&I0E2ATT
Relerence 10 d8 Altenuatar SH: B047.2 ! OB327

| Probe ER3DVE SN 2335

| Proibe HaDVE Sh- dds

| LIAEA Shic 781
Secondary Siandards 0w

Fowear matar Agilam 441568
Power semaor HE Edd 124
Power sensor HP B4B24
Natwodk Anatyzer HP 87535
AF genemator R&S SMT-0R

Catipraigd by

Approved by

SN (3842420151
Bh- USE84RG102
SN LSaTREsEET
LIS3r 00585

BN BEFIRATHA

(LR
Jalon Kasizatl

Kalja Fokovic

THis calibretion cerificale documarnts (he trecsabaty 1o national standands, which 1eelize 1he physssal wite ol measuremesis (S}
The measursmants and the uncarainties with conficens e probakbility eoe givens on (he ollewéog pages and o parl of e cerilcan

Al califbwa|ions have been conducted In the closed Ieborstony taciiy: emdronment femparmlune (22 4 3)°C and bumidig = T0%

Lol Bele (Certllloete No.j

Schaduled Callbetion

07-0E1-16 (Me. 217-02222)
oF-Oct-15 (No. 217-02223)
OF-0Ct-15 (M. 217-02223)
o1-Ap=15 (No, 217-02130)
31-Diec-16 (No. ER3-2336 Decis)
31-DacA5 (No, HI-G0R6_Ducts)
04-Sep-15 (No. DAE4-TS1_Sepis)

__Check Dale (in housa)

Oel-16
Ozt 18
Oot-16
Blar-16
Dec-18
D18
Sep-18

Schadulad Chack

08-Oct-08 (In howsa chack Sap-14]
05-Jan-10 {in house check Sep-14)
08-0ct-08 | In house chedy, Sep-14)
18-0et-01 {in hause check Cel-15)
27-Aug-12 {in housa check Ocl-15)

Function
Labieratory Technizimn

Tastiecnl Mansgan

This cassration certificats shall not be epodused sxeapt o tull without wiian @ppnoval of the Bbcraiory .

_é’/

In house check: Sep-16
In house check: Sep-16
In house chack Sap-16
In house check: Oct<16
Irt Hiouses chack. Dol-18

Slgrigbmy

;—{—?" [ =2

e -

lsmuad; Mamh 21, 2006

Cerificata No: COB35V3-1052_Marié

Page | oi &
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g;'_llbf:‘ml" Laboratory of Q\l\__l{f,;yp S Schwsizeriacher Kalibrierdienst
rnl_ & Partner ﬁ“ﬁ-ﬁi G Service sulsse dtalonnagn

Engineering AG e e g Servisiosvizzaro di tarstura

Zeughaussirasse 43, 8004 Zurich, Switzeriand »,d"r,"ﬁ:”\? Swiss Callration Survice

Mucraied by the Swiss Acoieditation Serviin (SAS) Accradgization No.: SCS 0108

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

Multilataral Ag Tor the recognition of cafibration cartliicaiss

Relerences

[1] ANSICB3,19-2011
Amencan National Standard, Methods of Measurement of Compalitlity between Wirsless Communiaalions
Devices and Haaring Alds,

Methods 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 feed point batwaen the two dipole arms, %-axis is normal i the other sxes
In eoincidance with the standards (1], the measurement planes (probe sensor center) are selected 10 be = &
tistance of 15 min above the top metal edge of the dipale ams.

= Maasurament Gondifions: Further details are avallable from the hardeopes at the end of the certificate, Al
figures stated in Ihe cerlificats ara valid at ihe frequency indizatad. The lorward power 1o the dipola connactor
15 sat with a calibraled pewer meter connected and monilared with an ausiliary powsr meter connected o a
directional coupler. While the dipole under lest is connecled, Ihe forward power Is adjusted to the same leval,

= Antenna Positaning: The dipole i mounted on & HAC Test Arch phaniam using the matching dipole
pesilioner with the amms horizontal and the feeding cable caming from lhe Hloor. The measurements are
parformed I & shizlded room with absorbers around the sslup 1o reduce the retlections.
105 verilied belore the mounting of the dipole under the Test Arch phartam, (hat its arms are perectly in o
lina, It i installed on the HAC dipole positioner with its amms parallel balow he dislectric relerence wire and
able 1o move elazlically in verical directian without changing its relative position 1a e top center of the Tost
Arch phantom. Tha verllcal distance (o the probe (s adjusted after dipola mounling with a DASYS Surtace
Check job, Bejore the measuremenl, Ihe distenoe hetwsen phantom surface and prabe tp s vanfled, The
proper measurement distance is selected by chonsing the maizhing section of fhe HAC Test Arch phantom
with the proper devics refersnce paint (upper surlsce of the dipole) and the matching gnid relerence point (lip
of the proba) consldering the probe sensor olfsel, The vertical distance to the probe is asseniial for e
BGCAracy.

=  Foeed Foint Irmpedance and Refum Loss: Thesa parameters are measured using a HF B753E Vadtor Nelwork
Analyzer, The impedance s speciied al the SMA connecter of the dipole, The influence of reflections waz
eliminating by spplying he averaging lunction whils moving the dipole n the air, a8t east 70cm away rem any
nhstaches,

®  Cfield distibotion: E fiald s measured in fhe x-y-plane with an isoropic ERAD-Neld probe wilh 100 mW
forward power o the anlenna teed porl. In accordance with 1] the scan area is 20mm widg, (15 lenath
exeeeds Ihe dipole arm length (180 or 80mm), The sensor center is 15 mim {in 2) abova Ihe melal top of the
dipole amms, Two 30 maxima are avallable near the end of the dipole arms. Assuming the dipola arms ans
pardectly in ona ling, the averages af these two maxima (in subgnd 2 and subgrd B) is delemmined 1o
oompenzata for any non-parallelity 10 1he measwrement plane as well as Ine sensor displacement. The E-hield
valua stated a2 calibration valus represents the maximum of the interpotated 30-E-leld, In the plana above
tha dipcla surface.

Tha repofted uncarainty ol measuremean! (s stated as the slandard Uneeartainty o measurement multiphed by the
covarage factor k=2, which for a normal dislibution correspands o @ coverage probability of approgimately S5%,

GCertificate Mo: COA35V3-1052_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

17 Har 2016 171831034
EAD 544 LOG 5 dB/REF —18 dB W-26.598 dB  §39.500 600 MHiz
T T

CH1 Markers

L-15.879 dB
CoF 208, 000 M
F-1E.400 dB
SAR.BEE H
+ A-2@.377 dB
L SRR MH
l"ﬂfg
15 Si-15.645 4B
SL8,000 MMz
Mla |
CHZ 841 21 U F8 B35.008 A6A HHz
a1 CHZ Markers
1343191 o
Cor L5480
S99, 008 MMz
7.2
758384
09,008 MHz
4 27 4
e 15088 2
HSA.BRA fHz
=it
g A BAE FHE
CENTER &35.008 008 Mz SPAN 4 HAGH00 000 HHz
Certificate Mo: CDBISV3-1062_Marlg Page 4 of &
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DASYS E-fiald Result

Dhite 17 000 20b Ly
Test Laboraory: SPEAG Lah2
DUT: HAC-Dipole 835 MHy; Type: CDE3SV3: Serial: CDEISV - SN: 1052

Communication Systent. UTD 0 - OW | Freguency: 835 MHy
Meudim parameters used: o =0 Sfin, 5 = 1 p= 1000 kg/m'
Praintom section: RF Sestion

Measirement Standard: DASYS (IEEENEC/ANS] C63, 19201 1)

DARYS2 Configuration:

*  Probe: ERIOVE - SN2336; ConvF(l, 1, 1]; Calllirated- 31.12 2015;

»  Sensor-Surface: (Fix Surface)

s Electronics: DAE4 Sn781; Callbrated: 04.09.2015

=  Phantom: HAC Test Arch with AMCC; Type: S0 HAC POL BA; Serial: 1070
& DASYS2 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: da=0.50K10 mon, dy=0_500 mim

Previve Reference Pomt: 0, 0, <63 i

Reference Value = 1134 Win: Power Drilt= -044 dB

Applied MIF = (.00 dB

RF audio imerference level = 40,85 dBVim

Emission category: M3

IWIF scaled E-field

Grid 1 M3 Grid 2 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 dBV/m  |35.6 dBV/m
Grid 7 M3 Grid & M3 Grid 9 m3
0,58 dBV/m |40.85 dBV/m |40.78 dBV/m

260

4.0

“.ou

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

Cartilicate No: COS36V3-1052_Mar1is Page 5ol 5
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Schweizerscher Kalibrierdienst
Service sulsse d'étalannage
Servizio svizzero di taratura
Swiss Calibration Servicn

wmom

Acrreditation No.: SCS 0108

Certificets No: CD1880V3-1044_Mar16

CALIBRATION CERTIFICATE

Objoct

Calloeation paocadunals)

Calipeation dste

CD1880V3 - SN: 1044

QA CAL-20.vE

Callbratlon progedure for dipoles in air

March 17, 218

| This callbration cenifizate documants the fracesbiiy b nations! standards, whicn realize e Physical units of measuraments {51),
| Thi measuresments and Ihe uncartaintiss wilh confidence proqabdidy are given on the following pages and ae part of The cenilicale,

| All callbrabcns have peen condusted in the closed laboratory facliy | sswiranment lnmpesaiung {22 =3)°C and kamidity < 70%

| Caliyation Equipment used (MATE critical lor callbration)

| Pumany S:andards [+ Cal Dale (Cardiiioale Mo ) Soneduled E_Huﬂﬁng F
| Power meter £PM-daza GBS7ABITOY 7-0et-15 (M. 217-12222) Cel-16
| Power sensof HP 84814 LISa729e7aa O7-0ct-15 (Mo 217-02222) Dal-18
| Power sensor HP 2481 A M¥aioazair O7-Ot-15 (Mo 217-02223) Chat-16
Aafience 10 B Alenusta BN.5047.2 { 06327 O7-Ape-15 (Mo 217-02130] Mar-16
Probe ERACVE SMN- 2336 31-Dec-15 (Mo ER3-2336_Mecih) Dec-16
Probe H3DVE 5N, BI6S 31-Dec-15 (Mo. H3-6065_Dects) Dec-16
DAE4 BNoTI 04-3ep-16 (Mo, DAE4-TE1_Sap1h) Sap-18
| Secondary Standards o Chack Dale [in nosise) Schedulad Check

| Pewar matar Aglent 441898
| Power senaor HP E44124

| Power sensor HP 84824

| Network Analyzes HIF BTSIE
| AF genaraior A&S SMT-056

! Calibratad by:

J Approved by

This calibration carificale shall not be gl gt 10 full wahour witten approval af me lebarstcey,

SN GE42420H 91
SN US38qB5102
SN: US37205507
LISH7A00585

SN 832283011

Hame
alon Kagimat

Katja Pokovic

09 0el-05 (in howsn chick Sap-14]
05-Jan-10 |m houss check Sap-14)
0f-Oct-09 {in house check  Sap-14)
18-0ct-01 {in howse check Oct-15)

27-Aug-12 (in house check O 156)

Finekion

Laburloey Tochioian

Teshhleal Manages

In Fmusie check: Sop-16
In house chack: Sap-16
In house chack: Sap-16
In nouse eheck: Oct-16
In howse sheck: Ool-18

Seigrimiure

S

]
-—
:A‘f’

o

|ssteti: March 21, 2016

Cerificate No: CO1B80V3-1044_Mari&
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" " i g
Calibration Laboratory of 5@:3 S Schwaisrischer Rallsrisrdisnst
Schmid & Partner = C  Sevictsuisse dufaioinags
EHQ|HEBTFI"IQ AG Tt Sarvizio svizzaro di et
Zaughausstrasss 43, 8004 Zurich, Switzariand K7 S’ swias Calibration Service
JURL
#ocredied by e Swiss Accrediianon Ssvice (SAS) asccrnditation No: SCS 0108

The Swiss Acoreditation Sarvics is one of the signatories to the EA
Mulillalersl Agreemen for the reesgnition of callbration corfificatas

Relerences

171 ANSI-GE3.18-2011
American National Standard, Methods of Mezsurement of Compatibility betwean Wirel2ss Communicalions
Davices and Heanng Aids.

Methods Applied and Interpretation ol Parameters;

= Coordinate System. y-axis is in the direction of the dipole amms, z-axis is from the basis of the anlanna
(mountad on the tabla) owards s leed poirl belween he lwo dipole arms, k-axis is normal to tha other axes.
I colpncidance with the slandards [1], the measdremen! planes (probe sensor cenfer) are selectsd 1o be at a
distanes ol 15 mm above the lop melal edge of the dipele srms.

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

= Antenna Positioning: The dipola 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 a shialded room with absorbers around the selup 1o reduge the reflectians,
It ie weriiied before the mountng of the dipole under the Tast Arch phaniom, thal its arms am parfectly in a
lina. it iz Installed on the HAC diocle positionar with its arms parallel balow the dislsctric referance wire and
able to move elastically in verfizal direction without changing its relative position to fhe top centar of the Test
Arch phantam. The vertical distance to the prabe is adjusted after dipala mounting with a DASYS Surdacs
Check job. Before the measuremant, the distance betwean phantom surface and probe fip is verified. The
proper measirement distance i@ selecied by choosing the malching section of the HAG Test Arch phaniam
wilh the proper davice reference point (upper surface of the dipele) and the matching grid reterence point (Hp
ol tha probe) considering the probe sensor offsel. The vertical distance 10 the probe 55 essential lor the
acauracy.

v Feed Ponl impedance and Retum Loss: These paramelers are measured Using & HP B7Y53E Veeior Network
Analyzer. The impedance is specified at the SMA connector of the dipale. The Influence of raflestions was
aliminating by applying the averaging funclion while moving the dipole in the alr, 3l l2asl 70om awsy Iam any
obetacles.

*  Eofipld distribetion E field is measured In the «-y-plane with an isotropic ERAD-held probe with 100 mw
Torward power to the anterna teed point. 0 accordance with [1), 1he soan area s 20mam wide, s (Bngth
excaads the dipole arm length (180 ar 80mim). The sensor center ts 15 mim (in 2) above the melal tep of the
dipola arms, Two 30 maxima are available near the end of the dipole.arms. Assuming the dipola arme an
parfactly in one fing, the average of Ihese two maxmma (in subgnd 2 and gubgnd &) is delermined (o
compensate for any non-parallelity 1o he measurement plane as wall as the sensor displacement. The E-fisld
value stated as calibration value represeots ihe magimum of the inierpolated 30-E-feld, in the plang above
the dipole surface

The repored uncertainty of measurement is stated as the standard uncad=sinty of measurement multiplied by the
coverage factor k=2, which for & mormal disinbuiion comesponds to = coversye probability 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

Comsiumication System; UTD O - CW : Frequeney: 1884 MHz
Medium parameiers used: o =0 S, ¢, = I p= Iljlmk-:-.rrn'
Phantom section: RF Section

Meusuremsent Stendard: [BASY S (IEEETECFAMNST C65. 19-201 | )

DASYS2 Configaration:

= Probe: ER30VE - SN2336; ConvF(1, 1, 11 Calibrated: 31.12.2015;

& Sensor-Surface: (Fix Surface)

=  Electronics: DAES Sn781; Calibrated: 04.09.2015

s Phantam: HAC Test Arch with AMCC; Type: SO HAC PD1 BA; Serial: 1070
= DASY52 52.B.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
Dewice Weference Pomt: 00, 10, 6.3 mm
Reterence Value = 1476 Vim: Power Drifi = 0.00 dB
Applied MIF = D dB
RF audio interference level = 3901 dBV/m
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 9 m2
38,52 dBV/m |38.72 dBV/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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