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REPORT HISTORY
Report Number Revision Issue Date Description
B19N02118-HAC RF Rev.0 2019-10-09 Initial creation of test report

This EUT is a variant product and the report of original sample is No.I119N00846-SAR. According

to client's description, all results are cited from the initial model.
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1 Test Laboratory

1.1 Testing Location

No. B19N02118-HAC RF
‘ Page 4 of 89

Company Name: | Shenzhen Academy of Information and Communications Technology

Address: Building G, Shenzhen International Innovation Center, No.1006
Shennan Road, Futian District, Shenzhen, Guangdong, P. R. China

Postal Code: 518026

Telephone: +86-755-33322000

Fax: +86-755-33322001

1.2 Testing Environment

Temperature:

18°C ~25°C

Relative humidity:

30% ~ 70%

Ground system resistance:

<40

Ambient noise & Reflection: | <0.012 Wikg

1.3 Project Data
Testing Start Date: June 09, 2019 kS
Testing End Date: June 10, 2019

1.4 Signature

/%;\wl;%

Li Yongfu

(Prepared this test report)

X

Zhang Yunzhuan
(Reviewed this test report)

AL wf )~

Cao Ju;1fei

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

2.1 Applicant Information

Company Name: Yulong Computer Telecommunication Scientific (Shenzhen) Co., Ltd
Building B, Boton Science Park, Chaguang Road, Xili Town, Nanshan

Address /Post: .
District, Shenzhen

Contact: Emily zhang

Email: zhangxuzhu@yulong.com

Telephone: +86 15089742056

Fax: /

2.2 Manufacturer Information

Company Name: Yulong Computer Telecommunication Scientific (Shenzhen) Co., Ltd
Building B, Boton Science Park, Chaguang Road, Xili Town, Nanshan

Address /Post: .
District, Shenzhen

Contact: Emily zhang

Email: zhangxuzhu@yulong.com

Telephone: +86 15089742056

Fax: /

©Copyright. All rights reserved by SAICT.
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3 Equipment under Test (EUT) and Ancillary Equipment (AE)

3.1 About EUT

Description: Smartphone

Model name: Cp3648AT

GSM 850/1900, CDMA BC0/BC1/BC10, WCDMA Band 2/4/5
LTE Band 2/4/5/12/13/25/26/41/66/71, BT, Wi-Fi 2.4G

Operating mode(s):

3.2 Internal Identification of EUT used during the test

EUT ID* IMEI HW Version SW Version
EUT1 990013500004564 P1 9.0.036.P1.190916.cp3648AT
EUT2 990013500004549 P1 9.0.036.P1.190916.cp3648AT

*EUT ID: is used to identify the test sample in the lab internally.
Note: It is performed to test HAC with the EUT 1 & 2.

3.3 Internal Identification of AE used during the test

AE ID* | Description Type Manufacturer
AE1l Battery Li-ion Polymer Tianjin Lishen
AE2 Battery Li-ion Polymer Zhuhai Coslight

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

3.4 Air Interfaces / Bands Indicating Operating Modes

o C63.19/ Simultaneous Name of Voice Power
Air-interface Band(MHz) Type o ) )
tested Transmissions Service Reduction
GSM 850 /1900 VO Yes BT,WLAN CMRS Voice N
o]
EDGE 850 /1900 DT Yes BT,WLAN Google Duo
B2 / B4/ B5 VO Yes BT,WLAN CMRS Voice
WCDMA No
HSPA DT Yes BT,WLAN Google Duo
BCO/BC1/BC10 VO Yes BT,WLAN CMRS Voice
CDMA No
1XRTT/ EVDO DT Yes BT,WLAN Google Duo
2/4/5/12/13/ VOLTE
LTE (FDD) DT Yes BT,WLAN
25/26/66/71 Google Duo N
o]
VOLTE
LTE (TDD) 41 DT Yes BT,WLAN
Google Duo
WLAN 2.4G DT Yes WWAN Google Duo No
BT 2.4G DT No WWAN NA No

VO: Voice CMRS/PSTN Service Only

VD: Voice CMRS/PSTN and Data Service

DT. Digital Transport

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

©Copyright. All rights reserved by SAICT.
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4. Reference Documents
The following document listed in this section is referred for testing.
Reference Title Version
American National Standard for Methods of Measurement
ANSI C63.19-2011 | of Compatibility between Wireless Communication Devices 2011
and Hearing Aids
Equipment Authorization Guidance for Hearing Aid
KDB 285076 D01 v05

Compatibility

©Copyright. All rights reserved by SAICT.
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5 Operational Conditions During Test

5.1 HAC Measurement Set-up

These measurements are performed using the DASY5 NEO automated dosimetric assessment
system. It is made by Schmid & Partner Engineering AG (SPEAG) in Zurich, Switzerland. It consists
of high precision robotics system (Staubli), robot controller, Intel Core2 computer, near-field probe,
probe alignment sensor. The robot is a six-axis industrial robot performing precise movements. A
cell controller system contains the power supply, robot controller, teach pendant (Joystick), and
remote control, is used to drive the robot motors. The PC consists of the HP Intel Core2 1.86 GHz
computer with Windows XP system and HAC Measurement Software DASY5 NEO, A/D interface
card, monitor, mouse, and keyboard. The Staubli Robot is connected to the cell controller to allow
software manipulation of the robot. A data acquisition electronic (DAE) circuit performs the signal
amplification, signal multiplexing, AD-conversion, offset measurements, mechanical surface
detection, collision detection, etc. is connected to the Electro-optical coupler (EOC). The EOC
performs the conversion from the optical into digital electric signal of the DAE and transfers data to
the PC plug-in card.

Remote Control Box

o
e
Pl
L
]
]
L Electro Optical
- Coupler (EOC)
Sienallamps
s T
e f {opt link)
|_ /_F / fj (opt Frobe
link)
2xserial robot = EUT
+digitallfO . _./
___ HAC Phantom &
Light Beam / Device Holder

Eobot / 1

Controler

(C5THE—tr

T ] pe)

Teach Fendant
Fig. 1 HAC Test Measurement Set-up

The DAE4 consists of a highly sensitive electrometer-grade preamplifier with auto-zeroing, a
channel and gain-switching multiplexer, a fast 16 bit AD-converter and a command decoder and
control logic unit. Transmission to the PC-card is accomplished through an optical downlink for data
and status information and an optical uplink for commands and clock lines. The mechanical probe
mounting device includes two different sensor systems for frontal and sidewise probe contacts.
They are also used for mechanical surface detection and probe collision detection. The robot uses
its own controller with a built in VME-bus computer.

©Copyright. All rights reserved by SAICT.
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5.2 Probe Specification

E-Field Probe Description

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

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

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

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

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

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

Dimensions Overall length: 330 mm (Tip: 16 mm)
Tip diameter: 8 mm (Body: 12 mm)

Distance from probe tip to dipole centers: 2.5 mm

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

©Copyright. All rights reserved by SAICT.
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5.3 Test Arch Phantom & Phone Positioner

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

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

Fig. 2 HAC Phantom & Device Holder

4.4 Robotic System Specifications

Specifications
Positioner: Staubli Unimation Corp. Robot Model: RX160XL
Repeatability: £0.02 mm
No. of Axis: 6
Data Acquisition Electronic (DAE) System
Cell Controller
Processor: Intel Core2
Clock Speed: 1.86 GHz
Operating System: Windows XP
Data Converter
Features:Signal Amplifier, multiplexer, A/D converter, and control logic
Software: DASY5 software
Connecting Lines: Optical downlink for data and status info.
Optical uplink for commands and clock

©Copyright. All rights reserved by SAICT.
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6 EUT Arrangement

6.1 WD RF Emission Measurements Reference and Plane

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

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

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

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

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

Yetical centering o1 phore

ff Horizortal centerline of
acoustic outpLt
{
Il
|
1s |
| R, |
D) o
o Yen)
Ca=)
D
&TD) G

Fig. 3 WD reference and plane for RF emission measurements
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7 System Validation

7.1 Validation Procedure

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

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

» The probe cables and the coaxial feed of the dipole antenna approach the measurement area from
opposite directions

* The center point of the probe element(s) are 15 mm from the closest surface of the dipole

elements.
Electric Field

Probe 15 mm to top edge

of dipole element
RF
Signal Generator RF - -
Amplifier i Dual Dllractlonal Cic:uplar
RF
Power Meter

Fig. 4 Dipole Validation Setup

7.2 Validation Result

E-Field Scan
Mode Frequency | Input Power | Measured® Target? Deviation® | Limit*
(MHz) (mWw) Value(dBV/m) | Value(dBV/m) (%) (%)
Ccw 835 100 42.28 40.72 3.8 +25
Ccw 1880 100 39.64 39.06 15 +25
Ccw 2600 100 39.53 38.71 2.1 25
Notes:

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

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

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

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

available.

©Copyright. All rights reserved by SAICT.
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8 Modulation Interference Factor (MIF)

The HAC Standard ANSI C63.19-2011 defines a new scaling using the Modulation Interference
Factor (MIF) which replaces the need for the Articulation Weighting Factor (AWF) during the
evaluation and is applicable to any modulation scheme.

The Modulation Interference factor (MIF, in dB) is added to the measured average E-field (in dBV/m)
and converts it to the RF Audio Interference level (in dBV/m). This level considers the audible
amplitude modulation components in the RF E-field. CW fields without amplitude modulation are
assumed to not interfere with the hearing aid electronics. Modulations without time slots and low
fluctuations at low frequencies have low MIF values, TDMA modulations with narrow transmission
and repetition rates of few 100 Hz have high MIF values and give similar classifications as ANSI
C63-2007.

Definitions

ER3D, E-field probes have a bandwidth <10 kHz and can therefore not evaluate the RF envelope in
the full audio band. DASY52 is therefore using the “indirect” measurement method according to
ANSI C63.19-2011 which is the primary method. These near field probes read the averaged E-field
measurement. Especially for the new high peak-to-average (PAR) signal types, the probes shall be
linearized by probe modulation response (PMR) calibration in order to not overestimate the field
reading.

The evaluation method or the MIF is defined in ANSI C63.19-2011 section D.7. An RMS
demodulated RF signal is fed to a spectral filter (similar to an A weighting filter) and forwarded to a
temporal filter acting as a quasi-peak detector. The averaged output of these filtering is called to a 1
kHz 80% AM signal as reference. MIF measurement requires additional instrumentation and is not
well suited for evaluation by the end user with reasonable uncertainty It may alternatively be
determined through analysis and simulation, because it is constraint and characteristic for a
communication signal. DASY52 uses well defined signals for PMR calibration. The MIF of these
signals has been determined by simulation and is automatically applied.

MIF values were not tested by a probe or as specified in the standards but are based on analysis

provided by SPEAG for all the air interfaces (GSM, WCDMA, CDMA, LTE). The data included in this
report are for the worst case operating modes. The UIDs used are listed below:

©Copyright. All rights reserved by SAICT.
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uibD Communication System Name MIF (dB)

10021 GSM-FDD (TDMA, GMSK) 3.63

10025 EDGE-FDD (TDMA, 8PSK, TN 0) 3.75

10011 UMTS-FDD (WCDMA) -27.23
10225 UMTS-FDD (HSPA+) -20.39
10295 CDMA2000 (RC1, SO3, 1/8th Rate 25 fr.) 3.26

10403 CDMA2000 (1XEV-DO, Rev. 0) -17.67
10170 LTE-FDD(SC-FDMA, 1RB, 20MHz, 16-QAM ) -9.76
10176 LTE-FDD(SC-FDMA, 1RB, 10MHz, 16-QAM ) -9.76
10173 LTE-TDD (SC-FDMA, 1 RB, 20 MHz, 16QAM) -1.44
10061 IEEE 802.11b WiFi 2.4 GHz (DSSS, 11 Mbps) -2.02

A PMR calibrated probe is linearized for the selected waveform over the full dynamic range within
the uncertainty specified in its calibration certificate. ER3D, EF3D and EU2D E-field probes have a
bandwidth <10 kHz and can therefore not evaluate the RF envelope in the full audio band. DASY52
is therefore using the \indirect” measurement method according to ANSI C63.19-2011 which is the
primary method. These near field probes read the averaged E-field measurement. Especially for the
new high peak-to-average (PAR) signal types, the probes shall be linearized by PMR calibration in
order to not overestimate the field reading.

The MIF measurement uncertainty is estimated as follows, for modulation frequencies from slotted
waveforms with fundamental frequency and at least 2 harmonics within 10 kHz:

0.2 dB for MIF -7 to +5 dB,
0.5 dB for MIF -13 to +11 dB
1 dB for MIF > -20 dB

©Copyright. All rights reserved by SAICT.
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9 Evaluation for low-power exemption

9.1 Product testing threshold

There are two methods for exempting an RF air interface technology from testing. The first method
requires evaluation of the MIF for the worst-case operating mode. An RF air interface technology of
a device is exempt from testing when its average antenna input power plus its MIF is <17 dBm for
any of its operating modes. The second method does not require determination of the MIF. The RF
emissions testing exemption shall be applied to an RF air interface technology in a device whose
peak antenna input power, averaged over intervals <50 ps20, is <23 dBm. An RF air interface
technology that is exempted from testing by either method shall be rated as M4.

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

©Copyright. All rights reserved by SAICT.
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9.2 Conducted power

Band power (dBm) MIF (dB) Sum (dBm) HAC Test
GSM 850 34.5 3.63 38.13 Yes
EGPRS 850 275 3.75 31.25 Yes
GSM 1900 32.0 3.63 35.63 Yes
EGPRS 1900 26.5 3.75 30.25 Yes
CDMA BCO 24.5 3.26 27.76 Yes
CDMA BCO -EVDO 24.5 -17.67 6.83 No
CDMA BC1 24.0 3.26 27.26 Yes
CDMA BC1 -EVDO 24.0 -17.67 6.33 No
CDMA BC10 24.5 3.26 27.76 Yes
CDMA BC10 -EVDO 24.5 -17.67 6.83 No
WCDMA B2 24.5 -27.23 -2.73 No
WCDMA B2 -HSPA 23.5 -20.39 3.11 No
WCDMA B4 24.5 -27.23 -2.73 No
WCDMA B4 -HSPA 23.5 -20.39 3.11 No
WCDMA B5 24.5 -27.23 -2.73 No
WCDMA B5 -HSPA 235 -20.39 3.11 No
LTE Band 2 235 -9.76 13.74 No
LTE Band 4 24.5 -9.76 14.74 No
LTE Band 5 24.0 -9.76 14.24 No
LTE Band 12 24.0 -9.76 14.24 No
LTE Band 13 24.0 -9.76 14.24 No
LTE Band 25 23.5 -9.76 13.74 No
LTE Band 26 24.0 -9.76 14.24 No
LTE Band 41 24.0 -1.44 22.56 Yes
LTE Band 66 24.5 -9.76 14.74 No
LTE Band 71 24.0 -9.76 14.24 No
WIFI 2.4G 16.0 -2.02 13.98 No

Note:
1. Power = Max turn-up limit.
2. EGPRS data modes are not necessary due the GSM Voice mode is the worst case.

©Copyright. All rights reserved by SAICT.
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10 RF Test Procedures

The evaluation was performed with the following procedure:
1) Confirm proper operation of the field probe, probe measurement system and other
instrumentation and the positioning system.

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

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

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

5) Record the reading.

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

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

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

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

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

©Copyright. All rights reserved by SAICT.
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11 Measurement Results (E-Field)

Frequency Measured Value Power Drift
Category
MHz | Channel (dBV/m) (dB)
GSM 850
848.8 251 27.48 -0.03 M4 (see Fig A.1)
836.6 190 27.96 -0.06 M4 (see Fig A.2)
824.2 128 27.75 -0.04 M4 (see Fig A.3)
GSM 1900
1909.8 810 18.71 0.02 M4 (see Fig A.4)
1880 661 18.93 0.08 M4 (see Fig A.5)
1850.2 512 19.48 0.03 M4 (see Fig A.6)
CDMA BCO
848.31 777 26.02 -0.01 M4 (see Fig A.7)
836.52 384 26.24 -0.03 M4 (see Fig A.8)
824.70 1013 26.37 -0.07 M4 (see Fig A.9)
CDMA BC1
1908.75 1175 18.34 0.01 M4 (see Fig A.10)
1880 600 19.78 0.04 M4 (see Fig A.11)
1851.25 25 21.54 0.02 M4 (see Fig A.12)
CDMA BC10
823.1 684 26.47 -0.08 M4 (see Fig A.13)
820.5 580 28.34 -0.03 M4 (see Fig A.14)
817.9 476 30.39 -0.09 M4 (see Fig A.15)
LTE Band 41
2680 41490 20.02 0.06 M4 (see Fig A.16)
2636.5 41055 19.99 0.08 M4 (see Fig A.17)
2593 40620 19.91 0.10 M4 (see Fig A.18)
2549.5 40185 19.80 0.05 M4 (see Fig A.19)
2506 39750 19.04 0.08 M4 (see Fig A.20)
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12 ANSI C 63.19-2011 Limits

WD RF audio interference level categories in logarithmic units

Emission categories <960 MHz
E-field emissions
Category M1 50 to 55 dB (V/m)
Category M2 45 to 50 dB (V/m)
Category M3 40 to 45 dB (V/m)
Category M4 <40 dB (V/m)
Emission categories > 960 MHz
E-field emissions
Category M1 40 to 45 dB (V/m)
Category M2 351040 dB (V/m)
Category M3 30 to 35 dB (V/Im)
Category M4 <30 dB (V/Im)
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13 Measurement Uncertainty
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Standard
Uncert ) Degree
) Uncertainty
No. Error source Type ainty Pr_o b. k ¢ : of source
Value | Dist. E (%) u; (%) | freedom
(%) £ Vet OF Vi
1 | System repeatability A 0.24 N 1 1 0.24 9 Measurement
Measurement System
2 | Probe Calibration B 10.1 N 1 1 10.1 o Manufacturer
3 | Axial Isotropy B 0.5 R NE 0.5 % Cal report
4 | Sensor Displacement B 16.5 R NE) 1 9.5 0 Manufacturer
5 | Boundary Effects B 2.4 R V3|1 1.4 %0 Manufacturer
6 | Linearity B 0.6 R 3|1 0.35 % Cal report
Scaling to Peak Envolope Standard
7 B 2.0 R | V3| 1 1.2 0
Power
System Detection Limit B 1.0 R NE) 1 0.6 o Manufacturer
9 | Readout Electronics B 0.3 N 1 1 0.3 0 Manufacturer
10 | Response Time B 0.8 R NE) 1 0.5 0 Manufacturer
11 | Integration Time B 2.6 R V3 1 15 0 Manufacturer
12 | RF Ambient Conditions B 3.0 R NE) 1 1.7 0 Measurement
13 | RF Reflections B 12.0 R NE) 1 6.9 0 Measurement
14 | Probe Positioner A 1.2 R NE) 1 0.7 0 Manufacturer
15 | Probe Positioning A 4.7 R NE) 1 2.7 ) Manufacturer
16 | Extra. And Interpolation B 1.0 R V3 1 0.6 © Manufacturer
Test Sample Related
17 | Device Positioning Vertical B 4.7 R V3 1 2.7 © Manufacturer
18 | Device Positioning Lateral B 1.0 R V3 1 0.6 © Manufacturer
19 | Device Holder and Phantom B 2.4 R NE) 1 1.4 ) Manufacturer
20 | Power Dirift B 5.0 R NE) 1 2.9 0 Measurement
Phantom and Setup related
21 | Phantom Thickness B 2.4 R V3 ‘ 1 1.4 0 Manufacturer
PMF related
22 | Monitor amplitude B 3.5 R NE) 1 2.02 0 Manufacturer
23 | Setup repeatability A 2.3 N 1 1 2.3 9 Manufacturer
24 | Sensor amplitude B 12 R NC ! 6.93 0 Manufacturer
Combined standard uncertainty(%) 18.3
Expanded uncertainty U =2U N k=2 36.6

(confidence interval of 95 %)
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14 Main Test Instruments

No. B19N02118-HAC RF
Page 21 of 89

Table 14-1: List of Main Instruments

Valid
No. Name Type Serial Number | Calibration Date )

Period

Signal
01 E8257D MY47461211 2019-06-03 One year
Generator
02 Power meter E4418B MY50000366
2018-12-14 One year

03 Power sensor E9304A MY50000188
04 Amplifier VTL5400 0404 /
05 | HAC TestArch N/A 1150 /
06 DAE DAE4 1527 2018-11-08 One year
07 E-Field Probe ER3DV6 2424 2018-02-23 Three year
08 HAC Dipole CD835V3 1165 2018-07-19 Three year
09 HAC Dipole CD1880V3 1149 2018-07-19 Three year
10 HAC Dipole CD2600V3 1020 2018-10-23 Three year
11 BTS CMU200 114544 2018-09-03 One year
12 BTS CMU500 152499 2018-07-19 One year
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ANNEX A RF Emission Test Plot

HAC RF E-Field GSM 850 High
Date: 2019-6-10
Electronics: DAE4 Sn1527

Medium: Air
Medium parameters used: 0 =0 S/m, &, = 1; p = 1000 kg/m3
Ambient Temperature: 22.0°C Liquid Temperature: 21.5°C

Communication System: UID 0, GSM Frequency: 848.8 MHz Duty Cycle: 1:8.3
Probe: ER3DV6 - SN2424 ConvF (1, 1, 1);

E Scan - ER3DV6 - 2011: 15 mm from Probe Center to the Device /Hearing Aid Compatibility
Test (101x101x1): Interpolated grid: dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 18.52 V/m; Power Drift = -0.03 dB

Applied MIF = 3.63 dB

RF audio interference level = 27.48 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4
25.52 dBV/m

Grid 4 M4 Grid 5 M4
25.89 dBV/m

Grid 7 M4
26.65 dBV/m

0 dB = 23.66 V/m = 27.48 dBV/m

Fig A.1 HAC RF E-Field GSM850
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HAC RF E-Field GSM 850 Middle
Date: 2019-6-10
Electronics: DAE4 Sn1527

Medium: Air
Medium parameters used: 0 =0 S/m, ¢, = 1; p = 1000 kg/m3
Ambient Temperature: 22.0°C Liquid Temperature: 21.5°C

Communication System: UID 0, GSM Frequency: 836.6 MHz Duty Cycle: 1:8.3
Probe: ER3DV6 - SN2424 ConvF (1, 1, 1);

E Scan - ER3DV6 - 2011: 15 mm from Probe Center to the Device /Hearing Aid Compatibility
Test (101x101x1): Interpolated grid: dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 19.76 V/m; Power Drift = -0.06 dB

Applied MIF = 3.63 dB

RF audio interference level = 27.96 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4
26.17 dBV/m|27.7 dBV/m [27.7 dBV/m

Grid 4 M4 Grid 5 M4
26.47 dBV/m

Grid 7 M4
27.18 dBV/m

0 dB =24.50 V/m = 27.96 dBV/m

Fig A.2 HAC RF E-Field GSM850
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HAC RF E-Field GSM 850 Low
Date: 2019-6-10
Electronics: DAE4 Sn1527

Medium: Air
Medium parameters used: 0 =0 S/m, &, = 1; p = 1000 kg/m3
Ambient Temperature: 22.0°C Liquid Temperature: 21.5°C

Communication System: UID 0, GSM Frequency: 824.2 MHz Duty Cycle: 1:8.3
Probe: ER3DV6 - SN2424 ConvF (1, 1, 1);

E Scan - ER3DV6 - 2011: 15 mm from Probe Center to the Device /Hearing Aid Compatibility
Test (101x101x1): Interpolated grid: dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 19.26 V/m; Power Drift = -0.04 dB

Applied MIF = 3.63 dB

RF audio interference level = 27.75 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4
25.94 dBV/m

Grid 4 M4 Grid 5 M4
26.27 dBV/m

Grid 7 M4
26.9 dBV/m

0dB =23.84 V/m = 27.75 dBV/m

Fig A.3 HAC RF E-Field GSM850
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HAC RF E-Field GSM 1900 High
Date: 2019-6-10
Electronics: DAE4 Sn1527

Medium: Air
Medium parameters used: o = 0 S/m, €, = 1; p = 1000 kg/m®
Ambient Temperature: 22.0°C Liquid Temperature: 21.5°C

Communication System: UID 0, GSM Frequency: 1910 MHz Duty Cycle: 1:8.3
Probe: ER3DV6 - SN2424 ConvF (1, 1, 1);

E Scan - ER3DV6 - 2011: 15 mm from Probe Center to the Device /Hearing Aid Compatibility
Test (101x101x1): Interpolated grid: dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 4.559 V/m; Power Drift = 0.02 dB

Applied MIF = 3.63 dB

RF audio interference level = 18.71 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
18.59 dBV/m |20.84 dBV/m |20.73 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4
16.37 dBV/m|18.71 dBV/m|18.44 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
16.7dBV/m |17.21 dBV/m|16.73 dBV/m

0dB =10.77 V/m = 20.84 dBV/m

Fig A.4 HAC RF E-Field GSM1900
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HAC RF E-Field GSM 1900 Middle
Date: 2019-6-10
Electronics: DAE4 Sn1527

Medium: Air
Medium parameters used: 0 =0 S/m, &, = 1; p = 1000 kg/m3
Ambient Temperature: 22.0°C Liquid Temperature: 21.5°C

Communication System: UID 0, GSM Frequency: 1880 MHz Duty Cycle: 1:8.3
Probe: ER3DV6 - SN2424 ConvF (1, 1, 1);

E Scan - ER3DV6 - 2011: 15 mm from Probe Center to the Device /Hearing Aid Compatibility
Test (101x101x1): Interpolated grid: dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 4.836 V/m; Power Drift = 0.08 dB

Applied MIF = 3.63 dB

RF audio interference level = 18.93 dBV/m

Emission category: M4

MIF scaled E-field

e sounlr s

Grid 4 M4 Grid 5 M4 Grid 6 M4
17.34 dBV/m|18.93 dBV/m|18.92 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
17.55 dBV/m|17.79 dBV/m |17.48 dBV/m

0dB =12.11 V/m = 21.86 dBV/m

Fig A.5 HAC RF E-Field GSM1900
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HAC RF E-Field GSM 1900 Low
Date: 2019-6-10
Electronics: DAE4 Sn1527

Medium: Air
Medium parameters used: 0 =0 S/m, &, = 1; p = 1000 kg/m3
Ambient Temperature: 22.0°C Liquid Temperature: 21.5°C

Communication System: UID 0, GSM Frequency: 1850.2 MHz Duty Cycle: 1:8.3
Probe: ER3DV6 - SN2424 ConvF (1, 1, 1);

E Scan - ER3DV6 - 2011: 15 mm from Probe Center to the Device /Hearing Aid Compatibility
Test (101x101x1): Interpolated grid: dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 5.445 V/m; Power Drift = 0.03 dB

Applied MIF = 3.63 dB

RF audio interference level = 19.48 dBV/m

Emission category: M4

MIF scaled E-field

s sounlr s

Grid 4 M4 Grid 5 M4 Grid 6 M4
17.3dBV/m [19.48 dBV/m|19.48 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
18.01 dBV/m|18.28 dBV/m |17.87 dBV/m

-10.01

0dB =12.63 V/m =22.23 dBV/m

Fig A.6 HAC RF E-Field GSM1900
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HAC RF E-Field CDMA BCO High
Date: 2019-6-10
Electronics: DAE4 Sn1527

Medium: Air
Medium parameters used: 0 =0 S/m, &, = 1; p = 1000 kg/m3
Ambient Temperature: 22.0°C Liquid Temperature: 21.5°C

Communication System: UID 0, CDMA Frequency: 848.31 MHz Duty Cycle: 1:1
Probe: ER3DV6 - SN2424 ConvF (1, 1, 1);

E Scan - ER3DV6 - 2011: 15 mm from Probe Center to the Device /Hearing Aid Compatibility
Test (101x101x1): Interpolated grid: dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 14.86 V/m; Power Drift = -0.01 dB

Applied MIF = 3.26 dB

RF audio interference level = 26.02 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4
23.48 dBV/m

Grid 4 M4 Grid 5 M4
24.66 dBV/m

Grid 7 M4
24.34 dBV/m

0dB =20.24 V/m = 26.12 dBV/m

Fig A.7 HAC RF E-Field CDMA BCO
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HAC RF E-Field CDMA BCO Middle
Date: 2019-6-10
Electronics: DAE4 Sn1527

Medium: Air
Medium parameters used: o = 0 S/m, €, = 1; p = 1000 kg/m®
Ambient Temperature: 22.0°C Liquid Temperature: 21.5°C

Communication System: UID 0, CDMA Frequency: 836.52 MHz Duty Cycle: 1:1
Probe: ER3DV6 - SN2424 ConvF (1, 1, 1);

E Scan - ER3DV6 - 2011: 15 mm from Probe Center to the Device /Hearing Aid Compatibility
Test (101x101x1): Interpolated grid: dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 17.41 V/m; Power Drift = -0.03 dB

Applied MIF = 3.26 dB

RF audio interference level = 26.24 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4
24.59 dBV/m

Grid 4 M4 Grid 5 M4
24.8 dBV/m

Grid 7 M4
24.72 dBV/m

0dB =21.08 V/m = 26.48 dBV/m

Fig A.8 HAC RF E-Field CDMA BCO
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HAC RF E-Field CDMA BCO Low
Date: 2019-6-10
Electronics: DAE4 Sn1527

Medium: Air
Medium parameters used: 0 =0 S/m, &, = 1; p = 1000 kg/m3
Ambient Temperature: 22.0°C Liquid Temperature: 21.5°C

Communication System: UID 0, CDMA Frequency: 824.7 MHz Duty Cycle: 1:1
Probe: ER3DV6 - SN2424 ConvF (1, 1, 1);

E Scan - ER3DV6 - 2011: 15 mm from Probe Center to the Device /Hearing Aid Compatibility
Test (101x101x1): Interpolated grid: dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 15.47 V/m; Power Drift = -0.07 dB

Applied MIF = 3.26 dB

RF audio interference level = 26.37 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4
24.74 dBV/m

Grid 4 M4 Grid 5 M4
24.68 dBV/m|26.34 dBV/m
Grid 7 M4 Grid 8 M4 Grid 9 M4

25.34 dBV/m|26.37 dBV/m|25.71 dBV/m

0dB =21.07 V/m = 26.47 dBV/m

Fig A.9 HAC RF E-Field CDMA BCO

©Copyright. All rights reserved by SAICT.



Ehenzhen Acadenry of infemation

5 RGBT No. B19N02118-HAC RF
SA|CT psaen 021G HAC |

HAC RF E-Field CDMA BC1 High
Date: 2019-6-10
Electronics: DAE4 Sn1527

Medium: Air
Medium parameters used: 0 =0 S/m, &, = 1; p = 1000 kg/m3
Ambient Temperature: 22.0°C Liquid Temperature: 21.5°C

Communication System: UID 0, CDMA Frequency: 1908.75 MHz Duty Cycle: 1:1
Probe: ER3DV6 - SN2424 ConvF (1, 1, 1);

E Scan - ER3DV6 - 2011: 15 mm from Probe Center to the Device /Hearing Aid Compatibility
Test (101x101x1): Interpolated grid: dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 2.739 V/m; Power Drift = 0.11 dB

Applied MIF = 3.26 dB

RF audio interference level = 15.23 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
14.35 dBV/m|14.54 dBV/m |13.06 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4
14.44 dBV/m|15.23 dBV/m|13.77 dBV/m

R S P

0 dB =6.106 V/m = 15.72 dBV/m

Fig A.10 HAC RF E-Field CDMA BC1
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HAC RF E-Field CDMA BC1 Middle
Date: 2019-6-10
Electronics: DAE4 Sn1527

Medium: Air
Medium parameters used: 0 =0 S/m, &, = 1; p = 1000 kg/m3
Ambient Temperature: 22.0°C Liquid Temperature: 21.5°C

Communication System: UID 0, CDMA Frequency: 1880 MHz Duty Cycle: 1:8.3
Probe: ER3DV6 - SN2424 ConvF (1, 1, 1);

E Scan - ER3DV6 - 2011: 15 mm from Probe Center to the Device /Hearing Aid Compatibility
Test (101x101x1): Interpolated grid: dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 2.742 V/m; Power Drift = 0.07 dB

Applied MIF = 3.26 dB

RF audio interference level = 14.78 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
14.59 dBV/m|13.85 dBV/m |13.13 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4
14.52 dBV/m|14.78 dBV/m|13.19 dBV/m

essmun s s

0 dB =6.062 V/m = 15.65 dBV/m

Fig A.11 HAC RF E-Field CDMA BC1
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HAC RF E-Field CDMA BC1 Low
Date: 2019-6-10
Electronics: DAE4 Sn1527

Medium: Air
Medium parameters used: 0 =0 S/m, &, = 1; p = 1000 kg/m3
Ambient Temperature: 22.0°C Liquid Temperature: 21.5°C

Communication System: UID 0, CDMA Frequency: 1851.25 MHz Duty Cycle: 1:8.3
Probe: ER3DV6 - SN2424 ConvF (1, 1, 1);

E Scan - ER3DV6 - 2011: 15 mm from Probe Center to the Device /Hearing Aid Compatibility
Test (101x101x1): Interpolated grid: dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 2.873 V/m; Power Drift = 0.01 dB

Applied MIF = 3.26 dB

RF audio interference level = 15.25 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
14.78 dBV/m|14.23 dBV/m |13.08 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4
14.85 dBV/m|15.25 dBV/m|14.37 dBV/m

A SR Fe

0 dB = 6.058 V/m = 15.65 dBV/m

Fig A.12 HAC RF E-Field CDMA BC1
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HAC RF E-Field CDMA BC10 High
Date: 2019-6-10

Electronics: DAE4 Sn1527

Medium: Air

No. B19N02118-HAC RF
Page 34 of 89

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

Ambient Temperature: 22.0°C

Liquid Temperature: 21.5°C

Communication System: UID 0, CDMA Frequency: 823.1 MHz Duty Cycle: 1:1

Probe: ER3DV6 - SN2424 ConvF (1, 1, 1);

E Scan - ER3DV6 - 2011: 15 mm from Probe Center to the Device /Hearing Aid Compatibility
Test (101x101x1): Interpolated grid: dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 17.28 V/m; Power Drift = -0.08 dB
Applied MIF = 3.26 dB

RF audio interference level = 26.47 dBV/m
Emission category: M4

MIF scaled E-field

Grid 2 M4
26.09 dBV/m

e

Grid 3 M4
26.3dBV/m

Grid 5 M4
26.47 dBV/m

et

Grid 6 M4
26.33 dBV/m

Grid 8 M4
26.11 dBV/m

st

Grid 9 M4
26.09 dBV/m

0dB =21.06 V/m = 26.47 dBV/m

Fig A.13 HAC RF E-Field CDMA BC10
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HAC RF E-Field CDMA BC10 Middle
Date: 2019-6-10
Electronics: DAE4 Sn1527

Medium: Air
Medium parameters used: 0 =0 S/m, &, = 1; p = 1000 kg/m3
Ambient Temperature: 22.0°C Liquid Temperature: 21.5°C

Communication System: UID 0, CDMA Frequency: 820.5 MHz Duty Cycle: 1:1
Probe: ER3DV6 - SN2424 ConvF (1, 1, 1);

E Scan - ER3DV6 - 2011: 15 mm from Probe Center to the Device /Hearing Aid Compatibility
Test (101x101x1): Interpolated grid: dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 15.33 V/m; Power Drift = -0.03 dB

Applied MIF = 3.26 dB

RF audio interference level = 28.34 dBV/m

Emission category: M4

MIF scaled E-field

Grid 3 M4
26.39 dBV/m

Grid 5 M4 Grid 6 M4
28.34 dBV/m |26.51 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
25.38 dBV/m|26.02 dBV/m|26.1 dBV/m

0dB =27.56 V/m = 28.81 dBV/m

Fig A.14 HAC RF E-Field CDMA BC10
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HAC RF E-Field CDMA BC10 Low
Date: 2019-6-10
Electronics: DAE4 Sn1527

Medium: Air
Medium parameters used: 0 =0 S/m, &, = 1; p = 1000 kg/m3
Ambient Temperature: 22.0°C Liquid Temperature: 21.5°C

Communication System: UID 0, CDMA Frequency: 817.9 MHz Duty Cycle: 1:1
Probe: ER3DV6 - SN2424 ConvF (1, 1, 1);

E Scan - ER3DV6 - 2011: 15 mm from Probe Center to the Device /Hearing Aid Compatibility
Test (101x101x1): Interpolated grid: dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 17.90 V/m; Power Drift = -0.09 dB

Applied MIF = 3.26 dB

RF audio interference level = 30.39 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4
23.96 dBV/m
Grid 4 M4 Grid 5 M4
25.09 dBV/m|30.39 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
24.71 dBV/m|26.52 dBV/m|25.8 dBV/m

0 dB = 33.08 V/m = 30.39 dBV/m

Fig A.15 HAC RF E-Field CDMA BC10
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HAC RF E-Field LTE-Band 41 High
Date: 2019-6-9
Electronics: DAE4 Sn1527

Medium: Air
Medium parameters used: 0 =0 S/m, &, = 1; p = 1000 kg/m3
Ambient Temperature: 22.0°C Liquid Temperature: 21.5°C

Communication System: UID 0, LTE_TDD Frequency: 2680 MHz Duty Cycle: 1:1.58
Probe: ER3DV6 - SN2424 ConvF (1, 1, 1);

E Scan - ER3DV6 - 2011: 15 mm from Probe Center to the Device /Hearing Aid Compatibility
Test (101x101x1): Interpolated grid: dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 5.935 V/m; Power Drift = 0.06 dB

Applied MIF =-1.44 dB

RF audio interference level = 20.02 dBV/m

Emission category: M4

MIF scaled E-field

e

Grid 4 M4 Grid 5 M4 Grid 6 M4
18.99 dBV/m|18.22 dBV/m |20.02 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
17.96 dBV/m|17.19 dBV/m |18.81 dBV/m

0dB =12.06 V/m = 21.63 dBV/m

Fig A.7 HAC RF E-Field LTE-Band 41 High
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HAC RF E-Field LTE-Band 41 High-2
Date: 2019-6-9
Electronics: DAE4 Sn1527

Medium: Air
Medium parameters used: 0 =0 S/m, &, = 1; p = 1000 kg/m3
Ambient Temperature: 22.0°C Liquid Temperature: 21.5°C

Communication System: UID O, LTE_TDD Frequency: 2636.5 MHz Duty Cycle: 1:1.58
Probe: ER3DV6 - SN2424 ConvF (1, 1, 1);

E Scan - ER3DV6 - 2011: 15 mm from Probe Center to the Device /Hearing Aid Compatibility
Test (101x101x1): Interpolated grid: dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 7.832 V/m; Power Drift = 0.08 dB

Applied MIF =-1.44 dB

RF audio interference level = 19.99 dBV/m

Emission category: M4

MIF scaled E-field

issounlr oo

Grid 4 M4 Grid 5 M4 Grid 6 M4
16.29 dBV/m|19.37 dBV/m[19.99 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
14.7 dBV/m [16.7 dBV/m [17.99 dBV/m

-10.82

0dB =11.43V/m =21.16 dBV/m

Fig A.7 HAC RF E-Field LTE-Band 41 High-2

©Copyright. All rights reserved by SAICT.
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HAC RF E-Field LTE-Band 41 Middle
Date: 2019-6-9
Electronics: DAE4 Sn1527

Medium: Air
Medium parameters used: 0 =0 S/m, &, = 1; p = 1000 kg/m3
Ambient Temperature: 22.0°C Liquid Temperature: 21.5°C

Communication System: UID 0, LTE_TDD Frequency: 2593 MHz Duty Cycle: 1:1.58
Probe: ER3DV6 - SN2424 ConvF (1, 1, 1);

E Scan - ER3DV6 - 2011: 15 mm from Probe Center to the Device /Hearing Aid Compatibility
Test (101x101x1): Interpolated grid: dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 5.935 V/m; Power Drift = 0.10 dB

Applied MIF =-1.44 dB

RF audio interference level = 19.91 dBV/m

Emission category: M4

MIF scaled E-field

irsoun s

Grid 4 M4 Grid 5 M4 Grid 6 M4
18.88 dBV/m|18.11 dBV/m |19.91 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
17.85 dBV/m|17.08 dBV/m|18.7 dBV/m

.74

0dB =12.06 V/m = 21.60 dBV/m

Fig A.8 HAC RF E-Field LTE-Band 41 Middle
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HAC RF E-Field LTE-Band 41 Low-2
Date: 2019-6-9
Electronics: DAE4 Sn1527

Medium: Air
Medium parameters used: 0 =0 S/m, &, = 1; p = 1000 kg/m3
Ambient Temperature: 22.0°C Liquid Temperature: 21.5°C

Communication System: UID O, LTE_TDD Frequency: 2549.5 MHz Duty Cycle: 1:1.58
Probe: ER3DV6 - SN2424 ConvF (1, 1, 1);

E Scan - ER3DV6 - 2011: 15 mm from Probe Center to the Device /Hearing Aid Compatibility
Test (101x101x1): Interpolated grid: dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 7.832 V/m; Power Drift = 0.05 dB

Applied MIF =-1.44 dB

RF audio interference level = 19.80 dBV/m

Emission category: M4

MIF scaled E-field

oo oz

Grid 4 M4 Grid 5 M4 Grid 6 M4
16.1 dBV/m |19.18 dBV/m|19.8 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
14.51 dBV/m|16.51 dBV/m|17.8 dBV/m

-10.82

0dB =11.43V/m =21.12dBV/m

Fig A.9 HAC RF E-Field LTE-Band 41 Low-2
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HAC RF E-Field LTE-Band 41 Low
Date: 2019-6-9
Electronics: DAE4 Sn1527

Medium: Air
Medium parameters used: 0 =0 S/m, &, = 1; p = 1000 kg/m3
Ambient Temperature: 22.0°C Liquid Temperature: 21.5°C

Communication System: UID 0, LTE_TDD Frequency: 2506 MHz Duty Cycle: 1:1.58
Probe: ER3DV6 - SN2424 ConvF (1, 1, 1);

E Scan - ER3DV6 - 2011: 15 mm from Probe Center to the Device /Hearing Aid Compatibility
Test (101x101x1): Interpolated grid: dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 6.080 V/m; Power Drift = 0.08 dB

Applied MIF =-1.44 dB

RF audio interference level = 19.04 dBV/m

Emission category: M4

MIF scaled E-field

s sounl s

Grid 4 M4 Grid 5 M4 Grid 6 M4
18.17 dBV/m|17.98 dBV/m|19.04 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
17.83 dBV/m|16.3 dBV/m [16.96 dBV/m

0dB =10.28 V/m = 20.24 dBV/m

Fig A.9 HAC RF E-Field LTE-Band 41 Low
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ANNEX B System Validation Result

835 MHz

Date: 2019-6-10

Electronics: DAE4 Sn1527

Medium: Air

Medium parameters used: o = 0 mho/m, er = 1; p = 1000 kg/m3
Communication System: CW,; Frequency: 835 MHz; Duty Cycle: 1:1
Probe: ER3DV6 - SN2424; ConvF (1, 1, 1)

E Scan - measurement distance from the probe sensor center to CD835 Dipole = 15mm
/Hearing Aid Compatibility Test (41x361x1): Interpolated grid: dx=0.5000 mm, dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm

Reference Value = 110.9 V/m; Power Drift = 0.08 dB

Applied MIF = 0.00 dB

RF audio interference level = 42.28 dBV/m

Emission category: M3

MIF scaled E-field

Grid 1 M3 Grid 2 M3 Grid 3 M3
41.62 dBV/m|42.18 dBV/m |42.02 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4
37.11 dBV/m|37.44 dBV/m |37.38 dBV/m

Grid 7 M3 Grid 8 M3 Grid 9 M3
41.74 dBV/m|42.28 dBV/m |42.09 dBV/m

= -2.56

M

7.68 F 1

0 dB =42.28 dBV/m

©Copyright. All rights reserved by SAICT.
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1880 MHz

Date: 2019-6-10

Electronics: DAE4 Sn1527

Medium: Air

Medium parameters used: = 0 mho/m, €, = 1; p = 1000 kg/m3
Communication System: CW; Frequency: 1880 MHz; Duty Cycle: 1:1
Probe: ER3DV6 - SN2424; ConvF (1, 1, 1)

E Scan - measurement distance from the probe sensor center to CD1880 Dipole = 15mm
/Hearing Aid Compatibility Test (41x181x1): Interpolated grid: dx=0.5000 mm, dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm

Reference Value = 106.4 V/m; Power Drift = 0.02 dB

Applied MIF =0.00 dB

RF audio interference level = 39.64 dBV/m

Emission category: M2

MIF scaled E-field

Grid 1 M2 Grid 2 M2 Grid 3 M2
39.18 dBV/m|39.64 dBV/m [39.56 dBV/m

Grid 4 M2 Grid 5 M2 Grid 6 M2
37.39 dBV/m|37.73 dBV/m |37.68 dBV/m

Grid 7 M2 Grid 8 M2 Grid 9 M2
39.15dBV/m|39.60 dB V/m|39.51 dBV/m

2,96

-4.45

45.93

-7.41 v

0dB =39.64 dBV/m

©Copyright. All rights reserved by SAICT.
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2600 MHz

Date: 2019-6-9

Electronics: DAE4 Sn1527

Medium: Air

Medium parameters used: = 0 mho/m, €, = 1; p = 1000 kg/m3
Communication System: CW; Frequency: 1880 MHz; Duty Cycle: 1:1
Probe: ER3DV6 - SN2424; ConvF (1, 1, 1)

E Scan - measurement distance from the probe sensor center to CD2600 Dipole = 15mm
/Hearing Aid Compatibility Test (41x181x1): Interpolated grid: dx=0.5000 mm, dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm

Reference Value = 70.68 V/m; Power Drift = -0.09 dB

Applied MIF =0.00 dB

RF audio interference level = 39.53 dBV/m

Emission category: M2

MIF scaled E-field

Grid 1 M2 Grid 2 M2 Grid 3 M2
39.08 dBV/m|39.35 dBV/m [39.29 dBV/m

Grid 4 M2 Grid 5 M2 Grid 6 M2
38.72 dBV/m |38.88 dBV/m [38.86 dBV/m

Grid 7 M2 Grid 8 M2 Grid 9 M2
39.36 dBV/m|39.53 dB V/m|39.44 dBV/m

2,96

-4.45

45.93

-7.41 v

0 dB =39.53 dBV/m

©Copyright. All rights reserved by SAICT.
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ANNEX C Probe Calibration Certificate
E_Probe ER3DV6

Calibration Laboratory of A 5 s =

Schmid & Partner ) S Sorvice sulsss “m..:;....

Engnmcrmg AG % ¢ Servirio avizsor di tarstura
Zaughausatrasse 43, BO4 Zurich, Switzsrtand s,,tﬁy‘ S suies Catibration Sonvice

Acotedteg by the Swiss Accreciason Sarvice (SAS)
mmummnmammumu
Multitateeal A

Accroditaton No - SCS 0108

for the 9 of Cartificaten
Client  CTTL-SZ (Auden) Certificas No- ER3-2424 _Fob18
ALIBRATION CERTIFICATE G |
Otiyact ER3DV6 - SN:2424 |

Calitruton procedurals)

QA CAL-02.v8, QA CAL-25v6
Calibration procedure for E-field probes optimized for close near field

evaluations in air
Cavtroton dade February 23, 2018
The coficats doo unthcowm'tnulml siancaic, which reakze the phySCal Uik of medsusments |5/
Tha s and e weth P y 810 Qhvens on the folaweng pages and are gart of the cenficain

All caEtratons have besn concucted o th closed y facity:

422 2 3)°C 8¢ hummdity < TO%

Colranon Equpment uaed (MATE cntcal for calbealon)

Thm cubbiration certifcine shall nol be reproduced except 1 ful wimout woltan agoiovs of the laboratory

Pnmary Standarss o | Cal D (Ceetfcam No ) Schedukd Caktraton

Power metor NS SN 14778 DL Ap-1T (Vo 217 0052100827) Apr-12 L

Power sersor NRP-231 SN 103244 0400017 (Mo 217-09521) Apr 18 = L

Poww seemor NRP- 291 SN D35 O4-Apr-17 (No. 217-02525) Apr 18 i

Rularance 20 dff Atenuamtor BN S527T {200 O7-Apt- 1T (No. 217.02628) Apr 1 |

Fele Pribe ER30VE SN 2328 10-Oct- 17 (Ve ERI2328 Octt7) Oct-18

DAES N 189 2Aug-17 (No DAEA-738_Aug!7) Aug-15

Secondary Stancwios o Chack Daw (in house) Schaduw Chece

Power moter E44158 SN. GBa 1203874 OB-ADH-AE (In hause check Jun: 18) In howso chack Jun- 1

Power sensor E64124 SN MYA 1453087 _G6-Apr- 50 (i house check Jun.18) In house check. Jun-18 N
m_ggggy‘u Sh 000110210 _| CC-Apr 4 {in housa chack Jun.18) In house check: Jun i@
llf_rnvmw o EN. US36aNTT00 Od-Aug-98 (1n house check - 16) In house chock Jun 18

Networs Angiyzer HP 87538 SN US37390585 18.0c101 {im house check Og-17) 1 In hose chack: Cet- 18

Name Function Sgratioe
Calbrated ty Jotor: Kasvan Lazoratory Technician 5
== |

Approves ty Kata Pobovc Technecal Manages

Zz |

e Fatruwy 24 2014

Carnficatn No. ER3-2424_Feb18

Page 1af 10
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Schmid & Partner " G Service susse dotaionnage
Engineering AG " Servizio svizenrs di tarsturs
Zoughousstrasse 43, BOM Zurich, Switzerand ’R{/E\\? 7 S swiss Catibeation Service
Accracied by the Swet Acediancs Sewce (GAS) Accrnditation No.: SCS 0108
The Swiss Accreditition Sarvice is one of the signatarins 10 the EA
Mutii Ag for the Ition of calibration certificaes
‘ Glossary:
NORMx.y,2 sensitivity o) free space
ocp dinde compression pont
CF crest factor (1iduty, cyclo) of the RF signal
ABCD modulation depandent Inearzation parameterns
Polarization ¢ o rotaton arcund probe axis
Polarzation §  rotation around an axis that Is in the plane normal Yo probe axim (at maasurement canter),
Lo, & =0 s normal o probe s
Connector Angle infarmation used in DASY system 1o aégn probe sensor X to the robot coordnate systern

Calibration is Performed According to the Following Standards:
a) IEEE Sd 1309-2005, * IEEE Standard for calibeation of electromagnetic field sansors and prabes, axcluding

antennas, from 9 kHz to 40 GHz", Decembar 2005

b) CTIA Test Plan far Hearing Ald Compatility, Rav 3.0, Novembier 2013

Methods Applied and Interpretation of Parameters:

NOEMz,y.2: Assessed for E-field polarization § = 0 for XY sensors and B = 80 tor 2 sensor (f < 900 MMz In
TEM-cell: f> 1800 MHz: R22 waveguide),

NORM(N)x.y.z = NORMx,y.2 * frequoncy._response (see Frequency Response Charl),

DCPy.y.2 DCP are numernical inearzation paramelers assessed based on the data of power sweep with CW
sgnal (no uncertainty required). DCP does not depend on frequency nor media

PAR: PAR 15 the Peak to Average Ratio that is not calibrated but determined based on the aignal
characterisbcs

Axy.z: Bryx Cxy2 Dxy.a; VRxy.z A B, C, D are numerical linearization parameters sssessad based an

the data of power sweep for specific modutation signal, The parammers do not depend on fraquency not
media. VA s the maximum calibration range expressed in RMS voltage across the dodn

Sphencal isotropy (30 deviation from isotropy): n a locally hamogensous fisld realized using an open
wavegus setup.

Sensor Offset. Tha sensor offset correspands to the offset of virtual measurement canter from the probe tip
(on probe axis). No tolerance required

Connector Angle: The angie @ assessed using the information gained by deteeminiing the NCIRMy (no
uncertainty required).

Centficate No. ER3-2424_Febtd Page 2ot 10
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ER30VG - SN:2424 February 23, 2018

Probe ER3DV6

SN:2424

Manufactured:  November 12, 2007
Calibrated: February 23, 2018

Calibrated for DASY/EASY Systems

(Note. non-compatdie with DASY2 systemn

Certificate No: ER3.2428 Fab 1B Page 3 of 1(
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Fabeuary 23, 2018

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

CAD 16-0AM)

10173 LTE.TDO (SC-FDMA. 1 RB. 20 MHz,

a7 812 200 | GaB | 1251 | 24%

Basic Calibration Parameters
Sonsor X Sennor ¥ Sensor Z Unc (k=2}
Nom (WVAVim)') 146 151 1.82 +101%
LOCP (mv)* 100.0 863 100.6
Modulation Calibration Parameters
wo Communication System Name A B c ] VR Une'
48 | aBVuv o8 mv (=2)
o cw X 00 00 10 000 | 189% | sa6%
Y | oo 00 10 | 04 4
Z 00 00 10 M08
10021 | GSAVFDO (TOMA. GMSK} X | 2168 2R nt 830 | 082 =2n
Y | 194t a7 288 113
Z | 2a7n | %05 | 282 182 —
10061~ IEEE 802 116 W1 2.4 GHz (D555, 11 X 838 B4H 254 180 63 | 19N
| CAB | Mbps)
Y | am 748 k2 wae ||
2| @43 788 28 118
10077- | [EEE 802 11g WiF1 28 GHz X | 1328 77 203 | 1100 | 1590 | 38 %
CAB {DSSSIOFDAY, 54 Mbps) s i
Y | nes 734 269 0o u
zZ | s 721 258 992
10172. | LYE-TDO (SC-FOMA, 1 RB, 20 MHZ, X | 8 808 | 207 | 921 | 1352 | 9% |
CAD QPSK)
Y | 948 &9 e | 1341
|1z | w082 836 305 13648
X
Y
z
X
Y
12

1011 831 a3 1342
11.30 B3 %6 1369
‘!3:5 COMA2000, RC1, SO3, 1/51h Rate 25 fr, 1660 Qs 03 1249 | 566 25%
1542 593 At t 1006
1791 | 689 358 1043

multiplied by the coverage factor k=2

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
. which for @ normal distnbution corresponds 1o a coverage

probability of approximalety 95%.

"N X U e

w-mmum om lnea puwg URT dtrtton and m exgessed Ky Pw soume of tha
Canficate No ER3I-2424_Fab1d Page 2 of 10
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ERIOVE - SN:2424 Febouary 23, 2016

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

Frequency respense (normalized)
o
A RARRE 2B

: — et e e ————— =8 ] :
0@
08+
E
07+
I
08+
k
a5 }- .- 1 1 ' | 1 dead | |
0 500 1000 1500 2000 2500 3000
f [M=z)
K > L) *
?EHT!Y) Rﬂ'\’ﬂw re!m!m sz‘\*;
Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
Certificate No. ER3-2424 Feb1B Page 5 of 10
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ER3DVE - SN 2423

Febwuary 23, 2014

Receiving Pattern (¢), 9 = 0°

=600 MHz TEM,0° =2500 MHz R22.0"
QD B
. . . . L] -
Receiving Pattern (¢), 9 = 90°
=600 MiHz, TEM,80° f=2500 MHz.R22 90"
© C
Certificate No: ER3-2422 ;;m!! Page 0 of W)
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ERIDVE - SN 2424 Fetwuary 23, 2018

Receiving Pattern (¢), 9 = 0°

;
}
104
}

g | $ 19y,
g ‘:"-‘-.—&"""m‘ 0 gy ‘.‘4“".-".** !‘!|
] }
»
b =  r— Lt — dede i e
+ e )
[« 25 LA L '-TW«L: Py
Uncertainty of Axial Isotropy Assessmant: £ 0.5% (k=2)
Receiving Pattern (¢), 9 = 90°
g £
Eh_;n-‘-a_..A - - ® ——— -
-
_._A.--.:;‘. 4 4 A ‘:!,_LA‘L_‘_‘I_- ) rl __;*" ol - enapelhadhecd s deai——
. . Rod [
""T!«: 2 7'-044: |n-.'_v.‘,..: —7'
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
Caontificate No' ER3-2424_Fab1d Page 7 of 10
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ERJDVE - SN 2424

10*

Input Sgnal (V)

104

0w t

10

No. B19N02118-HAC RF

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

-
> P
L L
2 .
L L
L
»
.
.
.
»
-
.
. \
e |
”
0 1 10
E total [Vim)
2] o]
not compensated compersated

Certificste No: ER3.2424 Fabi8

s ey - S S S

Y J
1\ 100 100
E total [V/im)
. .
rct compensatea compenames

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

Fage Bof 10
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ERGDVS - SN:2424 Fabruary 23, 2018
Deviation from Isotropy in Air
Error (4, 8), f= 900 MHz

Deviation

\0 -0 06 04 02 00 D2

04 08 08 10

Uncertainty of Spherical Isotropy Assessmant: & 2.6% (ks2)

Certficaie No: ER3.2424_Feb1d

Page S of 10

©Copyright. All rights reserved by SAICT.



SAiC RYNESBETAAR: No. B19N02118-HAC RF
el Technsteay Page 54 of 89

ER3IDVE - SN:2424 February 23, 2018

DASY/EASY - Parameters of Probe: ER3DVS6 - SN:2424

Other Probe Parameters
[ Sensor Arrangemont = Rectanguiar
| Connector Angia () —— ————— A - N2
| Mechanical Suttace Detoction Mode 1 eratind |
[ Optical Surface Detection Mode D | T desbied |
| Probe Overali Length e | 337 men
[ Probe Body Digmeser I 1o mm |
Tip Length T 10mm |
Tip Diametor R T Bmm |
hf’mgéﬁ& X Calbration Point Z5mm |
Probe Tip 1o Sensor ¥ Calibration Point - ‘ 2.5 mm
[Brobe Tip to Sensor Z Calibraton Point l 25mm

Centificate No. ERJ-2424_Febis Page 10 of 10
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ANNEX D Dipole Calibration Certificate
Dipole 835 MHz

Calibration Laboratory of & \:L/’ G Schwoizorischar Kaibrisrlenst
Schmid & Partner % G Servioe suisse d'dalonnage

Engineering AG S g Servisio svizzero d taratura
Zoughausstrasse 43, 8004 Zurich, Swizeriand % ,ﬁ\ ’ Swiss Caliteation Service
Accrodited by the Swiss Accreditation Senvion (SAS) Accreditation No.. SCS 0108
The Swiss Accreditation Service is one of the signatories 10 the EA
Multitateral Agr for the recognition of calibration certificates
Client  CTTL (Auden) Certificate No: CDB35V3-1165_Jul18
[CALIBRATION CERTIFICATE
| Ctjoct CDB35V3 - SN: 1185
|

Caltration procecursis) QA CAL-20.v6
Calibration procedure for dipoies in air

| |
| Cateration July 19, 2018

| This calbration cernficate Jocrments the trac

lity 1o naticen! vois, which coalze the priysical units ol measunemants (S1) '

The measurements and the uncedarties with confidenca probatilty are ghn on the following pages and are pan of the cnrtificate |
o

l All calibrations have been conducied in the closed (aboratory taciity: amvironment kemperatute (22 = 5)°C and humidity < 70%
| |
i Calibeation Equipment usad (MATE crifical lor catbraton)

| Pritmary Standards 10" Scheduled Calibraticn

| Power metar NAF 1 SN 104778 04-Apr-18 (No. 217-00872/02573) Apr-16 |

iPcmH sensor NRP-291 |su 106244 04-Ap-18 (NO. 217-00072) Apr18 |

| Pownr sansor NRP-291 SN 103245 (4-Apr-18 (No. 217-02673) Ape-18

| Raference 20 4R Attanustor SN 5056 [20K) D-ApE18 (No. 217-02882) Apr-19 ‘
Type-N mismeatch combation SN 5047 2 / 06327 0%-Apr-18 (No, 217-02683) Apt-19

| Probe EF30V) | 5N 4013 05-Mar-18 (No, EF3-4013 Mar1gj Mar-190 l
Probe HADVE SN; 6065 30-Dec-17 iNo. H36085 Dect?) Dec18

‘DAE! SN: 781 17.Jan18 (No. DAES-751_Jan1g) Jan-19 |

| Secondary Stancards 0 # Check Dute (in houss) Scheduled Chec

Powser meter Aglem 44108

Power sensor HP E4412A

i Power sanaor HP 84824 SN US3Ta85887
RF genarator RES SMT-06 SN: B32283011

{ Natwork Analyzer Agllant EB35EA | SN, US41060477

| SN GBA2420191
Sh: USIMBS102

| Nams
Galibentod by L Kiysner

|

Y Appraved by Katja Pokodc

‘ This calitrahon ceeificate shall not be raproduced sxcept in full without witten approval of the iabormiory

09-0ct-080 (n housse check Oct-17)
05-Jan-10 {in house chack Oct-17)
0R-Ovt-08 (it houss ohecs et 17)
27-A0g12 (n bouse check Ox-17)
31-Mar-14 (in house chack Oct-17)

Function

Labaratory Tectmician

Tachnical Manager

In house check: Cct-20 l
in house check: Oct-20 |
In house check: Oct-20 |
In house check: Oct-20

In housie check: Oc1-16 |

SR |
Lol
A |

hessied: July 18,2018
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Devices and Hearing Aids.

Methods Applied and Interpretation of Parameters:

« Coordinate System: y-axis is in the direction of the dipole arms, z-axis is from the basis of the antenna
{mounted on the table) towards its feed paint between the two dipole arms. x-axis is normal to the other axes,
In coincidence with the standards [1], the measurement planes (probe sensor center) are selectad to be at a
distance of 15 mm above the top metal edge of the dipole arms,

o Measurement Conditions: Further details are available from the hardcopies at the end of the certificate. All
figures stated in the centificate are valid at the frequency indicated. The forward power to the dipole connector
is set with a calirated power meter connected and monitored with an auxiliary power meter connected to a
directional coupler. While the dipole under test is connectad, the forward power is adjusted 1o the same level,

o Antenna Positioning: The dipote is mounted or @ HAC Tast Arch phantom using the matching dipole
pasitioner with the arms harizontal and the feeding cable coming from the floor, The measuremaents are
performed in a shielded room with absorbers around the setup to reduce the reflections.
1t is verified before the mounting of the dipole under the Test Arch phantom, that its arms are perfectly ina
line, It Is installed on the HAC dipole positioner with its arms parallel below the dielectric reference wire and
able to move alastically in vertical diraction without changing its relative position to the top centar of the Test
Arch phantom. The vertical distance fo the probe is adjusted atter dipole mounting with a DASYS Surface
Check job. Befora the measurement, the distance between phantom surface and probe tip is verified. The
proper measuremen! distance s selected by choosing the matching section of the HAC Test Arch phantom
with the proper device referance point (upper surface of the dipole) and the matching grid reference point (tip
of the prabe) considering the probe sensor offset. The vertical distance to the probe is essential for the
ACCUrACY

e Feed Point Impedance and Refurn Loss: These parameters are measured using a HP 8753E Vector Network
Analyzer. The impedanca is specified at the SMA connactor of the dipola. Tha influence of reflections was

aliminating by applying the averaging function while moving the dipole in the air. at leas! 70cm away from any
obstacles.

o E-field distribution: € field is measured in the x-y-plane with an isotropic ER3D-field probe with 100 mW
forward power te the antenna feed paint. In accordance with (1], the scan area is 20mm wide, Its length
exceads the dipole arm length (180 or 90mm). The sensor center is 15 mm {in 2) above the matal top of the
dipoke arms, Two 3D maxima are avallable near the and of the dipole arms. Assuming the dipole arms are
pedectly in one line, the average of these two maxima (in subgnd 2 and subgrid 8) is determinad to
compensate for any non-parallelity to the measurement plane as well as the sensor displacement, The E-fleld
value stated as calibration value represents the maximum of the interpolated 30D-E-field, in the plane above
the dipole surface.

The reported uncertainty of measurement is stated a5 the standard uncertainty of measurement multipiied by the
coverage factor k=2, which for a normal distribution corresponds to a coverage probability of approximately 85%.

Gentificate No: CD&35V3-1165_Jul18 Page 20of 5
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.10.1
Phantom HAC Test Arch
Distance Dipole Top - Probe Center 15 mm
Scan resolution dx, dy =5mm
Frequency 835 MHz = 1 MHz
Input power drift < 0.05 dB
Maximum Field values at 835 MHz
E-field 15 mm above dipole surface condition Interpolated maximum

Maximum measured above high end

100 mW input power

108.7 V/im = 40.72 dBV/m

Maximum measured above low end

100 mW input power

108.6 Vim = 40.72 dBV/im

Averaged maximum above arm 100 mW Input power 108.7 Vim = 12.8 % (k=2)
Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters

Frequency Return Loss Impedance

800 MHz 16.4 dB 0nu-92 8

835 MHz 255d8 5370+40jQ

BBO MHz 17.8 dB 6030-98

900 MHz 16.5dB 5160-153 &

945 MHz 217dB 4390+48 |0

3.2 Antenna Design and Handling

The calibration dipale has a symmetric geometry with a buift-in two stub matching network, which leads to the

enhanced bandwidth.

The dipole is built of standard semirigid coaxial cable. The internal matching lin2 is open ended. The antenna s

therefore open for DC signals.

Do not apply force to dipale arms, as they &re liable to bend. The soldered connections near the feedpaoint may be
damaged. After excessive mechanical stress or overheating, check the impedance characteristics 1o 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.

Cartificate No; CD835V3-1185_Julig
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DASYS5 E-field Result

Test Laboratory: SPEAG Lab2

DUT: HAC-Dipole 835 MHz: Type: CDS35V3: Serial: CDS35VI-SN: 1165

Communication System: UTD 0« CW ; Freguency: 8355 MHe
Medium parameters tsed: o = 0 §/m, 2= 1 p = 0 kg/m’
Phuntom section: RF Section

Measurement Standand; DASY S (IEEEABC/ANSICo3,19-201 1)

DASYS2 Conligurtion

e Probe: EF3DVI - SN4013: ConvF(l, 1, 1) @ 835 MHz: Calibrated: 05.03.2018

o Sensor-Surface: (Fix Surfacs)
e Flectronics: DAE4 Sn781; Calibrated: 17.01.2018

e Phantom: HAC Test Arch with AMCC; Type: SD HAC P01 BA: Serial: 1070

e DASYS2 52.10.1{1476); SEMCAD X 14.6.11(74349)

No. B19N02118-HAC RF
Page 59 of 89

Date: 19.07.2018

Dipole E-Field measurement @ 835MH2/E-Scan - $35MHz d=153mm/Hearing Ald Compatibility Test (41x3e1x1):

Interpolated grid: dx=.5000 mm. dy=0.5000 mm
Device Reference Polnr: (), 0, <63 mm

Reference Value = 130.9 Vim; Power Dift = 0,02 dB
Applied MIF =000 dB

RF audio interference level = 40,73 dBV/m
Emission category: M3

MIF scaled E-field

Gned 1 M3 Grid 2 M3

Grid 3M3

40,28 dBV/m 40,72 dBV/m |40.67 dBV/m

Grid 4 M4 Grid 5 M4

Grid 6 M4

35.61 dB8V/m |35.96 dBV/m |35.94 dBV/m

Grid 7 M3 Grid 8 M3

Grid 9 M3

40.41 d8V/m |40.73 dBV/m |40.67 dBV/m

-1.53

-3.86

-5.79

-1.12

0dB = 108.7 V/m = 40.72 dBV/m

Certificate No: CD835V3-1165_Julg Page 5 of §
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Dipole 1880 MHz

Calibration Laboratory of A,
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Servizio svizzero di taratura

s Swiss Calibration Service
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Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreoment for the recognition of calibration certificates

Accreditation No.: SCS 0108

Client  CTTL (Auden) Gertiicate No: CD1880V3-1149_Jul18
|CALIBRATION CERTIFICATE
Crogect CD1880VS3 - SN: 1149
Calieation procedurais) QA GAL-20.v8
Calibration procedure for dipoles in air
Calitsration datu July 18,2018
This calibration cenfficate documents e raceabdity 1o national standmrds, which realize the physical unite of measuremanis (S1)

| The measiramernits 4nd the unceraintiss with contidence probability are given on the following pages and are part of ihe comficate

' All casbratons have been conducted In the closed labosstory fachity. snvironment tempenature (22 = 3)'C and humidity «< 70%

| Calibration Equipmant ugsed (MATE critcal for calirason)

Primary Standards Lo Cal Datw (Certificate No.) Scheduled Calibratian 1
| Power matar NRP SN 104778 04-Apr-18 {No, 217-02672/02673) Apr19 |
Pawee sensor NRP-291 . SN: 103244 O4-Apr-18 (No. 217-02672) Apt-18
Power sensor NAP-291 | SN. 103245 03-Apr-18 (No. 217-02673) Apr-18
Rsterance 20 dB Atnuator SN: 5058 (20K) 04-Apr-18 (No. 217-02682) Apr-19
| Type-N mesmatch combnation | SN 50472 /08327  04-Apr-18 (No. 217-02683) Apr-19
Probe EF30V3 SN: 4013 05-Mar-18 (No. EF3.4013_Mar1B) Mar-19
Probs HIOVE SN 6065 30-0ec-17 (No. H3-6085_Dect?) Dec-18
DAEA SN 791 17-Jan-18 (No. DAES-781 lani6) Jan19 ’
| Secondary Standards 10" B Check Date (n houss) 7 Scheduled Check
Powar mator Agilert 44198 [ SN GBa242016 09-Oct-08 (In house chack Oct-17) In houas check: Oct-20
Power sensor HP E4412A SN US38435102 O6nJan-10 (in house check Oct-17) In house check: Oct-20
Power sansor HP 84824 SN; US37295597 068-0ct-08 (in house check Oct:17) In hausa chack: Oct-20 '
RF peoeatar RES SMT-06 SN; 832283011 27-Aug-12 {in house chack Oct-17) In house check: Oct-20
Netwark Analyzer Agllent ES36BA | SN: US#1080477 31-Mar-14 (in house chack Oct-17) In hotise check: Dct-18
Name Function Signalure .
Callbrated by Laif Kyseier Laboratory Technician w 3
% o
| Appraed by: Katja Pokovio Tectnical Marager ? \
| 76
lssuod: July 19,2018
| This catbiration centficate shafl not be reproducad except n hull without written approvad of the labocstory 4]
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References

1] ANS)-CE3,18-2011
American National Standard, Methods of Measurement of Campatibiiity between Wireless Communications
Devices and Hearing Aids.

Methods Applied and Interpretation of Parameters:

« Coordinate System: y-axis is in the direction of the dipole arms. z-axis is from the basis of the antenna
(mounted on the table) towards s feed point between the two dipole arms. x-axis is normal 1o the other axes.
In coincidence with the standards (1], the measurement planes (probe sensor centar) are selecled 1o be at a
distance of 15 mm above the top metal adge of the dIpoia arms,

o Measurement Conditions: Further details are avallable from the hardcopies at the end of the cedificate. All
figuras stated in the certificate are valid at the frequency indicated. The forward power to the dipole connector
is set with a calibrated power meter connected and monitored with an auxliary power meter connected 10 a
directional coupler. While the dipole under test is connected, the forward powar is adjusted to the same level.

s Anfenna Pasitioning: The dipole is mounted on a HAC Test Arch phantom using the matching dipole
positionar with the arms honzonifal and the feeding cable coming from the floor. The measurements are
performed in a shielded room with absorbers around the setup to reduce the reflections.

It ts veritied before the mounting of the dipole under the Test Arch phantom, that its arms are parfectly ina
line. It is installed on the HAC dipole positioner with its arms paraliel below the dielectric reference vare and
able to move elastically in vertical direction without changing Its relative position 10 the top center of the Tast
Arch phantom, The vertical distance o the probe is adjusted after dipole mounting with a DASYS Surtace
Chack job. Before the measurement, the distance between phantom surface and probe tip Is verified. The
proper measurement distance is selected by choosing the matching saction of the HAC Test Arch phantom
with the proper device reference point (upper surface of the dipole} and the matching grid reference point (tip
of the probe) considering the probe sensor offset. The vartical distance to the probe is essantial for the
accuracy

o Feed Point Impedance and Return Loss: These parameters are measured using a HP 8753E Vectar Network
Analyzer. The impedance is specified at the SMA connactor of the dipole. The influence of reflections was
eliminating by applying the averaging function while maving the dipole in the air, at least 70cm away from any
obstacles.

» E-fieid distribution: E field is maasurad in the x-y-plane with an isotropic ER3D-field probe with 100 mW
forward power 1o the antenna feed point. In accordance with [1], the scan area is 20mm wide, its length
exceeds the dipole arm length (180 or 80mm). The sensor center is 15 mm (in 2) above the metal top of the
dipole arms. Two 3D maxima are available near the end of the dipole arms. Assuming the dipole arms are
perecily in one line, the average of these two maxima (in subgrid 2 and subgrid 8) is determined to
compansate for any non-parallelity to the measurement plane as well as the sansor displacement. The E-field
value stated as calibration value represents the maximum of the interpolated 3D-E-field, in the plane above
the dipole surface.

The reported uncertainty of measurement is stated as the standard unceriainty of measurement multiplied by the
coverage factor k=2, which for a normal distribution corresponds 1o a coverage probability of approximately 95%,

Certficate No: CO1880V3-1148_Julg Page20ots
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Measurement Conditions
DASY system configuration. as far as not given on page 1
DASY Version DASYS V52,101
Phantom HAC Test Arch
Distance Dipole Top - Probe Center 15 mm
Scan resolution dx, dy = 5 mm
Frequency 1880 MHz + 1 MH2
Input power drift <005 dB 3

Maximum Field values at 1880 MHz

E-field 15 mm above dipole surface condition Interpolated maximum
Maximum measured above high end 100 mW input power #9.8 V/m = 39.06 dBV/m
Maximum measured above low end 100 mW Input power 80.3 V/m = 39,02 dBV/m
Averaged maximum above arm 100 mW Input power 89,5 V/im = 12.8 % (k=2)

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters

Frequency Return Loss Impedance

1730 MHz 239d8 539 «54)12
1880 MHz 22.5 4B 54742+63 0
1900 MHz 234 4d8 556Q+4512
1950 MHz 30.3 dB 528Q-13)0
2000 MHz 21.3dB 2057

3.2 Antenna Design and Handling

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

The dipale Is built of standard semingid coaxial cable, The internal matching line is open ended. The antenna Is
theretore open for DC signats.

Da not apply force to dipole arms, as they are liable to bend. The soldered connections near the feedpoint may be
damaged. After excessive mechanicai stress or overheating, check the impedance charactenstics o ensure that the
Internal matching network is not aliectad,

Alter long term use with 40W radiated power, only a slight warming of the dipole near the feedpoint can be measursd,

Cortifcata No: CO1880V3-1140 Jul1g Page 3cf5
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DASYS5 E-field Result

Date: 1907 2015
Fest Laboratory: SPEAG Lab2
DUT: HAC Dipole 1880 MHz: Type: CDISSOV3: Serial: CDISSOVI . SN: 1149

Commumcation Svstem: ULD 0« CW @ Frequency: 1880 MHz
Medium pasmpeters used: o= 0S8/, g =1, p =0 hg/m’
Phantom section: RF Section

Measurement Standand: DASYS (IEEEAEC/ANSICH3, 19201 1)

DXASYSL Conliguration

e Probe: EF3DV3 - SN4D13; ConvE(l, 1, 1) @ 1880 MHz; Calibrated: 05.03.2018
o Sensor-Surface: (Fix Surface)

e Electronics: DAEZ 5n781; Callbrated; 17,01.2018

o  Phantom: HAC Test Arch with AMCC; Type: SO HAC PO1 BA; Serial: 1070

.

DASYS2 52.10.1(1476); SEMCAD X 14.6,11{7439)

Dipole E-Field measurement @ 1IS80MH2Z/E-Scan - 1330MHz d=15mm/Hearing Aid Compatibility Test (41x181x1):
Interpolated grid: dx=0.5000 mm, dy=0.5000 mm

Device Reference Point! (0, 0, <08 mum

Reterence Value = 1601 Vim; Power Drift = 0,04 dB

Applied MIF = 0,00 di

RF gudio isterference level = 39,00 JBV/m

Emission category: M2

MIF scaled E-field

Grid 1 M2 Grid 2 M2 Grid 3 M2
38.67 dB8V/m |39.06 dBV/m [39.01 dBV/m

Grid 4 M2 Grid 5 M2 Grid 6 M2

36 d8V/m 36.15 dBV/m |36.1 dBV/m
Grid TM2  |Grid2@M2  |Grid 9 M2
38.79 dBV/m |39.02 dB8V/m |38.21 dBV/m

0.99

1.98

-2.97

-3.96

0 dB = 89.78 V/m = 39.06 dBV/m

Cenificats No: CD1880V3-1149_Jul18 Paga5ofS
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Client  CTTL-SZ (Auden)

Accreditation No.: SCS 0108

Certificate No: CD2600V3-1020_Oct18

CALIBRATION CERTIFICATE
Objct CD2600V3 - SN; 1020
Calibeation procadurs(s) QA CAL-20.v6
Calibration procedure for dipoles in air
Calitration date: October 23, 2018
This calibration certificate documents the fraceability %o naticnal standards. which realize the physical units of measurements (1),

The measuroments and e uncertwnties with condence probabikty rre given on the fodlowing papss ana are part of the cedificats.

All calbrasons have been conducted in the clesad lsbaoratory facility: enviranment lemperatur (22 = 34°C and humiddy « 700,

|
Calipration Equipment used (MATE cntical for calirason)

Primary Standards 1D & Cal Date (Cartificate No ) Scheduled Cadbration
FPowar metor NRP SN 1NT8 OM-Apr-18 (No. 217-02672/02672) Apr-19
Power sanser NAP-291 SN: 10a244 D4-Apr-18 (Na. 217-02672) Apr-18
Powear sansor NRP-Z2i1 SN: 103245 OLApr18 (No. 217-02673) Apr1%
Hatarance 20 d8 Atenuator SN: 5068 (20%) O-Apr14 (No. 217.02682) Apr-1%
Type-8 musmatols combination SN, 50472 / 06327 O4-Apr18 (No. 217-02663) Aprg ’
Probe EFI0V3 SN 4013 05-Mar-18 (No. EF3-4013_Mar13) Mar-1¢ ‘
DAES SN: 781 17-Jan-18 (No DAES-781_Jan18) Jan-16
Secondary Stardards |iDa Chack Dale (in house) Scheduled Check
Powar motar Agilent 44198 SN; GB42420151 09-0¢4-08 (in house check Oct-17) In houss chack: Oct-20
Powar sansor HP £44124 SN; US38485102 0%5-Jun-10 (in hause check Oct-17) In house check: Oct-20
Power sansor HP 8382A SN, US37295587 0a-0ct-08 (1 house check OC1-17) In house chack: Ot 20
RF generator RES SMT-06 SN: 832283011 27-Aug-12 (in house chack Oct-17]) In house chack: Oct1-20
Network Analyzer Agilent EBISBA | SN US41080477 31-Mar-14 (in housa check Oct-18) In house check: Oct-19
Nameo Function Sigr=atum
Callbrated by Leit Klysnee Labaratory Technician f‘?’&"
Approved by Katga Pokavic Techrical Managar o
P S
=~
Issued; Oclober 23, 2018
Thes caibration certficate shall ot be reproduced except o full without wrilten approval of the laboratoty.
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References

1] ANSI-CE3.19-2011
American National Standard, Methods of Measurement of Compatibility between Wireless Communications
Devices and Heanng Aids.

Methods Applied and Interpretation of Parameters:

*  Coordinate System: y-axis is in the direction of the dipole arms. z-axis is from the basis of the antenna
(mounted on the tabie) towards its feed point between the two dipole arms. x-axis is normal to the other axes.
In coincidance with the standards [1], the measurement planes (probe sensor center) are selected to be at &
distance of 15 mm above the top metal edge of the dipole arms.

*  Measurement Conditions: Further details are available from the hardcopies at the end of the certificata. All
figures stated in the certificate are valid at the frequency indicated. The forward power to the dipole connectar
Is el with a calibrated power mater connected and monitored with an auxiliary power meter connected to a
directional coupler. While the dipole under test is connected, the forward power is adjusted to the same level.

* Antenna Positioning: The dipole is mounted on a HAC Test Arch phantom using the matching dipole
positioner with the arms horizontal and the leeding cable coming from the floor. The measurements are
performed In a shieided room with absorbers around the satup 10 reduce the reflections.

It is verified before the mounting of the dipole under the Test Arch phantom, that its arms are perfectly in a
line. It is installed on the HAC dipole positioner with its arms parafle! below the dielectric relerence wire and
able to move elastically in vertical direction without changing its relative position to the top center of the Test
Arch phantom. The vertical distance to the probe Is adjusted after dipole mounting with a DASY5 Surface
Check job. Before the measurement, the distance batwean phantom surface and probe tip Is verified. The
proper measurement distance is selected by choosing the matching section of the HAC Test Arch phantom
with the proper device reference point (upper surface of the dipole) and the matching grid reference point (tip
of the probe) considering the probe sansor offset. The vertical distance 1o the probe is essential for the
accuracy,

* Feed Point impedance and Retum Loss: These parameters are measured using a HP B753E Vector Network
Analyzer. The impedance is specified at the SMA connaector of the dipole. The influence of reflections was
eliminating by applying the averaging function while moving the dipole In the air, at least 70cm away from any
obstacles,

*  E-field distribution: E field is measured in the x-y-plane with an isotropic ER3D-field probe with 100 mW
forward power to the antenna feed point. In accordance with [1], the scan area is 20mm wide, its length
exceeds the dipole arm length (180 or 90mm). The sensor center is 15 mm (in z) above the metal top of the
dipole arms, Two 3D maxima are available near the end of the dipole arms. Assuming the dipole arms are
petfectly in one ling, the average of these two maxima (In subgrid 2 and subgrid B) Is detarmined to
compensate for any non-parallelity to the measurement plane as well as the sensor displacement. The E-field
value stated as calibration value represents the maximum of the interpotated 3D-E-field, in the plane above
tha dipole surface.

The reparted uncertainty of measurement is stated as the standard uncerainty of measurament multiplied by the
coverage factor k=2, which for a normal distribution corresponds to a coverage probability of approximatealy 950,

Cenificate No; CO2500V3-1020_0ct18 Page 2 ot 5
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Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASYS Vs2.102
Phantom HAC Tes! Arch
Distance Dipole Top - Probe Center 15 mm
Scan resolution dx, dy = 5 mm
Frequency 2600 MHz = 1 MHz
Input power drift < 0.05dB

Maximum Field values at 2600 MHz

E-field 15 mm above dipole surface condition Interpolated maximum
Maximum measured above high end 100 mW input power 86.2 Vim = 38.71 dBV/m
Maximum measured above low end 100 mW Input power 85.2 Vim = 38.61 dBV/m
Averaged maximum above arm 100 mW Input power 85.7 Vim = 12.8 % (k=2)

Appendix (Additional assessments outside the scope of SCS 01 08)

Antenna Parameters

Frequency Return Loss Impedance

2450 MHz 18.6 d8 4274-8200
2550 MHz 27148 45910412i0Q
2600 MHz 324 d8 48.30Q+16jQ
2650 MHz 36.6dB 51204104
2750 MHz 193 dB 5000-11.0jQ

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 cable. The Internal matching line is opan endad. The antenna is
theretore open for DC signals.

Do not apply force 1o dipoie arms, as they are liable to bend. The soldered connections near the feadpoint may be
damaged. After excessive mechanical stress or overheating, check the impedance characteristics ta ensure that the
internal matching network is not atfected.

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

Ceruficate No: CD2600V3-1020_Oct18 Page 3of 5
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DASYS E-field Result

Date: 23.10.201%
Test Laborory: SPEAG Lah2
DUT: HAC Dipole 2600 MHz: Type: CD2600V3: Serial: CD2600V3 - SN: 1020

Communication System: UID 0 - CW ; Frequeney: 2600 MH
Meoedium paronwters used; @ « 0 Sl s = 1, p =0k
Phuntom section: RF Section w

Mewsurement Standard: DASYS (IEEEAEC/ANSE CA3.19.2011)

DASYS2 Configuration:

. Probe: EF3DV3 - SN4013; ConvF{l, 1, 1) @ 2600 MHz; Calibrated: 05.03.2018
*  Sensor-Surface: (Flx Surface)

* Electronics: DAEA Sn781; Calibrated: 17.01.2018

-

Phantom: HAC Test Arch with AMCC; Type: SO HAC P01 BA; Serlal: 1070
* DASY52 52.10.2(1495); SEMCAD X 14.6.12(7450)

Dipole E-Ficld measurement (¢ 2600MHz/E-Scan - 2600MHz d=15mm/Hearing Aid Compatibility Test (41x181x1);
Interpolated grid: da=0.5000 mm, dy=(0 3000 mm

Device Reference Point: 0, 0, 6,3 mm

Reference Value = 64,00 Vi, Power Drift = 0.01 JB

Apphed MIF = 0.00 4B

RT audio interference level = 38,71 dBV/m

Emission category: M2

MIF scaled E-field

Grid 1 M2 Grid 2 M2 Grid 3 M2
38.32 dBV/m |38.61 dBV/m |38.53 dBV/m
GriddM2 |Grid5M2  |Gnd &6 M2
37.96 dBV/m | 38,19 dBV/m |38.15 dBV/m
Grid 7 M2 Grid 8 M2 Grid 9 M2
38.48 dBV/m [38.71 dBV/m |38.63 dBV/m

-1.39

-2.78

-4.16

5.55

-6.94

0dé =86.22 V/m =3871 dBV/m
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ANNEX E UID Specification

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Name: G3M-FDO (TOMA, GMSK)

Geoup: GSM

ulD: 10021-008

PAR! 93908

MIE-* 363¢B

Sandant Refererce ETSI TS 100 509 V&.9,0 (200501}
FOC CET KD 941225, DO anxd D04

Category Periodc puised modulation

Modulstion: GM3K

Freauercy Band GEM 450 (450 .4 . 457.6 MHx)
GSM 4E0 (478 .8 - 468.0 MHz)
GSM 710 (398.0 - T16.0 MHz)
BSM 750 (747 0 - 783.0 MHz}
GSM 250 (524.0 - B45.0 MHz)
P-GSM 900 (8000 - 915,0 MH2)
E-GSM 500 (080 0 - 615.0 Miz)
R-GSM 000 {876.0 - D15.0 MHz)
DCS 1000 (1710.0 - 1765.0 MH2)
PGS 1900 {1850.0 - 19100 MHz)
ER-GSM 200 (873.0 - 9150 MHz)
Vialidation band (0.0 + 5300.0 MHz)

Daetated Spechication Active Skor: TNO
Data; PNG continuous
Frame: compesed out of 8 Skts
Mubtrame: 261h (ICLE) Frame sét biank
Sholtype & -limrg Normad burs! for GMSK

Banchwicth 0.2 MHz

Intagration Time:

120.0ms

No. B19N02118-HAC RF
Page 70 of 89

PAR {0.1%) in accordance with FOC KDB $71168, Section 6.0 “Measuremant of the Paeak-to-Average Power Ratio (PAPR)™

¥ Modulason Interferance Facior (MIF) value valid only In cenjunction with advanced probe response inearizaion calibration for
the same communication system (same UID and version),

UID Specification Sheet
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland
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Calibration Laboratory of

Schmid & Partner
Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland
Nama: EDGE-FDO (TOMA, 8PSK, TN 0)
Geoup! GSM
uip- 10025-4C
PAR: 126248
MIF* 375¢8
Btandant Fetarmrcs ETBI TS 100 509 VB,0.0 (2005-01)
FCC CET KD& 941226, D03 and D04
Category. Perodic pused modulation
Modulation: aPSK
Fregusncy Band GSM 450 (450 4 - 457.6 MHZ)

GSM 400 (478.0 - 406.0 MHz)
GSM 710 (898.0 - 716.0 MHz}
GSM 750 (747 0 - 783.0 Mz}
G5M B850 (524.0 - 846.0 MHz)
P-GEM 200 (080.0 « 615.0 M)
E.GEM 900 {880 0 - B15.0 MHz)
R-GSM 000 (876,0 - 9150 MHz)
DCS 1800 (1710.0 - 1785.0 MHz}
PSS 1900 {1850.0 - 1910.0 M2
ER-GSM 200 {873.0 - 915.0 MH2)
Valictation band (0.0 - S000.0 MHz)

Detaksd Spechicaion Active Siot: TNO
Data: PN continuout
Frame: compesed out of 8 Skts
Mubltrame: 12ih (PTCCH) and 26th {IDLE} Frame set blark
Shottype & -timing: Normad burst for BPSK
Bandwioy 0.2MHz
Imagration Time: $0.0ma

PAR {0,1%) in accordance with FCC KDB 71188, Section 6.0 "Maasuremant of tho Peak-to-Average Power Ratio (PAPR)™
¥ Modulation Imerference Facior (MIF) value valid only in conjunction with advancad probe rasponse nearizason calibeation for
the same communication system (same ULD and version),

UID Specification Sheet UID 10025-DAC page 1/2 16.11.2016
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Engineering AG
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Name: UMTS-FDD (WCDMA)
Group: WCDMA
uliD: 10011-CAB
PAR: ' 291dB
MIF: 2 -27.23dB
Standard Reference: 3GPP TS 25.141 Annex A
FCC OET KDB 941225 D01 SAR test for 3G devices v02
Category: Random ampilitude modulation
Modulation: QPSK
Frequency Band: Band 1, UTRA/FDD (1920.0-1280.0 MHz, 20000)
Band 2, UTRA/FDD (1850.0-1910.0 MHz, 20001)
Band 3, UTRA/FDD (1710.0-1785.0 MHz, 20002)
Band 4, UTRA/FDD (1710.0-1755.0 MHz, 20003)
Band 5, UTRA/FDD (824.0-849.0 MHz, 20004)
Band 8, UTRA/FDD (830.0-840.0 MHz, 20005)
Band 7, UTRA/FDD (2500.0-2570.0 MHz, 20006)
Band 8, UTRA/FDD (880.0-915.0 MHz, 20007)
Band 9, UTRA/FDD (1749.9-1784.9 MHz, 20008)
Band 10, UTRA/FDD (1710.0-1770.0 MHz, 20008)
Band 11, UTRA/FDD (1427.9-1452.9 MHz, 20010)
Band 12, UTRA/FDD (698.0-7186.0 MHz, 20011)
Band 13, UTRA/FDD (777.0-787.0 MHz, 20012)
Band 14, UTRA/FDD (788.0-798.0 MHz, 20013)
Band 19, UTRA/FDD (830.0-845.0 MHz. 20130)
Band 20, UTRA/FDD (832.0-862.0 MHz, 20131)
Band 21, UTRA/FDD (1447.5-1462.9 MHz, 20132)
Band 22, UTRA/FDD (3410.0-3480.0 MHz, 20217)
Band 25, UTRA/FDD (1850.0-1815.0 MHz, 20218)
Band 26, UTRA/FDD (814,0-849.0 MHz, 20219)
Detailed Specification: Dedicated Channel Type: RMC
Bitrate: 12.2 kbps
DPODCH: 60 kbps
DPCCH: 15 kbps
DPCCH/DPDCH power ratio; -5.46 dB
Bandwidth: 5.0 MHz
Integration Time: 100.0 ms

PAR {0.1%) in accordance with FOC KDB $71168, Section 6.0 “Measuremant of the Paeak-to-Average Power Ratio (PAPR)™
¥ Modulason Interferance Facior (MIF) value valid only In conjunction with advancad probe response inearization calibration for
the same communication system (same UID and versica),

UID Specification Sheet

UID 10011-CAB page 1/2 16.01.2014
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Calibration Laboratory of
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Name: UMTS-FDD (HSPA+)
Group: WCDMA
uiD: 10225-CAB
PAR: ' 597 dB
MIF: 2 ~20.39 dB
Standard Reference: 3GPP Rel 7 TS 34.121
FCC OET KDB 941225 D01 SAR test for 3G devices v02
FCC OET KDB 941225 D02 Guidance for 3GPP R6 and R7 HSPA
vo2v1
Category: Random amplitude modulation
Modulation: 16QAM
Frequency Band: Band 1, UTRAFDD (1920.0-1580.0 MHz, 20000)
Bang 2, UTRAFDD (1850.0-1810.0 MHz, 20001)
Band 3, UTRAFDD (1710.0-1785.0 MHz, 20002)
Band 4, UTRAFDD (1710.0-1755.0 MHz, 20003)
Band 5, UTRAFDD (824.0-845.0 MHz, 20004)
Band 6, UTRAFDD (830.0-840.0 MHz, 20005)
Band 7, UTRAFDD (2500.0-2570.0 MHz, 20008)
Band 8, UTRAFDD (880.0-915.0 MHz, 20007)
Band 8, UTRAFDD (1749.9-1784.9 MHz, 20008)
Band 10, UTRA/FDD (1710.0-1770.0 MHz, 20008)
Band 11, UTRA/FDD (1427.9-1452 9 MHz, 20010)
Band 12, UTRA/FDD (696.0-716.0 MHz, 20011)
Band 13, UTRA/FDD (777.0-787.0 MHz, 20012)
Band 14, UTRA/FDD (788.0-798.0 MHz, 20013)
Band 18, UTRA/FDD (830.0-845.0 MHz, 20130)
Band 20, UTRA/FDD (832.0-862.0 MHz, 20131)
Band 21, UTRA/FDD (1447.9-1462.8 MHz, 20132)
Band 22, UTRA/FDD (3410.0-3480.0 MHz, 20217)
Band 25, UTRAFDD (1850.0-1915.0 MHz, 20218)
Band 26, UTRA/FDD (814.0-849.0 MHz, 20219)
Detailed Specification: 12.2 kbps RMC, FRC H-Set 2
CQI value: 2
Sub-test 2 Conditions:
DPCCH gain factor (Beta _c) = 615
DPDCH gain {actor (Beta _d): 1515
E-DPDCH Settings:
Symbol Rate: 2x1960 Mbps
Modulation 4PAM
Dala Type: PNS
Bandwidth: 5.0 MHz
Integraticn Time: 100.0 ms

PAR {0.1%) in accordance with FOC KDB 71168, Section 6.0 “Measuremant of the Peak-to-Average Power Ratio (PAPR)™
¥ Modulason Interference Facior (MIF) value valid only In conjunction with advanced probe response inearization calibration for
the same communication system (same UID and versica),

UID Specification Sheet UID 10225-CAB page 1/2 16.01.2014
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Calibration Laboratory of
Schmid & Partner
Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland
Name: CDMA2000, RC1, SO3, 1/8th Rate 25 fr.
Group: CDMA2000
ulD: 10295-AAB
PAR: ' 12.49dB
MIF: 3.26dB
Standard Reference: 3GPP2 C.S0002-C-1, Chapter 2,1.3.9.2.3
FCC OET KDB 941225 D01 SAR test for 3G devices (v02)
Category: Random amplitude modulation
Modulation: B4-ary orthogonal
Frequency Band: Band Class 0 (815.0-849.0 MHz, 20220)

Band Class 1 (1850.0-1910.0 MHz, 20040)
Band Class 2 (872.0-215.0 MHz, 20041)
Band Class 3 (887.0-925.0 MHz. 20042)
Band Class 4 (1750.0-1780.0 MHz, 20043)
Band Class 5 (411.7-483.5 MHz, 20044)
Band Class 6 (1920.0-19880.0 MHz, 20045)
Band Class 7 (776.0-794.0 MHz, 20046)
Band Class 8 (1710.0-1785.0 MHz, 20047)
Band Class 9 (880.0-915.0 MMz, 20048)
Band Class 10 (806.0-901.0 MHz, 20049)
Band Class 11 (410.0-462.5 MHz, 20050)
Band Class 12 (870.0-876.0 MHz, 20051)
Band Class 13 (2500.0-2570.0 MHz, 20179)
Band Class 14 (1850.0-1915.0 MHz, 20180)
Band Class 15 (1710.0-1755.0 MHz, 20181)
Band Class 16 (2502.0-2568.0 MHz, 20182)
Band Class 18 (787.0-789.0 MHz, 20184)
Band Class 19 (698.0-718.0 MHz, 20185)
Band Class 20 (1626.5-1660.5 MHz, 20186)

Band Class 21 (2000.0-2020.0 MHz, 20187)
Detailed Specification: Radio Configuration 1 (RC1)

Service Option 3 (SO3)

Speech codec: 8k EVRC (Enhanced Voice Rate Codec)

1/8th frame rate
Bandwidth: 1.2 MHz

Integration Time: 500.0 ms

PAR {0.1%) in accordance with FCC KDB $71168, Seclion 6.0 “Measuramant of the Peak-to-Average Power Fatio (PAPR)™
¥ Modulation interferance Facior (MIF) value valid only In conjunction with advancad probe rasponse inearizasion calibration for

the Sama communicasion system (same UID and version),

UID Specification Sheet UID 10295-AAB page 1/2
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Calibration Laboratory of

Schmid & Partner

Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Name: CDMA2000 (1xEV-DO, Rev. 0)

Group: CDMA2000

ulD: 10403-AAB

PAR: " 3.76 dB

MIF: ? -17.67 dB

Standard Reference: 941225 D01 SAR test for 3G devices v02
Category: Random amplitude modulation
Madulation: BPSK

Frequency Band: Band Class 0 (815.0-849.0 MHz, 20220)

Band Class 1 (1850.0-1910.0 MHz, 20040)
Band Class 2 (872.0-915.0 MHz, 20041)
Band Class 3 (887.0-925.0 MHz, 20042)
Band Class 4 (1750.0-1780.0 MHz, 20043)
Band Class 5 (411.7-483.5 MHz, 20044)
Band Class 6 (1920.0-1880.0 MHz, 20045)
Band Class 7 (776.0-794.0 MHz, 20048)
Band Class 8 (1710.0-1785.0 MHz, 20047)
Band Class 9 (880.0-915,0 MHz, 20048)
Band Ciass 10 (806.0-901.0 MHz, 20049)
Band Class 11 (410.0-462.5 MHz, 20050)
Band Class 12 (870.0-876.0 MHz, 20051}
Band Class 13 (2500.0-2570.0 MHz, 20178)
Band Class 14 (1850.0-1915.0 MHz, 20180)
Band Class 15 (1710.0-1755.0 MHz, 20181)
Band Ciass 16 (2502.0-2568.0 MHz, 20182)
Band Class 18 (787.0-799.0 MHz, 20184)
Band Class 19 (698.0-716.0 MHz, 20185}
Band Class 20 (1626.5-1660.5 MHz, 20186)
Band Class 21 (2000.0-2020.0 MHz, 20187)
Detailed Specification: Physical Layer Configuration: Subtype 0
Reverse Data Channel: 153.6kbps
Forward Traffic Channel: 2-slot version of 307 2kbps, ACK
channel transmitting in all slots

Access Terminal Power Control: “All bits up”
Bandwidth: 1.2 MHz

Integration Time: 100.0 ms

' PAR{0.1%) in accordance with FCC KDB 571188, Section 6.0 “Maasuremant of the Poak-to-Average Powar Ratio (PAPR)™
¥ Modulation Imerference Facior (MIF) value valid only in conjunction with advancad probe rasponse inearizason calibeation for
the same communication system (same ULD and version),

UID Specification Sheet UID 10403-AAB page 1/2 16.01.2014
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Name: LTE-FOD (SC-FDMA, 1 RS, 10 MHz, 16-QAM)
Geoup: LTE-FDO
uliD: 10176-CAE
PAR: 65248
MIF- " 47648
Sandant Reforercn 3GOE (ETS) TS 136,101 VEA0
IGFP (ETSITS 138,213 Vi 40
FCC OET KEA 541229 008 SAR for LTE Devices v01
Category: Aar Pl culation
Modulation: 16-QAM
Fracpmrcy Sand Band 1, E-UTRAFDD (18200 - 1000.0 MHZ)
Band 2, E-UTRAFDD (1850.0 - 1910.0 MHz)
Bund 3, E-UTRAFDD (17100 - 1765,0 MHz}
Band 4, E-UTRAFDD (17100 - 1 755.0 MHz)
Band 5, E-UTRAFDD (5240 - 840.0 MHz)
Band &, E\UTRANFDD (830 0 - 840.0 MMz}
Band 7, E-UTRASOD (25000 - 2570.0 MHz)
Band 8, E-UTRAFDD (5500 - 815.0 MHz)
Band 9, E-UTAAFDD (1746.9 - 1764.9 MHz)
Band 10, E-UTRAFDO (17100 - 1770.0 MHz)
Band 11, EUTRAFDD (1627.9 « 14473 MHz}
Band 12, E-UTRAFDD (590.0-710.0 MHz)
Band 13, EUTRAF0D (777.0 - 787.0 MHz}
Band 14, E-UTRAF OO (7880 - 768.0 MHz}
Band 17, EUTRAFDD (7040 - 16,0 MHz}
Band 18, E-UTRAFD0 ($15.0 - 830,0 MHz)
Band 19, E-UTRAFDD (650.0 - 5450 MKz}
Band 20. E.UTRAFDO (8320 - B62.0 MHz}
Band 21, E-UTRAFDD (146479 - 1462.0 MH2)
Band 22, E-UTRAFDO (3610.0 - 34500 MHz)
Band 23, E-UTRAF DD (2000.0 - 2020.0 MHz}
Band 24, E-UTRARDD (16265 - 1660.5 MWz
Band 25, E-UTRAFDO (1850.0 - 1915.0 MHz)
Band 26 E-UTAAFDO (814.0 - 845.0 MMz)
Band 27 E-UTRAFDD (8070 - 24,0 MHz)
Band 28 EUTRAAFDD (7030 - 748.0 MHz}
Band 30, E-UTRASD0 (23050 - 2315.0 MHx)
Band 65, E-UTRAFDD (1820 0 - 2010,0 MMz}
Band 6, E.UTRAFDO (17100 - 1780.0 MHz}
Band 08, E-UTRAFDO (90,0 - 720.0 MH2}
Band 70, E-UTRAFDD (18950 - 1710.0 MHz)
Band 71, E-UTRAFDD (853.0 - 60R.0 MH2}
Validation band (0.0 < 8000.0 MHz)
Detabec Specficabon: Modulation Scheme: SC-FDMA
Numbar of PUSCHs: 1
Settrga for Sublrame #0 to 85
Modulation Schame: OFSK
Data Type: UL-SCH
Number RB 1
Transpon Block Sipe: 256
TES Index: 14
MCS Index: 15
Data Type: PNS
Bandwidt 10.0MHz
Integration Time 10.0ms

No. B19N02118-HAC RF
Page 82 of 89

PAR {0.1%) in accordance with FOC KDB 71168, Section 6.0 “Measuremant of the Peak-to-Average Power Ratio (PAPR)™
¥ Modulason Interferance Facior (MIF) value valid only In conjunction with advanced probe response inearization calibration for
the same communication system (same UID and version),
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Name:

Categery.
Modulation:

Fracpmrcy Sand

Detaied Specfication:

Bandwit
Integration Time;

LTE-FOD (SC-FDMA, 1 RB, 20 MHz, 16-QAM)

LTE-FOO
10170-CAD

65248
A76dB

3G (ETS) TS 136,101 VB4.0
IGPP/ETSITS 138213 V40

FCC CET XEB 541228 008 SAR for LTE Devices w01
RAandom ampiiude moculation

16.QaMm

Band 1, E-UTRAFDD (18200 - 1000.0 MHZ)
Band 2, E-UTRAFDD (18500 - 1910.0 MKz)
Band 3, E-UTRAFDD (17100 - 17685,0 MHz}
Band ¢, E-UTRAFDD (1710.0 - 17560 MHz)
Band 7, E-UTRAFDD (25000 - 2570 0 MH2)
Band 5, EUTRANFDD (17639 - 1704 9 MHz)
Band 10, E-UTRAF 0O (17100 - 1770.0 MHz)
Band 20. E-UTRAFDO (532 0 - 862.0 MH2)
Band 22, E-UTRAFOD (34100 - 3400.0 MHz}
Band 23, E-UTRAF DO 2000 0 - 2020.0 MHz)
Band 25, EUTRAFDD (18200 « 18150 MHz}
Band 28 E-UTRAFDD (703.0 - 7480 MHz)
Band &5, E.UTRAF0D (1820.0 - 2010.0 MHz)
Band 85, E-UTRAFO0 (17100 - 1780.0 MHz}
Band 70, E-UTRAFDD (16950 - 1710,0 MHz)
Band 71, E-UTRAFDOD (883.0 - €08.0 MHz)
Valication band (0.0 - $000.0 MHz)

Modulation Scheme: SC-FDMA
Numbar of PUSCHs 1
Settrge lor Sublrame #0 1o 8%
Modulsfion Scheme: 16QAM
Data Type UL-SCH

Number A8 1

Transport Block Size: 258

18S Indux: 14

MCS Index: 15

Data Type: PN3

20.0MHz

10.0ms

No. B19N02118-HAC RF

Page 84 of 89

PAR {0.1%) in accordance with FOC KDB $71168, Section 6.0 “Measuremant of the Peak-to-Average Power Ratio (PAPR)™
¥ Modulason Interference Facior (MIF) value valid only In conjunction with advanced probe response inearization calibration for
the same communication system (same UID and versica),
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Name: LTE-TDD (SC-FDMA, 1 RE, 20 MHz, 16-QAM)
Group! LTETDO
uig: 10173.CAD
PAR: ' 94808
MIF:* ~144dB
Sundatt Fafwrrce IGFP TETSITS 136,101 VO 40

3IGPPFETSI TS 136,213 VR.4,0
CC OET KDE 541225 D06 SAR for LTE Devicss vi2

Category: andem ampituce moculation
Modulation: 16-QAM
Frequanrcy Sand Band 33, E-UTRATOD0 (19000 - 19200 MKz)

Band 35, E-UTRATOD (1850.0 - 1610.0 MH2)
Band 35, E-UTAATOD (13300 - 1990.0 MHz}
Band 37, E-UTRATDO (19100 - 1930.0 MHz)
Band 38, E-UTAATOO (25700 - 2620.0 MHz)
Band 50, E-UTRATDOD (1680.0 - 1620.0 MHx)
Band €0, EUTRA/TOD (2300.0 - 2400.0 MHz)
Band 41, E-UTRA/TDO (24980 - 2690.0 MHz}
Band 42, E-UTRA/TDD (34000 - 3600.0 MHz)
Band 43, E-UTRA/TDD (3500.0 - 3500.0 MHz)
Bard 44, E-UTRATOO (72030 - 802.0 MHz)
Band 45, E-UTRAF00 (1447 0 - 1487.0 MHz)
Band 48, E-UTRAFDO (5180.0 - 5526.0 MMz}
Band 47, E-UTRATUD (5855 0 - 5625,0 MHz)
Band 46, E-UTRATDO (35500 - 3700.0 MHz)
Valkistion band (0.0 « 53000 MHz)

Datated Speaficaton: Modulaton Schame: SCFOMA
Uplirk-dowrfirk comfiguration: 1
Special Subtrame contiguration: 4
Number of Frames: 1
Semtings for UL Sublrame 23,78
Number of PUSCHs 1
Modulation Scheme: 180AM

Afocated RE: 1
Start Numbaer of RB: 50
Duta Type: PNOlx
Barndwicrt 20.0 Mz
Imogration Tima: §0ms

PAR {0.1%} in accordance with FCC KDB 571168, Seclion 6.0 “Measurement of the Paak-to-Average Power Patio (PAPR)™
¥ Modulaton Interferanca Factor (MIF) value valid only In conjunction with advancad probe rasponse inearization calibration for
the samea communicasion system (same UID and version),
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Name: IEEE 802.11b WIiFi 2.4 GHz (DSSS, 11 Mbps)
Group: WLAN
uiD: 10061-CAB
PAR: ' 3.60 dB
MIF: 2 -2.02dB

Standard Reference:

Category:

Modulation:
Frequency Band:
Detailed Specification:

Bandwidth:
Integration Time:

IEEE B02.11b-1998 , Part 11, FCC SAR meas for802 11abg
v01r02 (248227 DO1)

Random amplitude modulation

DQPSK

WLAN 2.4GHz (2412,0-2484,0 MHz, 20230)

Data Rate: 11 Mbps

Spreading, Ceding: CCK

PPDU format: Long Preamble & Heading

PSDU Length: 1024

PSDU Data: PN9
20.0 MHz

1.5ms

' PAR{0.1%) in accordance with FOC KDB $71168, Section 6.0 “Measuremant of the Paak-to-Average Power Ratio (PAPR)™
¥ Modulason Interference Facior (MIF) value valid only In cenjunction with advanced probe response inearization calibration for
the same communication system (same UID and version),

UID Specification Sheet
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