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1. Summary of Test Report

1.1. Test Items

Description: Smartphone

Model Name: BS-02

Applicant’'s name: Matapo a.s.

Manufacturer's Name: Shenzhen Unicair Communication Technology Co., Ltd.

1.2. Test Standards
ANSI C63.19-2011

1.3. Test Result

Pass
1.4. Testing Location
Address: Building G, Shenzhen International Innovation Center, No.1006 Shennan Road,

Futian District, Shenzhen, Guangdong, P. R. China

1.5. Project Data
Testing Start Date: 2021-07-30 Testing End Date: 2021-08-03

1.6. Signature

Ak ,
I @\y@ (\y&i" ﬁ/&

Li Yongfu Zhang Yunzhuan
(Prepared this test report) (Reviewed this test report)
K E
Cao Junfei
(Approved this test report)
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2. Client Information

2.1. Applicant Inform

ation

Company Name: Matapo a.s.

Address: Branicka 26/43, Praha 4, Republic
City: /

Country: /

Telephone: +420 608 971 299

2.2. Manufacturer Inf

ormation

Company Name:

Shenzhen Unicair Communication Technology Co.,Ltd.

8-9/F, Block1, Wutong Island, Shunchang Rd., Xixiang, Bao'an District,

Address: Shenzhen China
City: Shenzhen

Country: China

Telephone: +86-0755-29558699

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

3.1. About EUT

Description:
Mode Name:
Condition of EUT as received:

Smartphone

BS-02

No obvious damage in appearance

GSM 850/1900, WCDMA Band 2/4/5,

LTE Band 2/4/5/7/12/13/17/25/26/38/40/41/66/71, Bluetooth,
WLAN 2.4G/5G

Operating mode(s) :

3.2. Internal Identification of EUT used during the test

EUT ID*

IMEI

HW Version

SW Version

Receipt Date

UTO0laa

353364810001084

BS-02_Main_RevC

BS-02_V04_ 20210623

2021-07-27

*EUT ID: is used to identify the test sample in the lab internally.
Note: It is performed to test HAC with the UTO0l1aa.

3.3. Internal Identification of AE used during the test

Manufacturer
Dongguan Guoxia Electronic Technology Co., Ltd

AE ID* | Description
AE1l Battery
*AE ID: is used to identify the test sample in the lab internally.

Type
Li-polymer battery

3.4. Air Interfaces / Bands Indicating Operating Modes

Name of
o C63.19/ | Simultaneous ) Power
Air-interface Band(MHz) Type o Voice )
tested Transmissions ) Reduction
Service
GSM 850 /1900 VO Yes BT,WLAN CMRS Voice N
o
EDGE 850 /1900 DT No BT,WLAN NA
B2/B4/B5 VO Yes BT,WLAN CMRS Voice
WCDMA No
HSPA DT No BT,WLAN NA
LTE (FDD) |2/4/5/7/12/13/17/25/26/66/71 VD Yes BT,WLAN
VOLTE No
LTE (TDD) 38/40/41 VD Yes BT,WLAN
WLAN 2.4G/5G DT No WWAN NA No
Bluetooth 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. Page 7 of 84
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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 o v05
Compatibility
Page 8 of 84
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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

™y
&
O
&

Sienallamps
SN

Electro Optical
Coupler (EOC)

”(h\_ ““"/ DAE

/f S "4 (opt 1ink)
l_l /—F / f I(D:; Frobe

2xserial robot = EUT
+digitalIfo _,,f
. ¢ ___ HAC Phantom &
Light Beam Device Holder
Bobot / ny
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. Page 9 of 84
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5.2. Probe Specification

E-Field Probe Description

Construction

Calibration

Frequency

Directivity

Dynamic Range

Dimensions

Application

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

In air from 100 MHz to 3.0 GHz (absolute accuracy +6.0%,
k=2)

[ER3DV6]

40 MHz to > 6 GHz (can be extended to < 20 MHz)
Linearity: £ 0.2 dB (100 MHz to 3 GHz)

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

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

Overall length: 330 mm (Tip: 16 mm)
Tip diameter: 8 mm (Body: 12 mm)
Distance from probe tip to dipole centers: 2.5 mm

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

©Copyright. All rights reserved by SAICT. Page 10 of 84
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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

5.4. 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. Page 11 of 84
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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.

YYertical centerline of phore

Horizortal centerline of
., acoustic outplt
-l‘
| & I
& G B
D o
Q=) o
Ca=) G
&) G

O

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 42.09 41.15 2.28 +25
Ccw 1880 100 39.55 38.93 1.59 +25
Ccw 2450 100 39.43 38.76 1.73 25
Ccw 2600 100 39.28 38.62 1.71 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. Page 13 of 84
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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:

uiD Communication System Name MIF (dB)
10021 GSM-FDD (TDMA, GMSK) 3.63
10011 UMTS-FDD (WCDMA) -27.23
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

©Copyright. All rights reserved by SAICT. Page 14 of 84
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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. Page 15 of 84



9. Evaluation for low-power exemption

9.1. Product testing threshold

No.B21N02209-HAC RF

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 us20, 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.

9.2. Conducted power

Band power (dBm) MIF (dB) Sum (dBm) HAC Test
GSM 850 33.80 3.63 37.43 Yes
GSM 1900 31.60 3.63 35.23 Yes

WCDMA B2 24.20 -27.23 -3.03 No
WCDMA B4 25.20 -27.23 -2.03 No
WCDMA B5 24.70 -27.23 -2.53 No
LTE Band 2 22.20 -9.76 12.44 No
LTE Band 4 23.98 -9.76 14.22 No
LTE Band 5 24.35 -9.76 14.59 No
LTE Band 7 23.81 -9.76 14.05 No
LTE Band 12 23.95 -9.76 14.19 No
LTE Band 13 22.70 -9.76 12.94 No
LTE Band 17 23.60 -9.76 13.84 No
LTE Band 25 21.80 -9.76 12.04 No
LTE Band 26 24.84 -9.76 15.08 No
LTE Band 66 23.70 -9.76 13.94 No
LTE Band 71 23.90 -9.76 14.14 No
LTE Band 38 22.80 -1.44 21.36 Yes
LTE Band 40 21.90 -1.44 20.46 Yes
LTE Band 41 24.00 -1.44 22.56 Yes

Note:

1. Power = Max tune-up limit

©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. Page 17 of 84



11. Measurement Results (E-Field)
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Frequency Measured Value Power Drift
Category
MHz | Channel (dBV/m) (dB)
GSM 850
848.8 251 40.32 -0.02 M3 (see Fig A.1)
836.6 190 39.98 -0.03 M4 (see Fig A.2)
824.2 128 39.80 0.01 M4 (see Fig A.3)
GSM 1900
1909.8 810 28.53 0.11 M4 (see Fig A.4)
1880.0 661 28.62 0.02 M4 (see Fig A.5)
1850.2 512 28.88 0.05 M4 (see Fig A.6)
LTE Band38
2610 38150 25.94 0.01 M4 (see Fig A.7)
2595 38000 25.76 -0.01 M4 (see Fig A.8)
2580 37850 25.46 0.09 M4 (see Fig A.9)
LTE Band40
2390 39550 25.38 -0.03 M4 (see Fig A.10)
2350 39150 26.80 -0.02 M4 (see Fig A.11)
2310 38750 27.14 -0.02 M4 (see Fig A.12)
LTE Band41
2680 41490 25.13 0.03 M4 (see Fig A.13)
2636.5 41055 24.94 0.05 M4 (see Fig A.14)
2593 40620 25.43 0.01 M4 (see Fig A.15)
2549.5 40185 24.60 -0.10 M4 (see Fig A.16)
2506 39750 23.19 0.14 M4 (see Fig A.17)

©Copyright. All rights reserved by SAICT.

Page 18 of 84




(\IE'H!

12. ANSI C 63.19-2011 Limits

No.B21N02209-HAC RF

WD RF audio interference level categories in logarithmic units

Emission categories <960 MHz
/ E-field emissions
Category M1 50 to 55 dB (V/Im)
Category M2 45 to 50 dB (V/Im)
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 30to 35 dB (V/Im)
Category M4 <30 dB (V/Im)

©Copyright. All rights reserved by SAICT.
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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 NCE ! 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 V3|1 0.35 % Cal report
Scaling to Peak Envolope Standard
7 B 2.0 R [V3] 1 1.2 )
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 V3 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 V3 1 1.7 0 Measurement
13 | RF Reflections B 12.0 R V3 1 6.9 0 Measurement
14 | Probe Positioner A 1.2 R V3 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 V3 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 V3 1 2.02 0 Manufacturer
23 | Setup repeatability A 2.3 N 1 1 2.3 9 Manufacturer
24 | Sensor amplitude B 12 R V3|1 6.93 0 Manufacturer
Combined standard uncertainty(%) 18.3
Expanded uncertainty U —2u N k=2 36.6

(confidence interval of 95 %)

©Copyright. All rights reserved by SAICT.
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14. Main Test Instruments

Table 14-1: List of Main Instruments

No.B21N02209-HAC RF

No. Name Type Serial Number | Calibration Date Val_ld
Period

01 Signal Generator E8257D MY47461211 2021-01-15 One year
02 Power meter E4418B MY50000366

2020-12-13 One year
03 Power sensor E9304A MY50000188
04 Amplifier VTL5400 0404 /
05 HAC Test Arch N/A 1150 /
06 DAE DAE4 1527 2020-11-06 One year
07 E-Field Probe ER3DV6 2424 2021-03-04 Three year
08 HAC Dipole CD835V3 1165 2021-05-18 Three year
09 HAC Dipole CD1880V3 1149 2021-05-18 Three year
10 HAC Dipole CD2450Vv3 1139 2021-05-18 Three year
11 HAC Dipole CD2600V3 11020 2021-05-18 Three year
12 BTS CMW500 152499 2021-07-17 One year
13 Software DASY5 52.8.8.1222 / /

©Copyright. All rights reserved by SAICT.
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No.B21N02209-HAC RF

ANNEX A: RF Emission Test Plot

HAC RF E-Field GSM 850 High

Date: 2021-7-30

Electronics: DAE4 Sn1527

Medium: Air

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

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 = 91.40 V/m; Power Drift = -0.02 dB

Applied MIF = 3.63 dB

RF audio interference level = 40.32 dBV/m

Emission category: M3

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
39.21 dBV/m|39.89 dBV/m|39.51 dBV/m
Grid 4 M4 Grid 5 M3
39.69 dBV/m|40.32 dBV/m
Grid 7 M4
39.6 dBV/m

Yim
103.8

93.954

g4.108

74.262

64.416

54.570

Fig A.1 HAC RF E-Field GSM850
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No.B21N02209-HAC RF

HAC RF E-Field GSM 850 Middle

Date: 2021-7-30

Electronics: DAE4 Sn1527

Medium: Air

Medium parameters used: 6 =0 S/m, ¢, = 1; p = 1000 kg/m3

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 = 88.17 V/m; Power Drift = -0.03 dB

Applied MIF = 3.63 dB

RF audio interference level = 39.98 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
38.91 dBV/m|39.54 dBV/m|39.15 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4
39.38 dBV/m|39.98 dBV/m[39.59 dBV/m
Grid 7 M4 Grid 8 M4 Grid 9 M4
39.27 dBV/m|39.87 dBV/m[39.48 dBV/m

Vim
99.730

90.220

40.710

71.200

61.690

h2.180

Fig A.2 HAC RF E-Field GSM850
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No.B21N02209-HAC RF

HAC RF E-Field GSM 850 Low

Date: 2021-7-30
Electronics: DAE4 Sn1527
Medium: Air

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

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 = 86.00 V/m; Power Drift = 0.01 dB

Applied MIF = 3.63 dB

RF audio interference level = 39.80 dBV/m

Emission category: M4

Yim
97.670

88.458

79.245

70.033

60.820

51.608

MIF scaled E-field

Grid 1 M4 Grid 2 M4
38.76 dBV/m|39.38 dBV/m|38.99 dBV/m

Grid 4 M4 Grid 5 M4

39.21 dBV/m|39.8 dBV/m
Grid 7 M4
39.08 dBV/m

Fig A.3 HAC RF E-Field GSM850
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HAC RF E-Field GSM 1900 High

Date: 2021-7-30

Electronics: DAE4 Sn1527

Medium: Air

Medium parameters used: 6 =0 S/m, ¢, = 1; p = 1000 kg/m3

Communication System: UID 0, GSM Frequency: 1909.8 MHz Duty Cycle: 1:8.3
Probe: ER3DV6 - SN2424 ConvF (1, 1, 1);

No.B21N02209-HAC RF

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 = 17.68 V/m; Power Drift = 0.11 dB

Applied MIF = 3.63 dB

RF audio interference level = 28.53 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
28.53 dBV/m|28.05 dBV/m|26.58 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4
26.64 dBV/m|27.36 dBV/m|27.4 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
26.81 dBV/m|28.72 dBV/m |28.76 dBV/m

Yim
27.410

2b.388

23.366

21.345

19.323

17.30M

Fig A.4 HAC RF E-Field GSM1900
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No.B21N02209-HAC RF

HAC RF E-Field GSM 1900 Middle

Date: 2021-7-30

Electronics: DAE4 Sn1527

Medium: Air

Medium parameters used: o = 0 S/m, €, = 1; p = 1000 kg/m®

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 = 14.94 V/m; Power Drift = 0.02 dB

Applied MIF = 3.63 dB

RF audio interference level = 28.62 dBV/m

Emission category: M4

MIF scaled E-field
Grid 3 M4

|
128.01 dBV/m |25.77 dBV/m
|
|

Grid 5 M4 Grid 6 M4
26.55 dBV/m|26.73 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
26.63 dBV/m|28.6 dBV/m [28.62 dBV/m

Yim
29.119

2b.544

23.968

21.392

18.816

16.240

Fig A.5 HAC RF E-Field GSM1900
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HAC RF E-Field GSM 1900 Low

Date: 2021-7-30
Electronics: DAE4 Sn1527

Medium: Air

No.B21N02209-HAC RF

Medium parameters used: 6 =0 S/m, ¢, = 1; p = 1000 kg/m3

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 = 11.37 V/m; Power Drift = 0.05 dB

Applied MIF = 3.63 dB

RF audio interference level = 28.88 dBV/m

Emission category: M4

Yim
29.000

25.980

22.960

19.940

16.920

13.900

MIF scaled E-field

Grid 1 M4
29.25dBV/m

Grid 2 M4
27.24 dBV/m

Grid 3 M4
24.59 dBV/m

Grid 4 M4
27.32dBV/m

Grid 5 M4
26.61 dBV/m

Grid 6 M4
27 dBV/m

Grid 7 M4
26.82 dBV/m

Grid 8 M4
28.84 dBV/m

Grid 9 M4
28.88 dBV/m

Fig A.6 HAC RF E-Field GSM1900
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HAC RF E-Field LTE Band 38 High

Date: 2021-8-3

Electronics: DAE4 Sn1527

Medium: Air

Medium parameters used: 6 =0 S/m, ¢, = 1; p = 1000 kg/m3

Communication System: UID 0, LTE_TDD Frequency: 2610 MHz Duty Cycle: 1:1.58
Probe: ER3DV6 - SN2424 ConvF (1, 1, 1);

No.B21N02209-HAC RF

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 = 28.13 V/m; Power Drift = 0.01 dB

Applied MIF =-1.44 dB

RF audio interference level = 25.94 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
26.92 dBV/m|25.27 dBV/m|[25.25 dBV/m
Grid 4 M4 Grid 5 M4 Grid 6 M4
24.56 dBV/m|25.86 dBV/m|25.53 dBV/m
Grid 7 M4 Grid 8 M4 Grid 9 M4
25.52 dBV/m|25.94 dBV/m|25.32 dBV/m

Yim
22176

19.723

17.270

14.816

12.363

9.910

Fig A.7 HAC RF E-Field LTE Band 41
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HAC RF E-Field LTE Band 38 Middle
Date: 2021-8-3

Electronics: DAE4 Sn1527

Medium: Air

No.B21N02209-HAC RF

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

Communication System: UID 0, LTE_TDD Frequency: 2595 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 M/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 = 26.94 V/m; Power Drift = -0.01 dB

Applied MIF =-1.44 dB
RF audio interference level = 25.76 dBV/m
Emission category: M4

MIF scaled E-field

Grid 2 M4
24.8 dBV/m

Grid 3 M4
24.75 dBV/m

Grid 5 M4
25.63 dBV/m

Grid 6 M4
25.18 dBV/m

Grid 8 M4
25.76 dBV/m

Grid 9 M4
24.92 dBV/m

Vim
22.31

19.748

17.185

14.622

12.059

9.496

Fig A.8 HAC RF E-Field LTE Band 38
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HAC RF E-Field LTE Band 38 Low

Date: 2021-8-3

Electronics: DAE4 Sn1527

Medium: Air

No.B21N02209-HAC RF

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

Communication System: UID 0, LTE_TDD Frequency: 2580 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 = 25.59 V/m; Power Drift = 0.09 dB

Applied MIF =-1.44 dB
RF audio interference level = 25.46 dBV/m
Emission category: M4

Yim
22.266

19.651

17.037

14.422

11.807

9.193

©Copyright. All rights reserved by SAICT.

MIF scaled E-field

Grid 2 M4
24.38 dBV/m

Grid 3 M4
24.34 dBV/m

Grid 5 M4
25.12 dBV/m

Grid 6 M4
24.79 dBV/m

Grid 8 M4
25.46 dBV/m

Grid 9 M4
24.37 dBV/m

Fig A.9 HAC RF E-Field LTE Band 38
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No.B21N02209-HAC RF

HAC RF E-Field LTE Band 40 High

Date: 2021-8-3

Electronics: DAE4 Sn1527

Medium: Air

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

Communication System: UID 0, LTE_TDD Frequency: 2390 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 = 27.14 V/m; Power Drift = -0.03 dB

Applied MIF =-1.44 dB

RF audio interference level = 25.38 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4
23.67 dBV/m
Grid 4 M4 Grid 5 M4
23.25dBV/m|25.38 dBV/m
Grid 7 M4 Grid 8 M4

24.15 dBV/m|24.33 dBV/m|24.08 dBV/m

Vim
18.580

16.857

15.133

13.410

11.687

9.964

Fig A.10 HAC RF E-Field LTE Band 40
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No.B21N02209-HAC RF

HAC RF E-Field LTE Band 40 Middle

Date: 2021-8-3

Electronics: DAE4 Sn1527

Medium: Air

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

Communication System: UID 0, LTE_TDD Frequency: 2350 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 = 32.71 V/m; Power Drift = -0.02 dB

Applied MIF =-1.44 dB

RF audio interference level = 26.80 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4
24.6 dBV/m
Grid 4 M4 Grid 5 M4
25.43 dBV/m|26.8 dBV/m
Grid 7 M4 Grid 8 M4

25.44 dBV/m|26.43 dBV/m|26.08 dBV/m

Yim
21.880

19.618

17.356

15.094

12.832

10.570

Fig A.11 HAC RF E-Field LTE Band 40
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HAC RF E-Field LTE Band 40 Low

Date: 2021-8-3

Electronics: DAE4 Sn1527

Medium: Air

No.B21N02209-HAC RF

Medium parameters used: 6 =0 S/m, ¢, = 1; p = 1000 kg/m3

Communication System: UID 0, LTE_TDD Frequency: 2310 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 = 34.17 V/m; Power Drift = -0.02 dB

Applied MIF = -1.44 dB

RF audio interference level = 27.14 dBV/m

Emission category: M4

Yim
22.805

20.908

19.011

17.114

15.216

13.319

MIF scaled E-field

Grid 1 M4
25.54 dBV/m

Grid 2 M4
27.14 dBV/m

Grid 3 M4
27.05 dBV/m

Grid 4 M4
25.74 dBV/m

Grid 5 M4
27.14 dBV/m

Grid 6 M4
27.05 dBV/m

Grid 7 M4
27.16 dBV/m

Grid 8 M4
25.82dBV/m

Grid 9 M4
25.51 dBV/m

Fig A.12 HAC RF E-Field LTE Band 40
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HAC RF E-Field LTE Band 41 High

Date: 2021-8-3

Electronics: DAE4 Sn1527

Medium: Air

Medium parameters used: 6 =0 S/m, ¢, = 1; p = 1000 kg/m3

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

No.B21N02209-HAC RF

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 = 25.47 V/Im; Power Drift = 0.03 dB

Applied MIF =-1.44 dB

RF audio interference level = 25.13 dBV/m

Emission category: M4

MIF scaled E-field

Grid1 M4  |Grid2M4  |Grid 3 M4
26.4 dBV/m |24.78 dBV/m|[24.78 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4
23.28 dBV/m|25.13 dBV/m|25.09 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
23.35dBV/m|24.97 dBV/m|24.74 dBV/m

Yim
20.897

18.522

16.147

13.773

11.398

9.023

Fig A.13 HAC RF E-Field LTE Band 41
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No.B21N02209-HAC RF

HAC RF E-Field LTE Band 41 High-Middle

Date: 2021-8-3

Electronics: DAE4 Sn1527

Medium: Air

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

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 = 24.86 V/m; Power Drift = 0.05 dB

Applied MIF =-1.44 dB

RF audio interference level = 24.94 dBV/m

Emission category: M4

MIF scaled E-field

s o s spon et

Grid 4 M4 Grid 5 M4 Grid 6 M4
23.28 dBV/m|24.94 dBV/m|24.77 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
24.11 dBV/m|24.93 dBV/m|24.53 dBV/m

Yim
20.137

17.877

15.616

13.356

11.09%

8.835

Fig A.14 HAC RF E-Field LTE Band 41
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HAC RF E-Field LTE Band 41 Middle

Date: 2021-8-3

Electronics: DAE4 Sn1527

Medium: Air

No.B21N02209-HAC RF

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

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 = 25.94 V/m; Power Drift = 0.01 dB

Applied MIF =-1.44 dB
RF audio interference level = 25.43 dBV/m
Emission category: M4

Yim
21.9m

19.374

16.847

14.320

11.793

9.266

©Copyright. All rights reserved by SAICT.

MIF scaled E-field

Grid 2 M4
24.5 dBV/m

Grid 3 M4
24.46 dBV/m

Grid 5 M4
25.32 dBV/m

Grid 6 M4
24.86 dBV/m

Grid 8 M4
25.43 dBV/m

Grid 9 M4
24.64 dBV/m

Fig A.15 HAC RF E-Field LTE Band 41
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HAC RF E-Field LTE Band 41 Middle-Low

Date: 2021-8-3

Electronics: DAE4 Sn1527

Medium: Air

No.B21N02209-HAC RF

Medium parameters used: 6 =0 S/m, ¢, = 1; p = 1000 kg/m3
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 = 22.86 V/m; Power Drift = -0.10 dB

Applied MIF = -1.44 dB

RF audio interference level = 24.60 dBV/m

Emission category: M4

Yim
18.630

16.540

14.449

12.359

10.268

8177

MIF scaled E-field

Grid 1 M4
25.4 dBV/m

Grid 2 M4
23.07 dBV/m

Grid 3 M4
23.05 dBV/m

Grid 4 M4
23.39dBV/m

Grid 5 M4
24.03 dBV/m

Grid 6 M4
23.4 dBV/m

Grid 7 M4
24.62 dBV/m

Grid 8 M4
24.6 dBV/m

Grid 9 M4
23.08 dBV/m

Fig A.16 HAC RF E-Field LTE Band 41

©Copyright. All rights reserved by SAICT.

Page 37 of 84



77TL

(||||I||

HAC RF E-Field LTE Band 41 Low

Date: 2021-8-3

Electronics: DAE4 Sn1527

Medium: Air

No.B21N02209-HAC RF

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

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 = 18.68 V/m; Power Drift = 0.14 dB

Applied MIF =-1.44 dB
RF audio interference level = 23.19 dBV/m
Emission category: M4

Vim
16.668

14.819

12.971

11122

9.273

7.424

©Copyright. All rights reserved by SAICT.

MIF scaled E-field

Grid 2 M4
21.65dBV/m

Grid 3 M4
21.62 dBV/m

Grid 5 M4
22.21dBV/m

Grid 6 M4
21.74 dBV/m

Grid 8 M4
23.19 dBV/m

Grid 9 M4
21.05dBV/m

Fig A.17 HAC RF E-Field LTE Band 41
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ANNEX B: System Validation Result

835 MHz

Date: 2021-7-30

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 = 138.9 V/m; Power Drift = 0.04 dB

Applied MIF = 0.00 dB

RF audio interference level = 42.09 dBV/m

Emission category: M3

MIF scaled E-field

-haz2

-7.68

-10.2

Grid 1 M3
41.54 dBV/m

Grid 2 M3
41.64 dBV/m

Grid 3 M3
41.22 dBV/m

Grid 4 M4
36.76 dBV/m

Grid 5 M4
36.72 dBV/m

Grid 6 M4
36.47 dBV/m

Grid 7 M3
41.95dBV/m

Grid 8 M3
42.09 dBV/m

Grid 9 M3
41.71 dBV/m

-12.8

0dB =42.09 dBV/m
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e No.B21N02209-HAC RF

Date: 2021-7-30

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 = 164.4 V/m; Power Drift = 0.08 dB

Applied MIF =0.00 dB

RF audio interference level = 39.55 dBV/m

Emission category: M2

MIF scaled E-field

Grid 1 M2 Grid 2 M2 Grid 3 M2
39.21 dBV/m|39.38 dBV/m [39.07 dBV/m

Grid 4 M2 Grid 5 M2 Grid 6 M2
36.70 dBV/m |36.74 dBV/m |36.58 dBV/m

Grid 7 M2 Grid 8 M2 Grid 9 M2
39.48 dBV/m|39.55 dB V/m|39.25 dBV/m

-1.48

-2.96

-4.45

-5.93

-7.41 b

0dB =39.55 dBV/m
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e No.B21N02209-HAC RF

Date: 2021-8-3

Electronics: DAE4 Sn1527

Medium: Air

Medium parameters used: = 0 mho/m, €, = 1; p = 1000 kg/m3
Communication System: CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Probe: ER3DV6 - SN2424; ConvF (1, 1, 1)

E Scan - measurement distance from the probe sensor center to CD2450 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 = 78.23 V/m; Power Drift = 0.07 dB

Applied MIF =0.00 dB

RF audio interference level = 39.43 dBV/m

Emission category: M2

MIF scaled E-field

Grid 1 M2 Grid 2 M2 Grid 3 M2
39.23 dBV/m|39.43 dBV/m [39.12 dBV/m

Grid 4 M2 Grid 5 M2 Grid 6 M2
38.44 dBV/m |38.47 dBV/m |38.32 dBV/m

Grid 7 M2 Grid 8 M2 Grid 9 M2
39.01 dBV/m|39.14 dB V/m|38.84 dBV/m

-1.48

-2.96

-4.45

-5.93

-7.41 b

0dB =39.43 dBV/m
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e No.B21N02209-HAC RF

Date: 2021-8-3

Electronics: DAE4 Sn1527

Medium: Air

Medium parameters used: = 0 mho/m, €, = 1; p = 1000 kg/m3
Communication System: CW; Frequency: 2600 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 = 69.46 V/m; Power Drift = 0.06 dB

Applied MIF =0.00 dB

RF audio interference level = 39.28 dBV/m

Emission category: M2

MIF scaled E-field

Grid 1 M2 Grid 2 M2 Grid 3 M2
38.97 dBV/m|39.02 dBV/m |38.79 dBV/m

Grid 4 M2 Grid 5 M2 Grid 6 M2
38.43 dBV/m |38.54 dBV/m |38.34 dBV/m

Grid 7 M2 Grid 8 M2 Grid 9 M2
39.13dBV/m|39.28 dB V/m|39.05 dBV/m

-1.48

-2.96

-4.45

-5.93

-7.41 b

0dB =39.28 dBV/m
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ANNEX C: Probe Calibration Certificate

Calibration Laboratory of W
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

G S

| C

3 2/ S
~ o/

Accreditad by Ihe Swiss Accreaitalion Sarvice (SAS)

The Swiss Accreditation Service s one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

No.B21N02209-HAC RF

o ™

Kalib t
Service suisse d'etalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 0108

Calibration date;
This calibration certificate d s the y o
The and the ur 8 with canfid

Calibration Equipment used (METE enticai for calibration)

which raplize the physscal unils of measurements (S1)
probabslity are given on the (olowing pages and are part of the codificate

All calibrations have been conducted in the closed |aboralory (oillty’ environment femperature (22 « 31'C and humidily < 70%

| Primary Standards

o | Cal Date (Cerfficata No.) | Scheduled Galibration
Power meter NRP SN 104778 01-Ape-20 (No_ 217-03100/03101) | Apr-21 ]
Power ssnsor NRP-791 | S 103244 | 01-Ape-20 (No. 217-03100} | Apr-21 -
Powor sansor NRP-201 SN, 103245 | 01-Apr-20 (N0 217-03101) Ape-21
| Refersnce 20 dB Attenuator | SN, CC2582 (20x) | 31-Mar-20 (No. 217-03108) | Apr21
[ DAE4 SN 789 | 23-Dac-20 (N0 [AE4-789 Decz0) | Dewat
Reference Probe ERIOVE SN: 2328 | 05-0c1-20 (No. ER3-2328_0ct20) | Dct-2q
| W
| Secondary Standaris I | Check Date (in house) Scheduled Check
Powermeler E44198 | SN GB41203874 G6-Ape-16 (in houses check Jun-20) Inhouse check- Jun-22 |
Power sensor EA4H12A SN. MY41498087 | 08-Aps-16 (in house check un-20) | In housa check. Jun.22
[_Power sensor E4412A SN 000110210 | 08-Aor-18 (in howse chack Jun-20) In house chack: Jun-22
RF generalor HP 8648C SN: US3842U01700 | 04-Aug-28 (in house check Jun-20) | In house check: Jun-22
| Network Analyzer EB358A SN, JS41080477 | 31-Mac14 (n house check Gct-20) | In house check: Oct-21
I_ Narria Funetion chnatuxg
Calitrated by m o A ik o {/ c
| Approved by Katja Pokovic

Thiz calibration centificate shall not be repraduced excapt In full without written approval of the laboratory.

Issuad March 4. 2021

Certificate No: ER3-2424 Mar21 Page 10f9
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No.B21N02209-HAC RF

Calibration Laboratory of IS S Schweizerischer Kalibrierdienst
Schmid & Partner J | g Servicesuisse dotalonnage
Engineering AG ’ Servizio svizzero di taraturn
Zeughausstrassa 43, 8004 Zurich, Switzerland L) S g Catibration Setvice
i ——
Al by the Swiss A Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilsteral Ag: for the g of calibration certificates
Glossary:
NORMx.y,z sensitivity in frea space
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
A.B.C.D modulation dependent linearization parametars
En Incident E-field orientation normal to probe axis
Ep incident E-field orientation paraliel to probe axis
Polarization o rotatlon around probe axis
Polarization 5 4 rotation around an axis that is In the plane normal 1o probe axis (at measurement center),
L&, § =0Is normal to probe axis
Connector Angle information used in DASY system to align probe sansor X to the robot coordinate system

Calibration is Performed According to the Following Standards:
a) |EEE Std 1309-2005, * |EEE Standard for callbration of electromagnetic field sensors and probes, excluding
antennas, from 9 kHz to 40 GHz", December 2005
b) CTIA Test Plan for Hearing Ald Compatibility, Rev 3,1.1, May 2017

Methods Applied and Interpretation of Parameters:
*  NORM,y.2: Assessed for E-field polarization 4 = 0 for XY sensors and 9 = 90 for Z sensor (f < 800 MHz in
TEM-ceil, T> 1800 MHz: R22 waveguide).
*  NORMfx.y.z= NORMx.y.z * frequency_response (see Frequency Response Chart).

*  DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

* PAR!PAR s the Peak to Average Ralio that is not calibrated but determined based on the signal
characteristics

o Axy.zi Bry.z Cxy.z; Dxy.z; VRx.y.2: A B. C. D are numerical linearization parameters sssessed basaed on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
madia. VR is the maximum calibration range expressed in RMS voltage across the diode.

*  Sphencal isotropy (30 deviation from isatropy): in & locally homogenaous field realized using an open
waveguide satup.

» Sensor Offset: The sensor offset corresponds ta the offset of virtual measuremant center from the probe tip
(on probe axis), No tolerance required

¢+ Conngctor Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).

Certificate No: ER3-2424 Mar21 Paga 2 of 9
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ER3DVE - SN:2424

Basic Calibration Parameters

No.B21N02209-HAC RF

March 4, 2021

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

B Sensor X Sensor Y Sensor Z | Une (k=2)
Norm (gwgwmﬁ) 1.53 1.55 1.83 [ 101 %
DCPmV 993 %98 013 ]
Calibration results for Frequency Response (30 MHz — 3 GHz)
| Fraquency | TargetE-Field | Measured Doviatl ‘ M d | De Unc (k=2)
MHz Vim E-field (En) E-normal E-field (Ep) E-normal Y
| Vim in% | Nim in %
[ 30 774 76.6 -0.7% 774 0.4% +51% ]
100 772 785 | 18% | w8 | 09% +51% |
450 772 78.8 1.9% 778 0.8% £51% |
800 77.0 782 1.5% 775 0.6% +51%
750 770 78.1 1.5% 775 0.7% £51% |
f == - == B
| 1800 143.0 141.7 -0.9% 141.1 -1.3% £51% |
2000 135.1 134.4 -0.5% 133.5 -12% +51%
| 2200 127.7 1262 -1.2% 1275 -0.1% £51%
[ 2500 126.5 126.0 0.4% 126.8 11% +51%
3000 79.4 782 -1.8% 81.3 2.4% £51% |

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

" Numerical linearization parameler uncenainty not requiced
&4 Incortainty 1 determingd veing the max, deviation fram inesr re 1 ying rec

field vaie

distribution and ia exprossed for the square of the

Certificate No: ER3-2424_Mar21
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ER3DVE ~ SN:.2424

No.B21N02209-HAC RF

March 4. 2021

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

Calibration Results for Modulation Response

uip Communication Systam Name A B c D VR Max Unc-
i dB | dBVuV dB mv dev. (k=2)
|0 oW | X 0.0 0.0 1.0 000 | 2071 | 235% | =4.7 %
Iy 0.0 0.0 1.0 194.8
L Z | 0o 0.0 1.0 2085 |
10021- | GSM-FDD (TDMA, GMSK) l Jj 13.28 917 257 939 | 1278 | 230% | 247%
DAC
- - ¥ | 2081 | 998 | 281 751 ‘ =3
2| 2539 999 281 1459 =
10061- | IEEE B02.11b WiFi 2.4 GHz X 495 | 753 218 360 | 1148 | t22% | =47 %
CAB {DSSS, 11 Mbps) ) ! !
Y 411 722 | 205 1060 | N
1z 5.66 76.8 218 1170
' 10077- |EEE 802.11g WiF| 2.4 GHz | x 12.21 748 276 1100 | 1048 | £22% | 247 %
CAB (DSSS/OFDM. 54 Mbps)
Y 13.33 783 207 1446
) Z 12.02 738 265 107.7
| 10172- | LTE-TDD (SC-FDMA, 1RB, 20 X 10.38 849 320 9.21 1401 | 226% | 247 %
CAG MHz. QPSK)
Y 8.50 788 289 1269
. z 11.14 85.0 314 N
10173- | LTE-TDD (SC-FDMA, 1 RE, 20 X 10.60 l 84.6 319 948 | 1395 | 225% | =47 "%
CAG MHz. 16-CAM) L
Y 911 B80.2 29.6 127.0
2 12.00 86,6 319 1383
10295 CDMA2000, RC1, SO3, 1/8th % 16,51 ' g7 405 1248 | 1132 | 235 % ‘ 47 %
AAB Rate 25 fr.
Y 1591 | 100.0 409 1013 I
L [ Z | 1842 | 1000 | 382 1262

The reported uncertainty of measurement is stated as the s
multiplied by the coverage factor k=2, which for a normal di
prabability of approximately 95%.

tandard uncertainty of measurement
stribution corresponds to.a coverage

feid valus

5 ! on
# Uncertainty is detaminss uslng 1

uncertainty not required

Certificate No: ER3-2424 Mar21

©Copyright. All rights reserved by SAICT.
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ER3DVE - SN:2424 March 4, 2021

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

Sensor Frequency Model Parameters

Sensor X Sensor Y SensarZ |
|FrequeneyCor (LF) | 78 | 432 | om
| Frequency Corr. (HF) | 0.00 , 0.00 000 #
Other Probe Parameters
[ Sensor Arangement T —— Rectangular |
Connector Angle (7) 185.5
| Mechanical Surface Detection Mode enabled
Tﬁﬂmm;ﬁan ‘Mode disabled
“Probe Overall Length - T T 33rmm |
] Probe Body Diameter 10 mm
Tip Length o _‘r T i0mm |
Tip Diameter 8 mm
Probe Tip to Sensor X Calibration Pont o  25mm |
Probe Tip to Sensor Y Calibration Poimt =] T 25mm |
| Prabe Tip to Sensor Z Calibration Paint 2.5mm |

Certificate No: ER3-2424_Mar21 PageSof@
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No.B21N02209-HAC RF

March 4, 2021

ER3DVE - SN:2424

Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM.0 =2500 MHz R22.0

Receiving Pattern (¢), 8 = 90°

=600 MHz, TEM.,90 =2500 MHz,R22 90

©

Pace 6 of 9

Certificate No: ER3-2424_Mar21
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No.B21N02209-HAC RF

§

ER3DV6 ~ SN:2424 March 4, 2021

Receiving Pattern (¢), 9 = 0°

Ereor [dB)

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

Receiving Pattern (¢), 9 = 90°

Eror [dg)

i |
¢
.
.
o
>
!
1
|
[
¢
4
|
.
.
?
«
.

'

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

Certificata No: ER3-2424 Mar21 Page 7 of 8
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ER3DOVE — SN:2424

Il Signal Juv]

Eror |dB)

No.B21N02209-HAC RF

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

Le)

~

E total [Vim]

TPENsEdIe]

=]

® |

rpansatad

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

Cortificatn Mo: ER3-2424 Mar21

©Copyright. All rights reserved by SAICT.
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No.B21N02209-HAC RF

ER3IDVE ~ SN:2424 March 4, 2021

Deviation from Isotropy in Air
Error (9, 8), f = 900 MHz

Oeviahion

Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)

Certificate No: ER3-2424_Mar21 Page 9of §
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ANNEX D: DAE Calibration Certificate

Sy, PR
In Collaboration with SN/ %
e EFEA

— :
=777 s p e a g  jEegmrOCNAS ot

AN

Sl  CALIBRATION LABORATORY z S
N gl CLERATON
Add: No.51 Xueyuan Road. Haidian District, Beijing. 100191. China “, /f?\\\\“ CNAS L0570
Tel: +86-10-62304633-2512 Fax: ~86-10-62304633-2504 1
E-mail: cttl @ chinattl.com Hitp://www.chinattl.cn
Client : CTTL(South Branch) Certificate No: Z20-60433

CALIBRATION CERTIFICATE

Object DAE4 - SN: 1527

Calibration Procedure(s) FE-Z11-002-01

Calibration Procedure for the Data Acquisition Electronics
(DAEX)

Calibration date: November 06, 2020

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(Sl). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature(22+3)°C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration

|
Process Calibrator 753 = 1971018 16-Jun-20 (CTTL, No.J20X04342) Jun-21

1

Name Function Signature

Calibrated by: Yu Zongying SAR Test Engineer é“""ﬁb
Reviewed by: Lin Hao SAR Test Engineer Tﬁ#:%
Approved by: Qi Dianyuan SAR Project Leader m B

Issued: November 08, 2020
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z20-60433 Page 1 of 3
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No.B21N02209

_bl In Collaboration with
wm7"77.s p e a g
N —

CALIBRATION LABORATORY

Add: No.51 Xueyuan Road, Haidian District, Beijing. 100191, China

Tel: ~86-10-62304633-2512 Fax: —86-10-62304633-2504
E-mail: cttl @ chinattl.com Http://www.chinattl.cn
Glossary:
DAE data acquisition electronics
Connector angle information used in DASY system to align probe sensor X

to the robot coordinate system.

Methods Applied and Interpretation of Parameters:

e DC Voltage Measurement: Calibration Factor assessed for use in DASY
system by comparison with a calibrated instrument traceable to national
standards. The figure given corresponds to the full scale range of the
voltmeter in the respective range.

« Connector angle: The angle of the connector is assessed measuring the
angle mechanically by a tool inserted. Uncertainty is not required.

o The report provide only calibration results for DAE, it does not contain other
performance test results.

Certificate No: Z20-60433 Page 2 of 3

©Copyright. All rights reserved by SAICT.
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No.B21N02209-HAC RF

!L In Collaboration with
=777 s p e a g
Sl  CALIBRATION LABORATORY

Add: No.51 Xueyuan Road. Haidian District. Beijing. 100191, China
Tel: +86-10-62304633-2512 Fax: +86-10-62304633-2504

E-mail: cttl @ chinattl.com Http://www.chinattl.cn

DC Voltage Measurement

A/D - Converter Resolution nominal
High Range: 1LSB = 6.1uV, full range = -100...+300 mV
1LSB = 61nV, full range = L (S +3mV

Low Range:
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

X Y

Calibration Factors

Z

High Range 403.863 = 0.15% (k=2) | 403.582 + 0.15% (k=2)

403.801 £ 0.15% (k=2)

3.95875x0.7% (k=2) | 3.98892 + 0.7% (k=2)

Low Range

3.96720 + 0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY system

223.5°+1°

Certificate No: Z20-60433 Page 3 of 3
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ANNEX E: Dipole Calibration Certificate

Dipole 835 MHz

Calibration Laboratory of

Schmid & Partner
Engineering AG
Zeughausstrasse

43, 8004 Zurich, Switzerland

Accreditad by the Swiss Accreditation Servica (SAS)

The Swiss Accreditation Servil

is one of the si

N
SN

¢4

NS
U

o'\
W

tothe EA

Muitilateral Agreement for the recognition of calibration certificates

I i

No.B21N02209-HAC RF

Kalibel

S
c Service sulsse d'étalonnage
s Servizio svizzero di taratura

Accreditation No.: SCS 0108

"-r.-* r/." L j<1
R LS ST

This calibration certificate shall not be reproduced except in full without written

of the

Object

Calibration procedure(s)

Calibration date:

This cafity he to which realize the physical urits of (S1).

The ts and the with confi ity are given on the following pages and ara part of the cenificate.

All fis have boen in the closed taboratory facility; (22 + 3)°C and humidity < 70%.

Chibration Equipment usad (MSTE critical for calibration)

Prinary & fos Cal Dote (Certificate No.) s Calibeation

Power metar NRP Tent 104778 08-Ape-21 (No, 217-03291/03292) Apr-22

Power sensar NRS-291 | SN 10238 08-Apr-21 (Mo, 217-03291) Apr22

Power sensor NRP-Z0 P SN 10029K 08-Apr-21 (No. 247-03292) Apr-22

Referense 20 &8 Atznusar | S0 FIL04 (20K) 00-Apr-21 (No. 217-03343) Ape22

Type-N mismatch combiraton S 00562 100327 08-Apr-21 (Na. 217-03344) Apr-22

Probe EF3DV EN.4012 28-Dec-20 (No, EF3-4013_Dec20) Doc-21

DAE4 SN TR 23-Dec-20 (No. DAE4-781_Dac20) Dec2t

Secondary St ow Check Date (in house) Scheduled Chack

Power meter Aglent 44188 SN; GB42420131 08-0ct-09 (In house check Oct-20) In house check: Oct-23

Power sensor HP E4412A SNi US28485102 05-Jan-10 (in house check Oct-20) In house chack: Oct-23

Power sansor HP 84824 SN: US37295587 08-0ct-09 (in house check Oct-20) In house check: 023

RF ganerator RAS SMT-06 SN: 8376331005 10-Jan-19 (in housa check Oct-20) In house chedk: Oct-23

Network Analyzer Agilant E8358A | SN: US41080477 31-Mar-14 (in house check Oct-20) In hoese chock: Oct-21
Nam Function Signature

Caiibrated by: La 5

Approved by:

Certificate No: CDB35V3-1165_May21

Page 1of5
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No.B21N02209-HAC RF

Calibration Laboratory of
Schmid & Partner %

Engineering AG s
Zeughausstrasse 43, 8004 Zurich, Switzerland =

S Kalib

c Service suisse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibeation Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the si rles to the EA

References
1 ANSI-C63.19-2011

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

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 point between the two dipoie arms. x-axis is normal (o the other axes.
In coincidence with the standards [1), the measurement planes (probe sensor center) are selected lo be at a
distance of 15 mm above the top metal edge of the dipole arms.

= Measurement Conditions: Further details are available from the hardcopies at the end of the certificate. All
figures 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 auxiliary power meter connected to a
directional coupler, While the dipole under test is connected, the forward power is adjusted to the same fevel,

* Antenna Positioning: The dipole is mounted on a HAC Test Arch phantom using the matching dipole
positioner with the arms horizontal and the feeding cable coming from the floor. The measuremants are
performed in a shieided room with absorbers around the setup lo reduce the reflections.

Itis verified before the mounting of the dipole under the Test Arch phantom, tha 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 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 dipoie mounting with a DASYS Surface
Check job. Before the measurement, the distance between 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 sensor offset. The vertical distance to the probe is essential for the
accuracy.

* Feed Point Impedance and Return Loss' These paramelers are measured using a Vector Network Analyzer.
The Impedance is specifiad at the SMA connector of the dipole. The influence of refilections was eliminating by
applying the averaging function while maving the dipole in the air, at least 70cm away from any obstacies.

®  E-flietd distribution: E field is measured in the x-y-plane with an (sotropic E-field probe with 100 mwW 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 80mm) The sensor center is 15 mm (in z) above the metal top of the dipole arms
Two 30 raaxima are available near the and of the dipole arms. Assuming the dipole arms are perfectly in ona
line, Ihe average of these two maxima. (in subgrid 2 and subgrid 8) is determined to compensate for any non-
pa=ilaiily to lhe measurement plane as well as the sensor 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 uncertainty of measurement multipiied by the
coverage factor k=2. which for a normal distribution corresponds to a caverage probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS V52.10.4
Phantom HAC Test Arch

Distance Dipole Top - Probe Center 15 mm

Scan resolution dx, dy =5 mm

Frequency 835 MHz £ 1 MHz

Input power drift <0.05dB

Maximum Field values at 835 MHz

E-field 15 mm above dipole surface condition Interpolated maximum
Maximum measured abave high end 100 mW input power 114.1 Vim = 41,15 dBVim
Maximum measured abave low end 100 mW input power 108.4 V/im = 40.70 dBV/im
Averaged maximum above arm 100 mW input power 111.3 Vim £ 12.8 % (k=2)

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters

Frequency Return Loss Impedance

800 MHz 17.5dB 4150-88j0
835 MHz 278d8 §320+2710
880 MHz 17.0dB 80401-11.8jQ
900 MHz 16,7 dB 51.80-149i0
945 MHz 24948 4600 +37 0

3.2 Antenna Design and Handling

The eallbralion dipole has a symmetric geometry with a built-in two stub malching network, which leads to the
entanced bandwldth,

The dipeie is built of standard semirigid coaxial cable. The internal matching line is open ended, The antenna is
therefure open for DC signals.

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

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

No.B21N02209-HAC RF
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DASYS5 E-field Result

Date: 18052021

Test Laboratory: SPEAG Lab2
DUT: HAC-Dipole 835 MHz: Type: CDRISV3I: Serial: CDS3ISVI-SN: 1165

Communication System: UID (- CW ; Froquency: 835 Mz
Medium parsmeters used. 6 =0 S m, & = 10~ () Kg'm'
Phantom section: RF Section

Measurement Standard: DASYS (IEFE1EC ANSTC63.19.2011)

DASY352 Configuration

Probe: EFIDV3 - SNA013, ConvF(L, 1, 1) @ 835 MHz. Calibrated: 28.12.2020
Sensor-Surface: (Fix Surface)

Electronics: DAEA Sn781; Calibrated: 23.12.2020

Phantom: HAC Test Arch with AMCC; Type: SD HAC P01 BA; Serial: 1070
DASYS2 52.10.4(1527); SEMCAD X 14.6.14{7483)

Dipole E-Field measurement @ 835MH2/E-Scan - 835M 11z d=1Smm/Hearing Ald Compatibility Test (41x361x1);
Interpolated grid: dx=0,5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 1350 V/m: Power Drift = 0.01 dB

Applied MIF = 0,00 dB

RF audio interference level = 41.15 dBV/m

Emission category: M3

MIF scaled E-fiald

Grid 1 M3 Grid 2 M3 Grid3 M3
40.65 dBV/m [40.7 d8V/m [40.35 dBV/m
Gridama  |Grid 5 M4 Grid 6 M4
35.83 dBV/m [35.86 dBV/m [35.57 dBV/m
Grid 7 M3 Grid 8 M3 Grid 9 M3
41.07 dBV/m |41.15 dBV/m [40.84 dBV/m

I 0
-2.20

]

-4.41
-65.61
-8.82
-11.02
0dB=114.1V/m =41.15 dBV/m
Centificale No: CDB35V3-1165_May21 Page5af 5
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Dipole 1880 MHz

Calibration Laboratory of S\,

Schmid & Partner ﬁ%\“’//ﬁ%ﬁ
Engineeri AG T

lmah-gmmn% 8004 Zurich, Switzeriand 'zﬁms

Accredited by the Swiss Accreditation Service (SAS)
mmummmmnmumugmumu
Multilateral Agreement for the recognition of calibration certificatos

No.B21N02209-HAC RF

h Kalib

S

c Service suisse d'étalonnage

s Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 0108

Callbration procedurei(s)

Calibration date:

This doct Ihe traceability to national standurds, which roalize ths physical units of measurements (St),

The and the with confi e givan on Ine fosowing pages and are part of the certificate.
All ions have baen conducted in the ciosed | y lacility: P (22 = 3)'C and humidity < 70%
Calibration Equipment used (MSTE onitical for calibraton)

Pnmary Standarde 0# Cal Dats (C No) Sch C

Power mater NRP SN: 104778 09-Apr-21 (No. 217-03291/03202) Apr-2Z

Power sansor NRP-281 SN: 103242 09-Apr-21 (No. 217-03201) Apr-22

Power sensor NRP-291 SN: 103245 08-Apr-21 (No. 217.03292) Ape-22

Reference 20 B Attonuator SN: BHI394 (20k) 08-Apr21 (No, 217-03343) Ape-22

Typo-N mismaich combination SN 310982 /06327  09-Apr21 (No, 217-03344) Apr22

Probe EF30V3 SN: 4013 28-Dec-20 (No. EF3-4013_Dec20) Dec-21

DAE4 SN: 781 23-Dac-20 (No, DAE4-781_Dec20) Dec21

S y Sta D # Check Dals (in house) Seheduled Check
Powear meter Agilent 44198 SN: GB42420191 08-Oct-09 (In housa check Oct-20) In house check: Oct-23
Power sensor HP E4412A SN: US38485102 05-Jan-10 (In house check Oct-20) In house check: Oct-23
Powar senscr HP 84824 SN: US37285507 08-0c1-02 {in house check Oct-20) In housa check: Oct-23
RF generator RS SMT-06 SN: B37633/005 10-Jan-18 (in house check Oct-20) In housa check: Oct-23
Network Analyzor Agllont EB358A | SN: US41080477 31-Mar-14 (in house check Oct-20) In heuse chick: Oct-21
Catbrated by:

Approved by:
This cal cartificate shall not be duced axcept in full without written app: of the Y.
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Calibration Laboratory of S, § s er Kaiibrierd

Schmid & Partner ——et G Service suisse détatonnage
Engineering AG % s Servitio svizzero di taratura

Zoughausstrasse 43, 8004 Zurich, Switzerland ‘1@_\? Swiss Calibration Service

KU

Accradied by the Swiss Accreditation Servica (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Sarvice is one of the signatories to the EA

Muitllateral Ag for the gnition of calibration cenificates

References

1 ANSI-C63.18-2011
American National Standard, Methods of Measurement of Compatibility between Wireless Communications
Devices and Hearing Aids.

Methods Applied and Interpretation of Parameters;

* Coordinate System: y-axis |s in the direction of the dipals arms. z-axis is from the basis of the antenna
(mounted on the fable) towards its ferd point betwesn the two dipole arms, x-axis is normal to the other axes.
In coincidence with the standards [1], the measuramant pianes (probe sensor center) are selected lo be ata
distance of 15 mm above (he lop metal edes of e dipole arms,

* Measurement Conditions; Further details ara avaitabla from the hardcopies at the end of the certificate. All
figures 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 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 feeding cable coming from the floor. The measurements are
performed in a shielded room with absorbers around the setup 1o reduce the reflections,

Itis verified before the mounting of the dipole under the Test Arch phantom, that (s 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 elastically in vertical direction without changing its relative position to the tap center of the Test
Arch phantom. The vertical distance 1o the probe is adjusted after dipole mounting with a DASY5 Surface
Check job. Before the measurement, the distance between phantom surface and probe tip is verified. The
proper measurement disiance is selecled 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 sensor offset. The vertical distance to the probe is essential for the
accuracy.

* Feed Paint Impedance and Return Loss: These parameters are measured using a Vector Network Analyzer.
The impedance is specified at the SMA connector 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 E-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
dipale arm length (180 or 90mm), The sensor canter 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 perfectly in ane
line, the average of these two maxima (in subgrid 2 and subgrid 8) is determined 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 Interpolated 3D-E-field, in the plane above the dipole surface.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the
coverage factor k=2, which for a normal distribution ponds to a ge probability of approximately 95%.
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Measurernent Conditions
DASY figuration, as far as not given on page 1.
DASY Version DASYS V52,104
Phantom HAC Test Arch
Distance Dipole Top - Probe Center 15 mm
Scan resolution dx, dy =5 mm
Frequency 1880 MHz = 1 MHz
Input power drift <0.05dB

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 88.4 V/m = 38.93 dBVIm
Maximum measured above low end 100 mW input power 86.7 V/m = 38.76 dBV/m
Averaged maximum above arm 100 mW input power 87.5VIm £ 12.8 % (k=2)

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters

Frequency Return Loss Impedance

1730 MHz 24148 5440+48i0
1880 MHz 22.6dB 5480+6210
1900 MHz 231dB 5630+39j0
1950 MHz 30.8dB 5270Q-13jQ
2000 MHz 216dB 4480+59j0

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 s open ended. The antenna is

therefore open for DC signals.

Do not apply force to dipole arms, as they are liable to bend. The soldered connections near the feedpoint may be
After mechanical stress or overheating, check the impedance characteristics to ensure that the

lntema| matching network is not affected.

After long term use with 40W radiated power, only a slight warming of the dipole near the feedpoint can be measured.
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Impedance Measurement Plot
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| DASYS5 E-field Result

Test Laboratory: SPEAG Lak?

DUT: HAC Dipole 1880 MHz; Type: CD1880V3; Serial: CDIS80V3A - SN: 1149

; Communication System: UID 0 « CW ; Frequency: 1880 MHz
Medium parameters used: a = 0 S'm, & = |; p=0kem'
Phantom section: RF Section

Measurement Standard: DASYS (IEFETEC/ANSI €63, 19-2011)

b DASYS2 Configuration:

Dipole E-Ficld measurement @ 1880MI1Z/E-Scan - 1880M1{z d=15mm/

Interpolated grid: dx=0).5000 mm, dy=0.5000 mm
i Device Reference Point: 0, 0, +6.3 mm

Reference Value « 161.6 V/m; Power Drift = -0.01 dB
‘ Applied MIF =~ 0.00 dB

-0.93

-1.86

-2.80

-3.73

-4.66

RF audio interferance lovel = 38,93 dBV/m
Emission category: M2

MIF scaled E-field

Probe: EF3DV3 - SN4D13; ConvF{1, 1, 1) @ 1880 MHz; Calibrated: 28.12 2020
Sensor-Surface: (Fix Surface)

Electronics; DAE4 Sn781; Calibrated: 23.12.2020
Phantom: HAC Test Arch with AMCC; Type: SO HAC PO1 BA; Serial: 1070
DASYS2 52.10.4(1527); SEMCAD X 14.6.14(7483)

Grid 1 M2 Grid 2 M2
38.66 dBV/m |38.76 dBV/m

Grid 3 M2
38.5 dBV/m

Grid4M2  |Grid 5 M2
36.09 dBV/m [36.12 dBV/m

Grid 6 M2
35,97 dBV/m

Grid 7 M2 |Grid 8 M2
38.83 d8V/m |38.93 dBV/m

Grid S M2

38.63 dBV/m

No.B21N02209-HAC RF

Date: 18.05.2021

Hearing Ald Compatibility Test (41x181x1):

0dB = 88.38 V/m = 38,93 dBV/m
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Dipole 2450 MHz

Multilateral

Accredited by the Swiss Accreditation Service {SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Agreemant for the recognition of calibration cartificates

No.B21N02209-HAC RF

Calibration Laboratory of S, v Kaiib

Schmid & Partner % (7 Service sulsso d'dtalonnage
Engineering AG L & . g Servizio svizzoro di taratura

Zeughausstrasse 43, 8004 Zurich, Switzariand N el Swiss Calibration Service

Ths cortificate o the bilily 1o natonal which roalize the physica! units of measurements (S1).
The At the with d probabllity are given on the following pages:and are part of the cedificate.
All have boen conductad In the toned | y faciilly: 122 £ 3)°C andt humidity < 70%
Calibration Equipmant used (METE ontizal fr 2aliliiiton)

Standards 1D # <al Date (Certificals No ) Schedulad Calibration
Power meter NRP SN 4TTE 08-Apr-21 (No. 217-03291/03282) Apr-22
Power sensor NRP-Zi1 SN: 103244 0u-Apr-21 (No. 217-03201) Apt-22
Power sansor NRP-231 SN: 103245 OB-Apr-21 (No. 217-03202) Apr22
Referance 20 dB Attenuatar SN BHO394 (20k) 0G-Ape-21 (No. 297-03343) Ape-22
Type-N mismatch combination SN 310682/ 06327 09-Ape-21 (No 217-03344) Apr-22
Probe EFIDV3 SN; 4013 28-Dec-20 (No. EF3-4013_Dec20) Dec-21
DAE4 SN: 781 23-Dec-20 (No. DAE4-781_Dec20) Dec-21
Secondary Standards D# Check Date (in house) Scheduled Check.
Power meter Agilent 44198 SN: GB42420101 08-Oct-09 (in house chack Ogt-20) In house check: Oct-23
Power sensor HP E4412A SN US38485102 05-Jan-10 (In house check Oct-20) Inhouse check: Oct-23
Power sensor HP 84824 SN: US37295597 08-0ct-09 (in house chack Oct-20) In housa check: Oct-23
RF generator R&S SMT-06 SN; 837633/005 10-Jan-19 (in howse chack Oct-20) In house eheck: Oct-23
Network Anatyzer Agilent EBIS8A | SN; US41080477 31-Mar-14 (in house chock Oct-20) In house check: Oct-21

Name Function Signature
Calibrated by: it K .
Approved by
tssued: May 18, 2021

This cafibration certificate shall not be reproduced except in full without writien of the
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Calibration Laboratory of S8, s Kalibrierd
Schmid & Partner %’Q G Service suisse détalonnage
Engineering AG B g Serviziosvizoro di taratura
Zeughausstrasse 43, 8004 Zurich, Switzoriand % ,'{;’\\‘.‘\‘;\-’ Swiss Calibration Service
Accrodited by the Swiss Acoraditation Sarvice (SAS) Accreditation No.: SCS 0108

Tha Swiss Accreditation Service Is one of the signatories to ths EA
Multitateral Agreement for the recognition of callbeation certificates

References

1l

ANSI-C63.19-2011
American National Standard, Methods of Measurement of Compatibilty between Wireless Communications
Devices and Hearing Aids.

Methods Applied and Interpretation of Parameters:

Coordinate System: y-axis |s in the direction of the dipole arms. z-axis is from the basis of the antenna
(mounted on the table) lowards its feed point between the two dipole arms, x-axis is normal to the other axes.
In coincidence with the standards {1}, the measurement ptanes (probe sensor center) are selected to be ata
distance of 15 mm above the top metal edge of the dipole arms.

Measurement Conditions: Further detalls are available from the hardcopies at the end of the certificate. All
figures stated in the certificate are valid at the frequancy indicated. The forward power to the dipole cannector
Is set with a calibrated power meter connected and monitored with an auxiliary power meter connected o 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 phaniom using the matching dipole
positioner with the arms horizontal and the feeding cable coming from the floor. The measurements are
performed in a shieided room with absorbers around the setup to reduce the reflections

It is verified before the mounting of the dipole under the Test Arch phantom, that its arms are perfectly ina
line. Itis installed on the HAC dipole positioner with its arms paralle! below the dielectric reference wire and
abie to move elastically in vertical direction without changing its reiative position to the top center of the Test
Arch phantom. The vertical distance to the probe is adjusted after dipole mounting with a DASYS Surface
Check job. Before the measurament, the distance batween phantom surface and probe tip is verified. The
proper measurement distanca is selected by choosing the matching section of the HAC Test Arch phantam
With the prupar device reference point (upper surface of the dipole) and the matching grid reference point (tip
of the probu) cunsidering the probe sensor offset. The verfical distance fo the probe is essential for the
accuracy

Feed Point impedsance and Return Loss: These parameters are measured using a Vector Network Analyzer.
The impadance & specified at the SMA connector of the dipole. The influence of reflections was eliminating by
applying the averaging function while moving the dipole in the air, at least 70em away from any obstacles.

E-field distribution® E field s measured in the x-y-plane with an isotropic E-field probe with 100 mW forward
pawer 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 perfectly in one
line, the average of these two maxima (in subgrid 2 and subgrid 8) is determined to compensate for any non-
parallelity to the measuremant plane as well as the sensor displacement. The E-field value stated as

calibration value repr the imum of the interpolated 3D-E-field, in the plane abova the dipole surface.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the
coverage factor k=2, which for a normal distribution corresponds 1o a coverage probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY5 V52104
Phantom HAC Test Arch
Distance Dipole Top - Probe Center 15 mm
Scan resolution dx, dy =5 mm
Frequency 2450 MHz = 1 MHz
Input power drift <0.05dB

Maximum Field values at 2450 MHz

E-field 15 mm above dipole surface condition Interpolated maximum
Maximum measured above high end 100 mW input power 86.7 Vim = 38.76 dBVIm
Maximum measured above low end 100 mW Input power 83.9 Vim = 38.47 dBV/m
Averaged maximum above arm 100 mW input power B5.3 Vim£12.8 % (k=2)

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters

Frequency Return Loss Impedance

2250 MHz 20.6 48 58.30+590
2350 MHz 32248 5210+13j0
2450 MHz 23.7d8 5680+ 1.7
2550 MHz 239dB 5430-51j0
2850 MMz 21.2dB 5830-45i0

3.2 Antenna Design and Handling

The calibration dipale has a symmetric geometry with a built-in two stub matching network, which leads 1o the
enhanced bandwidth

The dipole i3 built of standard semirigid coaxial cable, The interal matching line is open ended. The antenna is
therefore open for DC signals.

Do nat apply farce 1o dipole arms, as they are liable to bend. The soldered connections near the feedpoint may be
damaged. After excessive mechanical stress or overheating, check the impedance characteristics to ensure that the
Internal matching network is not affected,

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

Certificate No: CD2450V3-1139_May21 Pagedof §

©Copyright. All rights reserved by SAICT.

Page 67 of 84



—
=771

No.B21N02209-HAC RF

Impedance Measurement Plot
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DASYS E-field Result

Test Laboratory: SPEAG Lab2
DUT: HAC Dipole 2450 MHz; Type: CD2450V3; Serial: CD2450V - SN: 1139

Communication System: UID 0 - CW ; Frequency: 2450 MHz
Medium parameters used: o 0 S'm, & = 1:p =0 kg'm’
Phantom section: RF Section

Meusurement Standard: DASYS (IEEETEC/ANSI C63.19-2011)

DASYS2 Canfigurstion:

Prabe: EF30V3 - SNA013; ConvF(1, 1, 1) @ 2450 MHz: Calibrated: 28.12.2020
Sensor-Surface: (Fix Surface)

Electronics: DAEA Sn781; Calibrated: 23.12.2020

Phantom: HAC Test Arch with AMCC: Type: SO HAC PO1 BA; Serial: 1070
DASYS52 52.10.4(1527); SEMCAD X 14.6.14{7483)

No.B21N02209-HAC RF

Date: 18.05.2021

Dipole E-Field measurement @ 24S0MH2/E-Sean - 2450MHz d=15mm/Hearing Aid Compatibility Test (41x181x1):

Interpolated prid: dx-0,5000 mm, dy=0.5000 mm
Device Reference Point: 0, 0, +6,3 mm

Reference Value ~ 77,95 Vim: Power Drift -~ -0.03 di8
Applied MIF < (.00 dB

RF uudio tnterference level = 38,76 dBV/m

Emission eategory: M2

MIF scaled E-fieid

Grid 1 M2 Grid 2 M2 Gnd 3 M2
38.62 dBV/m [38.76 dBV/m [38.5 dBV/m

Grid 4 M2 Grid 5 M2 Grid 6 M2
37.76 dBV/m [37.82 dBV/m |37.66 dBY/m

Grid 7 M2 Grid 8 M2 Grid 9 M2
38.38 dBV/m |38.47 dBV/m [38.21 d8V/m

2.52
-3.79
-5.05
-6.31
0dB = 86,70 V/m = 38.76 dBV/m
Certificate No: CD2450V3-1139_May21 Page Sof 5
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The Swiss Accroditation
Multitateral Agreament for the recognition of calibration cortificates

Calibration Laboratory of

Schmid & Partner
ineering AG

i

43, 8004 Zurich, Switzerland

Accredited by the Swiss Actreditation Servica (SAS)

is one of the si i

1o the EA

No.B21N02209-HAC RF

S Sd

Service sulsse d'élalonnage

Swiss Calibration Service

Accraditation No.: SCS 0108

This certificate the raceability to national standards, which realizs the physical umits of {81}
The and the  with probabifity are given on the following pages and are part of the certficals.
All cabrations have been conducted in the cosed lab y fachity. envi (22 £ 3)°C andt humidity < 70%
Calibration Equipment used (MBTE critical for calitration)
Primary Sta n# Cal Date {Certificate No.) Calibration
Power meler NRP SN 104778 09-Apr-21 (No, 217-03281/03282) Apr-22
Power sensor NRPLZ491 SN 103244 0%-Apr-21 (No, 217-03201) Ape-22
Power sensor NRF-Z01 SN 103245 08Ape-21 (No. 217-05292) Apr22
Referunce 20 dB Ahanuator SN BHB3G< (20k) 06-Apr-21 (No. 217-03343) Ape22
Type-N mismatch combinatsn ENM0982/ 08327 09-Ape21 (No. 217-03344) Apr-22
Probe EF30V3 a0 40y 28:Dec-20 (No. EF3-4013_Dec20) Dec-21
DAE4 aN 7Y 23-Dac-20 (No. DAE4-781_Dec20) Dec-21

$ D% Check Date (In houss) Scheduled Check

A
Powwr mater Agilent 44198
Power sensor HP E4412A
Powarsensoe HP B482A
RF generator R&S SMT-08
Network Analyzer Agllent E8358A

Calibrated by

Approved by:

This cabibration corfificate shall not be d

SN GBa24201
SN; US38485102
SN: US37295597
SN: 837633005

SN: USa1080477

Name

except in full without weitten

09-0ct-09 (in house check Dct-20)
05-Jan-10 {in house check Oct-20)
08-0¢t-09 (In house chack Oct-20)
10-Jan-18 (In house chack Oct-20)
31:Mar-14 (in house check Oct-20)

Function

Issued: May 18, 2021

of the laboratory,

Certificate No: CD2600V3-1020_May21
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Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Ag for the recog of cafibration certificates

References

(1

ANSI-C63.19-2011
American National Standard, Methods of Measurement of Compatibility between Wireless Communications
Devices and Hearing Alds.

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 point between the two dipole arms. x-axis is normal lo the other axes.
In coincidence with the standards [1], the measurement planes (probe sensor center) are selected to be at a.
distance of 15 mm above the top metal adge of the dipole arms.

Measurement Conditions: Further delails are available from the hardcopies at the end of the certificate. All
figures stated in the certificate are vaiid at the frequency indicated. The forward power to the dipole connector
is set with a calibrated power meter 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 Fositiening: The dipole is mounted on a HAC Test Arch phantom using the matching dipole
positioner with the arms horizantal and the feeding cable coming from the floor. The measurements are
performed in & shinided room with absorbers around the setup to reduce the reflections.

It is varifiad belore the mounting of the dipole under the Test Arch phantom, that its arms are perfectly ina
line. It is instalied on the HAC dipole positioner with its arms parallel below the dielectric reference wire and
abie 10 move slastically in vertical direction without changing Its relative position to the top center of the Test
Arch phanlom. The verfical distance to the probe is adjusted after dipole mounting with a DASYS Surface
Check job. Before the measurement, the distance betwean phantom surface and probe 1ip 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 sensar offset. The vertical distance to the probe is essential for the
aceuracy,

Feed Point Impedsnice and Return Loss: These p eters are d using a Vector Network Analyzer
The Impedance Is specified at the SMA connector of the dipole. The influence of reflections was eliminating by
applying the averaging function while moving the dipale in the air, at least 70em away from any obstacles.

E-field distribution: E field is measured in the x-y-plane with an isotropic E-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 60mm). 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 perfectly in one
line, the average of these two maxima (in subgrid 2 and subgrid 8) is determined 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 interpolated 3D-E-field, in the plane above the dipole surfaca.

-HAC RF

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

Certificate Na: CD2600V3-1020_May21 Page20f5
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No.B21N02209-HAC RF

Measurement Conditions
DASY system configuration, as far as nol given on page 1.
DASY Version DASYS V52.104
Phantom HAC Test Arch
Distance Dipole Top - Probe Center 15 mm
Scan resolution dx, dy =5 mm
Frequency 2600 MHz £ 1 MHz
Input power drift <0.05d8

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 85.3 V/im = 38.62 dBV/m
Maximum measured above low end 100 mW input power 83.2 Vim = 38.40 dBV/m
Averaged maximum above arm 100 mW input power B4.3Vim£12.8 % (k=2)

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters

Frequency Return Loss Impedance

2450 MHz 18.0dB 427Q-92j0
2550 MHz 26.7dB 4580+16)0
2600 MHz 345dB 483n0+17j0
2650 MHz 33648 5210+05i0
27560 MHz 18948 507 Q-1020

3.2 Antenna Design and Handling

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

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

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

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

Certificate No: CD2600V3-1020_May21 Page 30t 5
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Impedance Measurement Plot
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DASYS5 E-field Result

Date: 18.05.2021
| Test Laboratary: SPEAG Lab2

DUT: HAC Dipole 2600 MHz: Type: CD2600V3; Serinl: CD2600V3 - SN: 1020

Communication System: UID 0 - CW ; Frequency: 2600 MHz
Medium parameters used: 6 =0 Sm, & « 1;p =0 kg/m’
Phantom section: RF Section

Meassurément Standard: DASYS (IEEETEC/ANSI C63.19-2011)

DASYS2 Configuration
= Probe: EF3DV3 - SN4013; ConvF(1, 1, 1] @ 2600 MHz; Calibrated: 28.12.2020
* Sensor-Surface: {Fix Surface)
*  Electronics: DAE4 Sn781; Calibrated: 23.12.2020
» Phantom: HAC Test Arch with AMCC; Type: SO HAC PO1 BA; Serial: 1070
-

DASYS2 52.10.4(1527); SEMCAD X 14.6.14(7483)

Dipale E-Field measurement @ 2600MH2/E-Scan - 2600MHz d=15Smm/Hearing Ald Compatibility Test (41x181x1):
Interpalated gnd: dx=0.5000 mm, dy-0.5000 mm

Device Reference Point 0, 0, 6.3 mm

Reference Value = 67 80 Viny, Power Drift « 0,00 dB

Applied MIF « 0,00 4B

RF audio mterference level = 3862 (BV/m

Emission eategory: M2

MIF scaled E-field

Grid 1 M2 Grid 2 M2 Grid 3 M2
38.28 dBV/m 38,4 dBV/m |38.16 dBV/m
Grid 4 M2 Grid 5 M2 Grid 6 M2
37.79 d8V/m [37.85 dBV/m |37.68 dBV/m
Grid 7 M2 Grid 8 M2 Grid 9 m2
| 38.51 dBV/m |38.62 dBV/m |38.37 dBV/m

} -1.39
-2.78
-4.16

-5.55

-6.94

0dB = 8528 V/m = 38.62 dBV/m

Certificate No: CD2600V3-1020_May21 Page 50t 5
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ANNEX F: UID Specification

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Name:

Group:
uID:

PAR: '
MIF: 2

Standard Reference:
Category:

Modulation:
Frequency Band:

Detailed Specification:

Bandwidth:
Integration Time:

GSM-FDD (TDMA, GMSK)

GSM
10021-DAC

9.39dB
3.63dB

ETSITS 100 909 V8.9.0 (2005-01)
FCC OET KDB 941225, D03 and D04
Periodic pulsed modulation

GMSK

GSM 450 (450.4 - 457.6 MHz)
GSM 480 (478.8 - 486.0 MHz)
GSM 710 (698.0 - 716.0 MHz)
GSM 750 (747.0 - 763.0 MHz)
GSM 850 (824.0 - 849.0 MHz)
P-GSM 900 (890.0 - 915.0 MHz)
E-GSM 900 (880.0 - 915.0 MHz)
R-GSM 900 (876.0 - 915.0 MHz)
DCS 1800 (1710.0 - 1785.0 MHz)
PCS 1900 (1850.0 - 1910.0 MHz)
ER-GSM 900 (873.0 - 915.0 MHz)
Validation band (0.0 - 6000.0 MHz)

Active Slot: TNO

Data: PN9 continuous

Frame: composed out of 8 Slots
Multiframe: 26th (IDLE) Frame set blank
Slottype & -timing: Normal burst for GMSK
0.2MHz

120.0ms

1
2

the same communication system (same UID and version).

No.B21N02209-HAC RF

PAR (0.1%) in accordance with FCC KDB 971168, Section 6.0 “Measurement of the Peak-to-Average Power Ratio (PAPR)™
Modulation Interference Factor (MIF) value valid only in conjunction with advanced probe response linearization calibration for

UID Specification Sheet

UID 10021-DAC page 1/2
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Calibration Laboratory of
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Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Name:

Group:
UID:

PAR:
MIF: 2

Standard Reference:

Category:
Modulation:
Frequency Band:

Detailed Specification:

Bandwidth:
Integration Time:

UMTS-FDD (WCDMA)

WCDMA
10011-CAB

2.91dB
-27.23 dB

3GPP TS 25.141 Annex A

FCC OET KDB 941225 D01 SAR test for 3G devices v02
Random amplitude modulation

QPSK

Band 1, UTRA/FDD (1920.0-1980.0 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 6, 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, 20009)
Band 11, UTRA/FDD (1427.9-1452.9 MHz, 20010)
Band 12, UTRA/FDD (698.0-716.0 MHz, 20011)
Band 13, UTRA/FDD (777.0-787.0 MHz, 20012)
Band 14, UTRA/FDD (788.0-798.0 MHz, 20013)
Band 19, UTRA/FDD (830.0-845.0 MHz, 20130)
Band 20, UTRA/FDD (832.0-862.0 MHz, 20131)
Band 21, UTRA/FDD (1447.9-1462.9 MHz, 20132)
Band 22, UTRA/FDD (3410.0-3490.0 MHz, 20217)
Band 25, UTRA/FDD (1850.0-1915.0 MHz, 20218)
Band 26, UTRA/FDD (814.0-849.0 MHz, 20219)
Dedicated Channel Type: RMC

Bitrate: 12.2 kbps
DPDCH: 60 kbps
DPCCH: 15 kbps

DPCCH/DPDCH power ratio: -5.46 dB
5.0 MHz

100.0 ms

1 PAR (0.1%) in accordance with FCC KDB 971168, Section 6.0 “Measurement of the Peak-to-Average Power Ratio (PAPR)™
2 Modulation Interference Factor (MIF) value valid only in conjunction with advanced probe response linearization calibration for
the same communication system (same UID and version).
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Name: LTE-FDD (SC-FDMA, 1 RB, 10 MHz, 16-QAM)
Group: LTE-FDD

uID: 10176-CAE

PAR: ' 6.52dB

MIF: 2 -9.76dB

Standard Reference: 3GPP/ETSI TS 136.101 V8.4.0

3GPP /ETSI TS 136.213 V8.4.0
FCC OET KDB 941225 D05 SAR for LTE Devices vO1

Category: Random amplitude modulation
Modulation: 16-QAM
Frequency Band: Band 1, E-UTRA/FDD (1920.0 - 1980.0 MHz)

Band 2, E-UTRA/FDD (1850.0 - 1910.0 MHz)
Band 3, E-UTRA/FDD (1710.0 - 1785.0 MHz)
Band 4, E-UTRA/FDD (1710.0 - 1755.0 MHz)
Band 5, E-UTRA/FDD (824.0 - 849.0 MHz)
Band 6, E-UTRA/FDD (830.0 - 840.0 MHz)
Band 7, E-UTRA/FDD (2500.0 - 2570.0 MHz)
Band 8, E-UTRA/FDD (880.0 - 915.0 MHz)
Band 9, E-UTRA/FDD (1749.9 - 1784.9 MHz)
Band 10, E-UTRA/FDD (1710.0 - 1770.0 MHz)
Band 11, E-UTRA/FDD (1427.9 - 1447.9 MHz)
Band 12, E-UTRA/FDD (699.0 - 716.0 MHz)
Band 13, E-UTRA/FDD (777.0 - 787.0 MHz)
Band 14, E-UTRA/FDD (788.0 - 798.0 MHz)
Band 17, E-UTRA/FDD (704.0 - 716.0 MHz)
Band 18, E-UTRA/FDD (815.0 - 830.0 MHz)
Band 19, E-UTRA/FDD (830.0 - 845.0 MHz)
Band 20, E-UTRA/FDD (832.0 - 862.0 MHz)
Band 21, E-UTRA/FDD (1447.9 - 1462.9 MHz)
Band 22, E-UTRA/FDD (3410.0 - 3490.0 MHz)
Band 23, E-UTRA/FDD (2000.0 - 2020.0 MHz)
Band 24, E-UTRA/FDD (1626.5 - 1660.5 MHz)
Band 25, E-UTRA/FDD (1850.0 - 1915.0 MHz)
Band 26 E-UTRA/FDD (814.0 - 849.0 MHz)
Band 27 E-UTRA/FDD (807.0 - 824.0 MHz)
Band 28 E-UTRA/FDD (703.0 - 748.0 MHz)
Band 30, E-UTRA/FDD (2305.0 - 2315.0 MHz)
Band 65, E-UTRA/FDD (1920.0 - 2010.0 MHz)
Band 66, E-UTRA/FDD (1710.0 - 1780.0 MHz)
Band 68, E-UTRA/FDD (698.0 - 728.0 MHz)
Band 70, E-UTRA/FDD (1695.0 - 1710.0 MHz)
Band 71, E-UTRA/FDD (663.0 - 698.0 MHz)
Validation band (0.0 - 6000.0 MHz)

Detailed Specification: Modulation Scheme: SC-FDMA
Number of PUSCHs: 1
Settings for Subframe #0 to #9:
Modulation Scheme: QPSK
Data Type: UL-SCH
Number RB: 1
Transport Block Size: 256
TBS Index: 14
MCS Index: 15
Data Type: PN9

Bandwidth: 10.0MHz

Integration Time: 10.0ms

’ PAR (0.1%) in accordance with FCC KDB 971168, Section 6.0 “Measurement of the Peak-to-Average Power Ratio (PAPR)™
2 Modulation Interference Factor (MIF) value valid only in conjunction with advanced probe response linearization calibration for
the same communication system (same UID and version).
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Name:

Group:
uID:

PAR: '
MIF: 2

Standard Reference:

Category:
Modulation:
Frequency Band:

Detailed Specification:

Bandwidth:
Integration Time:

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

LTE-FDD
10170-CAD

6.52dB
-9.76dB

3GPP/ETSI TS 136.101 V8.4.0
3GPP/ETSI TS 136.213 V8.4.0

FCC OET KDB 941225 D05 SAR for LTE Devices vO1
Random amplitude modulation

16-QAM

Band 1, E-UTRA/FDD (1920.0 - 1980.0 MHz)
Band 2, E-UTRA/FDD (1850.0 - 1910.0 MHz)
Band 3, E-UTRA/FDD (1710.0 - 1785.0 MHz)
Band 4, E-UTRA/FDD (1710.0 - 1755.0 MHz)
Band 7, E-UTRA/FDD (2500.0 - 2570.0 MHz)
Band 9, E-UTRA/FDD (1749.9 - 1784.9 MHz)
Band 10, E-UTRA/FDD (1710.0 - 1770.0 MHz)
Band 20, E-UTRA/FDD (832.0 - 862.0 MHz)
Band 22, E-UTRA/FDD (3410.0 - 3490.0 MHz)
Band 23, E-UTRA/FDD (2000.0 - 2020.0 MHz)
Band 25, E-UTRA/FDD (1850.0 - 1915.0 MHz)
Band 28 E-UTRA/FDD (703.0 - 748.0 MHz)
Band 65, E-UTRA/FDD (1920.0 - 2010.0 MHz)
Band 66, E-UTRA/FDD (1710.0 - 1780.0 MHz)
Band 70, E-UTRA/FDD (1695.0 - 1710.0 MHz)
Band 71, E-UTRA/FDD (663.0 - 698.0 MHz)
Validation band (0.0 - 6000.0 MHz)

Modulation Scheme: SC-FDMA
Number of PUSCHs: 1

Settings for Subframe #0 to #9:
Modulation Scheme: 16QAM
Data Type: UL-SCH

Number RB: 1

Transport Block Size: 256

TBS Index: 14

MCS Index: 15

Data Type: PN9
20.0MHz

10.0ms

No.B21N02209-HAC RF

’ PAR (0.1%) in accordance with FCC KDB 971168, Section 6.0 “Measurement of the Peak-to-Average Power Ratio (PAPR)™
2 Modulation Interference Factor (MIF) value valid only in conjunction with advanced probe response linearization calibration for
the same communication system (same UID and version).
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Name:

Group:
uID:

PAR: '
MIF: 2

Standard Reference:

Category:
Modulation:
Frequency Band:

Detailed Specification:

Bandwidth:
Integration Time:

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

LTE-TDD
10173-CAD

9.48dB
-1.44dB

3GPP/ETSI TS 136.101 V8.4.0
3GPP/ETSI TS 136.213 V8.4.0

FCC OET KDB 941225 D05 SAR for LTE Devices v02
Random amplitude modulation

16-QAM

Band 33, E-UTRA/TDD (1900.0 - 1920.0 MHz)
Band 35, E-UTRA/TDD (1850.0 - 1910.0 MHz)
Band 36, E-UTRA/TDD (1930.0 - 1990.0 MHz)
Band 37, E-UTRA/TDD (1910.0 - 1930.0 MHz)
Band 38, E-UTRA/TDD (2570.0 - 2620.0 MHz)
Band 39, E-UTRA/TDD (1880.0 - 1920.0 MHz)
Band 40, E-UTRA/TDD (2300.0 - 2400.0 MHz)
Band 41, E-UTRA/TDD (2496.0 - 2690.0 MHz)
Band 42, E-UTRA/TDD (3400.0 - 3600.0 MHz)
Band 43, E-UTRA/TDD (3600.0 - 3800.0 MHz)
Band 44, E-UTRA/TDD (703.0 - 803.0 MHz)
Band 45, E-UTRA/FDD (1447.0 - 1467.0 MHz)
Band 46, E-UTRA/FDD (5150.0 - 5925.0 MHz)
Band 47, E-UTRA/TDD (5855.0 - 5925.0 MHz)
Band 48, E-UTRA/TDD (3550.0 - 3700.0 MHz)
Validation band (0.0 - 6000.0 MHz)

Modulation Scheme: SC-FDMA
Uplink-downlink configuration: 1
Special Subframe configuration: 4
Number of Frames: 1

Settings for UL Subframe 2,3,7,8:
Number of PUSCHs: 1
Modulation Scheme: 16QAM
Allocated RB: 1

Start Number of RB: 50

Data Type: PN9fix
20.0MHz
6.0ms

No.B21N02209-HAC RF

PAR (0.1%) in accordance with FCC KDB 971168, Section 6.0 “Measurement of the Peak-to-Average Power Ratio (PAPR)™
2 Modulation Interference Factor (MIF) value valid only in conjunction with advanced probe response linearization calibration for
the same communication system (same UID and version).
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