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REPORT HISTORY
Report Number Revision Description Issue Date
B23N00144-HAC RF Rev.0 1st edition 2023-02-06

This EUT is a variant product and the report of original sample is No.B22N02447-HAC RF.
According to “Justification Letter” provided by applicant, we quote the test results of
original sample and spot check the worst case in annex G.
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1. Summary of Test Report

1.1. Test Items

Description: GSM/UMTS/LTE/NR Mobile phone
Model Name: T609V

Applicant’s Name: TCL Communication Ltd.
Manufacturer's Name: TCL Communication 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: 2022-11-21 Testing End Date: 2023-02-02

1.6. Signature

s ~ i)
7R & | 2.
Li Yongfu Liu Jian
(Prepared this test report) (Reviewed this test report)

NS¢/

Cao Junfei
(Approved this test report)
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2. Client Information

2.1. Applicant Information

Company Name: | TCL Communication Ltd.
5/F, Building 22E, 22 Science Park East Avenue, Hong Kong Science
Address: .
Park, Shatin, NT
City: Hong Kong
Country: China
Telephone: +86 755 3661 1621

2.2. Manufacturer

Information

Company Name:

TCL Communication Ltd.

5/F, Building 22E, 22 Science Park East Avenue, Hong Kong Science

Address: Park, Shatin, NT
City: Hong Kong
Country: China

Telephone: +86 755 3661 1621

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

3.1. About EUT

Description: GSM/UMTS/LTE/NR Mobile phone
Mode Name: T609V
Condition of EUT as received: No obvious damage in appearance

GSM 850/1900, WCDMA Band 2/4/5,
LTE Band 2/4/5/7/12/13/25/26/41/48/66/71,
Frequency Bands:

NR n2/n5/n25/n30/n41/n48/n66/n71/n77,
Bluetooth, WLAN 2.4GHz, WLAN 5GHz

Remark: The LTE Band 48 test data is referenced to 122261606-SEMO01 report.

3.2. Internal Identification of EUT used during the test

EUT ID* IMEI HW Version SW Version Receipt Date
UT01aa 016320000013189 04 JSS8 2022-11-21
UT01aa 016391000001409 04 QYSH1 2023-02-01

*EUT ID: is used to identify the test sample in the lab internally.
Note: It is performed to test HAC with the UT01aa & UT01aa.

3.3. Internal Identification of AE used during the test

AE ID* Description Model Manufacturer
AE1 Battery TLp048D7 VEKEN
AE2 Battery TLp048AA TIANMAO

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

3.4. General Description

According to “Justification Letter” provided by applicant,, the table below shows the difference

between original and variant:

/ Original Variant
Model
) T609DL T609V
Difference
Software Version JSS8 QYS1
NR NR
5G NR Bands
n2/n5/n25/n30/n41/n66/n71/n77 n2/n5/n25/n30/n41/n48/n66/n71/n77

ESIM chip / Add one ESIM chip
Battery / Add one new battery.

We'll perform Variant product for spot check test. The results of spot check are presented in annex G.

©Copyright. All rights reserved by SAICT. Page 7 of 101
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3.5. Air Interfaces / Bands Indicating Operating Modes

Name of
C63.19/ Simultaneous Power
Air-interface Band(MHz) Type Voice
tested Transmissions Reduction
Service
GSM 850 /1900 VO Yes BT,WLAN CMRS Voice No
EDGE 850 /1900 DT No BT,WLAN NA No
B2/ B4/ B5 VO No BT,WLAN CMRS Voice No
WCDMA
HSPA VD No BT,WLAN Google Duo No
2/4/5/7/12/13/25/ VoOLTE,
LTE (FDD) VD No NR,BT,WLAN No
26/66/71 Google Duo
VoLTE,
LTE (TDD) 41/48 VD Yes NR,BT,WLAN No
Google Duo
NR (FDD)  |n2/n5/n25/n30/n66/n71 VD No LTE,BT,WLAN Google Duo No
NR (TDD) n41/n48/n77 VD No LTE,BT,WLAN Google Duo No
VoWIFI
WLAN 2.4GHz VD Yes WWAN No
Google Duo
VoWIFI
WLAN 5GHz VD No WWAN No
Google Duo
Bluetooth 2.4GHz DT No WWAN NA No

VO: Voice CMRS/PSTN Service Only

VD: Voice CMRS/PSTN and Data Service

DT: Digital Transport
* HAC Rating was not based on concurrent voice and data modes; Non-current mode was found to represent worst

case rating for both M and T rating.

©Copyright. All rights reserved by SAICT.
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4. Reference Documents

The following document listed in this section is referred for testing.

Reference Title Version
American National Standard for Methods of Measurement of
ANSI C63.19-2011 | Compatibility between Wireless Communication Devices and 2011
Hearing Aids
KDB 285076 DO1 Equipmc'ath.Authorization Guidance for Hearing Aid VOBr02
Compatibility

Guidance for performing T-Coil tests for air interfaces
KDB 285076 D02 | supporting voice over IP (e.g., LTE and WiFi) to support CMRS v04
based telephone services
KDB 285076 D03 | Heading Aid Compatibility Frequently Asked Questions v01r06

©Copyright. All rights reserved by SAICT. Page 9 of 101
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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.

Eemote Control Box

{0000

Electro Optical
Coupler (EOC)

F "“‘// DAE

?/ s "(opt 1ink)
f (Dni Probe
/P_b“ 4 1link)
Zxserial robot = EUT
- +dipgitalIfo - _,/
HAC Phantom &
Light Heam [ - ;

Device Holder

Signallamps
S

REobot /
Controler
(C5THBE—tr
i ] pe)

Teach Pendant
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 10 of 101
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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 Vim 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 11 of 101
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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 12 of 101
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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-cail).

* 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.

“Werical centering of phone

Hornzorts centering of
arnustic otpot

Fig. 3 WD reference and plane for RF emission measurements

©Copyright. All rights reserved by SAICT. Page 13 of 101
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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 | Dual Dllractlonal (:Iouplar
RF
Power Meter

Fig. 4 Dipole Validation Setup

7.2. Validation Result

E-Field Scan
Mode Frequency | Input Power | Measured' Target? Deviation® | Limit*
(MHz) (mW) Value(dBV/m) | Value(dBV/m) (%) (%)
Ccw 835 100 42.28 41.15 2.75 125
Ccw 1880 100 39.66 38.93 1.88 +25
Ccw 2450 100 39.74 38.76 2.53 +25
Ccw 2600 100 39.53 38.62 2.36 +25
Ccw 1880 100 39.35 38.93 1.08 +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 14 of 101
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8. Modulation Interference Factor (MIF)

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

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

Definitions

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

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

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

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

©Copyright. All rights reserved by SAICT. Page 15 of 101



i ©)

|

=777
N No.B23N00144-HAC RF
uiD Communication System Name MIF (dB)

10021 GSM-FDD (TDMA, GMSK) 3.63
10460 UMTS-FDD (WCDMA, AMR) -2543
10097 UMTS-FDD (HSDPA) -20.75
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
10769 5G NR (CP-OFDM, 1 RB, 15 MHz, QPSK, 15 kHz) -12.08
10061 IEEE 802.11b WiFi 2.4 GHz (DSSS, 11 Mbps) -2.02
10069 IEEE 802.11a/h WiFi 5 GHz (OFDM, 54 Mbps) -3.15

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 16 of 101
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9. Evaluation for low-power exemption

9.1. Product testing threshold

There are two methods for exempting an RF air interface technology from testing. The first method
requires evaluation of the MIF for the worst-case operating mode. An RF air interface technology
of a device is exempt from testing when its average antenna input power plus its MIF is <17 dBm
for any of its operating modes. The second method does not require determination of the MIF. The
RF emissions testing exemption shall be applied to an RF air interface technology in a device
whose peak antenna input power, averaged over intervals <50 us20, is <23 dBm. An RF air
interface technology that is exempted from testing by either method shall be rated as M4.

The two methods are used to be exempt from testing for the RF air interface technology in this

report.

©Copyright. All rights reserved by SAICT. Page 17 of 101
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9.2. Average conducted power
Band power (dBm) MIF (dB) Sum (dBm) HAC Test
GSM 850 32.0 3.63 35.63 Yes
GSM 1900 30.0 3.63 33.63 Yes
WCDMA Band 2 24.0 -25.43 -1.43 No
WCDMA Band 2 - HSDPA 23.0 -20.75 2.25 No
WCDMA Band 4 24.0 -25.43 -1.43 No
WCDMA Band 4 - HSDPA 23.0 -20.75 2.25 No
WCDMA Band 5 24.0 -25.43 -1.43 No
WCDMA Band 5 - HSDPA 23.0 -20.75 2.25 No
LTE Band 2 24.5 -9.76 14.74 No
LTE Band 4 24.5 -9.76 14.74 No
LTE Band 5 24.5 -9.76 14.74 No
LTE Band 7 24.0 -9.76 14.24 No
LTE Band 12 24.5 -9.76 14.74 No
LTE Band 13 24.5 -9.76 14.74 No
LTE Band 25 24.5 -9.76 14.74 No
LTE Band 26 24.5 -9.76 14.74 No
LTE Band 66 24.5 -9.76 14.74 No
LTE Band 71 24.5 -9.76 14.74 No
LTE Band 41 PC3 24.0 -1.44 22.56 Yes
LTE Band 41 PC2 26.5 -1.44 25.06 Yes
NR n2 24.8 -12.08 12.72 No
NR nS 24.5 -12.08 12.42 No
NR n25 24.8 -12.08 12.72 No
NR n30 24.5 -12.08 12.42 No
NR n41 26.5 -12.08 14.42 No
NR n48 23.0 -12.08 10.92 No
NR n66 24.0 -12.08 11.92 No
NR n71 24.5 -12.08 12.42 No
NR n77 27.2 -12.08 15.12 No
WLAN 2.4GHz 21.0 -2.02 18.98 Yes
WLAN 5GHz 19.5 -3.15 16.35 No

Note: Power = Max tune-up limit

©Copyright. All rights reserved by SAICT. Page 18 of 101
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10. RF Test Procedures

The evaluation was performed with the following procedure:

1)

2)

3)

4)

7)

Confirm proper operation of the field probe, probe measurement system and other
instrumentation and the positioning system.

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

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.

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.

Record the reading.

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.

Identify 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.

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

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 19 of 101
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11. Measurement Results (E-Field)

Frequency Measured Value Power Drift
Category
Channel |  MHz (dBV/m) (dB)
GSM 850
251 848.8 39.45 0.02 M4 (see Fig A.1)
190 836.6 39.78 0.03 M4 (see Fig A.2)
128 824.2 39.19 0.02 M4 (see Fig A.3)
GSM 1900
810 1909.8 33.55 0.04 M3 (see Fig A.4)
661 1880.0 33.81 -0.04 M3 (see Fig A.5)
512 1850.2 33.92 0.01 M3 (see Fig A.6)
LTE Band 41 PC3
41490 2680.0 24.49 -0.01 M4 (see Fig A.7)
41055 2636.5 24.24 -0.02 M4 (see Fig A.8)
40620 2593.0 24.21 -0.06 M4 (see Fig A.9)
40185 2549.5 23.48 -0.04 M4 (see Fig A.10)
39750 2506.0 23.77 -0.01 M4 (see Fig A.11)
LTE Band 41 PC2
41490 2680.0 17.47 0.02 M4 (see Fig A.12)
41055 2636.5 16.93 0.01 M4 (see Fig A.13)
40620 2593.0 17.42 0.02 M4 (see Fig A.14)
40185 2549.5 15.98 -0.07 M4 (see Fig A.15)
39750 2506.0 17.25 -0.02 M4 (see Fig A.16)
WALN 2.4GHz

11 2462 13.53 0.05 M4 (see Fig A.17)

6 2437 13.58 0.08 M4 (see Fig A.18)

1 2412 12.14 0.09 M4 (see Fig A.19)
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12. ANSI C 63.19-2011 Limits

WD RF audio interference level categories in logarithmic units

Emission categories <960 MHz
E-field emissions
Category M1 50 to 55 dB (V/m)
Category M2 45 to 50 dB (V/m)
Category M3 40 to 45 dB (V/m)
Category M4 <40 dB (V/m)
Emission categories > 960 MHz
E-field emissions
Category M1 40 to 45 dB (V/m)
Category M2 35t0 40 dB (V/m)
Category M3 30 to 35 dB (V/m)
Category M4 <30 dB (V/m)

©Copyright. All rights reserved by SAICT. Page 21 of 101
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13. Measurement Uncertainty

Std. Unc. | Std. Unc.
Uncertainty
Prob. ABM1 | ABM2 ABM1 ABM2
No. Error source Type Value Div.
Dist. ci ci . :
2 (%) “ew | en)
1 System Repeatability A 0.016 N 1 1 1 0.016 0.016
Probe Sensitivity
2 Reference Level B 3.0 R J3 1 1 3.0 3.0
3 AMCC Geometry B 0.4 R V3 1 1 0.2 0.2
4 AMCC Current B 0.6 R J3 1 1 0.4 0.4
Probe Positionin
5 , o 9 B 0.1 R 3 1 1 0.1 0.1
during Calibration
) o 0.014
6 Noise Contribution B 0.7 R NE) 3 1 0.0 0.4
7 Frequency Slope B 5.9 R J3 0.1 1 0.3 35
Probe System
8 Repeatability / Drift B 1.0 R V3 1 1 0.6 0.6
Linearity / Dynamic
9 B 0.6 N 1 1 1 0.4 0.4
Range
10 Acoustic Noise B 1.0 R J3 0.1 1 0.1 0.6
11 Probe Angle B 23 R V3 1 1 1.4 1.4
12 Spectral Processing B 0.9 R J3 1 1 0.5 0.5
13 Integration Time B 0.6 N 1 1 5 0.6 3.0
14 Field Distribution B 0.2 R V3 1 1 0.1 0.1
Test Signal
Ref. Signal Spectral
15 9 P B 0.6 R J3 0 1 0.0 0.4
Response
Positioning
16 Probe Positioning B 1.9 R J3 1 1 1.1 1.1
17 Phantom Thickness B 0.9 R J3 1 1 0.5 0.5
18 DUT Positioning B 1.9 R J3 1 1 1.1 1.1
External Contributions
19 RF Interference B 0.0 R J3 1 0.3 0.0 0.0
20 Test Signal Variation B 2.0 R V3 1 1 1.2 1.2
Combined Std. Uncertaint , 20
Y u, =D clu} 4.1 6.1
(ABM Field) = !
Expanded Std. Uncertainty u, =2u, N k=2 8.2 12.2
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14. Main Test Instruments

Table 14-1: List of Main Instruments

No. Name Type Serial Number Calibration Date | Valid Period
01 | Signal Generator E8257D MY47461211 2022-01-14 & One year
2023-01-13
02 Power meter NRP 101260 2021-12-30 & One year
2022-12-29
2021-12-30 &
03 Power sensor NRP-Z91 102211 2022-12-29 One year
04 Amplifier VTL5400 0404 /
05 HAC Test Arch N/A 1150 /
06 DAE DAE4 1527 2022-06-21 One year
07 E-Field Probe ER3DV6 2424 2021-03-04 Three years
08 HAC Dipole CD835V3 1165 2021-05-18 Three years
09 HAC Dipole CD1880V3 1149 2021-05-18 Three years
10 HAC Dipole CD2450V3 1139 2021-05-18 Three years
11 HAC Dipole CD2600V3 1020 2021-05-18 Three years
12 BTS CMW500 152499 2022-07-15 One year
13 Software DASY5 / / /

©Copyright. All rights reserved by SAICT.
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ANNEX A: RF Emission Test Plot

HAC RF E-Field GSM 850 High

Date: 2022-11-21

Electronics: DAE4 Sn1527

Medium: Air

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

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 = 71.16 V/m; Power Drift = 0.02 dB

Applied MIF = 3.63 dB

RF audio interference level = 39.45 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M3 Grid 2 M3 Grid 3 M4
41.43 dBV/m |41.7 dBV/m [38.84 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4
39.27 dBV/m |39.45 dBV/m |36.92 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
35.71 dBV/m[35.62 dBV/m|33.42 dBV/m

VYim
121.6

101.6

81.696

61.744

41.792

21.640

Fig A.1 HAC RF E-Field GSM850
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HAC RF E-Field GSM 850 Middle

Date: 2022-11-21

Electronics: DAE4 Sn1527

Medium: Air

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

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 = 76.27 V/m; Power Drift = 0.03 dB

Applied MIF = 3.63 dB

RF audio interference level = 39.78 dBV/m

Emission category: M4

MIF scaled E-field

Grid 3 M4
39.31 dBV/m

Grid 5 M4 Grid 6 M4
39.78 dBV/m [37.51 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
35.91 dBV/m|35.9 dBV/m [33.97 dBV/m

Yim
124.9

104.3

83.658

63.028

42.396

21.767

Fig A.2 HAC RF E-Field GSM850
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HAC RF E-Field GSM 850 Low

Date: 2022-11-21

Electronics: DAE4 Sn1527

Medium: Air

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

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 = 73.27 VV/m; Power Drift = 0.02 dB

Applied MIF = 3.63 dB

RF audio interference level = 39.19 dBV/m

Emission category: M4

MIF scaled E-field

Grid 3 M4
38.65 dBV/m

Grid 5 M4 Grid 6 M4
39.19 dBV/m|36.93 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
35.47 dBV/m |35.48 dBV/m|33.59 dBV/m

VYim
114.6

95.763

76.947

ha. 1N

39.316

20.500

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

Date: 2022-11-21

Electronics: DAE4 Sn1527

Medium: Air

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

Communication System: UID 0, GSM Frequency: 1909.8 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 = 33.29 V/m; Power Drift = 0.04 dB

Applied MIF = 3.63 dB

RF audio interference level = 33.55 dBV/m

Emission category: M3

MIF scaled E-field

Grid 1 M3 Grid 2 M3 Grid 3 M3
33.06 dBV/m|33.34 dBV/m|32.41 dBV/m

Grid 4 M3 Grid 5 M3 Grid 6 M3
33.17 dBV/m |33.55 dBV/m |33 dBV/m

Grid 7 M2 Grid 8 M2 Grid 9 M2
36.84 dBV/m |36.85 dBV/m |35.17 dBV/m

VYim
69.563

61.186

h2.809

44.432

36.054

21.677

Fig A.4 HAC RF E-Field GSM1900
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HAC RF E-Field GSM 1900 Middle

Date: 2022-11-21

Electronics: DAE4 Sn1527

Medium: Air

Medium parameters used: 6 = 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 = 35.07 V/m; Power Drift = -0.04 dB

Applied MIF = 3.63 dB

RF audio interference level = 33.81 dBV/m

Emission category: M3

MIF scaled E-field

Grid 1 M3 Grid 2 M3 Grid 3 M3
33.43 dBV/m|33.66 dBV/m|32.64 dBV/m

Grid 4 M3 Grid 5 M3 Grid 6 M3
33.38 dBV/m |33.81 dBV/m|33.31 dBV/m

Grid 7 M2 Grid 8 M2 Grid 9 M2
36.95 dBV/m |37.03 dBV/m |35.43 dBV/m

Yim
71.023

62.314

53.606

44.898

36.190

27.482

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

Date: 2022-11-21

Electronics: DAE4 Sn1527

Medium: Air

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

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 = 35.56 V/m; Power Drift = 0.01 dB

Applied MIF = 3.63 dB

RF audio interference level = 33.92 dBV/m

Emission category: M3

MIF scaled E-field

Grid 1 M3 Grid 2 M3 Grid 3 M3
33.36 dBV/m |33.56 dBV/m|32.39 dBV/m

Grid 4 M3 Grid 5 M3 Grid 6 M3
33.52 dBV/m [33.92 dBV/m|33.21 dBV/m

Grid 7 M2 Grid 8 M2 Grid 9 M2
36.93 dBV/m |36.97 dBV/m |35.19 dBV/m

Yim
70.545

61.746

h2.947

44.148

35.349

26.550

Fig A.6 HAC RF E-Field GSM1900
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HAC RF E-Field LTE-Band 41 PC3 High

Date: 2022-12-13

Electronics: DAE4 Sn1527

Medium: Air

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

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

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

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 26.46 VV/m; Power Drift = -0.01 dB

Applied MIF = -1.44 dB

RF audio interference level = 24.49 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
24.83 dBV/m|25.13 dBV/m |24.36 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4
22.69 dBV/m|24.49 dBV/m |24.34 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
21.91 dBV/m|23.84 dBV/m |23.63 dBV/m

Yim
18.063

16.010

13.967

11.923

9.880

7.837

Fig A.7 HAC RF E-Field LTE-Band 41
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HAC RF E-Field LTE-Band 41 PC3 Middle-H

Date: 2022-12-13

Electronics: DAE4 Sn1527

Medium: Air

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

Communication System: UID 0, 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 = 25.34 V/m; Power Drift = -0.02 dB

Applied MIF = -1.44 dB

RF audio interference level = 24.24 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
24.73 dBV/m|24.95 dBV/m |24.04 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4
22.66 dBV/m|24.24 dBV/m |24.04 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
21.13 dBV/Im|23 dBV/Im  |22.8 dBV/m

VYim
17.676

15.626

13.575

11.525

9.474

7.424

Fig A.8 HAC RF E-Field LTE-Band 41
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HAC RF E-Field LTE-Band 41 PC3 Middle-M

Date: 2022-12-13

Electronics: DAE4 Sn1527

Medium: Air

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

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 = 24.91 V/m; Power Drift = -0.06 dB

Applied MIF = -1.44 dB

RF audio interference level = 24.21 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
24.77 dBV/m|25.12 dBV/m |24.33 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4
22.31 dBV/m|24.21 dBV/m |24.05 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
20.65 dBV/m|22.83 dBV/m |22.66 dBV/m

Yim
18.024

15.876

13.727

11.579

9.430

7.282

Fig A.9 HAC RF E-Field LTE-Band 41
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HAC RF E-Field LTE-Band 41 PC3 Middle-L

Date: 2022-12-13

Electronics: DAE4 Sn1527

Medium: Air

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

Communication System: UID 0, 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 = 21.01 V/m; Power Drift = -0.04 dB

Applied MIF = -1.44 dB

RF audio interference level = 23.48 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
24.92 dBV/m|25.06 dBV/m |24.12 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4
21.62 dBV/m|23.48 dBV/m |23.35 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
19.34 dBV/m |21.83 dBV/m|21.82 dBV/m

Yim
17.911

15.637

13.364

11.090

8.7

6.5b43

Fig A.10 HAC RF E-Field LTE-Band 41
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HAC RF E-Field LTE-Band 41 PC3 Low

Date: 2022-12-13

Electronics: DAE4 Sn1527

Medium: Air

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

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 = 21.41 V/m; Power Drift = -0.01 dB

Applied MIF = -1.44 dB

RF audio interference level = 23.77 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
24.15 dBV/m|25.19 dBV/m |24.63 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4
21.78 dBV/m|23.77 dBV/m |23.62 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
20.66 dBV/m|22.51 dBV/m |22.45 dBV/m

VYim
18.17h

16.046

13.918

11.789

9.661

7.533

Fig A.11 HAC RF E-Field LTE-Band 41
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HAC RF E-Field LTE-Band 41 PC2 High

Date: 2022-12-13

Electronics: DAE4 Sn1527

Medium: Air

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

Communication System: UID 0, LTE_TDD Frequency: 2680 MHz Duty Cycle: 1:2.31
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 = 23.22 V/m; Power Drift = 0.02 dB

Applied MIF = -1.44 dB

RF audio interference level = 17.47 dBV/m

Emission category: M4

E-field displayed
Grid 1 M4 Grid 2 M4 Grid 3 M4
18.37 dBV/m |18.85 dBV/m |17.26 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4
14.41 dBV/m {17.47 dBV/m|17.15 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
12.81 dBV/m|15.56 dBV/m|15.51 dBV/m

Yim
18.808

16.695

14.581

12.468

10.354

8.21

Fig A.12 HAC RF E-Field LTE-Band 41
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HAC RF E-Field LTE-Band 41 PC2 Middle-H

Date: 2022-12-13

Electronics: DAE4 Sn1527

Medium: Air

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

Communication System: UID 0, LTE_TDD Frequency: 2636.5 MHz Duty Cycle: 1:2.31
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 = 22.34 VV/m; Power Drift = 0.01 dB

Applied MIF = -1.44 dB

RF audio interference level = 16.93 dBV/m

Emission category: M4

E-field displayed

FER:EEN

Grid 4 M4 Grid 5 M4 Grid 6 M4
14.22 dBV/m {16.93 dBV/m|16.62 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
11.86 dBV/m {14.53 dBV/m|14.25 dBV/m

Yim
18.025

15.916

13.806

11.697

9.587

7.478

Fig A.13 HAC RF E-Field LTE-Band 41
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HAC RF E-Field LTE-Band 41 PC2 Middle-M

Date: 2022-12-13

Electronics: DAE4 Sn1527

Medium: Air

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

Communication System: UID 0, LTE_TDD Frequency: 2593 MHz Duty Cycle: 1:2.31
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 = 22.48 V/m; Power Drift = 0.02 dB

Applied MIF = -1.44 dB

RF audio interference level = 17.42 dBV/m

Emission category: M4

E-field displayed
Grid 1 M4 Grid 2 M4 Grid 3 M4
18.37 dBV/m |19.04 dBV/m |17.56 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4
14.13 dBV/m {17.42 dBV/m|17.16 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
11.54 dBV/m {14.72 dBV/m |14.48 dBV/m

Yim
18.997

16.723

14.448

12.173

9.896

7.623

Fig A.14 HAC RF E-Field LTE-Band 41
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HAC RF E-Field LTE-Band 41 PC2 Middle-L

Date: 2022-12-13

Electronics: DAE4 Sn1527

Medium: Air

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

Communication System: UID 0, LTE_TDD Frequency: 2549.5 MHz Duty Cycle: 1:2.31
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 = 18.83 V/m; Power Drift = -0.07 dB

Applied MIF = -1.44 dB

RF audio interference level = 15.98 dBV/m

Emission category: M4

E-field displayed
Grid 1 M4 Grid 2 M4 Grid 3 M4
18.64 dBV/m |18.91 dBV/m|17.22 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4
12.85 dBV/m {15.98 dBV/m|15.71 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
9.88 dBV/m |13.05 dBV/m |12.96 dBV/m

Yim
18.901

16.526

14.15

11.776

9.401

7.025

Fig A.15 HAC RF E-Field LTE-Band 41
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HAC RF E-Field LTE-Band 41 PC2 Low

Date: 2022-12-13

Electronics: DAE4 Sn1527

Medium: Air

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

Communication System: UID 0, LTE_TDD Frequency: 2506 MHz Duty Cycle: 1:2.31
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 = 20.07 V/m; Power Drift = -0.02 dB

Applied MIF = -1.44 dB

RF audio interference level =17.25 dBV/m

Emission category: M4

E-field displayed
Grid 1 M4 Grid 2 M4 Grid 3 M4
17.55 dBV/m |20.03 dBV/m |18.94 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4
13.72 dBV/m {17.25 dBV/m |16.94 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
11.76 dBV/m {14.72 dBV/m |14.66 dBV/m

VYim
19.964

17.h66

15.168

12.770

10.372

7.973

Fig A.16 HAC RF E-Field LTE-Band 41
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HAC RF E-Field WLAN 2.4GHz High

Date: 2022-12-13

Electronics: DAE4 Sn1527

Medium: Air

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

Communication System: UID 0, WLAN Frequency: 2462 MHz Duty Cycle: 1:1
Probe: ER3DV6 - SN2424 ConvF (1, 1, 1);

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

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 4.464 V/m; Power Drift = 0.05 dB

Applied MIF = -2.02 dB

RF audio interference level = 13.53 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
11.79 dBV/m [14.87 dBV/m |12.27 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4
12.24 dBV/m {12.73 dBV/m|10.96 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
13.31 dBV/m |{13.53 dBV/m|12.18 dBV/m

VYim
5.540

4.843

4.145

3.448

2.750

2.053

Fig A.17 HAC RF E-Field WLAN 2.4GHz
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HAC RF E-Field WLAN 2.4GHz Middle

Date: 2022-12-13

Electronics: DAE4 Sn1527

Medium: Air

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

Communication System: UID 0, WLAN Frequency: 2437 MHz Duty Cycle: 1:1
Probe: ER3DV6 - SN2424 ConvF (1, 1, 1);

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

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 4.871 V/m; Power Drift = 0.08 dB

Applied MIF = -2.02 dB

RF audio interference level = 13.58 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
21.03 dBV/m|10.79 dBV/m |11.9 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4
12.14 dBV/m |13.58 dBV/m |10.88 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
13.3 dBV/m [13.36 dBV/m|11.01 dBV/m

VYim
11.261

9.430

7.599

h.768

3.937

2.107

Fig A.18 HAC RF E-Field WLAN 2.4GHz
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HAC RF E-Field WLAN 2.4GHz Low

Date: 2022-12-13

Electronics: DAE4 Sn1527

Medium: Air

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

Communication System: UID 0, WLAN Frequency: 2412 MHz Duty Cycle: 1:1
Probe: ER3DV6 - SN2424 ConvF (1, 1, 1);

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

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 9.350 V/m; Power Drift = 0.09 dB

Applied MIF = -2.02 dB

RF audio interference level = 12.14 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 [Grid 3 M4
22.15 dBV/m8.35 dBV/m|12.14 dBV/m

Grid 4 M4 Grid 5 M4 [Grid 6 M4
22.77 dBV/m[9.64 dBV/m |9.78 dBV/m

Grid 7 M4 Grid 8 M4  [Grid 9 M4
14.77 dBV/m 9.8 dBV/m [9.75 dBV/m

Yim
13.753

11.290

8.827

6.365

3.902

1.439

Fig A.19 HAC RF E-Field WLAN 2.4GHz
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ANNEX B: System Validation Result

835MHz

Date: 2022-11-21

Electronics: DAE4 Sn1527

Medium: Air

Medium parameters used: = 0 S/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 = 111.2 V/m; Power Drift = 0.05 dB

Applied MIF = 0.00 dB

RF audio interference level = 42.28 dBV/m

Emission category: M3

MIF scaled E-field

Grid 1 M3 Grid 2 M3 Grid 3 M3
41.64 dBV/m|42.18 dBV/m |42.05 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4
37.13 dBV/m |37.46 dBV/m |37.38 dBV/m

Grid 7 M3 Grid 8 M3 Grid 9 M3
41.75 dBV/m |42.28 dBV/m |42.08 dBV/m

dB

-7.68

-10.2

X—f

-12.8 Yy

0dB =42.28 dBV/m

©Copyright. All rights reserved by SAICT. Page 43 of 101



i ©)

=777
p——aa—— No.B23N00144-HAC RF
1880MHz

Date: 2022-11-21

Electronics: DAE4 Sn1527

Medium: Air

Medium parameters used: ¢ = 0 S/m, & = 1; p = 1000 kg/m®
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 = 107.5 V/m; Power Drift = 0.09 dB

Applied MIF = 0.00 dB

RF audio interference level = 39.66 dBV/m

Emission category: M2

MIF scaled E-field

Grid 1 M2 Grid 2 M2 Grid 3 M2
39.19 dBV/m |39.66 dBV/m |39.58 dBV/m
Grid 4 M2 Grid 5 M2 Grid 6 M2
37.38 dBV/m|37.73 dBV/m |37.66 dBV/m

Grid 7 M2 Grid 8 M2 Grid 9 M2
39.16 dBV/m |39.62 dB V/m |39.52 dBV/m

2.96 I l' ‘

-4.45

-5.93

0dB = 39.66 dBV/m

-£.41
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2450MHz

Date: 2022-12-13

Electronics: DAE4 Sn1527

Medium: Air

Medium parameters used: ¢ = 0 S/m, & = 1; p = 1000 kg/m®
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 = 72.93 V/m; Power Drift= 0.11 dB
Applied MIF = 0.00 dB
RF audio interference level = 39.74 dBV/m
Emission category: M2
MIF scaled E-field

Grid 1 M2 Grid 2 M2 Grid 3 M2
39.31 dBV/m |39.57 dBV/m |39.46 dBV/m

Grid 4 M2 Grid 5 M2 Grid 6 M2
38.94 dBV/m |39.05 dBV/m |38.99 dBV/m

Grid 7 M2 Grid 8 M2 Grid 9 M2
39.51 dBV/m|39.74 dB V/m |39.62 dBV/m

-2.96 I : ‘

-4.45

-5.93

—p

0dB =39.74 dBV/m

-£.41
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2600MHz

Date: 2022-12-13

Electronics: DAE4 Sn1527

Medium: Air

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

E Scan - measurement distance from the probe sensor center to CD2600 Dipole = 15mm
/Hearing Aid Compatibility Test (41x181x1): Interpolated grid: dx=0.5000 mm, dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 70.42 VV/m; Power Drift = 0.03 dB
Applied MIF = 0.00 dB
RF audio interference level = 39.53 dBV/m
Emission category: M2
MIF scaled E-field

Grid 1 M2 Grid 2 M2 Grid 3 M2
39.06 dBV/m |39.33 dBV/m |39.28 dBV/m

Grid 4 M2 Grid 5 M2 Grid 6 M2
38.73 dBV/m |38.89 dBV/m |38.85 dBV/m

Grid 7 M2 Grid 8 M2 Grid 9 M2
39.34 dBV/m |39.53 dB V/m |39.45 dBV/m

-2.96 I : ‘

-4.45

-5.93

—p

0dB =39.53 dBV/m

-£.41
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ANNEX C: Dipole Calibration Certificate
CD835V3

Calibration Laboratory of

The Swiss Accrodilation Servica is one of the signatories to the EA
Muitilateral Agreemant for the recognition of callbration certificates

At Sehweizerischer Kalibriardlenst
Schmid & Partner 'i“-\"“;-v"‘l-"k;’ g Service sulsse d'étalennage
Engineering AG M’- e g Servieio svizzero ol taratura
Zeughausstrasse 43, BD04 Zurich, Switzertand i{,ﬁf Swiss Callbration Service
Aecrediied by he Swiss Ascreditalion Service (SAS) Accreditation No.: SCS 0108

Calibration proceduse(s)

Calibration date:

This eshistalion certificats documents the iraceability o nationat Slandarts, which reatize the physical uis of measurerients (S1)
Thio k= and fne hies wilh ity are given on the follawing pages and sre part of the cenibcats.

All czlibrations have been canducted In the closed isboralsry facility: environment temperature (22 + 31°C and humidity < 709

Caiibration Equipment used (MATE critlcal for callbration)

Primary Standsrds = {oe Cal Dote (Certificate Ma.) Schedufed Calibration
Power massr NRE. Teak 10d7om D5-Ape-21 (o, £17-00261/03202) Apr-22

P sensar NHE.Z31 | SN 103 08-Apr21 (Mo, 217-03281) Apr22

Powar sansor NRPTI | i 08-Apr-21 [Ne. 297-03282) Apr22

Refarense 2068 Atsnuior | B2 ikt faak) 0f-Apr-21 (No. 297-03343) Ape22

Type-H mismatch cambinstan | G D1hagz | boazT D2-Apr-21 {hNo. 217-03344) Apr-23

Probe EF 30 |8 28-Dec-20 (N, EF3-4013_DacZ0) Doc-21

DAES | &N T 23-Dac-20 (No. DAE4-781_Dacal) Dec2t

Secondsry Standards [ow Chick Date (in house) Stheduled Chack
Frower mister Agdant 44196 SN: GE42420181 0800109 (In house ehack Oel-20) In house check: Oct-23
Power sensor HP E44124 SN USI4B5102 0f-Jan-10 in house chack Oc-20) In house-ched D23
Pownr sansar HP B4824 SN: US3rzosser 09-0ct-09 (i house check Ooi-20) In house check: Oci-23
AF ganeralor RAS SMT-06 SN: 8376321005 10-dan-18 {in houss chock Oct20) I hewss check: Oet-23
Metwark Analyzer Agiant EBIS8A [ SN: LIS41080477 31-Mar-14 (in house-theck Oct-20) In hewss chipck: Oct-21
Caribrated by:

Agproved by,

Issued May 18, 2021

MMMMMMImlummmmmmmmsmuumm.

Cerlificale No; COBI5VI-1165_May21 Page 1 of 5
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Calibration Laboratory of e, s rar Kalit
Schmid & Pariner % C  Servics suisse détalannags

Engineering AG et g  Servizio svizzer di tasatura
Zeughaussirasse 43, 8004 Zurich, Switzariand E __,f.::.\“ﬁ Swiss Calibration Service

el
Atcredied by the Swiss Accreditation Sorvice (SAS) Acereditation No.: SCS 0108
The Swiss Accroditalion Sarvice s one of the signatories to the EA
L nt for the len of s

Referonces

[11  ANSLCH3.19:2011

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 dipale arms. z-axis is from the basis of the antenna

(mounted on tha table) towards iis fead point between tha two dipoie arms. x-axis is normal 1o the other axes
In coincidenice with the standards [1], the measurement planes (prabe sensor center) are selected 1o ba al a
distance of 15 mm above the tap metal edge aof the dipole arms.

acouracy,

Itis verified hefore the mounting of
line. It is installed on the HAC dipal
able to move elasticaily in vertical

= Measurement Conditions: Further details are avaflable from the hardcopies at the end of he certificale. Al
figures stated in the centificate are valid at the frequency indicated. The forward power Lo the dipole connector
s set with a calibrated power meter connecied and menitered with an auxiliary power meter connected o a
directional coupler. While the dipole under lest is connected, the farward power is adjusted to the same level,

* Anfenna Posifioning: 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 arcund the setup lo reduce the reflections.

the dipole under the Test Arch phantom, thal its arms are perfectly ina

e posilioner with its arms parallel below the dielectric reference wire and

direction without changing its relative position to the top center of the Test

Arch phantom. The vertical distance to the probe is adjusted after dipole mounting with a DASYS Surface

Check job. Before the measurement,

proper measuramant distance s selected by choosing lhe matching section of the HAG Test Arch phantom

with the proper device reference point (upper surface of the dipole) and the matching grid reference paint (tip
of the prabe) considering the probe sensor offsel, The veriical distance to the probe s essential for the

the distance between phantom surface and probe tip is verified. The

* Faed Point Impedance and Retuym Lass These parameters are measured using & Veclor Network Analyzer.
The Impedance is specifiad at the SMA cannector of the dipole. The influence of reflections was aliminating by

| applying the averaging function while maving the dipole in the air, at least Tocm away from any obstacies.

®  E-fieid distribution: E field is measured in the x-y-plane with an |sptropic E-field proba with 100 mwW torward
| power to the antenna feod pont, In scoordance with [1]. the sean area is 20mm wide, its fangth exceeds the
| dipcle #rm length (180 or 80mm) The sensor center is 15 mm {inz) above the metal top of the dipale arms

Tweo 30

line,

ima are avalléble near the and of the dipole arms. Assuming the dipole arms are perfectly in one
a2 of these two mamma (in subgrid 2 and-subgrid 8) is delermined to compensate for any non-

calibration valie represents the maxmum of the interpolated 30-E-field, In the plane above the dipole surface.

' !

[ pa'#idiity to lhe mersurement plane as well as the sensar displacement. The E-field value staled as
|

i

|

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

Certificale No: CDB35V3-1165_May21
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Measurement Conditions

DASY system configuralion, as far as not given on page 1.

No.B23N00144-HAC RF

DASY Version DASYS V52,104
Phantam HAC Test Arch
Distance Dipole Top - Probe Center 15 mm
‘Scan resolution dx, dy =5 mm
Frequancy 835 MHz £ 1 MHz
Input power drift < 0.05 dB
Maximum Field values at 835 MHz
E-field 15 mm above dipole surface condition Interpolated maximum

Maximum measured above high end

100 mW input power

1141 Vfm = 41,15 dBViim

Maximum measured abave low end

100 mW input power

108.4 Vim = 40.70 dBVIim

| Averaged maximum above arm

100 mW input power

1113 Vim £ 12.8 % (k=2)

| Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters

l Frequency Return Loss Impedance

1 BOD MHz 17.5 dB #N50-88(0
835 MHz 27848 320+2710
880 MHz 17.0dB B804 (2-11.8j0
800 MHz 16,7 dB 51.80-149j0
945 MHz 248948 45004+ 370

3.2 Antonna Desgign and Handling

The aalllalon dipole has a symmetric geometry with a built-in two stub malching netwaork. which leads o fha

enkancsed bandwldlh,

The dipelia is bullt of standard semingid coaxial cable. The internal matching line is open ended, The antenna is

therafure open for DO signals.

Do nol apply force 1o dipole arms, as they are liable to bend,

The soldared connections near the feadpoint may be

damaged. Afler excessive mechanical siress or overheating, cheek the impedance characteristics to ensure that the

internal malching network is not afecied.

After long term use with 40W radiated power, only & slight warming of the dipole near tha feadpoint can be |

Cerfificala No: CDBA5VI-1165_May21

Page 3of5
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Impedance Measurement Plot

Chamnel Sweep Cafbrsbon Irace Geale Marker System Window Help

E i T TR BT gl
=] _ I Cibeg Mk | -1f ST e
—— B e e TR
- 5 AR RO bt A ALTIE
h £
| 4
|
) Chtaug= Jay
| Stan 333 D00 MMz — Srep | 37500 GHz
|
|
) §e @
! B OO0y —
il 0 1t ibop 1 3100 ke
Btalus | CHY 5% £ 1-Pait Avg=20 Delay LEL
]
|
|
|
Certificale No: COB3SV3-1165_May21 Page 4 of 5
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DASYS E-field Result

Date 18082021

Test Laboratory; SPEAG Lab?
DUT: HAC-Dipale 835 MILx; Type: CDB3SV3; Serinl: CDEISVI - SN: 1168

Commuttication System: UID 0 -CW | Froquency: 835 Mz
Medium parameters used: & =4 S, e Iip =0 Kkeg/m'
Fhantom section: RF Section

Measurement Standard: DASYS (IEFEAEC ANSLO3.19.2011)

DASYS2 Configuration

Probe: EFIDV3 - SNAO13; ConvF(L, 1, 1} @ R3S MH:; Calibeated: 28.12.2020
*  Sensor-Surface! (Fik Surface)
*  Electronics: DAEA Sn781; Calibrated: 23.12.2020
*  Phantom: HAC Test Arch with AMCC Type: SD HAC PO BA; Serial: 1070
=  DASYS2 52.10.4(1527); SEMCAD X 14.5.14{7483)

Dipole E-Field measurement @ 83SMH2/E-Scan - $35MHz d=18mm (Hearing Ald Comparibility Test (41x36151);

Interpoluted grid: dx=05000 mm, dy=0.5001) mm
Device Reference Point: 0, 0, <6.3 mim

Reference Value = 1350 Wim; Power Drift = 0,01 4B
Applied MIF = 0.00 dB

R audio interference level = 4115 dBV/m
Emission eategory; M3

MIF sealed E-fiald

Grid 1 M3 Grid 2 M3 Grid 3 m3
40.65 dBV/m (40.7 dBV/m (40,35 dBV/m
Grid 4 wa Grid 5 M4 Grid 6 M4
35.83 dBV/m |35.86 dBV/m |35.57 dBV/m
Grid 7M3  |GridaM3  |Gridam3
41.07 dBV/m [41.15 dBV/m |40.84 dBV/m

-4.41
561
-0.62

-11.02

0dB=114.1V/m = 4115 dBV/m

Cerificale No: CDB35V3-1165_May21 Page 5al 5
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Schmid & Paztmrmmﬂ.r A= g mb:m é":mm
Engineering AG ;ﬁi c Sarvizio svizzero di taratura

Zaughausstrasse 43, 8904 Zurich, Switzariand iﬁfﬂ?}}? S swiss Catibration Service

Accreditad by the Swiss Accreditation Service (SAS) Accreditation Ne.: SCS 0108

mmm‘mmmumﬁmwmmma

Multilateral Agy for the gnition of calibration cerificatas

Chent

No.B23N00144-HAC RF

Objoct

Callbeation procedure(s)

Callbration date:

This calibration certficate documents ine Iracenbility 10 national stahddrds, which realizn ts physical unds of measyremants, (51,
Th 1ls and the ur ias with probability mre given on 19 fosewing pages and are part of the certificats.

Al calibrations have baen conducied in the cosed labratary bselity: enviranmant temperature (22 + 3)°C and numigily < 0%

Calipration Equipment used (MATE orlical for alibragon)

Primary Standarde o0& Cal Dals (Cerfificats Mo j Schoduled Calibration
Power ieter NRP SN 10477B R Apedt [N 217.0320103282; Apr-2z

Power sansor NRP-Z81 BN 103242 08-Apr-21 [No. 2 7-03281) Apt22

Power sansor NRP-Z91 SN: 103245 08-Apr21 (No. 217-03292) Ap22

Refatence 20 dB Altonuatar Sh: BHIZS (20k) 089-Apr-21 (No, 217:03343) Ape-22

Typo-N mismaich combination SN 310982 /06327 00-Apr21 (No, 217-03344) Apr-22

PFrobe EFI0V3 S 4013 2B-Dec-20 (Na. EF3-4013_Decat) Dec-21

DAE4 SN: 78T 23-Dac-20 (No, DAEL-TEY_Dee) Dec-21

Secondary Siandards D Chick Dals {in hoase) Sehociig Check
Porwar mater Agilent 44196 SN GB42420191 08-0ct-09 (In housa ehieck Oct-20) In house eheck: Oct-23
Powir sensof HP E44124 SN LUS384B5102 05-dan-10 {In house chock Ool-20) In houss chock: Oet-23
Power sensor HP 84828 SM. US37285507 05-Dct-08 {in house cheds Oct-20) In s ehack: Oci-23
RF generator R&ES SMT-06 Sh: BITRIN00S 10-Jan-18 {in houma check De-20) In housa check: Oc1-23
Mitwork Arahyzor Aglent ES368A | SN: US41080477 31-Mar-14 [in house chack Oct:20) In heuss ehack: Oct-21
Catibrated ty:

Approved by

This calibration cartificata shall it bo reproduced except in full without wrilten apgroval of tre isboratary,

Certificate No: CD1880V3-1140_May21 Pega 1 of 5
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Tty gt
Acereditnd by the Swies Accreditation Sarvce (SAS) Accreditation o: SCS 0108
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Muitllateral Agreement for the recognition ef cafibration ceniiicstes

References

[1] ANSI-CE3.18-2011
American National Standard, Mathods of Measurement of Cor
Devlces and Hearing Aids

Methods Applied and Interpretation of Parametors!

* Coordinafe System: y-axis | in e dirgction of ihe dipale arms. z-axis is from the basis of the antenna
{mounted on the table) towards its feed point betwesr the two dipole arms, x-axis is normal to the other axes.
In colncidence with the standards [1]. the reasuramont pianes (probe sensor cenler) are selected 1o be at a
distance of 15 mm above |he inp matal edes ol the dipole arms:

= Measurement Condilions: Furlher detmils ara svaiiable from the hardeopies at the end of the certificate. All
figures stated in the certificate are valid @t the frequency indicated The forward power fo the dipole connecter
15 sel wilh & calibrated power meter connected and monilored with an auxiliary power meler connected to &
directional coupler. While the dipole under tesi is connected. the forward power s adiusted to the same level.

= Antenna Postioning: The dipole is mounted on a HAC Test Arch phantom using the matching dipole
positioner with the arms hafizontal and the feeding cable coming from the floor. The measurements are
performed in & shielded room with absorbers around the setup 1o reduce the reflections.
It is verified before the mounting of the dipole under the Test Arch phantam, Ihat is arms are perfectly in a
line. It Is installed on the HAC dipole positioner with its arms paraliel below the dislectric reference wire and
able lo move elasiically in vertical direction without changing i relative position fo the lop center of the Test
Arch phaniom. The vertical distance 1o the probe is adjusted after dipole mounting with a DASYS Surface
Check jab. Before the measuremenl, the distance batween phantom surface and probe tip is verified. The
proper measurement disiance is selecied by choosing 1he matching section of the HAC Test Arch phantom
with the proper device reference point (upper surface of the dipols) and the matching grid reference paint {tip
of the probe) considering the probe sensor offset. The vertical distance to the probe is sssential for the
BCCUTECY.

*  Feed Paint Impedance and Return Loss: These paramelers are measured using a Vector Network Analyzer.
The impedance is specified al the SMA connector of the dipole. The influence of reflections was eliminating by
applying the averaging function while meving the dipole in the air, al least T0cm away from any obstacies,

& E-field distribulion: E field is measured in the %-y-plane with an [sotroplc E-field prabe with 100 mW lorward
power to the antenna feed point, In accordance with [1), the scan area is 20mm wide, its length exceeds the
dipole am length (180 or 80mm). The sensor canter is 15 mm {in z) above iHe metal top of the dipole arms.
Two 30 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) ks determined to compensate for any non-
paralielity to the measurement plane as well as the sensor displacement. The E-field value staled as
calibration value represents the maximum of the Interpolated 3D-E-field, in the plane above the dipole surface.

y betwean YW Communications

s

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

Centificats No: COTBB0VE-1148 May21 Page 20l &
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Measurement Conditions
DASY system configuration, as far a5 not given on page 1.
DASY Version DASYS VE2.10.4
Phantom HAC Test Arch
Distance Dipole Top - Probe Center 15mm
Sean resolution dx, dy =5 mm
Fraquency 1880 MHz £ 1 MHz
Input power drift < (.05 dB

Maximum Field values at 1880 MHz

E-fiald 15 mm above dipole surface condition Interpolated maximum
Maximum measured above high end 100 mW input power 88.4 Vim = 38 .93 dBVIm
Maximum measured abiave low end 100 mW Input power B6.7 Wm = 3B.76 dBV/m
Averaged maximum sbove arm 100 mW input powsr BT.5Vim £ 12.8 % (k=2)

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters

Fraquency Raturn Loss Impedance

1730 MHz 24148 Si4+4810
1880 MHz £2.6 dB SMAN+E20
1800 MHz 231 dB 5630+39 [0
1850 MHz 30.8 dB BZTn-13j0
2000 MHz 2186dB 4460 +59j0

3.2 Antenna Design and Handling

The callbration dipole has a symmetric geometry with a builiin two stub matehing network, which leads Io the
anhanced bandwidth

The dipole is bulll of standard semirigid coaxial cable, The intermal malching line |s open ended. The antenna is
therefore open for OC signals.

Do net apply force to dipole arms, as they are liabla (o bend. The soldered conneclions near the feedpoint may ba
damaged. After excessive mechanical stress or overheating, check the impedance characterlistics 1o ensure that the
Internal matching network is nol affected.

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

Cortificate No: CD1880Y3-1148_May21 Pagedol s
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Impedance Measurement Plot

No.B23N00144-HAC RF
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DASY5 E-field Result

Test Laboratory: SPEAG Luk?

DUT: HAC Dipole 1880 Miiz; Type: CDISKOVI; Serial: CISBOVI - SN: 1149

Communication System: UID 0 - C'W ; Frequency: 1880 Mtz
Medium parameters used: o = 0 S/m, &= |5 p = 0 ki'm!
Phaniom section: RF Section

Measurement Siandard: DASYS (IEFETECANST CH3.19-2001)

DASYS2 Configuration:

Sensor-Surface: [Fix Surfaca)
*  Electronics: DAE4 Sn781; Calibrated: 23.12.2020

|
1
, * Probe: EF3DV3 - SN40I3; ConvF{l, 1, 1) @ 1880 MHz; Caibrated: 28.12 2020
1

= Phantom: HAC Test Arch with AMCC; Typa: SO HAC PO1 BA: Serial: 1070
| = DASYS2 52.10.4{1527); SEMTAD ¥ 14.6,14(7483)

] Dipole E-Ficld measurement @ 1880NH#/E-Scan - INSOM Iz d=1Smm

Interpolated grid: du=0) 5000 mm, dy= 05000 mm

-0.93
-1.86
-2.80
373

-4.66

Device Reference Point: 0, 0, 46.3 iy

Reference Value = 161.6 Vim: Power Drifi = <0.01 di3
Applied MIF = 0,00 dB

RF audio interferonce lovel = 38,93 dBV/in

Emission category: M2

MIF scaled E-ficld

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

Grid 3 M2
38.5 dBV/fm

Grid 4 M2 |Grid 5 M2
36.09 dBV/m |36.12 dBV/m

Grid 6 M2
35.97 dBv/m

Grid 7 m2 Grid & M2

Grid 9 M2

38.83 dBV/m |38.93 dBV/m |38.63 dBV/m

No.B23N00144-HAC RF

Date: 18.05.2021

[Heiring Ald Compatibility Test (41x181x0):

0dB=88.38 V/m=3893 dBV/m

Certificale No: CD1880Y3-1148_May21 Page Sof 5
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CD2450V3

Calibration Laboratory of

ROy Schwelzorischar Kallbr
Schmid & Partner % g Servics sulsse détalonnage
Engineering AG = g Serviziosvizzoro di taratura
Zeughaussirasse 43, B004 Zurich, Switzariang ’Eg_aﬁw-i Swiss Calibration Service
Accraditad by ihe Swiss Accrediiation Sendce (SAS) Accreditation No.: SCS 0108
The Swiss Acereditation Service is one of the signatories to the EA
Mullilsteral A4 for the recognition of calibration cartificates

Caibeaton dats, NP0 S S T e

This calibration cortificate documents the maceabilivy i-navonal siandargs, which roblize e physics! units of meastrements 1Sk
The moasurements s the uncerminlles wilh confidenen probatilfity are given on the following pages and aro part of the certifisate.

Al ealibrations have boen condustad In ihe gosied luboeitory Baily: shvirenment emperalun (22 + 3)°C and hurmdity < 0%

Calibration Equipmnnt uses (MATE orlizal far £a/léitang

Primary Stangads 1o ;. <2t Date (Cartificats No ) Scheduled Calibeation

Power meter NRP SN Y04TTE 06-Apr-21 (No. 217-03201/03202) Apr2a

Power sensor NRP-Z81 Sh: 102 Ou-Ape-21 (Ma, 217-03201) Apr-22

Power sansor NRP-251 BN: 100248 OB-Apr2 8 (Mo, 217-03263) Apr22

Referance 20 08 Atsnuator SN, BHO3AS [20k) O-Ape-21 (Mo, 217-03343) Apri22

Type-N mismatch cembination SN 3108982/ G327 09-Apr-21 (No. 217-03344) Apr-32

Probe EFIDNG SN 2013 28-Dec-20 {No. EF3-4013_Dec20) Dec2t

DAES SN TE 23-Dec-20 (No. DAES-781_Dacr0) Dec-21

Socondary Standards o# Chaek Bats (in howsa) Scheduled Check.

Powar meter Agilent 44188 SN GBAZ420181 03-0ct-0% (i housa chack Ogt-20) In hevuna check: Dct-23

Power sensor HP E44124 8N US384BS102 O-tan-10 I house check Oct-20) In hoess check: Cet-23

Power sensor HP 84825 SN US3T285597 08-0ici-08 i house shack Oct-20) In hause check: Or1-23

RF generator RES SMT-06 SN; 8378330005 10-Jan18 {in hiowse chack Oot-20) In house check: Ocl-23

Nebwork Anabyeer Agilent EBISEA | S LIS4 1080477 31-Mar-14 (in house chick Oet-20) Ir Fowse chach: Oct-21
Mame Function Signature:

Calibrated by: & L3

Approved ty:

tasued: May 18, 2021

Tmmmnmmhmmmnmnmmm:wmmw,

Certificate No: CD2450V/3-1130_May21 Page 1ol &
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Calibration Laboratory of KN S Schweizerischor Kalibrerdionst

Schmid & Partner = G Servics sussse diétalonnage
Engineering AG e g Servizicsvizzero di taratura

Zeughauasirasse 43, 004 Zurich, Switreriand Ky )ﬁ'.-ﬁ:hy Swiss Calibration Service

Azcrediled by the Swass Accreditation Sanice (SAS) Accreditation Mo.: SCS 0108

The Swiss Accraditation Service Is one of the signatories fo the EA

Ml A for the 9l of cortificates

References

i ANSI-CE3.19-2011
American National Standard, Methads of Messursment of Compatibilty between Wireless Communieations
Devices and Hearing Aids.

Methods Applied and Interpretation of Parameters:

*  Coordinate System: y-axis |s in the direction of the dipole arms. z-axds is from thi basis of the antenna
(mounted on the table) towards its feed point betwean the two dipole arms, x-axis is normal (o the other axes.
In eaincidence with the standards [1}, the measurement ptanes (probe sensar center) are selected to be at a
distance of 15 mm above the top metal adge of [he dipole arms

*  Measurement Conditions: Further detalis are availabla fram the hardeopies at the end of the cartficate. All
figures stated in the certificate are valid at the frequancy indicated. The forward pewer to the dipale connecior
15 st with 3 calitrated power meter connected and monitored with an auxiliary power meter connected to &
directional eoupler, While the dipole under test is connectad, the forward pawer is adjusted lo the same level.

I *  Antenna Postioning: The dipole is mounted on a HAG Test Arch phaniom using the matching dipole

! posilioner with the arms horizonal and the fesding cable coming from the floor. The measurements are

’ performied in a shieided room with absorbers around the satup to reduce the raflections.

|

1

|

Itis verified before the mounting of the dipole under the Test Arch phantom, that its arms are perfectly in a
line. It is installed an the HAC dipale positioner with its arme parallel below the dielectric referance wite and
abie to move elastically in vertical direction wilhout ehanging its reiative position to the top center of the Test
Arch phantom. The vertical distance to the probe is adjusted after dipaie maunting with a DASYS Surface
Cheak job, Belore the measurement, the distance batween phantom surface and probe tip-is verified. The
propeEr messurement distanca is selectad by choesing he matching section of the HAC Test Arch phantam

i Sl the proper device reference point (upper surface of the dipale) and the matching grid reference paint (tip

| of the probu) cunsigering the probe sensor offset. The vertical distance to the probe is essential for the
accuracy

i «  Fred Point Impedance ond Retirn Loss: These parameters are measured using a Vectar Metwork Analyzer.
i The impedance & specified at the SMA connector of the dipolz. The influence of reflections was eliminating by
i applying the averaging flunction while moving the dipele in the air, a1 least 70cm away from any obslacles.

s Efield distribution: E field |s measured in thé x-y-plane with an isotropic E-field proba with 100 mW forward
! pewer to the antenna feed peint. In accordance with [1], the scan area is 20mm wide, its lengih exceeds the
| dipale arm length (180 or 90mm), The sansar cenler is 15 mm (in ) above the metal top of the dipole arms.
] Twa 30 mexima are avaiable near the snd of the dipole arms. Assuming the dipole arms are perfectly in ona
ling, the average of these lwa maxima (in subgrid 2 and subgrid 8) is datermined 1o compensate for any non-
parallefily to the measuremant plane as well as the sensor displacement. The E-field value siated as
calibralion value represents the maximum of the interpelated 30-E-fieid, in the plane above the dipole surface.

coverage factor k=2, which for a narmal distribution corresponds lo a coverage probability of approximately 95%.

The reported uncenainty of measurement is stated s the standard uncartainty of measurement multiplied by tha —|

Certificate Mo: CO2450V3-1130_May21 Poge 20l 5
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Measurement Conditions
DASY system configuration, as far as not given 6n page 1.
DASY Version DASYS V52,104
Phantom HAC Test Arch
Distance Dipole Top - Prabe Center 15 mm
Scan resolution dx, dy =5 mm
Frequency 2450 MHz + 9 Mk
Input power drift < (.05 dB

Maximum Field values at 2450 MHz

E-field 15 mm abowve dipole surface condition Interpolated maximum
Maximum measured above high end 100 mW input power 86,7 Vim =138.76 dBVim
Maximum measured above low end 100 mW Input power 83,9 \im = 38.47 dBV/Im
Averaged maximum above arm 160 mWW Input power B5.3 Vim212.8 % (k=2)

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters

Freguency Return Loss Impedance

2260 MHz 206 dB S840 +59i0
2350 MHz 32248 5210+1.310
2450 MHz 23.7 dB 5680+ 1T
2550 MHz 239 dB 5430-51j0
| 2550 MHz 21268 5830 -4510

3.2 Antenna Desitgn and Handling

The calibration dipole has a symmetnc geometry with 2 bult-in two stub matching network, which leads to the
enhanced bandwidih

The dipole is built of standard samirigid coaxial cable, The intemnal matehing line (s open ended. The antenna is
therafora open for DS signals:

Do nat apply forcs lo dipole arms, as Ihey are fiable to bend, The soldered connections near the feadpoint may be
damaged. After excessive mechanical siress or overhaating, check the impedance charactaristics to ensure that the
Internal maiching network is not affected,

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

Cerlificate No: CD2450V3-1139_ May21 Page 3ol §
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Impedance Measurement Plot

No.B23N00144-HAC RF
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DASYS E-field Result

Date: 18.05.2021
Test Laboratery: SPEAG Lak2
DUT: HAC Dipole 2450 Mz Type: CD2450V3; Serlal: CD2A50VA - SNz 1139

Communication System: UID 0 - CW - Frequency: 2450 ME:
Medium parmeters used: & = 0 §'m, & = | p=0kgm'
Phantom section: RF Section

Meusurerient Standard: DASY S (IEEETEC/ ANSI CA3.1 9.2011)

DASYS2 Canfigurstion

* Probe: EF3DV3 - SN4ATM3; ConvF(1, 1, 1) @ 2450 MHz; Callbrated: 28.12 2020
*  Sensor-Surface: (Fix Surface)

*  Electronics; DAEA Sn781; Calibrated: 23,12.2020

*  Phantom: HAC Test Arch with AMEC; Type: SO0 HAC PO1 BA, Serial: 1070

¢ DASY52 52.10.4{1527); SEMCAD X 14.6,14{7483)

Dipote E-Field measurément @ 2450MHe/E-Sean - 2450011z d=15mm/Hearing Ald Compatibility Test (41x181x1):
Inierpolated grid: dx=0, 5000 mm, d=0.5000 mm

Device Refererce Point: 0, 0, 53 mm

Reference Value = 7795 Vim: Power Drift 0,03 dit

Applied MIF = (00 414

RF nudio interferenie level = 3876 dBY/m

Emission caterary: M2

MIF scaled E-finld

Grid 1M2  |Grid 2 M2 [Grid 3 M2
38,62 dBV/m [38.76 dBY/m |38.5 dBV/m
Gridamz2  |Grid5 M2 |Grid 6 M2
37.76 dBV/m |37.82 dBV/im |37.66 dav/m
Grid 7 M2 Grid 8 M2 Grid 9 M2
35.38 dBV/m [38.47 dBV/m |38.21 dav/m

! dB
| 1]

| U

' 1.26
'

2.52

-3.79

-5.05

-6.31

0db = 86,70 V/m = 38.76 dBV/m

Cerlificate No: CO2450V3-1130_Mayd1 Papa 5 af 5
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Calibration Laboratory of Behwaizsrischer Kallbrlandierst
Schmid & Partnier Sarvice sulsse détalannage
Engineering AG Servitio svizzsro di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland Swiss Calibration Sarvice
Accredied by e Swiss Actreditation Snnvice (545) Accraditation No.: SCS 0108
The Swiss Accraditation Service i3 one of the slgnalories to the EA
A for tha af coriificates
Calibration date;
This ealibration cerfificate documents e tceatiily o rational standands, which realizs te physical s of measuremants {51}
The measurements and the Lncerainlies with confidence probatiity ara given on e loliowing pages ard e part of the cartficsls.
All eatirations have been canducted In e dosed  fachily. envimnment temperatuce (22 £ 3)°C ang humidity < 70%
Galioration Equapment used (MATE cribcal for caibvation)
Primary Standards D# Cat Date (Certficsto No ) Scheduied Calibration
i Power maler NRP SN 104778 09-Apr-21 (No, 217-03261/03262) Ape-22
‘Powdr sensor MRP-Z81 SN 03244 08-Apr-21 (Mo, 217-03201) Apez2
Power sananr NRF-Z01 SN 103245 SeApe21 (M. 217-05292) Apr-z2
Reteturica 20 dB Alanuator | BN BHeaas 20k 09-Apr2t (No. 2979031343 Apea2
Type-N mismaich combinassn 80 HRs2 ) 08327 D9-Apeat (Na 217-03344) Apr-22
Prabe EF30V S0 400 #8-Dec-20 [No_ EF3-4013_Duec20) Dec-21
DAES SN T 23-Dac-20 {No, DAE4-T81_Dec30)) Dec-21
Secondory Standards IB# Chieek Date (i ho Schedules Chieck
Power metor Agilant 44195 SN; GEA2420141 09-Dat-00 (jn house chiek Det-20) In houss eheck! Det-23
Power pensor HP E44124 SN UB28488102 05-Jan-10 {in house check Oct-20) [nhause chock: Oct-23
Power sensor HP B4E2A SN: US3T295597 D8-De1-09 (in howss chack Oct-20) In hausa check: D123
RF genaraior RES SMT-08 SN: 8376331005 10-Jar-18 (in house chak Cet-20) Iy house chesck' Oct-23
Notwork Analyzer Agllent ES356A | SN: US41080477 31:Mar-14 (in house check Oct-20} In house chack: Oct-21
Name Function Signature
Callbrated by Lt iy
Approved by
Issiied: May 18, 2029
Thia caibration cortificate shall not be reproduced sxcept in full without wilten apseoval of ihe iaboratany,
Certificate No: CO2600V3-1020_May21 Page 10f5

©Copyright. All rights reserved by SAICT.

Page 62 of 101



(IIEII!

S

Calibration Laboratory of o,

No.B23N00144-HAC RF

& R Schwelzerlschar Kalibrierdienst
Schmid & Pariner = g Service suisse diétalonnaga
Engineering AG %ﬁ. g  Servimosvizero di taraturs
Zsughaussirasse 43, B004 Zurich, Switzeriand ‘-.;,f“‘:l\:}? Swiss Callbration Service
R
Accredied by ihe Bwiss Accrediation Servicn (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agresment for the fecognition of cafibration cartificates

References

(1

ANSI-CE3.18-2011
American National Standard, Methods of Measurement of Compatibility betwsen Wireless Communications
Devices and Hearing Aids.

Methods Applied and Interpretation of Parameters:

Coordinate System: y-axis is in the direction of the dipole arms, z-axis is from the basis of the antenna
(mounted on the table) lowards its feed point between the two dipole arms. x-axis is normal 1o the other axes,
In coincidence with the standards [1], the measurement planes:(probe sensor center) are selected fo be al a
distance of 15 mm above the top metal adge of the dipole arms.

Measuremeant Conditions: Furiher detalls are available from the hardcoples at the end of the certificate. All
figures stated in the cerfilicate are vaiid at the frequency indicated. The forwand power to the dipele connectar
15 selwilh & calibrated power meter connected and monitored with an auxiliary power meler connectad to a
directional coupler. While the dipols under test is connected, the farward power is adjusted to the sama level,

Antenina Fesitiening: Tha dipole s mounted on a HAC Test Arch phantamm using the matching digole
posilionsr with the arms horizantal and the feeding cable coming from the fioor, The measurements are
perfarmed in & stizideo room with absortiers around (he setup to reduce the reflections,

I s varifiod befors tha mounting of the dipale under the Test Arch phantom, that its arms are perfectly ina
line. It is instaliad on the HAC dipole positioner with its arms parallel below the dielectric reference wire and
abie W move =lastically in veriical direction without changing its relative pesition to the top canter of the Test
Arch phanlom, The verfical dislance fo the probe ts adjusted after dipole mounting with a DASYS Surface
Check job. Before the measurement, the distance between phantom surface and probe Mip s verified. The
proper measurement dislance is selected by choosing the matching section of the HAC Tes! Arch phantom
with the proper device reference point (upper surface of the dipale} and the matching grid reference point (tip
af the probe) considering the probe sensor offset, The verlical distarca to the probe is essential for the
accuracy,

Feed Point Impedance and Raturn Loss: These parameters are measured using a Vector Network Analyzer
The impedance ls specified at the SMA conaeclor of the dipole. The influence of reflections was eliminating by
applying the averaging function while moving the dipaie in the air, at least 70¢m away fram any obstacles.

E-fistd distribution: E field (s measured In the x-y-ptane with an isotrapic E-fiald probe with 100 mW farward
power to the antanna feed point. In accordance with [1), the scan area is 20mm wide, its fength exceads the
dipote arm length (180 ar 80mm). The sensor canter is 15 mm {in z) above the metal tap of the dipole arms.
Two 3D maxima are available near the end of tha dipale arms. Assuming (he dipole arms are parfectly inone
line, the average of these twa maxima (in subgrid 2 and subgrid 8) is determined to compensate for any non-
paraliglity to the measurement plane as well as the sensor displacement. The E-field valua staled as
calibration value represents the maximum of the interpolated 30-E-field, in the plane above the dipole surface.

The reparted uncertainty of measurement = stated as the stangard unceranty of measurement mulliplied by the
coverage factor k=2, which for a normal distribution corresponds to a coverage probability of approximately 95%,

Certificatn No: CD2600V3-1020_May21 Page 2 of 5
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Measurement Conditions

DASY system canfiguralion, as far 3s nol given on pege 1.

No.B23N00144-HAC RF

DASY Version DASYS V52104
Phantom HAC Test Arch
Distance Dipole Top - Probe Center 15 mm
Scan resolution dx, dy =S mm
Frequency 2600 MHz £ 1 MHz
| Input power drift <= (0508
| Maximum Field values at 2600 MHz
E-field 15 mm above dipole surface condition Interpolated maximum

Maximum measured above high end

100 mW Inpul power

85.3 Vim = 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 pawer

B4.3 Vim £ 12,8 % (k=2)

Antenna Parameters

| Appendix (Additional assessments outside the scope of SCS 0108)

Frequency Return Loss Impadance

2450 MHz 18.0dB 4270-92j0
2550 MHz 26.7 dB 4590+16j0
2600 MHz 34.5dB 48.30+1.7j0
26850 Mz 336408 5210+ 0.5
2760 MHz - 18,9 dB S0.7T - 102 j3

3.2 Antenna Design and Handling

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

| enhanced bandwidth,

The dipote is bulll of standard semirigid coseizl cable. The internal matching line Is open ended. The antenna is

| therefore open for DC signals.

| Do not apply force (o dipole arms, a6 they are liable lo bend, The soldered connections near the feadpoint may be

i damaged. Afler excessive mechanical stress or overheati

! internal matching network is nol affected,

ng, check the Impedance characteristics to ensure that the

Adter long term use with 40W radiated power, only a slight warming of the dipole riear the can be mi d.

Cerfificate No: GD2600V3-1020_May21
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Impedance Measurement Plot

No.B23N00144-HAC RF
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No.B23N00144-HAC RF

DASYS E-field Result

Date: 18.05.2021

Test Laboratary: SPEAG Lak2
DUT: HAC Dipole 2600 MH:: Type: CDIGO0VI; Serinl: CD2600% - §N: 1020

Communication System: UIND 0 - CW ; Frequency: 2600 MH:z
Mediurn parsmeters used: a =0 S, & « 1;p=10 kg'm’
Phantom section: RF Section

Measurement Standard: DASYS (IEEEAEC/ANST C63,19-2011)

DASYS2 Configuration

Probe: EF3DV3 - SNA013; ConvF(1, 1, 1] @ 2600 MHz; Calibrated: 28.12.2020
Sensor-Surface: (Fix Surface)

Electranics: DAEA Sn781; Calibrated: 73.12.2020

Phantam: HAC Test Arch with AMCC; Type: S0 HAC PO1 BA . Serial: 1070
DASYSZ 52.10.4(1537); SEMCAD X 14 6.14[7483)

Dipale E-Ficld measurement @ 2600MH2/E-Senn - 2600MH d=18mm/Hearing Ald Comparibility Test (41s18131):
Interpalated grid; dg=0.5000 mm, dy 050 mm

Device Relerence Paint 0,0, 6.3 mm

Reference Value = 6750 Vo, Power Drft = 0,00 dis

Applied MIF « 000 dp

RF awdio mterfetence level = 18,432 dEYm

Emission cntegory: M2

WHF séaled E-fisld

Grid 1 M2 Grid 2 M2 Grid 3 M2
38.28 dBV/m |38.4 dBV/m |38.16 dBV/m
Grid 4 M2 Girid 5 M2 Grid 6 M2
37.79.dBV/m |37.85 dBV/m |37.68 dBV/m
Grid 7 M2 Grid & m2
l!-s.sl dBV/m |38.62 dBW/m

Grid @ M2
38.37 dBV/m

-1.39
-2.78
-4.16
-5.55

. -6.94
| 0dB = 8528 V/m = 38.62 dBV/m
|

Canificate No: CD2600V3-1020_May21 Pags 5of 5
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ANNEX D: Probe Calibration Certificate

Calibration Lahoratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzarland

No.B23N00144-HAC RF

Schweizerischor Kallbrierdienst
Service sulsse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

oD w

Aecredited by Ihe Swiss Avoreaitalion Sarice |SAS)
The Swiss Accreditation Service [= one of the signatories to the EA
Multiateral Agreement for the recognition of calibration certificates

Cllent

Accreditation No.: SCS 0108

Cojset

|ERBDVE- SN:2424

Calibration procedunes)

Calibraiion date

March 4. 2021

Calibmtion Equipment ssed (METE onfical for calibration)

A GAL-02.v8, QA CAL-25.97

This calibration certificate documsnts e traceabiily W national stardards. wWhich relize fhe physscsl units of mezsuremeanta (50
The measunemerts snd the unceraintios with canfidenae probability s given on the (plowling pages and ars pan of the codificals

Al calitwations have been conducted in the dlosed |sboraiory oy environmanl Temm peratune 122 = 'S and humidily « 0%

L B = —
| Primary Stancdards & | Gal Date (Garificats M) i [ Seheduled Calibration
Power mster NRP S 104778 01-Ape20 (o 217-03100M03101) Apr21 ]
Poer sersor NRP-Z01 | SH 163244 _{ 91-Ape-20 (Mo. 21703100} | Apre21 S
Powar sansor NRP-201 Sr)) 103240 D1-Apr2 (o 217-03101 | — lapem =i
-rﬁefetsr-ue 20 di Aflenualor SN, CCI552 (20my | 31-Mar-20 (N, 217-03106) | Apr-21
DIAE4 Sh 768 | 29-0mc-20 (No_DAE4-789 Dpez0) | Pec2t —
| R 5 Proba ERSOVE SN: 2378 0E-Cigt-20 (Mo, ER3-2328_0etzl) | Dl
! o | |
Secondary Slandams I | Chieck Gate (in house) Schedul
Powsrmelst EA419E | SN GBA1209874 -Apr-16 (in nouse chech Jun-20) | In hoisé chetk Jun2z |
| Power sanser EF4124 SN MY 4 ta880a7 GE-Apr-16 (in house theck Jun-20) I holes ohadk: Jun-22
!_F'uwer sersor E44124 S 000110210 [ 08-Apr-18 (in houss ehack Jun-20) In hoise chaak Jun.22
FF generstor HF 86480 SN: US3840U01700 | 04-Aug-38 (in houss check Jun-20) | In house check: Jun-22
Nistwork Arilyset ES356N | SN US41080477 | 31-Mee-14 1in nouse chacy Gee20) | in mousm check. Ge21
|— haairie Flarefsn - S'ig'natm-e
alitiated by Miciast Wber \Labomtory Testinician ' |
Approved by Hatjn Pokovic Tachriical Mariagsr

R

Issuad. Masch 4. 2021

This eslibration cenificate shall nol ba resraduned exdept In ull withoul witen spprovel of the labaralory

Cerlificate No: ER3-2424_Mar21
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Calibration Laboratory of 0§ Schwelzerischer Kallbrierdinst
Schmid & Partner ——— ' G Servicesuisse d'dtalonnage
Engineering AG g Servisio svitzaro di taraturn

Zeughausstrassa 43, 8004 Zurich, Switzeriand Swiss Callbration Service

Anceadiled by the Swiss Accretizlion Service (SAS) Aecraditation No.; SCS 0108

Tha Swiss Accreditation Service is one of the signatorles to the EA

Multilsteral Agreemant for the recognition of calibration cortificates

Glossary:

NORM:.y,z sensitivity in fraa space

Dcr diods compression polnt

CF arest factor (T/duty_cvele) of the RF signal

AB.CD modulation depsndent linearzation parametars

En Incident E-fisld orientation normal to probe axis

Ep incident E-field orientation paraliel to probe axis

Polarization v i@ rotatlon around probe axls

Polarzation 3 4 rotation around an axis that isin the plane normal to probe axis (3t measurement cenlas),
L&, =0Is normal to probe axls

Connector Angle information used in DASY system {o align probe sansor X to the robet coordinate syslem

Calibration is Performed According to the Following Standards:
a) IEEE Sid 1308-2008, * IEEE Standard for callbration of electromagnetic field sensors and probes, excluding
antennas, from 8 kHz to 40 GHz". Decamber 2005
b} CTIA Test Plan for Hearing Ald Compatibility, Rev 3,1.1, May 2017

Methods Applied and Interpretation of Parameters:
*  NORMy.y.z' Assessed for E-fisld polarzation 4 = 0 far XY sansers and 4 = 90 for Z sensor (f = 600 MHz in
TEM-ceil, = 1800 MHz R22 waveguids).

NORM{Ix.y.z = NORMX.y.z * Irequency_response (sea Frequency Response Chart).

*  DCPyy.z: DCP are numerical lineanzation parameters assessed based on the dafa of power sweep with CW
signal {no uncerainty required). DCP does not depend on frequency nor media.

= PAR PAR s lhe Peak 1o Average Ratio that is not calibrated but determined based on the signal
characteristics

*  Axyz Bxyz Oz Deyz: VRiy.z: A B, C. D are numerical lingarization paramelers sasessed basad on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
madia. VR Is the maximurm ealibration range expressed in RMS voltage across the dinde.

*  Spherical isotropy (30 dewiation from isatropy): in & locally homogeneous freld realized using an opan
wavegulde salup

= Sensor Offset The sensar offset corresponds ta the offset of vidual measursment cantar from the proba tip
(6n probe-akis), No tolerance required

« Conneotor Arigle: The angle Is assessed using the information gained by determining the NORMy (no
uncartainly recuired)

Cerificate No: ER3-2424_Mar21 Paga 2 of 9
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ER3DVE -

SN2azd

No.B23N00144-HAC RF

Marih 4 2021

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

Basic Calibration Parameters

1 SensorX Sensor Y Sensor 2 | Une (k=2)
| Norm (v/(Vim]) 1.53 | 155 1.85 [ £100% |
_DCP (my]™ 283 T E— 101.3 |
Calibration results for Frequency Response (30 MHz — 3 GHz)
| Fraquency | Target E-Field Measuraed Daviation | Me: d Deviation | Unc (k=2)
MHz Vim E-field (En) E-normal E-field (Ep) E-normal Ya
| Wim I % Vim in % )
=R 771 7GR -0.7% 1 774 04% *+51%
100 T2 B 1.8% | 778 | 08% | 2 £51% ]
450 712 788 1.9% 77.8 0.8% +51%
A00 77.0 782 1.5% 775 | 08% +5.1%
750 770 78.1 1.5% 7.5 0. 7% +51 %
e e — 4 i | e——— S EE————
| 1800 143.0 1417 -0.8% 1414 -1.3% £51% |
2000 135.1 134 4 -0.5% 133.5 -1.2% 151 %
| 2200 107.7 1282 -1.2% 1275 0.1% 151 %
[ 2800 1266 128.0 0.4% 128,8 1.1% +5.1%
[ 3000 79.4 782 l A.8% B1.3 2.4% £5.1%

The reported uncertainty of measurement |s slated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds fo a coverage
probability of approximately 95%.

¥ Numerizal (inearization parsmalsr uncenainly nol reguired

" Uncantsinty & determings using e mas, deviatian from inesr respanss spolying rectanguias distrbulion and ta exprossed for the squars of the

figld vk

Cenificate No: ER3-2424_Mar21
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ERIOVE = SN, 2424 Karch 4, 201

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

Calibration Results for Modulation Response

uiD | Communication Systam Name A B c | b VR | Max Ung™
, a8 | dBvv a8 | mv | dev. | (=)
|0 oW (% | 00 Do | 10 | 008 | 20771 | s8E% | EaTh
- Y 0g [ oo 1.0 194.8 i
[ ) Z| 0o 0.0 1.0 208.5
100Z1- | GSM-FOD [TOMA, GMSK) | * 1338 a7 257 938 197h | 230% | 447 %
igae. L - = | |
, ¥ | 208 | 995 | 281 | | Timd |_— B
[ Z ] 2536 | oo | 281 | BEEE =
10061 IEEE B02.11b WiFi 2 4 GHz | 485 753 278 | 360 1148 | #22% | £47 %
| CAB (DSSS, 11 Mbps) | | |
= - ¥ | a1t | 723 | 205 1060 |
| 1z | ses 766 | 218 | 7o |
10077- | [EEE 8027 1g WiFl 24 GHz % 1221 ‘ 74.8 276 | 1900 | 1048 | £22% | 2471 %
CAB (DSSSIOFDM., 54 Mbps) 1 o
Y | 1333 | 783 287 144.6
, . Z| 1202 | 738 | 285 1077
10172- | LTE-TOD (SC-FOMA, 1RB, 20 x| 1038 B49 320 9.21 1401 | £26% [ 247 %
CAG MHz GPSK)
| ¥ B.50 768 280 | 126.9
- Z | 1114 850 | a1 | O |
107175 LTETTDD (SC-FOMA, | RE, 20 b 10.60 B4B a1g | 948 | 1385 | 105% | 24T %
LCAG | MHz 16-GAM) | il |
| Y| 811 B0z | 294 170 ' ,
= [ = 12.00 86,5 Ao 1283 |
10205- CDMA2000, RC1, 8O3, 1/8ih [ = 16.51 | oa7 405 1245 | 1132 | 2356% | 47 %
AAB Ratg 251t i |
Y 1591 100.0 408 1013 [
[ L 1z ] mBaz [ 1000 | 382 1282 | [

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

" Numerisat linaatization parsmetsr uncartalnly pot required
£ Uncatpinty i dateming using the max. daviation from linear eanonae apEhing renlaogular distibubon and s exprassed for he souss af the
i v

Certificate No: ER3-2424_Mar21 Paga 4 of §
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ER3DVE — SN:2424 Maieh 4, 2021

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

Sensor Frequency Model Parameters

- Sensor X [ Sensor¥ | SensorZ _I

|_Frequency Corr. (LF) -1.78 -1.32 0z

| Fraquency Corr. (HF) | 0.00 000 noo |
Other Probe Parameters

[ Sensor Afrangement . 1= — Rectangular |

" Connectar Angie () o o ' 1665

| Mechanical Surface Detection Moda o o enabled
Fﬁ'ﬂ?ﬂTSﬁmTetﬁidn Made disabled
“Probe Overall Lengih - I a%rmm

maﬁaady Diameter 10 mm
Tip Length 18 mm

| Tip Diameter o 8 mm |
Probe Tip to Senser X Calibration Pot 1 —agmml

l@tﬁhﬁéﬁ}‘r_ﬁaﬂﬁfﬁm_nf’m - T T —zbmm|
Probe Tip 1o Sensor Z Calibraion Point 25mm |

Certificate No: ER3-2424_Mar21 Page 5 of 2
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Mareh 4, 2029

ER3IOVE - Sh'2424

Receiving Pattern (¢), 8 = 0°

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

Receiving Pattern (¢), 9 = 90°

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

Certificate No: ER3-2424 Mar21 Paoe 6of9
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No.B23N00144-HAC RF

_— .
ER3IVE ~ SN12424 March 4, 2021

Receiving Pattern (¢), 9 = 0°

Ettar B

L e 3 T s "1'--1 = e == S & ST

g L ' ] .

Ho RoiTT 2 gz T

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

Receiving Pattern (¢), 8 = 90°

Enor [off]

Uncertainty of Axial Isotropy Assessment: £ 0,5% (k=2)

Certificate No: ER3-2424 Mar2 Page 7 of &
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ER3OVE — SN:2424

Dynamic Range f(E-field)
{TEM cell, f = 900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)

Carificata No: ER3-2424 Mar2 1 Page 8ol &
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No.B23N00144-HAC RF

ERADVE — SN-2424 Miaroh 4, 2021

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

Oavtihon

Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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ANNEX E: DAE Calibration Certificate

Calibration Laboratory of

Schweizerischer Kallbrierdionst
Schmid & Partner

Service suisse d'atalonnage
Engineering AG Servizio-svizzero di tarsturs
Zeughausstrasas 43, 8004 Zurich, Switzerland Swiss Calibration Sarvice
Arcrodited by the Swiss Agprediation Service (SAS) hooreditation No.: SCS 0108

The Swiss Accraditation Service is one af the signatories to the EA
Multitsteral Agreement for the recognition of calibration eertificates

Client Saict-SZ (Auden) Certfficata No: DAES-1527_Jun22

[CALIBRATION CERTIFICATE |

Object DAE4 - S0 000 D04 BM - SN: 1527 ‘

| Cailitiration proceduis{s) O.A CﬂL'ﬂEVSD ‘
Calibration procedure for the data acquisitien electronics (DAE)

|
Oalibtation dats Juna 21, 2022 |

This callbrathon cesrtilicate dotimments the tracestdlity 1o netoral standards, which realles the physical units ol measurements (31) ‘
The measuremeants and the uncedaintles wiih confidence probabifity sre ghven on 1he following pages and are part of the cortilicate

All cailbationg have bedn conducted In'the clased inboraiony (aciiyy: anvirenment lermpersiure {22 + 3) " Cand humidily < 70%

Calibraton Equipment sed (MATE criteal for calibration )

| Frimary Standards ID Cal Date (Ceriilicate Na ). Seheduied Calbalion
Helthlay Muftimatsr Type 2001 Sh. 0810278 31-Aug-21 (No31365: Aug-22
Secondary Standards [ Chigck Date (jn hauss) 1 Suhedulad Chech |
Alilo DAE Calitration Lini | SE UWS 053 AM 1001 24-Jan-22 (in holse check) In house cheak: Jan-23
Callbrator Box V21 SE UME 08 AA 1002 24:dan-22 {in hotsh chack) I houss okegh: Jan-23 ‘
|
Mams Funcliot Slanaturs
Callbiratisd by fdrian Gehring Labaratory Tachnician (' [
!"

Approved by Syen Kihn Taahnicil Managsr =3 I @ :
ST TIeTS

Iesrast: Jiares 20, 20SE

This calibration cetificite shall not be taproduced sxaeapt 1 Ul withoul weitisn approval of 1ne iasomtery

Carificate No: DAE4-1527_Jun2g Page 10f%
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Calibration Laboratory of

i Schwalzerlscher Kalibrierdisnat
Schmid & Pariner Service suless d'dtalonnage
Engineering AG Servizio svizzeno di teraturs
Zeughalsstrasse 43, 8004 Zurch, Switzariand Swiss Calibration Service
Ascratitet by the Swiss Accreditation Ssnvice (SAS) Acereditation No.: SCS 0108

The Swiss Accreditation Service (s one of the signatories to the EA
Multitatern| Agresment for the recagnition of callbration cerificates

Glossary

DAE data acquisition elestronics

Connectorangle  information used in DASY system to align probe sensor X to the robot
coordinate systemn.

Methods Applied and Interpretation of Parameters
* DC Voltage Measurement: Calibration Faclor assessed for use in DASY sysiem by
comparison with a calibrated instrument traceable to natienal 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,

The following parameters as documented in the Appendix contain technical information as a
result from the performance test and reguire no uncertainty,

» DC Voltage Measurement Linearity: Verfication of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement,

* Common mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement.

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

o AD Converter Values with inputs shorted: Values an the internal AD converter
corresponding to zero input voltage

o Input Offset Measurement: Qutput voltage and statistical results over a large numbar of
zero voltage measurements,

« [nput Offset Current; Typical value for infarmation; Maximum channel input offset
current. not considering the input resistance.

s Input resistance; Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement,

« Low Battery Alarm Valtage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

«  Power consumption: Typical value for information. Supply currents in various operating
modes.

Cartificata No: DAES-1527 Jun22 Paga 2ol &
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No.B23N00144-HAC RF

DC Voltage Measurement

AD - Converter Rasolution nominal

High Range: LGB = B.iuy full rapge = <100...4300 mV
Low Range 1LSE = B1n\V full range = -1...... +3mV
DASY measurament parameters: Auto 2ero Time: 3 sec; Measuring time: 3 ge
Calibration Factors X ’ Y z
High Range 403.865 = 0.02% (k=2) | 403.585 £ 0.02% (k=2) | 403.805 = 0.02% (k=2)
Low Range 3.05808 + 1 50% (k=2) | 3.88039 = 1.50% (k=2) | 3.86763 £ 1.50% (k=3)

Connector Angle

Connector Angle @ be used in DASY sysiem g1.0%x1°

Carfifleata No: DAE4-1537_Jun22 Page 3 of &
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Appendix (Additional assessments outside the scope of SC50108)
1. DC Voltage Linearity

No.B23N00144-HAC RF

High Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 200047.58 1,98 0.00
Channel X + Input 20007 61 134 0.
Channel X - Input -20004.02 179 -0.01
Channel ¥ + Input 200037.45 153 .00
Channel Y + Input 20002 68 342 -0.02
Channel ¥ - Input 20007 A7 -1.14 0.01
Channel Z + Input 20003773 217 0.00
Channel Z + Input 20006.72 «0.34 <0.00
Channel Z - Input -20006.63 048 0.00
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 20071.38 015 0,01
Channel X + fnput 201.70 016 0.08
Channel X = Input -128.10 04g -0.24
Channel ¥ + Input 2001 .44 ikers 0.00
Channel ¥ + Input 201.07 0.21 011
Channel ¥ = Input <19966 .88 0.50
Channel Z + Input 200152 021 Q.01
Channel Z + Input 200,81 041 020
Channel Z = Input -198.00 015 0.07
2. Common mode sensitivity
DABY measuremant parameters: Aul Zero Time: 3 sec: Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (V) Average Reading (uV)
Channel X 200 -3.95 5.3
= 200 5.86 407
Channel Y 200 -16.18 -16.25
- 200 141 14.34
Channel Z 200 3.0 2.86
- 200 -383 413

3. Channel separation
DASY measuremant paramaters: Auto Zero Time: 3 sec: Measuring tims: 3 sec

Input Voltage (mV) | Channel X {pV) | Channel ¥ {uV) Channel Z (uV)
Channel X 200 - -0.68 -2.76
Channel Y 200 543 - .3
Channel Z 200 10.73 329 .
Certificate No: DAE4-1537_Jun22 Paged0i 5
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4. AD-Converter Values with inputs shorted

No.B23N00144-HAC RF

DASY meazurameant parameters: Autd Zero Time: 2 set Measuring Uma: 3 580
High Range (LSB) Low Range (LSB)
Channei X 16052 17078
Channel ¥ 15965 16219
Channel Z 15888 13556
5. Input Offset Measurement
DASY measuremant parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input 10ML
Avesrage (V) min. Offset (uV) | max. Offset {uV) Sul I(J:;I)aﬂon
Channel X 1,40 0.30 225 0.35
Channel Y 062 -1.30 0.47 0.33
Channel Z -0.18 -0.90 0.60 0.31
6. Input Offset Current
Naminal Input sircuitry offset current on all channels: <2574
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel £ 200 200
8. Low Battery Alarm Voltage (Typical values for intormation)
Typical vaiues Alarm Level {VDC)
Supply (+ Vec) +7.8
Supply (- Vee) 7.6
9. Power Consumption (Typical vaiues for information)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vee) +0.01 +B +14
Supply (- Vee) -0.01 -F A
Certificate No: DAEL-1527_Jun22 PagesSol 5
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NNEX F: UID Specification

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Name: GSM-FDD (TDMA, GMSK)

Group: GSM

ulb: 10021-DAC

PAR: ' 9.39dB

MIF: 3.63dB

Standard Reference: ETSI TS 100 909 V8.9.0 (2005-01)
FCC OET KDB 941225, D03 and D04

Category: Periodic pulsed modulation

Modulation: GMSK

Frequency Band: 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)
DGS 1800 (1710.0 - 1785.0 MHz)
PGS 1900 (1850.0 - 1910.0 MHz)
ER-GSM 900 (873.0 - 915.0 MHz)
Validation band (0.0 - 6000.0 MHz)

Detailed Specification: Active Slot: TNO
Data: PN9 continuous
Frame: composed out of 8 Slots
Multiframe: 26th (IDLE) Frame set blank
Slottype & -timing: Normal burst for GMSK
Bandwidth: 0.2MHz
Integration Time: 120.0ms

No.B23N00144-HAC RF

1 PAR (0.1%) in accordance with FCC KDB 971168, Section 6.0 "“"Measurement of the Peak-to-Average Power Ratio (PAPR)”

~

the same communication system (same UID and version).

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
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Name: UMTS-FDD (WCDMA, AMR)

Group: WCDMA

ulD: 10460-AAA

PAR: ' 2.39dB

MIF; 2 -25.43 dB

Standard Reference: FCC OET KDB 941225 D01 SAR test for 3G devices v03
Category: Random amplitude modulation

Modulation: QPSK

Frequency Band: 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)

Detailed Specification: Dedicated Channel Type: 12.2 kbps AMR
3.4 kbps SRB

Bandwidth: 5.0 MHz

Integration Time: 100.0 ms

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
the same communication system (same UID and version).

2
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No.B23N00144-HAC RF

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Name: UMTS-FDD (HSDPA)
Group: WCDMA
uiD: 10097-CAB
PAR: 3.98 dB
MIF: 2 -20.75 dB
Standard Reference: ETSI-3GPP TS 134.121 Rel. 5
FCC OET KDB 941225 D01 SAR test for 3G devices v02
Category: Random amplitude modulation
Modulation: QPSK
Frequency Band: 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)
Detailed Specification: CQl value: 2
Sub-test 2 Conditions:
DPCCH gain factor (Beta_c) = 12/15
DPDCH gain factor (Beta -d): 15/15
Bandwidth: 5.0 MHz

Integration Time: 100.0 ms

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
the same communication system (same UID and version).

2
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