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1. INTRODUCTION

On July 10, 2003, the Federal Communications Commission (FCC) adopted new rules requiring wireless
manufacturers and service providers to provide digital wireless phones that are compatible with hearing
aids. The FCC has modified the exemption for wireless phones under the Hearing Aid Compatibility Act of
1998 (HAC Act) in WT Docket 01-309 RM-8658" to extend the benefits of wireless telecommunications to
individuals with hearing disabilities. These benefits encompass business, social and emergency
communications, which increase the value of the wireless network for everyone. An estimated more than
10% of the population in the United States show signs of hearing impairment and of that fraction, almost
80% use hearing aids. Approximately 500 million people worldwide and 30 million people in the United
States suffer from hearing loss.

Ambient Conditions

e Ambient temperature: 23 °C £ 5 °C
¢ Relative humidity (RH): 0% < RH < 80%
e Baseband magnetic ambient noise: >10 dB below the measurement level, where applicable

Compatibility Tests Involved:

The standard calls for wireless communications devices to be measured for:
¢ RF Electric-field emissions
T-coil mode, magnetic-signal strength in the audio band
T-coil mode, magnetic-signal frequency response through the audio band
T-coil mode, magnetic-signal and noise articulation index
Volume Control, receive volume control performance
Volume Control, receive distortion and noise performance
Volume Control, receive acoustic frequency response performance

The hearing aid must be measured for:
= RF immunity in microphone mode
=  RF immunity in T-coil mode

In the following tests and results, this report includes the evaluation for a wireless communications
device.

Figure 1-1 Hearing Aid in-vitu

" FCC Rule & Order, WT Docket 01-309 RM-8658
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2. DUT DESCRIPTION

FCC ID: A3LSMF776U

Applicant: Samsung Electronics Co., Ltd.
129, Samsung-ro, Maetan dong,
Yeongtong-gu, Suwon-si
Gyeonggi-do 16677, Korea

Model: SM-F776U
Additional Models: SM-F776U1
Serial Number: 0355M

HW Version: REV1.0

SW Version: F776U.001
Antenna: Internal Antenna
DUT Type: Portable Handset

l. Band Selection

This device supports LTE/NR capabilities with overlapping transmission frequency ranges. When the
supported frequency range of a band falls completely within a band with a larger transmission frequency
range, both bands have the same target power (or the band with the larger transmission frequency range
has a higher target power), and both bands share the same transmission path and signal characteristics,
hearing-aid compatibility compliance was only assessed for the band with the larger transmission frequency
range. However, overlapped LTE bands which are anchor bands for dual connectivity (EN-DC) scenarios
between LTE and NR were evaluated as independent LTE bands.
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Table 2-1
A3LSMF776UHAC Air Interfaces

imull
Air-Interface Eand Type Transport | HAC Tested ST EnCeD Name of Voice Service Audio Codec Evaluated
(MHz) But Not Tested

850
GSM 1900
GPRS/EDGE VD Yes Yes: WIFl or BT Google Meet? OPUS
850
1700 VD Yes Yes: WIFl or BT CMRS Voice' NB AMR, WB AMR
1900
HSPA VD Yes Yes: WIFl or BT Google Meet? OPUS
680 (B71)
700 (B12)
780 (B13)
790 (B14)
850 (B5)

850 (B26) VOLTE: NB AMR, WB AMR, EVS
LTE (FDD) VD Yes Yes: NR, WIFl or BT VOLTE', Google Meet?
1700 (B4) Google Meet: OPUS

1700 (B66)
1900 (B2)
1900 (B25)
2300 (B30)
2500 (B7)
2600 (B38)
LTE (TDD) 2600 (B41) VD Yes Yes: NR, WIFI or BT VOLTE', Google Meet?
3600 (B48)
LTE NTN 1640 (B255) DT Yes N/A N/A N/A
680 (n71)
700 (n12)
790 (n14)
850 (n5)
850 (n26)
NR (FDD) 1700 (n70) VD Yes Yes: LTE, WIFl or BT VoNR?, Google Meet?
1700 (n66)
1900 (n2)
1900 (n25)
2300 (n30)
2500 (n7)
2600 (n38)
2600 (n41)
3500 (n77, DoD)
NR (TDD) 3500 (n78, DoD) VD Yes Yes: LTE, WIFl or BT VoNR', Google Meet?
3600 (n48)
3750 (n78)
3800 (n77)
2450
5200 (U-NII 1)
5300 (U-NII 2A)
5500 (U-NII 2C)

5800 (U-NII 3) VoWIFI: NB AMR, WB AMR, EVS
WIFI VD Yes: GSM, UMTS, LTE, or NR VoWIFI', Google Meet?
5900 (U-NII 4) Google Meet: OPUS

VO Yes Yes: WIFl or BT CMRS Voice' EFR

umMTS

VoLTE: NB AMR, WB AMR, EVS
Google Meet: OPUS

VoNR: NB AMR, WB AMR, EVS
Google Meet: OPUS

VoNR: NB AMR, WB AMR, EVS
Google Meet: OPUS

Yes

6175 (U-NII 5) Yes®

6475 (U-NII 6)

6700 (U-NII 7) No’®

7000 (U-NII 8)
BT 2450 DT No Yes: GSM, UMTS, LTE, or NR N/A N/A

Type Transport Notes:

VO = Voice Only 1. Reference level in accordance with 6.4.3.2 of ANSI C63.19-2019

DT = Digital Data - Not intended for Voice Services 2. WIFI U-NIl band 5 was evaluated for operations which are entirely below 6 GHz. Operations partially or entirely above 6 GHz were

VD = CMRS and/or IP Voice over Data Transport not evaluated due to equipment limitations and being outside the scope of ANSI C63.19 and FCC HAC regulations.

3. WIFI U-NII bands 6 through 8 were not evaluated due to equipment limitations and being outside the scope of ANSI C63.19 and

FCC HAC regulations.
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3. ANSI C63.19-2019 COMPLIANCE REQUIREMENTS

The ANSI Standard provides guidance on measuring the baseband (audio frequency)
magnetic T-Coil signal from a wireless device (WD) when coupled with a hearing aid's
telecoil. This report will cover the measurement and evaluation of the field strength of the
desired signal at the center of the audio band (desired ABM signal), the frequency
response of the desired signal measured across the audio band and the field strength of
the undesired audio band magnetic field.

l. MAGNETIC COUPLING

Qualifying Field Strengths
Per C63.19-2019 §6.6.2, there are two groups of qualifying measurement points:

Primary group: A qualifying measurement point shall have magnetic field strength (desired ABM
signal, = -18 dB(A/m) at 1 kHz, in a 1/3 octave band filter. Additionally, the qualifying measurement
point shall have weighted magnetic noise, undesired ABM field, < -38 dB(A/m)).

Secondary group: A qualifying measurement point shall have weighted magnetic noise < -38
dB(A/m). This group inherently includes all the members of the primary group.

Desired ABM Signal, undesired ABM field Qualification Requirements
The below requirements ensure an adequate area where desired ABM signal is sufficiently strong to
be heard and a larger area where undesired ABM field is sufficiently low as to avoid undue
annoyance.

Non-2G GSM Operating Modes
Both the primary and secondary group requirements shall be met:

- The primary group shall include at least 75 measurement points.

- The secondary group shall include at least 300 contiguous measurement points.
Additionally, the secondary group shall include at least one longitudinal column of at least 10

contiguous qualifying points and at least one transverse row containing at least 15 contiguous
qualifying points.

2G GSM Operating Modes Requirements
Both the primary and secondary group requirements shall be met:

- The primary group shall include at least 25 measurement points.

- The secondary group shall include at least 125 contiguous measurement points.
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Frequency Response

The frequency response of the magnetic field shall follow the response curve specified in EIA RS-
504-1983, over the frequency range 300 Hz — 3000 Hz per §6.6.3.

dB Relative to Value at 1 kHz

MAGNETIC FIELD STRENGTH RELATIVE TO 1000 Hz
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Figure 3-1

Magnetic field frequency response for Wireless Devices with a maximum field strength

<-15 dB(A/m) at 1 kHz
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Figure 3-2

Magnetic Field frequency response for wireless devices with a maximum field strength that

exceeds-15 dB(A/m) at 1 kHz

FCC ID: A3LSMF776U

@ clement

HAC (T-COIL) TEST REPORT

Approved by:
Technical Manager

Filename:
1M2602190015-38.A3L

DUT Type:
Portable Handset

This report is Blockchain Verified. To verify the report authenticity, please visit

[
HTTPS://WWW.BLOCKCHAIN-VERIFIED.COM or by clicking on the Blockchain logo. L g

Page 8 of 70

Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or mechanical, including photocopying and microfilm, without permission
in writing from Element. If you have any questions about this or have an enquiry about obtaining additional rights to this report or assembly of contents thereof, please contact

CT.INFO@ELEMENT.COM.



https://www.blockchain-verified.com/
mailto:ct.info@element.com
https://www.blockchain-verified.com/

4, METHOD OF MEASUREMENT

. Test Setup

The equipment was connected as shown in an RF-shielded chamber:

Voltmeter

T
jfrobe Sensor

A

D Probe Amplifier

Sine tone, P.50, WN

Figure 4-1
Validation Setup with Helmholtz Coil

’_\/ Amplifier

/—HF
Callbox % +

Birwe Tomg, F.50

Figure 4-2
T-Coil Test Setup
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Il. ITU-T P.50 Artificial Voice
Manufacturer: ITU-T
Active Frequency Range: 100 Hz - 8 kHz

Stimulus Type: Male and Female, no spaces
Single Sample Duration: 20.96 seconds
Activity Level: 100%

Figurl:e 4-3
Spectral Characteristic of full P.50

Figure 4-4
Temporal Characteristic of full P.50

Ill. Test Procedure

1. Ambient Noise Check per C63.19-2019 §6.3.2

a. Ambient interference was monitored using a Real-Time Analyzer between 100-10,000 Hz
with 1/3 octave filtering.

b. Spectral/temporal weighting per C63.19-2019 Annex D.4 to D.6 was applied.

c. Since this measurement was measured using the same method as undesired ABM field
measurements, this level was verified to be more than 10 dB below the lowest
measurement signal (which is the highest undesired ABM field measurement for a
compliant WD). Therefore the maximum noise level for a compliant WD is:

-38 - 10=-48 dB (A/m)

2. Measurement System Validation (See Figure 4-1)
a. The measurement system including the probe, pre-amplifier and acquisition system were
validated as an entire system to ensure the reliability of test measurements.
b. Desired ABM Signal Validation
The magnetic field at the center of the Helmholtz coil is given by the equation (per
C63.19-2019 Annex D.10.1):
V

125 125

Where Hc = magnetic field strength in amperes per meter
N = number of turns per coil

Therefore, a pure tone of 1kHz was applied into the coils such that was observed across
the resistor. The voltmeter used for measurement was verified to be capable of
measurements in the audio band range. This theoretically generates an expected field of
-10 dB(A/m) in the center of the Helmholtz coil which was used to validate the probe
measurement at -10dB(A/m). This was verified to be within £ 0.5 dB of the -10dB(A/m)
value (see Page 52).

H, =

c. Frequency Response Validation
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The frequency response through the Helmholtz Coil was verified to be within 0.5 dB
relative to 1kHz, between 300 — 3000 Hz using the Normal signal as shown below:

d. Undesired ABM Field Strength Measurement Validation
WD noise measurements are filtered with spectral/temporal weighting over a frequency
range of 100Hz — 10kHz to process undesired ABM field strength measurements.

3. Point Measurement Test Setup
a. Fine scan above the WD

i. A multitone signal was applied to the handset such that the phone acoustic
output was stable within 1dB over the probe settling time and with the acoustic
output level at the C63.19 specified levels (below). The measurement step size
was in 2 mm increments at a distance of 10 mm between the surface of the
wireless device as shown below (note that in Figure 4-6, the grid is not to scale
but merely a graphical representation of the coordinate system in use):

Y-Axi :
T-Coil Probe 2 5> (5.0,6.0)
T-Coil Element
- | e g
E x
E
=
i
(0,0)
Figure 4-5 Figure 4-6

Measurement Distance Measurement Grid

ii. After scanning, the planar field maximum point was determined. The position of
the probe was moved to this location to setup the test using the SoundCheck
system.

b. Speech Signal Setup to Base Station Simulator
i. C63.19 Table 6-1 states audio reference input levels for various technologies:

Standard Technology In:) duérl;‘%\)lel
J-STD-007 GSM (217) -16
T1/T1P1/3GPP UMTS (WCDMA) -16
iDEN™ TDMA (22 and 11 Hz) -16
VolP Voice over Internet Protocol -16

i. See Section 5 and 7 for more information regarding CMW500 audio level settings
for Voice Over LTE (VoLTE) and Voice Over WIFI (VoWIFI) testing.
ii. See Section 6 for more information regarding CMW500 and CMX500 audio level
settings for Voice Over NR (VoNR) testing.
iii. See Section 8 for more information regarding audio level settings for Over-The-
Top (OTT) Voice Over IP (VolP) Testing.
b. Real-Time Analyzer (RTA)
i. The Real-Time Analyzer was configured to analyze measurements using 1/3
Octave band weighted filtering.
c. WD Radio Configuration Selection
i. The device was chosen to be tested in the condition resulting in the worst-case
undesired ABM field (See Section 8 and 9 for more information regarding worst-
case configurations for GSM and UMTS. LTE configuration information can be
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found in Section 5 and 8. NR configuration information can be found in Section 6
and 8. WIFI configuration information can be found in Section 7 and 8.)

4. Signal Quality Data Analysis
a. Narrow-band Magnetic Intensity

The standard specifies a 1kHz 1/3 octave band minimum field intensity for a sine
tone. The desired ABM signal measurements were evaluated at 1kHz with 1/3
octave band filtering over an averaged period of 10 seconds.

b. Frequency Response

The appropriate frequency response curve was measured to curves in Figure 3-1
or Figure 3-2 between 300 — 3000 Hz using digital linear averaging (limit lines
chosen according to measurement found in step 4a). A linear average over 3x the
length of the artificial voice signal (3x sampling) was performed. A 10 second delay
was configured in the measurement process of the stimulus to ensure handset
vocoder latency effects and echo cancellation devices (if any) were appropriately
stabilized during measurements.

The appropriate post-processing was applied according to the system processing
chain described in C63.19-2019. All R10 frequencies were plotted with respect to
0dB at 1kHz value and aligned with respect to the EIA-504 mask.

c. Signal Quality Index

Ensuring the WD was at maximum RF power, maximum volume, backlight off,
display on, maximum contrast setting, keypad lights on (when possible) with no
audio signal through the vocoder, the WD was measured over at least 100 Hz —
10,000 Hz, maximized over 5 seconds with a 50ms sample time for the undesired
ABM field measurement (5 second time period is used in noise measurements
under standards such as IEEE 269, etc.).

Measure the broadband undesired T-Coil noise at the locations where desired
ABM signal strength was just measured. The measurement shall be made using
the specified spectral and temporal weighted filter, applied to the half-band
integrated probe coil signal (T-Coil response), as described in C63.19-2019 Annex
D.9.2. Any additional bandwidth-limiting filtering that might be applied shall not
affect frequencies within the range of at least 100 Hz to 10 kHz. Set the
measurement system averaging interval duration to be long enough so as to
enable an accurate steady state reading. The resulting reading represents the “1
kHz equivalent” value of the broadband weighted T-Coil response magnetic noise
(undesired ABM field) for each measurement position. All results should be
reported in dB(A/m).

This result was subtracted from the desired ABM signal result in step a, to obtain
the Signal Quality.

5. Signal Compliance Analysis
a. Fine scan above the WD

The worst-case signal quality index configuration for each wireless communication
technology was used to evaluate the respective qualifying measurement points
over a 50 mm square measurement area. The measurement step size was in 4
mm increments at 10 mm from the surface of the wireless device.

At each step, a multitone signal was applied to the handset such that the phone
acoustic output was stable within 1 dB over the probe settling time and with the
acoustic output level at the C63.19 specified level. The desired ABM signal was
measured, and the multitone signal was subsequently disabled before measuring
the weighted magnitude of the undesired ABM field.

The above steps were repeated for all supported wireless communication
technologies.
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IV. Test Setup
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Audio Magnetic Field Test Setup
Environmental conditions such as temperature and relative humidity are monitored to ensure there are no
impacts on system specifications. Proper voltage and power line frequency conditions are maintained

with three phase power sources. Environmental noise and reflections are monitored through system
checks.

V. Deviation from C63.19 Test Procedure
Non-conducted RF connection due to inaccessible RF ports.
VI. Air Interface Technologies Tested

All air interfaces which support voice capabilities over a managed CMRS or pre-installed OTT VolP
applications were tested for T-coil unless otherwise noted. See Table 2-1 for more details regarding which
modes were tested.
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VII.

Wireless Device Channels and Frequencies
2G/3G Modes

The frequencies listed in the table below are those that lie in the center of the bands used for
cellular telephony. Low, middle and high channels were tested in each band for FCC compliance
evaluation to ensure the maximum emission is captured across the entire band. Only middle
channels were evaluated for data modes.

Table 4-1
Center Channels and Frequencies

Test frequencies & associated channels
Channel Fr(:lt\]nl:)zr;cy
Cellular 850
190 (GSM) 836.60
4183 (UMTS) 836.60
AWS 1750
1412 (UMTS) | 1730.40
PCS 1900
661 (GSM) 1880
9400 (UMTS) 1880

4G (LTE) Modes

The middle channel for every band and maximum bandwidth combination was tested at the planar
field maximum point. The middle channels and supported bandwidths from the worst-case band
according to Tables 8-6 and 8-7 was additionally evaluated with OTT VolP. See Tables 10-8 to 10-
19 as well as 10-46 for LTE bandwidths and channels.

5G (NR) Modes

The middle channel for every band and maximum bandwidth combination was tested at the planar
field maximum point. The middle channel and supported bandwidths from the worst-case NR band
according to Tables 8-9 and 8-10 were evaluated with OTT VolP. See Tables 10-20 to 10-34 as
well as Table 10-47 for NR bandwidths and channels.

WIFI

The middle channel for each IEEE 802.11 standard was tested at the planar field maximum point.
2.4GHz IEEE 802.11 standard from each probe orientation resulting in the worst-case SNNR was
additionally tested using low and high channels. The 5GHz IEEE 802.11 standard from each
probe orientation resulting in the worst-case SNNR was additionally tested on higher U-NII bands
as well as applicable low and high channels. See Tables 10-35 to 10-41 as well as 10-48 to 10-60
for WIFI standards and channels.
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VIIl. Test Flow
The flow diagram below was followed (From C63.19):
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Figure 4-8
C63.19 T-Coil Signal Test Process
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VOLTE TEST SYSTEM SETUP AND DUT CONFIGURATION

5.

. Test System Setup for VOLTE over IMS T-coil Testing

1. Equipment Setup

The general test setup used for VoLTE over IMS is shown below. The callbox used when
performing VOLTE over IMS T-coil measurements is a CMW500. The Data Application Unit (DAU)
of the CMW500 was used to simulate the IP Multimedia Subsystem (IMS) server.

Probe Measuremant Signal

IP Multimedia Subsystem

T coil Magnetic Probe -8

Call Signaling packets

=c
! Voice packets SleI'“’ Test Audio T

; X Analog

H IP/Network .

C Audio

: Adapter Acoustic Test System
1

1

'

'

Air Interface Simulator

Figure 5-1
Test Setup for VOLTE over IMS T-Coil Measurements

2. Audio Level Settings

Per C63.19 Table 6-1, -16dBm0 shall be used as the normal speech input level for VoLTE over
IMS T-coil testing. The CMW500 base station simulator was manually configured to ensure that
the settings for speech input and full scale levels resulted in the -16dBmO speech input level to the
DUT for the VoLTE over IMS connection.
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DUT Configuration for VoLTE over IMS T-coil Testing

1. Radio Configuration
An investigation was performed to determine the modulation and RB configuration to be used for
testing. The effects of modulation and RB configuration were found to be independent of band and
bandwidth; therefore, only one band and bandwidth were used for this investigation. 16QAM, 1RB,
ORB offset was used for the testing as the worst-case configuration for the handset. See below
table for SNNR comparison between different radio configurations:
Table 5-1
VoLTE over IMS SNNR by Radio Configuration
Frequency Bandwidth . . Desired Undesired SNNR
Band [MHz] Channel [MHz] Modulation RB Size | RB Offset [dB(A/m)] [dB(A/m)] [dB]
66 1745.0 132322 20 QPSK 100 0 13.84 -41.63 55.47
66 1745.0 132322 20 16QAM 1 0 13.58 -36.69 50.27
66 1745.0 132322 20 16QAM 1 50 13.15 -37.15 50.30
66 1745.0 132322 20 16QAM 1 99 13.99 -36.46 50.45
66 1745.0 132322 20 16QAM 50 0 13.47 -41.79 55.26
66 1745.0 132322 20 16QAM 50 25 13.35 -42.35 55.70
66 1745.0 132322 20 16QAM 50 50 13.20 -41.84 55.04
66 1745.0 132322 20 16QAM 100 0 13.22 -42.03 55.25
66 1745.0 132322 20 64QAM 100 0 13.63 -41.96 55.59
66 1745.0 132322 20 256QAM 100 0 13.66 -41.76 55.42
2. Codec Configuration
An investigation was performed to determine the audio codec configuration to be used for testing.
The effects of codec configuration were found to be independent of radio configuration; therefore,
only one radio configuration was used for this investigation. The EVS Primary WB 5.9kbps setting
was used for the audio codec on the CMW500 for VoL TE over IMS T-coil testing. See below table
for comparisons between different codecs and codec data rates:
Table 5-2
AMR Codec Investigation — VoLTE over IMS
I WB AMR WB AMR NB AMR NB AMR . .
Codec Setting: 23.85kbps 6.60kbps 12.2Kbps 4.75kbps Orientation Band / BW Channel
Desired (dBA/m) 14.51 14.51 14.91 14.45
Undesired (dBA/m) -43.04 -43.00 -42.73 -42.44 LTE B65
Radial OMHe 132322
Frequency Response Pass Pass Pass Pass
S+N/N (dB) 57.55 57.51 57.64 56.89
Table 5-3
EVS Codec Investigation - VOLTE over IMS
I EVS Primary EVS Primary EVS Primary EVS Primary EVS Primary EVS Primary a q
Codec Setting: SWB 24.4kbps | SWB 9.6kbps | WB 24.4kbps | WB 5.9kbps | NB 24.4kbps | NB5.9kbps | Orientation [ Band/BW Chamnes
Desired (dBA/m) 16.18 16.15 14.38 13.84 14.80 14.34
Undesired (dBA/m) -41.81 -42.44 -42.01 -41.63 -43.00 -43.22
Radial LTE B66 132322
20MHz
Frequency Response Pass Pass Pass Pass Pass Pass
S+N/N (dB) 57.99 58.59 56.39 55.47 57.80 57.56
A :
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Figure 5-2

Audio Band Magnetic Curve Measurement Block Diagram
LTE TDD Uplink-Downlink Configuration Investigation for VOLTE over IMS

An investigation was performed to determine the worst-case Uplink-Downlink configuration for
VoOLTE over IMS T-Coil testing.

Per 3GPP TS 36.211, the total frame length for each TDD radio frame of length Tr = 307200 - Ts =
10 ms, where Ts is a number of time units equal to 1/(15000 x 2048) seconds. Additionally, each
radio frame consists of 10 subframes, each of length 30720 - Ts = 1 ms, and subframes can be
designated as uplink (U), downlink (D), or special subframe (S), depending on the Uplink-Downlink
configuration as indicated in Table 4.2-2 of 3GPP TS 36.211. In the transmission duty factor
calculation, the special subframe configuration with the shortest UpPTS duration within the special
subframe is used and will be applied for measurement. From 3GPP TS 36.211 Table 4.2-1, the
shortest UpPTS is 2192 - Ts which occurs in the normal cyclic prefix and special subframe
configuration 4.

See table below outlining the calculated transmission duty cycles for each Uplink-Downlink
configuration:

Table 5-4
Uplink-Downlink Configurations for Type 2 Frame Structures
Uplink-downlink Downlink-to-Uplink Subframe number Calculfm?d
configuration Switch-point periodicity Transmission
0 1 2 3 4 5 6 7 8 9 Duty Cycle (%)
0 5ms D S U U U D S U U U 61.4%
1 5ms D S U U D D S U U D 41.4%
2 5ms D S U D D D S U D D 21.4%
3 10 ms D S U U U D D D D D 30.7%
4 10 ms D S U U D D D D D D 20.7%
5 10 ms D S U D D D D D D D 10.7%
6 5ms D S U U U D S U U D 51.4%
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a. Power Class 3 Uplink-Downlink Configuration Investigation

Power Class 3 was evaluated with the following radio configuration: channel 40620, 20MHz
BW, 16QAM, 1RB, ORB offset. For Power Class 3, all configurations (0-6) are supported. The
configuration which resulted in the worst SNNR was used for full testing. Uplink-Downlink
configuration 6 was used as the worst-case configuration for Power Class 3 VoLTE over IMS
T-Coil testing. See table below for the SNNR comparison between each Uplink-Downlink

configuration:
Table 5-5
Power Class 3 VOLTE over IMS SNNR by UL-DL Configuration
Frequency Bandwidth . . . Desired Undesired SNNR
[MHz] Channel [MHz] Modulation RB Size | RB Offset | UL-DL Configuration [dB(A/m)] [dB(A/m)] [dB]
2593.0 40620 20 16QAM 1 0 0 7.36 -44.32 51.68
2593.0 40620 20 16QAM 1 1 7.28 -42.54 49.82
2593.0 40620 20 16QAM 1 0 2 7.48 -41.99 49.47
2593.0 40620 20 16QAM 1 0 3 7.47 -44.30 51.77
2593.0 40620 20 16QAM 1 0 4 7.49 -45.44 52.93
2593.0 40620 20 16QAM 1 0 5 7.55 -42.75 50.30
2593.0 40620 20 16QAM 1 0 6 7.67 -41.30 48.97

b. Conclusion

Per the investigations above, UL-DL Configuration 6 was used to evaluate Power Class 3
VOLTE over IMS.
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VONR TEST SYSTEM SETUP AND DUT CONFIGURATION

6.

. Test System Setup for VONR over IMS T-coil Testing

1. Equipment Setup

The general test setup used for VONR over IMS is shown below. The callbox used when performing
VoNR over IMS T-coil measurements is CMX500. The Data Application Unit (DAU) of the CMX500
was used to simulate the IP Multimedia Subsystem (IMS) server and provided the baseband signal
to perform NR signaling. An external USB audio interface is used to perform the A/D conversion

and ensure proper speech input level to the DUT.

Probe Measuremant Signal

IP Multimedia Subsystem

T coil Magnetic Probe =

Call signaling packets

Sipfip Test Audio v

Voice packets

Analo,
< IP/Network .qum:
Adapter Acoustic Test System

/

o Air Interface Simulator

Figure 6-1
Test Setup for VONR over IMS T-Coil Measurements

2. Audio Level Settings

Per C63.19 Table 6-1, -16dBm0 was used as the normal speech input level for VONR over IMS T-

coil testing. The acoustic test system was manually configured to ensure that the settings
for speech input and full scale levels resulted in the -16dBmO0 speech input level to the DUT for the

VoNR over IMS connection.
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Il. DUT Configuration for VoONR over IMS T-coil Testing

1. Radio Configuration

An investigation was performed to determine the waveform, modulation, and RB configuration to
be used for testing. The effects of waveform, modulation, and RB configuration were found to be
independent of band and bandwidth; therefore, only one band and bandwidth were used for this
investigation. DFT-s-OFDM, 16QAM, 1RB, 1RB offset was used for the testing as the worst-case
configuration for the handset. See below table for SNNR comparison between different radio

configurations:
Table 6-1
VoNR over IMS SNNR by Radio Configuration (CP-OFDM)
Frequency Bandwidth " . Desired Undesired SNNR
Band [MHz] Channel [MHz] Waveform Modulation RB Size | RB Offset [dB(A/m)] [dB(A/m)] [dB]
n66 1745.00 349000 40 CP-OFDM QPSK 1 1 13.49 -39.00 52.49
n66 1745.00 349000 40 CP-OFDM 16QAM 1 1 13.82 -37.79 51.61
n66 1745.00 349000 40 CP-OFDM 64QAM 1 1 13.67 -39.16 52.83
n66 1745.00 349000 40 CP-OFDM 256QAM 1 1 13.55 -41.41 54.96
Table 6-2
VoNR over IMS SNNR by Radio Configuration (DFT-s-OFDM)
Frequency Bandwidth A i Desired Undesired SNNR
Band [MHz] Channel [MHz] Waveform Modulation RB Size | RB Offset [dB(A/m)] [dB(A/m)] [dB]
n66 1745.00 349000 40 DFT-s-OFDM /2-BPSK 1 1 13.75 -41.29 55.04
n66 1745.00 349000 40 DFT-s-OFDM QPSK 1 1 13.75 -41.88 55.63
ne66 1745.00 349000 40 DFT-s-OFDM 16QAM 1 1 13.36 -38.23 51.59
n66 1745.00 349000 40 DFT-s-OFDM 16QAM 1 108 13.89 -41.14 55.03
n66 1745.00 349000 40 DFT-s-OFDM 16QAM 1 214 13.58 -41.02 54.60
n66 1745.00 349000 40 DFT-s-OFDM 16QAM 108 0 13.67 -41.96 55.63
n66 1745.00 349000 40 DFT-s-OFDM 16QAM 108 54 13.52 -41.96 55.48
n66 1745.00 349000 40 DFT-s-OFDM 16QAM 108 108 13.85 -41.96 55.81
n66 1745.00 349000 40 DFT-s-OFDM 16QAM 216 0 13.76 -41.18 54.94
n66 1745.00 349000 40 DFT-s-OFDM 64QAM 1 1 13.66 -40.04 53.70
n66 1745.00 349000 40 DFT-s-OFDM 256QAM 1 1 13.20 -40.74 53.94
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2. Codec Configuration

An investigation was performed to determine the audio codec configuration to be used for testing.
The effects of codec configuration were found to be independent of radio configuration; therefore,
only one radio configuration was used for this investigation. The EVS Primary WB 5.9 kbps setting
was used for the audio codec on the CMX500 for VoNR over IMS T-coil testing. See below table
for comparisons between different codecs and codec data rates:

Table 6-3
AMR Codec Investigation — VoNR over IMS
L WB AMR WB AMR NB AMR NB AMR . .
Codec Setting: 23.85kbps 6.60kbps 12.2Kbps 4.75kbps Orientation Band / BW Channel
Desired (dBA/m) 14.46 14.40 14.59 14.99
Undesired (dBA/m) -42.87 -42.76 -43.16 42,57 NR 166
Radial 40M"HZ 349000
Frequency Response Pass Pass Pass Pass
S+N/N (dB) 57.33 57.16 57.75 57.56
Table 6-4
EVS Codec Investigation - VONR over IMS
EVS Primary EVS Primary EVS Primary EVS Primary EVS Primary EVS Primary . .
SWB 24.4kbps | SWB 9.6kbps | WB 24.4kbps | WB 5.9kbps | NB 24.4kbps | NB5.9kbps | Orentation | Band/BW Channel
16.08 16.09 14.24 13.51 14.81 14.65
-42.51 -42.10 -41.81 -41.92 -43.09 -42.94 NR 166
Radial 40M”HZ 349000
Pass Pass Pass Pass Pass Pass
58.59 58.19 56.05 55.43 57.90 57.59
Mute on; Backlight off; Max Volume; Max Contrast
TPC = “Max Power”
40dB
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Figure 6-2

Audio Band Magnetic Curve Measurement Block Diagram
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7

. VOWIFI TEST SYSTEM SETUP AND DUT CONFIGURATION

Test System Setup for VoOWIFI over IMS T-coil Testing

Equipment Setup

The general test setup used for VoWIFI over IMS, or CMRS WIFI Calling, is shown below. The
callbox used when performing VoWIFI over IMS T-coil measurements is a CMX500. The Data
Application Unit (DAU) of the CMX500 was used to simulate the IP Multimedia Subsystem (IMS)
server.

Probe Measuremant Signal

IP Multimedia Subsystem

T coil Magnetic Probe -8

Call Signaling packets

Voice packets SIp/IP Test Audio Y,
- Analog
IP/Network Audio
Adapter

Acoustic Test System

o Air Interface Simulator

Figure 7-1
Test Setup for VOWIFI over IMS T-Coil Measurements

Audio Level Settings

Per C63.19 Table 6-1, -16dBm0 shall be used as the normal speech input level for VoWIFI over
IMS T-coil testing. The CMX500 base station simulator was manually configured to ensure that the
settings for speech input and full scale levels resulted in the -16dBmO0 speech input level to the
DUT for the VoWIFI over IMS connection.
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Il. DUT Configuration for VoWIFI over IMS T-coil Testing

1. Radio Configuration

An investigation was performed on the lowest and the highest applicable data rates and
modulations to determine the radio configuration to be used for testing. See tables below for SNNR
comparison between radio configurations in each IEEE 802.11 standard:

Table 7-1
IEEE 802.11b SNNR by Radio Configuration
i Data Rate Desired Undesired SNNR
Mode Channel Modulation [Mbps] [dB(A/m)] [dB(A/m)] [dB]
IEEE 802.11b 6 DSSS 1 13.73 -24.11 37.84
IEEE 802.11b 6 CCK 11 13.65 -23.66 37.31
Table 7-2
IEEE 802.11g/a SNNR by Radio Configuration
. Data Rate Desired Undesired SNNR
Mode Channel Modulation [Mbps] [dB(A/m)] [dB(A/m)] [dB]
IEEE 802.11g 6 BPSK 6 13.80 -24.04 37.84
IEEE 802.11g 6 64QAM 54 13.62 -24.02 37.64
Table 7-3
IEEE 802.11n 20MHz BW SNNR by Radio Configuration
Bandwidth . Desired Undesired SNNR
Mode [MHz] Channel Modulation| MCS Index [dB(A/m)] [dB(A/m)] [dB]
IEEE 802.11n 20 6 BPSK 0 13.83 -23.83 37.66
IEEE 802.11n 20 6 64QAM 7 13.49 -23.71 37.20
Table 7-4
IEEE 802.11ax SU 20MHz BW SNNR by Radio Configuration
Bandwidth . Desired Undesired SNNR
Mode [MHz] Channel Modulation| MCS Index [dB(A/m)] [dB(A/m)] [dB]
IEEE 802.11ax SU 20 6 BPSK 0 13.35 -24.39 37.74
IEEE 802.11ax SU 20 6 1024QAM 1 13.43 -23.37 36.80
Table 7-5
IEEE 802.11ac 20MHz BW SNNR by Radio Configuration
Bandwidth . Desired Undesired SNNR
Mode [MHz] Channel Modulation| MCS Index [dB(A/m)] [dB(A/m)] [dB]
IEEE 802.11ac 20 6 BPSK 0 14.05 -23.06 37.11
IEEE 802.11ac 20 6 256QAM 8 13.52 -23.48 37.00
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2. Codec Configuration

An investigation was performed to determine the audio codec configuration to be used for testing.
The effects of codec configuration were found to be independent of radio configuration; therefore,
only one radio configuration was used for this investigation. The EVS Primary WB 5.9kbps setting
was used for the audio codec on the CMX500 for VoWIFI over IMS T-coil testing. See below table
for comparisons between different codecs and codec data rates:

Table 7-6
AMR Codec Investigation — VoWIFI over IMS
A WB AMR WB AMR NB AMR NB AMR . .
Codec Setting: 23.85kbps 6.60Kbps 12.2kbps 4.75kbps Orientation Band Standard Channel
Desired (dBA/m) 14.39 14.24 14.93 14.20
Undesired (dBA/m) -23.72 -23.96 -23.75 -23.59
Radial 2.4GHz IEEE 802.11b 6
Frequency Response Pass Pass Pass Pass
S+N/N (dB), 38.11 38.20 38.68 37.79
Table 7-7
EVS Codec Investigation — VoWIFI over IMS
. EVS Primary EVS Primary EVS Primary EVS Primary EVS Primary EVS Primary N .
Codec Setting: SWB 24.4kbps | SWB 9.6kbps | WB 24.4kbps | WB 5.9kbps | NB 24.4kbps | NB5.9kbps | Onenmtation Eand S e
Desired (dBA/m) 16.36 16.38 14.32 13.65 14.73 14.20
Undesired (dBA/m) 22.99 23.83 23.90 -23.66 24.12 23.83
Radial 2.4GHz IEEE 802.11b 6
Frequency Response Pass Pass Pass Pass Pass Pass
S+N/N (dB) 39.35 40.21 38.22 37.31 38.85 38.03
Mute on; Backlight off; Max Volume; Max Contrast
40dB
f 4 Pr
WD noise Probe 0 Obe P pre-gain  fe—— curve
dB Sensitivity factor

Figure 7-2
Audio Band Magnetic Curve Measurement Block Diagram
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OTT VOIP TEST SYSTEM AND DUT CONFIGURATION

. Test System Setup for OTT VolP T-Coil Testing

1. OTT VolIP Application

Google Meet is a pre-installed application on the DUT which allows for VoIP calls in a held-to-ear
scenario. Meet uses the OPUS audio codec and supports a bitrate range of 6kb/s to 75kb/s. All air
interfaces capable of a data connection were evaluated with Google Meet.

2. Equipment Setup

A CMW500 callbox was used to perform OTT VolP T-coil measurements. The Data Application
Unit (DAU) of the CMW500 and the CMX500 was connected to the internet and allowed for an IP
data connection on the DUT. An auxiliary VolP unit was used to initiate an OTT VolIP call to the
DUT. The auxiliary VolP unit allowed for the configuration and monitoring of the OTT VolIP codec
bitrate during a call. Both high and low bitrate settings were evaluated in to determine the worst-
case configuration.

3. Audio Level Settings

Per KDB 285076 D02, an average speech level of -20dBm0 shall be used for VolIP testing. The
auxiliary VolIP unit allowed for monitoring the signal input level to ensure that the settings for speech
input and full scale levels resulted in the -20dBm0 speech input level to the DUT for the OTT VolP
call.

Il. DUT Configuration for OTT VolP T-Coil Testing

1. Codec Configuration

An investigation was performed for each applicable data mode to determine the audio codec
configuration to be used for testing. The effects of codec configuration were found to be
independent of radio configuration; therefore, only one radio configuration for each applicable data
mode was used for these investigations. The 6kbps codec setting was used for the audio codec on
the auxiliary VoIP unit for OTT VolP T-Coil testing. See below tables for comparisons between
codec data rates on all applicable data modes:

Table 8-1
Codec Investigation — OTT VolP (EDGE)

Codec Setting: 75kbps 6kbps Orientation Channel
Desired (dBA/m) 13.61 13.65
Undesired (dBA/m) -32.83 -32.15

Radial 661
Frequency Response Pass Pass
S+N/N (dB) 46.44 45.80
FCC ID: A3LSMF776U @ clement HAC (T-COIL) TEST REPORT Approved by:

Technical Manager

Filename: DuT Type' This report is Blockchain Verified. To verify the report authenticity, please visit

1M2602190015-38.A3L Portable Handset HTTPS:/\WWW.BLOCKCHAIN-VERIFIED.COM or by dlicking on the Blockchain logo. | "4 G Page 26 of 70

Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or mechanical, including photocopying and microfilm, without permission
in writing from Element. If you have any questions about this or have an enquiry about obtaining additional rights to this report or assembly of contents thereof, please contact
CT.INFO@ELEMENT.COM.


https://www.blockchain-verified.com/
mailto:ct.info@element.com
https://www.blockchain-verified.com/

Table 8-2
Codec Investigation — OTT VolP (HSPA)

Codec Setting: 75kbps 6kbps Orientation Channel
Desired (dBA/m) 13.09 12.71
Undesired (dBA/m) -36.75 -37.10
Radial 4183
Frequency Response Pass Pass
S+N/N (dB) 49.84 49.81
Table 8-3
Codec Investigation — OTT VolIP (LTE)
Codec Setting: 75kbps 6kbps Orientation Band / BW Channel
Desired (dBA/m) 13.52 13.59
Undesired (dBA/m) -35.09 -34.55 LTE B66
Radial 20MHz 132322
Frequency Response Pass Pass
S+N/N (dB) 48.61 48.14
Table 8-4
Codec Investigation — OTT VolIP (NR)
Codec Setting: 75kbps 6kbps Orientation Band / BW Channel
Desired (dBA/m) 13.62 13.54
Undesired (dBA/m) -34.28 -34.03
Radial NR n66 349000
adia 40MHz
Frequency Response Pass Pass
S+N/N (dB) 47.90 47.57
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Table 8-5
Codec Investigation — OTT VolP (WIFI)

Codec Setting: 75kbps 6kbps Orientation Band Standard Channel
Desired (dBA/m) 13.27 13.15
Undesired (dBA/m) -25.53 -25.34
Radial 2.4GHz IEEE 802.11b 6
Frequency Response Pass Pass
S+N/N (dB) 38.80 38.49

Mute on; Backlight off; Max Volume; Max Contrast
Radio Configurations can be found in Section 10.11.G

40dB
WD noise Probe 40 Prc_’t.’e. D pre-gain  (e—— curve
dB Sensitivity factor

Figure 8-1
Audio Band Magnetic Curve Measurement Block Diagram
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2. Radio Configuration for OTT VoIP (LTE)

An investigation was performed to determine the worst-case LTE band to be used for OTT VolP
testing. LTE TDD Band 41 (PC3) ANT H was used for the testing as the worst-case configuration
for the handset. See below table for SNNR comparison between different LTE bands:

Table 8-6
OTT VolIP (LTE FDD) SNNR by LTE Band
Band Fr?;::_lezr]‘cy Channel Bamj:lvzl;l t Modulation RB Size RB Offset [3;;?:’)] l::;(e:;;;;l S[zg]R
71 (ANT A) 680.5 133297 20 16QAM 1 0 13.49 -35.53 49.02
71 (ANTE) 680.5 133297 20 16QAM 1 0 13.29 -27.96 41.25
12 (ANT A) 707.5 23095 10 16QAM 1 0 13.51 -31.61 45.12
12 (ANTE) 707.5 23095 10 16QAM 1 0 13.29 -28.09 41.38
13 (ANT A) 782.0 23230 10 16QAM 1 0 13.46 29.23 42.69
13 (ANTE) 782.0 23230 10 16QAM 1 0 13.41 -25.55 38.96
14 (ANT A) 793.0 23330 10 16QAM 1 0 13.50 -35.31 48.81
14 (ANT E) 793.0 23330 10 16QAM 1 0 13.39 -31.09 44.48
26 (ANT A) 8315 26865 15 16QAM 1 0 13.39 -36.02 49.41
26 (ANT E) 8315 26865 15 16QAM 1 0 13.35 -30.55 43.90
66 (ANT B) 1745.0 132322 20 16QAM 1 0 13.58 -33.09 46.67
66 (ANT H) 1745.0 132322 20 16QAM 1 0 13.35 -33.49 46.84
25 (ANT B) 1882.5 26365 20 16QAM 1 0 13.45 -28.47 41.92
25 (ANT H) 1882.5 26365 20 16QAM 1 0 13.55 -30.73 44.28
30 (ANT B) 2310.0 27710 10 16QAM 1 0 13.44 -31.82 45.26
30 (ANT H) 2310.0 27710 10 16QAM 1 0 13.47 -26.45 39.92
7 (ANT B) 2535.0 21100 20 16QAM 1 0 13.45 -33.11 46.56
7 (ANT H) 2535.0 21100 20 16QAM 1 0 13.52 -30.01 43.53
Table 8-7
OTT VolIP (LTE TDD) SNNR by LTE Band

Band F"m‘l’_lez']‘cy Channel Ba;‘hﬁl_"l’z';“h Modulation | RBSize | RB Offset [3;;;‘:’)] l;:;(e:;:;‘]’ s[::]R
41 (PC3) (ANTB)|  2593.0 40620 20 16QAM 1 0 13.43 -25.40 38.83
41 (PC3) (ANTH)|  2593.0 40620 20 16QAM 1 0 13.33 -23.78 37.11
48 (ANT F) 3625.0 55990 20 16QAM 1 0 13.32 -28.46 41.78

3. LTE TDD Uplink Carrier Aggregation for OTT VolP

LTE TDD ULCA was evaluated to ensure LTE TDD standalone was the worst-case scenario. The
configurations in Table 8-8 were determined from Table 8-7 and satisfy the configuration
requirements as defined in 3GPP 36.101.

Table 8-8
LTE TDD SNNR for OTT VolP Uplink Carrier Aggregation
PCC scc
Combination PCC 150c wupLy|PEC UL/DL) i PCC UL RB SCC  |see wiypLy|SCC (UL/L) sccuLrg| Desired [ Undesired | SNNR
PCC Band Ba;::lvxn]dth S Fre[;:r;cy Modulation [Pcc uL# Re| T It F8 | scc gand ot Sy S scc uLRa| SCS UL R | aB(am)] | [dB@m)] | [dB]
CA_48C LTE B48 20 55990 3625.0 16QAM 1 0 LTE B48 20 55792 3605.2 160AM 1 9% 13.96 -28.39 4235
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4. Radio Configuration for OTT VolP (NR) Radio Configuration for OTT VolP (NR)

An investigation was performed to determine the worst-case NR band to be used for OTT VolP
testing. NR TDD n38 ANT H was used for the testing as the worst-case configuration for the
handset. See below table for SNNR comparison between different NR bands:

Table 8-9
OTT VoIP (NR FDD) SNNR by NR Band
Band Frisll;lezr]‘cy Channel Ba;::lvzl;j i Waveform Modulation RB Size | RB Offset [:;;;:)] l;:g(e:;;:‘]’ s[:g;a
n71 (ANT A) 680.5 136100 35 DFT-s-OFDM 16QAM 1 1 13.54 -34.29 47.83
n71 (ANT E) 680.5 136100 35 DFT-s-OFDM 16QAM 1 1 13.36 -29.49 42.85
n12 (ANT A) 707.5 141500 15 DFT-s-OFDM 16QAM 1 1 13.55 -34.95 48.50
n12 (ANTE) 707.5 141500 15 DFT-s-OFDM 16QAM 1 1 13.49 -31.03 44.52
n14 (ANT A) 793.0 158600 10 DFT-s-OFDM 16QAM 1 1 13.49 -34.96 48.45
n14 (ANT E) 793.0 158600 10 DFT-s-OFDM 16QAM 1 1 13.45 -30.90 44.35
n26 (ANT A) 831.5 166300 20 DFT-s-OFDM 16QAM 1 1 13.65 -33.16 46.81
n26 (ANTE) 831.5 166300 20 DFT-s-OFDM 16QAM 1 1 13.36 -27.10 40.46
n70 (ANT B) 1702.5 340500 15 DFT-s-OFDM 16QAM 1 1 13.62 -32.05 45.67
n70 (ANT H) 1702.5 340500 15 DFT-s-OFDM 16QAM 1 1 13.43 -30.72 44.15
n66 (ANT B) 1745.0 349000 45 DFT-s-OFDM 16QAM 1 1 13.54 -34.03 47.57
n66 (ANT H) 1745.0 349000 45 DFT-s-OFDM 16QAM 1 1 13.42 -32.59 46.01
n25 (ANT B) 1882.5 376500 40 DFT-s-OFDM 16QAM 1 1 13.58 -33.20 46.78
n25 (ANT H) 1882.5 376500 40 DFT-s-OFDM 16QAM 1 1 13.38 -32.98 46.36
n30 (ANT B) 2310.0 462000 10 DFT-s-OFDM 16QAM 1 1 13.49 -31.16 44.65
n30 (ANT H) 2310.0 462000 10 DFT-s-OFDM 16QAM 1 1 13.30 -29.50 42.80
n7 (ANT B) 2535.0 507000 40 DFT-s-OFDM 16QAM 1 1 13.45 -34.27 47.72
n7 (ANT H) 2535.0 507000 40 DFT-s-OFDM 16QAM 1 1 13.24 -31.13 44.37
Table 8-10
OTT VolIP (NR TDD) SNNR by NR Band
Band Fr?:n::'cy Channel Be Fh::zl]d £ Waveform Modulation RB Size | RB Offset [3;;;:;] l;:;(e:;:);‘ S[::]R
n41 (PC2, ANT B) 2592.99 518598 100 DFT-s-OFDM 16QAM 1 1 13.51 -26.04 39.55
n38 (ANT H) 2592.99 518598 100 DFT-s-OFDM 16QAM 1 1 13.23 -24.32 37.55
n77 (DoD, PC2, ANT F) 3500.01 633334 100 DFT-s-OFDM 16QAM 1 1 13.62 -30.00 43.62
n48 (ANT F) 3624.99 641666 40 DFT-s-OFDM 16QAM 1 1 13.97 -26.42 40.39
n77 (PC2, ANT F) 3840.00 656000 100 DFT-s-OFDM 16QAM 1 1 13.43 -26.41 39.84
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9. FCC 3G MEASUREMENTS

. GSM Test Configurations

FR V2 Was used for the testing as the worst-case configuration for the handset.

Table 8-9
Codec Investigation - GSM
Configuration: FR V1 FR V2 HR V1 Orientation Channel
Desired (dBA/m) 13.79 13.26 13.50
Undesired (dBA/m) -24.43 -24.40 -26.95
Radial 190
Frequency Response Pass Pass Pass
S+N/N (dB) 38.22 37.66 40.45
Mute on; Backlight off; Max Volume; Max Contrast
GSM850: PCL=0,
; 40 Probe 40d8
WD noise e —gai —— curve
Prope dB Sensitivity pfr:agjrm
Figure 8-2

Audio Band Magnetic Curve Measurement Block Diagram

Il. UMTS Test Configurations
WB AMR 6.60kbps, was used for the testing as the worst-case configuration for the handset.
Table 8-10
Codec Investigation - UMTS
. WB AMR WB AMR NB AMR NB AMR o
Codec Setting: 23.85kbps 6.60kbps 12.2kbps 4.75kbps Orientation Channel
Desired (dBA/m) 13.41 13.16 14.21 13.94
Undesired (dBA/m) -45.39 -45.12 -44.70 -45.03
Radial 4132
Frequency Response Pass Pass Pass Pass
S+N/N (dB) 58.80 58.28 58.91 58.97
Mute on; Backlight off; Max Volume; Max Contrast
TPC="All 1s"
40dB
WD noise Probe 40 Prc.’t.)e. f—p  PrE-gaiN  [e— curve
dB Sensitivity factor

Figure 8-3
Audio Band Magnetic Curve Measurement Block Diagram
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10. T-COIL TEST SUMMARY

Table 10-1
Consolidated Tabled Results
. . Freq.
Primary Pts |Secondary Pts Cont.lguc?us Contiguous Response |C63.19 Verdict
Longitudinal Transverse .
Margin
GSM Compliant
UMTS Compliant
LTE FDD Compliant
LTE TDD Compliant
NR FDD Compliant
NR TDD Compliant
WLAN Compliant
U-NII Compliant
OTT VolP Compliant
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l. Raw Handset Data

Table 10-2
Raw Data Results for GSM
. . ) Desired Undesired |Ambient Noise S+N/N Test
Mode Orientation Channel Ant Config. [dB(Am)] [dB(Am)] [dB(AIm)] (dB) Coordinates
128 A 13.92 -25.52 39.44
GSM850 Radial 190 A 13.94 -25.20 -59.79 39.14 11.0,-10.0
251 A 13.98 -25.35 39.33
512 B 13.93 -22.69 36.62
GSM1900 Radial 661 B 13.99 -22.29 -59.79 36.28 11.0,-10.0
810 B 13.92 -23.07 36.99
Table 10-3
Raw Data Results for GSM — ASDIV
. . ) Desired Undesired |Ambient Noise S+N/N Test
Mode Orientation Channel Ant Config. [dB(A/m)] [dB(Am)] [dB(AIm)] (dB) Coordinates
128 E 14.01 -24.40 38.41
GSM850 Radial 190 E 13.26 -24.40 -59.79 37.66 11.0,-10.0
251 E 13.92 -24.21 38.13
Table 10-4
Worst-Case Scan Results for GSM
. . Frequency Frequency
Mode Orientation Channel Ant Config. Primary Pts SOy Cont_lguo_us S Response Verdict Response
Pts Longitudinal | Transverse ) A
Margin (dB) Coordinates
C63.19-2019 T-Coil Scan
GSM1900 Radial 661 B 294 420 22 26 PASS 11.0, -10.0
Table 10-5
Raw Data Results for UMTS
. . ) Desired Undesired |Ambient Noise S+N/N Test
Mode Orientation Channel Ant Config. [dB(Am)] [dB(Am)] [dB(Am)] (dB) Coordinates
4132 A 13.16 -45.12 58.28
UMTS V Radial 4183 A 13.04 -45.23 -59.79 58.27 11.0,-10.0
4233 A 13.03 -45.36 58.39
1312 B 13.07 -45.23 58.30
UMTS IV Radial 1412 B 13.10 -45.13 -59.79 58.23 11.0,-10.0
1513 B 13.01 -45.33 58.34
9262 B 13.06 -45.28 58.34
umMmTS i Radial 9400 B 13.05 -45.10 -59.79 58.15 11.0,-10.0
9538 B 13.03 -44.90 57.93
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Table 10-6

Raw Data Results for UMTS — ASDIV

. . ) Desired Undesired |Ambient Noise S+N/N Test
Mode Orientation Channel Ant Config. [dB(Am)] [dB(Am)] [dB(Am)] (dB) Coordinates
4132 E 13.12 -45.03 58.15
UMTS V Radial 4183 E 13.18 -45.01 -59.79 58.19 11.0,-10.0
4233 E 13.08 -44.54 57.62
Table 10-7
Worst-Case Scan Results for UMTS
. . Frequency Frequency
Mode Orientation Channel Ant Config. Primary Pts SEESIEERY Cont_lgut?us S Response Verdict Response
Pts Longitudinal | Transverse ) A
Margin (dB) Coordinates
C63.19-2019 T-Coil Scan
UMTS V Radial 4233 E 526 662 26 26 0.65 PASS 11.0,-10.0
Table 10-8
Raw Data Results for LTE B71
. . . . Desired Undesired |Ambient Noise S+N/N Test
Mode Orientation Bandwidth Channel Ant Config. [dB(AIm)] [dB(AIm)] [dB(AIm)] (dB) Coordinates
LTE Band Radial 20MHz 133297 A 13.59 -35.54 5837 49.13 11.0,-10.0
71 20MHz 133297 E 13.52 -33.16 46.68
Table 10-9
Raw Data Results for LTE B12
. . . . Desired Undesired |Ambient Noise S+N/N Test
Mode Orientation Bandwidth Channel Ant Config. [dB(Am)] [dB(Am)] [dB(Am)] (dB) Coordinates
LTE Band Radial 10MHz 23095 A 13.53 -41.47 58.37 55.00 110,100
12 10MHz 23095 E 14.00 -41.38 55.38
Table 10-10
Raw Data Results for LTE B13
. . . . Desired Undesired |Ambient Noise S+N/N Test
Mode Orientation Bandwidth Channel Ant Config. [dB(Am)] [dB(AM)] [dB(Am)] (dB) Coordinates
LTE Band Radial 10MHz 23230 A 13.42 -40.75 58.37 5417 11.0,-10.0
13 10MHz 23230 E 13.49 -40.89 54.38
Table 10-11
Raw Data Results for LTE B14
. . . . Desired Undesired |Ambient Noise S+N/N Test
Mode Orientation Bandwidth Channel Ant Config. [dB(Am)] [dB(Am)] [dB(Am)] (dB) Coordinates
LTE Band Radial 10MHz 23330 A 13.61 -33.63 5837 47.24 11.0,-10.0
14 10MHz 23330 E 13.76 -35.56 49.32
Table 10-12
Raw Data Results for LTE B26
. . . . Desired Undesired |Ambient Noise S+N/N Test
Mode Orientation Bandwidth Channel Ant Config. [dB(AIm)] [dB(AIm)] [dB(AIm)] (dB) Coordinates
LTE Band Radial 15MHz 26865 A 13.72 -41.14 5837 54.86 11.0,-10.0
26 15MHz 26865 E 13.71 -35.87 49.58
A d by:
FCC ID: A3LSMF776U @ clement HAC (T-COIL) TEST REPORT pproved by
Technical Manager
Filename: DuT Type: This report is Blockchain Verified. To verify the report authenticity, please visit page 34 of 70
1M2602190015-38.A3L Portable Handset HTTPS:/WWW.BLOCKCHAIN-VERIFIED.COM or by clicking on the Blockchain logo.

Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or mechanical, including photocopying and microfilm, without permission
in writing from Element. If you have any questions about this or have an enquiry about obtaining additional rights to this report or assembly of contents thereof, please contact
CT.INFO@ELEMENT.COM.



https://www.blockchain-verified.com/
mailto:ct.info@element.com
https://www.blockchain-verified.com/

Table

10-13

Raw Data Results for LTE B66

. . . . Desired Undesired |Ambient Noise S+N/N Test
Mode Orientation Bandwidth Channel Ant Config. [dB(AIm)] [dB(AIm)] [dB(AIm)] (dB) Coordinates
LTE Band Radial 20MHz 132322 B 13.58 -36.69 5837 50.27 11.0,-10.0
66 20MHz 132322 H 13.60 -35.40 49.00
Table 10-14
Raw Data Results for LTE B25
. . . . Desired Undesired |Ambient Noise S+N/N Test
Mode Orientation Bandwidth Channel Ant Config. [dB(AIm)] [dB(AIm)] [dB(AIm)] (dB) Coordinates
LTE Band Radial 20MHz 26365 B 13.58 -38.76 5837 52.34 11.0,-10.0
25 20MHz 26365 H 13.74 -32.05 45.79
Table 10-15
Raw Data Results for LTE B30
. . . . Desired Undesired |Ambient Noise S+N/N Test
Mode Orientation Bandwidth Channel Ant Config. [dB(Am)] [dB(Am)] [dB(AIm)] (dB) Coordinates
LTE Band Radial 10MHz 27710 B 13.55 -33.27 58.37 46.82 11.0,-10.0
30 10MHz 27710 H 13.72 27.07 40.79
Table 10-16
Raw Data Results for LTE B7
. . ) 5 Desired Undesired |Ambient Noise S+N/N Test
Mode Orientation Bandwidth Channel Ant Config. [dB(Am)] [dB(Am)] [dB(Am)] (dB) Coordinates
20MHz 21100 B 13.58 -35.73 49.31
LTE Band 7 i -58. .0,-10.
Radial 20MHz 21100 H 13.26 -31.35 °8.37 44.61 11.0,-100
Table 10-17
Raw Data Results for LTE B41 Power Class 3
. . . . Desired Undesired |Ambient Noise S+N/N Test
Mode Orientation Bandwidth Channel Ant Config. [dB(Am)] [dB(Am)] [dB(Am)] (dB) Coordinates
20MHz 40620 B 13.69 -27.57 41.26
20MHz 40620 H 13.65 -24.14 37.79
15MHz 41490 H 13.78 -24.17 37.95
LTE Band 41 15MHz 41055 H 13.68 -22.70 36.38
(PC3) Radial 15MHz 40620 H 13.62 -24.14 -68.37 37.76 11.0,-10.0
15MHz 40185 H 13.79 -22.21 36.00
15MHz 39750 H 13.62 -22.70 36.32
10MHz 40620 H 13.79 -25.68 39.47
5MHz 40620 H 13.80 -24.35 38.15
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Table 10-18
Raw Data Results for LTE B48

. . . . Desired Undesired |Ambient Noise S+N/N Test
Mode Orientation Bandwidth Channel Ant Config. [dB(AIm)] [dB(AIm)] [dB(AIm)] (dB) Coordinates
LTE Band .
48 Radial 20MHz 55990 F 13.67 -32.89 -58.37 46.56 11.0,-10.0
Table 10-19
Worst-Case Scan Results for LTE
. . . ) . Secondary | Contiguous | Conti [iCE oGy ) HICE IOy
Mode Orientation Bandwidth Channel Ant Config. Primary Pts = Response Verdict Response
Pts Longitudinal | Transverse ) g
Margin (dB) Coordinates
€63.19-2019 T-Coil Scan
BB EEEC Radial 15MHz 40185 161 325 19 26 0.8 PASS 11.0,-10.0
(PC3)
Table 10-20
Raw Data Results for NR n71
. . . . Desired Undesired |Ambient Noise S+N/N Test
Mode Orientation Bandwidth Channel Ant Config [dB(AIm)] [dB(Am)] [dB(Am)] (dB) Coordinates
NR n71 Radial 35MHz 136100 A 13.51 -42.34 58.98 55.85 11.0,-10.0
35MHz 136100 E 13.73 -42.19 55.92
Table 10-21
Raw Data Results for NR n12
. . . Desired Undesired |Ambient Noise S+N/N Test
Mode Orientation Bandwidth Channel Ant Config [dB(Am)] [dB(AIm)] [dB(AM)] (dB) Coordinates
NR n12 Radial 15MHz 141500 A 13.37 -41.78 58.98 55.15 11.0,-10.0
15MHz 141500 E 13.15 -40.96 54.11
Table 10-22
Raw Data Results for NR n14
: . . Desired Undesired |Ambient Noise S+N/N Test
Mode Orientation Bandwidth Channel Ant Config [dB(Am)] [dB(AIm)] [dB(Am)] (dB) Coordinates
NR n14 Radial 10MHz 158600 A 13.40 -43.04 58.98 56.44 11.0,-10.0
10MHz 158600 E 13.57 -41.76 55.33
Table 10-23
Raw Data Results for NR n26
. . . . Desired Undesired |Ambient Noise S+N/N Test
Mode Orientation Bandwidth Channel Ant Config [dB(AIm)] [dB(AIm)] [dB(AIm)] (dB) Coordinates
NR n26 Radial 20MHz 166300 A 13.20 -42.88 58.98 56.08 11.0,-10.0
20MHz 166300 E 13.73 -41.46 55.19
Table 10-24
Raw Data Results for NR n70
. . . . Desired Undesired |Ambient Noise S+N/N Test
Mode Orientation Bandwidth Channel Ant Config [dB(AIm)] [dB(AIm)] [dB(AIm)] (dB) Coordinates
NR n70 Radial 15MHz 340500 B 13.72 -38.34 58.98 52.06 11.0,-10.0
15MHz 340500 H 13.32 -36.22 49.54
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Table 10-25

Raw Data Results for NR n66

. . . " Desired Undesired |Ambient Noise S+N/N Test
Mode Orientation Bandwidth Channel Ant Config [dB(AIm)] [dB(AIm)] [dB(AIm)] (dB) Coordinates
NR n66 Radial 45MHz 349000 B 13.36 -38.23 58.98 51.59 11.0,-10.0
45MHz 349000 H 13.13 -33.55 46.68
Table 10-26
Raw Data Results for NR n25
. . . . Desired Undesired |Ambient Noise S+N/N Test
Mode Orientation Bandwidth Channel Ant Config [dB(AIm)] [dB(AIm)] [dB(AIm)] (dB) Coordinates
40MH! B 13.11 -37.7 .
NR n25 Radial OMHz S76500 3 37.78 -58.98 °0.89 11.0-10.0
40MHz 376500 H 13.40 -36.99 50.39
Table 10-27
Raw Data Results for NR n30
. . . . Desired Undesired |Ambient Noise S+N/N Test
Mode Orientation Bandwidth Channel Ant Config [dB(AIm)] [dB(AIm)] [dB(AIm)] (dB) Coordinates
NR n30 Radial 10MHz 462000 B 13.37 -34.39 58.98 47.76 11.0,-10.0
10MHz 462000 H 13.10 -28.11 41.21
Table 10-28
Raw Data Results for NR n30
. . . " Desired Undesired |Ambient Noise S+N/N Test
Mode Orientation Bandwidth Channel Ant Config [dB(AIm)] [dB(AIm)] [dB(Am)] (dB) Coordinates
MH B 13.7 -36.62 4
NR n7 Radial SOMHz 507000 3.78 306 -58.98 50.40 11.0,-10.0
50MHz 507000 H 13.23 -32.47 45.70
Table 10-29
Raw Data Results for NR n41 (PC2)
. . . . Desired Undesired |Ambient Noise S+N/N Test
Mode Orientation Bandwidth Channel Ant Config [dB(Am)] [dB(Am)] [dB(Am)] (dB) Coordinates
"l(sé';)‘l Radial 100MHz 518598 B 13.73 -26.86 -58.98 40.59 11.0,-10.0
Table 10-30
Raw Data Results for NR n38
. . . . Desired Undesired |Ambient Noise S+N/N Test
Mode Orientation Bandwidth Channel Ant Config [dB(AIm)] [dB(AIm)] [dB(AIm)] (dB) Coordinates
40MHz 519000 H 13.40 -24.55 37.95
30MHz 519000 H 13.13 -24.62 37.75
25MHz 516500 H 13.38 -24.02 37.40
25MHz 517760 H 13.67 -24.36 38.03
NR n38 Radial 25MHz 519000 H 13.29 -24.41 58.98 37.70 110,-10.0
25MHz 520240 H 13.47 -24.89 38.36
25MHz 521500 H 13.15 -24.77 37.92
20MHz 519000 H 13.20 -24.88 38.08
15MHz 519000 H 12.98 -25.04 38.02
10MHz 519000 H 13.40 -24.82 38.22
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Table 10-31
Raw Data Results for NR n77 (DoD, PC2

. . . ) Desired Undesired [Ambient Noise S+N/N Test
Mode Orientation Bandwidth Channel Ant Config [dB(Am)] [dB(Am)] [dB(Am)] (dB) Coordinates
NR n77 .
(DoD, PC2) Radial 100MHz 633334 F 13.69 -31.66 -58.37 45.35 11.0,-10.0
Table 10-32
Raw Data Results for NR n48
. . . . Desired Undesired |Ambient Noise S+N/N Test
Mode Orientation Bandwidth Channel Ant Config [dB(Am)] [dB(AM)] [dB(AM)] (dB) e
NR n48 Radial 40MHz 641666 F 13.68 -38.39 -58.37 52.07 11.0,-10.0

Table 10-33
Raw Data Results for NR n77 (PC2)

. . . ) Desired Undesired |Ambient Noise S+N/N Test
Mode Orientation Bandwidth Channel Ant Config [dB(A/m)] [dB(Am)] [dB(Am)] (dB) Coordinates
N(IEC?Z-,)-’ Radial 100MHz 656000 F 13.68 -30.19 -58.37 43.87 11.0,-10.0

Table 10-34
Worst-Case Scan Results for NR

q Frequency Frequency
C
Mode Orientation Bandwidth Channel PUT . Primary Pts Seconcarv il NS o Resp Verdict Response
Configuration Pts Longitudinal | Transverse ) o
Margin (dB) Coordinates
€63.19-2019 T-Coil Scan
NR n38 | Radial | 25MHz | 516500 | H | 180 ‘ 318 ‘ 17 ‘ 26 ‘ 0.6 | PASS | 11.0,-10.0
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Table 10-35
Raw Data Results for 2.4GHz WIFI - MIMO
Mode Orientation Channel Desired Undesired |Ambient Noise S+N/N Test
[dB(A/m)] [dB(A/m)] [dB(A/m)] (dB) Coordinates
IEEE .
802.11b Radial 6 13.56 -24.04 -58.37 37.60 11.0,-10.0
IEEE :
802.11q Radial 6 13.70 -23.32 -58.37 37.02 11.0,-10.0
1 13.46 -22.83 36.29
IEEE 802.11n Radial 6 13.50 -22.21 -58.37 35.71 11.0,-10.0
11 13.67 -22.70 36.37
IEEE .
802.11ac Radial 6 13.66 -23.50 -58.37 37.16 11.0,-10.0
IEEE .
802.11ax SU Radial 6 13.62 -23.55 -58.37 3717 11.0,-10.0
IEEE .
802.11ax RU Radial 6 13.60 -24.98 -58.37 38.58 11.0,-10.0
IEEE .
802.11be SU Radial 6 13.47 -24.55 -58.37 38.02 11.0,-10.0
1252 Radial 6 13.38 23.86 -58.37 37.24 11.0,-10.0
802.11be RU : o : . T
Table 10-36
Raw Data Results for 5GHz WIFI IEEE 802.11a - MIMO
. . . Desired Undesired |Ambient Noise S+N/N Test
Mode Orientation Bandwidth U-NII Channel [dB(Am)] [dB(Am)] [dB(Am)] (dB) Coordinates
IEEE ’
802.11a Radial 20MHz 1 40 13.58 -23.37 -58.37 36.95 11.0,-10.0
Table 10-37
Raw Data Results for 5GHz WIFI IEEE 802.11n - MIMO
A . . Desired Undesired |Ambient Noise S+N/N Test
Mode Orientation Bandwidth U-NII Channel [dB(Am)] [dB(Am)] [dB(Am)] (dB) Coordinates
IEEE )
802.11n Radial 20MHz 1 40 13.81 -24.98 -58.37 38.79 11.0,-10.0
Table 10-38
Raw Data Results for 5GHz WIFI IEEE 802.11ac — MIMO
. . " Desired Undesired |Ambient Noise S+N/N Test
Mode Orientation Bandwidth U-NII Channel [dB(Am)] [dB(Am)] [dB(Am)] (dB) Coordinates
IEEE )
802.11ac Radial 20MHz 1 40 13.79 -24.87 -58.37 38.66 11.0,-10.0
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Table 10-39
Raw Data Results for 5GHz WIFI IEEE 802.11ax — MIMO

. . . Desired Undesired |Ambient Noise S+N/N Test
Mode Orientation Bandwidth U-NII Channel [dB(Am)] [dB(Am)] [dB(A/m)] (dB) Coordinates
IEEE .
Radial 20MHz 1 40 13.68 -24.83 -58.37 38.51 11.0,-10.0
802.11ax
IEEE )
Radial 20MHz 1 40 13.52 -24.19 -58.37 37.71 11.0,-10.0
802.11ax
Table 10-40
Raw Data Results for 5GHz WIFI IEEE 802.11be — MIMO
. . . Desired Undesired |Ambient Noise S+N/N Test
Mode Orientation Bandwidth U-NII Channel [dB(Am)] [dB(A/m)] [dB(Am)] (dB) Coordinates
1535 Radial 20MH. 1 40 13.74 24.33 -58.37 38.07 11.0,-10.0
802.11be z : o : : -
IEEE Radial 20MH 1 40 13.87 25.16 -568.37 39.03 11.0,-10.0
802.11be “ ) e : : T
Table 10-41
Worst-Case Scan Results for WIFI — MIMO
. . Frequency Frequency
Mode Orientation Channel Primary Pts ST Cont.lgutfus T LD Response Verdict Response
Pts Longitudinal | Transverse ) .
Margin (dB) Coordinates
C63.19-2019 T-Coil Scan
IEEE 802.11g Radial 1 205 360 18 26 0.74 PASS 11.0,-10.0
Table 10-42
Raw Data Results for EDGE (OTT VolIP)
. . ) Desired Undesired |Ambient Noise S+N/N Test
Mode Orientation Channel Ant Config. [dB(Am)] [dB(Am)] [dB(Am)] (dB) Coordinates
EDGE850 Radial 190 A 13.65 -32.15 -59.79 45.80 11.0,-10.0
EDGE1900 Radial | 661 | B [ 1377 | 2399 | 5979 | 3776 | 11.0,-100
Table 10-43
Raw Data Results for EDGE — ASDIV (OTT VolP)
. . . Desired Undesired |Ambient Noise S+N/N Test
Mode Orientation Channel Ant Config. [dB(Am)] [dB(Am)] [dB(Am)] (dB) Coordinates
EDGE850 Radial 190 A 13.18 -30.07 -59.79 43.25 11.0,-10.0
A :
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Table 10-44

Raw Data Results for HSPA (OTT VolP)

. . . Desired Undesired |Ambient Noise S+N/N Test
Mode Orientation Channel Ant Config. [dB(Am)] [dB(Am)] [dB(Am)] (dB) Coordinates
HSPAV Radial 4183 A 12.71 -37.10 -59.79 49.81 11.0,-10.0
HSPAIV [ Radial | 1412 | B [ 1319 | 3658 | -5979 | 4977 [ 110,-100
HSPAIl | Radial | 9400 | B [ 1300 | 3645 | 5979 | 4945 [ 11.0,-100
Table 10-45
Raw Data Results for HSPA — ASDIV (OTT VolP)
. . . Desired Undesired |Ambient Noise S+N/N Test
Mode Orientation Channel Ant Config. [dB(A/m)] [dB(Am)] [dB(AIm)] (dB) Coordinates
HSPAV Radial 4183 E 12.91 -36.34 -59.79 49.25 11.0,-10.0
Table 10-46
Raw Data Results for LTE TDD B41 (PC3) ANT B (OTT VolP)
. . N Desired Undesired |Ambient Noise S+N/N Test
Mode Orientation Bandwidth Channel [dB(Am)] [dB(Am)] [dB(A/m)] (dB) Coordinates
20MHz 40620 13.33 -23.78 37.11
15MHz 41490 13.18 -24.30 37.48
15MHz 41055 13.28 -25.13 38.41
LTE Band Radial 15MHz 40620 13.34 -22.94 5837 36.28 11.0,-10.0
41 (PC3) 15MHz 40185 13.07 -24.52 37.59
15MHz 39750 13.35 -24.63 37.98
10MHz 40620 12.89 -23.88 36.77
5MHz 40620 13.25 -23.63 36.88
Table 10-47
Raw Data Results for NR TDD n38 (OTT VolP)
. . . ) Desired Undesired [Ambient Noise S+N/N Test
Mode Orientation Bandwidth Channel Ant Config [dB(Am)] [dB(Am)] [dB(Am)] (dB) Coordinates
40MHz 519000 H 13.23 -24.32 37.55
30MHz 519000 H 13.39 -22.89 36.28
25MHz 516500 H 13.09 -22.74 35.83
25MHz 517760 H 13.48 -22.61 36.09
NR n38 Radial 25MHz 519000 H 13.39 -22.70 58.37 36.09 11.0,-10.0
25MHz 520240 H 13.49 -22.88 36.37
25MHz 521500 H 13.48 -22.96 36.44
20MHz 519000 H 13.38 -23.13 36.51
15MHz 519000 H 13.43 -23.07 36.50
10MHz 519000 H 13.46 -22.74 36.20
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Table 10-48

Raw Data Results for 2.4GHz WIFI — SISO (OTT VolP)

Mode Orientation Channel Desired Undesired |Ambient Noise S+N/N Test
[dB(A/m)] [dB(A/m)] [dB(A/m)] (dB) Coordinates
IEEE .
802.11b Radial 6 13.15 -25.34 -58.37 38.49 11.0,-10.0
IEEE .
802.119 Radial 6 13.10 -24.61 -58.37 37.71 11.0,-10.0
IEEE .
802.11n Radial 6 13.10 -24.67 -568.37 37.77 11.0,-10.0
IEEE .
802.11ac Radial 6 13.79 -23.93 -58.37 37.72 11.0,-10.0
IEEE .
802.11ax SU Radial 6 13.63 -24.16 -58.37 37.79 11.0,-10.0
IEEE .
802.11ax RU Radial 6 13.43 -24.65 -58.37 38.08 11.0,-10.0
IEEE Radial 6 13.25 25.00 58.37 38.25 11.0,-10.0
802.11be SU adia : 20 - : 210
IEEE .
802.11be RU Radial 6 13.33 -25.57 -58.37 38.90 11.0,-10.0
Table 10-49
Raw Data Results for 5GHz WIFI IEEE 802.11a — SISO (OTT VolP)
. . . Desired Undesired |Ambient Noise S+N/N Test
Mode Orientation Bandwidth U-NII Channel [dB(Am)] [dB(Am)] [dB(Am)] (dB) Coordinates
IEEE .
802.11a Radial 20MHz 1 40 13.02 -24.90 -58.37 37.92 14.0,-8.0
Table 10-50
Raw Data Results for 5GHz WIFI IEEE 802.11n — SISO (OTT VolP)
. . . Desired Undesired |Ambient Noise S+N/N Test
Mode Orientation Bandwidth U-NII Channel [dB(Am)] [dB(Am)] [dB(Am)] (dB) o .
IEEE )
802.11a Radial 20MHz 1 40 13.17 -25.14 -58.37 38.31 11.0,-10.0
Table 10-51
Raw Data Results for 5GHz WIFI IEEE 802.11ac — SISO (OTT VolIP)
. . . Desired Undesired |Ambient Noise S+N/N Test
Mode Orientation Bandwidth U-NII Channel [dB(Am)] [dB(Am)] [dB(A/m)] (dB) Coordinates
IEEE .
802.11n Radial 20MHz 1 40 13.18 -25.70 -58.37 38.88 11.0,-10.0
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Table 10-52

Raw Data Results for 5GHz WIFI IEEE 802.11ax — SISO (OTT VolIP)

. . . Desired Undesired |Ambient Noise S+N/N Test
Mode Orientation Bandwidth U-NII Channel [dB(A/m)] [dB(Am)] [dB(A/m)] (dB) Coordinates
IEEE .
802.11ax Radial 20MHz 1 40 13.43 -24.83 -568.37 38.26 11.0,-10.0
IEEE Radial 20MH. 1 40 13.39 24.90 58.37 38.29 11.0,-10.0
802.11ax adia z . -24. -58. . .0, -10.
Table 10-53
Raw Data Results for 5GHz WIFI IEEE 802.11be — SISO (OTT VolP)
. . . Desired Undesired |Ambient Noise S+N/N Test
Mode Orientation Bandwidth U-NII Channel [dB(Am)] [dB(Am)] [dB(Am)] (dB) Coordinates
IEEE .
80211be Radial 20MHz 1 40 13.48 -24.73 -58.37 38.21 11.0,-10.0
IEEE Radial 20MH. 1 40 13.77 24.96 -58.37 38.73 11.0,-10.0
802.11be 2 . -24. } } 0,-10.
Table 10-54
Raw Data Results for 2.4GHz WIFI — MIMO (OTT VolP)
Mode Orientation Channel Desired Undesired [Ambient Noise S+N/N Test
[dB(A/m)] [dB(A/m)] [dB(A/m)] (dB) Coordinates
IEEE .
- -58. 11.0, -10.
802.11b Radial 6 13.43 24.98 58.37 38.41 0,-10.0
IEEE .
802.11g Radial 6 13.31 -25.13 -58.37 38.44 11.0,-10.0
IEEE .
802.11n Radial 6 13.29 -24.09 -58.37 37.38 11.0,-10.0
IEEE .
802.11ac Radial 6 13.46 -24.31 -58.37 37.77 11.0,-10.0
IEEE .
802.11ax SU Radial 6 13.43 -24.33 -58.37 37.76 11.0,-10.0
IEEE .
802.11ax RU Radial 6 13.44 -23.97 -58.37 37.41 11.0,-10.0
IEEE Radial 6 13.44 24.03 58.37 37.47 11.0,-10.0
802.11be SU ’ o ) ) R
IEEE .
802.11be RU Radial 6 13.42 -24.71 -58.37 38.13 11.0,-10.0
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Table 10-55
Raw Data Results for 5GHz WIFI IEEE 802.11a — MIMO (OTT VolP)

. . . Desired Undesired |Ambient Noise S+N/N Test
Mode Orientation Bandwidth U-NII Channel [dB(Am)] [dB(Am)] [dB(Am)] (dB) Coordinates
IEEE .
Radial 20MHz 1 40 13.17 -25.14 -568.37 38.31 11.0,-10.0
802.11a
Table 10-56
Raw Data Results for 5GHz WIFI IEEE 802.11n — MIMO (OTT VolP)
. . . Desired Undesired [Ambient Noise S+N/N Test
Mode Orientation Bandwidth U-NII Channel [dB(Am)] [dB(Am)] [dB(Am)] (dB) Coordinates
IEEE .
Radial 20MHz 1 40 13.17 -25.03 -58.37 38.20 11.0,-10.0
802.11n
Table 10-57
Raw Data Results for 5GHz WIFI IEEE 802.11ac — MIMO (OTT VolP)
. . . Desired Undesired |Ambient Noise S+N/N Test
Mode Orientation Bandwidth U-NII Channel [dB(A/m)] [dB(Am)] [dB(A/m)] (dB) Coordinates
IEEE .
Radial 20MHz 1 40 13.31 -24.06 -58.37 37.37 11.0,-10.0
802.11ac
Table 10-58
Raw Data Results for 5GHz WIFI IEEE 802.11ax — MIMO (OTT VolP)
. . . Desired Undesired [Ambient Noise S+N/N Test
Mode Orientation Bandwidth U-NII Channel [dB(Am)] [dB(Am)] [dB(Am)] (dB) Coordinates
IEEE .
Radial 20MHz 1 40 13.19 -24.21 -58.37 37.40 11.0,-10.0
802.11ax
IEEE .
Radial 20MHz 1 40 13.24 -24.43 -58.37 37.67 11.0,-10.0
802.11ax
Table 10-59
Raw Data Results for 5GHz WIFI IEEE 802.11ax — MIMO (OTT VolP)
. . . Desired Undesired [Ambient Noise S+N/N Test
Mode Orientation Bandwidth U-NII Channel [dB(Am)] [dB(Am)] [dB(Am)] (dB) Coordinates
IEEE Radial 20MHz 1 40 13.80 -23.67 -568.37 37.47 11.0,-10.0
802.11be ) ) ) ) -
160MHz 1 50 13.12 -24.87 37.99 11.0,-10.0
80MHz 1 42 13.13 -25.34 38.47 11.0,-10.0
40Mhz 1 38 13.12 -25.78 38.90 11.0,-10.0
20MHz 1 36 13.74 -24.46 38.20 11.0,-10.0
IEEE 20MHz 1 40 13.44 -23.87 37.31 11.0,-10.0
802.11be Radial 20MHz 1 48 13.65 -25.16 -58.37 38.81 11.0,-10.0
RU 20MHz 2A 52 13.55 24,65 38.20 11.0,-10.0
20MHz 2C 100 13.70 -24.76 38.46 11.0,-10.0
20MHz 3 149 13.09 -25.93 39.02 11.0,-10.0
20MHz 4 169 13.59 -24.08 37.67 11.0,-10.0
20MHz 5 5 13.80 -24.42 38.22 11.0,-10.0
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Table 10-60
Worst-Case Scan Results for OTT VolP — NR TDD n38

DUT o o Conti c Frequency Frequency
Mode Orientation Bandwidth Channel . . Primary Pts Y L Response Verdict Response
Configuration Pts Longitudinal | Transverse ) g
Margin (dB) Coor
€63.19-2019 T-Coil Scan
NR n38 | Radial | 25MHz | 516500 | H | 179 ‘ 322 ‘ 18 ‘ 26 ‘ 1.34 | PASS | 11.0,-10.0

IIl. Test Notes

A. General
1. Phone Condition: Mute on; Backlight off; Max Volume; Max Contrast
2. 'Radial' orientation refers to radial transverse.
3. Hearing Aid Mode (Phone > Call settings > Other Call Settings > Hearing aid compatibility) was

set to ON for Frequency Response compliance

Speech Signal: ITU-T P.50 Artificial Voice

Bluetooth and WIFI were disabled while testing 2G/3G/4G/5G modes.

Licensed data modes and Bluetooth were disabled while testing WIFI modes.

The number of passing points and frequency response value shown in the scan result table
satisfy the limit for compliance.

No ok

B. GSM

1. Power Configuration: GSM850: PCL=5, GSM1900: PCL=0;
2. Vocoder Configuration: EFR (GSM); FR V2

C. UMTS

1. Power Configuration: TPC= "All 1s”;
2. Vocoder Configuration: WB AMR 6.60kbps (UMTS);

D. LTE
1. Power Configuration: TPC = “Max Power”
2. Radio Configuration: 16QAM, 1RB, ORB offset
3. Power Class 3 Uplink-Downlink configuration: 6
4. Vocoder Configuration: EVS Primary WB 5.9kbps
5. LTE Band 41 (Power Class 3) Ant H at 15MHz is the worst-case LTE configuration.

E. NR

1. Power Configuration: TPC = “Max Power”

2. Radio Configuration: DFT-s-OFDM, 16QAM, 1RB, 1RB offset

3. Vocoder Configuration: EVS Primary WB 5.9kbps

4. NR n38 (Power Class 2) at 25MHz is the worst-case NR configuration.

F. WIFI

1. Radio Configuration
a. |EEE 802.11b: CCK, 11Mbps
b. IEEE 802.11g/a: 64QAM, 54Mbps
c. |IEEE 802.11n: 64QAM, MCS 7
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d. IEEE 802.11ac: 256QAM, MCS 8
e. |EEE 802.11ax: 1024QAM, MCS 11
f. IEEE 802.11be: 4096QAM, MCS 13

2. Vocoder Configuration: EVS Primary WB 5.9kbps
3. The worst-case standard for WIFI is additionally tested on higher U-NIl bands as well as applicable
low and high channels. IEEE 802.11g MIMO is the worst-case WIFI standard.
G. OTT VolP
1. Vocoder Configuration: 6kbps
2. EDGE Configuration
a. MCS Index: 7
b. Number of TX slots: 2
3. HSPA Configuration:
a. Release: 6
b. 3GPP 34.121 Subtest 1
4. LTE Configuration:
a. Power Configuration: TPC = “Max Power”
b. Radio Configuration: 16QAM, 1RB, ORB offset
c. LTE Band 41 (Power Class 3) ANT B was the worst-case band from Table 8-6 and Table
8-7.
d. The worst-case band and bandwidth combination is additionally investigated on the low,
low-mid, high-mid, and high channels for those combinations. LTE Band 41 (Power Class
3) at 15MHz is the worst-case LTE configuration.
5. NR Configuration
a. Power Configuration: TXAGC is set such that the DUT operates at max power.
b. Radio Configuration: DFT-s-OFDM, 16QAM, 1RB, 1RB offset
c. NRn38 (PC2) was the worst-case NR band from Tables 8-9 and 8-10.
d. The worst-case band and bandwidth combination is additionally investigated on the low
and high channels for those combinations. NR n38 (PC2) at 25MHz is the worst-case NR
TDD configuration.
6. WIFI Configuration:
a. Radio Configuration
i. |IEEE 802.11b: CCK, 11Mbps
i. IEEE 802.11g/a: 64QAM, 54Mbps
ii. IEEE 802.11n: 64QAM, MCS 7
iv. IEEE 802.11ac: 256QAM, MCS 8
v. |EEE 802.11ax: 1024QAM, MCS 11
vi. |EEE 802.11be: 4096QAM, MCS 13
b. The worst-case standard for WIFI (OTT VolIP) is additionally investigated on higher U-NII
bands. 5GHz IEEE 802.11be (U-NII 1) is the worst-case WIFI standard.
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lll. 1 kHz Vocoder Application Check

1kHz Tone Pass-through for UMTS 1kHz Tone Pass Through Check for LTE

1kHz Tene Pass through Check for GSM ©
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This model was verified to be within the linear region for Desired ABM measurements at -16 dBmO for
GSM, UMTS, VoLTE over IMS, and VoNR over IMS. This model was verified to be within the linear region
for Desired ABM measurements at -16 dBmO for VoWIFI over IMS, and OTT VolIP. This measurement
was taken in the Radial configuration above the maximum location.

IV. T-Coil Validation Test Results

Table 10-61
Helmholtz Coil Verification Table of Results - TEM

Orientation Verdict

Magnetic Intensity, -10 dBA/m -10+0.5dB -10.083 PASS
03/23/26 Radial Environmental Noise < -48 dBA/m -59.79 PASS
Frequency Response, from limits >0dB 0.82 PASS
Magnetic Intensity, -10 dBA/m -10+ 0.5 dB -10.000 PASS
04/01/26 Radial Environmental Noise < -48 dBA/m -58.98 PASS
Frequency Response, from limits >0dB 0.82 PASS
Magnetic Intensity, -10 dBA/m -10+ 0.5 dB -10.059 PASS
04/14/26 Radial Environmental Noise < -48 dBA/m -58.37 PASS
Frequency Response, from limits >0dB 0.81 PASS

Table 10-62
Helmholtz Coil Verification Table of Results - SPEAG
Probe Sensitivity  Calibrated angle

AMD Probe Coil Channel [V] Probe Channel [V]

[mV/(A/m]] [deg]
4/22/2026 3079 2.37 1.33 7.49 -54.22
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V. ABM1 Magnetic Field Distribution Scan Overlays

Notes:

Radial (Transverse)
Figure 10-1
T-Coil Scan Overlay Magnetic Field Distributions

1. Final measurement location is indicated by a cursor on the contour plot.
2. See Test Setup Photographs for actual WD overlay.
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11. MEASUREMENT UNCERTAINTY

Table 11-1
Uncertainty Estimation Table
o Data +/- | Data +/- Probabilty | - . | Standard | Stndard
Contribution 0 Data Type o Divisor .. | Uncertainty

% dB distribution uncertainty (dB)
ABM Noise 7.0% 0.29 Std. Dev. Normal k=1 1.00 7.0%
RF Reflections 4.7% 0.20 Specification | Rectangular [ 1.73 2.7%
Reference Signal Level 12.2% | 0.50 Specification | Rectangular | 1.73 7.0%
Positioning Accuracy 10.0% | 0.41 Uncertainty Rectangular | 1.73 5.8%
Probe Coil Sensitivity 12.2% | 0.50 Specification | Rectangular | 1.73 7.0%
Probe Linearity 2.4% 0.10 Std. Dev. Normal k=1 1.00 2.4%
Cable Loss 2.8% 0.12 Specification | Rectangular | 1.73 1.6%
Frequency Analyzer 5.0% 0.21 Specification | Rectangular [ 1.73 2.9%
System Repeatability 5.0% 0.21 Std. Dev. Normal k=1 1.00 5.0%
WD Repeatability 9.0% 0.37 Std. Dev. Normal k=1 1.00 9.0%
Positioner Accuracy 5.3% 0.22 Specification | Rectangular | 1.73 3.1%
Combined standard uncertainty, uc (k=1) 17.9% 0.72
Expanded uncertainty (k=2), 95% confidence level 35.8% 1.33

Notes:

1. Test equipments are calibrated according to techniques outlined in NIS81, NIS3003 and NIST Tech Note 1297.

2. All equipments have traceability according to NIST. Measurement Uncertainties are defined in further detail in
NIS 81 and NIST Tech Note 1297 and UKAS M3003.

Measurement uncertainty reflects the quality and accuracy of a measured result as compared to the true
value. Such statements are generally required when stating results of measurements so that it is clear to
the intended audience that the results may differ when reproduced by different facilities. Measurement
results vary due to the measurement uncertainty of the instrumentation, measurement technique, and test
engineer. Most uncertainties are calculated using the tolerances of the instrumentation used in the
measurement, the measurement setup variability, and the technique used in performing the test. While
not generally included, the variability of the equipment under test also figures into the overall
measurement uncertainty. Another component of the overall uncertainty is based on the variability of
repeated measurements (so-called Type A uncertainty). This may mean that the Hearing Aid
compatibility tests may have to be repeated by taking down the test setup and resetting it up so that there
are a statistically significant number of repeat measurements to identify the measurement uncertainty. By
combining the repeat measurement results with that of the instrumentation chain using the technique
contained in NIS 81 and NIS 3003, the overall measurement uncertainty was estimated.
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122  EQUIPMENT LIST

Table 12-1
Equipment List
Manufacturer Model Description Cal Date |Cal Interval| Cal Due Serial Number
SPEAG DAE4 Dasy Data Acquisition Electronics 1/7/2026 Annual 1/7/12027 1530
SPEAG AM1DV3 Audio Magnetic Field Probe 1/8/2026 Annual 1/8/2027 3079
Listen SoundConnect Microphone Power Supply 8/6/2024 Biennial 8/6/2026 PS2612
RME Fireface UC Soundcheck Acoustic Analyzer External Audio Interface | 8/8/2024 Biennial 8/8/2026 23528889
Rohde & Schwarz CMW500 Radio Communication Tester N/A N/A 140144
Rohde & Schwarz CMWS500 Radio Communication Tester N/A N/A 162125
Rohde & Schwarz CMW500 Radio Communication Tester N/A N/A 101037
Rohde & Schwarz CMX500 Radio Communication Tester N/A N/A 100298
Seekonk NC-100 Torque Wrench 5/29/2025 | Biennial 5/29/2027 3176
TEM Radial T-Coil Probe Radial T-Coil Probe 8/6/2024 Biennial 8/6/2026 TEM-1128
TEM HAC Positioner N/A N/A N/A
TEM HAC System Controller with Software N/A N/A N/A
TEM Helmholtz Coil Helmholtz Coil 8/6/2024 Biennial 8/6/2026 SBI 1052
YellowTec YT4211 USB Audio Interface N/A N/A 20000365
Netgear XS708E Ethernet Switch N/A N/A 4FU3875C001A8
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13. TEST DATA (SINGLE POINT MEASUREMENT)
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Element Hearing-Aid Compatibility Facility
DUT: ASLSMF776U

Type: Portable Handset
Serial: 0355M

Measurement Standard: ANSI C63.19

Equipment:
Probe: Axial T-Coil Probe — SN: TEM-1128; Calibrated: 08/06/2024

[ ]
Test Configuration:

e Mode: GSM850

e Channel: 190
e Speech Signal: ITU-T P.50 Artificial Voice
[ ]

Antenna Configuration: A
Noise Spectrum

[dB re 1 4/m)]

P 50 Frequency Response

10,0
7.5
5.0
2.5
0.0
2.5
5.0

[dB re 1 &/m]

'.7.5_
-10.0-]
-12.5-1
-15.0-1
300
[Hz]
P 50 Results
Desired ABM 13.26 dB v Minirnum -18.00
Undesired ABM -244 dB o Maximum 1]
SMMNR 37.66 dB W Minirnum 20
Aligned Response - P30 2 dB v Tolerance curves  Aligned Data
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Element Hearing-Aid Compatibility Facility
DUT: ABLSMF776U

Type: Portable Handset
Serial: 0355M

Measurement Standard: ANSI C63.19

Equipment:

Test Configuration:
e Mode: UMTS I
e Channel: 9400
e Speech Signal: ITU-T P.50 Artificial Voice

e Antenna Configuration: B

Noise Spectrum

Probe: Axial T-Coil Probe — SN: TEM-1128; Calibrated: 08/06/2024

[dB re 1 &/m]

P 50 Frequency Response

[dBre 1 A/m]

10.0-

7.5-]
5.0-]
2.5

_2.5-]

2500 - —

-7.5-

-10.0-
-12.5-
-15.0-1

300

P 50 Results

Desired ABM

Undesired ABM

SMMR

Aligned Response - P50

0.0- P ——

[Hz]

13.16 dB W Minimum
-45.12 dB W Maximum
58.28 dB W Minimum
730 dB vy Tolerance curves

-18.00

20

Aligned Data
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@ clement

Element Hearing-Aid Compatibility Facility
DUT: ABLSMF776U

Type: Portable Handset
Serial: 0355M

Measurement Standard: ANSI C63.19

Equipment:
Probe: Axial T-Coil Probe — SN: TEM-1128; Calibrated: 08/06/2024

Test Configuration:
e Mode: LTE FDD Band 66
Bandwidth: 20 MHz

[ ]
e Channel: 132322
e Speech Signal: ITU-T P.50 Artificial Voice
e Antenna Configuration: B
MNoise Spectrum
E.
=y
% -
g -
P 50 Frequency Response
10.0-
7.5
5.0
_ 25-
E ]
z % 1 —
T
@ 507
.I?IS_
-10.0-]
-12.5-]
-15.0-}
300
[Hz]
P 50 Results
Desired ABM 13.84 dB v Minirum -18.00
Undesired ABM -41.63 dB v Mazxirnum 0
SMNMNR 3347 dB o Minirum 20
Aligned Response - P.50 950m dB v Tolerance curves  Aligned Data
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@ element

Element Hearing-Aid Compatibility Facility
DUT: ASLSMF776U

Type: Portable Handset
Serial: 0355M

Measurement Standard: ANSI C63.19

Equipment:

e Probe: Axial T-Coil Probe — SN: TEM-1128; Calibrated: 08/06/2024

Test Configuration:
e Mode: NR FDD n66

Bandwidth: 40MHz

Channel: 349000

Speech Signal: ITU-T P.50 Atrtificial Voice
Antenna Configuration: B

Noise Spectrum

[dBre 1 &/m]

P 50 Frequency Response

[dB re 1 4/m]

10.0-

-10.0-
-12.54
-15.0-} I .

7.5-
5.0
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L S ——
L T —

-5.0-1

-7.5-

300

P 50 Results
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@ clement

Element Hearing-Aid Compatibility Facility
DUT: ASLSMF776U

Type: Portable Handset
Serial: 0355M

Measurement Standard: ANSI C63.19

Equipment:
e Probe: Axial T-Coil Probe

Test Configuration:
¢ Mode: 2.4GHz WLAN
e Standard: IEEE 802.11b
e Channel: 6
[ ]

— SN: TEM-1128; Calibrated: 08/06/2024

Speech Signal: ITU-T P.50 Artificial Voice

Noise Spectrum

[dB re 1 A/m]

P 50 Frequency Response

i

=

10.0-
7.5-
5.0
2.5-
0.0-

-2.5-
-5.0-

[dB re 1 4/m]

' |

_7.5-
-10.0-
-12.5-

-15,0-1
300

P 50 Results
Desired ABM
Undesired ABM
SMME.

Aligned Response - P.50

—

=-
]
=~

[Hz]

13.65 dB o Minimum -18.00
-23.66 dB v Maximum 0

37.32 dB v Minimum 20

Te0m dB v Tolerance curves  Aligned Data
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@ element

Element Hearing-Aid Compatibility Facility
DUT: ASLSMF776U

Type: Portable Handset
Serial: 0355M

Measurement Standard: ANSI C63.19-2011

Equipment:
e Probe: Axial T-Coil Probe — SN: TEM-1128; Calibrated: 08/06/2024

Test Configuration:
e VolIP Application: Google Meet
Mode: 2.4GHz WLAN
Standard: IEEE 802.11b
Channel: 6
Speech Signal: ITU-T P.50 Artificial Voice

Noise Spectrum

[dB re 1 Afm]

P 50 Frequency Response

10,0+
7.5
5.0
2.5
0.0+
2.5+
5.0
_7.5-]
-10.0-

[dB re 1 &/m]

-12.5-]
-15.0-]
300
[Hz]
P 50 Results

Desired ABM 13.15 dB vy Minimum -18.00
Undesired ABM -25.34 dB vy Maximum 0
SMMNR 3849 dB vy Minirmum 20
Aligned Response - P.50 1.34 dB vy Tolerance curves  Aligned Data
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14. (SCAN MEA

| Primary Group Contiguous Point Count | Secondary Group Point Count | Secondary Group Max Longitudinal | Secondary Group Max Transverse |
294 [ 420 [ 2 [ 26

Quallfying Points

Figure 14-1
Worst-Case Scan Results for GSM
GSM 1900, ANT B, CH.661, EFR: FR V2

[ Primary Group Contig Point Count | Secondary Group Point Count | Secondary Group Max Longitudinal [ secondary Group Max Tra |
526 [ 662 [ 26 [ 26 |

Qualifying Points

Figure 14-2
Worst-Case Scan Results for UMTS
UMTS Band 5, Ant E, CH.4233, AMR WB 6.60KBPS
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| Primary Group Contiguous Point Count | Secondary Group Point Count | Secondary Group Max Longitudinal | Secondary Group Max Transverse |
161 [ 325 [ 19 [ 26

Qualifying Points

Figure 14-3
Worst-Case Scan Results for LTE
VoLTE TDD Band 41 (PC3), ANT H, CH.40185, EVS WB 5.90KBPS

| Primary Group Contiguous Point Count | Secondary Group Point Count | Secondary Group Max Longitudinal | Secondary Group Max Transverse |
191 [ 332 [ 19 [ 26

Qualitying Points

Figure 14-5
Worst-Case Scan Results for NR
VoNR TDD Band n38 (PC2), Ant H, PC2, CH.516500, EVS WB 5.90KBPS
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[ Primary Group Contig Point Count | Secondary Group Point Count | Secondary Group Max Longitudinal [ secondary Group Max Transverse |
205 [ 360 [ 18 [ 26 |

Qualifying

Figure 14-6
Worst-Case Scan Results for WIFI
VoWIFI 2.4GHz, MIMO, IEEE 802.11n SU, CH.6, EVS WB 6.60KBPS

| Primary Group Contiguous Point Count | Secondary Group Point Count | Secondary Group Max Longitudinal | Secondary Group Max Transverse |
179 [ 322 [ 13 | 26

Qualifying Points

Figure 14-8
Worst-Case Scan Results for OTT VolP
TDD Band n38 (PC2), Ant H, PC2, CH.516500, OPUS 6KBPS
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West Caldwell Calibration Laboratories Ine.

Certificate of Conformance

for

Rudin? 1" Coil Probe
Manufactured bv: TEM CONSULTING
Mndel No: RADIAL T COIL PROBE
Serial No: TEM-1128
Calibration Revall No: - 35292

Subniitted By:

Customer: TAE WO KIm / —T K
Campany: Element Muterials Technolngy YWashington I, LLC {:' ' 20 I QU)-‘{
Address: 7148 QAKLAND MILLS ROAD

COLUBEIA mMD 214G

The subjuet inslrnment was callbrated to the indiented specification using standirds traceable to the S
through the Natlanal Institute of Standurds smnd Technology or fo necepted values of nalurul physical
constants. This dovurment certifies that the instrument med the follawing speifivalion upnn its retorn fo

the submiticr,

Wesl Cldwell Calibration Labovatovies Procedure No RADIALT COW PRONIE TEM CONSULTING
Upon receipt for Calibration, the inshrnment was found to be:
Within (X

tolerance uf the indicated spocitication, See attached Repord of Calihreation. 5 5
‘The information supplied verfifies that the item listed whove meets aceeptance eriterin nler the decision
rule:

A=(L-(U98)), where A is the nceeprance limit, L is the tolerance limit, and UBS is the expanded
uncertaindy, This minimizes the probubility uf false accept about less than 2.5%.
Mepnsurements marked with (%) are not cavered by the scape nf acereditativi,

The expanded unceriainty is based of (he stamilard nncertainty multiplied by a coverage tuclor =2
providing # level of confidence of npproximately 5%, West Caldwell Calibration Luboratories i
culibration contrel systems meets the requirements of ANSINCSL ZS40-1, 18O 9001, a?,w 17025,

/

Hole: Wilh e Cattizala, Hapor of Calizraton ie nclucae Approved hy:

Calibratton Date: N6-Aug-24 James Zh
Certificate Issuc Dute: DB-Aug-24 lellty-m
Certificate Nu: 35292 -4

GA Lo VIOE Rve, 40022224 Cerlificats Page 1 of 1 ISOAEC 17025

1575 Stat

West Caldwell
/\calibratlon
uncompromised calibrati Laboratories, Inc.

Callbration Lab, Cert. # 1533.01
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HCRTEMC_TEM-1128_Aug-06-2024

ISONEC 17028
West Caldwell
Calibration
uncompromised ealibration Lahoratorles, Inc. (ACCREBITED)
1575 State Route 96, Victor NY 14564 Calibration Lab. Cart, ¥ 1633.01
for
TEM Consulting LP Radial T Coil Probe Model No.: Radial T Coil Probe Serlal No.: TEM-1128
Company: Element Materials Technology Washington D.C., LLC. I. D. No.: XXXX
Cabralion results:
Probe Sensitivity measured with Helmholtz Coll
Helmholtz Coil; Before & after data same: |_X...
the number of turns on each coil; 10 No.
the radius of each coil, in meters; 0.204 m Laboratory Environment
the current in the colls, in amperes.; 0.08 A Ambient Temperature: 21.3 °C
Helmholtz Coll Constant; 6.57 AlmiV Ambiant Humidity. 49.2 % RH
Helmholtz Coil magnetic field; 5.27 Alm Ambient Pressure: 99.350 kPa
Cafibration Date:  8-Aug-2024
Probe Sensitivity at 1000 Hz. Re-calbration Due:
was -59.67 dBVIA/m Report Number: 35292 -4
1.038 mVIAIm Control Number. 35292
Probe resistance 905 Ohms
The above listed instrument meets or exceeds the tested manufacturer's specifications,
This Calbration is traceable through NIST lest numbers: 682638
The expanded uncertsinly of calibration: 0,30dB a1 95% conl Javel wilh a coverage faclor of k=2

Graph represents Probes Frequency Response.

Radial Probe Response -
~—d= Mg sured Probe Resp.

20 T T - - TFT

/

15— /

100 Freq.(Hz) 1000 10000

The above listed inslrumént was checked using calibration procedure documented in West Caldwell
Calibration Laboratories Inc. procedure : Rev. 8.0 Feb. 08, 2024 Doc. # 1038 HCRTEMC
Cafbration was parformed by West Cakiwell Calibration Laboratories Inc. undes Operating Procedures

Intended 1o implement the requirements of ANSHNCSL Z540-1, 1SO 8001, and ISO 17025, /"'
\
Cal. Date: 6-Aug-2024 Measuroments parformed BY: ........deeseerrrrmmrre
Calibrated on WCCL system type 9700 Jam

This Shak nat be sop o, oxcepl b Wl without e varithen appuordd from West Caldaell Cal, Labs, bno Rav. 8.0 Feb, 08, Dec. ¥ 1038 HCRTENC
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TEM Consulting LP Radial T Coil Probe

HCRTEMC_TEM-1128_Aug-06-2024

West Caldwell Calibration Laboratories Inc.
1575 State Roubte 98, Victor NY 14564
Tal, (585) 586-3900 FAX (585) 586-4327

Calibration Data Record

Model Mo.: Radial T Coil Proba

Company: Element Materials Technology Washington D.C., LLC.

Serial No.: TEM-1128

Test Function Tolerance Measured values
Bafore Out Remarks
1.0 Probe Sensitivity at 1000 Hz. dBVIAm 59,67
d8
2.0 Probe Level Linearity B 603
Ref. (0 dBj ] 0.00
-8 -6.03
-12 -12.06
Hz
3.0 Probe Frequency Response 100 «19.9
128 -18.0
158 ~16.0
200 =140
251 -12.0
e -10.0
] 8.0
501 -§.0
631 -4.0
794 2.0
Ref. (0 dB) 1000 0.0
1259 2.0
1585 4.0
1985 6.0
2512 B.O
1162 10.0
JBE1 12.0
5012 14.0
G310 16.1
7943 18.3
10000 0.7
lInstrumants usad for calibration: Drabe of Cal, Traceability Mo, Due Diate
HP J44014 SiN US3E0641 24-Jun-2024 JBEZEIE Hedul-2025
HP 344014 SIM US361024 24-Jun-2024 (BRZEIE H-Jul-2025
HP 33204 SIN US360437 24-Jun-2024 JGB263E I -Jul-2026
B&K 2133 SIN 1583264 28-Jun-2024 JGRZE3E I -Jul-2025

Cal. Date: 6-Aupg-2024
Calilzrated on WCECL system type 5700

Tliis docunseat sl st Lo dopraduced, auca i i full, withsiil thie w1l liv sqpodal Trom Wist Caldwoll Call, Laba, Ine

Tested by: James Zhu

Page 2 of 2

Rav, B0 Felr. 08, 1004 Doo. ¥ 1018 HCRTEMC
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Calibration Laboratory of s\o“\‘\";’" , 7 .wum%k!K S Schwelzerlscher Kalibrierdionst
Schmid & Partner ;k‘ \__/EE” L G Service suisse d'étalonnage
Engineering AG b Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerfand ‘.,'m\} \‘ ‘pd’ S swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreament for the recognition of calibration certificates

ciient  Element Centificate No. AM1DV3-3079_Jan26
Columbia, USA

CALIBRATION CERTIFICATE

Object AM1DV3 - SN: 3079

Calibration procedure(s) QA CAL-24 v4
Calibration procedure for AM1D magnetic field probes and TMFS in the
audio range

Calibration date: January 08, 2026

This calibealtion certificale documents the 1racoob|l|ly to national standards, which realize the physical units of 1s (SI).

The its and the inties with probablity are given on the hllowlng peges and are part of the cerlificate.

All calibrations have been conducted in the closead fab y facilty: envi P (22 £ 3)"C and humidity < 70%.

Calibration Equipment used (MATE critical for calibration)

Prmary Standards 1D # Cal Date (Certificate No.) Scheduled Calibration
Keithley Multimeter Type 2001 SN: 0810278 15-Aug-25 (No. 43873) Aug-26

Relerence Probe AM1DV3 SN: 3000 19-Sep-25 (No. AM1DV2-3000_Sep25) Sep-26

DAE4 SN: 781 07-Feb-25 (No. DAE4-781_Feb25) Feb-26

Secondary Standards 10 # Check Date (in house) heduled Check
AMCC SN 1050 01-Oct-13 (in house check Sep-25) Sep-26

AMMI Audio Measwuring Instrument | SN: 1062 26-Sep-12 (In house check Sep-25) Sep-26

Name Function
Cabbrated by: Claudio Leuller Laboratory Technician
Approved by Sven Kiihn Taechnical Manager
lssued: January 8, 2026
This cak cerlificale shall not be repi od excepl in full without wrilten approval of the laboratory.
Cerlificale No: AM1DV3-3079_Jan26 Page 10f3
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FCC ID: A3LSMF776U @ element HAC (T-COIL) TEST REPORT s
Technical Manager
Filename: but Type: This report is Blockchain Verified. To verify the report authenticity, please visit page 65 of 70
1M2602190015-38.A3L Portable Handset HTTPS://WWW.BLOCKCHAIN-VERIFIED.COM or by clicking on the Blockchain logo.
Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or i il i ing and mi ilm, without permi:

in writing from Element. If you have any questions about this or have an enquiry about obtaining additional rights to this report or assembly of contents thereof, please contact
CT.INFO@ELEMENT.COM.



https://www.blockchain-verified.com/
mailto:ct.info@element.com
https://www.blockchain-verified.com/

References

[1] ANSI-C63.18-2007
American Mational Standard for Methods of Measuremant of Compalibility belween Wireless
Communications Devices and Hearing Alds.

[2] ANSI-C63.18-2019 (ANSI-CB3.19-2011)
American Mational Standard, Methods of Measurement of Compalibility between Wircless
Communications Devices and Hearing Alds.

3] DASY System Handbook

Description of the AM1D probe

The AMAD Audio Magnetic Field Probe is a fully shiskied magnetic field probe for the frequency
range from 100 Hz to 20 kHz. The pickup coll is compliant with the dimensional requirements of
[1+2]. The probe includes a symmetric low noise amplifier for the signal available at the shielded
3 pin connector at the side. Power Is supplied via the same connector (phantorm power supply)
and monitored via the LED near the connector. The ¥ pin connector at the end of the probe does
not carry any signals, but delermines the angle of the sensor when mounted on the DAE. The
proba supports mechanical detection of the surface.

The single sensor in the probe is arranged in a tilt angle allowing measurement of 3 orthogonal
field components when rotating the probe by 120° around its axis. It is aligned with the
perpendicular component of the field, if the probe axis is tilied nominally 35.3° above the
measurement plane, using the connector rotalion and sensor angle stated below.

The probe Is fully RF shielded when operatad with the matching signal cable (shielded) and
aliows measurement of audio magnetic fields in the close vicinity of RF emitting wireless devices
according to [1+2] without additional shislding.

Handling of the item

The prabe is manufactured from stainless steel, In order to maintain the parformance and
calibraticn of the probe, it must not be opened. The probe is designed for operation in air and
shall not be exposed fo humidity or liguids. For proper operation of the surface detection and
emergency slop functions in a DASY system, the probe must be operated with the special probe
cup provided (larger diameter).

Methods Applied and Interpretation of Parameters

= Coordinate Systern: The AM1D probe is mounted in the DASY systemn for operation with a HAC Test
Arch phantom with AMCC Helmholtz calibration coil according to [3], with the fip pointing to
"southwest" orientation,

*  Funcfional Test: The functional test preceding calibration inciudes test of
MNoise leve|
RF immunity {1kHz AM modulated signal). The shield of the probe cabla must be well connected.
Frequency response verification from 100 Hz to 10 kHz.

»  Connector Rolalion: The connector at the end of the probe does not carry any signals and is used
for fixation to the DAE only. The probe is operated in the center of the AMCC Helmholtz coil using a
1 kHz magnetic field signal. s angle is determined from the two minima at nominally +120° and —
1207 retation, so the sensor in the tip of the probe is aligned to the vertical plane in z-direction,
corresponding (o the field maximum in the AMCC Helmholiz calibration coil.

= Sensor Angle: The sensor lilting in the vertical plane from the ideal vertical direction is determined
from the two minima at nominally +120® and —120°. DASY system uses this angle to align the
sensor for radial measurements to the x and v axis in lhe horizontal plane.

Sensitivity: With the probe sensor aligned to the z-field in the AMCC, the ouiput of the probe is
compared (o the magnelic field in the AMCC at 1 kHz. The field in the AMCC Helmholtz coil is
given by the geometry and the current through the coll, which is monitored on the precision
shunl resistor of tha coil.

Cerfificate Mo: AMTOVI-30TE_Jan2é Page Zof 3

Approved by:
FCC ID: ASLSMF776U @ clement HAC (T-COIL) TEST REPORT pprovec by

Technical Manager
Filename: put Type: This report is Blockchain Verified. To verify the report authenticity, please visit page 66 of 70
1M2602190015-38.A3L Portable Handset HTTPS://WWW.BLOCKCHAIN-VERIFIED.COM or by clicking on the Blockchain logo.

Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or mechanical, including photocopying and microfilm, without permission
in writing from Element. If you have any questions about this or have an enquiry about obtaining additional rights to this report or assembly of contents thereof, please contact

CT.INFO@ELEMENT.COM.



https://www.blockchain-verified.com/
mailto:ct.info@element.com
https://www.blockchain-verified.com/

AM1D probe identification and configuration data

ltem AM1DV3 Audio Magnetic 1D Field Probe
Type Ho ] 5P AM1 001 BA
Serial No 3079 |
Overall lenglh_ {286 mm
Tip diameater |80 mm (atthetpd
| Bensor offset 3.0 mm {cenire of sensor fromtipy
| Internal Amplifier 20dB

[ Manufaciurer  Origin__| Schmid & Pariner Engineering AG, Zurich, Swilzerland

Calibration data

Connector rotation angle {in DASY systemn) 140.8° +- 3.6 ° (k=2)
Sensor angle {in DASY system) 0.53° +-0.5 " (k=2)
Sensilivity at 1 kHz (in DASY system) 0.00741 V[Alm) +-2.2 % (k=2)

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

The measurements indicate that the wireless communications device complies with the HAC limits specified
in accordance with the ANSI C63.19 Standard and FCC WT Docket No. 01-309 RM-8658. Precise
laboratory measures were taken to assure repeatability of the tests. The tested device complies with the
requirements in respect to all parameters specific to the test. The test results and statements relate only to
the item(s) tested.

The measurement system and techniques presented in this evaluation are proposed in the ANSI standard
as a means of best approximating wireless device compatibility with a hearing-aid. The literature is under
continual re-construction.
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