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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 suffer from hearing loss.

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

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

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

FCC ID: A3LSMS906U

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

Model: SM-S906U
Additional Model(s): SM-S906U1
Serial Number: 0271M

Antenna Configurations: Internal Antenna
DUT Type: Portable Handset

I. Power Reduction for WIFI

This device uses an independent fixed level power reduction mechanism for all WIF| operations during
voice or VoIP held to ear scenarios. Reduced powers were used to evaluate for low-power exemption in
Section 9.II for WIFI. Detailed descriptions of the power reduction mechanism are included in the
operational description.

Il. LTE Band Selection

This device supports LTE capabilities with overlapping transmission frequency ranges. When the
supported frequency range of an LTE band falls completely within an LTE band with a larger transmission
frequency range, both LTE bands have the same target power (or the band with the larger transmission
frequency range has a higher target power), and both LTE 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.

Ill. NR Band Selection

This device supports NR capabilities with overlapping transmission frequency ranges. When the
supported frequency range of an NR band falls completely within an NR band with a larger transmission
frequency range, both NR bands have the same target power (or the band with the larger transmission
frequency range has a higher target power), and both NR 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.
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A3LSMS906U HAC Air Interfaces

Table 2-1

Air-Interface

Band
(MHz)

Type Transport

HAC Tested

Simultaneous
But Not Tested

Name of Voice Service

850

GSM

1900

VO

Yes

Yes: WIFI or BT

CMRS Voice

GPRS/EDGE

VD

No'

Yes: WIFl or BT

Google Duo

850

1700

UMTS

1900

VD

Yes: WIFl or BT

CMRS Voice

HSPA

VD

Yes: WIFl or BT

Google Duo

680 (B71)

700 (B12)

780 (B13)

790 (B14)

850 (B5)

850 (B26)

LTE (FDD)

1700 (B4)

1700 (B66)

1900 (B2)

1900 (B25)

2300 (B30)

2500 (B7)

VD

No'

Yes: NR, WIFl or BT

VoLTE, Google Duo

2600 (B38)

LTE (TDD) 2600 (B41)

3600 (B48)

VD

Yes

Yes: NR, WIFIl or BT

VoLTE, Google Duo

680 (n71)

700 (n12)

850 (n5)

NR (FDD)

1700 (n66)

1900 (n2)

1900 (n25)

2300 (n30)

2500 (n7)

VD

No'

Yes: LTE, WIFl or BT

VoNR, Google Duo

2600 (n38)

2600 (n41)

3500 (n77, DoD)

NR (TDD) 3700 (n77)

24500 (n258)

28000 (n261)

39000 (n260)

VD

Yes: LTE, WIFI or BT

No?

VoNR, Google Duo

Google Duo

2450

5200 (U-NII 1)

5300 (U-NII 2A)

5500 (U-NII 2C)

WIFI

5800 (U-NII 3)

5900 (U-NII 4)

6175 (U-NII 5)

6475 (U-NII 6)

6700 (U-NII 7)

7000 (U-NII 8)

VD

Yes: GSM, UMTS, LTE, or NR

No*

VoWIFI, Google Duo

BT

2450

DT

No

Yes: GSM, UMTS, LTE, or NR

N/A

Type Transport
VO = Voice Only

DT = Digital Data - Not intended for Voice Services
VD = CMRS and/or IP Voice over Data Transport

Notes:

1. Evaluated for MIF and low-power exemption.

2. LTE B71 and NR n71, while outside the scope of ANSI C63.19 and FCC HAC regulations, were
additionally tested according to the existing HAC procedures with currently available test

equipment.

3. n559, n260, and n261 are currently outside the scope of ANSI C63.19 and FCC HAC regulations

therefore they were not evaluated.

4. WIFI U-NII bands 5 through 8 were not evalued due to equipment limitations and being outside
of the current scope of ANSI C63.19 and FCC HAC regulations.
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3. ANSI/IEEE C63.19 PERFORMANCE CATEGORIES
. RF EMISSIONS

The ANSI Standard presents performance requirements for acceptable interoperability of hearing aids
with wireless communications devices. When these parameters are met, a hearing aid operates
acceptably in close proximity to a wireless communications device.

Category Telephone RF Parameters
E-field emissions
Near field Category Ccw
dB(V/m)
| f < 960 MHz |
| M1 | 50 to 55 |
| M2 I 45 t0 50 |
| M3 I 40 t0 45 |
o om |
| f > 960 MHz |
| M1 | 40 to 45 |
| M2 | 35 to 40 |
| M3 I 30 t0 35 |
- ow |
Table 3-1
WD near-field categories as defined in ANSI C63.19-2011
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4. SYSTEM SPECIFICATIONS

EF3DV3 E-Field Probe Description

Construction:
Calibration:
Frequency:
Directivity
Dynamic Range

Linearity:
Dimensions

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

In air from 30 MHz to 6.0 GHz

(absolute accuracy +5.1%, k=2)

30 MHz to > 6 GHz;

Linearity: £ 0.2 dB (30 MHz to 6 GHz)

+ 0.2 dB in air (rotation around probe axis) _-_-'F__ —4 1
+ 0.4 dB in air (rotation normal to probe axis) Eof I:jgll:"e -
2 V/m to > 1000 V/m -fie PrE)ebee—space

(M3 or better device readings fall well below diode
compression point)

+0.2dB

Overall length: 337 mm (Tip: 20 mm)

Tip diameter: 4.0 mm (Body: 12 mm)

Distance from probe tip to dipole centers: 1.5 mm

Probe Tip Description

HAC field measurements take place in the close near field with high gradients. Increasing the measuring
distance from the source will generally decrease the measured field values (in case of the validation
dipole approx. 10% per mm).

The electric field probes have an irregular internal geometry because it is physically not possible to have
the 3 orthogonal sensors situated with the same center. The effect of the different sensor centers is
accounted for in the HAC uncertainty budget ("sensor displacement”).

Connector Plan

ER3D ETSD."I?_S&IHEXSD
| ("t/ %i;“ ‘\.‘
|
".

/
\ CHZ/

(seen from back) (seen from front)

The antistatic shielding inside the probe is connected to the probe connector case.

FCC ID: A3LSMS906U
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Instrumentation Chain
Equation 1
Conversion of Connector Voltage u; to E-Field E;

I.'III “f. + (”E . (-‘F ).l"l( D(—'P )

Ef = -
Norm; «ConvF
whareby
Er electric field in W/m
Ui voltage of channel i at the connector in uV
Norrm: sensitivity of channel 1 in wV/(M/m)*
ConvF: enhancement factor in liquid (CaonvF=1 for Air)
nce: diode compression point in p
CF: signal crest factor (peak power/average power)

Conditions of Calibration

Eelms for Offset

Iilemcurerasrt
0.3 Thee mind Vol
100k B e Tahsd
| E— . \".
L 1 s -
| — I-J T :‘_ 5 .
W |~ Distarentizl Araplifisr
D0k sme Cuprces < 100 £A°
9 9 (Bizs Coreece < 100 £4)
= =
o <
g =

Please note:

* alower input impedance of the amplifier will result in different sensitivity factors Morm; and DCP
* larger bias currents will cause higher offset

Probe Response to Frequency

The E-field sensors have inherently a very flat frequency response. They are calibrated with a number of
frequencies resulting in a common calibration factor, with the frequency behavior documented in the

calibration certificate (See also below).
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide R22)

18 . ——

14 —— _—_ %7
1w —  —
E 12
_E'm —
%*ﬂ — e ——1
§ B I A i
&D,
[
08
| A —
a7
P IR A N B !
7| |
054 I |
[ 500 1000 1500 2000 2500 3000
f[MHz]

—  —e-TEM Rz
— ——TEM  —m-R2
Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)

Figure 4-2 E-Field Probe Frequency Response
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SPEAG Robotic System

E-field measurements are performed using the DASY5 automated dosimetric assessment system. The
DASYS5 is made by Schmid & Partner Engineering AG (SPEAG) in Zurich, Switzerland and consists of
high precision robotics system (Staubli), robot controller, Intel CORE i7 computer, near-field probe, probe
alignment sensor, and the HAC phantom. The robot is a six-axis industrial robot performing precise
movements to position the probe to the location (points) of maximum electromagnetic field (EMF).

Figure 4-3
SPEAG Robotic System

System Hardware

A cell controller system contains the power supply, robot controller, teach pendant (Joystick), and a
remote control used to drive the robot motors. The PC consists of the computer with operating system
and RF Measurement Software DASY5 v52.8 (with HAC Extension), A/D interface card, monitor, mouse,
and keyboard. The Staubli Robot is connected to the cell controller to allow software manipulation of the
robot. A data acquisition electronic (DAE) circuit that performs the signal amplification, signal
multiplexing, AD-conversion, offset measurements, mechanical surface detection, collision detection, etc.
is connected to the Electro-optical coupler (EOC). The EOC performs the conversion from the optical into
digital electric signal of the DAE and transfers data to the PC plug-in card.
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System Electronics

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

rebol
cortroller
(CETHENype)

Figure 4-4
SPEAG Robotic System Diagram

DASYS5 Instrumentation Chain

The first step of the evaluation is a linearization of the filtered input signal to account for the compression
characteristics of the detector diode. The compensation depends on the input signal, the diode type and
the DC-transmission factor from the diode to the evaluation electronics. If the exciting field is pulsed, the
crest factor of the signal must be known to correctly compensate for peak power. The formula for each
channel can be given as:

Vi=10,+ Uf . i

dep;
with 1 = compensated signal of channel i (i=x v 7
U, = Input signal of channel 1 (i==x vz
cf = crest factor of exciting field (DASY parameter)
dep; = diode compression point (DASY parameter)
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From the compensated mput signals the primary field data for each channel can be evaluated:

. / Vi
E — fieldprobes : E; =4/ -
. ’ ‘U' Norm; - ConuvF
with 1 = compensated signal of chanmnel i (i==x v 8
Norm; = sensor sensitivity of channel i (1=xw 3
qu‘»-",-‘“("‘-.-";’Injﬂ for E-field Probes

C'onvF = sensitivity enhancement in solution
E; electric field strength of channel 1 m V/m

The RSS value of the field components gives the total field strength (Hermitian magnitude):

(o | 02, 2
Eiot = 1# E; + Eg + E;

The primary field data are used to calculate the derived field units.

The measurement/integration time per point, as specified by the system manufacturer is >500ms.

The signal response time is evaluated as the time required by the system to reach 90% of the
expected final value after an on/off switch of the power source with an integration time of 500ms
and a probe response time of <5 ms. In the current implementation, DASY5 waits longer than
100ms after having reached the grid point before starting a measurement, i.e., the response time
uncertainty is negligible.

If the device under test does not emit a CW signal, the integration time applied to measure the
electric field at a specific point may introduce additional uncertainties due to the discretization.
The tolerances for the different systems had the worst-case of 2.6%.

Environmental Conditions

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.
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5. TEST PROCEDURE

L. RF EMISSIONS

Test Instructions

!

» Confirm proper operation of
probes and instrumentation

» Position WD

» Configure WD TX operation

Per 5.5.1.2 (a-c)

]

» Initialize field probe

o,

» Scan Area

Per 5.5.1.2 (d-)

. 4

i

Identify exclusion area.

» Rescan or reanalyze open area
to determine maximum
» Indirect method: Add the MIF

to the maximum steady state
rms field strength and record
RF Audio Interference Level,
in dB(V/m)

Per 5.5.1.2 (g-h) & 5.5.1.3

|

» Identify and record the
category

Per 5.5.1.2 (i-)

Figure 5-1 RF Emissions Flow Chart
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Test Setup

SemxSem

Test — E"

Distance

Reference =———t={ L
Plane

\Center Line h{e:mr{.

Plane

. Figure 5-3
, - Figure 5-2 HAC Phantom
E-Field Emissions Test Setup Diagram (See Test

Photographs for actual WD scan grid overlay)

RF Emissions Test Procedure:

The following illustrate a typical RF emissions test scan over a wireless communications device:

1.

Proper operation of the field probe, probe measurement system, other instrumentation, and the
positioning system was confirmed.

WD is positioned in its intended test position, acoustic output point of the device perpendicular to
the field probe.

The WD operation for maximum rated RF output power was configured and confirmed with the
base station simulator, at the test channel and other normal operating parameters as intended for
the test. The battery was ensured to be fully charged before each test.

The center sub-grid was centered over the center of the acoustic output (also audio band
magnetic output, if applicable). The WD audio output was positioned tangent (as physically
possible) to the measurement plane.

A surface calibration was performed before each setup change to ensure repeatable spacing and
proper maintenance of the measurement plane using the HAC Phantom.

The measurement system measured the field strength at the reference location.

Measurements at 2mm or 5mm increments in the 5 x 5 cm region were performed at a distance
15 mm from the center point of the probe measurement element to the WD. Of the 9 subgrids
(see Figure 5-2), 3 contiguous subgrids may be excluded from the measurement in order to
account for localized areas of higher field intensities. The center subgrid containing the acoustic
output or audio band magnetic output may not excluded. A 360° rotation about the azimuth axis
at the maximum interpolated position was measured. For the worst-case condition, the peak
reading from this rotation was used in re-evaluating the HAC category.

The system performed a drift evaluation by measuring the field at the reference location. If the
power drift deviated by more than 5%, the HAC test and drift measurements were repeated.
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6. SYSTEM CHECK

. System Check Parameters

The input signal was an un-modulated continuous wave. The following points were taken into
consideration in performing this check:

*  Average Input Power P = 100mW RMS (20dBm RMS) after adjustment for return loss

*  The test fixture must meet the 2 wavelength separation criterion

*  The proper measurement of the 15 mm probe to dipole separation, which is measured from top
surface of the dipole to the calibration reference point of the sensor, defined by the probe
manufacturer is shown in the following diagram:

E-field probe
Housing

Manufactures
Probe Calibration
15 mm

Reference point
l Top surface of dipole

Dipole
arm Center of dipole

Figure 6-1
Separation Distance from Dipole to Field Probe

RF power was recorded using both an average reading meter and a peak reading meter. Readings of the
probe are provided by the measurement system.

To assure proper operation of the near-field measurement probe the input power to the dipole shall be
commensurate with the full rated output power of the wireless device [e.g. - for a cellular phone wireless
device the average peak antenna input power will be on the order of 100mW (20dBm) RMS] after
adjustment for any mismatch.

1l. Validation Procedure

A dipole antenna meeting the requirements given in C63.19 was placed in the position normally occupied
by the WD.

The length of the dipole was scanned, and the average peak value was recorded.
Measurement of CW

Using the near-field measurement system, scan the antenna over the radiating dipole and record the
greatest field reading observed. Due to the nature of E-fields about free-space dipoles, the two E-field
peaks measured over the dipole are averaged to compensate for non-parallelity of the setup (see
manufacturer method on dipole calibration certificates, page 2). Field strength measurements shall be
made only when the probe is stationary.
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RF power was recorded using both an average and a peak power reading meter.

Ot v i

Sod Arrplifier Directiored Coupler j Sgnd ~ Directiond Coupler
Generator ] Generator Amplifier ? —\

Refarace Cpdle

Réerrwgeq Power Meter
. Reference
Figure 6-2 Figure 6-3

Setup for Desired Output Power to Dipole Setup to Dipole

Using this setup configuration, the signal generator was adjusted for the desired output power (100mW)
at a specified frequency. The reference power from the coupled port of the directional coupler is
recorded. Next, the output cable is connected to the reference dipole, as shown in Figure 6-3.

The input signal level was adjusted until the reference power from the coupled port of the directional
coupler was the same as previously recorded, to compensate for the impedance mismatch between the
output cable and the reference dipole. To assure proper operation of the near-field measurement probe
the input power to the reference dipole was verified to the full rated output power of the wireless device.
The dipole was secured in a holder in a manner to meet the 20 dB reflection. The near-field measurement
probe was positioned over the dipole. The antenna was scanned over the appropriate sized area to cover
the dipole from end to end. SPEAG uses 2D interpolation algorithms between the measured points.
Please see below two dimensional plots showing that the interpolated values interpolate smoothly
between 5mm steps for a free-space RF dipole:

H {eyfy Inserpolated H (xy.2.00)
e D Vb Mg T. B2 26 b o Al ¥, 38,70

L ™
igure 6-4 . : Figure 6-5
2-D Raw Data from scan along dipole axis 2-D Interpolated points from scan along dipole axis
rirad Inserpelicd H (<)
84 B
Figure 6-6 Figure 6-7

2-D Raw Data from scan along transverse axis 2-D Interpolated points from scan along transverse axis

SN PCTEST Approved by:
FCC ID: A3LSMS906U FNPCTRET HAC (RF EMISSIONS) TEST REPORT ; '
. ( ) W Quality Manager
Filename: Test Dates: DUT Type:
1M2109090103-21-R3.A3L 10/4/2021 - 10/18/2021 Portable Handset Page 15 of 102
©2021 PCTEST REV 35M

6/22/2020
© 2021 PCTEST All rights reserved. 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 PCTEST. If you have any questions about this international copyright or have an enquiry about obtaining additional rights to this
report or assembly of contents thereof, please contact INFO@PCTEST.COM.



lll. System Check Results

Table 6-1
RFE System Verification Results
Frequenc Input E-field Target Y
Date (I?IIHz) Y | Probe SIN | DAE SIN Dipole SIN| Power | Result Field Devi;tion
(dBm) (V/m) (VIm)
10/4/2021 835 1003 20.0 109.1 108.4 0.6%
10/4/2021 1880 1137 20.0 88.3 87.9 0.4%
10/11/2021 2600 1012 20.0 87.9 86.5 1.6%
10/18/2021 2600 4035 1530 1012 20.0 86.0 86.5 -0.6%
10/11/2021 3500 1005 20.0 86.3 84.4 2.2%
10/18/2021 3500 1015 20.0 85.8 82.8 3.6%
10/18/2021 3900 1015 20.0 79.7 80.9 -1.5%
Electric Field
Praobe
15 mm to top edge of
JL + dipole element
Dipole
RF ey, FF Armiplifier —| Dual Directional Coupler
Signal Generatar P P
RF
Poweer Meter
Figure 6-8
System Check Setup
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7. MODULATION INTERFERENCE FACTOR

. Measuring Modulation Interference Factors

For any specific fixed and repeatable modulated signal, a modulation interference factor (MIF, expressed
in dB) may be determined that relates its interference potential to its steady-state RMS signal level or
average power level. This factor is a function only of the audio-frequency amplitude modulation
characteristics of the signal and is the same for field-strength and conducted power measurements. The
MIF is valid only for a specific repeatable audio-frequency amplitude modulation characteristic; any
change in modulation characteristic requires determination and application of a new MIF.

The MIF may be determined using a radiated RF field or a conducted RF signal:

a. Using RF illumination or conducted coupling, apply the specific modulated signal in question
to the measurement system at a level within its confirmed operating dynamic range.

b. Measure the steady-state RMS level at the output of the fast probe or sensor.

Measure the steady-state average level at the weighting output.

Without changing the square-law detector or weighting system, and using RF illumination or

conducted coupling, substitute for the specific modulated signal a 1 kHz, 80% amplitude

modulated carrier at the same frequency and adjust its strength until the level at the

weighting output equals the step ¢) measurement.

e. Without changing the carrier level from step d), remove the 1 kHz modulation and again
measure the steady-state RMS level indicated at the output of the fast probe or sensor.

f. The MIF for the specific modulation characteristic is provided by the ratio of the step e)
measurement to the step b) measurement, expressed in dB (20 x log[(step €)/(step b)]).

oo

The following procedure was used to measure the MIF using the SPEAG Audio Interference Analyzer
(AlA), Type No: SE UMS 170 CB, Serial No.: 1010:

1. The device was placed into a simulated call using a base station simulator or set to transmit
using test software for a given mode.

2. The device was then set to continuously transmit at maximum power.

3. Using a coupler if needed, the device output signal was connected to the RF In port of the
AlA, which was connected to a desktop computer. Alternatively, a radiated RF signal may be
used with the AlA’s built-in antenna.

4. The MIF measurement procedure in the DASY software was run, and the resulting MIF value
was recorded.

5. Steps 1-4 were repeated for all CMRS air interfaces, frequency bands, and modulations.

The modulation interference factors obtained were applied to readings taken of the actual wireless device
in order to obtain an accurate audio interference level reading using the formula:

Audio Interference Level [dB(V/m)] = 20 * log[Raw Field Value (V/m)] + MIF (dB)

Because the MIF value is output power independent, MIF values for a given mode should be constant
across all devices; however, per C63.19-2011 §D.7, MIF values should be measured for each device
being evaluated. The applicable modes for this device have been investigated in this section of the report.
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Il MIF Measurement Block Diagrams

MIF Qutput _ MIF Qutput _

\ —RFIn

Coupler Base Station
Simulator

Figure 71
MIF Measurement Setup
for licensed modes

Figure 7-2
MIF Measurement Setup
for unlicensed modes

1. Measured Modulation Interference Factors:

Table 7-1
GSM Modulation Interference Factors'
GSM850 GSM1900
128 190 251 512 661 810
Voice 3.58 3.58 3.58 3.57 3.58 3.58
GSM
EDGE 3.79 3.82 3.81 3.68 3.69 3.76
Table 7-2
UMTS Modulation Interference Factors'
UMTS V UMTS IV UMTS II
4132 4183 4233 1312 1412 1513 9262 9400 9538
12:;8”5 -23.79 -23.83 -24.29 -24.66 -24.46 -24.15 -24.13 -24.12 -24.44
UMTS 12';\:";”5 -24.68 -24.04 -25.23 -24.42 -24.41 -24.41 -24.43 -24.43 -24.64
sl -22.21 -23.74 -23.70 -23.28 -23.63 -22.63 -21.08 -23.66 -23.45

" Note: Measured MIF values may be lower than sample MIF values provided in ANSI C63.19-2011 Annex D.7 Table
D.5 due to manufacturing variations for each device, however per Annex D.7, the sample MIF values of Table D.5 are
not intended to substitute for measurements of actual devices under test and their respective operating modes.
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Table 7-3
LTE FDD Modulation Interference Factors'?2

;';z F’m‘;‘:}“’y Channel Ba["NT"_'I"z';“h Modulation | RB Size | RB Offset [“C"'::]

71 680.5 133297 20 16QAM 1 0 -9.87

12 707.5 23095 10 16QAM 1 0 -9.83

13 782.0 23230 10 16QAM 1 0 -9.97

14 793.0 23330 10 16QAM 1 0 -9.84

26 831.5 26865 15 16QAM 1 0 9.73

5 836.5 20525 10 16QAM 1 0 -10.05

66 1745.0 132322 20 16QAM 1 0 -10.01

2 1880.0 18900 20 16QAM 1 0 -9.76

25 1882.5 26365 20 16QAM 1 0 -9.85

30 2310.0 27710 10 16QAM 1 0 -9.80

7 2535.0 21100 20 16QAM 1 0 -9.74

26 831.5 26865 15 QPSK 1 0 -14.04

26 831.5 26865 15 64QAM 1 0 -9.44

26 831.5 26865 15 2560AM 1 0 9.29

26 831.5 26865 15 2560AM 1 36 -9.43

26 831.5 26865 15 2560AM 1 74 -9.32

26 831.5 26865 15 2560AM 36 0 -15.98

26 831.5 26865 15 2560AM 75 0 16.72

26 831.5 26865 10 2560AM 1 0 9.37

26 8315 26865 5 256QAM 1 0 -9.42

26 831.5 26865 3 2560AM 1 0 -9.41

26 831.5 26865 1.4 2560AM 1 0 -9.43

26 821.5 26765 15 2560AM 1 0 -9.39

26 841.5 26965 15 2560AM 1 0 -9.39

Table 7-4
LTE FDD Uplink Carrier Aggregation Modulation Interference Factor':3
PCC ScC
Combination | 1 band Bar::(\:n‘fi:;th :::::: F:e:::}:{r?y Modulation | PCC UL# RB chfz:t“ ScC Band BTEE‘]M Scf‘;(‘l:g Ff{:‘:::::l:n:c)y Modulation | SCC UL# RB ch:s ::‘B RIFEEY

CA_5B LTE BS 10 20525 836.5 160QAM 1 0 LTE BS 5 20453 829.3 16QAM 1 24 -10.10
CA_66B LTE B66 10 132322 1745.0 160AM 1 0 LTE B66 10 132223 1735.1 16QAM 1 49 -9.76
CA_66C LTE B66 20 132322 1745.0 160AM 1 0 LTE B66 20 132124 1725.2 16QAM 1 99 -9.74

" Note: Measured MIF values may be lower than sample MIF values provided in ANSI C63.19-2011 Annex D.7 Table
D.5 due to manufacturing variations for each device, however per Annex D.7, the sample MIF values of Table D.5 are
not intended to substitute for measurements of actual devices under test and their respective operating modes.

2Note: All FDD LTE bands were found to have substantially similar MIF values given similar RB, BW, and modulation
configurations.

3 Note: LTE FDD ULCA was evaluated to ensure LTE FDD standalone was the worst-case scenario. The
configurations in Table 7-4 were determined from Table 7-3 and satisfy the configuration requirements as defined in
3GPP 36.101.

SN PCTEST Approved by:
FCC ID: A3LSMS906U FNPCTRET HAC (RF EMISSIONS) TEST REPORT ; '
. ( ) m Quality Manager
Filename: Test Dates: DUT Type:
1M2109090103-21-R3.A3L 10/4/2021 - 10/18/2021 Portable Handset Page 19 of 102
©2021 PCTEST REV 35M

6/22/2020
© 2021 PCTEST All rights reserved. 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 PCTEST. If you have any questions about this international copyright or have an enquiry about obtaining additional rights to this
report or assembly of contents thereof, please contact INFO@PCTEST.COM.



Table 7-5

LTE TDD B41 Power Class 3 Modulation Interference Factors'2

;':; F"[’mez';"y Channel Ba["“:;'l‘:;"h Modulation | RB Size | RB Offset [':'::]
41 2593.0 40620 20 QPSK 1 0 3.63
41 2593.0 40620 20 16QAM 1 0 3.74
41 2593.0 40620 20 64QAM 1 0 3.58
41 2593.0 40620 20 256QAM 1 0 3.38
41 2593.0 40620 20 16QAM 1 50 3.88
41 2593.0 40620 20 16QAM 1 99 3.71
41 2593.0 40620 20 16QAM 50 0 3.45
41 2593.0 40620 20 16QAM 100 0 3.46
41 2593.0 40620 15 16QAM 1 36 3.76
41 2593.0 40620 10 16QAM 1 25 3.70
41 2593.0 40620 5 16QAM 1 12 3.69
41 2506.0 39750 20 16QAM 1 50 3.79
41 2549 5 40185 20 16QAM 1 50 3.78
41 2636.5 41055 20 16QAM 1 50 3.78
41 2680.0 41490 20 16QAM 1 50 3.82

Table 7-6
LTE TDD B41 Power Class 2 Modulation Interference Factors'?

é':; F"[’mez']‘cy Channel Ba["“:;'l"z';“h Modulation | RB Size | RB Offset [Z'::]
41 2593.0 40620 20 QPSK 1 0 3.71
41 2593.0 40620 20 16QAM 1 0 3.82
41 2593.0 40620 20 64QAM 1 0 3.53
41 2593.0 40620 20 256QAM 1 0 3.44
41 2593.0 40620 20 16QAM 1 50 3.90
41 2593.0 40620 20 16QAM 1 99 3.81
41 2593.0 40620 20 16QAM 50 0 3.57
41 2593.0 40620 20 16QAM 100 0 3.57
41 2593.0 40620 15 16QAM 1 36 3.88
41 2593.0 40620 10 16QAM 1 25 3.81
41 2593.0 40620 5 16QAM 1 12 3.77
41 2506.0 39750 20 16QAM 1 50 3.90
41 2549.5 40185 20 16QAM 1 50 3.90
41 2636.5 41055 20 16QAM 1 50 3.87
41 2680.0 41490 20 16QAM 1 50 3.95

" Note: Measured MIF values may be lower than sample MIF values provided in ANSI C63.19-2011 Annex D.7 Table
D.5 due to manufacturing variations for each device, however per Annex D.7, the sample MIF values of Table D.5 are
not intended to substitute for measurements of actual devices under test and their respective operating modes.

2Note: LTE TDD MIFs were taken using UL-DL Configuration 5. More information about the chosen UL-DL
Configuration can be found in Section 10.
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Table 7-7
LTE TDD B48 Modulation Interference Factors'2

;':; F"["‘\‘n:ez'ry Channel Ba["“:;'l‘:;"h Modulation | RB Size | RB Offset [':'::]
48 3625.0 55990 20 QPSK 1 0 3.75
48 3625.0 55990 20 16QAM 1 0 3.90
48 3625.0 55990 20 64QAM 1 0 3.86
48 3625.0 55990 20 2560AM 1 0 3.76
48 3625.0 55990 20 16QAM 1 50 3.93
48 3625.0 55990 20 16QAM 1 99 3.89
48 3625.0 55990 20 16QAM 50 0 3.67
48 3625.0 55990 20 16QAM 100 0 3.67
48 3625.0 55990 15 16QAM 1 36 3.89
48 3625.0 55990 10 16QAM 1 25 3.89
48 3625.0 55990 5 16QAM 1 12 3.84
48 3560.0 55340 20 16QAM 1 50 3.96
48 3592.5 55665 20 16QAM 1 50 3.91
48 3657.5 56315 20 16QAM 1 50 3.91
48 3690.0 56640 20 16QAM 1 50 3.91
Table 7-8
LTE TDD Uplink Carrier Aggregation Modulation Interference Factor'?
PCC SCC
Combination | o pand Ban:f;dth pccch(m./ DI") P:r::]:f:;) Modulation | PCC UL# RB Pc;f:""“ scc Band Banz(;zdth SC:h(Ul/ DIU Sfi;l::ﬁ;’ Modulation | SCC UL# RB scg:l.tas RIFEEY
[MHz] annel [MH2] se [MH2] annel [MH2) se
CA_41C (PC3) LTE B41 20 40620 2593.0 16QAM 1 0 LTE B41 20 40422 2573.2 16QAM 1 99 3.57
CA_41C (PC2) LTE B41 20 40620 2593.0 160AM 1 0 LTE B41 20 40422 2573.2 16QAM 1 99 3.62
CA_48C LTE B48 20 55773 3603.3 16QAM 1 0 LTE B48 20 55575 3583.0 160QAM 1 99 3.81

" Note: Measured MIF values may be lower than sample MIF values provided in ANSI C63.19-2011 Annex D.7 Table
D.5 due to manufacturing variations for each device, however per Annex D.7, the sample MIF values of Table D.5 are
not intended to substitute for measurements of actual devices under test and their respective operating modes.

2Note: LTE TDD MIFs were taken using UL-DL Configuration 5. More information about the chosen UL-DL
Configuration can be found in Section 10.

3 Note: LTE TDD ULCA was evaluated to ensure LTE TDD standalone was the worst-case scenario. The
configurations in Table 7-8 were determined from Tables 7-5 to 7-7 and satisfy the configuration requirements as
defined in 3GPP 36.101. These MIFs were evaluated with UL-DL Configuration 5 for Power Class 3 LTE TDD and
UL-DL Configuration 5 for Power Class 2 LTE TDD.
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Table 7-9
NR FDD Modulation Interference Factors'?2

B':E p F"[’;'n:ez';':y Channel Ba{‘m}"h Waveform | Modulation | RB Size | RB Offset ['\:::]
n71 680.5 136100 20 DFT-s-OFDM|  16QAM 1 1 -11.89
n12 707.5 141500 15 DFT-s-OFDM|  16QAM 1 1 -11.94
n5 836.5 167300 20 DFT-s-OFDM|  16QAM 1 1 -11.99
n66 1745.0 349000 40 DFT-s-OFDM|  16QAM 1 1 -11.68
n25 1882.5 376500 40 DFT-s-OFDM|  16QAM 1 1 -11.51
n7 2535.0 507000 40 DFT-s-OFDM|  16QAM 1 1 -11.46
n30 2310.0 462000 10 DFT-s-OFDM|  16QAM 1 1 -11.83
n7 2535.0 507000 40 DFT-s-OFDM | m/2-BPSK 1 1 -15.95
n7 2535.0 507000 40 DFT-s-OFDM|  QPSK 1 1 -16.38
n7 2535.0 507000 40 DFT-s-OFDM|  64QAM 1 1 -9.62
n7 2535.0 507000 40 DFT-s-OFDM| 256QAM 1 1 11.12
n7 2535.0 507000 40 CP-OFDM QPSK 1 1 -12.52
n7 2535.0 507000 40 CP-OFDM 16QAM 1 1 -11.64
n7 2535.0 507000 40 CP-OFDM | 64QAM 1 1 9.1
n7 2535.0 507000 40 CP-OFDM | 256QAM 1 1 -10.29
n7 2535.0 507000 40 CP-OFDM |  64QAM 1 108 -11.47
n7 2535.0 507000 40 CP-OFDM |  64QAM 1 214 -11.71
n7 2535.0 507000 40 CP-OFDM |  64QAM 108 0 -19.60
n7 2535.0 507000 40 CP-OFDM | 64QAM 216 0 -20.36
n7 2535.0 507000 30 CP-OFDM | 64QAM 1 1 -10.21
n7 2535.0 507000 25 CP-OFDM |  64QAM 1 1 -10.29
n7 2535.0 507000 20 CP-OFDM |  64QAM 1 1 -10.61
n7 2535.0 507000 15 CP-OFDM | 64QAM 1 1 -10.18
n7 2535.0 507000 10 CP-OFDM |  64QAM 1 1 -10.74
n7 2535.0 507000 5 CP-OFDM | 64QAM 1 1 -10.12
n7 2520.0 504000 40 CP-OFDM |  64QAM 1 1 -8.98
n7 2550.0 510000 40 CP-OFDM | 64QAM 1 1 -9.08

Table 7-10
NR TDD n41 Modulation Interference Factors'

NR Band Fri[e’c‘;n:ezr]lcy Channel Ba["Mdl:vz' ;ﬂh Waveform | Modulation RB Size RB Offset [':I;
n41 2593.0 518598 100 DFT-s-OFDM| m/2-BPSK 1 1 0.79
n41 2593.0 518598 100 DFT-s-OFDM|  QPSK 1 1 0.76
n41 2593.0 518598 100 DFT-s-OFDM|  16QAM 1 1 0.70
n41 2593.0 518598 100 DFT-s-OFDM|  64QAM 1 1 0.72
n41 2593.0 518598 100 DFT-s-OFDM|  256QAM 1 1 0.67
n41 2593.0 518598 100 CP-OFDM QPSK 1 1 0.64
n41 2593.0 518598 100 CP-OFDM 16QAM 1 1 0.67
n41 2593.0 518598 100 CP-OFDM | 64QAM 1 1 0.70
n41 2593.0 518598 100 CP-OFDM | 256QAM 1 1 0.52
n41 2593.0 518598 100 DFT-s-OFDM | m/2-BPSK 1 137 0.70
n41 2593.0 518598 100 DFT-s-OFDM | m/2-BPSK 1 271 0.70
n41 2593.0 518598 100 DFT-s-OFDM | m/2-BPSK 135 0 0.79
n41 2593.0 518598 100 DFT-s-OFDM | m/2-BPSK 270 0 0.80
n41 2593.0 518598 90 DFT-s-OFDM | m/2-BPSK 243 0 0.70
n41 2593.0 518598 80 DFT-s-OFDM | m/2-BPSK 216 0 0.75
n41 2593.0 518598 70 DFT-s-OFDM | m1/2-BPSK 180 0 0.75
n41 2593.0 518598 60 DFT-s-OFDM | m/2-BPSK 162 0 0.71
n41 2593.0 518598 50 DFT-s-OFDM | m/2-BPSK 128 0 0.71
n41 2593.0 518598 40 DFT-s-OFDM | m/2-BPSK 100 0 0.74
n41 2593.0 518598 30 DFT-s-OFDM | m/2-BPSK 75 0 0.76
n41 2593.0 518598 20 DFT-s-OFDM | m/2-BPSK 50 0 0.73
n41 2546.0 509202 100 DFT-s-OFDM | m/2-BPSK 270 0 0.81
n41 2569.5 513900 100 DFT-s-OFDM | m/2-BPSK 270 0 0.80
n41 2616.5 523302 100 DFT-s-OFDM | 1/2-BPSK 270 0 0.80
n41 2640.0 528000 100 DFT-s-OFDM| 11/2-BPSK 270 0 0.80

" Note: Measured MIF values may be lower than sample MIF values provided in ANSI C63.19-2011 Annex D.7 Table
D.5 due to manufacturing variations for each device, however per Annex D.7, the sample MIF values of Table D.5 are
not intended to substitute for measurements of actual devices under test and their respective operating modes.

2Note: All FDD NR bands were found to have substantially similar MIF values given similar RB, BW, and modulation
configurations.
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Table 7-11
NR TDD n77 DoD Modulation Interference Factors'

NR Band F’m‘l’fz']‘w Channel Ba[“’:;‘z';"h Waveform | Modulation | RBSize | RB Offset [’;";]
n77 DoD 3500.0 633334 100 DFT-s-OFDM | 11/2-BPSK 1 1 0.77
n77DoD | 3500.0 633334 100 | DFT-sOFDM| _ QPSK 1 1 0.76
n77DoD | 3500.0 633334 100 | DFT--OFDM| 16QAM 1 1 0.69
n77DoD | 35000 633334 100 | DFT-sOFDM| 64QAM 1 1 0.75
n77DoD | 3500.0 633334 100 | DFT-s-OFDM| 256Q0AM 1 1 0.72
n77DoD | 3500.0 633334 100 CP-OFDM | _ QPSK 1 1 0.64
n77DoD | 35000 633334 100 CP-OFDM | 16QAM 1 1 0.69
n77DoD | 3500.0 633334 100 CP-OFDM | 640AM 1 1 0.68
n77DoD | 3500.0 633334 100 CP-OFDM | 256QAM 1 1 0.68
n77 DoD 3500.0 633334 100 DFT-s-OFDM | 11/2-BPSK 1 137 0.78
n77DoD | 3500.0 633334 100 | DFT-s-OFDM| m/2-BPSK 1 27 0.78
n77DoD | 3500.0 633334 100 | DFT-s-OFDM| m/2-BPSK 135 0 0.82
n77 DoD 3500.0 633334 100 DFT-s-OFDM | 11/2-BPSK 270 0 0.82
n77DoD | 3500.0 633334 90 DFT-s-OFDM|_m/2-BPSK 120 0 0.81
n77DoD | 3500.0 633334 80 DFT-s-OFDM | w/2-BPSK 108 0 0.80
n77DoD | 3500.0 633334 70 DFT-s-OFDM | /2-BPSK 90 0 0.80
n77DoD | 3500.0 633334 60 DFT-s-OFDM | m/2-BPSK 81 0 0.82
n77DoD | 3500.0 633334 50 DFT-s-OFDM | w/2-BPSK 64 0 0.81
n77DoD | 3500.0 633334 40 DFT-s-OFDM | /2-BPSK 50 0 0.82
n77DoD | 3500.0 633334 30 DFT-s-OFDM|_m/2-BPSK 36 0 0.80
n77DoD | 3500.0 633334 25 DFT-s-OFDM | w/2-BPSK 2 0 0.80
n77 DoD 3500.0 633334 20 DFT-s-OFDM | 11/2-BPSK 25 0 0.81
n77DoD | 3500.0 633334 15 DFT-s-OFDM|_m/2-BPSK 18 0 0.81
n77DoD | 3500.0 633334 10 DFT-s-OFDM | m/2-BPSK 12 0 0.82
Table 7-12
NR TDD n77 Modulation Interference Factors'

NR Band F"[’;':z']‘cy Channel Ba[nn:r‘::?th Waveform | Modulation | RB Size | RB Offset [’;'::]
n77 3840.0 656000 100 | DFT-s-OFDM| m/2-BPSK 1 1 0.80
n77 3840.0 656000 100 | DFT-s.OFDM| _ QPSK 1 1 0.78
n77 3840.0 656000 100 | DFT--OFDM| 16QAM 1 1 0.75
n77 3840.0 656000 100 | DFT-s.OFDM| 640AM 1 1 0.74
n77 3840.0 656000 100 | DFT-s-OFDM| 256QAM 1 1 0.81
n77 3840.0 656000 100 CP-OFDM | _QPSK 1 1 0.68
n77 3840.0 656000 100 CP-OFDM | 16QAM 1 1 0.72
n77 3840.0 656000 100 CP-OFDM | _64QAM 1 1 0.63
n77 3840.0 656000 100 CP-OFDM | 256Q0AM 1 1 0.65
n77 3840.0 656000 100 | DFT-s:OFDM| _256QAM 1 137 0.80
n77 3840.0 656000 100 | DFT-s-OFDM| 256QAM 1 27 0.80
n77 3840.0 656000 100 | DFT-s:OFDM| 256QAM 135 0 0.84
n77 3840.0 656000 100 | DFT-s-OFDM| 256QAM 270 0 0.89
n77 3840.0 656000 90 DFT-s-OFDM | _256QAM 243 0 0.81
n77 3840.0 656000 80 DFT-s-OFDM| _2560AM 216 0 0.88
n77 3840.0 656000 70 DFT-s-OFDM | _256QAM 180 0 0.68
n77 3840.0 656000 60 DFT-s-OFDM| _2560AM 162 0 0.86
n77 3840.0 656000 50 DFT-s-OFDM | _256QAM 128 0 0.81
n77 3840.0 656000 40 DFT-s-OFDM| _2560AM 100 0 0.81
n77 3840.0 656000 30 DFT-s-OFDM | 256QAM 75 0 0.76
n77 3840.0 656000 20 DFT-s-OFDM| _2560AM 50 0 0.80
n77 3840.0 656000 15 DFT-s-OFDM | 256QAM 36 0 0.68
n77 3840.0 656000 10 DFT-s-OFDM| _2560AM 24 0 0.81
n77 3750.0 650000 100 | DFT-s:OFDM| 256QAM 270 0 0.88
n77 3795.0 653000 100 | DFT-s-OFDM| 256Q0AM 270 0 0.91
n77 3885.0 659000 100 | DFT-s-OFDM| 256QAM 270 0 0.82
n77 3930.0 662000 100 | DFT-s-OFDM| 2560AM 270 0 0.86

" Note: Measured MIF values may be lower than sample MIF values provided in ANSI C63.19-2011 Annex D.7 Table
D.5 due to manufacturing variations for each device, however per Annex D.7, the sample MIF values of Table D.5 are
not intended to substitute for measurements of actual devices under test and their respective operating modes.
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802.11b

Table 7-13

Mode Data Rate [Mbps]
1 2 5.5 11
802.11b | -10.29 -9.54 -7.57 -6.47

Table 7-14

2.4GHz, SISO) Modulation Interference Factors'?
802.11b MIF Measurements [dB]

802.11g (2.4GHz, MIMO) Modulation Interference Factors'?

802.11g MIF Measurements [dB]
Mode Data Rate [Mbps]
12 18 24 36 48 72 96 108
802.11g -7.51 -6.74 -6.15 -5.43 -5.06 -4.72 -4.82 -4.94
Table 7-15
802.11n (2.4GHz, MIMO) Modulation Interference Factors'-2
802.11n (2.4GHz) MIF Measurements [dB]
Mode MCS Index
0 1 2 3 4 5 6 7
802.11n -7.35 -6.05 -5.47 -4.96 -4.76 -4.80 -4.91 -5.04

Table 7-16

802.11ac (2.4GHz, MIMO) Modulation Interference Factors'-?

802.11ac (2.4GHz) MIF Measurements [dB]
Mode MCS Index
0 1 2 3 4 5 6 7 8 9
802.11ac -6.14 -5.01 -4.79 -4.75 -5.17 -5.46 -5.61 -5.77 -6.21 -5.12
Table 7-17
802.11ax (2.4GHz, SU, MIMO) Modulation Interference Factors'-
20MHz 802.11ax (2.4GHz) MIF Measurements [dB]
Mode MCS Index
0 1 2 3 4 5 6 7 8 9 10 1
802.11ax| -5.81 -4.80 -4.79 -4.81 -5.06 -5.34 -5.43 -5.57 -5.66 -5.72 N/A N/A

Table 7-18

802.11ax (2.4GHz, RU, MIMO) Modulation Interference Factors'-

20MHz 802.11ax (2.4GHz) MIF Measurements [dB]

Mode RU Index (MCS Index 2) (Gl 1.6us)
0 8 37 40 53 54 61
802.11ax| -7.78 -7.99 -6.53 -6.76 -5.29 -5.41 -4.68

802.11a (5GHz, 20MHz BW, MIMO) Modulation Interference Factors'+?

Table 7-19

802.11a MIF Measurements [

dB]

Mode Data Rate [Mbps]
12 18 24 36 48 72 96 108
802.11a -7.52 -6.77 -6.22 -5.40 -5.04 -4.72 -4.89 -5.00

" Note: Measured MIF values may be lower than sample MIF values provided in ANSI C63.19-2011 Annex D.7 Table
D.5 due to manufacturing variations for each device, however per Annex D.7, the sample MIF values of Table D.5 are
not intended to substitute for measurements of actual devices under test and their respective operating modes.

2 Note: WIFI MIF values were found to be independent of the transmit channel.
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802.11n (5GHz, 20MHz BW, MIMO) Modulation Interference Factors'?

Table 7-20

20MHz BW 802.11n (5GHz) MIF Measurements [dB]

Mode MCS Index
0 1 2 3 4 5 6 7
802.11n -7.40 -6.10 -5.45 -5.03 -4.77 -4.83 -4.93 -5.07
Table 7-21

802.11ac (5GHz, 20MHz BW, MIMO) Modulation Interference Factors'?

20MHz BW 802.11ac (5GHz) MIF Measurements [dB]

Mode MCS Index
0 1 2 3 4 5 6 7 8 9
802.11ac | -6.14 -5.07 -4.77 -4.85 -5.19 -5.57 -5.71 -5.85 -6.17 -5.08
Table 7-22
802.11ax (5GHz, 20MHz BW, SU, MIMO) Modulation Interference Factors'-2
20MHz 802.11ax (5GHz) MIF Measurements [dB]
Mode MCS Index
0 1 2 3 4 5 6 7 8 9 10 11
802.11ax| -5.77 -4.89 -4.76 -4.79 -5.07 -5.37 -5.46 -5.64 -5.71 -5.81 -5.89 -6.07
Table 7-23
802.11ax (5GHz, 20MHz BW, RU, MIMO) Modulation Interference Factors'?
20MHz 802.11ax (5GHz) MIF Measurements [dB]
Mode RU Index (MCS Index 2) (Gl 1.6us)
0 8 37 40 53 54 61
802.11ax| -7.71 -7.83 -6.61 -6.65 -5.35 -5.34 -4.66
Table 7-24
802.11n (5GHz, 40MHz BW, MIMO) Modulation Interference Factors'-?
40MHz BW 802.11n (5GHz) MIF Measurements [dB]
Mode MCS Index
0 1 2 3 4 5 6 7
802.11n | -5.93 -4.87 -4.66 -4.77 -5.26 -5.75 -5.91 -6.10
Table 7-25
802.11ac (5GHz, 40MHz BW, MIMO) Modulation Interference Factors'-
40MHz BW 802.11ac (5GHz) MIF Measurements [dB]
Mode MCS Index
0 1 2 3 4 5 6 7 8 9
802.11ac | -4.87 -4.73 -5.15 -5.61 -6.10 -6.61 -6.76 -6.92 N/A -7.21
Table 7-26
802.11ax (5GHz, 40MHz BW, SU, MIMO) Modulation Interference Factors'?
40MHz 802.11ax (5GHz) MIF Measurements [dB]
Mode MCS Index
0 1 2 3 4 5 6 7 8 9 10 11
802.11ax| -4.75 -4.67 -5.00 -5.32 -5.66 -5.96 -6.03 -6.11 -6.35 -6.35 -6.37 -6.36

" Note: Measured MIF values may be lower than sample MIF values provided in ANSI C63.19-2011 Annex D.7 Table
D.5 due to manufacturing variations for each device, however per Annex D.7, the sample MIF values of Table D.5 are
not intended to substitute for measurements of actual devices under test and their respective operating modes.

2 Note: WIFI MIF values were found to be independent of the transmit channel.
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Table 7-27

802.11ax (5GHz, 40MHz BW, RU, MIMO) Modulation Interference Factors'?

40MHz 802.11ax (5GHz) MIF Measurements [dB]
Mode RU Index (MCS Index 1) (Gl 1.6us)
0 17 37 44 53 56 61 62 65
802.11ax| -8.44 -8.66 -7.31 -7.36 -6.06 -6.07 -4.83 -4.85 -4.59
Table 7-28

802.11ac (5GHz, 80MHz BW, MIMO) Modulation Interference Factors'?

80MHz BW 802.11ac (5GHz) MIF Measurements [dB]

Mode

MCS Index

1 2 3 4 5 6 7 8

802.11ac | -4.79

-5.64 -6.16 -6.57 -7.00 -7.31 -7.30 -7.47 -7.47

-7.63

802.11a

Table 7-29
X (5GHz, 80MHz BW, SU, MIMO) Modulation Interference Factors'-

80MHz 802.11ax (5GHz) MIF Measurements [dB]

Mode

MCS Index

2 3 4 5 6 7 8 9

10 11

802.11ax| -4.74 -5.37

-5.67 -6.01 -6.19 -6.47 -6.46 -6.47 -6.69 -6.67

-6.67 -6.70

802.11a

Table 7-30
x (6GHz, 80MHz BW, RU, MIMO) Modulation Interference Factors'?

80MHz 802.11ax (5GHz) MIF Measurements [dB]

Mode

RU Index (MCS Index 0) (Gl 1.6us)

36 37 52 53 60 61 64 65 66

67

802.11ax| -9.44

-9.50 -8.47 -8.62 -7.23 -7.26 -5.73 -5.72 -4.68 -4.71

-4.62

Table 7-31

802.11ac (5GHz, 160MHz BW, MIMO) Modulation Interference Factors'?

160MHz BW 802.11ac (5GHz) MIF Measurements [dB]

Mode

MCS Index

1 2 3 4 5 6 7 8

802.11ac -5.75

-6.67 -7.06 -7.37 -7.49 -7.64 -7.65 -7.80 -7.81

-7.81

Table 7-32

802.11ax (5GHz, 160MHz BW, SU, MIMO) Modulation Interference Factors'-

160MHz 802.11ax (5GHz) MIF Measurements [dB]

Mode

MCS Index

2 3 4 5 6 7 8 9

10 1"

802.11ax| -5.33 -5.97

-6.15 -6.44 -6.52 -6.65 -6.65 -6.65 -6.65 -6.66

-6.81 -6.79

Table 7-33

802.11ax (5GHz, 160MHz BW, RU, MIMO) Modulation Interference Factors'?

160MHz 802.11ax (5GHz) MIF Measurements [dB]

Mode

RU Index (MCS Index 0) (Gl 1.6us)

0

36 37 52 53 60 61 64 65 66

67

802.11ax| -9.37

-9.44 -8.43 -8.54 -7.25 -7.27 -5.77 -5.74 -4.67 -4.71

-4.66

" Note: Measured MIF values may be lower than sample MIF values provided in ANSI C63.19-2011 Annex D.7 Table
D.5 due to manufacturing variations for each device, however per Annex D.7, the sample MIF values of Table D.5 are
not intended to substitute for measurements of actual devices under test and their respective operating modes.

2 Note: WIFI MIF values were found to be independent of the transmit channel.
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Table 7-34
Simultaneous 2.4GHz and 5GHz WIFI Modulation Interference Factors'23

4 5 GHz WIFI 2.4 GHz WIFI
Tx [dBm] [dBm] Measured MIF (dB)
Ant1 Ant2 Ant1 Ant2
3 X X X - -6.33
3 X X - X -7.00
4 X X X X -5.58

" Note: Measured MIF values may be lower than sample MIF values provided in ANSI C63.19-2011 Annex D.7 Table
D.5 due to manufacturing variations for each device, however per Annex D.7, the sample MIF values of Table D.5 are
not intended to substitute for measurements of actual devices under test and their respective operating modes.

2Note: WLAN MIF values were found to be independent of the transmit channel.

3 Note: The configuration for each scenario (e.g. bandwidth, data rate, etc.) was determined using the worst-case
configuration from SISO and MIMO MIF measurements.
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8. CONDUCTED POWER CONFIGURATIONS AND TARGETS

. Procedures Used to Establish RF Signal for HAC Testing

The handset was configured to transmit the required air interface in a shielded chamber. Measurements
were taken with a fully charged battery.

Il. HAC Target Powers

All applicable modes supported by the device have their held-to-ear conducted power targets listed below
and were used for the individual mode evaluations in Section 9. All conducted power targets have a
tolerance of +1.0dB and -1.5dB unless otherwise noted. For WIFI modes, the overall maximum power
amongst all bands per IEEE standards is listed. Additionally, this model has no lower tolerance for WIFI
mode target powers.

lll. RF Conducted Power Measurement Setup and Conditions

Output Power Verification

Maximum output power is verified for all applicable test channels for all air interfaces which require test
scans. See Table 8-1 for air interface specific settings of transmit power parameters. See Table 9-1 for
more information regarding which modes required test scans and had conducted power measurements
taken.

Table 8-1
Power Control Parameters and Settings by Air Interface
Air Interface: Parameter Name: Parameter Set To:

GSM PCL GSM850: “5”; GSM1900: “0”
UMTS TPC “All 1’s”

LTE TPC “Max Power”

NR PLS Mfr Specified

WIFI PLS Mfr Specified

The general setup for conducted powers included in Section 11 is shown in Figure 8-1 below. The power
measurement equipment could be a base station simulator, signal analyzer, or power meter depending
on the applicable air interface.

Power Measurement
Equipment

Figure 8-1
Power Measurement Setup
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Iv.

GSM Target Powers

Table 8-2
GSM Conducted Power Targets
Modulated Average Output Power (in dBm)
Band
Voice Data
GSM/EDGE 850 32.0 27.0
GSM/EDGE 1900 29.0 26.0
V. UMTS Target Powers
Table 8-3
UMTS Conducted Power Targets
Modulated Average Output Power (in dBm)
Band
3GPP WCDMA Rel 99 | 3GPP HSUPA Rel 6
UMTS V 24.0 23.0
UMTS IV 23.0 22.0
UMTS i 23.0 22,0
VI. LTE FDD Target Powers
Table 8-4
LTE FDD Conducted Power Targets
Modulated Average Output
Band Power (in dBm)
LTE Band 71 24.8
LTE Band 12 24.8
LTE Band 13 24.5
LTE Band 14 245
LTE Band 5 24.8
LTE Band 26 24.8
LTE Band 4 235
LTE Band 66 235
LTE Band 2 235
LTE Band 25 235
LTE Band 30 225
LTE Band 7 23.0
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VII.

Table 8-5

Modulated Average Output
Power (in dBm)

LTE TDD Target Powers

LTE Band 5 248
LTE Band 66 235
Table 8-6
LTE TDD Conducted Power Targets
Modulated Average Output
Band Power (in dBm)

LTE Band 38 24.0
LTE Band 41 PC3 24.0
LTE Band 41 PC2 26.5
LTE Band 48 23.0

Table 8-7
LTE TDD Uplink Carrier Aggregat

Band

Modulated Average Output
Power (in dBm)

LTE Band 41 PC3 24.0

LTE Band 41 PC2 26.5

LTE Band 48

23.0

LTE FDD Uplink Carrier Aggregation Conducted Power Targets

ion Conducted Power Targets
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VIIL.

NR FDD Target Powers

Table 8-8
NR FDD Conducted Power Targets
s e s
NR Band n71 24.5
NR Band n12 24.5
NR Band n5 24.5
NR Band n66 23.5
NR Band n2 23.5
NR Band n25 23.5
NR Band n30 22.5
NR Band n7 23.0

IX. NR TDD Target Powers

X.  WIFI Target Powers

Table 8-9
NR TDD Conducted Power Targets
Modulated Average Output
Band Power (in dBm)
NR Band n38 24.0
NR Band n41 26.0
NR Band n77 26.0
NR Band n77 (DoD) 26.0
Table 8-10
IEEE 802.11a/b/g/n/ac/ax Reduced Average RF Power Targets'
Modulated Average Output
Band Power (in dBm)
WLAN - 2.4GHz 19.0
WLAN - 5GHz 16.0
WLAN - RSDB 19.0

"Note: This device utilizes independent power reduction mechanisms for the WIFI transmitter in all WIFI
modes for held-to-ear scenarios.
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9. JUSTIFICATION OF HELD TO EAR MODES TESTED

. Analysis of RF Air Interface Technologies

An analysis was performed, following the guidance of §4.3 and §4.4 of the ANSI standard, of the RF
air interface technologies being evaluated. The factors that will affect the RF interference potential
were evaluated, and the worst-case operating modes were identified and used in the evaluation. A
WD'’s interference potential is a function both of the WD’s average near-field field strength and of the
signal’s audio-frequency amplitude modulation characteristics. Per §4.4, RF air interface technologies
that have low power have been found to produce sufficiently low RF interference potential, so it is
possible to exempt them from the product testing specified in Clause 5 of the ANSI standard. An RF
air interface technology of a device is exempt from testing when its average antenna input power plus
its MIF is <17dBm for all of its operating modes. RF air interface technologies exempted from testing
in this manner are automatically assigned an M4 rating to be used in determining the overall rating for
the WD.

The worst-case MIF plus the worst-case average antenna input power for all modes are investigated
below to determine the testing requirements for this device.

1. Individual Mode Evaluations

Table 9-1
Max Power + MIF calculations for Low Power Exemptions
Air Interface Maximum Average Worst Case Total (Power + C63.19 Testing
Power (dBm) MIF (dB) MIF, dB) Required

GSM - GSM850 23.81* 3.58 27.39 Yes
GSM - GSM1900 20.81* 3.58 24.39 Yes

GSM - EDGE850 18.81* 3.82 22.63 Yes***

GSM - EDGE1900 17.81* 3.76 21.57 Yes***
UMTS - RMC 25.00 -23.79 1.21 No
UMTS - AMR 25.00 -24.04 0.96 No
UMTS - HSPA 24.00 -21.08 2.92 No
LTE FDD 25.80 -9.29 16.51 No
LTE FDD - Uplink Carrier Aggregation 25.80 -9.74 16.06 No
LTE TDD - Band 41 (PC3) 15.29* 3.88 19.17 Yes
LTE TDD - Band 41 (PC2) 17.79* 3.95 21.74 Yes
LTE TDD - Band 48 14.29* 3.96 18.25 Yes

LTE TDD - Uplink Carrier Aggregation 17.79* 3.62 21.41 Yes****
NR FDD 25.50 -8.98 16.52 No
NR TDD - n41 20.98* 0.81 21.79 Yes
NR TDD - n77 (DoD) 20.98* 0.82 21.80 Yes
NR TDD - n77 20.98* 0.91 21.89 Yes
WIFI - 2.4GHz 20.00 -4.68 15.32 No
WIFI - 5GHz 17.00 -4.59 12.41 No
Simultaneous 2.4GHz and 5GHz WIFI Operations 20.01** -5.58 14.43 No

* Note: ANSI C63.19-2011 Sec. 4.4 Footnote 20 indicates the use of a long averaging time for measuring
the antenna input power when using this method of exclusion. Therefore, the frame averaged power was
calculated for these modes in this investigation.
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** Note: This value is calculated as the linear sum of the worst-case power for each band and antenna
combination while in simultaneous 2.4GHz and 5GHz operation. This calculation is conservative and for
use in this investigation only.

*** Note: EDGE data modes were considered but not tested as GSM voice modes were found to be the
worst-case modes for the GSM air interface.

**** Note: LTE ULCA data modes were considered but not tested as LTE standalone data modes were
found to be the worst-case modes for the LTE air interface.

lll. Low-Power Exemption Conclusions

Per ANSI C63.19-2011, RF Emissions testing for this device is required only for GSM voice mode as well
as LTE TDD (Power Class 3 and Power Class 2) and NR TDD data modes. All other air interfaces are
exempt.
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10. LTE TDD UPLINK-DOWNLINK CONFIGURATION

Uplink-Downlink Configuration Additional Testing

Additional testing was performed on each supported power class for LTE TDD to determine the
worst-case Uplink-Downlink configuration for RFE 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 10-1
Uplink-Downlink Configurations for Type 2 Frame Structures

Calculated
Transmission
Duty Cycle (%)
61.4%
41.4%
21.4%
30.7%
20.7%
10.7%
51.4%

Uplink-downlink Downlink-to-Uplink Subframe number
configuration Switch-point periodicity

4

0 5 ms
5ms
5 ms
10 ms
10 ms
10 ms
5 ms

0|0 |0 (0|0 |0 |0 |o

niununfunnlun | lun |

DD |W(N |-

cl|Cc|cc|c|c|c|N
cl|lo|c|c|o|c|c|w
C|O|0(Cc|O|O|C
Q|0 |0 (0|0 |0 |O|wn
»w|O |00 |un|uv|un |
cl|lo|o(Oo|c|c|c|N
C|O|0(0|0|C|C|»
0|0 |0 (0|0 |0 |Cc|v

Power Class 3 Uplink-Downlink Configuration Additional Testing

LTE TDD was evaluated with the following radio configuration: channel 40620, 20MHz BW, QPSK,
1RB, ORB Offset. For Power Class 3, all configurations (0-6) are supported. The configuration which
resulted in the worst-case emission was used for full testing. See Table 10-2 below for results. The
configuration determined in the results below was used to measure the MIF values in table 7-5 and 7-
7.

Table 10-2
LTE TDD Power Class 3 UL-DL Configuration Results

Mode / Band Channel Mod. |RB Size Scan Center Field Field

Audio

MIF Interference FCC Limit FCC Margin Result Excl Blocks

(MHz) Config. Offset (dB) Level (dBV/m) (dB) per 5.5
(Vim) [dB(V/m)] [ABVIm)]

Bandwidth UL-DL RB Time Avg. Time Avg.

E-Field Emissions

LTETDD/
Band 41

20 40620
20 40620
20 40620
20 40620
20 40620
20 40620
20 40620

QPSK
QPSK
QPSK
QPSK
QPSK
QPSK
QPSK

Acoustic 12.98 22.27 -3.34 18.93 35.00 M4 4,78
Acoustic 11.59 21.28 -1.60 19.68 35.00 M4 6,8,9
Acoustic 10.26 20.22 1.47 21.69 35.00 M4 14,7
Acoustic 10.88 20.73 -1.49 19.24 35.00 M4 4,78
Acoustic 10.35 20.30 0.61 20.91 35.00 M4 14,7
Acoustic 9.62 19.66 3.63 23.29 35.00 M4 14,7
Acoustic 12.11 21.66 -2.54 19.12 35.00 M4 4,78

ola|lslw|[v|=|o
o|lo|o|o|o|o|o
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lll. Power Class 2 Uplink-Downlink Configuration Additional Testing

LTE TDD was evaluated with the following radio configuration: channel 40620, 20MHz BW, QPSK,
1RB, ORB Offset. For Power Class 2, only configurations 1-5 are supported. The configuration which
resulted in the worst-case emission was used for full testing. See Table 10-3 below for results. The
configuration determined in the results below was used to measure the MIF values in Table 7-6.

Table 10-3
LTE TDD Power Class 2 UL-DL Configuration Results
N Time Avg. Time Avg. (IS et a
Mode / Band Ba(’":m‘;‘" Channel é’:":?;‘ Mod. |RB Size oszet Scan Center (}:I.Ierl:) y BF(i\ell;:" ) (':::) '"'el'_f:v’:l"“ F(z:",‘l"""‘)" Fcc(;‘:;’g'" Result E";L?';g“
[dB(V/m)]
E-Field Emissions
20 40620 1 | apsk | 1 0 Acoustic 13.31 22.48 164 20.84 35.00 M4 47,8
20 40620 2 | apsk | 1 0 Acoustic 11.13 20.93 1.49 2242 35.00 ™ 478
e 20 40620 3 | apsk | 1 [) Acoustic 12.05 21,62 149 20.13 35.00 M4 147
20 40620 4 |apsk | 1 0 Acoustic 11.00 20.83 062 21.45 35.00 ™ 14,7
20 40620 5 |apsk | 1 0 Acoustic 9.51 19.56 3.69 23.25 35.00 M4 147

IV. Conclusion

Per the results above, UL-DL Configuration 5 was used for both LTE TDD Power Class 3 and LTE
TDD Power Class 2 testing.
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11. OVERALL MEASUREMENT SUMMARY

A3LSMS906U
0271M

. E-FIELD EMISSIONS:

Table 11-1
HAC Data Summary for GSM E-field
Audio
Conducted Time Avg. Time Avg. e e
Mode Channel Scan Center | Power at BS Field Field Mk nterfefores (el Limf3 BCCiMaroln Result EEEDS
(dBm) (Vim) [dB(V/m)] (dB) Level (dBV/m) (dB) per 5.5
[dB(V/m)]
E-Field Emissions
128 Acoustic 31.67 30.00 29.54 3.58 33.12 45.00 M4 7,8,9
GSM850 190 Acoustic 32.12 30.42 29.66 3.58 33.24 45.00 M4 4,78
251 Acoustic 31.96 30.63 29.72 3.58 33.30 45.00 M4 7,8,9
512 Acoustic 28.92 8.97 19.06 3.57 22.63 35.00 M4 1,23
GSM1900 661 Acoustic 29.00 9.23 19.30 3.58 22.88 35.00 M4 1,23
810 Acoustic 28.86 9.64 19.68 3.58 23.26 35.00 M4 1,23
Table 11-2
HAC Data Summary for LTE TDD Band 41 (Power Class 3) E-field
Bandwidth uL-DL RB EIEE) || WA, || DA MIF I tAr?db FCC Limit | FCC Margi Excl Block
Mode / Band ’("MHI') Channel Cm;ﬁg_ Mod. |RBSize| &% | Scan Center | Power at BS Field Field ) i ( dBVIImm)I ( d;)’g'" Result ":er o
(dBm) (Vim) [dB(V/m)]
[dB(V/m)]
E-Field Emissions
20 39750 5 | QpPsk | 1 0 Acoustic 23.66 8.26 18.34 379 2213 35.00 [ 236
20 40185 5 | aPsK | 1 0 Acoustic 23.63 7.83 17.88 378 21.66 35.00 [ 147
B';I(E‘ I:) :éa 20 40620 5 | apPsK | 1 0 Acoustic 23.21 7.61 17.63 388 2151 35.00 M4 147
20 41055 5 | QPsK | 1 0 Acoustic 23.28 8.17 18.24 378 22,02 35.00 [ 478
20 41490 5 | QPsK | 1 0 Acoustic 23.08 8.24 18.32 3.82 2214 35.00 [ 7,89
Table 11-3
HAC Data Summary for LTE TDD Band 41 (Power Class 2) E-field
Bandwidth UL-DL RB Conductecl alimelva iy (I msiivey MIF Int:r;‘:ri:nce FCC Limit | FCC Margin Excl Blocks
Mode / Band (MHz) Channel Config. Mod. |RB Size Offset Scan Center POV(I:; 'a:) BS &7[:1) [d:(l‘ell;;l" T (dB) ] (dBV/m) (dB) Result per 5.5
[dB(V/m)]
E-Field Emissions
20 39750 5 | apPsK | 1 0 Acoustic 26.11 9.40 19.46 3.90 23.36 35.00 [ 236
20 40185 5 | QPsk | 1 0 Acoustic 25.97 8.80 18.89 3.90 2279 35.00 [ 147
e atee| 20 4060 | 5 [aPsk| 1 | o | Acousic | 2568 9.7 19.25 390 2315 35.00 e 689
20 41055 5 | apPsK | 1 0 Acoustic 25.70 9.65 19.69 387 23.56 35.00 M4 68,9
20 41490 5 | QPsK | 1 0 Acoustic 25.54 974 19.77 3.95 23.72 35.00 [ 147
Table 11-4
HAC Data Summary for LTE TDD Band 48 E-field
Bandwidth uL-DL RB EIEE) || WA, || DA MIF I tAr?db FCC Limit | FCC Margi Excl Block
Mode / Band ’("MHI') Channel Cm;ﬁg_ Mod. |RBSize| &% | Scan Center | Power at BS Field Field ) i ( dBVIII'VIm)I ( d;)’g'" Result ":er i
(dBm) (Vim) [dB(V/m)]
[dB(V/m)]
E-Field Emissions
20 55340 5 | QPsK | 1 0 Acoustic 22.27 1413 23.00 3.96 26.96 35.00 [ 236
20 55665 5 | apPsK | 1 0 Acoustic 22.46 14.68 2333 3.91 27.24 35.00 [ 236
L;:"ET:’ 20 55990 5 | apPsk | 1 0 Acoustic 22.56 13.90 22.86 393 26.79 35.00 [ 236
20 56315 5 | aPsK | 1 0 Acoustic 22.22 12.94 2224 3.91 26.15 35.00 [ 123
20 56640 5 | QPsk | 1 0 Acoustic 2214 12.19 2172 391 25,63 35.00 [ 123
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Table 11-5
HAC Data Summary for NR TDD n41 E-field

Conducted | Time Avg. | Time Avg. audic)
Mode / Band | Bandwidth | cinnel | Waveform Mod. |RBsize| RB | scan Center | PoweratBS | Field Field MIE Interference | FCC Limit | FCC Margin | g, | ExclBlocks
(MHz) Offset e i RO (dB) Level (dBV/m) (dB) per 5.5
[dB(V/m)]
E-Field Emissions
100 509202 | DFT-s-OFDM | m/2-BPSK| 1 1 Acoustic 24.99 39.95 32.03 081 32.84 35.00 M3 689
100 513900 | DFT-s-OFDM | m/2-BPSK| 1 1 Acoustic 2550 39.54 31.94 0.80 3274 35.00 M3 689
P I 518508 | DFT-s-OFDM | m/2-BPSK | 1 1 Acoustic 2543 39.72 31.98 0.80 3278 35.00 M3 689
n
100 523302 | DFT-s-OFDM | T/2-BPSK | 1 1 Acoustic 25.32 38.77 31.77 0.80 32.57 35.00 M3 6,89
100 528000 | DFT-s-OFDM |m/2-BPSK| 1 1 Acoustic 25.40 38.33 31.67 0.80 3247 35.00 M3 689
100 509202 | DFT-s-OFDM | m/2-BPSK| 1 1 T-Coil 24.99 35.28 30.95 081 31.76 35.00 M3 689
Table 11-6
HAC Data Summary for NR TDD n77 DoD E-field
Audio
Conducted Time Avg. Time Avg.
Mode / Band | Bandwidth | ¢yl Waveform Mod. |ReSize| RB | scan Center | Power at BS Field Field MIF Interference | |FCC Limit | FCC Margin | g, | ExclBlocks
(MHz) Offset e s e (dB) Level (dBV/m) (dB) per 5.5
[dB(V/m)]
E-Field Emissions
NR{SED’)"" 100 | 633334 | DFT-5-OFDM |rr/2-BPSK| 1 | 1 | Acoustic 25.07 | 1656 | 24.38 | 0.82 | 25.20 | 35.00 | | M4 | 123
Table 11-7
HAC Data Summary for NR TDD n77 E-field
Audio
Conducted Time Avg. Time Avg.
Mode / Band | Bandwidth | cponnel Waveform Mod. |RESize| RB | scan Center | Power at BS Field Field MIF Interference | FCC Limit | FCC Margin | g, | ExelBlocks
(MHz) Offset s s e (dB) Level (dBV/m) (dB) per 5.5
[dB(V/m)]
E-Field Emissions
100 650000 | DFT-s-OFDM | m/2-BPSK| 1 1 Acoustic 24.96 23.42 27.39 088 28.27 35.00 M4 123
100 653000 | DFT-s-OFDM | m/2-BPSK | 1 1 Acoustic 25.10 24.46 21.77 091 28.68 35.00 ma 123
NRTDD/n77[ 100 656000 | DFT-s-OFDM | m/2-BPSK| 1 1 Acoustic 2527 24.07 2763 089 2852 35.00 M4 123
100 659000 | DFT-s-OFDM | m/2-BPSK| 1 1 Acoustic 24.98 22.36 26.99 082 27.81 35.00 ma 123
100 662000 | DFT-s-OFDM | m/2-BPSK | 1 1 Acoustic 25.14 2056 26.26 086 27.12 35.00 ma 123

Figure 11-1
Sample E-field Scan Overlay
(See Test Setup Photographs for actual WD overlay.)

FCC ID: A3LSMS906U

ShA PETEST

HAC (RF EMISSIONS) TEST REPORT

Fauniigg

Approved by:
Quality Manager

Filename:

1M2109090103-21-R3.A3L

Test Dates:
10/4/2021 - 10/18/2021

DUT Type:
Portable Handset

Page 37 of 102

© 2021 PCTEST

REV 3.5.M
6/22/2020

© 2021 PCTEST All rights reserved. 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 PCTEST. If you have any questions about this international copyright or have an enquiry about obtaining additional rights to this
report or assembly of contents thereof, please contact INFO@PCTEST.COM.




Il. Worst-case Configuration Evaluation

Table 11-8
Peak Reading 360° Probe Rotation at Azimuth axis

Audio
Time Avg. | Time Avg.
Mode Rancwithy Channel Waveform Mod. RB Size RB Scan Center Field Field MIP B ] [CC iy RCE Margin Result ExciBlocks
(MHz) Offset (Vim) [dB(V/m)] (dB) Level (dBV/m) (dB) per 5.5
[dB(V/m)]
Probe Rotation at Worst-Case
NR TDD / n41 100 509202 ‘ DFT-s-OFDM | 11/2-BPSK ‘ 1 ‘ 1 ‘ Acoustic 40.38 ‘ 3212 ‘ 0.81 ‘ 32.93 ‘ 35.00 ‘ ‘ M3 ‘ 6,8,9
E(roll)
37.9 V/im £0.46 dB
100
90
80
70
60
E
= 50
>
40
T |
30
20
10
0
0 50 100 150 200 250 300 350

Deg
Figure 11-2
Worst-Case Probe Rotation about Azimuth axis

* Note: Locations of probe rotation (with and without exclusions) are shown in Figure 11-1 denoted by the green square markers.
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12. EQUIPMENT LIST

Table 12-1
Equipment List
Manufacturer Model Description Cal Date [Cal Interval | Cal Due Serial Number
Agilent E4438C ESG Vector Signal Generator 9/28/2021 Annual 9/28/2022 MY45091346
Agilent N5182A MXG Vector Signal Generator 7/6/2021 Annual 7/6/2022 MY48180366
eysight Technologig ~ N9020A MXA Signal Analyzer 2/24/2021 Annual 2/24/2022 MY48010233
Amplifier Research 15S1G6 Amplifier N/A CBT* N/A 433978
Anritsu MA2411B Pulse Power Sensor 3/8/2021 Annual 3/8/2022 1339007
Anritsu MA2411B Pulse Power Sensor 3/9/2021 Annual 3/9/2022 1207470
Anritsu MA24106A USB Power Sensor 8/10/2021 Annual 8/10/2022 1231538
Anritsu MA24106A USB Power Sensor 8/10/2021 Annual 8/10/2022 1231535
Anritsu ML2496A Power Meter 2/19/2021 Annual 2/19/2022 1138001
Control Company 4040 Therm./ Clock/ Humidity Monitor 3/6/2020 Biennial 3/6/2022 200170289
Mini-Circuits NLP-1200+ Low Pass Filter DC to 1000 MHz N/A CBT* N/A N/A
Mini-Circuits NLP-2950+ Low Pass Filter DC to 2700 MHz N/A CBT* N/A N/A
Mini-Circuits BW-N20W5 Power Attenuator N/A CBT* N/A 1226
Pasternack PE2237-20 Bidirectional Coupler N/A CBT* N/A N/A
Rohde & Schwarz CMW500 Wideband Radio Communication Tester 2/10/2021 Annual 2/10/2022 161662
Rohde & Schwarz CMW500 Wideband Radio Communication Tester 3/22/2021 Annual 3/22/2022 162125
Rohde & Schwarz CMW500 Radio Communication Tester 9/30/2021 Annual 9/30/2022 140144
Rohde & Schwarz CMW500 Radio Communication Tester 7/19/2021 Annual 7/19/2022 128635
Seekonk NC-100 Torque Wrench (8" Ib) 8/4/2020 Biennial 8/4/2022 N/A
SPEAG AlIA Audio Interference Analzyer N/A CBT* N/A 1010
SPEAG EF3DV3 Freespace E-field Probe 2/15/2021 Biennial 2/15/2023 4035
SPEAG CD835V3 Freespace 835 MHz Dipole 1/14/2021 Biennial 1/14/2023 1003
SPEAG CD1880V3 Freespace 1880 MHz Dipole 1/14/2021 Biennial 1/14/2023 1137
SPEAG CD2600V3 Freespace 2600MHz Dipole 1/14/2021 Biennial 1/14/2023 1012
SPEAG CD3500V3 Freespace 3500 MHz Dipole 10/20/2020 | Biennial 10/20/2022 1005
SPEAG CD3500V3 Freespace 3500 MHz Dipole 3/2/2021 Biennial 3/2/2023 1015
SPEAG DAE4 Dasy Data Acquisition Electronics 1/13/2021 Annual 1/13/2022 1530

Calibration traceable to the National Institute of Standards and Technology (NIST).

*Note: CBT (Calibrated Before Testing). Prior to testing, the measurement paths containing a cable, attenuator, coupler or filter
were connected to a calibrated source (i.e. a signal generator) to determine the losses of the measurement path. The power meter
offset was then adjusted to compensate for the measurement system losses. This level offset is stored within the power meter
before measurements are made. This calibration verification procedure applies to the system verification and output power
measurements. The calibrated reading is then taken directly from the power meter after compensation of the losses for all final
power measurements.
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13. MEASUREMENT UNCERTAINTY

Table 13-1
Uncertainty Estimation Table

Wireless Communications Device Near-Field Measurement
Uncertainty Estimation
Uncertainty Component I(D daé? Data Type |Prob. Dist.] Divisor Ci (E) Unc. (dB) Notes/Comments
Measurement System
RF System Reflections 0.50 Tolerance N 1.00 1 0.50 * Refl. <-20 dB
Field Probe Calibration 0.21 Tolerance N 1.00 1 0.21
Field Probe Isotropy 0.01 Tolerance N 1.00 1 0.01
Field Probe Frequency Response 0.135 Tolerance N 1.00 1 0.14
Field Probe Linearity 0.013 Tolerance N 1.00 1 0.01
Modulation Interference Factor 0.20 Tolerance R 1.73 1 0.12 Applicable for M-rating testing
Boundary Effects 0.105 Accuracy R 1.73 1 0.06 *
Probe Positioning Accuracy 0.20 Accuracy R 1.73 1 0.12 *
Probe Positioner 0.050 Accuracy R 1.73 1 0.03 *
Extrapolation/Interpolation 0.045 Tolerance R 1.73 1 0.03 *
Resolution to 2mm error 0.21 Tolerance N 1.00 1 0.21
System Detection Limit 0.05 Tolerance R 1.73 1 0.03 *
Readout Electronics 0.015 Tolerance N 1.00 1 0.02 *
Integration Time 0.11 Tolerance R 1.73 1 0.06 *
Response Time 0.033 Tolerance R 1.73 1 0.02 *
Phantom Thickness 0.10 Tolerance R 1.73 1 0.06 *
System Repeatability (Field x 2=power) 0.17 Tolerance N 1.00 1 0.17 *
Test Sample Related
Device Positioning Vertical 0.2 Tolerance R 1.73 1 0.12 *
Device Positioning Lateral 0.045 Tolerance R 1.73 1 0.03 *
Device Holder and Phantom 0.1 Tolerance R 1.73 1 0.06 *
Power Drift 0.21 Tolerance R 1.73 1 0.12
Combined Standard Uncertainty (k=1) 0.66 16.3%
Expanded Uncertainty [95% confidence] 1.31 32.6%
Expanded Uncertainty [95% confidence] on Field 0.66 16.3%
Notes:

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

2. * Uncertainty specifications from Schmidt & Partner Engineering AG (not site specific)

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 immunity
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.

i\ PECTEST Approved by:
FCC ID: A3LSMS906U POTRSYT HAC (RF EMISSIONS) TEST REPORT ; '
_'I.IH' . ( ) W Quality Manager
Filename: Test Dates: DUT Type:
Page 40 of 102
1M2109090103-21-R3.A3L 10/4/2021 - 10/18/2021 Portable Handset agealo
©2021 PCTEST REV35M

6/22/2020
© 2021 PCTEST All rights reserved. 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 PCTEST. If you have any questions about this international copyright or have an enquiry about obtaining additional rights to this
report or assembly of contents thereof, please contact INFO@PCTEST.COM.



14. TEST DATA

See following Attached Pages for Test Data.
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Data: 1042021

N PCTEST’
Aol Wit 40 f port of
PCTEST Hearing-Aid Compatibility Facility

DUT: CD835V3 - SN1003

Type: CD835V3
Serial: 1003

Communication System: CW; Frequency: 835 MHz;
Measurement Standard: DASY S5 (IEEE/IEC/ANSI C63.19-2011)
DASYS5 Configuration:

e Probe: EF3DV3 - SN4035; Calibrated: 2/15/2021

e Sensor-Surface: Omm (Fix Surface)

e Electronics: DAE4 Sn1530; Calibrated: 1/13/2021

e Phantom: HAC Test Arch with AMCC: Type: SD HAC P01 BA;
o Measurement SW: DASYS52, Version 52.10 (4);

835 MHz / 100mW HAC Dipole Validation at 15mm/Hearing Aid Compatibility Test (41x361x1):

Interpolated grid: dx=0.5000 mm, dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 125.0 V/m; Power Drift =-0.00 dB
Applied MIF = 0.00 dB
Average Value of Peak (interpolated) = 109.1 Vim

a8
0
-1.06 E
b
5.59
.48
-4.32 !-
0dB = 110.5 Wim = 40,87 dBV/m
PCTEST 2021
SNPCTEST Approved by:
FCC ID: A3LSMS906U FNPCTRET HAC (RF EMISSIONS) TEST REPORT ; '
- ( ) W Quality Manager
Filename: Test Dates: DUT Type:
Page 42 of 102
1M2109090103-21-R3.A3L 10/4/2021 - 10/18/2021 Portable Handset agedso
©2021 PCTEST REV 35M

6/22/2020
© 2021 PCTEST All rights reserved. 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 PCTEST. If you have any questions about this international copyright or have an enquiry about obtaining additional rights to this
report or assembly of contents thereof, please contact INFO@PCTEST.COM.



Data: 1042021

N PCTEST’
Aol Wit 40 f port of
PCTEST Hearing-Aid Compatibility Facility

DUT: CD1880V3 - SN1137

Type: CD1880V3
Serial: 1137

Communication System: CW; Frequency: 1880 MHz;
Measurement Standard: DASYS (IEEENIEC/ANSI C63.19-2011)
DASY5 Configuration:

Probe: EF3DV3 - SN4035; Calibrated: 2/15/2021
Sensor-Surface: 0mm (Fix Surface)

Electronics: DAE4 Sn1530; Calibrated: 1/13/2021

Phantom: HAC Test Arch with AMCC; Type: SD HAC P01 BA;
Measurement SW: DASY52, Version 52.10 (4);

1880 MHz / 100mW HAC Dipole Validation at 15mm/Hearing Aid Compatibility Test (41x181x1):

Interpolated grid: dx=0.5000 mm, dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 161.5 V/m; Power Drift =-0.05 dB
Applied MIF = 0.00 dB
Average Value of Peak (interpolated) = 88.3 V/m

A8
0
084
1.54
282
176
-4.70 l-
0 dB = 89,58 Vim = 39,04 dBVim
PCTEST 2021
4 Approved by:
FCC ID: A3LSMS906U NEETERT HAC (RF EMISSIONS) TEST REPORT - -
- ( ) W Quality Manager
Filename: Test Dates: DUT Type:
Page 43 of 102
1M2109090103-21-R3.A3L 10/4/2021 - 10/18/2021 Portable Handset ageaso
© 2021 PCTEST REV35.M

6/22/2020
© 2021 PCTEST All rights reserved. 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 PCTEST. If you have any questions about this international copyright or have an enquiry about obtaining additional rights to this
report or assembly of contents thereof, please contact INFO@PCTEST.COM.



Data: 101932029

“\ PCTEST
= Fronad B Sa ot of )
PCTEST Hearing-Aid Compatibility Facility

DUT: CD2600V3 - SN1012

Type: CD2600V3
Serial: 1012

Communication System: CW (0); Frequency: 2600 MHz;
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)
DASYS5 Configuration:

Probe: EF3DV3 - SN4035; Calibrated: 2/15/2021
Sensor-Surface: 0Omm (Fix Surface)

Electronics: DAE4 Sn1530; Calibrated: 1/13/2021

Phantom: HAC Test Arch with AMCC; Type: SD HAC P01 BA;
Measurement SW: DASY52, Version 52.10 (4);

2600 MHz / 100mW HAC Dipole Validation at 15mm/Hearing Aid Compatibility Test (41x181x1):
Interpolated grid: dx=0.5000 mm, dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 67.35 V/m; Power Drift =-0.03 dB

Applied MIF = 0.00 dB
Average Value of Peak (interpolated) = 87.9 V/im

- v ) |

B
“ 1

0 dB = B8.42 Vim = 38.93 dBVIm
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Date 1018201

N\ PCTEST
gLy Proud o be part of il
PCTEST Hearing-Aid Compatibility Facility

DUT: CD2600V3 - SN1012

Type: CD2600V3
Serial: 1012

Communication System: CW; Frequency: 2600 MHz;
Measurement Slandard: DASYS (IEEEAEC/ANSI C63.19-2011)
DASYS Configuration:

Probe: EF3DV3 - SN4035, Calibrated 2/15/2021
Sensor-Surface: Omm (Fix Surface)

Electronics: DAE4 Sn1530; Calibrated: 1/13/2021

Phantom: HAC Test Arch with AMCC; Type: SD HAC P01 BA,
Measurement SW: DASY52, Version 52.10 (4);

* o o o ¢

2600 MHz / 100mW HAC Dipole Validation at 15mm/Hearing Aid Compatibility Test (41x181x1):

Interpolated grid: dx=0.5000 mm, dy=0.5000 mm
Device Reference Point: O, 0, -6.3 mm
Reference Value = 66.49 \V//m; Power Drift = -0.07 dB
Applied MIF = 0.00 dB
Average Value of Peak (interpolated) = 86.0 W/m

-1.36
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Data: 101932029

“\ PCTEST
= T ——— T ]
PCTEST Hearing-Aid Compatibility Facility

DUT: CD3500V3 - SN1005
Type: CD3500V3
Serial: 1005

Communication System: CW; Frequency: 3500 MHz;
Measurement Standard: DASY 5 (IEEE/IEC/ANSI C63.19-2011)
DASY5 Configuration:

e Probe: EF3DV3 - SN4035; Calibrated: 2/15/2021

o Sensor-Surface: Omm (Fix Surface)

¢ Electronics: DAE4 Sn1530; Calibrated: 1/13/2021

e Phantom: HAC Test Arch with AMCC; Type: SD HAC P01 BA;
o Measurement SW: DASY52, Version 52.10 (4);

3500 MHz / 100mW HAC Dipole Validation at 15mm/Hearing Aid Compatibility Test (41x181x1):

Interpolated grid: dx=0.5000 mm, dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 38.51 V/m; Power Drift =-0.15 dB
Applied MIF = 0.00 dB
Average Value of Peak (interpolated) = 86.3 V/im
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Date 1018201

b

N\ PCTEST
B Proud o be part of il
PCTEST Hearing-Aid Compatibility Facility

DUT: CD3500V3 - SN1015

Type: CD3500V3
Serial: 1015

Communication System: CW; Frequency: 3500 MHz;
Measurement Slandard: DASYS (IEEEAEC/ANSI C63.19-2011)
DASYS Configuration:

* Probe: EF3DV3 - SN4035; Calibrated: 2/156/2021

& Sensor-Surface: Omm (Fix Surface)

» Electronics: DAE4 Sn1530; Calibrated: 1/13/2021

* Phantom: HAC Test Arch with AMCC; Type: SD HAC P01 BA,
* Measurement SW: DASY52, Version 52.10 (4);

3500 MHz / 100mW HAC Dipole Validation at 15mm/Hearing Aid Compatibility Test (41x181x1):

Interpolated grid: dx=0.5000 mm, dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 38.28 \Vim: Power Drift = -0.06 dB
Applied MIF = 0.00 dB
Average Value of Peak (interpolated) = 85.8 Vim
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Ciate 107182021

b

N\ PCTEST
B Proud o be part of il
PCTEST Hearing-Aid Compatibility Facility

DUT: CD3500V3 - SN1015

Type: CD3500V3
Serial: 1015

Communication System: CW; Frequency: 3900 MHz;
Measurement Standard: DASY S (IEEE/TEC/ANSI C63.19-2011)
DASYS Configuration:

Probe: EF3DV3 - SN4035; Calibrated: 2/15/2021
Sensor-Surface: 0Omm (Fix Surface)

Electronics: DAE4 Sn1530; Calibrated: 1/13/2021

Phantom: HAC Test Arch with AMCC; Type: SD HAC P01 BA;
Measurement SW: DASYS52, Version 52.10 (4);

* o o o

3900 MHz / 100mW HAC Dipole Validation at 15mm/Hearing Aid Compatibility Test (41x181x1):

Interpolated grid: dx=0.5000 mm, dy=0.5000 mm
Device Reference Paint: 0, 0, -6.3 mm
Reference Value = 33.66 \Vim; Power Drift =-0.00 dB
Applied MIF = 0.00 dB
Average Value of Peak (interpolated) = 79.7 VW/m

dB
1]
-2.26
-4,53 ‘
6.19 ‘ | —
-8.06
-11.32 *
0 dB = B0.60 Vim = 38.13 dBVIm
PCTEST 2021
4 Approved by:
FCC ID: A3LSMS906U NEETERT HAC (RF EMISSIONS) TEST REPORT - -
- ( ) W Quality Manager
Filename: Test Dates: DUT Type:
1M2109090103-21-R3.A3L 10/4/2021 - 10/18/2021 Portable Handset Page 48 of 102
© 2021 PCTEST

REV 3.5.M
6/22/2020

© 2021 PCTEST All rights reserved. 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 PCTEST. If you have any questions about this international copyright or have an enquiry about obtaining additional rights to this
report or assembly of contents thereof, please contact INFO@PCTEST.COM.



Diabe: 107201

N\ PCTEST
PCTEST Hcarlnq-;ﬁll.d G:.'.bl.'ll‘;patlblllty' Facility
DUT: A3LSMS906U

Type: Portable Handset
Serial: 0271M
Backlight off
Duty Cycle: 1:8.3

Communication System: GSM; Frequency: 848.8 MHz;
Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2011)

DASYS Configuration:

Probe: EF3DV3 - SN4035; Calibrated: 2/15/2021
Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn1530; Calibrated: 1/13/2021

Phantom: HAC Test Arch with AMCC; Type: SD HAC P01 BA;
Measurement SW: DASYS52, Version 52.10 (4);

*® o o o 0

GSM850 High Channel / Hearing Aid Compatibility Test (101x101x1):

Interpolated grid: dx=0.5000 mm, dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 41.64 \V//m; Power Drift = -0.03 dB
Applied MIF = 3.58 dB
RF audio interference level = 33.30 dBV/m
Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
32.19 dBV/m|32.59 dBV/m|31.64 dBV/m
Grid 4 M4 Grid 5 M4 Grid 6 M4
32.81 dBV/m|33.3 dBV/m |32.67 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
33.81 dBV/m|34.2 dBV/m |33.28 dBVIm

dB
0 |
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0 dB = 51,26 Vim = 34 20 dBVim
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Diabe: 107201

N\ PCTEST
PCTEST Hcarlnq-;ﬁll.d G:.'.bl.'ll'lpaﬂb”it_‘.l' Facility
DUT: A3LSMS906U

Type: Portable Handset
Serial: 0271M
Backlight off
Duty Cycle: 1:8.3

Communication System: GSM; Frequency: 1909.8 MHz;
Measurement Standard: DASYS (IEEEAEC/ANSI C63.19-2011)
DASYS Configuration:

e Probe: EF3DV3 - SN4035; Calibrated: 2/15/2021

e Sensor-Surface: (Fix Surface)

o Electronics: DAE4 Sn1530; Calibrated: 1/13/2021

o Phantom: HAC Test Arch with AMCC; Type: SD HAC P01 BA;
* Measurement SW: DASY52, Version 52.10 (4);

GSM1900 High Channel / Hearing Aid Compatibility Test (101x101x1):

Interpolated grid: dx=0.5000 mm, dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 9.264 \//m; Power Drift =-0.19 dB
Applied MIF = 3.58 dB
RF audio interference level = 23.26 dBV/m
Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
24.69 dBV/m|26.39 dBV/m|26.22 dBV/m
Grid 4 M4 Grid 5 M4 Grid 6 M4
20.83 dBV/m|23.26 dBV/m|23.14 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
22.33 dBV/m|22.3 dBV/m |19.52 dBVIm

dB
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0 dB = 20.86 Vim = 26,39 dBVim
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N\ PCTEST
PCTEST Hcarlnq-;ﬁll.d G:.'.bl.'ll';patlblllty' Facility
DUT: A3LSMS906U

Type: Portable Handset
Serial: 0271M
Backlight off
Duty Cycle: 1:9.35

Communication System: LTE Band 41; Frequency: 2680 MHz;
Measurement Standard: DASYS (IEEENEC/ANSI C83.19-2011)
DASYS Configuration:

e Probe: EF3DV3 - SN4035; Calibrated: 2/15/2021

e Sensor-Surface: (Fix Surface)

o Electronics: DAE4 Sn1530; Calibrated: 1/13/2021

o Phantom: HAC Test Arch with AMCC; Type: SD HAC P01 BA;
* Measurement SW: DASY52, Version 52.10 (4);

TDD LTE PC3 Band 41 High Channel, UL-DL 5, 20MHz BW, QPSK, 1RB, ORB Offset
Hearing Aid Compatibility Test (101x101x1):

Interpolated grid: dx=0.5000 mm, dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 10.08 \V/m; Power Drift = -0.06 dB
Applied MIF = 3.82 dB
RF audio interference level = 22.14 dBV/m
Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
22.06 dBV/m|21.93 dBV/m|21.28 dBV/m
Grid 4 M4 Grid 5 M4 Grid 6 M4
22.02 dBV/m|22.14 dBV/m|21.8 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
21.89 dBV/m|22.23 dBV/m|22.07 dBV/m

=1.44 k
-1.92
240 |1

0dB =1293Vim = 22 Z3 dBVIm
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N\ PCTEST
PCTEST Hcarlnq-;ﬁll.d G:.'.bl.'ll';patlblllty' Facility
DUT: A3LSMS906U

Type: Portable Handset
Serial: 0271M
Backlight off
Duty Cycle: 1:9.35

Communication System: LTE Band 41; Frequency: 2680 MHz;
Measurement Standard: DASYS (IEEENEC/ANSI C83.19-2011)
DASYS Configuration:

e Probe: EF3DV3 - SN4035; Calibrated: 2/15/2021

e Sensor-Surface: (Fix Surface)

o Electronics: DAE4 Sn1530; Calibrated: 1/13/2021

o Phantom: HAC Test Arch with AMCC; Type: SD HAC P01 BA;
* Measurement SW: DASY52, Version 52.10 (4);

TDD LTE PC2 Band 41 High Channel, UL-DL 5, 20MHz BW, QPSK, 1RB, ORB Offset
Hearing Aid Compatibility Test (101x101x1):

Interpolated grid: dx=0.5000 mm, dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 11.17 VW/m; Power Drift = 0.15 dB
Applied MIF = 3.95 dB
RF audio interference level = 23.72 dBV/m
Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
23.87 dBV/m|23 dBV/m  (22.46 dBV/m
Grid 4 M4 Grid 5 M4 Grid 6 M4
22.66 dBV/m|23.4 dBV/m |23.29 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
23.1 dBV/m |23.72 dBV/m|23.72 dBV/m

dB
0
-0.49
0.98
1.48
-1.497
248 |1
0dB = 1562 Vim = 23 87 dBVIm
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Date 103203

N\ PCTEST
PCTEST Hcarlnq-;ﬁll.d G:.'.bl.'ll'lpaﬂb”it_‘.l' Facility
DUT: A3LSMS906U

Type: Portable Handset
Serial: 0271M
Backlight off
Duty Cycle: 1:9.35

Communication System: LTE Band 48; Frequency: 3592.5 MHz;
Measurement Standard: DASYS (IEEENEC/ANSI C83.19-2011)
DASYS Configuration:

e Probe: EF3DV3 - SN4035; Calibrated: 2/15/2021

e Sensor-Surface: (Fix Surface)

o Electronics: DAE4 Sn1530; Calibrated: 1/13/2021

o Phantom: HAC Test Arch with AMCC; Type: SD HAC P01 BA;
* Measurement SW: DASY52, Version 52.10 (4);

TDD LTE Band 48 Low Mid Channel, UL-DL 5, 20MHz BW, QPSK, 1RB, ORB Offset
Hearing Aid Compatibility Test (101x101x1):

Interpolated grid: dx=0.5000 mm, dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 22.17 \V/m; Power Drift = -0.06 dB
Applied MIF = 3.91 dB
RF audio interference level = 27.24 dBV/m
Emission category: M4

MIF scaled E-field

Grid 1 M4  |Grid 2 M4 Grid 3 M4
26.1 dBV/m|26.97 dBV/m|26.95 dBV/m
Grid4 M4  |Grid 5 M4 Grid 6 M4
25.5 dBV/m|27.24 dBV/m|27.14 dBV/m
Grid 7 M4 |Grid 8 M4 Grid 9 M4
25.5 dBV/m|27.08 dBV/m|26.54 dBV/m

dB
0
-2.33
456
-6.98
5.3 j
A1Ed T
0dB = 23.00 Vim = 27.23 dBViIm
PCTEST 2021
4 Approved by:
FCC ID: A3LSMS906U NEETERT HAC (RF EMISSIONS) TEST REPORT - -
- ( ) W Quality Manager
Filename: Test Dates: DUT Type:
1M2109090103-21-R3.A3L 10/4/2021 - 10/18/2021 Portable Handset Page 53 of 102
© 2021 PCTEST

REV 3.5.M

6/22/2020
© 2021 PCTEST All rights reserved. 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 PCTEST. If you have any questions about this international copyright or have an enquiry about obtaining additional rights to this
report or assembly of contents thereof, please contact INFO@PCTEST.COM.



Date 10MAZOH

N\ PCTEST
PCTEST Hcarlnq-;ﬁll.d G:.'.bl.'ll‘;patlblllty' Facility
DUT: A3LSMS906U

Type: Portable Handset
Serial: 0271M
Backlight off
Duty Cycle: 1:4

Communication System: NR n41; Frequency: 2546.01 MHz;
Measurement Standard: DASYS (IEEEAEC/ANSI C63.19-2011)
DASYS Configuration:

e Probe: EF3DV3 - SN4035; Calibrated: 2/15/2021

e Sensor-Surface: (Fix Surface)

o Electronics: DAE4 Sn1530; Calibrated: 1/13/2021

o Phantom: HAC Test Arch with AMCC; Type: SD HAC P01 BA;
* Measurement SW: DASY52, Version 52.10 (4);

NR n41 PC2 Low Channel, 100MHz BW, DFT-s-OFDM, 1r/2-BPSK, 1RB, 1RB Offset
Hearing Aid Compatibility Test (101x101x1):

Interpolated grid: dx=0.5000 mm, dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 59.84 \V/m; Power Drift =-0.04 dB
Applied MIF =0.81 dB
RF audio interference level = 32.84 dBV/m

Emission category: M3
MIF scaled E-field
Grid 1 M3 Grid 2 M3 Grid 3 M3
30.86 dBV/m|32.22 dBV/m|31.68 dBV/m
Grid 4 M3 Grid 5 M3 Grid 6 M3
31.25 dBV/m|32.84 dBV/m|32.42 dBVIm

Grid 7 M3 Grid 8 M3 Grid 9 M3
30.8 dBV/m [32.6 dBV/Im |32.2 dBV/m

dB
0
-1.71
.42
512
-6.03
54 |
0dB = 43.88 Vim = 32 85 dBVIm
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Date 10MAZOH

N\ PCTEST
PCTEST Hcarlnq-;ﬁll.d G:.'.bl.'ll';patlblllty' Facility
DUT: A3LSMS906U

Type: Portable Handset
Serial: 0271M
Backlight off
Duty Cycle: 1:4

Communication System: NR n77; Frequency: 3500.01 MHz;
Measurement Standard: DASYS (IEEEAEC/ANSI C63.19-2011)
DASYS Configuration:

e Probe: EF3DV3 - SN4035; Calibrated: 2/15/2021

e Sensor-Surface: (Fix Surface)

o Electronics: DAE4 Sn1530; Calibrated: 1/13/2021

o Phantom: HAC Test Arch with AMCC; Type: SD HAC P01 BA;
* Measurement SW: DASY52, Version 52.10 (4);

NR n77 DoD Mid Channel, 100MHz BW, DFT-s-OFDM, m/2-BPSK, 1RB, 1RB Offset
Hearing Aid Compatibility Test (101x101x1):

Interpolated grid: dx=0.5000 mm, dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 21.41 V/m; Power Drift = 0.07 dB
Applied MIF = 0.82 dB
RF audio interference level = 25.20 dBV/m
Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
26.14 dBV/m|26.7 dBV/m (25.99 dBV/m
Grid 4 M4 Grid 5 M4 Grid 6 M4
22.97 dBV/m|25.2 dBV/m |25.14 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
20.79 dBV/m|24.13 dBV/m|24.13 dBV/m

dB
0
-2.79
559
-8,38
11,18 ‘
4291 |1
0dB = 21.62 Vim = 26. 70 dBVim
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Date 10MAZOH

N\ PCTEST
PCTEST Hcarlnq-;ﬁll.d G:.'.bl.'ll‘;patlblllty' Facility
DUT: A3LSMS906U

Type: Portable Handset
Serial: 0271M
Backlight off
Duty Cycle: 1:4

Communication System: NR n77; Frequency: 3795 MHz;
Measurement Standard: DASYS (IEEEAEC/ANSI C63.19-2011)
DASYS Configuration:

e Probe: EF3DV3 - SN4035; Calibrated: 2/15/2021

e Sensor-Surface: (Fix Surface)

o Electronics: DAE4 Sn1530; Calibrated: 1/13/2021

o Phantom: HAC Test Arch with AMCC; Type: SD HAC P01 BA;
* Measurement SW: DASY52, Version 52.10 (4);

NR n77 Low Mid Channel, 100MHz BW, DFT-s-OFDM, /2-BPSK, 1RB, 1RB Offset
Hearing Aid Compatibility Test (101x101x1):

Interpolated grid: dx=0.5000 mm, dy=0.5000 mm
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 32.53 V/m; Power Drift = 0.15 dB
Applied MIF =0.91 dB
RF audio interference level = 28.68 dBV/m
Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M3 Grid 3 M4
29.67 dBV/m|30.29 dBV/m|29.57 dBV/m
Grid 4 M4 Grid 5 M4 Grid 6 M4
26.58 dBV/m|28.68 dBV/m|28.59 dBV/m
Grid 7 M4 Grid 8 M4 Grid 9 M4
25.16 dBV/m|27.4 dBV/m (27.39 dBV/m

dB
0
-2.58
516
175
-10.33
agm
0dB = 32.69 Vim = 30.23 dBViIm
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15. CALIBRATION CERTIFICATES

The following pages include the probe calibration used to evaluate HAC for the DUT.
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Calibration Laboratory of

Schweizerischer Kalibrierdienst

) ]

Schmid & Partner c Service suisse d'étalonnage
Engineering AG s Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
il Agr for the of calibration certificates

Accreditation No.: SCS 0108

Client

Object

Calibration procedure(s)

Calibration date:

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

2\
All calibrations have been conducted in the closed laboratory facility: environment temperature (22 = 3)°C and humidity < 70%. IL\1'S\"’

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID Cal Date (Certificate No.) Scheduled Calibration

Power meter NRP SN: 104778 01-Apr-20 (No. 217-03100/03101) Apr-21

Power sensor NRP-Z91 SN: 103244 01-Apr-20 (No. 217-03100) Apr-21

Power sensor NRP-Z91 SN: 103245 01-Apr-20 (No. 217-03101) Apr-21

Reference 20 dB Attenuator SN: CC2552 (20x) 31-Mar-20 (No. 217-03106) Apr-21

DAE4 SN: 789 23-Dec-20 (No. DAE4-789_Dec20) Dec-21

Reference Probe ER3DVE SN: 2328 05-Oct-20 (No. ER3-2328_Qct20) Oct-21

Secondary Standards 1D Check Date (in house) Scheduled Check

Power meter E4419B SN: GB41293874 06-Apr-16 (in house check Jun-20) In house check: Jun-22

Power sensor E4412A SN: MY41498087 06-Apr-16 (in house check Jun-20) in house check: Jun-22

Power sensor E4412A SN: 000110210 06-Apr-16 (in house check Jun-20) In house check: Jun-22

RF generator HP 8648C SN: US3642U01700 04-Aug-99 (in house check Jun-20) in house check: Jun-22

Network Analyzer E8358A SN: US41080477 31-Mar-14 (in house check Oct-20) In house check: Oct-21
Name Function __Signature

- Ther

Approved by:

issued: February 16, 2021

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Calibration Laboratory of NFL
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Zeughausstrasse 43, 8004 Zurich, Switzerland
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Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

NORMX,y,z sensitivity in free space

pCcp diode compression point

CF crest factor (1/duty_cycle) of the RF signal

A,B,CD modulation dependent linearization parameters

En incident E-field orientation normal to probe axis

Ep incident E-field orientation parallel to probe axis

Polarization ¢ o rotation around probe axis

Polarization § 3 rotation around an axis that is in the plane normal to probe axis (at measurement center),
i.e., 8 = 0is normal to probe axis

Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:
a) IEEE Std 1309-2005, “ IEEE Standard for calibration of electromagnetic field sensors and probes, excluding
antennas, from 9 kHz to 40 GHz", December 2005
b) CTIA Test Pian for Hearing Aid Compatibility, Rev 3.1.1, May 2017

Methods Applied and interpretation of Parameters:
e NORMX,y,z: Assessed for E-field polarization 8 = 0 for XY sensors and 8 = 90 for Z sensor (f < 900 MHz in
TEM-cell; f > 1800 MHz: R22 waveguide).

o NORM(fx,y,z = NORMx,y,z * frequency_response (see Frequency Response Chart).

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

s PAR:PAR s the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics

o Axy,z; Bxy,z; Cxy,z; Dx,y,z; VRX,y,z: A, B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

e Spherical isotropy (3D deviation from isotropy): in a locally homogeneous field realized using an open
waveguide setup.

e Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required.

e Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).
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EF3DV3 — SN:4035

DASY/EASY - Parameters of Probe: EF3DV3 - SN:4035

Basic Calibration Parameters

February 15, 2021

Sensor X Sensor Y SensorZ Unc (k=2)
Norm (uv/(V/m)Y) 0.90 0.73 1.19 +10.1 %
DCP (mV)® 96.3 101.2 98.2
Calibration results for Frequency Response (30 MHz — 6 GH2)
Frequency | Target E-Field Measured Deviation Measured Deviation Unc (k=2)
MHz Vim E-field (En) E-normal E-field (Ep) E-normal %
Vim in% Vim in %
30 77.1 77.0 -0.2% 77.2 0.1% £51%
100 772 78.3 1.4% 77.8 0.7% +51%
450 77.2 78.4 1.6% 77.9 1.0% +51%
600 771 77.9 1.1% 77.4 0.5% +51%
750 771 778 0.9% 773 0.3% +51%
1800 143.1 1390.0 -2.8% 139.4 -2.6% £51%
2000 135.1 131.3 -2.7% 131.5 -2.6% +51%
2200 127.7 123.4 -3.3% 124.5 -2.5% +51 %
2500 125.5 122.4 -2.5% 123.5 -1.6% £51%
3000 79.4 75.6 -4.7% 76.7 -3.3% +51%
3500 256.9 246.8 -3.9% 243.9 -4.8% +51%
3700 251.2 240.8 -4.2% 2379 -5.0% +51%
5200 50.8 51.4 1.3% 51.7 1.9% +51%
5500 47.0 46.8 -0.5% 48.2 2.7% +51%
5800 48.8 48.6 -0.6% 471 -3.6% £51%
Calibration Results for Modulation Response

uiD Communication System Name A B Cc D VR Max unct

dB dBVpv dB mV dev. (k=2)
[4] cw X 0.0 00 1.0 0.00 1418 | £38% | £+4.7%

Y 0.0 0.0 1.0 172.8
z 0.0 0.0 1.0 171.7

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

8 Numerical linearization parameter; uncertainty not required.

& Uncertainty is determined using the max. deviation from linear response applying rectangutar distribution and is expressed for the square of the

field value.
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EF3DV3 — SN:4035

February 15, 2021

DASY/EASY - Parameters of Probe: EF3DV3 - SN:4035

Sensor Frequency Model Parameters

Sensor X SensorY Sensor Z
Frequency Corr. (LF) 0.22 0.18 572
Frequency Corr. (HF) 2.82 2.82 2.82

Other Probe Parameters

Sensor Arrangement

Rectangular

Connector Angle (°) -126.8
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 12 mm
Tip Length 25 mm
Tip Diameter 4 mm
Probe Tip to Sensor X Calibration Paint 1.5 mm
Probe Tip to Sensor Y Calibration Point 1.5 mm
Probe Tip to Sensor Z Calibration Point 1.5 mm
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EF3DV3 — SN:4035

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM,0°

February 15, 2021
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EF3DV3 —~ SN:4035

Receiving Pattern (¢), 9 = 0°

February 15, 2021

Uncertainty of Axial Isotropy Assessment: + 0.5% (k=2)
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EF3DV3 — SN:4035 February 15, 2021

Dynamic Range f(E-field)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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EF3DV3 — SN:4035 February 15, 2021

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

Deviation

-1.0 -08 086 04 -02 00 02 04 08 08 1.0

Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
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Engineering AG

Ipughaussirasse 43, 8004 Zurich, Switzerland

Accradited by B Swiss Acoreditation Serdcs [SAS)
The Swiss Accroditation Service is one of the signstories (o the EA
Multilateral Agroement for the recognition of callbration certificsles

Client

[CALIBRATION CERTIFICATE

CDB35V3 - SN: 1003

Object

Calibration proceduse(s)

Calibration date

Service suisse détalonnage
Sarvizio svizeens di ratura
Swiss Calibration Service

waw

Accreditation No.; SCS 0108

Cerlificale No: CDB35V3-1003_Jan21

Schwalzerischer Kalibrierdienst

ﬂﬁﬂ&hﬂﬂ,ﬂ

Calibration Procedure for Validation Sources in air

January 14, 2021

This calibration conificabe documents the traceability o national slandards, which realkze the physical urits of measuremants (51}
The measurements and the unceriainties with confidence probability are ghven on ihe lollowing pages and are part of the cerificats, “

e

Caliirafion Equipment used (MATE crifical for calfration)

Al ealibrations have been conducted in the dosed laberatory facility; environment iemparatuns (22 = 3)°C and humidity < 7%,

X

Primary Stardasds [[+]] Cal Date (Cartificain No.) Sehaduled Calibralion

Powar motar NRP S8 104778 O1-Apr-20 (Mo, 217-03100/03101) Ape-21

Powar senscr NRP-291 SN 103244 0-Ape-20 [Ma, 297-03100) Ape-21

Powar sensce NRP-Z91 SN 103245 01Apr20 (No, 217-03101) Ape-1

Roferance 20 dB Attoruator S BHEG0 (20k) 3-law- 20 (Mo, 217-03108) Ape-21

Type-N mismatch combination SH: 10882/ 06327 3-Mar20 (Mo, 217-03104) Ape-21

Probo EF30V3 SM: 4013 28-Drec-20 (Mo, EF3-4013_Doc2d) Dec-21

DAE4 SN: 781 Z3-0ec-20 (Mo, DAES-TE1_Dec20) Dec-21

Secondary Standards o8 Chetk Date (in houss) Schodued Chick.

Power matar Aglont 44158 SM: GBAZ4Z010Y 09-Dc1-09 [in howss chack Oct-20) Inhouse check: Oct23

Pewar senascr HP E44128, 5M: US38485102 0e5-Jaie 10 (i house check Cct.20) in house check: Oct-23

Power sensce HP B4024 Sk US3T205507 B-0c-08 (in howse check Ocl-20) In housa check: Oct-23

RF generaior RES SMT-08 5M: BITEIL00S A0-Jan-18 (in house check Ock-20) In house chack: Oct-23

Matwork Anabyzes Agilent ERXSAA | SM: US41080477 31-Mar-14 (in house check Oct-20) in hoarse chack: Oct-21
Name Function Sigraire

Caltratod by: L Kiyuniar Labiariary Technicia ﬁj/ g;

Approved by: Katjii Pokavic  Tachrical Manager

hsdued: January 18, 2021

This calibration conificate shall nat be reproduced except in full without written approval of the laboratory.
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Calibration Laboratory of S, Schwelzarischor Kalibrisrdianst
Schmid & Partner S Service sulsse d'étalonnage
Engineering AG v Servizie svizzero di laratura
Zoughausstrasse 43, 8004 Zurich, Switzeriand ﬁ;\ Swiss Calibeation Service
Accrodited by the Swiss Accredinlion Service (SAS) Accraditation Ne.; SCS 0108

The Swiss Accreditation Service ks one of the signatories to the EA
Muliflateral Agreemant for thi recognition of calibration cenificates

References

[1] ANSEI-CE3,18-2011
Amaerican National Standard, Methods of Measurement of Compatibility between Wireless Communications
Devices and Hearing Aids.

Methods Applied and Interpretation of Parameters:

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

=  Measurement Conditions: Further datails are available from the hardeopies al the end of the cerlificate. All
figures stated in the certificate are valid at ihe frequency indicated. The forward power lo the dipole connector
is set with a calibrated power mater connected and monitored with an auxlliary power meter connected (o a
directional coupler, While the dipole under test is connected, the forward power is adjusied to the same level,

« Amlenna Positioning: The dipole s mounted on a HAC Test Arch phantom using the matching dipole
positionar with the arms hoerizontal and the feeding cable coming from the floor. The measurements ane
performed in a shielded room with absorbers around the setup to reduce the reflections.

It is verified before the mounting of the dipole under the Test Arch phantom, that its arms are perfectly ina
line, It is installed on the HAC dipole positioner with its arms parallel balow the dielectric reference wire and
able o move elastically in vertical direction without changing its relative position 1o the top center of the Test
Arch phantom. The vertical distance to the probe is adjusted after dipole mounting with a DASYS Surface
Check job. Before the measurement, the distance betwean phantom surface and probe tip is verified. The
proper measurement distance is selected by choosing the matching section of the HAC Test Arch phantom
with the proper device reference point (upper surface of the dipole) and the matching grid referance point (tip
of the probe) considering the probe sensor offsel. Tha vertical distance to the probe is essential for the
ACCUracy.

« Feed Point Impedance and Relurn Loss: These paramelers are measured using a Veclor Network Analyzer,
Thea impedance is specified at the SMA connector of the dipola. The influence of reflections was eliminating by
applying the averaging function while moving the dipale in the air, at least 70cm away from any obstacles.

* E-fiald distribution: E field is measured in the x-y-plane with an sotropic E-field probe with 100 mW forward
power to the antenna feed point, In accordance with [1], the scan area is 20mm wide, its length aexceeads the
dipole arm length {180 or 980mm}. The sensor center is 15 mm (in 2} above the melal top of the dipole arms.
Two 3D maxima are available near the end of the dipole arms. Assuming the dipole arms are perfectly in one
line, the average of these two maxima (in subgrid 2 and subgrid 8) is determined to compensate for any non-
parallelity 1o the measuremen plane as well as the sensor displacement. The E-field value staled as
calibration value represents the maximum of the interpolated 3D-E-field, in the plane above the dipole surface.

The reported uncertainty of measurement is staled as the standard uncertainty of measurement multiplied by the
coverage factor k=2, which for a normal distribution corresponds to a coverage probability of approximately 85%.
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Measurement Conditions

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

DASY Version DASY5 V52.10.4
Phantom HAC Test Arch
Distance Dipole Top - Probe Center 15 mm
Scan resolution dx, dy =5 mm
Frequency 835 MHz + 1 MHz
Input power drift <0.05dB
Maximum Field values at 835 MHz
E-field 15 mm above dipole surface condition Interpolated maximum

Maximum measured above high end

100 mW input power

109.9 V/m = 40.82 dBV/m

Maximum measured above low end

100 mW input power

106.8 V/m = 40.57 dBV/m

Averaged maximum above arm

100 mW input power

108.4 Vim £ 12.8 % (k=2)

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters

Frequency Return Loss Impedance

800 MHz 17.0dB 4030Q-82jQ
835 MHz 24.5dB 5290+54iQ
880 MHz 17.2dB 61.3Q-10.6 jQ
900 MHz 18.6 dB 50.5Q-119j0
945 MHz 21.9dB 51.30+8.0jQ

3.2 Antenna Design and Handling

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

enhanced bandwidth.

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

therefore open for DC signals.

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

internal matching network is not affected.

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

Date: 14.01.2021

Test Laborntory: SPEAG Labh2

DLT: HAC-DNpale 835 MHz; Type: CDEISVI; Serial: CDAIEVI - S8: 1003

Communication Sysiem: UID 0 - CW ; Frequency: 835 MHz
Medium parameters used: o = 0 S/m, &= 1; p = 0 kg/m®
Phantom section: RF Section

Measurement Standard: DASY S (IEEENEC/ANSI C63,19-2011)

DASYS2 Configuration:

Probe: EF30V3 - 5N4013; ConvF(1, 1, 1) @ 835 MHz; Calibrated: 28,12.2020
Sensor-Surface: [Fix Surface)

Electronics: DAE4 Sn781; Calibrated: 23.12.2020

Phantom: HAC Test Arch with AMCC; Type: 50 HAC P01 BA; Serlal: 1070
DASYS2 52.10.4[1527); SEMCAD X 14.6.14(7483)

Dipote E-Field measurement (@ 835MHz/E-Scan - 835MHz d=15mm/Hearing Aid Compatibility Test (41x361x1):
Interpalated grid: da=0.5000 nm, dy=0.5000 mm

Device Reference Point: 0,0, -6.3 mm

Reference Value = 132.3 Vim: Power Drift = 0.03 dB

Applicd MIF = 0,00 dB

RF audio interference level = 40.82 dBV/m

Emission category: M3

MIF scabed E-field

Grid 1M3  |Grid2M3  |Grid 3 M3
40.45 dBV/m [40.57 dBV/m |40.35 dBV/m
Gridama  |GridSMa  |Grid 6 Ma
35.95 daV,/m |35.96 dBV/fm |35.61 dBV/m
Grid 7M3  |GridB M3 |Grid 0 M3
40.79 dBV/m |40.82 dBV/m [40.4 dBV/m

db
o
212
-4.25
-6.37
-B8.50
-10.62
0 dB = 109.9 V/m = 40.82 dBV/m
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Accreditation o: SCS 0108

Client  'PC Test Cortificato Wo: GD1880V3-1137_Jan21
CALIBRATION CERTIFICATE

Cibject CD1880V3 - SN: 1137

Calibrafion procedurels) QA CAL-200T e

Calibration dato: January 14, 2021

This calibralion cestificale documants e raceabilly to natonal slandands, which realtoe the physical units of measuremants (S1).
Tha measurements and (he unceriainlies with confidencs probability an given on tha following pages and ane parl of tha cadificals

Al calbrations v bean aond d i the closnd labonaiony Enciity; ervironment bemparatune (22 + 375G and humidily © T0%. . {fgl_

CalibeaSion Equipmant ised (MATE critical for calibrafion) 330 2o

| Primary Standards o# Cal Dabe (Cerfificale Mo} Schoduled Cafibation

Power melar NRP SM: 10477 01-Ape-20 (Mo 217-03100/03101) Apr-21

Perwar sonsor NRP-F01 SM: 103244 01-Apr-20 (Mo, 217-03100) Apr-2

Powar songor NRP-201 SMN: 100245 01-Apr-20 (Mo, 217-03101) Apr

Rafemncs 20 98 Afloruaion SM: BHA3SA (20k) 31-Mar-20 (Mo, 21T7-03108) Apr-

Type-H mismalch combination SM: 310882 / 08327 31-Mar-20 (Mo, 217-03104) ipr

Probe EFI0OWVE SN: 4013 28-Dec-20 [Ro. EF3-4013_Dec]) Doc-21

DAE4 8M; TB1 23-Dec-20 (No, DAES-TET1_Dec20) Dec-21

Secondary Standards s Chack Dada {in housa) Schaduled Check

Pewwed maler Agilant 44198 SN GBAZA201681 09-0nct-00 (in housa chick Oet-20) In housn check: Oct-23

Prover sansar HP E44124 BN; US3B4a5102 05-Jan-10 {in house check, Oct-20) In house check:; Ocf-23

Power sersor HP B4E2A SN: USATHG56T 09-Cct-00 (in housa check Oct-20) In houss check: Oct-2)

RF genaratar RAS SMT-06 SN: BIMGIA00S 10-Jan-19 {in house check Ocl-20) In house chedk: Ocl-23

Hatwork Analyzer Agllerl EBISBA | SN: US410804T7 31-Mar-14 (in house check Oct-20) In house check: Oct-21
Hama Function Signalire

Calibraied by: Loll Keysnar Labiorasory Techmician W %

Appeoved by Kalja Pekavis Techeical Mansger
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issund. Janiary 16, 2021

Thes calibration comificate shal not be reproduced axcept in full without written approval of the laborntory,

Cortificato No: GD1880V3-1137 _JanZ1 Pagea 10of 7

Approved by:
Quality Manager

FCC ID: A3LSMS906U HAC (RF EMISSIONS) TEST REPORT

FENPCTEST W

Filename: Test Dates: DUT Type: Page 71 of 102
1M2109090103-21-R3.A3L 10/4/2021 - 10/18/2021 Portable Handset 9
© 2021 PCTEST REV 3.5.M
6/22/2020

© 2021 PCTEST All rights reserved. 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 PCTEST. If you have any qt i about this internati copyright or have an enquiry about obtaining additional rights to this
report or assembly of contents thereof, please contact INFO@PCTEST.COM.
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Referances

[1] ANSI-CE3.19-2011
American Mational Standard, Methods of Measurement of Compatibliity between Wireless Communications
Devices and Hearing Aids.

Methods Applied and Interpretation of Parameters:

s  Coordinale System; y-axis is in the direction of the dipole arms. z-axis is from the basis of the antenna
{mounted on the table) towards its feed point betweaen the two dipole arms. x-axis is normal o the other axes.
In coincidence with the standards [1], the measuremant planes (probe sensor center) are selected to be al a
distance of 15 mm above the lop metal edge of the dipole arms,

+  Measuremen! Conditions: Further delails ara available from the hardcopies at the end of the cerfificate. All
figures stated in the cerificate are valid at the frequency indicated. The forward power to the dipole connector
is set with a calibrated power mater connected and monitered with an auxiliary power meter connecled o a
directional coupler, While the dipole under test is connected, the forward power s adjusted 1o the same level,

«  Anlenna Positioning: The dipole i mounted on a HAC Test Arch phantom using the matching dipolbe
posilioner with the arms horizontal and the feeding cable coming from the floor. The measurements are
performed in a shielded room with absorbers around the setup to reduce the reflections.

It is verified bafore the mounting of the dipole under the Test Arch phantom, that its arms are perfectly in a
line. It Is installed on the HAG dipole posttioner wilh its arms parallel below the dielectric reference wire and
abla o move efastically in vertical direction without changing its relative position to the top canter of the Tes!
Arch phantom. The verlical distance to the probe is adjusted after dipole mounting with a DASYS Surface
Chack job. Befors the measurement, the distance batween phaniom surface and probe tip is varified. The
proper measurement distance is selected by choosing the matching section of the HAC Test Arch phantom
with the proper device reference point (upper surface of the dipole) and the matching grid reference point (lip
of the probe) considering the probe sensor offset. The vertical distance to the probe s essaential for the
accuracy.

+ Feed Point Impedance and Raturn Loss: Thesa paramelers are measured using a Veclor Network Analyzer.

The impedance |s specified at the SMA connector of the dipobe. The influence of reflections was sliminating by
applying the averaging function while moving the dipole in the air, at least T0cm away from any obstacles,

& E-field distribution: E field is measured in the x-y-plane with an isotroplc E-fleld probe with 100 m\W forward
power o the antenna feed point. In accordance with [1], the scan area Is 20mm wide, its length axceeds the
dipole arm length (180 or 80mm). The sensor center is 15 mm (in z) above the matal top of the dipole arms.
Two 30 maxima are available near the end of the dipole arms, Assuming the dipole arms are parfectly in ong
ling, the average of thesa two maxima (in subgrid 2 and subgrid 8) is determined to compensate for any non-
paraliefity to the measuremenl plane as well as the sensor displacement, The E-field value stated as
calibration value represents the maximum of the interpolated 3D-E-field, in the plane above the dipole surface.

Thie 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 to a coveraga probability of approximately 85%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASY5 V52.10.4
Phantom HAC Test Arch

Distance Dipole Top - Probe Center 15 mm

Scan resolution dx, dy =5 mm

T T

Input power drift <0.05dB

Maximum Field values at 1730 MHz

E-field 15 mm above dipole surface condition Interpolated maximum
Maximum measured above high end 100 mW input power 94.2 V/m = 39.48 dBV/m
Maximum measured above low end 100 mW input power 93.8 V/m = 39.44 dBV/m
Averaged maximum above arm 100 mW input power 94.0 Vim + 12.8 % (k=2)

Maximum Field values at 1880 MHz

E-field 15 mm above dipole surface condition Interpolated maximum

Maximum measured above high end 100 mW input power 88.0 V/m = 38.89 dBV/m

Maximum measured above low end 100 mW input power 87.8 V/im = 38.87 dBV/m

Averaged maximum above arm 100 mW input power 87.9 Vim +12.8 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters

Nominal Frequencies

Frequency Return Loss Impedance

1730 MHz 22.8dB 540Q+64jQ
1880 MHz 21.4dB 56.8Q+6.0jQ
1900 MHz 22.7dB 57.2Q+3.0jQ
1950 MHz 27.9dB 52.30-34jQ
2000 MHz 20.4dB 428Q+52jQ

3.2 Antenna Design and Handling

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

enhanced bandwidth.

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

therefore open for DC signals.
Do not apply force to dipole arms, as they are liable to bend. The soldered connections near the feedpoint may be

damaged. After excessive mechanical stress or overheating, check the impedance characteristics to ensure that the
internal matching network is not affected.

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

[ate: 14.00.2021

Test Laborslory: SPEAG Lab2
DUT: HAC Dipole 1880 MHz; Type: CDIS80V3; Serial: CIIRR0VE - SN: 1137

Communication System: UID 0 - CW ; Frequency: 1880 MHz, Frequency: 1730 MHz
Medium parameters used: o = 0 8/m, & = 1} p = 0 kgim®

Phaentom section: RF Section

Measurement Standard: DASY S (IEEENEC/ANSI C63.19-2011)

DASY 51 Configuration:
s Probe: EF3I0VI - SNA013; ConvFll, 1, 1) @ 1880 MHz, ComyF(1, 1, 1) & 1730 MHz; Calibrated: 28.12.2020
*  Sensor-Surface: (Fix Surface)
*  Electronics: DAE4 Sn781; Calibrated: 23.12.2020
»  Phantom: HAC Test Arch with AMCC; Type: 5D HAC PO1 BA; Serial: 1070

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

Dipole E-Field measurement @ 1880MHe/E-Scan - 18800z d=15mm/Hearing Ald Compatibility Test (41x181x1):

Interpolated grid: dx=0.5000 mm, dy=0,5000 mm
Device Reference Point: 0,0, <6.3 mm

Reference Value = 157.0 Wim; Power Diifi = 0,02 dB
Applied MIF = 0.00 dB

RF audio interference level = 38 39 dBV/m
Emission category: M2

MIF scaled E-field

Grid1M2  |Gridzm2  |Grid 3 m2
38.7 dBV/m [38.87 dBV/m |38.68 dBV/m
Grid M2 |Grd5M2  |Grid 6 M2
365,04 dBV/m |36.098 dBY/m |35.98 dBV/m
Grid7M2  |Gridamz  |Grido m2
38.81 dBV/m |38.89 dBV/m |38.56 dBV/m
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Dipole E-Field measurement @ 13830MHx/E-Sean - 1730MHz d=15mm/Hearing Aid Compatibility Test (41x181x1):

Interpolated grid: dx=0.5000 mm, dy={0,5000 mm
Device Reference Point: 0, 0, -6.3 mm

Reference Value = 169.8 Vim; Power Drift = 0.01 dB
Applied MIF = 0.00 dB

RF audio interference level = 39.48 dBV/im
Emission category: M2

MIF scaled E-field

Grid 1 M2 Grid 2 M2 Grid 3 M2
39.27 dBV/m |39.48 dBV/m |39.24 dBV/m
Gridam2 |Grdsmz  |Grid s m2
36.67 dBV/m [36.78 dBV/m |36.58 dBV/m

Grid7M2  |Gridamz  [Grid 9 M2
39,39 dBV/m [39.48 dBv/m [39.13 dBV/m

dB
0
-0.92
1.84
-2.76
3,68
-4.60
0 dB = 87.99 Vfm = 3889 dBv/m
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Schmid & Partner e g Service sulsse d'étalonnage
Engineering AG S F g Servizioswiczers o taratura

Zeughaussirnsse 43, B004 Zurich, Switzoriand %ﬂﬁb"} Swiss Calibeation Service

Accrodited by the Swiss Accrotitalion Serdce {SAS)
The Swiss Accroditation Service is one of the signatosies to the EA
Muttitateral Agreemant for the recognition of calilsration certificates

Client pﬂ;"rm

Accreditation No.: SCS 0108

Certificats No; CD2600V3-1012_Jan21
CALIBRATION CERTIFICATE
Oject CD2600V3 - SN;: 1012
Catbration procadurals) QA CAL-20.07 :
Calibration Procedure for Validation Sources in air
Calralion date: January 14, 2021

This cafibration cerlificate documents the iracoability o national standards, which roalioe the physical units of measurements {(33).
Thia measuramants snd the uncerainties with confidence probability are given cn tho lollowing pages and sm par of the cerificab,

This caliberation certificato shall nol be reproduced eucept in Tull without wiitten approvad of the ebormiony,

i
A
Al eafibeations have bean conducted in tha closed laboratory facility: endronmant teenperabura (22 + 35°C and humidity < T0%. A
Wiasenl
Calibration Equipmen| used (MATE critical for calibration] '
Primary Standards D# Cal Dote [ConScaln Mo} MGW_
Prorwnr mebar KIRP SM: 104TTR 0 =-Apr-20 (Mo, 217-03100/03101) Apr-21
Power sansor NRP-Z81 SN 103244 01-Apr-20 (No. 217-03100) Ape-21
Power sensor NRP-Z91 S 103248 09-Apr-20 (Mo. 21703101) Ape-21
Rueforonce 20 dB Attenuator SN BHEE0M (20k) 3120 (Mo, 217-03106) Apel
Type-H mismatch combinadion SH-30982  DE3ZT  31-Mar20 (No, 217-03104) Ape2l
Probe EF30MV SN 4013 28-Dwc-20 (No. EF3-4013_Dec2( Dac-21
DAES SN TEY 23-Dec-20 (No. DARE4-TH_Doc2) Dac-21
| Secondary Standards oe Chck Date (n housa) Schaeduled Chack
Paower meder Agiant 44188 SN GBAZA201E1 08-Dcl-08 {in house chedk Ocl-20) In housa chack: Oct-23
Panver sansor HP E44128 SN US384a5102 O5-Jan-10 (in house check Oct-20) In hense chack: Del-23
Pwer sansor HP B4EZA SN US3T295597 08-Det-09 (in housa chedk Ocl-20) In howsa chack: Del-23
RF ganarator RAS SMT-06 SM; BITEIN005 10-Jar-18 (in house check Oc-20) In houme chack: Del-23
Hetwork Analyzes Agilent EBISEA | SN US41080477 31-Mtar-14 (in howss check Ood-20) In heowma chack: Del-21
MHama Funcion Signafure
Approved by Katja Pokavic Tachrical Managpsr M—

Issuad: January 18, 2021
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Calibration Laboratory of S8, §  Schwelzerischer Kalibrierdisnst
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Zoughausstrasse 43, 8004 Zurich, Switzerland %ﬂk:? Swiss Callbration Service
Accradied by the Swiss Accredilaion Service (SAS) Acereditation No.: SC5 0108

Thie Swiss Acoreditation Service ks one of the signatories o the EA
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References

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

Methods Applied and Interpretation of Parameters:

« Coordinale System: y-axis is in the direction of the dipole arms. z-axis s from the basis of the antenna
{mounted on the table) towards its feed point batwean the two dipole arms. x-axis is normal o the other axes.
In coincidence with the standards [1], the measurement planes (probe sensor center) are selected to be &l a
distance of 15 mm abave the top metal edge of the dipole arms.

« Measurement Condiions: Further detalis are avallable from the hardcopies al the end of the cerlificate. All
figures stated in the cerlificate are valid at the frequency indicated, The forward power to the dipole connector
is set with a calibrated power meter connected and monitored with an auxiliary power meter connectad 1o a
directional coupler. While the dipole under test s connected, the forward power is adjusted 1o the same level.

«  Antenna Positioning: The dipole s mounted on a HAC Test Arch phanlom wsing the matching dipele
positioner with the arms horizontal and (he feeding cable coming from the floor. The measurements are
performed in a shielded room with absorbers around the setup to reduce the reflections.

It iz verified before the mounting of the dipole undar the Test Arch phantom, that its arms are perfectly in a
line. It is installed on the HAC dipole positioner with s arms parallel below the dieteciric reference wire and
able to move elastically in vertical direction withaut changing its relative position to the top center of the Test
Arch phantom, The vertical distance lo the probe ks adjusted after dipole mounting with a DASYS Surface
Check job. Before the measuremant, the distance between phantom surface and probe tip is verified. The
proper measuremant distance is selected by choosing the matching section of the HAC Test Arch phantom
with the proper device reference paint {upper surface of the dipole) and the matching grid reference paoint {tip
of the probe) conskdering the probe sensor affsel. The vertical distance to the probe is essential for the
accuracy.

s Faed Paint Impedance and Refurn Loss: These paramelers are measurad using a Vector Metwark Analyzer,
The impedance Is specified al the SMA connector of the dipole. The influence of reflections was eliminating by
applying the averaging function while moving the dipale in the air, at least T0cm away from any obstacles.

o E-fiald distribution: E field is measured in the x-y-plane with an isotropic E-fisld probe with 100 mW forward
power to the antenna feed point. In accordance with [1], the scan area is 20mm wide, its length exceeds the
dipole arm length (180 or 90mm). The sensor cenler s 15 mm (in z) above the melal top of the dipole arms.
Two 30 maxima are available near the end of the dipole arms. Assuming the dipole arms are perfectly in one
fine, the average of these two maxima (in subgrid 2 and subgrid 8) is determined to componsate for any non-
parallefity to the measurement plane as well as the sensor displacement. The E-field value stated as
calibration value represents the maximum of the interpolated 30-E-fiald, in the ptane above the dipole surface.

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

Carfificate Ma: COBE00VI-1012_Jan1 Page 2 of §
. Approved by:
FCC ID: A3LSMS906U FNPCTRET HAC (RF EMISSIONS) TEST REPORT Pramsuncd ppr v
- Quality Manager
Filename: Test Dates: DUT Type:
P 79 of 102
1M2109090103-21-R3.ASL |  10/4/2021 - 10/18/2021 Portable Handset agermo
© 2021 PCTEST REV 3.5.M
6/22/2020
© 2021 PCTEST All rights reserved. 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 PCTEST. If you have any qt i about this internati copyright or have an enquiry about obtaining additional rights to this

report or assembly of contents thereof, please contact INFO@PCTEST.COM.



Measurement Conditions

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

DASY Version DASY5 V52.10.4
Phantom HAC Test Arch

Distance Dipole Top - Probe Center 15 mm

Scan resolution dx, dy =5 mm

Frequency

2600 MHz £ 1 MHz

input power drift

- AR AR
< uU.Uud ao

Maximum Field values at 2600 MHz

E-field 15 mm above dipole surface

condition

Interpolated maximum

Maximum measured above high end

100 mW input power

86.8 V/Im = 38.77 dBV/m

Maximum measured above low end

100 mW input power

86.3 V/m = 38.72 dBV/m

Averaged maximum above arm

100 mW input power

86.5 V/im £ 12.8 % (k=2)

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters

Frequency Return Loss Impedance

2450 MHz 20.9 dB 43.7Q-57iQ
2550 MHz 32.2dB 4850+1.9jQ
2600 MHz 35.0dB 51.4Q+1.1jQ
2650 MHz 31.6dB 524Q-12jQ
2750 MHz 22.3dB 48.4Q-7.4jQ

3.2 Antenna Design and Handling

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

enhanced bandwidth.
The dipole is built of standard semirigid coaxial cable. The internal matching line is open ended. The antenna is
therefore open for DC signals.
Do not apply force to dipole arms, as they are liable to bend. The soldered connections near the feedpoint may be

damaged. After excessive mechanical stress or overheating, check the impedance characteristics to ensure that the
internal matching network is not affected.

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

Dhate: 14.001.2021

Test Laboratory: SPEAG Lab2
IUT: HAC Dipole 2600 Milz; Type: CD2600VE; Serial: CO2600VE - SN: 1012

Communication System: UID 0 - CW ; Frequency: 2600 MHz
Medium pamameters used: a = 0 Sfm, & = 15 p =0 kgm’
Phantom section: RF Section

Measurement Standard: DASY S (IEEE1EC/ANSE CA3,19-2011)

DASY 52 Configuration:

Proba: EF30V3E - SN4013; ConvFll, 1, 1) @ 2600 MHz; Calibrated: 28.12.2020
sensor-Surface: (Fix Surface)

Electronics: DAES Sn781; Callbrated: 23.12.2020

Phantom: HAC Test Arch with AMCC; Type: 50 HAC PO1 BA; Serial: 1070
DASYS2 52.10,4{1527); SEMCAD X 14.6.14(7483)

Dipole E-Field measarement @ 2600MHz'E-Scan - 2600MHz d=15mm/Hearing Ald Compatibility Test (41x181x0):
Interpolated grid: dx=0.500{ mm, dy=0, 5000 nm

Device Reference Point: @, O, -6.3 mm

Reference Value = 67,08 Vim; Power Drift = -0.03 dB

Applicd MIF = 0.00 dB

RF audio imerference level = 38.77 dBV/m

Emission category: M2

MIF scaled E-field

Grid 1Mz |Grid2M2  |Grid 3 M2
38.56 dBV/m |38.72 dBV/m |38.5 dBV/m
Gridamz [Gridsm2  |Grid 6 M2
38.08 dBV/m |38.12 dBY/m |37.92 dBV/m
Grid 7 M2 Grid B M2 Grid 9 M2
38.69 dBV/m |38.77 dBV/m [38.5 dBV/m

di
o
-1.38
2,76
415
5,53
-5.91
OdE =Re78 "|"|lrﬂ‘| =38.77 dBv/m
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Cartificats No: CD3500V3-1005_0ct20

[CALIBRATION CERTIFICATE

Ctgect CD3500V3 - SN: 1005
| Caltbration procedure(s) QA CAL-2007
| Calibration Procedure for Validation Sources in air
Caltation date: October 20, 2020

!Tlillﬂﬂlbﬁ certificale documants the raceabilty to national standards, which roalize the physical units of measunsmants (S1).

| The imadasuraments and (s uncertainthes weth confidence probability are given on the lollowing peges and are part of the cerificae.

All calibeationes have boen condichod in the dosed laboratary Tacility; envirorment lomperatune (22 £ 37°C and humidity < 70%.

Calibration Equipmeant used (MATE critical lor calbration)

Primary Slandarnds. 10 # Cal Dﬂuﬂﬂq‘ﬂﬂiﬂqﬂﬂ.: Schaduled Calibraliaon

Porwesr meler NRP SM: 1047TR O1-Apr-20 (Mo, 217-0O 103101 ) Apr-21

Power sonsor NRP-Z9 S 103244 01 -Apr-20 (Mo, 217-03100) Aped1

Power sonsor MRP-Z91 SH: 103245 Of-Apr-20 (Mo, 217-03101) Apr-31

Reference 20 68 Alorusior SN: BHOG04 (20k) 31-Mar20 (Ho. 217-03106) Ape21

Type-N mismatch combination SM: 310982 / 08327 31-Mar-20 (o, 217-03104) Apr21

Proba EF30VI SM: a3 31-Do-11 (No. EF3-4013_Dec18) Dac-20

DAEd SM: TEY 27-De0-18 (No. DAE4-TEN_Dec18) Dhac-20

| Secondary Standards +] ] Chasck Dt (in houss) - Sohadiled Check

Powar matar Agilend 44198 SM; GB424201M 03-0cl-08 {in house check Dci-20) in house check: Oc-23

Power sensce HP E44124 SM: US3ea5102 C5-Jan- 10 (in houso chack Oct-20) In houss check: Oct-23

Powar sensor HP B4B2A SM: US3mzessar 08-0t-08 {in house check Oct-20) n house check: Oct-23

RF gonaraics RES SMT-00 Sh: BITEI005 10-Jan-18 (in houso chick Ocl-20) I house ched: Ot 23

Motwork Analyzes Agilent EBISEA | BN; US41080477 31-Mar-14 {in housa chock Oct-30) in house check: Oct-21
Barme Function Signalune

Calibeatad by Lol By Laboraiony Technicien W

Agpeoved by: Kalja Pokavic Techhical Managar

.

Issuod: Ociobar 20, 2000

This cafibration certificaie shall not be reprodusced except in full withoul witten aporoval of the labaratary,
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References

[1] ANSI-CE3,19-2011

American Mational Standard, Methods of Measurement of Compatibility between Wireless Communications
Devicas and Hearing Alds.

Methods Applied and Interpretation of Parameters:

+ Coordinate System: y-axis i in the direction of the dipole arms. z-axis is from the basis of the antenna
{mounted on the table) lowards ils feed point betwean the two dipole arms. x-axis is normal to the olher axes.
In coincidence with the standards [1], the measurement planes {probe sensor center) are selected to be al a
distance of 15 mm above the top metal edge of the dipole arms.

+  Measwomen! Conditions: Further delails are available from the hardcopies al the end of the certificate. Al
figures stated in the certificate are valid at the frequaency indicaled, The forward power o the dipole connector
ks sel with a calibrated power meater connected and monitored with an auxiliary power meter connected 1o a
directional coupler. While the dipole under test s connected, the forward power is adjusted to the same level,

+  Antenna Posilioning: The dipote is mounted on a HAC Test Arch phaniom using the maiching dipole
positioner with the arms horizontal and the feeding cable coming from the floor. The measurements ane
performed in a shielded room with absorbers around the setup lo reduce the reflections.

It is verified before the mounting of the dipole under the Test Arch phantom, that its arms are perfectly ina
ling. It Is installed on the HAC dipole positioner wilh its arms paraliel below the diefectric reference wire and
able o move elastically in vertical direction without changing its relative position to the top center of the Test
Arch phamtem. The vertical distance ta the probe is adjusted after dipole mounting with a DASYS Surface
Check job. Before the measurement, the distance between phantom surface and probe lip is verified. The
propar measurement distance is selected by choosing the matching section of the HAC Test Arch phantom
with the proper device reference point {(upper surface of the dipole) and the matching grid reference point (lip
of the probe) considering the probe sensor offsel. The vartical distance to the probe is essential for the
accuracy.

= Feed Point Impedance and Relurn Loss: These paramelers are measured using a Veclor Nelwork Analyzer,
The impedance |s specified at the SMA connector of the dipale, The influence of reflections was eliminating by
applying the averaging function while maving the dipole in the air, al least T0cm away from any obstacles.

o Efigld distribution: E field is measured in the x-y-plane with an isofropic E-field probe with 100 mW foneard
power to the antenna feed point. In accordance with [1], the scan area is 20mm wide, its lenglh exceeds the
dipole arm length (180 or 80mm). The sensor center is 15 mm {in z) above the metal top of the dipole arms.,
Two 30 maxima are available near the end of the dipole arms. Assuming the dipole arms are perfectly in one
line, the average of these two maxima (in subgrid 2 and subgrid 8) is determined to compensate for any non-
parallality to the measurement plane as well as the sensor displacement. The E-field value stated as
calibration value represents the maximum of the interpalated 3D-E-field, in the plane above tha dipole surface,

The reported uncertainty of measurement is stated as the standard uncertainly of measurement multiptied by the
coverage factor k=2, which for a normal distribution corresponds to a coverage probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as nol given on page 1.

DASY Version DASYS VEZ.10.4
Phantom HAC Teal Arch

Distance Dipole Top - Probe Center 15 mm

Scan resolution dx, dy = 5 mm

Frequency 3900 itz 1 Mtz

Input power drift <005dB

Maximum Field values at 3500 MHz

E-field 15 mm above dipole surface condition Interpolated maximum
Maximum measured above high end 100 mW Input power B5.3 Vim = 38.81 dBVim
Maximum measured above low end 100 mW Input power B3.6 Wim = 38.44 dBVIm
Averaged maximum above arm 100 mW Input power B84.4 Vim £12.8 % (k=2)

Maximum Field values at 3900 MHz

E-field 15 mm above dipole surface condition Interpolated maximum
Maximum measured above high end 100 mW inpul power 82.0 Vim = 38.28 dBVim
Maximum measured above low end 100 mW input power 79.9 Vim = 38.05 dBVim
Averaged maximum above arm 100 mW input power B1.0 Wim £ 12.8 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters

MNominal Frequencies
Fraguency Return Loss Impedance
3300 MHz 223dB 8.2+ 0.080
3400 MHz 3N4dB 52.70-0.2 [0
3500 MHz 250 dB 65.4 (1~ 2.4 0
3600 MHz 21.1d8 49,4 (1-8.8 0
3700 MHz 18.6 d8 N00-3210

Additional Frequencies

Frequancy Return Loss Impedance
3800 MHz 17.0 dB 4770+ 1380

3.2 Antenna Design and Handling

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

The dipole is built of standard semirigid coaxkal cable. The internal malching line is open ended. The antenna is
therefore open for DG signals.

Do not apply force to dipole arms, as they are liable to bend. The soldered connections near the feedpoint may be
damaged. Alter axcesshve mechanical stress or overheating, check the impedance characlerislics o ensure that the
internal matching network is not affected.

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

Diate: 20102020
Test Laboratory: SPEAG Lab2

DUT: HAC Dipole 3500 Mz Type: CDIS00V3; Serial: CDIS00V3 - SN: 1005

Communication System: UID 0 - CW | Frequency: 3500 Mz, Frequency: 3900 MHz
Medium parameters used: o = 0 5/m, &= |; p = 0 kg/m’

Phantom section: RF Section

Measurement Standard: DASY S (IEEETECTANSE C63.19-2011)

DASY 52 Configuration:
*  Probe: EFADV3 - SN4013; ConvF{1, 1, 1) @ 3500 MHz, ConvF{1, 1, 1) & 3900 MHz; Calibrated: 31.12.2019
= Sensor-Surface; (Fix Surface)
= Electronics: DAE4 5n781; Calibrated: 27.12.2019
*  Phantom: HAC Test Arch with AMCC; Type: 5D HAC PO1 BA; Serial: 1070

DASYSZ 52.10.4(1527); SEMCAD ¥ 14.6,14(7483)

Dipole E-Field measurement @& 350002/ E-Scan - 35000z d=15mm/Hearing Ald Compatibility Test (41x181x1}
Interpelated grid: dx=0.5000 mm, dy=0_5000 mm

Device Reference Poini: 0, 0, -6.3 mm

Reference Value = 34,56 Vim; Power Drifi = 0.03 dB

Applied MIF = 0.00 dB

RF sudio interference level = 38,61 dBV/m

Emission category: M2

MIF scabed E-field

Grid 1M2  |Grid 2mM2  |Grid 3 M2
38.24 dBV/m |38.99 dBV/m | 38,36 dBV/m
GridAM2  [GrAd5M2  |Grid 6 M2
38.41 dBV/m |3B.61 dBV/m [38.5 dBV/m
Grid 7M2  |Grid 8 M2 |Grid 9 M2
38.41 dBV/m|35.6 dBV/m |38.49 dBV/m
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Dipole E-Field measurement i 3500MH2E-Scan = 30056 1z d=15mm/learing Ajd Compatibility Test (41x181x1):
Interpolated grid: de=0.5000 mm, dy=-0,5000 mm

Device Reference Pomt: 0, 0, -6.3 mm

Relerence Value = 31,52 Vim; Power Drift = -0.01 dB

Applied MIF = 0,00 B

RF audio interference level = 38,28 dBVim

Emission category: M2

MIF scaled E-fiald

Grid 1 M2 |Grid 2 M2 |Grid 3 M2
37.87 dBV/m | 38.05 dBYV/m |37.98 dBV/m
Grid4 M2 JGrd 5 M2 |Grid 6 M2
38.11 dBV/m | 38,28 dBV/m | 38.16 dBV/m

Grid 7 M2 Grid 8 M2 Grid 9 M2
38.09 dBV/m |38.25 dBV/m |38.13 dBv/m

-2.18

-4.36

-6.55

-0.71

-10.91

0 dB =85.26 V/fm = 38.61 dav/m
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Acereditation No.: SCS 0108

Cartificata No: GD3500V3-1015_Mar21

CALIBRATION CERTIFICATE

DObjact CD3500V3 - SN: 1015
Calibration procedure(s) m MW —— )
Calibeation dase: March 02, 2021

This caliration certificate documents the raceabity 1o national standards, which realize the physisal units of measuemants (51),
Tha mpasuremants and he uncedtsnlies with confidences probabdity are ghwon on the Tollowing pages and ane part of the cerfilicale.

Caalibeation Equipmint used [METE criical for calibration)
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F’ﬂ__myﬁh‘dam D # Cal Dabe (Cerlilicaia Na.) Sehaduled Calibeation

Prawesr maabisr NP SN 104778 Of-fpr-20 (Mo 217-03100703101] Ape-21

Power sensor NRP-Z91 S 103244 D1-Apr-20 (Mo 217-03100) Apr-2

Powar sonsor NRP-Z81 SN 103245 01-Apr-20 (Mo 217-03101) Ap-21

Reforencn 20 dB Atbenuatar S BHAGNS (20K} 31-Mar-20 (Mo, 217-03106) Apr-21

Type-H mismalch combination SM: 310982 [ 0EIZT F1-Mar-20 [Ha, 217-03104) Apr-21
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Calibration Laboratory of AT Schwalzerischer Kalibriardnst
A=) 5
Schmid & Pariner i \“—"}3’: ¢ Service sulsse Tétalonnage
Enginearing AG . 3 Servizio svizzoro d taratuta
hunﬁmm?gﬂ. 8004 Zurich, Switzertand S{V,ﬁ,}} S swiss Calibration Service
it
Accroditad by tha Swiss Accreditztion Serdce (SAS) Accraditstion No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories o the EA
Multilsteral Agreement for the recognition of calibration certificates

Referances

i1 ANSICE3.18-2011
American National Standard, Mathods of Measurement of Compatibility between Wireless Communications
Devices and Hearing Aids.

Methods Applied and Interpretation of Parameters:

« Coardinate Syslem; y-asis fs in the direction of the dipole arms. z-axks s from the basis of the antenna
{mounted on the table) towards its feed point between the two dipole arms. x-axis is normal (o the other axes.
In coincidence with the standards [1], the measuremen! planes (probe sensor canter) are selected (o be al a
distance of 15 mm above the top metal edge of the dipole arms.

« Measurement Condiffions: Further details are available from the hardcoples at the end of the certificate. Al
figures stated in the cerlificate are valid at the frequency indicated. The forward power to the dipole connector
i= sel with a calibrated power meter connected and monilored with an auxiliary power meter connected to a
directional coupler. While the dipole under test is connecled, the forward power |s adjusted to the same level,

s Anlenna Posifioning: The dipole is mounted on a HAC Test Arch phantom using the matching dipole
positioner with the arms horizontal and the feeding cable coming from the floor. The measurements are
parformed in a shielded room with absorbers around the setup to reduce the reflections.

It is verifiad before the mounting of the dipole under the Test Arch phantom, that its arms are perfectly in a
lirs. 11 = installed on the HAC dipole positioner with its arms parallel below the dislectric reference wire and
able fo move elastically in vertical direction without changing its relative position to the top center of the Test
Arch phantom, The verfical distance to the proba is adjusted after dipole mounting with a DASY'S Surface
Chack job. Befora the measurement, the distance between phantom surface and probe tip is verified, The
proper measurement distance is selected by cheosing the matching section of the HAC Test Arch phantom
with the proper device reference point (upper surface of the dipole) and the matching grid reference point (tip
of tha probe) considering the probe sensor offset. The vertical distance to the probe is essential for the
accuracy.

+ Feed Point Impedance and Return Loss: These parameters are measured using a Viector Metwork Analyzer.
The impedance ks specified at the SMA connecior of the dipole. The influence of reflections was eliminating by
applying the averaging function while moving the dipode in the air, at least T0cm away from any obstacles.

o E-fleld disiribution: E field is measurad in the x-y-plans with an sotropic E-field probe with 100 mW forward
power 1o the antenna feed point. In accordance with [1], the scan area is 20mm wide, is length excesds the
dipobe arm length (180 or 90mm). The sensor center is 15 mm (in z) above the matal top of the dipole arms.
Two 30 maxima are avallable near the and of the dipols arms. Assuming the dipole arms are parfectly in one
line, the average of these two maxima (in subgrid 2 and subgrid 8) is determined to compensate for any non-
parallelity io the measurement plana as wall as the sensor displacement. The E-field value stated as
calibration value represents the maximum of the interpolated 3D-E-field, in the plane above the dipole surface.

The reported uncertainty of measurement is siated as the standard uncertainty of measurement multiplied by the
coverage factor k=2, which for a normal distribution corresponds to a coverage probability of approximately 85%.
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Measurement Conditions

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

DASY Version DASY5 V52.10.4
Phantom HAC Test Arch

Distance Dipole Top - Probe Center 15 mm

Scan resolution dx, dy =5 mm

Frequency

3500 MHz + 1 MHz
3900 MHz + 1 MHz

Input power drift <0.05dB
Maximum Field values at 3500 MHz
E-field 15 mm above dipole surface condition Interpolated maximum

Maximum measured above high end

100 mW input power

83.1 V/m = 38.39 dBV/m

Maximum measured above low end

100 mW input power

82.5 V/m = 38.33 dBV/m

Averaged maximum above arm

100 mW input power

82.8 V/im x 12.8 % (k=2)

Maximum Field values at 3900 MHz

E-field 15 mm above dipole surface

condition

Interpolated maximum

Maximum measured above high end

100 mW input power

81.3 V/m = 38.21 dBV/m

Maximum measured above low end

100 mW input power

80.4 V/m = 38.11 dBV/m

Averaged maximum above arm

100 mW input power

80.9 V/im = 12.8 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters

Nominal Frequencies

Frequency Return Loss Impedance

3300 MHz 18.2dB 64.0Q+0.0jQ
3400 MHz 23.0dB 54.30-6.0jQ
3500 MHz 24.2dB 5000-6.2jQ
3600 MHz 21.9dB 448Q-55jQ
3700 MHz 21.1dB 421Q+15jQ

Additional Frequencies

Frequency Return Loss Impedance
3900 MHz 20.3dB 51.2Q+97jQ

3.2 Antenna Design and Handling

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

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

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

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

Test Laboratory: SPEAG Lab2

DUT: HAC Dipabe 3500 MHz; Type: CD3S00V3; Serial: CDASOHVE - SN: 1015

Communication System: UID 0 - CW ; Frequency: 3500 MHz, Frequency: 3900 MHz
Medium parameters used: a =0 S, &= 1; p =0 kg/m’

Fhantom section: RF Secthon
Measurement Standard: DASY S (IEEETEC/ANSI C63.19-2011)

Probe: EF30VE - SNA013; ConvF(L, 1, 1] @ 3500 MHz, ConvF{1, 1, 1) & 3900 MHz; Callbrated: 28.12. 2020

DASY 52 Configuration:
-
»  Sensor-Surface; (Fix Surface)
& Electronics: DAES SnT8E1; Callbrated: 23.12.2020
= Phantom: HAC Test Arch with AMCC; Type: 5D HAC POL BA; Serjal: 1070
-

DASYS2 52.10,4[1527); SEMCAD X 14.6.14(7483)

[hates 02.03.2021

Mpole E-Field measurement & 3300MH2/E-Scan - 3500M Hz d=15mm/Hearing Ald Compatibility Test (41x121x1):
Interpolated grid: dx=0.5000 mm, dy=0. 5000 mm
Device Reference Podnt: 0, 0, -6.3 mm
Reference Valoe = 36.09 Yim: Power Daft = 0.01 dB
Applied MIF = 0,00 dB

RF audio interference bevel = 3839 dBVim

Emission eategory: M2

MIF scaled E-field

Grid1M2  |Grid2M2  |Grid 3 M2
38.27 dBV/m |38.39 dBV/m (38,18 dBV/m
Grid 4 M2  |Grid S M2 |Grid & M2
37.98 dBV/m |38.08 dBV/m |37.91 dBV/m
Grid 7M2  |Grid aM2  |Grid 9 M2
[al.za dBv/m|38.33 dBv/m | 38.13 dBV/m
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Dipole E-Field measurement @ 3900MH2/E-Sean - 3900MHz d=15mm/Hearing Ald Compafibility Test (41x121x1):
Interpolated grid: dx=0.5000 mm, dy=05000 mm
Device Reference Pomi: 0, 0, -6.3 mm
Reference Value = 32,06 Vim; Power Drfl = -0.00 dB
Applied MIF = 0,00 dB

RF audio interference bevel = 38,21 dBVim
Emission category: M2

-1.78

-2.66

-3.55

MIF scaled E-field

Grid 1 M2 Grid 202 |Grid 3 M2
38.08 dBV/m |38.21 dBV/m [38.03 dav/m

Gridd Mz |Geid 5 M2 |Grid 6 M2
37.86 dBV/m | 37.96 dBV/m |37.84 dBv/m

Grid 7 M2 |Grid B M2 |Grid 9 M2

38 dBV/m  |38.11 dBYm|37.92 dBV/m

OdB=H83.11V/m = 3839 dBV/m
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16. CONCLUSION

The measurements indicate that the referenced 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.

Please note that the M-rating for this equipment only represents the field interference possible against a
hypothetical and typical hearing aid. 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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