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1. Attestation of Test Results

Applicant Name SAMSUNG ELECTRONICS CO.,LTD.

FCC ID A3LSMS947U

Model Name SM-S947U, SM-S947U1

FCC 47 CFR § 20.19
ANSI C63.19-2019
ANSI/TIA-5050 2018

Applicable Standards

Conversational Gain 15.69 dB with hearing aid and 19.00 dB without hearing aid

Date Tested 2025-11-17 to 2025-12-01

Test Results Pass

UL Korea, Ltd. tested the above equipment in accordance with the requirements set forth in the above standards.
All indications of Pass/Fail in this report are opinions expressed by UL Korea, Ltd. based on interpretations and/or
observations of test results. Measurement Uncertainties were not taken into account and are published for
informational purposes only. The test results show that the equipment tested is capable of demonstrating
compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the conditions and modes of
operation as described herein. This document may not be altered or revised in any way unless done so by UL
Korea, Ltd. and all revisions are duly noted in the revisions section. Any alteration of this document not carried
out by UL Korea, Ltd. will constitute fraud and shall nullify the document. This report must not be used by the
client to claim product certification, approval, or endorsement by IAS, any agency of the Federal Government, or
any agency of any government.

Approved & Released By:

Prepared By:

LS

Justin Park
Operations Leader

UL Korea, Ltd. Suwon Laboratory

Eunji Choi
Senior Laboratory Engineer
UL Korea, Ltd. Suwon Laboratory
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2. Test Methodology

The tests documented in this report were performed in accordance with FCC 47 CFR § 20.19, ANSI C63.19-2019
and ANSI/TIA-5050 2018 Communications Products — Receive Volume Control Requirements for Wireless (Mobile)
Devices and FCC published KDB procedures.

KDB 285076 D01 HAC Guidance v06r04

KDB 285076 D03 HAC FAQ v01r07

KDB 285076 D04 Volume Control v02

KDB 285076 D05 CG Interim Waiver DA 23-914 v01
FCC Order DA 25-759 HAC Waiver Extension

TCB workshop updates

3. Facilities and Accreditation

The test sites and measurement facilities used to collect data are located at

Suwon

Volume Control Room

UL Korea, Ltd. is accredited by IAS, Laboratory Code TL-637.
The full scope of accreditation can be viewed at https://www.iasonline.org/wp-content/uploads/2017/05/TL-637-cert-

New.pdf

4. Calibration and Uncertainty
4.1. Measuring Instrument Calibration

The measuring equipment used to perform the tests documented in this report has been calibrated in accordance
with the manufacturers’ recommendations and is traceable to recognized national standards.

Name of Equipment Manufacturer Type/Model Serial No. Cal. Due Date
incl Right ngas?r: ung;?rjfdsﬂnuéa;z{ Positioner Bruel&Kjaer -4128-C-001- 3285404 2026-06-02
Single Channel, Universal Microphone Conditioning Amplifier Bruel&Kjaer -1708--- 100426 2026-05-28
Sound Calibrator, Class 1 and LS, 94 and 114 dB, 1 kHz Bruel&Kjaer -4231--- 3026386 2026-05-27
Production Test USB-DAQ 8/2-ch. Bruel&Kjaer -3670-A-082- 3670-000120 2026-06-02
Sound Level Meter Bruel&Kjaer 2250 Light 3031250 2026-05-28
Communications Tester R&S CMW500 150314 2026-07-22
Radio Communication Tester R&S CMX500 101534 2026-07-21

External Media Endpoint R&S CMX-ZG180A 21000063 N/A
Audio Analyzer Keysight U8903A MY61170007 2026-07-24
Thermometer LUTRON MHB-382SD AK.12121 2026-07-21
Page 5 of 36
UL Korea, Ltd. Suwon Laboratory UL-QP-23-10(02)

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd


https://www.iasonline.org/wp-content/uploads/2017/05/TL-637-cert-New.pdf
https://www.iasonline.org/wp-content/uploads/2017/05/TL-637-cert-New.pdf

Report No.: S-4791921958-S5V1 Issue Date: 2025-12-04

4.2. Measurement Uncertainty

Measurement Uncertainty for Volume Control Measurement

U taint Std. Unc.
neertainty Prob. Dist. Divisor ci vi ne

Error Description Explanation | -, o (2%) (£ %)

Measurement System - Input channels of Audio Interface (Production Test USB DAQ Type 3670)

Overall Frequency Response (re. 1 kHz) | CA1 | 0.02 | Rectangular | 1.732 | 1 | oS} I 0.01

Measurement System - Pre-Amplifier (Signal Conditioner Type 1708)

Gain Tolerance 10 Hz 100 kHz | c1 | o001 | Rectanguar [ 1732 | 1 | o | oo

Measurement System - Ear-Simulator (Right Ear Simulator Type 4158-C)

Typical Sensitivity | c1 | o019 | Rectanguar [ 1732 | 1 | o | o
Test Sample Related

Repeatability Test(Conversational Gain) C2 11.22 Normal 1 1 40 11.22
Repeatability Test(Acoustic Frequency Response) C2 1.97 Normal 1 1 40 1.97
Repeatability Test(Distortion) C2 14.44 Normal 1 1 40 14.44
Combined Standard Uncertainty Uc(y) = Expanded Uncertainty

Conversational Gain 11.22 Conversational Gain 22.45
Acoustic Frequency Response 1.98 Acoustic Frequency Response 3.95
Distortion 14.44 Distortion 28.88

Notes for table
1. Ci- is te sensitivity coefficient
2. Expanded Std. Uncertainty on Pow er, Coverage Factor = 2, > 95% Confidence

4.3. Decision Rule

Measurement Uncertainty is not applied when providing statements of conformity in accordance with IEC
Guide 115:2023, 4.3.3.
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5. Test Procedures for all Technologies

5.1.

General Procedures ANSI/TIA-5050 2018, Section 5

The following requirements shall be met for at least one volume control setting for the narrowband transmission mode
(if supported) and the wideband transmission mode (if supported).

Quiet room is a room with background noise no greater than 40 dBA.

Meter or
Spectrum
Analyzer
Call Box
= (network system
simmlator & Codec)
RETP
: Signal
| Quiet Room ] Generator

5.2.

Figure 1. Test Arrangement

Receive Volume Control Performance

Method of Measurement

1)

Configure the DUT with a mounting force of 8N and test equipment as shown in Figure 1 in an active call
state with the applicable codec for the transmission mode under test.

2) Set the DUT volume control to the maximum setting.

3) |If the DUT has an adjustable tone control feature, a tone control setting that meets the frequency response
requirements in section 5.3.1 shall be used.

4) Apply the real speech test signal at a level of -20 dBmO0 at the RETP and measure the acoustic output at
the Drum Reference Point (DRP) over one complete sequence of the test signal.

5) Translate the measurement made at the DRP to the Free Field (FF) using the translation data in Annex B.

6) Over the applicable frequency band, determine the ASL in dBSPL for the resulting sound pressure level in
accordance with Method B of ITU-T Recommendation P.56:

a. Narrowband 100 Hz through 4000 Hz.
b. Wideband 100 Hz through 7720 Hz.

7) Calculate the Conversational Gain by subtracting 70 dB from the measured dBSPL.
[Conversational Gain = (Measured dBSPL Level — 70 dBSPL) dB]

8) Measure the output distortion per clause 5.2. If a distortion failure occurs at the maximum volume control
setting, reduce the volume control setting and repeat the measurement to determine if a setting can be
found for which the conversational gain requirement is met without a distortion failure.

9) Repeat steps 2-8 with a mounting force of 2N.
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5.3. Receive Distortion and Noise Performance (PN-SDNR)

Receive distortion is specified in terms of Signal-to-Distortion-and-Noise Ratio (SDNR) using a Pulsed Noise (PN)
test signal. PN-SDNR is the ratio of the signal power to the total A-weighted distortion and noise power of the signal
output expressed in dB. It is measured using a pulsed 1/3 octave pink noise input signal as described in TIA-5050
2018 Annex A.

Method of Measurement

1) Configure the DUT with a mounting force of 8N and test equipment as shown in Figure 1 in an active call
state with the applicable codec for the transmission mode under test with the volume control at the setting
determined in 5.1.1.

2) Receive distortion and noise is measured using the PN-SDNR procedure as described in Annex A.

3) To ensure DUT activation, apply the real speech test signal at a level of -20 dBmO followed immediately by
the initial 1/3 octave center frequency PN test signal in Table A.1 based on the narrowband or wideband
operating mode. Measure the acoustic output at the DRP over the complete sequence of the PN test
signal.

4) Translate the measurement made at the DRP to the FF using the translation data in Annex B.

5) Calculate the acoustic output unweighted total signal power of the stimulus measurement band as
described in A.2.

6) Calculate the notched A-weighting distortion and noise components as described in A.3.

) Calculate the ratio of the signal power to the total A-weighted distortion and noise power using Eq A-1.

8) Repeat for each of the remaining 1/3 octave center frequencies in Table A.1 based on the narrowband or

wideband operating mode.

Repeat steps 2-8 with a mounting force of 2N.

5.4. Receive Acoustic Frequency Response Performance

For the volume control settings determined in 5.1.1 with a mounting force of 8N and 2N, the receive frequency
response shall be measured at the DRP in 1/12 octave bands. After translation to the FF or DF, it shall fall between
the applicable upper and lower limits.

The exact limit values at any 1/12 octave band center frequency falling between two consecutive points specified in
the table may be calculated using the formula given in equation below:

(logyo f — logmﬁ)
Xe= X7+ (X>— Xj) =
T 1+ K )+ (lﬂgm fz—logyw fi

Method of Measurement

1) Configure the DUT with a mounting force of 8N and test equipment as shown in Figure 1 in an active call
state with the applicable codec for the transmission mode under test with the volume control at the setting
determined in 5.1.1.

2) If the DUT has an adjustable tone control feature the initial measurement is to be performed with the
default tone control setting.

3) Apply the real speech test signal with a level of -20 dBm0 at the RETP.

4) Capture the frequency spectrum at the DRP of the HATS using real-time analysis with 1/12 octave bands
over the frequency range from 100 Hz to 4000 Hz for narrowband measurements, or over the frequency
range from 100 Hz to 8000 Hz for wideband measurements, averaged over the entire duration of the test
signal.

5) Transform the DRP frequency spectrum measurement to the FF or DF (see Annex B).

6) Divide the 1/12 octave measurement data by the 1/12 octave frequency spectrum of the test signal at the
RETP and present the measurement in terms of dB(Pa/V).

7) Apply the applicable frequency response limits to determine compliance.

8) If the default tone control setting does not meet the requirement, repeat the above steps for other tone
control settings to determine a tone control setting that meets the requirements.

9) Repeat with a mounting force of 2N.
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6. Base Station Simulator — software/firmware

Refer to the below software/firmware License list for measurement LTE/NR and WiFi.

Firmware License Keys
V3.7.70 KS500
KS550
V3.7.20 KA100
KA150
KAA20
KMO050
KS104
V3.7.50 KS650
KS651
KS656
KS657

Firmware
8.30.1.3

License Keys
CMX-KA100
CMX-KA100
CMX-KA180
CMX-KM350
CMX-KM351
CMX-KM352
CMX-KM360
CMX-KM500
CMX-KM600
CMX-KM604
CMX-KS350B
CMX-KS351B
CMX-KS352B
CMX-KS355B
CMX-KS360B
CMX-KS600B
CMX-KS600M
CMX-KS601B
CMX-KS601M
CMX-KS610B
CMX-KS611B

Software Name (CMW500)
LTE FDD R8 SIG BASIC
LTE TDD R8 SIG BASIC
IP APPL ENABLING IPv4
IP APPL ENABLING IP\6
IP APPL IMS BASIC
DATA APPL MEAS

EVS SPEECH CODEC
WLAN A/B/G SIG BASIC
WLAN N SIG BASIC
WLAN IEEE 802.11AC
WLAN IEEE 802.11AX

Software Name (CMX500)

IP APPL FSET1

IP APPL FSET2

APPL AUDIO

WLAN 11A/B/G/N/AC TXMEAS
WLAN 11AX TXMEAS

WLAN 11BE TXMEAS

WLAN 802.11 MIMO TX MEAS
LTE MEAS FSETO

NR MEAS FSETO

NR MEAS FSET4

WLAN SIG 11A/B/G/N/AC
WLAN SIG 11AX STA TESTING
WLAN SIG 11BE STA TESTING
WLAN SIG 11AX AP TESTING
WLAN SIG 2X2 SU-MIMO

NR SIG BASIC FSET1

NR SIG MEDIUM FSET1

NR SIG BASIC FSET2

NR SIG MEDIUM FSET2

NR SIG EXT. BASIC FSET3

NR SIG EXT. BASIC FSET4
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7. Receive Volume Control Requirements

7.1. Receive Volume Control

1. With a mounting force of 8N, the DUT shall have at least one volume control setting that will produce a
conversational gain of = 18 dB with the output distortion and the frequency response meeting the requirements in
clause 5.2.1 & 5.3.1 respectively.

2. With a mounting force of 2N, the DUT shall have at least one volume control setting that will produce a
conversational gain of = 6 dB with the output distortion and the frequency response meeting the requirements in
clause 5.2.1 & 5.3.1 respectively.

7.2. Receive Distortion and Noise

With a mounting force of 8N and 2N, the ratio of the stimulus signal power to the 100 Hz to 8000 Hz total A-
weighted distortion and noise power shall be = 20 dB when tested over the range of 1/3 octave band center
frequencies.

7.3.

The results for each 1/12 octave band measurement are to be evaluated against the upper and lower limit values
only at the center frequency point for that band (i.e., not the entire width of the band). For graphical purposes, the
individual 1/12 octave band measurement results are plotted as points on a linear dB scale (y-axis) versus the
band’s center frequency on a logarithmic frequency scale (x-axis). The frequency response limits are floating or
“pbest fit” (i.e., the maximum and minimum deviations from the upper and lower limits should be equidistant from
those limits).

Receive Acoustic Frequency Response

1. Narrowband: The 1/12 octave band frequency response after translation to the FF or DF shall fall between
the upper and lower limits given in Table 1 and shown in Figure 2.

Table 1 — Narrowband Receive Frequency Response Limits

L“T‘Tr le?t Lower Limit LP?" le%t Upper Limit
Frequency (aB) Frequency (dB)
(Hz) (Hz)
|
300 -6 100 +6
3400 -6 4000 +6
15 — — 1 1 1 1]
10 — — T 1 1

o = RERNI

g

3 0 - i ma

:

g = T
-10 — L1 1 | |
-15

100 1000 10000
Frequency (Hz)

Figure 2 — Narrowband Receive Frequency Response Limits
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2. Wideband: The 1/12 octave band frequency response after translation to the FF or DF shall fall between
the upper and lower limits given in Table 2 and shown in Figure 3.

Table 2 — Wideband Receive Frequency Response Limits

Lower Limit Lower Limit Up!;ler Limit Upper Limit
Frequency (dB) Frequency (dB)
(Hz) (Hz)
200 -10 100 +6
300 -6 1000 +6
5000 -6 2000 +8
6300 -12 8000 +8
15 — — — —
10 — — — —
. —
@ g — T - — |
=2
E
2 o - | - s
o
£ == =TT
AN \‘ i
-15
100 1000 10000

Freguency (Hz)

Figure 3 — Wideband Receive Frequency Response Limits
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7.4. HAC Compliance under Waiver DA 23-914

The following technical testing requirements for the conversational gain, distortion, and frequency response tests
that amends KDB 285076 D04 VVolume Control under the conditions of the limited-term waiver DA 23-914.

a. Under the waiver, only CMRS narrowband and CMRS wideband voice codecs are required to comply
with the volume control requirements of the TIA 5050-2018 Volume Control Standard as amended as
follows:

1. For the 2N mounting force test, one narrowband and one wideband voice codec embedded
with the handset must pass with at least one volume control setting with a conversational gain
of 2 6 dB for all voice services, bands of operation and air interfaces over which it operates
using one codec bit rate of the applicant’s choosing.

2. For the 8N mounting force test, one narrowband and one wideband voice codec embedded
with the handset must pass with at least one volume control setting with a conversational gain
of > 6 dB for all voice services, bands of operation and air interfaces over which they operate
but is not required to meet or exceed the full 18 dB of conversational gain specified in section
5.1.1 of the TIA 5050 Volume Control Standard using one codec bit rate of the applicant’s
choosing.

b. For all other narrowband and wideband codecs not evaluated in a. above, TIA 5050-2018 Receive
Distortion and Noise Performance and Receive Acoustic Frequency Response Performance evaluations
are not required; however, these codecs shall be assessed for conversational gain and documented in
the test report at the 2N and 8N levels with a gain of =2 6 dB for all voice services, bands of operation and
air interfaces over which they operate. The handset volume setting used to comply with a. shall be used
for these other CMRS codec evaluations.

c. Any other codec for voice services embedded in the handset, not identified in a. and b. above,11 is not
required to comply or demonstrate in the test reports for conversational gain.
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8. Device Under Test

Normal operation Held to head

Back Cover The Back Cover is not removable

SIN Notes

VEE SR B AT E: R3CY90LSHCD Volume Control Test
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8.1.

Air Interfaces and Operating Mode

. Volume Control Simultaneous OTT Testing Required Audio Codecs
Air Interface Bands (MHz) Type Tested Transmitter Name of Voice Service Evaluated
850 v Yes? Wi-Fi and BT MR FRV1, FRV2, HRV1
1900 °© FRV1, FRV2, HRV1 +Fiand CMRS ’ :
GSM
NOS
GPRS/EDGE VD No® Wi-Fi and BT OPUS
Google Meet
850 (V)
Yes? -
\Y Wi-Fi BT MR AMR-NB & AMR-WB
W-CDMA 1750 (V) ° AMR-NB, AMR-WB +Fiand CMRS &
(UMTS) 1900 (Il
3 NOS
HSPA VD No Wi-Fi and BT Google Mest OPUS
680 (B71)
700 (B12)
780 (B13) Yes'
790 (B14) EVS-nb 24.4 kbps VOLTE AVRNB, AMRWE
LTE - FDD 850 (B5/26) VD EVS-wb 24.4 kbps NR, Wi-Fi and BT No® aiueiies
Google Meet EVS and OPUS
1700 (B4/66) Yes? 9
1900 (B2/25) AMR-NB, AMR-WB,
EVS-nb, EVS-wb
2300 (B30)
2600 (B7) No®
2300 (B40) EVS-swb, OPUS VoLTE
LTE- TDD 2600 (B38/41) VD NR, Wi-Fi and BT No® AMR-NB, AMR-WB,
Google Meet EVS and OPUS
3600 (B48) g
680 (n71)
850 (n5)
VoNR
1700 (n66 Yes' - -
NR - FDD ( ) VD EVS-nb 24.4 kb LTE, Wi-Fi and BT No® AMRNB, AMR-WB,
1700 (n70) sl - ps Google Meet EVS and OPUS
EVS-wb 24.4 kbps 9
1900 (n2/25)
2300 (n30) Yes?
AMR-NB, AMR-WB,
EVS-nb, EVS-wb
2600 (n41)
No®
2600 ey EVS-swb, OPUS VonR AMRNB, AMR-WB
NR - TDD VD LTE, Wi-Fi and BT No® EV-S d OP[J s
3500 (n77 DoD/n78 DoD) Google Meet an
3700 (n77/n78)
Yes'
2450 EVS-nb 24.4 kbps WWAN, BT and U-NIl
EVS-wb 24.4 kbps
5200 (U-NI-1)
5300 (U-NIF2A) Yes? V?\‘\;\QF' AMR-NB, AMR-WB,
AMR-NB, AMR-WB, WWAN, BT Google Meet EVS and OPUS
5500 (U-NI-2C) EVS-nb, EVS-wb and WiFi 2.4GHz 9
5800 (U-NI-3)
Wi-Fi VD No®
5900 (U-NI-4) EVS-swb, OPUS
6175 (U-NI-5) Yes*® VSZ\SI-IFI AMR-NB, AMR-WE,
EVS and OPUS
Google Meet
WWAN, BT
6475 (U-NI-6) and WiFi 2.4GHz
6700 (U-NI-7) NA* NA NA
7000(U-NII-8)
BT 2450 DT NA WWAN and U-NII NA NA
Type Note:
VO: Legacy Cellular Voice Service " Tested Conversational Gain, Frequency Response, PN-SDNR.
DT: Digital Transport only (no voice) 2 Tested only Conversational Gain. (Waiver DA 23-914)
VD: IP Voice Service over Digital Transport 3 Not required to comply w ith Volume Control standard. (Waiver DA 23-914)
CMRS: Commercial Mobile Radio Service 4 ANSI C63.19 only requires HAC evaluations for Frequencies under 6GHz.
BT: Bluetooth 5 5,925-6GHz in U-NI-5 band w as evaluated for VVoWiFi.

Note(s):

All tests performed with the transmit power set to the maximum power for held-to-head conditions (RCV active). For air interfaces with a Time
Averaged SAR (TAS) algorithm Pmax is considered the maximum power.
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9. HAC (Volume Control) Test Results
Under the Waiver DA 23-914,

The handset was evaluated using one narrowband and one wideband voice codec, with at least one
volume control setting and one codec bit rate of the applicant's choosing. (Section 9.1)

- EVS-NB 24.4 kbps and EVS-WB 24 .4 kbps were chosen by the applicant.

- All Volume Control Tests were performed at the max-1 volume level.

For all other narrowband and wideband codecs not evaluated above, only conversational gain was
evaluated (Section 9.2):

- FRV1,FRV2, and HR V1 for GSM

- AMR-NB/WB for WCDMA

- AMR-NB/WB and EVS-NB/WB for LTE/NR/WiFi

- All Volume Control Tests were performed at the max-1 volume level.

Any other codec for voice services is not required to comply or be demonstrated in the test report.
- EVS-SWB and OPUS were not evaluated.

9.1. Codec, Antenna and Air Interface Investigation for VOLTE/VoNR/VoWiFi

An investigation was performed to determine the worst-case CMRS NB/WB Codec per technology. All
subsequent measurements were determined by this investigation.

Using the worst-case codec found, a limited set of Antennas / RBs / modulations / bandwidths / channels
/ bands / data rates were tested to confirm that there is no effect to compliance when changing the air
interface.

8N Mounting Force were tested using the worst-case found in 2N Mounting Force.
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VoLTE FDD

Volume Control Results
2N
s Frequency Response
ise Conversational Margin (dB) PN-SDNR
(LAFLYDS) Gain (dB) margin (dB)
(dBA) FF DF
EVS-NB 132322
AntF 24.4 kbit/s 1745 MHz 20 MHz QPSK 1/0 Max - 1 27.8 18.44 1.41 0.33 9.93
EVS-WB 132322
AntF 24.4 Kbitls 1745 MHz 20 MHz QPSK 1/0 Max - 1 27.8 16.69 1.38 0.50 7.05
EVS-WB 132322
AntA 24.4 Kbitls 1745 MHz 20 MHz QPSK 1/0 Max - 1 27.8 15.91 1.70 0.80 7.18
EVS-WB 132322
AntA 24.4 kbitls 1745 MHz 20 MHz QPSK 1/49 Max - 1 27.8 15.98 1.72 0.80 7.32
EVS-WB 132322
AntA 24.4 Kbitls 1745 MHz 20 MHz QPSK 1/99 Max - 1 27.8 15.94 1.68 0.80 9.00
EVS-WB 132322
AntA 24.4 Kbitls 1745 MHz 20 MHz QPSK 50/0 Max - 1 27.8 15.96 1.63 0.70 7.02
EVS-WB 132322
Ant.A 24.4 kbitls 1745 MHz 20 MHz QPSK 50/24 Max - 1 27.8 15.98 1.60 0.70 7.53
EVS-WB 132322
AntA 24.4 Kbitls 1745 MHz 20 MHz QPSK 50/50 Max - 1 27.8 16.02 1.41 0.50 7.29
EVS-WB 132322
AntA 24.4 kbitls 1745 MHz 20 MHz QPSK 100/0 Max - 1 278 15.96 1.47 0.60 8.00
EVS-WB 132322
LTE Band 66 AntA 24.4 Kbitls 1745 MHz 20 MHz 16QAM 1/0 Max - 1 27.8 15.97 1.73 0.80 8.91
EVS-WB 132322
AntA 24.4 Kbitls 1745 MHz 20 MHz 64QAM 1/0 Max - 1 27.8 15.98 1.40 0.50 7.79
EVS-WB 132322
AntA 24.4 kbitls 1745 MHz 20 MHz 256QAM 1/0 Max - 1 27.8 15.99 1.74 0.80 8.52
EVS-WB 132322
AntA 24.4 Kbitls 1745 MHz 15 MHz QPSK 1/0 Max - 1 27.8 15.96 1.51 0.60 9.1
EVS-WB 132322
AntA 24.4 kbit/s 1745 MHz 10 MHz QPSK 1/0 Max - 1 27.8 15.98 1.55 0.70 8.74
EVS-WB 132322
AntA 24.4 kbitls 1745 MHz 5 MHz QPSK 1/0 Max - 1 27.8 15.98 1.55 0.70 7.46
EVS-WB 132322
AntA 24.4 Kbitls 1745 MHz 3 MHz QPSK 1/0 Max - 1 27.8 15.94 1.69 0.80 8.20
EVS-WB 132322
AntA 24.4 kbitls 1745 MHz 1.4 MHz QPSK 1/0 Max - 1 27.8 15.97 1.72 0.60 7.35
EVS-WB 132072
AntA 24.4 Kbitls 1720 MHz 20 MHz QPSK 1/0 Max - 1 27.8 15.97 1.51 0.60 9.70
EVS-WB 132572
AntA 24.4 Kbitls 1770 MHz 20 MHz QPSK 1/0 Max - 1 27.8 15.97 1.66 0.80 7.97
EVS-WB 21100
Ant.B 24.4 kbitls 2535 MHz 20 MHz QPSK 1/0 Max - 1 27.8 16.49 1.62 0.70 7.75
LTEBand 7 EVS-WB 21100
Ant.F 24.4 Kbitls 2535 MHz 20 MHz QPSK 1/0 Max - 1 27.8 16.33 1.67 0.80 7.02
EVS-WB 23095
LTEBand 12 AntE 24.4 kbitls 707.5 MHz 10 MHz QPSK 1/0 Max - 1 278 15.94 1.62 0.70 721
EVS-WB 23230
LTEBand 13 AntE 24.4 Kbitls 782 MHz 10 MHz QPSK 1/0 Max - 1 27.8 15.92 1.72 0.80 7.35
EVS-WB 23330
LTEBand 14 AntE 24.4 Kbitls 703 MHz 10 MHz QPSK 1/0 Max - 1 27.8 15.93 1.66 0.80 7.23
EVS-WB 26365
LTE Band 25 Ant.A 24.4 kbitls 1882.5 MHz 20 MHz QPSK 1/0 Max - 1 27.8 15.92 1.61 0.70 7.48
EVS-WB 26865
AntA 24.4 Kbitls 831.5 MHz 15 MHz QPSK 1/0 Max - 1 27.8 16.52 1.41 0.50 7.37
LTEBand 26 EVS-WB 26865
AntE 24.4 kbit/s 831.5 MHz 15 MHz QPSK 1/0 Max - 1 278 16.36 1.71 0.80 9.07
EVS-WB 27710
LTE Band 30 AntA 24.4 Kbitls 2310 MHz 10 MHz QPSK 1/0 Max - 1 27.8 15.93 1.57 0.70 7.05
EVS-WB 133297
LTEBand 71 AntE 24.4 Kbitls 680.5 MHz 20 MHz QPSK 1/0 Max - 1 27.8 15.93 1.65 0.80 8.08
Volume Control Results
8N
Noi Frequency Response
>e Conversational Margin (dB) PN-SDNR
(LAELYDS) Gain (dB) margin (dB)
(dBA) FF DF
EVS-NB 132322
AntA 24.4 Kbitls 1745 MHz 20 MHz QPSK 1/0 Max - 1 27.8 21.07 249 1.42 11.60
LTEBand 66 EVS-WB 132322
AntA 24.4 kbitls 1745 MHz 20 MHz QPSK 1/0 Max - 1 278 19.21 1.80 0.90 8.20
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VoLTE TDD

Volume Control Results
2N
s Frequency Response
ise Conversational Margin (dB) PN-SDNR
(LAELYDS) Gain (dB) margin (dB)
(dBA) FF DF
EVS-NB 40620
AntF 24.4 kbit/s 2593 MHz 20 MHz QPSK 1/0 Max - 1 26.6 18.19 1.44 0.49 8.82
EVS-WB 40620
AntF 24.4 kbit/s 2593 MHz 20 MHz QPSK 1/0 Max - 1 26.6 16.48 1.42 0.50 9.77
EVS-WB 40620
Ant.B 24.4 Kbitls 2503 MHz 20 MHz QPSK 1/0 Max - 1 26.6 16.28 1.63 0.70 10.25
EVS-WB 40620
AntB 24.4 kbitls 2593 MHz 20 MHz QPSK 1/49 Max - 1 26.6 16.36 1.40 0.50 8.37
EVS-WB 40620
Ant.B 24.4 Kbitls 2503 MHz 20 MHz QPsK 1/99 Max - 1 26.6 16.42 1.45 0.60 773
EVS-WB 40620
Ant.B 24.4 Kbitls 2503 MHz 20 MHz QPSK 50/0 Max - 1 26.6 16.40 1.51 0.60 7.06
EVS-WB 40620
AntB 24.4 kbitls 2593 MHz 20 MHz QPSK 50/24 Max - 1 26.6 16.39 1.40 0.50 7.37
EVS-WB 40620
Ant.B 24.4 Kbitls 2503 MHz 20 MHz QPSK 50/50 Max - 1 26.6 16.38 1.45 0.60 9.08
EVS-WB 40620
LTE Band 41 Ant.B 24.4 kbit/s 2593 MHz 20 MHz QPSK 100/0 Max - 1 26.6 16.41 1.41 0.50 7.42
EVS-WB 40620
Ant.B 24.4 Kbitls 2503 MHz 20 MHz 16QAM 10 Max - 1 26.6 16.38 1.39 0.50 7.40
EVS-WB 40620
AntB 24.4 Kbitls 2503 MHz 20 MHz 64QAM 10 Max - 1 26.6 16.42 1.38 0.50 9.45
EVS-WB 40620
AntB 24.4 kbit/s 2593 MHz 20 MHz 256QAM 1/0 Max - 1 26.6 16.42 1.41 0.50 8.86
EVS-WB 40620
Ant.B 24.4 Kbitls 2503 MHz 15 MHz QPSK 10 Max - 1 26.6 16.40 1.41 0.50 7.40
EVS-WB 40620
AntB 24.4 Kbitls 2503 MHz 10 MHz QPSK 10 Max - 1 26.6 16.39 1.42 0.50 7.81
EVS-WB 40620
Ant.B 24.4 kbit/s 2593 MHz 5 MHz QPSK 1/0 Max - 1 26.6 16.37 1.52 0.60 9.37
EVS-WB 39750
Ant.B 24.4 Kbitls 2506 MHz 20 MHz QPSK 1/0 Max - 1 26.6 16.40 1.51 0.60 8.90
EVS-WB 41490
AntB 24.4 kbit/s 2680 MHz 20 MHz QPSK 1/0 Max - 1 26.6 16.39 1.47 0.60 8.67
EVS-WB 55773
LTE Band 48 AntF 24.4 Kbitls 3603.3 MHz 20 MHz QPsK 10 Max - 1 26.6 16.39 1.35 0.50 8.13
Volume Control Results
8N
Noi Frequency Response
se Conversational Margin (dB) PN-SDNR
e Gain (dB) margin (dB)
(dBA) FF DF
EVS-NB 40620
Ant.B 24.4 kbitls 2593 MHz 20 MHz QPSK 1/0 Max - 1 25.9 21.59 1.64 0.55 8.70
LTE Band 41 EVS-WB 40620
Ant.B 24.4 Kbitls 2503 MHz 20 MHz QPSK 1/0 Max - 1 259 19.73 1.36 0.50 8.80
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VoNR FDD (continued)

Volume Control Results
2N
- FrequencY Response
(LAF_MAX) chv;r:s(zt;o)nal Margin (dB) ":\‘;iD(NdFE:)
(dBA) FF DF
Ant.F Z%Sl;l,)\:t?s 1732_320&_12 40 MHz DFI;SP-SEDM n Max - 1 26.4 18.37 1.25 0.16 10.55
Ant.F 23\./48‘;‘2{55 173;2(0)0&42 40 MHz DFI;:;:;EDM 7 Max - 1 26.4 16.38 1.47 0.60 8.38
AntA 25\./43;;\{:5 17:’;320'\%2 40 MHz DFTSF;SOIEDM 17 Max - 1 26.4 16.25 1.58 0.70 711
AntA 2?/45;\1:\((2 1743220&_‘2 40 MHz DW:P;’IED M 1107 Max - 1 26.4 16.34 1.49 0.60 7.44
AntA 25\./48;‘;\{1183 173;320'3'_‘2 40 MHz DFF(:;:SO;DM 11214 Max - 1 26.4 16.31 1.53 0.60 11.12
AntA Zivlls:l:\{t/Bs 17:;_%20’3'_12 40 MHz DFI;SF;;EDM 108/0 Max - 1 26.4 16.31 1.52 0.60 8.61
Ant.A 23\./48‘;‘;;/88 173;220&_‘2 40 MHz DFI;SP:;D M 108/54 Max - 1 26.4 16.28 1.57 0.70 7.84
AntA 25\‘/48;\;\&2 17‘?45;220'\(:'_‘2 40 MHz DFTé;PgKFD M 108/108 Max - 1 26.4 16.30 1.64 0.80 7.31
AntA Zivzlsl-(\l:\llt?s 1732_220&_12 40 MHz DFI;SPSED M 216/0 Max - 1 26.4 16.37 1.49 0.60 10.55
AntA 23\./48;‘;55 1743;2?)0,0\‘42 40 MHz D';E';;;;EM 171 Max - 1 26.4 16.35 1.51 0.60 8.55
AntA 2§V4S;\;YUBS 17‘?;320’8'_12 40 MHz DF:;;Z/?’\FADM 17 Max - 1 26.4 16.27 1.51 0.60 7.82
AntA 2?48;\1:;/55 17::.220&_‘2 40 MHz DF(I;;‘SC;(A?MFDM n Max - 1 26.4 16.32 1.57 0.70 7.15
AntA 25\‘/48;‘;\55 173;2?)0'\(3'_‘2 40 MHz DZ';:"QOAFSM 17 Max - 1 26.4 16.29 1.53 0.60 7.80
AntA Zivzls;lg\lltlss 1732_220’3'_‘2 40 MHz nggEM n Max - 1 26.4 16.30 1.44 0.60 7.33
Ant.A 23\./48‘;‘;;/88 17:;220&_‘2 40 MHz CF(;(F?;EM 1107 Max - 1 26.4 16.31 1.55 0.70 10.12
R Band n66 AntA 234:{(%:5 17:55%2“}_11 40 MHz ZEE%E: 1214 Max - 1 26.4 16.32 1.46 0.60 11.03
AntA 24.4 Kbit's 1745.00 MHz 40 MHz C-)PSK 108/0 Max - 1 26.4 16.33 1.43 0.50 7.51
AntA 23\(48‘;‘;\;/85 173;?)?)0&42 40 MHz CP(.:‘S;Z M 108/54 Max - 1 26.4 16.34 1.55 0.70 7.23
AntA ZEVlls;\;\llt/Bs 1743;320’\%2 40 MHz nggEM 108/108 Max - 1 26.4 16.33 1.48 0.60 8.42
AntA 2?48;\;\{53 17:54.220&_‘2 40 MHz CZ;);EM 216/0 Max - 1 26.4 16.32 1.54 0.70 9.18
AntA 2!151\./48;‘:{55 17‘?45;2?)0'3'_‘2 40 MHz C‘:::;gilinM 17 Max - 1 26.4 16.37 1.52 0.60 8.83
AntA Zivﬁ\;\lltlss 17[:220’31_‘2 40 MHz C;g;?AM n Max - 1 26.4 16.29 1.49 0.60 7.82
Ant.A 23\./48‘;‘&/85 17:;2(0)0&42 40 MHz (;:-6%'131\’\: 7 Max - 1 26.4 16.34 1.72 0.80 11.02
AntA 25\./43:;\{:5 17‘?;320'\%1 35 MHz DFTSPSOIED M 17 Max - 1 26.4 16.28 1.53 0.60 7.87
AntA Zivzlsl-(\l:\llt?s 173;220’8'_12 30 MHz DFI-;PSED M n Max - 1 26.4 16.32 1.47 0.60 7.02
AntA 25\./48;‘;\{1183 173;320'3'_‘2 25 MHz DWSPSO;D M 17 Max - 1 26.4 16.28 1.49 0.60 7.25
AntA ZEVlls;l:\llt/Bs 17‘:220&_& 20 MHz DFI;SF;SIEDM n Max - 1 26.4 16.29 1.67 0.80 8.83
Ant.A 23\./48‘;‘;;/88 173;220&_‘2 15 MHz DFI;SF::;DM n Max - 1 26.4 16.28 1.59 0.70 10.00
AntA 2!151\./48;‘;\{55 17‘?45;220'3'_‘2 10 MHz DFFQSPSOI:D M 17 Max - 1 26.4 16.27 1.57 0.70 7.46
AntA Zivzlslxll:s 1732_220&_12 5 MHz DFI:;PSED M n Max - 1 26.4 16.31 1.47 0.60 7.32
Ant.A 23\./48‘;‘;\&/85 17:?2230'8”2 40 MHz DFI-(-;F:;:DM nm Max - 1 26.4 16.29 1.44 0.50 11.07
AntA 25\/45:;\'/:5 17:;1520'\%1 40 MHz DFTSF;SOIEDM 17 Max - 1 26.4 16.29 1.48 0.60 7.95
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VoNR FDD

Volume Control Results
2N
s Frequency Response
ise Conversational Margin (dB) PN-SDNR
(LAFLES) Gain (dB) margin (dB)
(dBA) FF DF
EVS-WB 507000 DFT-s-OFDM
AntB 24.4 Kbit's 2535.00 MHz 40 MHz QPSK n Max - 1 264 16.27 1.50 0.60 7.81
NR Band n7 EVS-WB 507000 DFT-s-OFDM
_s-
AntF 24.4 Kbitls 2535.00 MHz 40 MHz QPSK 17 Max - 1 26.4 16.22 1.54 0.60 7.78
EVS-WB CH.141500 DFT-s-OFDM
NR Band n12 AntE 24.4 kbitls 707.5 MHz 15 MHz QPSK n Max - 1 26.4 16.31 1.60 0.70 8.59
EVS-WB CH.158600 DFT-s-OFDM
NR Band n14 AntE 24.4 kbit/s 793 MHz 10 MHz QPSK 7 Max - 1 26.4 16.27 1.44 0.50 8.41
EVS-WB 376500 DFT-s-OFDM
NR Band n25 AntA 24.4 kbitls 1882.5 MHz 40 MHz QPSK 17 Max - 1 26.4 16.18 1.49 0.60 10.43
EVS-WB CH.166300 DFT-s-OFDM
AntA 24.4 Kbit's 831.5 MHz 20 MHz QPSK n Max - 1 264 16.30 1.51 0.60 8.74
NR Band n26 EVS-WB CH.166300 DFT-s-OFDM
. -s-
AntE 24.4 Kbitls 831.5 MHz 20 MHz QPSK 17 Max - 1 26.4 16.15 1.65 0.80 7.39
EVS-WB 462000 DFT-s-OFDM
NR Band n30 AntA 24.4 kbitls 2310 MHz 10 MHz QPSK n Max - 1 26.4 16.27 1.57 0.70 7.26
EVS-WB 340500 DFT-s-OFDM
NR Band n70 Ant.A 24.4 kbit/s 1702.5 MHz 15 MHz QPSK n Max - 1 26.4 16.27 1.56 0.70 7.20
EVS-WB 136100 DFT-s-OFDM
NR Band n71 AntE 24.4 kbitls 680.5 MHz 20 MHz QPSK 171 Max - 1 26.4 16.22 1.56 0.70 10.36
Volume Control Results
8N
Noi Frequency Response
>e Conversational Margin (dB) PN-SDNR
(LAFLYYS) Gain (dB) margin (dB)
(dBA) FF DF
EVS-NB CH.166300 DFT-s-OFDM
AntE 24.4 kbitls 8315 MHz 20 MHz QPSK 17 Max - 1 26.4 21.95 223 1.14 10.70
NR Band n26 EVS-WB CH.166300 DFT-s-OFDM
A -5~
AntE 24.4 kbitls 831.5 MHz 20 MHz QPSK n Max - 1 264 20.04 1.67 0.80 7.80
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VoNR TDD (Continued)

Volume Control Results
2N
- FrequencY Response
(LAF_MAX) Cog\:ieﬁzgo)nal Margin (dB) ":\‘;iD(NdFE:)
(dBA) FF DF
AntF 2%5122:55 2‘5:;";_’;25,\9:‘2 100 MHz DFF(';F;QEDM 171 Max - 1 26.4 18.13 121 0.12 10.47
AntF 23\./48@‘1?{55 22;";;35”9’8‘2 100 MHz DW(;F:;);D M 171 Max - 1 26.4 16.30 1.33 0.40 7.40
Ant.B zi\./«iz\iluss 2::'25_’;25,\9:‘2 100 MHz DFF;;S;D M 17 Max - 1 26.4 16.16 1.55 0.70 7.67
AntB 2%5;\;;2 2(5::'22251\2-8& 100 MHz DFFC';F;S;DM 1136 Max - 1 26.4 16.31 157 0.70 10.34
Ant.B 25\‘/48;‘:{55 22;"25?91351\/95& 100 MHz DFF(Z;;(FD M 1/271 Max - 1 26.4 16.28 137 0.50 7.87
AntB zi\_’[i\;\i’tz zg;";_’ggm 100 MHz DFE’)SF;;EDM 135/0 Max - 1 26.4 16.32 142 0.50 8.46
Ant.B Z%S:é\i’i 2(5:;'22351\/%8& 100 MHz DFF(')SF:;ED M 135/69 Max - 1 26.4 16.36 1.26 0.40 8.20
Ant.B 25\_/43;(\:{55 22:'2?;:5,\,95‘1 100 MHz DFT(’;F;SOKFD M 135/138 Max - 1 26.4 16.34 1.33 0.40 9.38
AntB zi\_’f;\;\i’tz zg:';’;:m 100 MHz DFF;F;SIEDM 270/0 Max - 1 26.4 16.31 1.44 0.50 8.35
Ant.B 23\./4811‘1?{12 22:'2‘23",’;1 100 MHz D';;';;;;EM 171 Max - 1 26.4 16.36 1.48 0.60 8.92
Ant.B 23\./4Skm/55 2‘;;"25_’;25,\9:‘2 100 MHz DF:;Z\FADM 17 Max - 1 26.4 16.32 1.36 0.50 8.02
AntB 23\./4821?{2 2‘;;';;3 m 100 MHz DF;;ZE\);DM n Max - 1 26.4 16.34 1.42 0.50 7.29
Ant.B 25\_/45;(\:{12 22;‘:;:51\/95& 100 MHz DZ;S::\F;M 17 Max - 1 26.4 16.30 1.42 0.50 7.31
AntB zi\ﬁm 2‘;:';_’;25,\9:‘2 100 MHz CZgSFEM 171 Max - 1 26.4 16.29 1.56 0.70 7.03
AntB 23\./48@‘1?55 22322351\;8& 100 MHz CF;SSFE M 1/136 Max - 1 26.4 16.33 1.49 0.60 9.62
Ant.B 23\_’432:{:5 22:';;25,\9:‘2 100 MHz CESSFEM 17271 Max - 1 26.4 16.32 1.36 0.50 8.36
AntB 2%8:;;2 2(5:;';’;3 m 100 MHz ng;? M 135/0 Max - 1 26.4 16.31 153 0.60 7.56
N Ant.B ZZ‘Z%:S 25%:%5:“’:’:& 100 MHz ZEES:E: 135/69 Max - 1 26.4 16.33 1.28 0.40 7.24
AntB 24.4 Kbitls 502,99 Mz 100 MHz éPSK 135/138 Max - 1 26.4 16.30 1.39 0.50 7.59
Ant.B 23\./48@‘1?{12 2(5:;;;351\;8& 100 MHz ng;? M 270/0 Max - 1 26.4 16.33 1.49 0.60 7.4
Ant.B 25\_/43;\;1/55 22:'2?;:5,\9:‘1 100 MHz CESRIM 17 Max - 1 26.4 16.35 1.41 0.50 9.85
AntB zi\_’f;z\i’tz 2‘53;"25_’;:5,\9}8‘2 100 MHz C;gm‘" 171 Max - 1 26.4 16.34 145 0.60 7.82
Ant.B Zi\.lfxi’tz 22;"22351\/95& 100 MHz (;Z':QT“": 171 Max - 1 26.4 16.37 134 0.50 8.56
AntB jﬁz\i’i 2?:‘25_’;25,\9}8‘2 90 MHz DWSF;;);DM 17 Max - 1 26.4 16.33 134 0.50 8.66
AntB 2%%‘;‘@ 2‘;;';;3 m 80 MHz DFF(;F:S;D M 1n Max - 1 26.4 16.37 1.40 0.50 7.15
Ant.B 25\_/45;(\:{12 222'2?;351\/95& 70 MHz DFTC’)SF;SKFD M 17 Max - 1 26.4 16.35 1.41 0.50 7.46
AntB 2?./43?1:\{:5 2‘;:';_’;:5,\9:‘2 60 MHz DW;F;SEDM 171 Max - 1 26.4 16.33 1.38 0.50 8.81
Ant.B 23\./48"(::\{55 2?322351\/9:2 50 MHz DFF;SED M 171 Max - 1 26.4 16.35 1.39 0.50 8.91
Ant.B zi\ﬁmss 2::'25_’;25,\9:‘2 40 MHz DFF;;S;D M 17 Max - 1 26.4 16.30 1.43 0.50 7.46
AntB 23\./48;\;\&2 2(5:;";’;25,\:‘;8& 30 MHz DFFC'JSF;S;DM 171 Max - 1 26.4 16.33 135 0.50 7.09
Ant.B 25\‘/45;\:{'2 22;"2225'\/95& 25 MHz DFF(';F:KFD M 171 Max - 1 26.4 16.36 1.41 0.50 7.48
AntB zi\_ﬁz\i’tz 22;";_’;25,\9:‘2 20 MHz DFF(’;F:IEDM 171 Max - 1 26.4 16.35 1.39 0.50 7.07
AntB Z%S;(‘é\i’tz 2(5::;;351\;812 15 MHz DFrgFng M n Max - 1 26.4 16.33 1.45 0.60 8.13
Ant.B 25\_/45;\;1/55 22:'2?;25,\9:‘2 10 MHz DFTSF;SOKFD M 17 Max - 1 26.4 16.34 152 0.60 7.52
AntB zi\_’f;z\i’tz 2‘53:';8?2,\0:‘2 100 MHz DFFC';F;SEDM 171 Max - 1 26.4 16.29 131 0.40 8.42
Ant.B 25\./4811‘::55 22";”()28,\:’:3 100 MHz DFr;F;;:D M 11 Max - 1 26.4 16.31 1.40 0.50 9.76
NR Band n48 AntF jﬁz\i’i 322"‘33;6,\6:‘2 40 MHz DWSF;;);DM 171 Max - 1 26.4 16.37 134 0.40 7.19
NR Band n77 PC2 AntF 2%%‘;‘@ 2:::?;’:: 100 MHz DW;F:S':D M 171 Max - 1 26.4 16.33 1.59 0.70 7.85
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VoNR TDD

Volume Control Results

8N
s Frequency Response
e Conversational Margin (dB) PN-SDNR
(LAFLES) Gain (dB) margin (dB)
(dBA) FF DF
EVS-NB CH.518598 DFT-s-OFDM
AntB 24.4 kbitls 2592.99 MHz 100 MHz QPSK n Max - 1 26.4 22.05 1.99 0.90 12.10
NR Band nd1 PC2 EVS-WB CH.518598 DFT-s-OFDM
. -8~
AntB 24.4 kbitls 2592.99 MHz 100 MHz QPSK nm Max - 1 26.4 20.14 1.55 0.70 8.40
2N Mounting Force — VoWiFi 2.4GHz
Volume Control Results
2N
i Frequency Response
se Conversational Margin (dB) PN-SDNR
e Gain (dB) margin (dB)
(dBA) FF DF
EVS-NB CH6 DSSS
MIMO 24.4 Kbitls 2437 MHz 20 MHz 1 Mbps Max - 1 26.7 18.42 1.25 0.16 9.02
EVS-WB CH.6 DSSs
MMO 24.4 Kbit's 2437 MHz 20 MHz 1 Mbps Max - 1 26.7 16.52 1.47 0.60 9.40
EVS-WB CH6 DSss
WiFi 2.4GHz SISO Ant.1 24.4 Kbitls 2437 MHz 20 MHz 1 Mbps Max - 1 26.7 16.65 1.34 0.50 7.09
802.11b EVS-wWB CH6 DsSss
SISO Ant.2 24.4 kbitls 2437 MHz 20 MHz 1 Mops Max - 1 26.7 16.60 1.52 0.60 7.04
EVS-WB CH.6 CCK
MIMO 24.4 kbitls 2437 MHz 20 MHz 5.5 Mbps Max - 1 26.7 16.58 1.39 0.50 7.82
EVS-WB CH6 CCK
MIMO 24.4 Kbitls 2437 MHz 20 MHz 11 Mops Max - 1 26.7 16.57 1.33 0.40 9.47
WiFi 2.4GHz EVS-WB CH6 BPSK
802.11g MMO 24.4 Kbit's 2437 MHz 20 MHz 6 Mbps Max - 1 26.2 16.59 1.26 0.40 8.46
WiFi 2.4GHz EVS-WB CH6 MCS 0
802.11n HT20 MIMO 24.4 kbitls 2437 MHz 20 MHz 6.5 Mbps Max - 1 26.2 16.55 1.38 0.50 10.28
WiFi 2.4GHz EVS-WB CH6 MCS 0
802.11ac VHT20 MIMO 24.4 kbit/s 2437 MHz 20 MHz 6.5 Mbps Max - 1 %2 16.55 1.30 0.40 7.58
WiFi 2.4GHz EVS-WB CH.6 MCS 0
802.11ax HE20 MIMO 24.4 kbit/s 2437 MHz 20 Mz 8.6 Mbps Max -1 262 16.56 137 0.50 750
WiFi 2.4GHz EVS-WB CH.6 MCS 13
802.11be EHT20 MIMO 24.4 kbit/s 2437 MHz 20 Mz 172.1 Mbps Meax -1 %2 16.59 141 0.50 8.86
EVS-WB CH1 DSSS
WiFi 2.4GHz MMO 24.4 kbitls 2412 MHz 20 MHz 1 Mops Max - 1 26.7 16.56 1.32 0.40 10.26
802.11b EVS-WB CH.11 DSsS
MIMO 24.4 kbit/s 2462 MHz 20 MHz 1 Mops Max - 1 26.7 16.57 1.37 0.50 8.34
Volume Control Results
8N
- Frequency Response
>e Conversational Margin (dB) PN-SDNR
(LAF 1Y) Gain (dB) margin (dB)
(dBA) FF DF
EVS-NB CH.6
WiFi 2.4GHz MIMO 24.4 kbitls 2437 MHz 20 MHz 1 Mops Max - 1 26.7 21.81 1.98 0.90 13.00
802.11b EVS-wB CH6 DSSs
MIMO 24.4 Kbitls 2437 MHz 20 MHz Max - 1 26.7 19.95 1.63 0.70 9.10
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VoWiFi 5GHz (Continued)

Volume Control Results
2N
- FrequencY Response
(LAF_MAX) chv;r:s(zgo)nal Margin (dB) ":-;iD(NdFé)
(dBA) FF DF

MIMO 2%312335 5 gg';iz 20 MHz BB&S):S Max - 1 26.7 18.39 1.15 0.06 7.80

MIMO zi\.lfxﬁ 5 1(;;";?42 20 MHz GBI\::I:S Max - 1 26.7 16.50 1.43 0.50 713

v\ggiz 5101}22 SISO Ant.1 2?./113;\:@ 5 1?3':& 20 MHz GB,C::; Max - 1 26.7 16.67 1.23 0.30 8.36
U-NI-1 SISO Ant.2 zi\./f;(\t:\iltz 5 1(:;':422 20 MHz GB&S); Max - 1 26.7 16.55 1.54 0.70 7.98
MIMO 25\‘/45;‘13"2 5 13;"312 20 MHz 1 ?,Tb';s Max - 1 26.7 16.59 1.25 0.40 7.16

MIMO 25\./4313;}1/55 5 gg'mz 20 MHz ;faﬁp'\: Max - 1 26.7 16.59 1,52 0.60 8.52

— MIMO 234:%/} 5 1§§Z‘Z 20 MHz 65;»/?1:55 Max - 1 26.7 16.61 1.32 0.40 7.44
802,L1L 1,\‘an+1”20 MMO 2.4 Kbits 5180 Mz 20 MHz 26 Mbps Max - 1 26.7 16.63 1.37 0.50 7.30
MIMO 2?4%21?(55 5 gg':niz 20 MHz sm;s Max - 1 267 16.62 1.39 0.50 8.88

— MIMO ZZ“:%U:S 5 EEEAEZ 40 MHz 65;,;)} Max - 1 26.7 16.60 1.40 0.50 7.58
302.L1L 1,\;:1”40 MMO 2.4 Kbitls 5190 Mz 40 MHz 54 Mbps Max - 1 26.7 16.59 1.39 0.50 8.37
MMO zi\_/f:é\i’tz 5 1(;';';% 40 MHz 13'\;6;;3 Max - 1 26.7 16.61 1.37 0.50 8.10

S MIMO ZZ‘Z%ZS 5 EE'EAEZ 20 MHz G;M;"/?b;s Max - 1 26.7 16.58 1.31 0.40 8.92
302.1&.-,1;“-\2HT20 MMO 2.4 Kbits 5180 Mz 20 MHz 30 Mbps Max - 1 26.7 16.61 1.38 0.50 7.92
MIMO 2?./48‘;‘;\58 5 1‘;;"3,“?_‘2 20 MHz 7m:s Max - 1 26.7 16.61 1.40 0.50 7.05

S MIMO 2342%/:5 5 1%‘5432 40 MHz 1%;3%5 Max - 1 26.7 16.57 1.32 0.40 7.27
802.1&a’\(;|-\1HT40 MMO 24.4 Koitls 5190 Mz 40 MHz 81 Nbps Max - 1 26.7 16.59 1.24 0.30 10.74
MIMO 2%8"(‘3"1 51(9;;":;2 40 MHz 1 z;\:)clinis Max - 1 26.7 16.61 1.29 0.40 8.61

S MIMO ZZ‘Z%U:S SZEEA} 80 MHz 29&2{“ Max - 1 26.7 16.62 1.37 0.50 9.08
802.1[1)_3’;:"-\/1HT80 MMO 2.4 Kbit's 5210 MHz 80 MHz 175.5 Mops Max - 1 26.7 16.61 1.35 0.50 9.36
MIMO 23./4811:{55 52?;':4?_'2 80 MHz 3330&3)5 Max - 1 26.7 16.58 1.39 0.50 8.30

N MIMO ZZ‘Z%ZS 52§§‘ZHZ 160 MHz 58’\_“}2%3)5 Max - 1 26.7 16.56 1.38 0.50 7.72
802.1 Ei‘ |\L/1HT160 MIMO 2.4 Kbit's 5260 MHz 160 MHz 351 Mbps Max - 1 26.7 16.65 1.46 0.60 1143
MIMO 2?./113;\:@ 52?3';?_'2 160 MHz 7%05135:;5 Max - 1 26.7 16.58 143 0.50 7.00

— MIMO 234:%% 5 EE'EA:HZ 20 MHz 86:(2)25 Max - 1 26.7 16.51 1.45 0.60 8.78
802.1:::; :—|E20 MMO 2.4 Kbit's 5180 Mz 20 MHz 774 Nops Max - 1 26.7 16.58 1.37 0.50 8.83
MIMO 25\./4313;\{55 5 gg';‘;z 20 MHz 4 4'\3{5:151\;h:lps Max - 1 26.7 16.52 1,52 0.60 7.26

S MIMO 234:%/} 5 EESAZ"Z 40 MHz 17&3‘)} Max - 1 26.7 16.54 1.38 0.50 9.92
802.1::;:@0 MMO 2.4 Kbits 5190 Mz 40 MHz 154.9 Mbps Max - 1 26.7 16.52 1.05 0.60 9.06
MIMO zi\_’im 5 12';':412 40 MHz 23';281\;1)1;;5 Max - 1 26.7 16.59 1.40 0.50 8.06

— MMO ZZ“:%U:S 5{5'9} 80 MHz SZMEE’ZS Max - 1 26.7 16.63 1.04 0.50 8.12
802.1:::; :—|EBO MMO 2.4 Kbits 5210 Mz 80 MHz 324.3 Mops Max - 1 26.7 16.53 1.37 0.50 9.77
MIMO zi\_/f;\;\i’tz 52?;';12 80 MHz SO“égSl\;l:ps Max - 1 26.7 16.53 1.35 0.50 7.23

— MIMO ZZ‘Z%ZS SZEE'EAE_‘Z 160 MHz 72:1;5%5 Max - 1 26.7 16.51 1.35 0.50 9.00
802.1 Lla;;::aeo MMO 2.4 Kbits 5250 MHz 160 MHz 648.5 Mops Max - 1 26.7 16.55 1.46 0.60 8.58
MIMO 2?./48‘;‘;\58 52‘;;";?_'2 160 MHz 4 %KiSNLLS Max - 1 26.7 16.51 1.41 0.50 8.44
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VoWiFi 5GHz

Volume Control Results
2N
Noi Frequency Response
se Conversational Margin (dB) PN-SDNR
e Gain (dB) margin (dB)
(dBA) FF DF
EVS-WB CH.36 MCS 0
S MIMO 24.4 Kbitls 5180 MHz 20 MHz 8.6 Mops Max - 1 26.7 16.57 1.51 0.60 8.48
{a}
EVS-WB CH.36 MCS 7
802.1&!:\‘&"-?-”20 MIMO 24.4 kbitls 5180 MHz 20 MHz 86 Mbps Max - 1 26.7 16.55 1.47 0.60 8.08
EVS-WB CH.36 MCs 13
MMO 24.4 Kbit's 5180 MHz 20 MHz 172.1 Mbps Max - 1 26.7 16.54 1.55 0.70 7.74
EVS-WB CH.38 MCS 0
S MIMO 24.4 kbitls 5190 MHz 40 MHz 17.2 Mops Max - 1 26.7 16.54 1.68 0.80 9.49
iFi
EVS-WB CH.38 MCS 7
802.1th:\:|-?-|'|'40 MIMO 24.4 kbitls 5190 MHz 40 MHz 172.1 Mbps Max - 1 26.7 16.56 1.40 0.50 8.09
EVS-WB CH.38 MCS 13
MIMO 24.4 kbit/s 5190 MHz 40 MHz 344.1 Mbps Max - 1 26.7 16.54 1.37 0.50 8.41
EVS-WB CH.42 MCS 0
MIMO 24.4 kbitls 5210 MHz 80 MHz 36 Mbps Max - 1 26.7 16.57 1.40 0.50 7.10
WiFi 5CHz EVS-WB CH.42 MCS 7
802'1&?\:'_?”80 MIMO 24.4 Kbitls 5210 MHz 80 MHz 360.3 Mbps Max - 1 26.7 16.55 1.42 0.50 7.02
EVS-WB CH.42 MCS 13
MIMO 24.4 kbitls 5210 MHz 80 MHz 720.6 Mbps Max - 1 26.7 16.59 1.41 0.50 8.67
EVS-WB CH.50 MCS 0
N MIMO 24.4 Kbit's 5250 MHz 160 MHz 72.1 Mops Max - 1 26.7 16.61 1.42 0.50 8.46
o}
EVS-WB CH.50 MCS 7
802.1:)[_);'3-”160 MIMO 24.4 Kbitls 5250 MHz 160 MHz 720.6 Mbps Max - 1 26.7 16.57 1.39 0.50 10.59
EVS-WB CH.50 MCS 13
MIMO 24.4 kbitls 5250 MHz 160 MHz 1441.2 Mbps Max - 1 26.7 16.54 1.28 0.40 7.25
- EVS-WB CH.40 BPSK
V\gg|251G:IHZ MIMO 24.4 Kbitls 5200 MHz 20 MHz 6 Mbps Max - 1 26.7 16.55 1.40 0.50 8.95
1la
EVS-WB CH.48 BPSK
U-NI-1 -
MIMO 24.4 kbitls 5240 MHz 20 MHz 6 Mbps Max - 1 26.7 16.60 1.48 0.60 7.66
WiFi 5GHz
EVS-WB CH.52 BPSK
802.11a MIMO 24.4 Kbitls 5260 MHz 20 MHz 6 Mbps Max - 1 26.7 16.56 1.45 0.60 7.60
U-NI-2A
WiFi 5GHz
EVS-WB CH.100 BPSK
802.11a MMO . 20 MHz Max - 1 26.7 16.57 1.47 0.60 7.24
UNIE2C 24.4 kbit/s 5500 MHz 6 Mbps
WiFi 5GHz
EVS-WB CH.149 BPSK
2.11 MII 20 MHz -1 26.7 16.! 1. . .
802.11a IMO 24.4 Kbitls 5745 MHz 0 6 Mbps Max 6. 6.60 36 0.50 8.36
U-NI-3
WiFi 5GHz
EVS-WB CH.169 BPSK
802.11a MIMO 24.4 Kbitls 5845 MHz 20 MHz 6 Mbps Max - 1 26.7 16.58 1.38 0.50 7.86
U-NIl-4
WiFi 5GHz
EVS-WB CH5 MCS 0
802.11be EHT20 MIMO 24.4 Kbitls 5975 MHz 20 MHz 8.6 Mbps Max - 1 26.7 16.60 1.33 0.40 8.67
U-NI-5
Volume Control Results
8N
Noi Frequency Response
>e Conversational Margin (dB) PN-SDNR
RSy Gain (dB) margin (dB)
(dBA) FF DF
- EVS-NB CH.36
V\g::ﬁ:z MIMO 24.4 kbitls 5180 MHz 20 MHz 6 Mbps Max - 1 26.7 21.81 2.1 1.06 11.78
y EVS-WB CH.36 BPSK
U-NI-1 -
MIMO 24.4 kbitls 5180 MHz 20 MHz 6 Mbps Max - 1 26.7 19.98 1.63 0.70 7.69
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9.2. Other Voice Codecs Investigation for GSM/WCDMA/VoLTE/VoNR/VoWiFi

An investigation between the various other voice codecs configurations (Low/Mid/High bit rates for
Narrowband and Wideband) and conversational gain is documented to evaluate conversational gain for
each voice service type. The table below compares the varying codec configurations.

A codec investigation was performed of each GSM, W-CDMA, LTE FDD/TDD, NR FDD/TDD and
VoWiFi.

2N Mounting Force (Continued)

Volume Control Results

2N
Noi Frequency Response
se Conversational Margin (dB) PN-SDNR
(LAF_MAX) Gain (dB) margin (dB)
(dBA) FF DF
AntA FRV1 190 Max - 1 26.20 19.10
nt 836.6 MHz % - :
AntE FRV1 190 Max - 1 26.20 19.15
- 836.6 MHz - i i
GSM 850 %0
AntA FRV2 836.6 MHz Max - 1 26.20 19.46
AntA HR V1 190 Max - 1 26.20 19.26
- 836.6 MHz - i i
GSM 1900 AntA FRV1 661 Max - 1 26.20 19.12
nt 1880 MHz % - :
AMR-NB 4183
AntA 475 kops 836.6 Mz Max - 1 26.20 18.11
AMR-NB 4183
AntE 475 kops 8366 MHz Max - 1 26.20 18.17
AMR-NB 4183
AntA 7.4 Kbps 8366 Mz Max - 1 26.20 18.70
AMR-NB 4183
WCDMA Band V/ Ant.A 12.2 kbps 836.6 MHz Max - 1 26.20 18.91
AMR-WB 4183
AntA 6.6 kbps 8366 Mz Max - 1 26.20 16.47
AMR-WB 4183
AntA 15,85 kbps 8366 MHz Max - 1 26.20 17.04
AMR-WB 4183
AntA 23,85 Kops 836.6 MHz Max - 1 26.20 17.14
AMR-WB 9400
WCDMA Band I AntA 6.6 Kops 1880.0 Mz Max - 1 26.20 16.51
AMR-WB 1413
WCDMA Band V AntA 6.6 kops 1732.6 Mz Max - 1 26.20 16.48
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2N Mounting Force (Continued)

Volume Control Results

2N
e FrequencY Response
(LAF_MAX) chv;r:s(zgo)nal Margin (dB) n:-;iD(NdFé)
(dBA) FF DF
AntA :7"/5|Rl;l’)\l:s 1;223’552 20 MHz QPSK 1/0 Max - 1 25.90 17.20
AntA ?TF:;:: 1;‘?23’;’?‘2 20 MHz QPSK 1/0 Max - 1 25.90 17.82
AntA 1/;N2Rl;|,3\lsz 1;223’552 20 MHz QPSK 1/0 Max - 1 25.90 18.13
AntA gth‘;:ZS 1;323’;5'2 20 MHz QPSK 1/0 Max - 1 25.90 15.75
AntA 1:g5R-kvt:/§s 1;‘?:3’::2 20 MHz QPSK 1/0 Max - 1 25.90 16.25
LTE Band 66 Ant.A 2:_’:?:;’:5 1;223’552 20 MHz QPSK 1/0 Max - 1 25.90 16.32
AntA :\ésk-b’:Bs 1;223';5‘2 20 MHz QPSK 1/0 Max - 1 25.90 17.52
AntA 1?./23;(’:55 1;223’552 20 MHz QPSK 1/0 Max - 1 25.90 17.79
AntA EVQS-kl\J,;S 1;‘3‘:3’5:2 20 MHz QPSK 1/0 Max - 1 25.90 15.69
AntA EBV4$kFt:/:sB 1;‘?:3’:5'2 20 MHz QPSK 1/0 Max - 1 25.90 16.32
AntA 1E;/BS|:<\I:Z)ESS 1;223’552 20 MHz QPSK 1/0 Max - 1 25.90 16.70
Ant.B :\7"/5IRI;L\:)BS 2;9036;?42 20 MHz QPSK 1/0 Max - 1 25.90 17.49
Ant.B /;zm:;:i 2:9036;?42 20 MHz QPSK 1/0 Max - 1 25.90 17.94
AntB 1A2’2R|;l,)\lpss 2549%6;?42 20 MHz QPSK 1/0 Max - 1 25.90 18.27
Ant.B :’\gR';t\J/ZS 239036;?42 20 MHz QPSK 1/0 Max - 1 25.90 15.79
AntB 1:_";?:;’:5 2;9036;% 20 MHz QPSK 1/0 Max - 1 25.90 16.36
LTEBand 41 Ant.B 2:.’:5R-kvt\)’sz 2;9%6;?42 20 MHz QPSK 1/0 Max - 1 25.90 16.45
Ant.B E%Sk-b,:Bs 2:9036;?42 20 MHz QPSK 1/0 Max - 1 25.90 17.50
AntB 1?./23;(;1 2549%633& 20 MHz QPSK 1/0 Max - 1 25.90 17.89
Ant.B Egsl:t‘:;z 2:9236;?_‘2 20 MHz QPSK 1/0 Max - 1 25.90 15.84
AntB ?4?(2’;‘1’55 2549036;% 20 MHz QPSK 1/0 Max - 1 25.90 16.42
Ant.B 2/88:;\{)2 2;9%6;?42 20 MHz QPSK 1/0 Max - 1 25.90 16.73
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2N Mounting Force (Continued)

Volume Control Results

2N
e FrequencY Response
(LAF_MAX) chv;r:s(zgo)nal Margin (dB) n:-;iD(NdFé)
(dBA) FF DF
AntE :;ﬁgfs g;'ﬂgﬁgf 20 MHz DFFC';F;SED M 171 Max - 1 26.40 17.29
AntE ?TF::;Z g;'f:‘mg 20 MHz DW;;;LFDM 171 Max - 1 26.40 17.97
AntE STZEPBS :;‘fgﬁgf 20 MHz DF';;SO;D M 171 Max - 1 26.40 18.32
AntE ZT‘QR‘;;’: g;'fg‘mg 20 MHz DW;F;&FDM 171 Max - 1 26.40 15.79
AntE égsR'kavi g:ﬂgﬁfg 20 MHz DFF(’)SF:;D M 171 Max - 1 26.40 16.41
NR Band n26 AntE zgﬁsR-kngs g;'ﬂgﬁgf 20 MHz DFF;F;;’;D M 171 Max - 1 26.40 16.47
AntE E%i'b':z :;'f:‘mg 20 MHz DFI'(:;;)KFD M 1" Max - 1 26.40 17.60
AntE 1':;\_/23;(2‘:5 :;‘fgﬁgf 20 MHz DF';;SO;D M 171 Max - 1 26.40 17.95
AntE ?gs-kg‘v) E; g;'fgﬁf; 20 MHz DFF;F;;FD M 171 Max - 1 26.40 15.74
AntE zi’;’:: g:ﬂgfmf 20 MHz DFF(';F:;D M 171 Max - 1 26.40 16.49
AntE i’i\;ﬁ g;'ﬂgﬁgf 20 MHz DFF;F;;’;D M 171 Max - 1 26.40 16.84
AntB 4’.\ 7N5IR|;l’)\lsz Zgg'f;gm 100 MHz D"—rgpg(m M 1" Max - 1 26.40 17.62
AntB ’;ZAE;:E 22;"25_’;: E;iiz 100 MHz DFT;;SO;D M 171 Max - 1 26.40 18.22
AntB egﬁ;:fs 2(5::';’;2 m 100 MHz DFF;F;&FD M 171 Max - 1 26.40 18.56
AntB :%Rk't\)lx S zggfggm 100 MHz DFF(';F:;D M 171 Max - 1 26.40 16.13
AntB 1:_";;"555 2?:‘;_’;2 m 100 MHz DFr;Fg:D M 171 Max - 1 26.40 16.72
NR B:gg n4t AntB Zggﬁ'kvggs Zgg'fggm 100 MHz DWSF:;);D M " Max - 1 26.40 16.75
AntB E%Sk'b'\ﬁ 22;"25_’;: s:\ii 100 MHz DFT;;SO;D M 171 Max - 1 26.40 17.94
AntB 1':5\_’23;;1 2(5::'25_’;: iii 100 MHz DFF;F;&FD M 11 Max - 1 26.40 18.20
AntB ?gs‘:x; z 2;::'2?913?\21 100 MHz DWSF;S;D M 171 Max - 1 26.40 16.01
AntB ?4‘7:;’:5 2(5::‘;_’;2 m 100 MHz DFr;Fg:D M 171 Max - 1 26.40 16.80
AntB Eﬁz\g 2‘;:;;3?;32 100 MHz DFF;;FD M " Max - 1 26.40 17.08
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2N Mounting Force

Volume Control Results

2N
Noise FrequencY Response
(LAF_ MAX) ch\:r:s(zgo)nal Margin (dB) n::;D(NdFé)
(dBA) FF DF

MIMO :;ﬁg‘:s ) 4;:7'-|$Hz 20 MHz 1 Mops Max - 1 26.2 17.73

wo | e | aorwe | M | v - 22 1971

MMO Sﬁ?fs 24307H SHZ 20 MHz Ps:pss Meax - 1 262 19.04

MIMO 2%?:: 2 4;:;' i\sz 20 MHz FS::S Max - 1 26.2 16.10

MIMO 1:g5R-kv!:s 24;:7H SHZ 20 MHz PS::S Max - 1 262 16.69

w2 [y | R ] ot T aowe | S Vx| 22
MMO 5%8,(1,’\;2 24307H i\sz 20 MHz FS:; Max - 1 26.2 18.26

MMO 1!:5\./23112155 24307H i\?le 20 Mz Ps:; Meax - 1 262 18.58

MIMO ?ﬁbv;f 24:(;:7H SHz 20 Mz FS::S Meax - 1 262 15.93

MIMO i\ii’;’:: ) 4;:7"'3'_'2 20 MHz FS::S Max - 1 26.2 16.76

MIMO i’:;\;ﬁ ) g;'ﬁle 20 MHz Ps:; Max - 1 26.2 17.05

MIMO :%F{';E':s 5 1(;;";?42 20 MHz BB'\FE; Max - 1 26.2 18.02

MMO :.Tmi s1e0 s 20 MHz 68.\;?,:; Mex - 1 262 18.60

MIMO Qﬁfs 51(:;':/1?-12 20 MHz GB,\;P::,(S Mex - 1 262 18.94

i e I I V- 22 1586

MIMO 1:_";?’:355 5 gg;‘i‘z 20 MHz GB,\;P:; Max - 1 26.2 16.66

V\gguzsﬁgz MIMO 2:.’\;?:&\)’55 5 1‘;;";?42 20 MHz GB;;}; Max - 1 26.2 16.81
MMO E%i-b’:lz 51?;;?—& 20 MHz 68,;8,:; Max - 1 262 18.21

MIMO 1':5\_’23;:; 5 1(;;";(1'2 20 MHz GB,::S Max - 1 26.2 18.53

MIMO ?/gs;::,/,: 2 s 1(;;":4?42 20 MHz 68,\;":; Max - 1 26.2 16.04

MIMO ?4‘7:;’:5 5 gg;‘i‘z 20 MHz GB,\;P:; Max - 1 26.2 16.77

MIMO 2’88;‘2’2 5 1‘;;";?42 20 MHz GB'\F/E:; Max - 1 262 17.12
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8N Mounting Force (Continued)

Volume Control Results

8N
Noi Frequency Response
se Conversational Margin (dB) PN-SDNR
(ALY Gain (dB) margin (dB)
(dBA) FF DF
AntA FRV1 190 Max - 1 26.20 2231
nt 836.6 MHz % - :
AntE FRV1 190 Max - 1 26.20 22.34
n 836.6 MHz % - :
GSM 850 0
AntA FRV2 836.6 MHz Max - 1 26.20 22,56
AntA HRV1 190 Max - 1 26.20 2252
n 836.6 MHz % - :
GSM 1900 AntA FRV1 661 Max - 1 26.20 2235
nt 1880 MHz % - :
AMR-NB 4183
AntA 4.75 kbps 8366 Mz Max - 1 26.20 21.29
AMR-NB 4183
AntE 475 kbps 836.6 Mz Max - 1 26.20 21.36
AMR-NB 4183
AntA 74 kbps 8366 Mz Max - 1 26.20 21.77
AMR-NB 4183
WCDMA Band V AntA 122 Kops 8366 MHz Max - 1 26.20 22.06
AMR-WB 4183
AntA 66 kbps 8366 Mz Max - 1 26.20 19.61
AMR-WB 4183
AntA 15,35 kbps 836.6 Mz Max - 1 26.20 20.14
AMR-WB 4183
AntA 23,85 kbps 8366 Mz Max - 1 26.20 20.25
AMR-WB 9400
WCDMA Band I AntA 6.6 kbps 1880.0 Mz Max - 1 26.20 19.63
AMR-WB 1413
WCDMA Band V AntA 66 kbps 17306 Mz Max - 1 26.20 19.69
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8N Mounting Force (Continued)

Volume Control Results

8N
e FrequencY Response
(LAF_MAX) chv;r:s(zgo)nal Margin (dB) n:-;iD(NdFé)
(dBA) FF DF
AntA :7"/5|Rl;l’)\l:s 1;223’552 20 MHz QPSK 1/0 Max - 1 25.90 20.61
AntA ?TF:;:: 1;‘?23’;’?‘2 20 MHz QPSK 1/0 Max - 1 25.90 21.21
AntA 1/;N2Rl;|,3\lsz 1;223’552 20 MHz QPSK 1/0 Max - 1 25.90 21.45
AntA gth‘;:ZS 1;323’;5'2 20 MHz QPSK 1/0 Max - 1 25.90 19.14
AntA 1:g5R-kvt:/§s 1;‘?:3’::2 20 MHz QPSK 1/0 Max - 1 25.90 19.56
LTE Band 66 Ant.A 2:_’:?:;’:5 1;223’552 20 MHz QPSK 1/0 Max - 1 25.90 19.67
AntA :\ésk-b’:Bs 1;223';5‘2 20 MHz QPSK 1/0 Max - 1 25.90 20.97
AntA 1?./23;(’:55 1;223’552 20 MHz QPSK 1/0 Max - 1 25.90 21.12
AntA EVQS-kl\J,;S 1;‘3‘:3’5:2 20 MHz QPSK 1/0 Max - 1 25.90 19.00
AntA EBV4$kFt:/:sB 1;‘?:3’:5'2 20 MHz QPSK 1/0 Max - 1 25.90 19.63
AntA 1E;/BS|:<\I:Z)ESS 1;223’552 20 MHz QPSK 1/0 Max - 1 25.90 19.96
Ant.B :\7"/5IRI;L\:)BS 2;9036;?42 20 MHz QPSK 1/0 Max - 1 25.90 20.84
Ant.B /;zm:;:i 2:9036;?42 20 MHz QPSK 1/0 Max - 1 25.90 2127
AntB 1A2’2R|;l,)\lpss 2549%6;?42 20 MHz QPSK 1/0 Max - 1 25.90 21.56
Ant.B :’\gR';t\J/ZS 239036;?42 20 MHz QPSK 1/0 Max - 1 25.90 19.25
AntB 1:_";?:;’:5 2;9036;% 20 MHz QPSK 1/0 Max - 1 25.90 19.71
LTEBand 41 Ant.B 2:.’:5R-kvt\)’sz 2;9%6;?42 20 MHz QPSK 1/0 Max - 1 25.90 19.76
Ant.B E%Sk-b,:Bs 2:9036;?42 20 MHz QPSK 1/0 Max - 1 25.90 20.93
AntB 1?./23;(;1 2549%633& 20 MHz QPSK 1/0 Max - 1 25.90 21.40
Ant.B Egsl:t‘:;z 2:9236;?_‘2 20 MHz QPSK 1/0 Max - 1 25.90 19.31
AntB ?4?(2’;‘1’55 2549036;% 20 MHz QPSK 1/0 Max - 1 25.90 19.80
Ant.B 2/88:;\{)2 2;9%6;?42 20 MHz QPSK 1/0 Max - 1 25.90 20.10
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8N Mounting Force (Continued)

Volume Control Results

8N
e FrequencY Response
(LAF_MAX) chv;r:s(zgo)nal Margin (dB) n:-;iD(NdFé)
(dBA) FF DF

AntE :7"/5|Rl;l’)\l:s g;ﬁﬁ:g 20 MHz DFI-;F;;);DM n Max - 1 26.40 2113

AntE ?TF:;:: 221126’;32 20 MHz DFI-(:;:;(FDM 17 Max - 1 26.40 21.81

AntE 1/;N2Rl;|,3\lsz :;‘1156’;32 20 MHz DFI;SF;SOI:DM n Max - 1 26.40 2217

AntE gth‘;:ZS (8::112?\3?3 20 MHz DFI;SF;;)KFDM n Max - 1 26.40 19.71

AntE 1:g5R-kvt:/§s g;fiifg 20 MHz DFr;F;SO;DM n Max - 1 26.40 20.23

NR Band n26 AntE 2:_’:?:;’:5 (8:;'11?;;;:2 20 MHz DFI-;F;;::DM n Max - 1 26.40 20.30
AntE :\ésk-b’:Bs 221126’;32 20 MHz DFI:;;;)KFDM 17 Max - 1 26.40 21.50

AntE 1?./23;(’:55 :;‘1156’;32 20 MHz DFI;SF;SOI:DM 17 Max - 1 26.40 21.77

AntE EVQS-kl\J,;S (8::1156?\3?; 20 MHz DFI;SF;;)KFDM 7 Max - 1 26.40 19.69

AntE EBV4$kFt:/:sB 32‘112?\?}?2 20 MHz DFFSF;SOEDM n Max - 1 26.40 20.32

AntE 1E;/BS|:<\I:Z)ESS (8:;'11?;;;:2 20 MHz DFI-;F;;::DM n Max - 1 26.40 20.65

AntB :\7"/5IRI;L\:)BS 2?;'25335'\,9'32 100 MHz DFI:;;;)KFDM 17 Max - 1 26.40 21.25

Ant.B /;zm:;:i 22:2532?\21 100 MHz DFTSF;SOIEDM 17 Max - 1 26.40 21.77

AntB 1A2’2R|;l,)\lpss 2(5::25;25”;1 100 MHz DFI-;F;;)KFDM n Max - 1 26.40 2212

Ant.B :’\gR';t\J/ZS 22:2551135;21 100 MHz DFFSF;SOEDM n Max - 1 26.40 19.77

AntB 1:_";?:;’:5 zggzsggm 100 MHz DFI;SF;;)I:DM n Max - 1 26.40 20.24

NR Band n41 PC2 Ant.B 2:.’:5R-kvt\)’sz 2(5::25;35'\,9'32 100 MHz DFI-(-;F:;)KFDM 17 Max - 1 26.40 20.37
Ant.B E%Sk-b,:Bs 22:2532?\21 100 MHz DFTSF;SOIEDM 17 Max - 1 26.40 21.51

AntB 1?./23;(;1 2(5::25;:?;:32 100 MHz DFI-;F;SIEDM n Max - 1 26.40 21.80

Ant.B Egsl:t‘:;z 2;::25913m 100 MHz DWSF;SOEDM n Max - 1 26.40 19.65

AntB ?4?(2’;‘1’55 2(5::25;25’&32 100 MHz DFI;SF;;)I:DM n Max - 1 26.40 20.30

AntB 2/88:;\{)2 2(5::25;35'\,9'32 100 MHz DFI-(-;F:;)KFDM 17 Max - 1 26.40 20.31
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8N Mounting Force

Volume Control Results

8N
Noise FrequencY Response
(LAF_ MAX) ch\:r:s(zgo)nal Margin (dB) n::;D(NdFé)
(dBA) FF DF

MMO :;‘ﬁg‘:s 2 4367'—'5}-& 20 MHz 1 Vops Max - 1 26.2 21.35

MIMO ;\,ZAF;:: 24307H i\sz 20 MHz FSS:S Max - 1 262 2185

wo | e | s | W | vt |22

MIMO 2%?:: 2 4;:;' i\sz 20 MHz FS::S Max - 1 26.2 19.86

MMO 1:g5R-kv!:s 24;:7H SHZ 20 MHz PS::S Meax - 1 262 20.26

Wi;);:ﬁ)m MIMO zgﬁmi 24367H e 20MHz 1Dr\?:pss Mex - 1 262 20.33
WO | o | aarwe | M | Vx| 22 2150

MMO 1!:5\./23112155 24307H i\?le 20 Mz Ps:; Meax - 1 262 21.72

MIMO ?ﬁbv;f 24:(;:7H SHz 20 Mz FS::S Meax - 1 262 19.61

MMO zi’;’:: 2 4;:7H§Hz 20 MHz FS::S Max - 1 26.2 20.26

MMO i’:;\;ﬁ 2 ;;'ﬁHZ 20 MHz FS:; Max - 1 26.2 20.65

MIMO : %Fi;::s 5 1(;;";;?42 20 MHz SB;;}; Max - 1 26.2 21.18

MMO :.Tmi s1e0 s 20 MHz 68.\;?,:; Mex - 1 262 2174

MMO egi:; 5 1(;2';% 20 MHz GB;:; Max - 1 26.2 22.10

WO | e | some | P | e vt |2 1072

MMO 1:_";?'&55 5 12;";343'2 20 MHz eBr\;P::s Max - 1 26.2 20.17

e | "0 | G | seome | O™ | oueps vt |2 2020
MMO E%i-b’:lz 51?;;?—& 20 MHz 68,;8,:; Max - 1 262 21.41

MMO 1':5\_’23;:55 5 1(;;":;2 20 MHz 65’5::5 Max - 1 26.2 21.65

MMO ?gs’k:; z s 1(;;":4?42 20 MHz 6853; Max - 1 26.2 19.58

MMO ?4‘7:;’:5 s 1(;2';% 20 MHz eBr\;P::s Max - 1 26.2 20.27

MIMO Eﬁzﬁ 5 1‘;;";?42 20 MHz GB;;}; Max - 1 26.2 20.61
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9.3. HAC (Volume Control) Test Results
2N Mounting Force — Summary

Volume Control Results
2N
No Frequency Response
ise " !
Cot tional Margin (dB; PN-SDNR
(AR g‘;?r:s(?i:)na - margin (dB) [R30,
(dBA) FF DF
EVS-NB 132322
Ant.F 24.4 Kbitls 1745 MHz 20 MHz QPSK 10 Max - 1 278 18.44 141 0.33 9.93 1
LTEBand 66 EVSWB 132322
AntA 24.4 Kbit/s 1745 MHz 20 MHz QPSK 1/0 Max - 1 278 15.91 1.70 0.80 7.18 2
EVS-NB 40620
AntF 24.4 Kbitls 2593 MHz 20 MHz QPSK 1/0 Max - 1 26.6 18.19 1.44 0.49 8.82 3
LTEBand 41 EVSWB 40620
Ant.B 24.4 Kbitls 2593 MHz 20 MHz QPSK 1/0 Max - 1 26.6 16.28 1.63 0.70 10.25 4
EVS-NB 349000 DFT-s-OFDM
NR Band n66 AntF 24.4 Kbitls 1745.00 MHz 40 MHz QPSK 17 Max - 1 264 18.37 125 0.16 10.55 5
EVS-WB CH.166300 DFT-s-OFDM
NR Band n26 AntE 24.4 Kbit/s 831.5 MHz 20 MHz QPSK 17 Max - 1 264 16.15 1.65 0.80 7.39 6
EVS-NB CH.518598 DFT-s-OFDM
AntF 24.4 kbitls 2592.99 MHz 100 MHz QPSK 17 Max - 1 264 18.13 1.21 0.12 10.47 7
NR Band n41 PC2 EVS-WB CH.518598 DFT-s-OFDM
X . s
AntB 24.4 kbitls 2592.99 MHz 100 MHz QPSK 17 Max - 1 26.4 16.16 1.55 0.70 767 8
EVS-NB CH6 Dsss
WiFi 2.4GHz MIMO 24.4 Kbitls 2437 MHz 20 MHz 1 Mops Max - 1 26.7 18.42 1.25 0.16 9.02 9
802.11b EVS-WB CH.6 DSSsS
MIMO 24.4 kbitls 2437 MHz 20 MHz 1 Mbps Max - 1 26.7 16.52 1.47 0.60 9.40 10
EVS-NB CH.36 BPSK
WiFi 5GHz MIMO 24.4 Kbitls 5180 MHz 20 MHz 6 Mops Max - 1 26.7 18.39 1.15 0.06 7.80 "
802.11a U-NI-1 EVS-WB CH.36 BPSK
MIMO 24.4 Kbitls 5180 MHz 20 MHz Max - 1 26.7 16.50 1.43 0.50 713 12
Volume Control Results
2N - other voice codecs investigation
Noi Frequency Response
ise . !
Margin (dB
(LAF_MAX) C"g‘:rzs(zg")"a' ShidE) ":’;';D(':';) Plot No.
(dBA) FF DF
GSM 850 AntA FRV1 190 Max - 1 26.2 19.10
n 836.6 MHz - - :
AMR-WB 4183
WCDMA Band V AntA 6.6 kbps 836.6 MHz Max - 1 26.2 16.47
EVS-WB 132322
LTEBand 66 AntA 5.9 kbps 1745 MHz 20 MHz QPSK 1/0 Max - 1 259 15.69
AMR-WB 40620
LTEBand 41 AntB 6.6 kbps 2593 MHz 20 MHz QPSK 1/0 Max - 1 25.9 15.79
EVS-WB CH.166300 DFT-s-OFDM
NR Band n26 AntE 5.9 kbps 831.5 MHz 20 MHz QPSK 17 Max - 1 26.4 15.74
NR Band n41 EVS-wB CH.518598 DFT-s-OFDM
PC2 AntB 5.9 kops 2592.99 MHz 100 MHz QPSK Max - 1 26.4 16.01
WiFi 2.4GHz EVS-wB CH6 DSss
802.11b MIMO 5.9 kbps 2437 MHz 20 Mz 1 Mbps Mex - 1 %2 15.93
WiFi 5GHz AMR-WB CH.36 BPSK
802.11a MIMO 6.6 kbps 5180 MHz 20 Mz 6 Mbps Mex - 1 %2 1586
Note:

1. Under the waiver, at least one of the device’s narrowband and one of the device’s wideband codecs need to be chosen for
the distortion and frequency response testing. Testing of the chosen narrowband and wideband codecs for the
distortion/noise and frequency response is limited to one bit rate and only those air interfaces associated with the chosen
codecs-EVS NB 24 .4 kbps & EVS WB 24.4 kbps. The other narrowband and wideband codecs used for the 2N and 8N
force level conversational gain tests are not required to undergo distortion/noise and frequency response testing. This
codec is therefore not subjected to the distortion and frequency response testing.

2. Worst conversational gain for 2N mounting force is 15.69 dB.
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8N Mounting Force — Summary

Volume Control Results
8N
- Frequency Response
ise ! !
Margin (dB
(LAF_MAX) C"g‘:r:s(zg")"a' IR ":;';D(':';) Plot No.
(dBA) FF DF
EVS-NB 132322
AntA 24.4 kbit/s 1745 MHz 20 MHz QPSK 1/0 Max - 1 27.8 21.07 249 1.42 11.60 13
LTEBand 66 EVS-WB 132322
AntA 24.4 kbit/s 1745 MHz 20 MHz QPSK 1/0 Max - 1 27.8 19.21 1.80 0.90 8.20 14
EVS-NB 40620
AntB 24.4 kbit/s 2593 MHz 20 MHz QPSK 1/0 Max - 1 25.9 21.59 1.64 0.55 8.70 15
LTEBand 41 EVS-WB 40620
AntB 24.4 kbit/s 2593 MHz 20 MHz QPSK 1/0 Max - 1 25.9 19.73 1.36 0.50 8.80 16
EVS-NB CH.166300 DFT-s-OFDM
AntE 24.4 Kbitls 831.5 MHz 20 MHz QPSK 17 Max - 1 26.4 21.95 223 1.14 10.70 17
NR Band n26 EVS-wB CH.166300 DFT-s-OFDM
X X -
AntE 24.4 Kbitls 831.5 MHz 20 MHz QPSK 17 Max - 1 26.4 20.04 1.67 0.80 7.80 18
EVS-NB CH.518598 DFT-s-OFDM
AntB 24.4 Kbitls 2592.99 MHz 100 MHz QPSK 7 Max - 1 26.4 22.05 1.99 0.90 12.10 19
NRBand n41 PC2 EVS-WB CH518598 DFT-5-OFDM
X . —s-
AntB 24.4 Kbitls 2592.99 MHz 100 MHz QPSK 7 Max - 1 26.4 20.14 1.55 0.70 8.40 20
EVS-NB CH6 DSss
WiFi 2.4GHz. MIMO 24.4 Kbitls 2437 MHz 20 MHz 1 Mbps Max - 1 26.7 21.81 1.98 0.90 13.00 21
802.11b EVS-WB CH6 DSss
MIMO 24.4 Kbitls 2437 MHz 20 MHz 1 Mbps Max - 1 26.7 19.95 1.63 0.70 9.10 22
EVS-NB CH.36 BPSK
WiFi 5GHz MIMO 24.4 Kbitls 5180 MHz 20 MHz 6 Mbps Max - 1 26.7 21.81 211 1.05 11.78 23
802.11a U-NI-1 EVS-WB CH.36 BPSK
24.4 Kbitls 5180 MHz 6 Mbps 26.7 19.98 1.63 0.70 7.69 24
Volume Control Results
8N - other voice codecs investigation
Noi Frequency Response
ise " !
Co tional Margin (dB; PN-SDNR
RIS g‘;?r:s(?i;na e margin (dB) R
(dBA) FF DF
GSM 850 FRV1 190 Max - 1 26.2 22.31
836.6 MHz - - :
AMR-WB 4183
WCDMA Band V AntA 6.6 kbps 836.6 MHz Max - 1 26.2 19.61
EVS-WB 132322
LTE Band 66 AntA 5.9 kbps 1745 MHz 20 MHz QPSK 1/0 Max - 1 259 19.00
AMR-WB 40620
LTEBand 41 Ant.B 6.6 kbps 2593 MHz 20 MHz QPSK 1/0 Max - 1 259 19.25
EVS-WB CH.166300 DFT-s-OFDM
NR Band n26 AntE 5.9 kbps 831.5 MHz 20 MHz QPSK 171 Max - 1 26.4 19.69
EVS-WB CH.518598 DFT-s-OFDM
NR Band n41 PC2 Ant.B 5.9 kbps 25092.99 MHz 100 MHz QPSK 171 Max - 1 26.4 19.65
WiFi 2.4GHz EVS-WB CH6 Dsss
802.11b MMO 5.9 kbps 2437 MHz 20 MHz 1 Mbps Max - 1 262 19.61
WiFi 5GHz EVS-WB CH.36 BPSK
802.11a MMO 5.9 kbps 5180 MHz 20 MHz 6 Mbps Max - 1 26.2 19.58
Note:

1. Under the waiver, at least one of the device’s narrowband and one of the device’s wideband codecs need to be chosen for
the distortion and frequency response testing. Testing of the chosen narrowband and wideband codecs for the
distortion/noise and frequency response is limited to one bit rate and only those air interfaces associated with the chosen
codecs-EVS NB 24.4 kbps & EVS WB 24.4 kbps. The other narrowband and wideband codecs used for the 2N and 8N
force level conversational gain tests are not required to undergo distortion/noise and frequency response testing. This
codec is therefore not subjected to the distortion and frequency response testing.

2. Worst conversational gain for 8N mounting force is 19.00 dB.
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9.4. Worst Case Volume Control Test Plot

2N Mounting Force — VoLTE FDD B66_Ant.A_EVS-WB 5.9 kbps_ch132322
Conversational Gain 15.69 dB (tested conversational gain only)

2N Mounting Force — VoLTE FDD B66_Ant.A_EVS-WB 24.4 kbps_ch132322

Conversational Gain 15.91 dB

@ Solutions

‘ Device Under Test: 20251117_BA8_config)_WB |

TIA-5050 Receive Volume Control Measurements - 2N

Bandwidth Wideband ]

‘Test Date: 2025-1117 |

Receive Volume Control Performance

TIA-5050 Test Measured Limits Result Reference
Clausea 5.1 Recv output level dBSPL 2N 8581 dB info oniy
Recv conversational gain 2N 15.81dB §.00 PASS
Receive Distortion and Hoise Performance
TIA-5050 Test Margin Limits Result Reference
Clausa 5.2 Recv PN-SOMR 2N T7.18 dB Absolute Limits PASS
Mote: SDMR includes noise and distoriion products.
Stimulus level -20 dBPa
Sentence conditioning -20 dBPa
Short condifioning -20 dBPa
. 2N - Receive Signal-To-Distortion & Noise Ratio vs Frequency
&l
& 50
2 a
[
=z e ..__.ﬂ.: e,
g - -3
® 20
10

0

100 Frequency (Hz) 10000

Receive Acoustic Frequency Response Performance

TIA-5050 Test Margin Limnits Result Reference
Clausa 53 Recv resp FF 2M 17dB Floatimg Limits. PASS
Recv resp DF 2M 0.8 dB Floatimg Limits: PASS
Receive Response FF 2N
5 e
o
a0 E
20 E —— o e o e =
1o E e il sl —— ™
E — = = = = e = = ] — = = —
ok _.-""r.'.‘::—._ —
0 é...--"""'r
3
-0 E L
100 Freq (Hz) 10000
Receive Response DF 2N
Eo E
40 E
&)
2()' S ——— T — ——_—(_—__ (o
E [t e B B,
- | 1T T \‘--.______,f"-.““#\
= j'—."
0 E ____—-""'" - .
E—"
=10 ;
20 B
g E L
100 Freq (Hz) \0000

Page 34 of 36

UL Korea, Ltd. Suwon Laboratory UL-QP-23-10(02)
This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd




Report No.: S-4791921958-S5V1 Issue Date: 2025-12-04
8N Mounting Force — VoLTE FDD B66_Ant.A_EVS-WB 5.9 kbps_ch132322

Conversational Gain 19.00 dB (tested conversational gain only)
8N Mounting Force — VoLTE FDD B66_Ant.A_EVS-WB 24.4 kbps_ch132322

Conversational Gain 19.21 dB

@ Solutions

| Device Under Test: 20251117_B86_AntA_WE_8N ‘

TIA-5050 Receive Volume Control Measurements - 8N

Bandwidth Widsbard ]

|Te5t Date: 20251117 ‘

Receive Volume Control Performance

TIA-5050 Test Measured Limits Result Reference
Clause 5.1 Recv output level dBSPL BN 88.21 4B info only

Recv conversational gaim 84 18.21 dB §.00 PASS
Receive Distortion and Noise Performance
TIA-5050 Test Margin Limnits Result Reference
Clause 5.2 Recv PM-SDMNR 84 28.2dB Absolute Limits PASS

Mote: SDONR includes noise and disioriion products.

Stimulus level -20 dB8Fa
Sentence conditioning -20 dBFa
-20 dBPa

Short condifioning

8N - Receive Signal-To-Distortion & Noise Ratio vs Frequency

0
G0
50

40 oy
30 — SEL_— - -
20
10

o

SDNR (dB)

100 Frequency {Hz) 10000
Receive Acoustic Frequency Response Performance
TIA-5050 Test Margin Limits Result Reference
Clause 5.3 Recv resp FF 8M 1.8dB Floating Limits. PASS
Recv resp DF 8N 0.8 dB Floatimg Limits PASS
Receive Response FF 8N
]
40
k]
pEm e = = o = - —_—— e = = = _---:‘*-'-.-\
7" . — =
T .;--""'_—. R p— Pr—— Pran— P —
c. -.-r.-__.'.___._.-r"-.-.’
-10
-
-3 p
100 Freq (Hz) 10000
Receive Response DF BN
1]
40
EPCI — — e e s s s
s e e e e ] e e — — — P — i
0 __..._-:::'_____--________-____“'-"\‘
[i]
-1
-0
-3 -
100 Freq (Hz) 10000
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Appendix

Refer to separated files for the following appendixes

S$-4791921958-S5 Appendix A_Setup Photo
S-4791921958-S5 Appendix B_Test Plots

END OF REPORT
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