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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: GSM/WCDMAJ/LTE/5G NR Phone + BT/BLE, DTS/UNII a/b/g/n/ac/ax,
NFC, WPT and UWB.

MODEL NUMBER: SC-55E, SCG28

SERIAL NUMBER: R3CX30KWQAL, R3CX30KWV3L (CONDUCTED);

R3CX30KWTZA, R3CX30KWQJE (RADIATED);

DATE TESTED: 2024-04-23 — 2024-05-31,

APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC PART 22H Complies

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 For

UL KOREA LTD. By: Tested By:
Seokhwan Hong Yeonhee Lim
Suwon Lab Engineer Suwon Lab Engineer
UL KOREA LTD. UL KOREA LTD.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with following methods.

FCC CFR 47 Part 2.

FCC CFR 47 Part 22.

ANSI TIA-603-E, 2016

ANSI C63.26, 2015

KDB 971168 D01 Power Meas License Digital Systems v03r01
KDB 971168 D02 Misc Rev Approv License Devices v02r02
KDB 412172 D01 Determining ERP and EIRP v01r01

NogaswdbE

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 218 Maeyeong-ro,
Yeongtong-gu, Suwon-si, Gyeonggi-do,16675, Korea. Line conducted emissions are measured
only at the 218 address. The following table identifies which facilities were utilized for radiated
emission measurements documented in this report. Specific facilities are also identified in the test
results sections.

218 Maeyeong-ro
X] Chamber 1(3m semi-anechoic chamber)
X] Chamber 2(3m semi-anechoic chamber)
[ ] Chamber 3(3m semi-anechoic chamber)
[
[

Chamber 4(3m Full-anechoic chamber)
Chamber 5(3m Full-anechoic chamber)

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.
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4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION
The measuring equipment utilized to perform the tests documented in this report has been

calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION
Where relevant, the following sample calculation is provided:

ERP = SG reading with EUT worst orientation (dBm) — cable loss( between the
SG and substitution antenna) + Substitution Antenna Factor (dBd)

4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15to 30 MHz | 2.79 dB
Radiated Disturbance, 9 kHz to 30 MHz 1.69 dB
Radiated Disturbance, 30 MHzto 1 GHz | 4.07 dB
Radiated Disturbance, 1 GHz to 18 GHz | 4.99 dB

Uncertainty figures are valid to a confidence level of 95%.
4.4, DECISION RULE

Decision rule for statement(s) of conformity is based on Clause 4.3.3 in IEC Guide 115:2023.
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a GSM/WCDMA/LTE/5G NR Phone + BT/BLE, DTS/UNII a/b/g/n/ac/ax, NFC, WPT
and UWB. This test report addresses the WWAN operational mode.

Representative Difference Derivative model
model SCG28
Hardware Same as SC-55E
SC-55E Software Different Ul

The model SC-55E was used for final testing and is representative of the test results in this
report.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum average radiated ERP output powers as follows:

FCC Part 22
Frequency Range Conducted (ANT A) Radiated (ANT A+B) Radiated (ANT A)
Band Modulation
[MHz] Awg [dBm] Awg [mW] Awg [dBm] Awg [mW] Awg [dBm] Awg [mW]
GPRS 32.39 1733.80 29.98 995.41 23.05 201.84
GSM 850 824.20 ~ 848.80
EGPRS 26.33 429.54 25.30 338.84 18.72 74.47
FCC Part 22
Frequency Range Conducted (ANT A) Radiated (ANT A+B) Radiated (ANT A)
Band Modulation
[MHz] Awg [dBm] Awg [mW] Awg [dBm] Awg [mW] Awg [dBm] Awg [mW]
Rel. 99 24.46 279.25 22.17 164.82 18.17 65.61
Band 5 826.40 ~ 846.60
HSDPA 23.49 223.36 21.03 126.77 17.12 51.52
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LTE Band 5
FCC Part 22
Frequency Range BandWidth . Conducted (ANT A) Radiated (ANT A+B) Radiated (ANT A)
Band Modulation
[MHz] [MHz] Avg [dBm] Avg [mW] Avg [dBm] Avg [mW] Avg [dBm] Avg [mW]
QPSK 24.49 281.19 22.16 164.44 18.37 68.71
16QAM 23.75 237.14 21.25 133.35 17.54 56.75
829.00 ~ 844.00 10
64QAM 22.81 190.99
256QAM 19.83 96.16
QPSK 24.39 274.79 22.14 163.68 19.12 81.66
16QAM 24.01 251.77 21.36 136.77 18.20 66.07
826.50 ~ 846.50 5
64QAM 23.03 200.91
256QAM 19.70 93.33
Band 5
QPSK 24.43 277.33 21.89 154.53 18.87 77.09
16QAM 23.87 243.78 20.99 125.60 17.98 62.81
825.50 ~ 847.50 3
64QAM 22.81 190.99
256QAM 19.69 93.11
QPSK 24.34 271.64 22.05 160.32 18.80 75.86
16QAM 23.70 234.42 21.13 129.72 17.82 60.53
824.70 ~ 848.30 14
64QAM 22.81 190.99
256QAM 19.68 92.90
NR Band n5
FCC Part 22
Frequency Range Bandwidth Conducted (ANT A) | Radiated (ANT A+B) | Radiated (ANT A)
Band Modulation Mode
[MHz] [MHz] Awg [dBm] Awg [mW] Awg [dBm] Awg [mW] Awg [dBm] Awg [mW]
/2 BPSK 24.23 264.85
QPSK 24.25 266.07
DFT-s OFDM 16QAM 23.10 204.17
834.00 - 839.00 20
64QAM 21.88 154.17
256QAM 19.17 82.60
CP-OFDM QPSK 22.83 191.87
/2 BPSK 24.45 278.61
QPSK 24.45 278.61
DFT-s OFDM 16QAM 23.32 214.78
831.50 - 841.50 15
64QAM 22.10 162.18
256QAM 19.38 86.70
s CP-OFDM QPSK 23.03 200.91
N
/2 BPSK 24.50 281.84
QPSK 24.50 281.84
DFT-s OFDM 16QAM 23.33 215.28
829.00 - 844.00 10
64QAM 22.14 163.68
256QAM 19.38 86.70
CP-OFDM QPSK 23.03 200.91
/2 BPSK 24.47 279.90
QPSK 24.40 275.42
DFT-s OFDM 16QAM 23.28 212.81
826.50 - 846.50 5
64QAM 22.08 161.44
256QAM 19.42 87.50
CP-OFDM QPSK 23.03 200.91
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5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a internal antenna for the supported bands with a maximum peak gain as
follow:

Frequency (MHz) ANT Peak Gain (dBi)
GSM850 / WCDMA Band 5/ LTE Band 5/ NR Band n5 A+B -3.9
824 - 849 MHz A 4.7
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5.4. WORST-CASE ORIENTATION

Following modes should be considered as worst-case scenario for all other measurements.

GSM GPRS/EGPRS

The worst-case scenario for all measurements is based on the average conducted output
power measurement investigation results. Output power measurements were measured on
GPRS and EGPRS modulations. It was found GPRS results were worst case.

UMTS REL 99/HSDPA

The worst-case scenario for all measurements is based on the average conducted output
power measurement investigation results. Output power measurements were measured on
REL 99 and HSDPA modulations. It was found REL 99 results were worst case.

LTE Band 5

The worst-case scenario for all measurements is based on the average conducted output
power measurement investigation results. Output power measurements were measured on
QPSK, 16QAM, 64QAM and 256QAM modulations. It was found QPSK and 16QAM
results were worst case.

This device supports Antenna Switching. So the test case is as below

Band Antenna Switching
GSM 850
WCDMA B5 AFS (Adaptive Frame Switching)
LTE B5

NR n5

The worst-case scenario for all measurements is based on the average conducted output
power measurement investigation results. Output power measurements were measured on
/2 BPSK, QPSK, 16QAM, 64QAM and 256QAM modulations. It was found QPSK and
16QAM results were worst case.

This device supports NSA and SA and Antenna Switching Mode.
Worst case reported both SA and Antenna Switching. So the test case is as below.
NR Band NSA SA Antenna Switching

n5 LTE B2, B66 Stand Alone AFS

The AFS mode of device operates only in radiated state.
So both folded and open modes were tested and worst data is reported.

Condition Antenna
Open, Half open,Full folded
Full folded (Grip)

A+B
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® Conducted Spurious Emission

Highest conducted output power setting for each bands
LTE Band ANT F”“zmezr;cy Ba(",\mz'g“h RB size RB offset
829.00 1 25
5 A 836.50 10 1 0
844.00 1 49
NR Band ANT F“(’mezr;cy Ba(”,\j"jlvz'?th RB size RB offset
829.00 1 1
5 A 836.50 10 1 1
844.00 1 1
® Radiated Spurious Emission
Highest ERP setting for each bands
LTE Band ANT Fr‘?m‘j;cy Ba(”,\mz';“h RB size RB offset
829.00 1 25
A+B 836.50 10 1 0
844.00 1 49
> 826.50 1 0
A 836.50 5 1 0
846.50 1 12
NR Band ANT Fre(l‘\’/l‘:_'ez';cy Ba(”,\ﬁﬁz';“h RB size RB offset
834.00 1 1
A+B 836.50 20 1 1
: 839.00 1 1
826.50 1 1
A 836.50 5 1 1
846.50 1 13

Page 11 of 64

UL KOREA LTD. Suwon Laboratory FORM ID: FCC_22(05)
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL KOREA LTD. Confidential
This report shall not be reproduced except in full, without the written approval of UL KOREA LTD.



REPORT NO: 4791196642-E2V2

FCC ID: ASLSMF956JPN

DATE: 2024-06-10

The fundamental and radiated spurious emission were investigated in three orthogonal

orientations X, Y and Z and folded conditions it was determined that below orientation was

worst-case orientation for each band.

Half-folded Full-folded
ERP RSE
Band ANT S
X Y Z X Y Z
A+B Open - - - Open
GSM 850
A Full-folded - Full-folded -
A+B Open - Half-folded -
WCDMA B5
A Full-folded - Full-folded -
A+B Open - - Half-folded
LTE B5
A Full-folded - - Full-folded
A+B Open - - Open
NR n5 P P
A Full-folded - Full-folded -

Notel : For the radiated spurious testing, the EUT attached with travel adapter for the worst case
condition. The EUT is continuously communicated with the call box during the tests.

Note2 : The EUT supported wireless charging capability. For the radiated spurious testing were

performed on wireless charging pad. The worst case is shown in this report.

Note3 : Antenna switching-related actions according to foldable conditions were force operated and
tested in factory mode.
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA800 R37N9QP4R69DK3 N/A
Data Cable SAMSUNG EP-DN980 GH39-02117A N/A
Wireless Charger SAMSUNG EP-N5200 RF7T20401XMCIS A3LEPN5200
Wireless Charger SAMSUNG EP-P5400 RF7W800BH1CWSB A3LEPP5400
/O CABLE

1 DC Power 1 C Type Shielded 1.0m N/A

TEST SETUP
The EUT is continuously communicated with the call box during the tests.
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SETUP DIAGRAM FOR TESTS (CONDUCTED TEST SETUP)
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6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:

Test Equipment List

Description Manufacturer Model S/N Cal Due
Antenna, Tuned Dipole ETS 3121D DB4 00164753 | 2025-01-17
Directional Antenna Cobham FPA3-0.8-6.0R/1329 110367-0003 N/A
Directional Antenna Cobham FPA3-0.8-6.0R/1329 80108-0004 N/A
Antenna, Horn, 40 GHz ETS 3116C 00166155 2024-08-02
Antenna, Horn, 40 GHz ETS 3116C 00168645 2025-10-05
Preamplifier ETS 3115-PA 00167475 2024-07-25
Preamplifier ETS 3116C-PA 00168841 2024-07-25
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 750 2024-08-15
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 845 2024-08-15
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 2024-08-15
Antenna, Horn, 18 GHz ETS 3115 00167211 2024-08-04
Antenna, Horn, 18 GHz ETS 3115 00161451 2024-08-21
Antenna, Horn, 18 GHz ETS 3117 00168724 2024-08-04
Antenna, Horn, 18 GHz ETS 3117 00168717 2024-08-21
Communications Test Set R&S CMW500 169797 2024-07-23
DC Power Supply Agilent / HP E3640A MY54226395 | 2024-07-24
Preamplifier, 1000 MHz Sonoma 310N 341282 2024-07-24
Preamplifier, 1000 MHz Sonoma 310N 370599 2024-07-24
Preamplifier, 1000 MHz Sonoma 310N 351741 2024-07-24
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 2024-07-24
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 2024-07-25
Spectrum Analyzer, 44 GHz Agilent / HP NO030A MY54170614 | 2024-07-25
Spectrum Analyzer, 44 GHz Agilent / HP NO030A MY54490312 | 2024-07-24
Spectrum Analyzer, 44 GHz KEYSIGHT N9030B MY57143717 | 2024-07-24
EMI Test Receive, 40 GHz R&S ESU40 100439 2024-07-23
EMI Test Receive, 40 GHz R&S ESU40 100457 2024-07-24
High Pass Filter 1.2GHz Micro-Tronics HPM50108-02 G005 2024-07-23
High Pass Filter 1.2GHz Micro-Tronics HPM50108-02 G006 2024-07-23
High Pass Filter 2.8GHz Micro-Tronics HPM50111-02 010 2024-07-24
High Pass Filter 2.8GHz Micro-Tronics HPM50111-02 011 2024-07-24
High Pass Filter 4GHz Micro-Tronics HPM50118-02 G001 2024-07-24
High Pass Filter 4GHz Micro-Tronics HPM50118-02 G002 2024-07-24
Attenuator PASTERNACK PE7087-10 A009 2024-07-24
Attenuator PASTERNACK PE7087-10 A001 2024-07-24
Attenuator PASTERNACK PE7087-10 A0C08 2024-07-27
Attenuator PASTERNACK PE7004-10 2 2024-07-23
Attenuator PASTERNACK PE7395-10 A011 2024-07-25
Antenna, Loop, 9kHz-30MHz R&S HFH2-22 100418 2025-09-06
Temperature Chamber ESPEC SH-642 93001109 2024-07-24
Power Splitter MINI-CIRCUITS WA1534 UL003 2025-01-02
Power Splitter MINI-CIRCUITS WA1534 UL004 2025-01-02
UXM 5G Wireless Test Platform KEYSIGHT E7515B MY57510655 | 2025-01-03
UL Software
Description Manufacturer Model Version
Antenna port test software UL CLT Ver 3.4
Radiated software uL UL EMC Ver 9.5
Antenna port test software UL UL iM Ver 1.06

(5G NR FR1)
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7.  SUMMARY TABLE

FCC Part o o .
i Test Description Test Limit Test Condition Test Results
Section
2.1046 Conducted Output Power N/A Pass
2.1049 Occupied Bandwidth (99%) N/A Pass
Conducted Band Edge / Conducted
22.917(a) ) o -13 dBm Pass
Conducted Spurious Emission
22.355 Frequency Stability 2.5 ppm Pass
22.913(a)(5) Effective Radiated Power 38.5 dBm Pass
Radiated
22.917(a) Radiated Spurious Emission -13 dBm Pass
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8. CONDUCTED RESULTS
8.1. CONDUCTED OUTPUT POWER

Test Procedure
Per KDB 971168 D01 Power Meas License Digital Systems v03r01;

The transmitter output was connected to either CMW500 Test Set or E7515B Test set and configured to
operate at maximum power.

NOTE

5G NR: All Waveforms (CP-OFDM vs DFT-s_OFDM) and modulations (/2 BPSK, QPSK, 16QAM,
64QAM, 256QAM) were investigated to determine the worst case configuration. All modes of operation
were investigated and the worst case configuration results are reported in this section.

RESULTS
See the following pages.

Page 17 of 64

UL KOREA LTD. Suwon Laboratory FORM ID: FCC_22(05)
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL KOREA LTD. Confidential
This report shall not be reproduced except in full, without the written approval of UL KOREA LTD.



REPORT NO: 4791196642-E2V2

FCC ID: ASLSMF956JPN

DATE: 2024-06-10

8.1.1. CONDUCTED AVERAGE OUTPUT POWER

GSM (ANT A)
Maximum Average Power (dBm)
Mode Coding Scheme ;':é Measured Tune-up Limit
Burst Pwr Frame Pwr Burst Pwr Frame Pwr
32.22 23.03
oee) cst 1 32.37 23.18 333 243
32.39 23.20
32.21 23.02
1 32.28 23.09 33.3 24.3
32.28 23.09
30.59 24.41
2 31.18 25.00 325 26.5
GPRS 30.92 24.74
(GMSK) st 28.79 24.37
3 29.05 24.63 30.5 26.2
28.84 24.42
26.86 23.69
4 27.16 23.99 28.5 25.5
26.77 23.60
25.92 16.73
1 26.20 17.01 28.0 19.0
26.33 17.14
24.61 18.43
2 24.96 18.78 26.0 20.0
EGPRS 25.08 18.90
(8PSK) MESS 22.60 18.18
3 22.75 18.33 24.0 19.7
22.71 18.29
21.61 18.44
4 21.74 18.57 23.0 20.0
22.03 18.86
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WCDMA B5 (ANT A)

Freq. Maximum Average Power (dBm)
Mode UL Ch No.
(MHz) Measured Pwr MPR Tune-up Limit
4132 826.4 24.46
Release 99 Rel 99 4183 836.6 24.43 N/A 25.3
(RMC, 12.2 kbps)
4233 846.6 24.46
4132 826.4 23.48
Subtest 1 4183 836.6 23.40 0 24.3
4233 846.6 23.49
4132 826.4 23.49
Subtest 2 4183 836.6 23.45 0 24.3
HSDPA 4233 846.6 23.24
4132 826.4 23.01
Subtest 3 4183 836.6 22.91 0.5 23.8
4233 846.6 22.99
4132 826.4 22.99
Subtest 4 4183 836.6 22.91 0.5 23.8
4233 846.6 22.99
4132 826.4 23.26
Subtest 1 4183 836.6 23.03 0 24.3
4233 846.6 23.22
4132 826.4 21.25
Subtest 2 4183 836.6 21.23 2 22.3
4233 846.6 21.36
4132 826.4 22.39
HSUPA Subtest 3 4183 836.6 22.31 1 23.3
4233 846.6 22.37
4132 826.4 21.38
Subtest 4 4183 836.6 21.33 2 223
4233 846.6 21.34
4132 826.4 22.92
Subtest 5 4183 836.6 22.90 0 24.3
4233 846.6 22.97
4132 826.4 23.47
Subtest 1 4183 836.6 23.43 0 24.3
4233 846.6 23.44
4132 826.4 23.50
Subtest 2 4183 836.6 23.42 0 24.3
DC-HSDPA 4233 846.6 23.47
4132 826.4 23.00
Subtest 3 4183 836.6 22.90 0.5 23.8
4233 846.6 22.95
4132 826.4 23.00
Subtest 4 4183 836.6 22.89 0.5 23.8
4233 846.6 22.69
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LTE Band 5 (ANT A)

Maximum Average Power (dBm)

BW ) RB Measured Pwr (dBm)
(MHz) Mode RE Allocation offset 20450 20525 20600 MPR Tune-up Limit
829.00 MHz 836.50 MHz 844.00 MHz
1 0 24.47 24.31 24.18 0.0 25.5
1 25 24.49 24.26 24.25 0.0 25.5
1 49 24.21 24.30 24.35 0.0 25.5
QPSK 25 0 23.36 23.31 23.25 1.0 245
25 12 23.33 23.34 23.26 1.0 24.5
25 25 23.26 23.30 23.32 1.0 245
50 0 23.27 23.28 23.32 1.0 245
1 0 23.75 23.39 23.64 1.0 24.5
1 25 23.64 23.46 23.69 1.0 245
1 49 23.47 23.44 23.54 1.0 24.5
16QAM 25 0 22.45 22.37 22.29 2.0 235
25 12 22.32 22.37 22.28 2.0 235
25 25 22.31 22.32 22.29 2.0 235
10 MHz 50 0 22.28 22.30 22.36 2.0 235
1 0 22.56 22.56 22.81 2.0 235
1 25 22.52 22.42 22.67 2.0 235
1 49 22.45 22.58 22.55 2.0 235
64QAM 25 0 21.57 21.38 21.49 3.0 22.5
25 12 21.53 21.41 21.49 3.0 225
25 25 21.46 21.32 21.56 3.0 225
50 0 21.43 21.39 21.49 3.0 22.5
1 0 19.51 19.36 19.40 5.0 20.5
1 25 19.83 19.51 19.43 5.0 20.5
1 49 19.38 19.59 19.30 5.0 20.5
256QAM 25 0 19.45 19.42 19.36 5.0 20.5
25 12 19.45 19.42 19.51 5.0 20.5
25 25 19.45 19.41 19.42 5.0 20.5
50 0 19.43 19.41 19.39 5.0 20.5
Measured Pwr (dBm)
ey Mode RB Allocation e 20425 20525 20625 MPR Tune-up Limit
(MHz) offset
826.50 MHz 836.50 MHz 846.50 MHz
1 0 24.39 24.30 24.22 0.0 255
1 12 24.34 24.17 24.32 0.0 25.5
1 24 24.30 24.18 24.30 0.0 25.5
QPSK 12 0 23.40 23.25 23.25 1.0 245
12 7 23.40 23.30 23.31 1.0 24.5
12 13 23.36 23.25 23.30 1.0 245
25 0 23.37 23.28 23.32 1.0 24.5
1 0 24.01 23.70 23.66 1.0 245
1 12 23.90 23.62 23.80 1.0 245
1 24 23.72 23.62 23.66 1.0 24.5
16QAM 12 0 22.51 22.34 22.35 2.0 235
12 7 22.51 22.31 22.40 2.0 235
12 13 22.45 22.27 22.42 2.0 235
5 MHz 25 0 22.44 22.29 22.36 2.0 235
1 0 23.03 22.87 22.69 2.0 235
1 12 22.74 22.69 22.85 2.0 235
1 24 22.64 22.48 22.80 2.0 235
64QAM 12 0 21.49 21.47 21.48 3.0 225
12 7 21.61 21.36 21.47 3.0 225
12 13 21.49 21.41 21.51 3.0 22.5
25 0 21.50 21.40 21.40 3.0 225
1 0 19.57 19.39 19.56 5.0 20.5
1 12 19.64 19.63 19.70 5.0 20.5
1 24 19.43 19.26 19.53 5.0 20.5
256QAM 12 0 19.53 19.39 19.46 5.0 20.5
12 7 19.49 19.44 19.41 5.0 20.5
12 13 19.47 19.35 19.54 5.0 20.5
25 0 19.51 19.37 19.40 5.0 20.5
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Measured Pwr (dBm)

BW RB

(MHz) Mode RB Allocation offset 20415 20525 20635 MPR Tune-up Limit
825.50 MHz 836.50 MHz 847.50 MHz
1 0 24.39 24.30 24.23 0.0 255
1 8 24.43 24.25 24.26 0.0 255
1 14 24.26 24.17 24.14 0.0 255
QPSK 8 0 23.35 23.21 23.19 1.0 24.5
8 4 23.35 23.23 23.26 1.0 245
8 7 23.35 23.20 23.27 1.0 245
15 0 23.38 23.27 23.20 1.0 245
1 0 23.78 23.53 23.54 1.0 245
1 8 23.70 23.61 23.87 1.0 24.5
1 14 23.66 23.50 23.74 1.0 245
16QAM 8 0 22.56 22.35 22.32 2.0 235
8 4 22.49 22.28 22.31 2.0 235
8 7 22.46 22.27 22.37 2.0 235
3 MHz 15 0 22.46 22.28 22.23 2.0 235
1 0 22.81 22.53 22.73 2.0 235
1 8 22.68 22.54 22.75 2.0 235
1 14 22.54 22.47 22.73 2.0 235
64QAM 8 0 21.51 21.45 21.48 3.0 225
8 4 21.57 21.48 21.41 3.0 225
8 7 21.53 21.49 21.60 3.0 225
15 0 21.48 21.41 21.36 3.0 225
1 0 19.51 19.58 19.48 5.0 20.5
1 8 19.67 19.57 19.38 5.0 20.5
1 14 19.69 19.32 19.36 5.0 20.5
256QAM 8 0 19.45 19.45 19.49 5.0 20.5
8 4 19.52 19.32 19.45 5.0 20.5
8 7 19.54 19.34 19.44 5.0 20.5
15 0 19.50 19.32 19.40 5.0 20.5
Measured Pwr (dBm)
= Mode RB Allocation RB 20407 20525 20643 MPR Tune-up Limit
(MHz) offset
824.70 MHz 836.50 MHz 848.30 MHz

1 0 24.34 24.16 24.24 0.0 25.5
1 3 24.30 24.18 24.16 0.0 255
1 5 24.33 24.17 24.15 0.0 255
QPSK 3 0 24.32 24.14 24.17 0.0 255
3 1 24.22 24.15 24.15 0.0 255
3 3 24.34 24.12 24.15 0.0 25.5
6 0 23.33 23.16 23.20 1.0 245
1 0 23.70 23.39 23.41 1.0 245
1 3 23.63 23.44 23.43 1.0 245
1 5 23.64 23.37 23.46 1.0 245
16QAM 3 0 23.55 23.26 23.33 1.0 24.5
3 1 23.39 23.28 23.29 1.0 245
3 3 23.43 23.28 23.27 1.0 245
1.4 MHz 6 0 22.38 22.24 22.31 2.0 235
1 0 22.76 22.56 22.42 2.0 235
1 3 22.81 22.73 22.57 2.0 235
1 5 22.74 22.52 22.51 2.0 235
64QAM 3 0 22.54 22.43 22.51 2.0 235
3 1 22.56 22.47 22.43 2.0 235
3 3 22.57 2251 22.52 2.0 235
6 0 21.50 21.44 21.49 3.0 225
1 0 19.54 19.41 19.54 5.0 20.5
1 3 19.68 19.46 19.57 5.0 20.5
1 5 19.59 19.39 19.56 5.0 20.5
256QAM 3 0 19.49 19.41 19.41 5.0 20.5
3 1 19.50 19.32 19.50 5.0 20.5
3 3 19.67 19.27 19.44 5.0 20.5
6 0 19.57 19.28 19.41 5.0 20.5
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NR Band n5 (ANT A)

Maximum Average Power (dBm)
Measured Pwr (dBm)
(SHWZ) Modulation Mode RB Allocation of'?sit 166800 167300 167800 MPR Tune-up Limit
834.00 MHz 836.50 MHz 839.00 MHz
1 1 24.20 24.23 24.16 0.0 25.0
1 52 24.09 24.06 24.06 0.0 25.0
1 104 24.06 24.00 24.03 0.0 25.0
/2 BPSK 50 0 23.09 23.04 23.07 1.0 24.0
50 28 24.04 24.03 24.00 0.0 25.0
50 56 22.93 23.02 23.00 0.0 25.0
100 0 23.09 23.12 23.10 1.0 24.0
1 1 24.24 24.25 24.18 0.0 25.0
1 52 24.08 24.07 24.06 0.0 25.0
20 Mbia DFT-s-OFDM 1 104 23.99 23.94 24.01 0.0 25.0
QPSK 50 0 23.06 23.04 23.04 1.0 24.0
50 28 24.02 24.05 23.99 0.0 25.0
50 56 22.93 22.95 23.00 0.0 25.0
100 0 23.10 23.10 23.09 1.0 24.0
1 23.10 23.00 23.02 1.0 24.0
16QAM 1 52 22.90 22.94 22.85 1.0 24.0
1 104 22.88 22.85 22.83 1.0 24.0
64QAM 1 1 21.88 21.81 21.78 25 225
256QAM 1 1 10.17 19.11 19.06 45 205
CP-OFDM QPSK 1 1 22.83 22.71 22.67 15 235
Measured Pwr (dBm)
(SHWZ) sl Mode RB Allocation ofﬁt 166300 167300 168300 MPR Tune-up Limit
831.50 MHz 836.50 MHz 841.50 MHz
1 1 24.41 24.45 24.26 0.0 25.0
1 39 24.39 24.29 24.21 0.0 25.0
1 77 24.32 24.26 24.22 0.0 25.0
/2 BPSK 36 0 23.38 23.36 23.17 1.0 24.0
36 21 24.35 24.24 24.24 0.0 25.0
36 43 24.19 24.24 23.17 0.0 25.0
75 0 23.28 23.33 23.27 1.0 24.0
1 1 24.45 24.43 24.26 0.0 25.0
1 39 24.35 24.21 24.17 0.0 25.0
— DFT-s-OFDM 1 77 24.27 24.27 24.15 0.0 25.0
QPSK 36 0 23.41 23.37 23.24 1.0 24.0
36 21 24.27 24.26 24.21 0.0 25.0
36 43 23.22 23.19 23.18 0.0 25.0
75 0 23.30 23.30 23.17 1.0 24.0
1 23.32 23.32 23.17 1.0 24.0
16QAM 1 39 2317 23.17 23.10 1.0 24.0
1 77 23.20 23.19 23.04 1.0 24.0
64QAM 1 1 22.10 22.10 21.91 25 225
256QAM 1 1 10.38 10.36 19.25 45 205
CP-OFDM QPSK 1 1 23.03 23.00 22.87 15 235
Measured Pwr (dBm)
(:sz) sl Mode RB Allocation OfF;Bet 165800 167300 168800 MPR Tune-up Limit
829.00 MHz 836.50 MHz 844.00 MHz
1 1 24.42 24.40 24.44 0.0 25.0
1 25 24.48 24.43 24.50 0.0 25.0
1 50 24.21 24.38 24.18 0.0 25.0
/2 BPSK 25 0 23.35 23.37 23.25 1.0 24.0
25 13 23.40 24.42 24.36 0.0 25.0
25 27 24.26 24.37 24.31 0.0 25.0
50 0 23.23 23.37 23.28 1.0 24.0
1 1 24.50 24.47 24.37 0.0 25.0
1 25 24.40 24.47 24.36 0.0 25.0
- DFT-s-OFDM 1 50 24.22 24.28 24.26 0.0 25.0
QPSK 25 0 23.37 23.35 23.41 1.0 24.0
25 13 24.26 24.33 24.35 0.0 25.0
25 27 24.26 24.26 24.23 0.0 25.0
50 0 23.33 23.27 23.27 1.0 24.0
1 1 23.24 23.33 23.21 1.0 24.0
16QAM 1 25 23.29 23.25 23.28 1.0 24.0
1 50 23.09 23.16 23.10 1.0 24.0
64QAM 1 1 22.14 22.14 22.07 25 225
256QAM 1 1 19.36 10.38 19.31 45 205
CP-OFDM QPSK 1 1 23.01 23.03 23.03 15 235
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Measured Pwr (dBm)
(SHWZ) Modulation Mode RB Allocation ofF:sBet 165300 167300 169300 MPR Tune-up Limit
826.50 MHz 836.50 MHz 846.50 MHz
1 1 24.47 24.27 24.15 0.0 25.0
1 12 24.37 24.27 24.15 0.0 25.0
1 23 24.28 24.23 24.23 0.0 25.0
/2 BPSK 12 0 23.34 23.27 23.19 1.0 24.0
12 6 24.32 24.21 24.19 0.0 25.0
12 13 23.32 23.18 23.17 0.0 25.0
25 0 23.34 23.23 23.27 1.0 24.0
1 1 24.40 24.28 24.19 0.0 25.0
1 12 24.40 24.24 24.27 0.0 25.0
5 MHz DFT-s-OFDM 1 23 24.32 24.21 24.20 0.0 25.0
QPSK 12 0 23.33 23.25 23.13 1.0 24.0
12 6 24.34 24.23 24.24 0.0 25.0
12 13 23.29 23.18 23.23 0.0 25.0
25 0 2331 23.24 23.23 1.0 24.0
1 1 23.28 23.22 23.12 1.0 24.0
16QAM 1 12 23.21 23.08 23.08 1.0 24.0
1 23 23.23 23.08 23.11 1.0 24.0
64QAM 1 1 22.08 21.94 21.85 2.5 225
256QAM 1 1 19.42 19.30 19.21 4.5 20.5
CP-OFDM QPSK 1 1 23.03 22.83 22.85 15 235
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8.2. PEAK TO AVERAGE RATIO

Test Procedure
Per KDB 971168 D01 Power Meas License Digital Systems v03r01;

The transmitter output was connected to either CMW500 Test Set or E7515B Test set and configured to
operate at maximum power. The PAR were measured on the Spectrum Analyzer.

Test Spec
In addition, when the transmitter power is measured in terms of average value, the peak-to-average ratio
of the power shall not exceed 13 dB.

NOTE

5G NR: All Waveforms (CP-OFDM vs DFT-s_OFDM) and modulations (/2 BPSK, QPSK, 16QAM,
64QAM, 256QAM) were investigated to determine the worst case configuration. All modes of operation
were investigated and the worst case configuration results are reported in this section.

RESULTS
See the following pages.

Page 24 of 64

UL KOREA LTD. Suwon Laboratory FORM ID: FCC_22(05)
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL KOREA LTD. Confidential
This report shall not be reproduced except in full, without the written approval of UL KOREA LTD.



REPORT NO: 4791196642-E2V2

FCC ID: ASLSMF956JPN

DATE: 2024-06-10

8.2.1. CONDUCTED PEAK TO AVERAGE RESULT

Vepigh Spectae Anlre - L 55l R Do AR [E=E Neroght Spetom Encgi: UL 7l RO SRR [E=E
= { T e T ey AL w [or o T e T ST a1 doat
‘Center Fraq: 636500000 MMz Radio St None ‘Center Fraq: 636500000 MMz Radio St None
AGanow | Shoen: 1498 AGanow | Shoen: 1498
Average Power ) Average Power )
100 % o
31.81 dBm 26.14 dBm
88.96 % at 0dB 0 48.46 % at 0dB 0
1 % 1 %
GSM 100% 0.11a8 . 100%  254d8 .
850 10% 01508 10% 58908
01%  0.17dB 01%  597dB
001%  0.19dB oot 001%  599dB oot
0.001% 0.19dB 0.001 % 6.00dB
0.0001 % 0.19dB 001 0.0001 % 6.00 dB 001
Peak 0.21dB Peak 6.16 dB
32,02 dBm 32,30 dBm
T 2048, T 2048,
Info BYY 10,000 MHz Info BYY 10,000 MHz
s s s s
GPRS Mid channel EGPRS Mid channel
VeSS Spem Ay UL PR i SR Te o VeSS Spem Ay UL PR i SR Te o
AL [ T — T ama SEpe et o2t A T — T aTo o
Center Freq: 836.600000 MHz Radio $td; None Center Freq: 836.600000 MHz Radio $td; None
ig: Frew Run Counts:200 WI200 Wt ig: Frew Run Counts:200 WI200 Wt
AFGanion | Saten: 3008 AFGanion | Saten: 3008
Average Power - Average Power -
100 % 100 %
24.26 dBm 23.25dBm
54.62 % at 0dB 10% 52.76 % at 0dB 10%
1% 1%
Band 5 10.0% 1.63 dB 04 10.0% 1.65 dB 04 %
1.0% 2.38dB 1.0% 2.55dB
0.1% 2.78dB 0.1% 3.02dB
001% 29508 oo 001%  3.17dB oo
0.001% 3.02dB 0.001% 3.26dB
0.0001 % 3.04dB 0.001 % 0.0001 % 3.34dB 0.001 %
Peak 3.04 dB Peak 3.40 dB
27.30 dBm 26.65 dBm
T 2048, T 2048,
Info BW 5.0000 MHz Info BW 5.0000 MHz
= = = —

REL99 Mid channel

HSDPA Mid channel
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FCC ID: ASLSMF956JPN

NR Band n5 CP-OFDM
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REPORT NO: 4791196642-E2V2 DATE: 2024-06-10
FCC ID: ASLSMF956JPN

8.3. OCCUPIED BANDWIDTH

RULE PART(S)
FCC: §2.1049

LIMITS
For reporting purposes only

TEST PROCEDURE

The transmitter output was connected to a calibrated coaxial cable and coupler, the other end of which
was connected to a spectrum analyzer. The occupied bandwidth was measured with the spectrum
analyzer at middle channel in each band. The -26dB bandwidth was also measured and recorded.

(KDB 971168 D01 Power Meas License Digital Systems v03r01)

RESULTS
See the following pages.
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FCC ID: ASLSMF956JPN

DATE: 2024-06-10

- GSM
i 99% BW -26dB BW
Band Modulation f [MHZ]
(kHz) (kHz)
GPRS 245.68 312.6
850 836.60
EGPRS 236.06 294.1
- WCDMA
) 99% BW -26dB BW
Band Modulation f [MHZz]
(MHz) (MHz)
Rel.99 4.143 4.698
B5 836.60
HSDPA 4.134 4.715
-LTE Band 5
) 99% BW -26dB BW
Band BW Modulation f [MHz]
(MHz) (MH2z)
QPSK 8.996 9.976
10M
16QAM 8.994 9.970
M QPSK 4.498 5.119
16QAM 4513 5.128
LTE B5 836.50
3M QPSK 2.705 3.062
16QAM 2.702 3.055
QPSK 1.092 1.360
1.4M
16QAM 1.094 1.369
- NR Band n5
) 99% BW -26dB BW
Band BW Modulation f [MHZz]
(MHz) (MHz)
QPSK 18.959 20.000
20M
16QAM 18.920 19.890
15M QPSK 14.132 15.080
16QAM 14.120 14.970
NR n5 836.50
QPSK 9.305 10.130
10M
16QAM 9.316 10.230
M QPSK 4.484 5.264
16QAM 4.473 5.148
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REPORT NO: 4791196642-E2V2
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DATE: 2024-06-10

8.3.1. OCCUPIED BANDWIDTH RESULT

GSM 850

T epght Sy Aalzre - UL 255481 R Dot G021
AL W w0 oc

=]

[ erught Spect o e UL 25506 R Dot GG
AL [

[N

! P SO W s, Sid Noe S e Fro S50 W R 5
v. Trig: FreeRun AvgHold: 1010 v. Trig:FreeRun AvglHold: 10i10
#iFain ow saren: 3468 Radis Device: BTS HFGain ow sérten: 34 8 Radls Device: BTS
10 dBidiv. Ref 38.00 dBm 10 dB/div Ref 38.00 dBm
Log Log
u o
850 [Center 836.6000 MHz Span 1.000 MHz [Center 836.6000 MHz Span 1.000 MHz
#Res BW 10 kHz #VEBW 30 kHz Sweep 9.6 ms #Res BWY 10 KHz #VBW 30 kHz Sweep 9.6 ms
Occupied Bandwidth Total Power 382 dBm Occupied Bandwidth Total Power 34.7 dBm
245.68 kHz 236.08 kHz
Transmit Freq Error -821 Hz % of OBW Power 99.00 % Transmit Freq Error -416 Hz % of OBW Power 99.00 %
x dB Bandwidth 312.6 kHz x dB -26.00 dB x dB Bandwidth 294.1 kHz xdB -26.00 dB
GPRS Mid channel EGPRS Mid channel
Y

et Spec Ao - UL 25346 Dot /052021
AL o

M 4327500 P r, 202t

enier Freq 836.600000 MHZ CornrFreg s

ce. Trhg
AFGaini ow htten: B

AL A
 36.600000 MHz

Radie Std: None
AvgHold:> 1010
Radlo Device: BTS

o

AL A [Ir 20t
Freq: 536.600000 MHz Radie Std: None
. Trig: FreeRun AvglHold: 10110

heten: 3048

Radlo Device: BTS

Ref 38.00 dBm

10 dBidiy
Lo

Ref 38.00 dBm

10 dBldly
Log

Band 5

[Center 836,600 MHz
#Res BW 51KkHz

#VBW 160 kHz

Span 10.00 MHz.
Sweep 5ms

[Center 836,600 MHz
#Res BW 51 KHz

Span 10.00 MHz
Sweep 5ms

#VBW 160 kHz

Occupied Bandwidth
4.1431 MHz
-330 Hz
4.698 MHz xdB

Transmit Freq Error
x dB Bandwidth

Total Power

% of OBW Power

33.2dBm

98.00 %
-26.00 dB

Occupied Bandwidth

4.1340 MHz
Transmit Freq Error 7.075 kHz
x dB Bandwidth 4.715 MHz

Total Power 32.3 dBm

% of OBW Power 99.00 %
xdB -26.00 dB

REL99 Mid channel

HSDPA Mid channel
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REPORT NO: 4791196642-E2V2
FCC ID: ASLSMF956JPN

DATE: 2024-06-10

LTE Band 5

e Speum iy L T o SO Tl T
AL i T o> T i e 450 O 0, 303 s - T s VeI 505 P g 08,202
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10 cEcl Ref 30.00 dBm 10dgiiy___Ref 30.00 dBm
Log Log
oz o2
0z 0z
o o
0 0
2o 0
0 0
10MHz ‘ ‘
Center 836.5 MHz Span 15 MHz Center 836.5 MHz Span 15 MHz
#Res BW 150 KHz #VBW 510 KHz Sweep 1 ms| #Res BW 150 KHz #VBW 510 KH2 Sweep 1 ms|
Occupied Bandwidth Total Power 32.4 dBm Occupied Bandwidth Total Power 31.5dBm
8.9959 MHz 8.9941 MHz
Transmit Freq Error 21.445 kHz OBW Power 99.00 % Transmit Freq Error 5.942 kHz OBW Power 99.00 %
x dB Bandwidth 9.976 MHz xdB -26.00 dB X dB Bandwidth 9.970 MHz xdB -26.00 dB
= s e sminus
QPSK Mid channel 16QAM Mid channel
[ Keysight spectrum A F=l|
oc T s EVEE 320 P 0, 202 (3 3 oC T soe e 54255 P iy 0, 202
enter Fri 0000 MHz Center Freq: 336.500000 Mz Radie 5t None enter Freq 836.500000 MAZ Cemter Freq: 836.500000 MHz Radic Ste: None
- eeRun AuvglHold: 101D, ee Run “avgiHold: 1010
A Gain:Low #atten: 3205 Radio Device: BTS st GaineLow Radio Devics: BTS
ooy Refl 30.00 dBm 108y Ref 30.00 dBm
Log Log
02 0z
0 0
2o 0
2o )
0 0
5MHz = :
Center 836.5 MHz Span 7.5 MHz Center 836.5 MHz Span 7.5 MHz|
#Res BW 75 KHz #VBW 240 KHz Sweep 3.8 ms| #Res BW 75 kHz #VEBW 240 KHz Sweep 3.8 ms|
Occupied Bandwidth Total Power 32.3 dBm Occupied Bandwidth Total Power 31.4 dBm
4.4976 MHz 4.5130 MHz
Transmit Freq Error 1.687 kHz OBW Power 99.00 % Transmit Freq Error 3.334 kHz OBW Power 99.00 %
x dB Bandwidth 5.119 MHz xdB -26.00 dB x dB Bandwidth 5.128 MHz xdB -26.00 dB
= s e s
QPSK Mid channel 16QAM Mid channel
(R B
I i sList o 341015 P 0, 202 iy R T soiscn TR 371 Py 9,202
Freq: 936.500000 MH: Radio Std: N [Center Freq 836.500000 MHz | Freg: 836.500000 W Radic St N
. TigFree Rom vglHols: 1o el 3 flome T L Tig Freafin vgHota: 1010 2l St Neve
ArGainLow sasten: 3205 Ralio Davics: BTS St tainLow Radio Davica: TS
0B Ref 30.00 dB 10dEidy___Ref 30.00 dBm
Log Log
02 0z
o 0z
0 0
0 20
20 0
3MHz s ‘
Center 336.5 MHz Span 4.5 MHz Center 836.5 MHz Span 4.5 MHz|
#Res BW 47 kHz #VBW 150 KHz Sweep 2.267 ms, #Res BW 47 kHz VBV 150 KHz Sweep 2.267 ms
Occupied Bandwidth Total Power 32.2dBm Occupied Bandwidth Total Power 31.3dBm
2.7046 MHz 2.7017 MHz
Transmit Freq Error 2.205 kHz OBW Power 99.00 % Transmit Freq Error 1.620 kHz OBW Power 99.00 %
x dB Bandwidth 3.062 MHz xdB -26.00 dB x dB Bandwidth 3.055 MHz xdB -26.00 dB
= s = s
QPSK Mid channel 16QAM Mid channel
=T |
o s A T:0a oc T coscn Lici o 033035 1z 08,232+
Center Freq: 336.500000 Mz [Center Freq 836.500000 MAz | Center Freq: 536.500000 Mz Radio Sid: None
- Tig:Free Ao AvglHole: 1040, enter Freq 836.500000 MHz e Tig-Free Aun AvgiHold: 1010
i Gein-Low #Attan: 3208 Radic Davics: BTS it i ow - Radio Devies: 8TS
10 cicl Rel 30.00 dB 10dEily__Ref 30.00 dBm
Log ‘ Log
o 0z
0 0
0 0
o0 0
0 0
1.4MHz ‘ :
Center 836.5 MHz Span 2.1 MHz Center 836.5 MHz Span 2.1 MHz|
#Res BW 22 kHz #VBW 68 kHz Sweep 4.2ms| #Res BW 22 kHz #VBW 68 kHz Sweep 4.2ms|
Occupied Bandwidth Total Power 32.0 dBm Occupied Bandwidth Total Power 31.1 dBm
1.0921 MHz 1.0940 MHz
Transmit Freq Error T12Hz 0BW Power 99.00 % Transmit Freq Error -1.492 kHz 0BW Power 99.00 %
x dB Bandwidth 1.360 MHz xdB -26.00 dB x dB Bandwidth 1.368 MHz xdB ~26.00 dB
QPSK Mid channel

16QAM Mid channel
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FCC ID: ASLSMF956JPN

DATE: 2024-06-10

NR Band n5

Center Freq: 836 500000
——  Trig: Free Run

Radio Std: None

i
AvglHole: 1001100

5
——  Trig: Free Run Avg|Held: 1001100
1 Gainelow Radio Device: BTS A GalniLow \eten: 40 B Radic Device: BTS
10 dBJdiv Ref 30.00 dBm 10 dBJdiv Ref 30.00 dBm
0 .0 4
20MHz ‘ :
Center 836.5 MHz ‘Span 40 MHz Center 836.5 MHz Span 40 MHz|
#Res BW 300 kHz VBW 3 MHz Sweep 1ms| #Res BW 300 kHz VBW 3 MHz Sweep 1ms|
Occupied Bandwidth Total Power 27.7 dBm Occupied Bandwidth Total Power 27.5 dBm
18.959 MHz 18.920 MHz
Transmit Freq Error 39.750 kHz OBW Power 99.00 % Transmit Freq Error 44,974 kHz OBW Power 99.00 %
X B Bandwidth 20.00 MHz xdB -26.00 dB x dB Bandwidth 19.89 MHz X dB -26.00 dB
= s e For]
QPSK Mid channel 16QAM Mid channe
=N - |
o - e F—
PO i [ roanten " a0 [
10 dBJdiv Ref 30.00 dBm 10 dBJdly Rer 30.00 dBm
15MHz : :
Center 836.5 MHz ‘Span 30 MHz Center 836.5 MHz ‘Span 30 MHz|
#Res BW 220 kHz VBW 2.2 MHz Sweep 1ms, #Res BW 220 kHz VBW 2.2 MHz Sweep 1ms|
Occupied Bandwidth Total Power 27.6 dBm Occupied Bandwidth Total Power 27.7 dBm
14.132 MHz 14.120 MHz
Transmit Freq Error 23.395 kHz OBW Power 99.00 % Transmit Freq Error 27.842 kHz OBW Power 99.00 %
x dB Bandwidth 15.08 MHz xdB -26.00 dB x dB Bandwidth 14.97 MHz x dB -26.00 dB

QPSK Mid channel

a

QPSK Mid channel 16QAM Mid channe
T | ok
CemerFrer s oo e
- Trig: Free Run AvglHeld: 1001100 —+  Trig: FreeRun AvglHeid: 1001400
#iF Gainclow #Artan: 40 Radio Device: BTS AFGainLow HAsten: 40 Radio Device: BTS
10 aBJdiv Ref 30.00 dBm 10 gBldiv Ref 30.00 dBm
Log Log
. SR SR AU S . R B
; ;
10MHz ‘ :
Center 836.5 MHz ‘Span 20 MHz, ICenter 836.5 MHz Span 20 MHz,
#Res BW 150 kHz VB 1.5 MHz Sweep 1.067 ms| #Res BIW 150 kHz VBW 1.5 MHz Sweep 1.067 ms|
Occupied Bandwidth Total Power 27.7 dBm Occupied Bandwidth Total Power 27.7 dBm
9.3048 MHz 9.3161 MHz
Transmit Freq Error 18.436 kHz OBW Power 99.00 % Transmit Freq Error 18.212 kHz OBW Power 99.00 %
X dB Bandwidth 10.13 MHz xdB -26.00 dB X dB Bandwidth 10.23 MHz X dB -26.00 dB

fsmamus|

ST

16QAM Mid channe

Center Freq: 838.500000 MHz
. Trig: FreeRi

FSEI1E Pt 1, 2025
Radio Std: None

‘AvgiHold: 1001100

SOHGE I

L eha R
aranoe " Ahden 248 Rt Devien 5T arcanion " dhan 868 [——
10 agJaiv Rel 30.00 dBm 10 aB/div Ref 30.00 dBm
o NS - o : -
01 01 )
5MHz ‘ :
Center 836.5 MHz ‘Span 10 MHz| ICenter 836.5 MHz Span 10 MHz,
[#Res BW 75 kHz VBW 790 kHz Sweep Sms [#Res BIW 75 kHz VBW 750 kHz Sweep Sms
Occupied Bandwidth Total Power 26.9 dBm QOccupied Bandwidth Total Power 27.2 dBm
4.4843 MHz 4.4728 MHz
Transmit Freq Error -5.928 kHz OBW Power 99.00 % Transmit Freq Error -6.145 kHz OBW Power 99.00 %
x dB Bandwidth 5.264 MHz xdB -26.00 dB x dB Bandwidth 5.148 MHz xdB -26.00 dB
e e e o]
QPSK Mid channel 16QAM Mid channel
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REPORT NO: 4791196642-E2V2 DATE: 2024-06-10
FCC ID: ASLSMF956JPN

8.4. BAND EDGE EMISSIONS

RULE PART(S)
FCC: §822.359, §22.917

LIMITS

The power of any emission outside of the authorized operating frequency ranges must be attenuated
below the transmitting power (P) by a factor of at least 43 + 10 log (P) dB.

TEST PROCEDURE

Per KDB 971168 D01 Power Meas License Digital Systems v03r01

The transmitter output was connected to either CMW500 Test Set or E7515B Test set and configured to
operate at maximum power. The band edge emissions were measured at the required operating
frequencies in each band on the Spectrum Analyzer.

GSM

a) Setthe RBW =1 - 5% of OBW(GSM850 — 8.2kHz)

b) Set VBW = 3 x RBW,;

c) Setspan = 1.5 times the OBW;

d) Sweeptime=1S;

e) Detector = RMS;

f)  Ensure that the number of measurement points = 2*Span/RBW;
g) Trace mode = Average(100);

h) Add duty cycle correction factor (9dB)

WCDMA/LTE/5G NR

a) Setthe RBW =1-1.5% of OBW(Typically limited to a minimum RBW of 1% of the OBW)
b) Set VBW 23 x RBW;

c) Setspan = 1.5 times the OBW;

d) Sweep time = Auto;

e) Detector = RMS;

f)  Ensure that the number of measurement points = 2*Span/RBW;

g) Trace mode = Average (100);
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NOTE1

Note that the spurious emissions outside of the channel include narrowband signals. These
signals are all below the -13dBm limits. Although the measurement bandwidth is less than the
reference bandwidth of 1MHz no addental correction is applied as ANSI C63.26 section 4.2.3
only requires the correction to be applied when the OBW of the emission being measured is
wider than the measurement bandwidth (Where the OBW of the signal under measurement is
less than the RBW of the measuring instrument, no bandwidth correction or integration will be
required.) Plots for low and high channels show the level of the emission measured with the
reduced bandwidth and the level of the same emission measured using the integration method
over the 1MHz reference bandwidth are very close, indicating the emissions are narrowband.

NOTE2
For Band-Edge extended:
CH BW RB Used CF for emissions more than CF for emissions more than
(MHz) (kHz) 100kHz 1MHz
1.4 15 +8.2 dB +18.2 dB
3 30 +5.2 dB +15.2 dB
5 51 +2.9 dB +12.9 dB
10 100 N/A +10.0 dB
15 150 N/A +8.2 dB
20 200 N/A +7.0dB

For the band edge value measured in [RB Used], even if [CF for emissions reference bandwidth
100kHz/1MHz] is applied, it is below -13dBm.

NOTES

5G NR: All Waveforms (CP-OFDM vs DFT-s_OFDM) and modulations (/2 BPSK, QPSK, 16QAM,
64QAM, 256QAM) were investigated to determine the worst case configuration. All modes of operation
were investigated and the worst case configuration results are reported in this section.

RESULTS
See the following pages.
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8.4.1. BAND EDGE RESULT
GSM

T semseamr A6 AUTD = T sewseanti LIGN AT
‘Avg Type: RIS org Type: RIS
T e AvgHold: 1001100 NGWida e Trg: FreaRun AvglHold: 1001100
(oo #kttan: 008 Foamion  #hnen: 008
Ref Offsst 24 85 dB. Mkr2 823 g MHz Ref Offset 2485 dB.
19gesc_Ref 39.00 dBm -16.846 dBm 19gei_ Ref 39.00 dBm
[ D)
- .l I
I
Center 6240000 MHzZ Span 1,000 MHz Center 24,0000 MHz Span 1,000 MHz
#Res BW 8.2 kHz VBW 24 KHz* #Sweep 1.000 s (300 pts) [#Res BW 8.2 kHz VBW 24 KHz* #Sweep 1.000 5 (300 pis)
GSM GPRS Low channel EGPRS Low channel
850 T [y
| sewseamT] ALIGN AUTD 3:26:26 PM ADr24, izt | sensemT] ALTG AITO
Avg Type: RMS 3 Avg Type: RMS
. Trig: FreeRun AvglHold: 1001100 o Trig: FreeRun AvglHold: 1001100
satian: 40,48 #aman: 40,48
Ref Offsst20.85 dB. 022 Ref Offset24.85 dB. MKkr2 849,012 MHz
19desc_Ref 39.00 dBm -16.835 dBm 19 ek Ref 39.00 dBm -22.786 dBm
IL
id
Center 49,0000 MHz Span 1.000 MHz Center 849,0000 MHz Span 1.000 MHz
#Res BW 8.2 kHz VBW 24 kHz* #5weep 1.000 5 (300 pts) [#Res BW 8.2 kHz VBW 24 KHz* #Sweep 1.000 5 (300 pis)
GPRS High channel EGPRS High channel
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WCDMA

0 [ SESENT ALLGH T SmeenT ALLGN T
enter Freq 824.000000 MHz Avg Type: RMS Avg Type: RMS
NG Tde e Tt FrésRuUn AvilHold: 100100 G Ve ~ee TG Fres Run AvdlHold: 1001100
FGainiLow £Attan: 3068 IFGainiLow #atten: 30 B
Mkr1 824.000 MHz Mkr1 824.000 MHz
Ref Offset 16,96 dB - Ref Offset 16,96 48
j9gBicl Ref 30’,00 dBm -23.406 dBm jogBial_Ref auE_oo dBm -27.415 dBm
g v g v
o o
o u
a
7 ¢

Center £24.000 MHz
#Res BW 51 kHz #VBW 160 kHz"

mamus)

#Sweep 25.00 ms (601 pts)

Span 11.00 MHz

Center 824.000 MHz
#Res BW 51 kHz

Span 11.00 MHz
HVBW 160 kHz* #Sweep 25.00 ms (601 pts)

emame

HSDPA Low channel

Band 5

ALIGH AT
Avg Type: RMS
AvalHeld: 100100

[ FmmSpeemm frshaz - U 55161 R Dmea0E 221
. % [sin oc |

SESEIT

ALLGH AITO
Avg Type: RMS.
PO ids e+ Trig: FresRun AvalHold: 1001100

g eme Trig: FresRun
#aten: 3068 WGintow | SAman:30d8
Mkr1 849.000 MHz Mkr1 849.000 MHz
Ref Offset 15.85 dB = Ref Offset 15.86 dB a N2
10 dBidiy_Rel 30.00 dBm -24.557 dBm [0 dEidy_Ref 30.00 dBm -28.034 dBm
g * 9 T
o
b ¢

Center 849,000 MHz
#Res BW 51 kHz

Josc

#VBW 160 kHz*

Taus)

Span 11.00 MHz
#Sweep 25.00 ms (601 pts)

Center 849.000 MHz
[#Res BW 51 kHz

Span 11.00 MHz
#VBIN 160 kHz* #Sweep 25.00 ms (601 pts)

eTams

REL99 High channel

HSDPA High channel
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LTEBand 5

—
e Spmct Ao - UL 25306, Dt /0872021
AL [ 500 g I 1

ALY AT
Avg Type: RIS
AvglHole: 1001100

Wids

—
e Spect Ao - UL 2536, Dat 6082021 e ]
aL [ 1 [ sesean NI AT i iy o,
enter Freq 824.000000 MHz -~ Aug Type: RMS
PN ». Trig: FreeRun AvglHole: 1001100
3008 s

PNO: Wida == g .
IFGain:t ow #Atten: 30 dB IFGain:t ow #Atten: -
WKr1 824.00 MHZ] Mkr1 824.00 MHz
Ref Offset 15,85 dB Ref Offset 15,85 dB
19 g5 Ref 30.00 dBm -27.040 dBm 9geidy_Ref 30.00 dBm -32.480 dBm
.. o
e 0
- .
>
o 0
@ ®
Center £24.00 MHz Span 20.00 MHz Center 824.00 MHz Span 20.00 MHz
[2Res BW 100 kHz #VBW 330 KHZ" Sweep 1.000 ms (1001 pts) #Res BW 100 kHz #VBW 330 KHz* Sweep 1.000 ms (1001 pts)
PSK Low channel FRB QPSK Low channel 1RB
S P UL 56 R Dt GR/ZT

o e Pt <UL P59 7 D GBI —ry

L g o v : i o i e N A .
g Type: WS 3 enter Freq 849.000000 MHz Bvg Type RIS <

! PNO: Wida = o Avg|Hold: 1001100 7

i v o i I [

enter Freq 848.000000 Mz .
AvalHold: 1001100 o

Foamtow | 8Aten:30d8.

e e T

o R T :

MKr1 849.00 MHz MKr1 849.00 MHz

stofe 50508 -26.402 dBm oceia Rl 30,00 dBm 29291 dEm
19

Re
ﬁg&dw Ref 30.00 dBm

d ¢
Center £49.00 MHz Span 20.00 MHz Center 849.00 MHz Span 20.00 MHz
[#Res BW 100 kHz #VBW 330 kHz" Sweep 1.000 ms (1001 pts) #Res BW 100 kHz F#VBW 330 kHz" Sweep 1.000 ms (1001 pts)
QPSK High channel FRB QPSK High channel 1RB
10MHz — o
AL 3 500 o | | LGN AITO ! | AIGA AT
R A a0 S — A a0
B s T
Mkr1 824.00 MHZ| Mkr1 824.00 MHz
Ref Dffset 15.85 dB Ref Dffset 15.85 dB
19 geicr Ref 30.00 4Bm -27.589 dBm fogoiey Ref 30.00 dBM -32.194 dBm
i {

Center £24.00 MHz Span 20.00 MHz| Center 824.00 MHz Span 20.00 MHz
[#Res BW 100 kHz FVBW 330 kHz" Sweep 1.000 ms (1001 pts), #Res BW 100 kHz #VBW 330 kHz" Sweep 1.000 ms (1001 pts)

T T
] T e o ] T o
Avg Typs: RMS dvg Type: RMS
PNO:Wige ~».  Trig: Free Run AvalHold: 100100 PNO: Wige ~w.  Tria: FreeRun AvalHold: 100100
Foin oo : Fsin o :
Mkr1 849.00 MHz Mkr1 849.00 MHz
Ref Offset 16,86 4B Ref Offset 16.86 4B
[ggera_ Ref 30.00 dBm -28.706 dBm [ggera_ Ref 30.00 dBm -25.334 dBm
og on
B 0
L4 ‘
o0 o
Center 849.00 MHz ‘Span 20.00 MHz Center 849.00 MHz ‘Span 20.00 MHz
[#Res BW 100 kHz #VBW 330 kHz* Sweep 1.000 ms (1001 pts) #Res BW 100 kHz #VBW 330 kHz* Sweep 1.000 ms (1001 pts)

16QAM High channel FRB 16QAM High channel 1RB
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— - T m—
AL i T seusent Wi Ao w4233 pr
enter Fre: 824 nonnnn MHz Avg Type: RMS TRAZE]
PG Wida -+ Trig: FreeRun AvglHale: 1001100 v

T i T Sneewe Tr—
RO ide -+~ TAg: FreeRun AvgHala: 100100 -
IFGaint ow Atten: 26 dB - IFGaind ow sAnen: 30 d8.
MKr1 824.00 MHZ Mkr1 824 00 MHz
Ref Dffset 15685 dB Ref Dffset 15,85 dB
19 deviv Ref 30.00 dBm -22.526 dBm| 19 gesiv Ref 30.00 dBm -19.641 dBm
" u
0o o
20 n
22 s
0 w
n n
. ©
Center 824.000 MHz Span 10.00 MHz| Cenler 824.000 MHz Span 10.00 MHz
#Res BW 51 kHz #VBW 160 kHz' Sweep 5.000 ms (1001 pts)| #Res BW 51 kHz HVBW 160 kHZ' Sweep 5.000 ms (1001 pts)
QPSK Low channel lRB

QPSK Low channel FRB

v Type RIS

P —— Lot )
I [ sewss ALY AUTO 040530 PIT M

enler Fre 849 nonnnn MHz g Type: RIS TRACH
PG Wide -+ Trig: FreeRun AvglHiole: 100100 v

ve Trig: FreeRun AvgHala: 100100
sAnen: 30 d8 IFGaind ow sAnen: 30 d8.
Mkr1 849.00 MHz Mkr1 849.00 MHz
Ref Offset 15.85 dB Ref Offset 16.85 dB-
19 deraiv Ref 30,00 dBm -22.969 dBm 19 gessiv Ref 30,00 cgm -20.822 dBm
" u
0o o
20 a
22 s
0 w
n n
0o a
Cenler 849,000 MHz Span 10.00 MHz Cenler 849,000 MHz Span 10.00 MHz
#Res BW 51 kHz #VBW 160 kHz' Sweep 5.000 ms (1001 pts) #Res BW 51 kHz HVBW 160 kHZ' Sweep 5.000 ms (1001 pts)
____OPSK H|gh channel 1RB

QPSK High channel FRB

SMHz TR

[N Kepig Sy Ay - UL 255061 Do SAS1 Lot )
oo, 205 AL 3 T T Wioh AT 438 oz 09,039
enter Freq 824, nonnnn MHz #vg Type: RMS
NG Wida -+ Trig: FreeRun AvglHaie: 1001100

i i T Ao o
enier Freq 824 000000 MHz g Type: R
RO Wide -+~ Trg: FreeRun AvgHole: 100100 F
IFGaint ow sAnen: 30 dB. W Gainl ow Anen: 30 dB.
Mkr1 824.00 MHz Mkr1 824.00 MHz
of Offset 16.86 dB- of Offset 16.85 dB-
19 deraiv Rer 36,00 dBm -25.006 dBm 19 gessiv Rer 36,00 dBm -19.535 dBm
" u
0o o
20 a
22 s
0 w
n n
0o a
Cenler 824.000 MHz Span 10.00 MHz Cenler 824.000 MHz Span 10.00 MHz
#Res BW 51 kHz #VBW 160 kHz' Sweep 5.000 ms (1001 pts) #Res BW 51 kHz HVBW 160 kHZ' Sweep 5.000 ms (1001 pts)
16QAM Low channel FRB 16QAM Low channel 1RB
'ﬁmillSu—dmA-dp« mm\ll}«slllmll 'ﬁvaSw-dedms- m\ru«mﬂ
i T s e o i 3 T T s e
A Type: RIS snier Freq 843000000 Mz g iperis
RO Wide -+~ Trg: FresRun AvgHole: 1001100 RO Wide -+ Trg: FreeRun AvlHole: 1001100
IFGaint ow Atten: 26 dB W Gainl ow Anen: 30 dB.
MKkr1 849.01 MHZ Mkr1 849.00 MHz
Ref Offset 15.85 dB - Ref Offset 15.85 dB
19 geraiv Ref 30,00 dBm -26.773 dBm 19 gessiv Ref 30,00 cBm -21.219 dBm
" u
05 o
n a
22 0
" 0
n @
0o a
Center 849.000 MHz Span 10.00 MHz| Center 849,000 MHz Span 10.00 MHz
#Res BW 51 kHz #VBW 160 kHz' Sweep 5.000 ms (1001 pts)| #Res BW 51 kHz HVBW 160 kHZ' Sweep 5.000 ms (1001 pts)
16QAM High channel 1RB

16QAM High channel FRB
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Kepuight Spectum Arlyrer - UL 25546 R Dates E08/2071 Eepight Spectwen Arulyrer R Diskes E0872071
i T i T eoeme Ao o i S e o
g Type: RIS enter Freq 624.000000 MHz Ay Type- RIS
e v Tg: FresRun AvalHold: 1001100
(Fosimlow | SAem 3008

AvgHold: 100100

Wida -v- Trig: FreeRun
Mkr1 824.000 MHz

PHO:

IFGaird ow Atten: 26 4B
Mkr1 824.000 MHz|

224 Ref Dffset 15.85 dB -19.758 dBm

88 dBm) \DULJEJdW Ref 30.00 dBm

Ref Dffset 15.85 dB
\%:Em Ref 30.00 dBm

ICenter 824.000 MHz Span 6.000 MHz| Center £24.000 MHz Span 6.000 MHz
H#Res BW 30 kHz HVEW 100 kHz* Sweep 3.000 ms (1001 plsn #Res BW 30 kHz HVEW 100 kHz* Sweep 3.000 ms (1001 pts)
QPSK Low channel FRB QPSK Low channel 1RB
peeTn
N Avg Type: RM enter Freq 849.000000 MHz #vg Type: RMS
e R e s a0
IFGaint ow sAnen: 30 d8 IFGaind ow sAnen: 30 d8.
Mkr1 849.000 MHz Mkr1 849.000 MHz
Ref Dffset 15,85 dB Ref Dffset 15,85 dB
1o deic_Ref 5000 aBm -24.204 dBm 19geich,_Ret 50.00 a8 -17.926 dBm
Center 849.000 MHz Span 6.000 MHz Center 849,000 MHz Span 6.000 MHz
#Res BW 30 kHz #VEW 100 kHz* Sweep 3.000 ms (1001 pts) #Res BW 30 kHz HVEW 100 kHz* Sweep 3.000 ms (1001 pts)
PSK High channel FRB PSK High channel 1RB
3MHz ] 9 _QFP 9
e g Type S ! 5 " g Type RIS
T — A 0 I — A tay0
IFGaint ow sAnen: 30 dB. W Gainl ow Anen: 30 dB.
Mkr1 824.000 MHz Mkr1 824.000 MHz
Ref Dffset 1685 dB Ref Offset 16 85 dB
19 deraiv Ref 30.00 dBm -23.356 dBm 19 gessiv Ref 30.00 dBm -18.900 dBm
Center 824.000 MHz Span 6.000 MHz Center £24.000 MHz Span 6.000 MHz
#Res BW 30 kHz #VEW 100 kHz* Sweep 3.000 ms (1001 pts) #Res BW 30 kHz HVEW 100 kHz* Sweep 3.000 ms (1001 pts)
16QAM Low channel FRB 16QAM Low channel 1RB
pight Sl e Araly o Dt GMEAN Lo Ja el Dt B8/2071 Lol
enter Freq 849.000000 MHz N Avg Type: RMS £l . 000 MHz Avg Type: RMS
T — s i I — Ao a0
IFGaint ow sAnen: 30 dB. W Gainl ow Anen: 30 dB.
Mkr1 849.000 MHz Mkr1 849.000 MHz
Ref Dffset 1585 dB Ref Offset 1585 dB
1o deic_Ref 5000 aBm -24.259 dBm 19geich,_Ret 50.00 a8 -17.054 dBm
Center 849.000 MHz Span 8.000 MHz Center 849,000 MHz Span 8.000 MHz
#Res BW 30 kHz #VEW 100 kHz* Sweep 3.000 ms (1001 pts) #Res BW 30 kHz HVEW 100 kHz* Sweep 3.000 ms (1001 pts)
16QAM High channel 1RB

16QAM High channel FRB
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Ceroaht Sy ealrer <UL 2248 R Date LRI [N et s e UL 27540 Dot ST
- -~ L - .A“\r‘;‘rrpt RMS Lo - = I [ sewsea m "A‘.‘;rr,p‘,ms
R Wide -v- Trig: FreeRun AvglHole: 1001100 RO Wide - o AvglHold: 100100
IFGain:l ow Atten: 26 dB IFGalnl ow Atten: 26 dB
Mkr1 823.997 2 MHz| Mkr1 823 997 2 MHz]
Ref Dffset 15685 dB Ref Dffset 15,85 dB
19 deviv Ref 90,00 dBm -23.059 dBm 19 gesiv Ref 30.00 dBm -18.887 dBm
. [
ICenter 824.000 MHz Span 2.800 MHz, ICenter 824.000 MHz Span 2.800 MHz,
#Res BW 15 kHz HVBW 51 kHz* Sweep 4.667 ms (1001 plsn #Res BW 15 kHz HVBW 51 kHz* Sweep 4.667 ms (1001 pts),
QPSK Low channel FRB QPSK Low channel lRB
-qwus_«mw L2546\ R Dates 60877071 [
A'E "rP* RMS enler Fre BJQ nonnnn MHz Mn "n* TRACE
T ek B e kT :
SAnen: 30dB IFGalnl ow sAnen: 30 d8
Mkr1 849.000 0 MHz Mkr1 849.000 0 MHz
Ref Dffset 15,85 dB Ref Dffset 15,85 dB
1o deic_Ref 5000 aBm -24.631 dBm 19geich,_Ret 50.00 a8 -20.109 dBm
Center 849.000 MHz Span 2.800 MHz Center 849.000 MHz Span 2.800 MHz
#Res BW 15 kHz HVBW 51 kHz* Sweep 4.667 ms (1001 pts) #Res BW 15 kHz HVBW 51 kHz* Sweep 4.667 ms (1001 pts)
PSK High channel FRB PSK High channel 1RB
(1Y e R—l = 8 L — —
Avg Type: RMS enter Fre: 824 nonnnn MHz Mn"n’* RMS TRACE E
o rerun ekl e o
IFGainl ow Atten: 26 dB W Gainl ow aAnen: B
Mkr1 824.000 0 MHz| Mkr1 824.000 0 MHz
Ref Dffset 1685 dB Ref Offset 16 85 dB
19 dese_ Ref 30,00 dBm -24.449 dBm 19 ges_ Ret 30.00 0Bm -20.459 dBm
ICenter 824.000 MHz Span 2.800 MHz, Center 824.000 MHz Span 2.800 MHz
#Res BW 15 kHz HVBW 51 kHz* Sweep 4.667 ms (1001 plsn #Res BW 15 kHz HVBW 51 kHz* Sweep 4.667 ms (1001 pts)
16QAM Low channel FRB 16QAM Low channel 1RB
lquSw-dedpu- m\rmsﬂlmm
MEWP‘ RMS enter Fre: HJQ nounna MHz MnTnﬂ RMS
e e e L et
IFGain:d ow sAnen: 30d8 WFGainl ow sAnen: 30 68
Mkr1 849.000 0 MHz Mkr1 849.000 0 MHz
Ref Dffset 1585 dB Ref Offset 1585 dB
19 geraiv Ref 30.00 dBm -26.210 dBm 19 gessiv Ref 30.00 dBm -20.101 dBm
Center 849.000 MHz Span 2.800 MHz Center 849.000 MHz Span 2.800 MHz
#Res BW 15 kHz HVBW 51 kHz* Sweep 4.667 ms (1001 pts) #Res BW 15 kHz HVBW 51 kHz* Sweep 4.667 ms (1001 pts)
16QAM High channel 1RB

16QAM High channel FRB
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NR Band n5

-_ g -_ :
ntekrse A O e - Trig: FreeRun ﬁfé‘.ﬁ&‘.’:‘? &Iﬁnn S L LY Vitde < an Fm Run .f_‘é‘n{&‘.’:‘? mrfnn
IFuIr\IW #Atten: 40 B mamlw
Mkr1 823.96 MH2 Mkr1 823.96 MH2
104w Ref 30.00 dBm -29.109 dBm 1048 Ref 30.00 dBm -20.022 dBm
Log Log
L)
Center 824.00 MHz ‘Span 40.00 MHz Center 824.00 MHz ‘Bpan 40.00 MHz
[#Res BW 200 kH2 #VBW 620 KHZ" #Sweep (#Swp) 38.00 ms (1001 pts) #Res BW 200 kHz FVBW 620 KHZ" #Sweep (2Swp) 38.00 ms (1001 pts)
CP-OFDM QPSK Low channel FRB DFT-s-OFDM QPSK Low channel 1RB
o I;/i
(Conter Fraq 649,000000MHz |
et Fraq 849,000000 W e . g FreeRun s, BRI R CRC RN 11, res i o
IFGainLow #atten: 40 6B IFGainLow #atten: 40 45
Mkr1 849.04 MHz Mkr1 849.04 MHz
[9ga_ Ref 30.00 dBm -31.098 dBm [ggerd_Ref 30.00 aBm -20.398 dBm
| ;
&
'Y
Center 849.00 MHz ‘Span 40.00 MHz Center 848.00 MHz ‘Span 40.00 MHz
[#Res BW 200 kHz #VBW 620 kHz" ssweep {#S8wp) 38.00 ms (1001 pts) #Res BW 200 kHz #VBW 620 kHz" saweep {#Swp) 38.00 ms (1001 pts)
20MHz CP-OFDM QPSK High channel FRB DFT-s-OFDM QPSK High channel 1RB
3 e - S
Tge —— Trig: Free Run Ava|m|d.1maa O Wilde —— Tm Fm Run Avnl"ﬂd.1w|w
IFGainiLow IFGainiLow 088
Mkr1 823.96 MHz Mkr1 823.96 MHz
10dR/div  Ref 30,00 dBm -30.557 dBm 10dRidiv  Ref 30,00 dBm -20.030 dBm
Log Log
| ,
[]
Center 824.00 MHz ‘Span 40.00 MHz Center 824.00 MHz ‘Span 40.00 MHz
#Res BW 200 KHz #VBW 620 KHz" #Sweep (#Swp) 38.00 ms (1001 pts) #Res BW 200 kHz #VBW 620 KHZ" #Sweep (#Swp) 38.00 ms (1001 pts)
CP-OFDM 16QAM Low channel FRB DFT -s-OFDM 16QAM Low channel 1RB
[E=Nr3 E E =R
tomees | ALIGN AUTC 03442 P Hay 24, 200 | ALIGN A0 0535208 PR May 4, 2020
__ I s IEEE __ g Type RS
enter Froq 849.000000 MHz Fge -+ Trig: FresRun A 13008 onier Freq 849.000000 MHz hge - Trig: Free Run AvGiHola: 10100
THSITSS " e e
Mkr1 849.04 MHz Mkr1 849.04 MHz
10<R/d Ref 30.00 dBm 31.694 dBm 10 B Ref 30.00 dBm -23.260 dBm
| ;
‘
¥
¢4
Center 849.00 MHz ‘Span 40.00 MHz Center 849.00 MHz ‘Span 40.00 MHz
[#Res BW 200 kHz #VBW 620 kHz" #Sweep (#8wp) 38.00 ms (1001 pis) #Res BW 200 kHz #VBW 620 kHZ" #Eweep (#Swp) 38.00 ms (1001 pts)
CP-OFDM_16QAM High channel FRB DFT-s-OFDM_16QAM ngh channel 1RB
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AL T
enter Freq 824.000000 MHz

AL W [so oo | comm
enter Freq 824.000000 MHz

#Res BN 150 kHz

g Type
S Tde -+ Tri: Fres Run AvgHald: 1001100 ST Tde v Trg: FresRun AvalHold: 1001100
Fosinion | #Anen:$0d3 S Fosniow | wnen:d0dB e
Mkr1 823.94 MHz Mkr1 823.97 MHz
19de/de_Ref 30.00 dBm 30.785 dBm 19 deise_Ref 30.00 dBm 16.699 dBm
" o
e ] .
n n
® o
Center 824.00 MHz Span 30.00 MHz Center 824.00 MHz Span 30,00 MHz
#VBW 470 kHZ* #swew (#Swp) 38.00 ms (1001 prs) #Res BIW 150 kHz #VBW 470 kHZ* #Sweep (#Swp) 38.00 ms (1001 pts)

CP-OFDM QPSK Low channel FRB

DFT-s-OFDM QPSK Low Channel 1RB

SensEzInT wtcn L

P—— nsw

10 dB/dlv
Log

VGWF WWF
B0 Wilde ~»- Trig: FreeRun VaHAE: 100100 BNO Wida ~»- Trig: FreeRun Vol Tomioo
IFGain:l aw. dhtten: 40 dB. e ARARA IFGainzl ow #Arten: 40.d8.
Mkr1 540 08 MHz
Ref 30.00 dBm 1.817 dBm 19g5iev_ Ref 30.00 dBm
a
"
e
Center 849.00 MHz Span 30.00 MHz Center 849.00 MHz Span 30.00 MHz
#Res BIW 150 kHz #VBW 470 KHZ #Sweep (#Swp) 38.00 ms (1001 pts) #Res BW 150 kHz #VBW 470 KHZ* #Sweep (#Swp) 38.00 ms (1001 pts)

CP-OFDM_QPSK High channel FRB

DFT -s-OFDM QPSK ngh channel 1RB

15MHz

AvglHeld: 1001100

Trig: Fres Run
Hhtten: 40 68

AvglHeld: 100/100

. Trig: FreeRun
dheten: 40 8.

Mkr1 823.97 MHz Mkr1 823 “THHZ
19d8/¢_Ref 30.00 dBm -29.741 dBm 19 deic_Ret 30.00 dBm -14.842 dBm
" r
@
. ¢ .
w u
n n
w o
Center 824.00 MHz Span 30.00 MHz Center 824.00 MHz Span 30.00 MHz
#Res BIW 150 kHz #VBW 470 kHZ #Sweep (#Swp) 38.00 ms (1001 pts) #Res BW 150 kHz H#VBW 470 kHZ* #Sweep (#Swp) 38.00 ms (1001 pts)

CP-OFDM 16QAM Low channel FRB

DFT -s-OFDM 16QAM Low channel 1RB

E e S A T \
S 11 TRl W R SENSE TG
Avg Typ emer Freq 849 nononn MHz Am\m
BNO Wide -w. Trig: FreeRun AvglHold: 1001100 B0 Wide b Trig: FreeRun AvglHole: Toois
IFGaind aw aAtten: 40 48 IFGiaind aw. sthrten: 4048
Joderd Ref 30.00 dBm [0 gBide Ref 30.00 dBm
o Il
i
¢ )
n n
Center 849.00 MHz Span 30.00 MHz Center 849.00 MHz Span 30.00 MHz
#Res BIW 150 kHz #VBW 470 kHz* #Sweep (#Swp) 38.00 ms (1001 pts) #Res BW 150 kHz #VBW 470 kHz* #Sweep (#Swp) 38.00 ms (1001 pts)

CP-OFDM_16QAM High channel FRB

DFT-s-OFDM_16QAM High channel 1RB

Page 42 of 64

UL KOREA LTD. Suwon Laboratory
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL KOREA LTD. Confidential

This report shall not be reproduced except in full, without the written approval of UL KOREA LTD.

FORM ID: FCC_22(05)



REPORT NO: 4791196642-E2V2
FCC ID: ASLSMF956JPN

DATE: 2024-06-10

10MHz

AL w0 oo |
enter Freq 824.000000 MHz

e. Trig: FreeRun AvglHeld: 100/100

Sense-T i Ao
Avg Type
AvglHald: 100/100

AL W [so oo | comm
enter Freq 824.000000 MHz

BNO Wide -+ Trig: FreeRun
IFGaie:d aw

#Res BN 100 kHz

o
Fosinion | #Anen:$0d3 sanen! 2008 =
Mkr1 823.98 MHz Mkr1 823.98 MHz
19de/de_Ref 30.00 dBm 28.054 dBm 19 deise_Ref 30.00 dBm 16.121 dBm
" o
2 0z
n n
® o
Center 824.00 MHz Span 20,00 MHz Center 824.00 MHz Span 20,00 MHz
#VBW 300 kHZ* #swew (#Swp) 38.00 ms (1001 prs) #Res BIW 100 kHz #VBW 300 kHZ* #Sweep (#Swp) 38.00 ms (1001 pts)

CP-OFDM QPSK Low channel FRB

DFT-s-OFDM QPSK Low Channel 1RB

SensEzInT wtcn L

P A ?55-6
, o s L

vaww

W“IF

O Wde ems Trig: FresRun Vet 1000 NG Wide e Trig: FreeRun Vet 1001100
Foaimitaw | Auen: 40d8 Faaimtow " shuten: 4038,
Mkr1 849 cuwz
9g/0_Ref 30.00 dBm 28.938 dBm j9gBian_Ref 30.00 dBm
u o
0 0
o 0
Center 849.00 MHz Span 20.00 MHz Center 829,00 MHz Span 20.00 MHz
#Res BW 100 kHz #VBW 300 kHZ' #Sweep (#Swp) 38.00 ms (1001 pts) #Res B 100 kHz #VBW 300 KHZ' #Sweep (#Swp) 38.00 ms (1001 pts)

CP-OFDM_QPSK High channel FRB

DFT -s-OFDM QPSK ngh channel 1RB

. Trig: FreeRun AvglHeld: 100/100

#Res BW 100 kHz

Trig: Fras Run AvgIHalg: 1001100
#Anen: 40 d8 #Anen: 4048
Mkr1 S“" “GHHZ Mkr1 E-V ESHHZ
19d8/¢_Ref 30.00 dBm dBm 19 deic_Ret 30.00 dBm 5.001 dBm
" r
@
2z 2z
w u
n n
w o
Center 824.00 MHz Span 20.00 MHz Center 824.00 MHz Span 20.00 MHz
#VBW 300 kHZ #Sweep (#Swp) 38.00 ms (1001 pts) #Res BW 100 kHz H#VBW 300 kHZ* #Sweep (#Swp) 38.00 ms (1001 pts)

CP-OFDM 16QAM Low channel FRB

DFT -s-OFDM 16QAM Low channel 1RB

E I—

[ =[Ny

SENSEIN T \

SENSE-TH ATGHATD | AL 3 R
vy Ty enier Freq 049.000000 Wiz MﬂT\/v
S Wde s Trig: Free Run AvglHald: 1001100 ST Wde s Trig: FresRun et oo 100
Foainilow  Auen 048 AARAR Fasiniow | sAmen: 4048
Mkr1 849.02 MHz
[ geic_Ref 30.00 dBm 27.692 dBm [ geic_Ref 30.00 dBm
" o
2s } 0:
n n
Center 849.00 MHz Span 20.00 MHz Center 829.00 MHz Span 20.00 MHz
#Res BW 100 kHz #VBW 300 kHz* #Sweep (#Swp) 38.00 ms (1001 pts) #Res BIW 100 kHz #VBW 300 kHz* #Sweep (#Swp) 38.00 ms (1001 pts)

CP-OFDM_16QAM High channel FRB

DFT-s-OFDM_16QAM High channel 1RB
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DATE: 2024-06-10

AL w0 oo |
enter Freq 824.000000 MHz

e. Trig: FreeRun AvglHeld: 100/100

PO Wi
IFGaind aw

AL W [so oo | comm
enter Freq 824.000000 MHz

Sense-T i Ao
Avg Type
AvglHald: 100/100

. Trig:FreeRun

B W
IFGaie:d aw sthrten: 4048

s | Jalignment Completed

annen: 40 08

[0ge/dy__ Ref 30.00 dBm [9geidv__Ref 30.00 dBm

o o

a: ac

n n

o &
Center 824.000 MHz Span 10.00 MHz Center 824.000 MHz Span 10,00 MHz
#Res BIW 51 kHz #VBW 160 kHz* #Sweep #Swp) 38.00 ms (1001 pts) #VYBW 160 kHz* #Sweep #Swp) 38.00 ms (1001 pts)

#Res BW 51 kHz

CP-OFDM QPSK Low channel FRB

DFT-s-OFDM QPSK Low Channel 1RB

SensEzInT wtcn L

P—— nsw

VG“IF WWF
BN, Wide +»e  Trig: FreeRun Vet 0o ENG Wide e Trig: FreeRun et 1001100
IFGain:l aw. dhtten: 40 dB. IFGainzl ow whtten: 40.dB
Mkr1 849,02 MHz Mkr1 849.01 MHz
194500 Ref 30.00 dBm 26.776 dBm el Ref 30.00 dBm 18.561 dBm
‘. a
0 0
o o
Center 849.000 MHz Span 10.00 MHz Center 249.000 MHz an 10.00 MHz
#Res BIW 51 kHz #VBW 160 KHz* #Sweep (#Swp) 38.00 ms (1001 pts) #Res BW 51 kHz #VBW 160 KHZ #Sweep (FSWp) 38.f no ms (1001 pts)

DFT-s-OFDM_QPSK High channel FRB

DFT -s-OFDM QPSK ngh channel 1RB

5MHz

Trig: Fres Run
Hhtten: 40 68

AvglHeld: 1001100

. Trig: FreeRun
dheten: 40 8.

AvglHeld: 100/100

#Res BW 51 kHz

Mkr1 823.98 MHz Mkr1

19d8/¢_Ref 30.00 dBm -25.653 dBm 19 deic_Ret 30.00 dBm -1

" r

@

2z 2z

w u

n n

w o
Center 824.000 MHz Span 10.00 MHz Center 824,000 MHz Span 10.00 MHz

#VBW 160 kHZ* #Sweep (#Swp) 38.00 ms (1001 pts) H#VBW 160 kHZ* #Sweep (#Swp) 38.00 ms (1001 pts)

#Res BW 51 kHz

CP-OFDM 16QAM Low channel FRB

DFT -s-OFDM 16QAM Low channel 1RB

E I—

o T

[ =[Ny

Avg Ty
AvglHeld: 1001100

BNO Wilde ~+. Trig: FreeRun
IFGaind aw

emer Freg MQ nononn MHz

SENSEIN T \
AmT\m
A foarion

BNO Wide s Trig: FreeRun
FGain:d aw. sthrten: 4048

sanan: 40,48
Mkr1 849.01 MHz

[ geic_Ref 30.00 dBm 26.354 dBm [ geic_Ref 30.00 dBm

" o

2s 0:

n n
Center 849.000 MHz Span 10.00 MHz Center 829.000 MHz Span 10.00 MHz
#Res BW 51 kHz #VBW 160 kHz* #Sweep (#Swp) 38.00 ms (1001 pts) #Res BIW 51 kHz #VBW 160 kHz* #Sweep (#Swp) 38.00 ms (1001 pts)

CP-OFDM_16QAM High channel FRB

DFT-s-OFDM_16QAM High channel 1RB
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REPORT NO: 4791196642-E2V2 DATE: 2024-06-10
FCC ID: ASLSMF956JPN

8.5. CONDUCTED SPURIOUS EMISSIONS

RULE PART(S)
FCC: §82.1051, §22.901, §22.917

LIMITS

The power of any emission outside of the authorized operating frequency ranges must be attenuated
below the transmitting power (P) by a factor of at least 43 + 10 log (P) dB.

TEST PROCEDURE

Per KDB 971168 D01 Power Meas License Digital Systems v03r01

The RF output of the transmitter was connected to a spectrum analyzer through a calibrated coaxial
cable. Sufficient scans were taken to show the out-of-band Emissions, if any, up to 10th harmonic.
Multiple sweeps were recorded in maximum hold mode using a peak detector to ensure that the worst-
case emissions were caught.

a) Setthe RBW = 100 kHz for emission below 1 GHz
(Tests were performed 1MHz [Worst case], to sweep 1 time for all frequency range)
b) Set VBW = 3 x RBW,;
c) Setspan = 1.5 times the OBW;
d) Sweep time = auto couple;
e) Detector = rms;
f)  Ensure that the number of measurement points = Max (40001);
g) Trace mode = average(WCDMA, LTE, 5G NR), Max hold(GSM);

NOTE1

GSM : It was tested at GPRS as worst case (the highst output power and density).

UMTS: It was tested at REL 99 as worst case (the highst output power and density).

LTE: It was tested at 1RB QPSK as worst case (the highst output power and density).

5G NR: All Waveforms (CP-OFDM vs DFT-s_OFDM) and modulations (rt/2 BPSK, QPSK, 16QAM,
64QAM, 256QAM) were investigated to determine the worst case configuration. All modes of operation
were investigated and the worst case configuration results are reported in this section.

NOTE2
Please refer to section 5.4 for bandwidth and RB setting about LTE, 5G NR bands.

RESULTS
See the following pages.
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DATE: 2024-06-10

REPORT NO: 4791196642-E2V2
FCC ID: ASLSMF956JPN

8.5.1. OUT OF BAND EMISSIONS RESULT

—
Xeah Specimam Recyeer UL, 25508 R Dot &/08/2021 [E=mn =
AL W lsoe o SENsEN ALIGH AUTO 06:31,32 PHitay 0
Avg Type: RMS
PNO: Fast —+—  Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 38 dB

Ref Offset 15.85 dB
HFE‘” v__Ref 40.00 dBm
, v

Stop 10.000 GHz
Sweep 18.67 ms (40001 pts]

Start 30 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz*
FUNCTION WOTH

1 824,86 MHz 32.200 dBm
f 9.165 76 GHz -21.539 dBm

3
4
5
6
7
]
g
10
1
e Tarus
Low channel
.
Keysight Spectrum Analyzer - UL: 25545 | R Date: 6/08/2021 [E=SE= ==
AL w _ |sog oc SENSEN ALIGH AUTO 06:30:55 Phhay 05,2024
Avg Type: RMS. Y
RO Fhst +»- Trig: FreeRun AvglHold: 1001100
IEGain:Low #Atten: 38 dB
T
Ref Offset 15.85 dB Vikr
10 dBidiv  Ref 40.00 dBm
Log
Y
GPRS
Start 30 MHz Stop 10.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 18.67 ms (40001 pts]

837.32 MHz 32.402 dBm
8.986 05 GHz -22.018 dBm

N

N
3
4
[ ]
[]
7
8
8
10
11

Mid channel
prewm—Y
RF 50 G 0C [ sewse:INT] ALIGN AUTO |
Avg Type: RMS.

AvgHold: 100/100

—+  Trig: Free Run
#Atten: 38 dB

PNO: F:
IFGain:Low

Ref Offset 15.85 dB
10 dBidiv__ Ref 40.00 dBm
Log oT

Stop 10.000 GHz
Sweep 18.67 ms (40001 pts]

Start 30 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz*
FONC TN

[ MiRf wODE] TR scL
1 N 1 84953 MHz 32.443 dBm
N 3.823 59 GHz -21.978 dBm
3
4
5
[]
7
8
9
10
1
High channel
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