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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

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

MODEL NUMBER: SC-53F, SCG33

SERIAL NUMBER: R3CX90B4MYB, R3CX90B502Z, R3CX90B504W (CONDUCTED);

R3CX90B4JDN, R3CX90B4JWL (RADIATED);

DATE TESTED: 2024-10-30 — 2024-11-27,

APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC PART 22H, 90S 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.

FCC 47 CFR Part 90.

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

NGO~ WNE

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 and NFC.
This test report addresses the WWAN operational mode.

Representative Difference Derivative model
model SCG33
Hardware Same
SC-53F
Software The Ul has changed according to Service Provider

The model SC-53F 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:

GSM
FCC Part 22
Frequency Range Conducted Radiated
Band ANT Modulation
[MHz] Awg [dBm] Awg [mW] Awg [dBm] Awg [mW]
GPRS 33.09 2037.04 29.04 801.68
GSM 850 A 824.20 ~ 848.80
EGPRS 25.67 368.98 21.22 132.43
WCDMA
FCC Part 22
Frequency Range i Conducted Radiated
Band ANT Modulation
[MHZ] Avg [dBm] Avg [mW] Avg [dBm] Avg [mW]
Rel. 99 24.22 264.07 19.27 84.53
Band 5 A 826.40 ~ 846.60
HSDPA 23.26 211.77 18.45 69.98
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LTE Band 26 (Part 90)

FCC Part 90
Frequency Range BandWidth X Conducted Radiated
Band ANT Modulation
[MHZ] [MHz] Avg [dBm] Avg [mW] Avg [dBm] Avg [mW]
QPSK 24.42 276.69 18.35 68.39
821.50 15 16QAM 23.71 234.96 17.32 53.95
64QAM 23.17 207.49
QPSK 24.55 285.10 18.23 66.53
819.00 10 16QAM 23.61 229.61 17.09 51.17
64QAM 22.50 177.83
QPSK 24.68 293.76 18.28 67.30
Band 26 A 816.50 ~ 821.50 5 16QAM 23.60 229.09 17.48 55.98
64QAM 22.87 193.64
QPSK 24.50 281.84 18.11 64.71
815.50 ~ 822.50 3 16QAM 24.01 251.77 17.07 50.93
64QAM 22.76 188.80
QPSK 24.55 285.10 17.09 51.17
814.70 ~ 823.30 1.4 16QAM 23.65 231.74 18.12 64.86
64QAM 22.66 184.50
LTE Band 26 (Straddle)
Straddle
Frequency Range BandWidth . Conducted Radiated
Band ANT Modulation
[MHz] [MHz] Avg [dBm] Avg [mW] Avg [dBm] Avg [mW]
QPSK 24.55 285.10 18.47 70.31
15 16QAM 24.13 258.82 17.54 56.75
64QAM 22.91 195.43
QPSK 24.51 282.49 18.79 75.68
10 16QAM 24.08 255.86 17.69 58.75
64QAM 22.63 183.23
QPSK 24.55 285.10 18.48 70.47
Band 26 A 824.00 5 16QAM 23.95 248.31 17.41 55.08
64QAM 22.74 187.93
QPSK 24.48 280.54 18.33 68.08
3 16QAM 23.38 217.77 17.29 53.58
64QAM 22.36 172.19
QPSK 24.61 289.07 18.45 69.98
1.4 16QAM 23.75 237.14 17.67 58.48
64QAM 22.82 191.43
LTE Band 26 (Part 22)
FCC Part 22
Frequency Range BandWidth X Conducted Radiated
Band ANT Modulation
[MHZ] [MHz] Avg [dBm] Avg [mW] Avg [dBm] Avg [mW]
QPSK 24.60 288.40 20.99 125.60
831.50 ~ 841.50 15 16QAM 24.17 261.22 19.65 92.26
64QAM 23.25 211.35
QPSK 24.59 287.74 20.24 105.68
829.00 ~ 844.00 10 16QAM 24.17 261.22 19.38 86.70
64QAM 22.87 193.64
QPSK 24.74 297.85 20.30 107.15
Band 26 A 826.50 ~ 846.50 5 16QAM 23.99 250.61 19.44 87.90
64QAM 23.01 199.99
QPSK 24.56 285.76 20.49 111.94
825.50 ~ 847.50 3 16QAM 24.01 251.77 19.40 87.10
64QAM 22.80 190.55
QPSK 24.66 292.42 20.03 100.69
824.70 ~ 848.30 1.4 16QAM 23.82 240.99 18.90 77.62
64QAM 22.87 193.64
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NR Band n5
FCC Part 22
Frequency Range BandWidth ) Conducted Radiated
Band ANT Modulation Mode
[MHz] [MHz] Avg [dBm] Avg [mW] Avg [dBm] Avg [mW]
/2 BPSK 23.85 242.66
QPSK 23.86 243.22 20.91 123.31
DFT-s OFDM 16QAM 23.06 202.30 19.97 99.31
64QAM 21.48 140.60
834.00 - 839.00 20 256QAM 19.24 83.95
QPSK 22.51 178.24
16QAM 22.03 159.59
CP-OFDM
64QAM 20.69 117.22
256QAM 17.48 55.98
/2 BPSK 23.86 243.22
QPSK 23.83 241.55 20.41 109.90
DFT-s OFDM 16QAM 22.94 196.79 19.14 82.04
831.50 - 841.50 15
64QAM 21.50 141.25
n5 A 256QAM 19.37 86.50
CP-OFDM QPSK 22.19 165.58
/2 BPSK 23.83 241.55
QPSK 23.81 240.44 20.43 110.41
DFT-s OFDM 16QAM 22.96 197.70 19.31 85.31
829.00 - 844.00 10
64QAM 21.57 143.55
256QAM 19.42 87.50
CP-OFDM QPSK 22.20 165.96
/2 BPSK 23.89 244.91
QPSK 23.90 245.47 20.25 105.93
DFT-s OFDM 16QAM 22.92 195.88 19.01 79.62
826.50 - 846.50 5
64QAM 21.53 142.23
256QAM 19.25 84.14
CP-OFDM QPSK 22.23 167.11
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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 (dBd)
GSM850 / WCDMA Band 5/ LTE Band 26 / NR Band n5 A 29
814 - 849 MHz :
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5.4. WORST-CASE ORIENTATION

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

e 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.

e LTE Bands
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, and 64QAM modulations. It was found QPSK and 16QAM results were
worst case.

e NRnN5
The worst-case scenario for all measurements is based on the average conducted output
power measurement investigation results. OQutput power measurements were measured on
/2 BPSK, QPSK, 16QAM, 64QAM and 256QAM modulations. It was found QPSK and
16QAM results were worst case.

NR Band NSA
n5 LTE B2, 66

LTE Band 5

LTE Band 5 (Frequency range: 824-849 MHz) is covered by LTE Band 26 (Frequency range:
814-849 MHz) due to overlapping frequency range, same maximum tune-up limit and same
channel bandwidth.
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® Conducted Spurious Emission

Highest conducted output power setting for each bands

LTE Band ANT F”“zmezr;cy Ba(",\mz';“h RB size RB offset
816.50 1 12
821.50 5 1 0
" A 824.00 1.4 1 0
826.50 1 12
836.50 5 1 12
846.50 1 0

NR Band ANT F“(’mezr;cy Ba(”l\ﬁﬁz'g“h RB size RB offset
826.50 1 1
5 A 836.50 5 1 13
846.50 1 1

® Radiated Spurious Emission
Highest ERP setting for each bands

LTE Band ANT F’%‘\"“A‘ﬁgcy Ba(”l\mz';“h RB size RB offset
821.50 15 1 37
824.00 10 1 25
26 A 831.50 1 37
836.50 15 1 74
841.50 1 37

NR Band ANT Fre(l‘\’/l‘:fz';cy Ba(”l\mz';”h RB size RB offset
834.00 1 53
5 A 836.50 20 1 53
839.00 1 53

The fundamental and radiated spurious emission were investigated in three orthogonal

orientations X, Y and Z it was determined that below orientation was worst-case orientation for

each band.
ERP RSE

Band ANT
% z X Y
GSM 850 A o) - - o
WCDMA B5 A o - -
LTE B26 A o - o
NR n5 A o - o

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.
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA800 R37W75RPPJASEB N/A
Data Cable SAMSUNG EP-DA705 N/A N/A
/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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SETUP DIAGRAM FOR TESTS (RADIATED 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
Ame;ggjgggc:waiz‘m'e ETS 3121D DB-4 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 | 2026-07-23
Antenna, Horn, 40 GHz ETS 3116C 00168645 | 2025-10-06
Preamplifier ETS 3116C-PA 00168841 | 2025-07-25
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB 9163 750 2026-07-30
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB 9163 845 2026-07-30
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB 9163 749 2026-08-12
Antenna, Horn, 18 GHz ETS 3115 00167211 | 2026-07-17
Antenna, Horn, 18 GHz ETS 3115 00161451 | 2026-07-17
Antenna, Horn, 18 GHz ETS 3117 00168724 | 2026-07-17
Antenna, Horn, 18 GHz ETS 3117 00168717 | 2026-07-17
Communications Test Set R&S CMW500 169797 2025-07-23
DC Power Supply Agilent/HP E3640A MY54226395 | 2025-07-24
Preamplifier, 1000 MHz Sonoma 310N 341282 2025-07-22
Preamplifier, 1000 MHz Sonoma 310N 370599 2025-07-22
Preamplifier, 1000 MHz Sonoma 310N 351741 2025-07-22
Preamplifier, 18 GHz Miteq AFS42-00101800-25-5-42 2029169 2025-07-23
Preamplifier, 18 GHz B&Z Technologies, LLC BZR-01001800-231040-182020 28451 2025-07-22
Preamplifier, 18 GHz B&Z Technologies, LLC BZR-01001800-231040-181515 23576 2025-07-25
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54170614 | 2025-07-24
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54490312 | 2025-01-03
Spectrum Analyzer, 44 GHz KEYSIGHT N9030B MY57143717 | 2025-07-23
EMI Test Receive, 40 GHz R&S ESU40 100439 2025-07-23
EMI Test Receive, 40 GHz R&S ESU40 100457 2025-07-22
High Pass Filter 1.2GHz Micro-Tronics HPM50108-02 G005 2025-07-23
High Pass Filter 1.2GHz Micro-Tronics HPM50108-02 G006 2025-07-23
High Pass Filter 2.8GHz Micro-Tronics HPM50111-02 010 2025-07-23
High Pass Filter 2.8GHz Micro-Tronics HPM50111-02 011 2025-07-23
High Pass Filter 4GHz Micro-Tronics HPM50118-02 G001 2025-07-23
High Pass Filter 4GHz Micro-Tronics HPM50118-02 G002 2025-07-23
Attenuator PASTERNACK PE7087-10 A009 2025-07-23
Attenuator PASTERNACK PE7087-10 A001 2025-07-23
Attenuator PASTERNACK PE7087-10 A008 2025-07-23
Attenuator PASTERNACK PE7004-10 2 2025-07-23
Attenuator PASTERNACK PE7395-10 A011 2025-07-25
Antenna, Loop, 9kHz-30MHz R&S HFH2-Z2 100418 2025-09-07
Temperature Chamber ESPEC SH-642 93001109 | 2025-07-23
Power Splitter MINI-CIRCUITS WA1534 UL003 2025-01-03
Power Splitter MINI-CIRCUITS WA1534 UL004 2025-01-03
UXM5G 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
Ante””ggoliltée'fsl(;mare uL ULiM Ver 1.06
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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 Complies
2.1049 Occupied Bandwidth (99%) N/A Complies
22.917(a) Conducted Band Edge / 13 dB c i
. a - m omplies
Conducted Spurious Emission Conducted
90.691 Emission Mask Section 8.4.1 Complies
28355 F Stabilit 25 Compli
requency Stabili : m omplies
90.213 a / / PP
22.913(a)(5) 38.5 dBm
Effective Radiated Power Complies
22.917(a) , ) o )
Radiated Spurious Emission -13 dBm Complies
90.691(a)
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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.
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FCC ID: ASBLSMA253JPN

DATE: 2024-11-27

8.1.1. CONDUCTED AVERAGE OUTPUT POWER

GSM
Maximum Average Power (dBm)
Mode Coding Scheme ;':tz Measured Pwr Tune-up Limit
Burst Pwr Frame Pwr Burst Pwr Frame Pwr
33.04 23.85
;j{x) Cs1 1 33.09 23.90 34.5 25.3
32.91 23.72
33.05 23.86
1 33.06 23.87 34.5 25.3
32.88 23.69
31.58 25.40
2 31.63 25.45 32.5 26.3
GPRS 31.48 25.30
(GMSK) st 29.09 24.67
3 29.22 24.80 30.0 25.6
29.09 24.67
27.58 24.41
4 27.75 24.58 28.5 25.3
27.68 24.51
25.54 16.35
1 25.67 16.48 26.0 16.8
25.64 16.45
24,15 17.97
2 24.32 18.14 25.0 18.8
EGPRS 24.30 18.12
(B8PSK) MESS 21.48 17.06
3 21.85 17.43 22.5 18.1
21.82 17.40
20.08 16.91
4 20.27 17.10 21.0 17.8
20.29 17.12
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WCDMA B5
Ve UL Freq. Maximum Average Power (dBm) _
(MH2) Measured Pwr MPR Tune-up Limit
4132 826.4 24.19
Release 99 Rel 99 4183 836.6 24.09 N/A 25.0
(RMC, 12.2 Kbps)
4233 846.6 24.22
4132 826.4 23.22
Subtest 1 4183 836.6 23.11 0 24.0
4233 846.6 23.23
4132 826.4 23.25
Subtest 2 4183 836.6 23.14 0 24.0
HSDPA 4233 846.6 23.26
4132 826.4 22.81
Subtest 3 4183 836.6 22.69 0.5 235
4233 846.6 22.81
4132 826.4 22.78
Subtest 4 4183 836.6 22.66 0.5 23.5
4233 846.6 22.79
4132 826.4 21.24
Subtest 1 4183 836.6 21.13 0 23.5
4233 846.6 21.23
4132 826.4 21.25
Subtest 2 4183 836.6 21.13 2 215
4233 846.6 21.22
4132 826.4 21.23
HSUPA Subtest 3 4183 836.6 21.12 1 22.5
4233 846.6 21.20
4132 826.4 20.74
Subtest 4 4183 836.6 20.64 2 215
4233 846.6 20.73
4132 826.4 22.22
Subtest 5 4183 836.6 22.11 0 23.5
4233 846.6 22.19
4132 826.4 23.23
Subtest 1 4183 836.6 23.12 0 24.0
4233 846.6 23.21
4132 826.4 23.20
Subtest 2 4183 836.6 23.12 0 24.0
DC-HSDPA 4233 846.6 23.24
4132 826.4 22.69
Subtest 3 4183 836.6 22.61 0.5 235
4233 846.6 22.71
4132 826.4 22.73
Subtest 4 4183 836.6 22.60 0.5 23.5
4233 846.6 22.72
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LTE Band 26

Maximum Average Power (dBm)
BW . RB Measured Pwr (dBm;
(MHZ) Riecs RERIccetoy offset 26765 T 2679 (zess)s 26915 26965 MPR Tune-up Limit
821.50 MHz 824.00 MHz 831.50 MHz 836.50 MHz 841.50 MHz
1 0 24.25 24.35 24.49 24.40 24.47 0.0 25.5
1 37 24.42 24.55 24.60 24.48 24.57 0.0 25.5
1 74 24.35 24.40 2451 24.52 24.52 0.0 25.5
QPSK 36 0 23.38 23.42 23.50 23.55 23.58 1.0 24.5
36 20 23.46 23.48 23.53 23.56 23.60 1.0 24.5
36 39 23.48 23.49 23.52 23.56 23.58 1.0 24.5
75 0 23.45 23.48 23.57 23.57 23.59 1.0 24.5
1 0 23.51 23.96 23.41 23.67 24.02 1.0 24.5
1 37 23.71 24.13 23.49 23.80 24.17 1.0 24.5
1 74 23.63 23.99 23.41 23.76 24.10 1.0 24.5
15 MHz 16QAM 36 0 22.42 22.50 22.54 22.60 22.65 2.0 23.5
36 20 22.49 22.56 22.55 22.61 22.68 2.0 235
36 39 22.52 22.55 22.58 22.61 22.63 2.0 23.5
75 0 22.49 22.58 22.58 22.57 22.68 2.0 23.5
1 0 23.00 22.65 22.40 23.11 22.76 2.0 23.5
1 37 23.17 22.91 22.51 23.25 22.87 2.0 235
1 74 23.13 22.78 22.40 23.22 22.86 2.0 23.5
64QAM 36 0 21.55 21.66 21.74 21.76 21.77 3.0 22,5
36 20 21.66 21.75 21.79 21.77 21.73 3.0 22.5
36 39 21.67 21.77 21.76 21.67 21.72 3.0 22,5
75 0 21.69 21.61 21.75 21.76 21.66 3.0 22.5
BW . RB Measured Pwr (dBm) »
(MH2) Mode RB Allocation o 26740 26790 26840 26865 26990 MPR Tune-up Limit
819.00 MHz 824.00 MHz 829.00 MHz 831.50 MHz 844.00 MHz
1 0 24.37 24.41 24.57 24.49 24.57 0.0 25.5
1 25 24.36 24.51 24.44 24.58 24.55 0.0 25.5
1 49 24.55 24.46 24.54 24.59 24.56 0.0 25.5
QPSK 25 0 23.44 23.51 23.58 23.59 23.66 1.0 24.5
25 12 23.48 23.52 23.56 23.59 23.63 1.0 24.5
25 25 23.50 23.56 23.60 23.62 23.63 1.0 24.5
50 0 23.48 23.55 23.56 23.59 23.64 1.0 24.5
1 0 23.38 24.03 23.49 23.51 24.16 1.0 24.5
1 25 23.41 24.08 23.38 23.58 24.08 1.0 24.5
1 49 23.61 24.02 23.42 23.55 24.17 1.0 24.5
10 MHz 16QAM 25 0 22.48 22.58 22.61 22.58 22.72 2.0 235
25 12 22.50 22.57 22.60 22.61 22.68 2.0 23.5
25 25 22.55 22.62 22.62 22.64 22.68 2.0 23.5
50 0 22.51 22.57 22.60 22.61 22.67 2.0 23.5
1 0 22.34 22.58 22.87 22.41 22.71 2.0 235
1 25 22.29 22.62 22.73 22.52 22.71 2.0 23.5
1 49 22.50 22.63 22.82 22.48 22.72 2.0 235
64QAM 25 0 21.64 21.72 21.75 21.81 21.76 3.0 22.5
25 12 21.67 21.75 21.75 21.77 21.73 3.0 225
25 25 21.73 21.78 21.77 21.82 21.71 3.0 22.5
50 0 21.64 21.67 21.76 21.74 21.65 3.0 22.5
Measured Pwr (dBm)
(IEI;HWZ) Mode RB Allocation OfF::et 26715 26765 26790 26815 26865 27015 MPR Tune-up Limit
816.50 MHz 821.50 MHz 824.00 MHz 826.50 MHz 831.50 MHz 846.50 MHz
1 0 24.42 24.53 24.44 24.57 24.58 24.60 0.0 25.5
1 12 24.45 24.58 24.54 24.59 24.74 24.56 0.0 25.5
1 24 24.43 24.68 24.55 24.48 24.60 24.29 0.0 25.5
QPSK 12 0 23.42 23.49 23.54 23.55 23.55 23.68 1.0 24.5
12 7 23.43 23.49 23.56 23.50 23.57 23.65 1.0 24.5
12 13 23.47 23.50 23.55 23.51 23.55 23.60 1.0 24.5
25 0 23.50 23.54 23.58 23.57 23.62 23.68 1.0 24.5
1 0 23.41 23.47 23.88 23.55 23.48 23.99 1.0 24.5
1 12 23.44 23.51 23.95 23.59 23.60 23.96 1.0 24.5
1 24 23.48 23.60 23.92 23.52 23.56 23.97 1.0 24.5
5 MHz 16QAM 12 0 22.41 22.54 22.70 22.54 22.60 22.86 2.0 23.5
12 7 22.43 22.54 22.74 22.49 22.59 22.81 2.0 23.5
12 13 22.44 22.57 22.73 22.50 22.60 22.75 2.0 23.5
25 0 22.60 22.55 22.57 22.66 22.61 22.64 2.0 235
1 0 22.80 22.61 22.66 22.95 22.66 22.79 2.0 235
1 12 22.85 22.65 22.72 23.01 22.79 22.83 2.0 23.5
1 24 22.87 22.72 22.74 22.88 22.71 22.77 2.0 23.5
64QAM 12 0 21.62 21.63 21.66 21.77 21.75 21.71 3.0 22.5
12 7 21.61 21.65 21.69 21.79 21.76 21.68 3.0 22.5
12 13 21.63 21.66 21.68 21.75 21.76 21.63 3.0 22.5
25 0 21.62 21.60 21.70 21.78 21.73 21.70 3.0 225
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Measured Pwr (dBm)
(Iinz) Mode RB Allocation of?sBet 26705 26775 26790 26805 26865 27025 MPR Tune-up Limit
815.50 MHz 822.50 MHz 824.00 MHz 825.50 MHz 831.50 MHz 847.50 MHz

1 0 24.36 24.37 24.45 24.56 24.38 24.56 0.0 25.5

1 8 24.31 24.38 24.46 24.49 24.46 24.46 0.0 25.5

1 14 24.37 24.50 24.48 24.51 24.48 24.21 0.0 25.5

QPSK 8 0 23.36 23.45 23.48 23.53 23.51 23.62 1.0 24.5

8 4 23.37 23.53 23.48 23.47 23.51 23.54 1.0 24.5

8 7 23.40 23.48 23.49 23.52 23.51 23.53 1.0 24.5

15 0 23.40 23.49 23.49 23.55 23.54 23.57 1.0 24.5

1 0 23.30 23.93 23.33 23.51 23.96 23.46 1.0 24.5

1 8 23.27 23.91 23.34 23.45 23.95 23.38 1.0 24.5

1 14 23.36 24.01 23.38 23.53 24.01 23.41 1.0 24.5

3 MHz 16QAM 8 0 22.43 22.55 22.48 22.57 22.64 22.60 2.0 23.5

8 4 22.43 22.60 22.48 22.54 22.60 22.52 2.0 235

8 7 22.43 22.57 22.45 22.53 22.61 22.52 2.0 23.5

15 0 22.39 22.48 22.55 22.52 22.57 22.60 2.0 235

1 0 22.47 22.70 22.28 22.69 22.72 22.37 2.0 23.5

1 8 22.39 22.66 22.31 22.53 22.80 22.35 2.0 23.5

1 14 22.48 22.76 22.36 22.62 22.75 22.40 2.0 23.5

64QAM 8 0 21.49 21.64 21.67 21.62 21.74 21.72 3.0 225

8 4 21.49 21.66 21.71 21.63 21.76 21.68 3.0 22.5

8 7 21.52 21.68 21.70 21.64 21.78 21.68 3.0 225

15 0 21.56 21.63 21.68 21.69 21.73 21.61 3.0 22.5
BW . RB Measured Pwr (dBm) »
(MHz) Mode RB Allocation offset 26697 26783 26790 26797 26865 27033 MPR Tune-up Limit

814.70 MHz 823.30 MHz 824.00 MHz 824.70 MHz 831.50 MHz 848.30 MHz

1 0 24.30 24.47 24.61 24.50 24.53 24.16 0.0 25.5

1 3 24.24 24.46 24.50 24.46 24.50 24.10 0.0 25.5

1 5 24.33 24.55 24.60 24.50 24.58 24.05 0.0 25.5

QPSK 3 0 24.36 24.48 24.41 24.50 24.59 24.46 0.0 25.5

3 1 24.34 24.48 24.38 24.50 24.60 24.51 0.0 25.5

3 3 24.34 24.54 24.46 24.50 24.66 24.45 0.0 25.5

6 0 23.39 23.50 23.53 23.54 23.55 23.56 1.0 24.5

1 0 22.90 23.46 23.17 23.39 23.53 23.20 1.0 24.5

1 3 23.23 23.43 23.16 23.38 23.54 22.90 1.0 24.5

1 5 23.25 23.54 23.17 23.42 23.57 22.91 1.0 24.5

1.4 MHz 16QAM 3 0 23.42 23.62 23.71 23.57 23.67 23.75 1.0 24.5

3 1 23.47 23.62 23.70 23.63 23.67 23.81 1.0 24.5

3 3 23.44 23.65 23.75 23.59 23.70 23.82 1.0 24.5

6 0 22.37 22.35 22.50 22.53 22.45 22.55 2.0 23.5

1 0 22.16 22.55 22.77 22.33 22.65 22.83 2.0 235

1 3 22.20 22.55 22.82 22.34 22.60 22.83 2.0 23.5

1 5 2217 22.66 22.76 22.34 22.69 22.76 2.0 235

64QAM 3 0 22.46 22.45 22.80 22.57 22.54 22.87 2.0 23.5

3 1 22.41 22.47 22.79 22.58 22.56 22.83 2.0 23.5

3 3 22.44 22.49 22.81 22.61 22.62 22.87 2.0 23.5

6 0 21.75 21.73 21.66 21.90 21.83 21.64 3.0 22.5
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NR Band n5
Maximum Average Power (dBm)
Measured Pwr (dBm)
(Sx\lz) Modulation Mode RB Allocation ofoet 166800 167300 167800 MPR Tune-up Limit
834.00 MHz 836.50 MHz 839.00 MHz
1 0 23.36 23.35 23.30 0.5 24.5
1 1 23.55 23.45 23.63 0.0 25.0
1 52 23.78 23.46 23.70 0.0 25.0
1 104 23.50 23.43 23.47 0.0 25.0
/2 BPSK 1 105 23.02 22.96 22.84 0.5 24.5
50 0 22.77 22.83 22.76 0.5 24.5
50 28 23.79 23.85 23.82 0.0 25.0
50 56 22.77 22.64 22.57 0.5 24.5
100 0 22.75 22.76 22.73 0.5 24.5
1 0 23.04 23.03 23.02 1.0 24.0
1 1 23.57 23.59 23.62 0.0 25.0
1 52 23.77 23.85 23.71 0.0 25.0
1 104 23.51 23.51 23.47 0.0 25.0
QPSK 1 105 22.66 22.60 22.48 1.0 24.0
DFT-s-OFDM 50 0 22.76 22.83 22.75 1.0 24.0
50 28 23.79 23.86 23.80 0.0 25.0
50 56 22.78 22.63 22.56 1.0 24.0
100 0 22.74 22.77 22.73 1.0 24.0
1 0 21.94 21.98 21.83 2.0 23.0
1 1 22.72 22.82 22.80 1.0 24.0
1 52 22.91 22.96 22.87 1.0 24.0
1 104 22.65 22.68 22.63 1.0 24.0
16QAM 1 105 21.48 21.40 20.96 2.0 23.0
50 0 22.06 22.06 22.01 2.0 23.0
20 MHz 50 28 23.06 23.00 22.90 1.0 24.0
50 56 21.88 21.72 21.62 2.0 23.0
100 0 21.97 21.87 21.81 2.0 23.0
64QAM 1 1 21.32 21.45 21.48 2.5 22.5
256QAM 1 1 19.24 19.16 19.19 4.5 20.5
1 0 21.18 21.14 21.09 3.0 22.0
1 1 22.03 22.03 22.01 1.5 23.5
1 52 22.04 22.07 21.90 1.5 23.5
1 104 21.67 21.55 21.47 1.5 23.5
QPSK 1 105 20.29 20.22 20.18 3.0 22.0
50 0 21.12 21.08 21.05 3.0 22.0
50 28 22.51 22.48 22.39 1.5 23.5
50 56 20.95 20.82 20.77 3.0 22.0
100 0 21.05 20.97 20.92 3.0 22.0
1 0 20.75 20.70 20.70 3.0 22.0
CP-OFDM 1 1 21.66 21.64 21.63 2.0 23.0
1 52 21.61 21.71 21.65 2.0 23.0
1 104 21.33 21.25 21.25 2.0 23.0
16QAM 1 105 20.40 20.36 20.29 3.0 22.0
50 0 21.14 21.11 21.04 3.0 22.0
50 28 22.03 22.00 21.89 2.0 23.0
50 56 20.99 20.88 20.78 3.0 22.0
100 0 21.00 20.95 20.90 3.0 22.0
64QAM 1 1 20.69 20.55 20.47 3.5 21.5
256QAM 1 1 17.47 17.48 17.46 6.5 18.5
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a o Measured Pwr (dBm)
(MH2) Modulation Mode RB Allocation offset 166300 167300 168300 MPR Tune-up Limit
831.50 MHz 836.50 MHz 841.50 MHz
1 0 23.37 23.32 23.42 0.5 24.5
1 1 23.57 23.62 23.79 0.0 25.0
1 39 23.57 23.66 23.61 0.0 25.0
1 76 23.57 23.60 23.51 0.0 25.0
/2 BPSK 1 77 23.55 23.46 22.89 0.5 245
36 0 22.75 22.82 22.82 0.5 245
36 21 23.78 23.86 23.69 0.0 25.0
36 42 22.89 22.72 22.57 0.5 24.5
75 0 22.81 22.81 22.72 0.5 24.5
1 0 23.02 22.99 23.04 1.0 24.0
1 1 23.63 23.67 23.78 0.0 25.0
DFT-s-OFDM 1 39 23.68 23.80 23.62 0.0 25.0
15 MHz 1 76 23.69 23.55 23.47 0.0 25.0
QPSK 1 77 22.92 22.66 22.51 1.0 24.0
36 0 22.74 22.81 22.79 1.0 24.0
36 21 23.77 23.83 23.67 0.0 25.0
36 42 22.90 22.73 22.57 1.0 24.0
75 0 22.79 22.81 22.73 1.0 24.0
1 22.78 22.85 22.94 1.0 24.0
16QAM 1 39 22.89 22.93 22.72 1.0 24.0
1 76 22.86 22.72 22.66 1.0 24.0
64QAM 1 1 21.39 21.39 21.50 2.5 22.5
256QAM 1 1 19.26 19.28 19.37 4.5 20.5
CP-OFDM QPSK 1 1 22.06 22.05 22.19 1.5 235
Measured Pwr (dBm)
(Ssz) Modulation Mode RB Allocation Oﬁit 165800 167300 168800 MPR Tune-up Limit
829.00 MHz 836.50 MHz 844.00 MHz
1 0 23.47 23.35 23.19 0.5 24.5
1 23.57 23.47 23.65 0.0 25.0
1 26 23.52 23.48 23.51 0.0 25.0
1 49 23.52 23.51 23.50 0.0 25.0
/2 BPSK 1 50 23.45 23.11 22.88 0.5 24.5
25 0 22.80 22.83 22.75 0.5 24.5
25 13 23.73 23.83 23.67 0.0 25.0
25 26 22.80 22.80 22.62 0.5 245
50 0 22.74 22.83 22.69 0.5 24.5
1 0 23.16 23.05 22.83 1.0 24.0
1 1 23.61 23.75 23.68 0.0 25.0
10 MHz DFT-s-OFDM 1 26 23.60 23.78 23.47 0.0 25.0
1 49 23.78 23.65 23.52 0.0 25.0
QPSK 1 50 23.14 22.74 22.53 1.0 24.0
25 0 22.77 22.81 22.76 1.0 24.0
25 13 23.74 23.81 23.67 0.0 25.0
25 26 22.79 22.80 22.62 1.0 24.0
50 0 22.74 22.82 22.69 1.0 24.0
1 1 22.85 22.91 22.76 1.0 24.0
16QAM 1 26 22.80 22.96 22.68 1.0 24.0
1 49 22.96 22.79 22.68 1.0 24.0
64QAM 1 1 21.50 21.47 21.57 2.5 22.5
256QAM 1 1 19.42 19.32 19.42 4.5 20.5
CP-OFDM QPSK 1 1 22.09 22.20 22.12 1.5 23.5
BW RB Measured Pwr (dBm)
(MHZ) Modulation Mode RB Allocation . 165300 167300 169300 MPR Tune-up Limit
826.50 MHz 836.50 MHz 846.50 MHz
1 0 23.42 23.39 23.38 0.5 24.5
1 1 23.57 23.71 23.61 0.0 25.0
1 13 23.57 23.66 23.58 0.0 25.0
1 23 23.66 23.89 23.61 0.0 25.0
/2 BPSK 1 24 23.33 23.22 22.89 0.5 24.5
12 0 22.84 22.88 22.79 0.5 24.5
12 6 23.79 23.75 23.69 0.0 25.0
12 13 22.76 22.92 22.70 0.5 24.5
25 0 22.79 22.89 22.75 0.5 24.5
1 0 22.98 23.03 22.64 1.0 24.0
1 1 23.64 23.79 23.58 0.0 25.0
DFT-s-OFDM 1 13 23.59 23.90 23.49 0.0 25.0
5 MHz 1 23 23.63 23.72 23.57 0.0 25.0
QPSK 1 24 22.88 22.84 22.47 1.0 24.0
12 0 22.84 22.89 22.77 1.0 24.0
12 6 23.80 23.75 23.62 0.0 25.0
12 13 22.78 22.91 22.69 1.0 24.0
25 0 22.78 22.88 22.75 1.0 24.0
1 1 22.80 22.92 22.74 1.0 24.0
16QAM 1 13 22.77 22.90 22.64 1.0 24.0
1 23 22.85 22.86 22.68 1.0 24.0
64QAM 1 1 21.51 21.45 21.53 2.5 22.5
256QAM 1 1 19.17 19.21 19.25 4.5 20.5
CP-OFDM QPSK 1 1 22.07 22.23 22.02 1.5 23.5
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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

LTE: It was all modulations modulations and worst modulations(QPSK, 64QAM) is repoted.

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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DATE: 2024-11-27

8.2.1. CONDUCTED PEAK TO AVERAGE RESULT

E—*‘lmmmmr.mm : e E@-spnmmmml-.mm : , e
. Tiawrme Mmoo . Tiawrme Mmoo
G o #Aten: 3403 G o #Aten: 3403
Average Power 100 % Average Power 100 %
33.70 dBm 25.80 dBm
96.85 % at 0dB 10% 45,99 % at 0dB 10%
19 19
GSM 100% 0.12dB 0 100% 211dB D1
850 10% 01608 10%  7.93¢8
01%  0.18dB 01%  802dB
0.01% 0.190B ooty 0.01%  804cB ooty
0001% 0.19dB 0001% 805dB
0.0001% 0.19dB 0.001 % 0.0001 % 8.05dB 0.001 %
Peak 0.19.dB Peak 837 dB
33.89 dBm 34.17 dBm
CJ(C)H“mudE 2048 CJ(C)H“mudE 2048
Info BW 10.000 MHz Info BW 10.000 MHz
GPRS Mid channel EGPRS Mid channel
VESSSh Spetiam Aryer Ul SR e VI T o VESSSh Spetiam Aryer Ul SR e VI T o
| emer Wz Racio St None | emer Wz Racio St None
wte  Trig: Free Run Counts:2.00 M/2.00 Mpt wte  Trig: Free Run Counts:2.00 M/2.00 Mpt
#IFGain:low #Aten: 30 dB #IFGain:low wAtten: 30 dB
Average Power oo Average Power .
24.06 dBm 23.07 dBm
55.02 % at 0dB 10% 53.17 % at 0dB 10%
I’ I’
Band 5 100% 15748 01% 100% 16108 01%
10%  2264d8 10%  243d8
01% 26408 01%  287dB
001%  283dB o 001%  3.02dB o
0001% 291dB 0001% 3.11dB
0.0001 % 2.95dB 0.001 % 0.0001% 3.16dB 0.001 %
Peak 2.98dB 31848
27.04 dBm 26.25 dBm
00001 %5 =T 00001 %5 =T
Info BW 5.0000 MHz Info BW 5.0000 MHz
REL99 Mid channel HSDPA Mid channel
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LTE Band 26 (Part 90)

EL =13 (= Kieysighi Spectrum Analyze: - L5100 =13
L T o T st o ETETE 02200 PO, 202 i 2 o o Srs s Otoa, e
enter Freq §21.500000 MHz e N enter Freq 821, I T
Ml tainLow #atten: 30 4B #FGaln: ow #Atten: 30 9B
Average Power Jone Average Power .
23.62dBm 21.72 dBm
46.77 % at 0dB 10%) 43.47 % at 0dB 0%
1% 1%
15 MHz 100%  2.37dB o 100%  3.01dB -
1.0% 4.48 dB 1.0% 5.18 4B
01% 5.59 dB 0.1% 6.36 dB
001%  6.01dB oo 001% 7.22d8
0.001% 6.38¢B 0.001% 7.77dB
0.0001% 6.58dB 0.001 0.0001% 8.19dB 0.001 %
Peak 6.61aB Peak 82248
30.23 dBm 29.94 dBm
boooi B 20dB o.eoot 0dB 20dB
Info BIW 15.000 MHz Info BW 15.000 MHz
e erane = s
QPSK Mid channel 64QAM Mid channel
= o e e e T = o e e a0 T
AL ] I SCNSCINT] 1GK ALTO. 02002:13 PM Ot 24,2024 AL -1 I SENSE INT] IGH AUTD 021001 PH Oct24, 2024
Epmar Freq 819.000000 MHz L Eemar Freq 819.000000 Mz L
ArGamiow | #Anen: 3048 aGanion | #3008
Average Power (0o Average Power 0o
23.64 dBm 21.66 dBm
47.86 % at 0dB 10% 44.62 % at 0B 10%
- Lo
10 MHz 100% 226dB o 100%  291dB -
10% 426 dB 1.0% 5.00 4B
01% 5.40 dB 0.1% 6.38 dB
001% 6.06dB ot 001%  7.18dB Dot
0.001% 653dB 0.001% 8.20dB
0.0001% 6.81dB 0.001 % 0.0001% 8.33dB 0.001 %
Peak 6.83dB Peak 8.34dB
30.47 dBm 30.00 dBm
oooot 0dB 20 dB o.eoot 0dB 20dB
Info BW 10,000 MHz Info BW 10.000 MHz
e e = s
QPSK Mid channel 64QAM Mid channel
T To 15
I SENSEINT] IGN ALTO 02:36:05 PM O I SENSEINT] LIGH 4T 02:26:58 PM 0L 24, 2024
Canver Fraq; 819.500020 M Radio Sid: None Contar Frac: 518.800000 Wiz Radio Sud: None
Trig: Free Run Counts:2.00 M/2.00 Mpt Trig: Free Run ‘Counts:2.00 M2.00 Mpe
oo | #hten: o | #Amen:
Average Power (0o Average Power A
23.60 dBm 21.69 dBm
48.10 % at 0dB 10% 44.47 % at 0dB 103
- Lo
5 MHz 100%  233dB o 100%  2.884dB 01
1.0% 42848 1.0% 5.07 4B
0.1% 542d8 0.1% 6.44 dB
001%  6.10dB por 001% 7.23dB o
0.001% 6.56dB 0.001% 7.72dB
0.0001% 6.75dB 0.001% 0.0001% 7.96 dB 0.001 %)
Peak 6.79dB Peak 8.00 4B
30.39 dBm 29.69 dBm
oooot 0dB 20 dB o.ooot 0dB 20dB
Info BW 5.0000 MHz Info BIW $.0000 MHz
= e = s
QPSK Mid channel 64QAM Mid channel
e Tl o
I SENSC:INT| ALIGN ALTD 02:40:22 PM Oct 24, 2023 I SENSEINT] LIGH 4T3 02:41:20 PM Oct 24, 2024
Canter Fraq; 820 500000 Wiz Radi sta: Nons Centar Frac: 520.500000 MHz Radio St Nons
s Trig: FreeRun Counts:2.00 M/2.00 Mpt _+ Trig: Free Run Counts:2.00 M2.00 Mpt
SrGamiow | #hten: 3048 arcamow | #htten: 2048
Average Power (0o Average Power A
23,52 dBm 21.63 dBm
47.16 % at 0dB 1o 43.75 % at 0dB o
- 1o
3 MHz 100%  239dB o 100% 29548 01
1.0% 433dB 1.0% 5.04 48
0.1% 549 dB 0.1% 6.45 dB
001% 6.12dB oo 001% 7.28d8 o
0.001% 649dB 0.001% 7.57dB
0.0001% B.73dB 0.001 %| 0.0001 % 7.64 dB 0.001 %|
Peak 6.75dB Peak 7.64 0B
30.27 dBm 29.27 dBm
oooot 0dB 20 dB o.ooot 0de 20dB
Info BW 3.0000 M-z Info BIW 3.0000 MHz
e s = =
QPSK Mid channel 64QAM Mid channel
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e E
Centr Freq: 820.500000 iz Radi sta: None Genter Frec: 820.500000 MHE Radio S None
Trig: Free Run Counts:2.00 M/2.00 Mpt Trig: Free Run Counts:2.00 M/2.00 Mpy
ArGamiow | Saren: 3048 —— tton: 30,38
Average Power . Average Power .
23,52 dBm 21.66 dBm
48.59 % at 0dB 10% 44.23 % at 0dB 10%
Lo 1o
1.4 MHz 100% 248d8 0w 10.0% 3.01d8 i
10% 430dB 1.0% 5.01d8
01% 5.40dB 0.1% 6.38 dB
001% 6.08dB o 001% 7.19dB 0.01%
0.001% 6.85dB 0.001% 7.644dB
0.0001% 6.70dB 0.001 %, 0.0001 % 7.704dB 0.001 %
Peak 6.71dB Peak 7.70 d8B
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oooot 0de 20 dB o.ooot 0de 20aB
Info BW 1.4000 MHz Info BW 14000 MHz
e erars = i
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LTE Band 26 (Straddle)
= B T=To= 1 =1 &
L S o T st FTETE 022703 ot 21,203 T st S 02w o 24,2085
o e RO omzsonpe e S e o P NN oz S e
i GainLow #Atten: 30 4B Al ain-Low #Atten:
Average Power Average Power
100 % 100 %
23.62dBm 21.73 dBm
46.95 % at 0dB 10%) 43.35 % at 0dB 10°%
1% 1%
15 MHz 100%  2.39¢B o 100%  3.02dB o
1.0% 4.50 dB 1.0% 517 dB
01% 5.60 dB 0.1% 6.310B
001%  6.01dB oo 001%  7.18dB oo
0.001% 6.46¢B 0.001% 7.66dB
0.0001% 6.73¢B 0.001 % 0.0001% 8.10dB 0001 Y
Peak 6.85dB Peak 812dB
30.47 dBm 29.85 dBm
BT 2048 DOt g 2048
Info B 15.000 MHz Info BW 15.000 MHz
e s = Er
QPSK Mid channel 64QAM Mid channel
=15
i T L i T,
# GoinLow #Attan: 30 Al Gain-Low #Asten: 30 dB
Average Power Average Power
100 % 100 %
23.64 dBm 21.73 dBm
47.78 % at 0dB 10%) 44.43 % at 0dB 10°%
1% i
10 MHz 100%  2.260B ot 100% 29308 o
10% 423dB 10% 5.04 dB
01% 5.32dB 0.1% 6.37 dB
001%  6.04dB oo 001%  7.21dB oo
0.001% 6.52¢B 0001% 7.740B
0.0001% 6.67 ¢B 0.001 % 0.0001% 8.18 dB 0,001
Peak 6.70 dB Peak 8.24dB
30.34 dBm 29.97 dBM
b 0dg 20de booot 0dB 20 dB
Info B 10.000 MHz Info BW 10.000 MHz
QPSK Mid channel 64QAM Mid channel
e el L o e OO I ts:2.00 MI240 blpt
#lGaindow #Atten: 30 dB A GainLow #Atten: 30 9B
Average Power Average Power
100 1009
23.64 dBm 21.71dBm
47.95 % at 0dB ot 44.60 % at 0dB 10%)
1% T
\5 MHz 100%  2.34dB . 100%  289dB o
1.0% 4.31dB 1.0% 5.02dB
0.1% 5.42dB 0.1% 6.40dB
001% 6.11dB oo 001%  7.23dB oo
0.001% 6.51dB 0001% 7.83dB
0.0001 % 7.20 6B 0,001 % 0.0001 % 7.89 dB 00019
Peak 7.208 Peak 7.92dB
30.84 dBm 29.63 dBm
oaant % ode 2048 £.o001 0de 2048
Info B 5.0000 MHz Info BW 5.0000 MHz
e eriz = sz
QPSK Mid channel 64QAM Mid channel
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Aepugh Specnm T T
- s xS o e s i 5 1 ——— Y —
Coner req DAONMME comzsonp SO I L
Al Gaindow ten: 30 dB Al GainLowe #Atten: 30 9B
Average Power Average Power
1009 1009
23.56 dBm 21.66 dBm
47.56 % at 0dB 0% 43.78 % at 0dB 10%)
1% 1%
3 MHz 100%  2.35d8 o 100% 29408 i
10% 42908 10% 50608
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01%  567dB 01%  634dB
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30.51 dBm 30.00 dBm
b B 20dB poo0T 0dB 20 dB
Info BW 15.000 MHz Info BW 15000 MHz
QPSK Mid channel 64QAM Mid channel
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Ve Speckum Anslyoer [E=mE Kepaight Spectum &nslyzer =
s T s s xS o e s s T smer e e oo,
Gorer e SOOI omznor o SO0 ot
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23.62dBm 21.71 dBm
48.17 % at 0dB 0% 44.53 % at 0dB 10%)
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NR Band n5 CP-OFDM
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10%  657dB 10%  6.76dB
01%  7.89dB 01% 84408
001%  871dB o 001%  9664dB o
0001% 9.35dB 0.001% 10.30 d8
0.0001% 9.40 dB 0.001 4 0.0001 % 10.75 dB 0.001
Peak 9.40 dB Peak  10.80 dB
31.13dBm 28.92 dBm
0.0001 % 0de 20dB 0.0001 lUdB 20 dB/
Info BIN 10,000 WHz Info BW 10,000 MHz
= erans = sranus
QPSK Mid channel 256QAM Mid channel
Centar Freg: 836 500000 MHz Coreer Fraq: 8% 500020 Mz
Trig: Free Run ‘Gounts:2.00 M2 00 Mpt s Trig: FreeRun Counts:2.00 W/2.00 Mpt
Goiniow | #haen: 3068 4htien; 30 4B
Average Power Average Power
100 % 100%
21.80 dBm 18.23 dBm
36.88 % at 0dB 0% 36.79 % at 0dB 0%
1% 1%
5 MHz 100% 3.65dB . 100%  3.64dB o1
10%  6.65d8 10%  661dB
01%  8.08dB 0.1%  8.104dB
001% 878dB oo 001% 921dB 0ot
0.001% 9.01dB 0.001% 9.82dB
0.0001% 9.05dB 0.001 % 0.0001 % 10.20 dB 0.001 %
Peak 9.05d8 Peak  10.22dB
30.85 dBm 28.45 dBm
oot 0dB 20dB] 0.0001 % 0dB 20dB]
Info BW 5.0000 MHz Info BW 5.0000 MHz
= erarus = snanus
QPSK Mid channel 256QAM Mid channe
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REPORT NO: S-4791511838-E2V1 DATE: 2024-11-27
FCC ID: ASBLSMA253JPN

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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- GSM
_ 99% BW -26dB BW
Band Modulation f [MHZ]
(kHz) (kHz)
GPRS 245.31 319.80
850 836.60
EGPRS 240.91 282.20
- WCDMA
) 99% BW -26dB BW
Band Modulation f [MHZz]
(MHz) (MHz)
Rel.99 4.153 4.694
B5 836.60
HSDPA 4.146 4.673
- LTE Band 26 (Part 90)
. 99% BW -26dB BW
Band BW Modulation f [MHz]
(MHz) (MHz)
QPSK 13.429 14.420
15M 821.50
16QAM 13.397 14.360
QPSK 8.966 9.728
10M 819.00
16QAM 8.945 9.658
QPSK 4.484 4.833
LTE B26 5M 819.50
16QAM 4.482 4,919
QPSK 2.688 2.924
3M 820.50
16QAM 2.677 2.893
QPSK 1.087 1.270
1.4M 820.50
16QAM 1.085 1.296
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- LTE Band 26 (Straddle)

_ 99% BW -26dB BW
Band BW Modulation f [MHZz]
(MHz) (MHz)
15M QPSK 13.438 14.230
16QAM 13.408 14.270
QPSK 8.949 9.596
10M
16QAM 8.958 9.575
QPSK 4.500 4.845
LTE B26 5M 824.00
16QAM 4.478 4.876
M QPSK 2.689 2.926
16QAM 2.685 2.916
QPSK 1.083 1.266
1.4M
16QAM 1.086 1.272
- LTE Band 26 (Part 22)
. 99% BW -26dB BW
Band BW Modulation f [MHz]
(MHz) (MHz)
15M QPSK 13.443 14.470
16QAM 13.455 14.560
QPSK 8.963 9.715
10M
16QAM 8.959 9.689
QPSK 4.476 4.870
LTE B26 SM 831.50
16QAM 4.480 4.880
3M QPSK 2.682 2.904
16QAM 2.684 2.925
QPSK 1.088 1.273
1.4M
16QAM 1.083 1.287
- NR Band n5
i 99% BW -26dB BW
Band BW Modulation f [MHz]
(MHz) (MHz)
QPSK 18.896 19.760
20M
16QAM 18.933 19.750
15M QPSK 14.109 14.720
16QAM 14.144 14.770
NR n5 836.50
QPSK 9.265 9.780
10M
16QAM 9.332 9.794
5M QPSK 4.470 4.819
16QAM 4.489 4.844
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GSM 850

8.3.1. OCCUPIED BANDWIDTH RESULT

L = — | — = ==
nier Froq: 836 600050 WHz Radio St Center Fraq: B35 600000 Hz Radio St =
v. Trig: FreeRun AvgHold: 1010 . o al
PGt ow sen: 3408 Radis Device: BTS sérten: 34 8 Radls Device: BTS
10 0Bl Ref 38.00 dBm 10agy___ 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 40.3 dBm Occupied Bandwidth Total Power 33.7 dBm
245.31 kHz 240.91 kHz
Transmit Freq Error 138 Hz % of OBW Power 99.00 % Transmit Freq Error -2.568 kHz % of OBW Power 99.00 %
x dB Bandwidth 319.8 kHz x dB -26.00 dB x dB Bandwidth 282.2 kHz x dB -26.00 dB
GPRS Mid channel EGPRS Mid channel
= oo Specr Ales W STSTY Dot GR0TT
Sense1r sk | o545 0t 75, 7034 w_[wo o EEEGT
Genter Freq: B36.600000 MHz Radio St Hone enter Freq: 636.600000 MHz
we Trig: FreRun ‘AvglHaig: 1010 me Trig:FreeRun ‘AvglHold: 1010
AFGainLow #Anen: 30 dB Radio Device: BTS AFGainLow #Auen: 308 Radio Device: BTS
10 daide_Ref 2006 dBm jocBide  Ref 29.96 dBm
og og
0 0
a a
e @
Band 5 we e
Center £36.600 MHz ‘Span 10.00 VHz Center £36.600 MHz ‘Span 10.00 MHz
#Res BW 51 kHz #VBW 160 kHz Sweep 5ms| #Res BW 51kHz #VBW 160 kHz Sweep 5ms|
Occupled Bandwidth Total Power 32.9 dBm Occupied Bandwidth Total Power 32.0 dBm
4.1527 MHz 4.1455 MHz
Transmit Freq Error -2.231 kHz % of OBW Power 99.00 % Transmit Freq Error -10.738 kHz % of OBW Power 99.00 %
x dB Bandwidth 4.694 MHz xdB -26.00 dB x dB Bandwidth 4.673 MHz xdB -26.00 dB.
REL99 Mid channel HSDPA Mid channel
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LTE Band 26 (Part 90

30510 PMOcL 24,2
Radio Sd: Hone

24,2020

o
Radio &

Freq 819.000000 MHz

HFGaincLow

e Trig: FreeRun AvglHold: 100100

wamen: 30 0B

=

#3073 2,
Radio Sd: Hane

Radio Davics: BTS

819.000000 MHz

‘Genter Freq: 018000000 MHz
e Trig: FreeRun ‘AvglHold: 100100

HFGaincLow wanen; 30 68

Comar Frec: 861 500000 e " antar Freay 851 500000 iz
v Trig: FreeRun AvglHeid: 1001100 v Tig:FreeRun AvglHoid: 1001100
iGaincow | #ARGN: 30 0B Radic Devics: BTS AiGaincLow | #ATIN 3008 Radio Cevics: BTS
0 dBig Ref 30.00 dBm 08y Ref 30.00 dBm
15MHz

Center 821,50 MHz Span 22.50 MHz Center 821.50 MHz Span 22.50 MHz
Res BW 220 kHz #VBW 750 kHz Sweep 1ms, Res BIW 220 kHz #VBWW 750 kHz Sweep 1ms

Occupied Bandwidth Total Power 31.0 dBm Occupled Bandwidth Total Power 29.9dBm

13.429 MHz 13.397 MHz

Transmit Freq Error 7.71BkHz % of OBW Power  99.00 % Transmit Freq Error 225Kz %of OBW Power  99.00 %

x dB Bandwidth 14.42 MHz xdB -26.00 dB x dB Bandwidth 14.36 MHz x dB -26.00 dB
= ) = srama,

QPSK Mid channel 16QAM Mid channel
e — = =

30890 FMDl 29,2028
Radio Sed: None

Radio Davice; BTS

Ref 30.00 dBm

Ref 30.00 dBm

10MHz
Center 819.000 MHz Span 15.00 MHz Center 819,000 MHz Span 15.00 MHz
Res BW 150 kHz #VBW 510 kHz Sweep 1ms, Res BIW 150 kHz #VBW 510 kHz Sweep 1ms
Occupied Bandwidth Total Power 30.7 dBm Occupied Bandwidth Total Power 29.8 dBm
8.9655 MHz 8.9453 MHz
Transmit Freq Error 3587 kHz % of OBW Power  99.00 % Transmit Freq Error 9.712kHz % of OBW Power  99.00 %
x dB Bandwidth 9.728 MHz xdB -26.00 dB x dB Bandwidth 9.658 MHz x dB -26.00 dB
Jusa ) = srama,
QPSK Mid channel 16QAM Mid channel
S = T=Is
& F - - MH; i — :;I; :,::uo;\ 24,2004 I SCNSEINT] LIGH AT 0310:31 PMOCL 24, 2024
enter Fraq: §18 500600 s Sed: Hone Center Frag: 13.500000 MHz Radio Std Nane.
R AP Y v Tig FreeRun ‘AvglHokt: 100100 Trg: Fres Run AvglHold: 1001400
WGainion | HAtien: 30 0B Radio evice: BTS SiGaniow | AAmen: 3068 Radio Device: 5TS
Ref 30.00 dBm {odzidh  Ref 30.00 4Bm
Lo
e
02
u
0
5MHz )
‘Center 819.500 MHz Span 7.500 MHz Center 819.500 MHz ‘Span 7.500 MHz
L#Res BW 75 kHz #VBW 240 KHz Sweep 3.8 ms #Res BW 75 kHz #VBW 240 KHz Sweep 3.8 ms
Occupied Bandwidth Total Power 31.3 dBm Occupied Bandwidth R 20.3 dBem
4.4836 MHz 4.4822 MHz
Transmit Freq Error -3.209 kHz % of OBW Power 99.00 % Transmit Freq Error -7.484 kHz % of OBW Power 99.00 %
x dB Bandwidth 4.833 MHz x dB -26.00 dB X 4B Bandwidth 4919 MHz  xdB -26.00 dB
= e ucc erarus)
QPSK Mid channel 16QAM Mid channe
5.
I JGN AUTO I SENSE INT| JGH AT 03101 PM Ot 24, 2024
eer Freg: 520 500000 M R Center Freg: 520, 500000 M Radio Std: Nene.
Run “AvgiHold: 100100 Run AvglHold: 100100
FGamiow | %Atien: 3048 Rodio Devies: 5TS FGuniow | #Amen: 008 Radio Device: 5TS
10 aiely Ref 30,00 dBm 1od/ely  Ref 3000 dBm
Log Log
02 02
u u
0 0
3MHz | | ;
Center 820.500 MHz Span 4.500 MHz Center 820,500 MHz Span 4.500 MHz
#Res BW 47 kHz #VBW 150 kHz Sweep 2.267 ms| #Res BW 47 kHz #VBW 150 kHz Sweep 2.267 ms
Occupied Bandwidth Total Power 31.0 dBm Occupied Bandwidth Total Power 30.1 dBm
2.6880 MHz 2.6773 MHz
Transmit Freq Error -4.384kHz % of OBW Power  99.00 % Transmit Freq Error 2200kHz % of OBW Power  99.00 %
x dB Bandwidth 2924MHz  xdB -26.00 dB x dB Bandwidth 2803MHz  xdB -26.00 dB
= s e erarus)

QPSK Mid channel

16QAM Mid channe
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LTE Ban

= =
o ——— L ——
——  Trig: FreeRun AvglHold: 100100 ——  Trig: Free Run AvglHold: 100100
10 Blaily Ref 30.00 dBm 10 Bl Ref 30.00 dBm
B o
1.4MHz
Center 820.500 MHz Span 2.200 MHz, Center 820.500 MHz ‘Span 2.200 MHz
#Res BW 22 kHz #VBW 68 kHz Sweep 4.4 ms #Res BW 22 kHz FVBW 62 kHz Sweep 4.4 ms|
Occupied Bandwidth Total Power 30.6 dBm Occupied Bandwidth Total Power 29.9 dBm
1.0871 MHz 1.0845 MHz
Transmit Freq Error 616 Hz % of OBW Power 89.00 % Transmit Freq Error =2.200 kHz % of OBW Power 88.00 %
x dB Bandwidth 1.270 MHz xde -26.00 dB x dB Bandwidth 1.296 MHz xdB -26.00 dB
- oo = o]
QPSK Mid channel 16QAM Mid channel

d 26 (Straddle

[E————TT
a:

= T
s S o ComrFrag BL600300 Sk e
[Center Freq $24.100000 WHz I Trareehan valHo: Toa00 ’ Comter Freq §23.000000 WHz o T Freshan o "
Artinton T Haten 008 [—— v Waten 08 [—
Ref 30.00 dBm 0 aBidiv Ref 30.00 dBm
15MHz
‘Center 824.00 MHz Span 22.50 MHz Center 824.00 MHz Span 22.50 MHz
Res BW 220 kHz H#VBW 750 kHz Sweep 1ms Res BW 220 kHz H#VBW 750 kHz Sweep 1 ms|
Occupied Bandwidth Total Power 30.9 dBm Occupied Bandwidth Total Power 30.0 dBm
13.438 MHz 13.408 MHz
Transmit Freq Error -415 Hz % of OBW Power 99.00 % Transmit Freq Error -4.570 kHz % of OBW Power 99.00 %
x dB Bandwidth 14.23 MHz xdB -26.00 dB x dB Bandwidth 14.27 MHz xdB -26.00 dB
QPSK Mid channel 16QAM Mid channel
Cr = S
T Tl S Nore ; i Conter Freg: F1000G00 Mz Rl S Hore
[Center Freq $24.100000 WHz I T etan vaHeie: 10100 Comter Freq §23.000000 WHz e T Freaan evalHeia: 10100
dbsmion " Wabn 088 Radlo Devie TS wrsnton " Waben 3038 [em——
Ref 30.00 dBm Ref 30.00 dBm
10MHz
‘Center 824.000 MHz Span 15.00 MHz Center 824.000 MHz Span 15.00 MHz,
Res BW 150 kHz #VBW 510 kHz Sweep 1ms Res BW 150 kHz #VBW 510 kHz Sweep 1ms
Qccupied Bandwidth Total Power 31.0 dBm Occupied Bandwidth Total Power 30.0 dBm
8.9490 MHz 8.9577 MHz
Transmit Freq Error T10 Hz % of OBW Power 99.00 % Transmit Freq Error -14.497 kHz % of OBW Power 99.00 %
x dB Bandwidth 9.596 MHz xdB -26.00 dB x dB Bandwidth 9.575 MHz xdB -26.00 dB
QPSK Mid channel 16QAM Mid channel
T 1 __ 0 |
: ;
- Trig: Fr::;uinmm Radlo e il REUSURSUgT - Trig: Fr:;u:mw AvglHold: 100100
10 aBidiv Refl 30.00 dBm 10 dBldiv Rer 30.00 dBm
Log Log
. .
5MHz ! :
Center 824.000 MHz Span 7.500 MHz Center 324.000 MHz Span 7.500 MHz
#Res BW 73 kHz #VBW 240 KHz ‘Sweep 1.8 ms #Res BW 79 kHz HVBW 240 KHz ‘Sweep 3.8ms
Occupied Bandwidth Total Power 31.4 dBm Occupied Bandwidth Total Power 30.3 dBm
4.5003 MHz 4.4778 MHz
Transmit Freq Error -3.539 kHz % of OBW Power 99.00 % Transmit Freq Error -7.784 kHz % of OBW Power 99.00 %
x dB Bandwidth 4.845 MHz xdB -26.00 dB x dB Bandwidth 4.876 MHz xdB -26.00 dB
QPSK Mid channel 16QAM Mid channel
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Kepsight Spectum Anslyaer [ Feysight Spectrum Andlyaer o[-
i Frog 000000 M Center Freg 200000 i s Gererre szEo0R000 M i S
L G LI - T::“F’r:éun RZWIHqu. 100/100 e ene il Bl T;’;‘E;r:;un ;vulHu\u. 106100 e ene
10 dBidiv Rel 30,00 dBm 10 dBliv Rer 30.00 dBm
Log Log
. .
. .
; .
] ]
3MHz ‘ ‘
Center 824.000 MHz Span 4.500 MHz Center 324.000 MHz Span 4.500 MHz
#Res BW 47 kHz #YBW 190 KHz Sweep 2.267 ms$) #Res BW 47 kKHz HVBW 190 KHz Sweep 2.267 ms|
Occupied Bandwidth Total Power 31.2dBm Occupied Bandwidth Total Power 30.0 dBm
2.6886 MHz 2.6845 MHz
Transmit Freq Error -1.251 kHz % of OBW Power 99.00 % Transmit Freq Error 71 Hz % of OBW Power 99.00 %
x dB Bandwidth 2.926 MHz xdB -26.00 dB x dB Bandwidth 2.916 MHz xdB -26.00 dB
QPSK Mid channel 16QAM Mid channel
=l
_ 1 s LIGH TO. 03:19:27 PHOU 29, 202 [ s LiGH 10
Fre TGS s R S ome rre SRRSO W
o e o 00100 L e -
Wl Gain:-Low #Attan: 30 Radic Device: BTS #l Gain-Low Radic Device: BTS
10 dBidiv Rel 30.00 dBm 10 dBldiv Rerl 30.00 dBm
Log Log
o ;
1.4MHz ‘ ‘
Center 824.000 MHz Span 2.200 MHz Center 824.000 MHz Span 2.200 MHz
#Res BW 22 kHz H#VEW 68 kHz Sweep 4.4 ms WRes BW 22 kHz HVBW 63 kHz Sweep 4.4 ms
Occupied Bandwidth Total Power 30.5 dBm Occupied Bandwidth Total Power 29.8 dBm
1.0829 MHz 1.0862 MHz
Transmit Freq Error 2.329 kHz % of OBW Power 99.00 % Transmit Freq Error 1.031 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.266 MHz xdB -26.00 dB x dB Bandwidth 1.272 MHz xdB -26.00 dB
= z =
QPSK Mid channel 16QAM Mid channel
R T T
[ 510 oC ALIGH ATD 02471 hL A I M) AL
- 3
s L Il TR L Conter Fre 1 L —
10 dBidiv Rel 30.00 dBm 10 dBldiv Rerl 30.00 dBm
Log Log
o ;
o ]
15MHz ; ;
Center 831.50 MHz Span 22.50 MHz Center 331.90 MHz Span 22.50 MHz
Res BW 220 kHz H#VBW 750 kHz Sweep 1ms Res BW 220 kHz HVBW 750 kHz Sweep 1ms
Occupied Bandwidth Total Power 30.8 dBm Occupied Bandwidth Total Power 30.0 dBm
13.443 MHz 13.455 MHz
Transmit Freq Error =23.195 kHz % of OBW Power 99.00 % Transmit Freq Error 5.628 kHz % of OBW Power 99.00 %
x dB Bandwidth 14.47 MHz xdB -26.00 dB x dB Bandwidth 14.56 MHz xdB -26.00 dB
QPSK Mid channel 16QAM Mid channel
[Er———r—— ey | B r——r——T Ty ==l
ContrFrag B3t s00000 i i S Now ContrFrag B3t s00000 i i S Hore
i T o T L SR s 100100 - Corer Freq BT SHO0M0 Wiz L SR e 1o .
WFGaindow #Anen: 30 dB Radio Device: BTS. WFGaincLow MAsten: 30 dB Radio Device: BTS
Ref 30.00 dBm Ref 30.00 dBm
10MHz
‘Center 831.500 MHz Span 15.00 MHz Center 831.500 MHz Span 15.00 MHz
Res BW 150 kHz H#VBW 510 kHz Sweep 1ms Res BW 150 kHz H#VBW 510 kHz Sweep 1 ms|
Occupied Bandwidth Total Power 30.7 dBm Occupied Bandwidth Total Power 29.8 dBm
8.9626 MHz 8.9586 MHz
Transmit Freq Error -4.507 kHz % of OBW Power 99.00 % Transmit Freq Error -5.256 kHz % of OBW Power 99.00 %
x dB Bandwidth 9.715 MHz xdB -26.00 dB x dB Bandwidth 9.689 MHz xdB -26.00 dB
QPSK Mid channel 16QAM Mid channel
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w—
Ej«whdp— ey
r Freq 831.500000 MHz

Center Freg: B31.500000

=
30817 EM Oct 24, 2029

srarus

T
I E v o R
Ve Tl $u: Niona Conter Freg: 51 800000 e s ad: Hone
o Toig: Freuun vaiHoic: 100100 * T Freq 531.500000 WHz e Ty Freaan vaiHoid: 100100 *
WGaimtow  WARN 3008 Rocio Devics 875 WFGoimiow  WARSN 3008 Rodl Davics BT
0 dBidiv Ref 30.00 dBm 0 aBidiv Ref 30.00 dBm
5MHz
‘Center 831.500 MHz Span 7.500 MHz Center 831.500 MHz Span 7.500 MHz
[#Res BW 75 kHz H#VBW 240 kHz Sweep 3.8 ms [ #Res BW 75 kHz H#VBW 240 kHz Sweep 3.8 ms|
Occupied Bandwidth Total Power 31.2dBm Occupied Bandwidth Total Power 30.2 dBm
4.4756 MHz 4.4800 MHz
Transmit Freq Error -5.778 kHz % of OBW Power 99.00 % Transmit Freq Error -3.926 kHz % of OBW Power 99.00 %
x dB Bandwidth 4870MHz  xdB -26.00 dB x dB Bandwidth 4880 MHz  xdB -26.00 dB
[= ) = )
QPSK Mid channel 16QAM Mid channel
eighEpeton Tl
L - i LiGn g | i LiGH 10 3300 PHOR 24,2025 |
enter Freq er Freq: 831.500000 Wz er Freq: 331.500000 MHz Radio Std: Non
o T Freeun “evgls: 100100 . Thg:Freerum -
Wl Gain:-Low #Attan: 30 Radic Device: BTS #l Gain-Low #Atten: 30 Radic Device: BTS
10 dBicliv Ref 30.00 dBm 10 dBldiv Rel 30.00 dBm
L5 a9
ox 0z
0 20
o o
a0 a0
. 520
3MHz L )
Center 831.500 MHz Span 4.500 MHz Center 831.500 MHz Span 4.500 MHz
#Res BW 47 kHz #VBW 150 kHz Sweep 2.267 ms| #Res BW 47 kHz #VBW 150 kHz Sweep 2.267 ms|
Occupied Bandwidth Total Power 311 dém Occupied Bandwidth Total Power 30.0 dBm
2.6818 MHz 2.6838 MHz
Transmit Freq Error 310 Hz % of OBW Power 99.00 % Transmit Freq Error =1.720 kHz % of OBW Power 99.00 %
x dB Bandwidth 2.904 MHz xdB -26.00 dB x dB Bandwidth 2.825 MHz xdB -26.00 dB

e e
QPSK Mid channel 16QAM Mid channel
I=1=k =Tk
- e Gz a2 T YA T35 PGt 27,2008
er Freg: 531.500000 MHz Radie Sté: Nene Center Freg: 831.500000 MHz Radie St Nene
- Trig: FresRun AvalHold: 1061100 rig: Free Run AvglHold: 1001100
ArGaniow  #Aten: 30 Radio Device: BTS iGainion | #Atien: 0dB Radio Device: BTS
oo Rel 30.00 dBm 10dmicy___ Ref 30.00 dBm
Log Log
02 0z
o 0z
0 0
0 a0 !
2o 0
o o
0 s
1.4MHz : :
Center 831.500 MHz Span 2.200 MHz Center 831.500 MHz Span 2.200 MHz
#Res BW 22 kHz #VEW 68 KHz Sweep 4.4 ms #Res BW 22 kHz #VBW 68 kHz Sweep 4.4 ms
Occupied Bandwidth Total Power 30.7 dBm Occupied Bandwidth Total Power 29.6 dBm
1.0875 MHz 1.0826 MHz
Transmit Freq Error -838 Hz % of OBW Power  99.00 % Transmit Freq Error -483 Hz % of OBW Power  99.00 %
x dB Bandwidth 1.273 MHz xdB -26.00 dB x dB Bandwidth 1.287 MHz x dB -26.00 dB

)

QPSK Mid channel

ranus

16QAM Mid channel
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REPORT NO: S-4791511838-E2V1 DATE: 2024-11-27
FCC ID: ASBLSMA253JPN

8.4. BAND EDGE EMISSIONS

RULE PART(S)
FCC: §22.359, §22.917and §90.691

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.

Part 90.691:

(a) Out-of-band emission requirement shall apply only to the “outer” channels included in an EA license
and to spectrum adjacent to interior channels used by incumbent licensees. The emission limits are as
follows:

(1) For any frequency removed from the EA licensee's frequency block by up to and including 37.5 kHz,
the power of any emission shall be attenuated below the transmitter power (P) in watts by at least 116
Log10(f/6.1) decibels or 50 + 10 Log10(P) decibels or 80 decibels, whichever is the lesser attenuation,
where f is the frequency removed from the center of the outer channel in the block in kilohertz and where
fis greater than 12.5 kHz.

(2) For any frequency removed from the EA licensee's frequency block greater than 37.5 kHz, the power
of any emission shall be attenuated below the transmitter power (P) in watts by at least 43 + 10Log10(P)
decibels or 80 decibels, whichever is the lesser attenuation, where f is the frequency removed from the
center of the outer channel in the block in kilohertz and where f is greater than 37.5 kHz.
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REPORT NO: S-4791511838-E2V1 DATE: 2024-11-27
FCC ID: ASBLSMA253JPN

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)
/ within 100 kHz from the edge of the authorized frequency block/band.
b) Setthe RBW =100 kHz / above 100 kHz from the edge of the authorized frequency block/band
c) SetVBW 23 x RBW;
d) Setspanz2x OBW;
e) Sweep time = Auto;
f) Detector = RMS;
g) Ensure that the number of measurement points = 2*Span/RBW;,
h) Trace mode = Average(100);
i) 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)
/ within 100 kHz from the edge of the authorized frequency block/band.
b) Setthe RBW =100 kHz / above 100 kHz from the edge of the authorized frequency block/band
c) SetVBW 23 x RBW,;
d) Setspanz=2x OBW;
e) Sweep time = Auto;
f) Detector = RMS;
g) Ensure that the number of measurement points = 2*Span/RBW,

h) 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.

NOTE3

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.

NOTE4

Emission Mask: All 1RB Positions (Edge RB, Outer RB, Inner RB) and modulations (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 42 of 90

UL KOREA LTD. Suwon Laboratory FORM ID: FCC_22/90(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: S-4791511838-E2V1
FCC ID: ASBLSMA253JPN

DATE: 2024-11-27

8.4.1. BAND EDGE RESULT
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LTE Band 26 (Part 22)
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