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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.
MODEL NUMBER: SM-A256E/DSN

SERIAL NUMBER: R3CW70X3Y1 (CONDUCTED);

DATE TESTED: 2024-01-04 - 2024-02-21;

APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC PART 27L 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 47 CFR Part 2.

FCC 47 CFR Part 27.

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

ogrwNE

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
[ ] Chamber 1(3m semi-anechoic chamber)
[ ] 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. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 2.80 dB

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

Decision rule for statement(s) of conformity is based on Procedure 2, Clause 4.4.3 in
IEC Guide 115:2021.
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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.
This test report addresses the WWAN operational mode.

NR Band n66
FCC Part 27
Frequency Range BandWidth . Conducted
Band Modulation Mode
[MHz] [MHZ] Avg [dBm] Avg [mW]
/2 BPSK 23.77 238.23
QPSK 23.91 246.04
DFT-s OFDM 16QAM 22.88 194.09
1730.00 ~ 1760.00 40
64QAM 20.82 120.78
256QAM 18.57 71.94
CP-OFDM QPSK 20.45 110.92
/2 BPSK 23.82 240.99
QPSK 23.76 237.68
DFT-s OFDM 16QAM 22.92 195.88
n66 1725.00 ~ 1765.00 30
64QAM 20.86 121.90
256QAM 18.79 75.68
CP-OFDM QPSK 20.83 121.06
/2 BPSK 23.53 225.42
QPSK 23.55 226.46
DFT-s OFDM 16QAM 22.52 178.65
1722.50 ~ 1767.50 25
64QAM 20.84 121.34
256QAM 18.70 74.13
CP-OFDM QPSK 20.76 119.12
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DATE: 2024-02-21

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) Peak Gain (dBi/dBd)
NR Band n66
1710 - 1780 MHz -0.58
54. WORST-CASE ORIENTATION

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

For 5G NR n66 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 Mode. Output Power measurements were measured on
entire Mode and worst case is reported. worst case is SA Mode. So the test case is as below.

NR Band

NSA

SA

n66

LTE B2, B5, B12, B13

Standard alone

® Conducted Spurious Emission

Highest conducted output power setting for each bands
Frequency Bandwidth .
NR Band (MH2) (MH2) RB size RB offset
1730.00 1 108
66 1745.00 40 1 108
1760.00 1 108
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA800 R37W61WENTASEA N/A
Data Cable SAMSUNG EP-DN980 GH39-02117A 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.

SETUP DIAGRAM FOR TESTS (CONDUCTED TEST SETUP)

| Combiner|

[Spectrum Analyzer|
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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
Communications Test Set R&S CMW500 169797 2024-07-23
DC Power Supply Agilent / HP E3640A MY54226395 | 2024-07-24
Spectrum Analyzer, 44 GHz Agilent / HP NO030A MY54170614 | 2024-07-25
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54490312 | 2024-07-24
Spectrum Analyzer, 44 GHz KEYSIGHT N9030B MY57143717 | 2024-07-24
Attenuator PASTERNACK PE7087-10 A009 2024-07-24
Attenuator PASTERNACK PE7087-10 A001 2024-07-24
Attenuator PASTERNACK PE7087-10 A008 2024-07-27
Attenuator PASTERNACK PE7004-10 2 2024-07-23
Attenuator PASTERNACK PE7395-10 AO11 2024-07-25
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
A”te"”(‘; golglées;i‘;ﬂware uL ULiM Ver 1.06
7. SUMMARY TABLE
FCC Part
) 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
27.53(h) -13 dBm Pass
Conducted Spurious Emission
27.54 Frequency Stability 2.5 ppm 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 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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8.1.1. CONDUCTED AVERAGE OUTPUT POWER

NR Band n66
Maximum Average Power (dBm)
Measured Pwr (dBm)
(S'_V'vz) Modulation Mode RB Allocation ofTsE:el 346000 349000 352000 MPR Tune-up Limit
1730.00 MHz 1745.00 MHz 1760.00 MHz
1 1 22.72 23.41 23.13 0.0 24.5
1 108 23.25 23.59 23.29 0.0 245
1 214 23.33 23.24 23.26 0.0 245
/2 BPSK 108 0 22.20 22.36 22.95 0.5 24.0
108 54 23.20 23.77 23.38 0.0 24.5
108 108 22.37 22.67 22.88 0.5 24.0
216 0 22.12 22.74 22.81 0.5 24.0
1 1 22.76 23.32 23.14 0.0 245
1 108 23.41 23.91 23.31 0.0 245
40 MHz DFT-s-OFDM 1 214 23.34 23.46 23.31 0.0 24.5
QPSK 108 0 22.22 22.52 22.48 1.0 235
108 54 23.20 23.86 23.40 0.0 245
108 108 22.39 22.72 22.39 1.0 235
216 0 2213 22.80 22.31 1.0 235
1 1 21.85 22.31 22.07 1.0 235
16QAM 1 108 22.47 22.88 22.71 1.0 235
1 214 22.48 22.46 22.35 1.0 235
64QAM 1 1 20.38 20.82 20.80 2.5 22.0
256QAM 1 1 18.23 18.44 18.57 4.5 20.0
CP-OFDM QPSK 1 1 20.28 20.45 20.37 3.0 215
Measured Pwr (dBm)
(SHWz) Modulation Mode RB Allocation of?sit 345000 349000 353000 MPR Tune-up Limit
1725.00 MHz 1745.00 MHz 1765.00 MHz
1 1 23.28 22.90 23.27 0.0 245
1 80 23.71 23.49 23.34 0.0 24.5
1 158 23.70 23.22 23.30 0.0 24.5
/2 BPSK 80 0 22.34 22.22 22.29 0.5 24.0
80 40 23.68 22.20 23.34 0.0 24.5
80 80 23.82 22.40 22.37 0.5 24.0
160 0 22.65 22.41 22.30 0.5 24.0
1 1 23.34 22.92 23.29 0.0 24.5
1 80 23.75 23.55 23.36 0.0 24.5
30 MHz DFT-s-OFDM 1 158 23.76 23.24 23.33 0.0 245
QPSK 80 0 22.38 22.25 22.32 1.0 235
80 40 2371 23.48 23.35 0.0 245
80 80 22.77 22.45 22.38 1.0 235
160 0 22.70 22.45 22.31 1.0 235
1 1 22.42 22.05 22.33 1.0 235
16QAM 1 80 22.84 22.68 22.45 1.0 235
1 158 22.92 22.31 22.35 1.0 235
64QAM 1 1 20.86 20.52 20.85 2.5 22.0
256QAM 1 1 18.42 18.47 18.79 4.5 20.0
CP-OFDM QPSK 1 1 20.39 20.51 20.83 3.0 215
Measured Pwr (dBm)
(SHWZ) Modulation Mode RB Allocation - 344500 349000 353500 MPR Tune-up Limit
1722.50 MHz 1745.00 MHz 1767.50 MHz
1 1 22.82 23.03 23.22 0.0 245
1 67 23.12 23.43 23.28 0.0 245
1 131 23.00 23.30 23.36 0.0 245
/2 BPSK 64 0 22.11 22.37 22.33 0.5 24.0
64 35 23.28 23.53 23.39 0.0 24.5
64 69 2217 2251 22.41 0.5 24.0
128 0 22.26 22.52 22.37 0.5 24.0
1 1 22.82 23.06 23.24 0.0 245
1 67 23.11 23.44 23.29 0.0 245
25 MHz DFT-s-OFDM 1 131 23.00 23.32 23.38 0.0 24.5
QPSK 64 0 22.13 22.39 22.35 1.0 23.5
64 35 23.30 23.55 23.41 0.0 245
64 69 22.18 22.54 22.43 1.0 235
128 0 22.27 22.53 22.38 1.0 235
1 1 22.02 22.13 22.33 1.0 235
16QAM 1 67 22.33 22.52 22.36 1.0 235
1 131 22.22 22.37 22.48 1.0 235
64QAM 1 1 20.52 20.62 20.84 2.5 22.0
256QAM 1 1 18.35 18.50 18.70 4.5 20.0
CP-OFDM QPSK 1 1 20.42 20.61 20.76 3.0 215
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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 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.
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8.2.1. CONDUCTED PEAK TO AVERAGE RESULT

NR Band n66 CP-OFDM

Transcabvor A _ox
25545
Powar Stat CCOF -+
KEYSIGHT ot R0 Rirge S0d0m (10 PolFrame  #Center Freq: 1745000000 Ghz
- OUD RFOT b Counts: 2002 00 M
Gouning AC Tng Detay 500048 e i 11 06
B .| o

Avoraga Pawer
19.65 8m
3735 % 8008

100% 34908
10% 642 dB
015 78808
0.01% 866 dB
0.001% 9.06 dB
0.0001% 951 dB
ok 958 68

2823 gBim

20.00 B}

000 dB
@0~ 7 s IR
QPSK Mid channel
40 MHz — %

Powsr Stat CCDF |+
KEYSIGHT 'reut RF101 Range -60 dBm Tng: Prot Frame #Cantsr Freq: 1745000000 GHz
'y QUIDULRFIOY Higaed ‘Counts: 2.00 W2.00 Mot
Couping: AT Trig Deay. 500045 GC Info: UL 1 0C
Avarage Powar
01% 7.99 dB
0.01% 964 dB
0.001 % 10.12 dB
0.0001% 10.20 dB
1022 48
asim
000 dB 20 00 dB|
Jan 09, 2024 s e Pl
29 ¢l 7] e Bl SR
256QAM Mid channel
[ ox
Power Stal CCOF v+
KEYSIGHT rewt RFIO1 Rarge -50 dBm Trig: Prot Frame #Center Freq 1 745000000 GHz
e OViBE RFIOT Agnea ounts: 2 00 W2.00 My
Cauph Trig Deiay: 50004 GC Info: UL, 1 GG
Avarage Powar
01% 786 dB
0.01% 85148
0.001 % 879 dB
30 MHz 00001 % 5148
89498
Paak
28.74 dBm
0,00 dB: 2000 dB|

a9 m?aEe Sl TR
QPSK Mid channel

Page 14 of 26

UL KOREA LTD. Suwon Laboratory FORM ID: FCC_27(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: 4791131433-E1V1
FCC ID: ASLSMA256E

DATE: 2024-02-21

Transcaivar A
-

"+

25546
Powsr Stat CCDF

ax

Avarags Powsr

1632 dm

3739% at0 68

0% 36048

0 63748

01% 75148

0.01% 915 de

0.001 % 100148

30 MHz 0.0001 % 1067 4B
Poak 10 83 98

2715.88m

a9~ l? e

KEYSIGHT meut kP10 Range 60 aBm Trig: Prot Frame #Center Freq. 1745000000 Gz
O iid Algrad Counts: 2,00 WZ.00 Mgt
Coupling AT Trig Doy 500015 GC Info: UL, 16C
4 Metrcs 2 Graph

20.00 B}

2o - B4 L

0.00 dB:
Jinfo BV 30.000 MHz

256QAM Mid channel

Transceivar A
-
25545

Power Stat CCOF ik

—aXx

a9~ l?we

KEYSIGHT Tt rFici Range SddBm [Ty Froi Frame  #Ceniar Froq 1 745000000 GHe
e OB RFIOY ] Gounts: 2.0 M2 00 Mgt
Couplrg AT Tng Deay: 500045 CC Indo- UL, 1 CC
 Metres 2 Grapi
vrags Powsr
18,61 d6m
3739 % at0 08
0ok 3,45 0B
0% 647 dB
01% 747 48
0.01% 648 dB
0.001 % 67240
0.0001% 8808
88508
Paak
2866 gBm

20.00 B}

R

0.00 dB:
o BV 25,000 MHz

QPSK Mid channel

25 MHz -

anscaivar A
-

25545
Power Stat CCOF ik

—aXx

Avarags Powsr
1633 d8m

I 4I% a0 08

100% 358 0B
10% 633 dB
015 503 dB
0.01% 954 dB
0.001% 1088 dB
0.0001% 10,58 dB
. 11,008

27.33 8Bm

25~ a?anle

KEYSIGHT st rFiai Mange S0dbm  [Ti Prol Frame  #Center Freq 1 745000000 GHz
e.  OU RFIDT Gaunts: 200 M2 00 Mgt
Couph Tig Dey 500045 CCindo WL 1GC
Mt 2 Graph

20.00 B}

N

0.00 dB:
lnka BV 25,000 Mz

256QAM Mid channel

Page 15 of 26

UL KOREA LTD. Suwon Laboratory FORM ID: FCC_27(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: 4791131433-E1V1
FCC ID: ASLSMA256E

DATE: 2024-02-21

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)

- NR Band n66 CP-OFDM

99% BW -26dB BW
Band BW Modulation AT LEnEy °
[MHz] (MHz) (MHz)
QPSK 38.703 41.450
40M
16QAM 38.652 41.440
QPSK 28.704 31.240
NR n66 30M 1745.0
16QAM 28.608 31.370
QPSK 23.766 25.250
25M
16QAM 23.827 25.740
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REPORT NO: 4791131433-E1V1

FCC ID: ASLSMA256E

DATE: 2024-02-21

8.3.1. OCCUPIED BANDWIDTH RESULTS

NR Band n66 CP-OFDM

Gegh Syt Sy 258 z SheE Ay ==
= % w0 oo [ oowec =y a0t e 52 o B, 50° W % sie oc [ oo =prom o 10 U5 0, 2325
Conter Frag. 1.745000000 GHa Radio Sid: Nane Conter Frag. 1.745000000 GHa Radia Sid: None
e e TGP “ralHold: 1001100 L s Tok Frestn “AvalHold: 1001100
AFGain:Low #Aren: 30 dB Radlo Device: BTS #IFGainLaw #Amen: 30 dB Radlo Device: BTS
104y Ref 26.00 dBm 1045l Ref 25.00 dBm
Log Loa
2 ) |
! !
40MHz
ICenter 1.745 GHz ‘Span 80 MHz Center 1.743 GHz Span 80 MHz|
#Res BW 430 kHz VBW 4 MHz Sweep 1ms| #Res BW 430 kHz VBW 4 MHz Sweep 1ms|
Occupied Bandwidth Total Power 26.0 dBm Occupied Bandwidth Total Power 26.2 dBm
38.703 MHz 38.652 MHz
Transmit Freq Error 111.53kHz  OBW Power 99.00 % Transmit Freq Error 107.41kHz  OBW Power 99.00 %
x dB Bandwidth 4145MHz  xdB -26.00 dB x dB Bandwidth 41.44MHz  xdB -26.00 dB
= s = s
QPSK Mid channel 16QAM Mid channel
Earight g im0 =z Repght Spaciam Aoty - 54 =T
E i C 5 z - Sxie om0 E i " s ‘ o 15,08 im0, 20
‘Cantar Fras;: 1.745003000 GHr Radio Std: Nome Conter Fragy 1745000000 Gz feadi S13: Nome
enter Freq 1.745000000 GHz L oot o 103130 dlo stz enter Freq 1.745000000 GHz L. Saereat e 100108 dlio 5t
eGointon | #Atien: 3048 Radio Device: BTS HeGonion | WANen: S0d8 Radio Davice: BTS
(ocai. Ref 25.00dBm (0dE Rel 25.00 dBm
el og|
30MHz
Center 1.745 GHz Span 60 MHz, Center 1.745 GHz Span 60 MHz
#Res BW 300 kHz VBW 3MHz Sweep 1ms, [#Res BW 300 kHz VBW 3 MHz Sweep 1ms
Occupied Bandwidth Total Power 26.8 dBm Occupied Bandwidth Total Power 26.7 dBm
28.704 MHz 28.608 MHz
Transmit Freq Error 73799 kHz  OBW Power 9.00 % Transmit Freq Error BASTEKHz  OBW Power 99.00 %
x dB Bandwidth 31.24MHz  xdB -26.00 dB x dB Bandwidth 31.37MHz  xdB -26.00 dB
= s = s
QPSK Mid channel 16QAM Mid channel
= o @
e - 31525 Pangz. 2 . o 51304 P 03 2530
‘Cater Fras;: 1745003000 GHr Racio $ta: Home Comer Frag 1748000000 GHe fiadi S13: Nome
e. Trig FreoRun ‘Avgold: 100100 v. Trig: FreeRun “hegHld: 100100
eGointon | #Atien: 3048 Radio Device: BTS HeGonion | WANen: S0d8 Radio Davice: BTS
(ocai. Ref 25.00dBm 0 i Ref 25.00 dBm
°g o5
| f
25MHz
Center 1.745 GHz Span 50 MHz, Center 1.745 GHz Span 50 MHz
#Res BW 300 kHz VEW 3 MHz Sweep 1ms| [#Res BW 300 kHz VEW 3 MHz Sweep 1ms
Occupied Bandwidth Total Power 26.7 dBm Occupied Bandwidth Total Power 26.8 dBm
23,766 MHz 23.827 MHz
Transmit Freq Error 65.928kHz  OBW Power 99.00 % Transmit Freq Error 34219kHz  OBW Power 99.00 %
x dB Bandwidth 2525MHz  xdB -26.00 dB x dB Bandwidth 2574MHz  xdB -26.00 dB
= s = s
QPSK Mid channel 16QAM Mid channel
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REPORT NO: 4791131433-E1V1 DATE: 2024-02-21
FCC ID: ASLSMA256E

8.4. BAND EDGE EMISSIONS

RULE PART(S)
FCC: §27.53

LIMITS

Part 27.53:
(h) The power of any emission outside a licensee's frequency block shall be attenuated below the
transmitter power (P) in watts by 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 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.

5G NR

a) Setthe RBW =1-1.5% of OBW(Typically limited to a minimum RBW of 1% of the OBW)
b) Set VBW = 3 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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REPORT NO: 4791131433-E1V1 DATE: 2024-02-21
FCC ID: ASLSMA256E

NOTE1

Note that the spurious emissions outside of the channel include narrowband signals. These
signals are all below the -13dBm / -25dBm 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 +2.9dB +12.9 dB
10 100 N/A +10.0 dB
15 150 N/A +8.2 dB
20 200 N/A +7.0 dB

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

NOTE3

5G NR: All Waveforms (CP-OFDM vs DFT-s_OFDM) and modulations (1t/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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REPORT NO: 4791131433-E1V1
FCC ID: ASLSMA256E

DATE: 2024-02-21

8.4.1. BAND EDGE RESU

NR Band n66

LT

[Ty =y
e e e = 0 1o 19,5070 sz
g Ty g s Ty
PWO:Fast +»-  Trig: FreeRun e 1001100 PMG:Fast +»-  Trig: FreeRun A tosrin
FCaicion  #tten: 40 B Wouniow | #Atlen; 0GB
Mkr1 1.708 92 GHz
10 dsid_Ref 30.00 dBm 25.986 dBm J0dsid Ref 30.00 dBm
43 H
200 00)
o) un
! 1
Center 171000 GHz pan £0.00 MHz center 1.71000 GHz Span £0.00 MHz
#Res BW 430 kHz #VBI 1.3 MHz" #Gweep (#8wp) 100.0 ms {1001 pts) #Res BIW 30 kHz #VBW 91 kHz ﬁweep {#Swp) 100.0 ms (1001 pts)
= i = e
DFT-s OFDM QPSK Low channel FRB DFT-s OFDM QPSK Low channel 1RB
T e e o R Ry e
[ = lwo o semses i S R 1 o s a v
Nn Type: RMS .ﬂv Yvnl RMS
v TigFreadlin AvgHoid. 1001100 BTt <be Trig: Freaflim Aol 0arto0
Foaitton T #Avar 4068 Founlon  #Amen: 008
Mkr1 1.780 08 GHz Mkr1 1 63 08 GHz
1045 Ref 30.00 dBm -28.063 dBm J0gs Ref 30.00 dBm 2.968 dBm
h e
00) 0
o) i
! 1
Center 1.78000 GHz Span 80,00 MHz Center 1.78000 GHz Span 80.00 MHz
#Res BW 430 kHz #VBI 1.3 MKz #Sweep (5Swp) 100.0 ms (1001 pts) #Res BIW 30 kHz #VEW 91 KHZ" ﬂSIme (#Swp) 100.0 s (1001 pts)
e e e o
DFT-s OFDM QPSK High channel FRB DFT-s_OFDM QPSK High channel 1RB
e m T m
= senses i s p:
Mn Type: RMS »lvn Type: RMS
ire Trg:Freshun Avgaiz: 100100 o Fhat e Trigs Fres Run AvgiMaia: 10ari00
\I'E-m lm- #Auen: 40 dB IFGain: Low #Auan: 40 dB
Mkr1 1.709 92 GHz
j0d8idv Ref 30.00 dBm -25.926 dBm [0 8/ Ref 30.00 dBm
O 4
200) 20
o) i
Center 1.71000 GHz Span £0.00 MHz Center 1.71000 GHz
#Res BW 430 KHZ #VBW 1.3 MKz meen (#SwR) 100.0 ms (1001 pts) #Res BIW 30 kHz

Span 80.00 MHz
FVBW 91 KHZ"

ﬁweep (#Swp) 100.0 ms (1001 pts)
DFT-s OFDM 16QAM Low channel FRB DFT-s OFDM 16QAM Low channel 1RB
R — O i
. Trig: FreeRun A g\HD\d mmn v PNG: Fast Trig: Free Run A EIHuId.1W1N
#Atten: 40 B - IFGain:Low. #Atten: 40 dB
Mkr1 1.780 08 GHz Mkr1 1.780 C: GHz
o8l Ref 3000 uBm -26.291 dBm 10 geidiv_Ref 30.00 dBm -32.833 dBm
]
Center 1.78000 GHz Span £0.00 MHz Center 1.72000 GHz ‘Span £0.00 MHz
#Res B 430 kHz #VBI 1.3 MHz" lsweep (#8wp) 100.0 ms {1001 pts) #Res BW 30 kHz #VBW 91 kHz* ﬁweep (#Swp) 100.0 ms (1001 pts)
DFT-s_OFDM_16QAM H|gh channel FRB DFT-s_OFDM_16QAM H|gh channel 1RB
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BNO:Fast e TG FresRun
IFGainLow #Aon: 40 B

Ref 30.00 dBm

va o

T=Ta 0}
s 21

RS
Avgaie 100100

Mkr1 1 Cﬂ 94 GHz
6.810 dBm

seusei

“ava Tups RS
gl 1oarica

BNG:Famt e Trig:FresRun
IWinLow #Anan: 40 dB

Mkr1 1 Cﬂ 9-1 GHz
Ref 30.00 dBm 47 dBm

10 dBtdiv
Log

10 dBidiv
Log

Center 1.71000 GHz
#Res BIW 300 kHz

#VBW 1.0 MHz"

Span 60.00 MHz
meen (#SWh) 100.0 ms (1001 pts)

Center 1.71000 GHz Span 60.00 MHz
#Res BW 300 kHz FVBW 1.0 MHZ" #Sweep (#Swn) 100.0 ms (1001 pts)

DFT-s

OFDM QPSK Low channel FRB

DFT-s_OFDM_QPSK Low channel 1RB

Ceregh Soech Al B840
R B e

10 dBidiv
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IFGaiLon #ttan: 40 4B it Eatten $0dB oA AR AR A
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Ref 30.00 dBm -250 dBm J0dsid Ref 30.00 dBm -20.606 dBm

H

00)

un

1

Center 178000 GHZ Span 60.00 MHz Center 1.78000 GHz Span 60.00 MHz
#VBI 1.0 MHz" #Gweep (#8wp) 100.0 ms {1001 pts) #Res BIW 300 kHz #VBW 1.0 MHz* #Gweep (#5wp) 100.0 ms {1001 pts)

Emaug

s krarus

DFT-s

DFT-s_OFDM_QPSK High channel 1RB

30MHz

[
" = e

Sense )

10 dBidiv

OFDM QPSK High channel FRB
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Seasea
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Log
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00
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1

Center 1.71000 GHz Span 60.00 MHz Center 1.71000 GHz Span 60.00 MHz
#Res B 300 kHz #VBIN 1.0 MHZ" #Sweep (#Swp) 100.0 ms (1001 pts) #Res BIW 300 kHz #VBW 1.0 MHZ' #Sweep (#Swp) 100.0 ms (1001 pts)

Gmaug

s krarus

CP OFDM 16QAM Low channel FRB

DFT-s_ OFDM_16QAM Low channel 1RB

s m
o s

5

R m
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od od
00 00

Center 1.78000 GHz Span 60.00 MHz Center 1.78000 GHz Span 60.00 MHz

#Res B 300 kHz #VBIN 1.0 MKz #Sweep (¥SWp) 100.0 ms (1001 pts) #Res BIN 300 kKHz #VBW 1.0 MHZ' #Sweep (#SWp) 100.0 ms (1001 pts)

CP_OFDM_16QAM High channel FRB

DFT-s_OFDM_16QAM High channel 1RB
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Tt
T T 710 ran 2054
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tH e
00 00
o) f
1 1
Center 1.71000 GHz Span 50.00 MHz Center 1.71000 GHz Span 50.00 MHz
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REPORT NO: 4791131433-E1V1 DATE: 2024-02-21
FCC ID: ASLSMA256E

8.5. CONDUCTED SPURIOUS EMISSIONS

RULE PART(S)
FCC: §27.53

LIMITS

Part 27.53:
(h) The power of any emission outside a licensee's frequency block shall be attenuated below the
transmitter power (P) in watts by 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 =1 MHz for emissions above 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;

NOTE1

5G NR: All Waveforms (CP-OFDM vs DFT-s_OFDM) and modulations (1t/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 5G NR bands.

RESULTS
See the following pages.
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DATE: 2024-02-21

8.5.1. OUT OF BAND EMISSIONS RESULT
NR Band n66

40MHz QPSK DFT-s_OFDM
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8.6. FREQUENCY STABILITY

RULE PART(S)
FCC: 82.1055, §27.54

LIMITS

Part 27.54
The frequency stability shall be sufficient to ensure that the fundamental emissions stay within the
authorized bands of operation.

TEST PROCEDURE
Per KDB 971168 D01 Power Meas License Digital Systems v03r01

NOTE

Test were performed each lowest or highest frequency on the modulation condition of more wide
bandwidth.(Please refer to section 9.1.1 OBW results)

RESULTS
See the following pages.
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8.6.1. OUT OF BAND EMISSIONS RESULT
NR Band n66 (L owest Frequency: 16QAM / Highest Frequency: 160QAM)

Test Date 2024-01-05
Test Engineer 25546
Limit 1710 1780
S F low F high
Condition End of O@é)w End o? O(B@W I?fllzt)a Frsiggie;iq;y
Temperature Voltage (MHz) (MHz) (ppm)
Normal (20C) 1710.2536 1779.7478
Extreme (50C) 1710.2536 1779.7478 34 0.002
Extreme (40C) 1710.2536 1779.7478 4.7 0.003
Extreme (30C) 1710.2536 1779.7478 53 0.003
Extreme (10C) Normal 1710.2536 1779.7478 2.6 0.001
Extreme (0C) 1710.2536 1779.7478 3.0 0.002
Extreme (-10C) 1710.2536 1779.7478 3.0 0.002
Extreme (-20C) 1710.2536 1779.7478 3.4 0.002
Extreme (-30C) 1710.2536 1779.7478 3.2 0.002
15% 1710.2536 1779.7478 4.6 0.003
20C -15% 1710.2536 1779.7478 1.7 0.001
End Point 1710.2536 1779.7478 1.9 0.001

END OF REPORT
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