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74 Spurious and Harmonic Emissions at Antenna Terminal
Test Overview

The level of the carrier and the various conducted spurious and harmonic frequencies is measured by means of a
calibrated spectrum analyzer. The spectrum is scanned from the lowest frequency generated in the equipment up
to a frequency including its 10t harmonic. All out of band emissions are measured with a spectrum analyzer
connected to the antenna terminal of the EUT while the EUT is operating at maximum power, and at the appropriate
frequencies. All data rates 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.

The minimum permissible attenuation level of any spurious emission is 43 + 10 log1o(Pwatts)), where P is the
transmitter power in Watts.

Test Procedure Used

ANSI C63.26-2015 — Section 5.7.4

Test Settings

1. Start frequency was set to 30MHz and stop frequency was set to 20GHz (separated into at least two plots
per channel)

2. Detector = RMS
3. Trace mode = trace average for continuous emissions, max hold for pulse emissions
4. Sweep time = auto couple
5. The trace was allowed to stabilize
6. Please see test notes below for RBW and VBW settings
Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

EUT

Figure 7-3. Test Instrument & Measurement Setup
Test Notes

1. Per Part 24, compliance with the applicable limits is based on the use of measurement instrumentation
employing a resolution bandwidth of 1 MHz.

2. For NR operation, all subcarrier spacings (SCS) and transmission schemes (e.g. CP-OFDM and DFT-s-
OFDM) 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.
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Mode Bandwidth | Channel T;':g; II:E:':-I] [I;:"I:] M;:"Bgi"
Low 30.0- 1845.0 27.31 13 -14.31

Low | 1910.0- 100000 | -31.44 13 -18.44

Low | 10000.0-200000| -45.11 3 32.11

Mid 30.0- 1850.0 -38.97 13 25.97

GSM-PCS 250 kHz Mid | 1910.0- 100000 | -32.12 3 19.12
Mid | 10000.0 - 200000 | -45.10 3 32.10

High 30.0- 1850.0 -38.54 13 -25.54

High | 1915.0-100000 | -31.73 3 18.73

High | 10000.0 - 20000.0 | -45.40 13 32.40

Low 30.0- 1845.0 31.73 13 18.72

Low | 1910.0-100000 | -39.96 13 26.96

Low | 10000.0-200000| -53.18 a3 20.18

Mid 30.0- 1850.0 -48.12 13 -35.12

WCDMA-PCS | 5 MHz Mid | 1910.0- 100000 | -39.78 A3 26.78
Mid | 10000.0 - 200000 | -53.18 3 ~40.18

High 30.0- 1850.0 ~48.07 13 235.07

High | 1915.0-100000 | -31.92 a3 18.92

High | 10000.0 - 200000 | -53.25 a3 2025

Low 30.0- 1849.0 -26.48 13 -13.48

Low | 1915.0-100000 | -40.08 3 27.08

Low |10000.0-20000.0| -5353 13 -40.53

Mid 30.0- 1850.0 ~41.43 13 28.43

LTE-B25-2 20 MHz Mid | 1915.0- 100000 | -39.98 13 26.98
Mid | 100000 - 200000 | -53.44 a3 20.44

High 30.0- 1850.0 -48.01 13 -35.01

High | 1916.0-100000 | -22.36 3 935

High | 10000.0 - 20000.0 | -53.32 13 -40.32

Low 30.0- 1850.0 ~47.86 13 -34.86

Low | 1915.0-100000 | -40.08 a3 27.08

Low | 10000.0- 200000 | -53.49 a3 ~20.49

Mid 30.0- 1850.0 -48.14 13 -35.13

NR-n25-2 20 MHz Mid | 1915.0-10000.0 | -39.94 3 26.94
Mid | 100000 - 200000 | -53.31 3 2031

High 30.0-1850.0 -47.93 13 34.93

High | 1915.0- 100000 | 40.08 13 27.08

High | 10000.0-200000| -53.38 3 2038

Table 7-6. Conducted Spurious Emission Results — Ant 0

FCC ID: A3LSMS928B

PART 24 MEASUREMENT REPORT

Approved by:
Technical Manager

Test Report S/N:
1M2308210093-02.A3L

Test Dates:
8/23/2023 - 10/18/2023

EUT Type:
Portable Handset

Page 45 of 117

© 2023 ELEMENT

V11.0 7/6/2023

Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or mechanical, including photocopying and microfilm, without
permission in writing from Element. If you have any questions about this or have an inquiry about obtaining additional rights to this report or assembly of contents thereof, please contact

ct.info@element.com.




@ clement

LTE Band 25/2 — Ant 0
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. Range Level Limit Margin

Mode Bandwidth | Channel [M’l_‘lgl [@Em] | [@Bm] | I d'g]
Low 30.0-1849.0 | -2947 13 16.47

Low | 1915.0-10000.0 | -40.12 13 2712

Low | 10000.0 - 20000.0 | -53.30 13 4030

Mid 30.0-1850.0 | -45.09 13 32.09

LTE-B25-2 20 MHz Mid | 1915.0-10000.0 | -39.98 13 -26.98
Mid | 10000.0 - 20000.0| -53.35 13 4035

High 30.0-1850.0 | -47.84 13 -34.84

High | 1916.0-10000.0 | 2243 13 943

High | 10000.0 - 20000.0 | -53.30 3 -40.30

Low 30.0-1850.0 | -44.86 13 -31.86

Low | 1915.0-10000.0 | -39.89 13 26.89

Low | 10000.0 - 20000.0 | -53.22 13 4022

Mid 30.0-1850.0 | -48.39 13 -35.39

NR-n25-2 20 MHz Mid | 1915.0-10000.0 | -39.83 13 26.83
Mid | 10000.0 - 20000.0| -53.34 13 4034

High 30.0-1850.0 | -48.08 13 -35.01

High | 1915.0-10000.0 | -39.75 13 -26.75

High | 10000.0 - 20000.0 | -53.07 13 ~40.07

Table 7-7. Conducted Spurious Emission Results — Ant 7
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Plot 7-69. Conducted Spurious Plot (NR Band n25/2 - 20.0MHz - 1RB - Mid Channel - Ant 7)
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7.5 Band Edge Emissions at Antenna Terminal
Test Overview

All out of band emissions are measured with a spectrum analyzer connected to the antenna terminal of the EUT
while the EUT is operating at maximum power, and at the appropriate frequencies. All data rates 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.

The minimum permissible attenuation level of any spurious emission is 43 + 10 log1o(Pwatts)), where P is the
transmitter power in Watts.

Test Procedure Used

ANSI C63.26-2015 — Section 5.7.3

Test Settings

Start and stop frequency were set such that the band edge would be placed in the center of the plot
Span was set large enough so as to capture all out of band emissions near the band edge

RBW > 1% of the emission bandwidth

VBW > 3 x RBW

Detector = RMS

Number of sweep points = 2 x Span/RBW

Trace mode = trace average for continuous emissions, max hold for pulse emissions

Sweep time = auto couple

© © N o o~ DN =

The trace was allowed to stabilize

Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

wsnopeel °

EUT

Figure 7-4. Test Instrument & Measurement Setup
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Test Notes

1. Per 24.238(b), in the 1 MHz bands immediately outside and adjacent to the frequency block a resolution
bandwidth of at least one percent of the emission bandwidth of the fundamental emission of the transmitter
may be employed to demonstrate compliance with the out-of-band emissions limit. The emission bandwidth
is defined as the width of the signal between two points, one below the carrier center frequency and one
above the carrier center frequency, outside of which all emission are attenuated at least 26 dB below the
transmitter power.

2. For NR operation, all subcarrier spacings (SCS) and transmission schemes (e.g. CP-OFDM and DFT-s-
OFDM) 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.
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GSM/GPRS PCS - Ant 0

. Level Lim it Margin
Mode Bandwidth) Channel | Test Case [dBm] [dBm] [dB]
Low Band Edge -18.42 -13 -5.42
Low Extended -40.16 -13 -27.16
GSM-PCS | 250kHz High Band Edge -18.13 -13 -5.13
High Extended -39.92 -13 -26.92

Table 7-8. Band Edge Test Results — Ant 0

'Spectrum Analyzer 1
Swept SA
KEYSIGHT nput RF

Coupling: DC
L Align: Auto

1+

Input Z: 50 O
Corr CCorrRCal
Freq Ref: Int (S)
NFE: Off

#Atten: 36 dB PNO:
PW Path: Standard Gate:
IF Gai

1 Spectrum

Scale/Div 10 dB Ref Level 25.00 dBm

Trace 1| Pass

#Video BW 12 kHz

Aug 24, 2023
4:27:45 PM

o ?

'Spectrum Analyzer 1
Channel Power
KEYSIGHT nput RF oo

‘Couplins
L S Align: Auto

+

Input Z: 50 O
Corr CCorr RCal
Freq Ref: Int (S)
NFE: Off

Atten: 36 dB Trig: Fi

#PNO: Fast

1 Graph

Scale/Div 10.0 dB Ref Value 30.00 dBm

Center 1.848500 GHz
Res BW 75.000 kHz

Video BW 750.00 kHz*
2 Metrics

Total Channel Power -40.16 dBm/ 1.00 MHz

Total Power Spectral Density -100.2 dBm/Hz

Aug 24, 2023
9:11:34 PM

RO~ ?

Sig Track: Off

pW Path: Standard Gate: LO
#IF Gain: Low

Balanced
Off
ow

#Avg Type: Power (RM:
Trig: Free Run

ANNN

Mkr1 1.849 988 0 GHz|| 200000000 MHz

Span 2.000 MHz|
#Sweep 1.00 s (1501 pts)

ree Run Center Freq: 1.848500000 GHz
Avg|Hold: 100/100

Radio Std: None

Span 8 MHz,
Sweep 1.73 ms (1001 pts)

N N

&

Span

Swept Span
Zero Span

200.000 kHz.

Auto
Man

Freq Offset
0Hz
X Axis Scale
og
n

&

Trace Type
Clear / Write

Trace Average
Max Hold

Min Hold

estart Averagin:

Frequency v

Math

Detector

Trace
Function

Advanced

Plot 7-71. Extended Lower Band Edge Plot (GPRS PCS - Ch. 512 - Ant 0)
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Spectrum Analyzer 1 +
Swept SA

KEYSIGHT Input RF
RL

Input Z: 50 O
Corr CCorrRCal
Freq Ref: Int (S)
NFE: Off

#Atten- 36 dB
HUW Path: Standard Gate: Off
IF Gain: Low
Sig Track: Off

Coupling: DC

Align: Auto

1 Spectrum

Scale/Div 10 dB

Center 1.910000 GHz

Ref Level 25.00 dBm

Trace 1| Pass

#Video BW 12 kHz

#Res BW 3.9 kKHz

M ? W

Spectrum Analyzer 1 +
‘Channel Power

RL

1 Graph
Scale/Div 10.0 dB

Center 1.911500 GHz

KEYSIGHT Input RF
Coupling: DC
Align: Auto

Input Z: 50 O
Corr CCorrRCal
Freq Ref: Int (S)
NFE: Off

Atten: 36 dB Trig: Free Run
HUW Path: Standard Gate: LO
#PNO: Fast #IF Gain: Low

s ad

Ref Value 30.00 dBm

Video BW 750.00 kHz*

Res BW 75.000 kHz

2 Metrics

Total Power Spectral Density

Total Channel Power

-39.92 dBm/ 1.00 MHz
-99.92 dBm/Hz

RO ? R

PNO: Balanced

Plot 7-73. Extended Upper Band Edge Plot (GPRS PCS — Ch. 910 - Ant 0)

#Avg Type: Power (RMS|
Trig: Free Run

Span
Mkr1 1.910 002 7 GHz|} 200000000 MHz

Swept Span
Zero Span

200.000 kHz

Auto
Man

Center Freq: 1.911500000 GHz
Avg|Hold: 100/100
Radio Std: None

Trace Type

Clear / Write
Math
Trace Average

Detector
Max Hold

Trace

Min Hold Function

Advanced

Span 8 MHz,
Sweep 1.73 ms (1001 pts)
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WCDMA PCS - Ant 0

. Level Lim it Margin
Mode Bandwidth] Channel | Test Case [dBm] [dBm] [dB]
Low Band Edge -20.47 -13 -7.47
Low Extended -20.24 -13 -7.24
WCDMA-PCS) 5 MHz High Band Edge -21.89 -13 -8.89
High Extended -22.81 -13 -9.81

Table 7-9. Band Edge Test Results — Ant 0

'Spectrum Analyzer 1 sy
'Swept SA + Q Frequency v

.
KEYSIGHT |Input RF Input Z: 50 O #Atten: 36 dB PNO: Best Wide  #Avg Type: Power (RMS|
RL S ?b- ‘Coupling: DC Corr CCorr RCal PW Path: Standard Gate: Off Trig: Free Run Center Frequency Settings
Align: Auto Freq Ref: Int (S) IF Gain: Low 1.85000 GHz
| PASS | NFE: Off Sig Track: Off ANNNN N
Span
1 Spectrum Mkr1 1.849 985 GHz|| 150000000 MHz

Scale/Div 10 dB Ref Level 25.00 dBm 467 dBm Swept Span

Zero S
Trace 1 Pass SIS

Full Span

Start Freq

1.84250

GHz
1.85750 GHz

‘( AUTOTUNE |

1.500000 MHz

Auto
Man

Freq Offset
0Hz
X Axis Scale

Center 1.850000 GHz #ideo BW 300 kHz Span 15.00 MHz| Log
#Res BW 100 kHz Sweep 1.00 ms (1001 pts) Lin

g0 O W7
Plot 7-74. Lower Band Edge Plot (WCDMA PCS — Ch. 9262 - Ant 0)

'Spectrum Analyzer 1
‘Channel Power + Q

KEYSIGHT [nput RF Input Z: 50 O Atten: 36 dB Trig: Free Run Center Freq: 1.848500000 GHz
RL > ‘Coupling: DC Corr CCorr RCal PW Path: Standard Gate: Off Avg|Hold: 100/100
Align: Auto Freq Ref: Int (S)  #PNO: Fast #IF Gain: Low Radio Std: None
NFE: Off

Trace Type
1 Graph

Clear / Write
Scale/Div 10.0 dB Ref Value 30.00 dBm

Math
Trace Average

Detector
Max Hold

Trace
Min Hold Function

Advanced
estart Averaging

Center 1.848500 GHz Video BW 390.00 KHz* Span 4 MHz
Res BW 39.000 kHz Sweep 3.20 ms (1001 pts)
2 Metrics

Total Channel Power -20.24 dBm/ 1.00 MHz
Total Power Spectral Density -80.24 dBm/Hz

g0 O W7
Plot 7-75. Extended Lower Band Edge Plot (WCDMA PCS — Ch. 9262 - Ant 0)
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Spectrum Analyzer 1
Swept SA
KEYSIGHT nput: RF

Coupling: DC
RL =~ ign Auto

1 Spectrum
Scale/Div 10 dB

Trace 1| Pass

Center 1.910000 GHz
#Res BW 100 kHz

m=o~A?

+

Input Z: 50 O
Corr CCorrRCal
Freq Ref: Int (S)
NFE: Off

#Atten- 36 dB PNO: Best Wide
HUW Path: Standard Gate: Off
IF Gain: Low
Sig Track: Off

Ref Level 25.00 dBm

#Video BW 300 kHz

Aug 24, 2023
6:07:29 PM

#Avg Type: Power (RMS|
Trig: Free Run

Span
15.0000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
90;

Mkr1 1.910 015 GHz
-21.885 dBm

125001 GHz
Stop Freq
17500( GHz

\ AUTO TUNE l

CF Step
1.500000 MHz

Auto
Man

Freq Offset
0Hz

Span 15.00 MHz
Sweep 1.00 ms (1001 pts)

Plot 7-76. Upper Band Edge Plot (WCDMA PCS - Ch. 9538 - Ant 0)

&

Spectrum Analyzer 1
‘Channel Power

KEYSIGHT :['P”'?‘ RE e
Coupling

RL = ign: Auto

1 Graph

Scale/Div 10.0 dB

Center 1.911500 GHz
Res BW 39.000 kHz

2 Metrics

Total Channel Power

Total Power Spectral Density

RS ~ M ?

+

Input Z: 50 O
Corr CCorrRCal
Freq Ref: Int (S)
NFE: Off

Atten: 36 dB Trig: Free Run
HUW Path: Standard Gate: Off
#PNO: Fast #IF Gain: Low

Ref Value 30.00 dBm

Video BW 390.00 kHz*

-22.81dBm/ 1.00 MHz

-82.81 dBm/Hz

Aug 24, 2023
8:59:28 PM

Plot 7-77. Extended Upper Band Edge Plot (WCDMA PCS - Ch. 9538 - Ant 0)

Center Freq: 1.911500000 GHz
Avg|Hold: 100/100
Radio Std: None

Trace Type

Clear / Write
Math
Trace Average

Detector
Max Hold

Trace

Min Hold Function

Advanced

Span 4 MHz,
Sweep 3.20 ms (1001 pts)
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LTE Band 25/2 — Ant 0

Mode |Bandwidthl Channel | Test Case ;:;:’:l'] [:;'g'n':] M::;é'i“
Low Band Edge -29.65 -13 -16.65
Low Extended -25.58 -13 -12.59
20 MHz H.igh LB2 | Band Edge -32.38 -13 -19.38
High LB25 | Band Edge -31.81 -13 -18.81
High LB2 Extended -27.40 -13 -14.40
High LB25 Extended -28.14 -13 -15.13
Low Band Edge -29.22 -13 -16.22
Low Extended -23.82 -13 -10.82
High LB2 | Band Edge -31.95 -13 -18.95
15 MHz High LB25 | Band Edge -30.38 -13 -17.39
High LB2 Extended -25.23 -13 -12.23
High LB25 Extended -24.88 -13 -11.88
Low Band Edge -28.94 -13 -15.94
Low Extended -20.89 =& -7.89
10 MHz High LB2 | Band Edge -29.98 -13 -16.98
High LB25 | Band Edge -29.10 -13 -16.10
High LB2 Extended -23.06 -13 -10.06
LTE-B25-2 High LB25 Extended -22.94 -13 -9.94
Low Band Edge -25.65 -13 -12.65
Low Extended -21.65 =& -8.65
5 MHz High LB2 | Band Edge -25.28 -13 -12.28
High LB25 | Band Edge -26.42 =& -13.42
High LB2 Extended -23.72 -13 -10.72
High LB25 Extended -25.33 -13 -12.33
Low Band Edge -24.32 -13 -11.32
Low Extended -22.77 -13 -9.77
3 MHz High LB2 | Band Edge -25.51 -13 -12.51
High LB25 | Band Edge -26.10 =& -13.10
High LB2 Extended -24.41 -13 -11.41
High LB25 Extended -24.67 -13 -11.67
Low Band Edge -24 10 -13 -11.10
Low Extended -28.74 =1 -15.74
1.4 MHz High LB2 | Band Edge -25.80 -13 -12.80
High LB25 | Band Edge -25.74 -13 -12.74
High LB2 Extended -36.12 -13 -23.12
High LB25 Extended -28.50 =& -15.50
Table 7-10. Band Edge Test Results — Ant 0
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Spectrum Analyzer 1
Swept SA

KEYSIGHT Input RF
Coupling: DC

Align: Auto

RL >

1 Spectrum
Scale/Div 10 dB

+

Input Z: 50 O
Corr CCorrRCal
Freq Ref: Int (S)
NFE: Off

Trace 1| Pass

Center 1.85000 GHz
#Res BW 120 kHz

5 e m[?

Spectrum Analyzer 1
Swept SA

KEYSIGHT Input RF
Coupling: DC

Align: Auto

RL >

1 Spectrum
Scale/Div 10 dB

Aug 24, 2023
1:14:16 PM

+

Input Z: 50 O
Corr CCorrRCal
Freq Ref: Int (S)
NFE: Off

Trace 1| Pass

Center 1.847000 GHz

#Res BW 1.0 MHz

TR

Aug 24, 2023
1:14:54 PM

#Atten- 36 dB
HUW Path: Standard Gate: Off

Ref Level 25.00 dBm

#Video BW 430 kHz

#Atten- 36 dB
HUW Path: Standard Gate: Off

Ref Level 25.00 dBm

#Video BW 3.0 MHz

PNO: Best Wide  #Avg Type: Power (RMS|
Trig: Free Run
IF Gain: Low
Sig Track: Off
Span
Mkr1 1.849 975 GHz 25.0000000 MHzZ

Swept Span
Zero Span

Full Span
Start Freq
1.837500000 GHz
Stop Freq
2500000 GHz

.86:

{ AUTO TUNE l

CF Step
2.500000 MHz

Auto
Man

Freq Offset
0Hz
X Axis Scale

Span 25.00 MHz e
Sweep 1.00 ms (1001 pts) i

PNO: Fast #Avg Type: Power (RMS|

Trig: Free Run Center Frequency

IF Gain: Low 1.84700 GHz
Sig Track: Off
Span
Mkr1 1.849 000 GHz|} 4 00000000 MHz

Swept Span
Zero Span

Full Span
Start Freq
1.845000000 GHz
Stop F
1.843000000 GHz

CF Step
400.000 kHz

Auto
Man

Span 4.000 MHz
Sweep 1.00 ms (1001 pts)

Settings

Plot 7-79. Extended Lower Band Edge Plot (LTE Band 25/2 - 10MHz QPSK - Full RB - Ant 0)
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