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Plot 7-98. Power Spectral Density Plot MIMO ANT2 (80MHz BW 802.11ax (UNIl Band 2A) — Ch. 58)
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Plot 7-100. Power Spectral Density Plot MIMO ANT2 (20MHz BW 802.11n (UNII Band 2C) — Ch. 120)

FCC ID: ASLSMA356E

MEASUREMENT REPORT

Approved by:
Technical Manager

Test Dates:
11/6/2023 - 12/27/2023

Test Report S/N:
1M2310260110-09.A3L

EUT Type:
Portable Handset

Page 80 of 116

© 2024 ELEMENT

V11.1 08/28/2023

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
written permission 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.




element

. Keysight Spectrum Analyzer - Swept SA
RL RF 500  AC

SENSE:INT| SOURCE OFF ALIGN AUTO [06:47:31 AMDec 15, 2023
#Avg Type: RMS

AvglHold: 100/100

CORREC

—— Trig: Free Run
#Atten: 26 dB

PNO: Fast
IFGain:Low

Mkr1 5.605 55 GHz
4.400 dBm

Center 5.60000 GHz Span 50.00 MHz

#Res BW 1.0 MHz

MSG

#V/BW 3.0 MHz*

== |
Frequency

Auto Tune

Center Freq
5.600000000 GHz

StartFreq
5.575000000 GHz

Stop Freq
5625000000 GHz
)

CF Step
5.000000 MHz
Auto Man

Freq Offset
0 Hz

|
Scale Type

Sweep 1.000 ms (1001 pts) _
STATUS

Lin

Log

Plot 7-101. Power Spectral Density Plot MIMO ANT2 (20MHz BW 802.11ax (UNIl Band 2C) — Ch. 120)
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Plot 7-104. Power Spectral Density Plot MIMO ANT2 (80MHz BW 802.11ac (UNIl Band 2C) — Ch. 122)

FCC ID: ASLSMA356E

MEASUREMENT REPORT

Approved by:
Technical Manager

Test Dates:
11/6/2023 - 12/27/2023

Test Report S/N:
1M2310260110-09.A3L

EUT Type:
Portable Handset

Page 82 of 116

© 2024 ELEMENT

V11.1 08/28/2023

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
written permission 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.




element

o Keysight Spectrum Analyzer - Swept SA

=R

RL 500 AC

PNO: Fast —»—
IFGain:Low

Center 5.6100 GHz
#Res BW 1.0 MHz

MSG

CORREC

SENSE:INT| SOURCE OFF ALIGN AUTO

‘ 08:24:03 AMDec 15, 2023

#Avg Type: RMS
Trig: Free Run Avg|Hoeld: 100/100

#Atten: 26 dB

Mkr1 5.579 0 GHz

Frequency

Auto Tune

Center Freq
5.610000000 GHz

StartFreq
5510000000 GHz

Stop Freq
5.710000000 GHz
s |

CF Step
20.000000 MHz
Auto Man

Freq Offset

0 Hz
E——||
Scale Type

-4.144 dBm

Span 200.0 MHz |5 Lin

Sweep 1.000 ms (1001 pts)

Teokiht |
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Plot 7-106. Power Spectral Density Plot MIMO ANT2 (802.11a (UNII Band 3) — Ch. 157)
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Plot 7-108. Power Spectral Density Plot MIMO ANT2 (20MHz BW 802.11ax (UNIl Band 3) — Ch. 157)
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Plot 7-110. Power Spectral Density Plot MIMO ANT2 (40MHz BW 802.11ax (UNIl Band 3) — Ch. 151)
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Plot 7-112. Power Spectral Density Plot MIMO ANT2 (80MHz BW 802.11ax (UNIl Band 3) — Ch. 155)
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Note:

Per ANSI C63.10-2013 Section 14.3.2.2 and KDB 662911 v02r01 Section E)2), the power spectral density at
Antenna-1 and Antenna-2 were first measured separately as shown in the section above. The measured values
were then summed in linear power units then converted back to dBm.

Sample MIMO Calculation:

At 5180MHz in 802.11n (20MHz BW) mode, the average conducted power spectral density was measured to be
5.22 dBm for Antenna 1 and 5.09 dBm for Antenna 2.

Antenna 1 + Antenna 2 = MIMO

(5.22 dBm + 5.09 dBm) = (3.18 mW + 3.23 mW) = 6.41 mW = 8.07 dBm
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7.6 Radiated Emission Measurements

Test Overview and Limit

All out of band radiated spurious emissions are measured with a spectrum analyzer connected to a receive antenna
while the EUT is operating at its maximum duty cycle, at its maximum power control level, as defined in
ANSI C63.10-2013, and at the appropriate frequencies. All channels, modes, and modulations/data rates were
investigated among all UNII bands. Only the radiated emissions of the configuration that produced the worst-case
emissions are reported in this section.

For transmitters operating in the 5.15-5.25 GHz and 5.25-5.35 GHz band: All emissions outside of the 5.15-
5.35 GHz band shall not exceed an EIRP of =27 dBm/MHz.

For transmitters operating in the 5.47-5.725 GHz band: All emissions outside of the 5.47-5.725 GHz band
shall not exceed an EIRP of —27 dBm/MHz.

For transmitters operating in the 5.725-5.85 GHz band: All emissions shall be limited to a level of -27
dBm/MHz at 75 MHz or more above or below the band edge increasing linearly to 10 dBm/MHz at 25 MIHz
above or below the band edge, and from 25 MHz above or below the band edge increasing linearly to a level
of 15.6 dBm/MHz at 5 MHz above or below the band edge, and from 5 MHz above or below the band edge
increasing linearly to a level of 27 dBm/MHz at the band edge.

All out of band emissions appearing in a restricted band as specified in Section 15.205 of the Title 47 CFR
and Table 6 of RSS-Gen (8.10) must not exceed the limits shown in the table below per FCC §15.209 and
RSS-Gen (8.9).

Frequency Field Strength Measured Distance
[wV/m] [Meters]
0.009 — 0.490 MHz 2400\F (kHz) 300
0.490 — 1.705 MHz 24000\F (kHz) 30
1.705 — 30.00 MHz 30 30
30.00 — 88.00 MHz 100 3
88.00 — 216.0 MHz 150 3
216.0 — 960.0 MHz 200 3
Above 960.0 MHz 500 3

Table 7-15. Radiated Limits

Test Procedures Used

ANSI C63.10-2013 — Sections 12.7.7.2, 12.7.6, 12.7.5 (Radiated Spurious Emissions)
ANSI C63.10-2013 — Section 12.7.4.4 (Band Edge Measurements)
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Test Settings — Above 1GHz

Average Field Strength Measurements (Method AD — Average Detection)

N o o~ w2

Trace (RMS) averaging was performed over at least 100 traces.

Peak Field Strength Measurements

N o o~ D=

Sweep time = auto couple

Trace mode = max hold

Test Settings — Below 1GHz

Trace was allowed to stabilize.

Quasi-Peak Field Strength Measurements

o gk~ w0 bd =

Test Setup

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

Sweep time = auto couple

Trace mode = max hold

Trace was allowed to stabilize.

Analyzer center frequency was set to the frequency of the radiated spurious emission of interest.
RBW = 1MHz

VBW = 3MHz
Detector = power average (RMS)
Number of measurement points = 1001 (Number of points must be > 2 x span\RBW)
Sweep time = auto

Analyzer center frequency was set to the frequency of the radiated spurious emission of interest.
RBW = 1MHz
VBW = 3MHz

Detector = peak

Analyzer center frequency was set to the frequency of the radiated spurious emission of interest.
RBW = 120kHz (for emissions from 30MHz — 1GHz)
Detector = quasi-peak
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- Q
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Figure 7-5. Radiated Test Setup < 30MHz
I'rn to drm
EUT
antenna mast
turntable
0.8m
1
| |
| o |
Figure 7-6. Radiated Test Setup < 1GHz
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Figure 7-7. Radiated Test Setup > 1GHz
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Test Notes

1.

10.

All spurious emissions lying in restricted bands specified in §15.205 are below the limits shown in §15.209.
All spurious emissions that do not lie in a restricted band are subject to an average limit of -27dBm/MHz.
At 3 meters, the field strength limit in dBuV/m can be determined by adding a “conversion” factor of 95.2dB
to the EIRP limit of -27dBm/MHz to obtain the limit for out of band spurious emissions of 68.2dBuV/m.

All spurious emissions that do not lie in a restricted band are subject to a peak limit not to exceed 20dB of
the average limit [68.2dBuV/m]. If a peak measurement passes the average limit, it was determined no
further investigation is necessary.

The antenna is manipulated through typical positions, polarity, and length during the tests. The EUT is
manipulated through three orthogonal planes.

This unit was tested with its standard battery.

The spectrum is measured from 9kHz to the 10th harmonic of the fundamental frequency of the transmitter
using CISPR quasi peak detector below 1GHz. Above 1 GHz, average and peak measurements were taken
using linearly polarized horn antennas. The worst-case emissions are reported, however emissions whose
levels were not within 20dB of the respective limits were not reported.

Emissions below 18GHz were measured at a 3-meter test distance while emissions above 18GHz were
measured at a 1-meter test distance with the application of a distance correction factor.

The wide spectrum spurious emissions plots shown on the following pages are used only for the purpose
of emission identification. Any emissions found to be within 20dB of the limit are fully investigated and the
results are shown in this section.

The "-" shown in the following RSE tables are used to denote a noise floor measurement.

In the case where a peak-detector measurement passed the given RMS limit it was determined sufficient
to demonstrate compliance.

The results recorded using the broadband antenna are known to correlate with the results obtained by using
a tuned dipole with an acceptable degree of accuracy. The VSWR for the measurement antenna was found
to be less than 2:1.

Sample Calculations

Determining Spurious Emissions Levels

o Field Strength Level [gsvim) = Analyzer Level jgsm) + 107 + AFCL gB/m]
o AFCL g&/m = Antenna Factor (¢g/m; + Cable Loss [dg]

o Margin gs; = Field Strength Level @suvim) — Limit @uvim

Radiated Band Edge Measurement Offset

o The amplitude offset shown in the radiated restricted band edge plots was calculated using the formula:

Offset (dB) = (Antenna Factor + Cable Loss + Attenuator) — Preamplifier Gai
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@ element

7.6.1 MIMO Radiated Spurious Emission Measurements
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Plot 7-113. Radiated Spurious Plot below 1GHz MIMO (802.11a)
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Plot 7-114. Radiated Spurious Plot above 1GHz MIMO (802.11ax — UNII Band 1 Ch. 40)
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Plot 7-115. Radiated Spurious Plot above 1GHz MIMO (802.11ax — UNII Band 2A Ch. 56)
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Plot 7-116. Radiated Spurious Plot above 1GHz MIMO (802.11ax — UNII Band 2C Ch. 120)
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Plot 7-117. Radiated Spurious Plot above 1GHz MIMO (802.11ax — UNII Band 3 Ch. 157)
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Plot 7-118. Radiated Spurious Plot 18GHz — 26.5GHz MIMO (802.11ax)
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Trace: MaxHold RBW: 1 MHz
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Plot 7-119. Radiated Spurious Plot 26.5GHz — 40GHz MIMO (802.11ax)
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@ element

MIMO Radiated Spurious Emission Measurements — UNII Band 1

Worst Case Mode: 802.11a
Worst Case Transfer Rate: 6Mbps
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 5180MHz
Channel: 36
Distance .
Frequency Ant. Antt_anna Tur_n table | Analyzer AFCL |Correctio Field Limit Margin
[MHz] Detector | Pol. Height | Azimuth Level [dB/m] Fact Strength [dBuV/m]| [dB]
[HV] | [em] | [degree] | [dBm] n r;;]” [dBuV/m] |19
10360.00 Peak \ 334 4 -67.25 12.12 0.00 51.87 68.20 -16.33
*| 15540.00 | Average \Y 248 136 -72.65 14.11 0.00 48.46 53.98 -5.52
*|1 15540.00 Peak \Y 248 136 -59.64 14.11 0.00 61.47 73.98 -12.51
*| 20720.00 | Average A% - - -65.45 2.12 -9.54 34.12 53.98 -19.86
*| 20720.00 Peak \Y - - -56.22 2.12 -9.54 43.35 73.98 -30.63
25900.00 Peak Vv - - -56.14 4.33 -9.54 45.65 68.20 -22.55
Table 7-16. Radiated Measurements MIMO
Worst Case Mode: 802.11a
Worst Case Transfer Rate: 6Mbps
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 5200MHz
Channel: 40
Distance .
Frequency Ant. Antf-znna Tur.n table | Analyzer AFCL (Correctio Field Limit Margin
[MHz] Detector | Pol. Height | Azimuth Level [dB/m] Fact Strength [dBuV/m]| [dB]
[HV] | [ecm] | [degree] | [dBm] n r:;]” [dBuV/m] [L9°H
10400.00 Peak \Y 344 352 -68.68 12.37 0.00 50.69 68.20 -17.51
*| 15600.00 | Average A% 305 147 -73.32 14.22 0.00 47.90 53.98 -6.08
*|1 15600.00 Peak V 305 147 -59.89 14.22 0.00 61.33 73.98 -12.65
*| 20800.00 | Average Vv - - -65.36 2.34 -9.54 34.44 53.98 -19.54
*| 20800.00 Peak \Y - - -55.96 2.34 -9.54 43.84 73.98 -30.14
26000.00 Peak \Y - - -55.84 4.46 -9.54 46.07 68.20 -22.13
Table 7-17. Radiated Measurements MIMO
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@ element

Worst Case Mode: 802.11a
Worst Case Transfer Rate: 6Mbps
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 5240MHz
Channel: 48
Distance .
Frequency Ant. Antf-znna Tur.n table | Analyzer AFCL (Correctio Field Limit Margin
[MHz] Detector | Pol. Height | Azimuth Level [dB/m] Fact Strength [dBuV/m]| [dB]
[HV] | [ecm] | [degree] | [dBm] n r:;]” [dBuV/m] [L9°H
10480.00 Peak Vv 330 3 -67.97 13.08 0.00 52.11 68.20 -16.09
*| 15720.00 | Average \Y, 302 148 -73.96 14.65 0.00 47.69 53.98 -6.29
*| 15720.00 Peak \Y 302 148 -60.61 14.65 0.00 61.04 73.98 -12.94
*| 20960.00 | Average Vv - - -65.74 2.48 -9.54 34.19 53.98 -19.79
*| 20960.00 Peak \Y - - -55.45 2.48 -9.54 44.48 73.98 -29.50
26200.00 Peak \Y - - -55.82 4.69 -9.54 46.33 68.20 -21.87
Table 7-18. Radiated Measurements MIMO
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@ element

MIMO Radiated Spurious Emission Measurements — UNII Band 2A

Worst Case Mode: 802.11a
Worst Case Transfer Rate: 6Mbps
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 5260MHz
Channel: 52
Distance .
Frequency Ant. Antt_anna Tur_n table | Analyzer AFCL | Correction Field Limit Margin
[MHz] Detector | Pol. Height | Azimuth Level [dB/m] Fact Strength [dBpV/m] [dB]
[HV] | [em] | [degree] | [dBm] radB‘]” [dBuV/m] [L9°H
10520.00 Peak \Y 109 182 -68.34 12.95 0.00 51.61 68.20 -16.59
*1 15780.00 | Average \ 301 143 -76.02 14.23 0.00 45.21 53.98 -8.77
*1 15780.00 Peak \ 301 143 -63.10 14.23 0.00 58.13 73.98 -15.85
*| 21040.00 | Average \% - - -65.44 2.59 -9.54 34.61 53.98 -19.37
*1 21040.00 Peak \% - - -56.28 2.59 -9.54 43.77 73.98 -30.21
26300.00 Peak \ - - -56.44 4.68 -9.54 45.70 68.20 -22.50
Table 7-19. Radiated Measurements MIMO
Worst Case Mode: 802.11a
Worst Case Transfer Rate: 6Mbps
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 5280MHz
Channel: 56
Distance .
Frequency Ant. Ant.enna Tur.n table | Analyzer AFCL | Correction Field Limit Margin
[MHz] Detector | Pol. Height | Azimuth Level [dB/m] Fact Strength [dBuV/m]| [dB]
[HV] | [cm] | [degree] | [dBm] f‘:B‘]” [dBuV/m] [L9°H
10560.00 Peak \% 111 196 -68.71 12.97 0.00 51.26 68.20 -16.94
*| 15840.00 | Average \% 312 57 -74.10 14.09 0.00 46.99 53.98 -6.99
*1 15840.00 Peak \Y 312 57 -60.58 14.09 0.00 60.51 73.98 -13.47
*| 21120.00 | Average \Y - - -65.66 2.68 -9.54 34.47 53.98 -19.50
*1 21120.00 Peak \Y - - -56.25 2.68 -9.54 43.88 73.98 -30.09
26400.00 Peak \ - - -55.87 4.70 -9.54 46.29 68.20 -21.91
Table 7-20. Radiated Measurements MIMO
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@ element

Worst Case Mode: 802.11a

Worst Case Transfer Rate: 6Mbps

Distance of Measurements: 1 & 3 Meters

Operating Frequency: 5320MHz

Channel: 64

Distance .
Frequency Ant. Ant?nna Tur.n table | Analyzer AFCL |Correction Field Limit Margin
[MHz] Detector | Pol. Height | Azimuth Level [dB/m] Fact Strength [dBuVim]|  [dB]
[HV] | [em] | [degree] | [dBm] f‘:B?’ [dBuV/m] |19°H
*1 10640.00 | Average \Y 110 184 -77.92 12.51 0.00 41.59 53.98 -12.39
*1 10640.00 Peak \Y 110 184 -67.63 12.51 0.00 51.88 73.98 -22.10
*1 15960.00 | Average \% 308 50 -76.65 15.27 0.00 45.62 53.98 -8.36
*1 15960.00 Peak Y 308 50 -63.10 15.27 0.00 59.17 73.98 -14.81
*| 21280.00 | Average V - - -65.42 2.67 -9.54 34.70 53.98 -19.28
*| 21280.00 Peak Y - - -56.21 2.67 -9.54 43.91 73.98 -30.07
26600.00 Peak Y - - -56.11 4.59 -9.54 45.94 68.20 -22.26
Table 7-21. Radiated Measurements MIMO
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@ element

MIMO Radiated Spurious Emission Measurements — UNII Band 2C

Worst Case Mode: 802.11a
Worst Case Transfer Rate: 6Mbps
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 5500MHz
Channel: 100
Distance .
Frequency Ant. Antt.enna Tur.n table | Analyzer AFCL |Correction Field Limit Margin
[MHz] Detector | Pol. Height | Azimuth Level [dB/m] Fact Strength [dBuV/m]|  [dB]
[HV] | [cm] | [degree] | [dBm] ;°B‘]” [dBuV/m]|1“°H
* 11000.00 | Average Vv 112 189 -75.36 12.66 0.00 44.30 53.98 -9.68
* 11000.00 Peak \Y 112 189 -64.94 12.66 0.00 54.72 73.98 -19.26
16500.00 Peak Vv 112 167 -62.91 15.81 0.00 59.90 68.20 -8.30
22000.00 Peak \Y - - -55.65 2.95 -9.54 44.76 68.20 -23.44
27500.00 Peak \Y - - -55.47 4.79 -9.54 46.78 68.20 -21.42
Table 7-22. Radiated Measurements MIMO
Worst Case Mode: 802.11a
Worst Case Transfer Rate: 6Mbps
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 5600MHz
Channel: 120
Distance .
Frequency Ant. Antt.anna Tur.n table | Analyzer AFCL | Correction Field Limit Margin
[MHz] Detector | Pol. Height | Azimuth Level [dB/m] Fact Strength [dBuV/m]| [dB]
[HV] | [cm] | [degree] | [dBm] ;“B‘]” [dBuV/m]|1“°H
* 11200.00 | Average \Y 116 196 -74.82 12.54 0.00 44.72 53.98 -9.26
* 11200.00 Peak \Y 116 196 -64.08 12.54 0.00 55.46 73.98 -18.52
16800.00 Peak Vv 114 168 -64.01 16.25 0.00 59.24 68.20 -8.96
* 22400.00 | Average \Y - - -65.42 3.1 -9.54 35.15 53.98 -18.83
* 22400.00 Peak Vv - - -56.21 3.1 -9.54 44.36 73.98 -29.62
28000.00 Peak \ - - -56.11 4.95 -9.54 46.30 68.20 -21.90
Table 7-23. Radiated Measurements MIMO
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@ element

Worst Case Mode: 802.11a
Worst Case Transfer Rate: 6Mbps
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 5720MHz
Channel: 144
Distance .
Frequency Ant. Antc.enna Tur.n table | Analyzer AFCL | Correction Field Limit Margin
[MHz] Detector | Pol. Height | Azimuth Level [dB/m] Fact Strength [dBuV/m]| [dB]
[HV] | [ecm] | [degree] | [dBm] ;I"B‘]" [dBuV/m] [L9°H
* 11440.00 | Average \Y 120 202 -76.90 13.54 0.00 43.64 53.98 -10.34
* 11440.00 Peak \Y 120 202 -66.88 13.54 0.00 53.66 73.98 -20.32
17160.00 Peak \Y 110 229 -67.46 16.79 0.00 56.33 68.20 -11.87
* 22880.00 | Average \Y - - -65.23 3.05 -9.54 35.28 53.98 -18.70
* 22880.00 Peak \Y - - -56.33 3.05 -9.54 44.18 73.98 -29.80
28600.00 Peak \ - - -57.01 4.92 -9.54 45.37 68.20 -22.83
Table 7-24. Radiated Measurements MIMO
Approved by:
FCC ID: A3LSMA356E MEASUREMENT REPORT :
Technical Manager
Test Report S/N: Test Dates: EUT Type: P 101 of 116
1M2310260110-09.A3L 11/6/2023 - 12/27/2023 | Portable Handset age 1t o

© 2024 ELEMENT

V11.1 08/28/2023

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
written permission 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.




@ element

MIMO Radiated Spurious Emission Measurements — UNII Band 3

Worst Case Mode: 802.11a
Worst Case Transfer Rate: 6Mbps
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 5745MHz
Channel: 149
Distance .
Frequency Ant. Antt_anna Tur_n table | Analyzer AFCL | Correction Field Limit Margin
[MHz] Detector | Pol. Height | Azimuth Level [dB/m] Fact Strength [dBpV/m] [dB]
[HV] | [em] | [degree] | [dBm] radB‘]” [dBuV/m] [L9°H
*1 11490.00 | Average \% 270 197 -75.90 13.10 0.00 44.20 53.98 -9.78
*1 11490.00 Peak \% 270 197 -65.78 13.10 0.00 54.32 73.98 -19.66
17235.00 Peak \% 110 227 -67.64 16.91 0.00 56.27 68.20 -11.93
*| 22980.00 | Average \% - - -65.23 3.05 -9.54 35.28 53.98 -18.70
*| 22980.00 Peak \% - - -56.25 3.05 -9.54 44.26 73.98 -29.72
28725.00 Peak \Y - - -55.33 4.97 -9.54 47.10 69.20 -22.10
Table 7-25. Radiated Measurements MIMO
Worst Case Mode: 802.11a
Worst Case Transfer Rate: 6Mbps
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 5785MHz
Channel: 157
Distance .
Frequency Ant. Antfenna Tur_n table | Analyzer AFCL |Correction Field Limit Margin
[MHz] Detector | Pol. Height | Azimuth Level [dB/m] Fact Strength [dBuVim]| [dB]
[HV] | [cm] | [degree] | [dBm] f‘g;’ [dBuV/m] | 19°H
*| 11570.00 | Average V 114 198 -75.43 12.96 0.00 44.53 53.98 -9.45
*1 11570.00 Peak \% 114 198 -65.74 12.96 0.00 54.22 73.98 -19.76
17355.00 Peak V 290 135 -67.32 17.83 0.00 57.51 68.20 -10.69
23140.00 Peak \% - - -56.44 3.10 -9.54 44,12 68.20 -24.08
28925.00 Peak V - - -56.52 4.78 -9.54 45.71 68.20 -22.49
Table 7-26. Radiated Measurements MIMO
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@ element

Worst Case Mode: 802.11a
Worst Case Transfer Rate: 6Mbps
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 5825MHz
Channel: 165
Distance .
Frequency Ant. Antfanna Tur.n table | Analyzer AFCL | Correction Field Limit Margin
[MHz] Detector | Pol. Height | Azimuth Level [dB/m] Fact Strength [dBuV/m]| [dB]
[HV] | [cm] | [degree] | [dBm] ;“:B‘]” [dBuV/m]|19°H
*[ 11650.00 | Average Y 274 200 -76.62 13.39 0.00 43.77 53.98 -10.21
*1 11650.00 Peak Vv 274 200 -66.31 13.39 0.00 54.08 73.98 -19.90
17475.00 Peak \% 288 140 -67.28 17.09 0.00 56.81 68.20 -11.39
23300.00 Peak V - - -56.39 3.28 -9.54 44.35 68.20 -23.85
29125.00 Peak Y - - -56.11 4.84 -9.54 46.19 68.20 -22.01
Table 7-27. Radiated Measurements MIMO
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@ element

7.6.2 MIMO Radiated Band Edge Measurements (20MHz BW)

Worst Case Mode:

Worst Case Transfer Rate:
Distance of Measurements:
Operating Frequency:

Channel:
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Plot 7-120. Radiated Lower Band Edge Plot MIMO
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Plot 7-122. Radiated Upper Band Edge Plot MIMO

Frequency (MHz)

(Average — UNII Band 2A)
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Plot 7-121. Radiated Lower Band Edge Plot MIMO
(Peak — UNII Band 1)
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Plot 7-123. Radiated Upper Band Edge Plot MIMO
(Peak — UNII Band 2A)
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Worst Case Mode: 802.11ax
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters

Operating Frequency: 5500MHz
Channel: 100
Trace: A\{era e RBWE 100 kHz Channel Power Trace: Mc:axHold RBWE 100 kHz Channel Power
PASS geiectoniie, yewi Jo0kt: 5057 aByuvim PASS etectorfest oW J00k: 6173 aByvim
120 1 1401
E E
2 004 3 120
3 3
K=t = 4
4@ 504 4@ 100
o o
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3 %07 3
w w 60 d
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5458.55458.75458.9 5459.25459.45459.65459.8 5460.15460.35460.5 5468.55468.75468.9 5469.25469.45469.65469.8 5470.15470.35470.5
Frequency (MHz) Frequency (MHz)
Plot 7-124. Radiated Lower Band Edge Plot MIMO  Plot 7-125. Radiated Lower Band Edge Plot MIMO
(Average — UNII Band 2C) (Peak — UNII Band 2C)
Worst Case Mode: 802.11ax

Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 5825MHz
Channel: 165

Detector: Peak VBW: 3 MHz

PASS Trace: MaxHold RBW: 1 MHz 5887.47 MHz
Offset: 21.2 dB_SWT: 1.01 ms 63.6 dBuV/m
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Frequency (MHz)

Plot 7-126. Radiated Upper Band Edge Plot MIMO
(Peak — UNII Band 3)
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7.6.3 MIMO Radiated Band Edge Measurements (40MHz BW)

Worst Case Mode: 802.11ax
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters

Operating Frequency: 5190MHz
Channel: 38
Trace: Average RBW: 100 kHz Channel Power Trace: Ma_xHoId RBWE 1 MHz 5148.45 MHz
PASS Beecon®is vew 300 51%Y GRNim PASS BeieconPeeic VoW aM 2955 deuvim
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5148.5511{8.75111:8.9 5]4‘9 25]4‘9.4514‘9.65159.8 515‘0.1515:0.35150.5 5088.0 51(;2.1 511I6.2 51?:0.3 514‘4.4 5158.6 517‘2 7 519:6.8 5260.9 5215.0
Frequency (MHz) Frequency (MHz)
Plot 7-127. Radiated Lower Band Edge Plot MIMO  Plot 7-128. Radiated Lower Band Edge Plot MIMO
(Average — UNIl Band 1) (Peak — UNII Band 1)
Worst Case Mode: 802.11ax
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 5310MHz
Channel: 62
Trace: Avera e RBW: 1 MHz 5350.27 MHz Trace: MaxHold RBW: 1 MHz 5353.07 MHz
PASS Belecor®ie YW a4 37795 dBuvim PASS Belecortes vewamt 29745 deuvim
120 140 A
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Z? 100 1 Z? 120
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5 £, 100 1
= 801 b=
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5285.0 5304.4 5323.9 5343.3 5362.8 5382.2 5401.7 5421.1 5440.6 5460.0 5285.0 5304.4 5323.9 5343.3 5362.8 5382.2 5401.7 5421.1 5440.6 5460.0
Frequency (MHz) Frequency (MHz)
Plot 7-129. Radiated Upper Band Edge Plot MIMO Plot 7-130. Radiated Upper Band Edge Plot MIMO
(Average — UNII Band 2A) (Peak — UNII Band 2A)
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Worst Case Mode: 802.11ax
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 5510MHz
Channel: 102

Trace: MaxHold RBW: 100 kHz
PASS Datciror: beake Uaw: 300 ks Shannel Power

: : Offset: 20.9 dB_SWT: 1.01 65.99 dBuV/m
PASS Besiayiane [ il 545538 MHz ¢ ™ §
Offset: 20.8dB SWT:1.01ms  51.83 dBuV/m
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T T T T T T T T Frequency (MHz)
5350.0 5370.2 5390.4 5410.7 5430.9 5451.1 5471.3 5491.6 5511.8 5532.0
Frequency (MHz) Plot 7-132. Radiated Lower Band Edge Plot MIMO
Plot 7-131. Radiated Lower Band Edge Plot MIMO (Peak — UNII Band 2C)
(Average — UNII Band 2C)
Worst Case Mode: 802.11ac

Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 5795MHz
Channel: 159

PASS Trace: MaxHold RBW: 1 MHz 5925.36 MHz

Detector: Peak VBW: 3 MHz
Offset: 21.7 dB_SWT: 1.01 ms 62.14 dBuV/m
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50 T T T T T T T T T
5770.0 5787.8 5805.6 5823.3 5841.1 5858.9 5876.7 5894.4 5912.2 5930.0
Frequency (MHz)

Plot 7-133. Radiated Upper Band Edge Plot MIMO
(Peak — UNII Band 3)
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7.6.4 MIMO Radiated Band Edge Measurements (80MHz BW)

Worst Case Mode: 802.11ax
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters

Operating Frequency: 5210MHz
Channel: 42
Trace: Av.era e RBWE 1 MHz 5149.67 MHz Trace: Ma.xHold RBWE 1 MHz 5149.35 MHz
PASS pececion i, VoW aM: 3555 dyvim PASS peieceorieea vew oM 77 76 qvim
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Frequency (MHz) Frequency (MHz)
Plot 7-134. Radiated Lower Band Edge Plot MIMO  Plot 7-135. Radiated Lower Band Edge Plot MIMO
(Average — UNII Band 1) (Peak — UNII Band 1)
Worst Case Mode: 802.11ax
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 5290MHz
Channel: 58
Trace: Average RBW: 100 kHz Channel Power Trace: MaxHold REW: 1 MHz 5360.22 MHz
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120 1 140 4—]
B B
3 1004 = 120+
a a
= =
3 80 35,1007
8 8
& 8o
T 60 3
o o
60 1
40 1
5349.5534‘:9.7534'9.9 5350,25350.45350.65350.8 535‘1,1535ll.35351.5 5240.0 526:4.4 528I8.9 531I3.3 533;7,8 530.";2.2 53é6,7 541I1.]. 543:5.6 5460.0
Frequency (MHz) Frequency (MHz)
Plot 7-136. Radiated Upper Band Edge Plot MIMO Plot 7-137. Radiated Upper Band Edge Plot MIMO
(Average — UNII Band 2A) (Peak — UNII Band 2A)
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Worst Case Mode:

Worst Case Transfer Rate:

802.11ax

MCSO0

Distance of Measurements:
Operating Frequency:

Channel:
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3 Meters

5530MHz
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Trace: Average RBW: 1 MHz
Detector: R VBW: 3 MHz
Offset: 13.9 dB SWT: 20 ms
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Plot 7-138. Radiated Lower Band Edge Plot MIMO
(Average — UNII Band 2C)

Worst Case Mode:

Worst Case Transfer Rate:
Distance of Measurements:
Operating Frequency:
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Plot 7-140. Radiated Upper Band Edge Plot MIMO
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Plot 7-139. Radiated Lower Band Edge Plot MIMO
(Peak — UNII Band 2C)
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7.7 Line-Conducted Test Data

Test Overview and Limit

All AC line conducted spurious emissions are measured with a receiver connected to a grounded LISN while the
EUT is operating at its maximum duty cycle, at maximum power, and at the appropriate frequencies. All data rates
and modes were investigated for conducted spurious emissions. Only the conducted emissions of the configuration

that produced the worst-case emissions are reported in this section.

All conducted emissions must not exceed the limits shown in the table below per FCC §15.207 and

RSS-Gen (8.8).

Frequency of emission Conducted Limit (dBuV)
(o1 Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

Table 7-28. Conducted Limits
*Decreases with the logarithm of the frequency.

Test Procedures Used

ANSI| C63.10-2013, Section 6.2

Test Settings

Quasi-Peak Field Strenqth Measurements

RBW = 9kHz (for emissions from 150kHz — 30MHz)
Detector = quasi-peak

Sweep time = auto couple

Trace mode = max hold

o a0k~ w2

Trace was allowed to stabilize

Average Field Strength Measurements

Analyzer center frequency was set to the frequency of the spurious emission of interest

1. Analyzer center frequency was set to the frequency of the spurious emission of interest

2. RBW = 9kHz (for emissions from 150kHz — 30MHz)

3. Detector = RMS

4. Sweep time = auto couple

5. Trace mode = max hold

6. Trace was allowed to stabilize
FCC ID: A3LSMA356E MEASUREMENT REPORT Approved by:
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Test Setup

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

travel
adapter

Tmx15m 10 cm
nonconducting platform

1m
extender cahle

glcm
LISMN
LISM
- reference ground plane
Figure 7-8. Test Instrument & Measurement Setup
Test Notes
1. All modes of operation were investigated, and the worst-case emissions are reported using mid channel. The

emissions found were not affected by the choice of channel used during testing.

2. The limit for an intentional radiator from 150kHz to 30MHz is specified in §15.207 and RSS-Gen (8.8).
3. Corr. (dB) = Cable loss (dB) + LISN insertion factor (dB)
4, QP/AV Level (dBuV) = QP/AV Analyzer/Receiver Level (dBuV) + Corr. (dB)
5. Margin (dB) = QP/AV Limit (dBuV) - QP/AV Level (dBuV)
6. Traces shown in plot are made using a peak detector.
7. Deviations to the Specifications: None.
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' Keysight EMI Receiver - Frequency Scan [EER

CORREC [ sEnsE:INT] | ALIGN AUTO | 05:55:52 AM Dec 27, 2023
Freq (Meters) 28.632092 MHz FREQUENCY SCAN Scan
CISPR NFE Discrete () 6/5
Scan-Search-Meas Atten: 10 dB Free Run

LW, | IHMF"MH%’F'W%F
R I A Vb W T
I N o o 0

Stop 30 MHz
VBW 90 kHz Dwell Time 96.07 ps ¢ 4 kHz)

8IG TRC FREQ QPD AMPTD AVGAMPTD QFF QPDLL1A AGLLZA QFF COMPOSITEAMPCOR  ~

1 [m[1 [174.00kHz [40.049dByvV [37.580dBuV |-  [-24719dB [-17187dB |-  [0.015dB
[2 [m[1 [20570kHz [42.665dByvV |37.937dBuV |-  |-20712dB [-15440dB |—  |-0.009dB

3 |W[1 [222.00kHz [35845dBuV |31.857dBuv |-  [-26899dB [-20.887dB |--  [0.027dB |
4 |W|1 [309.56 kHz [3B.069dBWV |33.507dBuv |-  [-21.924dB [-16476dB |-  [0.003dB |

W1 |382.04kHz [31.076 dBWV [26.692dBWV |-~ |-27.150dB [-21.643dB |-~  [0.018dB |
6 _[W[1 [710.72kHz [38.657 dBuV _[31.855dBWV |- [-17.343dB [-14.145dB |- [0.013d8 M
< >

MSG sTaTus 1 DC Coupled

Plot 7-141. Line Conducted Plot with 802.11a UNII Band 1 (L1)

= Keysight EMI Receiver - Frequency Scan ===
RL RF PRESEL | 50 @/MDC | CORREC [ SENSE:INT] [ ALIGN AUTO | 05:56:47 AM Dec 27, 2023
Freq (Meters) 28.632092 MHz FREQUENCY SCAN Scan
CISPR NFE Discrete () 5/5
Scan-Search-Meas Atten: 10 dB Free Run

|
[ N N R N ———
S b N L
I I

Stop 30 MHz
VBW 90 kHz Dwell Time 96.07 ps ¢ 4 kHz)

8IG TRC FREQ QPD AMPTD AVGAMPTD QFF QPDLL1A AGLLZA QFF COMPOSITEAMPCOR  ~

1 [m[1 [178.00kHz [39.386dBuV [35594dBuV |-  |-25193dB [-18984dB |-  [0.016dB
[2 [m]1 [199.45kHz [42.226 dBuV |39.154dBuV |-  [-21.408dB [-14480dB |-  [0.001dB
[3 [m|1 [229.22kHz [36.641dBuV |34.3865dBuV |-  [-26837dB [-18.093dB |-  [-0.020dB

[4 |m[1 [333.99kHz [32.829dBuV [28.148dBuwV |-  [-26.523dB |-21.204dB |-  [0.024dB
(5 [m[1 [721.96kHz [34.303dBuV [28.293dBwV |-~  |-21.697dB [-17.707dB |-  |-0.001dB

m[1 [889.95kHz [29.419dBuV [23775dBuWV |-  |-26581dB [-22.225dB [  |0.025dB v
< >
MSG sTatus t DC Coupled

Plot 7-142. Line Conducted Plot with 802.11a UNII Band 1 (N)
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s Keysight EMI Receiver - Frequency Scan

==

SENSE:INT| | ALIGN AUTO | 05:59:13 AM Dec 27, 2023

FREQUENCY SCAN Scan
515

Atten: 10 dB Free Run

N VI TN N AN RN N -
P O AT
| _“WHHWWIMW

Stop 30 MHz

VBW 90 kHz Dwell Time 96.07 us (# 4 kHz)

316 TRC FREQ QPD AMPTD AVG AMPTD OFF QPDLL1A AVGLLZ A OFF COMPOSITEAMPCOR  ~

1 [W[1 [198.00kHz [41.341dBuV [37.997cdBuv |-  [-22353dB [-15697dB |-  [0.003dB |
2 |W[1 [330.49kHz [33.065dBUV |29.806dBuV |- ~ [-26374dB [-19633dB |-~  [0.020dB |
3 |W[1 [717.96kHz [39.287dBuV |33.964dBuv |-  [16713dB [-12036dB |--  [0.004dB |
4 |W|1 [1.0099 MHz [29.285dBuV_ |23.833dBuV |-  [-26715dB |-22.167dB |-  [0.049dB |

[5 [m[1 [3.3698 MHz [28.207 dByV  |23.853dBuV |-  |-27.793dB |-22147dB |-  [0.337dB
[16.825 MHz [28.011dBuV _ [24.293dBuV |-  [-31.989dB [-25707dB |--  [0.025dB |

<

MSG

sTatus 1t DC Coupled

Plot 7-143. Line Conducted Plot with 802.11a UNII Band 2A (L1)

wm Keysight EMI Receiver - Frequency Scan

===

FREQUENCY SCAN Scan
NFE Discrete () 515
Scan-Search-Meas Atten: 10 dB Free Run

CORREC

[ SENSE:INT] | ALIGN AUTO | 05:58:21 AM

7,2023

NI R
00T P AR A
AR i

Stop 30 MHz
VBW 90 kHz Dwell Time 96.07 ps ¢ 4 kHz)

sIG TRC FREQ QPD AMPTD AVG AMPTD OFF QPDLL1A AVGLLZA OFF COMPOSITEAMPCOR  ~

1 [m[1 [198.07 kHz [41.424dByvV [37.720dBuV |-  |-22267dB [-15971dB |-  [0.003dB
(2 [m]1 [233.06kHz [36.385dBuV |31.940dBwV |-  [-26.956dB |-20.400dB |-  [-0.016dB
[m[1 [273.99kHz [34.490dBpV [31.377dBwV |-  [-26.506dB |-19.619dB |-  [-0.032dB

Ell:l[l 32699 kHz |32.800dBuV [28125dBuyV |-  |-26.753dB |-21428dB |-  [0.0156dB
[5 (m[1 [365.99kHz [29.602dBuV |24.630dBuV |—  |-28.989dB |-23961dB |-—  [0.040dB
ﬂu[l 709.96 kHz [34.102dBuV [28.160dBuV |-  |-21.898dB [-17840dB [  [0014dB |

MSG

status 1 DC Coupled

Plot 7-144. Line Conducted Plot with 802.11a UNII Band 2A (N)
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@ element

' Keysight EMI Receiver - Frequency Scan (=R

SENSE:INT| | ALIGN AUTO | 06:01:04 AM Dec 27, 2023
FREQUENCY SCAN Scan
5/5
Atten: 10 dB Free Run

Stop 30 MHz
VBW 90 kHz Dwell Time 96.07 ps ¢ 4 kHz)

316 TRC FREQ QPD AMPTD AVG AMPTD OFF QPDLL1A AVGLLZ A OFF COMPOSITEAMPCOR

1 [W[1 [150.00kHz [31.877 dBuV |26.814cdBuV |- [-34123dB [-20.186dB |-  [0.019dB |
2 |W[1 [229.99kHz [34972dBWV |32643dBuv |- ~ [.27478dB [-19807dB |-~ [0.019dB |
3 |W[1 [27541kHz [33.805dBWV [30.174dBwv |-  [-27.148dB [-20.779dB |-  [0.034dB |
4 |W|1 [333.99kHz [32.621dBuV_ |28.233dBwvV |- [-26730dB [-21.119dB |-~  [0.024dB |

W1 [497.98kHz [32.462dBuV  [26979dBWV |-~ |-23572dB [-19.054dB [  [.0.005dB |

6 W1 [72196kHz |38.638dBuV [32611dBuV |-  [-17.362dB [-13.389dB |- |-0.001dB v
< >

~

MSG sTatus 1t DC Coupled

Plot 7-145. Line Conducted Plot with 802.11a UNII Band 2C (L1)

wm Keysight EMI Receiver - Frequency Scan | = H P \i‘;ﬁ
0 CORREC [ SENSE:INT] | ALIGN AUTO | 06:02:07 AM 7,2023
FREQUENCY SCAN Scan
NFE Discrete () 5/5
Scan-Search-Meas Atten: 10 dB Free Run

|
__F-III 1]
g OO AN
-“N“HWWHM

Stop 30 MHz
VBW 90 kHz Dwell Time 96.07 ps ¢ 4 kHz)

sIG TRC FREQ QPD AMPTD AVG AMPTD OFF QPDLL1A AVGLLZA OFF COMPOSITEAMPCOR

1 [m[1 [17455kHz [36.878dByV [34.311dBwWV |-  |-27.863dB [-20429dB |-  [0.015dB
[2 [m]1 [222.00kHz [33.709dBuV [29174dBwV |-  [-29.035dB |-23.569dB |-  |-0.027dB
(3 |m|1 [297.99kHz [36.517dBuV [32921dBwV |-  [-23782dB [-17.378dB |-  [-0.016dB

EI[I 32999 kHz [31.799dBuV [28377dBuwV |-  |-27.662dB |-21.074dB |-  [0.020dB
|485.35kHz [28.797 dBuV  |24.560dBuV |-  |-27.450dB |-21687dB |-~  [0.000dB
ﬂu[l 71796 kHz [34444dBuV [29338dBWV |-  |-21556dB [-16662dB [  [0004dB |

~

MSG status 1 DC Coupled

Plot 7-146. Line Conducted Plot with 802.11a UNII Band 2C (N)
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@ element

s Keysight EMI Receiver - Frequency Scan

==

SENSE:INT| |

ALIGN AUTO |

06:04:29 AM Dec 27, 2023

FREQUENCY SCAN

Atten: 10 dB

Scan
515
Free Run

VBW 90 kHz

AT I

HJ B

Stop 30 MHz
Dwell Time 96.07 ps ¢ 4 kHz)

316 TRC FREQ QPD AMPTD

1 [W[1 [170.00kHz [36.302dBuV [33.706dBuvV |-  [-28658dB [-21.255dB |-  [0.014dB |
[309.99kHz [35.332dBuV  [29.883dBwV |-~  |.24639dB [-20088dB |-~ [.0003dB |
3 |W[1 [517.98kHz [29.401dBWV |25562dBuv |-  |-26599dB |-20448dB |-  [0.006dB |
4 |W|1 [609.97 kHz [31.265dBuV  |26.043dBuvV |-  [-24735dB |-19.967dB |-~  [0.013dB |
5 |W[1 [709.96 kHz [38.863dBuV [32.324dBwV |-  [-17137dB [13676dB |-~  [0.014dB |

m__

2 W1 ]

517

<

AVG AMPTD OFF QPDLL1A

AVGLLZ A OFF COMPOSITEAMPCOR  ~

MSG

STATUS T

DC Coupled

Plot 7-147. Line Conducted Plot with 802.11a UNII Band 3 (L1)

- Keysight EMI Receiver - Frequencys:an =R
[ SENSE:INT] | ALIGN AUTO | 06:03:33 AM Dec 27, 2023
FREQUENCY SCAN Scan TRACE 1]
i &% &/6
CISPR NFE Discrete )
Scan-Search-Meas ™ Atten: 10 dB Free Run DET

|
(T I N AN

NG W AT T e
I B L

VBW 90 kHz

T —

Stop 30 MHz
Dwell Time 96.07 Ys@ 4 kHz)

8IG TRC FREQ QPD AMPTD AVGAMPTD QFF QPDLL1A AGLLZA QFF COMPOSITEAMPCOR  ~

[IEIII[EIIEEIE__

M[1 |541.96kHz [24911dBuV [20477dBuV [~ |-31.089dB [-25523dB [~  [-0.006dB |
EEIII__
4 |W[1 [1.7059 MHz [24.260dBuV  [18735dBuv |-  [.31.750dB |-27.265dB |-  [0.034dB |

ﬂu[. 6618 MHz [23.754dByV _ [19.429dBuV |-  |-32.246dB |-26571dB |-  |0.775dB

[16.813 MHz [24448 dBuV _[20218dBuV [  [-35.552dB |

[-20.782dB |-  [0033dB |

MSG

STATUS| !

DC Coupled

Plot 7-148. Line Conducted Plot with 802.11a UNII Band 3 (N)
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@ element
(8.0 CONCLUSION |

The data collected relate only the item(s) tested and show that the Samsung Portable Handset FCC ID:
A3LSMA356E is in compliance with Part 15 Subpart E (15.407) of the FCC Rules.
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