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Plot 7-122. Contention Based Protocol Timing Plot (20MHz (UNII Band 5) — Ch. 53)
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Plot 7-123. Contention Based Protocol Timing Plot (160MHz (UNII Band 5) — Ch. 47 Low)
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Plot 7-124. Contention Based Protocol Timing Plot (160MHz (UNII Band 5) — Ch. 47 Mid)
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Plot 7-125. Contention Based Protocol Timing Plot (160MHz (UNII Band 5) — Ch. 47 High)
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Plot 7-126. Contention Based Protocol Timing Plot (20MHz (UNII Band 6) — Ch. 101)

Spectrum ¥ | .
Ref Level 30.00 dBm @ RBW 20 MHz
o Att 40 dB & SWT 20 s YBW 20 MHz
SGL
@ 1Pk Clrw
D2[1] -29.13 dB
10.0000 s
20 dem M1[1] 5.44 dBm
3.0942 s
10 dBm T
R ST IEHT P SRR R PPN THAIN SPSSPATORT IPISE PPV T PP
0 dBm
-10 dBm
I 1
R 5 SR P W WO O A P4
-30 dBm
-40 dBm
-50 dBm
-60 dBm
CF 6.43 GHz 691 pts 2.0s/
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 3.5942 5 £.44 dem
D2| M1 1 10.0 s -29.13 db
08/01/2023
L T\r ] Ll GRNRRRNND 08:57:16 AM
Date: 1.AUG.2023 08:57:16

Plot 7-127. Contention Based Protocol Timing Plot (160MHz (UNII Band 6) — Ch. 111 Low)
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Plot 7-128. Contention Based Protocol Timing Plot (160MHz (UNII Band 6) — Ch. 111 Mid)
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Plot 7-129. Contention Based Protocol Timing Plot (160MHz (UNII Band 6) — Ch. 111 High)
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Plot 7-130. Contention Based Protocol Timing Plot (20MHz (UNIl Band 7) — Ch. 149)
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Plot 7-132. Contention Based Protocol Timing Plot (160MHz (UNII Band 7) — Ch. 175 Mid)
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Plot 7-133. Contention Based Protocol Timing Plot (160MHz (UNII Band 7) — Ch. 175 High)
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Plot 7-134. Contention Based Protocol Timing Plot (20MHz (UNII Band 8) — Ch. 197)
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Plot 7-135. Contention Based Protocol Timing Plot (160MHz (UNII Band 8) — Ch. 207 Low)
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Plot 7-136. Contention Based Protocol Timing Plot (160MHz (UNII Band 8) — Ch. 207 Mid)
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Plot 7-137. Contention Based Protocol Timing Plot (160MHz (UNII Band 8) — Ch. 207 High)
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7.7 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 (e.g. 802.11a, 802.11ax (20/40/80/160MHz),
and modulations/data rates were investigated among all UNIl bands. Only the radiated emissions of the
configuration that produced the worst-case emissions are reported in this section.

For transmitters operating in the 5.925-7.125 GHz band: All emissions outside of the 5.925-7.125 GHz band
shall not exceed an EIRP of -27dBm/MHz (68.2dBuV/m at a 3m distance). Emissions found in a restricted
band are subject to the limits of 15.209 as shown in the table below.

Frequency Field Strength Measured Distance
[pV/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 7-13. Radiated Limits

Test Procedures Used

ANSI C63.10-2013 — Sections 12.7.7.2, 12.7.6, 12.7.5

Test Settings — Above 1GHz

Average Field Strength Measurements (Method AD — Average Detection)

1. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest.
2. RBW = 1MHz
3. VBW =3MHz
4. Detector = power average (RMS)
5. Number of measurement points = 1001 (Number of points must be > 2 x span\\RBW)
6. Sweep time = auto
7. Trace (RMS) averaging was performed over at least 100 traces.
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Peak Field Strength Measurements

Detector = peak
Sweep time = auto couple

Trace mode = max hold

N o g~ w P

Trace was allowed to stabilize.

Test Settings — Below 1GHz

Quasi-Peak Field Strength Measurements

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

1. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest.
2. RBW = 120kHz (for emissions from 30MHz — 1GHz)
3. Detector = quasi-peak
4. Sweep time = auto couple
5. Trace mode = max hold
6. Trace was allowed to stabilize.
Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.
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l furntable
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1
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| o !
Figure 7-6. Radiated Test Setup < 30MHz
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Figure 7-7. Radiated Test Setup < 1GHz
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Figure 7-8. Radiated Test Setup > 1GHz
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Test Notes

1.

All spurious emissions lying in restricted bands specified in §15.205 are below the limits specified 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
68.2dBuVv/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 [gsuvim) = Analyzer Level (gsm) + 107 + AFCL [aB/m]
o AFCL [gs/m] = Antenna Factor [gs/m) + Cable Loss (dg]
o Margin gg) = Field Strength Level [gsuvim) — Limit [aBuvim

Radiated Band Edge Measurement Offset

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

Offset (dB) = (Antenna Factor + Cable Loss + Attenuator) — Preamplifier Gain

Approved by:
FCC ID: A3LSMS711U MEASUREMENT REPORT .
Technical Manager
Test Report S/N: Test Dates: EUT Type:
Page 115 of 138
1M2304260060-19.A3L 5/24-8/1/2023 Portable Handset
© 2023 ELEMENT V 9.0 02/01/2019

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

7.7.1 MIMO Radiated Spurious Emission Measurements

Trace: MaxHold RBW: 100 kHz
Detector: Peak VBW: 300 kHz
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Plot 7-138. Radiated Spurious Plot below 1GHz MIMO (802.11ax)
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Plot 7-139. Radiated Spurious Plot 1GHz — 18GHz MIMO (802.11ax — UNII Band 5 Ch. 45)
Trace: MaxHold RBW: 1 MHz
Detector: Peak VBW: 3 MHz
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Plot 7-140. Radiated Spurious Plot 1GHz — 18GHz MIMO (802.11ax — UNIl Band 6 Ch. 105)
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Plot 7-141. Radiated Spurious Plot 1GHz — 18GHz MIMO (802.11ax — UNIl Band 7 Ch. 149)
Trace: MaxHold RBW: 1 MHz
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Plot 7-142. Radiated Spurious Plot 1GHz — 18GHz MIMO (802.11ax — U Band 8 Ch. 209)
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Plot 7-143. Radiated Spurious Plot 18GHz - 26.5GHz (802.11ax)
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Trace: MaxHold RBW: 1 MHz
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Plot 7-144. Radiated Spurious Plot 26.5GHz - 40GHz (802.11ax)
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MIMO Radiated Spurious Emission Measurements — UNII Band 5

Worst Case Mode: 802.11ax
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 5935MHz
Channel: 2
Froency | gy | ALPOL | Amema | ST | mnaveer |l | cocoion | swenain | S| werain ae
[degree] Factor [dB] [dBpV/m]
* 11870.00 Average \% - - -78.03 9.32 0.00 38.29 53.98 -15.69
* 11870.00 Peak \% - - -66.20 9.32 0.00 50.12 73.98 -23.86
* 17805.00 Average \% - - -76.89 15.72 0.00 45.83 53.98 -8.15
* 17805.00 Peak \% - - -64.99 15.72 0.00 57.73 73.98 -16.25
* 23740.00 Average \% 150 20 -64.17 3.96 -9.54 37.25 53.98 -16.73
* 23740.00 Peak \% 150 20 -56.63 3.96 -9.54 44.79 73.98 -29.19
29675.00 Peak \% - - -57.03 5.90 -9.54 46.34 68.20 -21.86
Table 7-14. Radiated Measurements MIMO
Worst Case Mode: 802.11ax
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 6175MHz
Channel: 45
ey | gy | ALPOL | Amema | TSRS | maveer |l | coiccion | swengtn | S| wesain ae
[degree] Factor [dB] [dBuV/m]
* 12350.00 Average \% 100 53 -77.29 9.61 0.00 39.32 53.98 -14.66
* 12350.00 Peak \% 100 53 -65.07 9.67 0.00 51.60 73.98 -22.38
* 18525.00 Average \% - - -66.00 1.55 -9.54 33.01 53.98 -20.97
* 18525.00 Peak \% - - -55.19 1.55 -9.54 43.82 73.98 -30.16
24700.00 Peak \% 150 315 -55.93 4.20 -9.54 45.73 68.20 -22.47
30875.00 Peak \% - - -57.52 6.77 -9.54 46.70 68.20 -21.50
Table 7-15. Radiated Measurements MIMO
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Worst Case Mode: 802.11ax
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 6415MHz
Channel: 93
Turntable Distance Field _
Fr?&t‘i’;cy Detector Ar[\L /S]OI' Hgnthetn[r;?n] Azimuth LQ/‘:‘E’;;:“] [ﬁg/cnl;] Correction Strength [ d;m\}l;m] Margin [dB]
9 [degree] Factor [dB] | [dBuV/m] H
12830.00 Peak v - - -66.32 9.64 0.00 50.32 68.20 -17.88
* | 19245.00 Average % - - -66.26 2.35 -9.54 33.56 53.98 -20.42
* | 19245.00 Peak v - - -56.57 2.35 -9.54 43.25 73.98 -30.73
25660.00 Peak v 150 0 -56.41 4.41 -9.54 45.46 68.20 2274
32075.00 Peak % - - -57.24 7.43 -9.54 47.65 68.20 -20.55
Table 7-16. Radiated Measurements MIMO
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MIMO Radiated Spurious Emission Measurements — UNII Band 6
Worst Case Mode: 802.11ax
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 6435MHz
Channel: 97
Freency | oo | ALPOL | amema | LS | maveer |l | corillion | sengtn | S| werain e
[degree] Factor [dB] [dBuV/m]
12870.00 Peak \% - - -66.55 10.05 0.00 50.50 68.20 -17.70
* 19305.00 Average \% - - -66.24 2.13 -9.54 33.35 53.98 -20.63
* 19305.00 Peak \% - - -56.21 2.13 -9.54 43.38 73.98 -30.60
25740.00 Peak \% 150 1 -56.16 451 -9.54 45.81 68.20 -22.39
32175.00 Peak \% - - -57.63 7.53 -9.54 47.36 68.20 -20.84
Table 7-17. Radiated Measurements MIMO
Worst Case Mode: 802.11ax
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 6475MHz
Channel: 105
Freency | pgenor | Ampol | antema | TGR | s | AL orcdion | swengin | ™| wergin o
[degree] Factor [dB] | [dBupV/m]
12950.00 Peak \% - - -65.96 10.13 0.00 51.17 68.20 -17.03
* 19425.00 Average \% - - -66.34 2.22 -9.54 33.34 53.98 -20.64
* 19425.00 Peak \% - - -55.98 2.22 -9.54 43.70 73.98 -30.28
25900.00 Peak \% 150 315 -55.71 4.57 -9.54 46.32 68.20 -21.88
32375.00 Peak \% - - -57.90 7.29 -9.54 46.86 68.20 -21.34
Table 7-18. Radiated Measurements MIMO
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Worst Case Mode: 802.11ax
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 6515MHz
Channel: 113
Turntable Distance Field _
Fr?&i'ir;cy Detector Ar[]:_' A‘j]OI' Hgnﬁn[r;;] Azimuth Lg[l?'{;g;] [ﬁ;ﬁt} Correction Strength [ dIB_m\]IIItm] Margin [dB]
9 [degree] Factor [dB] | [dBuV/m] H
13030.00 Peak v - - -65.18 10.12 0.00 51.94 68.20 -16.26
* | 19545.00 Average v - - -66.23 2.37 -9.54 33.61 53.98 -20.37
* | 19545.00 Peak v - - -55.84 2.37 -9.54 43.99 73.98 -29.99
26060.00 Peak v 150 316 -56.36 4.80 -9.54 45.91 68.20 -22.29
32575.00 Peak v - - -56.86 6.85 -9.54 47.46 68.20 -20.74
Table 7-19. Radiated Measurements MIMO
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MIMO Radiated Spurious Emission Measurements — UNII Band 7
Worst Case Mode: 802.11ax
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 6535MHz
Channel: 117
Freency | oo | ALPOL | amema | LS | maveer |l | corillion | sengtn | S| werain e
[degree] Factor [dB] [dBuV/m]
13070.00 Peak \% - - -66.33 10.15 0.00 50.82 68.20 -17.38
* 19605.00 Average \% - - -66.12 2.64 -9.54 33.98 53.98 -20.00
* 19605.00 Peak \% - - -56.01 2.64 -9.54 44.10 73.98 -29.88
26140.00 Peak \% 150 318 -56.97 4.56 -9.54 45.04 68.20 -23.16
32675.00 Peak \% - - -56.88 7.03 -9.54 47.61 68.20 -20.59
Table 7-20. Radiated Measurements MIMO
Worst Case Mode: 802.11ax
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 6695MHz
Channel: 149
Freency | pgenor | Ampol | antema | Tgpi | s | ACL | oo | suengin | ™| wergin o
[degree] Factor [dB] [dBuV/m]
* 13390.00 Average \% 216 38 -77.02 10.35 0.00 40.33 53.98 -13.65
* 13390.00 Peak \% 216 38 -65.03 10.35 0.00 52.32 73.98 -21.66
* 20085.00 Average \% - - -63.43 3.01 -9.54 37.04 53.98 -16.94
* 20085.00 Peak \% - - -56.68 3.01 -9.54 43.79 73.98 -30.19
26780.00 Peak \% 150 35 -56.73 4.57 -9.54 45.30 68.20 -22.90
33475.00 Peak \% - - -56.87 7.57 -9.54 48.16 68.20 -20.04
Table 7-21. Radiated Measurements MIMO
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Worst Case Mode: 802.11ax
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 6875MHz
Channel: 185
Fremeney | ooy | APol | amema | TR | e | AL | Gorddion | svengtn | (™ | vergin aa
[degree] Factor [dB] [dBpV/m]
13750.00 Peak \% 338 44 -64.96 11.07 0.00 53.11 68.20 -15.09
* 20625.00 Average \% - - -64.40 3.42 -9.54 36.48 53.98 -17.50
* 20625.00 Peak \% - - -56.67 3.42 -9.54 44.21 73.98 -29.77
27500.00 Peak \% 150 58 -56.89 4.54 -9.54 45.11 68.20 -23.09
34375.00 Peak \% - - -57.33 8.08 -9.54 48.21 68.20 -19.99
Table 7-22. Radiated Measurements MIMO
Worst Case Mode: 802.11ax
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 6695MHz
Channel: 149
Froeney | ey | ALPOL | Amema | TSR | mraveer | AL | cocgion | swenan | S| werain e
[degree] Factor [dB] [dBuV/m]
* 13390.00 Average \% 231 47 -77.81 10.35 0.00 39.54 53.98 -14.44
* 13390.00 Peak \% 231 47 -65.63 10.35 0.00 51.72 73.98 -22.26
* 20085.00 Average \% - - -63.36 3.01 -9.54 37.11 53.98 -16.87
* 20085.00 Peak \% - - -56.71 3.01 -9.54 43.76 73.98 -30.22
26780.00 Peak \% 150 27 -56.75 4.57 -9.54 45.28 68.20 -22.92
33475.00 Peak \% - - -56.93 7.57 -9.54 48.09 68.20 -20.11

Table 7-23. Radiated Measurements MIMO with WCP
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MIMO Radiated Spurious Emission Measurements — UNII Band 8

Worst Case Mode: 802.11ax
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 6895MHz
Channel: 189
Freeney | oo | ALPOL | amema | TSRLS | maveer | ol | coiccion | siengtn | S| wesain ae
[degree] Factor [dB] [dBuV/m]
13790.00 Peak \% - - -64.36 11.00 0.00 53.64 68.20 -14.56
* 20685.00 Average \% - - -64.78 3.67 -9.54 36.35 53.98 -17.63
* 20685.00 Peak \% - - -57.60 3.67 -9.54 43.53 73.98 -30.45
27580.00 Peak \% 150 50 -56.69 4.68 -9.54 45.45 68.20 -22.75
34475.00 Peak \% - - -57.06 7.83 -9.54 48.23 68.20 -19.97
Table 7-24. Radiated Measurements MIMO
Worst Case Mode: 802.11ax
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 6995MHz
Channel: 209
Froaency | pgeor | POl | antema | TGRi | seabeer | ACL | oicdion | suengin | ™| wergin o
[degree] Factor [dB] [dBpV/m]
13990.00 Peak \% 185 13 -64.68 11.26 0.00 53.58 68.20 -14.62
* 20985.00 Average \% - - -64.52 3.59 -9.54 36.54 53.98 -17.44
* 20985.00 Peak \% - - -56.45 3.59 -9.54 44.60 73.98 -29.38
27980.00 Peak \% 150 0 -57.52 5.05 -9.54 44.99 68.20 -23.21
34975.00 Peak \% - - -56.42 8.24 -9.54 49.28 68.20 -18.92
Table 7-25. Radiated Measurements MIMO
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Worst Case Mode: 802.11ax
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 1 & 3 Meters
Operating Frequency: 7115MHz
Channel: 233
Turntable Distance Field _
Fr?&i'ir;cy Detector Ar[]:_' A‘j]OI' Hgnﬁn[r;;] Azimuth L:/l?'{;g%] [ﬁgf:r:;] Correction Strength [ dIB_m\]IIItm] Margin [dB]
9 [degree] Factor [dB] | [dBuV/m] H
14230.00 Peak v 216 14 -65.28 12.13 0.00 53.85 68.20 -14.35
* | 21345.00 Average v - - -66.85 4.08 -9.54 34.69 53.98 -19.29
* | 21345.00 Peak v - - -56.09 4.08 -9.54 45.45 73.98 -28.53
28460.00 Peak v - - -57.12 5.14 -9.54 45.47 68.20 -22.73
35575.00 Peak v - - -56.61 8.16 -9.54 49.01 68.20 -19.19
Table 7-26. Radiated Measurements MIMO
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7.7.2 MIMO Radiated Band Edge Measurements (20MHz BW)

Worst Case Mode: 802.11ax
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 5935MHz
Channel: 2

Channel Power
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Plot 7-145. Radiated Lower Band Edge Plot MIMO
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Worst Case Mode: 802.11ax
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 7115MHz
Channel: 233
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Worst Case Mode:

802.11ax

Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
ncy: 7115MHz

Operating Freque
Channel:

233

Trace: Average RBW 100 kHz
PAS Detector roge San 300 khz - Channel Power

ety B SWE 20 e 55.37 dBuV/m

120 1
100 4
80 1

40 4

Field Strength (dBuV/m)

M

7124.57124.77124.9

7125.27125.47125.67125.8
Frequency (MHz)

7126.17126.37126.5

Plot 7-149. Radiated Upper Band Edge Plot MIMO
(Average — UNIl Band 8) with WCP

Detector: Peak VBW: 3 MHz

PAS Trace: MaxHold RBW: 1 MHz 7125.13 MHz
Offset: 17.7 dB_SWT: 20 ms 84.53 dBuV/m

130 A

~ 120
110 4
100 7
90 1

80
707

Field Strength (dBuV/m

60

50
7085.0 7093.9 7102.8 7111.7 7120.6 7129.4 7138.3 7147.2 7156.1 7165.0
Frequency (MHz)
Plot 7-150. Radiated Upper Band Edge Plot MIMO
(Peak — UNII Band 8) with WCP
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7.7.3 MIMO Radiated Band Edge Measurements (40MHz BW)

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

Operating Frequency: 5965MHz
Channel: 3
Trace: Avera e RBW: 1 MHz 5916.79 MHz Trace: MaxHold RBW: 1 MHz 5892.95 MHz
Detector: Rl VBW: 3 MHz Detector: Peak VBW: 3 MH
PASS Ot 308 a8 WL 20 e 50.5 dBuV/m PASS Offset: 20.8 dB_SWT: 20 ms 64.08 dBuV/m
1301
_ 120 _ ]
£ £ 120
3 Z 110 A
2 100 4 2
2 2 904
g 80 g
b n 80
hed hed
£ 60 £ 70
r 60 -
40 ; . . ; : : . ; ' . . ; : . ; .
5845.0 5862.8 5880.6 5898.3 5916.1 5933.9 5951.7 5969.4 5987.2 6005.0 5845.0 5862.8 5880.6 5898.3 5916.1 5933.9 5951.7 5969.4 5987.2 6005.0
Frequency (MHz) Frequency (MHz)
Plot 7-151. Radiated Lower Band Edge Plot MIMO Plot 7-152. Radiated Lower Band Edge Plot MIMO
(Average — UNIl Band 5) (Peak — UNII Band 5)
Worst Case Mode: 802.11ax
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 7085MHz
Channel: 227
Trace: Avera e RBW: 1 MHz 7150.13 MHz Trace: MaxHold RBW: 1 MHz 7125.26 MHz
Detector: Rl VBW: 3 MH Detector: Peak VBW: 3 MH
PASS a7 S s Sl 20 me 47.65 dBuV/m PASS Offset: 17.7 dB_SWT: 0 ms 60.98 dBuVv/m
130 1
~ 1207 —~ 120 4
E E
3 3 110
o - o
g 100 2 1004
k=] k=]
o [=2] -
2w 2 90
@ & 80
he} hes
£ 604 2 707
. 601 ISR A5 U S N —
40 1 T T T T T T T T 50 1 T T T T T T T T
7045.0 7062.8 7080.6 7098.3 7116.1 7133.9 7151.7 7169.4 7187.2 7205.0 7045.0 7062.8 7080.6 7098.3 7116.1 7133.9 7151.7 7169.4 7187.2 7205.C
Frequency (MHz) Frequency (MHz)
Plot 7-153. Radiated Upper Band Edge Plot MIMO Plot 7-154. Radiated Upper Band Edge Plot MIMO
(Average — UNIl Band 8) (Peak — UNII Band 8)
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7.7.4 MIMO Radiated Band Edge Measurements (80MHz BW)

Worst Case Mode: 802.11ax
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 5985MHz
Channel: 7

5917.82 MHz

PASS ks baw L
44.95 dBuV/m

Offset: 14.9 dB SWT: 20 ms

120 4

100 A

80

60 1

Field Strength (dBuV/m)

40 4

5765.0 5800.6 5836.1 5871.7 5907.2 5942.8 5978.3 6013.9 6049.4 6085.0
Frequency (MHz)

Plot 7-155. Radiated Lower Band Edge Plot MIMO
(Average — UNIl Band 5)

Worst Case Mode: 802.11ax
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 7025MHz
Channel: 215

7265 MHz

PASS ks baw L
48.02 dBuV/m

Offset: 18.4 dB SWT: 20 ms

120 1

100 A

80

60

Field Strength (dBuV/m)

40 1
6965.0 7000.6 7036.1 7071.7 7107.2 7142.8 7178.3 7213.9 7249.4 7285.0
Frequency (MHz)

Plot 7-157. Radiated Upper Band Edge Plot MIMO
(Average — UNII Band 8)

5800.9 MHz

PASS Batsiior beok VoW. 3 Miiz
' ' 60.48 dBuV/m

Offset: 14.4 dB SWT: 20 ms

120 4

100 4

o]
o
!

Field Strength (dBuV/m)

[}
(=}
1

5765.0 580I(J.6 583:6.1 587:1.7 59(2;7.2 594'2.8 597|8.3 601|3.9 60419.4 6085.0
Frequency (MHz)
Plot 7-156. Radiated Lower Band Edge Plot MIMO
(Peak — UNII Band 5)

7277.31 MHz

PASS Batsiiorbeo VoW 3 Mz
; ' 61.04 dBuV/m

Offset: 18.4 dB SWT: 20 ms

130 A
120 4
110 4
100 4

90

80 -
70 A

Field Strength (dBuV/m)

60 1

50 1

6965.0 7000.6 7036.1 7071.7 7107.2 7142.8 7178.3 7213.9 7249.4 7285.0
Frequency (MHz)

Plot 7-158. Radiated Upper Band Edge Plot MIMO
(Peak — UNII Band 8)
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7.7.5 MIMO Radiated Band Edge Measurements (160MHz BW)

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

Operating Frequency: 6025MHz
Channel: 15
Trace: Avera e RBW: 1 MHz 5782.44 MHz Trace: MaxHold RBW: 1 MHz 5912.69 MHz
Detector: R| VBW: 3 MH Detector: Peak VBW: 3 MH
PASS Ot Ay B Sl 20 me 51.64 dBuV/m PASS Offset: 14.9 dB_SWT: 0 ms 57.53 dBuV/m
120+ 1201
E E
= =
@ 1001 S 100 4
k=] k=]
2 804 2
g g 804
@ @
T 60 <
= = 60 3
40
5605.0 5676.1 5747.2 5818.3 5889.4 5960.6 6031.7 6102.8 6173.9 6245.0 5605.0 5676.1 5747.2 5818.3 5889.4 5960.6 6031.7 6102.8 6173.9 6245.0
Frequency (MHz) Frequency (MHz)
Plot 7-159. Radiated Lower Band Edge Plot MIMO Plot 7-160. Radiated Lower Band Edge Plot MIMO
(Average — UNIl Band 5) (Peak — UNII Band 5)
Worst Case Mode: 802.11ax
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 6985MHz
Channel: 207
Trace: Avera e RBW: 1 MHz 7130.13 MHz Trace: MaxHold RBW: 1 MHz 7150.64 MHz
Detector: Rl VBW: 3 MH Detector: Peak VBW: 3 MH
PASS O 7T B Sl 20 me 48.63 dBuV/m PASS Offset: 17.6 dB_SWT: 0 ms 61.8 dBuV/m
130
. 120+ — 120
E E
3 3 110
o - o
g 100 = 100
k=] k=]
=] @ 9041
5 s0
@ & 804
b= b= |
2 60 g 7
4 60
40 1 T T T T T T T T 50 1 T T T T T T T T
6805.0 6876.1 6947.2 7018.3 7089.4 7160.6 7231.7 7302.8 7373.9 7445.0 6805.0 6876.1 6947.2 7018.3 7089.4 7160.6 7231.7 7302.8 7373.9 7445.0
Frequency (MHz) Frequency (MHz)
Plot 7-161. Radiated Upper Band Edge Plot MIMO Plot 7-162. Radiated Upper Band Edge Plot MIMO
(Average — UNIl Band 8) (Peak — UNII Band 8)
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7.8 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 Section 15.207.

Frequency of emission Conducted Limit (dBuV)
lnz) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
05-5 56 46
5-30 60 50

Table 7-27. Conducted Limits
*Decreases with the logarithm of the frequency.

Test Procedures Used

ANSI C63.10-2013, Section 6.2

Test Settings

Quasi-Peak Field Strength Measurements

Analyzer center frequency was set to the frequency of the spurious emission of interest.
RBW = 9kHz (for emissions from 150kHz — 30MHZz)

Detector = quasi-peak

Sweep time = auto couple

Trace mode = max hold

S A

Trace was allowed to stabilize.

Average Field Strength Measurements

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.
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Test Setup

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

Al cm

Test Notes

LISM

Tmx15m

Figure 7-9. Test Instrument & Measurement Setup

nonconducting platform

10 cm

reference ground plane

1m
extender cable

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.

N o o kw0

Deviations to the Specifications: None.

The limit for an intentional radiator from 150kHz to 30MHz is specified in 15.207.
Corr. (dB) = Cable loss (dB) + LISN insertion factor (dB)
QP/AV Level (dBupV) = QP/AV Analyzer/Receiver Level (dBuV) + Corr. (dB)
Margin (dB) = QP/AV Limit (dBuV) - QP/AV Level (dBuV)

Traces shown in plot are made using a peak detector.
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= Keysight EMI Receiver - Frequancy Scan [roe[- |3l
0 | SENSE:INT] [ ALIGN AUTO | 09:51:28 AM Jul 28, 2023
FREQUENCY SCAN Scan
CISPR NFE Discrete () 55
Scan-Search-Meas Atten: 10 dB Free Run

“'n'l'l "'FIHWI]

ST

VBW 90 kHz

Liled TRC FREQ QPD AMPTD AVGAMPTD OFF QPDLL1A AVGLLZ A OFF COMPOSITEAMPCOR  *

1 [W[1 [198.00kHz [39.722dBuV [37.737dBwV |-  [-23.972dB [-15957dB [ [0
2 |W|1 66597 kHz [35.002dBuV [28841dBwV |-  |-20998dB [17.159dB |- |
W1 [10.860 MHz [33447 dByV [29.463dByV [  [26.553dB |-20537dB [  [0.322dB |
4 |W[1 [11.531 MHz [34.226 dBuV  [29.685dBuV [~ [-26774dB [-20315dB [  [0.394dB |
Eﬂﬂ_m_
__

s

MSG status t DC Coupled

Plot 7-163. Line Conducted Plot with 802.11a UNIl Band 5 (L1)

s Keysight EMI Receiver - FrequEncyScan ==
| SENSE:INT] [ ALIGN AUTO | 00:40:38 AM Jul 28, 2023
FREQUENCY SCAN Scan
SPR NFE Discrete (50 55
Scan-Search-Meas Atten: 10 dB Free Run

10 dBidiv Ref 96.99 dBpV

Stop 30 MHz
VBW 90 kHz Dwell Time 96.07 us {# 4 kHz)

siG TRC FREQ QPD AMPTD AVG AMPTD QOFF QPDLL1L AVGLLZA OFF COMPOSITEAMPCOR
1 W[1 [164.00kHz [30.188 dBuV [26.724dBuV |- [-35503dB |-20058dB [  [0357dB |
2 [W1 [11.207 MHz [31.403dBuV [27.814dBuv [  [-28697dB [22186dB [  [0.2440B |
30809 dBYV  [27.103dBWV [  [20.191dB |-22897dB |-  [0.367dB |

(3 |m[1 [14.193MHz |
(4 [m[1 [17.393MHz [32.220dBuV  [27.889dBuV |-  [-27.780dB [-22111dB |- (0360 dB
m[1 [17.757 MHz [31.691dBuV [27425dByV |-  |-28.309dB [-22575dB |—  |0.768dB
(6 |W[1 [18.041MHz [32.491dBuV [20.280dBwV [-.  [-27.509dB |-20.720dB |- [0.527dB .
< >

Plot 7-164. Line Conducted Plot with 802.11a UNII Band 5 (N)

MSG status 1 DC Coupled
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= Keysight EMI Receiver - Frequancy Scan EEE =
0 | SENSE:INT] [ ALIGN AUTO | 00:52:24 AM Jul 28, 2023
FREQUENCY SCAN Scan
CISPR NFE Discrete () 55
Scan-Search-Meas Atten: 10 dB Free Run

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

Liled TRC FREQ QPD AMPTD AVGAMPTD OFF QPDLL1A AVGLLZ A OFF COMPOSITEAMPCOR  *

1 |W[1 [4.2577 MHz [34.110dBuV  [29.542dBuV |-  [-21.800dB |-16458dB |-  [05679dB |
EIEI[I__

[1_[11.221 MHz [34546 dByV_ [29.810dBuV [ [-25454dB [-20.190dB [  [0.491dB |
!IEI[I__
5 W1 [12209MHz [33.330dByV _[2B.761dBpV [  |-26.670dB [-21239dB |  [0.256dB |
6 _W[1 [12.565 MHz [33.585dBuV__[30.114dBuwV [ [-26.415dB [-19.886dB [— __ [0514dB M
< >

MSG status t DC Coupled

Plot 7-165. Line Conducted Plot with 802.11a UNII Band 6 (L1)

s Keysight EMI Receiver - FrequEncyScan ==
| SENSE:INT] [ ALIGN AUTO | 00:53:20 AM Jul 28, 2023
FREQUENCY SCAN Scan
SPR NFE Discrete (50 55
Scan-Search-Meas Atten: 10 dB Free Run

10 dBidiv Ref 96.99 dBpV

I E .
i Voot o

I I A S AT ™,
I III_--IH I I i

Stop 30 MHz
VBW 90 kHz Dwell Time 96.07 us {# 4 kHz)

siG TRC FREQ QPD AMPTD AVG AMPTD QOFF QPDLL1L AVGLLZA OFF COMPOSITEAMPCOR
1 W1 [164.06kHz [29.940 dBuV [25876dBuV [  [-35839dB |-20903dB [  [0357dB |
W1 [0.7014MHz [30.628 dBuV [26.569dBuv [  [-20372dB [23431dB [--  [0237aB |
20428 dBYV [26304dBwV [  [30.572dB |-24696dB |- [0.367dB |

(3 W1 [10.492 MHz |
4 [m[1 [11.117 MHz 32164 dBuV | 28.250 dBuV |-  |-27836dB [-21.760dB |- (0363 dB
[5 (m[1 [17.217 MHz [32.307 dByV _ [28.383dBuwV [  |-27.693dB [-21617dB |-  |0.652dB
(6 |W[1 [17.609MHz [31.984dBuV [27.266dBWV [--  [-28.016dB |-22.734dB [-.  [0.465dB
< >

Plot 7-166. Line Conducted Plot with 802.11a UNII Band 6 (N)

MSG status 1 DC Coupled
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s Keysight EMI Receiver - Frequancyf-can ==
| SENSE:INT] [ ALIGN AUTO | 09:57:13 AM Jul 28, 2023
FREQUENCY SCAN Scan TRAGE
CISPR NFE Discrete () 55 iz
Scan-Search-Meas Atten: 10 dB Free Run ot

.
TRV

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

Liled TRC FREQ QPD AMPTD AVGAMPTD OFF QPDLL1A OFF COMPOSITEAMPCOR  *

1 |W[1 [166.00kHz [36.620 dBuV [33.525dBuV |- |-28.539dB |-21633dB [  [0.281dB |
2 W1 [194.96kHz [39.623 dBuV [36.477dBuV [  [-24199dB [-17.345dB |  [0234dB |
W1 [677.96kHz [35.607 dBYV [31.369dBWV [  [20.393dB [-14631dB [  [0.154dB |

4 |W[1 [10.631MHz [33.270 dBuV  [2B490dBwV [~  [-26730dB [-21510dB [  [0248dB |
EEI[I__
__

s

MSG status t DC Coupled

Plot 7-167. Line Conducted Plot with 802.11a UNII Band 7 (L1)

e Keysight EMI Receiver - Frequancy Scan == =T
| SENSE:INT] [ ALIGN AUTO | 00:54:26 AM Jul 28, 2023
FREQUENCY SCAN Scan
NFE Discrete () 55
Scan-Search-Meas Atten: 10 dB Free Run

Hﬂ’l e
L ek, ™
I I B

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

Liled TRC FREQ QPD AMPTD AVGAMPTD OFF QPDLL1A Le2a OFF COMPOSITEAMPCOR  *

(1 [m|1 [169.95kHz [30.313dBuV [26.741dBuV |-  |.34.649dB |-28.222dB |-  [0.324dB
E.I:I[l 9.5014 MHz [31.517dBuV _ |27.942dBuV |-  [-28483dB [-22058dB |-~  [0.323dB
[1 [12554 MHz [31.708 dBuyV _ [28.015dBuV |-  [-28.292dB [-21985dB |-  |0.557dB

El[l 14.517 MHz [31.366 dBuyV _ |27.645dBpyV |-  |-28.634dB |-22.356dB |-  |0.482dB
|6 [W[1 (18117 MHz [32.592dBuV_ [28.959dBuV |-  [-27.408dB [-21.041dB [~ (0776 dB
(6 |W[1 [19.798 MHz [29.874dBuV [24.806dByV [--  [-30.126dB |-25194dB [--  [0.670dB .
< >

MSG status t DC Coupled

Plot 7-168. Line Conducted Plot with 802.11a UNIl Band 7 (N)
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s Keysight EMI Receiver - Frequancyf-can ==
| SENSE:INT] [ ALIGN AUTO | 00:58:42 AM Jul 28, 2023
FREQUENCY SCAN Scan TRAGE
CISPR NFE Discrete () 55 iz
Scan-Search-Meas Atten: 10 dB Free Run ot

IlIl_-

ki M T

-- SRR AL i I, ™
i I 1 O

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

Liled TRC FREQ QPD AMPTD AVGAMPTD OFF QPDLL1A AVGLLZ A OFF COMPOSITEAMPCOR  *

1_W[1 [198.87 kHz [39.415dBuV [37.400dBuV |- [-24242dB |-16258dB |  [0.223dB |

W1 |486.50kHz [34.777dBuV [29.242dBWV |-  |21.449dB |-16984dB [  [0.118dB |
3 [W[1 [10.949 MHz [34130 dBuV _ [29.780dBuV [  [-25870dB [-20220dB [—  [0606dB |
4 |W[1 [11.457 MHz [34.286 dBuV  [30.171dBwV [  [-26714dB [-19829dB [  [0651dB |
5 W1 [11.825MHz [33.686 dBuV  [29.304dBpV [  |-26.314dB [-2069dB |  [0718dB |
6 [W[1 [12.844 MHz [33.422 dBuV__[29.786dBuV [ [-26.578dB [-20214dB [ [0350aB M
< >

MSG status t DC Coupled

Plot 7-169. Line Conducted Plot with 802.11a UNII Band 8 (L1)

e Keysight EMI Receiver - Frequancy Scan == =T
| SENSE:INT] [ ALIGN AUTO | 00:50:46 AM Jul 28, 2023
FREQUENCY SCAN Scan
NFE Discrete () 55
Scan-Search-Meas Atten: 10 dB Free Run

] |

T A T

TR R R AL s "
I ot I

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

Liled TRC FREQ QPD AMPTD AVGAMPTD OFF QPDLL1A VG LLZ A OFF COMPOSITEAMPCOR  *
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The data collected relate only the item(s) tested and show that the Samsung Portable Handset

FCC ID: A3LSMS711U is in compliance with FCC Part Subpart E (15.407) of the FCC rules for operation as a
client device.
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