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7.6.1 AWGN Plots
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Plot 7-192. AWGN Signal (Demonstration)
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7.6.2 CBP Timing Plots
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Plot 7-193. Contention Based Protocol Timing Plot (20MHz (UNII Band 5) — Ch. 53)
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Plot 7-194. Contention Based Protocol Timing Plot (320MHz (UNII Band 5) — Ch. 31 Low)
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Plot 7-195. Contention Based Protocol Timing Plot (320MHz (UNII Band 5) — Ch. 31 Mid)
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Plot 7-196. Contention Based Protocol Timing Plot (320MHz (UNII Band 5) — Ch. 31 High)
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Plot 7-197. Contention Based Protocol Timing Plot (20MHz (UNII Band 6) — Ch. 101)
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Plot 7-198. Contention Based Protocol Timing Plot (320MHz (UNII Band 6) — Ch. 95 Low)
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Plot 7-199. Contention Based Protocol Timing Plot (320MHz (UNIl Band 6) — Ch. 95 Mid)
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Plot 7-200. Contention Based Protocol Timing Plot (320MHz (UNII Band 6) — Ch. 95 High)
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Plot 7-201. Contention Based Protocol Timing Plot (20MHz (UNIl Band 7) — Ch. 149)
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Plot 7-202. Contention Based Protocol Timing Plot (320MHz (UNIl Band 7) — Ch. 159 Low)
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Plot 7-203. Contention Based Protocol Timing Plot (320MHz (UNII Band 7) — Ch. 159 Mid)
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Plot 7-204. Contention Based Protocol Timing Plot (320MHz (UNII Band 7) — Ch. 159 High)
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Plot 7-205. Contention Based Protocol Timing Plot (20MHz (UNIl Band 8) — Ch. 197)
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Plot 7-206. Contention Based Protocol Timing Plot (320MHz (UNIl Band 8) — Ch. 191 Low)
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Plot 7-207. Contention Based Protocol Timing Plot (320MHz (UNII Band 8) — Ch. 191 Mid)
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Plot 7-208. Contention Based Protocol Timing Plot (320MHz (UNII Band 8) — Ch. 191 High)
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7.6.3 Channel Move Plots

This section demonstrates the effect of injecting the AWGN signal at various locations throughout the 320MHz
signal. The black trace shows the full 320MHz signal prior to AWGN injection while the blue trace shows the

spectrum following AWGN injection. The following items were observed as demonstrated in the three plots shown
below:

e When a 10 MHz AWGN signal centered at 6110 MHz (lower edge of channel) is injected, the channel
completely stops transmitting.

e Whena 10 MHz AWGN signal centered at 6265 MHz (middle of channel) is injected, the channel completely
stops transmitting.

e When a 10 MHz AWGN signal centered at 6420 MHz (upper edge of channel) is injected, the channel
reduces its operating bandwidth to 160MHz at the lower end of the spectrum.
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Plot 7-209. CBP 320MHz Channel - Injection Lower Edge — [6110 MHz]
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Plot 7-210. CBP 320MHz Channel - Injection Center — [6265 MHZz]
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Plot 7-211. CBP 320MHz Channel - Injection Upper Edge — [6420 MHz]
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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 7-42. 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)

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

N o g M wDdh P

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

FCC ID: C3K2077
IC: 3048A-2077

Approved by:
Technical Manager

MEASUREMENT REPORT

Test Report S/N:
1M2312040120-21-R2.C3K

Test Dates:
12/14/2023 - 05/20/2024

EUT Type:
Portable Computing Device

Page 146 of 169

© 2024 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

Peak Field Strength Measurements

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

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

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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Figure 7-6. Radiated Test Setup < 30MHz
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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
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7.7.1 MIMO Radiated Spurious Emission Measurements

Trace: MaxHold RBW: 100 kHz

Detector: Peak VBW: 300 kHz

Horizontal SWT: 100.0ms
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Plot 7-212. Radiated Spurious Plot below 1GHz MIMO (802.11a)
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Trace: MaxHold RBW: 1 MHz
Detector: Peak VBW: 3 MHz
Horizontal SWT: 85.0ms
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Plot 7-213. Radiated Spurious Plot 1GHz — 18GHz MIMO (802.11a — UNII Band 5 Ch. 45 - LPI)

Test q 3
Mode | Antenna |UNIIBand| Channel cl;:::el Restricted Frml::zricy Detector Ml‘:l ,;r b HeAi':het"[:‘: :1] .I;\uzrirv‘:\:l:r L::eTllydzBe;l [:;?le cl‘);:t:cr:?oen S!::::th d ;w;m] Margin [dB]
[MHz'l [degree] Factor [dB] | [dBpV/m]
* 11870.00 Average v -87.36 18.29 0.00 37.93 53.98 -16.05
* 11870.00 Peak \ -76.78 18.29 0.00 48.51 73.98 -25.47
* 17805.00 Average \ -84.76 26.25 0.00 48.49 53.98 -5.49
2 5935 * 17805.00 Peak \ -73.94 26.25 0.00 59.31 73.98 -14.67
* 23740.00 Average \ -64.73 3.69 -9.54 36.42 53.98 -17.56
* 23740.00 Peak \ -55.62 3.69 -9.54 45.54 73.98 -28.44
29675.00 Peak Vv -54.70 5.69 -9.54 48.45 68.20 -19.75
* 12350.00 Average \ -82.14 18.91 0.00 4377 53.98 -10.21
802112 MIMO s * 12350.00 Peak Vv -72.64 18.91 0.00 5327 73.98 -20.71
* 18525.00 Average v -64.54 1.35 -9.54 34.26 53.98 -19.72
8 o178 * 18525.00 Peak v -54.97 1.35 -9.54 4384 73.98 -30.14
24700.00 Peak \2 -55.38 3.92 -9.54 46.00 68.20 -22.20
30875.00 Peak v -55.20 6.52 -9.54 4877 68.20 -19.43
12830.00 Peak v -72.37 20.01 0.00 54.64 68.20 -13.56
* 19245.00 Average \ -64.24 214 -9.54 3536 53.98 -18.62
93 6415 * 19245.00 Peak \ -54.56 214 -9.54 45.04 73.98 -28.94
25660.00 Peak \ -55.05 4.06 -9.54 46.47 68.20 -21.73
32075.00 Peak \ - - -54.88 731 -9.54 49.89 68.20 -18.31
Table 7-43. Radiated Measurements MIMO - LPI
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Trace: MaxHold RBW: 1 MHz
Detector: Peak VBW: 3 MHz
Horizontal SWT: 85.0ms
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Plot 7-214. Radiated Spurious Plot 1GHz — 18GHz MIMO (802.11a — UNII Band 5 Ch. 45 — SP)
Test
Turntable Distance Field N
Mode | Antenna |UNIIBand| Channel cl;annel Restricted Frml::zr;cy Detector A'[':MP,? b H:im:t"['; :“] Azimuth L:\:I:II[);IZBer:l] [::;:':l Correction Strength I dIB-m\IIIItm] Margin [dB]
[Mr:qu.] 9 [degree] Factor [dB] [dBpV/m] »
* 11870.00 Average \ -82.52 18.29 0.00 42.77 53.98 -11.21
* 11870.00 Peak \ -72.10 18.29 0.00 53.19 73.98 -20.79
* 17805.00 Average \ -82.45 26.25 0.00 50.80 53.98 -3.18
2 5935 * 17805.00 Peak \ 72.42 26.25 0.00 60.83 73.98 -13.15
* 23740.00 Average \ -63.64 3.69 -9.54 37.52 53.98 -16.46
* 23740.00 Peak \ -54.69 3.69 -9.54 46.47 73.98 -27.51
29675.00 Peak \ -54.85 5.69 -9.54 48.30 68.20 -19.90
* 12350.00 Average v -82.21 18.91 0.00 43.70 53.98 -10.28
* 12350.00 Peak v -72.38 18.91 0.00 53.53 73.98 -20.45
802.11a | MIMO 5
5 6175 * 18525.00 Average ) -63.81 1.35 -9.54 35.00 53.98 -18.98
* 18525.00 Peak \ -54.36 1.35 -9.54 44.45 73.98 -29.53
24700.00 Peak \ -54.43 392 -9.54 46.95 68.20 -21.25
30875.00 Peak \ -54.46 6.52 -9.54 49.52 68.20 -18.68
12830.00 Peak \ -71.17 20.01 0.00 55.84 68.20 -12.36
* 19245.00 Average \ -63.66 214 -9.54 3594 53.98 -18.04
93 6415 * 19245.00 Peak \ -53.94 214 -9.54 45.66 73.98 -28.32
25660.00 Peak \ -54.26 4.06 -9.54 47.26 68.20 -20.94
32075.00 Peak \ - - -54.09 731 -9.54 50.67 68.20 -17.53
Table 7-44. Radiated Measurements MIMO - SP
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Trace: MaxHold RBW: 1 MHz
Detector: Peak VBW: 3 MHz
Horizontal SWT: 85.0ms
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Frequency (GHz)
Plot 7-215. Radiated Spurious Plot 1GHz — 18GHz MIMO (802.11a — UNIl Band 6 Ch. 105 — LPI)
c"‘l' et | A Ant. Pol. Ant Turntable Anal AFCL Distance Field Limit
Mode | Antenna |[UNIIBand | Channel Fanne Restricted re[;];:‘ezricy Detector [H'N? y Hei het"['; :“] Azimuth Lev:l[)n'izBer;] [dB/m] Correction Strength I dBm\|II/m] Margin [dB]
[Mr:qu.] 9 [degree] Factor [dB] [dBpV/m] »
12870.00 Peak v 7178 19.90 0.00 55.12 68.20 -13.08
* 19305.00 Average \ -63.95 1.91 -9.54 35.42 53.98 -18.56
97 6435 * 19305.00 Peak \ -55.30 1.91 -9.54 4407 73.98 -29.91
25740.00 Peak Vv -55.53 417 -9.54 46.10 68.20 -22.10
32175.00 Peak Vv -54.39 7.29 -9.54 50.36 68.20 -17.84
12950.00 Peak v 72.42 19.98 0.00 54.56 68.20 -13.64
* 19425.00 Average v -64.03 2.00 -9.54 3543 53.98 -18.55
802.11a | MIMO 6 105 6475 * 19425.00 Peak v -55.52 2.00 -9.54 4394 73.98 -30.04
25900.00 Peak v -54.62 435 -9.54 47.19 68.20 -21.01
32375.00 Peak v -54.19 6.96 -9.54 50.23 68.20 -17.97
13030.00 Peak v 7311 20.51 0.00 54.40 68.20 -13.80
* 19545.00 Average v -63.91 2,03 -9.54 35.58 53.98 -18.40
113 6515 * 19545.00 Peak \ -54.35 2.03 -9.54 4514 73.98 -28.84
26060.00 Peak \ -54.88 4.52 -9.54 47.09 68.20 -21.11
32575.00 Peak 2 - - -53.97 6.28 -9.54 49.77 68.20 -18.43
Table 7-45. Radiated Measurements MIMO — LPI
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Trace: MaxHold RBW: 1 MHz
Detector: Peak VBW: 3 MHz
Horizontal SWT: 85.0ms
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Frequency (GHz)
Plot 7-216. Radiated Spurious Plot 1GHz — 18GHz MIMO (802.11a — UNIl Band 7 Ch. 149 — LPI)
c"‘l' &L | A Ant. Pol. Ant Turntable Anal AFCL Distance Field Limit
Mode | Antenna |UNII Band| Channel F"‘“"“ Restricted ’m‘m” Detector [PiIV? | hei ':"[“‘] Azimuth | a”’:;’l [dB/m] | Comection | Strength | dBm\‘III | | Margin [dB]
(MHS] : SIGNtICM | [degree] | V€' 19EM M| Factor[dB] | [dBpV/m] uVv/m
13070.00 Peak v 72.60 20.30 0.00 54.70 68.20 -13.50
* 19605.00 Average A -63.29 244 -9.54 36.61 53.98 -17.37
117 6535 * 19605.00 Peak A -53.78 244 -9.54 46.12 73.98 -27.86
26140.00 Peak v -53.59 436 -9.54 4823 68.20 -19.97
32675.00 Peak \ -54.11 6.52 -9.54 49.86 68.20 -18.34
* 13390.00 Average A -82.53 20.99 0.00 45.46 53.98 -8.52
* 13390.00 Peak \ -72.11 20.99 0.00 55.88 73.98 -18.10
* 20085.00 Average \ -63.41 2.83 -9.54 36.88 53.98 -17.10
802.11a MIMO 7 149 6695
* 20085.00 Peak \ -54.03 2.83 -9.54 46.27 73.98 -27.71
26780.00 Peak \ -54.09 433 -9.54 4771 68.20 -20.49
33475.00 Peak v -53.63 6.78 -9.54 50.61 68.20 -17.59
13750.00 Peak v 7215 21.49 0.00 56.34 68.20 -11.86
* 20625.00 Average v -63.46 3.19 -9.54 37.19 53.98 -16.79
185 6875 * 20625.00 Peak v -54.59 3.19 -9.54 46.07 73.98 27.91
27500.00 Peak v -53.84 4.29 -9.54 47.91 68.20 -20.29
34375.00 Peak v - - -54.07 7.64 -9.54 51.03 68.20 1717
Table 7-46. Radiated Measurements MIMO — LPI
FCC ID: C3K2077 MEASUREMENT REPORT Approved by:
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Trace: MaxHold RBW: 1 MHz
Detector: Peak VBW: 3 MHz
Horizontal SWT: 85.0ms
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Frequency (GHz)
Plot 7-217. Radiated Spurious Plot 1GHz — 18GHz MIMO (802.11a — UNIl Band 7 Ch. 149 — SP)
c"‘l' &2 | A Ant. Pol. Ant Turntable Anal AFCL Distance Field Limit
Mode | Antenna |UNII Band| Channel F"‘“"“ Restricted ’m‘m” Detector [PiIV? | hei ':"[“‘] Azimuth | a”’:;’l [dB/m] | Comection | Strength | dBm\‘III | | Margin [dB]
[Mﬁ] z eight [cm [degree] eve m m Factor [dB] [dBpV/m] pv/m
13070.00 Peak v 71.62 20.30 0.00 55.68 68.20 12,52
* 19605.00 Average A -63.10 191 -9.54 36.27 53.98 -17.71
117 6535 * 19605.00 Peak A -54.26 191 -9.54 45.11 73.98 -28.87
26140.00 Peak \ -53.19 417 -9.54 48.44 68.20 -19.76
32675.00 Peak \ -54.39 7.29 -9.54 50.35 68.20 -17.85
* 13390.00 Average A -83.35 20.99 0.00 44.64 53.98 -9.34
* 13390.00 Peak \ -72.10 20.99 0.00 55.89 73.98 -18.09
* 20085.00 Average \ -63.11 2.00 -9.54 36.35 53.98 -17.63
802.11a MIMO 7 149 6695
* 20085.00 Peak \ -54.15 2.00 -9.54 45.31 73.98 -28.67
26780.00 Peak v -54.63 435 -9.54 47.18 68.20 -21.02
33475.00 Peak \ -54.14 6.96 -9.54 50.28 68.20 -17.92
13750.00 Peak \2 -72.42 21.49 0.00 56.07 68.20 -12.13
* 20625.00 | Average v 63.65 2.03 -9.54 35.84 53.98 -18.14
185 6875 * 20625.00 Peak v -53.87 2.03 -9.54 45.62 73.98 -28.36
27500.00 Peak v -54.51 4.52 -9.54 47.47 68.20 2073
34375.00 Peak v - - -53.86 6.28 -9.54 49.88 68.20 -18.32
Table 7-47. Radiated Measurements MIMO — SP
FCC ID: C3K2077 MEASUREMENT REPORT Approved by:
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Trace: MaxHold RBW: 1 MHz
Detector: Peak VBW: 3 MHz
Horizontal SWT: 85.0ms
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Frequency (GHz)
Plot 7-218. Radiated Spurious Plot 1GHz — 18GHz MIMO (802.11a — U Band 8 Ch. 209 — LPI)
c"‘l' et | A Ant. Pol. Ant Turntable Anal AFCL Distance Field Limit
Mode | Antenna |UNIIBand| Channel Fanne Restricted re[;];:‘ericy Detector [H'N? . Hei het"[“ a] Azimuth L a”)"szerl [dB/m] Correction Strength I dBm\|II/ 1 Margin [dB]
[Mr:qu.] z eight [cm [degree] eve m m Factor [dB] [dBpV/m] pv/m
13790.00 Peak v 71.27 21.54 0.00 57.27 68.20 -10.93
* 20685.00 Average \ -63.90 3.44 -9.54 37.00 53.98 -16.98
189 6895 * 20685.00 Peak \ -55.04 3.44 -9.54 45.86 73.98 -28.12
27580.00 Peak Vv -53.93 441 -9.54 4793 68.20 -20.27
34475.00 Peak Vv -54.01 7.51 -9.54 50.97 68.20 -17.23
13990.00 Peak v 71.01 21.22 0.00 57.21 68.20 -10.99
* 20985.00 Average v -63.75 343 -9.54 37.14 53.98 -16.84
802.11a | MIMO 8 209 6995 * 20985.00 Peak v -54.92 343 -9.54 4597 73.98 -28.01
27980.00 Peak v -54.51 464 -9.54 47.59 68.20 -20.61
34975.00 Peak v -53.20 7.84 -9.54 52.10 68.20 -16.10
14230.00 Peak v -71.58 21.98 0.00 57.40 68.20 -10.80
* 21345.00 Average \ -64.05 3.85 -9.54 37.26 53.98 -16.71
233 7115 * 21345.00 Peak \ -54.98 3.85 -9.54 46.34 73.98 -27.64
28460.00 Peak \ -54.76 4.80 -9.54 47.50 68.20 -20.70
35575.00 Peak 2 - - -53.50 7.95 -9.54 51.91 68.20 -16.29
Table 7-48. Radiated Measurements MIMO — LPI
FCC ID: C3K2077 MEASUREMENT REPORT Approved by:
IC: 3048A-2077 Technical Manager
Test Report S/N: Test Dates: EUT Type:
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Trace: MaxHold RBW: 1 MHz
Detector: Peak VBW: 3 MHz
Horizontal SWT: 14.7ms
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Plot 7-219. Radiated Spurious Plot 18GHz - 26.5GHz (802.11a)
Trace: MaxHold RBW: 1 MHz
Detector: Peak VBW: 3 MHz
Horizontal SWT: 23.4ms
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Plot 7-220. Radiated Spurious Plot 26.5GHz - 40GHz (802.11a)

Frequency (MHz)
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7.7.2 MIMO Radiated Band Edge Measurements (20MHz BW)

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

Channel Power
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Plot 7-221. Radiated Lower Band Edge Plot MIMO
(Average — UNIl Band 5)

5923.55923.75923.9

Worst Case Mode: 802.11ax
Worst Case Transfer Rate: MSCO
Distance of Measurements: 3 Meters
Operating Frequency: 7115MHz
Channel: 233

Trace: Average RBW: 100 kHz
PASS Detectors RIS YBW: 300 iz Channel Power
set:

SWT: 1.01 ms 65.42 dBpV/m
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Plot 7-223. Radiated Upper Band Edge Plot MIMO
(Average — UNII Band 8)
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Plot 7-222. Radiated Lower Band Edge Plot MIMO
(Peak — UNII Band 5)
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Trace: MaxHold RBW: 100 kHz Channel Power
Detector Peak VBW: 300 kHz
PASS set: 2 SWT: 1.01 ms 76.07 dBuV/m
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Plot 7-224. Radiated Upper Band Edge Plot MIMO
(Peak — UNII Band 8)
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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 5901.64 MHz Trace: MaxHold RBW: 1 MHz 5912.04 MHz
Detector; Rl VBW: 3 MH Detector; Peak VBW: 3 MH
PASS O 1 as Salk 1ol ms  58.34 dBuV/m PASS Offset: 21.2 dB_SWT: 1.01ms _ 70.87 dBpuV/m
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Frequency (MHz) Frequency (MHz)
Plot 7-225. Radiated Lower Band Edge Plot MIMO Plot 7-226. Radiated Lower Band Edge Plot MIMO
(Average — UNIl Band 5) (Peak — UNII Band 5)
Worst Case Mode: 802.11be
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 7085MHz
Channel: 227
Trace: Avera e RBW: 1 MHz 7197.32 MHz Trace: MaxHold RBW: 1 MHz 7201.96 MHz
Detector: Rl VBW: 3 MH Detector: Peak VBW: 3 MH
PASS O 3a s as St iotes 522 dBuV/m PASS Offset: 24.5 dB_SWT: 1.01 ms ___ 64.25 dBpuV/m
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Frequency (MHz) Frequency (MHz)
Plot 7-227. Radiated Upper Band Edge Plot MIMO Plot 7-228. Radiated Upper Band Edge Plot MIMO
(Average — UNII Band 8) (Peak — UNII Band 8)
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7.7.4 MIMO Radiated Band Edge Measurements (80MHz BW)

Worst Case Mode:

802.11be

Worst Case Transfer Rate: MCSO
Distance of Measurements: 3 Meters

Operating Frequency:
Channel:

5985MHz

7

Trace: Avera e RBW: 1 MHz 5921.48 MHz
Detector: R VBW: 3 MHz :
PASS O3S Gs Sk Tolms  66.4 dBuV/m
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Plot 7-229. 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:
Channel:

7025MHz
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Trace: A RBW: 1 MH
PASS ODetcctor- i vow: 3 iz~ 2201:48 MHz

Offset: 24.5 dB SWT: 1.01 ms
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Plot 7-231. Radiated Upper Band Edge Plot MIMO

Detector: Peak VBW: 3 MHz

PASS Trace: MaxHold RBW: 1 MHz 5911.56 MHz
Offset: 21.2 dB_SWT: 1.01ms _ 83.98 dBpV/m
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Plot 7-230. Radiated Lower Band Edge Plot MIMO
(Peak — UNII Band 5)

Trace: MaxHold RBW: 1 MHz
PASS petector: Peak  VBW: 3 MHz 7214.92 MHz

Offset: 24.3 dB_SWT: 1.01ms ___ 64.03 dBpV/m
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Plot 7-232. Radiated Upper Band Edge Plot MIMO

(Average — UNII Band 8) (Peak — UNII Band 8)
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7.7.5 MIMO Radiated Band Edge Measurements (160MHz BW)

Worst Case Mode: 802.11be
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 6025MHz
Channel: 15

Channel Power

PASS B’Sfﬁct’éreaa S JEW: 300 iz
65.92 dBpuV/m
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Frequency (MHz)

Plot 7-233. Radiated Lower Band Edge Plot MIMO
(Average — UNIl Band 5)

5923.55923.75923.9

Worst Case Mode: 802.11be
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 6985MHz
Channel: 207
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Plot 7-235. Radiated Upper Band Edge Plot MIMO
(Average — UNII Band 8)
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Plot 7-234. Radiated Lower Band Edge Plot MIMO
(Peak — UNII Band 5)
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Plot 7-236. Radiated Upper Band Edge Plot MIMO
(Peak — UNII Band 8)
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7.7.6 MIMO Radiated Band Edge Measurements (320MHz BW)

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

Operating Frequency: 6105MHz
Channel: 31
Trace: Avera e RBW: 1 MHz 5832.84 MHz Trace: MaxHold RBW: 100 kHz Channel Power
Detector; Rl VBW: 3 MHz Dt tor: Peak VBW: 300 kHz
PASS O E Sk iorms  66.32 dBuV/m PASS g frset: 213 dB SWT: 1.01ms  75.26 dBuV/m
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Plot 7-237. Radiated Lower Band Edge Plot MIMO Plot 7-238. Radiated Lower Band Edge Plot MIMO
(Average — UNIl Band 5) (Peak — UNII Band 5)
Worst Case Mode: 802.11be
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 6905MHz
Channel: 191
Trace: Avera e RBW: 1 MHz 7202.76 MHz Trace: MaxHold RBW: 1 MHz 7198.92 MHz
Detector: Rl VBW: 3 MH Detector: Peak VBW: 3 MH
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Plot 7-239. Radiated Upper Band Edge Plot MIMO Plot 7-240. Radiated Upper Band Edge Plot MIMO
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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 7-49. 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

LISM

Test Notes

Tmx15m
nonconducting platfo

Figure 7-9. Test Instrument & Measurement Setup

10 cm
I

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 =
0 | SENSE:INT| [ A\ALIGN OFF | 10:44:11 AM Mar18, 2024
FREQUENCY SCAN Scan
CISPR NFE Discrete () /5
Scan-Search-Meas Atten: 10 dB Free Run

kil ol e ek
IHHIIIII_M

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

SIG TRC FREQ QPD AMPTD AVG AMPTD OFF QPDLL1A AGLL2A OFF COMPOSITEAMPCOR  #

1 [W[1 [150.00kHz [57.058 dBuV [52.718dBuV [  [-8942dB [-3.282dB [  [0.019dB |

2 [W[1 [178.00kHz [62.011dBuV  [43.001dBwV [~  [12567dB [-11.577dB [—  [0.016dB |

3 |W[1 [222.00kHz [45.215dBuV  [38.727dBuV [~  [17.529dB [-14.017dB |  [-0027dB |

4 W1 [24599kHz [43.606 dBUV  [39.461dBuV [  [18.285dB [-12430dB |  [-0.005dB |

5 |W[1 [28599kHz [37.338dBUV [31.206dBWV [~ [-23.302dB [-19.344dB [  [-0.030d8 |

60w 1 [7.4735MHz [29.529 dBuV [24.667dBuV [  [30471dB [-26343dB [ (04448 M
>

<

MSG status 1 DC Coupled

Plot 7-241. Line Conducted Plot with 802.11a UNIl Band 5 (L1)

= Keysight EMI Receiver - Frequancyf-can ElEE
0 | SENSE:INT| [ AALIGN OFF | 10:44:54 AM Mar18, 2024
FREQUENCY SCAN Scan
CISPR NFE Discrete (G0 5I5 TvPE [
Scan-Search-Meas ™ Atten: 10 dB Free Run oeT [

A I--
AR L M "™ YT
I_--- e

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

SIG TRC FREQ QPD AMPTD AVG AMPTD OFF QPDLL1A AVGLL2A OFF COMPOSITEAMPCOR  #

1 [m[1 [150.00 kHz [57.004 dBuV [49.392dBuwV [  |8996dB |6608dB |-  [0.019dB
[2 [m]1 [181.93kHz [27.714dBuV [22628dBuV |- |-36.683dB |-31.769dB |-  |0.017dB
EEI[I 24599 kHz [26.192dBpV  [21.597dBwV |-  [-36700dB [-30.205dB |-  |-0.005dB

[1 [305.99kHz [27.720dBuV_ [23.019dBuV |-  |-32.359dB |-27.060dB |—  |-0.007 dB
El[l 773.96 kHz [22.365dBuV _ |18.056dBuyV |-  |-33.635dB |-27.944dB |-  [0.036dB
|6 [m[1 [820.95kHz [22.170dBuV [18.088dBuV |-  |-33.830dB |-27.912dB |--  [-0.003dB v
< >

MSG status 1 DC Coupled

Plot 7-242. Line Conducted Plot with 802.11a UNII Band 5 (N)
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' Keysight EMI Receiver - Frequency Scan =
0 CORREC | SENSE:INT| [ A\ALIGN OFF | 11:07:18 AM Mar18, 2024
FREQUENCY SCAN Scan
CISPR NFE Discrete () /5
Scan-Search-Meas Atten: 10 dB Free Run

uﬂﬂ!h WMJMIMM W :M.Mm
ﬂﬂl RN

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

SIG TRC FREQ QPD AMPTD AVG AMPTD OFF QPDLL1A AGLL2A OFF COMPOSITEAMPCOR  #

1 [W[1 [150.00kHz [57.763 dBuV [53.029dBuV [  [-8237dB [-2971dB [  [0.019dB |

2 |W[1 [178.00kHz [62.005dBuV [4666BdBuV [~ [12574dB [7910dB [  [0.016dB |

3 |W[1 [21845kHz [47.067 dBuV [45836dBuV [~ [16820dB [7.041dB |-  [-0020d8 |

4 W1 [24599kHz [43.449 dBUV  [36.284dBuV [  [18.442dB [-15608dB |—  [-0.005dB |

5 |W[1 [629.97 kHz [30.310dBUV [26.282dBWV [  [-25690dB [-19718dB [ [0.021dB |

6w 1 [7.1501 MHz [30.114dBwV _ [11.815dBuV [ |-20.886dB |-38.185dB [ [-0.145dB M
>

<

MSG status 1 DC Coupled

Plot 7-243. Line Conducted Plot with 802.11a UNII Band 6 (L1)

= Keysight EMI Receiver - Frequancyf-can ElEE
0 | SENSE:INT| [ AALIGN OFF | 11:02:29 AM Mar18, 2024
FREQUENCY SCAN Scan
CISPR NFE Discrete (G0 5I5 TvPE [
Scan-Search-Meas ™ Atten: 10 dB Free Run oeT [

R .
Y HWWIIIWWWMMWNNM... M Y
I I A IIIM

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

SIG TRC FREQ QPD AMPTD AVG AMPTD OFF QPDLL1A AVGLL2A OFF COMPOSITEAMPCOR  #

1 [m[1 [150.00 kHz [57.998 dBuV [51.413dBwV |-  |8.002dB |4587dB |-  |0.019dB
[2 [m]1 [190.00kHz [47.788dBuV [41.033dBuV |-  |-16.249dB |-13.004dB |-  [0.017 dB
EI:I[I 241.99kHz |43.992dBpV [30.702dBwV |- |18.036dB |12.325dB [~  |-0008dB |
4 |m]

|253.99 kHz [41.082dBuV _ |40.123dBuV |-  |-20.544dB [-11.503dB |—  |-0.008 dE
ﬂl:l[l 81.99 kHz [38.002dBuV  [35106dBWV |-  |-22.755dB |-15651dB |-  |-0.034dB
w1 [6.0215MHz [31.433dBuY  |[26.864dBuV [-.  [-28.567dB |-23.136dB |- [0301dB |

o

MSG status 1 DC Coupled

Plot 7-244. Line Conducted Plot with 802.11a UNIl Band 6 (N)
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' Keysight EMI Receiver - Frequency Scan =
0 CORREC | SENSE:INT| [ A\ALIGN OFF | 11:08:42 AM Mar18, 2024
FREQUENCY SCAN Scan
CISPR NFE Discrete () /5
Scan-Search-Meas Atten: 10 dB Free Run

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

SIG TRC FREQ QPD AMPTD AVG AMPTD OFF QPDLL1A AGLL2A OFF COMPOSITEAMPCOR  #

1 [W[1 [150.00kHz [57.608 dBuV [52.016dBuV [  [-8392d8 [-3984dB [  [0.019dB |

2 |W[1 [162.00kHz [67.116dBuV  [64.387dBuV [~  [8246dB [.0974dB [  [0.012dB |

3 |W[1 [249.99kHz [42786dBuV [34.325dBuV [~ [18971dB [-17433dB |  [-0.003dB |

4 |m|1 [28599kHz [38.437 dBWV [35197dBuV [  [-22.203dB [-15443dB |  [-0030dB |

5 |W[1 [30599kHz [35323dBUV [29.234dBWV [ [-24756dB [-20844dB [  [-0.007dB |

60w 1 [349.99kHz [32.860 dBuV [26.80BdBuV [  |-26.103dB |-22155dB [  [0034dB M
>

MSG status 1 DC Coupled

Plot 7-245. Line Conducted Plot with 802.11a UNII Band 7 (L1)

' Keysight EMI Receiver - Frequency Scan =
RL RF PRESEL | 50 Q/\DC | CORREC [ SENSE:INT] [ MALIGNOFF | 11:09:40 AM Mar 18, 2024
FREQUENCY SCAN Scan TRACE
CISPR NFE Discrete (530 8i5 TP

Scan-Search-Meas Atten: 10 dB Free Run DET F P P

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

8IG TRC FREQ QFD AMPTD AVG AMPTD OFF QPDLL1A AGLL2ZA OFF COMPOSITEAMPCOR  *

1 [m[1 [233.99kHz [44.806 dBuV  [39.043dBwV |-  |-17.500dB [-13.264dB |-  |-0.015dB
[2 [m]1 [28577kHz [28.383dBuV |24.205dBuyV |-  |-32.263dB |-26441dB |-  |-0.030dB
[3 |m|1 [765.96 kHz [34.315dBuV [28.248dBwV |-  |.21.685dB |-17.762dB |-  [0.038dB

Ell:l[l 833.95kHz [22.267 dByV _[17.700dBpV |-  [-33.733dB |-28.300dB |-  |-0.002dB

[1 [1.6259 MHz [19.500 dBuyV _ [15.067dBuV |- |-36.500dB [-30.933dB |-  10.034dB
gg! .7881 MHz [30.474 dBuV _ [12.736dBWV |-  |-29.526dB |-37.265dB |-  |0.054dB
< >

MSG status 1 DC Coupled

Plot 7-246. Line Conducted Plot with 802.11a UNII Band 7 (N)
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' Keysight EMI Receiver - Frequency Scan =
0 CORREC | SENSE:INT| [ A\ALIGN OFF | 11:13:46 AM Mar 18, 2024
FREQUENCY SCAN Scan
CISPR NFE Discrete () /5
Scan-Search-Meas Atten: 10 dB Free Run

s IR g
R ¥ ke
il i

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

SIG TRC FREQ QPD AMPTD AVG AMPTD OFF QPDLL1A AGLL2A OFF COMPOSITEAMPCOR  #

1 [W[1 [150.00kHz [57.412dBuV [51.384dBuV [ [-8588dB |-4616dB [—  [0.019dB |

2 |W[1 [166.00kHz [54.807 dBuV [49.843dBuV [~  [10.351dB [-5315dB [  [0.013dB |

3 |W[1 [267.99kHz [29.303dBuV [24.176dBuV [~  [32193dB [-27.320dB |  [-0013dB |

4 W1 [306.75kHz [35.500 dBUV  [23.203dBuV [  |-24.468dB [-26765dB |—  [-0.006dB |

5 |W[1 [353.99kHz [26.610 dBuV [21.864dBuV [~  [32.250dB [-27.004dB [  [0.035dB |

60w 1 [7.4002MHz [16.626 dBuV [11.602dBuV [ | 43.374dB [-38.398dB [  [0266dB M
>

MSG status 1 DC Coupled

Plot 7-247. Line Conducted Plot with 802.11a UNII Band 8 (L1)

' Keysight EMI Receiver - Frequency Scan =
RL RF PRESEL | 50 Q/\DC | CORREC [ SENSE:INT] [ MALIGNOFF | 11:12:01 AM Mar 18, 2024
FREQUENCY SCAN Scan TRACE
CISPR NFE Discrete (530 8i5 TP

Scan-Search-Meas Atten: 10 dB Free Run DET F P P

]
o W e Y ”I-MM
--“WWWWWWWW TP T i Y
IR III_---IIIWM-

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

8IG TRC FREQ QFD AMPTD AVG AMPTD OFF QPDLL1A AGLL2ZA OFF COMPOSITEAMPCOR  *

1 [m[1 [150.00 kHz [57.235dBuV _ [54.164dBwV |-  |8765dB [-1.836dB |-  |0.019dB
[2 [m]1 [237.99kHz [44.349dBuV [41.362dBuWV |-  |-17.817dB |-10.804dB |-  [-0.012dB
[3 |m]1 [297.99kHz [36.590dBuV [31.009dByV |-  |-24709dB |-19.290dB |-  [-0.016dB

|4 |W[1 [765.96 kHz [33.824dBuV_ [20.384dByV |-  [-22176dB [-16616dB |-~  [0.038dB

[5 [m[1 |78596 kHz |34.051dBuV  [32.205dBwV [  |-21.949dB [-13.795dB |-  [0.034dB

[E/m[1 [6.8176 MHz [31.300dBuV [26.373dBuV [--  [-28.700dB |-23627dB [ [0492dB v
>

<

MSG status 1 DC Coupled

Plot 7-248. Line Conducted Plot with 802.11a UNII Band 8 (N)
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The data collected relate only the item(s) tested and show that the Microsoft Corporation Portable Computing

Device FCC ID: C3K2077 / IC: 3048A-2077 is in compliance with Part 15.407 of the FCC rules and RSS-248 of
the ISED rules.
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