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Plot 7-188. Radiated Spurious Plot 26.5GHz — 40GHz MIMO (802.11a)
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@ element

MIMO Radiated Spurious Emission Measurements — UNII Band 1

Worst Case Mode:
Worst Case Transfer Rate:

802.11a

6Mbps

Distance of Measurements: 1 & 3 Meters
Test a 5
Mode | Antenna [UNIIBand| Channel C::::el Restricted Fr?:‘l:'e:lcy Detector A‘E; /l‘;]o b H:ingt:tn[:;] 1;\uzrir:r'|::ll\e L:’"eTllydl:;‘] [:;fml'] CT:":c';?:n Sllr::;l;th I dlli_::'\‘lil'm] Margin [dB]
[MHz‘] [degree] Factor[dB] | [dBuV/m]
10360.00 Peak v 70.90 16.21 0.00 5231 68.20 -15.89
* 15540.00 | Average v -82.59 23.20 0.00 47.61 53.98 -6.37
% 5180 * 15540.00 Peak v 72.09 23.20 0.00 58.11 73.98 -15.87
* 2072000 | Average v -62.38 327 -9.54 38.35 53.98 -15.63
* 20720.00 Peak v -57.20 3.27 -9.54 4353 73.98 -30.45
25900.00 Peak v -56.51 435 -9.54 4530 68.20 22,90
10400.00 Peak v 71.82 16.41 0.00 51.59 68.20 -16.61
* 15600.00 | Average v - -82.50 23.68 0.00 48.18 53.98 -5.80
802.11a | MIMO 1 o 5200 * 15600.00 Peak v - 72.65 23.68 0.00 58.03 73.98 -15.95
* 20800.00 | Average v 62.81 3.40 -9.54 38.05 53.98 -15.93
* 20800.00 Peak v -57.39 3.40 -9.54 43.47 73.98 -30.51
26000.00 Peak v -58.54 439 -9.54 4331 68.20 24,89
10480.00 Peak v 7172 16.39 0.00 51.67 68.20 -16.53
* 1572000 | Average v - -82.30 23.50 0.00 48.20 53.98 578
48 5240 * 15720.00 Peak v - 72.23 23.50 0.00 58.27 73.98 1571
20960.00 Peak v 62.76 3.41 -9.54 38.11 68.20 -30.09
26200.00 Peak v - - -59.42 3.41 -9.54 4145 68.20 26.75
Table 7-31. Radiated Measurements MIMO
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@ element

MIMO Radiated Spurious Emission Measurements — UNIl Band 2A

Worst Case Mode: 802.11a
Worst Case Transfer Rate: 6Mbps
Distance of Measurements: 1 & 3 Meters
Test q q
Mode | Antenna [UNIIBand| Channel C:a:::el Restricted Fri:‘l:-'e:lcy Detector A‘E; I\Pllo Lk H:i';’ﬁ"[:;l 1;\uzrir:r'|:t:ll\e LQ:TI[‘::;;] [:;f;] CIA))I::C';?:n Sl:::;!h I d;:?\‘lil'm] Margin [dB]
[MHz‘] [degree] Factor [dB] [dBpV/m]
10520.00 Peak A -70.79 16.52 0.00 52.73 68.20 -15.47
* 15780.00 Average v -82.19 23.86 0.00 48.67 53.98 -5.31
* 15780.00 Peak v -71.39 23.86 0.00 59.47 73.98 -14.51
52 5260
* 21040.00 Average v -62.31 3.53 -9.54 38.68 53.98 -15.30
* 21040.00 Peak v -54.42 3.53 -9.54 46.57 73.98 -27.41
26300.00 Peak v -54.02 427 -9.54 47.71 68.20 -20.49
10560.00 Peak v -71.84 16.73 0.00 51.89 68.20 -16.31
* 15840.00 Average v -82.37 23.84 0.00 48.47 53.98 -5.51
* 15840.00 Peak v -71.48 23.84 0.00 59.36 73.98 -14.62
802.11a MIMO 2A % 5280 * 21120.00 Average v -61.57 3.66 -9.54 39.55 53.98 -14.43
* 21120.00 Peak v -54.27 3.66 -9.54 46.85 73.98 -27.13
26400.00 Peak v -52.84 421 -9.54 48.83 68.20 -19.37
* 10640.00 Average v -82.11 16.93 0.00 41.82 53.98 -12.16
* 10640.00 Peak v -71.15 16.93 0.00 52.78 73.98 -21.20
* 15960.00 Average v -82.73 24.56 0.00 48.83 53.98 -5.15
64 5320 * 15960.00 Peak v 72.65 24.56 0.00 58.91 73.98 -15.07
* 21280.00 Average A -63.76 3.75 -9.54 37.45 53.98 -16.53
* 21280.00 Peak v 5415 375 -9.54 47.06 73.98 -26.92
26600.00 Peak v - - 5374 420 -9.54 47.92 68.20 20.28
Table 7-32. Radiated Measurements MIMO
Approved by:
FCC ID: C3K2077 MEASUREMENT REPORT .
Technical Manager
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@ element

MIMO Radiated Spurious Emission Measurements — UNIl Band 2C

Worst Case Mode:
Worst Case Transfer Rate:

802.11a

6Mbps

Distance of Measurements: 1 & 3 Meters
Test
Turntable Distance Field o
Mode Antenna (UNII Band| Channel Ci::nnel Restricted Fri:"l:‘le:lcy Detector Ar[||t'| /\P,]o Lk H:\im:tn[rz‘:;] Azimuth L:’":;I[ydl;':'] [::2;] Correction Strength I dIB-m\|II/'m] Margin [dB]
[M:qu.] 9 [degree] Factor [dB] [dBpV/m] "
* 11000.00 Average v -82.20 17.68 0.00 4248 53.98 -11.50
* 11000.00 Peak v 71.77 17.68 0.00 52.91 73.98 -21.07
100 5500 16500.00 Peak v -72.05 25.22 0.00 60.17 68.20 -8.03
22000.00 Peak v -53.68 375 -9.54 47.54 68.20 -20.66
27500.00 Peak v -54.76 429 -9.54 46.98 68.20 21.22
* 11200.00 Average v -81.67 17.72 0.00 43.05 53.98 -10.93
* 11200.00 Peak v -71.53 17.72 0.00 53.19 73.98 2079
16800.00 Peak v -72.09 25.63 0.00 60.54 68.20 -7.66
120 5600
802.11a | MIMO 2¢ * 22400.00 Average v -63.20 3.68 -9.54 37.94 53.98 -16.04
* 22400.00 Peak v -54.55 3.68 -9.54 46.59 73.98 27.39
28000.00 Peak v -54.09 4.45 -9.54 47.83 68.20 2037
* 11440.00 Average v -82.16 18.37 0.00 4321 53.98 1077
* 11440.00 Peak v -70.99 18.37 0.00 54.38 73.98 -19.60
17160.00 Peak v 7111 25.51 0.00 61.40 68.20 -6.80
144 5720
* 22880.00 Average v -63.48 3.87 -9.54 37.85 53.98 -16.13
* 22880.00 Peak v -53.41 3.87 -9.54 47.92 73.98 -26.06
28600.00 Peak v - - -53.81 5.03 -9.54 48.68 68.20 -19.52
Table 7-33. Radiated Measurements MIMO
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@ element

MIMO Radiated Spurious Emission Measurements — UNIl Band 3

Worst Case Mode:
Worst Case Transfer Rate:

802.11a

6Mbps

Distance of Measurements: 1 & 3 Meters
Test
Turntable Distance Field o
Mode | Antenna [UNIIBand| Channel ci::nnel Restricted Frel:‘l:-'e:lcy Detector A‘E; Il"’]o b H:imhetn[::ﬂ Azimuth L:’";I[ydl:':'] [:;f;] Correction Strength I dlli_m\;ll'm] Margin [dB]
] Y [degree] Factor [dB] | [dBpV/m] H
* 11490.00 | Average v -82.41 18.41 0.00 43.00 53.98 -10.98
* 11490.00 Peak v -71.08 18.41 0.00 54.33 73.98 -19.65
17235.00 Peak v 71.44 25.96 0.00 61.52 68.20 -6.68
149 5745
* 22980.00 | Average v 62.33 375 -9.54 38.88 53.98 -15.10
* 22980.00 Peak v -53.52 375 -9.54 47.69 73.98 2629
28725.00 Peak v -53.67 5.10 -9.54 48.89 68.20 -19.31
* 11570.00 | Average v -81.37 18.29 0.00 43.92 53.98 -10.06
* 11570.00 Peak v 71.96 18.29 0.00 5333 73.98 -20.65
802.11a | MIMO 3
157 5785 17355.00 Peak v 73.23 27.41 0.00 61.18 68.20 7.02
23140.00 Peak v -54.49 370 -9.54 46.66 68.20 -21.54
28925.00 Peak v -53.89 5.00 -9.54 48.57 68.20 -19.63
* 11650.00 | Average v -82.26 18.47 0.00 4321 53.98 -10.77
* 11650.00 Peak v 72.26 18.47 0.00 53.21 73.98 -20.77
165 5825 17475.00 Peak v 72.67 2678 0.00 61.11 68.20 -7.09
23300.00 Peak v -54.13 373 -9.54 47.06 68.20 2114
29125.00 Peak v - - -54.55 5.04 -9.54 47.96 68.20 -20.24
Table 7-34. Radiated Measurements MIMO
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@ element

MIMO Radiated Spurious Emission Measurements — UNIl Band 4

Worst Case Mode:
Worst Case Transfer Rate:

802.11a

6Mbps

Distance of Measurements: 1 & 3 Meters
Test
Turntable Distance Field o
Mode | Antenna [UNIIBand| Channel Ci:nnel Restricted Frel:‘l:-'e:lcy Detector A‘E; I\Pllo b H:imhetn[::ﬂ Azimuth LQZTIIVJ:':'] [:;f;] Correction Strength I d;m\‘lll'm] Margin [dB]
[M:qu.] 9 [degree] Factor [dB] | [dBpV/m] »
* 11690.00 Average v -82.25 18.57 0.00 4332 53.98 -10.66
* 11690.00 Peak v -71.95 18.57 0.00 53.62 73.98 -20.36
17535.00 Peak v 7217 26.80 0.00 61.63 68.20 -6.57
169 5845
23380.00 Peak v -54.06 3.63 -9.54 47.03 68.20 2117
29225.00 Peak v -54.63 5.18 -9.54 48.01 68.20 2019
35070.00 Peak v -53.33 7.59 -9.54 5173 68.20 -16.47
* 11730.00 Average v -81.89 18.47 0.00 4358 53.98 -10.40
* 11730.00 Peak v -71.55 18.47 0.00 53.92 73.98 -20.06
17595.00 Peak v 7217 26.61 0.00 61.44 68.20 6.76
802.11a | MIMO 4 173 5865
23460.00 Peak v -55.19 373 -9.54 46.00 68.20 -22.20
29325.00 Peak v -53.69 5.43 -9.54 4921 68.20 -18.99
35190.00 Peak v -52.76 7.73 -9.54 52.43 68.20 1577
* 11770.00 Average v -81.82 18.45 0.00 43.63 53.98 -10.35
* 11770.00 Peak v 71.92 18.45 0.00 53.53 73.98 -20.45
17655.00 Peak v 7218 26.38 0.00 61.20 68.20 -7.00
177 5885
23540.00 Peak v -54.49 378 -9.54 46.75 68.20 -21.45
29425.00 Peak v -54.58 5.46 -9.54 4834 68.20 -19.86
35310.00 Peak v - - -53.59 7.92 -9.54 51.79 68.20 16.41
Table 7-35. Radiated Measurements MIMO
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@ clement

7.6.2 MIMO Radiated Band Edge Measurements (20MHz BW)

Worst Case Mode: 802.11a
Worst Case Transfer Rate: 6Mbps
Distance of Measurements: 3 Meters
Operating Frequency: 5180MHz
Channel: 36
Trace: Average RBW: 1 MHz 5148.4 MHz Trace: MaxHold RBW: 1 MHz 5148.6 MHz
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Plot 7-189. Radiated Lower Band Edge Plot MIMO
(Average — UNII Band 1)
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Plot 7-190. Radiated Lower Band Edge Plot MIMO
(Peak — UNII Band 1)

Worst Case Mode: 802.11ac
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 5320MHz
Channel: 64

Trace: Avera e RBW 1 MHz 5350.1 MHz
Detector: R W: 3 MHz )
PASS Ot 20 b SWL Dot ms  52.3 dBuV/m
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Plot 7-191. Radiated Upper Band Edge Plot MIMO
(Average — UNIl Band 2A)
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Plot 7-192. Radiated Upper Band Edge Plot MIMO
(Peak — UNII Band 2A)
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@ element

Worst Case Mo

de: 802.11a

Worst Case Transfer Rate: 6Mbps

Distance of Measurements:
Operating Frequency:

Channel:

3 Meters

5500MHz
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Plot 7-193. Radiated Lower Band Edge Plot MIMO
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Plot 7-195. Radiated Upper Band Edge Plot MIMO

(Peak — UNII Band 3)
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Plot 7-194. Radiated Lower Band Edge Plot MIMO
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@ element

Worst Case Mode:

802.11n

Worst Case Transfer Rate: MCS8
urements: 3 Meters

Distance of Meas

Operating Frequency:

Channel:
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Plot 7-196. Radiated Lower Band Edge Plot MIMO

(Peak — UNII Band 4)
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Plot 7-197. Radiated Upper Band Edge Plot MIMO Plot 7-198. Radiated Upper Band Edge Plot MIMO
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@ element

7.6.3 MIMO Radiated Band Edge Measurements (40MHz BW)

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

Operating Frequency: 5190MHz
Channel: 38
Trace: Average RBW: 1 MHz 5131.28 MHz Trace: MaxHold RBW: 1 MHz 5129.27 MHz
Detector: RMS  VBW: 3 MH Detector: Peak VBW: 3 MH
PASS Offset: 10.7 dB_SWT: 1,01 ms 50.63 dBuV/m PASS Offset: 10.7 dB_SWT: 1.01 ms 61.44 dBuV/m
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Plot 7-199. Radiated Lower Band Edge Plot MIMO  Plot 7-200. 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: 5310MHz
Channel: 62
Trace: Average  RBW: 1 MHz 5355 MHz Trace: MaxHold RBW: 1 MHz 5357.8 MHz
Detector: RMS  VBW: 3 MH Detector: Peak VBW: 3 MH
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Plot 7-201. Radiated Upper Band Edge Plot MIMO Plot 7-202. Radiated Upper Band Edge Plot MIMO
(Average — UNIl Band 2A) (Peak — UNII Band 2A)
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@ element

Worst Case Mode: 802.11ax
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 5510MHz
Channel: 102

5459.93 MHz

PASS Iesdveme bt 1M
{ ] 50.18 dBuV/m

Offset: 20.4 dB_SWT: 1.01 ms

120 A

100 -

80

Field Strength (dBuV/m)

60

40 1

5350.0 5370.2 5390.4 5410.7 5430.9 5451.1 5471.3 5491.6 5511.8 5532.0
Frequency (MHz)

Plot 7-203. Radiated Lower Band Edge Plot MIMO
(Average — UNII Band 2C)

Worst Case Mode: 802.11n
Worst Case Transfer Rate: MCS8
Distance of Measurements: 3 Meters
Operating Frequency: 5795MHz
Channel: 159
Trace: MaxHold RBW: 1 MHz
PASS Sieceest W03 2955 dbuvim
130 4
E 1204
3 1101
g
= 100 4
% 90 4
§ 80 1
E 701
60 4

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 7-205. Radiated Upper Band Edge Plot MIMO
(Peak — UNII Band 3)

5461.57 MHz

PASS Batcitor ek VoW 3 Mz
{ ] 62.73 dBuV/m

Offset: 20.4 dB_SWT: 1.01 ms

140 A

1201

100 A

80 -

Field Strength (dBuV/m)

60 s . i ”

Aol

5350.0 5370.2 5390.4 5410.7 5430.9 5451.1 5471.3 5491.6 5511.8 5532.0
Frequency (MHz)

Plot 7-204. Radiated Lower Band Edge Plot MIMO
(Peak — UNII Band 2C)
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@ clement

Worst Case Mode: 802.11be
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 5835MHz
Channel: 167

Trace: MaxHold RBW: 1 MHz
PAS Detector: Peak VBW: 3 MHz 5637.19 MHz

Offset: 21dB _ SWT.1,00ms  60.01 dBuV/m

140 -

120 A

100 A

80 -

Field Strength (dBuV/m)

60

5625.0 5650.6 5676.1 5701.7 5727.2 5752.8 5778.3 5803.9 5829.4 5855.0
Frequency (MHz)

Plot 7-206. Radiated Lower Band Edge Plot MIMO (Peak —
UNII Band 4)

Worst Case Mode: 802.11n
Worst Case Transfer Rate: MCS8
Distance of Measurements: 3 Meters
Operating Frequency: 5875MHz
Channel: 175
Trace: Avera e RBW: 1 MHz 5924.6 MHz Trace: MaxHold RBW: 1 MHz 5923.96 MHz
Detector: RMS  VBW: 3 MH Detector: Peak VBW: 3 MH
PASS e A W SOt 65.95 dBuV/m PASS Offset: 21.3 dB_SWT: 1,01 ms 78.79 dBuV/m
120 4 140
E 110+ E
= 100 4 3 1204
3 3
= 90+ T
B g 5 100
® ®
2 70 2 504 o
2 60 2
50 4 60 -
40 T T T T T T T T T T T T T T T T
5815.0 5832.8 5850.6 5868.3 5886.1 5903.9 5921.7 5939.4 5957.2 5975.0 5815.0 5832.8 5850.6 5868.3 5886.1 5903.9 5921.7 5939.4 5957.2 5975.0
Frequency (MHz) Frequency (MHz)
Plot 7-207. Radiated Upper Band Edge Plot MIMO Plot 7-208. Radiated Upper Band Edge Plot MIMO
(Average — UNII Band 4) (Peak — UNII Band 4)
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7.6.4 MIMO Radiated Band Edge Measurements (80MHz BW)

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

Operating Frequency: 5210MHz
Channel: 42
Trace: Average RBW: 1 MHz 5117.63 MHz Trace: MaxHold RBW: 1 MHz 5114.04 MHz
PASS cefecor®ile vawsmz  235ROR W PASS Sgesorse WA2ME 7015 dBuvim

120 | 140 1 |
E E
3 1004 S 1207
g g
p < 100
ERd E
Z 5 801
T 601 o
L o
w w 60 l

40 1
T T T T T T T T 40
5048.0 5070.7 5093.3 5116.0 5138.7 5161.3 5184.0 5206.7 5229.3 5252.0 5048.0 5070 7 5093 3 5116 0 5138 7 5161 3 5154 0 5206 7 5229 3 5252.0
Frequency (MHz) Frequency (MHz)
Plot 7-209. Radiated Lower Band Edge Plot MIMO  Plot 7-210. Radiated Lower Band Edge Plot MIMO
(Average — UNII Band 1) (Peak — UNII Band 1)

Worst Case Mode: 802.11be

Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters

Operating Frequency: 5290MHz
Channel: 58
Trace: Avera e RBW 1 MHz 5383.85 MHz Trace: MaxHold RBW: 1 MHz 5397.6 MHz
Detector: R VBW: 3 MHz y Detector: Peak VBW: 3 MHz .
130 PASS Offset: 10.3 dB_SWT: 20 ms 52.23 dBuV/m PASS Offset: 18.8 dB_SWT: 20 ms 64.06 dBuV/m
1204 140 4

E 110 E

> > 4

Z 1004 z 120

z z

c 904 =

=) ‘5 100

5 80

5 701 5 801

[ [

T 60 i

501 = 60
5240.0 5264.4 5288.9 5313.3 5337.8 5362.2 5386.7 5411.1 5435.6 5460.0 5240.0 5264.4 5288.9 5313.3 5337.8 5362.2 5386.7 5411.1 5435.6 5460.0
Frequency (MHz) Frequency (MHz)
Plot 7-211. Radiated Upper Band Edge Plot MIMO Plot 7-212. Radiated Upper Band Edge Plot MIMO
(Average — UNIl Band 2A) (Peak — UNII Band 2A)
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Worst Case Mode: 802.11be
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 5530MHz
Channel: 106

Trace: Average RBW: 1 MHz 5437_88 MHz
PASS geiccioniite Ve suiz 255551 Uim
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100 A

80

Field Strength (dBuV/m)

60 1

5350.0 5374.7 5399.3 5424.0 5448.7 5473.3 5498.0 5522.7 5547.3 5572.0
Frequency (MHz)

Plot 7-213. Radiated Lower Band Edge Plot MIMO
(Average — UNIl Band 2C)

Worst Case Mode: 802.11be
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 5775MHz
Channel: 155

Trace: MaxHold RBW: 1 MHz
Detector: Peak VBW: 3 MHz
Offset: 19.7 dB__SWT: 20 ms

5932.45 MHz
65.56 dBuV/m

PAS

130 4
120 A
110 A
100 A

90

80 A

Field Strength (dBuV/m)

70 A

60 -

5732.0 5758.2 5784.4 5810.7 5836.9 5863.1 5889.3 5915.6 5941.8 5968.0
Frequency (MHz)

Plot 7-215. Radiated Upper Band Edge Plot MIMO
(Peak — UNII Band 3)

Trace: MaxHold RBW: 1 MHz 5426.85 MHz
Detector: Peak VBW: 3 .
PAS Offset: 10 4B SWT: 20 ms. 63.75 dBuV/m
_ 140 1
E
=z
& 120
z
=
2 100
<
@
E 80 +
[
60

5350.0 5374.7 5399.3 5424.0 5448.7 5473.3 5498.0 5522.7 5547.3 5572.0
Frequency (MHz)

Plot 7-214. Radiated Lower Band Edge Plot MIMO
(Peak — UNII Band 2C)
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@ clement

Worst Case Mode: 802.11be
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 5855MHz
Channel: 171

Trace: MaxHold RBW l MHz 5634.18 MHz
Detector: Peak VBW: 3 MHz .
PASS Offsot- 21 ab - SW: 1.0l ms _ 62.2 dBuV/m
140 1
E
=2 120
[a]
=
=
§‘ 100 1
L
]
- 801
@
w
60 1

5625 5655 5685 5715 5745 5775 5805 5835 5865 5895
Frequency (MHz)

Plot 7-216. Radiated Lower Band Edge Plot MIMO
(Peak — UNII Band 4)

Worst Case Mode: 802.11ax
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 5855MHz
Channel: 171

Trace: Avera e RBW 1 MHz
Detector: R W: 3 MHz
Offset: 21.2 dB SWT 1.01 ms

5937.48 MHz
66.42 dBuV/m
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Frequency (MHz)

Plot 7-217. Radiated Upper Band Edge Plot MIMO
(Average — UNII Band 4)

Trace: MaxHold RBW: 1 MHz
Detector: Peak VBW: 3 MHz
Offset: 21.2 dB_ SWT: 1.01 ms

5939.13 MHz
77.61 dBuV/m
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Field Strength (dBuV/m)
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5777.0 5803.2 5829.4 5855.7 5881.9 5908.1 5934.3 5960.6 5986.8 6013.0
Frequency (MHz)

Plot 7-218. Radiated Upper Band Edge Plot MIMO
(Peak — UNII Band 4)
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@ element

7.6.5 MIMO Radiated Band Edge Measurements (160MHz BW)

Worst Case Mode:

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

802.11be
MCSO0

3 Meters
5250MHz
50

Trace: Average RBW: 1 MHz 5123.17 MHz Trace: MaxHold RBW: 1 MHz 5117.33 MHz
Detector: RMS  VBW: 3 MHz . Detector: Peak VBW: 3 MHz Y
PASS Offset: 18.3 dB_SWT: 20 ms 51.7 dBpV/m PASS Offset: 18.4 dB_SWT. 20 ms 66.24 dBuV/m
120 4 140 N S S I
E E
2 2 1204
% 100 4 %
z z
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= 5 100 4
§ 801 5
@ @
hed s 807
£ 60 &
60

T T T T T T T T
4968.0 5008.4 5048.9 5089.3 5129.8 5170.2 5210.7 5251.1 5291.6 5332.0
Frequency (MHz)

Plot 7-219. Radiated Lower Band Edge Plot MIMO
(Average — UNII Band 1)

T T T T T T T T
4968.0 5008.4 5048.9 5089.3 5129.8 5170.2 5210.7 5251.1 5291.6 5332.0
Frequency (MHz)

Plot 7-220. Radiated Lower Band Edge Plot MIMO
(Peak — UNII Band 1)

Worst Case Mode: 802.11be
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 5250MHz
Channel: 50

Trace: Avera e RBW 1 MHz
Detector: R VBW: 3 MHz
Offset: 19.1 dB SWT: 20 ms

5431.6 MHz
52.46 dBuV/m

PASS
120 A

110 4
100 4
90 4
80
70 1

Field Strength (dBuV/m)

60
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5160.0 5202.2 5244.4 5286.7 5328.9 5371.1 5413.3 5455.6 5497.8 5540.0
Frequency (MHz)

Plot 7-221. Radiated Upper Band Edge Plot MIMO
(Average — UNIl Band 2A)

Trace: MaxHold RBW: 1 MHz
Detector: Peak VBW: 3 MHz 5352.44 MHz

64.03 dBuV/m
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Offset: 19dB ~ SWT: 20 ms
140 -j

E
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o
z
~
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c
@
=
w
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2
[
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5160.0 5202.2 5244.4 5286.7 5328.9 5371.1 5413.3 5455.6 5497.8 5540.0
Frequency (MHz)

Plot 7-222. Radiated Upper Band Edge Plot MIMO
(Peak — UNII Band 2A)
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@ element

Worst Case Mode: 802.11be
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 5570MHz
Channel: 114

5443.56 MHz

PASS Lesidvemte fow Le
: ' 52.45 dBuV/m

Offset: 19.1 dB_SWT: 20 ms

— 1201

100 A

80

Field Strength (dBpV/m

60 1

5270.0 5312.2 5354.4 5396.7 5438.9 5481.1 5523.3 5565.6 5607.8 5650.0
Frequency (MHz)

Plot 7-223. Radiated Lower Band Edge Plot MIMO
(Average — UNIl Band 2C)

Worst Case Mode: 802.11ax
Worst Case Transfer Rate: MCSO0
Distance of Measurements: 3 Meters
Operating Frequency: 5815MHz
Channel: 163

Trace: MaxHold RBW: 1 MHz
Detector: Peak VBW: 3 MHz
Offset: 21dB ~ SWT: 1.01 ms

5639.04 MHz
66.44 dBuV/m

PAS

140 A

120 1
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80 1

Field Strength (dBuv/m)

60 1

5625 5655 5685 5715 5745 5775 5805 5835 5865 5895
Frequency (MHz)

Plot 7-225. Radiated Lower Band Edge Plot MIMO
(Peak — UNII Band 4)

Trace: MaxHold RBW: 1 MHz
Detector: Peak VBW: 3 MHz
Offset: 19.1 dB SWT: 20 ms

5445.99 MHz
66.01 dBuV/m

PAS

140 1
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100 4

80

Field Strength (dBuV/m)

-
R TIPS A
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5270.0 5312.2 5354.4 5396.7 5438.9 5481.1 5523.3 5565.6 5607.8 5650.0
Frequency (MHz)

Plot 7-224. Radiated Lower Band Edge Plot MIMO
(Peak — UNII Band 2C)
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@ clement

Worst Case Mode:

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

PASS

Detector: RMS

802.11ax

MCS0

3 Meters

5815MHz

163

Trace: Average RBW: 1 MHz
VBW:
Offset: 21.2 dB SWT: 1.01 ms

5991.68 MHz

Iz 5823 dBuV/m

120 1 1401
E E
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E 5 100
g 801 g
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w w
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Trace: Ma_xHoId RBW: 1 MHz 5970.96 MHz
PASS gasseneas Yoy 7. 80’66 dpyvim
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5570.0 5632.2 5694.4 5756.7 5818.9 5881.1 5943.3 6005.6 6067.8 6130.0

Frequency (MHz)

Plot 7-226. Radiated Lower Band Edge Plot MIMO

Plot

(Average — UNII Band 4)

T T T T T T T T
5570.0 5632.2 5694.4 5756.7 5818.9 5881.1 5943.3 6005.6 6067.8 6130.0

Frequency (MHz)

7-227. Radiated Lower Band Edge Plot MIMO
(Peak — UNII Band 4)
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@ element

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)
(MHz) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

Table 7-36. 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 — 30MHz)

Detector = quasi-peak

Sweep time = auto couple

Trace mode = max hold

o gk w0 b=

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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@ element

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
LISH
LISH
- 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.
Approved by:
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wm Keysight EMI Receiver - Frequency Scan ‘ = H ER |i:h
| SENSE:INT] [ /NALIGN OFF | 10:27:52 AM Mar18, 2024
FREQUENCY SCAN Scan
NFE Discrete () 55
Scan-Search-Meas Atten: 10 dB Free Run

10 dBrdiv Ref 96.99 dBpV

i A s
(ARG e WV
-HII I i

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

Liled TRC FREQ QPD AMPTD AVG AMPTD OFF QPDLL1A OFF COMPOSITEAMPCOR  #

1 [W[1 [170.00kHz [50.404dBuV [44.949dBuV |-  [14567dB |-10011dB [ [0.014dB |

2 |W[1 [214.00kHz [45432dBuV  [40.979dBuV [~  [A7.617dB [-12070dB |-  [-0.022dB |

EEI[I__

4 |W[1 [274.55 kHz [36.436 dBUV [34.334 dBuV | -24543dB [-16.645dB |-~  [-0.033d8 |

EEI[I__

B0 1 [7.3495 MHz [29.461 dBuV __[24.916dBuV [ |30.539dB |-26084dB [ [0.120dB M
>

<

MSG STATUS t DC Coupled

Plot 7-228. Line Conducted Plot with 802.11a UNII Band 1 (L1)

= Keysight EMI Receiver - Frequancy Scan EEE =
| SENSE:INT] [ MAALIGN OFF | 10:27:03 AM Mar18, 2024
FREQUENCY SCAN Scan
CISPR NFE Discrete () /5
Scan-Search-Meas Atten: 10 dB Free Run

i

o e 7 YR
S AR B o ™™ ™
IR I A

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

Liled TRC FREQ QPD AMPTD AVG AMPTD OFF QPDLL1A AVGLLZ A OFF COMPOSITEAMPCOR  #

|1 [m|1 [150.00kHz [57.284 dBuV [53.386dBwWV |-  |-8716dB |-2614dB |-  [0.019dB
[2 |m[1 [168.00kHz [56.894 dBuV [54.648dByV |-  |.9675dB |-0920dB |-  [0.012dB
(3 [m[1 [216.68 kHz [45.672 dBuV | 40.766 dBuV _ 17.274dB_[-12179dB |-  |-0.027dB

[4 [m[1 [249.99 kHz [39.791 dBuV _ |34.225 dBuV 967dB [-17.533dB |-  |-0.003dB
[5 [m[1 [277.99 kHz [36.398 dBuV | 35.003 dBuV _ 477dB [-15873dB |--  |-0.037dB
[Ellm |1 [652.39kHz |[32701dBuV [28.082dBwV [-.  [-23.299dB |17.918dB |- [0.043dB |

T

MSG STatus t DC Coupled

Plot 7-229. Line Conducted Plot with 802.11a UNII Band 1 (N)
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@ element

s Keysight EMI Receiver - Frequancy Scan

== =

| SENSE:INT] [ /NALIGN OFF | 10:20:12 AM Mar18, 2024
FREQUENCY SCAN Scan TRACE
Discrete () 5i5 TYPE [
Scan Search-Meas ™ Atten: 10 dB Free Run oeT [

10 dBrdiv Ref 96.99 dBpV

|
g e s e | i R

0 L PTIT L lﬂw-
T g AN Mg
I v o i

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

Stop 30 MHz

Liled TRC FREQ QPD AMPTD AVG AMPTD OFF QPDLL1A AVGLLZ A

1 |W[1 [15508kHz |56.327 dBuV |52.045dBuV |-  [-9396dB |-3679dB [-- = [0.014dB |

2 |W[1 [286.25kHz [35.850 dBuV [32.149dBuV [  [-24783dB [-18483dB |-  [-0029dB |

3 |W[1 [1.0259 MHz [20.410 dBuV [24.954dBuV [  |-26.500dB [-21.046dB |  [0.044dB |

4 |W[1 [7.1775MHz [28.809 dBUV [24.660dBuV [  [-31.191dB [-25340dB [~  [0.105dB |

5 |W[1 [7.5175MHz [29.241dBuV  [23.966dBuV [~ [30.759dB [-26.034dB [  [0.100dB |

6w 1 |7.6935 MHz [28.382dBuV [23.127dBuV |-  |31.618dB |-26873dB [~  [00%0dB M
>

<

OFF COMPOSITEAMPCOR  #

MSG STATUS t DC Coupled

Plot 7-230. Line Conducted Plot with 802.11a UNII Band 2A (L1)

s Keysight EMI Receiver - Frequancy Scan

== =

10:30:09 AM Mar18, 2024

| SENSE:INT| [ A\ALIGN OFF |
FREQUENCY SCAN Scan
CISPR NFE Discrete () /5
Scan-Search-Meas Atten: 10 dB Free Run

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

Stop 30 MHz

3IG TRC FREQ QFD AMPTD AVG AMPTD OFF QPDLL1A AVGLLZA

1 [W[1 [158.00kHz [65.507 dBuV [53.636dBuV [  [0971dB [-1.932dB [  [0.012dB |
2 |W[1 [186.00kHz [46.359 dBuV [40.612dBuV [~  [17.855dB [-13601dB [~  [0.018dB |
M|1 |214.00kHz [44.984dBuV [41.186dBwV [~  |18.064dB |-11.863dB |-  [-0.022dB |
M1 |233.99kHz [42.662dBuV [39.436dBWV |-  [19.6450B |-12871dB [  [-0.015dB |
W[1 |317.88kHz [33490dBWV [31.191dBWV [ ~ [26.272dB |-18571dB [~  [0.006dB |
QE_EEIEIEEI_

3|
6|
<

OFF COMPOSITEAMPCOR  *

MSG status 1 DC Coupled

Plot 7-231. Line Conducted Plot with 802.11a UNII Band 2A (N)
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@ element

s Keysight EMI Receiver - Frequancy Scan

== =

| SENSE:INT] [ /NALIGN OFF | 00:17:37 AM Mar18, 2024
FREQUENCY SCAN Scan TRACE
Discrete () 5i5 TYPE [
Scan Search-Meas ™ Atten: 10 dB Free Run oeT [

10 dBrdiv Ref 96.99 dBpV

W INIEIN

- MM-NMW ™
---UHHWWWIWIWMM Tl i
RN R

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

v itk ik

M it el

Stop 30 MHz

Liled TRC FREQ QPD AMPTD AVG AMPTD OFF QPDLL1A AVGLLZ A

1 |W[1 [167.76 kHz |52.682dBuV [43.083dBuV |-  [12.388dB |-11.987dB [--  [0.013dB |
2 |W[1 [190.00kHz [47.514dBuV [43.500dBuV [~ [16.523dB [-10536dB |-  [0.017dB |
EIEI[I__
(1 |261.99kHz [36.961dBuV [30.403dBuV [ [-24.407dB |-20.965dB [--  [.0.018dB8 |
EEI[I__

IB0m 1 [7.2535 MHz [30.691 dBuV [26.915dBuV [  |-20.309dB |-23.085dB [  [0236dB M
>

<

COMPOSITEAMPCOR  #

MSG STATUS t DC Coupled

Plot 7-232. Line Conducted Plot with 802.11a UNII Band 2C (L1)

s Keysight EMI Receiver - Frequancy Scan

== =

09:03:35 AM Mar18, 2024

| SENSE:INT| [ A\ALIGN OFF |
FREQUENCY SCAN Scan
CISPR NFE Discrete () /5
Scan-Search-Meas Atten: 10 dB Free Run

a L
A 0 T TVl T VTR gy
I i s o

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

Stop 30 MHz

3IG TRC FREQ QFD AMPTD AVG AMPTD OFF QPDLL1A AVGLLZA

1 [m[1 [150.00 kHz [51.425 dBuV |48.596 dBuV |-  |14575dB |-7404dB |-  [0.019dB
[2 [m]1 [197.27kHz [42.605dBuyV [37.816dBuV |-  |-21.120dB |-15909dB |-  |0.006dB
245.99 kHz |356.567 dBuV | 31.964 dBuV |--  ]-26.325dB [-19.927dB |-  |-0.005dB

789.44kHz [32.175dBuV  |30.609 dBuV

3 W1 |
4 W1 [274.88kHz [32.352dBuV  [27.999dBuV [  |-28.617dB [-22070dB |-  [-0.033dB |
5 W1 |

w1 |

<

|-  ]-23.825dB |-15391dB |--  [0.033dB
4.7356 MHz |26.646 dBuV  [23.5619dBuV |-  [-20.354dB [-22481dB |-  |-0.061dB v
>

COMPOSITEAMPCOR  *

MSG status 1 DC Coupled

Plot 7-233. Line Conducted Plot with 802.11a UNII Band 2C (N)
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@ element

s Keysight EMI Receiver - Frequancy Scan

== =
M ALIGN OFF [ 10:21:24 AM Mar18, 2024
Scan

TRACE
5/5 TYPE [l
Free Run DET I

| SENSE:INT] [
FREQUENCY SCAN

Discrete ()

Scan Search-Meas Atten: 10 dB

10 dBrdiv Ref 96.99 dBpV

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

Liled TRC FREQ QPD AMPTD AVG AMPTD OFF QPDLL1A AVGLLZ A OFF COMPOSITEAMPCOR  #

1 |W[1 [182.00kHz [49.914dBuV [46.259dBuV |-  [14.480dB |-8.135dB [-- = [0.017dB |
2 |W[1 [214.00kHz [47.190dBuV [44721dBuV [~  [15850dB [-8.328dB |-  [-0.022dB |
EIEI[I__

(1 [31631kHz [35.869dByV [30.887dBuV [  [-23.934dB [-18.916dB [  [0.004dB |
EEI[I__

[m[1 [6.1976 MHz [28.913dBuV  [23.824dByV |-  |-31.087dB |-26.176dB |-  [0.246 dB v
>
MSG STATUS t DC Coupled

Plot 7-234. Line Conducted Plot with 802.11a UNII Band 3 (L1)

s Keysight EMI Receiver - Frequancy Scan

== =

| SENSE:INT| [ A\ALIGN OFF | 10:22:33 AM Mar18, 2024
FREQUENCY SCAN Scan
CISPR NFE Discrete (0 88
Scan-Search-Meas Atten: 10 dB Free Run

1LO dBidiv Ref 96.99 dBuv

bl i
il Uil

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

3IG TRC FREQ QFD AMPTD AVG AMPTD OFF QPDLL1A AVGLLZA OFF COMPOSITEAMPCOR  *

1 [W[1 [158.00kHz [56.906 dBuV [54.762dBuV [  [-8662dB [-0.807dB [  [0.012dB |
2 |W[1 [22999kHz [43.826dBuV [38.270dBuV [~ [1B.624dB [-14.180dB [  [-0.019d8 |
EEI[I__
. 33.745dByV_ [27.365dBuV [-—  [-22.2550B |-18635dB |-  [.0.004dB |

W1 |825.95kHz |3
EEE 873.61 kHz |32.542 dBuV s 373dBWV |-  [-23.458dB |-19.627dB |-  |0. 028 dB

|30.745dBuV _ |24.282dBwV |- |-20.265dB [-25718dB |- [0.184dB |

MSG status 1 DC Coupled

Plot 7-235. Line Conducted Plot with 802.11a UNII Band 3 (N)
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@ element

s Keysight EMI Receiver - Frequancy Scan

== =

| SENSE:INT] [ /NALIGN OFF | 10:44:11 AM Mar18, 2024
FREQUENCY SCAN Scan TRACE
Discrete () 5i5 TYPE [
Scan Search-Meas ™ Atten: 10 dB Free Run oeT [

10 dBrdiv Ref 96.99 dBpV

1T T

kgl el

.
U U T o’ il
L B

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

Liled TRC FREQ QPD AMPTD AVG AMPTD OFF QPDLL1A AVGLLZ A 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 |
EIEI[I__
(1 |24599kHz [43606 dByV  [39.461dBuv [ [18.2850dB |-12.430dB [  [.0.005d8 |
EEI[I__

6w 1 [7.4735 MHz [29.529 dBuV  [24.667dBuV |-  [30471dB [-26343dB [ (04448 M
>

<

MSG STATUS t DC Coupled

Plot 7-236. Line Conducted Plot with 802.11a UNII Band 4 (L1)

s Keysight EMI Receiver - Frequancy Scan

== =

| SENSE:INT| [ A\ALIGN OFF | 10:44:54 AM Mar 18, 2024
FREQUENCY SCAN Scan
CISPR NFE Discrete (0 88
Scan-Search-Meas Atten: 10 dB Free Run

ik

i b
SLMCHRAIN A o o N ™ Y
I_--- I

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

3IG TRC FREQ QFD AMPTD AVG AMPTD OFF QPDLL1A AVGLLZA OFF COMPOSITEAMPCOR  *

1 [W[1 [150.00kHz [57.004dBuV [49.392dBuV [  [-8996dB [-6608dB [  [0.019dB |

2 |W[1 [181.93kHz [27.714dBuV [22628dBuV [~  [36.683dB [-31769dB [  [0.017dB |

M|1 |24599kHz |26.192dBuV [21.607dBwV [~  |35700dB |-30295dB [~ [-0.005dB |

|1 |30599kHz [27.720 dByV [23.019dBuV [  [32.359dB |-27.060dB [  [-0.007dB |

W[1 |77396kHz [22.365dBuV [18.056dBWV [ [33.635dB |-27.944dB [~ ~  [0.036dB |

|1 |829.95kHz [22170dByV [18.088dBwV [~  [33.8300B |-27912dB [--  [-0003d8 M
>

3|
6|
<

MSG status 1 DC Coupled

Plot 7-237. Line Conducted Plot with 802.11a UNII Band 4 (N)
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@ element

The data collected relate only the item(s) tested and show that the Microsoft Corporation Portable Computing
Device FCC ID: C3K2077 is in compliance with Part 15 Subpart E (15.407) of the FCC Rules.

Approved by:
FCC ID: C3K2077 MEASUREMENT REPORT .
Technical Manager
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