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REPORT NO: 12935947-E4V4 DATE: 9/16/2019
FCC ID: C3K1872 IC: 3048A-1872

RADIATED EMISSIONS

Varker Tequency Meter Det AF 1862 (B/m) AMPpICDIFItIPa BC Corr (a8) Corrected Avg Limit Margin Peak Limit PK Margin UNIT Non- PK Margin “Azimuth Heignt Polarity
(GHz) Reading d (@8) Reading (dBuvim) (8) (dBuvim) (B) Restricted (dB) (Degs) (cm)
(0Buv) (dBuVim) (dBuvim)
2 * 3.8336 34.7 PK-U 9 -30 37.6 - - 74 -36.4 - 185 H
*3.83224 07 ADR 9 -30 27.97 54 -26.03 - - - - 185 H
1 1.96191 06 PK-U 1 -32. 34.66 - - - - 68.2 -33.54 116 H
4 *3.99261 43 PK-U 4 29. 38.33 - - 74 -35.67 - - 105 \Y
*3.99348 14 ADR 4 -29. 29.04 54 -24.96 - - - - 105 v
3 2.02281 92 PK-U 1 -32. 3572 - - - - 68.2 -32.48 231 169 \Y
5 6.57537 89 PK-U 35.7 -21. 42.69 - - - - 68.2 -25.51 107 248 H
6 6.81816 25 PK-U 355 -21. 43.05 - - - - 68.2 -25.15 148 143 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 12935947-E4V4 DATE: 9/16/2019
FCC ID: C3K1872 IC: 3048A-1872

MID CHANNEL RESULTS
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REPORT NO: 12935947-E4V4 DATE: 9/16/2019
FCC ID: C3K1872 IC: 3048A-1872

RADIATED EMISSIONS

Varker Frequency Meter Det AF 1862 (B/m) AMPpICDIFItIPa BC Corr (a8) Corrected Avg Limit Margin Peak Limit PK Margin UNIT Non- PK Margin “Azimuth Heignt Polarity
(GHz) Reading d (@8) Reading (dBuvim) (8) (dBuvim) (B) Restricted (dB) (Degs) (cm)
uv) (dBuVim) (dBuVim)
2 * 3.82499 9 PK-U -29. 37.29 - - 74 -36.71 - 9 131 H
*3.82519 14 ADR -29. .44 54 -25.56 - - - - 9 131 H
1 2.03247 7 PK-U -32. .77 - - - - 68.2 -32.43 156 H
4 *3.98767 65 PK-U -29. .45 - - 74 -35.55 - - 4 34 V.
* 3.98504 52 ADR -29. 28.32 54 -25.68 - - - - 4 34 v
3 2.06633 47 PK-U 32. 35.37 - - - - 68.2 -32.83 48 \Y
5 6.67204 29.5 PK-U -21. 43.9 - - - - 68.2 -24.3 45 H
6 6.77084 29.15 PK-U -21. 42.95 - - - - 68.2 -25.25 87 160 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 12935947-E4V4
FCC ID: C3K1872

DATE: 9/16/2019
IC: 3048A-1872

HIGH CHANNEL RESULTS
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VERTICAL
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REPORT NO: 12935947-E4V4 DATE: 9/16/2019
FCC ID: C3K1872 IC: 3048A-1872

RADIATED EMISSIONS

Varkers Frequency Meter Det AF 1862 (B/m) AMpICDIFItIPa BC Corr (a8) Corrected Avg Limit Margin Peak Limit PK Margin UNIT Non- PK Margin “Azimuth Heignt Polarity
(GHz) Reading d (@8) Reading (dBuvim) (8) (dBuvim) (B) Restricted (dB) (Degs) (cm)
(0Buv) (dBuVim) (dBuvim)
2 * 3.88905 33.89 PK-U 33.1 -28. 38.19 - - 74 -35.81 - 299 189 H
*3.88779 24.4 ADR 33.1 -28. 28.7 54 -25.3 - - - - 299 189 H
1 2.00924 5.72 PK-U 1 -32. 34.52 - - - - 68.2 -33.68 9 190 H
4 * 4.00506 3.95 PK-U 4 -29. 37.55 - - 74 -36.45 - - 7 348 \Y
* 4.00553 4.91 ADR 4 -29. 28.51 54 -25.49 - - - - 7 348 v
3 2.06013 5.85 PK-U 1 32. 34.65 - - - - 68.2 -33.55 43 323 Vv
5 6.51593 8.73 PK-U 6 -20. 43.53 - - - - 68.2 -24.67 82 192 H
6 6.79711 8.98 PK-U 6 -21. 42.98 - - - - 68.2 -25.22 144 177 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 12935947-E4V4 DATE: 9/16/2019
FCC ID: C3K1872 IC: 3048A-1872

9.1.18. TXABOVE 1 GHz 802.11n HT40 MODE IN THE 5.8 GHz BAND

2TX Antenna 1 + Antenna 2 SDM MODE

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

Fﬂ“JL Fremont Chamber L 2819 Jul 21 19:45:27
a - T -
Eandedge
: : ] ; Project Number; 12933947
65 i i b At M crosof t
: Config:EUT + Support Equipmerits
: : ; Mode:5.8_BE_11n HT48_5755MHz
50 ; O ; ; Tested by:GE43578
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Freguency (GHz)
Range (Ghz) REU/UEW Tef/Attn Det/Avg Motk Seoep Pte  fSupe/tbds  FPosition
1'SES-575 H-EEV/M BB PERK/Pur Aug(RHS)  Srcecliutc)  S0B1  MIXH 212 degs 182 |
BE 5.625-5 755GHz 15_487 EIRP - H.TST 38915 26 fpr 2816 Rev 9.5 15 Jun 2819
Marker Frequency Meter Det AF T120 Amp/Cbl/FIt Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) EIRP
1 5.725 -44.69 Pk 34.7 -16.8 11.8 -14.99 26.99 -41.98 212 102 H
2 5.65008 -64.71 Pk 34.6 -16.8 11.8 -35.11 -26.94 -8.17 212 102 H

Pk - Peak detector

Page 307 of 333

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 12935947-E4V4 DATE: 9/16/2019
FCC ID: C3K1872 IC: 3048A-1872

VERTICAL RESULT
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Config:EUT + Support Equipmerts

i i i i Mode:5.8 BE I 1n HT48 5755MHz
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N —L Lt i)k
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5.625 ' T3MHz/ 5755
Frequency (GHz)
flange (61z) REUABU  Rel/httn  Dat/Avg Mode Sweer Pt ups/Mode  FPosition
BE 5 625-5 7556Hz 15_467 EIRP - U T5T 3B915 26 Apr ZB16 Rev 9.5 15 Jun 2819
Marker Frequency Meter Det AF T120 Amp/Cbl/FIt Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) EIRP
1 5.725 -41.16 Pk 34.7 -16.8 118 -11.46 26.99 -38.45 292 233 \4
2 5.64763 -59.83 Pk 34.7 -16.7 118 -30.03 -27 -3.03 292 233 \4
Pk - Peak detector
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REPORT NO: 12935947-E4V4 DATE: 9/16/2019
FCC ID: C3K1872 IC: 3048A-1872

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

i,ijL Fremont - Chamber L 2819 Jul 21 28:25:14
@ - - - -

Bondedge

: : : | Froject Number ;12933947
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H Config:EUT + Support Equipments
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1:58-6 Hi-EB/M 818 PERK/Pur Aug(RHS)  Srcecliutc)  S0B1  MIXH 248 degs 776 |
BE 5.858-6GHz 15 487 EIRP - H.TST 38915 26 Apr 2816 Rev 9.5 15 Jun 2819

Marker Frequency Meter Det AF T120 Amp/Cbl/FIt Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) EIRP

1 5.85002 -54.54 Pk 35 -17 118 -24.74 26.95 -51.69 248 376 H
2 5.92629 -66.1 Pk 35.1 -16.7 118 -35.9 -27 -8.9 248 376 H

Pk - Peak detector
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REPORT NO: 12935947-E4V4 DATE: 9/16/2019
FCC ID: C3K1872 IC: 3048A-1872

VERTICAL RESULT
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BE 5.B58-6GHz 15_4B7 EIRP - U.T5T 38915 26 Apr 2816 Rev 9.5 15 Jun 2819
Marker Frequency Meter Det AF T120 Amp/Cbl/FIt Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) EIRP
1 5.85002 -48.19 Pk 35 -17 118 -18.39 26.95 -45.34 252 262 \4
2 5.93024 -62.42 Pk 35.1 -16.7 118 -32.22 -27 -5.22 252 262 \4

Pk - Peak detector
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REPORT NO: 12935947-E4V4
FCC ID: C3K1872

DATE: 9/16/2019
IC: 3048A-1872

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS
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VERTICAL
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REPORT NO: 12935947-E4V4 DATE: 9/16/2019
FCC ID: C3K1872 IC: 3048A-1872

RADIATED EMISSIONS

Varker Frequency Meter Det AF 1862 (B/m) AMPpICDIFItIPa BC Corr (a8) Corrected Avg Limit Margin Peak Limit PK Margin UNIT Non- PK Margin “Azimuth Heignt Polarity
(GHz) Reading d (@8) Reading (dBuvim) (8) (dBuvim) (B) Restricted (dB) (Degs) (cm)
(0Buv) (dBuVim) (dBuvim)
2 *3.75138 34.15 PK-U 3 -29.2 37.95 - - 74 -36.05 - 20 192 H
*3.74974 24.85 ADR 3 -29.2 28.65 54 -25.35 - - - - 20 192 H
1 197712 36.2 PK-U 1 -32.4 34.8 - - - - 68.2 -33.4 180 84 H
4 *3.95242 33.27 PK-U -29. 37.47 - - 74 -36.53 - - 3 07 \Y
*3.94938 24.09 ADR -29. 28.29 54 -25.71 - - - - 3 07 v
3 2.05426 35.48 PK-U -32. 34.28 - - - - 68.2 -33.92 357 91 \Y
5 6.65524 289 PK-U -21. 43.2 - - - - 68.2 -25 67 168 H
6 6.76442 29.03 PK-U -21. 42.93 - - - - 68.2 -25.27 219 169 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average

Page 312 of 333

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 12935947-E4V4
FCC ID: C3K1872

DATE: 9/16/2019
IC: 3048A-1872

HIGH CHANNEL RESULTS
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HORIZONTAL
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VERTICAL
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REPORT NO: 12935947-E4V4 DATE: 9/16/2019
FCC ID: C3K1872 IC: 3048A-1872

RADIATED EMISSIONS

Varker Tequency Meter Det AF 1862 (B/m) AMPpICDIFItIPa BC Corr (a8) Corrected Avg Limit Margin Peak Limit PK Margin UNIT Non- PK Margin “Azimuth Heignt Polarity
(GHz) Reading d (@8) Reading (dBuvim) (8) (dBuvim) (B) Restricted (dB) (Degs) (cm)
(dBuVim) (dBuVim)
2 * 3.70009 PK-U -29. 37. - - 74 -36.39 - 68 1 H
* 3.70093 ADR -29. 8.. 54 -25.78 - - - - 68 1 H
1 2.02186 PK-U -32. 5. - - - - 68.2 -33.02 10 H
4 *3.85417 3. PK-U -29. 7., - - 74 -36.79 - - 196 4 \Y
* 3.85709 4.7 ADR 33.1 -29. 28. 54 -25.58 - - - - 196 4 v
3 2.08947 6.1 PK-U 1 -32. 34. - - 68.2 -33.39 138 84 \Y
5 6.63686 0.4 PK-U 35.7 -21. 44. - - - - 68.2 -23.71 177 166 H
6 6.84129 9.93 PK-U 35.6 -21.8 43, - - - - 68.2 -24.47 51 145 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 12935947-E4V4 DATE: 9/16/2019
FCC ID: C3K1872 IC: 3048A-1872

9.1.19. TXABOVE 1 GHz 802.11ac VHT80 MODE IN THE 5.8 GHz BAND

2TX Antenna 1 + Antenna 2 SDM MODE

BANDEDGE (CHANNEL 155 LOW EDGE)

HORIZONTAL RESULT

ﬁnJL Fremont Chamber L 2819 Jul 21 19:12:29
a - T -
Eandedge
Project Number: 12933947
65 £ Tons Hiroeoft
Config:EUT + Support Equipmerits
: : ; Mode:5.8_BE_11ac UHTBB_5775MHz
50 ; O ; ; Tested by:GE43578
L O OSSOV OO
28
o
T 5
w
-1a
,LJ\D ,,,,,
e
P 17 e OSSO ST
_55 0000 S S S
5.625 1 3MH=z/ 5 755
Freguency (GHz)
Range (Ghz) REU/UEW Tef/Attn Det/Avg Motk Seoep Pte  fSupe/tbds  FPosition
1'SES-575 H-EEV/M BB PERK/Pur Aug(RHS)  Srcecliutc)  S0B1  MIXH 218 degs 112 o
BE 5.625-5 755GHz 15_487 EIRP - H.TST 38915 26 fpr 2816 Rev 9.5 15 Jun 2819
Marker Frequency Meter Det AF T120 Amp/Cbl/FIt Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) EIRP
1 5.725 -53.81 Pk 34.7 -16.8 11.8 -24.11 26.99 -51.1 218 112 H
2 5.64944 -62.88 Pk 34.6 -16.8 11.8 -33.28 -27 -6.28 218 112 H

Pk - Peak detector
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REPORT NO: 12935947-E4V4
FCC ID: C3K1872

DATE: 9/16/2019
IC: 3048A-1872

VERTICAL RESULT

BOUL Fremont - Chamber L 2819 Jul 21 18:56:26
4] -
Eandedge
i Project Number:12935947
E5p-- e B Client:Microsoft
| Config:EUT + Support Equipmerts
: Mode:5.8_BE_1lac UHT8B_5775MHz
] SRR SESS—— Tested by:GE43578
351 S W—
20 3
& - | ,m..,w-‘”f"
I - i 1
1 @} f : : ,‘,»J"')' .........
: ! i e
eak Limi dBm) | ; Mm'imwmmmwmwé‘
— 25k = T Al :
H L riipe A, | H
o vy owr AN - :
S
_55 500000 S S S
5,625 T3MHz/ 5 755
Frequency (GHz)
flange (61z) REUABU  Rel/httn  Dat/Avg Mode Sweer Pt ups/Mode  Position
BE 5 625-5 7556Hz 15_467 EIRP - U T5T 3B915 26 Apr ZB16 Rev 9.5 15 Jun 2819
Marker Frequency Meter Det AF T120 Amp/Cbl/FIt Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) EIRP
1 5.725 -48.7 Pk 34.7 -16.8 118 -19 26.99 -45.99 291 228 \4
2 5.64956 -58.37 Pk 34.6 -16.8 118 -28.77 -27 -1.77 291 228 \4

Pk - Peak detector
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REPORT NO: 12935947-E4V4 DATE: 9/16/2019
FCC ID: C3K1872 IC: 3048A-1872

BANDEDGE (CHANNEL 155 HIGH EDGE)

HORIZONTAL RESULT

i,ijL Fremont - Chamber L 2819 Jul 21 19:@7:38
A - - - -
Bondedge

: : : | Froject Number ;12933947

B5p- T H i ! Client:Microsoft
: Config:EUT + Support Equipments

: : Mode:5.8_BE_11ac UHTBB_S5775MHz
[ - i T — Tested by:GE43578
[ U SO UROUS OV USON O

EIRF

FPeok Limit B
TARN T 0 STTO PRTTW TRTT U AT
5.8 20/
Freguency (GHz)

Range (Ghz) REU/UEW Tef/Attn Det/Avg Motk Seoep Pte  iSupe/tbds  FPosition

1:58-6 Hi-EB/M 818 PERK/Pur Aug(RHS)  Srcecliutc)  S0B1  MIXH 288 degs 140 |
BE 5.858-6GHz 15 487 EIRP - H.TST 38915 26 Apr 2816 Rev 9.5 15 Jun 2819

Marker Frequency Meter Det AF T120 Amp/Cbl/FIt Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) EIRP

1 5.85002 -55.34 Pk 35 -17 118 -25.54 26.95 -52.49 208 140 H
2 5.92373 -61.49 Pk 35.1 -16.7 118 -31.29 -26.06 -5.23 208 140 H

Pk - Peak detector
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REPORT NO: 12935947-E4V4 DATE: 9/16/2019
FCC ID: C3K1872 IC: 3048A-1872

VERTICAL RESULT

BOUL Fremont - Chamber L 2819 Jul 21 19:@02:29
4] - : - -
| Eandedge
i i i Project Number: 12935947
BSt r s ; cl ién::MicrusoFL
Config:EUT + Support Equipments
; H ; ; Mode:5.8_BE_[1ac UHTBB_5775MHz
] H— ; Tested by:GE43578
35— f —
20 \ |
—— ; ;
82 5 TVAM o I
I | | i
\ |
10 N ; O 0O UOO U SO OOt OO OOU O S OUOOU PO SO SO
v y | ;
"Mﬂw'uhw«qu*.. ; b | I Peok Limit (dBm
: A m Bl .
=25 f : : AN L E
‘ 3 Fo AN A b
P SSRROOSSSOR: SSSSSSSSSSSSSSSS NSO NS ;
_55 500000 S S S
5.8 20z / ' 3
Frequency (GHz)
flange (61z) REUABU  Rel/httn  Dat/Avg Mode Sweer Fie iSupe/tode Fosition
BE 5.B58-6GHz 15_4B7 EIRP - U.T5T 38915 26 Apr 2816 Rev 9.5 15 Jun 2819
Marker Frequency Meter Det AF T120 Amp/Cbl/FIt Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) EIRP
1 5.85002 -50.54 Pk 35 -17 118 -20.74 26.95 -47.69 240 271 \4
2 5.92473 -58.69 Pk 35.1 -16.7 118 -28.49 -26.8 -1.69 240 271 \4

Pk - Peak detector
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REPORT NO: 12935947-E4V4
FCC ID: C3K1872

DATE: 9/16/2019
IC: 3048A-1872

HARMONICS AND SPURIOUS EMISSIONS

MID CHANNEL RESULTS

_UL Fremont - Chanmber [

2619 Jul 24 28:18:29

"

Roadicoted Emissions 3-Meters

Project Number; 12935947

165 01 ot Microsaft
Config:EUT + Support Equipment
Mode ! UNIT 1loc UHTBE 5775
G eerrenerrs e s e e cnnneeeens| Toted byt d5256 JB
10O OO SOOI SO R * SRV SEN SRR TR SOOI
ke L i [ M/
75

(dBull/m3
[=p}
(9]}

Avg Limit (dBul/m)

1 18 18
Freguency (GHz2
Fange (GHD) FEW/EN Raf/attn  Dat/ivg Mode S Fts fompe/fde Fosition Range (67) RENUB Ref/Attn  Det/Avg Moo = Fta  Soapa/fock  FPosition
1:155. i N(-6cB) /1 i K/Pur fvg(RM)  18Sacactuto) GBI MAXH - Bfdags 5:6.15-1 IN(-648)/ 3% BI/B e Pur Daa(RNS) | TeecChute) 18¢  MagH B-3iideqs H
3:5.886. 15 W-EB)/I8 114 PERK/Pur Aug(RHS)  IBInsactiuiod 9881 MO 0-36hdege
FCC Port!5C S6Hz UNII RSE.TST 38915 14 Jun 2818 Rev 9.5 15 Jun 2619
! 1=UL Fremont - Chamber T 2819 Jul 24 28:18:29
Roadicoted Emissions 3-Meters
Project Number; 12935947
185 07 o Microsnft
Config:EUT + Support Equipment
Mode ! UNIT 1loc UHTBE 5775
66O SSSOO SNOSSSSSSSOSSSSE SNSRI SISO | S i SOPY L T
85
ke L i ( M/
75
~
E
3 -
o 1 B B s R B R @ B
3
-~ Avg Limit (dBul/m)
45l
6
o
350 g
4 fre)
25 s
1 18 18
Freguency (GHz2
Fange (GHD) FEH/EN Raf/attn  Det/ivg Mode T Fts fompe/fde Fosition Range (6) RENUB Ref/Attn  Det/Avg Mook = Fta  Soapafock  FPosition
FCC Port!5C S6Hz UNII RSE.TST 38915 14 Jun 2818 Rev 9.5 15 Jun 2619

VERTICAL
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REPORT NO: 12935947-E4V4 DATE: 9/16/2019
FCC ID: C3K1872 IC: 3048A-1872

RADIATED EMISSIONS

Varker Frequency Meter Det AF 1862 (B/m) AMPpICDIFItIPa BC Corr (a8) Corrected Avg Limit Margin Peak Limit PK Margin UNIT Non- PK Margin “Azimuth Heignt Polarity
(GHz) Reading d (@8) Reading (dBuvim) (8) (dBuvim) (B) Restricted (dB) (Degs) (cm)
(dBuvim) (dBuVim)
2 *3.9678 PK-U 333 -29. .98 - - 74 -35.02 - 91 164 H
* 3.96689 ADR 333 -29. .29 54 -25.71 - - - - 91 164 H
1 1.96606 PK-U 1 -32. .31 - - - - 68.2 -33.89 71 168 H
4 *4.11354 06 PK-U -27. 9.66 - - 74 -34.34 - - 196 143 \Y
*4.11326 86 ADR -27.7 29.46 54 -24.54 - - - - 196 143 v
3 1.99832 77 PK-U -32.4 34.27 - - - - 68.2 -33.93 33 341 \Y
5 6.5009 35 PK-U -20.6 43.35 - - - - 68.2 -24.85 322 152 H
6 6.65374 27 PK-U -21.3 43.57 - - 68.2 -24.63 349 195 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 12935947-E4V4 DATE: 9/16/2019
FCC ID: C3K1872 IC: 3048A-1872

9.2. SPURIOUS EMISSIONS FOR COLLOCATION

TEST-CASE CONDITIONS

Test Case # Antenna Mode Frt(e:”u:zr;cy
Chain 0 BLE 2Mbps & WLAN 5GHz, 11a 2402 & 5745
' Chain 0 & Chain 1 WLAN 5GHz, 11a 5745
Chain 0 BT, 8PSK & WLAN 5GHz, 11a 2402 & 5745
2 Chain 0 & Chain 1 WLAN 5GHz, 11a 5745

For simultaneous transmission of any BLE (2.4GHz) & WLAN (5 GHz), and BT (2.4GHz) &
WLAN (5 GHz) bands, investigation has been performed and no noticeable new emission was
found.

Page 321 of 333

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 12935947-E4V4 DATE: 9/16/2019
FCC ID: C3K1872 IC: 3048A-1872

9.3. WORST CASE BELOW 30MHZ

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

.‘XHUL Fremont — Chamber K 2819 Jul 28 12:41 .85
- H i H H i H H
i [ RF Emissiaons
Order Number: 129353947
118 ; ; i : Client Microsoft
i Configuration:EUT + Suppart Equipment
i Made :DNIT_Below 38MHz
=T FSSNNUUUUN SAUUUTOOUNE U NUUUR WU SN0 YUK S SOOIt SRR SO SRS RO S S| Teated by / SN:1B649
78 Peaok L Init B M e
T —
58
u \__\
y o—
. T ——
o 30 ; G = I SO I s LA SO SOOI SO S o= S S SO0 SO
3 8
w
2 1
18
"o -y #“ 5
-1B i .J.JQ M R T i
Wi e s N iy a -
-3A t :
-56
Bus1 i 3a
ange (W3 REAE] e itin FERAE Ref/itin Bt/ ) Fis  WoupslFode Pasition
1:.885-.15 188(-3dE)/3BE 9174
2:.15-.48 18k(-3dB) /38K B7/8 Be(-3d6)/38k  87/8 16k MaxH B-J68dengs
3:.48-1 18k(-3dB) /38K B7/8 Bk (-3d8)/738k 87/ 2T M ﬁ-'."ﬂdu:s‘
FCC 15.289 Bslow 38MHz.TST 38915 18 Jon 2819 Rev 9.5 15 Jun 2819

ANTENNA- TWO ORIENTATIONS FACE ON/FACE OFF
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REPORT NO: 12935947-E4V4

FCC ID: C3K1872

DATE: 9/16/2019
IC: 3048A-1872

Below 30MHz Data

Marker Frequency Meter Det Loop Cables Dist Corr 300m Corrected Peak Margin Avg Margin Peak Margin Avg Margin Azimuth
(MHz) Reading Antenn w/ Reading Limit (dB) Limit (dB) Limit (dB) Limit (dB) (Degs)
(dBuv) a (ACF) PREO18 (dBuVolts) (dBuVv/ (dBuVv/ (dBuv/ (dBuVv/
6650 m) m) m) m)
1 01214 25.78 Pk 59.9 318 80 2612 65.9 92.02 45.9 72.02 0-360
2 .0122 12.98 Pk 59.9 -31.8 -80 -38.92 65.86 -104.78 45.86 -84.78 - - - - 0-360
3 .32458 14.16 Pk 56.1 -32.1 -80 -41.84 - - - - 37.38 -79.22 17.38 -59.22 0-360
Pk - Peak detector
Marker Frequency Meter Det Loop Cables Dist Corrected QP Limit (dBuV/m) Margin Azimuth
(MHz) Reading Antenn w/ Corr Reading (dB) (Degs)
(dBuv) a (ACF) PRE018 30m (dBuVolts)
6650 (dB)
40Log
6 1.34289 18.63 Pk 15 32 -40 8.37 25.07 3344 0-360
5 .86131 20.91 Pk 56.1 -32.1 -40 491 28.91 -24 0-360
4 .8617 22.19 Pk 56.1 -32.1 -40 6.19 28.91 -22.72 0-360

Pk - Peak detector
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REPORT NO: 12935947-E4V4
FCC ID: C3K1872

DATE: 9/16/2019
IC: 3048A-1872

9.4. WORST CASE BELOW 1 GHZ

g:UL Fremont - Chamber T 2819 Jul 24 23:13:18
Rodicoted Emissions - 3 Meters
Project Number: 12335947
GO ©1Cl ient:Micrasaft
Config:EUT + Support Equipment
Mode UNII Worst Case
75 | Tested by: 45256 U8
3 RN SN SUNNNS SN S S S S
- (
E
N
3 ASpempke i CEs O
w
o

c
5
3B 1ad 1866
Freguency (MHz2
Fangs ) Raf/ftin Det/ivg Moo ) T i fiio Tange (HE) Ref/fttn  Det/Avg Moo Toupafod:  Pazltion
1-35-268 [l MlogPerVideo dnsec(futo) 4503 HAKH o B | 3:2%8-1660 GhecEmn B f Caretideo e e 6 o B-3idegs H

FCC Port!SC 38-1808MHz TST 38915 16 Jul 2814

Rev 9.5 15 Jun 2619

HORIZONTAL

Dot/ Hode

g:UL Fremont - Chamber T 2819 Jul 24 23:13:18
Rodicoted Emissions - 3 Meters
Project Number: 12335947
GO ©1Cl ient:Micrasaft
Config:EUT + Support Equipment
Mode ! UNIT Worst Cosze
75 i Tested by: 45256 JB
3, SRR S SRS TSN SRS SN S
N
3 A5 aPRe T CEE O )
@ I
=z
35 3 :
" g 6
T .hm Wm ; ; ;
15 ol s VENBRGMRSY T
=
5
3B 188 1866
Frequency (MHz
Range ) TEUEN Faf /Atin E) Plo Tomolfedo FPosition Fiange (1) ] Rof /M Dob/hug Fods Sumcp Pl Wwpaffods Fosltion

FCC Port!SC 38-1808MHz TST 38915 16 Jul 2814

Rev 9.5 15 Jun 2619

VERTICAL
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REPORT NO: 12935947-E4V4
FCC ID: C3K1872

DATE: 9/16/2019
IC: 3048A-1872

Below 1GHz DATA

Marker Frequency Meter Det AF Amp Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading PRE0184971 Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuV/m)

1 34.5062 32.64 Pk 23.6 -314 24.84 40 -15.16 0-360 299 H
2 *133.5143 41.79 Pk 19.3 -30.6 30.49 43.52 -13.03 0-360 200 H
3 * 38.2046 43.99 Pk 21 -31.3 33.69 40 -6.31 0-360 101 V

*38.2148 42.60 Qp 20.8 -31.3 32.18 40 -7.82 142 110 \
4 98.8678 42.88 Pk 15.8 -30.9 27.78 43.52 -15.74 0-360 101 \
5 239.9052 39.35 Pk 17.5 -30.1 26.75 46.02 -19.27 0-360 299 H
6 * 240.5053 41.75 Pk 17.6 -30.1 29.25 46.02 -16.77 0-360 200 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 12935947-E4V4
FCC ID: C3K1872

DATE: 9/16/2019
IC: 3048A-1872

9.5. WORST CASE 18-26 GHZ

‘QKUL Fremont — Chomber K 2819 Jul 28 fB:17:13
RF Emissiaons
: Order Humber: 12935947
95 Tt T "-: -------------------- CI ier‘vt:Mi:r’asuFt
; Conf igurct ion EUT + Support Equipment
H Mode : ONII_18-266H=
[ . [ S AL ik Tested by # SN: 108649
7elPesk Limit fdBul/m) e .
o ;
9 :
P ] seeeene R
L H
G :
= fivg Limit (dBull/m) :
Pt At N S o
* :
o
Z 4
N
]| S e
]
18

Frequency (GHz2

26

Tp B BB R bighh ey P fpl hailin

o W B .

iy
]
+
£
El

UNII_18-266Hz DAT

Rev 9.5 15 Jun 2819

HORIZONTAL

UL Frement - Chamber K

2819 Jul 28

18:17:13

14

RF Emissions
Ordar Number: 12935947

GG feeseresseeens e

Client:Microsaft

Configuration EUT + Support Equipment
Mode: DNII_18-266Hz

rrrrrrr Tested by / 5N: 105649

] R

b A e dee

] — -

1| S

L] e

(dBullolt=) Horizontal

] S -

Frequency (GHz2

==}

e B

By

a ﬁinﬁ Taitim

k) W EMe bigks G R fets e

UNII_18-266Hz .DAT

Rev 9.8 15 Jun 2819

VERTICAL
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REPORT NO: 12935947-E4V4 DATE: 9/16/2019
FCC ID: C3K1872 IC: 3048A-1872

18 — 26GHz DATA

Marker Frequency Meter Det AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading PRE018218 (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB)
(dBuV) 8 (dB/m) (dBuVolts)
1 19.472 69.47 Pk 33.4 -57.2 -9.5 36.17 54 -17.83 74 -37.83
2 22.29067 69.09 Pk 34.1 -57.6 -9.5 36.09 54 -17.91 74 -37.91
3 23.60711 69.25 Pk 34.5 -57.1 -9.5 37.15 54 -16.85 74 -36.85
4 18.576 71.47 Pk 33.1 -59 -9.5 36.07 54 -17.93 74 -37.93
5 20.40356 69.56 Pk 33.5 -56.9 -9.5 36.66 54 -17.34 74 -37.34
6 25.68356 68.06 Pk 35.1 -54.9 -9.5 38.76 54 -15.24 74 -35.24

Pk - Peak detector
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REPORT NO: 12935947-E4V4 DATE: 9/16/2019
FCC ID: C3K1872 IC: 3048A-1872

9.6. WORST CASE 26-40 GHZ

UL Fremont — Chamber K 2819 Jul 28 10:28:33

=]
RF Emissions

: Order Number: 12933947
L [ Client:Microsaft
: Conf i qurat ion:EUT + Support Equipment

Mode: OINIT_26-4AGH=

2 e Tested by / SH:10649
selPesk Limit SdBulim) e
o ;
9 :
L e
5 :
6 ;
=~ fvg Limit C(dBubl/m :
Pt M Bt e — —
- 3
o
Z 4
N
35
| SO O
T T ——.HI s - i it . P bbri)k6E::
26 7
Frequency (GHz2
R B0 B Rl gk ey P el it Eﬁm zﬁ:u =gﬁ Mhhhh ;? t ﬁw& Pt
UNIT_26-486Hz .DAT Rev 9.5 15 Jun 2819
UL Fremant — Chamber K 2019 Jul 26 10:20:33

a
RF Emissions

: Ordar Number: 12935947

L [ Client:Microsaft

: Configurction:EUT + Support Equipment
' Mode: DNII_26-4B6Hz

3 e T Tested by / 5N: 105649

Zek LB I T o eiiiiiiiiieiiciiiiiiiiieiiiiieiiie...

5] nrererres e b
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UNI1_26-48GHz .DAT Rev 9.8 15 Jun 2819

VERTICAL
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REPORT NO: 12935947-E4V4 DATE: 9/16/2019
FCC ID: C3K1872 IC: 3048A-1872

26 —40GHz DATA

Marker Frequency Meter Det T90 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB)
(dBuV) (dBuVolts)
1 29.73178 66.2 Pk 36.1 -53.1 -9.5 39.7 54 -14.3 74 -34.3
2 33.16489 66.06 Pk 36.9 -53.8 -9.5 39.66 54 -14.34 74 -34.34
3 35.75023 67.84 Pk 37.2 -55.6 -9.5 39.94 54 -14.06 74 -34.06
4 28.40411 66.72 Pk 35.8 -53.8 -9.5 39.22 54 -14.78 74 -34.78
5 32.65934 67.13 Pk 36.4 -53.8 -9.5 40.23 54 -13.77 74 -33.77
6 35.499 68.89 Pk 37.9 -55.2 -9.5 42.09 54 -11.91 74 -31.91

Pk - Peak detector
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10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit (dBuV)
(uasi-peak Average
0.15-0.5 b to 56 56 to 46
0.5-5 56 46
5-30 fl) a0
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.10.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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10.1.1. AC Power Line Norm

LINE 1 RESULTS

1 )”U_ Fremont, CA CE Room 31 Jul 2B19 #9:25:27
Conducted RFI Uoltage
Project No: 12935947
[z : Client Nome:iMicrosoft
EUT Config:EUT + Suppart Equlpment
Test Uslt/Freq: 126U/68H=
az | j i ! Test By 1GO8GZS
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S 1 =] 38
Frequency (MHz)
Range (Miz) RGN ef/ALtn  Datihg Mods Sunep Pla_ Toapsifiods  Lebel Ronge (HFi) WU Rei/fln  Dot/ig Mude Susep Pis oupe/fods  Labal
1535 -58)/~ 210 ofta 12050 1.3 VARIT LineLl N
FCC1S CE Closs B 15BkHz-3BMHz Stepping.TST 30915 24 Feb 2816 Rev 9.5 26 Moy 2815

Range 1: Line-L1.15 - 30MHz
Marker Frequency Meter Det LISN L1 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading C1&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuv) dBuVv Class B QP Class B Avg (dB)

1 5775 17.97 Qp 0 0 10.1 28.07 56 -27.93 - -

2 57525 15.95 Ca 0 0 10.1 26.05 - - 46 -19.95

3 .62475 22.33 Qp 0 0 10.1 3243 56 -23.57 - -

4 .62475 19.83 Ca 0 0 10.1 29.93 - - 46 -16.07

5 1.824 11.78 Qp 0 1 10.1 21.98 56 -34.02 - -

6 1.824 9.62 Ca 0 1 10.1 19.82 - - 46 -26.18

7 2.66325 13.44 Qp 0 1 10.1 23.64 56 -32.36 - -

8 2.66325 12.31 Ca 0 1 10.1 22.51 - - 46 -23.49

9 3.0255 13.28 Qp 0 1 10.1 23.48 56 -32.52 - -

10 3.0255 6.18 Ca 0 1 10.1 16.38 - - 46 -29.62

11 13.56 20.65 Qp 1 .2 10.2 31.15 60 -28.85 - -

12 13.56 11.26 Ca 1 .2 10.2 21.76 - - 50 -28.24

Qp - Quasi-Peak detector
Ca - CISPR average detection
NOTE: Markers 11 and 12, 13.56MHz is an external NFC signal unrelated to the EUT.
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LINE 2 RESULTS

1 )”U_ Fremont, CA CE Room 31 Jul 2819 @9:25:27
Conducted RFI Uoltage
Project No:12835947
146 H Client Mome:Microsoft
EUT Config:EUT + Suppart Equlpment
Test Uslt/Freq: 126U/68H=
92 i j i i Tast By: 688825
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g B | e Y v y
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S 1 =] 38
Frequency (MHz)
Range (M2} RGN ef/ALtn  Dstihg Mods Seasp Pls  Topsifiods  Lbel Ronge (M3 WU Ref/Attn  Dot/fivg Made Susep Pis oupe/fods  Labal
FCCIS CE Closs B 158kHz-38MHz Stepping.TST 38915 24 Feb 2016 Rev 9.5 26 Moy 2015

Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det LISN L2 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading C2&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuv) dBuVv Class B QP Class B Avg (dB)
13 5775 19.99 Qp 0 0 10.1 30.09 56 -25.91 - -
14 5775 17.98 Ca 0 0 10.1 28.08 - - 46 -17.92
15 .62475 22.01 Qp 0 0 10.1 32.11 56 -23.89 - -
16 .62475 21.19 Ca 0 0 10.1 31.29 - - 46 -14.71
17 1.824 4.36 Qp 0 1 10.1 14.56 56 -41.44 - -
18 1.824 1.8 Ca 0 1 10.1 12 - - 46 -34
19 2.66325 15.79 Qp 0 1 10.1 25.99 56 -30.01 - -
20 2.66325 12.03 Ca 0 1 10.1 22.23 - - 46 -23.77
21 3.02325 14.89 Qp 0 1 10.1 25.09 56 -30.91 - -
22 3.0255 9.33 Ca 0 1 10.1 19.53 - - 46 -26.47
23 13.56 21.68 Qp 1 2 10.2 32.18 60 -27.82 - -
24 13.56 14.35 Ca 1 2 10.2 24.85 - - 50 -25.15

Qp - Quasi-Peak detector
Ca - CISPR average detection
NOTE: Markers 23 and 24 13.56MHz is an external NFC signal unrelated to the EUT.
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11. SETUP PHOTOS

Please refer to 12935947-EP1 for setup photos

END OF TEST REPORT
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