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REPORT NO: R12922855-E5 DATE: 2019-09-09
FCC ID: C3K1867 IC: 3048A-1867

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Microsoft Corporation
One Microsoft Way
Redmond, WA 98052-6399
USA

EUT DESCRIPTION: Portable Computing Device

MODEL: 1867

SERIAL NUMBER: See Section 5.4

DATE TESTED: 2019-07-17 to 2019-08-08

APPLICABLE STANDARDS
STANDARD TEST RESULTS

CFR 47 Part 15 Subpart E Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 Complies

UL LLC tested the above equipment in accordance with the requirements set forth in the above
standards. The test results show that the equipment tested is capable of demonstrating compliance with
the requirements as documented in this report.

The results documented in this report apply only to the tested sample, under the conditions and modes of
operation as described herein. It is the manufacturer's responsibility to assure that additional production
units of this model are manufactured with identical electrical and mechanical components. All samples
tested were in good operating condition throughout the entire test program. Measurement Uncertainties
are published for informational purposes only and were not taken into account unless noted otherwise.

This document may not be altered or revised in any way unless done so by UL LLC and all revisions are
duly noted in the revisions section. Any alteration of this document not carried out by UL LLC will
constitute fraud and shall nullify the document. This report must not be used by the client to claim
product certification, approval, or endorsement by NVLAP, NIST, or any agency of the U.S. government.

Approved & Released Prepared By:
For UL LLC By:
/_'—-—__ =
= =
‘ -

Jeffrey Moser Brian T. Kiewra

Operations Leader Project Engineer

UL — Consumer Technology Division UL — Consumer Technology Division
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REPORT NO: R12922855-E5 DATE: 2019-09-09
FCC ID: C3K1867 IC: 3048A-1867

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, FCC 14-30, FCC KDB 662911 D01 v02r01, FCC KDB 789033 D02
v02r01, ANSI C63.10-2013, FCC 06-96, RSS-GEN Issue 5, and RSS-247 Issue 2.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 12 Laboratory
Drive, Research Triangle Park, NC 27709, USA and 2800 Perimeter Park Dr., Suite B,
Morrisville, NC 27590, USA. The following table identifies which facilities were utilized for
radiated emission measurements documented in this report. Specific facilities are also
identified in the test results sections.

12 Laboratory Dr. 2800 Perimeter Park Dr.

Site Code: 2180C

[ ] Chamber ARTP XI North Chamber
|:| Chamber C RTP |X| South Chamber

UL LLC (RTP) is accredited by NVLAP, Laboratory Code 200246-0
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REPORT NO: R12922855-E5 DATE: 2019-09-09
FCC ID: C3K1867 IC: 3048A-1867

4. CALIBRATION AND UNCERTAINTY

4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

RADIATED EMISSIONS

Where relevant, the following sample calculation is provided:

Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) + Cable
Loss (dB) — Preamp Gain (dB)

36.5dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

Final Voltage (dBuV) = Measured Voltage (dBuV) + Cable Loss (dB) + Limiter Factor (dB) +
LISN Insertion Loss.

36.5dBuV + 0dB +10.1 dB+ 0 dB =46.6 dBuV

4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
All emissions, radiated 5.17 dB
Temperature 2.26°C
Humidity 6.79%

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: R12922855-E5

FCC ID: C3K1867

DATE: 2019-09-09
IC: 3048A-1867

5. EQUIPMENT UNDER TEST

5.1.

EUT DESCRIPTION

The EUT is a Portable Computing Device that contains 802.11 a/ac/ax/b/g/n 20/40/80/160MHz
2x2 dual band and BT/BLE radios.

5.2. MAXIMUM OUTPUT POWER

Refer to Model 1868 (FCC ID: C3K1868, IC: 3048A-1868) report R12935938-E5 for output

power.

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

Frequency Range | Antenna | Peak Gain (dBi) | Peak Gain (dBi)
(GHz) Type Chain 0 (Right) Chain 1 (Left)
Model 1867

2410248 0.7 2.6

5.15t05.25 4.9 4.4

5.251t0 5.35 PIFA 6.1 5.0

547 t05.72 7.2 5.5

5.725t0 5.85 9.4 5.6

Model 1868

2410248 04 1.0

5.15t05.25 3.6 2.2

5.2510 5.35 PIFA 52 3.5

547 t05.72 6.4 4.7

5.725t0 5.85 7.8 4.5

5.4. SOFTWARE AND FIRMWARE
Serial Radio Test 0 EUT's P
EUT eria adio 1es OS Version BT Driver Version Driver S Fower
Number Tool Version versi Supply (s/n)
ersion

R-557-1867-FCC- 11.1916.0-

RADIATED-08 006438792757 09531 MTEOS 1.652.0 | 21.0.19157.20088 | 99.0.43.8 | 0D130P028D596
R-557-1867-FCC- 11.1916.0-

RADIATED-09 006439692757 09531 MTEOS 1.652.0 | 21.0.19157.20088 | 99.0.43.8 | 0D130P01H1596
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REPORT NO: R12922855-E5 DATE: 2019-09-09
FCC ID: C3K1867 IC: 3048A-1867

5.5. WORST-CASE CONFIGURATION AND MODE

As model 1868 and model 1867 contain the same radio, antenna port conducted testing is
covered in model 1868 (FCC ID: C3K1868, IC: 3048A-1868) report R12935938-E5. Radiated
emissions below 1GHz, above 18 GHz, and power line conducted emissions were performed in
worst-case test report R12922855-E11 (FCC ID: C3K1867, IC: 3048A-1867).

Models 1867 and 1868 are electrically and RF equivalent as they use the same motherboard,
radio module and on-board RF components. Both models share a common WiFi and BT power
table. The radio-related firmware and driver versions are the same for the two models. The peak
antenna gains are in the antenna gain section of the report. Antenna port conducted emissions
measurements are done on model 1868 (FCC ID: C3K1868, IC: 3048A-1868) and the data is
leveraged for model 1867 (FCC ID: C3K1867, IC: 3048A-1867). Highest antenna gain across
the two models in each band has been considered while doing the conducted emissions
measurements. Separate radiated & SAR measurements are done on each model.

Band edge and radiated emissions between 1GHz and 18GHz were performed with the EUT set
to transmit at the highest power on low, middle and high channels.

The EUT has one intended orientations, X; therefore, all final radiated testing was performed
with the EUT in X orientation.

Worst-case data rates as provided by the client were:

802.11a mode: 6 Mbps

802.11n HT20mode: MCS8

802.11n HT40mode: MCS8

802.11ac VHT80 mode: MCSO0 (NSS=2)
802.11ac VHT160 mode: MCSO0 (NSS=2)

All radios that can transmit simultaneously have been evaluated for radiated for all possible
combinations of transmission and found to be in compliance.
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REPORT NO: R12922855-E5

FCC ID: C3K1867

DATE: 2019-09-09
IC: 3048A-1867

5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List

Description Manufacturer Model Serial Number FCCID
AY2A1904000477 /
USB Hub J5 Create JCA374 AYBA1903004261 N/A
Earbuds Sony MDR-EX14AP Non-Serialized N/A
USB Flash Drive Kingston Data Traveler G4 Non-Serialized N/A
AC Adaptor Microsoft 1706 0D130P01H1596 N/A
1/0 CABLES
/O Cable List
# of Cable
C;:Ie Port Identical Co_rlu_ne:tor Cable Type | Length Remarks
' Ports yp (m)
1 Mains 1 12-pin Mains <3m None
2 USB-A 1 USB-A USB <3m None
3 USB-C 1 USB-C USB <3m None
4 Aux 1 Aux Aux <3m None
TEST SETUP

The test utility software was located on the EUT during the tests and was used to exercised the

radios.

SETUP DIAGRAMS

Please refer to 12922855-EP1 for setup diagrams
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REPORT NO: R12922855-E5
FCC ID: C3K1867

DATE: 2019-09-09
IC: 3048A-1867

6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:
Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville - North
Chamber)
Eqml%ment Description Manufacturer Model Number Last Cal. Next Cal.
1-18 GHz
Double-Ridged
ATO0067 Waveguide Horn ETS Lindgren 3117 2019-03-22 | 2020-03-22
Antenna, 1 to 18 GHz
Gain-Loss Chains
N-SAC03 Gain-loss string: 1- Various Various 2019-03-15 | 2020-03-15
18GHz
Receiver & Software
SA0026 Spectrum Analyzer Agilent NOO030A 2019-03-19 | 2020-03-19
SOFTEMI EMI Software UL Version 9.5 NA NA
Additional Equipment used
s/n 181474341 Environmental Meter Fisher Scientific 15-077-963 2018-07-27 | 2020-07-27

NOTES:

1. For equipment listed above that was calibrated during the testing period, please note the

equipment was used for testing after calibration.
2. For equipment listed above that has a calibration due date during the testing period, the testing
was completed before the equipment expiration date.
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REPORT NO: R12922855-E5

FCC ID: C3K1867

DATE: 2019-09-09
IC: 3048A-1867

Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville - South

Chamber)
Eqwl%ment Description Manufacturer| Model Number | Last Cal. Next Cal.
1-18 GHz
Double-Ridged
ATO0072 Waveguide Horn ETS Lindgren 3117 2019-04-22 | 2020-04-22
Antenna, 1 to 18 GHz

Gain-Loss Chains

S-SACO3 Ga'”"ﬁséséﬂrz'”g 1- Various Various | 2019-03-13 | 2020-03-13
Receiver & Software

SA0025 Spectrum Analyzer Agilent N9030A 2019-02-28 | 2020-02-28

SOFTEMI EMI Software UL Version 9.5 NA NA
Additional Equipment used
s/n 181474409 | Environmental Meter SE:Z:E]EIC 15-077-963 | 2018-07-27 | 2020-07-27

NOTES:

1. For equipment listed above that was calibrated during the testing period, please note the
equipment was used for testing after calibration.
2. For equipment listed above that has a calibration due date during the testing period, the testing

was completed before the equipment expiration date.

Page 11 of 75

UL LLC

12 Laboratory Dr., RTP, NC 27709; USA
This report shall not be reproduced except in full, without the written approval of UL LLC

TEL:(919) 549-1400




REPORT NO: R12922855-E5 DATE: 2019-09-09
FCC ID: C3K1867 IC: 3048A-1867

7. MEASUREMENT METHOD

On Time and Duty Cycle: KDB 789033 D02 v02r01, Section B.

Unwanted emissions in restricted bands: KDB 789033 D02 v02r01, Sections G.3, G.5, and G.6.

Unwanted emissions in non-restricted bands: KDB 789033 D02 v02r01, Sections G.3, and G.5.

Page 12 of 75

UL LLC
12 Laboratory Dr., RTP, NC 27709; USA TEL:(919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO: R12922855-E5

FCC ID: C3K1867

DATE: 2019-09-09
IC: 3048A-1867

8. RADIATED TEST RESULTS

LIMITS

FCC §15.205 and §15.209 - Restricted bands
FCC §15.407(b)(1-4) - Non-Restricted bands

After January 01, 2019 for Outside of the Restricted Bands Emissions

RSS 247 Issue 2 Sections

6.2.1.2 (for 5150-5250 MHz band)
6.2.2.2 (for 5250-5350 MHz band)
6.2.3.2 (for 5470-5600 MHz and 5650-5725 MHz bands)
6.2.4.2 (for 5725-5850 MHz band)

NCC LP0002 §2.7 and §2.8

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m) at 3 m (dBuV/m) at 3 m
30 -88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 1.5 m above the ground plane for measurement
above 1GHz. The antenna to EUT distance is 3 meters. The EUT is configured in accordance
with ANSI C63.10. The EUT is set to transmit in a continuous mode.

For pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 30 KHz for peak measurements.

For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 3 MHz for peak measurements and as applicable for average
measurements. Detector used was RMS average detector.

The spectrum from 1GHz to 18 GHz was investigated with the transmitter set to transmit the
lowest, middle, and highest channels in the 5 GHz bands.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.

Note: All frequencies were marked at the maximum emissions within the restricted band. This
was due to the observed margins of the emissions to the non-restricted limit.
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REPORT NO: R12922855-E5

FCC ID: C3K1867

DATE: 2019-09-09
IC: 3048A-1867

8.1.

LIMITS

None; for reporting purposes only.

PROCEDURE

ON TIME AND DUTY CYCLE

KDB 789033 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

5.2 Band
Mode ON Time| Period | Duty Cycle Duty Duty Cycle 1/B
B X Cycle [orrection FactojMinimum VBW
(msec) | (msec) | (linear) (%) (dB) (kHz)
802.11a CDD 2.087 2.131 0.979 97.94% 0.09 0.479
802.11n HT20 SDM 3.978 4.024 0.989 98.86% 0.00 0.010
802.11n HT40 SDM 3.9780 | 4.0240 0.989 98.86% 0.00 0.010
802.11ac VHT80 SDM 3.9660 | 4.0120 0.989 98.85% 0.00 0.010
5.3 Band
Mode ON Time| Period | Duty Cycle Duty Duty Cycle 1/B
B X Cycle [orrection FactojMinimum VBW
(msec) [ (msec) | (linear) (%) (dB) (kHz)
802.11a CDD 2.086 2.132 0.978 97.84% 0.09 0.479
802.11n HT20 SDM 3.976 4.022 0.989 98.86% 0.00 0.010
802.11n HT40 SDM 3.9810 | 4.0320 0.987 98.74% 0.00 0.010
802.11ac VHT80 SDM 3.9710 | 4.0140 0.989 98.93% 0.00 0.010
802.11ac VHT160 SDM 3.9600 | 4.0030 0.989 98.93% 0.00 0.010
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REPORT NO: R12922855-E5
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DATE: 2019-09-09
IC: 3048A-1867

DUTY CYCLE PLOTS - 5.2 Band
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IFGain:Low #Atten: 34 dB oerlP IFGain:Low #Atten: 34 dB o=lP
AMKr3 2.131 ms AMKr3 4.024 ms
10 dBiciv__Ref 24.00 dBm -0.49 dB 10 dB/div__Ref 24.00 dBm -1.09dB
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REPORT NO: R12922855-E5 DATE: 2019-09-09
FCC ID: C3K1867 IC: 3048A-1867

DUTY CYCLE PLOTS - 5.3 Band
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10 dBidiv__Ref 24.00 dBm -0.51dB 10 dB/div__Ref 24.00 dBm 0.06 dB|
Log ———— Log
o ‘ ‘ ‘ ‘ ‘ ‘ "
wnf Q) | ‘ L ‘ ‘ . $
60 160
%0 %0
360 B0
460 450
5.0 WL 50 i
5.0 650
Center 5.300000000 GHz Span 0 Hz Center 5.300000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 5.067 ms (4001 pts) Res BW 8 MHz #VBW 50 MHz Sweep 10.13 ms (4001 pts)|
FUCTON VALUE - wclwoosrrelscl 5 1~ T Fuscrov ] ruscrovwor] FUNCTION VALUE -
1N t 1419 us 0.83 dBm 1N t 1419 us 097 dBm
2 A1 t (A 2086 ms (A) 0.51dB 2 A1 t (a) 3976 ms (A) -0.40dB
38 t (A 2432ms (A) 0.09d8 -‘ a1 t (a) 4022ms (A) 0.06 dB
5 5 =
6 6
7 7
8 8
9 9
10 10
1 - 1 .
= Cgsmamus s Igsmams,

DUTY CYCLE 802.11a CDD MODE

Keysight Spectrum Analyzer - 46722, MOR-DFS Keysight Spectrum Analyzer - 672, MOR-DFS T= e
RL_[ ®& [sta ac [ senseanT] [ Asonamo_ | RL R [s00 AC | SENSELINT [ ALIGNAUTO 12:15:26 PHJul 26,2019
Trig Delay-100.0 s, #Avg Type: RMS | Trig Delay-100.0 s #Avg Type: RMS TRACE[" - 515 €
PNO: Fast ~»—  Trig: Video PNO: Fast ~»— Trig: Video TYPE| Wiy
IFGain:Low Atten: 34 dB IFGain:Low Atten: 34 dB oerlP.
AMKr3 4.032 ms| AMKr3 4.014 ms)
19 geicly_Ref 24.00 dBm -0.13dB [0 geidly_Ref 24.00 dBm 1.88dB
400 ! 40
T i 2 ‘ ‘ o 8
Y
60 180 ‘
%0 %0
150 450
550 0L . .
5.0 650
Center 5.310000000 GHz Span 0 Hz Center 5.290000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Res BW 8 MHz #VBW 50 MHz 13 ms (4001 pts)
-
136.8 us . 1 136.8 us 12.86 dBm
3.981ms (A) 1.60 dB 2 3971 ms (A) 211dB
4.032ms (A) 013d8 -4 4014 ms (A) 188dB
5 =
6
7
8
9
10
. 1 I
s Cgsmamus s Igsmams,

DUTY CYCLE 802.11n HT40 SDM MODE

Intentionally Left Blank

Keysight Spectrum Analyzer - 46722, MOR-DFS

RL__ [ R [s00 AC [ senseanT] [ AuNaUTo |
Trig Delay-76.0 ps #Avg Type: RMS
PNO: Fast —»—  1rig: Video
IFGain:Low Atten: 34 dB
AMkr3 4.003 ms|
-0.30d

deidiv__Ref 24.00 dBm

e e s s e
(XTI IUSRYR FTPYIN AU S APPTR|

500

E]

50

e

3.0
460

550 LR
5.0

Center 5.250000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 10.13 ms (4001 pts)

FUNCTION | FUNCTION WIDTH

| S
4122ms -5.50 dBm

2 A1 t (a) 3.960 ms (A) 1.31dB
-4 A1l t (a) 4.003 ms (A) £030dB

5

6

7

8

9

10

" v
= Telsrars

DUTY CYCLE 802.11ac VHT160 SDM MODE
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REPORT NO: R12922855-E5 DATE: 2019-09-09
FCC ID: C3K1867 IC: 3048A-1867

8.2. TRANSMITTER ABOVE 1 GHz

8.2.1. TX ABOVE 1 GHz 802.11a MODE IN THE 5.2 GHz BAND

2TX Antenna 1 + Antenna 2 CDD MODE

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

1El:Test Facility: UL Morrisville 2819 Jul 23 88:48: 42
Restricted Bondedge
Project Numker: 12922855

e Client: Microsoft (1867, #09)
Test Location: S-SAC

Mode: 2T, 11a, 5182MHz
185 Tested hy: 46722
AW/ WA

Peok Limit (dBuU/m

CdBuU/m3
~J
C
T
e
—

Average Limit (dBuli/ml /
52 " i

3=
5 28MHz/ 5.2
FFEQUEHCH (GHZ)
Range (GHz) RBU/UBH Fef/Attn  Det/fvg Tups Sweep Pts #oups/ode Lobel Ronge (BHz) REU/UB Ref/ftn  Det/fivg Tupe Suesp Fle  Wowps/lode  Lobel
1:5-5.2 1M(-6oB1/ 3 187/18 PERK/Pur Avg(RMS)  23msec(futo) 8838  MAXH Horizental 2:5-8.2 1M(-6dB)/ 3N 187/18 AVER/Pur Fvg(RMS)  2Bnsec(huta) 8AEA  2BATAVG Horizontal -
BorndEdye 5-5.150GHz UNIL - H.TS5T Rev 9.5 2 Jus 2619
Frequency Metfer AT0072 |Amp/Cbl/Fltr/Pad bc Corrested Avsra?ge Margin P.ea.k PK_ Azimuth|Height .
Marker (GHz) Reading| Det (dB/m) (dB) Corr | Reading Limit (dB) Limit |Margin (Degs) | (cm) Polarity
(dBuv) (dB) |(dBuv/m)|(dBuv/m) (dBuv/m)| (dB) 8
1 [***5.14999] 40.73 | Pk | 34.3 22,6 0 | 5243 - 74 |-2157| 35 [393| H
2 [***514997| 4335 | Pk | 343 22.6 0 | s55.05 - - 74 [-1895| 35 [ 393 | H
3 [***514999| 31.42 [RmS| 343 22,6 09 | 4321 54 |-10.79 - - 35 | 393 | H
4 |***514997| 31.49 [RMS| 343 22,6 09 | 43.28 54 [-10.72 - - 35 | 393 | H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12922855-E5 DATE: 2019-09-09
FCC ID: C3K1867 IC: 3048A-1867

VERTICAL RESULT

1ZKTest Facility: UL Morrisville 2818 Jul 23 12:83:59
Restricted Bondedge
Project Numker: 12922855

e Client: Microsoft (1867, #09)
Test Location: S-SAC

Mode: 2Tx, 1lo, 5182MHz

185 Tested by: 46722
o8
o r B A A e e
E Peok Limit (dBul/m
- = 1 i
65
@
Avercge Limi (dBuld/m3 i
55 = . i
3
45
3
5 Z0MHz/ 5.2
Frequency (GHz)
Range (GHz) RBU/UBH Fef/Attn  Det/fivg Tupe Sweep Pts #Supsiode Lobel Renge (BHz) RBU/UBU Ref/ftn Det/fivg Tpe Suesp Pie  Wups/lode  Lobel
FondEdye 5-5. 150GHz UNIL - U.TST Rev 9.5 "2 Jua 2819
Meter DC |Corrected| Average . Peak PK . il
Marker Fre(gt:le;\cy Reading| Det ?J:?ﬁ Amp/C:)(:/BI;Itr/Pad Corr | Reading Limit I\ll(erg)m Limit |Margin l-\(z[l)mut)h "(e'sl)"Polarity
2 |(dBuv) m (dB) |(dBuv/m)|(dBuv/m) (dBuv/m)| (daB) | €8S | lem
1 [***514999| 44.13 | Pk | 343 -22.6 0 55.83 - - 74 |-1817| 46 | 244 | V
2 |***5.14839| 50.99 | Pk | 343 -22.6 0 62.69 - - 74 |-1131| 46 | 244 | V
3 [***5.14999| 3568 [RMS| 34.3 -22.6 09 | 47.47 54 -6.53 - - 46 | 244 | vV
4 |***514992| 35.49 |RMS| 343 -22.6 09 | 47.28 54 -6.72 - - 46 | 244 | V
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12922855-E5
FCC ID: C3K1867

DATE: 2019-09-09
IC: 3048A-1867

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

wereit Fozility: UL Morrisville 2813 Jul & 15:4:27
Rodiated Emissions 3-Meters
- Project Numke~: 12922855
185 Client: Microsoft
Test Locat cn: S5-SAC
Mdde: 2Tx, 11z, 5188MHz
95 Tested by: 46726
85
Feak Limit CdBul/m)
75
S es
3 6
©
e
~ Avg Limit CdBuU/m)
55
4
45
- Qv
y L
BEMW “‘Aﬂw w““'mw*m‘ M i
o5
1 8 18
“~eguency (GHz)
Range (GHz) REU/UBH Sef/Attn  Det/Ava Tpe Suesp Pis  #5ups/fods Lebel Ronge (B2 R/ VBN Ref/Attn  Det/fvg Tppe Suesp Ple  ¥Foups/lode _che
1115 & INC6cB)/ 3708 FEMPur Avg(RS)  1Bbmsectiutod 6000 PRI crizontal | 561518 (58 /30k  87/8 PEAK/Pur vg(RHS)  ABdnsec(dutod 18k MAKH Jorizortal
3:5.86-6. 15 M(-6cB3/30k  187/°8 FER/Pur Avg(RUD)  dnsectfutc) 500 FAXE Her-izontol
wereit Fozility: UL Morrisville 2813 Jul & 15:4:27
Rodiated Emissions 3-Meters
- Prio ject Numke~: 12922855
185 Client: Microsoft
Test Locat cn: S5-SAC
Mode: 2Tx, 11z, 5188MHz
95 Tested by: 46726
85
Feak Limit CdBul/m)
75
S s
2 65
©
e
~ Avg Limit CdBuU/m)
5
5K T
8
6 o
45 & Ao
0
35
o5
1 8 18
“~eguency (GHz)
Range () REW/UBH Sef/Attn Det/Ava Tpe Suesp Pis  5ups/fods Lebel Ronge (812 RE/ VBN Ref/ittn  Det/fvg Tppe Suesp Ple  Foups/lode _che
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REPORT NO: R12922855-E5

FCC ID: C3K1867

DATE: 2019-09-09
IC: 3048A-1867

RADIATED EMISSIONS

Frequency Metfer IAT0072|Amp/Cbl/Fltr/Pad bc Corre?ted Avg Limit [Margin P.ea.k PK. UNII !\Ion- PK. Azimuth|Height .
Markers| (GHz) Reading| Det (dB/m) (dB) Corr| Reading (dBuV/m)| (dB) Limit |(Margin|Restricted(Margin (Degs) | (cm) Polarity
(dBuv) (dB)|(dBuV/m) (dBuV/m)| (dB) |(dBuV/m)| (dB)

1 * *% 278316 | 46.51 |PK-U| 32.2 -33.5 0 45.21 - - 74 -28.79 - - 150 180 H
* *% 7832 | 34.81 |ADR| 32.2 -33.5 09| 336 54 -20.4 - - - - 150 180 H
5 * *¥% 280392 | 51.75 |PK-U| 32.2 -33.5 0 50.45 - - 74 -23.55 - - 101 232 \Y
* *%2.80385 | 40.35 |ADR| 32.2 -33.5 09| 39.14 54 -14.86 - - - - 101 232 \Y
2 * *¥% 542684 | 39.66 |PK-U| 34.4 -23.4 0 50.66 - - 74 -23.34 - - 48 398 H
* *% 542684 | 27.36 |ADR| 34.4 -23.4 .09| 38.45 54 -15.55 - - - - 48 398 H
6 * *¥% 541825 | 41.47 |PK-U| 34.4 -23.3 0 52.57 - - 74 -21.43 - - 15 221 \Y
* *¥% 541825 | 29.46 |ADR| 34.4 -23.3 .09| 40.65 54 -13.35 - - - - 15 221 \Y
4 * *% 15.53867| 40.77 |PK-U| 40 -24.4 0 56.37 - - 74 -17.63 - - 7 282 H
* *% 15.53863| 27.47 |ADR| 40 -24.4 .09| 43.16 54 -10.84 - - - - 7 282 H
8 * *¥%15.54409| 45.57 |PK-U| 40 -24.5 0 61.07 - - 74 -12.93 - - 17 337 \Y
* *%15.54415| 32.5 |ADR| 40 -24.5 .09| 48.09 54 -5.91 - - - - 17 337 \Y
3 6.47495 50.53 |PK-U| 35.5 -28.6 0 57.43 - - - - 68.2 |-10.77| 36 215 \Y
7 6.47503 39.45 |PK-U| 35.5 -28.6 0 46.35 - - - - 68.2 |[-21.85| 30 221 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average

Page 20 of 75

UL LLC

12 Laboratory Dr., RTP, NC 27709; USA
This report shall not be reproduced except in full, without the written approval of UL LLC

TEL:(919) 549-1400




REPORT NO: R12922855-E5
FCC ID: C3K1867

DATE: 2019-09-09
IC: 3048A-1867

MID CHANNEL RESULTS

[yglest Fosility:

UL Morrisville

2813 Jul 3E 17:4:37

Rodiated Emissions 3-Meters

Avg Limit CdBuU/m)

- Project Numke~: 12922855
185 Client: Microsoft
Test Locat cn: N-SAC
Mode: 2Tx, 11z, 5208MHz
95 Tested by: 46726
85
Peak Limit CdBulU/m)
75
2 UNIT Ner-Rest~icted (4BuU/m)
S g5
5 65
&
E

“~eguency (GHz)

RBL/UBH
TH(-6cB)/ 38k
M-/ 38k

Range (Gfiz)
11175 Bg 37/

3:5.08-6.15 167/°8

Ref/Atin Det/fvg Type
PERK P Pug (245)
PERK/Por Aug(R5)  4insecifutc) 5080 MAXA

RBA/UBI
THC-64B./ 38k

Ref/fttn  Del/fvg Tpe

Pis  #%ups/Mode Lohel
§7/0

Sucep - Ronge (B2
156msec(futa) 6080 FAX1 Her i zontal

5:6.15-18
Herizontal

P ueep P
PEAK/Pur vg(PNS)  45dnsec(futa) 18k MAKH

E dbe

orizertal

e #oups/Hode

HORIZONTAL

wereit Fozility: UL Morrisville 2813 Jul & 17:°4:37
. Rodiated Emissions 3-Meters
- Project Nunmke~: 12922855
185 Cllient: Microsoft
Test Locat cn: N-SAC
Mode: 2Tx, 11z, 5208MHz
95 Tested by: 46726
85
Feak Limit CdBul/m)
75
2 UNIT Ner-Rest~icted (4BuU/m)
3 e
3 6
a
3
~ Avg Limit CdBuU/m)
55
o 8
o
45 6
5 Q
J5)
35
o5
1 7] 18
“~eguency (GHz)
Range () REW/UBH Sef/Attn Det/Ava Tpe Suesp Pis  5ups/fods Lebel Ronge (812 RE/ VBN Ref/ittn  Det/fvg Tppe Suesp Ple  Foups/lode _che

VERTICAL
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REPORT NO: R12922855-E5
FCC ID: C3K1867

DATE: 2019-09-09
IC: 3048A-1867

RADIATED EMISSIONS

Frequency Metfer AT0067 Amp/Cbl/Fltr/Pad bc Corre?ted Avg Limit [Margin P.ea.k PK. UNII !\Ion- PK. Azimuth|Height .
Markers| (GHz) Reading| Det AF (dB) Corr| Reading (dBuV/m)| (dB) Limit |(Margin|Restricted(Margin (Degs) | (cm) Polarity
(dBuv) (dBuV/m) (dB)|(dBuV/m) (dBuV/m)| (dB) |(dBuV/m)| (dB)
1 * *¥% 170775 | 52.83 |PK-U| 29.2 -35.4 0 46.63 - - 74 -27.37 - - 288 143 H
* *% 170773 | 41.29 |ADR| 29.2 -35.4 .09| 35.18 54 -18.82 - - - - 288 143 H
2 * *% 285053 | 46.27 |PK-U| 324 -33.9 0 44.77 - - 74 -29.23 - - 297 108 H
* *% 285049 | 33.86 |ADR| 324 -33.9 .09| 3245 54 -21.55 - - - - 297 108 H
5 * *¥% 170729 | 52.6 |PK-U| 29.2 -35.4 0 46.4 - - 74 -27.6 - - 21 234 \Y
* *% 170729 | 40.68 |ADR| 29.2 -35.4 .09| 34.57 54 -19.43 - - - - 21 234 \Y
6 * *% 287376 | 51.37 |PK-U| 32.5 -33.9 0 49.97 - - 74 -24.03 - - 35 227 \Y
* *% 287381 | 39.4 |ADR| 325 -33.9 .09| 38.09 54 -15.91 - - - - 35 227 \Y
4 * *¥%15.60426| 46.54 |PK-U| 40.2 -26.6 0 60.14 - - 74 -13.86 - - 249 290 H
* *¥%15.60427| 33.76 |ADR| 40.2 -26.6 09| 47.45 54 -6.55 - - - - 249 290 H
8 * *¥%15.60104| 45.08 |PK-U| 40.2 -26.6 0 58.68 - - 74 -15.32 - - 327 320 \Y
* *% 15.60088| 31.85 |ADR| 40.2 -26.6 .09| 45.54 54 -8.46 - - - - 327 320 \Y
7 6.49996 49.85 |PK-U| 35.5 -30.1 0 55.25 - - - - 68.2 |-12.95| 319 259 \Y
3 6.50001 46.76 |PK-U| 35.5 -30.1 0 52.16 - - - - 68.2 |-16.04| 328 375 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: R12922855-E5
FCC ID: C3K1867

DATE: 2019-09-09
IC: 3048A-1867

HIGH CHANNEL RESULTS

Avg Limit CdBuU/m)

wtheit Fozility: UL Morrisville 2813 Jul & 18:35:82
. Rodiated Emissions 3-Meters
- Project Numke~: 12922855
185 Client: Microsoft
Test Locat cn: N-SAC
Modle: 2Tx, 11z, 524BMHz
95 Tested by: 46726
85
Feak Limit CdBul/m)
-5
/5
2 UNIT Ner-Rest~icted (4BuU/m)
~
2 65
a
>

“~eguency (GHz)

Range (GHz) REU/UBH Sef/Attn  Det/Ava Tpe Suesp Pis  #5ups/fods Lebel Ronge (B2 R/ VBN Ref/Attn  Det/fvg Tppe Suesp Ple  ¥Foups/lode _che
1115 18 IMC6cB)/3k  37/8  PERKPur Avg(RAS)  1BbmsecCiutod 6008 PAXA Herizontal | 5:6:16-18 M(-58:/30k  87/8 PEAK/Pur ug(RMS)  4Bnsec(Autad 18k MAKH Jorizortal
3:5.86-6. 15 M(-6cB3/30k  187/°8 FER/Pur Avg(RUD)  dnsectfutc) 500 FAXE Her-izontol
wereit Fozility: UL Morrisville 2813 Jul & 18:35:82
Rodiated Emissions 3-Meters
- Pro ject Numke~: 12922855
185 Cllent: Microsoft
Test Locat cn: N-SAC
Mode: 2Tx, 11z, 5248MHz
95 Tested by: 46726
85
Feak Limit CdBul/m)
75
2 UNIT Ner-Rest~icted (4BuU/m)
3 e
3 6
©
e
~ Avg Limit CdBuU/m)
55 e
o
7 8
45 2 ot
ol
35 LT R . T
o5
1 7] 18
“~eguency (GHz)
Range () REW/UBH Sef/Attn Det/Ava Tpe Suesp Pis  5ups/fods Lebel Ronge (812 RE/ VBN Ref/ittn  Det/fvg Tppe Suesp Ple  Foups/lode _che

VERTICAL
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REPORT NO: R12922855-E5
FCC ID: C3K1867

DATE: 2019-09-09
IC: 3048A-1867

RADIATED EMISSIONS

Frequency Metfer AT0067 Amp/Cbl/Fltr/Pad bc Corre?ted Avg Limit [Margin P.ea.k PK. UNII !\Ion- PK. Azimuth|Height .
Markers| (GHz) Reading| Det AF (dB) Corr| Reading (dBuV/m)| (dB) Limit |(Margin|Restricted(Margin (Degs) | (cm) Polarity
(dBuv) (dBuV/m) (dB)|(dBuV/m) (dBuV/m)| (dB) |(dBuV/m)| (dB)
1 * *¥% 170956 | 52.46 |PK-U| 29.2 -35.4 0 46.26 - - 74 -27.74 - - 289 161 H
* *¥% 170952 | 41.08 |ADR| 29.2 -35.4 .09| 34.97 54 -19.03 - - - - 289 161 H
5 * *¥% 170849 | 52.66 |PK-U| 29.2 -35.4 0 46.46 - - 74 -27.54 - - 33 232 \Y
* *% 170862 | 41 |ADR| 29.2 -35.4 .09| 34.89 54 -19.11 - - - - 33 232 \Y
3 * *¥%15.72334| 45.57 |PK-U| 40.1 -25.3 0 60.37 - - 74 -13.63 - - 252 288 H
* *¥%15.72331| 32.09 |ADR| 40.1 -25.3 .09| 46.98 54 -7.02 - - - - 252 288 H
4 * *¥%17.73921| 34.05 |[PK-U| 41.1 -20.4 0 54.75 - - 74 -19.25 - - 58 322 H
* *%17.73919| 22.16 |ADR| 41.1 -20.4 .09| 42.95 54 -11.05 - - - - 58 322 H
7 * *¥%15.71318| 45.69 |PK-U| 40.1 -25.5 0 60.29 - - 74 -13.71 - - 309 331 \Y
* *¥%15.71312| 32.32 |ADR| 40.1 -25.5 .09| 47.01 54 -6.99 - - - - 309 331 \Y
8 * *¥%17.74029| 34.94 |PK-U| 41.1 -20.4 0 55.64 - - 74 -18.36 - - 234 238 \Y
* *¥%17.74031| 22.2 |ADR| 41.1 -20.4 09| 42.99 54 -11.01 - - - - 234 238 \Y
2 6.54997 45.52 |PK-U| 35.5 -30.6 0 50.42 - - - - 68.2 |-17.78| 324 394 H
6 6.55 51.1 |PK-U| 35.5 -30.6 0 56 - - - - 68.2 -12.2 | 287 211 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: R12922855-E5 DATE: 2019-09-09
FCC ID: C3K1867 IC: 3048A-1867

8.2.2. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.2 GHz BAND

2TX Antenna 1 + Antenna 2 SDM MODE

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

1ZETEit Facility: UL Morrisville 2819 Jul 23 15:84:42
h Restricted Bandedge
= Project Number: 12922835
i Client! Microso™t (1867; #89)
“est Locotion: S-SAC
Mode: 2Tx, 11nHTZ28, 518@MHz
185 Tested by: 46722

Peak Limit (dBLU/m /j \\

Averoce Limit CdBLY/m)

CdBulU/m)
~J
(

=N

—

T
E 3

55 / -
45 4 W
35
5 2BMHZz/ 5.2
Frequency (GHz)
Range (GHz) RBU/UBL Ref/Attn  Det/Avg Type Sueep Pts  #Sups/Mode Lobel Ronge (GHz) REW/ JBl Ref/Attr  Det/Avy Type Sueep te  tSups/Mode  Label
1:55.2 IMC-EdB)/ 2 1g7/18 FEAK/Pur RAvg(RYS)  ZBmeecifuta) 0B MAXH Herizontal| 2:5-5.2 IM(-648) /3 107/18 AVER/Pur Avg(RMS)  2Bmesc(hute) 3080 20WTAVG Harizentwl -
BondEdye 5-5.158GHz UNII - H.7ST Rev 9.5 '2 Jun 2819
Frequency Metfer AT0072 |Amp/Cbl/Fltr/Pad bc Corrested Avsra?ge Margin P.ea.k PK_ Azimuth|Height .
Marker (GHz) Reading| Det (dB/m) (dB) Corr | Reading Limit (dB) Limit |Margin (Degs) | (cm) Polarity
(dBuv) (dB) |(dBuv/m)|(dBuv/m) (dBuv/m)| (dB) 8

1 * *¥*5.14999| 39.65 | Pk 343 -22.6 0 51.35 - 74 -22.65 53 322 H

2 * *¥*5.14624| 44.92 | Pk 343 -22.6 0 56.62 - - 74 -17.38 53 322 H

3 * *¥*5.14999| 30.14 |[RMS| 34.3 -22.6 0 41.84 54 -12.16 - - 53 322 H

4 * *¥*5.14992| 30.52 [RMS| 34.3 -22.6 0 42.22 54 -11.78 - - 53 322 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12922855-E5 DATE: 2019-09-09
FCC ID: C3K1867 IC: 3048A-1867

VERTICAL RESULT

1ESTEEt Facility: UL Morrisville 2819 Jul 23 14:52:14

Restricted Bandedge

- Project Number: 12922855
[ Client: Microsost (1867; 489

est Location: S-5SA

Mode: 2Tx, 11nHT28, 518@MHz

195 Tected by: 46722
95
]l — I ———S S - - e—-a . i ——i Bt ¢ Bl L I ' -HL.  ii
E Peak Limit CdBLU/rm
S S i ) s e o W
5
65 . A e
91
Averoce Limit (dBLY/m) o
55 -
as)
45 o
35
5 20MH=z/ 5.2
Frequency (GHzJ
Renge (BHz) RBU/UBLI Ref/Attn  Det/Avg Tupe Sueep Pts  #Sups/fode Lobel Range (6Hz) RBW/JBU Ref/Atir  Det/fvg Typs Sueap e FSups/Mode  Label
BondEdye 5-5. 158GHz JNII - U.7ST Rev 8.5 '2 Jun 2619
Meter DC |Corrected| Average . Peak PK . il
Marker Fre(gt:le;\cy Reading| Det ?J:?ﬁ Amp/C:)(:/BI;Itr/Pad Corr | Reading Limit I\ll(erg)m Limit |Margin l-\(z[l)mut)h "(e'sl)"Polarity
2 |(dBuv) m (dB) |(dBuv/m)|(dBuv/m) (dBuv/m)| (daB) | €8S | lem
1 |***514999| 46.32 | Pk | 343 -22.6 0 58.02 - - 74 -15.98 | 49 218 %
2 [***514814| 49.21 | Pk | 343 -22.6 0 60.91 - - 74 -13.09| 49 218 %
3 [***514999| 35.65 |RMS| 34.3 -22.6 0 47.35 54 -6.65 - - 49 218 v
4 |***514877| 35.88 |RMS| 34.3 -22.6 0 47.58 54 -6.42 - - 49 218 %
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12922855-E5
FCC ID: C3K1867

DATE: 2019-09-09
IC: 3048A-1867

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

wereit Fozility: UL Morrisville 2813 Jul & 28:83:58
. Rodiated Emissions 3-Meters
- Project Numke~: 12922855
185 Client: Microsoft
Test Locat cn: N-SAC
Mode: 2Tx, 111 HTZ28, 518EMAz
95 Tgsted by: 46726
85
Feak Limit CdBul/m)
-5
75
S es
5 b
©
e
~ Avg Limit CdBuU/m)
55

L |
" ; WMWM

1 8 18
“~eguency (GHz)
Range (GHz) REU/UBH Sef/Attn  Det/Ava Tpe Suesp Pis  #5ups/fods Lebel Ronge (B2 R/ VBN Ref/Attn  Det/fvg Tppe Suesp Ple  ¥Foups/lode _che
1115 18 INC6cB)/ 3708 FEMPur Avg(RS)  1Bbmsectiutod 6000 PRI crizontal | 561518 (58 /30k  87/8 PEAK/Pur vg(RHS)  ABdnsec(dutod 18k MAKH Jorizortal
3:5.86-6. 15 M(-6cB3/30k  187/°8 FER/Pur Avg(RUD)  dnsectfutc) 500 FAXE Her-izontol
11ETeit Fozility: UL Morrisville 2813 Jul & 28:83:58
Rodiated Emissions 3-Meters
- Prio ject Numke~: 12922855
185 Client: Microsoft
Test Locat cn: N-SAC
Mede: 2Tx, 11a HTZ28, 518EMAz
95 Tested by: 46726
85
Feak Limit CdBul/m)
75
5 ¢
2 65
a
3
~ Avg Limit CdBuU/m)
55 &
o ~
4 8
2
45
a
[ 51 S ... TRV S .. " A
o5
1 8 18
“~eguency (GHz)
Range () REW/UBH Sef/Attn Det/Ava Tpe Suesp Pis  5ups/fods Lebel Ronge (812 RE/ VBN Ref/ittn  Det/fvg Tppe Suesp Ple  Foups/lode _che

VERTICAL
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REPORT NO: R12922855-E5 DATE: 2019-09-09
FCC ID: C3K1867 IC: 3048A-1867

RADIATED EMISSIONS

Frequency Metfer AT0067 [Amp/Cbl/Fltr/Pad Corre?ted Avg Limit [Margin P.ea.k PK. UNII !\Ion- PK. Azimuth|Height .
Markers (GHz) Reading| Det AF (dB) Reading (dBuv/m)| (dB) Limit |Margin|Restricted|Margin (Degs) | (cm) Polarity
(dBuv) (dBuVv/m) (dBuVv/m) (dBuV/m)| (dB) |(dBuv/m)| (dB) 8
1 * ** ) 86256 47 |PK-U| 325 -33.8 45.7 - - 74 -28.3 - - 299 106 H
* ** 286243 | 35.24 |ADR 32.5 -33.8 33.94 54 -20.06 - - - - 299 106 H
5 * ** 28805 | 51.12 |PK-U| 32.6 -33.8 49.92 - - 74 -24.08 - - 34 226 Vv
* ** 288051 | 39.15 |ADR 32.6 -33.8 37.95 54 -16.05 - - - - 34 226 Vv
3 * ** 15.54292| 46.68 |PK-U| 40.2 -25.2 61.68 - - 74 -12.32 - - 251 278 H
* ** 15.54288| 33.83 |ADR 40.2 -25.2 48.83 54 -5.17 - - - - 251 278 H
4 * ** 17.71368| 34.21 |PK-U| 41.1 -20.8 54.51 - - 74 -19.49 - - 191 274 H
* ** 17.7138 | 22.35 |ADR 41.1 -20.8 42.65 54 -11.35 - - - - 191 274 H
7 * ** 15.54127| 44.21 |PK-U| 40.2 -25.1 59.31 - - 74 -14.69 - - 263 391 Vv
* ** 15.54133| 31.13 |ADR 40.2 -25.1 46.23 54 -7.77 - - - - 263 391 Vv
8 * **17.7393 | 34.37 |PK-U| 41.1 -20.4 55.07 - - 74 -18.93 - - 349 235 Vv
* ** 17.73921| 22.28 |ADR 41.1 -20.4 42.98 54 -11.02 - - - - 349 235 Vv
6 6.47498 52.13 |PK-U| 35.5 -30 57.63 - - - - 68.2 -10.57| 324 248 Vv
2 6.47506 35.34 |ADR 35.5 -30 40.84 - - - - - - 356 391 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: R12922855-E5
FCC ID: C3K1867

DATE: 2019-09-09
IC: 3048A-1867

MID CHANNEL RESULTS

wereit Fozility: UL Morrisville 2813 Jul & 217814
Rodiated Emissions 3-Meters
- Project Numke~: 12922855
185 Client: Microsoft
Test Locat cn: N-SAC
Mode: 2Tx, 111 HTZ28, 52@EMAz
95 Tested by: 46726
85
Feak Limit CdBul/m)
75
2 UNIT Ner-Rest~icted (4BuU/m)
3 e
2 65
©
e
~ Avg Limit CdBuU/m)
55
3 4
%
4 W
‘ M s
35 - P y Mo i .MM'J
7 i A i ooty
o5
1 8 18
“~eguency (GHz)
Range (GHz) REU/UBH Sef/Attn  Det/Ava Tpe Suesp Pis  #5ups/fods Lebel Ronge (B2 R/ VBN Ref/Attn  Det/fvg Tppe Suesp Ple  ¥Foups/lode _che
1115 18 IMC6cB)/3k  37/8  PERKPur Avg(RAS)  1BbmsecCiutod 6008 PAXA Herizontal | 5:6:16-18 M(-58:/30k  87/8 PEAK/Pur ug(RMS)  4Bnsec(Autad 18k MAKH Jorizortal
3:5.86-6. 15 M(-6cB3/30k  187/°8 FER/Pur Avg(RUD)  dnsectfutc) 500 FAXE Her-izontol
wereit Fozility: UL Morrisville 2813 Jul & 217814
Rodiated Emissions 3-Meters
- Prb ject Numke~: 12922855
185 Cllient: Microsoft
Test Locat cn: N-SAC
Mode: 2Tx, 111 HTZ28, 52@EMAz
95 Tested by: 46726
85
Feak Limit CdBul/m)
7
75
2 UNIT Ner-Rest~icted (4BuU/m)
3 e
3 6
©
e
~ Avg Limit CdBuU/m)
55 I
Q 5 g
i
o
=
4 5
Q
35
o5
1 8 18
“~eguency (GHz)
Range () REW/UBH Sef/Attn Det/Ava Tpe Suesp Pis  5ups/fods Lebel Ronge (812 RE/ VBN Ref/ittn  Det/fvg Tppe Suesp Ple  Foups/lode _che

VERTICAL
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REPORT NO: R12922855-E5
FCC ID: C3K1867

DATE: 2019-09-09
IC: 3048A-1867

RADIATED EMISSIONS

Frequency Metfer AT0067 [Amp/Cbl/Fltr/Pad Corre?ted Avg Limit [Margin P.ea.k PK. UNII !\Ion- PK. Azimuth|Height .
Markers (GHz) Reading| Det AF (dB) Reading (dBuv/m)| (dB) Limit |Margin|Restricted|Margin (Degs) | (cm) Polarity
(dBuv) (dBuVv/m) (dBuVv/m) (dBuV/m)| (dB) |(dBuv/m)| (dB)
1 * **1.7004 | 53.63 |PK-U 29 -35.3 47.33 - - 74 -26.67 - - 288 157 H
* ** 1.70053 | 40.63 |ADR 29 -35.3 34.33 54 -19.67 - - - - 288 157 H
5 * ** 1.69795 | 53.43 |PK-U 29 -35.3 47.13 - - 74 -26.87 - - 26 210 Vv
* ** 1.69785| 41.16 |ADR 29 -35.3 34.86 54 -19.14 - - - - 26 210 Vv
3 * ** 15.60003| 48.25 |PK-U| 40.2 -26.6 61.85 - - 74 -12.15 - - 257 279 H
* ** 15.59999| 35.35 |ADR 40.2 -26.6 48.95 54 -5.05 - - - - 257 279 H
4 * *% 17.71437| 34.21 |PK-U| 41.1 -20.8 54.51 - - 74 -19.49 - - 207 148 H
* **17.7144| 22.3 |ADR 41.1 -20.8 42.6 54 -11.4 - - - - 207 148 H
7 * ** 15.59618| 44.72 |PK-U| 40.2 -26.5 58.42 - - 74 -15.58 - - 304 316 Vv
* ** 15.59616| 32.41 |ADR 40.2 -26.5 46.11 54 -7.89 - - - - 304 316 Vv
8 * ** 17.73809| 34.26 |PK-U| 41.1 -20.3 55.06 - - 74 -18.94 - - 267 320 Vv
* ** 17.73808| 22.26 |ADR 41.1 -20.3 43.06 54 -10.94 - - - - 267 320 Vv
6 6.49999 50.58 |PK-U|[ 35.5 -30.1 55.98 - - - - 68.2 -12.22| 279 229 Vv
2 6.50009 42.47 |PK-U| 35.5 -30.1 47.87 - - - - 68.2 -20.33 69 208 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: R12922855-E5
FCC ID: C3K1867

DATE: 2019-09-09
IC: 3048A-1867

HIGH CHANNEL RESULTS

wereit Fozility: UL Morrisville 2813 Jul & 23:82:<C
. Rodiated Emissions 3-Meters
- Project Numke~: 12922855
185 Client: Microsoft
Test Locat cn: N-SAC
Moge: 2Tx, 11a HTZ28, 524EMAz
95 Tested by: 46726
85
Feak Limit CdBul/m)
7
75
2 UNIT Ner-Rest~icted (4BuU/m)
~
2 65
©
e
~ Avg Limit CdBuU/m)
55
- 2
e MMM
Mt iy Npm—~

1 8 18
“~eguency (GHz)
Range (GHz) REU/UBH Sef/Attn  Det/Ava Tpe Suesp Pis  #5ups/fods Lebel Ronge (B2 R/ VBN Ref/Attn  Det/fvg Tppe Suesp Ple  ¥Foups/lode _che
1115 18 IM(-6cB)/30k  37/8 PERK(Far Prg(RMS) 1 BmecCiuto) 6080  FAX] Herizontal | 5:6:16-18 M(-58:/30k  87/8 PEAK/Pur ug(RMS)  4Bnsec(Autad 18k MAKH Jorizortal
3:5.86-6. 15 M(-6cB3/30k  187/°8 FER/Pur Avg(RUD)  dnsectfutc) 500 FAXE Her-izontol
wereit Fozility: UL Morrisville 2813 Jul & 23:82:<C
Rodiated Emissions 3-Meters
- Pro ject Numke~: 12922855
185 Cllent: Microsoft
Test Locat cn: N-SAC
Mode: 2Tx, 11a HTZ28, 524EMAz
95 Tested by: 46726
85
Feak Limit CdBul/m)
75
2 UNIT Ner-Rest~icted (4BuU/m)
3 e
3 6
a
3
~ Avg Limit CdBuU/m)
55
6
o 7 g
45 2
- 5
0
35
o5
1 8 18
“~eguency (GHz)
Range () REW/UBH Sef/Attn Det/Ava Tpe Suesp Pis  5ups/fods Lebel Ronge (812 RE/ VBN Ref/ittn  Det/fvg Tppe Suesp Ple  Foups/lode _che

VERTICAL
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REPORT NO: R12922855-E5
FCC ID: C3K1867

DATE: 2019-09-09
IC: 3048A-1867

RADIATED EMISSIONS

Frequency Metfer AT0067 [Amp/Cbl/Fltr/Pad Corre?ted Avg Limit [Margin P.ea.k PK. UNII !\Ion- PK. Azimuth|Height .
Markers (GHz) Reading| Det AF (dB) Reading (dBuv/m)| (dB) Limit |Margin|Restricted|Margin (Degs) | (cm) Polarity
(dBuv) (dBuVv/m) (dBuVv/m) (dBuV/m)| (dB) |(dBuv/m)| (dB)
1 * ** 287061 | 46.83 |PK-U| 32.5 -33.9 45.43 - - 74 -28.57 - - 296 102 H
* ** 287059 | 34.4 |ADR 32.5 -33.9 33 54 -21 - - - - 296 102 H
5 * ** 287178 | 51.46 |PK-U| 32.5 -33.9 50.06 - - 74 -23.94 - - 37 226 Vv
* ** 287176 | 39.35 |ADR 32.5 -33.9 37.95 54 -16.05 - - - - 37 226 Vv
3 * ** 15.71639| 44.66 |PK-U| 40.1 -25.4 59.36 - - 74 -14.64 - - 250 292 H
* ** 15.71651| 31.25 |ADR 40.1 -25.4 45.95 54 -8.05 - - - - 250 292 H
4 * ** 17.73879| 34.25 |PK-U| 41.1 -20.4 54.95 - - 74 -19.05 - - 179 138 H
* ** 17.73879| 21.85 |ADR 41.1 -20.4 42.55 54 -11.45 - - - - 179 138 H
7 * ** 15.72272| 44.88 |PK-U| 40.1 -25.3 59.68 - - 74 -14.32 - - 315 335 Vv
* ** 15,7226 | 31.53 |ADR 40.1 -25.3 46.33 54 -7.67 - - - - 315 335 Vv
8 * ** 17.74566| 34.56 |PK-U| 41.1 -20.5 55.16 - - 74 -18.84 - - 4 346 Vv
* ** 17.74563| 21.97 |ADR 41.1 -20.5 42.57 54 -11.43 - - - - 4 346 Vv
6 6.54994 50.87 |PK-U| 35.5 -30.6 55.77 - - - - 68.2 -12.43| 286 211 Vv
2 6.54999 444 |PK-U| 355 -30.6 49.3 - - - - 68.2 -18.9 298 392 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: R12922855-E5 DATE: 2019-09-09
FCC ID: C3K1867 IC: 3048A-1867

8.2.3. TX ABOVE 1 GHz 802.11n HT40 MODE IN THE 5.2 GHz BAND

2TX Antenna 1 + Antenna 2 SDM MODE

BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT

(aelest Facility: UL Morrisville 2819 Jul 24 098:06:33
B Restricted Bondedge
- Project Numker: 12022855
(RS Client: Microsoft (1867; #89)
Test Location: 3-SAC
Mode: 2Tx, 11nH 48, 519GMHz
185 Tested hy: 46722
| | "
e / Y
// i
85 U
N Peok Linit (dBuU/m //
=2 7F
: //
S
62
A Linit (dBUU/m) 2 /
55 & /
45 et
MW
3=
5 20MA=Z/ 5.2
FFEQUEHCH (GHZ)
Rangs (G2 REN/UBI] Fef/Atn  Det/Avg Tupe Sueep Pta  Foupafliods Lobel Range (62) R/ VB Ref/Attn  Detivg Tupe Siemp Fis  Foups/fode  Lobel
1:5-5.2 1M(-6oB1/ 3 187/18 PERK/Pur Avg(RMS)  23msec(futo) 8838  MAXH Horizental 2:5-8.2 1M(-6dB)/ 3N 187/18 AVER/Pur Fvg(RMS)  2Bnsec(huta) 8AEA  2BATAVG Horizontal -
BarndEdye 5-5.150GHz UNIL - H.TST Rev 9.5 '2 Jus 2019
Frequency Metfer AT0072 (Amp/Cbl/Fltr/Pad bc Corrested Avsra?ge Margin P.ea.k PK_ Azimuth|Height .
Marker (GHz) Reading| Det (dB/m) (dB) Corr | Reading Limit (dB) Limit |Margin (Degs) | (cm) Polarity
(dBuv) (dB) |(dBuv/m)|(dBuv/m) (dBuv/m)| (dB) 8
1 * **5.14999| 43.4 Pk 343 -22.6 0 55.1 - - 74 -18.9 55 382 H
2 * **5.14957| 46.52 | Pk 343 -22.6 0 58.22 - - 74 -15.78 55 382 H
3 * ¥*5.14999| 33.77 |RMS| 34.3 -22.6 0 45.47 54 -8.53 - - 55 382 H
4 * *%5.14982| 33.97 |RMS| 34.3 -22.6 0 45.67 54 -8.33 - - 55 382 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12922855-E5 DATE: 2019-09-09
FCC ID: C3K1867 IC: 3048A-1867

VERTICAL RESULT

joeTest Facility: UL Morrisville 2019 Jul 24 ©7:50:14
- Restricted Bondedge
= Project Numker: 12922855
(= Client: Microsoft (1867; 89
Teet Locetion: S-SAC
Mode: 2Tx, 11nH™48, 5190MHz
185 Tested by: 46722
95 ‘
85
N Peok Linit (dBul/m
3 7=
w
=
6= 5 1
% A0
Average Limit (dBul/m2
55 :
=]
45
32
5 28MHz/ 5.2
Frequency (GHz)
Range (6Hz) REN/UBH Fef /Attn  Det/fvg Tupe Sueep Pts fSupsffiode Label Range (6Hz) RBU/UBU Ref/Attn  Detifvg Tpe Sueep Fis  #ups/fode Lobel
FondEdye 5-5. 150GHz UNIL - U.TST Rev 9.5 "2 Jua 2819
Frequency Metfer AT0072 [Amp/Cbl/Fltr/Pad bc Corrested AvFra?ge Margin P.ea.k PK. Azimuth|Height .
Marker (GHz2) Reading| Det (dB/m) (dB) Corr | Reading Limit (dB) Limit |Margin (Degs) | (cm) Polarity
(dBuv) (dB) |(dBuv/m)|(dBuv/m) (dBuv/m)| (dB) 8
1 * **5.14999| 47.79 | Pk 343 -22.6 0 59.49 - - 74 -14.51 37 228 Vv
2 * **5.14577| 49.25 | Pk 343 -22.6 0 60.95 - - 74 -13.05 37 228 Vv
3 * ¥*5.14999| 38.42 |RMS| 34.3 -22.6 0 50.12 54 -3.88 - - 37 228 Vv
4 * **5.14997| 38.81 |RMS| 34.3 -22.6 0 50.51 54 -3.49 - - 37 228 Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12922855-E5
FCC ID: C3K1867

DATE: 2019-09-09
IC: 3048A-1867

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

Avg Limit CdBuU/m)

wereit Fozility: UL Morrisville 2813 Jul 31 38:2:<C
. Rodiated Emissions 3-Meters
- Project Numke~: 12922855
185 Client: Microsoft
Test Locat cn: N-SAC
Mode: 2Tx, 111 HT48, 519EMAz
95 Tepted by: 46726
85
Feak Limit CdBul/m)
-5
75
S es
5 b
©
e

1 8 18
“~eguency (GHz)
Range (GHz) REU/UBH Sef/Attn  Det/Ava Tpe Suesp Pis  #5ups/fods Lebel Ronge (B2 R/ VBN Ref/Attn  Det/fvg Tppe Suesp Ple  ¥Foups/lode _che
1115 18 INC6cB)/ 3708 FEMPur Avg(RS)  1Bbmsectiutod 6000 PRI crizontal | 561518 (58 /30k  87/8 PEAK/Pur vg(RHS)  ABdnsec(dutod 18k MAKH Jorizortal
3:5.86-6. 15 M(-6cB3/30k  187/°8 FER/Pur Avg(RUD)  dnsectfutc) 500 FAXE Her-izontol
11ETeit Fozility: UL Morrisville 2813 Jul 31 38:2:<C
Rodiated Emissions 3-Meters
- Project Numke~: 12922855
185 Cllient: Microsoft
Test Locat cn: N-SAC
Mode: 2Tx, 11a HT48, 519EMAz
95 Tested by: 46726
85
Feak Limit CdBul/m)
75
5 ¢
2 65
©
e
~ Avg Limit CdBuU/m)
55 6
o (=]
8
45 it
5 £ o
(]
35
o5
1 8 18
“~eguency (GHz)
Range () REW/UBH Sef/Attn Det/Ava Tpe Suesp Pis  5ups/fods Lebel Ronge (812 RE/ VBN Ref/ittn  Det/fvg Tppe Suesp Ple  Foups/lode _che

VERTICAL
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REPORT NO: R12922855-E5
FCC ID: C3K1867

DATE: 2019-09-09
IC: 3048A-1867

RADIATED EMISSIONS

Frequency Metfer AT0067 [Amp/Cbl/Fltr/Pad Corre?ted Avg Limit [Margin P.ea.k PK. UNII !\Ion- PK. Azimuth|Height .
Markers (GHz) Reading| Det AF (dB) Reading (dBuv/m)| (dB) Limit |Margin|Restricted|Margin (Degs) | (cm) Polarity
(dBuv) (dBuVv/m) (dBuVv/m) (dBuV/m)| (dB) |(dBuv/m)| (dB)

1 * ** 287141 | 47.02 |PK-U| 32.5 -33.9 45.62 - - 74 -28.38 - - 301 112 H
* ** 287133 | 34.77 |ADR 32.5 -33.9 33.37 54 -20.63 - - - - 301 112 H

5 * ** 286123 | 50.2 |PK-U| 324 -33.8 48.8 - - 74 -25.2 - - 33 230 Vv
* ** 286118 | 38.51 |ADR 32.4 -33.8 37.11 54 -16.89 - - - - 33 230 Vv

3 * ** 15.57999| 41.63 |PK-U| 40.2 -25.9 55.93 - - 74 -18.07 - - 251 261 H
* ** 15.57998| 29.43 |ADR 40.2 -25.9 43.73 54 -10.27 - - - - 251 261 H

4 * ** 17.73335| 34.22 |PK-U| 41.1 -20.3 55.02 - - 74 -18.98 - - 40 301 H
* ** 17.73341| 22.07 |ADR 41.1 -20.3 42.87 54 -11.13 - - - - 40 301 H

7 * ** 15,5801 | 42.02 |PK-U| 40.2 -25.9 56.32 - - 74 -17.68 - - 315 335 Vv
* ** 15.58004| 29.31 |ADR 40.2 -25.9 43.61 54 -10.39 - - - - 315 335 Vv

8 * ** 17.73175| 33.79 |PK-U| 41.1 -20.3 54.59 - - 74 -19.41 - - 196 248 Vv
* ** 17.73174| 21.87 |ADR 41.1 -20.3 42.67 54 -11.33 - - - - 196 248 Vv

2 6.48752 46.96 |PK-U| 35.5 -30.1 52.36 - - - - 68.2 -15.84| 335 349 H
6.48752 38.84 |ADR 35.5 -30.1 44.24 - - - - - - 335 349 H

6 6.48753 44.36 |ADR 35.5 -30.1 49.76 - - - - - - 324 259 Vv
6.48754 51.12 |PK-U| 35.5 -30.1 56.52 - - - - 68.2 -11.68| 324 259 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: R12922855-E5
FCC ID: C3K1867

DATE: 2019-09-09
IC: 3048A-1867

HIGH CHANNEL RESULTS

wereit Fozility: UL Morrisville 2813 Jul 31 16:23:32
Rodiated Emissions 3-Meters
- Project Numke~: 12922855
185 Client: Microsoft
Test Locat cn: N-SAC
Mode: 2Tx, 11a HT48, 523EMAz
95 Tegted by: 46726
85
Feak Limit CdBul/m)
75
2 UNIT Ner-Rest~icted (4BuU/m)
S g5
2 65
a
3
~ Avg Limit CdBuU/m)
55
4
3
1 8 18
“~eguency (GHz)
Range (GHz) REU/UBH Sef/Attn  Det/Ava Tpe Suesp Pis  #5ups/fods Lebel Ronge (B2 R/ VBN Ref/Attn  Det/fvg Tppe Suesp Ple  ¥Foups/lode _che
1115 18 IM(-6cB)/30k  37/8 PERK(Far Prg(RMS) 1 BmecCiuto) 6080  FAX] Herizontal | 5:6:16-18 M(-58:/30k  87/8 PEAK/Pur ug(RMS)  4Bnsec(Autad 18k MAKH Jorizortal
3:5.86-6. 15 M(-6cB3/30k  187/°8 FER/Pur Avg(RUD)  dnsectfutc) 500 FAXE Her-izontol
FCC 2or=15C SGHz JMIZ RSE.TST Rev 9.5 12 Jun 2013
wereit Fozility: UL Morrisville 2813 Jul 31 16:23:32
Rodiated Emissions 3-Meters
- Project Numke~: 12922855
185 Client: Microsoft
Test Locat cn: N-SAC
Mode: 2Tx, 11a HT48, 523EMAz
95 Tested by: 46726
85
Feak Limit CdBul/m)
75
2 UNIT Ner-Rest~icted (4BuU/m)
S g5
3 6
a
3
~ Avg Limit CdBuU/m)
55 =
? g
45 / A
5 o A S
[a)
[ 1 ST WY . LS S, "1 A
o5
1 8 18
“~eguency (GHz)
Range () REW/UBH Sef/Attn Det/Ava Tpe Suesp Pis  5ups/fods Lebel Ronge (812 RE/ VBN Ref/ittn  Det/fvg Tppe Suesp Ple  Foups/lode _che

FCC 2ar-15C 5GHz JhIZ RSE.TST

Rev 9.5 12 Jun 2613

VERTICAL
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REPORT NO: R12922855-E5
FCC ID: C3K1867

DATE: 2019-09-09
IC: 3048A-1867

RADIATED EMISSIONS

Frequency Metfer AT0067 [Amp/Cbl/Fltr/Pad Corre?ted Avg Limit [Margin P.ea.k PK. UNII !\Ion- PK. Azimuth|Height .
Markers (GHz) Reading| Det AF (dB) Reading (dBuv/m)| (dB) Limit |Margin|Restricted|Margin (Degs) | (cm) Polarity
(dBuv) (dBuVv/m) (dBuVv/m) (dBuV/m)| (dB) |(dBuv/m)| (dB)
1 * ** 288472 | 47.73 |PK-U| 32.6 -33.8 46.53 - - 74 -27.47 - - 76 167 H
* ** 288471 | 35.51 |ADR 32.6 -33.8 34.31 54 -19.69 - - - - 76 167 H
5 * ** 287669 | 51.57 |PK-U| 32.6 -33.8 50.37 - - 74 -23.63 - - 37 225 Vv
* ** 287676 | 39.18 |ADR 32.6 -33.8 37.98 54 -16.02 - - - - 37 225 Vv
3 * ** 15.6827 | 41.03 |PK-U| 40.1 -25.9 55.23 - - 74 -18.77 - - 250 303 H
* ** 15.68276| 28.83 |ADR 40.1 -25.9 43.03 54 -10.97 - - - - 250 303 H
4 * ** 17.73322| 33.86 |PK-U| 41.1 -20.3 54.66 - - 74 -19.34 - - 44 118 H
* ** 17.73316] 22 |ADR 41.1 -20.3 42.8 54 -11.2 - - - - 44 118 H
7 * ** 15.69755| 41.65 |PK-U| 40.1 -25.7 56.05 - - 74 -17.95 - - 307 321 Vv
* ** 15.69755| 29.65 |ADR 40.1 -25.7 44.05 54 -9.95 - - - - 307 321 Vv
8 * ** 17.83766| 35.86 |PK-U 41 -24.1 52.76 - - 74 -21.24 - - 358 220 Vv
* ** 17.83738| 23.79 |ADR 41 -24.1 40.69 54 -13.31 - - - - 358 220 Vv
6 6.5375 51.01 |PK-U| 35.5 -30.5 56.01 - - - - 68.2 -12.19| 335 259 Vv
2 6.53753 46.81 |PK-U| 35.5 -30.5 51.81 - - - - 68.2 -16.39| 336 340 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: R12922855-E5 DATE: 2019-09-09
FCC ID: C3K1867 IC: 3048A-1867

8.2.4. TX ABOVE 1 GHz 802.11ac VHT80 MODE IN THE 5.2 GHz BAND

2TX Antenna 1 + Antenna 2 SDM MODE

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

1EETest Facility: UL Morrisville 2819 Jul 24 11:53:24
Restricted Bondedge

- Project Numker: 12022855
e Client: Microsoft (1867, #09)
Test Location: S5-SA2

Mode: 2T, 110cUHTEZ, 521BMHz
185 Tested hy: 46722

. e
j LS

Peok Limit (dBuU/m
ool Averoge Linit (dBud/m) 4 Mw/

b A A AT A /

CdBulU/m2
~
C

5 20MHz/ 5.2
Frequency (GHz)

Range (6 REWUBH Fef/fttn  Det/Avg Tope Sucep Fts foups/liode Lcbel Ronge (6HD) B/ Ref/Attn  Det/Avg Tupe Suesp Fis  Fwps/fode  Label
2 TM(-baB1/ 3 167/18 PERK/Pur Avg(RMS)  23msec(futo) 8838  MAXH Horizental 2:5-5.2 TM(-6dB)/3M 187/16 AVER/Pur Fvg(RMS)  2Bnsec(huta) 8AEA  2BATAVG Horizontal - A

Meter DC |Corrected| Average . e PK . .
Marker Fre(g:ez;\cy Reading| Det ?Jg?;? Amp/C:)(:/BI;Itr/Pad Corr | Reading Limi'tg I\ll(erg)m '()::::\I;I;:; Margin l-\(zl;:gl'lst)h '-I(i:i[;t Polarity
(dBuv) (dB) |(dBuV/m)|(dBuV/m) (dB)
1 * *¥*5.14999| 39.25 Pk 343 -22.6 0 50.95 - 74 -23.05 55 262 H
2 * *¥*5.13977| 41.57 Pk 343 -22.5 0 53.37 - - 74 -20.63 55 262 H
3 * *¥* 514999 29.88 |RMS| 34.3 -22.6 0 41.58 54 -12.42 - - 55 262 H
4 * **514164| 30.3 |RMS| 34.3 -22.5 0 42.1 54 -11.9 - - 55 262 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12922855-E5
FCC ID: C3K1867

DATE: 2019-09-09
IC: 3048A-1867

VERTICAL RESULT

(oeTest Fecility: UL Morrisville 2819 Jul 24 11:37:80
- Restricted Bondedge
= Project Numker: 12922855
(= Client: Microsoft (1867; 89
Test Location: S-SAC
Mode: 2Tx, 11acUHTED, 5218MHz
18 Tested by: 46722
IS
88
N Peok Linit (dBul/m
3 7=
w
=
T R.,.,,l,i S I =L iH-_ee_e—e>b—i——_>e.,_—_- ...
E
5= Avercge Limit (dBud/md Ccl
3
o
45
32
5 28MHz/ 5.2
Frequency (GHz)
Range (6Hz) REN/UBH Fef /Attn  Det/fvg Tupe Sueep Pts fSupsffiode Label Range (6Hz) RBU/UBU Ref/Attn  Detifvg Tpe Sueep Fis  #ups/fode Lobel
Frequency Metfer AT0072 [Amp/Cbl/Fltr/Pad bc Corrested AvFra?ge Margin P.ea.k PK. Azimuth|Height .
Marker (GHz2) Reading| Det (dB/m) (dB) Corr | Reading Limit (dB) Limit |Margin (Degs) | (cm) Polarity
(dBuv) (dB) |(dBuv/m)|(dBuv/m) (dBuv/m)| (dB) 8
1 * **5.14999| 45.5 Pk 343 -22.6 0 57.2 - - 74 -16.8 55 262 Vv
2 * **5.14967| 48.22 | Pk 343 -22.6 0 59.92 - - 74 -14.08 55 262 Vv
3 * ** 514999 38.3 |RMS| 34.3 -22.6 0 50 54 -4 - - 55 262 Vv
4 * **5.14997| 38.36 |RMS| 34.3 -22.6 0 50.06 54 -3.94 - - 55 262 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12922855-E5
FCC ID: C3K1867

DATE: 2019-09-09
IC: 3048A-1867

HARMONICS AND SPURIOUS EMISSIONS

MID CHANNEL RESULTS

wereit Fozility: UL Morrisville 2813 Jul 31 18:2:85
. Rodiated Emissions 3-Meters
- Project Numke~: 12922855
185 Client: Microsoft
Test Locat cn: N-SAC
Mode: 2Tx, 1lac vHTBA, 5Z212MFz
95 Tested by: 46726
85
Feak Limit CdBul/m)
-5
75
S es
5 b
©
e
~ Avg Limit CdBuU/m)
55 ;

o oLy,
L LT

Range (GHz) RBL/UBH
111-5 B

3:5.08-6.15 M(-EB)/ 38k 187/°8 PERK/Pur Avg(M3)  4imsecifutc) 56AR

8 18
“~eguency (GHz)
Sef/Attn  Det/Ava Tpe Suesp Pis  #5ups/fods Lebel Ronge (B2 R/ VBN Ref/Attn  Det/fvg Tppe Suesp Ple  ¥Foups/lode _che
M(-6B)/ 28k 3778 PERK/Pur Fvg(M5)  156msectAuto) GBER  MAX4 Her izonkal BI6.1E-18 M(-648/38k  87/8 PEAK/Pur- Jvg(RMS)  4Bdmsec (Auts) 18k MAXH dorizortal

FAxe Herizontal

FCC 2ar-15C 5GHz JhIZ RSE.TST

Rev 9.5 12 Jun 2613

HORIZONTAL

wereit Fozility: UL Morrisville 2813 Jul 31 18:2:85
Rodiated Emissions 3-Meters
- Project Numke~: 12922855
185 Cljent: Microsoft
Test Locat cn: N-SAC
Mode: 2Tx, 1lac vHTBA, 5Z12MFz
95 Tested by: 46726
85
Feak Limit CdBul/m)
75
S s
2 65
©
2 U/l -
ol fva Limit G/ 5
8
Q
45 = Z
c
[ 51 SS ... WNY . VS N, VT
o5
1 8 18
“~eguency (GHz)
Range () REW/UBH Sef/Attn Det/Ava Tpe Suesp Pis  5ups/fods Lebel Ronge (812 RE/ VBN Ref/ittn  Det/fvg Tppe Suesp Ple  Foups/lode _che
FCC 2or=15C SGHz JMIZ RSE.TST Rev 9.5 12 Jun 2013

VERTICAL
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REPORT NO: R12922855-E5
FCC ID: C3K1867

DATE: 2019-09-09
IC: 3048A-1867

RADIATED EMISSIONS

Frequency Metfer AT0067 [Amp/Cbl/Fltr/Pad Corre?ted Avg Limit [Margin P.ea.k PK. UNII !\Ion- PK. Azimuth|Height .
Markers (GHz) Reading| Det AF (dB) Reading (dBuv/m)| (dB) Limit |Margin|Restricted|Margin (Degs) | (cm) Polarity
(dBuv) (dBuVv/m) (dBuVv/m) (dBuV/m)| (dB) |(dBuv/m)| (dB)
1 * ** 286765 | 47.2 |PK-U| 32.5 -33.9 45.8 - - 74 -28.2 - - 300 142 H
* ** 286762 | 34.55 |ADR 32.5 -33.9 33.15 54 -20.85 - - - - 300 142 H
5 * ** 287558 | 51.43 |PK-U| 32.5 -33.8 50.13 - - 74 -23.87 - - 37 226 Vv
* ** 287559 | 39.14 |ADR 32.5 -33.8 37.84 54 -16.16 - - - - 37 226 Vv
3 * ** 15.35942| 37.19 |PK-U 40 -26.4 50.79 - - 74 -23.21 - - 337 256 H
* ** 15.3594 | 25.15 |ADR 40 -26.4 38.75 54 -15.25 - - - - 337 256 H
4 * **17.7429| 343 |PK-U| 41.1 -20.4 55 - - 74 -19 - - 250 328 H
* ** 17.74293| 21.97 |ADR 41.1 -20.4 42.67 54 -11.33 - - - - 250 328 H
7 * ** 15.37678| 36.66 |PK-U| 40.1 -26.3 50.46 - - 74 -23.54 - - 272 314 Vv
* ** 15.37676| 25.09 |ADR 40.1 -26.3 38.89 54 -15.11 - - - - 272 314 Vv
8 * *% 17.7254 | 34.29 |PK-U| 41.1 -20.4 54.99 - - 74 -19.01 - - 4 230 Vv
* ** 17.72514| 22.13 |ADR 41.1 -20.4 42.83 54 -11.17 - - - - 4 230 Vv
2 6.5125 45.8 |PK-U| 355 -30.3 51 - - - - 68.2 -17.2 356 389 H
6 6.51253 52.57 |PK-U| 35.5 -30.3 57.77 - - - - 68.2 -10.43| 325 249 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: R12922855-E5 DATE: 2019-09-09
FCC ID: C3K1867 IC: 3048A-1867

8.2.5. TX ABOVE 1 GHz 802.11a MODE IN THE 5.3 GHz BAND

2TX Antenna 1 + Antenna 2 CDD MODE

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

(aelest Facility: UL Morrisville 2019 Jul 31 ©3:05:80
Restricted Bondedge

- Project Numker: 12022855

e Client: Microsoft (1867, #09)

Test Location: S5-SA2

Mode: 2T, 11a, 5322MHz
185 Tested hy: 46722

A [T
R A
N e

CdBulU/m2
m ~
‘%ié;ﬁ;ﬂ

55#”
45
3=
5.3 16MHz/ 5.46
FFEQUEHCH (GHZ)
Range (GHz) RBU/UBH Fef/Attn  Dat/fvg Tupe Sweep Pts #oups/ode Lobel Ronge (BHz) REU/UB Ref/ftn  Detifivg Tupe Suesp Fle  Wowps/lode  Lobel
1:5.3-5.40 1M(-6oB1/ 3 17/28 PERK/Pur Avg(RMS)  23msec(futo) 8838  MAXH Horizental 2:5.3-5.46 1M(-6dB)/ 3N 117/28 AVER/Pur Fvg(RMS)  2Bnsec(huta) 8AEA  2BATAVG Horizontal -
Meter DC |Corrected| Average . Peak PK . il
Marker Fre(g:ez;\cy Reading| Det ?J:?;? Amp/C:)(:/BI;Itr/Pad Corr | Reading Limit I\ll(erg)m Limit |Margin l-\(zl;:l'lst)h n(‘:;')"Polarity
(dBuv) (dB) |(dBuv/m)|(dBuv/m) (dBuv/m)| (dB) 8
1 * *¥* 5.35001| 46.33 | Pk 344 -23.2 0 57.53 - 74 -16.47 86 290 H
2 * *¥* 5.35233| 48.64 | Pk 344 -23.2 0 59.84 - - 74 -14.16 86 290 H
3 * *¥* 535001| 36.21 |[RMS| 34.4 -23.2 .09 47.5 54 -6.5 - - 86 290 H
4 * *¥* 535017| 36.41 |[RMS| 34.4 -23.2 .09 47.7 54 -6.3 - - 86 290 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12922855-E5
FCC ID: C3K1867

DATE: 2019-09-09
IC: 3048A-1867

VERTICAL RESULT

(oeTest Fecility: UL Morrisville 2819 Jul 31  86:05:84
- Restricted Bondedge
= Project Numker: 12922855
(= Client: Microsoft (1867; 89
Test Location: S-SAC
Mode: 2T, 1la, 5323MHz
18 Tested by: 46722
IS
88
E Peak Limit (dBul/m
3 75
w
=
6=
M- cme L im it CdB ol mo
52 :
g
B
45
32
5.3 16MHz/ 5.46
Frequency (GHz)
Range (6Hz) REN/UBH Fef /Attn  Det/fvg Tupe Sueep Pts fSupsffiode Label Range (6Hz) RBU/UBU Ref/Attn  Detifvg Tpe Sueep Fis  #ups/fode Lobel
Frequency Metfer AT0072 [Amp/Cbl/Fltr/Pad bc Corrested AvFra?ge Margin P.ea.k PK. Azimuth|Height .
Marker (GHz2) Reading| Det (dB/m) (dB) Corr | Reading Limit (dB) Limit |Margin (Degs) | (cm) Polarity
(dBuv) (dB) |(dBuv/m)|(dBuv/m) (dBuv/m)| (dB) 8
1 * **535001| 52.02 | Pk 34.4 -23.2 0 63.22 - - 74 -10.78 57 226 Vv
2 * ** 535023| 52.84 | Pk 34.4 -23.2 0 64.04 - - 74 -9.96 57 226 Vv
3 * ** 535001| 40.07 |RMS| 34.4 -23.2 .09 51.36 54 -2.64 - - 57 226 Vv
4 * ** 535009| 40.44 |RMS| 34.4 -23.2 .09 51.73 54 -2.27 - - 57 226 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12922855-E5
FCC ID: C3K1867

DATE: 2019-09-09
IC: 3048A-1867

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

wereit Fozility: UL Morrisville 2818 Aug | 21:4° 58
Rodiated Emissions 3-Meters
a5 Project Numke~: 12922855
- Client: Microsoft
Test Locat cn: N-SAC
Mode: 2Tx, 11z, 526BMHz
95 Tested by: 46726
85
Feak Limit CdBul/m)
7
75
5 ogs
3 6
©
e
~ Avg Limit CdBuU/m)
55
4
3
1 8 18
“~eguency (GHz)
Range (GHz) REU/UBH Sef/Attn  Det/Ava Tpe Suesp Pis  #5ups/fods Lebel Ronge (B2 R/ VBN Ref/Attn  Det/fvg Tppe Suesp Ple  ¥Foups/lode _che
1115 18 INC6cB)/ 3708 FEMPur Avg(RS)  1Bbmsectiutod 6000 PRI crizontal | 561518 (58 /30k  87/8 PEAK/Pur vg(RHS)  ABdnsec(dutod 18k MAKH Jorizortal
3:5.86-6. 15 M(-6cB3/30k  187/°8 FER/Pur Avg(RUD)  dnsectfutc) 500 FAXE Her-izontol

HORIZONTAL

wereit Fozility: UL Morrisville 2818 Aug | 21:4° 58
Rodiated Emissions 3-Meters
- Pro ject Numke~: 12922855
185 Cllent: Microsoft
Test Locat cn: N-SAC
Mode: 2Tx, 11z, 526BMHz
95 Tested by: 46726
35
Feak Limit CdBul/m)
-
75
S s
> 65
©
e
~ Avg Limit CdBuU/m)
55
£
c 7 =
45 2. W
- 5
o
13 SRR .. TOUN . SRS N WY 1.
o5
1 8 18
“~eguency (GHz)
Range () REW/UBN Ref /itin Det/ivg Tope Sueep Pie $aups/liode Lebel Range (&3 R/ Ref/ittn  Det/fug Tpe Sweep Ple ¥oupe/fode _che

VERTICAL
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REPORT NO: R12922855-E5
FCC ID: C3K1867

DATE: 2019-09-09
IC: 3048A-1867

RADIATED EMISSIONS

Frequency Metfer AT0067 Amp/Cbl/Fltr/Pad bc Corre?ted Avg Limit [Margin P.ea.k PK. UNII !\Ion- PK. Azimuth|Height .
Markers| (GHz) Reading| Det AF (dB) Corr| Reading (dBuV/m)| (dB) Limit |(Margin|Restricted(Margin (Degs) | (cm) Polarity
(dBuv) (dBuV/m) (dB)|(dBuV/m) (dBuV/m)| (dB) |(dBuV/m)| (dB)
1 * *% 28737 | 453 |PK-U| 325 -33.9 0 43.9 - - 74 -30.1 - - 299 298 H
* *% 287359 | 33.23 |ADR| 32.5 -33.9 .09| 31.92 54 -22.08 - - - - 299 298 H
5 * *% 285598 | 50.8 |PK-U| 324 -33.8 0 49.4 - - 74 -24.6 - - 35 231 \Y
* *% 285607 | 39.12 |ADR| 324 -33.8 .09| 37.81 54 -16.19 - - - - 35 231 \Y
3 * *¥% 15.77578| 35.99 |[PK-U| 40.1 -25.6 0 50.49 - - 74 -23.51 - - 259 291 H
* *% 15.77579| 23.98 |ADR| 40.1 -25.6 .09| 38.57 54 -15.43 - - - - 259 291 H
4 * *¥% 17.74525| 34.27 |PK-U| 41.1 -20.5 0 54.87 - - 74 -19.13 - - 55 114 H
* *%17.7452 | 22.1 |ADR| 41.1 -20.5 09| 42.79 54 -11.21 - - - - 55 114 H
7 * *¥%15.76741| 36.32 |PK-U| 40.1 -25.5 0 50.92 - - 74 -23.08 - - 53 174 \Y
* *¥% 15.76734| 23.94 |ADR| 40.1 -25.5 .09| 38.63 54 -15.37 - - - - 53 174 \Y
8 * *¥%17.7365 | 34.26 |PK-U| 41.1 -20.3 0 55.06 - - 74 -18.94 - - 124 247 \Y
* *¥%17.73634| 22.13 |ADR| 41.1 -20.3 .09| 43.02 54 -10.98 - - - - 124 247 \Y
6 6.57129 39.93 |[PK-U| 35.5 -30.7 0 44.73 - - - - 68.2 |-23.47| 51 266 \Y
2 6.57506 44.08 |PK-U| 35.5 -30.7 0 48.88 - - - - 68.2 |[-19.32| 70 353 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: R12922855-E5
FCC ID: C3K1867

DATE: 2019-09-09
IC: 3048A-1867

MID CHANNEL RESULTS

wereit Fozility: UL Morrisville 2818 Aug | 23:82:47
Rodiated Emissions 3-Meters
- Project Numke~: 12922855
185 Client: Microsoft
Test Locat cn: N-SAC
Mode: 2Tx, 11z, 5308MHz
95 Tested by: 46726
85
Feak Limit CdBul/m)
75
2 UNIT Ner-Rest~icted (4BuU/m)
S g5
2 65
a
3
~ Avg Limit CdBuU/m)
55
3 4
45 ‘
o5
1 8 18
“~eguency (GHz)
Range (GHz) REU/UBH Sef/Attn  Det/Ava Tpe Suesp Pis  #5ups/fods Lebel Ronge (B2 R/ VBN Ref/Attn  Det/fvg Tppe Suesp Ple  ¥Foups/lode _che
1115 18 IM(-6cB)/30k  37/8 PERK(Far Prg(RMS) 1 BmecCiuto) 6080  FAX] Herizontal | 5:6:16-18 M(-58:/30k  87/8 PEAK/Pur ug(RMS)  4Bnsec(Autad 18k MAKH Jorizortal
3:5.86-6. 15 M(-6cB3/30k  187/°8 FER/Pur Avg(RUD)  dnsectfutc) 500 FAXE Her-izontol
wereit Fozility: UL Morrisville 2818 Aug | 23:82:47
Rodiated Emissions 3-Meters
- Project Numke~: 12922855
185 Client: Microsoft
Test Locat cn: N-SAC
Mode: 2Tx, 11z, 5308MHz
95 Tested by: 46726
85
Feak Limit CdBul/m)
75
2 UNIT Ner-Rest~icted (4BuU/m)
S g5
3 6
a
3
~ Avg Limit CdBuU/m)
55
6 7 2
o a
45 ?
5
Q
[ 51 SS .4. WS S SO YY"
o5
1 8 18
“~eguency (GHz)
Range () REW/UBH Sef/Attn Det/Ava Tpe Suesp Pis  5ups/fods Lebel Ronge (812 RE/ VBN Ref/ittn  Det/fvg Tppe Suesp Ple  Foups/lode _che

VERTICAL
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REPORT NO: R12922855-E5
FCC ID: C3K1867

DATE: 2019-09-09
IC: 3048A-1867

RADIATED EMISSIONS

Frequency Metfer AT0067 Amp/Cbl/Fltr/Pad bc Corre?ted Avg Limit [Margin P.ea.k PK. UNII !\Ion- PK. Azimuth|Height .
Markers| (GHz) Reading| Det AF (dB) Corr| Reading (dBuV/m)| (dB) Limit |(Margin|Restricted(Margin (Degs) | (cm) Polarity
(dBuv) (dBuV/m) (dB)|(dBuV/m) (dBuV/m)| (dB) |(dBuV/m)| (dB)
1 * *% 287323 | 47.12 |PK-U| 32.5 -33.9 0 45.72 - - 74 -28.28 - - 299 108 H
* *% 287324 | 34.45 |ADR| 32.5 -33.9 09| 33.14 54 -20.86 - - - - 299 108 H
5 * *% 286016 | 42.55 |PK-U| 324 -33.8 0 41.15 - - 74 -32.85 - - 299 198 \Y
* *% 286076 | 30.84 |ADR| 324 -33.8 .09| 29.53 54 -24.47 - - - - 299 198 \Y
3 * *¥%15.90018| 45.23 |PK-U| 40.3 -26 0 59.53 - - 74 -14.47 - - 265 252 H
* *¥%15.90021| 32.16 |ADR| 40.3 -26 .09| 46.55 54 -7.45 - - - - 265 252 H
4 * *¥%17.72552| 34.72 |PK-U| 41.1 -20.4 0 55.42 - - 74 -18.58 - - 4 117 H
* *¥%17.72549| 21.98 |ADR| 41.1 -20.4 09| 42.77 54 -11.23 - - - - 4 117 H
7 * *¥%15.89978| 46.2 |PK-U| 40.3 -26 0 60.5 - - 74 -13.5 - - 303 322 \Y
* *¥%15.89985| 31.6 |ADR| 40.3 -26 .09| 45.99 54 -8.01 - - - - 303 322 \Y
8 * *¥%17.74396| 34.34 |PK-U| 41.1 -20.5 0 54.94 - - 74 -19.06 - - 307 346 \Y
* *¥%17.74395| 22.14 |ADR| 41.1 -20.5 .09| 42.83 54 -11.17 - - - - 307 346 \Y
6 6.62504 49.62 |PK-U| 35.5 -30.7 0 54.42 - - - - 68.2 |-13.78| 336 255 \Y
2 6.62515 43.85 |PK-U| 35.5 -30.7 0 48.65 - - - - 68.2 |-19.55| 23 382 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: R12922855-E5
FCC ID: C3K1867

DATE: 2019-09-09
IC: 3048A-1867

HIGH CHANNEL RESULTS

wereit Fozility: UL Morrisville 2818 Aug 2 a8: " " BE
Rodiated Emissions 3-Meters
- Project Numke~: 12922855
185 Client: Microsoft
Tesit Locat cn: N-SAC
Modk: 2Tx, 11z, 5328MHz
95 Tested by: 46726
85
Feak Limit CdBul/m)
75
2 UNIT Ner-Rest~icted (4BuU/m)
S g5
2 65
a
3
~ Avg Limit CdBuU/m)
55
3 4
5 W
| 2
L TR N
o L
1 8 18
“~eguency (GHz)
Range (GHz) REU/UBH Sef/Attn  Det/Ava Tpe Suesp Pis  #5ups/fods Lebel Ronge (B2 R/ VBN Ref/Attn  Det/fvg Tppe Suesp Ple  ¥Foups/lode _che
1115 18 IM(-6cB)/30k  37/8 PERK(Far Prg(RMS) 1 BmecCiuto) 6080  FAX] Herizontal | 5:6:16-18 M(-58:/30k  87/8 PEAK/Pur ug(RMS)  4Bnsec(Autad 18k MAKH Jorizortal

3:5.86-6. 15 M(-6cB3/30k  187/°8 FER/Pur Avg(RUD)  dnsectfutc) 500 FAXE Her-izontol
wereit Fozility: UL Morrisville 2818 Aug 2 a8: " " BE
Rodiated Emissions 3-Meters
- Projject Nunke~: 12922855
185 Client: Microsoft
Test Locat cn: N-SAC
Mode: 2Tx, 11z, 5328MHz
95 Tested by: 46726
85
Feak Limit CdBul/m)
75
2 UNIT Ner-Rest~icted (4BuU/m)
3 e
3 6
a
3
~ Avg Limit CdBuU/m)
55
7 8
45 6 sl g
b 5
o
[ 1SS 4. WY .. S OO O Y11 . A
o5
1 8 18
“~eguency (GHz)
Range () REW/UBH Sef/Attn Det/Ava Tpe Suesp Pis  5ups/fods Lebel Ronge (812 RE/ VBN Ref/ittn  Det/fvg Tppe Suesp Ple  Foups/lode _che

VERTICAL
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REPORT NO: R12922855-E5
FCC ID: C3K1867

DATE: 2019-09-09
IC: 3048A-1867

RADIATED EMISSIONS

Frequency Metfer AT0067 Amp/Cbl/Fltr/Pad bc Corre?ted Avg Limit [Margin P.ea.k PK. UNII !\Ion- PK. Azimuth|Height .
Markers| (GHz) Reading| Det AF (dB) Corr| Reading (dBuV/m)| (dB) Limit |(Margin|Restricted(Margin (Degs) | (cm) Polarity
(dBuv) (dBuV/m) (dB)|(dBuV/m) (dBuV/m)| (dB) |(dBuV/m)| (dB)
1 * *% 288571 | 44.83 |PK-U| 32.6 -33.8 0 43.63 - - 74 -30.37 - - 295 181 H
* *% 288564 | 32.73 |ADR| 32.6 -33.8 .09| 31.62 54 -22.38 - - - - 295 181 H
5 * *% 287287 | 41.91 |PK-U| 32.5 -33.9 0 40.51 - - 74 -33.49 - - 295 198 \Y
* *% 287266 | 30.92 |ADR| 32.5 -33.9 .09| 29.61 54 -24.39 - - - - 295 198 \Y
3 * *¥% 15.95612| 48.07 |PK-U| 40.4 -27 0 61.47 - - 74 -12.53 - - 260 317 H
* *¥% 15.95611| 34.43 |ADR| 40.4 -27 09| 47.92 54 -6.08 - - - - 260 317 H
4 * *¥%17.74417| 34.68 |PK-U| 41.1 -20.5 0 55.28 - - 74 -18.72 - - 282 400 H
* *¥%17.74419| 22.29 |ADR| 41.1 -20.5 .09| 42.98 54 -11.02 - - - - 282 400 H
7 * *¥% 15.95997| 49.12 |PK-U| 40.4 -27.1 0 62.42 - - 74 -11.58 - - 310 303 \Y
* *% 15.96014| 34.33 |ADR| 40.4 -27.1 09| 47.72 54 -6.28 - - - - 310 303 \Y
8 * *¥%17.73711| 34.36 |PK-U| 41.1 -20.3 0 55.16 - - 74 -18.84 - - 320 289 \Y
* *¥%17.73719| 22.11 |ADR| 41.1 -20.3 .09 43 54 -11 - - - - 320 289 \Y
2 6.6499 42.29 |PK-U| 35.5 -30.8 0 46.99 - - - - 68.2 |-21.21| 290 391 H
6 6.65006 47.93 |PK-U| 35.5 -30.8 0 52.63 - - - - 68.2 |-15.57| 329 214 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average

Page 50 of 75

UL LLC

12 Laboratory Dr., RTP, NC 27709; USA
This report shall not be reproduced except in full, without the written approval of UL LLC

TEL:(919) 549-1400




REPORT NO: R12922855-E5 DATE: 2019-09-09
FCC ID: C3K1867 IC: 3048A-1867

8.2.6. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.3 GHz BAND

2TX Antenna 1 + Antenna 2 SDM MODE

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

1El:Test Facility: UL Morrisville 2819 Jul 3t 18:51:29
Restricted Bondedge
Project Numker: 12922855

e Client: Microsoft (1867, #09)
Test Location: $-SAC

MWM Mode: 2Tx, 11nH™28, 5328MHz
Tested hy: 46722

L

\ Peok Limit (dBul/m

CdBulU/m2
~
(Sl
—

55(‘/
45
3=
5.3 16MHz/ 5.46
FFEQUEHCH (GHZ)
Range (GHz) RBU/UBH Fef/Attn  Dat/fvg Tupe Sweep Pts #oups/ode Lobel Ronge (BHz) REU/UB Ref/ftn  Detifivg Tupe Suesp Fle  Wowps/lode  Lobel
1:5.3-5.40 1M(-6oB1/ 3 17/28 PERK/Pur Avg(RMS)  23msec(futo) 8838  MAXH Horizental 2:5.3-5.46 1M(-6dB)/ 3N 117/28 AVER/Pur Fvg(RMS)  2Bnsec(huta) 8AEA  2BATAVG Horizontal -
Meter DC |Corrected| Average . Peak PK . il
Marker Fre(g:ez;\cy Reading| Det ?J:?;? Amp/C:)(:/BI;Itr/Pad Corr | Reading Limit I\ll(erg)m Limit |Margin l-\(zl;:l'lst)h n(‘:;')"Polarity
(dBuv) (dB) |(dBuv/m)|(dBuv/m) (dBuv/m)| (dB) 8
1 * *¥* 5.35001| 46.91 | Pk 344 -23.2 0 58.11 - 74 -15.89 23 390 H
2 * **535061| 51 Pk 344 -23.2 0 62.2 - - 74 -11.8 23 390 H
3 * *¥* 5.35001| 38.28 |[RMS| 34.4 -23.2 0 49.48 54 -4.52 - - 23 390 H
4 * *¥* 5.35013| 38.28 |[RMS| 34.4 -23.2 0 49.48 54 -4.52 - - 23 390 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12922855-E5
FCC ID: C3K1867

DATE: 2019-09-09
IC: 3048A-1867

VERTICAL RESULT

(oeTest Fecility: UL Morrisville 2819 Jul 31 18:48:46
- Restricted Bondedge
= Project Numker: 12922855
(= Client: Microsoft (1867; 89
Test Location: S-SAC
Mode: 2Tx, 11nH™28, 5328MHz
18 Tested by: 46722
IS
88
E Peak Limit (dBul/m
S £ .
w
o
s P
6= B
Average L 1m oot
55 : :
o
45
32
5.3 16MHz/ 5.46
Frequency (GHz)
Range (6Hz) REN/UBH Fef /Attn  Det/fvg Tupe Sueep Pts fSupsffiode Label Range (6Hz) RBU/UBU Ref/Attn  Detifvg Tpe Sueep Fis  #ups/fode Lobel
Frequency Metfer AT0072 [Amp/Cbl/Fltr/Pad bc Corrested AvFra?ge Margin P.ea.k PK. Azimuth|Height .
Marker (GHz2) Reading| Det (dB/m) (dB) Corr | Reading Limit (dB) Limit |Margin (Degs) | (cm) Polarity
(dBuv) (dB) |(dBuv/m)|(dBuv/m) (dBuv/m)| (dB) 8
1 * **535001| 52.99 | Pk 34.4 -23.2 0 64.19 - - 74 -9.81 18 251 Vv
2 * ** 535079| 55.26 | Pk 34.4 -23.2 0 66.46 - - 74 -7.54 18 251 Vv
3 * ** 535001| 41.11 |RMS| 34.4 -23.2 0 52.31 54 -1.69 - - 18 251 Vv
4 * ** 535007| 41.06 |RMS| 34.4 -23.2 0 52.26 54 -1.74 - - 18 251 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12922855-E5
FCC ID: C3K1867

DATE: 2019-09-09
IC: 3048A-1867

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

wereit Fozility: UL Morrisville 2818 Aug 2 16:35:1€
Rodiated Emissions 3-Meters
- Project Numke~: 12922855
185 Client: Microsoft
Test Locat cn: N-SAC
Mode: 2Tx, 111 HTZ28, 526EMAz
95 Tested by: 46726
35
Feak Limit CdBul/m)
75
5 ogs
5 b
©
e
~ Avg Limit CdBuU/m)
55
4
3
= i = o
4 W
; »JMW
35 \ W’WW M\ mlﬁ Mw s o MMV' W
- W m w Ll vy hiliadd ' o W
o5
1 5] 18
“~eguency (GHz)
Range () REW/UBW Ref/itin Det/ivg Tope Sucep Pie #ups/liode  Lebel Range (&3 R/ Ref/ittn  Det/fug Tpe Sucep Ple ¥oups/fode  _che
1115 o M6E)/BE 378 PEKPar MO Sonscciuto) 6088 FAK] erizontal | 5i6.15-18 M68/Bk 818 PERK/Par Heg(RM)  Adnscc(uta) 18 HEKH Sorizortal
35.09-6. 15 MCEE)/ B 1B/8 PERPar Mg dlnoeciAutc) 008 HAX Hor i zontal

FCC 2ar-15C 5GHz JhIZ RSE.TST

Rev 9.5 12 Jun 2613

HORIZONTAL

wereit Fozility: UL Morrisville 2818 Aug 2 16:35:1€
Rodiated Emissions 3-Meters
- Project Nunmke~: 12922855
185 Cllent: Microsoft
Test Locat cn: N-SAC
Mode: 2Tx, 111 HTZ28, 526EMAz
95 Tested by: 46726
85
Feak Limit CdBul/m)
75
S s
2 65
©
e
~ Avg Limit CdBuU/m)
55
§
c 7 8
o |0
45 2
5
Q
[ 1 PSSR .fL.. WOV . VS . 7" ' A
o5
1 7] 18
“~eguency (GHz)
Range () REW/UBH Sef/Attn Det/Ava Tpe Suesp Pis  5ups/fods Lebel Ronge (812 RE/ VBN Ref/ittn  Det/fvg Tppe Suesp Ple  Foups/lode _che

FCC 2ar-15C 5GHz JhIZ RSE.TST

Rev 9.5 12 Jun 2613

VERTICAL
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REPORT NO: R12922855-E5
FCC ID: C3K1867

DATE: 2019-09-09
IC: 3048A-1867

RADIATED EMISSIONS

Frequency Metfer AT0067 [Amp/Cbl/Fltr/Pad Corre?ted Avg Limit [Margin P.ea.k PK. UNII !\Ion- PK. Azimuth|Height .
Markers (GHz) Reading| Det AF (dB) Reading (dBuv/m)| (dB) Limit |Margin|Restricted|Margin (Degs) | (cm) Polarity
(dBuv) (dBuVv/m) (dBuVv/m) (dBuV/m)| (dB) |(dBuv/m)| (dB)

1 * ** 287097 | 43.7 |PK-U| 325 -33.9 42.3 - - 74 -31.7 - - 300 391 H
* *x 28711 31.8 |ADR 32.5 -33.9 30.4 54 -23.6 - - - - 300 391 H
5 * **¥ 286992 | 509 |[PK-U| 32.5 -33.9 49.5 - - 74 -24.5 - - 31 207 Vv
* ** 287008 | 38.69 |ADR 32.5 -33.9 37.29 54 -16.71 - - - - 31 207 Vv
3 * ** 15.78733| 36.05 |PK-U| 40.2 -25.6 50.65 - - 74 -23.35 - - 336 311 H
* ** 15.78699| 23.85 |ADR 40.2 -25.6 38.45 54 -15.55 - - - - 336 311 H
4 * ** 17.74355| 33.84 |PK-U| 41.1 -20.4 54.54 - - 74 -19.46 - - 59 330 H
* ** 17.74364| 22.14 |ADR 41.1 -20.4 42.84 54 -11.16 - - - - 59 330 H
7 * ** 15.78066| 36.09 |PK-U| 40.2 -25.6 50.69 - - 74 -23.31 - - 121 299 Vv
* ** 15.78047| 23.85 |ADR 40.2 -25.6 38.45 54 -15.55 - - - - 121 299 Vv
8 * ** 17.73504| 33.84 |PK-U| 41.1 -20.3 54.64 - - 74 -19.36 - - 202 306 Vv
* ** 17.73493| 21.94 |ADR 41.1 -20.3 42.74 54 -11.26 - - - - 202 306 Vv
6 6.54995 50.82 |PK-U| 35.5 -30.6 55.72 - - - - 68.2 -12.48| 330 223 Vv
2 6.56266 39.12 |PK-U| 35.5 -30.7 43.92 - - - - 68.2 -24.28 22 249 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: R12922855-E5
FCC ID: C3K1867

DATE: 2019-09-09
IC: 3048A-1867

MID CHANNEL RESULTS

wereit Fozility: UL Morrisville 2818 Aug 2 17:58:1Z=
. Rodiated Emissions 3-Meters
- Project Numke~: 12922855
185 Client: Microsoft
Test Locat cn: N-SAC
Mode: 2Tx, 111 HTZ28, 53@EMAz
95 Tesfted by: 46726
85
Feak Limit CdBul/m)
-5
/5
2 UNIT Ner-Rest~icted (4BuU/m)
~
2 65
a
>
~ Avg Limit CdBuU/m)
55
J "
2
M
LAY W
Wl A

“~eguency (GHz)

RBL/UBH Ref/Attn
M(-6cB)/30k  37/8
M(-EB)/ 38k 187/°8

Range (GHz) Det/fvg Type
1115 B8

3:5.08-6.15

a Typs
PERK/Par Avg (3145
PERK/Pur frvg (RM5)

Sucep P #upafode Lobel
156msec(futa) 6080 FAX1 Her i zontal
4insecifutc) 5080 FAX1

Ronge (B2
5061518

RBA/ VBl Ref/fitn  Del/fug Tpe
M6/ 8778 PEAK/ P Svg (RIS
Hor izontal

E

weep P
Adnsec (ko) 18k HAKH

e #owps/fode  _che

orizertal

FCC 2ar-15C 5GHz JhIZ RSE.TST

Rev 9.5 12 Jun 2613

HORIZONTAL

wereit Fozility: UL Morrisville 2818 Aug 2 17:58:1Z=
. Rodiated Emissions 3-Meters
- Project Numke~: 12922855
185 Client: Microsoft
Test Locat cn: N-SAC
Moce: 2Tx, 111 HTZ28, 53@EMAz
95 Tested by: 46726
85
Feak Limit CdBul/m)
7
75
2 UNIT Ner-Rest~icted (4BuU/m)
~
3 65
©
e
~ Avg Limit CdBuU/m)
55
7 8
6 &8
45 o
Q
35
25

“~eguency (GHz)

Range (Gfiz) REW/UBH Ref/Atin Dat/fvg Type

Sucep P #upsfode Lobel Ronge (B1z) RBA/ VBl Ref/fitn  Dei/fug Tpe

Seesp

Ple  #Swps/flode _ohe

FCC 2ar-15C 5GHz JhIZ RSE.TST

Rev 9.5 12 Jun 2613

VERTICAL
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REPORT NO: R12922855-E5
FCC ID: C3K1867

DATE: 2019-09-09
IC: 3048A-1867

RADIATED EMISSIONS

Frequency Metfer AT0067 [Amp/Cbl/Fltr/Pad Corre?ted Avg Limit [Margin P.ea.k PK. UNII !\Ion- PK. Azimuth|Height .
Markers (GHz) Reading| Det AF (dB) Reading (dBuv/m)| (dB) Limit |Margin|Restricted|Margin (Degs) | (cm) Polarity
(dBuv) (dBuVv/m) (dBuVv/m) (dBuV/m)| (dB) |(dBuv/m)| (dB)
1 * ** 287021 | 48.28 |PK-U| 32.5 -33.9 46.88 - - 74 -27.12 - - 298 105 H
* ** 287015 | 35.87 |ADR 32.5 -33.9 34.47 54 -19.53 - - - - 298 105 H
5 * ** 287349 | 46.39 |PK-U| 32.5 -33.9 44.99 - - 74 -29.01 - - 29 166 Vv
* ** 287354 | 33.85 |ADR 32.5 -33.9 32.45 54 -21.55 - - - - 29 166 Vv
3 * **15.90061| 43.56 |PK-U| 40.3 -26 57.86 - - 74 -16.14 - - 261 296 H
* ** 15.90061| 30.97 |ADR 40.3 -26 45.27 54 -8.73 - - - - 261 296 H
4 * *% 17.72916| 34.23 |PK-U| 41.1 -20.3 55.03 - - 74 -18.97 - - 77 335 H
* ** 17.72909| 22.04 |ADR 41.1 -20.3 42.84 54 -11.16 - - - - 77 335 H
7 * ** 15,9019 | 46.41 |PK-U| 40.3 -26.1 60.61 - - 74 -13.39 - - 316 322 Vv
* ** 15.90187| 33.18 |ADR 40.3 -26.1 47.38 54 -6.62 - - - - 316 322 Vv
8 * ** 17.74868| 33.98 |PK-U| 41.1 -20.6 54.48 - - 74 -19.52 - - 33 322 Vv
* ** 17.74858| 22.16 |ADR 41.1 -20.6 42.66 54 -11.34 - - - - 33 322 Vv
6 6.62502 48.61 |PK-U| 35.5 -30.7 53.41 - - - - 68.2 -14.79| 334 259 Vv
2 6.62503 43.44 |PK-U| 35.5 -30.7 48.24 - - - - 68.2 -19.96| 252 366 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average

Page 56 of 75

UL LLC

12 Laboratory Dr., RTP, NC 27709; USA
This report shall not be reproduced except in full, without the written approval of UL LLC

TEL:(919) 549-1400




REPORT NO: R12922855-E5
FCC ID: C3K1867

DATE: 2019-09-09
IC: 3048A-1867

HIGH CHANNEL RESULTS

wereit Fozility: UL Morrisville 2818 Aug 2 18:5":2€
Rodiated Emissions 3-Meters
a5 Project Numke~: 12922855
- Client: Microsoft
Tesit Locat cn: N-SAC
Mode: 2Tx, 111 HTZ28, 532EMAz
95 Tested by: 46726
85
Feak Limit CdBul/m)
75
2 UNIT Ner-Rest~icted (4BuU/m)
S g5
2 65
a
3
~ Avg Limit CdBuU/m)
55
45
1
35 A ; ‘M A m.hm e+ -ashd o
N N W™ VY e
le
o5
1 8 18
“~eguency (GHz)
Range (GHz) REU/UBH Sef/Attn  Det/Ava Tpe e Pis  #5ups/fods Lebel Ronge (B2 R/ VBN Ref/Attn  Det/fvg Tppe Suesp Ple  ¥Foups/lode _che
1115 18 IM(-6cB)/30k  37/8 PEKFar g (RMS)  Ato 6080 Faxd Herizontal | 5:6:16-18 M(-58:/30k  87/8 PERK/Fur Jvg(RHS) Ao 18 K Jorizortal
3:5.86-6. 15 M(-6cB3/30k  187/°8 FERK/Por gD Auto 5080 HAX4 Her-izontol
wereit Fozility: UL Morrisville 2818 Aug 2 18:5":2€
Rodiated Emissions 3-Meters
- Projject Nunke~: 12922855
185 Client: Microsoft
Test Locat cn: N-SAC
Mode: 2Tx, 111 HTZ28, 532EMAz
95 Tested by: 46726
85
Feak Limit CdBul/m)
75
2 UNIT Ner-Rest~icted (4BuU/m)
S g5
3 6
a
3
~ Avg Limit CdBuU/m)
55
8
g 7, d
45 2 4
5
Q
35
o5
1 8 18
“~eguency (GHz)
Range () REW/UBH Sef/Attn Det/Ava Tpe Suesp Pis  5ups/fods Lebel Ronge (812 RE/ VBN Ref/ittn  Det/fvg Tppe Suesp Ple  Foups/lode _che

VERTICAL
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REPORT NO: R12922855-E5
FCC ID: C3K1867

DATE: 2019-09-09
IC: 3048A-1867

RADIATED EMISSIONS

Frequency Metfer AT0067 [Amp/Cbl/Fltr/Pad Corre?ted Avg Limit [Margin P.ea.k PK. UNII !\Ion- PK. Azimuth|Height .
Markers (GHz) Reading| Det AF (dB) Reading (dBuv/m)| (dB) Limit |Margin|Restricted|Margin (Degs) | (cm) Polarity
(dBuv) (dBuVv/m) (dBuVv/m) (dBuV/m)| (dB) |(dBuv/m)| (dB)
1 * ** 287176 | 47.98 |PK-U| 32.5 -33.9 46.58 - - 74 -27.42 - - 302 120 H
* ** 287172 | 35.83 |ADR 32.5 -33.9 34.43 54 -19.57 - - - - 302 120 H
5 * ** 285959 | 47.41 |PK-U| 324 -33.8 46.01 - - 74 -27.99 - - 30 274 Vv
* ** ) 85961 36 |ADR 32.4 -33.8 34.6 54 -19.4 - - - - 30 274 Vv
3 * ** 15.96257| 44.74 |PK-U| 40.4 -27.1 58.04 - - 74 -15.96 - - 262 313 H
* ** 15.96256| 31.85 |ADR 40.4 -27.1 45.15 54 -8.85 - - - - 262 313 H
4 * ** 17.73649| 35.35 |PK-U| 41.1 -20.3 56.15 - - 74 -17.85 - - 4 325 H
* ** 17.73648| 22.06 |ADR 41.1 -20.3 42.86 54 -11.14 - - - - 4 325 H
7 * ** 15.96003| 41.98 |PK-U| 40.4 -27.1 55.28 - - 74 -18.72 - - 355 310 Vv
* ** 15.96002| 29.58 |ADR 40.4 -27.1 42.88 54 -11.12 - - - - 355 310 Vv
8 * ** 17.7489 | 34.14 |PK-U| 41.1 -20.6 54.64 - - 74 -19.36 - - 55 182 Vv
* ** 17.74896| 22.1 |ADR 41.1 -20.6 42.6 54 -11.4 - - - - 55 182 Vv
2 6.64997 42.26 |PK-U| 35.5 -30.8 46.96 - - - - 68.2 -21.24| 300 399 H
6 6.65017 46.91 |PK-U| 35.5 -30.8 51.61 - - - - 68.2 -16.59| 336 207 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: R12922855-E5 DATE: 2019-09-09
FCC ID: C3K1867 IC: 3048A-1867

8.2.7. TX ABOVE 1 GHz 802.11n HT40 MODE IN THE 5.3 GHz BAND

2TX Antenna 1 + Antenna 2 SDM MODE

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

(aelest Facility: UL Morrisville 2819 Jul 31 13:84:13
B Restricted Bondedge
- Project Numker: 12022855
(RS Client: Microsoft (1867; #89)
Test Location: 3-SAC
Mode: 2Tx, 11nH 48, 531@MHz
Tested hy: 46722
E Peak Limit (dBul/m
E
S
L (Bl /m)
fercoe I imit (Bulim
Hidm‘ b Ll il WL b
3
o L
3=
53 T6MHz/ 5. 46
FFEQUEHCH (GHZ)
Rangs (Gz) REN/UBI] Fef/Atn  Det/Avg Tupe Sueep Pta  Foupafliods Lobel Range (612) R/ VB Ref/Attn  Det/vg Tupe Siemp Fis  Foups/fode  Lobel
1:5.3-5.40 1M(-6oB1/ 3 17/28 PERK/Pur Avg(RMS)  23msec(futo) 8838  MAXH Horizental 2:5.3-5.46 1M(-6dB)/ 3N 117/28 AVER/Pur Fvg(RMS)  2Bnsec(huta) 8AEA  2BATAVG Horizontal -
Frequency Metfer AT0072 (Amp/Cbl/Fltr/Pad bc Corrested Avsra?ge Margin P.ea.k PK_ Azimuth|Height .
Marker (GHz) Reading| Det (dB/m) (dB) Corr | Reading Limit (dB) Limit |Margin (Degs) | (cm) Polarity
(dBuv) (dB) |(dBuv/m)|(dBuv/m) (dBuv/m)| (dB) 8
1 * ** 535001 42.8 Pk 34.4 -23.2 0 54 - 74 -20 63 359 H
2 * ** 535481| 47.33 | Pk 34.4 -23.2 0 58.53 - - 74 -15.47 63 359 H
3 * ** 535001| 36.74 |RMS| 34.4 -23.2 0 47.94 54 -6.06 - - 63 359 H
4 * ** 535079| 36.96 |RMS| 34.4 -23.2 0 48.16 54 -5.84 - - 63 359 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12922855-E5 DATE: 2019-09-09
FCC ID: C3K1867 IC: 3048A-1867

VERTICAL RESULT

1ZKTest Facility: UL Morrisville 2819 Jul 3t 12:58:52
Restricted Bondedge

= Project Numker: 12922855

e Client: Microsoft (1867, #09)
Test Losation: 5-SAC

Mode: 2T, 11nH 4B, 531@MHz

185 i y Tested hy: 46722
IS
88
E Peak Limit (dBul/m
3 7=
6= 4
! T
5= ‘ Aver i jL\m\t GelBlbil
@
45
32
5.3 T6MHz/ 5. 46
Frequency (GHz)
Range (6Hz) REN/UBH Fef /Attn  Det/fvg Tupe Sueep Pts fSupsffiode Label Range (6Hz) RBU/UBU Ref/Attn  Detifvg Tpe Sueep Fis  #ups/fode Lobel
Meter DC |Corrected| Average . Peak PK . il
Marker Fre(gt:le;\cy Reading| Det ?J:?ﬁ Amp/C:)(:/BI;Itr/Pad Corr | Reading Limit I\ll(erg)m Limit |Margin l-\(z[l)mut)h "(e'sl)"Polarity
2 |(dBuv) m (dB) |(dBuv/m)|(dBuv/m) (dBuv/m)| (daB) | €8S | lem
1 * **535001| 50.72 | Pk 34.4 -23.2 0 61.92 - - 74 -12.08 18 246 Vv
2 * ** 535039| 53.41 | Pk 34.4 -23.2 0 64.61 - - 74 -9.39 18 246 Vv
3 * ** 535001| 40.81 |RMS| 34.4 -23.2 0 52.01 54 -1.99 - - 18 246 Vv
4 * ** 535047| 40.88 |RMS| 34.4 -23.2 0 52.08 54 -1.92 - - 18 246 Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12922855-E5
FCC ID: C3K1867

DATE: 2019-09-09
IC: 3048A-1867

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

wereit Fozility: UL Morrisville 2818 Aug 2 21:87:17
Rodiated Emissions 3-Meters
- Project Numke~: 12922855
185 Client: Microsoft
Test Locat cn: N-SAC
Mode: 2Tx, 11a HT48, 527EMAz
95 Teqted by: 46726
85
Feak Limit CdBul/m)
7
75
S es
3 6
©
e
~ Avg Limit CdBuU/m)
55
4
3
PR "
Ll
sy
1 8 18
“~eguency (GHz)
Range (GHz) REU/UBH Sef/Attn  Det/Ava Tpe Suesp Pis  #5ups/fods Lebel Ronge (B2 R/ VBN Ref/Attn  Det/fvg Tppe Suesp Ple  ¥Foups/lode _che
1115 18 INC6cB)/ 3708 FEMPur Avg(RS)  1Bbmsectiutod 6000 PRI crizontal | 561518 (58 /30k  87/8 PEAK/Pur vg(RHS)  ABdnsec(dutod 18k MAKH Jorizortal
3:5.86-6. 15 MCEE)/ B 1B/8 PERPar Mg dlnoeciAutc) 008 HAX Her-izontol
wereit Fozility: UL Morrisville 2818 Aug 2 21:87:17
Rodiated Emissions 3-Meters
- Project Numke~: 12922855
185 Client: Microsoft
Test Locat cn: N-SAC
Moce: 2Tx, 11a HT48, 527EMAz
95 Tested by: 46726
85
Feak Limit CdBul/m)
7=
/5
S s
2 65
©
e
~ Avg Limit CdBuU/m)
55
]
a
7 8
45 5
Ja
13 RN AL WOV ..V RO 0 ' | 'V
o5
1 8 18
“~eguency (GHz)
Range () REW/UBH Sef/Attn Det/Ava Tpe Suesp Pis  5ups/fods Lebel Ronge (812 RE/ VBN Ref/ittn  Det/fvg Tppe Suesp Ple  Foups/lode _che

Page 61 of 75

UL LLC
12 Laboratory Dr., RTP, NC 27709; USA

TEL:(919) 549-1400

This report shall not be reproduced except in full, without the written approval of UL LLC




REPORT NO: R12922855-E5
FCC ID: C3K1867

DATE: 2019-09-09
IC: 3048A-1867

RADIATED EMISSIONS

Frequency Metfer AT0067 [Amp/Cbl/Fltr/Pad Corre?ted Avg Limit [Margin P.ea.k PK. UNII !\Ion- PK. Azimuth|Height .
Markers (GHz) Reading| Det AF (dB) Reading (dBuv/m)| (dB) Limit |Margin|Restricted|Margin (Degs) | (cm) Polarity
(dBuv) (dBuVv/m) (dBuVv/m) (dBuV/m)| (dB) |(dBuv/m)| (dB)

* ** 289603 | 45.3 |PK-U| 326 -33.7 44.2 - - 74 -29.8 - - 308 121 H
* ** 289599 | 33.55 |ADR 32.6 -33.7 32.45 54 -21.55 - - - - 308 121 H
* ** 28968 | 49.91 |PK-U| 326 -33.7 48.81 - - 74 -25.19 - - 30 210 Vv
* ** 289681 | 38.19 |ADR 32.6 -33.7 37.09 54 -16.91 - - - - 30 210 Vv
* ** 15.82007 | 40.51 |PK-U| 40.2 -25.5 55.21 - - 74 -18.79 - - 256 304 H
* ** 15.82011| 27.58 |ADR 40.2 -25.5 42.28 54 -11.72 - - - - 256 304 H
* **17.74098 | 34.59 |PK-U| 41.1 -20.4 55.29 - - 74 -18.71 - - 185 391 H
* ** 17.74099 | 22.25 |ADR 41.1 -20.4 42.95 54 -11.05 - - - - 185 391 H
* **15.82003 | 40.99 |PK-U| 40.2 -25.5 55.69 - - 74 -18.31 - - 314 300 Vv
* ** 15.82001| 28.37 |ADR 40.2 -25.5 43.07 54 -10.93 - - - - 314 300 Vv
* **17.72696 | 33.92 |PK-U| 41.1 -20.3 54.72 - - 74 -19.28 - - 187 388 Vv
* ** 17.72696 | 22.07 |ADR 41.1 -20.3 42.87 54 -11.13 - - - - 187 388 Vv
6.58749 4439 |PK-U| 35.5 -30.8 49.09 - - - - 68.2 -19.11| 294 362 H
6.58761 49.54 |PK-U| 35.5 -30.8 54.24 - - - - 68.2 -13.96| 323 244 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: R12922855-E5
FCC ID: C3K1867

DATE: 2019-09-09
IC: 3048A-1867

HIGH CHANNEL RESULTS

wereit Fozility: UL Morrisville 2818 Aug 2 19:55:82
Rodiated Emissions 3-Meters
- Project Numke~: 12922855
185 Client: Microsoft
Test Locat cn: N-SAC
Mode: 2Tx, 11a HT48, 531EMAz
95 Tesfted by: 46726
85
Feak Limit CdBul/m)
75
2 UNIT Ner-Rest~icted (4BuU/m)
S g5
2 65
a
3
~ Avg Limit CdBuU/m)
55 1
{ 4
= |
45 : N 3
= NP . T W Y
o i et W
o5
1 8 18
“~eguency (GHz)
Range (GHz) REU/UBH Sef/Attn  Det/Ava Tpe Suesp Pis  #5ups/fods Lebel Ronge (B2 R/ VBN Ref/Attn  Det/fvg Tppe Suesp Ple  ¥Foups/lode _che
1115 18 IMC6cB)/3k  37/8  PERKPur Avg(RAS)  1BbmsecCiutod 6008 PAXA Herizontal | 5:6:16-18 M(-58:/30k  87/8 PEAK/Pur ug(RMS)  4Bnsec(Autad 18k MAKH Jorizortal
3:5.86-6. 15 M(-6cB3/30k  187/°8 FER/Pur Avg(RUD)  dnsectfutc) 500 FAXE Her-izontol
wereit Fozility: UL Morrisville 2818 Aug 2 19:55:82
Rodiated Emissions 3-Meters
a5 Pro ject Nunmke~: 12922855
- Client: Microsoft
Test Locat cn: N-SAC
Mode: 2Tx, 11a HT48, 531EMAz
95 Tested by: 46726
85
Feak Limit CdBul/m)
7
75
2 UNIT Ner-Rest~icted (4BuU/m)
S g5
3 6
a
3
~ Avg Limit CdBuU/m)
55
7 8
a5 1 A
5 5 .
A @
35
o5
1 8 18
“~eguency (GHz)
Range () REW/UBH Sef/Attn Det/Ava Tpe Suesp Pis  5ups/fods Lebel Ronge (812 RE/ VBN Ref/ittn  Det/fvg Tppe Suesp Ple  Foups/lode _che

VERTICAL
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REPORT NO: R12922855-E5
FCC ID: C3K1867

DATE: 2019-09-09
IC: 3048A-1867

RADIATED EMISSIONS

Frequency Metfer AT0067 [Amp/Cbl/Fltr/Pad Corre?ted Avg Limit [Margin P.ea.k PK. UNII !\Ion- PK. Azimuth|Height .
Markers (GHz) Reading| Det AF (dB) Reading (dBuv/m)| (dB) Limit |Margin|Restricted|Margin (Degs) | (cm) Polarity
(dBuv) (dBuVv/m) (dBuVv/m) (dBuV/m)| (dB) |(dBuv/m)| (dB)

1 * ** 1.70965 | 53.86 |PK-U| 29.2 -35.4 47.66 - - 74 -26.34 - - 292 157 H
* ** 170949 | 41.99 |ADR 29.2 -35.4 35.79 54 -18.21 - - - - 292 157 H
2 * ** 236589 | 44.28 |PK-U| 31.8 -34.2 41.88 - - 74 -32.12 - - 80 332 H
* ** 236605 | 32.06 |ADR 31.8 -34.2 29.66 54 -24.34 - - - - 80 332 H
5 * *% 170124 | 54.53 |PK-U| 29.1 -35.3 48.33 - - 74 -25.67 - - 23 198 Vv
* **1.70195 | 42.19 |ADR 29.1 -35.3 35.99 54 -18.01 - - - - 23 198 Vv
6 * ** 238296 | 50.42 |PK-U 32 -34 48.42 - - 74 -25.58 - - 39 190 Vv
* ** 23831 38.6 |ADR 32 -34 36.6 54 -17.4 - - - - 39 190 Vv
4 * ** 17.72967| 34.45 |PK-U| 41.1 -20.3 55.25 - - 74 -18.75 - - 54 191 H
* ** 17.7296 | 22.17 |ADR 41.1 -20.3 42.97 54 -11.03 - - - - 54 191 H
8 * ** 17.74604| 34.32 |PK-U| 41.1 -20.5 54.92 - - 74 -19.08 - - 80 391 Vv
* ** 17.74609| 22.13 |ADR 41.1 -20.5 42.73 54 -11.27 - - - - 80 391 Vv
3 6.63751 43.84 |PK-U| 35.5 -30.8 48.54 - - - - 68.2 -19.66| 337 317 H
7 6.63751 47.39 |PK-U| 35.5 -30.8 52.09 - - - - 68.2 -16.11| 292 203 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: R12922855-E5

FCC ID: C3K1867

DATE: 2019-09-09
IC: 3048A-1867

8.2.8. TX ABOVE 1 GHz 802.11ac VHT80 MODE IN THE 5.3 GHz BAND

2TX Antenna 1 + Antenna 2 SDM MODE

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

|oxlest Focility:

UL Morrisville

2818 Jul 31

14:20:36

o i Ly nat g
i,

Restricted Bondedge

Project Numker: 12922855

Client: Microsoft (1867; #89)
Test Locaticn: $-SAC
Mode: 2Tx,
Tested hy: 46722

acUHTE2, 5298MHz

Peok Limit (dBul/m

CdBulU/m2
~
(Sl

"\\\
52
48
3
5.3 T6MHZ/ 5.46
FF‘EQUEHCH (GHZ)
Range (GHz) RENUBH Fef/Attn  Det/Avg Tupe Sueep Pts  foups/liods Lubel Ronge (62) REU/UEW Ref/Attn  DelAvg Tupe Susep Fis  Foups/fode  Lobel
1:5.3-5.46 TM(-baB1/ 3 177268 PERK/Pur Avg(RMS)  23msec(futo) 8838  MAXH Horizental 2:5.3-5.46 TM(-6dB)/3M 117/28 AVER/Pur Fvg(RMS)  2Bnsec(huta) 8AEA  2BATAVG Horizontal - A
Frequency Metfer AT0072 (Amp/Cbl/Fltr/Pad bc Corrested AerraTge Margin|Peak Limit PK_ Azimuth|Height| .
Marker (GHz) Reading| Det (dB/m) (dB) Corr | Reading Limit (dB) |(dBuV/m) Margin (Degs) | (cm) Polarity
(dBuv) (dB) |(dBuV/m)|(dBuv/m) (dB) 8
1 * ** 535001 47.4 Pk 34.4 -23.2 0 58.6 - 74 -15.4 24 341 H
2 * ** 535031| 49.29 | Pk 34.4 -23.2 0 60.49 - - 74 -13.51 24 341 H
3 * **535001| 37.1 |RMS| 34.4 -23.2 0 48.3 54 -5.7 - 24 341 H
4 * **535105| 37.39 |RMS| 34.4 -23.2 0 48.59 54 -5.41 24 341 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band

Pk - Peak detector

RMS - RMS detection
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REPORT NO: R12922855-E5 DATE: 2019-09-09
FCC ID: C3K1867 IC: 3048A-1867

VERTICAL RESULT

1ZKTest Facility: UL Morrisville 2819 Jul 3t 14:82:17
Restricted Bondedge

= Project Numker: 12922855

e Client: Microsoft (1867, #09)
Test Location: S5-SAC

Mode: 2T, 110cUHT83, 5298MHz

185 Tested by: 46722
IS
88
E Peak Limit (dBul/m
3 s
62
CW o
5= Average (LR
(=]
45
32
5.3 16MHz/ 5.46
Frequency (GHz)
Range (6Hz) REN/UBH Fef /Attn  Det/fvg Tupe Sueep Pts fSupsffiode Label Range (6Hz) RBU/UBU Ref/Attn  Detifvg Tpe Sueep Fis  #ups/fode Lobel
Meter DC |Corrected| Average . Peak PK . il
Marker Fre(gt:le;\cy Reading| Det ?J:?ﬁ Amp/C:)(:/BI;Itr/Pad Corr | Reading Limit I\ll(erg)m Limit |Margin l-\(z[l)mut)h "(e'sl)"Polarity
2 |(dBuv) m (dB) |(dBuv/m)|(dBuv/m) (dBuv/m)| (daB) | €8S | lem
1 * **535001| 49.39 | Pk 34.4 -23.2 0 60.59 - - 74 -13.41 23 219 Vv
2 * ** 535717| 51.51 | Pk 34.4 -23.2 0 62.71 - - 74 -11.29 23 219 Vv
3 * ** 535001| 39.4 |RMS| 34.4 -23.2 0 50.6 54 -3.4 - - 23 219 Vv
4 [***535003| 39.82 |RMS| 34.4 -23.2 0 51.02 54 -2.98 - - 23 219 Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12922855-E5
FCC ID: C3K1867

DATE: 2019-09-09
IC: 3048A-1867

HARMONICS AND SPURIOUS EMISSIONS

MID CHANNEL RESULTS

wereit Fozility: UL Morrisville 2818 Aug 2 22:°9:28
. Rodiated Emissions 3-Meters
- Project Numke~: 12922855
185 Client: Microsoft
Test Locat cn: N-SAC
Mode: 2Tx, 1lac UHTBA, 5292Mkz
95 Tested by: 46726
85
Feak Limit CdBul/m)
-5
75
S es
5 b
©
e
~ Avg Limit CdBuU/m)
55 f
4
3
45 1 T ;
M.MJ W&WWWWW

1 8 18
“~eguency (GHz)
Range (GHz) REU/UBH Sef/Attn  Det/Ava Tpe Suesp Pis  #5ups/fods Lebel Ronge (B2 R/ VBN Ref/Attn  Det/fvg Tppe Suesp Ple  ¥Foups/lode _che
1115 18 INC6cB)/ 3708 FEMPur Avg(RS)  1Bbmsectiutod 6000 PRI crizontal | 561518 (58 /30k  87/8 PEAK/Pur vg(RHS)  ABdnsec(dutod 18k MAKH Jorizortal
3:5.86-6. 15 M(-6cB3/30k  187/°8 FER/Pur Avg(RUD)  dnsectfutc) 500 FAXE Her-izontol
wtheit Fozility: UL Morrisville 2818 Aug 2 22:°9:28
Rodiated Emissions 3-Meters
- Project Numke~: 12922855
185 Client: Microsoft
Test Locat cn: N-SAC
Moge: 2Tx, 1lac UHTBA, 5292Mkz
95 Tested by: 46726
85
Feak Limit CdBul/m)
75
5 ¢
2 65
a
3
~ Avg Limit CdBuU/m)
55 &
o
8
45 LW
5 o
5
&
[ 1 SSSTTN .. WY ..\ VS S "' 17
o5
1 8 18
“~eguency (GHz)
Range () REW/UBH Sef/Attn Det/Ava Tpe Suesp Pis  5ups/fods Lebel Ronge (812 RE/ VBN Ref/ittn  Det/fvg Tppe Suesp Ple  Foups/lode _che

VERTICAL
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REPORT NO: R12922855-E5
FCC ID: C3K1867

DATE: 2019-09-09
IC: 3048A-1867

RADIATED EMISSIONS

Frequency Metfer AT0067 [Amp/Cbl/Fltr/Pad Corre?ted Avg Limit [Margin P.ea.k PK. UNII !\Ion- PK. Azimuth|Height .
Markers (GHz) Reading| Det AF (dB) Reading (dBuv/m)| (dB) Limit |Margin|Restricted|Margin (Degs) | (cm) Polarity
(dBuv) (dBuVv/m) (dBuVv/m) (dBuV/m)| (dB) |(dBuv/m)| (dB)
1 * ** 288177 | 47.41 |PK-U| 32.6 -33.8 46.21 - - 74 -27.79 - - 300 119 H
* ** 288177 | 35.58 |ADR 32.6 -33.8 34.38 54 -19.62 - - - - 300 119 H
5 * ** 287245 | 51.13 |PK-U| 32.5 -33.9 49.73 - - 74 -24.27 - - 33 226 Vv
* ** 287246 | 39.02 |ADR 32.5 -33.9 37.62 54 -16.38 - - - - 33 226 Vv
3 * **16.19528| 36.47 |PK-U| 40.5 -25.8 51.17 - - 74 -22.83 - - 9 170 H
* **16.19532| 24.49 |ADR 40.5 -25.8 39.19 54 -14.81 - - - - 9 170 H
4 * ** 17.7486 | 34.32 |PK-U| 41.1 -20.6 54.82 - - 74 -19.18 - - 38 291 H
* ** 17.74856| 21.97 |ADR 41.1 -20.6 42.47 54 -11.53 - - - - 38 291 H
7 * **16.11351| 36.61 |PK-U| 40.5 -25.4 51.71 - - 74 -22.29 - - 148 217 Vv
* **16.11346| 23.91 |ADR 40.5 -25.4 39.01 54 -14.99 - - - - 148 217 Vv
8 * ** 17.74441| 34.79 |PK-U| 41.1 -20.5 55.39 - - 74 -18.61 - - 24 138 Vv
* ** 17.74433| 22.07 |ADR 41.1 -20.5 42.67 54 -11.33 - - - - 24 138 Vv
2 6.61246 44.13 |PK-U| 35.5 -30.8 48.83 - - - - 68.2 -19.37 69 354 H
6 6.61252 49.79 |PK-U| 35.5 -30.8 54.49 - - - - 68.2 -13.71| 333 257 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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8.2.1. TX ABOVE 1 GHz 802.11ac VHT160 MODE IN THE 5.2/5.3 GHz
BAND

2TX Antenna 1 + Antenna 2 SDM MODE

BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT
|osTest Facility: UL Morrisville 2019 Aug 8 14:28:52
Restricted Bondedge
Project Number: 12922855
15 Client: Microsoft (1867; #B9)
Test Location: 5-SAC
Mode: 2Tx, 11acUHTI66, 5258MHz
185 Tested by: 11993
i | iy
85 M [:»mmw M\\ ./M«»m«wwm‘x»w
. T ¥
< Jol Pesk Limit (dBU/m] J \
: / :
65 F‘/
55 N
45
3‘:
5 38MH=z/ 5.3
Frequency (GHzJ
Range (Giiz) RBU/UB Ref/Attn Det/fvg Tupe Sweep Pte  #Sups/Mode Lol Ronge (GHz) REL/ VBl Ref/Attn Det/Avg Type Susep Pis ¥Sups/Mode Label
1:5-5.3 1M(-6dB)/3M 187/20 PEAK/Pur Rvg(RMS)  2Bmsec(futa) B8ABE  MAXH Horizontal| 2:5-5.3 IM(-6dB) /3H 187/28 AVER/Pur Avg(RMS)  2Bmsec(Auto) B6B0  2B8BTAUG Harizontal -
Meter Corrected| Average . - PK . .
Marker Frequency Reading| Det AT0072 |Amp/Cbl/Fltr/Pad Reading | Limit Margin [Peak Limit Margin Azimuth |Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m)| (dBuv/m) (dB) |(dBuV/m) (dB) (Degs) | (cm)
1 * ** 514998 | 48.03 Pk 343 -22.6 59.73 - 74 -14.27 49 391 H
2 * ** 513408 | 51.58 Pk 34.2 -22.5 63.28 - - 74 -10.72 49 391 H
3 * ** 514998 | 38.45 | RMS 343 -22.6 50.15 54 -3.85 - - 49 391 H
4 * *% 514241 39.14 | RMS 343 -22.5 50.94 54 -3.06 - - 49 391 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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VERTICAL RESULT

| osTest Foeility: UL Morrisville 2019 Aug 8 14:37:15
Restricted Bondedge
Project Number: 12922855
15 Client: Microsoft (1867; #B9)
Test Location: S-SAC
Mode: 2Tx, 11acUHTI66, 5258MHz
185 Tested by: 11993
. Fes—— A isatoten
e AN SN N S S U NN SO AR AR SN | S N A
G Peak Limit C(dBuU/m]
3 75
3
65 5
it b M s s (UL B f
55 L ,
O
41:
35
5 3BMH=Z/ 5.3
Frequency (GHzJ
Range (6z) RBU/UB Ref/Attn Det/fvg Tupe Sweep Pte  #Sups/Mode Label Range (GHz) REH/UBUI Ref/Attn  Det/Avg Type Sueep Pie  ¥Sups/Mode Label
Meter Corrected| Average . - PK . .
Marker Frequency Reading| Det AT0072 |Amp/Cbl/Fltr/Pad Reading | Limit Margin [Peak Limit Margin Azimuth |Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m)| (dBuv/m) (dB) |(dBuV/m) (dB) (Degs) | (cm)
1 * ** 514998 | 48.96 Pk 343 -22.6 60.66 - - 74 -13.34 0 218 Vv
2 * ** 514263 | 51.32 Pk 343 -22.5 63.12 - - 74 -10.88 0 218 Vv
3 * *% 514998 | 39.04 | RMS 343 -22.6 50.74 54 -3.26 - - 0 218 Vv
4 * **5.14267| 39.7 | RMS 343 -22.5 51.5 54 -2.5 - - 0 218 Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

|oslest Facility: UL Morricville 2019 Aug 8 13:57:29
Restricted Bondedge
Project Number: 12922855
115 Client: Microsoft (1867, #89)
Test Location: S-SAC
Mode: 2Tx, 11acUHT168, 5258MHz
105 Tested by: 11993
95
85 WMMWWWMWMM
G }Mww“ N j Peak Limit (dBuU/m)
33 71: . )}
2 |
o {
6l:
[
5l:
4l:
3l:
5.249 27 TMHA=z/ 546
Frequency (GHz)
Range (GHiz) RBU/UBL Ref/Aitn Det/fvg Tupe Sweep Pts  #5ups/fode Lokl Ronge (GHz) REH/ VBl Ref/Attn  Det/Avg Type Susep Pis ¥Sups/Mode Label
1:5,249-5.46 1MC-6dB) /M 187/20 PERK/Pur Avg(RMS)  2Bmeec(futa) 8888  MAXH Horizontal| 2:5.249-5.46 IM(-6dB) /31 187/28 WER/Pur Avg(RMS)  2Bmeec(Auto) 8000  2BETAUG Harizontal
Meter Corrected| Average . e PK . .
Marker Fre(g:ezr)\cy Reading| Det ?Jg;’;? Amp/C:);/BI;Itr/Pad Reading Limit I\ll(erg)m '()::::\I;Ilr::; Margin l-\(z[l)r:ust)h '-I(i:f‘?t Polarity
(dBuV) (dBuV/m)| (dBuV/m) (dB) €
1 * ** 535 44.32 Pk 34.4 -23.2 55.52 - - 74 -18.48 332 138 H
2 * ** 544662 | 49.35 Pk 34.5 -23.4 60.45 - - 74 -13.55 332 138 H
3 * ** 535 35.39 | RMS 34.4 -23.2 46.59 54 -7.41 - - 332 138 H
4 * **541748| 37.99 | RMS 34.4 -23.3 49.09 54 -4.91 - - 332 138 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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VERTICAL RESULT

| osTest Foeility: UL Morrisville 2019 Aug 8 13:47:08
Restricted Bondedge
Project Number: 12922855
15 Client: Microsoft (1867; #B9)
Test Location: S-SAC
Mode: 2Tx, 11acUHTI66, 5258MHz
185 Tested by: 11993
95
85
E Peak Limit £dBuU/m)
3 75
3
65 | 2
M AEFAgE I m e LAB Uy m
55 : : : .
3 e
o
41:
35
5.249 21, TMHz/ 5.46
Frequency (GHzJ
Range (6Hz) RBU/UB Ref/Attn Det/fvg Tupe Sweep Pte  #Sups/Mode Label Range (GHz) REH/UBUI Ref/Attn  Det/Avg Type Sueep Pie  ¥Sups/Mode Label
Meter Corrected| Average . - PK . .
Marker Fre(g:ezr)\cy Reading| Det ?Jg;’;? Amp/C:)(:/BI;Itr/Pad Reading Limit I\ll(erg)m '()::::\I;Iln::; Margin l-\(z[l):ust)h '-I(i:i[;t Polarity
(dBuv) (dBuV/m)| (dBuv/m) (dB) 8
1 * ** 535 49.18 Pk 34.4 -23.2 60.38 - - 74 -13.62 6 211 Vv
2 * **5.42779| 54.07 Pk 34.4 -23.4 65.07 - - 74 -8.93 6 211 Vv
3 * ** 535 38.69 | RMS 34.4 -23.2 49.89 54 -4.11 - - 6 211 Vv
4 * ** 540793 | 40.82 | RMS 34.4 -23.4 51.82 54 -2.18 - - 6 211 Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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HARMONICS AND SPURIOUS EMISSIONS

MID CHANNEL RESULTS

|qgTest Focility: UL Morrisville 2019 Aug 2 23:19:48
Radiated Emissions 3-Meters
= Project Number: 12922855
18 Client: Microsoft
Test Locotion: N-SAC
Mode: 2Tx, 1lac UHTI16B, 5258MHz
95 Tested by: 46726
=
8 i‘
Peak Limit C(dBulU/m2
7‘:
/E 7‘[ R B \‘
~
> 6': | l
@
o
~ Avg Limit (dBuU/m)
55 | S
4
a5 3
)
o J WEW i
- h"WmWV“'”mW W anesnk | -
M»\ W Al
2’:
1 14 8
Frequency (GHz)
Rangs (Gfiz) REU/ VB Ref/Attn Do e=p Pts  #5upe/fode L Ronge (Gi2) FEU/UBU Ref/Attn  Det/Avg Tupe Sacep Pls  Eups/fode Label
111%5. 88 W-6)/3Bk  87/8 Pl 6o HA H 1611518 MC-6)/3 81/ PERK/Par Aug(RHS)  fAuto 18k WA Hor-izontal
3:5.08-6.15 W6/ 167/18 P 5060 HAXH H
1,‘STest Facility: UL Morrisville 2819 Aug 2 23:19:48
Radioted Emissions 3-Meters
- Project Number: 12922855
16 Client: Microsoft
Test Location: N-SAC
Mole: 2Tx, 1lac UHTI1GB, 5258MHz
95 Tested by: 46726
8’:
Peak Limit (dBuU/m2
7K
2 UNII Non-Restricted (¢Bul J
S 5
2 6
[as}
-
z Avg Limit CdBuU/m)
55
9 8
2
a5
5 6
5] Q
1) SSSSUUURUSSRNRRRROUUOOY o, PO ¥ i, AN SO0, YTV
2‘:
1 8 8
Fregquency (GHz)
Rongs (i) REU/UB Ref/Attn Det/fvg Tupe Suesp Pts #5upe/iode  Lobel Ronge (@) REU/UBU Ref/Attn  Det/Avg Tupe Sucep Ple  Fsupe/fiode Lobel

Page 73 of 75

UL LLC
12 Laboratory Dr., RTP, NC 27709; USA

TEL:(919) 549-1400

This report shall not be reproduced except in full, without the written approval of UL LLC




REPORT NO: R12922855-E5
FCC ID: C3K1867

DATE: 2019-09-09
IC: 3048A-1867

RADIATED EMISSIONS

Frequency Metfer AT0067 [Amp/Cbl/Fltr/Pad Corre?ted Avg Limit [Margin P.ea.k PK. UNII !\Ion- PK. Azimuth|Height .
Markers (GHz) Reading| Det AF (dB) Reading (dBuv/m)| (dB) Limit |Margin|Restricted|Margin (Degs) | (cm) Polarity
(dBuv) (dBuVv/m) (dBuVv/m) (dBuV/m)| (dB) |(dBuv/m)| (dB)

* ** 249206 | 48.36 |PK-U| 32.5 -34.2 46.66 - - 74 -27.34 - - 266 115 H
* ** 249193 | 35.71 |ADR 32.4 -34.2 3391 54 -20.09 - - 266 115 H
* ** 28735 | 48.79 |PK-U| 32.5 -33.9 47.39 - - 74 -26.61 301 102 H
* ** 28735 | 36.43 |ADR 32.5 -33.9 35.03 54 -18.97 - - 301 102 H
* ** 248909 | 50.22 |PK-U| 32.4 -34.2 48.42 - - 74 -25.58 39 257 Vv
* ** 248918 | 38.09 |ADR 32.4 -34.2 36.29 54 -17.71 - - 39 257 Vv
* ** 287251 | 50.99 |PK-U| 32.5 -33.9 49.59 - - 74 -24.41 36 202 Vv
* ** 2 87255 | 38.72 |ADR 32.5 -33.9 37.32 54 -16.68 - - 36 202 Vv
* ** 17.73868| 34.55 |PK-U| 41.1 -20.3 55.35 - - 74 -18.65 27 174 H
* ** 17.73872| 22.17 |ADR 41.1 -20.4 42.87 54 -11.13 - - 27 174 H
* ** 17.73837| 34.31 |PK-U| 41.1 -20.3 55.11 - - 74 -18.89 61 288 Vv
* ** 17.73828| 22.09 |ADR 41.1 -20.3 42.89 54 -11.11 - - - 61 288 Vv
6.56253 45.23 |PK-U| 35.5 -30.7 50.03 - 68.2 -18.17| 295 371 H
6.56253 50.61 |PK-U[ 35.5 -30.7 55.41 68.2 -12.79| 356 203 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average

8.3. WORST-CASE BELOW 1GHz AND ABOVE 18 GHz

Radiated emissions below 1GHz, above 18GHz, and power line conducted emissions were

performed in worst-case test report R12922855-E11 (FCC ID: C3K1867, IC: 3048A-1867)
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9. AC LINE CONDUCTED EMISSIONS

Radiated emissions below 1GHz, above 18GHz, and power line conducted emissions were
performed in worst-case test report R12922855-E11 (FCC ID: C3K1867, IC: 3048A-1867).

10. SETUP PHOTOS

Please refer to 12922855-EP1 for setup photos

END OF TEST REPORT
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