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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: Portable Computing Device

MODEL: 1868

SERIAL NUMBER: See Section 5.4

DATE TESTED: 2019-07-07 to 2019-09-10

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:
%3 /q ey e
Jeffrey Moser Brian T. Kiewra
Operations Leader Project Engineer
UL — Consumer Technology Division UL — Consumer Technology Division
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REPORT NO: R12935938-E7 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

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 A RTP XI North Chamber
Chamber C RTP |X| South Chamber

UL LLC (RTP) is accredited by NVLAP, Laboratory Code 200246-0

4. SCOPE OF REPORT

This test report covers the radiated emissions and antenna port conducted emissions for model
1868 for 5.8 GHz 802.11a, n HT20, n HT40, and ac VHT80. Antenna port conducted emissions
data in this report is leveraged by model 1867. For model 1867, radiated emissions can be
found in UL report number R12922855-E7. For model 1868, AC mains line conducted
emissions and worst-case radiated emisisons can be found in UL report number R12935938-
E11.

For the antenna port conducted emissons portion of this report, the worst-case antenna gain
across both models was used to represent a worst-case scenario. Both models will be
implemented with the same power.

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.
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FCC ID: C3K1868 IC: 3048A-1868

5. CALIBRATION AND UNCERTAINTY

5.1. 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.

5.2. 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

5.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Radio Frequency (Spectrum Analyzer) 141.2 Hz
Occupied Channel Bandwidth 2.00%
RF output power, conducted 13 dB (PK)
’ 0.45 dB (AV)
RF output power, radiated (SAC) 4.52 dB
Power Spectral Density, conducted 2.47 dB
All emissions, radiated 5.17 dB
Temperature 2.26°C
Humidity 6.79%
DC Supply voltages 1.70%
Time 3.39%

Uncertainty figures are valid to a confidence level of 95%.
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6. EQUIPMENT UNDER TEST

6.1. 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.

6.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

5.8 GHz BAND (FCC)

Frequency Range Mode Output Output Power

(MHz) Power (mw)
(dBm)

5.8 GHz band, 2TX

5745-5825 802.11a CDD 21.62 145.21

5745-5825 802.11n HT20 SDM 21.54 142.56

5755-5795 802.11n HT40 SDM 21.69 147.57

5775 802.11ac VHT80 SDM 21.72 148.59

SISO and MIMO per chain power are set to the same level.

6.3. DESCRIPTION OF AVAILABLE ANTENNAS

Frequency Range | Antenna | Peak Gain (dBi) | Peak Gain (dBi)
(GHz) Type Chain 0 (Right) Chain 1 (Left)
Model 1867
2.4t02.48 0.7 2.6
5.15105.25 4.9 4.4
5.25105.35 PIFA 6.1 5.0
5.47105.72 7.2 5.5
5.725 t0 5.85 9.4 5.6
Model 1868
2.4t02.48 0.4 1.0
5.15105.25 3.6 2.2
5.25105.35 PIFA 5.2 3.5
5.47105.72 6.4 4.7
5.725 t0 5.85 7.8 4.5

The 5 GHz WLAN radio utilizes Chain 0 and chain 1.
NOTE: Antenna 1 = Chain O
Antenna 2 = Chain 1
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IC: 3048A-1868

6.4. SOFTWARE AND FIRMWARE

EUT N?J?nril?ér VDe I?s-li—gn OS Version BT Driver Version W\i/lzrgg\r/]er IES%Z;;(OS\;Vne)r
Roon1B08-TCC | oos210692757 | 119100 | MTEOS 16520 | 21.0.19157.20088 | 99.0.438 | 0D130P01P9596
Roon1808-TCC | oos216792757 | T I9100 | MTEOS 1.652.0 | 21.0.19157.20088 | 99.0438 | OD130PO3GE59
ROSTIOBTCC | 013886202757 | 119100 | MTEOS 16520 | 21.0.19157.20088 | 99.0438 | 0D130PO2KC59
ROSISOBTCC | 013891602757 | 1119100 | MTEOS 16520 | 21.0.19157.20088 | 99.0438 | 0D130P01S7596

6.5. WORST-CASE CONFIGURATION AND MODE

Radiated emissions below 1GHz, above 18GHz, and power line conducted emissions were
performed in worst-case test report R12935938-E11(FCC ID: C3K1868, IC: 3048A-1868).

Band edge and radiated emissions between 1GHz and 18 GHz 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: MCSO (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.

MIMO and SISO power are same setting per chain, therefore MIMO mode tested as worst-case
to cover SISO mode.
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6.6. 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 0D130P02KC596 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 12935938-EP1 for setup diagrams

Page 10 of 73

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: R12935938-E7
FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

7. 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)

Equil%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-SACO3 Gai”"?g%irzi”g 1- Various Various 2019-03-15 | 2020-03-15
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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IC: 3048A-1868

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

EquinDment Description Manufacturer Model Number Last Cal. Next Cal.
1-18 GHz
Double-Ridged
AT0072 Waveguide Horn ETS Lindgren 3117 2019-04-22 | 2020-04-22
Antenna, 1 to 18 GHz

Gain-Loss Chains

S-SAC03 Gainlass sing: 1- Various Various 2019-03-13 | 2020-03-13
Receiver & Software

SA0025 Spectrum Analyzer Agilent NOO030A 2019-02-28 | 2020-02-28

SOFTEMI EMI Software UL Version 9.5 NA NA
Additional Equipment used
s/n 181474409 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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Test Equipment Used — Antenna Port Conducted Testing (Morrisville)

Eqmlpl))ment Description Manufacturer Model Number Last Cal. Next Cal.
SA0027 PXA Signal Analyzer Keysight MY54490254 | 2019-05-15 | 2020-05-15
Technologies
s/n 160938893 Environmental Meter Fisher Scientific 14-650-118 2019-06-17 | 2020-06-17
224604-002 Coaxial Testing Cable Uti-flex UFA147A-0-0180- NA NA
200200
Antenna Port Antenna Port Software Antenna Version 10.0.1 NA NA
126431 ,
(PRE0128068) RF Power Meter Anritsu ML2495A 2019-04-30 | 2020-04-30
126430 Pulse Power Sensor, .

(PRE0128067) 300MHz to 40GHz Anritsu MA2411B 2019-04-30 | 2020-04-30
PWMO0O01 Keysight A ey
(PRE0136343) RF Power Meter Technologies N1912A 2019-06-14 | 2020-06-14

Peak and Avg Power .
PWS001 Keysight NE. A&
(PRE0137347) Sensor, 50MHz to Technologies N1921A 2019-05-06 | 2020-05-06
18GHz
. Keysight A A
T177 PSA Signal Analyzer Technologies E4446A 2019-04-22 | 2020-04-22
HI10090 Environmental Meter Fisher Scientific 17-E670X-80-1 2019-06-17 | 2020-06-17
Antenna Port Antenna Port Software Antenna Version 10.0.1 NA NA

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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8. MEASUREMENT METHOD

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

6 dB Emission BW: KDB 789033 D02 v02r01, Section C.2

99% Occupied BW: KDB 789033 D02 v02r01, Section D.

Conducted Output Power: KDB 789033 D02 v02r01, Section E.3.b (Method PM-G)

Power Spectral Density: KDB 789033 D02 v02r01, Section F

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.
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FCC ID: C3K1868

DATE: 2019-09-16
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9. ANTENNA PORT TEST RESULTS

9.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

5.8 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 3.979 4.026 0.988 98.83% 0.00 0.010
802.11n HT40 SDM 3.981 4.030 0.988 98.78% 0.00 0.010
802.11ac VHT80 SDM 3.965 4.012 0.988 98.83% 0.00 0.010
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REPORT NO: R12935938-E7 DATE: 2019-09-16
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FCC ID: C3K1868

DUTY CYCLE PLOTS

eysight Spectrum Analyzer - 46722, MOR. DFS == Neysght Speciram Analyzer - 472, MOR.DFS T
R [s0a_ac [ senseanT] [ Asonamo_ | 02:18:08 PVl 26,201 RL RE_ 500 AC | [ SENSEINT [ ALIGNAUTO 02:15:26 PM 1l 26,2018
Trig Delay-100.0 ps. #Avg Type: RMS TRACE] 56 Trig Delay-100.0 ps #Avg Type: RMS TRACE 56
PNO: Fast ~—»—  Trig: Video ! o PNO: Fast —»—  Trig: Video o
IFGain:Low Atten: 34 dB oerlP IFGain:Low Atten: 34 dB
AMKr3 2.132 ms AMKr3 4.026 ms
[9geidly__Ref 24.00 dBm -0.08 dB [0 geidly_Ref 24.00 dBm 0.34dB
140 140
sl O ‘ ‘ @ : ‘ ; w0 ®
60 160
%0 %0
360 0
460 0
560 RO . I
5.0 650
Center 5.785000000 GHz Span 0 Hz Center 5.785000000 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)|
Foic 5 X FocTon FURCTON VALUE
1N t 141208 1.05 dBm 1N t 137.4us 9 dBm
2 A1 t (A 2086 ms (A) 045dB 2 A1 t (a) 3979 ms (A) 026 dB
-4 a1 t (A 2.132ms (A) 0.08dB -‘ At t (a) 4.026 ms (A) 0.34dB
5 5 E
6 6
7 7
8 8
9 9
10 10
1 - 1 .
= Cgsmamus s Igsmams,
Keysight Spectrum Analyzer - 46722, MOR. DFS Keysight Spectrum Analyzer - 6722, MOR-DFS Tl
RL__ [ R [s500 Ac [ senseanT] [ Asonamo_ | RL RE_ [s00 Ac | [ SENSELINT [ ALIGNAUTO 02:44:35 PM 1l 26,2018
Trig Delay-100.0 s, #Avg Type: RMS | Trig Delay-100.0 s #Avg Type: RMS TRACE[T - 515 €
PNO: Fast ~—»—  T1ig: Video PNO: Fast —»—  Trig: Video TYPE
IFGain:Low Atten: 34 dB IFGain:Low Atten: 34 dB oerlP.
AMKr3 4.030 ms AMKr3 4.012 ms
19 geicly_Ref 24.00 dBm 2.49 dB| [0 geidly_Ref 24.00 dBm 0.34dB
140 140
400 40
R, il 2
N
60 te0 ‘
%0 %0
460 450
550 = 50 =
5.0 650
Center 5.755000000 GHz Span 0 Hz Center 5.775000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Res BW 8 MHz #VBW 50 MHz 13 ms (4001 pts)
T ] Ficion ] ruicronwon] -
136.1 us -7.59 dBm 1 141.2us 10.48 dBm
3.981ms (A) 433dB 2 3.965ms (A) 0.10dB
4.030 ms () 249dB -‘ 4.012ms (A) 0.34dB
5 =
6
7
8
9
10
. 1 I
s Cgsmamus s Igsmams,
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REPORT NO: R12935938-E7
FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

9.1.

LIMITS

99% BANDWIDTH

None; for reporting purposes only.

9.1.1. 802.11a MODE IN THE 5.8 GHz BAND

2TX Antenna 1 + Antenna 2 CDD MODE

Channel

Frequency

(MHz)

99% Bandwidth
Antenna 1l
(MHz)

99% Bandwidth
Antenna 2
(MHz)

Low

5745

17.017

16.754

Mid

5785

16.851

16.906

High

5825

16.950

16.919

MID CHANNEL

Keysight Spectrum Analyzer - APV9.9(060519),11993/44389, MOR-RP =S Keysight Spectrum Analyzer - APv9.9(060519).11993/44389, MOR-RP o) & )
L R [500 0C [ sensenT ALIGN AUTO [ 12:08:25 PMAug 05,2015 i R [508 OC | SENSEINT] ALIGN AJTO  [12:15:53 PMAuQ 05,2018
[Center Freq 5.785000000 GHz Center Freq: 5.785000000 GHz dio Std: None Frequency Center Freq 5.785000000 GHz Center Freq: 5.785000000 GHz Radio Std: None Frequency
_— == Trig: FreeRun Avg|Hold: 1001100 == Trig: Free Run ‘Avg|Hold: 1001100
#FGain:Low #Atten: 40 dB Radio Device: BTS #IFGain:Low #Atten: 40 dB Radio Device: BTS
Ref Offset 11.1 dB Ref Offset 11.1 dB
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
00 CenterFreq| CenterFreq|
o 5.785000000 GHz | 5.785000000 GHz
000
Center 5.785 GHz Span 40 MHz, Center 5.785 GHz Span 40 MHz CF Stej
#Res BW 300 kHz #VBW 910 kHz Sweep 1ms 4000000 MHz| #Res BW 300 kHz #VBW 910 kHz Sweep 1ms 4.000000 MH';
to Man| ito Man|
Occupied Bandwidth Total Power 23.4 dBm [o] ied Bandwidth Total Power 23.3 dBm —
16.851 MHz FreqOffset 16.906 MHz FreqOffset
Transmit Freq Error 8.392kHz  OBW Power 99.00 % OHe Transmit Freq Error “124Hz  OBW Power 99.00 % oHe
x dB Bandwidth 23.07 MHz xdB -26.00 dB x dB Bandwidth 27.37 MHz xdB -26.00 dB
figsmnus Tgsmaus
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REPORT NO: R12935938-E7
FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

9.1.2. 802.11n HT20 MODE IN THE 5.8 GHz BAND

2TX Antenna 1 + Antenna 2 SDM MODE

Channel|Frequency| 99% Bandwidth | 99% Bandwidth
Antenna 1 Antenna 2
(MHz) (MHz) (MHz)
Low 5745 18.104 18.002

Mid 5785

18.523

18.028

High 5825

18.030

18.215

MID CHANNEL

5.785000000 GHz|

(BB Keysight Spectrum Analyzer - APV9.9060519),11993/44389, MOR-RP o] & ) B Keysight Spectrum Analyzer - APV9.9(060519).11993/44389, MOR-RP. o)l & ms)
C " __]sia_boc [_senseanT ALIGN AUTO | 12:47:04 PM Aug 05, 2015 . W[50 DC SENSEANT] ALIGN AUTO _[12:39:45 PM ug 05, 2019
ICenter Freq 5.785000000 GHz Center Freq: 5.785000000 GHz Radio Std: None Frequency [Center Freq 5.785000000 GHz Center Freq: 5.785000000 GHz Radio Std: None Frequency
== Trig: Free Run Avg|Hold: 1001100 == Trig: Free Run Avg|Hold: 1001100
#FGain:Low  #Atten: 40 dB Radio Device: BTS #FGain:ow  #Atten: 40 dB Radio Device: BTS

Ref Offset 11.1 dB Ref Offset 11.1 dB
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log

CenterFreq Center Freq|

5.785000000 GHz|

Center 5.785 GHz Span 40 MHz
#Res BW 300 kHz #VBW 910 kHz Sweep 1ms
Occupied Bandwidth Total Power 23.4 dBm
18.523 MHz
Transmit Freq Error -73.743 kHz OBW Power 99.00 %
x dB Bandwidth 38.17 MHz xdB -26.00 dB
s fgsmams

Center 5.785 GHz

Span 40 MHz

4,000000 M #Res BW 300 KHz #VBW 910 KHz Sweep 1ms 4000000 Mo
Auto Man| lAuto Man|
[o] ied Bandwidth Total Power 22.9 dBm
Freq Offset| 18.028 MHz Freq Offset|
OHz Transmit Freq Error 11.562 kHz OBW Power 99.00 % OHz
x dB Bandwidth 24.12 MHz x dB -26.00 dB

Tlsrers

MID CHANNEL CHAIN 0

MID CHANNEL CHAIN 1
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REPORT NO: R12935938-E7
FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

9.1.3. 802.11n HT40 MODE IN THE 5.8 GHz BAND

2TX Antenna 1 + Antenna 2 SDM MODE

Channel

Frequency,

(MHz)

99% Bandwidth
Antenna 1l
(MHz)

99% Bandwidth
Antenna 2
(MHz)

Low

5755

37.091

36.457

High

5795

36.441

36.478

HIGH CHANNEL

[B Xeyvight Spectrum Anslyzer - APVI01(082719) 24253, CONDL =le B Keysight Spectrum Anayzer - APVI0062719) 24295, CONDL (o) s
L s00 I SENSEINT] [ AIGNAUTO [10:36:23 AMSep 10,2019 T & s0a oc SENSEINT] [ AIGNAUTO [1038:40 AMSep 10,2019
Center Freq: 5.795000000 GHz Radio Std: None Frequency [Center Freq 5.795000000 GHz Center Freq: 5.795000000 GHz Radio Std: None Frequency
—= Trig: FreeRun Avg|Hold: 1001100 —— Trig: FreeRun Avg|Hold: 1001100
#FGain:Low  #Atten: 40 dB Radio Device: BTS #FGainiow  #Atten: 40 dB Radio Device: BTS
Ref Offset 11.1 dB. Ref Offset 11.1 dB
10 dBidiv Ref 30.00 dBm 10 dBJdiv Ref 30.00 dBm
Log Log
o CenterFreq| 0.0 Center Freq|
c | 5.795000000 GHz 100 5795000000 GHz,
0 0
0 .
0 0
500
Center 5.795 GHz Span 80 MHz Center 5.795 GHz Span 80 MHz CFstep
#Res BW 510 kHz #VBW 1.6 MHz Sweep 1ms 8.000000 Mz #Res BW 510 kHz #VBW 1.6 MHz Sweep 1ms 8.000000 MHz|
Auto Man| Auto Man|
Occupied Bandwidth Total Power 23.2 dBm o] Bandwidth Total Power 21.8 dBm
36.441 MHz FreqOffset 36.478 MHz FreqOffset
Transmit Freq Error -4.681 kHz OBW Power 99.00 % Oz Transmit Freq Error 25.693 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 45.57 MHz xdB -26.00 dB x dB Bandwidth 44.50 MHz xdB -26.00 dB
s Tgsmmus = LS
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REPORT NO: R12935938-E7 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

9.1.4. 802.11ac VHT80 MODE IN THE 5.8 GHz BAND

2TX Antenna 1 + Antenna 2 SDM MODE

Channel|Frequency| 99% Bandwidth | 99% Bandwidth
Antenna l Antenna 2
(MHz) (MHz) (MHz)

Mid 5775 75.158 76.565

MID CHANNEL

[ B Keysight Spectrum Analyzer - APV100.1(072319) 24293, [N B Keysight Spectrum Analyzer - APV10.01(072319), 24283, o) )
L [502_oC [ sensenT ALIGN AUTO _[08:16:29 AM Aug 12, 2019 L R [500 DOC | SENSEINT] ALTGN 08:23:42 44 Aug 12, 2019
ICenter Freq 5.775000000 GHz Center Freq: 5.775000000 GHz Radio Std: None Frequency [Center Freq 5.775000000 GHz Center Freq: 5.775000000 GHz Radio Std: None Frequency
_— Trig: Free Run Avg|Hold: 1001100 == Trig: Free Run Avg|Hold: 1001100
#FGain:Low #Atten: 40 dB Radio Device: BTS #IFGain:Low #Atten: 40 dB Radio Device: BTS
Ref Offset 11.1 dB Ref Offset 11.1 dB
10 dB/div Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log T Log
200 ‘ CenterFreq| a0 CenterFreq|
| T 5775000000 GHz 10 5.775000000 GHz
000 0 }
00 10
100
4
500
500
Center 5.775 GHz Span 160 MHz CF Ste; Center 5.775 GHz Span 160 MHz| CF Stej
#Res BW 1 MHz #VBW 3 MHz Sweep 1ms| 16.000000 MH’; #Res BW 1 MHz #VBW 3 MHz Sweep 1ms 16.000000 MH';
lAuto Man| lAuto Man|
Occupied Bandwidth Total Power 22.0 dBm O idth Total Power 22.5 dBm
75.158 MHz FreqOffset 76.565 MHz Freqoffset
Transmit Freq Error 10.992 kHz OBW Power 99.00 % OHz Transmit Freq Error 120.05 kHz OBW Power 99.00 % OHz
x dB Bandwidth 84.86 MHz xdB -26.00 dB x dB Bandwidth 156.1 MHz xdB -26.00 dB
s Igsmanus e Tglsmaus
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REPORT NO: R12935938-E7
FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

9.2. 6dB BANDWIDTH

LIMITS

FCC §15.407 (e)
RSS-247 6.2.4.1

The minimum 6 dB bandwidth shall be at least 500 kHz.

9.2.1. 802.11a MODE IN THE 5.8 GHz BAND

2TX Antenna 1 + Antenna 2 CDD MODE

Channel|Frequency| 6 dBBW | 6 dB BW |Minimum
Ant 1 Ant 2 Limit
(MHz) (MHz) (MHz) (MHz)
Low 5745 16.585 16.525 0.5

Mid

5785

15.795

16.365

0.5

High

5825

16.295

16.570

0.5

144

5720

3.9270

3.9460

0.5

MID CHANNEL

[ Keysight Spectrum Anelyzer - APV2.9(060519) 11993/4438, MOR-RP Lo & s B Keysight Spectrum Analyzer - APV9(060519) 1993/4438, MOR-R HE=
L W [0 oc [ senseant ALIGN AUTO = . W[50 DC SENSENT] ALIGN AUTO F
Center Freq 5.785000000 GHz. ) #Avg Type: RMS requency [Center Freq 5.785000000 GHz ) #Avg Type: RMS requency
PNG-Fast == Trig: FreeRun Avg|Hold: 2020 PNO: Fast = Trig: Free Run Avg|Hold: 20/20
IFGain:Low  #Atten: 30 dB \FGaintLow  #Atten: 30 dB
Auto Tune| Auto Tune|
Ref Offset 11.1 dB Ref Offset 11.1 dB
10 dgidiv. - Ref 20.00 dBm 10 dBidiv  Ref 20.00 dBm
Log Log
CenterFreq Center Freq|
5.785000000 GHz 100 5.785000000 GHz
Vi ¢ % 3
StartFreq N StartFreq|
5760000000 GHz 5760000000 GHz
Stop Freq Stop Freq|
5.810000000 GHz 5.810000000 GHz
!
CF Step p CF Step
5.000000 MHz] : 5.000000 MHz|
Auto Man| lAuto Man|
- Freq Offset| Freq Offset|
E 0 He| 0 He|
ICenter 5.78500 GHz Span $0.00 MHz Center 5.78500 GHz Span 50.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (10001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (10001 pts)
[ [A—
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REPORT NO: R12935938-E7
FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

9.2.2. 802.11n HT20 MODE IN THE 5.8 GHz BAND

2TX Antenna 1 + Antenna 2 SDM MODE

Channel|Frequency| 6 dBBW [ 6 dB BW |Minimum
Ant 1 Ant 2 Limit
(MHz) (MHz) (MHz) (MHz)
Low 5745 17.375 17.580 0.5

Mid 5785

17.590 17.615

0.5

High 5825

17.795 17.670

0.5

144 5720

3.8360 3.7990

0.5

MID CHANNEL

[ Keysight Spectrum Analyzer - APV3.9(060519),11993/4438, MOR-RP Lo & sl B8 Keysight Spectrum Analyzer - APV.9(060519) 1993/4438, MOR-RP e
L w10 oc ALIGN AUTO . W [s00 DC N
ICenter Freq 5.785000000 GHz. #Avg Type: RMS Frequency [Center Freq 5.785000000 GHz ) #Avg Type: RMS Frequency
PNO: Fast —~ AvglHold: 20120 PNG-Fast == Trig: Free Run Avg|Hold: 20/20
IFGain:Low IFGain:Low  #Atten: 30 dB
Auto Tune| Auto Tune|
Ref Offset 11.1 dB Ref Offset 11.1 dB
10 dgidiv - Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log Log
CenterFreq CenterFreq|
5.785000000 GHz 100 5.785000000 GHz
5 0 | . R
StartFreq| N StartFreq|
! 5760000000 GHz 100 5760000000 GHz
Stop Freq Stop Freq|
5810000000 GHz 5.810000000 GHz
CF Step p CF Step
5.000000 MHz] : 5.000000 MHz|
Auto Man| lAuto Man|
- Freq Offset| Freq Offset|
E 0 He| 0 He|
ICenter 5.78500 GHz Span $0.00 MHz Center 5.78500 GHz Span 50.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (10001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (10001 pts)
[ [A—
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REPORT NO: R12935938-E7
FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

9.2.3. 802.11n HT40 MODE IN THE 5.8 GHz BAND

2TX Antenna 1 + Antenna 2 SDM MODE

Channel|Frequency| 6 dBBW | 6 dB BW |Minimum
Ant1 Ant 2 Limit
(MHz) (MHz) (MHz) (MHz)
Low 5755 36.55 36.39 0.5

High

5795

36.53

36.42

0.5

142

5710

3.294

3.307

0.5

LOW CHANNEL

[B3 Keysight Spectrum Analyzer - APV39 060519 11593/44329, MOR. Kb (= o s B Keysight Spectrum Analyzer - APv3.9 060515 11593/44369, MOR.Fb oo )
L W [sia Oc [ senseant ALIGN AUTO = . w_ [sio bc | [ [ sensean] T ALIGN AUTO F
Center Freq 5.755000000 GHz. ) #Avg Type: RMS requency [Center Freq 5.755000000 GHz ) #Avg Type: RMS requency
PNG-Fast == Trig: FreeRun AvglHold: 2020 PNO: Fast == Trig: Free Run Avg|Hold: 20/20
IFGain:low  #Atten: 30 dB IFGain:ow  #Atten: 30 dB
Auto Tune| Auto Tune|
Ref Offset 11.1 dB Ref Offset 11.1 dB
10 dB/div Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log Log
CenterFreq Center Freq|
5755000000 GHz 100 5.755000000 GHz
W o StartFreq| W o StartFreq|
o 5705000000 GHz 5705000000 GHz
Stop Freq Stop Freq|
5.805000000 GHz 5.805000000 GHz
CF Step P CF Step
10.000000 MHz| : 10.000000 MHe|
Auto Man| lAuto Man|
. Freq Offset| Freq Offset|
h 0 He| 0 He|
ICenter 5.75500 GHz Span 100.0 MHz Center 5.75500 GHz Span 100.0 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.000 ms (10001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 4.000 ms (10001 pts)
iso [ [
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REPORT NO: R12935938-E7
FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

9.2.4. 802.11ac VHT80 MODE IN THE 5.8 GHz BAND

2TX Antenna 1 + Antenna 2 SDM MODE

Channel|Frequency| 6 dB BW | 6 dB BW [Minimum
Ant1l Ant 2 Limit
(MHz) (MHz) (MHz) (MHz)
Mid 5775 72.80 73.60 0.5
138 5690 3.176 3.225 0.5

MID CHANNEL

B Keysight Spectram Analyee - APv39 0R0519) 11593/ 44385, MOR. R B Keysight Spectram Analyer - APV3 S 060515 11583/ 44365, MOR. R
L w0 OC [ senseant VAUTO . w_ [so9 bc | [ [ senseann] T LIGN AUTO
ICenter Freq 5.775000000 GHz #Avg Type: RMS [Center Freq 5.775000000 GHz #Avg Type: RMS
NG ig: Free R Avg|Hold: 20120 PNO: Fast —— ig: Free Ry AvglHold: 20/20
IFGain:Low #Atten: 30 dB FGain:Low #Atten: 30 dB.
Ref Offset 11.1 dB Ref Offset 11.1 dB
10 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log Log
100
3/
% $ % ()
100 0
800
ICenter 5.7750 GHz Span 200.0 MHz Center 5.7750 GHz Span 200.0 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 8.000 ms (10001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 8.000 ms (10001 pts)
[ ” [
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REPORT NO: R12935938-E7 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

9.3. OUTPUT POWER AND PSD

LIMITS

FCC §15.407
Band 5.15-5.25 GHz

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density
shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of directional gain
greater than 6 dBi are used, both the maximum conducted output power and the maximum
power spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.

Bands 5.25-5.35 GHz and 5.47-5.725 GHz

The maximum conducted output power over the frequency bands of operation shall not exceed
the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26 dB emission bandwidth in
megahertz. In addition, the maximum power spectral density shall not exceed 11 dBm in any 1
megahertz band. If transmitting antennas of directional gain greater than 6 dBi are used, both
the maximum conducted output power and the maximum power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

Band 5.725-5.85 GHz

The maximum conducted output power over the frequency band of operation shall not exceed 1
W. In addition, the maximum power spectral density shall not exceed 30 dBm in any 500-kHz
band. If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum
conducted output power and the maximum power spectral density shall be reduced by the
amount in dB that the directional gain of the antenna exceeds 6 dBi. However, fixed point-to-
point U-NII devices operating in this band may employ transmitting antennas with directional
gain greater than 6 dBi without any corresponding reduction in transmitter conducted power.
Fixed, point-to-point operations exclude the use of point-to-multipoint systems, omnidirectional
applications, and multiple collocated transmitters transmitting the same information.

RSS-247

Band 5.15-5.25 GHz

The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10B, dBm, whichever power is
less. B is the 99% emission bandwidth in megahertz. The e.i.r.p. spectral density shall not
exceed 10 dBm in any 1.0 MHz band.

Band 5.25-5.35 GHz
The maximum conducted output power shall not exceed 250 mW or 11 + 10 log10B, dBm,
whichever is less. The power spectral density shall not exceed 11 dBm in any 1.0 MHz band.

The maximum e.i.r.p. shall not exceed 1.0 W or 17 + 10 log10B, dBm, whichever is less. B is
the 99% emission bandwidth in megahertz. Note that devices with a maximum e.i.r.p. greater
than 500 mW shall implement TPC in order to have the capability to operate at least 6 dB below
the maximum permitted e.i.r.p. of 1 W.
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REPORT NO: R12935938-E7
FCC ID: C3K1868

Bands 5.47-5.6 GHz and 5.65-5.725 GHz
The maximum conducted output power shall not exceed 250 mW or 11 + 10 log10B, dBm,
whichever is less. The power spectral density shall not exceed 11 dBm in any 1.0 MHz band.

The maximum e.i.r.p. shall not exceed 1.0 W or 17 + 10 log10B, dBm, whichever is less. B is
the 99% emission bandwidth in megahertz. Note that devices with a maximum e.i.r.p. greater
than 500 mW shall implement TPC in order to have the capability to operate at least 6 dB below
the maximum permitted e.i.r.p. of 1 W.

Band 5.725-5.85 GHz

The maximum conducted output power shall not exceed 1 W. The power spectral density shall
not exceed 30 dBm in any 500 kHz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the power spectral density
shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.
However, fixed point-to-point devices operating in this band may employ transmitting antennas
with directional gain greater than 6 dBi without any corresponding reduction in transmitter
conducted power. Fixed point-to-point operations exclude the use of point-to-multipoint systems,
omnidirectional applications and multiple collocated transmitters transmitting the same
information.

TEST PROCEDURE

The measurement method used for output power is KDB 789033 D02 v02r01, Section E.3.b
(Method PM-G).

The measurement method used for power spectral density is KDB 789033 D02 v02r01, Section
F.

DIRECTIONAL ANTENNA GAIN

For2 TX:

Tx chains are uncorrelated for power and correlated for PSD for CDD MIMO mode and
uncorrelated for both power and PSD for SDM MIMO mode. The directional gains are as
follows:

Chain 0 | Chain 1 | Uncorrelated Chains Correlated Chains
Antenna | Antenna Directional Directional
Band Gain Gain Gain Gain
(GHz) (dBi) (dBi) (dBi) (dBi)
1868
58 | 78 | a5 | 6.46 9.32
1867
58 | 94 | 56 | 7.90 10.72
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REPORT NO: R12935938-E7
FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

2TX Antenna 1 + Antenna 2 CDD MODE (FCC+IC)

Antenna Gain and Limit

9.3.1. 802.11a MODE IN THE 5.8 GHz BAND

Channel| Frequency |Directional|Directional|FCC/ISED |FCC/ISED
Gain Gain Power PSD
for Power | for PSD Limit Limit
(MHz) (dBi) (dBm) (dBm) (dBm/
500KHz)
Low 5745 7.90 10.72 28.10 25.28
Mid 5785 7.90 10.72 28.10 25.28
High 5825 7.90 10.72 28.10 25.28
144 5720 7.90 10.72 28.10 25.28
| Duty Cycle CF (dB)] 0.09 [Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency |Antenna 1| Antenna 2 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5745 18.56 18.60 21.59 28.10 -6.51
Mid 5785 18.53 18.53 21.54 28.10 -6.56
High 5825 18.56 18.65 21.62 28.10 -6.48
144 5720 14.43 14.49 17.47 28.10 -10.63
PSD Results
Channel| Frequency |Antenna 1| Antenna 2 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm/ (dBm/ (dBm/ (dBm/ (dB)
500KHz) 500KHz) | 500KHz) | 500KHz)
Low 5745 3.896 4.297 7.201 25.28 -18.08
Mid 5785 4.299 4.302 7.401 25.28 -17.88
High 5825 4.184 4.346 7.366 25.28 -17.91
144 5720 0.874 1.563 4.332 25.28 -20.95
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DATE: 2019-09-16
IC: 3048A-1868

LOW CHANNEL

[B5 Keysight Spectrum Analyzer - APVI0D 1(072319).24293, MOR-RP. (= o s B8 Keysight Spectrum Analyzer APVIO01(072319) 2429, MOR-RP. =
[ oC [ senseant ALIGN AUTO [ 12:03:09 PM Aug 15, 201 = s W[50 DC [ AtanaUTo 5
enter Freq 5.745000000 GHz ) #Avg Type: RMS ACE] 56 requency ICenter Freq 5.745000000 GHz ) #Avg Type: RMS requency
PNO: Fast —— Trig: Free Run Avg|Hold: 1001100 TYPE(A PNO: Fast —+—~ 1rig: Free Run AvglHold: 1001100
IFGain:Low  #Atten: 30 dB o=l IFGain:Low  #Atten: 30 dB
= Auto Tune| - Auto Tune|
Ref Offset 1.4 dB Wkr2 §.741 9 GHZ Ref Offset 111 a8 MKr2 5.743 80 GHZ]
[9geidiv_ Ref 30.00 dBm 3.896 dBm| 19 gBidly_Ref 30.00 dBm 4.297 dBm|
CenterFreq Center Freq|
w0 5.745000000 GHz 200 5.745000000 GHz
10¢ 10
0 StartFreq . StartFreq|
S0 5.695000000 GHz o ¢ 5720000000 GHz
o StopFreq e StopFreq
5.795000000 GHz 5770000000 GHz
200 200
. CFSte . CF Step
: 10.000000 MHz| - 5.000000 MHz|
Auto Man| lAuto Man|
100 00
0 Freq Offset| o Freq Offset|
’ 0 Hz| b 0 He|
500 600
ICenter 5.74500 GHz Span 100.0 MHz Center 5.74500 GHz Span 50.00 MHz|
#Res BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (1001 pts) #Res BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (1001 pts)|
s Tgsrs = s
[B3 Keysight Spectrum Analyzer - APVI0D 1(072319).24253, MOR-RP. (= o s B8 Keysight Spectrum Analyzer - APVI001(072319) 2429, MOR-RP. (oo s
TR T senseanT ALTGN AUTO . W [s00 bC SenseanT] [ AlGnATo [120649PMAI
) g Type: Frequency [Center Freq 5.785000000 GHz ) #Avg Type: RMS TRACE] Frequency
Fast == Trig: FreeRun Avg|Hold: 1001100 PNG-Fast == Trig: Free Run Avg|Hold: 1001100
IFGain:Low  #Atten: 30 dB \FGaintLow . #Atten: 30 dB
Auto Tune| Auto Tune|
Ref Offset 11.1 dB Mkr2 5 777050 GHz Ref Offset 114 dB Mkr2 5 771 55 GHZ]
[0deidv__Ref 30.00 dBm 4.299 dBm 10deidy_Ref 30.00 dBm 4.302 dBm
og og
CenterFreq Center Freq|
00 5.785000000 GHz 20 5.785000000 GHz
100 10
. StartFreq . StartFreq|
S0 5760000000 GHz am ¢ 5760000000 GHz
oo StopFreq e StopFreq
5810000000 GHz 5.810000000 GHz
200 200
- CF Step| - CF Step|
B 5.000000 MHz| . 5.000000 MHz|
Auto Man| lAuto Man|
100 ot
. Freq Offset| o Freq Offset|
: 0 Hz| b 0 He|
Center 5.78500 GHz Span 50.00 MHz| Center 5.78500 GHz Span 50.00 MHz
#Res BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (1001 pts) #Res BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (1001 pts)|
= [— = [A—
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REPORT NO: R12935938-E7
FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

HIGH CHANNEL

[BE Keyeight Spectram Analyzer - APVI0.01(072319) 24293, MOR-RP T @ Jme) [ Keysight Spectrum Analyzer - APVI001(072319), 24253, MOR-RP. = Lo e
L S02  DC T senseant] ALIGN AUTO [12:10:49 PM Aug 15, 2019 L RF 500 DC SENSEINT] ALIGN AUTO  [12:13:13 P Aug 15,2018
. Vg Type: RMS el 5isg|  Freauency Center Freq 5.825000000 GHz ) #Avg Type: RMS el 5 sg|  Frequency
0 Fast —»— Trig: Free Run AvglHold: 1001100 TYRE|A PNO-Fast —»— Trig: Free Run AvglHold: 1001100 TYRE(A
IFGain:Low #Atten: 30 dB oeTlA IFGain:Low #Atten: 30 dB oeT/A
Auto Tune| Auto Tune|
Ref Offset 11.1 dB Ref Offset 11.1 dB
19 gmiciv__ Ref 30.00 dBm [9giciv__Ref 30.00 dBm
CenterFreq CenterFreq|
200 $5.825000000 GHz| 00 5.825000000 GHz|
. <> StartFreq v <> StartFreq|
- 9 5.800000000 GHz oo {03 5.800000000 GHz
oo Stop Freq| Stop Freq|
$5.850000000 GHz| 5.850000000 GHz|
o0 CF Step CF Step
$5.000000 MHz| 5.000000 MHz|
|Auto Man| lAuto Man
~ Freq Offset| Freq Offset|
o OHz 0Hz
ICenter 5.82500 GHz Span §0.00 MHz Center 5.82500 GHz Span 50.00 MHz
#Res BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (1001 pts) #Res BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (1001 pts)
vse Tysams = Tglsatus,
H# Agilent 03:21:37 Aug 19, 2019 L Measure 3% Agilent B8:32:15 Aug 19, 2919 L Measure
APv10.8.1(A72319),46882, MOR-CONL Mkr2 5.727 85 GHz APv19.0.1(872319),48882, MOR-CONL Mkr2 5.725 65 GHz
Ref 38 dBm #Atten 36 dB 8.874 dBm Meas Off Ref 38 dBm #Htten 30 dB 1.563 dBm Meas Off
#Aug ] #Avg
Log | Log
18 16
4B/ Channel Power| 4B/ Channel Power
OFfst B Offst 2
111 s 111 |
4B y Occupied BH dB Occupied BK
ACP ACP
#PAvg #PAvg 3
108 168 i2d
WL 52 2 Multi Carrier HL 52 Multi Carrier
3 F Power| | [*3F Power
AA AR
E(f): Power Stat £(bx Power Stat
FTun ceor| | [FTun CCDF|
Swp Swp
Start 5695 00 GHz Stop 5.745 00 Gz Jlorel | [ster 5695 o6 GH Stop 5.745 06 Ghz e
#Res BH 510 kHz #YBH 1.5 MHz Sweep 1 ms (1001 prs) #Res BH 518 kHz #YBH 1.5 MHz Sweep 1 ms (1601 pts)
| |
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REPORT NO: R12935938-E7
FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

2TX Antenna 1 + Antenna 2 SDM MODE (FCC+IC)

Antenna Gain and Limit

9.3.2. 802.11n HT20 MODE IN THE 5.8 GHz BAND

Channel| Frequency |Directional|Directional|FCC/ISED |FCC/ISED
Gain Gain Power PSD
for Power | for PSD Limit Limit
(MHz) (dBi) (dBm) (dBm) (dBm/
500KHz)
Low 5745 7.90 7.90 28.10 28.10
Mid 5785 7.90 7.90 28.10 28.10
High 5825 7.90 7.90 28.10 28.10
144 5720 7.90 7.90 28.10 28.10
| Duty Cycle CF (dB)] 0.00 [Included in Calculations of Corr'd Power & PSD |
Output Power Results
Channel | Frequency |Antenna 1| Antenna 2 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5745 18.45 18.59 21.53 28.10 -6.57
Mid 5785 18.56 18.50 21.54 28.10 -6.56
High 5825 18.39 18.54 21.48 28.10 -6.62
144 5720 16.55 16.45 19.51 28.10 -8.59
PSD Results
Channel| Frequency |Antenna 1| Antenna 2 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm/ (dBm/ (dBm/ (dBm/ (dB)
500KHz) 500KHz) | 500KHz) | 500KHz)
Low 5745 3.732 4.183 6.974 28.10 -21.13
Mid 5785 3.799 3.596 6.709 28.10 -21.39
High 5825 4.006 3.565 6.801 28.10 -21.30
144 5720 3.928 4.111 7.031 28.10 -21.07
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REPORT NO: R12935938-E7 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

LOW CHANNEL

[B5 Keysight Spectrum Analyzer - APVI0D 1(072319).24293, MOR-RP. (= o s B8 Keysight Spectrum Analyzer APVIO01(072319) 2429, MOR-RP. =
[ oC [ senseant ALIGN AUTO [ 12:17:59 PM Aug 15, 201 = s W[50 DC Sense [ AtaNao 12 5
enter Freq 5.745000000 GHz ) #Avg Type: RMS TRACE[T 305 6 requency ICenter Freq 5.745000000 GHz ] #Avg Type: RMS a requency
PNO: Fast —— Trig: Free Run Avg|Hold: 1001100 TYPE(A v PNO: Fast —+—~ 1rig: Free Run AvglHold: 1001100
IFGain:Low  #Atten: 30 dB o=l IFGain:Low  #Atten: 30 dB
Auto Tune| - Auto Tune|
Ref Offset 11.1 dB Mir2 5.738 85 GHz Ref Offset 111 dB Mkr2 5.743 75 GHZ]
[9geidiv_ Ref 30.00 dBm 3.732 dBm| 19 gBidly_Ref 30.00 dBm 4.183 dBm|
CenterFreq Center Freq|
w0 5.745000000 GHz 200 5.745000000 GHz
10¢ 10
. StartFreq . StartFreq|
S0 T 5720000000 GHz o P 5720000000 GHz
o StopFreq e StopFreq
5770000000 GHz 5770000000 GHz
00 200
o y CFstep
: 5.000000 MHz| - 5.000000 MHz|
Auto Man| lAuto Man|
00 00
0 Freq Offset| o Freq Offset|
’ 0 Hz| b 0 He|
500 600
ICenter 5.74500 GHz Span 50.00 MHz Center 5.74500 GHz Span 50.00 MHz|
#Res BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (1001 pts) #Res BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (1001 pts)|
s Tgsrs = s
B Keyight Spectram Anatyzer - AP0 1(072319) 24293, MOR. R oo s B Keyeight Spectram Analyzer - APVI0 0 1(072319) 24293, MOR. R =l e
[ [ senseant ALIGN AUTO . W[50 DC SENSEANT] [ AUGNAUTO [12:20:43 PMAug
) g Type: Frequency [Center Freq 5.785000000 GHz ) #Avg Type: RMS TRACE] Frequency
Fast == Trig: FreeRun Avg|Hold: 1001100 PNG-Fast == Trig: Free Run Avg|Hold: 1001100
IFGain:Low  #Atten: 30 dB \FGaintLow . #Atten: 30 dB
Auto Tune| Auto Tune|
Ref Offset 11.1 dB Mkr2 5.]3;2 GHz Ref Offset 114 dB Mkr2 5 737 35 GHZ
[0deidv__Ref 30.00 dBm 3.799 dBm) 10deidy_Ref 30.00 dBm 3.596 dBm|
og og
CenterFreq Center Freq|
00 5.785000000 GHz 20 5.785000000 GHz
100 0
[ StartFreq 3 StartFreq|
S0 5.735000000 GHz am ) 5760000000 GHz
oo StopFreq e StopFreq
5.835000000 GHz 5.810000000 GHz
200 200
- CF Step| - CF Step|
B 10.000000 MHz| . 5.000000 MHz|
Auto Man| lAuto Man|
100 ot
. Freq Offset| o Freq Offset|
: 0 Hz| b | 0 He|
Center 5.78500 GHz Span 100.0 MHz| Center 5.78500 GHz Span 50.00 MHz
#Res BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (1001 pts) #Res BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (1001 pts)|
= [— = [A—
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REPORT NO: R12935938-E7
FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

HIGH CHANNEL

[BE Keyeight Spectram Analyzer - APVI0.01(072319) 24293, MOR-RP T @ Jme) [ Keysight Spectrum Analyzer - APVI001(072319), 24253, MOR-RP. = Lo e
[ 500 DC T senseant] ALTGN AUTO |12:24:12 PMAug 15,2019 L RF 500 DC SENSEINT] ALIGN AUTO [ 12:25:43 PM Aug 15,2010
ICenter Freq 5.825000000 GHz ) vg Type: RMS TRACE[, 035 Frequency [Center Freq 5.825000000 GHz ) #Avg Type: RMS TRACE 56 Frequency
0 Fast —»— Trig: Free Run AvglHold: 1001100 TYRE|A PNO-Fast == Trig: Free Run AvglHold: 1001100 TYRE(A
IFGain:Low #Atten: 30 dB oeTlA IFGain:Low #Atten: 30 dB oeT/A
Auto Tune| Auto Tune|
Ref Offset 11.1 dB Ref Offset 11.1 dB
19 geidiv_Ref 30.00 dBm 19 geidiv_ Ref 30.00 dBm
CenterFreq CenterFreq|
200 $5.825000000 GHz| 20 5.825000000 GHz|
00 100
[} StartFreq| ¢ StartFreq|
- ) 5.800000000 GHz . O 5.800000000 GHz
oo StopFreq StopFreq
$5.850000000 GHz| 5.850000000 GHz|
o0 CF Step CF Step
$5.000000 MHz| 5.000000 MHz|
lauto Man| lauto Man
0 4
. Freq Offset| Freq Offset|
. OHz 0Hz
ICenter 5.82500 GHz Span §0.00 MHz Center 5.82500 GHz Span 50.00 MHz
#Res BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (1001 pts) H#Res BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (1001 pts)
s Igsmarus se Tgismaus
Agilent 14:35:26 Aug 3, 2619 L Measure 3 Agilent 14:41:30 Aug 8, 2019 L Measure
APv16.0.1(072319),40882, MOR-CONL Mkr2 5.725 85 GHz| APv16.0.1(872319),485882, MOR-CON1 Mkr2 5.727 28 GHz
Ref 3@ dBm #ftten 30 dB 3.928 dBm Meas Off Ref 38 dBm #fitten 30 dB 4.111 dBm Meas Off
Ry #Fvg
Log Log
10 Channel Power| 19 Channel Power
dB/ dB/
Offst 2 Dffst z
11 2, il 2
dB Occupied BW dB Occupied BH
ACP ACP
#PAvg 3 #PAvg S
160 k4 168
WL s2 Multi Carrier, L 52 Multi Carrier
83 F Power s3F Power
AR AA
Ect Power Stat £(bx Power Stat
FTun CCDF FTun CCDF
Swp Swp
Start 5,695 80 Gz Stop 5,745 08 Gz 1”‘0’{3 Stert 5535 00 OHz Stop 5.745 08 OHz 1”‘0’{2
#Res BH 510 kHz #UBH 1.5 MHz Sweep 1 ms (1001 pts) #Res BH 518 kHz #BH 1.5 MHz Sweep 1 ms (1881 pts)
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REPORT NO: R12935938-E7
FCC ID: C3K1868

DATE: 2019-09-16

9.3.3. 802.11n HT40 MODE IN THE 5.8 GHz BAND

2TX Antenna 1 + Antenna 2 SDM MODE (FCC+IC)

Antenna Gain and Limit

IC: 3048A-1868

Channel | Frequency | Directional | Directional | FCC/ISED | FCC/ISED
Gain Gain Power PSD
for Power for PSD Limit Limit
(MHz) (dBi) (dBm) (dBm) (dBm/
500KHz)
Low 5755 7.90 7.90 28.10 28.10
High 5795 7.90 7.90 28.10 28.10
142 5710 7.90 7.90 28.10 28.10
| Duty Cycle CF (dB)l 0.00 Included in Calculations of Corr'd Power

Output Power Results

Channel | Frequency | Antenna 1 | Antenna 2 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5755 18.68 18.67 21.69 28.10 -6.41
High 5795 18.74 18.52 21.64 28.10 -6.46
142 5710 16.13 15.99 19.07 28.10 -9.03
PSD Results
Channel | Frequency | Antenna 1 | Antenna 2 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm/ (dBm/ (dBm/ (dBm/ (dB)
500KHz) 500KHz) 500KHz) 500KHz)
Low 5755 0.742 0.887 3.825 28.10 -24.27
High 5795 0.417 0.300 3.369 28.10 -24.73
142 5710 2.317 2.951 5.656 28.10 -22.44
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REPORT NO: R12935938-E7
FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

LOW CHANNEL

[B5 Keysight Spectrum Analyzer - APVI0D 1(072319).24293, MOR-RP. (= o s B8 Keysight Spectrum Analyzer APVIO01(072319) 2429, MOR-RP. =
[ oC [ senseant ALIGN AUTO [ 12:30:11 PMAug 15, 201 = s W [500 DC [ AtanaUTo 5
enter Freq 5.755000000 GHz ) #Avg Type: RMS ACE] 56 requency ICenter Freq 5.755000000 GHz ) #Avg Type: RMS requency
0:Fast = Trig: FreeRun Avg|Hold: 1001100 TYPE(A PNO: Fast —+—~ 1rig: Free Run AvglHold: 1001100
IFGain:Low  #Atten: 30 dB o=l IFGain:Low  #Atten: 30 dB

= Auto Tune| - Auto Tune|

Ref Offset 114 dB MKkr2 5.764 5 GHZ Ref Offset 111 08 Mkr2 5.750 1 GHZ]

[9geidiv_ Ref 30.00 dBm 0.742 dBm| 19 gBidly_Ref 30.00 dBm 87 dBm)

CenterFreq Center Freq|
w0 5755000000 GHz 200 5.755000000 GHz
10¢ 10

StartFreq StartFreq|
S0 5705000000 GHz o ¢ . 5705000000 GHz
o StopFreq e StopFreq
5.805000000 GHz 5.805000000 GHz
200 200
. CFSte . CF Step
: 10.000000 MHz| - 10.000000 MHz|
Auto Man| lAuto Man|
100 00
0 Freq Offset| o Freq Offset|
’ 0 Hz| b 0 He|
500 600
ICenter 5.75500 GHz Span 100.0 MHz Center 5.75500 GHz Span 100.0 MHz|
#Res BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (1001 pts) #Res BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (1001 pts)|
s Tgsrs = s
[B3 Keysight Spectrum Analyzer - APVI0D 1(072319).24253, MOR-RP. (= o s B8 Keysight Spectrum Analyzer - APVI001(072319) 2429, MOR-RP. (oo s
[ [ senseant ALIGN AUTO . W [500 DC SENSEANT] [ AUGNAUTO [12:33:53 PMAug
) g Type: RM: Frequency [Center Freq 5.795000000 GHz ) #Avg Type: RMS TRACE] Frequency
Fast == Trig: FreeRun Avg|Hold: 1001100 PNG-Fast == Trig: Free Run Avg|Hold: 1001100
IFGain:Low  #Atten: 30 dB \FGaintLow . #Atten: 30 dB
Z Auto Tune| Auto Tune|
Ref Offset 11.1 dB Mkr2 5.799 4 GHz Ref Offset 114 dB Mkr2 5 79;1 4 GHZ|
[0deidv__Ref 30.00 dBm 0.417 dBm) 10deidy_Ref 30.00 dBm 0.300 dBm|
og og
CenterFreq Center Freq|
00 5795000000 GHz 20 5795000000 GHz
100 10
StartFreq StartFreq|
S0 ¢ 5.745000000 GHz 0m - . 5.745000000 GHz
oo StopFreq e StopFreq
5.845000000 GHz 5.845000000 GHz
200 200
- CF Step| - CF Step|
B 10.000000 MHz| . 10.000000 MHz|
Auto Man| lAuto Man|
100 ot
. Freq Offset| o Freq Offset|
: 0 Hz| b 0 He|
Center 5.79500 GHz Span 100.0 MHz| Center 5.79500 GHz Span 100.0 MHz
#Res BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (1001 pts) #Res BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (1001 pts)|
= [— = [A—
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REPORT NO: R12935938-E7
FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

CHANNEL 142

% Agilent 12:21:86 Pug 14, 2019 L Measure 3% Agilent 12:12:44 Aug 14, 2919 L Measure
APv10.6.1(872319),40882, MOR-CONL Mkrz 5.727 & GHZ] APY10.8.1(972319),48852, MOR—CONL Mkr2 5.726 6 GHZ]
Ref 30 dBm #Atten 30 dB 2317 dBn Meas Off Ref 308 dBn #hitten 30 dB 2.951 dBm Meas Off
#Avy #Fvg
Log Log
L0 Channel P 1o Channel P
) annel Power| - annel Power
Offst 1z Offst 12
1.1 00 11.1 i
dB Occupied BW dB Occupied BH

ACP 2 ACP
#PAvg g #PAvg @,
100 100 |
HL 52 Multi Carrier, HL 52 Multi Carrier
83 F Power, A Power

AR AR
ECb: Power Stat £(b: Power Stat
FTun CCDF FTun CCDF
Swp Swp
Start 5.660 8 Gz Stop 5.760 6 GHz 1”‘0’{3 Start 5.660 6 GHz Stop 5.760 0 GHz 1”‘0’{‘3
#Res BH 518 kHz #YBH 1.5 MHz Sweep 1.2 ms (1801 pts) #Res BH 518 kHz #VBH 1.5 MHz Sweep 1.2 ms (1891 pts)
| |
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REPORT NO: R12935938-E7
FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

2TX Antenna 1 + Antenna 2 SDM MODE (FCC+IC)

Antenna Gain and Limit

9.3.4. 802.11ac VHT80 MODE IN THE 5.8 GHz BAND

Channel | Frequency | Directional | Directional | FCC/ISED | FCC/ISED
Gain Gain Power PSD
for Power for PSD Limit Limit
(MHz) (dBi) (dBm) (dBm) (dBm/
500KHz)
Mid 5755 7.90 7.90 28.10 28.10
138 5690 7.90 7.90 28.10 28.10
| Duty Cycle CF (dB)l 0.00 Included in Calculations of Corr'd Power
Output Power Results
Channel| Frequency | Antenna 1 | Antenna 2 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5755 18.71 18.70 21.72 28.10 -6.38
138 5690 16.12 16.14 19.14 28.10 -8.96
PSD Results
Channel| Frequency | Antenna 1 | Antenna 2 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm/ (dBm/ (dBm/ (dBm/ (dB)
500KHz) 500KHz) 500KHz) 500KHz)
Mid 5775 -2.057 -1.970 0.997 28.10 -27.10
138 5690 -4.831 -4.638 -1.723 28.10 -29.82
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REPORT NO: R12935938-E7

FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

MID CHANNEL

BB Keysight Spectrum Analyzer - APv10.0.1(072319) 24293, MOR-RP [T [ Keysight Spectrum Analyzer - APV100.1(072319) 24233, MOR-RP. =
[ A T [ senseant] ALIGN AUTO __[12:38:55 PM Aug 15,2019 L R [soe oc | SENSENT] ALIGN AUTO__|12:35:34 PMAug 15, 2019
ICenter Freq 5.775000000 GHz 3 #Avg Type: RMS SRR 6 Frequency [Center Freq 5.775000000 GHz . #Avg Type: RMS CE[1[53 45 6 Frequency
0:Fast = Trig: FreeRun Avg|Hold: 1001100 TYPE(A PNO: Fast —+—~ 1rig: Free Run AvglHold: 1001100 TYPEIA
IFGain:Low #Atten: 30 dB oeTjA IFGain-Low #Atten: 30 dB oeT|A
Auto Tune| Auto Tune|
Ref Offset 11.1 dB Ref Offset11.1 dB
(9 gaiciv__ Ref 30.00 dBm 19 gBiciv__Ref 30.00 dBm
Center Freq| Center Freq|
200 $5.775000000 GHz| 200 5.775000000 GHz|
" StartFreq b StartFreq|
S0 ¢ 5.675000000 GHz oo ¢ 5675000000 GHz
v Stop Freq| Stop Freq|
; $5.875000000 GHz| 5.875000000 GHz|
- CFSte CF Step
h 20.000000 MHz| 20.000000 MHz|
Auto Man| lAuto
Freq Offset| Freq Offset|
e OHz 0Hz
Center 5.7750 GHz Span 200.0 MHz, Center 5.7750 GHz Span 200.0 MHz
#Res BW 510 kHz #VBW 1.5 MHz" Sweep 1.000 ms (1001 pts) HRes BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (1001 pts)
= ysmarus, = Iglsmarus|
Agilent 12:34:16 Aug 14, 2019 L Measure 3% Agilent 12:46:44 Aug 14, 2919 L Measure
APv10.6.1(672319),46882, MOR-CONL Mkr2 5.727 2 GHz APv18.0.1(672319),40882, MOR-CONL Mkr2 5.726 4 GHz]
Ref 38 dBm #Htren 30 dB -4.831 dBm Meas Dff Ref 30 dBm #Htten 30 dB —-4.638 dBm Meas Off]
#Avy #Fvg
Log Log
1o Channel Power| 10 Channel Power
dB/ dB/
Offst Offst
11.1 11.1
dB P Occupied BW dB & Occupied BH
#PAvg B ACP #PAva ACP
166 o 168 3
WL 52 Multi Carrier, HL 52 ) Multi Carrier
$3F Power S3F Power
AR AR
£ Power Stat £ Power Stat
FTun CCDF FTun CCDF
Swp Stp
Start 5,590 0 Gz Stop 5.790 6 GRz forel | st s550 6 oz Stop 5.790 0 GHz frore
#Res BH 518 kHz #YBW 1.5 MHz  Sweep 2.333 ms (1661 pts) #Res BH 518 kHz #YBH 1.5 MHz  Sweep 2.333 ms (1001 pts)
| |

CHANNEL 138 CHAIN O

CHANNEL 138 CHAIN 1

Page 37 of 73

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: R12935938-E7

FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

10. RADIATED TEST RESULTS

LIMITS

FCC §15.205 and §15.209 -Restriced bands
FCC §15.407(b)(1-4) -Un-Restriced 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: R12935938-E7 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

10.1. TRANSMITTER ABOVE 1 GHz
10.1.1. TXABOVE 1 GHz 802.11a MODE IN THE 5.8 GHz BAND

2TX Antenna 1 + Antenna 2 CDD MODE

BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT

Test Facility: UL Morrisville 2813 Aug 3 12:83:86
Bandedge

Project Number: 12935938
3E| Clignt: Microzoft

Test Lacotion: $-5AC
Mode: 2Tx, 11a, 5745MHz
2p| Tested by: 11993

4k

T NS

A

i
5 o-1E
L

-zt

Peak Limit CdEm2

5.625 1 3MHz/ 5.755
Freguency (GHz)

RBU/! Fef/Attn  Det/fvg Type #5ups/Mode  Lobel
Horizen

Range (6Hz) B1I/ VBl up Sucep Pta
15,655,755 M-bek)/H E/1B PERK/Pur Avg(RHS)  2hsec(huto) 8800 MAXH tal

Meter Corrected PK
Frequency . AT0072 |(Amp/Cbl/Fltr/Pad|Conversion . Peak Limit . | Azimuth | Height .

Marker | Ghz) R(‘;‘;dr'n“)g Det | 4B/m) (dB) Factor (dB) R‘*E“I‘::,"g (dBm) “"(Z':)'“ (Degs) | (cm) |PO!2tY

2 5.62812 | -67.34 Pk 34.7 -23.4 11.8 -44.24 -27 -17.24 8 376 H

1 5.725 -44.28 Pk 34.7 -23.3 11.8 -21.08 27 -48.08 8 376 H
Pk - Peak detector
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REPORT NO: R12935938-E7 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

VERTICAL RESULT

gplest Feeility: UL Morrisville 2819 Aug 3 11:49:11
Bandedge
Project Number: 123335938
3E Client: Microsoft
Test Location: S-SAC
Mode: 2Tx, 112, 5745HHz
2p| Tested by: 11993
e T
[
o
£ o_qp
I 1
[m]
-2k
Peak Limiti CdBm2
-3k
-4gqs
D
-5k
5.625 1 3MH=z/ 5.755
Frequency (GHzJ
Range (6Hz) REN/UBII Fef /Attn  Det/Avg Tupe Sueep Pta HSupsflode Label
Frequency Metfer AT0072 |(Amp/Cbl/Fltr/Pad|Conversion Corrested Peak Limit PK. Azimuth | Height .
Marker (GHz2) Reading | Det (dB/m) (dB) Factor (dB) Reading (dBm) Margin (Degs) | (cm) Polarity
(dBm) EIRP (dB) i
2 5.62885 | -66.98 Pk 34.7 -23.4 11.8 -43.88 -27 -16.88 336 269 Vv
1 5.72495 | -38.06 Pk 34.7 -23.3 11.8 -14.86 26.89 -41.75 336 269 Vv
Pk - Peak detector
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REPORT NO: R12935938-E7 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

4ETE§t Facility: UL Morrisville 2813 Aug 3 12:22:82
Bondedge
Project Numker: 12935938

3k Client: Microsoft

Test Locotion: 5-SAC
Mode: 2Tx, 1lo, 5823MHz
2r Tested by: 11893

T

EIRP
|
~
K

-2e
Pea< Limit C(dBmJ
-3k |
_4p . TR -
c
-5k
5.8 268MHz/ B
Frequency (GHz)
Range (6Hz) RENVBH Fef /Attn  Det/Avg Tupe Sueep Pta  foupa/liods Lobel
1:5.8-6 M(-BoB) /3 £/18 PERK/Pur Rug(RM3)  22msec(huto) 6888  MAXH Horizental
Met C ted PK
Frequency N Fr AT0072 |(Amp/Cbl/Fltr/Pad|Conversion orres €9 peak Limit . | Azimuth | Height .
Marker (GHz) Reading | Det (dB/m) (dB) Factor (dB) Reading (dBm) Margin (Degs) | (cm) Polarity
(dBm) EIRP (dB) i
1 5.85001 | -51.95 Pk 34.8 -23.1 11.8 -28.45 26.99 -55.44 56 393 H
2 5.94494 | -68.64 Pk 34.9 -22.8 11.8 -44.74 -27 -17.74 56 393 H
Pk - Peak detector
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REPORT NO: R12935938-E7 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

VERTICAL RESULT

gplest Feeility: UL Morrisville 2813 Aug 3 12:13:87
Bandedge
Project Numker: 12935938
3E Client: Microsoft
Test Location: S-SAC
Mode: 2Tx, 1la, 5823MHz
>p Tested by: 11933
e
[
o
£ o_qp
wl
-28- |
a Feak Limit (cBm)
-3k
-4F 5
a
-5k
5.8 20MH=z/ [
Frequency (GHzJ
Range (6Hz) REN/UBII Fef /Attn  Det/Avg Tupe Sueep Pta HSupsflode Label
Frequency Metfer AT0072 |(Amp/Cbl/Fltr/Pad|Conversion Corrested Peak Limit PK. Azimuth | Height .
Marker (GHz2) Reading | Det (dB/m) (dB) Factor (dB) Reading (dBm) Margin (Degs) | (cm) Polarity
(dBm) EIRP (dB) 8
1 5.85521 | -45.72 Pk 34.8 -23.1 11.8 -22.22 15.54 -37.76 342 255 Vv
2 5.97105 | -67.71 Pk 35 -22.9 11.8 -43.81 -27 -16.81 342 255 Vv
Pk - Peak detector
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REPORT NO: R12935938-E7 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

HARMONICS AND SPURIOUS EMISSIONS
LOW CHANNEL RESULTS

wereit Fozility: UL Morrisville 2819 Aug E 19:'8:52
. Rodiated Emissions 3-Meters

a5 EToJect Nunbej‘ 12935938
- ient: Microsoft

Test Lgocot cn: N-SAC
Mode: 2Tx, 11z, 5745MHz
95 Tested [by: 46726

Peak Limit C(dBulU/m)

CdBul/in
[opl
n

Avg Limit CdBuU/m)

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 Herizontal | 5:6.16-18 (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 Hor izonta
FCC 2or=15C SGHz JMIZ RSE.TST Rev 9.5 12 Jun 2013
wereit Fozility: UL Morrisville 2819 Aug E 19:'8:52
Rodiated Emissions 3-Meters
- Project Numke~: 12935938
185 Client] Microsoft
Test Locat cn: N-SAC
Mode: 2Tx, 11z, 5745MHz
95 Tested by: 46726
85
Feak Limit CdBul/m)
75
5 ¢
2 65
©
e
~ Avg Limit CdBuU/m)
55
-
7
q o
=
45 4 : =)
R o
L] OO VRSO PR SUSOO JOOO . LAl
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: R12935938-E7 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

RADIATED EMISSIONS

Meter AT0067 DC [Corrected i . Peak PK |UNIINon-| PK . o
Markers| Frequency Reading| Det AF Amp/Cbl/Fitr/Pad Corr| Reading Avg Limit Margin Limit |(Margin|Restricted(Margin Azimuth Height Polarity
(GH2)  iBuv)|  |(dBuV/m) (dB) (dB)|(@Buv/m)9BYY/™)| (@B) | 45 iv/m)| (dB) |(dBuv/m)| (dB) | (P8BS | (€M)

1 * *¥* 249747 | 479 |PK-U| 325 -34.2 0 46.2 - - 74 -27.8 - - 273 230 H

* *¥* 249746 | 35.64 |ADR 325 -34.2 .09| 34.03 54 -19.97 - - - - 273 230 H
2 * *¥* 28317 | 45.98 [PK-U| 32.4 -33.9 0 44.48 - - 74 -29.52 - - 67 118 H

* *¥* 283168 | 33.95 |ADR 324 -33.9 09| 3254 54 -21.46 - - - - 67 118 H
4 * *¥* 249513 | 50.15 [PK-U| 32.5 -34.2 0 48.45 - - 74 -25.55 - - 29 259 Y

* *¥* 249514 | 37.89 |ADR 325 -34.2 .09| 36.28 54 -17.72 - - - - 29 259 Y
5 * *¥* 288398 | 47.14 |PK-U| 32.6 -33.8 0 45.94 - - 74 -28.06 - - 25 176 Vv

* *¥* 288398 | 34.93 |ADR 32.6 -33.8 .09| 33.82 54 -20.18 - - - - 25 176 Vv
3 * **11.49129| 39.97 |PK-U| 38.2 -25.3 0 52.87 - - 74 -21.13 - - 241 364 H

* *¥*11.49129| 27.76 |ADR 38.2 -25.3 .09 | 40.75 54 -13.25 - - - - 241 364 H
6 * **11.49099| 38.4 |PK-U| 38.2 -25.3 0 51.3 - - 74 -22.7 - - 309 245 Y

* *¥*11.49097| 25.92 |ADR 38.2 -25.3 .09| 38091 54 -15.09 - - - - 309 245 Y
8 16.89543 35.8 |PK-Ul 41.3 -23 0 54.1 - - - - 68.2 -14.1 228 262 H
7 16.90484 35.68 |PK-U| 41.3 -22.8 0 54.18 - - - - 68.2 -14.02 | 274 197 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: R12935938-E7

FCC ID: C3K

1868

DATE: 2019-09-16
IC: 3048A-1868

MID CHANNEL RESULTS

"
Wy

b
e

wereit Fozility: UL Morrisville 2819 Aug E 28:7:3C
. Rodiated Emissions 3-Meters
- Project Numke~: 12935938
185 Client: Microsoft
Test Locat cn: N-SAC
Mode: 2[Tx, 11z, 5785MHz
95 Tested foy: 46726
85
Feak Limit CdBul/m)
-5
/5
2 UNIT Ner-Rest~icted (4BuU/m)
~
2 65
a
>
~ Avg Limit CdBuU/m)
55
34
45 -

WWM

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
3:5.08-6.15 M(-6cB) / 38k 167/°8 PERK/Pur Avg (M) 4imsecifutc) 5BED  FAXA Herizontal

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

Rev 9.5 12 Jun 2613

HORIZONTAL

wereit Fozility: UL Morrisville 2819 Aug E 28:7:3C
Rodiated Emissions 3-Meters
- Pro ject| Nunke~: 12935938
185 Client: Microsoft
Test Locat cn: N-SAC
Mode: 2Tx, 11z, 5785MHz
95 Tested |oy: 46726
85
Feak Limit CdBul/m)
75
2 UNIT Ner-Rest~icted (4BuU/m)
3 e
3 6
©
e
~ Avg Limit CdBuU/m)
55
78
45 5 02
- 5 &)
Q
[ OSSR VTWSY SR 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: R12935938-E7
FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

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 * *% 248479 | 47.83 |PK-U| 324 -34.2 0 46.03 - - 74 -27.97 - - 204 121 H
* *% 248478 | 35.78 |ADR| 324 -34.2 .09| 34.07 54 -19.93 - - - - 204 121 H
5 * *% 249175 | 48.52 |PK-U| 324 -34.2 0 46.72 - - 74 -27.28 - - 19 314 \Y
* *¥% 249171 | 36.44 |ADR| 324 -34.2 .09| 34.73 54 -19.27 - - - - 19 314 \Y
2 * *¥%11.57462| 41.62 |PK-U| 38.3 -26.3 0 53.62 - - 74 -20.38 - - 241 327 H
* *%11.57462| 28.85 |ADR| 38.3 -26.3 09| 40.94 54 -13.06 - - - - 241 327 H
4 * *¥%17.74587| 33.87 |PK-U| 41.1 -20.5 0 54.47 - - 74 -19.53 - - 38 173 H
* *¥%17.74593| 22.14 |ADR| 41.1 -20.5 .09| 42.83 54 -11.17 - - - - 38 173 H
6 * *%11.56879| 41.56 |PK-U| 38.2 -26.3 0 53.46 - - 74 -20.54 - - 309 230 \Y
* *%11.56879| 28.84 |ADR| 38.2 -26.3 .09| 40.83 54 -13.17 - - - - 309 230 \Y
8 * *¥%17.7392 | 34.11 |PK-U| 41.1 -20.4 0 54.81 - - 74 -19.19 - - 125 266 \Y
* *%17.7392 | 22.09 |ADR| 41.1 -20.4 .09| 42.88 54 -11.12 - - - - 125 266 \Y
3 16.90816 35.75 [PK-U| 41.3 -22.9 0 54.15 - - - - 68.2 |-14.05| 59 168 H
7 16.92301 35.79 |PK-U| 41.4 -23.5 0 53.69 - - - - 68.2 |-14.51| 179 240 \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: R12935938-E7
FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

HIGH CHANNEL RESULTS

wereit Fozility: UL Morrisville 2819 Aug E 21:22:<8
Rodiated Emissions 3-Meters
- Project Numke~: 12935938
185 Client: Microsoft
Test Lopat cn: N-SAC
Mode: 2[x, 11z, 5825MHz
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
35 - 8, L
N
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
FCC 2or=15C SGHz JMIZ RSE.TST Rev 9.5 12 Jun 2013
wereit Fozility: UL Morrisville 2819 Aug E 21:22:<8
Rodiated Emissions 3-Meters
- Project| Nunke~: 12935938
185 Client: Microsoft
Test Locat cn: N-SAC
Mode: 2=, 11z, 5825MHz
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
78
6 2 %
45 9 i
o)
[}
[ 1 SSSSSSSSY WU RSP 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 2or=15C SGHz JMIZ RSE.TST Rev 9.5 12 Jun 2013

VERTICAL
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REPORT NO: R12935938-E7
FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

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 * *% 248749 | 44.74 |PK-U| 324 -34.2 0 42.94 - - 74 -31.06 - - 201 379 H
* *% 248752 | 32.79 |ADR| 324 -34.2 .09| 31.08 54 -22.92 - - - - 201 379 H
5 * *% 24847 | 48.63 |PK-U| 324 -34.2 0 46.83 - - 74 -27.17 - - 19 316 \Y
* *% 248474 | 36.65 |ADR| 324 -34.2 09| 34.94 54 -19.06 - - - - 19 316 \Y
2 * *¥%11.65007| 41.93 |PK-U| 38.4 -26.3 0 54.03 - - 74 -19.97 - - 246 326 H
* *% 11.65007| 29.16 |ADR| 38.4 -26.3 .09| 41.35 54 -12.65 - - - - 246 326 H
4 * *¥%17.72858| 35.05 |[PK-U| 41.1 -20.3 0 55.85 - - 74 -18.15 - - 46 372 H
* *%17.72857| 21.92 |ADR| 41.1 -20.3 .09| 42.81 54 -11.19 - - - - 46 372 H
6 * *%11.64825| 40.14 |PK-U| 38.4 -26.3 0 52.24 - - 74 -21.76 - - 290 215 \Y
* *%11.64822| 27.61 |ADR| 38.4 -26.3 09| 39.8 54 -14.2 - - - - 290 215 \Y
8 * *¥%17.73794| 33.99 |PK-U| 41.1 -20.3 0 54.79 - - 74 -19.21 - - 220 179 \Y
* *¥%17.73794| 22.01 |ADR| 41.1 -20.3 09| 429 54 -11.1 - - - - 220 179 \Y
7 16.91013 36.03 |PK-U| 41.3 -23 0 54.33 - - - - 68.2 |-13.87| 278 248 \Y
3 16.93712 35.68 |PK-U| 41.4 -23.8 0 53.28 - - - - 68.2 |-14.92| 257 147 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 48 of 73

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: R12935938-E7 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

10.1.2. TXABOVE 1 GHz 802.11n HT20 MODE IN THE 5.8 GHz BAND

2TX Antenna 1 + Antenna 2 SDM MODE

BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT

Test Facility: UL Morrisville 2813 Aug 3 12:41:56

Bandedge

Project Number: 12935938
3E| Clignt: Microzoft

Test Locotion: S-SAC

Mode: 2Tx, 11nHTZ28, 5745MHz
2p| Tested by: 11993

4k

EIRP
R
~

S

-2F it
Peak Limit CdEm2 '

5.625 1 3MHz/ 5.755
Freguency (GHz)

£ Fof/fittn  Det/fvg Tup HSups/ode Lobel
Hor izen

Range (6Hz) B1I/ VBl e Sucep Pta
1:5.625°5.755 MG/ E/1B PERK/Pur Avg(RUS)  2nseclhuto) 8808 MAXH cntal

Meter Corrected PK
Frequency . AT0072 |(Amp/Cbl/Fitr/Pad|Conversion . Peak Limit . | Azimuth | Height .
Marker | Ghz) R(‘;‘;dr'n“)g Det | 4B/m) (dB) Factor (dB) R‘*E“I‘::,"g (dBm) “"(Z':)'“ (Degs) | (cm) |PO12tY

2 5.63763 | -68.02 Pk 34.7 -23.3 11.8 -44.82 -27 -17.82 318 320 H

1 5.725 -48.45 Pk 34.7 -23.3 11.8 -25.25 27 -52.25 318 320 H
Pk - Peak detector
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REPORT NO: R12935938-E7 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

VERTICAL RESULT

gplest Feeility: UL Morrisville 2813 Aug 3 12:32:57
Bandedge
Project Number: 123335938
3E Client: Microsoft
Test Location: S-5AC
Mode: 2Tx, 11nHT28, 5745HHz
2p| Tested by: 11993
e T
[
o
£ o_qp
wl
-2k I
Peak Limiti CdBm2 i
-3k
-4F 5
a
-5k
5.625 1 3MH=z/ 5.755
Frequency (GHzJ
Range (6Hz) REN/UBII Fef /Attn  Det/Avg Tupe Sueep Pta HSupsflode Label
Frequency Metfer AT0072 |(Amp/Cbl/Fltr/Pad|Conversion Corrested Peak Limit PK. Azimuth | Height .
Marker (GHz2) Reading | Det (dB/m) (dB) Factor (dB) Reading (dBm) Margin (Degs) | (cm) Polarity
(dBm) EIRP (dB) 8
2 5.63301 | -66.89 Pk 34.7 -23.4 11.8 -43.79 -27 -16.79 99 255 Vv
1 5.725 -45.11 Pk 34.7 -23.3 11.8 -21.91 27 -48.91 99 255 Vv
Pk - Peak detector
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REPORT NO: R12935938-E7 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

4ETE§t Facility: UL Morrisville 2813 Aug 3 13:18:22
Bondedge
Project Numker: 12935938

3k Client: Microsoft

Test Locotion: 5-SAC
Mode: 2Tx, 11nH 20, 5825MHz
2r Tested by: 11893

EIRP
|
~
%&4

-2F :
Pea< Limit (dBm)
BEM

il
-5k
5.8 268MHz/ B
Frequency (GHz)
Range (6Hz) RENVBH Fef /Attn  Det/Avg Tupe Sueep Pta  foupa/liods Lobel
1:5.8-6 M(-BoB) /3 £/18 PERK/Pur Rug(RM3)  22msec(huto) 6888  MAXH Horizental
Met C ted PK
Frequency N Fr AT0072 |(Amp/Cbl/Fltr/Pad|Conversion orres €9 peak Limit . | Azimuth | Height .
Marker (GHz) Reading | Det (dB/m) (dB) Factor (dB) Reading (dBm) Margin (Degs) | (cm) Polarity
(dBm) EIRP (dB) i
1 5.85001 | -52.68 Pk 34.8 -23.1 11.8 -29.18 26.99 -56.17 0 374 H
2 5.99442 | -67.69 Pk 35 -22.9 11.8 -43.79 -27 -16.79 0 374 H
Pk - Peak detector
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REPORT NO: R12935938-E7 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

VERTICAL RESULT

gplest Feeility: UL Morrisville 2813 Aug 3 12:53:37
Bandedge
Project Numker: 12935938
3E Client: Microsoft
Test Location: S-SAC
Mode: 2Tx, 11nH 28, 5825MHz
>p Tested by: 11033
e
[
o
£ o_qp
wl
-28}- |
3 Feok Limit C(cBm)
-3k
-4e
Q
-5k
5.8 20MHz/ 6
Frequency (GHzJ
Range (6Hz) REN/UBII Fef /Attn  Det/Avg Tupe Sueep Pta HSupsflode Label
Frequency Metfer AT0072 |(Amp/Cbl/Fltr/Pad|Conversion Corrested Peak Limit PK. Azimuth | Height .
Marker (GHz2) Reading | Det (dB/m) (dB) Factor (dB) Reading (dBm) Margin (Degs) | (cm) Polarity
(dBm) EIRP (dB) 8
1 5.85001 | -45.15 Pk 34.8 -23.1 11.8 -21.65 26.99 -48.64 359 203 Vv
2 5.92492 | -65.97 Pk 34.9 -22.9 11.8 -42.17 -26.94 -15.23 359 203 Vv
Pk - Peak detector
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REPORT NO: R12935938-E7 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

wereit Fozility: UL Morrisville 2819 Aug © 17:32:17
Rodiated Emissions 3-Meters
- Project Numke~: 12935938
185 Client: Microsoft
Test Locat cn: 5-SAC
Mode Tx, 11a HTZ28, 574EMAz
95 Tested |by: 46726
35
Feak Limit CdBul/m)
75
S es
5 b
©
e
~ Avg Limit CdBuU/m)
55
=
‘“ , W Wl :
1 c ) 3
BEWMMMM"M&MWWWMMW s e
o5
1 8 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] Horizontal | 5:6.15-18 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 Her-izontol
FCC 2ar:15C 5GHz JMZ RSE.TST Rev 9.5 12 Jun 2013
wereit Fozility: UL Morrisville 2819 Aug © 17:32:17
Rodiated Emissions 3-Meters
- Project Numke~: 12935938
185 Client] Microsoft
Test Locat cn: S5-SAC
Mode: 2Tx, 11a HTZ28, 574EMAz
95 Tested by: 46726
35
Feak Limit CdBul/m)
75
S s
> 65
©
e
~ Avg Limit CdBuU/m)
55
45 5 =
o g 7 2
o
35
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
FCC 2ar:15C 5GHz JMZ RSE.TST Rev 9.5 12 Jun 2013

VERTICAL
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REPORT NO: R12935938-E7
FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

RADIATED EMISSIONS

Frequency Metfer AT0072 [Amp/Cbl/Fltr/Pad Corre?ted Avg Limit [Margin P.ea.k PK. UNII I.\Ion- PK. Azimuth(Height .
Markers (GHz) Reading| Det (dB/m) (dB) Reading (dBuv/m)| (dB) Limit |Margin|Restricted|Margin (Degs) | (cm) Polarity
(dBuv) (dBuVv/m) (dBuV/m)| (dB) |(dBuV/m)| (dB)
1 * ** 23793 | 47.88 |PK-U| 319 -33.9 45.88 - - 74 -28.12 - - 352 129 H
* ** 237929 | 35.93 [ADR| 31.9 -33.9 33.93 54 -20.07 - - - - 352 129 H
2 * ** 281019 | 47.38 |PK-U| 32.1 -33.5 45.98 - - 74 -28.02 - - 142 152 H
* ** 281018 | 35.53 |ADR| 32.1 -33.5 34.13 54 -19.87 - - - - 142 152 H
5 * ** 236037 | 51.74 |PK-U| 31.7 -34 49.44 - - 74 -24.56 - - 98 240 Vv
* ** 236034 | 40.16 |ADR| 31.7 -34 37.86 54 -16.14 - - - - 98 240 Vv
6 * ** 277843 | 50.55 [PK-U| 32.2 -33.5 49.25 - - 74 -24.75 - - 95 264 Vv
* ** 277842 | 39.18 |ADR| 32.2 -33.5 37.88 54 -16.12 - - - - 95 264 Vv
4 * **11.48236| 35.67 |PK-U| 38.1 -24.4 49.37 - - 74 -24.63 - - 26 375 H
* *%11.4824 | 23.46 |ADR| 38.1 -24.4 37.16 54 -16.84 - - - - 26 375 H
8 * *%11.49242| 37.49 |PK-U| 38.1 -24.3 51.29 - - 74 -22.71 - - 5 219 Vv
* *%11.49241| 25.2 |ADR| 38.1 -24.3 39 54 -15 - - - - 5 219 Vv
3 6.74134 36.66 |PK-U| 35.6 -28.9 43.36 - - - - 68.2 -24.84 99 299 H
7 6.75697 37.49 |PK-U| 35.6 -28.7 44.39 - - - - 68.2 -23.81 55 335 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: R12935938-E7
FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

MID CHANNEL RESULTS

wereit Fozility: UL Morrisville 2819 Aug © 16:32:82
Rodiated Emissions 3-Meters
- Project Numke~: 12935938
185 Client: Microsoft
Test Locat cn: S5-SAC
Mode: 2[Tx, 111 HTZ28, 578EMAz
95 Tested oy: 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 3
. A " b —————
K WWNWMM‘M dh '
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

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

Rev 9.5 12 Jun 2613

HORIZONTAL

wereit Fozility: UL Morrisville 2819 Aug © 16:32:82
Rodiated Emissions 3-Meters
- Pro ject| Nunke~: 12935938
185 Client: Microsoft
Test Locat cn: S5-SAC
Mode: 2Tx, 11a HTZ28, 578EMAz
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
45 > 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
FCC 2or=15C SGHz JMIZ RSE.TST Rev 9.5 12 Jun 2013

VERTICAL
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REPORT NO: R12935938-E7
FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

RADIATED EMISSIONS

Frequency Metfer AT0072 [Amp/Cbl/Fltr/Pad Corre?ted Avg Limit [Margin P.ea.k PK. UNII I.\Ion- PK. Azimuth(Height .
Markers (GHz) Reading| Det (dB/m) (dB) Reading (dBuv/m)| (dB) Limit |Margin|Restricted|Margin (Degs) | (cm) Polarity
(dBuv) (dBuVv/m) (dBuV/m)| (dB) |(dBuV/m)| (dB)

* ** 231046 | 47.23 |PK-U| 31.7 -33.9 45.03 - - 74 -28.97 - - 60 293 H
* ** 231054 | 33.58 |ADR| 31.7 -33.9 31.38 54 -22.62 - - - - 60 293 H
* ** 278089 | 48.17 |PK-U| 32.2 -33.5 46.87 - - 74 -27.13 - - 143 153 H
* ** 27808 | 36.66 |ADR| 32.2 -33.5 35.36 54 -18.64 - - - - 143 153 H
* ** 236649 | 51.19 [PK-U| 31.8 -34 48.99 - - 74 -25.01 - - 96 231 Vv
* ** 236651 | 39.14 |ADR| 31.8 -34 36.94 54 -17.06 - - - - 96 231 Vv
* ** 281094 | 51.99 |PK-U| 32.1 -33.5 50.59 - - 74 -23.41 - - 96 236 Vv
* ** 281099 | 40.48 |ADR| 32.1 -33.5 39.08 54 -14.92 - - - - 96 236 Vv
* ** 11.56906| 38.84 |PK-U| 38.2 -24.5 52.54 - - 74 -21.46 - - 326 286 H
* ** 11.56907| 26.32 |ADR| 38.2 -24.5 40.02 54 -13.98 - - - - 326 286 H
* ** 11.57349| 38.49 |PK-U| 38.3 -24.5 52.29 - - 74 -21.71 - - 8 205 Vv
* **11.57342| 25.4 |ADR| 38.3 -24.5 39.2 54 -14.8 - - - - 8 205 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: R12935938-E7
FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

HIGH CHANNEL RESULTS

CdBulU/md

wereit Fozility: UL Morrisville 2819 Aug E 22:45:82
. Rodiated Emissions 3-Meters
- Project Numke~: 12935938
185 Client: Microsoft
Test Locat cn: N-SAC
Mode: 2=, 11a HTZ28, 5825MAz
95 Tested by: 46726
85
Feak Limit CdBul/m)
7
75
UNIT Ner-Rest~icted (dBul/m)
65
Avg Limit CdBuU/m)
55
34
- " M
|
. A M M Mo R b —
3
[PV T W
25

FCC 2ar-15C 5GHz

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
3:5.08-6.15 M(-6cB) / 38k 167/°8 PERK/Pur Avg (M) 4imsecifutc) 5BED  FAXA Herizontal
FCC 2ar-15C 5GHz JhIZ RSE.TST Rev 9.5 12 Jun 2613
wtheit Fozility: UL Morrisville 2819 Aug E 22:45:82
Rodiated Emissions 3-Meters
- Project| Nunmke~: 12935938
185 Client: Microsoft
Test Locat cn: N-SAC
Mode: 2Tx, 111 HTZ28, 5825MAz
95 Tested ay: 46726
85
Feak Limit CdBul/m)
75
2 UNIT Ner-Rest~icted (4BuU/m)
3 e
2 65
a
3
~ Avg Limit CdBuU/m)
55
78
& @
45
o)
(&)
[} SSS "TWANSPU RN . | . .
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

JWIZ RSE.TST

Rev 9.5 12 Jun 2613

VERTICAL
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REPORT NO: R12935938-E7
FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

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 * ** ) A4854 | 48.01 |PK-U| 32.4 -34.2 46.21 - - 74 -27.79 - - 208 176 H
* ** 248534 | 35.75 |ADR 32.4 -34.2 33.95 54 -20.05 - - - - 208 176 H
5 * **)A48722| 47.8 |PK-U| 324 -34.2 46 - - 74 -28 - - 25 316 Vv
* ** 248723 | 35.77 |ADR 32.4 -34.2 33.97 54 -20.03 - - - - 25 316 Vv
2 * **11.64884| 41.77 |PK-U| 38.4 -26.3 53.87 - - 74 -20.13 - - 245 322 H
* ** 11.64874| 28.96 |ADR 38.4 -26.3 41.06 54 -12.94 - - - - 245 322 H
4 * *% 17.73323| 34.11 |PK-U| 41.1 -20.3 54.91 - - 74 -19.09 - - 240 242 H
* **17.73299| 21.9 |ADR 41.1 -20.3 42.7 54 -11.3 - - - - 240 242 H
6 * **11.64891| 39.77 |PK-U| 38.4 -26.3 51.87 - - 74 -22.13 - - 306 363 Vv
* ** 11.64877| 26.93 |ADR 38.4 -26.3 39.03 54 -14.97 - - - - 306 363 Vv
8 * ** 17.75448| 34.34 |PK-U| 41.1 -20.8 54.64 - - 74 -19.36 - - 195 196 Vv
* ** 17.75445| 22 |ADR 41.1 -20.8 42.3 54 -11.7 - - - - 195 196 Vv
3 16.89366 3493 |PK-Ul 413 -23 53.23 - - - - 68.2 -14.97 89 266 H
7 16.91243 35.79 |PK-U| 41.4 -23.1 54.09 - - - - 68.2 -14.11| 294 206 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: R12935938-E7 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

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

2TX Antenna 1 + Antenna 2 SDM MODE

BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT

Test Facility: UL Morrisville 2813 Aug 3 13:38:12
Bandedge

Project Number: 12935938
3E| Clignt: Microzoft

Test Locotion: S-SAC

Mode: 2Tx, 11nHT48, 5755MHz
2p| Tested by: 11993

4k

e A
|4
o
S
1)
-2k
Peak Limid
-3k
il
-5k
5.625 1 3MHz/ 5.755
Freguency (GHz)
Range (GHz) RBUUBH Fof/Attn  Det/fivg Tupe Sweep Pts #Sups/Mode Lobel
1:5.625-5.755 M(-BolB) /3 E/10 PERK/Pur Fvg(RM3)  22meec(huto) 6888 MAXH Horizental
Frequency Metfer AT0072 |(Amp/Cbl/Fitr/Pad|Conversion Corrested Peak Limit PK_ Azimuth | Height .
Marker (GHz) Reading | Det (dB/m) (dB) Factor (dB) Reading (dBm) Margin (Degs) | (cm) Polarity
(dBm) EIRP (dB) 8
2 5.65013 | -65.39 Pk 34.7 -23.2 11.8 -42.09 -26.91 -15.18 322 345 H
1 5.725 -38.76 Pk 34.7 -23.3 11.8 -15.56 27 -42.56 322 345 H
Pk - Peak detector
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REPORT NO: R12935938-E7 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

VERTICAL RESULT

gplest Feeility: UL Morrisville 2813 Aug 3 13:21:42
Bandedge
Project Number: 123335938
3E Client: Microsoft
Test Location: S-5AC
Mode: 2Tx, 11nHT48, 5755HHz
2p| Tested by: 11993
e T
[
o
£ o_qp |
) ity
-2k
Peak Limiti CdBm2
-3k
2
,4[2 uy
-5k
5.625 1 3MH=z/ 5.755
Frequency (GHzJ
Range (6Hz) REN/UBII Fef /Attn  Det/Avg Tupe Sueep Pta HSupsflode Label
Frequency Metfer AT0072 |(Amp/Cbl/Fltr/Pad|Conversion Corrested Peak Limit PK. Azimuth | Height .
Marker (GHz2) Reading | Det (dB/m) (dB) Factor (dB) Reading (dBm) Margin (Degs) | (cm) Polarity
(dBm) EIRP (dB) i
2 5.64998 -62.4 Pk 34.7 -23.2 11.8 -39.1 -27 -12.1 70 240 Vv
1 5.725 -36.09 Pk 34.7 -23.3 11.8 -12.89 27 -39.89 70 240 Vv
Pk - Peak detector
Page 60 of 73
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: R12935938-E7 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

4ETE§t Facility: UL Morrisville 2813 Aug 3 13:53:88
Bondedge
Project Numker: 12935938
3e Client: Microsoft
Test Location: S5-SAC
Mode: 2Tx, 11nH748, 5795MHz
2r Tested by: 11893
e
4
o
i
w
-2e
Pea< Limit C(dBmJ
-3k
_ap U |
-5k
5.794 28 . BMHz/ &)
Frequency (GHz)
Range (6Hz) RENVBH Fef /Attn  Det/Avg Tupe Sueep Pta  foupa/liods Lobel
1:5.794-6 M(-BoB) /3 £/18 PERK/Pur Rug(RM3)  22msec(huto) 6888  MAXH Horizental
Met C ted PK
Frequency N Fr AT0072 |(Amp/Cbl/Fltr/Pad|Conversion orres €9 peak Limit . | Azimuth | Height .
Marker (GHz) Reading | Det (dB/m) (dB) Factor (dB) Reading (dBm) Margin (Degs) | (cm) Polarity
(dBm) EIRP (dB) i
1 5.85001 | -54.04 Pk 34.8 -23.1 11.8 -30.54 26.97 -57.51 359 390 H
2 5.92853 | -67.13 Pk 34.9 -22.8 11.8 -43.23 -27 -16.23 359 390 H
Pk - Peak detector
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REPORT NO: R12935938-E7 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

VERTICAL RESULT

4ETest Facility: UL Morrisville 26813 Aug 3 13:43:56

Bandedge

Project Numker: 12935938
3k Client: Microsoft

Test Locatian: S5-SAC

Mode: 2Tx, 11nH™48, 5795MHz

oF Tested by: 11993
1Ek
[
o
T g
wl
-2k
1 Feak Limit (cBm)
()
-3k
,4[2 ol
[m)
-5k
5.794 28 6MH=z/ 5
Frequency (GHzJ
Range (GHz) RBU/UBI Fef/fttn  Dat/fvg Tupe Sweep Pts #5upsflode Lobel
Meter . Corrected . PK . .
Marker Fre(g:ez;\cy Reading | Det ?J:?;? Amp/ C:)(:{:)Itr/ Pad i::t\:;r(s:;r; Reading Pe(a:jl;l;r)mt Margin l-\(zl;:l'lst)h H(if;t Polarity
(dBm) EIRP (dB) 8
1 5.85001 | -49.98 Pk 34.8 -23.1 11.8 -26.48 26.97 -53.45 344 301 Vv
2 5.92884 | -65.86 Pk 34.9 -22.8 11.8 -41.96 -27 -14.96 344 301 Vv
Pk - Peak detector
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REPORT NO: R12935938-E7

FCC ID: C3K1868

DATE: 2019-09-16

IC: 3048A-1868

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

H;Test Focility: UL Morrisville 2819 Aug 9 18:38:39
Radiated Emissions 3-Meters
= Project Number: 12935938
e Clisnt: Microsoft
Test Location: S-SAC
Mode Tx, 11n HT48, 5755MHz
95 Tested |by: 46726
8;
Peck Limit C(dBul/m) |
7E
n Nor : | /g |
S s i
S
@
o N
~ Avg Limit (dBuU/m) [l
55 !
45 J\
L 2
1 2 J "
35 J‘g\ WALM Ll AT, ot ictbet
2EWwWMW
1 [z 18
Frequency (GHz)
Rarge (623 REU/UEL) Ref/Attn  Det/Avg Type = Pio  fowp/lode  Label Range (6H2) R/ Ref/fitin  Det/ivg Type Sucer Plo Foupaltode Labe
1:1°5.88 M)/ 87/B  PEAK/Far Avg(RIS)  (5msec(Auto) 630D HAXH Hor i zortal| 5:6.15-18 M6E)/38  81/8  PEK/Por Avg(RNS)  4Bhmscclhuto) 18k PAH Harizonta
35.05-6.15 W)/ 1G7/18 FERK/Par AvgRIS)  dinsec(huta) 5300 HAKH Hori zonta
HuTest Focility: UL Morrisville 2819 Aug 9 18:38:39
Rodioted Emissions 3-Meters
= Pro ject Number: 12935338
e Client] Microsoft
Test Lceation: S-SAC
Mode: 2Tx, 11n HT48, 5755MHz
95 Tested by: 46726
8|:
Peak Limit (dBulU/m)
7E
~ Nor t | ]
<
S 65
@
T .
~ Avg Limit (dBuU/m)
55
5 6.
4 4 S o
= =
al:
25
1 [z 18
Frequency (GHz)
Range (&) REW/UBl Ref/Attn  Det/Avg Type Sueep Pto  foups/fiode  Label Range (6Hz) REU/ U Ref/htin  Det/Avg Type Sacep Fle  Foupaltiode Labe
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REPORT NO: R12935938-E7
FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

RADIATED EMISSIONS

Frequency Metfer AT0072 [Amp/Cbl/Fltr/Pad Corre?ted Avg Limit [Margin P.ea.k PK. UNII I.\Ion- PK. Azimuth(Height .
Markers (GHz) Reading| Det (dB/m) (dB) Reading (dBuv/m)| (dB) Limit |Margin|Restricted|Margin (Degs) | (cm) Polarity
(dBuv) (dBuVv/m) (dBuV/m)| (dB) |(dBuV/m)| (dB)

1 * ** 236203 | 48.13 |PK-U| 31.7 -34 45.83 - - 74 -28.17 - - 352 128 H
* ** 236207 | 35.92 |ADR| 31.7 -34 33.62 54 -20.38 - - - - 352 128 H
2 *¥** 277577 | 475 |PK-U| 32.2 -33.5 46.2 - - 74 -27.8 - - 142 156 H
*** 277592 | 35.6 |ADR| 32.2 -33.5 343 54 -19.7 - - - - 142 156 H
4 * ** 236199 | 52.01 [PK-U| 31.7 -34 49.71 - - 74 -24.29 - - 95 244 Vv
* ** 23618 | 40.16 |ADR| 31.7 -34 37.86 54 -16.14 - - - - 95 244 Vv
5 * ** 28117 | 51.52 |PK-U| 32.1 -33.5 50.12 - - 74 -23.88 - - 100 219 Vv
* ** 281157 | 39.7 |ADR| 32.1 -33.5 38.3 54 -15.7 - - - - 100 219 Vv
3 * **11.50883| 37.61 |PK-U| 38.1 -24.4 51.31 - - 74 -22.69 - - 315 356 H
* **11.50882| 25.32 |ADR| 38.1 -24.4 39.02 54 -14.98 - - - - 315 356 H
6 * **11.51293| 36.78 |PK-U| 38.1 -24.4 50.48 - - 74 -23.52 - - 21 230 Vv
* **11.51295| 24.55 |ADR| 38.1 -24.4 38.25 54 -15.75 - - - - 21 230 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: R12935938-E7
FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

HIGH CHANNEL RESULTS

wtheit Fozility: UL Morrisville 2819 Aug © 19:'6:18
. Rodiated Emissions 3-Meters
- Project Numke~: 12935938
185 Client: Microsoft
Test Locat cn: S5-SAC
Mode: 2Tx, 11a HT48, 5795MAz
95 Tested foy: 46726
85
Feak Limit CdBul/m)
-5
/C
2 UNIT Ner-Rest~icted (4BuU/m)
~
2 65
a
>
~ Avg Limit CdBuU/m) \
55 t
45 JL

Mo

! 2
BEWMMWM '\WM"MWW i

o
¥

-y

“~eguency (GHz)

Range (Gfiz) REW/UBH Ref/Atin Det/fvg Type Sucep P #upafode Lobel Ronge (B2 RBA/ VBl Ref/fitn  Del/fug Tpe
11175 Bg M-6oB)/ 38k 3778 PERK/Pir Pug (M) 156msec(iuta) 6080 FAK1 Herizontal | 51671518 M6/ 8778
3i5.08-6.15 M-6oB)/Bk 107/ PEM/Por Ag(RMS)  dinsccifutc) 5030 MAXA Hor izonta

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

E dbe

orizertal

e #oups/Hode

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

Rev 9.5 12 Jun 2613

HORIZONTAL

wereit Fozility: UL Morrisville 2819 Aug © 19:'6:18
Rodiated Emissions 3-Meters
- Project Numke~: 12935938
185 Client:) Microsoft
Test Locot cn: S5-SAC
Mode: 2Tx, 11a HT48, 5795MAz
95 Tested oy: 46726
85
Feak Limit CdBul/m)
75
2 UNIT Ner-Rest~icted (4BuU/m)
3 e
3 6
©
e
~ Avg Limit CdBuU/m)
55
=
45 z 5 &
Q 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

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

Rev 9.5 12 Jun 2613

VERTICAL
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REPORT NO: R12935938-E7 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

RADIATED EMISSIONS

Meter Corrected . . Peak PK |UNIINon-| PK . .
Markers Fre(g:ez;\cy Reading| Det ?J:?;? Amp/ C:)(:{:)Itr/ Pad Reading (l;\j‘:;gul\./l;nr:\t) M(Z;g; n Limit |Margin|Restricted|Margin l-\(z[l)r:ust)h '-I(i:f‘?t Polarity
(dBuv) (dBuv/m) (dBuv/m)| (dB) |(dBuv/m)| (dB) 8
1 * *¥* 238197 | 45.97 |PK-U| 31.9 -33.9 43.97 - - 74 -30.03 - - 352 233 H
* *¥* 238194 | 339 |ADR| 31.9 -33.9 319 54 -22.1 - - - - 352 233 H
2 * *¥* 278148 | 47.09 |PK-U| 32.2 -33.5 45.79 - - 74 -28.21 - - 142 159 H
* *¥* 27815 | 35.42 |ADR| 32.2 -33.5 34.12 54 -19.88 - - - - 142 159 H
4 * *¥* 235779 | 52.16 |PK-U| 31.7 -34 49.86 - - 74 -24.14 - - 93 228 Y
* *¥* 235772 | 40.1 |ADR| 31.7 -34 37.8 54 -16.2 - - - - 93 228 Y
5 * *¥* 281209 | 50.61 |PK-U| 32.1 -33.5 49.21 - - 74 -24.79 - - 95 227 Vv
* *¥* 281208 | 39.35 |ADR| 32.1 -33.5 37.95 54 -16.05 - - - - 95 227 Vv
3 * **11.62012| 34.35 |PK-U| 38.3 -24.6 48.05 - - 74 -25.95 - - 241 372 H
* **11.62013| 22.28 |ADR| 38.3 -24.6 35.98 54 -18.02 - - - - 241 372 H
6 * **11.58877| 37.11 |PK-U| 38.3 -24.6 50.81 - - 74 -23.19 - - 17 224 Y
* *¥* 11.58876| 23.67 |ADR| 38.3 -24.6 37.37 54 -16.63 - - - - 17 224 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: R12935938-E7 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

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

2TX Antenna 1 + Antenna 2 SDM MODE

BANDEDGE (CHANNEL 155 LOW EDGE)
HORIZONTAL RESULT

4ETest Facility: UL Morrisville 2813 Aug 3 14:28:16

Bandedge

Project Number: 12333938

3E| Client: Microsoft

Test Locotion: S-SAC

Mode: ZTx, 11acVUHTBB, 5775MHz
2F| Tested by: 11993

EIRFP
|
]
—
=

-2
Peak Limit C(dBm)
-3k
2
-5k
5.625 15 TMH=z/ 5.776
Freguency (GHz)
Ronge (GHz) RBLI/UBI/ Fef/Attn  Dat/fvg Tups Swsep Pts  #Gups/Mode Lobel
1:5.625-5.776 ~bolB) /M £/10 PERK/Pur Fvg(RMS)  2%neec(futo) 6088 MAXH Horizental
Meter . Corrected . PK . .
Marker Fre(g:ez;\cy Reading | Det ?J:?;? Amp/ C:)(:{:)Itr/ Pad i::t\:;r(s:;r; Reading Pe(a:jl;l;:‘r)mt Margin l-\(z[l)r:l'lst)h H(if;t Polarity
(dBm) EIRP (dB) 8
2 5.64954 | -58.95 Pk 34.7 -23.2 11.8 -35.65 -27 -8.65 318 287 H
1 5.72499 | -47.44 Pk 34.7 -23.3 11.8 -24.24 26.98 -51.22 318 287 H
Pk - Peak detector
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REPORT NO: R12935938-E7 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

VERTICAL RESULT

4ETest Facility: UL Morrisville 26813 Aug 3 14:85:53

Bandedge

Project Number: 123335938

3E| Client: Microsoft

Test Locotion: 5-SAC

Mode: 2Tx, 11acUHTBB, 5775MHz
2p| Tested by: 11993

e
[
o
£ o_qp
wl
!
,2[2 L
Peak Limiti CdBm2
-3k =
-4e
-5k
5.625 5 TMH=z/ 5.776
Frequency (GHzJ
Range (GHz) RBU/UBI Fef/fttn  Dat/fvg Tupe Sweep Pts #5upsflode Lobel
Meter Corrected PK
Frequency . AT0072 |(Amp/Cbl/Fltr/Pad|Conversion . Peak Limit . | Azimuth | Height .
Marker Reading | Det Reading Margin Polarity
(GHz) (dBm) (dB/m) (dB) Factor (dB) EIRP (dBm) (dB) (Degs) | (cm)
2 5.64984 | -53.68 Pk 34.7 -23.2 11.8 -30.38 -27 -3.38 342 250 Vv
1 5.72499 | -41.97 Pk 34.7 -23.3 11.8 -18.77 26.98 -45.75 342 250 Vv
Pk - Peak detector
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REPORT NO: R12935938-E7 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

BANDEDGE (CHANNEL 155 HIGH EDGE)

HORIZONTAL RESULT

4ETE§t Facility: UL Morrisville 2813 Aug 7 22:19:38
Bondedge
Project Numker: 12935938
3k Client: Microsoft
Test Locotion: 5-SAC
Mode: 2Tx, 11acUHT82, 5775MHz
2r Tested by: 11893
e

EIRP
|
~
P

-2e
1 Peok Limiz (dBpn)
-3k "
2
il
-5k
5.774 22 6MHz/ B
Frequency (GHz)
Range (6Hz) RENVBH Fef /Attn  Det/Avg Tupe Sueep Pta  foupa/liods Lobel
1:5.774-6 M(-BoB) /3 £/18 PERK/Pur Rug(RM3)  22msec(huto) 6888  MAXH Horizental
Bondedye 5.858-6GHz 15_487 EIRP - H.TST Rev 9.5 2 Jua 2019
Met C ted PK
Frequency N Fr AT0072 |(Amp/Cbl/Fltr/Pad|Conversion orres €9 peak Limit . | Azimuth | Height .
Marker (GHz) Reading | Det (dB/m) (dB) Factor (dB) Reading (dBm) Margin (Degs) | (cm) Polarity
(dBm) EIRP (dB) i
1 5.85043 | -47.91 Pk 34.8 -23.1 11.8 -24.41 26.03 -50.44 67 374 H
2 5.92493 -59.9 Pk 34.9 -22.9 11.8 -36.1 -26.95 -9.15 67 374 H
Pk - Peak detector
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REPORT NO: R12935938-E7 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

VERTICAL RESULT

4ETest Facility: UL Morrisville 26813 Aug 7 22:18:26
Bandedge
Project Numker: 12935938

3k Client: Microsoft

Test Location: 5-SAC
Mode: 2Tx, 11ocUHT82, 5775MHz

oF Tested by: 11993
1Ef
[
o
T g
wl
1
,2[2 o)
Peoki Limit CdBn)
-3e it 5
-4E
-5k
5.774 22 6MHz/ 5
Frequency (GHzJ
Range (GHz) RBU/UBI Fef/fttn  Dat/fvg Tupe Sweep Pts #5upsflode Lobel
Fondedye 5.858-6GHz 15 467 EIRP - U.TST Rev 9.5 "2 Jua 2819
Meter . Corrected . PK . .
Marker Fre(g:ez;\cy Reading | Det ?J:?;? Amp/ C:)(:{:)Itr/ Pad i::t\:;r(s:;r; Reading Pe(a:jl;l;:‘r)mt Margin l-\(z[l)r:l'lst)h H(if;t Polarity
(dBm) EIRP (dB) 8
1 5.8506 -42.86 Pk 34.8 -23.1 11.8 -19.36 25.64 -45 70 245 Vv
2 5.92685 | -54.17 Pk 34.9 -22.9 11.8 -30.37 -27 -3.37 70 245 Vv
Pk - Peak detector
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REPORT NO: R12935938-E7
FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

HARMONICS AND SPURIOUS EMISSIONS

MID CHANNEL RESULTS

““RTESt Focility: UL Morrisville 2819 Aug 9 28:85:13
Radiated Emissions 3-Meters
= Project Number: 12935938
e Clisnt: Microsoft
Test Location: S-SAC
Mode: 2Tx, 1lac UHTB@, S5775MHz
95 Tested by: 46726
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W il i
- B
1 [z 18
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1:1°5.88 M)/ 87/B  PEAK/Far Avg(RIS)  (5msec(Auto) 630D HAXH Hor i zortal| 5:6.15-18 M6E)/38  81/8  PEK/Por Avg(RNS)  4Bhmscclhuto) 18k PAH Far i zontal
3:5.88-6.15 M(-6dB) / 30k 187/18 PEAK/Pur Avg(RMS)  4insec(futa) 588  MAXH Hori zonta|
FCC Part1SC SGHz UNIL RSE.TST Rev 9.5 12 Jun 2819
HuTest Focility: UL Morrisville 2019 Aug 9  2B:B85:13
Rodioted Emissions 3-Meters
= Pro ject Number: 12935938
e Client; Microsoft
Test Location: S-SAC
Mode: 2Tx, 1lac UHTB@, S5775MHz
95 Tested by: 46726
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Peak Limit (dBulU/m)
7E
~ Nor t | |
=
3 65
= b
Jas}
o .
~ Avg Limit (dBuU/m)
55
4’:\
4 2 g
Q
al:
25
1 [z 18
Frequency (GHz)
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Page 71 of 73

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: R12935938-E7
FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

RADIATED EMISSIONS

Frequency Metfer AT0072 [Amp/Cbl/Fltr/Pad Corre?ted Avg Limit [Margin P.ea.k PK. UNII I.\Ion- PK. Azimuth(Height .
Markers (GHz) Reading| Det (dB/m) (dB) Reading (dBuv/m)| (dB) Limit |Margin|Restricted|Margin (Degs) | (cm) Polarity
(dBuv) (dBuVv/m) (dBuV/m)| (dB) |(dBuV/m)| (dB)

1 * ** 237478 | 48.51 |PK-U| 31.8 -33.9 46.41 - - 74 -27.59 - - 354 118 H
* ** 237478 | 36.45 |ADR| 31.8 -33.9 34.35 54 -19.65 - - 354 118 H
2 *** 281782 | 47.4 |PK-U| 32.1 -33.6 45.9 - - 74 -28.1 5 160 H
* ** 281784 | 35.52 |ADR| 32.1 -33.6 34.02 54 -19.98 - - 5 160 H
4 * ** 237277 | 50.85 [PK-U| 31.8 -33.9 48.75 - - 74 -25.25 99 207 Vv
* ** 237276 | 39.19 |ADR| 31.8 -33.9 37.09 54 -16.91 - - 99 207 Vv
5 * ** 282174 | 51.92 |PK-U| 32.1 -33.6 50.42 - - 74 -23.58 95 237 Vv
* ** 282168 | 40.36 |ADR| 32.1 -33.6 38.86 54 -15.14 - - 95 237 Vv
3 * **11.53697| 35.19 |PK-U| 38.2 -24.4 48.99 - - 74 -25.01 284 283 H
* **11.537 | 22.66 |ADR| 38.2 -24.4 36.46 54 -17.54 - - 284 283 H
6 * **11.53504| 35.61 |PK-U| 38.2 -24.4 49.41 - - 74 -24.59 20 229 Vv
* **11.53504| 23.63 |ADR| 38.2 -24.4 37.43 54 -16.57 - 20 229 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

10.2. 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 R12935938-E11 (FCC ID: C3K1868, IC: 3048A-1868)
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REPORT NO: R12935938-E7 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

11. AC LINE CONDUCTED EMISSIONS

Radiated emissions below 1GHz, above 18GHz, and power line conducted emissions were
performed in worst-case test report R12935938-E11 (FCC ID: C3K1868, IC: 3048A-1868).

12. SETUP PHOTOS

Please refer to R12935938-EP1 for setup photos

END OF TEST REPORT
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