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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: 2019-07-17 to 2019-08-19

APPLICABLE STANDARDS
STANDARD TEST RESULTS

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

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

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

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

Approved & Released Prepared By:

For UL LLC By:

Jeffrey Moser Brian T. Kiewra

Operations Leader Project Engineer

UL — Consumer Technology Division UL — Consumer Technology Division
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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 5.2 and 5.3 GHz 802.11a, n HT20, n HT40, ac VHT80, and ac VHT160. 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-E5. 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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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%
1.3 dB (PK)
RF output power, conducted 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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FCC ID: C3K1868

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:

5.2 GHz BAND

Frequency Range Mode Output Output Power

(MHz) Power (mw)
(dBm)

5.2 GHz band, 2TX

5180-5240 802.11a CDD 12.65 18.41

5180-5240 802.11n HT20 SDM 15.66 36.81

5190-5230 802.11n HT40 SDM 17.40 54.95

5210 802.11ac VHT80 SDM 17.40 54.95

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

5.3 GHz BAND

Frequency Range Mode Output Output Power

(MHz) Power (mWw)
(dBm)

5.3 GHz band, 2TX

5260-5320 802.11a CDD 19.47 88.51

5260-5320 802.11n HT20 SDM 20.85 121.62

5270-5310 802.11n HT40 SDM 16.40 43.65

5290 802.11ac VHT80 SDM 16.39 43.55

5250 802.11ac VHT160 SDM 16.50 44.67

SISO and MIMO per chain power are set to the same level.
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6.3. DESCRIPTION OF AVAILABLE ANTENNAS

Frequency Range | Antenna | Peak Gain (dBi) | Peak Gain (dBi)
(GHz) Type Antenna 1 Antenna 2 (Left)
(Right)
Model 1867
2.4t02.48 0.7 2.6
5.15t05.25 4.9 4.4
5.25105.35 PIFA 6.1 5.0
5.47105.72 7.2 5.5
5.725 10 5.85 9.4 5.6
Model 1868
2.4t02.48 0.4 1.0
5.15t05.25 3.6 2.2
5.25105.35 PIFA 5.2 3.5
5.47105.72 6.4 4.7
5.725 10 5.85 7.8 4.5

Note —
Antenna 1 = Chain 0
Antenna 2 = Chain 1

6.4. SOFTWARE AND FIRMWARE

EUT Sl DRTU OS Version BT Driver Version gy Driver BT Boniss
Number Version Version Supply (s/n)
R-557-1868-FCC- 11.1916.0
CONDUCTED-02 005210692757 09531 MTEOS 1.652.0 21.0.19157.20088 99.0.43.8 0D130P01P9596
R-557-1868-FCC- 11.1916.0
CONDUCTED-03 005216792757 09531 MTEOS 1.652.0 21.0.19157.20088 99.0.43.8 0D130P03GES596
R-557-1868-FCC- 11.1916.0
RADIATED-10 013886292757 09531 MTEOS 1.652.0 21.0.19157.20088 99.0.43.8 0D130P02KC596
R-557-1868-FCC- 11.1916.0
RADIATED-11 013891692757 09531 MTEOS 1.652.0 21.0.19157.20088 99.0.43.8 0D130P01S7596
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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: MCSO0 (NSS=2)
802.11ac VHT160 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.

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

Page 10 of 128

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-E5 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

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

Equipment

ID 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 swing: 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.

26 dB Emission BW: KDB 789033 D02 v02r01, Section C.1

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.

Use of IEEE 802.11 channels that straddle the UNII-1 and UNII-2A bands (5250 MHz): KDB
789033 D02 v02r01, Section Il
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REPORT NO: R12935938-E5

FCC ID: C3K1868

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

9. ANTENNA PORT TEST RESULTS

Note — Throughout this section:

Antenna 1 = Chain 0
Antenna 2 = Chain 1

9.1.

LIMITS

None; for reporting purposes only.

PROCEDURE

ON TIME AND DUTY CYCLE

KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

5.2 Band
Mode ON Time| Period | Duty Cycle Duty Duty Cycle 1/B
B X Cycle [orrection FactojMinimum VBW
(msec) | (msec) | (linear) (%) (dB) (kHz)
802.11a CDD 2.087 2.131 0.979 97.94% 0.09 0.479
802.11n HT20 SDM 3.978 4.024 0.989 98.86% 0.00 0.010
802.11n HT40 SDM 3.9780 | 4.0240 0.989 98.86% 0.00 0.010
802.11ac VHT80 SDM 3.9660 | 4.0120 0.989 98.85% 0.00 0.010
5.3 Band
Mode ON Time| Period | Duty Cycle Duty Duty Cycle 1/B
B X Cycle [orrection FactojMinimum VBW
(msec) [ (msec) | (linear) (%) (dB) (kHz)
802.11a CDD 2.086 2.132 0.978 97.84% 0.09 0.479
802.11n HT20 SDM 3.976 4.022 0.989 98.86% 0.00 0.010
802.11n HT40 SDM 3.9810 | 4.0320 0.987 98.74% 0.00 0.010
802.11ac VHT80 SDM 3.9710 | 4.0140 0.989 98.93% 0.00 0.010
802.11ac VHT160 SDM 3.9600 | 4.0030 0.989 98.93% 0.00 0.010
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REPORT NO: R12935938-E5
FCC ID: C3K1868

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

DUTY CYCLE PLOTS - 5.2 Band

Neysight Spectram Andyzer - T1051/18-40GH e cort == Neysght Speciram Analyzer - 17051 18-H0GHz cor T
R [s02_oc [ senseanT] [ Asonamo_ | 05:10:20 PMJul 17,2019 R R [s00 DC | SENSEINT [ ALIGNAUTO 05:20:34 Pl 17,2018
Trig Delay-100.0 ps. #Avg Type: RMS TRACE] 56 ] Trig Delay-100.0 ps #Avg Type: RMS TRACE[L - 3456
PNO: Fast ~»—  ITig: Video R | v PNO: Fast ~—»— Trig: Video TYPE| WAy
IFGain:Low #Atten: 34 dB oerlP IFGain:Low #Atten: 34 dB o=lP
AMKr3 2.131 ms AMKr3 4.024 ms
10 dBiciv__Ref 24.00 dBm -0.49 dB 10 dB/div__Ref 24.00 dBm -1.09dB
Log ———— Log
400 40
S PR S - i) " : oo it Qsrsrrfsrtmssatdpssissedpsmessbosissscgs
60 160
%0 %0
360 0
460 - 450 -
550 0
5.0 650
Center 5.200000000 GHz Span 0 Hz Center 5.200000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 4.533 ms (4001 pts) Res BW 8 MHz #VBW 50 MHz Sweep 8.267 ms (4001 pts)|
FUCTON VALUE - FUNCTION VALUE -
1N 1409 us -3.66 dBm 1N t 140.9 us -3.49 dBm
2 A1 t (A 2087 ms (A) 1.64dB 2 A1 t (a) 3978 ms (A) -0.56 dB
-4 a1 t (A 2131 ms (A) 0. -‘ At t (a) 4.024 ms (A) -1.09dB
5 5 E
6 6
7 7
8 8
9 9
10 10
1 - 1 .
= Cgsmamus s Igsmams,
Neysight Spectram Anayzer - T1051/18-40GH e cort Neysght Speciram Analyzer - 17051 16-H0GHz cor Tl
R [ ® [sta oc [ sensen ALIGN AUTO__| R R [s00 DC | [ SENSELINT [ ALIGNAUTO 05:38:55 PM1ul 17, 2018
Trig Delay-100.0 s, #Avg Type: RMS Trig Delay-100.0 s #Avg Type: RMS TRACE[T - 515 €
PNO: Fast ~»—  ITig: Video PNO: Fast ~»— Trig: Video TYPE| Wiy
IFGain:Low #Atten: 34 dB IFGain:Low #Atten: 34 dB o=lP
AMKr3 4.024 ms AMKr3 4.012 ms
19 geicly_Ref 24.00 dBm -0.11dB [0 geidly_Ref 24.00 dBm -0.60 dB
140 140
400 ‘ 40
oo} ) ; ‘ Qi
60 180
%0 %0
3.0 0
460 - 450 -
550 @0
5.0 650
Center 5.190000000 GHz Span 0 Hz Center 5.210000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 8.267 ms (4001 pts) Res BW 8 MHz #VBW 50 MHz 267 ms (4001 pts)
- v -
140.9 us -8.84 dBm 1 1409 us 1011 dBm
3.978ms (A) 219dB 2 3966 ms (A) 4.49dB
4.024ms (8) £011dB -‘ 4.012ms (A) -0.60 dB
5 E
6
7
8
9
10
. 1 I
s Cgsmamus s Igsmams,

DUTY CYCLE 802.11n HT40 SDM MODE
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REPORT NO: R12935938-E5 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

DUTY CYCLE PLOTS - 5.3 Band

Keysight Spectrum Analyzer - 46722, MOR-DFS e Keysight Spectrum Analyzer - 6722, MOR-DFS [y
R 500 Ac [ senseanT] [ Asonamo_ | T1:30:13 40126, 2019 RL R [s00 AC | I SENSEINT [ ALIGNAUTO 11:34:20 A4 01 26,2019
Trig Delay-100.0 ps. #Avg Type: RMS TRace] 55 Trig Delay-100.0 ps #Avg Type: RMS TRACE[. 2556
PNO: Fast ~»—  Trig: Video R | v PNO: Fast ~—»— Trig: Video TYPE| WAy
IFGain:Low Atten: 34 dB oerlP IFGain:Low Atten: 34 dB oerlP
AMkKr2 2.086 ms| AMKr3 4.022 ms)
10 dBidiv__Ref 24.00 dBm -0.51dB 10 dB/div__Ref 24.00 dBm 0.06 dB|
Log ———— Log
o ‘ ‘ ‘ ‘ ‘ ‘ "
wnf Q) | ‘ L ‘ ‘ . $
60 160
%0 %0
360 B0
460 450
5.0 WL 50 i
5.0 650
Center 5.300000000 GHz Span 0 Hz Center 5.300000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 5.067 ms (4001 pts) Res BW 8 MHz #VBW 50 MHz Sweep 10.13 ms (4001 pts)|
FUCTON VALUE - wclwoosrrelscl 5 1~ T Fuscrov ] ruscrovwor] FUNCTION VALUE -
1N t 1419 us 0.83 dBm 1N t 1419 us 097 dBm
2 A1 t (A 2086 ms (A) 0.51dB 2 A1 t (a) 3976 ms (A) -0.40dB
38 t (A 2432ms (A) 0.09d8 -‘ a1 t (a) 4022ms (A) 0.06 dB
5 5 =
6 6
7 7
8 8
9 9
10 10
1 - 1 .
= Cgsmamus s Igsmams,

DUTY CYCLE 802.11a CDD MODE

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

DUTY CYCLE 802.11n HT40 SDM MODE

Intentionally Left Blank

Keysight Spectrum Analyzer - 46722, MOR-DFS

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

deidiv__Ref 24.00 dBm

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

500

E]

50

e

3.0
460

550 LR
5.0

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

FUNCTION | FUNCTION WIDTH

| S
4122ms -5.50 dBm

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

5

6

7

8

9

10

" v
= Telsrars

DUTY CYCLE 802.11ac VHT160 SDM MODE
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REPORT NO: R12935938-E5

FCC ID: C3K1868

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

9.2. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

9.2.1. 802.11a MODE IN THE 5.2 GHz BAND

2TX Antenna 1 + Antenna 2 CDD MODE

Channel|Frequency| 26 dB Bandwidth |26 dB Bandwidth
Antenna l Antenna 2
(MHz) (MHz) (MHz)
Low 5180 25.20 25.00
Mid 5200 25.65 24.70
High 5240 25.15 25.60
% Agilent B3:42:51 Jul 39, 2619 L Measure 46 Aglent B8:45:26 Jul 30, 2019 L Heasure
AP16.8(862719),49882, MOR-CONL & Mkrl 25.65 MHZ] APV16.8(662719),488582, MOR-CONL a Mkrl 24.70 MHz
Ref 38 dBm #Htten 40 dB -0.697 dB Meas Off Ref 3@ dBm #Atten 49 dB 0.989 dB Meas Off
#Peak #Peak
Log Log
1o Channel P 10 Channel P
&y annel Power| Py annel Power
Dffst 0ffst
1.1 11.1
dB Occupied BW dB Occupied BH
Dl 1]
aél.? aé@.l
m 1R, 1 m 1R, 1
WP 5 ACP PR “ 5 ACP
20 28
ML 52 Multi Carrier| ML 52 Multi Carrier
53 F Power 53 F Power
AR AA
g%)n Power Stat g%)n Power Stat
CCDF CCDF
Swp Swp
Center 5.000 G0 GHz Span 50 MHz 1”‘0’{3 Center 5.200 06 GHz Span 50 Mz 1"‘0’{2
#Res BH 620 kHz #UBH 1.8 MHz #Sween 100 ms (1001 prs) #Res BH 628 kHz #UBH 1.8 MHz #5neep 100 ms (1001 pts)
| |
MID CHANNEL ANTENNA 1 MID CHANNEL ANTENNA 2
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REPORT NO: R12935938-E5

FCC ID: C3K1868

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

9.2.2. 802.11n HT20 MODE IN THE 5.2 GHz BAND

2TX Antenna 1 + Antenna 2 SDM MODE

Channel|Frequency| 26 dB Bandwidth |26 dB Bandwidth
Antenna l Antenna 2
(MHz) (MHz) (MHz)
Low 5180 26.05 24.65
Mid 5200 26.25 24.90
High 5240 25.65 25.15
% Agilent 89:36:59 Jul 38, 2019 L Measure 3 Agilent 83:41:06 Jul 36, 2919 L Measure
APw10.8(862719),40882, MOR-CONL a Mkrl 26.25 MHZ] APv10.8¢062719),40882, MOR-CONL a Mkrl 24.90 MHz
Ref 38 dBm #Htten 40 dB 8.135 dB Meas Off Ref 3@ dBm #Atten 49 dB 0.867 dB Meas Off
#Peak #Peak
Log Log
10 Channel P Lo Channel P
By annel Power| ey annel Power
Offst Offst
1.1 111
dB Occupied BW dB Occupied BH
] ul}
180 . N S172 " T
dBm 4 o dBm P 2
#PAug ACP #PAvg AcP
20 28
ML §2 Multi Carrier| ML 52 Multi Carrier
$3F Power s3F Power
AR AA
E%)n Power Stat If%)n Power Stat
S CCOF| | [sup CCDF
Center 5.000 06 GHz Span 50 Mz 1”‘;{3 Center 5.206 06 GHz Span S0 Mz 1”‘0’{2
#Res BH 628 kHz #YBW 1.5 MHz #Sweep 100 ms (1661 pts) #Res BH 628 kHz #VBH 1.8 MHz #5weep 180 ms (1081 pts)
| |
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REPORT NO: R12935938-E5
FCC ID: C3K1868

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

9.2.3. 802.11n HT40 MODE IN THE 5.2 GHz BAND

2TX Antenna 1 + Antenna 2 SDM MODE

Channel|Frequency| 26 dB Bandwidth [26 dB Bandwidth
Antenna 1 Antenna 2
(MHz) (MHz) (MHz)
Low 5190 45.80 45.20
High 5230 45.30 44.90
% Agilent 10:22:84 Jul 38, 2019 L Measure 3 Agilent 16:26:46 Jul 36, 2919 L Measure
APw10.8(862719),40882, MOR-CONL a Mkrl 45.8 MHz APv10.8¢062719),40882, MOR-CONL a Ml 452 MHz
Ref 30 dBm #Atten 40 dB ~1.556 dB Meas Off Ref 308 dBn #htten 40 dB 8.359 dB Meas Off
#Peak #Peak
Log Log
L0 Channel P 1o Channel P
) annel Power| - annel Power
Offst Offst
111 11.1
dB Occupied BW dB Occupied BH
] ul}
C—‘éA.S s L Qém froj %
il 1 m
WPivg ACP PR ACP
20 20 | b
ML §2 Multi Carrier, ML 52 Multi Carrier
83 F Power, A Power
AR AR
&E)n Power Stat f%)ﬂ Power Stat
CCDF CCDF]
Swp Swp
Center 5196 0 GHz nan 100 Mz 1”‘0’{3 Center 5.198 0 Gz pan 106 MHz 1”‘0’{‘3
#Res BH 1.2 MHz #YBH 4 MHz #Sween 100 ms (1081 pts) #Res BH 1.2 MHz #VBH 4 MHz #Sweep 100 ms (1081 pts)
| |
LOW CHANNEL ANTENNA 1 LOW CHANNEL ANTENNA 2
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REPORT NO: R12935938-E5 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

9.2.4. 802.11ac VHT80 MODE IN THE 5.2 GHz BAND

2TX Antenna 1 + Antenna 2 SDM MODE

Channel|Frequency| 26 dB Bandwidth [26 dB Bandwidth
Antenna 1 Antenna 2
(MHz) (MHz) (MHz)
Mid 5210 87.40 85.80
% Agilent 18:43:51 Jul 38, 2019 L Measure 3 Agilent 16:55:45  Jul 36, 2919 L Measure
APw10.8(862719),40882, MOR-CONL a Mkrl 87.4 MHz APv10.8¢062719),40882, MOR-CONL a Ml 85.8 MHz
Ref 30 dBm #Atten 40 dB 0.709 dB Meas Off Ref 308 dBn #htten 40 dB -0.010 dB Meas Off
#Peak #Peak
Log | ‘ Log
10 ! ! 18
ey Channel Power| dB/ Channel Power
Offst Offst
111 | 11.1
48 o . Occupied BH dB Occupied BH
ol Fa '3 ul} 1
;‘é_g géz.e & @
il m
#PAvg [T ™ ACP #PAvg ACP
20 20
ML §2 Multi Carrier, ML 52 Multi Carrier
83 | Power| 53 F Power,
AR AR
£ £(fx
Power Stat Power Stat
FT FT
Sup CCoF| | [sup CCOF
Center 5216 0 GHz nan 200 MHz 1”‘0’{3 Center 5.210 § Gz pan 206 Mz 1”‘0’{‘3
#Res BH 2.4 MHz #YBH 8 MHz #Sween 100 ms (1081 pts) #Res BH 2.4 MHz #VBH 8 MHz #Sweep 100 ms (1081 pts)
| |
MID CHANNEL ANTENNA 1 MID CHANNEL ANTENNA 2
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DATE: 2019-09-16
IC: 3048A-1868

9.2.5. 802.11a MODE IN THE 5.3 GHz BAND

2TX Antenna 1 + Antenna 2 CDD MODE

26 dB Bandwidth

Channel|Frequency| 26 dB Bandwidth
Antenna 1 Antenna 2
(MHz) (MHz) (MHz)
Low 5260 25.10 24.85

Mid

5300

23.80

24.70

High

5320

25.25

24.90

MID CHANNEL

[B Keysight Spectrum Anclyzer - APV10.0.1(072319),24293, MOR-RP. Lo & s B Keysight Spectrum Analyzer - APVI00.1(072319),24253, MOR-RP. e
L W [siaoc [ senseant ALIGN AUTO = . W[50 DC ALIGN AUTO 5
ICenter Freq 5.300000000 GHz. ) #Avg Type: RMS requency [Center Freq 5.300000000 GHz ) #Avg Type: RMS requency
PNG-Fast == Trig: FreeRun Avg|Hold: 1001100 PNO: Fast Trig: Free Run Avg|Hold: 1001100
IFGain:Low  #Atten: 40 dB IFGain:Low  #Atten: 40dB
Auto Tune| Auto Tune|
Ref Offset 11.1 dB Ref Offset 11.1 dB
10 dgidiv - Ref 30.00 dBm 10 dBidiv  Ref 30.00 dBm
Log Log
CenterFreq Center Freq|
5300000000 GHz 5300000000 GHz
StartFreq StartFreq|
5275000000 GHz 5275000000 GHz
5 [} StopFreq b 9 StopFreq|
A 5325000000 GHz 5325000000 GHz
CF Step CF Step
5.000000 MHz] 5.000000 MHz|
Auto Man| lAuto Man|
0 Freq Offset| Freq Offset|
B 0 He| 0 He|
Center 5.30000 GHz Span 50.00 MHz| Center 5.30000 GHz Span 50.00 MHz
#Res BW 620 kHz #VBW 1.8 MHz #Sweep 100.0 ms (1001 pts); #Res BW 620 kHz #VBW 1.8 MHz #Sweep 100.0 ms (1001 pts)
= [a— = [
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REPORT NO: R12935938-E5

FCC ID: C3K1868

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

9.2.6. 802.11n HT20 MODE IN THE 5.3 GHz BAND

2TX Antenna 1 + Antenna 2 SDM MODE

Channel|Frequency| 26 dB Bandwidth |26 dB Bandwidth
Antenna 1 Antenna 2
(MHz) (MHz) (MHz)
Low 5260 26.30 29.30

Mid

5300

24.60

26.30

High

5320

26.25

28.20

MID CHANNEL

[B5 Keyegh Spectram Anslyzer - APVI0D 1(072319),24253, MOR-RP Toe B Keyeght Spectram Ana e )
S — S T T
#Avg Type: RMS TRACE[1D345 6 #Avg Type: RMS TReCE[T 5556
ICenter Freq 5.300000000 G:,'f)_ - _J Trig: Free Run e /00 v } [Center Freq 5.300000000 G:'% e pe o0 v :}
IFGain:low  #Atten: 40 dB. oerlP IFGa oerlP
Auto Tune| Auto Tune|
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 CenterFreq|
5300000000 GHz 5300000000 GHz
00
StartFreq StartFreq|
5275000000 GHz 5275000000 GHz
oo Iy StopFreq Y 9 5 StopFreq
X 5.325000000 GHz 4 5.325000000 GHz
CF Ste, CF Ste|
5.000000 MHz| 5000000 MHz|
Auto Man| lAuto Man|
FreqOffset Freq Offset
0 Hz 0 He|
ICenter 5.30000 GHz Span 50.00 MHz Center 5.30000 GHz Span 50.00 MHz
#Res BW 620 kHz #VBW 1.8 MHz #Sweep 100.0 ms (1001 pts); #Res BW 620 kHz #VBW 1.8 MHz #Sweep 100.0 ms (1001 pts)

Toorms
MID CHANNEL ANTENNA 1

MID CHANNEL ANTENNA 2
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DATE: 2019-09-16

REPORT NO: R12935938-E5
IC: 3048A-1868

FCC ID: C3K1868

9.2.7. 802.11n HT40 MODE IN THE 5.3 GHz BAND

2TX Antenna 1 + Antenna 2 SDM MODE

Channel|Frequency| 26 dB Bandwidth [26 dB Bandwidth
Antenna 1 Antenna 2
(MHz) (MHz) (MHz)

Low 5270 45.90 45.40

High 5310 46.20 46.60

LOW CHANNEL

[B5 Keysight Spectram Analyzer - APV10D 1(072319)24253, MOR-RP (== (B Keyight Spectrum Analyzer - APVIOO1(072319) 24295, MOR-RP. oo )
L w0 Oc ALIGN AUTO . w500 DC ]
Center Freq 5.270000000 GHz i #Avg Type: RMS Frequency Center Freq 5.270000000 GHz R #Avg Type: RMS Frequency
Fast = Trig: FreeRun Avg|Hold: 1001100 PNO: Fast == Trig: n AvglHold: 1001100
IFGain:low  #Atten: 40 dB IFGain:ow  #Atten: 40 dB
Auto Tune| Auto Tune|
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 CenterFreq|
5270000000 GHz 5270000000 GHz
StartFreq StartFreq|
5220000000 GHz 5220000000 GHz
>V O Stop Freq| >X< <> Stop Fregq|
N 5320000000 GHz 5320000000 GHz
o CF Step - CF Step
: 10.000000 MHz| o 10.000000 MHez|
Auto Man| lAuto Man|
Freq Offset| Freq Offset|
0Hz] 0 He|
ICenter 5.27000 GHz Span 100.0 MHz Center 5.27000 GHz Span 100.0 MHz
#Res BW 1.2 MHz #VBW 4.0 MHz #Sweep 100.0 ms (1001 pts); #Res BW 1.2 MHz #VBW 4.0 MHz #Sweep 100.0 ms (1001 pts)
Tgsmams " [
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REPORT NO: R12935938-E5
FCC ID: C3K1868

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

9.2.8. 802.11ac VHT80 MODE IN THE 5.3 GHz BAND

2TX Antenna 1 + Antenna 2 SDM MODE

Channel

(MHz)

Frequency,

26 dB Bandwidth
Antenna 1l
(MHz)

26 dB Bandwidth
Antenna 2
(MHz)

Mid 5290

86.00

88.00

MID CHANNEL

=

[B5 Keysight Spectram Analyzer - APV10D 1(072319)24253, MOR-RP (== (B Keyight Spectrum Analyzer - APVIOO1(072319) 24295, MOR-RP. oo )
L S8 _oc [ senseant ALIGN AUTO _[03:37:43 PM Aug 14,2019 . w500 DC SenseanT] ALIGN AUTO _[03:12:33 PMAug 14,2019
i vg Type: RMS TRAGE[T T35 § Frequency Center Freq 5.290000000 GHz . #Avg Type: RMS TRCE[ 5 56 Frequency
Fast = Trig: FreeRun Avg|Hold: 1001100 e PNG: Fast == Trig: Free Run AvglHold: 1001100 e
IFGainiLow  #Atten: 40 dB oerlP IFGainlow  #Atten: 40 dB oerlP
Auto Tune| Auto Tune|
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 CenterFreq|
200 5290000000 GHz 5200000000 GHz
00
StartFreq StartFreq|
5.190000000 GHz 5190000000 GHz
y [)
oo 0 Stop Freq| X Stop Freq|
X 5390000000 GHz 5390000000 GHz
o CF Step CF Step
: 20.000000 MHz| 20.000000 MHz
Auto Man| lAuto Man|
4
. Freq Offset| Freq Offset|
. 0Hz] 0 He|
ICenter 5.2900 GHz Span 200.0 MHz Center 5.2900 GHz Span 200.0 MHz
#Res BW 2.4 MHz #VBW 8.0 MHz #Sweep 100.0 ms (1001 pts); #Res BW 2.4 MHz #VBW 8.0 MHz #Sweep 100.0 ms (1001 pts)
Tgsmams = [
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REPORT NO: R12935938-E5 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

9.2.9. 802.11ac VHT160 MODE IN THE 5.2/5.3 GHz BAND

2TX Antenna 1 + Antenna 2 SDM MODE

Channel|Frequency| 26 dB Bandwidth |26 dB Bandwidth
Antenna 1 Antenna 2
(MHz) (MHz) (MHz)
Mid 5250 168.00 169.20
# Agilent 12:59:00 Aug 14, 2019 L Measure s Agilent 13:08:41 Aug 14, 2619 L Measure
APv10.8.1(872319),49852, MOR-CON1 a Mkrl 168.9 MHZ] AP18.8.1(872319),40852, MOR-CONL a Mkrl 163.2 MHz
Ref 36 dBm #Atten 468 dB -1.165 dB Meas Off| Ref 36 dBm #Atten 46 dB -0.826 dB Meas Off
#Peak | #Peak
Log | Log
33/ Channel Power }jg/ Channel Power
Offst Offst
111 11.1
dB Occupied BH dB Occupied BH
ol 1 ul} 1
5%3 ] & 5 aél 2
m m
whhivg ACPL | Lophue b ACP
196 189
ML 52 Multi Carrier| ML 52 Multi Carrier
53 FS Power, S3 P8 Power,
A A
£ £0f
Power Stat Power Stat
FTun FTun
Sup COOF| | |sum CCDF
Center 5.256 6 GHz pan 460 MHz 1";’{‘; Center 5.256 @ CHz pan 480 HHz 1"‘0’{‘;
#Res BH 4 MHz #UBH 5@ MHz #Sween 108 ms (1001 pts) #Res BH 4 MHz #BH 50 MHz #Sneep 100 ms (1001 pts)
| |
MID CHANNEL ANTENNA 1 MID CHANNEL ANTENNA 2
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9.3. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

9.3.1. 802.11a MODE IN THE 5.2 GHz BAND

2TX Antenna 1 + Antenna 2 CDD MODE

Channel|Frequency| 99% Bandwidth [ 99% Bandwidth
Antenna 1 Antenna 2
(MHz) (MHz) (MHz)
Low 5180 16.6236 16.6444
Mid 5200 16.6060 16.6004
High 5240 16.6598 16.7548
% Agilent 83:42:89 Jul 38, 2019 L Measure 3 Agilent 88:45:52 Jul 36, 2919 L Measure
| |
Ch Freq 5.2 GHz Trig Free Meas Off Ch Freq 5.2 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 10 I Occupied Bandwidth Averages: 10 I
Channel Power| Channel Power
APw10.0(062719),40882, MOR-CONL APv16.8(062719),40882, MOR-CONL
Ref 30 dBm #Atten 40 dB Ref 38 dBm #Atten 46 dB
¥Samp — Occupied BH #Sainp I Occupied BH
Log | } Log |
18 t | 18 i
3 e,
dB/ dB/
Offst > < ACP Offst -, S ACP
5 I RN .., S S S S S S— i . TV P 11.1 4
dB I 0 0 dB 0 0
| Multi Carrier, Multi Carrier
Center 5.200 0@ GHz Span 4@ MHz Power Center 5.200 09 GHz Span 40 MHz Power
#Res BH 300 kHz UBH 910 kHz  Sweep 1.399 ms (1000 prs) ’ S #Res BH 300 kHz #UBH 910 kHz  Sweep 1.399 ms (1000 pts) o S
ower Stat ower Stat
Occupied Bandwidth Occ BH Z Pur  99.00 % CCDF| Occupied Bandwidth Occ BH Z Pwr  9%.00 7 CCDF
16.6068 MHz ® dB -26.00 dB 16.6004 MHz x dB -26.00 dB
Transmit Freq Error —3.328 kHz 1”°{§ Transmit Freq Error 38.254 kHz Pofrg
% dB Bandwidth 23.465 MHz* E % dB Bandwidth 22.329 MHzx o
| |

MID CHANNEL ANTENNA 1

MID CHANNEL ANTENNA 2
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9.3.2. 802.11n HT20 MODE IN THE 5.2 GHz BAND

2TX Antenna 1 + Antenna 2 SDM MODE

Channel|Frequency| 99% Bandwidth [ 99% Bandwidth
Antenna 1 Antenna 2
(MHz) (MHz) (MHz)
Low 5180 17.8413 17.8006
Mid 5200 17.8460 17.7994
High 5240 17.8015 17.8714
% Agilent 89:36:13 Jul 38, 2019 L Measure 3 Agilent 83:46:27 Jul 36, 2919 L Measure
| |
Ch Freq 5.2 GHz Trig Free Meas Off Ch Freq 5.2 GHz Trig Free Meas Off|
Occupied Bandwidth Averages: 10 I Occupied Bandwidth Averages: 10 I
Channel Power| Channel Power
APw10.8(862719),40882, MOR-CONL APv10.8¢062719),40882, MOR-CONL
Ref 30 dBm #Atten 40 dB Ref 38 dBm #Atten 460 dB
#5amp I I ] ] Occupied BH #Samp Occupied BH
Log | | | | Log
1a VPP RSN PSSR RO IS 10 I - bt
dB/ dB/
Offst 3 3 ACP) | foffst rd £ ACP
5 — — 11.1 - etk
dB 1 i N B | | - -
] Multi Carrier, ] ] Multi Carrier
Center 5.200 0@ GHz Span 40 MHz Power Center 5.200 09 GHz Span 40 MHz Power
#Res BH 380 kHz #UBH 918 kHz  Sweep 1.399 ms (1000 pts) p S #Res BH 306 kHz #UBH 916 kHz  Sweep 1.399 ms (1000 pts) b S
ower Stat ower Stat
Occupied Bandwidth Occ BH % Pur  99.00 % CCDF| Occupied Bandwidth Occ BH % Pwr  99.00 7 CCDF
17.8468 MH=z ® dB -26.08 dB 17.7994 MHz ®dB -26.00 dB
Transmit Freq Error 51.240 kHz 1”°{§ Transmit Freq Error 12.989 kHz Pofrg
% B Bandwidth 22.901 MHz* E % dB Bandwidth 22.275 MHz¥ o
| |

MID CHANNEL ANTENNA 1

MID CHANNEL ANTENNA 2
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9.3.3. 802.11n HT40 MODE IN THE 5.2 GHz BAND

2TX Antenna 1 + Antenna 2 SDM MODE

Channel|Frequency| 99% Bandwidth | 99% Bandwidth
Antenna 1 Antenna 2
(MHz) (MHz) (MHz)
Low 5190 36.495 36.436
High 5230 36.443 36.493

LOW CHANNEL

[ o e = B D ==
] [ I [ ALIGNAUTO [04:54:22PM Sep 09,2019 & [ ALIGNAUTO _[04:51:11PM 5ep09,2019
entsr Freq 5. 190000000 GHz CemerFreq 5190000000 GHz Radio Std: None Frequency ccme, Freq 5. 190000000 GHz Center F .q 51sonoonoo GHz adic Frequency
[ Avg|Hold: 1001100 —— Trig: FreeRul n Avg|Hold: 1001100
#FGain:Low Ml’l!n 40 dB Radio Device: BTS #FGain:Low #Atten: 40 dl 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| a0 Center Freq|
0 5.190000000 GHz| 10 5.190000000 GHz,
, oo
) 10.0
0 0
) 4
500
ICenter 5.19 GHz Span 80 MHz Center 5.19 GHz Span 80 MHz CF Step
#Res BW 510 kHz #VBW 1.6 MHz Sweep 1ms 8000000 MHz #Res BW 510 kHz #VBW 1.6 MHz Sweep 1ms 8.000000 MHz|
lAuto Man| lAuto Man|
Occupied Bandwidth Total Power 18.8 dBm o} ied Bandwidth Total Power 19.0 dBm
36.495 MHz FreqOffse 36.436 MHz FreqOffset
Transmit Freq Error -19.680 kHz OBW Power 99.00 % OHz Transmit Freq Error -30.859 kHz OBW Power 99.00 % OHz
x dB Bandwidth 43.43 MHz xdB -26.00 dB x dB Bandwidth 41.82 MHz xdB -26.00 dB
s Tysmmus = fysmams
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9.3.4. 802.11ac VHT80 MODE IN THE 5.2 GHz BAND

2TX Antenna 1 + Antenna 2 SDM MODE

Channel|Frequency| 99% Bandwidth | 99% Bandwidth
Antenna 1 Antenna 2
(MHz) (MHz) (MHz)
Mid 5210 75.2370 74.9731
% Agilent 18:43:82 Jul 38, 2019 L Measure 4% Agilent 18:54:27  Jul 38, 2019 L Measure
| |
Ch Freq 5.21 GHz Trig Free Meas Off Ch Freq 5.21 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 10 I Occupied Bandwidth Averages: 10 I
Channel Power| Channel Power
APv10.0(062719),48582, MOR-CONL APv10.8(062719),40882, MOR-CONL
Ref 30 dBm #Atten 40 dB Ref 38 dBm #Atten 40 dB
¥Samp I \ \ Occupied BH #Sainp \ I — Occupied BH
Log | I I Log I | | |
10 PN T Y 10 P | Lty | &
dB/ dB/
Offst ACPl | offst e 5 ACP
11.1 11.1
B | | 4B | |
t ] Multi Carrier, ] ] Multi Carrier
Center 5.210 0@ GHz Span 160 MHz Power Center 5.210 09 GHz Span 168 MHz Power
#Res BH 1 MHz #JBH 3 MHz Sweep 1.066 ms (1000 prs) #Res BH 1 MHz #UBH 3 MHz Sweep 1066 ms (1000 pts)
Power Stat Power Stat
Occupied Bandwidth Occ BW % Pur  99.00 % CCDF| Occupied Bandwidth Occ BH % Pwr  99.00 7 CCDF
75.2370 MHz ® dB -26.00 dB 74.9731 MHz x dB -26.00 dB
Transmit Freq Error 36.904 kHz 1”°{§ Transmit Freq Error -24.525 kHz Pofrg
% dB Bandwidth 79.699 MHz* E % dB Bandwidth 79.980 MHzx o
| |

MID CHANNEL ANTENNA 1

MID CHANNEL ANTENNA 2
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9.3.5. 802.11a MODE IN THE 5.3 GHz BAND

2TX Antenna 1 + Antenna 2 CDD MODE

Channel

(MHz)

Frequency

Antenna l
(MHz)

99% Bandwidth

99% Bandwidth
Antenna 2
(MHz)

Low 5260

16.9160

16.8400

Mid 5300

16.8100

16.8940

High 5320

16.9480

16.8930

MID CHANNEL

[B3 Keysight Spectrum Analyzer - APVSS(060515) 24293, MOR. b (= o s B8 Keysight Spectrum Analyzer - APV S(06I519) 24253, MOR. P o )
L w00 oc [_senseant ALIGN AUTO __[03:01:39 PM Aug 06, 2015 . W[50 DC SENSEANT] ALIGN AUTO _[02:57:00 PM ug 06,2019
ICenter Freq 5.300000000 GHz Center Freq: 5.300000000 GHz Radio Std: None Frequency [Center Freq 5.300000000 GHz Center Freq: 5.300000000 GHz Radio Std: None Frequency
~emer 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
ol CenterFreq Center Freq|
00 5300000000 GHz 0 5300000000 GHz
00 10
20 2
300 0
100 0
800
Center 5.3 GHz Span 40 MHz, Center 5.3 GHz Span 40 MHz ep
#Res BW 300 kHz #VBW 910 kHz Sweep 1ms 4,000000 ME #Res BW 300 kHz #VBW 910 KHz Sweep 1ms 4,000000 Miy
Auto Man| lAuto Man|
Occupied Bandwidth Total Power 22.2 dBm [o] Bandwidth Total Power 22.1 dBm
16.810 MHz FreqOffset 16.894 MHz FreqOffset
Transmit Freq Error 535 Hz OBW Power 99.00 % OHz Transmit Freq Error -11.921 kHz OBW Power 99.00 % OHz
x dB Bandwidth 21.94 MHz xdB -26.00 dB x dB Bandwidth 23.84 MHz xdB -26.00 dB
s fgsmams s Tgsmams
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9.3.6. 802.11n HT20 MODE IN THE 5.3 GHz BAND

2TX Antenna 1 + Antenna 2 SDM MODE

99% Bandwidth
Antenna 1l
(MHz)

99% Bandwidth
Antenna 2
(MHz)

18.1300

17.9830

18.0640

18.4120

Channel|Frequency|
(MHz)
Low 5260
Mid 5300
High 5320

17.9800

17.9120

MID CHANNEL

B Keysight Spectrum Analyzer - APVO 9(060519) 24293, MOR-RP. Lola] B Keysight Spectrum Analyzer - APVO.9(060519) 24293, MOR-RP. o) & )
5 s ALIGN AUTO C R S0
Center Fre ”5.3(‘1000061)0 GHz o 3300000000GH: | Radio i Center Freq }5.30000060(‘) GHz Cer s 3nao0000 i FIsaency
— Run ‘Avg|Hold: 100/100 = Tri Avg|Hold: 100/100
#IFGain:Low #FGain:Low #Atten: 40 dB
Ref Offset 11.1 dB Ref Offset 111 dB
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
200 CenterFreq| Center Freq|
I 5.300000000 GHz] 5300000000 GHz|
.
00
00
00
Center 5.3 GHz Span 40 MHz, CF Stej Center 5.3 GHz Span 40 MHz CF Stej
#Res BW 300 kHz #VBW 910 kHz Sweep 1ms| 4000000 MH’; #Res BW 300 kHz #VBW 910 kHz Sweep 1ms 4.000000 MH‘;
lAuto Man| lAuto Man
Occupied Bandwidth Total Power 22.5dBm [e] idth Total Power 22.2 dBm
18.064 MHz FreqOffset 18.412 MHz Freqoffset
Transmit Freq Error 1.890 kHz OBW Power 99.00 % OHz Transmit Freq Error 33.033 kHz OBW Power 99.00 % OHz
x dB Bandwidth 24.18 MHz xdB -26.00 dB x dB Bandwidth 38.59 MHz xdB -26.00 dB
Igsmanus Tglsmarus
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9.3.7. 802.11n HT40 MODE IN THE 5.3 GHz BAND

2TX Antenna 1 + Antenna 2 SDM MODE

Channel|Frequency| 99% Bandwidth | 99% Bandwidth
Antenna 1 Antenna 2
(MHz) (MHz) (MHz)
Low 5270 36.486 36.393

High

5310

36.603

36.451

LOW CHANNEL

[ B Keyight Spectrum Anslyzer - APVI01(82719) 24293, CONDI == Keysght Spectrum Analyzer - APVI0.1(182719), 24293, CONDL T o )
5 SENSEINT] [ ALGNAUTO [04:42:41PM 5ep08, 2015 . " [s0m oc SENSEINT] [ Ao AUTO 2019
Center Freq: 5.270000000 GHz io Std: None Frequency Center Freq 5.270000000 GHz Center Freq: 5.270000000 GHz e Frequency
Trig: Free Run Avg|Hold: 100/100 == Trig: Free Run Avg|Hold: 100/100
#FGainlow  #Atten: 40 dB #FGainiow  #Atten: 40 dB
Ref Offset 11.1 dB Ref Offset 11.1 dB
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
g CenterFreq| 2 Center Freq|
0 5270000000 GHz 100 5.270000000 GHz,
0
) 1
0o 2
) o
00
ICenter 5.27 GHz Span 80 MHz CF Stey Center 5.27 GHz Span 80 MHz
#Res BW 510 kHz #VBW 1.6 MHz Sweep 1ms 8.000000 MH‘; #Res BW 510 kHz #VBW 1.6 MHz Sweep 1ms 8.000000 MHz|
Auto Man Auto Man|
Occupied Bandwidth Total Power 16.4 dBm [o] Bandwidth Total Power 17.9 dBm
36.486 MHz FreqOfiset 36.393 MHz FreqOffset
Transmit Freq Error 20.249 kHz OBW Power 99.00 % 0Hz Transmit Freq Error 13.013 kHz OBW Power 99.00 % OHz
x dB Bandwidth 44.29 MHz x dB -26.00 dB x dB Bandwidth 42.96 MHz x dB -26.00 dB
Tgsmamus = Tgsrams
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9.3.8. 802.11ac VHT80 MODE IN THE 5.3 GHz BAND

2TX Antenna 1 + Antenna 2 SDM MODE

Channel|Frequency| 99% Bandwidth | 99% Bandwidth

Antenna 1l Antenna 2
(MHz) (MHz) (MHz)
Mid 5290 75.3620 75.1720

MID CHANNEL

B Keyvight Spectrum Analyzer - APVI00 1(072319) 24253, MOR-RP (== (B Keyight Spectrum Analyzer - APVIOO1(072319) 24295, MOR-RP. oo )
5 S00_oC T senseant ALIGN AUTO _[03:17:16 PM Aug 14,2019 . R [s1a oc SENSEINT] ALIG AUTO [03:11:02 W Aug 19,2019
Center Freq: 5.290000000 GHz Radio Std: None Frequency [Center Freq 5.290000000 GHz Center Freq: 5.290000000 GHz Radio Std: None Frequency
== Trig: FreeRun ‘AvglHold: 100/100 == Trig: Free Run AvglHold: 100/100
#FGainiLow  #Atten: 40 dB Radio Device: BTS #FGain:ow  #Atten: 40 dB Radio Device: BTS
Ref Offset 11.1 dB Ref Offset 111 dB
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log ‘
ol CenterFreq A CenterFreq|
00 5290000000 GHz 100 ‘ 5290000000 GHz|
0c 100
200 2
00 a0
500
Center 5.29 GHz Span 160 MHz, CF Step Center 5.29 GHz Span 160 MHz, CFStep
#Res BW 1MHz #VBW 3 MHz Sweep 1ms, 16.000000 MHz| #Res BW 1 MHz #VBW 3 MHz Sweep 1ms 16.000000 MHz|
Auto Man| lAuto Man
Occupied Bandwidth Total Power 22.1 dBm [o] idth Total Power 23.7 dBm
75.362 MHz Freq Offset] 75.172 MHz FreqOffset
Transmit Freq Error 104.22kHz ~ OBW Power 99.00 % OHz Transmit Freq Error ~ -78.778 kHz ~ OBW Power 99.00 % OHz
x dB Bandwidth 118.7 MHz xdB -26.00 dB x dB Bandwidth 83.39 MHz xdB -26.00 dB
sa Tsmans s Tlsras|
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9.3.9. 802.11ac VHT160 MODE IN THE 5.2/5.3 GHz BAND

2TX Antenna 1 + Antenna 2 SDM MODE

Channel|Frequency| 99% Bandwidth | 99% Bandwidth
Antenna 1 Antenna 2
(MHz) (MHz) (MHz)
Mid 5250 153.3434 155.4318
# Agilent 09:28:13 Aug 13, 2019 L Measure - Agilent 09:12:88 Aug 13, 2619 L Measure
| ] [
Ch Freq 5.25 GHz Trig Free Heas Off Ch Freq 525 GHz Trig Free Heas Off|
Occupied Bandwidth Averages: 160 I Occupied Bandwidth Averages: 108 I
| Channel Power Channel Power
APv10.8.1(872319),49852, MOR-CON1 AP18.8.1(872319),40852, MOR-CONL
Ref 38 dBm #Atten 48 dB Ref 38 dBm #Atten 40 dB
#Peak I I Occupied BH #Peak Dccupied BH
Log I I Lag o
10 @ ‘ ¢ 10
d8/ dB/ | €
Offst ACP Ofst ACP
111 11.1
dB - - 4B - -
Multi Carrier| Multi Carrier
Center 5.250 § GHz Span 308 MHz Power Center 5.250 0 GHz Span 300 MHz Power
#Res BH 2 MHz #UBH 6 MHz Sweep 1066 ms (1008 prs) 4Res BH 2 MHz #UBH 6 MHz Sweep 1.066 ms (1000 pts)
Power Stat Power Stat|
Occupied Bandwidth Occ BH % Pur  99.00 7 CCDF Occupied Bandwidth Occ BN % Pur  93.00 % CCDF
153.3434 HHz X dB 2600 5 155.4318 MHz X dB 2650 dB
Transmit Freq Error  —46.299 kHz Jore Transmit Freq Error  —116.591 kHz hore
% dB Banduidth 164.032 MHz E % dB Bandwidth 286.393 MHz o
| |

MID CHANNEL ANTENNA 1

MID CHANNEL ANTENNA 2
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9.4. 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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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.

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

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
5.2 3.6 2.2 2.96 5.94
5.3 5.2 3.5 4.43 7.40
1867
5.2 4.9 4.4 4.66 7.66
5.3 6.1 5.0 5.58 8.58
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9.4.1. 802.11a MODE IN THE 5.2 GHz BAND

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

Bandwidth and Antenna Gain

Channel | Frequency Min Directional Directional
99% Gain Gain
BW for Power for PSD
(MHz) (MHz) (dBi) (dBi)
Low 5180 16.6236 4.66 7.66
Mid 5200 16.6004 4.66 7.66
High 5240 16.6598 4.66 7.66
Limits
Channel | Frequency FCC ISED Max Power FCC ISED PSD
Power EIRP ISED Limit PSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm/1MHz) | (dBm/1MHz) | (dBm/1MHz)
Low 5180 24.00 22.21 17.55 17.55 9.34 10.00 2.34
Mid 5200 24.00 22.20 17.54 17.54 9.34 10.00 2.34
High 5240 24.00 22.22 17.56 17.56 9.34 10.00 2.34
| Duty Cycle CF (dB)l 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 5180 9.46 9.64 12.56 17.55 -4.99
Mid 5200 9.64 9.64 12.65 17.54 -4.89
High 5240 9.58 9.52 12.56 17.56 -5.00
PSD Results
Channel | Frequency | Antenna 1 Antenna 2 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm/1MHz) (dBm/1MHz) (dBm/1MHz) | (dBm/1MHz) (dB)
Low 5180 -1.31 -1.33 1.78 2.34 -0.56
Mid 5200 -1.20 -1.21 1.89 2.34 -0.45
High 5240 -1.25 -1.35 1.80 2.34 -0.54
Page 39 of 128
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-E5
FCC ID: C3K1868

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

LOW CHANNEL

Agilent 03:37:48 Jul 38, 2019 L Measure ¥4 Agilent 08:40:33 Jul 30, 2019 L Measure
AP16.8(062719),40882, MOR-CONL Mkr2 5178 5@ GHz] APV16.6(662719),40882, MOR-CONL Mkr2 5.182 05 GHz|
Ref 38 dBm #Htten 30 dB -1.306 dBm Meas Off Ref 3@ dBm #Atten 39 dB -1.325 dBm Meas Off|
#Avg #fvg
Log Log
1o Channel P 10 Channel P
ey annel Power ey annel Power,
Offst 0ffst
1.1 2 11.1 z
dB Occupied BW dB Occupied BH
WPiive ACP “Phvg ACP
108 198
HL 52 Multi Carrier| HL 52 Multi Carrier
53 F Power 53 F Power
AR AA
E%)n [ " Power Stat, f%)n Power Stat
CCDF CCDF
Swp Swp
Center 5166 G0 GHz Span 50 MHz 1”‘0’{3 Center 5.160 06 GHz Span 50 Mz 1"‘0’{2
#Res BH 1 MHz #JBH 3 MHz Sweep 1 ms (1001 pts) #Res BH 1 MHz #UBH 3 MHz Sweep 1 ms (1001 pts)
| |
Agilent 89:58:04  Jul 38, 2619 L Measure 3% Agilent 18:00:23  Jul 38, 2019 L Measure
APv16.8(062719),40882, MOR-CONL Mkr2 5196 15 GHz] APY16.6(062719),40882, MOR-CONL Mkr2 5.197 85 GHz|
Ref 38 dBm #Htten 30 dB -1.202 dBm Meas Off Ref 3@ dBm #Atten 39 dB -1.269 dBm Meas Off|
#Avy #Fvg
Log Log
1e Channel Power| 10 Channel Power
dB/ dB/
Offst Offst
1.1 z 11.1 2
dB Occupied BW dB Occupied BH
#PAvg ACP #PAva ACP
108 198
HL 52 Multi Carrier| HL 52 Multi Carrier
$3F Power S3F Power
AR AA
ﬁ?ﬂ et Power Stat f%)ﬂ - Power Stat
CCDF CCDF
Swp Swp
Center 5.000 G0 GHz Span 50 MHz 1”‘;{‘3 Center 5.000 06 GHz Span 50 Mz 1”‘0’{‘;
#Res BH 1 MHz #\BW 3 MHz Sweep 1 ms (1001 pts) #Res BH 1 MHz #VBH 3 MHz Sweep 1 ms (1001 pts)
| |
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REPORT NO: R12935938-E5
FCC ID: C3K1868

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

HIGH CHANNEL

% Agilent B3:00:26 Jul 38, 2019 L Measure 4% Agilent 89:03:33 Jul 38, 2019 L Measure
APv10.8(862719),48882, MOR-CONL Mir2 5.246 8@ GHz APw16.8(062719),40882, MOR-CONL Mkr2 5.238 38 GHz
Ref 30 dBm #Atten 30 dB -1.249 dBm Meas Off| Ref 30 dBm #Atten 30 dB —1.358 dBm Meas Off
#Avy #Fvg
Log Log
L0 Channel P 1o Channel P
) annel Power| - annel Power
Offst Offst
11.1 2 11.1 2
dB Occupied BW dB Occupied BH

ACP ACP
#PAvg #PAvg
168 108
HL 52 Multi Carrier, HL 52 Multi Carrier
83 | Power| 53 F Power,

AR AR
O Pover Stat| | [F* - Power Stat
FTun CCDF FTun CCDF
Swp Swp
Center 5.246 00 GHz Span 50 Mz 1”‘0’{3 Center 5.248 06 GHz Span 56 Mz 1”‘0’{‘3
#Res BH 1 MHz #YBH 3 MHz Sweep 1 ms (1001 pts) #Res BH 1 MHz #VBH 3 MHz Sweep 1 ms (1891 pts)
| |
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REPORT NO: R12935938-E5
FCC ID: C3K1868

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

9.4.2. 802.11n HT20 MODE IN THE 5.2 GHz BAND

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

Bandwidth and Antenna Gain

Channel | Frequency Min Directional | Directional
99% Gain Gain
BW for Power for PSD
(MHz) (MHz) (dBi) (dBi)
Low 5180 17.8006 4.66 4.66
Mid 5200 17.7994 4.66 4.66
High 5240 17.8015 4.66 4.66
Limits
Channel | Frequency FCC ISED Max Power FCC ISED PSD
Power EIRP ISED Limit PSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm/ | (dBm/ | (dBm/
1MHz) | 1MHz) | 1MHz)
Low 5180 24.00 22.50 17.84 17.84 11.00 | 10.00 5.34
Mid 5200 24.00 22.50 17.84 17.84 11.00 | 10.00 5.34
High 5240 24.00 22.50 17.84 17.84 11.00 | 10.00 5.34
| Duty Cycle CF (dB)l 0.00 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 5180 12.60 12.66 15.64 17.84 -2.20
Mid 5200 12.65 12.64 15.66 17.84 -2.19
High 5240 12.62 12.57 15.61 17.84 -2.24
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)
1MHz) 1MHz) 1MHz) 1MHz)
Low 5180 1.65 1.72 4.69 5.34 -0.65
Mid 5200 1.66 1.70 4.69 5.34 -0.65
High 5240 1.52 1.50 4.52 5.34 -0.82
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REPORT NO: R12935938-E5
FCC ID: C3K1868

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

LOW CHANNEL

Agilent 09:46:50 Jul 38, 2019 L Measure ¥ Agilent 09:44:30 Jul 30, 2019 L Measure
AP16.8(062719),40882, MOR-CONL Mkr2 5175 0@ GHz] APV16.6(662719),40882, MOR-CONL Mkr2 5.178 38 GHz|
Ref 38 dBm #Htten 30 dB 1.645 dBm Meas Off Ref 3@ dBm #Atten 39 dB 1.718 dBm Meas Off|
#Avg #fvg
Log Log
1o Channel P 10 Channel P
ey annel Power ey annel Power,
Offst Offst 2
1.1 11.1 &
dB T Occupied BW dB Occupied BH
WPiive ACP “Phvg ACP
108 198
HL 52 Multi Carrier| HL 52 Multi Carrier
53 F Power 53 F Power
AR AA
E%)n Power Stat f%)n Power Stat
CCDF CCDF
Swp Swp
Center 5166 G0 GHz Span 50 MHz 1”‘0’{3 Center 5.160 06 GHz Span 50 Mz 1"‘0’{2
#Res BH 1 MHz #JBH 3 MHz Sweep 1 ms (1001 pts) #Res BH 1 MHz #UBH 3 MHz Sweep 1 ms (1001 pts)
| |
Agilent 89:39:02 Jul 38, 2619 L Measure 4% Agilent §9:41:42  Jul 38, 2019 L Measure
APv16.8(062719),40882, MOR-CONL Mkr2 5196 95 GHZ| APY16.6(062719),40882, MOR-CONL Mkr2 5.196 18 GHz|
Ref 38 dBm #Htten 30 dB 1.664 dBm Meas Off Ref 3@ dBm #Atten 39 dB 1.708 dBm Meas Off|
#Avy #Fvg
Log Log
1e Channel Power| 10 Channel Power
dB/ dB/
Offst 2 Offst 2
1.1 o 11.1 3
dB Occupied BW dB Occupied BH
#PAvg ACP #PAva ACP
108 198
HL 52 Multi Carrier| HL 52 Multi Carrier
$3F Power S3F Power
AR AA
E%)n " Power Stat, f%)ﬂ Power Stat
CCDF CCDF
Swp Swp
Center 5.000 G0 GHz Span 50 MHz 1”‘;{‘3 Center 5.000 06 GHz Span 50 Mz 1”‘0’{‘;
#Res BH 1 MHz #\BW 3 MHz Sweep 1 ms (1001 pts) #Res BH 1 MHz #VBH 3 MHz Sweep 1 ms (1001 pts)
| |
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REPORT NO: R12935938-E5
FCC ID: C3K1868

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

HIGH CHANNEL

% Agilent B3:50:24 Jul 38, 2019 L Measure 4% Agilent B9:55:04 Jul 38, 2019 L Measure
APv10.8(862719),48882, MOR-CONL Mir2 5.243 8@ GHz APw16.8(062719),40882, MOR-CONL Mkr2 5.237 38 GHz
Ref 30 dBm #Atten 30 dB 1.516 dBm Meas Off| Ref 30 dBm #Atten 30 dB 1.564 dBm Meas Off
#Avy #Fvg
Log Log
L0 Channel P 1o Channel P
) annel Power| - annel Power
Offst 2 Offst 2
111 Lol it 2
dB Occupied BW dB Occupied BH

ACP ACP
#PAvg #PAvg
168 108
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
Center 5.246 00 GHz Span 50 Mz 1”‘0’{3 Center 5.248 06 GHz Span 56 Mz 1”‘0’{‘3
#Res BH 1 MHz #YBH 3 MHz Sweep 1 ms (1001 pts) #Res BH 1 MHz #VBH 3 MHz Sweep 1 ms (1891 pts)
| |
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REPORT NO: R12935938-E5

DATE: 2019-09-16
FCC ID: C3K1868

IC: 3048A-1868

9.4.3. 802.11n HT40 MODE IN THE 5.2 GHz BAND

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

Bandwidth and Antenna Gain

Channel | Frequency Min Directional | Directional
99% Gain Gain
BW for Power | for PSD
(MHz) (MHz) (dBi) (dBi)
Low 5190 36.436 4.66 4.66
High 5230 36.443 4.66 4.66
Limits
Channel | Frequency FCC ISED Max Power FCC ISED PSD
Power EIRP ISED Limit PSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm/ | (dBm/ | (dBm/
1MHz) | 1MHz) | 1MHz)
Low 5190 24.00 23.00 18.34 18.34 11.00 | 10.00 5.34
High 5230 24.00 23.00 18.34 18.34 11.00 | 10.00 5.34
| Duty Cycle CF (dB)l 0.00 |Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency | Antenna | Antenna 2 Total Power Power
1
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5190 14.40 14.38 17.40 18.34 -0.94
High 5230 14.38 14.33 17.37 18.34 -0.97
PSD Results
Channel | Frequency | Antenna | Antenna 2 Total PSD PSD
1
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm/ (dBm/ (dBm/ (dBm/ (dB)
1MHz) 1MHz) 1MHz) 1MHz)
Low 5190 1.53 1.56 4.56 5.34 -0.78
High 5230 1.50 1.48 4.50 5.34 -0.84
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REPORT NO: R12935938-E5
FCC ID: C3K1868

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

LOW CHANNEL

Agilent 10:23:15 Jul 38, 2019 L Measure ¥ Agilent 10:27:50  Jul 30, 2019 L Measure
AP16.8(062719),40882, MOR-CONL Mkr2 5.195 @ GHz APV16.6(662719),40882, MOR-CONL Mkr2 5.181 4 GHz
Ref 38 dBm #Htten 30 dB 1.538 dBm Meas Off Ref 3@ dBm #Atten 39 dB 1.564 dBm Meas Off|
#Avg #fvg
Log Log
1o Channel P 10 Channel P
ey annel Power ey annel Power,
Offst - Offst 2
1.1 & 11.1 o
dB o Occupied BW dB T Occupied BH
WPiive ACP “Phvg ACP
108 198
HL 52 Multi Carrier| HL 52 Multi Carrier
53 F Power 53 F Power
AR AA
E%)n Power Stat f%)n T Power Stat
CCDF CCDF
Swp Swp
Center 5.196 § GHz Span 106 MHz 1”‘0’{3 Center 5.196 § GHz Span 108 Mz 1"‘0’{2
#Res BH 1 MHz #JBH 3 MHz Sweep 1 ms (1001 pts) #Res BH 1 MHz #UBH 3 MHz Sweep 1 ms (1001 pts)
| |
Agilent 10:34:36 Jul 38, 2619 L Measure 3% Agilent 18:39:35 Jul 38, 2019 L Measure
APv16.8(062719),40882, MOR-CONL Mkr2 5.245 8 GHz APY16.6(062719),40882, MOR-CONL Mkr2 5.216 1 GHz
Ref 38 dBm #Htten 30 dB 1.497 dBm Meas Off Ref 3@ dBm #Atten 39 dB 1.478 dBm Meas Off|
#Avy #Fvg
Log Log
1e Channel Power| 10 Channel Power
dB/ dB/
Offst . Offst 2
1.1 & 11.1 °
dB ; i Occupied BW dB I Occupied BH
#PAvg ACP #PAva ACP
108 198
HL 52 Multi Carrier| HL 52 Multi Carrier
53 F Power 53 F Power
AR AA
E%)n Power Stat, f%)ﬂ B Power Stat
CCDF CCDF
Swp Swp
Center 5.236 0 GHz Span 106 Mz 1”‘;{‘3 Center 5.236 § GHz Span 108 Mz 1”‘0’{‘;
#Res BH 1 MHz #\BW 3 MHz Sweep 1 ms (1001 pts) #Res BH 1 MHz #VBH 3 MHz Sweep 1 ms (1001 pts)
| |
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REPORT NO: R12935938-E5 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

9.4.4. 802.11ac VHT80 MODE IN THE 5.2 GHz BAND

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

Bandwidth and Antenna Gain
Channel | Frequency Min Directional | Directional
99% Gain Gain
BW for Power | for PSD
(MHz) (MHz) (dBi) (dBi)
Mid 5210 74.9731 4.66 4.66
Limits
Channel | Frequency FCC ISED Max Power FCC ISED PSD
Power EIRP ISED Limit PSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm/ | (dBm/ | (dBm/
1MHz) | 1MHz) | 1MHz)
Mid 5210 24.00 23.00 18.34 18.34 11.00 10.00 5.34

| Duty Cycle CF (dB)| 0.00 Included in Calculations of Corr'd Power & PSD

Output Power Results
Channel | Frequency [ Antenna | Antenna 2 Total Power Power
1
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5210 14.46 14.32 17.40 18.34 -0.94
PSD Results
Channel | Frequency | Antenna | Antenna 2 Total PSD PSD
1
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm/ (dBm/ (dBm/ (dBm/ (dB)
1MHz) 1MHz) 1MHz) 1MHz)
Mid 5210 -0.82 -0.79 2.21 5.34 -3.13
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REPORT NO: R12935938-E5
FCC ID: C3K1868

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

# Agilent 18:51:54 Jul 30, 2019 L Measure 5 Agilent 18:58:59 Jul 30, 2019 L Measure
AP16.8(062719),40882, MOR-CONL Mkr2 5.197 4 GHz APV16.6(662719),40882, MOR-CONL Mkr2 5.193 6 GHz
Ref 38 dBm #Htten 30 dB -0.815 dBm Meas Off Ref 3@ dBn #Atten 39 dB —0.789 dBm Meas Off|
#Avg #fvg
Log Log
1g Channel Power| 10 Channel Power
dB/ dB/
Offst Offst
1.1 2 11.1 2
dB Occupied BW dB Occupied BH
WPiive ACP “Phvg ACP
108 198
HL 52 Multi Carrier| HL 52 Multi Carrier
53 F Power 53 F Power
AR AA

E%)n Power Stat f%)n Power Stat

CCDF CCDF
Swp Swp
Center 5216 § GHz Span 206 MHz 1”‘0’{3 Center 5.216 § Gz Span 208 Mz 1"‘0’{2
#Res BH 1 MHz #JBH 3 MHz Sweep 1 ms (1001 pts) #Res BH 1 MHz #UBH 3 MHz Sweep 1 ms (1001 pts)

| |

MID CHANNEL ANTENNA 1

MID CHANNEL ANTENNA 2
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REPORT NO: R12935938-E5

FCC ID: C3K1868

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

9.4.5. 802.11a MODE IN THE 5.3 GHz BAND

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

Bandwidth, Antenna Gain, and Limits

Channel| Frequency Min Directional Directional Power PSD
26 dB Gain Gain Limit Limit
BW for Power for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm/1MHz)
Low 5260 24.85 5.58 8.58 24.00 8.42
Mid 5300 23.80 5.58 8.58 24.00 8.42
High 5320 24.90 5.58 8.58 24.00 8.42
| 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 5260 16.35 16.36 19.37 24.00 -4.63
Mid 5300 16.39 16.37 19.39 24.00 -4.61
High 5320 16.51 16.40 19.47 24.00 -4.53
PSD Results
Channel | Frequency Antenna 1 Antenna 2 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm/1MHz) | (dBm/1MHz) | (dBm/1MHz) | (dBm/1MHz) (dB)
Low 5260 3.27 3.30 6.39 8.42 -2.03
Mid 5300 1.19 1.61 4.51 8.42 -3.91
High 5320 0.26 0.32 3.39 8.42 -5.03
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REPORT NO: R12935938-E5

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 = . W [500 DC SENSEANT] ALIGN AUTO__[09:32:44 AM Aug 5
enter Freq 5.260000000 GHz ) #Avg Type: RMS requency ICenter Freq 5.260000000 GHz ) #Avg Type: RMS g requency
(G- Fast == Trig: FreeRun Avg|Hold: 1001100 PNG-Fast == Trig: Free Run Avg|Hold: 1001100
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB
= Auto Tune| - 5 Auto Tune|
Ref Offset 11.1 dB Mkr2 5.253 2 GHz Ref Offset 11.1 dB Mkr2 5.267 4 GHz
[9geidiv_ Ref 30.00 dBm 3.267 dBm| 19 gBidly_Ref 30.00 dBm 3.303 dBm|
o
CenterFreq Center Freq|
w0 5260000000 GHz 200 5260000000 GHz
10¢ 10
[ StartFreq| StartFreq|
S0 <> 5210000000 GHz o ) 5210000000 GHz
o StopFreq e StopFreq
5310000000 GHz 5310000000 GHz
200 ! 200
100 CF Ste| k CF Step
: 10.000000 MHz| - 10.000000 MHz|
Auto Man| lAuto Man|
100 00
0 Freq Offset| . Freq Offset|
’ 0 Hz| o 0 He|
500 o
ICenter 5.26000 GHz Span 100.0 MHz Center 5.26000 GHz Span 100.0 MHz|
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHZz* Sweep 1.000 ms (1001 pts)
s Tgsrs = s
B Keyight Spectram Anatyzer - AP0 1(072319) 24293, MOR. R [ ) B Keysight pectum Anahzer - APVIOD1(072319) 24295, MOR-RP. =l e
[ b [ senseant ALIGN AUTO _[09:53:25 AM Aug 14, 2019 = . W [500 DC SENSEANT] 5
. g Type: RM TRACE] 5 requency Center Freq 5.300000000 GHz . requency
TFast = Trig: FreeRun Avg|Hold: 1001100 TYPE(A v PNO: Fast —+—~ 1rig: Free Run
IFGain:low  #Atten: 30 dB oetlA IFGainlow  #Atten: 30 dB
> Auto Tune| . 5 Auto Tune|
Ref Offset 11.1 dB f,lku5298055 GHz Ref Offset 114 dB Mkr2 5.293 35 GHZ]
[0deidv__Ref 30.00 dBm 1.190 dBm 10deidy_Ref 30.00 dBm 0 dBm)
og og
CenterFreq Center Freq|
00 5300000000 GHz » 5300000000 GHz
100 0
. StartFreq . StartFreq|
S0 10) 5275000000 GHz oo 10} 5275000000 GHz
oo StopFreq o StopFreq
5325000000 GHz 5325000000 GHz
200 0.0
- CF Step| . CF Step|
B 5.000000 MHz| - 5.000000 MHz|
Auto Man| lAuto Man|
100 a0
. Freq Offset| o Freq Offset|
: 0 Hz| : 0 He|
Center 5.30000 GHz Span 50.00 MHz| Center 5.30000 GHz Span 50.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
= [— = [A—
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REPORT

FCC ID: C3K1868

NO: R12935938-E5 DATE: 2019-09-16

IC: 3048A-1868

HIGH CHANNEL

[B5 Keysight Spectram Analyzer - APV10D 1(072319)24253, MOR-RP == [B Keysight Spectrum Anayzer - APVI001(072319) 24293, MOR-RP oo )
[ s08_oc [ senseant ALIGN AUTO__[09:48:55 AM Aug 14, 2015 L w500 DC SenseanT] ALIGN AUTO _[09:50:32 AM Aug 14, 2019
i vg Type: RMS TRACE[T 53+ 5 Frequency Center Freq 5.320000000 GHz . #Avg Type: RMS TRACE] 2345 6 Frequency
Fast == Trig: FreeRun Avg|Hold: 1001100 Tvee[a PNOFast == Trig: Free Run AvglHold: 1001100
IFGainiLow  #Atten: 30 dB oeTlA IFGainlow  ¥Atten: 30 dB
Auto Tune| Auto Tune|
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 CenterFreq|
200 5320000000 GHz 20 5320000000 GHz
00 100
StartFreq StartFreq|
- ¢ 5270000000 GHz oo ¢ 5205000000 GHz
oo StopFreq StopFreq
5370000000 GHz 5.345000000 GHz
o CF Step| CF Step
: 10.000000 MHz| 5.000000 MHz|
Auto Man| |Auto Man|
4
. Freq Offset| Freq Offset|
| 0 He 0 He|
o
ICenter 5.32000 GHz Span 100.0 MHz Center 5.32000 GHz Span 50.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
= Tgsams = [
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REPORT NO: R12935938-E5
FCC ID: C3K1868

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

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

Power

Bandwidth, Antenna Gain, and Limits

Channel| Frequency Min Directional | Directional Power PSD
99% Gain Gain Limit Limit
BW for Power for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm/1MHz)
Low 5260 16.8400 5.58 8.58 23.26 11.00
Mid 5300 16.8100 5.58 8.58 23.26 11.00
High 5320 16.8930 5.58 8.58 23.28 11.00
| 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 5260 16.35 16.36 19.37 23.26 -3.90
Mid 5300 16.39 16.37 19.39 23.26 -3.87
High 5320 16.51 16.40 19.47 23.28 -3.81
PSD Results
Channel | Frequency Antenna 1 Antenna 2 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm/1MHz) | (dBm/1MHz) | (dBm/1MHz) | (dBm/1MHz) (dB)
Low 5260 3.27 3.30 6.39 11.00 -4.61
Mid 5300 1.19 1.61 4.51 11.00 -6.49
High 5320 0.26 0.32 3.39 11.00 -7.61
Page 52 of 128
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-E5

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 = . W [500 DC SENSEANT] ALIGN AUTO__09:33:03 AM Aug 5
enter Freq 5.260000000 GHz ) #Avg Type: RMS requency ICenter Freq 5.260000000 GHz ) #Avg Type: RMS g requency
(G- Fast == Trig: FreeRun Avg|Hold: 1001100 PNG-Fast == Trig: Free Run Avg|Hold: 1001100
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB
= Auto Tune| - 5 Auto Tune|
Ref Offset 11.1 dB Mkr2 5.253 2 GHz Ref Offset 11.1 dB Mkr2 5.267 4 GHz
[9geidiv_ Ref 30.00 dBm 3.267 dBm| 19 gBidly_Ref 30.00 dBm 3.303 dBm|
o
CenterFreq Center Freq|
w0 5260000000 GHz 200 5260000000 GHz
10¢ 10
[ StartFreq| StartFreq|
S0 <> 5210000000 GHz o ) 5210000000 GHz
o StopFreq e StopFreq
5310000000 GHz 5310000000 GHz
200 ! 200
100 CF Ste| k CF Step
: 10.000000 MHz| - 10.000000 MHz|
Auto Man| lAuto Man|
100 00
0 Freq Offset| . Freq Offset|
’ 0 Hz| o 0 He|
500 o
ICenter 5.26000 GHz Span 100.0 MHz Center 5.26000 GHz Span 100.0 MHz|
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHZz* Sweep 1.000 ms (1001 pts)
s Tgsrs = s
B Keyight Spectram Anatyzer - AP0 1(072319) 24293, MOR. R [ ) B Keysight pectum Anahzer - APVIOD1(072319) 24295, MOR-RP. =l e
[ b [ senseant ALIGN AUTO _[09:53:56 AM Aug 14, 2019 = . W [500 DC SENSEANT] 5
. g Type: RM TRACE] 5 requency Center Freq 5.300000000 GHz . requency
TFast = Trig: FreeRun Avg|Hold: 1001100 TYPE(A v PNO: Fast —+—~ 1rig: Free Run
IFGain:low  #Atten: 30 dB oetlA IFGainlow  #Atten: 30 dB
> Auto Tune| . 5 Auto Tune|
Ref Offset 11.1 dB f,lku5298055 GHz Ref Offset 114 dB Mkr2 5.293 35 GHZ]
[0deidv__Ref 30.00 dBm 1.190 dBm 10deidy_Ref 30.00 dBm 0 dBm)
og og
CenterFreq Center Freq|
00 5300000000 GHz » 5300000000 GHz
100 0
. StartFreq . StartFreq|
S0 10) 5275000000 GHz oo 10} 5275000000 GHz
oo StopFreq o StopFreq
5325000000 GHz 5325000000 GHz
200 0.0
- CF Step| . CF Step|
B 5.000000 MHz| - 5.000000 MHz|
Auto Man| lAuto Man|
100 a0
. Freq Offset| o Freq Offset|
: 0 Hz| : 0 He|
Center 5.30000 GHz Span 50.00 MHz| Center 5.30000 GHz Span 50.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
= [— = [A—
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REPORT

FCC ID: C3K1868

NO: R12935938-E5 DATE: 2019-09-16

IC: 3048A-1868

HIGH CHANNEL

[B5 Keysight Spectram Analyzer - APV10D 1(072319)24253, MOR-RP == [B Keysight Spectrum Anayzer - APVI001(072319) 24293, MOR-RP oo )
[ s08_oc [ senseant ALIGN AUTO__[09:49:14 AM Aug 14, 2015 L w500 DC SenseanT] ALIGN AUTO _[09:50:42 AM Aug 14, 2019
i vg Type: RMS TRACE[T 53+ 5 Frequency Center Freq 5.320000000 GHz . #Avg Type: RMS TRACE] 2315 6 Frequency
Fast == Trig: FreeRun Avg|Hold: 1001100 Tvee[a PNOFast == Trig: Free Run AvglHold: 1001100
IFGainiLow  #Atten: 30 dB oeTlA IFGainlow  ¥Atten: 30 dB
Auto Tune| Auto Tune|
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 CenterFreq|
200 5320000000 GHz 20 5320000000 GHz
00 100
StartFreq StartFreq|
- ¢ 5270000000 GHz oo ¢ 5205000000 GHz
oo StopFreq StopFreq
5370000000 GHz 5.345000000 GHz
o CF Step| CF Step
: 10.000000 MHz| 5.000000 MHz|
Auto Man| |Auto Man|
4
. Freq Offset| Freq Offset|
| 0 He 0 He|
o
ICenter 5.32000 GHz Span 100.0 MHz Center 5.32000 GHz Span 50.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
= Tgsams = [
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REPORT NO: R12935938-E5

FCC ID: C3K1868

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

9.4.6. 802.11n HT20 MODE IN THE 5.3 GHz BAND

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

Bandwidth, Antenna Gain, and Limits

Channel| Frequency Min Directional Directional Power PSD
26 dB Gain Gain Limit Limit
BW for Power for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm/1MHz)
Low 5260 26.30 5.58 5.58 24.00 11.00
Mid 5300 24.60 5.58 5.58 24.00 11.00
High 5320 26.25 5.58 5.58 24.00 11.00
| Duty Cycle CF (dB)] 0.00 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 5260 17.86 17.82 20.85 24.00 -3.15
Mid 5300 17.73 17.80 20.78 24.00 -3.22
High 5320 17.84 17.84 20.85 24.00 -3.15
PSD Results
Channel | Frequency Antenna 1 Antenna 2 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm/1MHz) | (dBm/1MHz) | (dBm/1MHz) | (dBm/1MHz) (dB)
Low 5260 4.90 5.72 8.34 11.00 -2.66
Mid 5300 5.06 6.77 9.01 11.00 -1.99
High 5320 4.63 4.76 7.71 11.00 -3.29
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REPORT NO: R12935938-E5 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 [ 11:11:57 AM Aug 14, 2019 = . W [500 DC SENSEANT] ALIGN AUTO__[11:13:25 AM Aug 5
enter Freq 5.260000000 GHz - #Avg Type: RMS TRace] requency Center Freq 5.260000000 GHz ] #Avg Type: RMS <] requency
(G- Fast == Trig: FreeRun Avg|Hold: 1001100 PNG-Fast == Trig: Free Run Avg|Hold: 1001100
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB
= Auto Tune| - 5 Auto Tune|
Ref Offset 11.1 dB Micr2 5.261 2 GHz Ref Offset 11.1 dB Mkr2 5“§§j GHz
[9geidiv_ Ref 30.00 dBm 4.901 dBm 19 gBidly_Ref 30.00 dBm 5.723 dBm|
o
CenterFreq Center Freq|
w0 5260000000 GHz 200 5260000000 GHz
10¢ 10
<’ StartFreq '(} StartFreq|
S0 5210000000 GHz o 5210000000 GHz
o StopFreq e StopFreq
5310000000 GHz 5310000000 GHz
200 200
100 CF Ste| k CF Step
: 10.000000 MHz| - 10.000000 MHz|
Auto an) lAuto Man|
100 w0
0 Freq Offset| . Freq Offset|
’ 0 Hz| o 0 He|
500 o
ICenter 5.26000 GHz Span 100.0 MHz Center 5.26000 GHz Span 100.0 MHz|
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHZz* 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
[ — b [ senseant ALIGN AUTO | 11:16:38 AM Aug 14, 2019 . S0 _DC SENSEINT] ALIGN AUTO__[ 11114155 AM Aug
#Avg Type: RMS el 3ig|  Freauency Center Freq 5.300000000 GHz #Avg Type: RMS e Frequency
:Fast —— 1rig: FreeRun Avg|Hold: 100/100 TYPE(A W PNO:Fast == Trig: Free Run Avg|Hold: 1001100
IFGain:Low #Atten: 30 dB oetlA IFGain:Low #Atten: 30 dB
5 ) Auto Tune . - Auto Tune
Ref Offset 11.1 dB Mkr2 5.304 1 GHz Ref Offset 114 dB Mkr2 5.304 0 GHz|
[0deidv__Ref 30.00 dBm 5.061 dBm) 10deidy_Ref 30.00 dBm 6.768 dBm|
og og
CenterFreq Center Freq|
00 5300000000 GHz 20 5300000000 GHz
100 10. 6
[0 [ ] StartFreq| StartFreq|
S0 5250000000 GHz am 5250000000 GHz
e ] Stop Freq o Stop Freq
| 5350000000 GHz 5350000000 GHz
200 | 00 |
- L CF Step| . CF Step|
10.000000 MHz| - 10.000000 MHez|
Auto Man| lAuto Man|
100 1 400 e
. Freq Offset| o Freq Offset|
: | 0 Hz| - | 0 He|
Center 5.30000 GHz Span 100.0 MHz| Center 5.30000 GHz Span 100.0 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
= [— = [A—
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REPORT

NO: R12935938-E5

FCC ID: C3K1868

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

HIGH CHANNEL

[B5 Keysight Spectram Analyzer - APV10D 1(072319)24253, MOR-RP == [B Keysight Spectrum Anayzer - APVI001(072319) 24293, MOR-RP oo )
[ s08_oc [ senseant ALIGN AUTO _[11:17:38 AM Aug 14, 2015 L w500 DC SenseanT] ALIGN AUTO _[11:10:22 AM Aug 14, 2019
. Vg Type: RMS R ) Frequency Center Freq 5.320000000 GHz ) #Avg Type: RMS w5 55| Frequency
Fast == Trig: FreeRun Avg|Hold: 1001100 Tvee[a PNOFast == Trig: Free Run AvglHold: 1001100
IFGainiLow  #Atten: 30 dB oeTlA IFGainlow  ¥Atten: 30 dB
Auto Tune| Auto Tune|
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 CenterFreq|
200 5320000000 GHz 20 5320000000 GHz
00 100
103 ¢ StartFreq| o StartFreq|
- 5270000000 GHz 5205000000 GHz
o [ Stop Freq| Stop Freq|
| 5370000000 GHz 5.345000000 GHz
o CF Step| CF Step
: 10.000000 MHz| 5.000000 MHz|
Auto Man| |Auto Man|
4
. Freq Offset| Freq Offset|
| 0 He 0 He|
o
ICenter 5.32000 GHz Span 100.0 MHz Center 5.32000 GHz Span 50.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
= Tgsams = [
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REPORT NO: R12935938-E5

FCC ID: C3K1868

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

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

Power

Bandwidth, Antenna Gain, and Limits

Channel| Frequency Min Directional | Directional Power PSD
99% Gain Gain Limit Limit
BW for Power for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm/1MHz)
Low 5260 17.9830 5.58 5.58 23.55 11.00
Mid 5300 18.0640 5.58 5.58 23.57 11.00
High 5320 17.9120 5.58 5.58 23.53 11.00
| Duty Cycle CF (dB)|  0.00 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 5260 17.86 17.82 20.85 23.55 -2.70
Mid 5300 17.73 17.80 20.78 23.57 -2.79
High 5320 17.84 17.84 20.85 23.53 -2.68
PSD Results
Channel| Frequency Antenna 1 Antenna 2 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm/1MHz) | (dBm/1MHz) | (dBm/1MHz) | (dBm/1MHz) (dB)
Low 5260 4.90 5.72 8.34 11.00 -2.66
Mid 5300 5.06 6.77 9.01 11.00 -1.99
High 5320 4.63 4.76 7.71 11.00 -3.29
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REPORT NO: R12935938-E5
FCC ID: C3K1868

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

LOW CHANNEL

[B5 Keysight Spectram Analyzer - APV10D 1(072319)24253, MOR-RP == B Keysight Spectrum Analyzer - APVI0O1(072319) 24295, MOR-RP. oo e
T [ o [ senseant ALIGN AUTO . L w500 DC SenseanT] [ ALIGNAUTO [11:13:32 AM Aug 14, 2019 F
- wg Type: RMS requency [Center Freq 5.260000000 GHz T #Avg Type: RMS TRACE] requency
PNG-Fast == Trig: FreeRun Avg|Hold: 1001100 PNOFast == Trig: Free Run AvglHold: 1001100 TYPE(A
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB oeTiA
Auto Tune| > Auto Tune|
RefOffset 1.1 dB Mkr2 5.2{31 2 GHZ| Ref Offset 1.1 dB Mkr2 5 458m’1 GHZ
[9geis_ Ref 30.00 dBm 4.901 dBm {ogeidi__Ref 30.00 dBm 5.723 dBm
CenterFreq CenterFreq|
200 5260000000 GHz 20 5260000000 GHz
100 100 -
’ StartFreq| '(} StartFreq|
. 5210000000 GHz oo 5210000000 GHz
oo StopFreq oo StopFreq
5310000000 GHz 5310000000 GHz
o CF Step s CF Step)
B 10.000000 MHz| b 10.000000 MHz|
Auto Man| |Auto Man|
i a0
. Freq Offset| oo Freq Offset|
: 0 He : 0 He|
500 60
ICenter 5.26000 GHz Span 100.0 MHz Center 5.26000 GHz Span 100.0 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 plsﬂ
= Tgsams = [
B Keyight Spectram Amstyzer - APVI0D 1(072315) 24293, MOR. R Tl B ORRP ===
L [ m [s0a oc [ senseant ALIGN AUTO [11:16:45 AM Aug 1. Frequency . R 509 DC SensenT] ALIGN AUTO [ 11:15:05 AM Aug 14, 2019 Frequency
#Avg Type: RMS #Avg Type: RMS TRace 5
el LI G:!f)_ Fast = Trig: FreeRun AvglHold: 1001100 T TR E A 00O G:,',% Fast _._l Trig: Free Run AviHold: 100100 TYeE[s
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB oeT/A
Y. Auto Tune| ) Auto Tune|
RefOffset11.1 dB Mkr2 5.304 1 GHZ| RefOffset 111 dB Mkr2 5.304 0 GHZ|
[ogeid_Ref 30.00 dBm 5.061 dBm) {ogeidiv__Ref 30.00 dBm 6.768 dBm
CenterFreq CenterFreq|
20 5300000000 GHz 0.0 5300000000 GHz
100 100
. StartFreq| <> . StartFreq|
- 5250000000 GHz oo 5250000000 GHz
e i StopFreq e StopFreq
| 5350000000 GHz 5350000000 GHz
0t 200
00 0 CF Step
B 10.000000 MHz| B 10.000000 MHz|
Man| Man|
400 a0
. Freq Offset| . Freq Offset|
: OHz ‘ 0Hz
500 500
ICenter 5.30000 GHz Span 100.0 MHz Center 5.30000 GHz Span 100.0 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHZz* Sweep 1.000 ms (1001 plsﬂ
= Tgsas = Tgsams
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REPORT

NO: R12935938-E5

FCC ID: C3K1868

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

HIGH CHANNEL

[B5 Keysight Spectram Analyzer - APV10D 1(072319)24253, MOR-RP == [B Keysight Spectrum Anayzer - APVI001(072319) 24293, MOR-RP oo )
[ s08_oc [ senseant ALIGN AUTO _[11:17:54 AM Aug 14, 2015 L w500 DC SenseanT] ALIGN AUTO _[11:10:32 AM Aug 14, 2019
. Vg Type: RMS R ) Frequency Center Freq 5.320000000 GHz ) #Avg Type: RMS el 55| Frequency
Fast == Trig: FreeRun Avg|Hold: 1001100 Tvee[a PNOFast == Trig: Free Run AvglHold: 1001100
IFGainiLow  #Atten: 30 dB oeTlA IFGainlow  ¥Atten: 30 dB
Auto Tune| Auto Tune|
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 CenterFreq|
200 5320000000 GHz 20 5320000000 GHz
00 100
103 ¢ StartFreq| o StartFreq|
- 5270000000 GHz 5205000000 GHz
o [ Stop Freq| Stop Freq|
| 5370000000 GHz 5.345000000 GHz
o CF Step| CF Step
: 10.000000 MHz| 5.000000 MHz|
Auto Man| |Auto Man|
4
. Freq Offset| Freq Offset|
| 0 He 0 He|
o
ICenter 5.32000 GHz Span 100.0 MHz Center 5.32000 GHz Span 50.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
= Tgsams = [
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REPORT NO: R12935938-E5

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

FCC ID: C3K1868

9.4.7. 802.11n HT40 MODE IN THE 5.3 GHz BAND

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

Bandwidth, Antenna Gain, and Limits
Channel | Frequency Min Directional Directional Power PSD
26 dB Gain Gain Limit Limit
BW for Power for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm/1MHz)
Low 5270 36.393 5.58 5.58 24.00 11.00
High 5310 36.451 5.58 5.58 24.00 11.00
| Duty Cycle CF (dB)] 0.00 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 5270 13.34 13.44 16.40 24.00 -7.60
High 5310 13.44 13.34 16.40 24.00 -7.60
PSD Results
Channel | Frequency Antenna 1 Antenna 2 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm/1MHz) | (dBm/1MHz) | (dBm/1MHz) [(dBm/1MHz) (dB)
Low 5270 -1.34 -2.29 1.22 11.00 -9.78
High 5310 -2.61 -2.50 0.45 11.00 -10.55
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REPORT NO: R12935938-E5

FCC ID: C3K1868

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

LOW CHANNEL

[B5 Keysignt Spectrum Anslyzer - APV10.0.1(072319),24293, MOR-RP. =T [ Keysight Spectrum Analyzer - APV100.1(072319),24253, MOR-RP. )
[ oC [ senseant ALIGN AUTO [ 1:25:41 AM Aug 14, 2019 A C R [509 DbC | SENSEANT] ALIGN AUTO 5
enter Freq 5.270000000 GHz ) #Avg Type: RMS G 56 requency ICenter Freq 5.270000000 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 11.1 dB Ref Offset 11.1 dB
10 dgidiv. - Ref 30.00 dBm 10 deidiv  Ref 30.00 dBm
Log Log
Center Freq| Center Freq|
w0 5270000000 GHz 20 5270000000 GHz
o 10
StartFreq StartFreq|
S0 '} 5220000000 GHz oo ¢ 5220000000 GHz
v Stop Freq| Stop Freq|
5320000000 GHz 5320000000 GHz
200
100 CF Ste| CF Step|
: 10.000000 MHz| 10.000000 MHz|
Auto Man| lAuto Man|
100 0
0 Freq Offset| Freq Offset|
’ 0 Hz| 0 He|
0.
ICenter 5.27000 GHz Span 100.0 MHz Center 5.27000 GHz Span 100.0 MHz|
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHZz* Sweep 1.000 ms (1001 pts)
sc Tgsmms s Tgsramus
B Keysight Spectrum Analyzer - APv10.0.1(072319) 24293, MOR-RP = BB Keysight Spectrum Analyzer - APV100.1(072319) 24293, MOR-RP. S ESXT
[ b [ senseant ALIGN AUTO [ 11:33:54 AM Aug 14, 2019 . W[50 DC SENSEANT] ALIGN AUTO
. g Type: RM! TRACE] 56 Frequency [Center Freq 5.310000000 GHz ) #Avg Type: RMS Frequency
TFast = Trig: FreeRun Avg|Hold: 1001100 TYPE(A PNO: Fast —+—~ 1rig: Free Run AvglHold: 1001100
IFGain:Low #Atten: 30 dB oetlA IFGain:Low #Atten: 30 dB
Auto Tune| Auto Tune|
Ref Offset 11.1 dB Ref Offset 11.1 dB
10 dgidiv. - Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
CenterFreq Center Freq|
00 5310000000 GHz 20 5310000000 GHz
o 10
StartFreq StartFreq|
S0 s 5260000000 GHz o & 5260000000 GHz
e Stop Freq| Stop Freq|
5360000000 GHz 5360000000 GHz
200
- CF Step| CF Step
: 10.000000 MHz| 10.000000 MHez|
Auto Man| lAuto Man|
il 4
- Freq Offset| Freq Offset|
: 0 Hz| 0 He|
Center 5.31000 GHz Span 100.0 MHz| Center 5.31000 GHz Span 100.0 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
= [— = [A—
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REPORT NO: R12935938-E5
FCC ID: C3K1868

DATE: 2019-09-16

IC: 3048A-1868

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

Power

Bandwidth, Antenna Gain, and Limits

Channel| Frequency Min Directional Directional Power PSD
99% Gain Gain Limit Limit
BW for Power for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm/1MHz)
Low 5270 36.393 5.58 5.58 24.00 11.00
High 5310 36.451 5.58 5.58 24.00 11.00
| Duty Cycle CF (dB)l 0.00 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 5270 13.34 13.44 16.40 24.00 -7.60
High 5310 13.44 13.34 16.40 24.00 -7.60
PSD Results
Channel | Frequency Antenna 1 Antenna 2 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm/1MHz) | (dBm/1MHz) | (dBm/1MHz) | (dBm/1MHz) (dB)
Low 5270 -1.34 -2.29 1.22 11.00 -9.78
High 5310 -2.61 -2.50 0.45 11.00 -10.55
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LOW CHANNEL

[B5 Keysight Spectram Analyzer - APV10D 1(072319)24253, MOR-RP == B Keysight Spectrum Analyzer - APVI0O1(072319) 24295, MOR-RP. oo e
L [ m [soa oc [ senseant ALIGN AUTO . L w500 DC SenseanT] [ ALIGNAUTO [11:27:54 AM Aug 14, 2019 F
- wg Type: RMS requency [Center Freq 5.270000000 GHz T #Avg Type: RMS TRACE] requency
Fast == Trig: FreeRun Avg|Hold: 1001100 PNOFast == Trig: Free Run AvglHold: 1001100 TYPE(A
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB oeTiA
Auto Tune| > Auto Tune|
RefOffset 1.1 dB Mkr2 5.2%1 8 GHz Ref Offset 1.1 dB Mkr2 5.258 8 GHz
[9geis_ Ref 30.00 dBm -1.341 dBm {ogeidi__Ref 30.00 dBm -2.289 dBm
CenterFreq CenterFreq|
200 5270000000 GHz 20 5270000000 GHz
100 100
StartFreq StartFreq|
. ) 5220000000 GHz oo ¢ 5220000000 GHz
oo StopFreq oo StopFreq
5320000000 GHz 5320000000 GHz
o CF Step s CF Step)
B 10.000000 MHz| b 10.000000 MHz|
Auto Man| |Auto Man|
i a0
. Freq Offset| oo Freq Offset|
: 0 He : 0 He|
500 60
ICenter 5.27000 GHz Span 100.0 MHz Center 5.27000 GHz Span 100.0 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 plsﬂ
= Tgsams = [
B Keyight Spectram Amstyzer - APVI0D 1(072315) 24293, MOR. R Tl B ORRP ===
L [ m [s0a oc [ senseant ALIGN AUTO[11:34:50 AM Aug 1 Frequency . R 509 DC SensenT] ALIGN AUTO [ 11:31:35 AM Aug 14, 2019 Frequency
#Avg Type: RMS #Avg Type: RMS Trace 5
el L G:!f)_ Fast = Trig: FreeRun AvglHold: 1001100 TR TEa 00NN G:,',% Fast _._l Trig: Free Run AviHold: 100100 TYeE[s
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB oeT/A
Auto Tune| > Auto Tune|
RefOffset11.1 dB Mkr2 5.323 0 GHZ RefOffset 111 dB Mkr2 5.302 2 GHZ|
[ogeid_Ref 30.00 dBm -2.614 dBm {ogeidiv__Ref 30.00 dBm -2.503 dBm|
CenterFreq CenterFreq|
20 5310000000 GHz 0.0 5310000000 GHz
100 100
StartFreq StartFreq|
0 & 5260000000 GHz oo & 5260000000 GHz
v v <>
oo StopFreq 100 StopFreq
5360000000 GHz 5360000000 GHz
0t 200
100 00 CF Step
10.000000 MHz| 10.000000 MHez|
Man| Man|
400 a0
. Freq Offset| . Freq Offset|
: OHz ‘ 0Hz
500 500
ICenter 5.31000 GHz Span 100.0 MHz Center 5.31000 GHz Span 100.0 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHZz* Sweep 1.000 ms (1001 plsﬂ
= Tgsas = Tgsams
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9.4.8. 802.11ac VHT80 MODE IN THE 5.3 GHz BAND

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

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional Directional Power PSD
26 dB Gain Gain Limit Limit
BW for Power for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm/1MHz)
Mid 5290 86.00 5.58 5.58 24.00 11.00
| Duty Cycle CF (dB)| 0.00 |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)
Mid 5290 13.32 13.43 16.39 24.00 -7.61
PSD Results
Channel | Frequency Antenna 1 Antenna 2 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm/1MHz) | (dBm/1MHz) | (dBm/1MHz) |(dBm/1MHz) (dB)
Mid 5290 -4.68 -4.03 -1.33 11.00 -12.33
MID CHANNEL
@s.gmSpmmr:\:»:mryxr;Awmli:(mum) 39253, MOR.RP f— — 4,-. ) j:,,‘ i ) E P ‘Afvlmwz.m;ms;zlmz MORRP — —— Fm:u eujyp:.
[Center Freq 5.290000000 GPNO. — _J Tig:FreoRun ’;‘:\/;rHL{gf1§‘msco s PR [Center Freq 5.290000000 G'!-’!‘o — _»_\ R Z’:é‘“ﬂé’-‘imie R
T s 25000000 o NE s 2000000 G
StartFreq StartFreq|
$5.090000000 GHz| <> 5.190000000 GHz|
¢ 4 0
s so000n o s s000000 G
40. nm?ozusntﬂ; 20. om%nsrm;
Freq ofgs:l Freq Of;s:t
ICenter 5.2900 GHz Span 400.0 MHz Center 5.2900 GHz Span 200.0 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
3 Lystarus Iglsraus,
MID CHANNEL ANTENNA 1 MID CHANNEL ANTENNA 2
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2TX Antenna 1 + Antenna 2 SDM MODE (IC)

Power

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional Directional Power PSD
99% Gain Gain Limit Limit
BW for Power for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm/1MHz)
Mid 5290 75.1720 5.58 5.58 24.00 11.00
| Duty Cycle CF (dB)]  0.00  [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)
Mid 5290 13.32 13.43 16.39 24.00 -7.61
PSD Results
Channel | Frequency Antenna 1 Antenna 2 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm/1MHz) | (dBm/1MHz) | (dBm/1MHz) | (dBm/1MHz) (dB)
Mid 5290 -4.68 -4.03 -1.33 11.00 -12.33
MID CHANNEL
IE KetsvghtSpemwrurAmryz‘er:—‘A:Pvlaf:(mﬁlm,uzgi,MOR—RP — — To e ] (3 Kz{swghlSpmmri‘rAna\yzev;‘A!’vlnglrm‘njlﬂy,ztni,MOR—RP — — e ]
Dermen gl Conter Freq S200000000 G ] 11y s sl i
() 4 ¢
Stop Freq Stop Freq|

ICenter 5.2900 GHz
#Res BW 1.0 MHz

#VBW 3.0 MHz*

Span 400.0 MHz|
Sweep 1.000 ms (1001 pts)

5.490000000 GHz|

CF Step
40.000000 MHz|
[Auto Man|

Freq Offset|
0 Hz|

Span 200.0 MHz

5.390000000 GHz|

CF Ste|

p
20.000000 MHz
lAuto Man|

Freq Offset|
0 H|

Center 5.2900 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

Sweep 1.000 ms (1001 pts)

Tsrms
MID CHANNEL ANTENNA 1

Tosrs
MID CHANNEL ANTENNA 2
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9.4.9. 802.11ac VHT160 MODE IN THE 5.2/5.3 GHz BAND

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

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional Directional Power PSD
26 dB Gain Gain Limit Limit
BW for Power for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm/1MHz)
Mid 5250 168.00 5.58 5.58 24.00 11.00
| Duty Cycle CF (dB)| 0.00 lincluded 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)
Mid 5250 13.44 13.54 16.50 24.00 -7.50
PSD Results
Channel | Frequency Antenna 1 Antenna 2 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm/1MHz) | (dBm/1MHz) | (dBm/1MHz) |(dBm/1MHz) (dB)
Mid 5290 -6.09 -5.73 -2.90 11.00 -13.90
MID CHANNEL
# Agilent 09:23:12 Aug 13, 2019 L Measure - Agilent 09:16:29 Aug 13, 2619 L Measure
APv10.8.1(972319),49852, MOR-CONL Mkr2 5.246 8 GHz APv10.8.1(972319),49852, MOR-CONL Mkr2 5.236 8 GHz|
ESE 39 dBm #Atten 30 dB —6.993 dBm Meas Off Eai 36 dBm #Atten 30 dB -5.732 dBm Meas Off
Lugg Lugg
gg/ Channel Power| ig/ Channel Power
Offst Offst
11.1 11.1
4B z Occupied BH 4B z Occupied BW
Whve ACP whs ACP
106 109
WL 52 Multi Carrier 52 Hulti Carrier
33 FS Power| | [53 FS Power
AR AA
Eig)n Powercsct[z]a; Eif:)n PowerCSctDaFt
Center 5.250 B GHz pan 40 Tz horel | |center 575 5 oM pan 108 HHz ftore
#Res BH 1 MHz #UBH 3 MHz  Sweep 1.267 ms (1001 pts) #Res BH 1 MHz #UBH 3 MHz  Sweep 1.267 ms (1801 pts)
| |

MID CHANNEL ANTENNA 1

MID CHANNEL ANTENNA 2
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FCC ID: C3K1868 IC: 3048A-1868
2TX Antenna 1 + Antenna 2 SDM MODE (IC)
Power
Bandwidth, Antenna Gain, and Limits
Channel| Frequency Min Directional Directional Power PSD
99% Gain Gain Limit Limit
BW for Power for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm/1MHz)
Mid 5250 153.3430 5.58 5.58 17.42 4.42
| Duty Cycle CF (dB)]  0.00  |Iincluded 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)
Mid 5250 13.44 13.54 16.50 17.42 -0.92
PSD Results
Channel | Frequency Antenna 1 Antenna 2 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm/1MHz) | (dBm/1MHz) | (dBm/1MHz) | (dBm/1MHz) (dB)
Mid 5250 -6.09 -5.73 -2.90 4.42 -7.32
MID CHANNEL
% Agilent 89:23:38 Aug 13, 2819 L Measure 3% Agilent §9:17:29 Aug 13, 2919 L Measure
APv10.6.10072319),40882, MOR-CONL Mkre 5.246 § GHz APV16.6.1(072319),46882, MOR-CON1 Mkr2 5.236 @ GHz
ESCI;@ dBm #Atten 30 dB -6.893 dBm Meas Off| E;i;@ dBm #Atten 30 dB -5.732 dBm Meas Off
Log Log |
ég/ Channel Power| ig/ Channel Power
Offst Offst
11.1 11.1
dB z Occupied BW dB z Occupied BH
. ACP| | |eaug ACP
188 198
HL 52 Multi Carrier| HL 52 Multi Carrier
33 FS Power| 3 F Power
AR AA
gif;)n Powercsctslg Eig)n Powerc%tna;
Center 5.250 8 Bz pan 408 Tz horel | |coner 5257 6 Gz Span 400 Tz frore
#Res BH 1 MHz #UBH 3 MHz  Sweep 1.267 ms (1681 pts) #Res BW 1 MHz #UBH 3 MHz  Sweep 1.267 ms (1001 prs)
| |
MID CHANNEL ANTENNA 1 MID CHANNEL ANTENNA 2
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10. RADIATED TEST RESULTS

LIMITS

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

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

RSS 247 Issue 2 Sections

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

NCC LP0002 §2.7 and §2.8

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

TEST PROCEDURE

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

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

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

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

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

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

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

Note: All frequencies were marked at the maximum emissions within the restricted band. This
was due to the observed margins of the emissions to the non-restricted limit.

Note — Throughout this section:
Antenna 1 = Chain 0
Antenna 2 = Chain 1
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10.1. TRANSMITTER ABOVE 1 GHz

10

A.1.

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

2TX Antenna 1 + Antenna 2 CDD MODE

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

1EETest Facility: UL Morrisville 2013 Aug | 18:33:18
Restricted Bondedge
- Project Numker: 12935938
e Client: Microsoft
Test Location: S-SAC
Made: 2Tx, 1la, 5182MHz
185 Tested hy: 11993 M
=[S [ L
82
< Peck Limit (dBul/m M \K
2 7
3 s
@
62
Average Limit (dBuY/m] 2 / \4\
52 D} J \‘
5 /!
N g
3
5 20MHz/ 5.2
FFEqueﬂC\j (GHZ)
ange (GH) REW/VBI Fef/Attn  Del/Aug Type Sueep Pts  #Gupaffiode Lobel Ronge (G12) REU/IEU Ref/Aitn  Detifug Tupe Sieep Ple  Foups/fads Lobel
11552 HC-6cB3/3 187/18 PEWC/Par Avg(RMS)  2hnsec(huto) 8800 HAXH Horizental { 2:5-5.2 NC-68)/3  187/18 AUER/Pur Fvg(RMS]  2Brsec(fto) G880 2B0TAUG  Horizontal -
BorndEdye 5-5.150GHz UNIL - H.TS5T Rev 9.5 '2 Jun 2019

Frequency Metfer AT0072 |Amp/Cbl/Fltr/Pad bc Corrested Avsra?ge Margin P.ea.k PK_ Azimuth|Height .
Marker (GHz) Reading| Det (dB/m) (dB) Corr | Reading Limit (dB) Limit |Margin (Degs) | (cm) Polarity
(dBuv) (dB) |(dBuV/m)|(dBuV/m) (dBuv/m)| (dB)
1 * **5.14999| 38.89 | Pk 343 -22.6 0 50.59 - 74 -23.41 49 390 H
2 * **5.14807| 43.85 | Pk 343 -22.6 0 55.55 - - 74 -18.45 49 390 H
3 * *%5.14999| 29.41 |RMS| 34.3 -22.6 .09 41.2 54 -12.8 - 49 390 H
4 (¥ **5.14814| 29.77 |RMS| 34.3 -22.6 .09 41.56 54 -12.44 49 390 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection

Page 70 of 128

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-E5 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

VERTICAL RESULT

joeTest Facility: UL Morrisville 2813 Aug | 18:16:30
- Restricted Bondedge
Project Numker: 12935938
118 C\\;nt‘ Microsoft
Teet Locetion: S-SAC
Mode: 2Tx, Ila, 5182