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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: MICROSOFT
1 MICROSOFT WAY
REDMOND, WA, 98052, USA

EUT DESCRIPTION: WIRELESS INPUT DEVICE

MODEL.: 1537

SERIAL NUMBER: 02980796003526 (Conducted), 02980793973526 (Radiated)
DATE TESTED: March 29" 2016 — March 31* 2016

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart E Pass

UL Verification Services Inc. tested the above equipment in accordance with the requirements
set forth in the above standards. All indications of Pass/Fail in this report are opinions
expressed by UL Verification Services Inc. based on interpretations and/or observations of test
results. Measurement Uncertainties were not taken into account and are published for
informational purposes only. The test results show that the equipment tested is capable of
demonstrating compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL Verification Services Inc. and all revisions are duly
noted in the revisions section. Any alteration of this document not carried out by UL Verification
Services Inc. 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, any
agency of the Federal Government, or any agency of any government.

Approved & Released For

UL Verification Services Inc. By: Prepared By:
ok
Z/Jr“r-;'!fézj’/éj‘%"éf % ﬂ"‘,,r
Francisco de Anda Chris Xiong
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
Program Manager Lab Engineer
UL Verification Services Inc. UL Verification Services Inc.
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2. SUMMARY OF TESTING
2.1. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, Fremont, California, USA. Line conducted emissions are measured only at the
47173 address. 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.

47173 Benicia Street 47266 Benicia Street
[ ] Chamber A(IC: 2324B-1) | [ ] Chamber D(IC: 2324B-4)
X] Chamber B(IC: 2324B-2) | [ ] Chamber E(IC: 2324B-5)
L]
[ ]

[] Chamber C(IC: 2324B-3) Chamber F(IC: 2324B-6)
Chamber G(IC: 2324B-7)
[ ] Chamber H(IC: 2324B-8)

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full
scope of accreditation can be viewed at http:/ts.nist.gov/standards/scopes/2000650.htm.

2.2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, KDB 789033 D02 v01r02, ANSI C63.10-2013.
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2.3. CALIBRATION AND UNCERTAINTY
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.

SAMPLE CALCULATION

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

MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz + 3.52 dB
Radiated Disturbance, 30 to 1000 MHz +4.94 dB
Radiated Disturbance, 1 to 6 GHz + 3.86 dB
Radiated Disturbance, 6 to 18 GHz +4.23 dB
Radiated Disturbance, 18 to 26 GHz +5.30 dB
Radiated Disturbance, 26 to 40 GHz +5.23 dB

Uncertainty figures are valid to a confidence level of 95%.
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2.4. MEASUREMENT METHOD

On Time and Duty Cycle: KDB 789033 D02 v01r02, Section B.

26 dB Emission BW: KDB 789033 D02 v01r02, Section C.

99% Occupied BW: KDB 789033 D02 v01r02, Section D.

Conducted Output Power: KDB 789033 D02 v01r02, Section E.2.b (Method SA-1).

Power Spectral Density; KDB 789033 D02 v01r02, Section F.

Unwanted emissions in restricted bands: KDB 789033 D02 v01r02, Sections G.3, G.4, G.5, and
G.6.

Unwanted emissions in non-restricted bands: KDB 789033 D02 v01r02, Sections G.3, G.4, and
G.5.

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.
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REPORT NO: 16U22953-E1V4
FCC ID: C3K1537

DATE: Wednesday, April 28, 2016

2.5. TEST AND MEASUREMENT EQUIPMENT

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

report:
Test Equipment List
Description Manufacturer |Model ID Num [Cal Due
Spectrum Analyzer, 44 GHz Keysight N90O30A T907 01/06/17
Spectrum Analyzer,9KHz-40GHz HP 8564E T104 07/28/16
Antenna, Horn, 1-18 GHz ETS 3117 T345 03/07/17
Antenna, Horn,18- 26 GHz ARA MWH-1826/B T447 05/12/16
Antenna, Horn, 26-40 GHz ARA MWH-2640 T90 07/28/16
Antenna, Bilog, 30MHz-1 GHz Sunol Sciences [JB1 T130 09/01/16
RF Preamplifier, 100kHz -1GHz HP 8447D T10 02/01/17
RF Preamplifier, 1GHz - 18GHz Miteq AFS42-00101800-25-S-42 | T1156 03/09/17
RF Preamplifier, 18 - 26GHz Agilent 8449B T404 06/29/16
RF Preamplifier, 26 - 40GHz Miteq NSP 4000 SP2 T88 04/07/16
Low Pass Filter 3GHz Micro-Tronics LPS17541 T482 03/09/17
High Pass Filter 5GHz Micro-Tronics HPS17542 T483 03/09/17
High Pass Filter 6GHz Micro-Tronics HPM17543 T485 03/09/17
Test Software List
Description Manufacturer | Model Version
Radiated Software UL UL EMC Ver 9.5, June 24, 2015
Antenna Port Software UL UL RF Ver 4.3, March 3, 2016
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3. EQUIPMENT UNDER TEST

3.1. DESCRIPTION OF EUT

The EUT is an 802.11a/g/n transceiver, Model 1537.

3.2. DESCRIPTION OF CLASS Il PERMISSIVE CHANGE

The purpose of this C2PC is to upgrade the device described under section 3.1 of this report to
the new rules per KDB 789033 D02 v01r02.

For UNII-1, UNII-2 and UNII-2C bands, we have reviewed the original test reports
(13U14963A,UNII-1 and 13U14963-6, UNII-2/2C) and are hereby attesting that all the current

technical requirements are still met and all applicable test procedures remain the same.
Therefore, the original test report is still applicable and no additional testing is done.

3.3. MAXIMUM OUTPUT POWER

The transmitter has a maximum average conducted output power as follows:

5.8 GHz BAND
Frequency Range Mode Output Output Power
(MHz) Power (mW)
(dBm)
1TX
5745 - 5825 802.11a 5.96 3.94
5745 - 5825 802.11n HT20 5.96 3.94

3.4. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an integral antenna with a maximum gain of 1 dBi

3.5. SOFTWARE AND FIRMWARE
The firmware installed in the EUT during testing was R61.

The test utility software used during testing was Atheros Radio Test 2 (ART2-GUI), ver. 2.3.

3.6. WORST-CASE CONFIGURATION AND MODE

Radiated emission and power line conducted emission were performed with the EUT set to
transmit at the channel with highest output power as worst-case scenario.
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The fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z, it was
determined that X orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in X orientation.

Based on the baseline scan, the worst-case data rates were:

802.11a mode: 6 Mbps
802.11n HT20mode: MCSO
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3.7. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer |Model Serial Number FCCID
Laptop Lenovo 2447-1L81 R9-W7CWY DoC
Laptop AC Adapter |Lenovo 45N0113 11S45N011321ZHX82664BH
I/O CABLES
1/0 Cable List
Cable (Port # of identical |Connector [Cable Type [Cable Remarks
No ports Type Length (m)
1 AC 1 2C/AC Unshielded |.85m
2 DC 1 2C/DC Unshielded |1.8m
3 usB 1 Mains Shielded 0.45
4 DC 1 NA Unshielded |<3 External DC source
during conducted
testing
TEST SETUP

The EUT is attached to a laptop PC during antenna-port testing and powered by a DC power
supply. The EUT is tested as a battery-powered stand-alone device during radiated testing.
The laptop PC is used to configure the device during test using the Atheros radio test utility
ART2.
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SETUP DIAGRAM FOR CONDUCTED TESTS

Spectrum Analyzer
or Power Sensor

Coax cable

3vDC
Source

—_——

Laptop

AC Adapter

1

AC Source
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SETUP DIAGRAM FOR RADIATED TESTS

=

AC Source
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FCC ID: C3K1537

DATE: Wednesday, April 28, 2016

4. ANTENNA PORT TEST RESULTS

4.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time| Period | Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor [Minimum VBW
(msec) | (msec) [ (linear) (%) (dB) (kHz)
802.11a 1TX 2.022 2.058 0.983 98.25% 0.00 0.010
802.11n HT20 1TX 1.888 1.923 0.982 98.18% 0.00 0.010
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DUTY CYCLE PLOTS

BE Keysight Spectrum Analyzer - APv4.3(031616),39316, Conducted B @@@1
L | RF [s0e bC | | | SENSE:INT] [ ALIGN AUTO  [10:58:14 AM Mar31, 2016
#Avg Type: RMS TRACE 3456 Frequency
PNO: Fast —»— 1rig: Free Run TYPE| WhtARARAAY
IFGain:Low Atten: 20 dB DeT|P
Auto Tune|
AMkr3 2.058 ms
Ref Offset 11 dB
[ 10 g5icivRef 20.00 dBm -0.93 dB
m_u|... it 3 L ik o Center Freq)|
0.0o 5.785000000 GHz|
100
“n StartFreq(j
=ne 5.785000000 GHz
-40.0
0.0
- Stop Freq||
5.785000000 GHz|
700
Center 5.785000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 3.067 ms (2001 pts) 8.000000 MHZ|
[wkRIMODE[TRCScL] X ] v [ FUNCTION ] FUNCTIONWIDTH] __FUNCTIONVALUE Jig puto Man
1 A2 t (4a) 2.022ms (A) -1.56 dB
2 F t 693.1 us 8.96 dBm
A4 t (8 2058 ms (A) -0.93dB FreqOffset
F 693.1 us 8.96 dBm 0Hz
[ L3 B
[MSG %STATUS
802.11a
BN Keysight Spectrum Analyzer - APv4.3(031616),39316, Conducted B E=n ==
L RF |s0e bc | | | SEWSE:INT] [ ALIGN AUTO  [10:56:44 AM Mar31, 2016
r #Avg Type: RMS TRACEr 3156 Frequency
PNO: Fast —»— Trig: Free Run Twml AR
IFGain:Low Atten: 20 dB DET|P
AMKr3 1.923 ms Auto Tune
Ref Offset 11 dB
10 geidi__Ref 20.00 dBm -0.14 dB
10.0 Lads __.._.‘ >X<_ Ity ._.J.._..._ " J_.._ | <D__ | it e CenterFreq|
0.00 5.785000000 GHz
100
nn Start Freq||
=no 5.785000000 GHz
-40.0
500
- Stop Freq|]
' 5.785000000 GHz
700
Center 5.785000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VYBW 50 MHz Sweep 3.067 ms (2001 pts) 8.000000 MHz
Auts M
i an
1 A2 t (A) 1.888 ms (A) 110dB
F t 4753 us 8.12dBm
Ad t (A) 1.923 ms (A) -0.14dB Freq Offset
F 4753 us 8.12dBm 0 Hz
[ L3 N
IMSG %STATUS
802.11n HT20
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4.2. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
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4.2.1. 802.11a MODE IN THE 5.8 GHz BAND

Channel|Frequency| 26 dB Bandwidth
(MHz) (MHz)
Low 5745 23.69
Mid 5785 23.58
High 5825 23.98

[ Kyt Spectrum Aralyzes - AP 3031616139316, Comducted B e Keysaght Spectrum Anslyzer - APl JT1616) 39316, Conducted B N

L z s o 15:33:04 2 L 5 7 T 09:56:39 %1 Har 31, 2015

[Center Freq 5.745000000 GHz #Avg Type: RMS Frequency enter Freq 5. z Hhvg Type: RMS mace | Frequency
—+~ Trig: Free Run FNG Wide 5~ Trig: Free Run
Aten: 20 6B IFGaindow  Amen: 20 8B

AMKr Auto Tune| AMKr 23 2] Auto Tune|

Ref Offset 11 dB o Ref Offset 11 dB o 4% B

10 dBidiv Ref 20.00 dBm 10 dBdiv Ref 20.00 dBm 4c A5
Center Freq| CenterFreq|
5.745000000 GHz| T T T T T 5.785000000 GHz|
Mokttt | oo, StartFreq I FYVOPPAPY NSV U S I StartFreq
5727000000 GHz, ¥ ) 5767000000 GHz
% 182 StopFreq| T [ T L W Stop Freq|
St r' 5.783000000 GHz e b 5803000000 GHz

e t e h
0 o L V1N
e Fe T iy

oy CF Step| W i, CF Step|
3500000 MH| 3600000 MHz|
Man lAuta Man
Freq Offset| Freq Offset|
0Hz 0Hz

Center 5.74500 GHz Span 36.00 MHz Center 5.78500 GHz ‘Span 36.00 MHz|

#Res BW 360 kHz #VBW 1.1 MHz #Sweep 100.0 ms (1001 pts) #Res BW 360 kHz #VBW 1.1 MHz #Sweep 100.0 ms (1001 pts)

o Ggsrans, s [

LOW CHANNE MID CHANNEL

B oo Specinum Amlyeer - APk SOS1E16] 518, Combucted B Y
. T 1011051 4 ar31, 2018

[Center Freq 5.825000000 GHz #Avg Type: RMS Frequency
oo Trig: Free Run

Viids
IFGain:Low Arten: 20 B

Auto Tune|
Ref Offset 11 dB 018
10 dBidiv Ref 20.00 dBm -0.16 dB|

Center Freq|
5.825000000 GHz]

PSR PP e StartFreq|
5.807000000 GHz]

W 21a2 StopFreq|
s " .n’ 5843000000 GHz,
v} “n

CF Step|
3500000 MH|
Man

Freq Offset|
0 Hz

Center 5.82500 GHz Span 36.00 MHz|
[#Res BW 360 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts)
s s

e

HIGH CHANNE
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REPORT NO: 16U22953-E1V4
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DATE: Wednesday, April 28, 2016

4.2.2.802.11n HT20 MODE IN THE 5.8 GHz BAND

Channel|Frequency| 26 dB Bandwidth
(MHz) (MHz)
Low 5745 23.87

Mid

5785

24.20

High

5825

24.35

[ Kyt Spectrum Aralyzes - AP 3031616139316, Comducted B R Keysmght Spectrum Anshyzes - AR HI31616), 9316, Conducted B R
i R ) o L 5 T
- o Frequency Frequency
ICenter Freq 5.745000000 GHz | FAvy Type: RMS A #hvg Type: RMS
el PND- Wide = Trig: Free Run e e SR “é Wide 5~ Trig: Free Run o Tyee
IFGaimlow  Aten: 208 IFGainlow  Aten: 20 6B
A Auto Tune| MKr Auto Tune|
Ref Offset 11 dB o Ref Offset 11 dB o
10 dBidiv Ref 20.00 dBm 10 dBdiv Ref 20.00 dBm
Center Freq| CenterFreq|
5.745000000 GHz| 5.785000000 GHz|
ki StartFreq| st StartFreq
| 5727000000 GHz, 5.765500000 GHz
{ ) \
¥ TRPRTY StopFreq| 7 ST 9 5 StopFreq
Y f “'." 5763000000 GHz| Wl Ty 5803500000 GHz|
s S 2l N
et bl gl Linf efranaely
-’ CF Step i CF Step
3500000 MH| 3700000 MHz|
Man Man
Freq Offset| Freq Offset|
0Hz 0Hz
Center 5.74500 GHz Span 36.00 MHz| Center 5.78500 GHz ‘Span 37.00 MHz|
#Res BW 360 kHz #VBW 1.1 MHz #Sweep 100.0 ms (1001 pts) #Res BW 360 kHz #VBW 1.1 MHz #Sweep 100.0 ms (1001 pts)
[T Tperars
Bl Keysight Spectrum Analyzer - AP 3031616], 39316, Conducted B =
. I it
ICenter Freq 5.825000000 GHz #Avg Type: RMS Frequency
PHG: Wids —o— Trig: Free Run
IFGaimlow  Aten: 20 0B
AMKr Auto Tune|
Ref Offset 11 dB o
10 dBidiv Ref 20.00 dBm
Center Freq|
5.825000000 GHz
ot StartFreq|
5.806500000 GHz
fl |
Iry a4 StopFreq|
L}@. ’ 5843800000 GHz|
sl TV
LY T
e CF Step
3700000 MHz|
Man
FreqOffset
0 Hz|
Center 5.82500 GHz Span 37.00 MHz|
#Res BW 360 kHz #VBW 1.1 MHz #Sweep 100.0 ms (1001 pts)
gsrans,
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REPORT NO: 16U22953-E1V4 DATE: Wednesday, April 28, 2016
FCC ID: C3K1537

4.3. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Page 20 of 60

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 16U22953-E1V4 DATE: Wednesday, April 28, 2016
FCC ID: C3K1537

4.3.1. 802.11a MODE IN THE 5.8 GHz BAND

Channel[Frequency|99% Bandwidth
(MHz) (MHz)

Low 5745 16.48
Mid 5785 16.49
High 5825 16.65

[ Kyt Spectrum Aralyzes - AP 3031616139316, Comducted B e B Kimysogit Spectrum Analyzer - AP JOT1616) 39316, Conducted B N
. g s T 15,2135 e, 2 . : T i 007,16 20 a2, 2015
Genter Freq: 5743000000 GHE Radio Sid: None Freauency [Center Freq 5785000000 GHz | Genter Frea: 5785000000 Gz Radia St None Froauency
s~ Trig: Free Run Avg|Hold: 20120 - 5~ Trig: Free Run Avg|Hold: 2020
#FGaindLow #Anen: 30 d8 Radio Device: BTS #IFGain-Low #Anen: 30 dB Radio Device: BTS
Ref Offset 11 dB. Ref Offset 11 dB.
0 dBidiv. Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log
Center Freq| Center Freq|
5.745000000 GHz| 5.785000000 GHz|
{
Center 5.745 GHz Span 40 MHz, CF Step Center 5.785 GHz Span 40 MHz, CF Step
#Res BW 330 kHz #VBW 1 MHz Sweep 1.133 ms, 4000000 MHz) #Res BW 330 kHz #VBW 1 MH2 Sweep 1.133 ms, 4000000 Mz
lAuto Man| lauta Man|
Occupied Bandwidth Total Power 5.92 dBm Occupied Bandwidth Total Power 5.34 dBm
16.478 MHz FreqOfiset| 16.487 MHz FreqOffset
Transmit Freq Error 20.871 kHz % of OBW Power  99.00 % o Ha Transmit Freq Error 17.159 kHz % of OBW Power  99.00 % 0z
x dB Bandwidth 20.39 MHz xdB -26.00 dB x dB Bandwidth 19.94 MHz xdB +26.00 dB
= Tsmns - | sc T

LOW CHANNEL MID CHANNEL

B oo Specinum Amlyeer - APk SOS1E16] 518, Combucted B Y
A0 (100521 M Wart, 2016

# = - . . Frequency
Certer Freg: 5.82600000 Gle Ratio St None
w2 = —= Trig: Free Run AvglHold: 2020
#FGaindLow #Anen: 30 d8 Radio Device:BTS
Ref Offset 11 dB
10 dBIdi Ref 20.00 dBm
Log
Center Freq|

5.825000000 GHz|

Center 5.825 GHz Span 40 MHz CF Ste,

[#Res BW 330 kHz #VBW 1 MHz Sweep 1.133ms| 4.000000 MHE
Man

Occupled Bandwidth Total Power 5.47 dBm
16.654 MHz FreqOffset
Transmit Freq Error ~ -64.926kHz % of OBW Power  89.00 % oH

x dB Bandwidth 19.52 MHz x dB -26.00 dB

ysmans,

HIGH CHANNE
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REPORT NO: 16U22953-E1V4 DATE: Wednesday, April 28, 2016
FCC ID: C3K1537

4.3.2.802.11n HT20 MODE IN THE 5.8 GHz BAND

Channel[Frequency|99% Bandwidth
(MHz) (MHz)
Low 5745 17.75
Mid 5785 17.69
High 5825 17.73

[ Kyt Spectrum Aralyzes - AP 3031616139316, Comducted B e B Kimysogit Spectrum Analyzer - AP JOT1616) 39316, Conducted B N
. g s T 10,2059 e, 206 . : T i 103030 2 a1, 2016
Genter Freq: 5743000000 GHE Radio Sid: None Freauency [Center Freq 5785000000 GHz | Genter Frea: 5785000000 Gz Radio St None Froauency
s~ Trig: Free Run Avg|Hold: 20120 - 5~ Trig: Free Run Avg|Hold: 2020
#FGaindLow #Anen: 30 d8 Radio Device: BTS #IFGain-Low #Anen: 30 dB Radio Device: BTS
Ref Offset 11 dB. Ref Offset 11 dB.
0 dBidiv. Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log
Center Freq| Center Freq|
5.745000000 GHz| 5.785000000 GHz|
i 1
1
Center 5.745 GHz Span 40 MHz, CF Step Center 5.785 GHz Span 40 MHz, CF Step
#Res BW 360 kHz #VBW 1.1 MHz Sweep 1ms 4000000 MHz) #Res BW 360 kHz #VBW 1.1 MHz Sweep 1ms, 4000000 Mz
Man| lauta Man|
Occupied Bandwidth Total Power 5.60 dBm Occupied Bandwidth Total Power 6.04 dBm
17.751 MHz FreqOfiset| 17.688 MHz FreqOffset
Transmit Freq Error 46.649 kHz % of OBW Power  99.00 % o Ha Transmit Freq Error 52.350 kHz % of OBW Power  99.00 % 0z
x dB Bandwidth 22.77 MHz xdB -26.00 dB x dB Bandwidth 21.62 MHz xdB +26.00 dB
= Tsmns - | sc T

LOW CHANNEL MID CHANNEL

B oo Specinum Amlyeer - APk SOS1E16] 518, Combucted B Y
T -

TnsE : 10:41:50 44 Mar31, 2018
# = = . 5 Frequency
Gantar Fraq: 5.626000000 GH: Radio Std: N
el Lo L —= Trig: Free Run Avgm;d 20120 ° o
#IFGaindow #Anen: 30 d8 Radio Device: BTS
Ref Offset 11 dB.
10 dB/d Ref 20.00 dBm
Log
Center Freq|
5.825000000 GHz]
Center 5.825 GHz Span 40 MHz CF Step
#Res BW 360 kHz #VBW 1.1 MHz Sweep 1ms 4000000 ME
Wan|
Occupled Bandwidth Total Power 6.53 dBm
17.728 MHz Freqoffset|
Transmit Freq Error 7.689kHz % of OBW Power  99.00 % oH
x dB Bandwidth 20.69 MHz x dB -26.00 dB
fysmans

HIGH CHANNE
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REPORT NO: 16U22953-E1V4 DATE: Wednesday, April 28, 2016
FCC ID: C3K1537

4.4, 6dB BANDWIDTH

LIMITS

FCC §15.407 (e)

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

RESULTS
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REPORT NO: 16U22953-E1V4 DATE: Wednesday, April 28, 2016
FCC ID: C3K1537

4.4.1.802.11a MODE IN THE 5.8 GHz BAND

Channel[Frequency|6 dB Bandwidth| Minimum Limit
(MHz) (MHz) (MHz)

Low 5745 16.325 0.5

Mid 5785 16.500 0.5

High 5825 16.500 0.5

[ Kyt Spectrum Aralyzes - AP 3031616139316, Comducted B e Keysaght Spectrum Anslyzer - APl JT1616) 39316, Conducted B N
L R ENSE G A Mar31, 2016 L 3 8 . - s
[Center Freq 5.745000000 GHz #Avg Type: RMS Frequency enter Freq 5. z #Avg Type: RMS Frequency
PNO: Wide —»~ Trig: Free Run PNO: Wide -+~ Trig: Free Run
IFGaimlow  Auien: 208 IFGainow  Amen: 20 4B
AMIKET = Auto Tune| AMKA 1 = Auto Tune
Ref Offset 11 dB - s S Ref Offset 11 dB o B
10 dBidiv - Ref 20.00 dBm v.J% a5 10deidiv - Ref 20.00 dBm 0.91 dB
Log Log
Center Freq CenterFreq
5745000000 GHz| 5785000000 GHz|
Start Freq| StartFreq
4 5732500000 GHz| I I | .,;7 5772500000 GHz|
b A o ni® I | e T A T
¥ :
Stop Freq)| I I I 1 I I StopFreq
5757500000 GHz " 5797500000 GHz
CF Step ol | | | [ CF Step
2500000 MHz| ! 7 2500000 MHz|
Man) ! ] |aute Man|
Freq Offset| Freq Offset|
0 Hl 0Hz|
Center 5.74500 GHz Span 25.00 MHz. ICenter 5.78500 GHz Span 25.00 MHz.
HRes BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
[ ; [

LOW CHANNEL MID CHANNEL

[B Vi Specimum Anahyzes - AP SO3161), 318, Comstucted B =
. o 2015
[Center Freq 5.825000000 GHz #Avg Type: RMS Frequency
PNG-Wide —e= Trig: Free Run
IFGain:Low Atten: 20 dB
A MKk MHZ Auto Tune|
Ref Offset 11 dB AN 6.500 MHZ
19geriv_Ref 20.00 dBm 0.13 dB
Center Freq|
5.825000000 GHz
StartFreq|
. 5812600000 GHz
i 1 o Y
StopFreq|
5837500000 GHz,
CF Step|
2500000 MHz|
Man
FreqOffset
0 Hz|
ICenter 5.82500 GHz Span 25.00 MHz|
#Res BW 100 kHz #VBW 300 KHz Sweep 1.000 ms (1001 pts)
o

HIGH CHANNEL
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REPORT NO: 16U22953-E1V4 DATE: Wednesday, April 28, 2016
FCC ID: C3K1537

4.4.2.802.11n HT20 MODE IN THE 5.8 GHz BAND

Channel[Frequency|6 dB Bandwidth| Minimum Limit
(MHz) (MHz) (MHz)

Low 5745 17.550 0.5

Mid 5785 17.604 0.5

High 5825 17.442 0.5

[ Kyt Spectrum Aralyzes - AP 3031616139316, Comducted B e Keysaght Spectrum Anslyzer - APl JT1616) 39316, Conducted B N
. z s o 10:26:22 24 Mar31, 2015 L 5 7 i 10:40:42 2 2016
[Center Freq 5.745000000 GHz 3Avg Type: RS Frocueney enter Freq 5. z #Avg Type: RMS Frequency
PNO: Wide —»~ Trig: Free Run PNO: Wide -+~ Trig: Free Run
(FGsimlow  Atten: 20 4B \FGainlow  Anen: 20 6B
T = Auto Tune| AMKr 17.604 MH Auto Tune
Ref Offset 11 dB o SN Ref Offset 11 dB o S aE
10 dBidiv - Ref 20.00 dBm -0.10 dBj 10deidiv - Ref 20.00 dBm 0.59 a5
Log Log
Center Freq| CenterFreq|
5.745000000 GHz, 5785000000 GHz
StartFreq| StartFreq
w . I : : §: .|| 5731500000 Gz b ’1__' 5771500000 GHz
i : i e el P ; Yot U % UASE TN
StopFreg| T T T | T T Stop Freq
5.758500000 GHz 5798500000 GHz
CF Step M | | | Wa CF Step
2700000 MHz| 5 i 2700000 MHz|
Man ! ! lauta Man
FreqOffset| Freq Offset|
0Hz 0Hz
Center 5.74500 GHz Span 27.00 MHz. ICenter 5.78500 GHz Span 27.00 MHz.
H#Res B 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
Tooms : [

LOW CHANNEL MID CHANNEL

[ Keysight Spectrum Anahyzer A4 S31616) 315, Corshucted B =
. A0 |10:50:14 4 Mar31, 2016
[Center Freq 5.825000000 GHz #Avg Type: RMS nace] ;|  Frequency
Pho- g —v= Trig: Free Run T
IFGain:Low Atten: 20 dB
AMKr1 17.442 MHAZ Auto Tune|
Ref Offset 11 dB o RASBARE
10 dBidiv Ref 20.00 dBm V.43 ab
Center Freq|
5825000000 GHz|
StartFreq|
142 5811500000 GHz|
o 9
Liw
Stop Freq|
5838500000 GHz|
CF Step|
2.700000 MHz|
Man
Freq Offset]
0 Hz|
ICenter 5.82500 GHz Span 27.00 MHz|
HRes BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
o

HIGH CHANNEL

Page 25 of 60
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J

47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 16U22953-E1V4 DATE: Wednesday, April 28, 2016
FCC ID: C3K1537

4.5. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (3)

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.

DIRECTIONAL ANTENNA GAIN
There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 16U22953-E1V4
FCC ID: C3K1537

DATE: Wednesday, April 28, 2016

RESULTS

4.5.1. 802.11a MODE IN THE 5.8 GHz BAND

Antenna Gain and Limits

Channel | Frequency [Directional | FCC/IC FCC/IC
Gain Power PSD
Limit Limit
(MHz) (dBi) (dBm) (dBm)
Low 5745 1.00 30.00 30.00
Mid 5785 1.00 30.00 30.00
High 5825 1.00 30.00 30.00
Output Power Results
Channel | Frequency | Chain O Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5745 5.96 5.96 30.00 -24.04
Mid 5785 5.62 5.62 30.00 -24.38
High 5825 5.89 5.89 30.00 -24.11
PSD Results
Channel | Frequency | Chain O Total PPSD PPSD
Meas Corr'd Limit Margin
PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5745 -8.48 -8.48 30.00 -38.48
Mid 5785 -8.67 -8.67 30.00 -38.67
High 5825 -8.27 -8.27 30.00 -38.27
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REPORT NO: 16U22953-E1V4
FCC ID: C3K1537

DATE: Wednesday, April 28, 2016

OUTPUT POWER PLOTS

[ Kyt Spectrum Aralyzes - AP 3031616139316, Conducted B B Keysmght Spectrum Anahyzes - AR H031616), 9316, Conducted B Lo o el
E . z 0a ALIGH AT L s 500 0C ALIGN AUT0__[10:04:50 A4 Mar31, 2015
Frequency B Frequency
#avy Type: RMS A hvg Type: RMS
enter Freq 5.745000000 Gﬂﬁ e Trig: Free Run ey 20100 enter Freq 5.785000000 G::‘: - Trig: FreeRun i ot
IFGainlow  #Atien: 20dB IFGainlow  HARen: 20 dB
Auto Tune| MKkr1 Auto Tune|
Ref Offset 11 dB Ref Offset 11 dB 3 B
[9gcidty _Ref 10.00 dBm (0 geidn_Ref 10.00 dBm Band Power
Center Freq| 6 Center Freq|
5785000000 GHz|

5.745000000 GHz|

tsns

HIGH CHANNEL

Start Freq| StartFreq
5720000000 GHz| 5760000000 GHz|
Stop Freq| Stop Freq
5.770000000 GHz| 5810000000 GHz|
Center 5.74500 GHz Span 50.00 MHz| CF Step Center 5.78500 GHz Span 50.00 MHz, CF Step
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 20.00 ms (1001 pts) 5.000000 MHz| #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 20.00 ms (1001 pts) 5.000000 MHz|
|Auto Man lAuto Man|
[ ascion | E LS 3
5745 00 GHz -72685dBm Band Power  23.69 MHz 5964 dB 578500 GHz -7.620dBm  Band Power  23.58 MHz 5518 dB
§ Freq Offset] § Freq Offset|
4 4
H 0 H| H 0 Hz|
] 6
7 7
8 S
9 9
10 10
i "
o A s Tpsrans
Neysight Spectrom hnalyees - AP SIIEL6] 9315, Conducted B [
E s i = e
#Avg Type: RMS Frequency
enter Freq 5.825000000 G:ﬁ S p—— Avgi'lln;r1m100
IFGain:Low #Atten: 20 dB
T = Auto Tune|
Ref Offset 11 dB Mkr GHz
0 deidiv__ Ref 10.00 dBm Band Pow 889 dBm
Log
o Center Freq
5825000000 GHz|
StartFreq|
5.800000000 GHz|
Stop Freq|
5850000000 GHz|
Center 5.82500 GHz Span 50.00 MHz| CF Step
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 20.00 ms (1001 pts) 5.000000 MHz|
|Auto Man
[ ascion | E
5825 00 GHz 7334dBm  Band Power  23.98 MHz 5.889 dB
§ Freq Offset]
g 0 Hz,
]
7
8
9
10
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REPORT NO: 16U22953-E1V4

FCC ID: C3K1537

DATE: Wednesday, April 28, 2016

PSD PLOTS

HIGH CHANNEL

E eysight Spectrum Aralyser - APd SU1616] 3918, Conducted B Tl Eww“wrwmm Conducted B [
r i T T i i e
#Avg Type: RMS Frequency $Avg Type: RMS Frequency
Sl G:ﬁ Fosr == Trig: Free Run Avamold: 100100 MR R G::,ﬁ —— ] Trig: Free Run AveHol: 100100
IFGain:Low  #Atten: 20 d8 IFGainiLow tren
Mkr2 5.7, Auto Tune| MKr2 5.7 Auto Tune|
Ref Offset 11 dB . Ref Offset 11 dB Ante s
0 g8idv__Ref 10,00 dBm 8 19 desaiv__Ref 10.00 dBm
Center Freq| Center Freq|
5745000000 GHz| 5785000000 GHz|
| A ¢
G ¢
Start Freq| StartFreq
5720000000 GHz| 5760000000 GHz|
Stop Freq| StopFreq
5770000000 GHz| 5810000000 GHz|
CF Step CF Step
5.000000 MHz] 5.000000 MHz
lAuto Man |Auto Man|
Freq Offset] Freq Offset|
0 H| 0 Hz|
ICenter 5.74500 GHz Span 50.00 MHz| Center 5.78500 GHz ‘Span 50.00 MHz|
#Res BW 510 kHz #VBW 1.5 MHz* Sweep 20.00 ms (1001 pts) #Res BW 510 kHz #VBW 1.5 MHz* Sweep 20.00 ms (1001 pts)
o Goerans, - [r——
m—
E Keysight Spectrum Aralycer - APl SO31E16) 3918, Conducted B T e
. z | | - 517 5
#Avg Type: RMS THace =~|  Frequency
enter Freq 5.825000000 G:ﬁ S p—— M;ﬂﬂ:‘r1m1m a 6
(FGalo:Low _ #Atten: 2048 ol
LS E R0 I Auto Tune
Ref Offset 11 dB Mkr2 5 ‘-;E_ U
o s Ref 10.00 dBm 8.267 dBm
Log
Center Freq
5825000000 GHz|
v .
T W
Start Freq|
5.800000000 GHz|
Stop Freq|
5850000000 GHz|
CF Step
5000000 MHz]
lAuto Man
Freq Offset|
0 He|
Center 5.82500 GHz Span 50.00 MHz.
#Res BW 510 kHz #VBW 1.5 MHz* ‘Sweep 20.00 ms (1001 pts)
= [T
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REPORT NO: 16U22953-E1V4
FCC ID: C3K1537

DATE: Wednesday, April 28, 2016

4.5.2.802.11n HT20 MODE IN THE 5.8 GHz BAND

Antenna Gain and Limits

Channel | Frequency [Directional | FCC/IC FCC/IC
Gain Power PSD
Limit Limit
(MHz) (dBi) (dBm) (dBm)
Low 5745 1.00 30.00 30.00
Mid 5785 1.00 30.00 30.00
High 5825 1.00 30.00 30.00
Output Power Results
Channel | Frequency | Chain O Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5745 5.85 5.85 30.00 -24.16
Mid 5785 5.73 5.73 30.00 -24.27
High 5825 5.96 5.96 30.00 -24.05
PSD Results
Channel | Frequency | Chain O Total PPSD PPSD
Meas Corr'd Limit Margin
PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5745 -8.65 -8.65 30.00 -38.65
Mid 5785 -8.82 -8.82 30.00 -38.82
High 5825 -8.54 -8.54 30.00 -38.54
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REPORT NO: 16U22953-E1V4
FCC ID: C3K1537

DATE: Wednesday, April 28, 2016

OUTPUT POWER PLOTS

[ Kyt Spectrum Aralyzes - AP 3031616139316, Conducted B B Keysmght Spectrum Anahyzes - AR H031616), 9316, Conducted B Lo o el
E . z 0a AIGH AITO L s 500 0C ALIGN 470
Frequency Frequency
#avy Type: RMS A hvg Type: RMS
enter Freq 5.745000000 Gﬂﬁ e Trig: Free Run ey 20100 enter Freq 5.785000000 G::‘: - Trig: FreeRun i ot
IFGainlow  #Atien: 20dB IFGainlow  HARen: 20 dB
Auto Tune| MKr Auto Tune|
Ref Offset 11 dB Ref Offset 11 dB e
[9gcidty _Ref 10.00 dBm (0 geidn_Ref 10.00 dBm Band Power
Center Freq| 6 Center Freq|
5785000000 GHz|

5.745000000 GHz|

tsns

HIGH CHANNEL

Start Freq| StartFreq
5720000000 GHz| 5760000000 GHz|
Stop Freq| Stop Freq
5.770000000 GHz| 5810000000 GHz|
Center 5.74500 GHz Span 50.00 MHz| CF Step Center 5.78500 GHz Span 50.00 MHz, CF Step
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 20.00 ms (1001 pts) 5.000000 MHz| #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 20.00 ms (1001 pts) 5.000000 MHz|
|Auto Man lAuto Man|
[ ascion | E LS 3
5745 00 GHz 7615dBm  Band Power  23.87 MHz 5.845dB 578500 GHz 7784 dBm  Band Power  24.20 MHz 5.734dB
§ Freq Offset] § Freq Offset|
4 4
H 0 H| H 0 Hz|
] 6
7 7
8 S
9 9
10 10
i "
- smans, wsa [
Neysight Spectrom hnalyees - AP SIIEL6] 9315, Conducted B [
E s i = e
#Avg Type: RMS Frequency
enter Freq 5.825000000 G:ﬁ S p—— Avgi'lln;r1m100
IFGain:Low #Atten: 20 dB
MEKr1 Auto Tune|
Ref Offset 11 dB B
19 gaidie_Ref 10.00 dBm Band Pow
o Center Freq
5825000000 GHz|
StartFreq|
5.800000000 GHz|
Stop Freq|
5850000000 GHz|
Center 5.82500 GHz Span 50.00 MHz| CF Step
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 20.00 ms (1001 pts) 5.000000 MHz|
|Auto Man
5825 00 GHz 7A72dBm  Band Power  24.35MHz 5.955dB
§ Freq Offset]
g 0 Hz,
]
7
8
9
10
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REPORT NO: 16U22953-E1V4

FCC ID: C3K1537

DATE: Wednesday, April 28, 2016

PSD PLOTS

HIGH CHANNEL

Byt Sy Amalyer - APt STR16L6L 915, Comucted & [ VeyseghtSpectrum Analyer - APYd JAILE1G) 9015, Comducied B [
T 3 500 SLIGN AUTO[10:04:37 AW Mar31, 2016 Frequency L & 02 _DC - f e e Frequency
#avy Type: RMS ) A h ”
SmSr Fron SASI0000CRE ]\ e i oo Shtor Freq STBS000000GHE 1 . courn Sesbiioone o
IFGain:Low ;2048 Ao \FiainLow : AutoT
357 5GH uto Tune; 1kr2 5780 20 GH uto Tune,
Ref Offset 11dB Mikr2 5.740 B5 CHZ Ref Offset 11 4B Mkrz 5,750 20 GHz
0gBiciRef 10.00 dBm 8.654 dBm| 0 cEidiv_Ref 10.00 dBm 8.816 dBm)
Center Freq| Center Freq|
5745000000 GHz| 5785000000 GHz|
¢ ¢
StartFreq| StartFreq
5720000000 GHz| 5.760000000 GHz|
StopFreq| Stop Freq
5770000000 GHz, 5.810000000 GHz
CF Step CF Step
5000000 MHz] 6.000000 MHz|
lAuto Man Man
Freq Offset] Freq Offset|
0z OHz
ICenter 5.74500 GHz Span 50.00 MHz| Center 5.78500 GHz ‘Span 50.00 MHz|
#Res BW 510 kHz #VBW 1.5 MHz* Sweep 20.00 ms (1001 pts) #Res BW 510 kHz #VBW 1.5 MHz* Sweep 20.00 ms (1001 pts)
o psrams wsa [rm———
eyight Specsrum Analyzes - APk SOS1616) 316, Comucted B [
L RF 5 1 EINT] 1 AIGN AUTO 10:48:57 AM. 116
enter Freq 5.825000000 GHz #Avp Type: RMS T 55| Frequency
PNOTos e~ Trig: FreeRun AvglHold: 100/100 & vy
(FGalo:Low _ #Atten: 2048 ol
AT E 890 00 GH Auto Tune|
Ref Offset 11 dB Mikr2 5.820 00 GHZ
0asiav  Ref 10,00 dBm 8.541 dBm
Log
Center Freq
5.825000000 GHz
StartFreq|
5.800000000 GHz
Stop Freq|
5850000000 GHz
CF Step
5000000 MHz]
Man
Freq Offset]
0z
Center 5.82500 GHz Span 50.00 MHz|
#Res BW 510 kHz #VBW 1.5 MHz* Sweep 20.00 ms (1001 pts)
o psrams
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REPORT NO: 16U22953-E1V4 DATE: Wednesday, April 28, 2016
FCC ID: C3K1537

5. RADIATED TEST RESULTS

LIMITS

FCC §15.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MH2) (uV/m) at 3m (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 80 cm above the ground plane for below 1GHz
and 150cm for above 1GHz. The antenna to EUT distance is 3 meters.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

Reference to KDB 789033 UNII part G) 6) d) Method AD:

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth
is set to 3 MHz for peak measurements and add duty cycle factor to the reading offset for
average measurements.

The spectrum from 1GHz to 40 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band.

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.
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REPORT NO: 16U22953-E1V4 DATE: Wednesday, April 28, 2016
FCC ID: C3K1537

5.1. TRANSMITTER ABOVE 1 GHz

5.1.1. TX ABOVE 1 GHz 802.11a MODE IN THE 5.8 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULTS

ZEUL Fremont,5m Chomber B 38 Mar 2816 18:48:51
Bandedge
Project Number:16U22953
10 Client :MICROSOFT
Config:EUT ONLY
Mode:T1a, 5745MHz
2 Tested by:39316
g ) \
-28 1/
Peok Limit C(dBm)
a
o
o
-68
-78
5.625 1 3MHz/ 5.755
Frequency (GHz)
Ronge_(6Hz) RBL/UBH Ref/Attn  Det/Avy Type Sueep Pts  #Swps/Mode Position
1:5.625-5.755 1M(-6dB) /34 212 PEAK/Fur Avg(RHS)  2Bmeec(futo) 8681  MAXH 214 degs 284
Bondedge 5.625-5.7556Hz 15_487 EIRP - H.TST 38915 28 Dec 2015 Rev 9.5 24 Jun 2815
Marker Frequency Meter Det AF T345 Amp/Cbl/ Conversi Corrected Peak PK Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad on Factor Reading Limit Margin (Degs) (cm)
(dBm) (dB) (dB) EIRP (dBm) (dB)
2 5.68 -65.07 Pk 34.8 -21.4 11.8 -39.87 -27 -12.87 214 284 H
1 5.725 -64.16 Pk 34.9 -21.7 11.8 -39.16 -17 -22.16 214 284 H

Pk - Peak detector
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DATE: Wednesday, April 28, 2016

VERTICAL RESULTS

. 755

ZQUL Fremont,5m Chomber B 38 Mar 2816 18:31:59
Bandedge
Project Number: 16022953
10 Client :MICROSOFT
Config:EUT ONLY
Mode:T1a, 5745MHz
9 Tested by:39316
/ 3
\
,1 @ // \l
-20 \
Peak Limit (dBm) /
o 'ﬁ’
& _3g i i
11}
2 1
—4p ‘ ‘ ‘ .
Ao b A LA A Al b b A
-50
-60
-78
5.625 1 3MH=z/
Frequency (GHz)

Range CGHiz)

REU/UBW  Ref/Attn Det/Avg Type
H(-6dB) /3 2/12 EAK/ P gCRUS

Susep
Zneac(futo)

Pts #Swps/Mode Fosition
pal MAXH 3 dege 2

e 255 o

Bondedge 5.625-5.755GHz 15_487 EIRP - U.TST 38315 28 Dec 2815

Rev 9.5 24 Jun 2815

Marker Frequency Meter Det AF T345 Amp/Cbl/ Conversion Corrected Peak PK Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Factor Reading Limit Margin (Degs) (cm)
(dBm) (dB) (dB) EIRP (dBm) (dB)
2 5.654 -64.69 Pk 34.7 -21.4 11.8 -39.59 -27 -12.59 49 255 \
1 5.725 -63.07 Pk 34.9 -21.7 11.8 -38.07 -17 -21.07 49 255 V

Pk - Peak detector
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DATE: Wednesday, April 28, 2016

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULTS

ZQUL Fremont,S5m Chomber B 38 Mar 2816 18:52:85
Bandedge
Project Number: 16U22953
10 Client :MICROSOFT
Config:EUT ONLY
Mode:T1a, 5825MHz
&) Tested by:39316
-28
Peak Limit C(dBm)
a
S =38
ul
2
— 48 L
w A0 A R s AR
-58
-66
-78
5.8 28MHz/ 6
Frequency (GHz)
Rur\ge (GHz) RBU/UBW Ref/fttn  Det/Avg Type Sueep Pts  #Swps/Mode Position
1:5.8- 1M(-6dB) /34 212 PEAK/Fur Avg(RMS)  2Bmsec(huto) 86@1  MAXH 333 degs 143
Bondedge 5.858-66Hz 15_487 EIRP - H.TST 30915 28 Dec 2615 Rev 9.5 24 Jun 2815
Marker Frequency Meter Det AF T345 Amp/Cbl/ Conversion Corrected Peak PK Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Factor Reading Limit Margin (Degs) (cm)
(dBm) (dB) (dB) EIRP (dBm) (dB)
1 5.85 -68.87 Pk 35.2 -21.6 11.8 -43.47 -17 -26.47 333 143 H
2 5.98 -65.73 Pk 35.2 -21.3 11.8 -40.03 -27 -13.03 333 143 H

Pk - Peak detector
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VERTICAL RESULTS

ZQUL Fremont,5m Chomber B 30 Mar 2816 19:@1:28
Bandedge
Project Number: 16022953
10 Client:MICROSOFT
Config:EUT ONLY
Mode:Tla, 5825MHz
9 Tested by:39316
pbb s,
-1@ / '\
20 f \ .
f \ Peak Limikt C(dBm)
& -3 W
-40 M+ g
*w || " v % I T ey wd Al ho s AL ol et g ekl
bt b e u il L LT
-58
-60
-70
5.8 28MHz/ 6
Frequency (GHz)
Range (6Hz) RBU/UBU  Ref/Attn Det/Avg Type Sueep Pts  #5wpe/fiode  FPosition

Bondedge 5.858-66Hz 15 487 EIRP -

U.TST 306815 28 Dec 2615

Rev 9.5 24 Jun 26815

Marker Frequency Meter Det AF T345 Amp/Cbl/ Conversion Corrected Peak PK Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Factor Reading Limit Margin (Degs) (cm)
(dBm) (dB) (dB) EIRP (dBm) (dB)
1 5.85 -67.54 Pk 35.2 -21.6 11.8 -42.14 -17 -25.14 129 289 V
2 5.911 -65.26 Pk 35.3 -21.2 11.8 -39.36 -27 -12.36 129 289 \Y

Pk - Peak detector
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HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

| WKUL Fremont,5m Chomber B 24 Mar 2816 22:54:57
Rodioted Emissions 3-Meters
= Project Number: 16022953
18 Cl ient MICROSOFT
Config:iEUT ONLY
Mode:Tla, 5745MHz
95 Tested by:39316
85
Peok Limit C(dBulU/m)
75
2 UNII Non-Restricted BulU/m3
B 5
3 6
@
o
- Avg Limit (dBuU/m)
55
=]
o
5
45 it o o
o
35
o5
1 g 18
Frequency (GHz)
Ronge (6Hz) RBU/UBU  Ref/Attn Det/Avg Tupe Swesp Pls  #oups/fode FPosition Renge (GHiz) REUABH  Ref/Attn  Dst/Avg Type Sweep Pte  #5ups/fods Fosition
FCC Port1SC 56Hz UNII RSE.TST 38915 26 Jun 2815 Rev 9.5 24 Jun 2815
! WKUL Fremant,5m Chomber B 24 Mor 2816 22:54:57
Rodioted Emissions 3-Meters
- Project Number: 16022953
18 Cl ient MICROSOFT
Config:EUT ONLY
Mode:T1a, 5745MHz
95 Tested by:39316
55
Peok Limit C(dBulU/m)
75
2 UNII Non-Restricted (dBuU/m)
5 5
3 6
@
o R
~ Avg Limit (dBulU/m)
SE ~ i
&
g
5 3
4 i S
}\ G‘) '} e il y
35 [ L L oL gy, oy
L A A AN A A
Pl
ZEMMM’
1 ] 18
Frequency (GHz)
Range (6Hz) REU/UBU  Ref/Aitn Det/Avg Tupe Sue Pls #oups/fods Fosition Range (Gfiz) REWAUBH  Ref/Attn  Dst/Avg Type Sueep Pts  $Sups/fods FPosition
1:1-5.88 INC-6dB)/30k  87/B  PEAK/Far AvgERHS) o) 6Eal  HAXH 0-36dsge H | 5:6.15-18 MC6B)/3B  BI/B  FERK/Pur MvgERHS)  dSdmcec(iuto) I8k M B-360cegs H
3:5.08-6.15 1M(-64B) /38) 167/18 PEAK/Pur Avg(RHS) 5081 MAKE 0-360degs H
FCC Part1SC 56Hz UNII RSE.TST 38915 26 Jun 2815 Rev 9.5 24 Jun 2815

VERTICAL
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REPORT NO: 16U22953-E1V4 DATE: Wednesday, April 28, 2016
FCC ID: C3K1537

LOW CHANNEL DATA

Marker Frequency Meter Det AF T345 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuVv/m) (dB) (dBuVv/m) Margin Restricted Margin (Degs) (cm)
(dBuv) (dB) (dBuV/m) (dB) (dBuV/m) (dB)

1 *3.83 47.61 PK-U 334 -33 48.01 - - 74 -25.99 - - 157 103 H
*3.83 39.37 ADR 334 -33 39.77 54 -14.23 - - - - 157 103 H
2 *3.83 49.44 PK-U 334 -33 49.84 - - 74 -24.16 - - 214 105 \
*3.83 41 ADR 334 -33 41.4 54 -12.6 - - - - 214 105 \
3 *7.66 44.18 PK-U 35.7 -30.2 49.68 - - 74 -24.32 - - 271 105 H
*7.66 37.65 ADR 35.7 -30.2 43.15 54 -10.85 - - - - 271 105 H
4 *11.492 51.69 PK-U 38.3 -25.8 64.19 - - 74 -9.81 - - 144 113 H
*11.49 37.91 ADR 38.3 -25.8 50.41 54 -3.59 - - - - 144 113 H
5 *7.66 45 PK-U 35.7 -30.2 50.5 - - 74 -23.5 - - 17 113 \
*7.66 38.91 ADR 35.7 -30.2 44.41 54 -9.59 - - - - 17 113 \
6 *11.486 52.15 PK-U 38.3 -25.8 64.65 - - 74 -9.35 - - 110 102 \
*11.489 38.82 ADR 38.3 -25.8 51.32 54 -2.68 - - - - 110 102 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 16U22953-E1V4 DATE: Wednesday, April 28, 2016
FCC ID: C3K1537

MID CHANNEL RESULTS

. UL Fremont,5m Chamber B 25 Mar 2816 ag:12:57
Rodiated Emissions 3-Meters
- Project Number: 16022953
18 Client:MICROSOFT
Config:EUT ONLY
Mode:1la, 5785MHz
95 Tested by:39316
85
Peak Limit (dBulU/m)
75
2 UNII Non-Restricted (dBuU/m)
3 5
3 6
@
o
~ Avg Limit (dBulU/m>
55 =
3 (=)
o
T IO SN U SO . .| 5
[~ e
35
25
1 18 18
Frequency (GHz)
Range (6 RBI/UBU  Ref/Attn Det/Avg Tupe Sucep Fis #owpe/fiode Fosition Renge (6 REWUBU  FRef/Attn Det/Avg Tupe Swesp Pts #ups/fiods Position
b.TST 38915 26 Jun 2015 Rev 9.5 24 Jun 2815
. <UL Fremont,5m Chamber B 25 Mar 2816 ag:12:57
Rodiated Emissions 3-Meters
- Project Number: 16022953
18 Client :MICROSOFT
Config:EUT ONLY
Mode:1la, 5785MHz
95 Tested by:39316
85
Peak Limit (dBuU/m)
75
2 UNII Non-Restricted (dBuU/m)
3 5
3 6
@
o
~ Avg Limit (dBuU/m>
55 4
g
1
o
45 S M
it
35 A Jl J_MMLMJ EEES "
ML«A,‘“ s :
o5 L
1 14 18
Frequency (GHz)
Range (6 RBU/UBU  Ref/Attn Det/Avg Tupe Sucep Fis #owpe/fiode Fosilion Renge (6fi) REWUBU  FRef/fttn Det/Avg Tupe Suesp Fts #Sups/fiods FPosition
1:1-5.8 MC-6dB)/38k  87/B  PEAK/Fur Avg(RMS)  Ruto 88l WK B-360ckege H | 5:6.15-18 MC-6BI/30  BI/B  PERK/Fr Avg@RMS)  Auto 18 Hai 8-360dsge H
3:5.88-6.15 1M(-6dB) /3ak 167/18 PEAK/Pur Avg (RMS) Auto 5ea| MAXH B-360degs H
b.TST 38915 26 Jun 2015 Rev 9.5 24 Jun 2815
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REPORT NO: 16U22953-E1V4 DATE: Wednesday, April 28, 2016

FCC ID: C3K1537

MID CHANNEL DATA

Marker Frequency Meter Det AF T345 Amp/Cbl/F DC Corr Corrected Avg Limit Margin Peak Limit PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad (dB) Reading (dBuV/m) (dB) (dBuVv/m) Margin Restricted Margin (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dB) (dBuV/m) (dB)
1 *4.8 61.22 PK-U 33.8 -32.1 0 62.92 - - 74 -11.08 - - 188 183 H
*4.8 31.44 ADR 33.8 -32.1 0 33.14 54 -20.86 - - - - 188 183 H
2 *3.857 49.67 PK-U 33.4 -33.1 0 49.97 - - 74 -24.03 - - 208 120 \
*3.857 41.17 ADR 33.4 -33.1 0 41.47 54 -12.53 - - - - 208 120 \
3 *4.805 62.01 PK-U 33.8 -32.2 0 63.61 - - 74 -10.39 - - 213 206 \
*4.804 31.87 ADR 33.8 -32.2 0 33.47 54 -20.53 - - - - 213 206 \
4 *11.57 49.55 PK-U 38.4 -24.9 0 63.05 - - 74 -10.95 - - 221 114 H
*11.57 36.78 ADR 38.4 -24.9 0 50.28 54 -3.72 - - - - 221 114 H
5 *7.713 44.37 PK-U 35.8 -29.7 0 50.47 - - 74 -23.53 - - 20 116 \
*7.713 37.58 ADR 35.8 -29.7 0 43.68 54 -10.32 - - - - 20 116 \
6 *11.571 48.68 PK-U 38.4 -24.9 0 62.18 - - 74 -11.82 - - 98 108 \
*11.57 35.28 ADR 38.4 -24.9 0 48.78 54 -5.22 - - 98 108 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
Page 41 of 60
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J

47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.
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FCC ID: C3K1537

HIGH CHANNEL RESULTS

I ~UL Fremont,5m Chomber B 29 Mar 2816 23:16:19
Rodiated Emissions 3-Meters
= Project Number:16U22953
18 Client:MICROSOFT
Config:EUT ONLY
Mode:Tla, 5825MHz
95 Tested by:39316
85
Peak Limit (dBulU/m)
75
2 UNII Non-Restricted (dBuU/m)
3 5
3 6
@
il
~ Avg Limit (dBul/m)
SC o £
4 o
o
7 OSSO0 O000OOOOOBSOOO OSSNSO HUUSOUSUOUOUOSO UM B S L
3
o
35
o5
1 18 18
Frequency (GHz)
Range (6 RBU/UBU  Ref/Attn Det/Avg Type Sueep Ple towpe/fiode Fosition Renge (Gfi2) REWUSU  FRef/fttn Det/Avg Tupe Suesp Pts #ups/fiode Position
FCC Port15C SGHz UNII RSE.TST 38915 26 Jun 2815 Rev 9.5 24 Jun 2815
I ~UL Fremont,5m Chomber B 29 Mar 2816 23:16:19
Rodiated Emissions 3-Meters
- Project Number: 16022953
18 Client:MICROSOFT
Conf Ig:EUT ONLY
Mode:1la, 5825MHz
95 Tested by:39316
85
Peak Limit (dBulU/m)
75
- UNII Non-Restricted (dBuU/m)
3 5
3 6
@
o
~ Avg Limit (dBul/m) 5
55 =
"~ M
1
35 9
B T o i
1 18 18
Frequency (GHz)
Range () RGU/UBU  Ref/Attn Det/Avg Tuype Sucep Pls  #owpe/fiode Fosition Renge (6fi2) REWUBU  FRef/fttn Det/Avg Tupe Sueep Pts #ups/fiods Position
1:1-5.68 IMC-6dB)/38k  87/B  PEAK/Fur Avg(RMS)  1SBnsecCiuto) 621 MAKH B-360ckege H | 5:6.15-18 MC-EBI/30  BI/B  PERK/Fur AgERMS)  dSdnssc(Auto) ISk MAXH 8-368dsge H
35.08-6.15 MCEdE)/3k  197/18  PEAK/Pur AvgIRHS) sl MM 8-360degs H
FCC Part15C S56Hz UNIT RSE.TST 38915 26 Jun 2815 Rev 9.5 24 Jun 2015
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REPORT NO: 16U22953-E1V4 DATE: Wednesday, April 28, 2016
FCC ID: C3K1537

HIGH CHANNEL DATA

Markers Frequency Meter Det AF T345 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuVv/m) (dB) (dBuVv/m) Margin Restricted Margin (Degs) (cm)
(dBuv) (dB) (dBuV/m) (dB) (dBuV/m) (dB)
2 *4.827 69.28 PK-U 33.8 -32.4 70.68 - - 74 -3.32 - - 330 108 H
*4.828 39.63 ADR 33.8 -32.4 41.03 54 -12.97 - - - - 330 108 H
3 *3.883 48.82 PK-U 333 -32.8 49.32 - - 74 -24.68 - - 205 103 \
*3.883 39.99 ADR 33.3 -32.8 40.49 54 -13.51 - - - - 205 103 \4
4 *4.824 66.99 PK-U 33.8 -32.4 68.39 - - 74 -5.61 - - 153 196 \
*4.828 37.82 ADR 33.8 -32.4 39.22 54 -14.78 - - - - 153 196 \
5 *11.649 50.91 PK-U 385 -25.1 64.31 - - 74 -9.69 - - 222 103 H
*11.651 38.05 ADR 38.5 -25.1 51.45 54 -2.55 - - - - 222 103 H
6 *11.646 49.23 PK-U 385 -25 62.73 - - 74 -11.27 - - 91 102 \
*11.651 36.81 ADR 38.5 -25.2 50.11 54 -3.89 - - - - 91 102 \
1 1.94 48.81 PK-U 311 -34.2 45.71 - - - - 68.2 -22.49 149 204 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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FCC ID: C3K1537

DATE: Wednesday, April 28, 2016

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

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULTS

Z[BUL Fremont,5m Chomber B 38 Mar 2816 18:12:21
Boandedge
Project Number: 16022953
18 Client:MICROSOFT
Config:EUT ONLY
Mode:T1n HT28, 5745MHz
2 Tested by:39316
/ )
-1 | \
,2@ /

Peak Limit (dBm)

EIRP

-68

{ 3MH=z/
Frequency (GHz)

5.625

REH/UBW
1H(-6dB) /3M

Range (GHz) Ref/Attn Det/Avg Type Suzsp Pls  #oups/fode FPosition
1:5.65-5.755 212 PEK/Pur Avg(RHS)  Zimsec(futo) 8081 MAXH 173 degs 285

Bondedge 5.625-5.7556Hz 15 487 EIRP - H.TST 3@315 28 Dec 2815

Rev 5.5 24 Jun 2615

Marker Frequency Meter Det AF T345 Amp/Cbl/ Conversion Corrected Peak PK Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Factor Reading Limit Margin (Degs) (cm)
(dBm) (dB) (dB) EIRP (dBm) (dB)
2 5.634 -64.4 Pk 34.6 -21.5 11.8 -39.5 -27 -12.5 173 205 H
1 5.725 -62.85 Pk 34.9 -21.7 11.8 -37.85 -17 -20.85 173 205 H

Pk - Peak detector
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REPORT NO: 16U22953-E1V4
FCC ID: C3K1537

DATE: Wednesday, April 28, 2016

VERTICAL RESULTS

ZQUL Fremont,5m Chomber B 38 Mar 2B16 18:20:17
Bandedge
Project Number:16U22953
10 Client :MICROSOFT
Config:EUT ONLY
Mode: 11n HT20, 5745MHz
2] Tested by:38316
MWM‘
-1 ]«' \
!
/ \
-20 ¥
Peak Limit (dBml
& _3p |
: e
48 g
MWMWWWWWMW A M b A ‘wm"u Mok " o
-58
-66
-78
5.625 1 3MHz/ 5.755
Frequency (GHz)
Ronge (6Hz) REU/UBH Ref/Attn  Det/Avg Type Susep Pts #Swps/Mode FPosition
5.65-5.75 MCEBI/M  2/12 EAK/Fur Avg(RHS)  ZBmcsc(Auto) BE3I  MAXH 242 degs 23
Bondedge 5.625-5.755GHz 15_487 EIRP - U.TST 38315 28 Dec 2815 Rev 9.5 24 Jun 2815
Marker Frequency Meter Det AF T345 Amp/Cbl/ Conversion Corrected Peak PK Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Factor Reading Limit Margin (Degs) (cm)
(dBm) (dB) (dB) EIRP (dBm) (dB)
2 5.641 -64.06 Pk 34.7 -21.5 11.8 -39.06 -27 -12.06 242 238 \
1 5.725 -60.11 Pk 34.9 -21.7 11.8 -35.11 -17 -18.11 242 238 \

Pk - Peak detector
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REPORT NO: 16U22953-E1V4

FCC ID: C3K1537

DATE: Wednesday, April 28, 2016

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULTS

ZQUL Fremont,S5m Chomber B 38 Mar 2816 17:53:22
Bandedge
Project Number: 16U22953
10 Client :MICROSOFT
Config:EUT ONLY
Mode:T1n HT28, 5825MHz
&) Tested by:39316
-18 /ﬂ \
-28
J \m Peak Limit C(dBm)
a
E 300tk
o W
,4@w i) 2
-58
-66
-78
5.8 2BMHz/ 6
Frequency (GHz)
Rur\ge (GHz) RBU/UBW Ref/fttn  Det/Avg Type Sueep Pts  #Swps/Mode Position
1:5.8- 1M(-6dB) /34 212 PEAK/Fur Avg(RMS)  2Bmsec(huto) 86@1  MAXH 364 degs 182
Bondedge 5.858-66Hz 15_487 EIRP - H.TST 30915 28 Dec 2615 Rev 9.5 24 Jun 2815
Marker Frequency Meter Det AF T345 Amp/Cbl/ Conversion Corrected Peak PK Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Factor Reading Limit Margin (Degs) (cm)
(dBm) (dB) (dB) EIRP (dBm) (dB)
1 5.85 -68.61 Pk 35.2 -21.6 11.8 -43.21 -17 -26.21 304 182 H
2 5.936 -65.36 Pk 35.3 -21.5 11.8 -39.76 -27 -12.76 304 182 H

Pk - Peak detector
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REPORT NO: 16U22953-E1V4

FCC ID: C3K1537

DATE: Wednesday, April 28, 2016

VERTICAL RESULTS

UL Fremont,5m Chomber B

38 Mar 2B16

18:04:36

20
Bandedge
Project Number: 16022953
10 Client:MICROSOFT
Config:EUT ONLY
Mode:T1n HT20, 5825MHz
9 Tested by:39316
18 W
| § Peck Limit C(dBm)
\
o | \
¥ -3 '
n f \
—4Q} - Y wml. 2
M i TR T AT O A A TN JOFT A0 Y MW YT TRER A A MY AN O) By PR TN el o )
i HVAAR AR i A o B LTI L
-58
-60
-70
5.8 28MHz/ 6

Bondedge 5.858-66Hz 15 487 EIRP -

Frequency (GHz)

Range (6i1z)

REU/BW  Ref/fttn Det/fvg Tuyps
W BB 73M PRk P B (RS

“Siesp

Pts  #5ups/fode  Position
BAAl  MXH 84 dege 167 o

U.TST 306815 28 Dec 2615

Rev 9.5 24 Jun 26815

Marker Frequency Meter Det AF T345 Amp/Cbl/ Conversion Corrected Peak PK Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Factor Reading Limit Margin (Degs) (cm)
(dBm) (dB) (dB) EIRP (dBm) (dB)
1 5.85 -68.44 Pk 35.2 -21.6 11.8 -43.04 -17 -26.04 84 167 \
2 5.885 -65.75 Pk 35.3 -21.3 11.8 -39.95 -27 -12.95 84 167 \Y

Pk - Peak detector
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REPORT NO: 16U22953-E1V4 DATE: Wednesday, April 28, 2016
FCC ID: C3K1537

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

| WKUL Fremont,5m Chomber B 38 Mar 2816 08:88:19
Rodioted Emissions 3-Meters
= Project Number: 16022953
18 Cl ient MICROSOFT
Config:EUT ONLY
Mode:T1n HT28, 5745MHz
95 Tested by:39316
85
Peok Limit C(dBulU/m)
75
2 UNII Non-Restricted BulU/m3
B 5
3 6
@
o
- Avg Limit (dBuU/m)
55
=
6
]SOOSO OOOUSsooOsoOoUsOsOOHSSSSOUSSNNOUSNNNE NSRRI OOt . .. :
3 o
o
35
o5
1 g 18
Frequency (GHz)
Ronge (6Hz) RBU/UBU  Ref/Attn Det/Avg Tupe Swesp Pls  #oups/fode FPosition Renge (GHiz) REUABH  Ref/Attn  Dst/Avg Type Sweep Pte  #5ups/fods Fosition
FCC Port1SC 56Hz UNII RSE.TST 38915 26 Jun 2815 Rev 9.5 24 Jun 2815
! WKUL Fremant,5m Chomber B 38 Maor 2B16 b8:88:19
Rodioted Emissions 3-Meters
- Project Number: 16022953
18 Cl ient MICROSOFT
Config:EUT ONLY
Mode:11n HT28, 5745MHz
95 Tested by:39316
55
Peok Limit C(dBulU/m)
75
2 UNII Non-Restricted (dBuU/m)
5 5
3 6
@
o .
~ Avg Limit (dBulU/m)
51: = =
5
45 M 4 ;
1 2 ? R
Q Q Ll
|
35 i Lo i thd
" PR
DA
1 ] 18
Frequency (GHz)
Range (6Hz) REU/UBU  Ref/Aitn Det/Avg Tupe Sue Pls #oups/fods Fosition Range (Gfiz) REWAUBH  Ref/Attn  Dst/Avg Type Sueep Pts  $Sups/fods FPosition
1:1-5.88 INC-6dB)/30k  87/B  PEAK/Far AvgERHS) o) 6Eal  HAXH 0-36dsge H | 5:6.15-18 MC6B)/3B  BI/B  FERK/Pur MvgERHS)  dSdmcec(iuto) I8k M B-360cegs H
3:5.06-6.15 1M(-64B) /38) 167/18 PEAK/Pur Avg(RHS) 5081 MAKE 0-360degs H
FCC Part1SC 56Hz UNII RSE.TST 38915 26 Jun 2815 Rev 9.5 24 Jun 2815

VERTICAL
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REPORT NO: 16U22953-E1V4
FCC ID: C3K1537

DATE: Wednesday, April 28, 2016

LOW CHANNEL DATA

Marker Frequency Meter Det AF T345 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuVv/m) (dB) (dBuVv/m) Margin Restricted Margin (Degs) (cm)
(dBuv) (dB) (dBuV/m) (dB) (dBuV/m) (dB)

2 *3.83 46.77 PK-U 334 -33 47.17 - - 74 -26.83 - - 167 103 H
*3.83 38.16 ADR 334 -33 38.56 54 -15.44 - - 167 103 H
3 *3.83 49.11 PK-U 334 -33 49.51 - - 74 -24.49 28 266 \
*3.83 39.96 ADR 334 -33 40.36 54 -13.64 - - 28 266 \4
4 *7.66 44.6 PK-U 35.7 -30.2 50.1 - - 74 -23.9 265 102 H
*7.66 38.03 ADR 35.7 -30.2 43.53 54 -10.47 - - 265 102 H
5 *11.488 50.58 PK-U 38.3 -25.8 63.08 - - 74 -10.92 139 104 H
*11.489 37.71 ADR 38.3 -25.8 50.21 54 -3.79 - - 139 104 H
6 *7.66 44.69 PK-U 35.7 -30.2 50.19 - - 74 -23.81 165 221 \
*7.66 38.52 ADR 35.7 -30.2 44.02 54 -9.98 - - 165 221 \
7 *11.49 52.3 PK-U 38.3 -25.8 64.8 - - 74 -9.2 104 101 \4
*11.488 38.51 ADR 38.3 -25.8 51.01 54 -2.99 - - - - 104 101 \
1 191 51.97 PK-U 30.9 -34.1 48.77 - - 68.2 -19.43 133 113 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 16U22953-E1V4
FCC ID: C3K1537

DATE: Wednesday, April 28, 2016

MID CHANNEL RESULTS

| 1:UL Fremont,5m Chomber B 38 Mar 2816 14:81:28
Rodiated Emissions 3-Meters
- Project Number: 16022953
18 Client:Microsoft
Config:EUT only
Mode: 11n HTZ28 5785MHz
95 Tested by:37699_CS
85
Peak Limit (dBulU/m)
75
f‘E\ UNII Non-Restricted (4dBulU/m)
3 5
3 6
@
o
~ Avg Limit (dBulU/m>
55
o
4
e 3
4: |=) o (=]
o
35
25
1 18 18
Frequency (GHz)
Range (6 RBI/UBU  Ref/Attn Det/Avg Tupe Sucep Fis #owpe/fiode Fosition Renge (6 REWUBU  FRef/Attn Det/Avg Tupe Suesp Pts #ups/fiods Position
FCC Part15C 5GHz UNIL RSE.TST 38915 26 Jun 2815 Rev 9.5 24 Jun 2815
| 1:UL Fremont,5m Chomber B 38 Mar 2816 14:81:28
Rodiated Emissions 3-Meters
- Project Number: 16022953
18 Client:Microsoft
Config:EUT only
Mode: 11n HTZ28 5785MHz
95 Tested by:37699_CS
85
Peak Limit CdBuU/m)
75
2 UNII Non-Restricted (dBuU/m)
3 5
3 6
@
o
~ Avg Limit (dBuU/m> |
5
5 T
5
45 oy N
W w
35 A l, e R it
in PTT TETr P v WA
. Vet
ZE‘MWW‘
1 14 18
Frequency (GHz)
Range (6 RBU/UBU  Ref/Attn Det/Avg Tupe Fis #owpe/fiode Fosilion Renge (6fi) REWUBU  FRef/fttn Det/Avg Tupe Suesp Fts #Sups/fiods FPosition
1:1-5.8 MC-6dB)/38k  87/B  PEAK/Fur AvgCRMS)  1SBnsccCAuto) 6821 MAKH B-360ckege H | 5:6.15-18 MC-6BI/30  BI/B  PERK/Fir AvgERMS)  dSdnssc(Auto) 18k HAXH 8-360dsge H
3:5.88-6.15 1M(-6dB) /3ak 167/18 PEAK/Pur Avg (RMS) 41msec(Auto) 5681 MAXH B-360degs H

FCC Parti5C 56Hz UNIT RSE.TST 30515 26 Jun 26815

Rev 5.5 24 Jun 26815
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REPORT NO: 16U22953-E1V4
FCC ID: C3K1537

DATE: Wednesday, April 28, 2016

MID CHANNEL DATA

Marker Frequency Meter Det AF T345 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuVv/m) (dB) (dBuVv/m) Margin Restricted Margin (Degs) (cm)
(dBuv) (dB) (dBuV/m) (dB) (dBuV/m) (dB)
5 *4.801 62.87 PK-U 33.8 -32.1 64.57 - - 74 -9.43 - - 326 105 H
*4.802 33.73 ADR 33.8 -32.1 35.43 54 -18.57 - - 326 105 H
4 *4.801 63.72 PK-U 33.8 -32.1 65.42 - - 74 -8.58 342 269 \
*4.801 33.26 ADR 33.8 -32.1 34.96 54 -19.04 - - 342 269 \4
6 *3.857 49.47 PK-U 334 -33.1 49.77 - - 74 -24.23 218 275 \
*3.857 40.4 ADR 334 -33.1 40.7 54 -13.3 - - 218 275 \
1 *11.569 50.62 PK-U 384 -24.9 64.12 - - 74 -9.88 322 110 H
*11.57 37.35 ADR 38.4 -24.9 50.85 54 -3.15 - - 322 110 H
2 *11.569 49.98 PK-U 384 -24.9 63.48 - - 74 -10.52 300 108 \
*11.57 32.13 ADR 38.4 -24.9 45.63 54 -8.37 - - 300 108 \
3 *7.713 43.77 PK-U 35.8 -29.7 49.87 - - 74 -24.13 198 115 H
*7.713 37.54 ADR 35.8 -29.7 43.64 54 -10.36 - - 198 115 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 16U22953-E1V4

FCC ID: C3K1537

DATE: Wednesday, April 28, 2016

HIGH CHANNEL RESULTS

N

I ~UL Fremont,5m Chomber B 38 Mar 2816 16:14:39
Rodiated Emissions 3-Meters
185 Pr‘t?Ject Number: 16022853
Client:Microsoft
Config:EUT only
Mode: 11n HT2E8 5825MHz
95 Tested by:37699_CS
85
Peak Limit (dBulU/m)
75
2 UNII Non-Restricted (dBuU/m)
3 5
5 6
@
T
~ Avg Limit (dBulU/m)
SC - =
o o
45 ST R [ ot 2
=}
35
25
1 18 18
Frequency (GHz)
Range (6Hz) RBU/UBN  Ref/Attn Det/Avg Type Suep Fis ¥owpe/fods Fosition Range (6Hz) RBWUB  Ref/Attn Det/Avg Tups Sueep Pts #5ups/fode  Fosition
b TST 38915 26 Jun 2015 Rev 9.5 24 Jun 2815
~UL Fremont,5m Chomber B 38 Mar 2816 16:14:39

Rodiated Emissions 3-Meters
Project Number: 16022953

=
18 Client:Microsoft
Config:EUT only
Mode:T1n HT2B 5825MH=
95 Tested by:37699_CS
85
Peak Limit (dBuU/m)

75
2 UNII Non-Restricted (dBuU/m)
3

=

3 6
m
o i i
~ Avg Limit (dBul/m) 4 1

55

45 I WM M

d Lw m JL o
35 AT WW ciadl
if " T o ¥
P bl -
25 Pl
1 14 18
Frequency (GHz)
Range Bz REU/UB  Ref/Attn Det/Avg Type Susep Pis #sups/fiode Fosition Range (6Hz) REW/UBU  Ref/Attn  Det/Avg Tupe Susep Pte #5ups/fode  Fosition
1:1-5.88 1M(-6dB) /38k 87/8 PEAK/Pur Bvg(RNS)  Auto 504| HAXH B-36fdegs H 5:6.15-18 1MC-60B) /38K 87/8 PEAK/Pur RvgCRMS: Auto 18k M) B-368degs H
3:5.08-6.15 MC-6dB)/38k  107/18 PEAK/Pur Avg(RHS)  futo oAl HAXH 0-360degs H

p.TST 38915 26 Jun 2015

Rev 9.5 24 Jun 2015
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REPORT NO: 16U22953-E1V4 DATE: Wednesday, April 28, 2016
FCC ID: C3K1537

HIGH CHANNEL DATA

Marker Frequency Meter Det AF T345 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuVv/m) (dB) (dBuVv/m) Margin Restricted Margin (Degs) (cm)
(dBuv) (dB) (dBuV/m) (dB) (dBuV/m) (dB)
4 *4.823 65.43 PK-U 33.8 -32.4 66.83 - - 74 -7.17 - - 158 150 H
*4.825 35.68 ADR 33.8 -32.4 37.08 54 -16.92 - - - - 158 150 H
5 *4.825 69.41 PK-U 33.8 -32.4 70.81 - - 74 -3.19 - - 37 249 \
*4.826 394 ADR 33.8 -32.4 40.8 54 -13.2 - - - - 37 249 \4
6 *3.884 49.57 PK-U 333 -32.8 50.07 - - 74 -23.93 - - 35 107 \
*3.883 41.02 ADR 333 -32.8 41.52 54 -12.48 - - - - 35 107 \
1 *11.651 50.9 PK-U 385 -25.2 64.2 - - 74 -9.8 - - 47 104 H
*11.65 38.24 ADR 38.5 -25.1 51.64 54 -2.36 - - - - 47 104 H
2 *11.652 48.55 PK-U 385 -25.2 61.85 - - 74 -12.15 - - 291 101 \
*11.651 36.48 ADR 38.5 -25.2 49.78 54 -4.22 - - - - 291 101 \
3 7.767 443 PK-U 35.8 -29.5 50.6 - - - - 68.2 -17.6 220 103 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 16U22953-E1V4 DATE: Wednesday, April 28, 2016
FCC ID: C3K1537

5.2. WORST-CASE BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)

QKUL Fremont,5m Chomber B 38 Mar 2816 20:33:09
Radioted Emissions - 3 Meters
= Project Number: 16U22953
8 Client (MICROSOFT
Config:EUT ONLY
Mode:5.86Hz WORST CASE TX
75 Tested by:33316
6’:
55
/_E\ ’_
£
> 4': T
5 (e S | W1V} f
[as)
el
3‘:
25yl
|
ol | { T AR
15 il g e i WLWMM‘WKM»N*W
LA i
bl e M‘»' Wl Y Sl
5
30 184 18988
Frequency (MHz)
Range () REUABN  Ref/Aitn  Det/Avg Tupe Sueep Pla  Fwps/fods Position Range () REWURI  Ref/Attn  Det/Avg Type Sweep o Foups/fode FPosition
2:38-208 108 6B)/1H  S7/16  PEAK/LogPr-Vides Insechuto) 4081 MAH B-36degs U | 4:208-108 BRCEE)/ M /1B PERLogPar-Vides  Jmsec(huto) €981 AW B-3hdegs U
FCC Part15C 38-188BMHz. TST 38315 15 Jul 2814 Rev 9.5 24 Jun 2815
QEUL Fremont,5m Chomber B 38 Maor 2816 20:33:09
Rodioted Emissions - 3 Meters
- Project Number: 16022953
8 Client :MICROSOFT
Config:EUT ONLY
Mode:5.86Hz WORST CASE TX
75 Tested by:39316
6':
55
/_E\ ’_
~
S a5t ‘ w
3 e R 1 N N N == (W1 Vg b f
o
el
3’:
1
25
1 5 1
RN o o
s
36 188 1880
Frequency (MHz)
Range () REUAB  Ref/Atn  Dst/Avg Tupe Sueep Pla  Faups/fods Position Range () REWURI  Ref/Attn  Det/Avg Type Swesp  Pto Foups/lode  Position
1:39-260 12B<(6B)/1M 9718 PEAK/LogPur-Video fneec(futo) 4881 MAKH B-360degs H | 3:208-180 128k(-6B)/1H  1/18 PERK/LogPur-Videa Jneec(huto) S8BT PAXA 8-3Adegs H
FCC Part{SC 38-188MHz. TST 38915 15 Jul 2814 Rev 9.5 24 Jun 2815

VERTICAL
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REPORT NO: 16U22953-E1V4 DATE: Wednesday, April 28, 2016
FCC ID: C3K1537

Data
Marker Frequency Meter Det AF T130 Amp/Cbl Corrected QPK Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
3 * 168.7625 41.58 Pk 15.8 -27.4 29.98 43.52 -13.54 0-360 199 H
6 * 960 33.18 Pk 26.7 -23.5 36.38 46.02 -9.64 0-360 101 H
4 31.7425 36.48 Pk 24 -28.9 31.58 40 -8.42 0-360 101 \
1 32.8475 36.56 Pk 23.2 -28.8 30.96 40 -9.04 0-360 100 H
2 160.0075 41.82 Pk 16.1 -27.5 30.42 43.52 -13.1 0-360 199 H
5 355 40.91 Pk 18.5 -26.1 33.31 46.02 -12.71 0-360 101 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
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REPORT NO: 16U22953-E1V4
FCC ID: C3K1537

DATE: Wednesday, April 28, 2016

5.3.

WORST-CASE 18 GHz - 26 GHz

SPURIOUS EMISSIONS 18-26 GHz (WORST-CASE CONFIGURATION)

1QEUL EMC 38 Mar 2816 19:56:63
RF Emi=ssiaons
- Order Number; 16022953
9 Client MICROSOFT
Conf iguration:EUT ONLY
Made :5.86Hz WORST CASE
55 Tested by / SNi39316
75 Peak Limit C(dBulJ/m)
E
o
s B
L
0
=
- = Avg Limit CdBuUs/md
5 5
hat
E
3 45 5 &
2 4 b )
— o
35
2':
=
18 26
Frequency (GHz)
Range (GHz) REU/VBH  Ref/Attn  Det/vg Tup Sueer Fie USwpafade  Lobel Range (GHz) REUVEN  Ref/fitn  Detdfvg Tun Sueen Pis toupeMode  Lebe
18-266Hz Test.TST 38915 6 Jon ZA15 Rev 9.5 16 Mar 26815

HORIZONTAL

1BKUL EMC 38 Mar 26816 19:56:83
RF Emissions
= Orcder Number; 16022953
E Client:MICROSOFT
Conf iguration:EUT ONLY
Mode:5.86H= WORST CASE
35 Tested by / SN:39316
75 Feak Limit C(dBulU/m)
E
-
C
e
5
T 55 Avg Limit CdBul/md
‘9
s
3 45 2
% 1 WW)MWMWMWWMWWWM
& BKWWWWWWW%
25
=
18 26

Freqguency (GHz)

REH/UBI
1H(-3dB)/ M

Ref/fitin

Fange (Bz)
1:18-26 978

Tet/ivg Typ
PEAK/ -

Sucep F
|6Bnsec(Auta) 1202 HAH

te #Swps/tade  Lobel RELL/UBY Ref/éttn

Horizantal

Fange (GH2)

Tet/fvg Tyn

Sueen Fis #Swperods  Lobel

18-266H= Test.TST 3AS15 6 Jon ZA15

Rev 9.5 16 Mar 2615

VERTICAL
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REPORT NO: 16U22953-E1V4 DATE: Wednesday, April 28, 2016
FCC ID: C3K1537

Data

Marker Frequency Meter Det TAT7 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak PK
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuV/m) (dB) Limit Margin

(dBuV) (dBuVolts) (dBuVv/m) (dB)
1 18.113 42.2 Pk 32.3 -25.5 -9.5 39.5 54 -14.5 74 -34.5
2 24.002 43.97 Pk 33.6 -24.4 -9.5 43.67 54 -10.33 74 -30.33

3 25.407 44.7 Pk 34.2 -24.4 -9.5 45 54 -9 74 -29
4 19.732 41.93 Pk 32.8 -24.9 -9.5 40.33 54 -13.67 74 -33.67
5 23.895 42.93 Pk 33.7 -23.8 -9.5 43.33 54 -10.67 74 -30.67
6 25.6 42.6 Pk 34.3 -24.9 -9.5 42.5 54 -11.5 74 -31.5

Pk - Peak detector
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REPORT NO: 16U22953-E1V4
FCC ID: C3K1537

DATE: Wednesday, April 28, 2016

5.4.

WORST-CASE 26 GHz — 40 GHz

SPURIOUS EMISSIONS 26-40 GHz (WORST-CASE CONFIGURATION)

\B:UL EMC 38 Maor 2816 28:86:25
RF Emissions
= Order Number: 16022953
9 Client :MICROSOFT
Configuration EUT ONLY
Mode:5 8GHz WORST CASE
a5 Teated by / SN:39316
75 Peak Limit CdBul/m)
o
0
» 65
C
]
>
Avg Limit (dBull/m)
~ 55
0
et
o
E 5 B
@ 45k 15} o)
3 o}
35
25
15
26 48
Frequency (GHz)
Range (GHz) REWUBL  Ref/Atin  Det/Pg Tup Susep Fts Fups/Mede  Lobel Ronge (6Ho) FEU/UBU  Ref/Attn  Det/fvg Top Seeep Fis oups/fods  Label
PE-48CHz Test TST 38915 & Jan 2615 Rev 3.5 16 Mar 2815

HORIZONTAL

‘BEUL EMC 36 Mar 2B16 20: 0625
RF Emi=sions
- Order Number: 16022953
El Client MICROSOFT
Configuration:EUT ONLY
Mode: 5. 86H= WORST CASE
a5 Tested by / SN:39316
75 Peak Limit CdBul/m)
©
-
C
R 65
5
T fvg Limit (dBl/m)
3
hat
3 s W
5 i L
5 P b b APy b
BE
2:
1:
26 48

Frequency (GHz)

Lobe | RBLAEW Ref/Attn

Hor i zontal

REU/BW Ref/ftin Sueep Pis #5ups/Mode  Label

1HC- 308 /30 57/B

Range (GHz) Det /g Tup Faups/face: Fange (GHE) Tet/Avg Tun
1:26-48 PERK/ - it

Sucep Fis
82nsec (Futo) 1883 MAXH

P6-48GHz Test TST 3A915 6 Jan 2615 Rev 3.5 16 Mar 2815

VERTICAL
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REPORT NO: 16U22953-E1V4 DATE: Wednesday, April 28, 2016
FCC ID: C3K1537

Data
Marker Frequency Meter Det T90 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak PK
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuV/m) (dB) Limit Margin
(dBuV) (dBuVolts) (dBuVv/m) (dB)
1 26.552 45.63 Pk 35.5 -30.3 -9.5 41.33 54 -12.67 74 -32.67
2 35.377 49.1 Pk 37.8 -33.4 -9.5 44 54 -10 74 -30
3 39.239 49.37 Pk 38.5 -32.2 -9.5 46.17 54 -7.83 74 -27.83
4 26.062 46.23 Pk 35.6 -30.5 -9.5 41.83 54 -12.17 74 -32.17
5 34.919 49.33 Pk 37.2 -33.2 -9.5 43.83 54 -10.17 74 -30.17
6 37.343 50.03 Pk 37.3 -33 -9.5 44.83 54 -9.17 74 -29.17
Pk - Peak detector
Page 59 of 60
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J

47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




