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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: MICROSOFT CORPORATION
ONE MICROSOFT WAY
REDMOND, WA 98052, U.S.A.

EUT DESCRIPTION: WIRELESS INPUT DEVICE
MODEL: 1698

SERIAL NUMBER: Conducted 1, Radiated 1
DATE TESTED: 2015-05-15 to 2015-05-22

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

UL LLC 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 LLC 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 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, any agency of the Federal Government, or any
agency of any government.

Approved & Released Prepared By:
For UL LLC By:
s
Z@-m%«cf‘f&/&wéf
Francisco DeAnda Jeff Moser
EMC Project Lead EMC Program Manager
UL VS — Consumer Technology Division UL LLC — 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 06-96, FCC KDB 789033, ANSI C63.10-2009.

Note — Radiated testing above 1GHz was performed on a 1.5m table height, per ANSI
C63.10: 2013. All other testing was performed per ANSI C63.10: 2009.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 12 Laboratory Dr.,
Research Triangle Park, NC 27709, USA.

12 Laboratory Dr., RTP, NC 27709
[ ] Chamber A
X] Chamber C

UL LLC (RTP) is accredited by NVLAP, Laboratory Code 200246-0. The full scope of
accreditation can be viewed at http://ts.nist.qov/standards/scopes/2002460.htm.

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

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

4.2. SAMPLE CALCULATION

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)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m
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4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests

performed on the apparatus:

Test Uncertainty
Total RF power, conducted +/- 0.45 dB
RF power density, conducted +/- 1.5 dB
Spurious emissions, conducted +/- 1.46 dB
Radiated Emissions (30-1000 MHz) +/- 6.04 dB (3m)
Radiated Emissions (1-6 GHz) +/- 5.96 dB
Radiated Emissions (6-18 GHz) +/- 6.10 dB
Radiated Emissions (18-26 GHz) +/- 6.81 dB

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

5.1. DESCRIPTION OF EUT

The EUT is an 802.11a/g/n transceiver, model 1698.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Frequency Range Mode Output Power| Output Power

(MHz) (dBm) (mW)
5180 - 5240 802.11a 8.50 7.08
5180 - 5240 802.11n HT20 8.48 7.05
5260 - 5320 802.11a 8.22 6.64
5260 - 5320 802.11n HT20 8.50 7.08
5500 - 5700 802.11a 8.39 6.90
5500 - 5700 802.11n HT20 8.50 7.08
5725-5850 802.11a 8.38 6.89
5725-5850 802.11n HT20 8.26 6.70

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an integral antenna, with a maximum antenna gain as follows:

Frequency Band (GHz) 5.2 5.3 5.6 5.8
Antenna Gain (dBi) 1.8 1.7 29 3.0
54. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was R74.

The test utility software used during testing was Atheros ART2 ver 2.3.
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5.5. 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.

The fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z, it was
determined that Y orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in Y orientation.

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

¢ 802.11a mode: 6 Mbps
e 802.11n HT20mode: MCSO

Radiated emissions for EUT with antenna was performed and passed; therefore, antenna port
spurious was not performed.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List

Description Manufacturer Model Serial Number FCCID
Laptop Lenovo T440 TPOOO50A
AC/DC adapter Lenovo DCWP MMC 170W |- -
20V
External DC Source Circuit Specialist |CS13005X5 - -
/O CABLES
1/0 Cable List

Cable (Port # of identical [Connector ([Cable Type |Cable Remarks

No ports Type Length (m)

1 AC 1 AC - 3 Prong |Unshielded |<3 None.

2 DC 1 DC - Barrel |Shielded <3 None.

3 usB 1 usB Shielded <3 None.

4 DC 1 NA Unshielded |<3 External DC source
during conducted
testing.

TEST SETUP

The EUT is configured as table top equipment during the tests. During Conducted Emissions
testing, the EUT was connected to a laptop to change modes and channels. The EUT was
powered by an external power source. During Radiated testing, the EUT was tested as a stand
alone device. The EUT was set for the proper channel/mode, then the laptop was removed
from the test site. Test software exercised the radio card.
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SETUP DIAGRAM FOR TESTS

Conducted
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Radiated

=

AC Source
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6. TEST AND MEASUREMENT EQUIPMENT

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

report:
Radiated Disturbance Emissions (E-field) — Chamber C
Equip.
ID Description Manufacturer | Model Number Last Cal. Next Cal.
30-1000 MHz Range
. Sunol
ATo0ss | Hybrid Broadband | g e JB1 2014-07-10 | 2015-07-31
Antenna
Corp.
1-18 GHz
Double-Ridged
AT0062 Waveguide Horn ETS Lindgren | 3117 2014-07-22 2015-07-31
Antenna, 1 to 18 GHz
18-40 GHz
(calibrated as set)
ATO063 | Hom Antenna, 18- | \pp MWH-1826/B 2014-07-23 | 2015-07-31
26.5GHz
ATO061 | Hom Antenna, 25.5- | \pa MWH-2640/8 2014-07-23 | 2015-07-31
40GHz
Gain-Loss Chains
SAC_G Gain-Loss string for
(Hybrid) Hvrbid antennagat 3m Various Various 2015-01-26 2016-01-31
30-1000MHz| Y
SAC_G Gain-Loss string for
(BOM) . 9 Various Various 2015-01-26 2016-01-31
Hyrbid antenna at 3m
1-18GHz
SAC_G Gain-Loss string for
(BOM) Hvrbid antennagat 3m Various Various 2015-01-26 2016-01-31
18-40GHz | Y
Receiver & Software
SA0018 Spectrum Analyzer Agilent N9030A 2014-06-24 2015-06-30
SOFTEMI EMI Software UL Version 9.5 NA NA
Additional
Equipment used
HI0034 Iﬂzrg/ Humid/Pressure | 1o parmer | 99760-00 2015-03-23 | 2016-03-31
HPF009 1GHz High-pass Filter | Micro-Tronics | HPM17672 2015-01-28 2016-01-31
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Wireless Conducted Measurement Equipment

Eqwlpoent Description Manufacturer | Model Number Last Cal. | Next Cal.
Common Equipment
Agilent
SA0020 | Spectrum Analyzer Technologies E4446 2014-06-12|2015-06-30
PSENSORO00| RF Power Meter Sensor Rohde & NRP-Z81 (w/ NRP-
1 Head Schwartz 73 USB adapter) |2014-09-03[2015-09-30
MMO0143 | Digital Multimeter Fluke 175 2014-09-04(2016-09-30
Hioo34 | remp/RumidiPressure - cole parmer 99760-00  |2015-03-23(2016-03-31
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7. MEASUREMENT METHODS

26 dB Emission BW: KDB 789033 D02 v01r, Section C.

99% Occupied BW: KDB 789033 D02 v01, Section D.

Conducted Output Power: KDB 789033 D02 v01, Section E.3.a (Method PM).

Power Spectral Density: KDB 789033 D02 v01, Section F.

Unwanted emissions in restricted bands: KDB 789033 D02 v01, Sections G.3, G.4, G.5, and
G.6.

Unwanted emissions in non-restricted bands: KDB 789033 D02 v01, Sections G.3, G.4, and
G.5.
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8. ANTENNA PORT TEST RESULTS

8.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 789033 Zero-Span Spectrum Analyzer Method.

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 1.000 1.000 1.000 100.00% 0.00 0.010
802.11n HT20 1TX 1.000 1.000 1.000 100.00% 0.00 0.010
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DUTY CYCLE PLOTS

DUTY CYCLE 802.11a 1TX MODE
% Agilent 13:24:39 May 15, 2015

RL

|Freq/ChanneI

Ref 38 dBm #Atten 30 dB

#Peak

Center Freq
558000000 GHz
StartFreq
L.52000008 GHz
StopFreq
5.58000008 GHz

CF Step
5.00000008 MHz
Auto Man

Center 5.580 @68 GHz

Res BW & MHz #YBH 58 MHz

Span @ Hz
Sweep 5 oms (1001 pts)

Freq Offset
B.AREEAARE Hz
Signal Track
On Off

—

DUTY CYCLE 802.11n HT20 1TX MODE

- Agilent 13:25:43 May 15, 2015

RL

|Freq/ChanneI

Ref 30 dBm #Htten 30 dB

#Peak
Log

18
dB/

Offst

Center Freq
5.58000008 GHz
StartFreq
558000008 GHz
StopFreq
L.52000008 GHz

Center 5.580 060 GHz

Res BH 8 MHz #YBH 58 MH=z

Span @ Hz
Sweep 5 oms (1001 pts)

CF Step
§.00000000 MHz

Auto Man

Freq Offset
B.00006008 Hz

Signal Track
On Off]

—
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8.2. 802.11a MODE IN THE 5.2 GHz BAND

8.2.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)

Low 5180 23.63

Mid 5200 23.66

High 5240 23.04
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26 dB BANDWIDTH

BANDWIDTH LOW CH

BANDWIDTH MID CH
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BANDWIDTH HIGH CH
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8.2.2.99% BANDWIDTH

LIMITS

None; for reporting purposes only.

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

Low 5180 16.9562

Mid 5200 16.9666

High 5240 16.9505
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99% BANDWIDTH

BANDWIDTH LOW CH
5 Agilent 89:51:32 May 18, 2015

RL

| Measure

Ch Freq 5.18 GHz

Occupied Bandwidth

Trig Free
[Averages: 2@ | |

Ref 28 dBm Atten 28 dB

#Peak I

L+

"‘ Meas Off
| Channel Power

Occupied BH

Center 5180 8@ GHz

#Res BH 338 kHz #4BH 1 MHz

Span 34 MHz
#5weep 100 ms (1008 pts)

ACP

Multi Carrier
Power

Occupied Bandwidth
16.9562 MHz

Transmit Freq Error  -38.626 kHz
% dB Bandwidth 23.847 MH=z

99.00 ¥
-26.88 dB

Occ BH % Pwr
x dB

Power Stat
CCDF

More
1 of 2

BANDWIDTH MID CH
s Agilent 09:57:12 May 18, 2015

RL

| Measure

Ch Freq 5.2 GHz

Occupied Bandwidth

Trig Free
[Averages: 2@ | |

"‘ Meas Off

| Channel Power

Ref 28 dBm Atten 28 dB

#Peak

Occupied BH

<

Center 5.200 8@ GHz

#Res BH 338 kHz #4BH 1 MHz

Span 34 MHz
#5weep 100 ms (1008 pts)

ACP

Multi Carrier
Power

Occupied Bandwidth
16.9666 MHz

Transmit Freq Error  -63.856 kHz
% dB Bandwidth 23.659 MH=z

99.00 ¥
-26.88 dB

Occ BH % Pwr
x dB

Power Stat
CCDF

More
1 of 2
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

BANDWIDTH HIGH CH
s Agilent 10:03:11 May 18, 2015 RL Measure

Ch Freq 5.24 GHz Trig Free Meas Off
Occupied Bandwidth [Averages: 2@ | |

| Channel Power

Ref 2@ dBm Atten 20 4B
#Peak Occupied BH

ACP

‘ Multi Carrier

Center 5.248 86 GHz Span 34 MHz
#Res BH 330 kHz #JBH 1 MHz #Sweep 10O ms (1088 pts) > S

ower Stat

Occupied Bandwidth Occ BH % Pur  59.00 J CCDF

16.9505 MH= x dB  -26.00 dB

Transmit Freq Error  -23.929 kHz
% dB Bandwidth 23.877 MHz
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REPORT NO: R10778321-E2A
FCC ID: C3K1698

DATE: 2015-07-02

8.2.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.
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RESULTS
Channel |[Frequency| Power
(MHz) (dBm)
Low 5180 8.03
Mid 5200 8.50
High 5240 8.50
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

8.2.4. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 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. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured
from the horizon must not exceed 125 mW (21 dBm).

(ii) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 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.

(iii) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. Fixed
point-to-point U-NII devices may employ antennas with directional gain up to 23 dBi without any
corresponding reduction in the maximum conducted output power or maximum power spectral
density. For fixed point-to-point transmitters that employ a directional antenna gain greater than
23 dBi, a 1 dB reduction in maximum conducted output power and maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23 dBi. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional applications, and
multiple collocated transmitters transmitting the same information. The operator of the U-NII
device, or if the equipment is professionally installed, the installer, is responsible for ensuring
that systems employing high gain directional antennas are used exclusively for fixed, point-to-
point operations.

(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.

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: R10778321-E2A
FCC ID: C3K1698

DATE: 2015-07-02

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

RESULTS
Antenna Gain and Limits
Channel | Frequency |Directional [ Directional Power PSD
Gain Gain Limit Limit
for Power for PSD
(MHz) (dBi) (dBi) (dBm) (dBm)
Low 5180 1.80 1.80 24.00 11.00
Mid 5200 1.80 1.80 24.00 11.00
High 5240 1.80 1.80 24.00 11.00
Duty Cycle CF (dB)| 0.00 Included in Calculations of Corr'd Power & PSD
Output Power Results
Channel | Frequency | Chain O Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5180 8.03 8.03 24.00 -15.97
Mid 5200 8.50 8.50 24.00 -15.50
High 5240 8.50 8.50 24.00 -15.50
PSD Results
Channel | Frequency | Chain O Total PSD PSD
Meas Corr'd Limit Margin
PSD PSD
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5180 -4.77 -4.77 11.00 -15.77
Mid 5200 -4.77 -4.77 11.00 -15.77
High 5240 -4.33 -4.33 11.00 -15.33
Page 27 of 187
UL LLC FORM NO: 03-EM-F00858

TEL: (919) 549-1400



REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

PPSD, Chain 0

PPSD, Chain 0 LOW CH

PPSD, Chain 0 MID CH
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PPSD, Chain 0 HIGH CH
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REPORT NO: R10778321-E2A
FCC ID: C3K1698

DATE: 2015-07-02

8.3.

8.3.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

802.11n HT20 MODE IN THE 5.2 GHz BAND

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5180 23.75
Mid 5200 23.44
High 5240 23.79
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26 dB BANDWIDTH

BANDWIDTH LOW CH

BANDWIDTH MID CH
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FCC ID: C3K1698

BANDWIDTH HIGH CH
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

8.3.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

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

Low 5180 18.0653

Mid 5200 18.0970

High 5240 18.1041
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REPORT NO: R10778321-E2A
FCC ID: C3K1698

DATE: 2015-07-02

99% BANDWIDTH

BANDWIDTH LOW CH
5 Agilent 10:08:24 May 18, 2015

RL

| Measure

Ch Freq 5.18 GHz

Occupied Bandwidth

Trig Free
[Averages: 2@ | |

Ref 28 dBm Atten 28 dB

#Peak

L+

"‘ Meas Off
| Channel Power

Occupied BH

Center 5180 8@ GHz
#Res BW 360 kHz

#/BH 1.1 MHz

Span 36 MHz
#5weep 100 ms (1008 pts)

ACP

Multi Carrier
Power

Occupied Bandwidth
18.0653 MHz

Transmit Freq Error  -37.597 kHz
% dB Bandwidth 24.284 MH=z

99.00 ¥
-26.88 dB

Occ BH % Pwr
x dB

Power Stat
CCDF

More
1 of 2

BANDWIDTH MID CH
s Agilent 10:13:49 May 18, 2015

RL

| Measure

Ch Freq 5.2 GHz

Occupied Bandwidth

Trig Free
[Averages: 2@ | |

"‘ Meas Off
| Channel Power

Ref 28 dBm Atten 28 dB

#Peak I

L+

Occupied BH

Center 5.200 8@ GHz
#Res BW 360 kHz

#/BH 1.1 MHz

Span 36 MHz
#5weep 100 ms (1008 pts)

ACP

Multi Carrier
Power

Occupied Bandwidth
18.0970 MHz

Transmit Freq Error  -51.895 kHz
% dB Bandwidth 24.352 MH=z

99.00 ¥
-26.88 dB

Occ BH % Pwr
x dB

Power Stat
CCDF

More
1 of 2
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FCC ID: C3K1698

DATE: 2015-07-02

BANDWIDTH HIGH CH
s Agilent 10:20:20 May 18, 2015

RL Measure

Ch Freq 5.24 GHz

Trig Free Meas Off

Occupied Bandwidth

[Averages: 2@ | |

| Channel Power

Ref 28 dBm Atten 28 dB

#Peak

Occupied BH

&

ACP

Multi Carrier

Center 5.240 8@ GHz

+Res BH 368 kHz #YBH 1.1 MHz

Span 36 MHz
#Seep 100 m3 (1008 pts)

Occupied Bandwidth
18.1041 MHz

Transmit Freq Error  -19.631 kHz
% dB Bandwidth 24.762 MHz

Power Stat
Occ BH % Pwr 99.00 % CCDF

® dB -26.00 4B
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REPORT NO: R10778321-E2A
FCC ID: C3K1698

DATE: 2015-07-02

8.3.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.
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RESULTS
Channel |Frequency| Power
(MHz) (dBm)
Low 5180 8.04
Mid 5200 8.48
High 5240 8.42
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

8.3.4. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 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. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured
from the horizon must not exceed 125 mW (21 dBm).

(ii) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 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.

(iii) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. Fixed
point-to-point U-NII devices may employ antennas with directional gain up to 23 dBi without any
corresponding reduction in the maximum conducted output power or maximum power spectral
density. For fixed point-to-point transmitters that employ a directional antenna gain greater than
23 dBi, a 1 dB reduction in maximum conducted output power and maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23 dBi. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional applications, and
multiple collocated transmitters transmitting the same information. The operator of the U-NII
device, or if the equipment is professionally installed, the installer, is responsible for ensuring
that systems employing high gain directional antennas are used exclusively for fixed, point-to-
point operations.

(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.

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: R10778321-E2A
FCC ID: C3K1698

DATE: 2015-07-02

RESULTS

Antenna Gain and Limits

Channel | Frequency [Directional | Directional Power PSD
Gain Gain Limit Limit
for Power | for PSD
(MHz) (dBi) (dBi) (dBm) (dBm)
Low 5180 1.80 1.80 24.00 11.00
Mid 5200 1.80 1.80 24.00 11.00
High 5240 1.80 1.80 24.00 11.00
Duty Cycle CF (dB)| 0.00 Included in Calculations of Corr'd Power & PSD
Output Power Results
Channel [ Frequency | Chain O Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5180 8.04 8.04 24.00 -15.96
Mid 5200 8.48 8.48 24.00 -15.52
High 5240 8.42 8.42 24.00 -15.58
PSD Results
Channel [ Frequency | Chain O Total PSD PSD
Meas Corr'd Limit Margin
PSD PSD
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5180 -4.47 -4.47 11.00 -15.47
Mid 5200 -4.24 -4.24 11.00 -15.24
High 5240 -4.52 -4.52 11.00 -15.52
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PPSD, Chain 0

PPSD, Chain 0 LOW CH

PPSD, Chain 0 MID CH
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PPSD, Chain 0 HIGH CH
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REPORT NO: R10778321-E2A
FCC ID: C3K1698

DATE: 2015-07-02

8.4.

8.4.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

802.11a MODE IN THE 5.3 GHz BAND

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5260 23.30
Mid 5300 23.43
High 5320 23.87
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26 dB BANDWIDTH

BANDWIDTH LOW CH

BANDWIDTH MID CH
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BANDWIDTH HIGH CH
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

8.4.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

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

Low 5260 16.9665

Mid 5300 16.9616

High 5320 16.9611
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REPORT NO: R10778321-E2A
FCC ID: C3K1698

DATE: 2015-07-02

99% BANDWIDTH

BANDWIDTH LOW CH
5 Agilent 10:25:50 May 18, 2015

RL

| Measure

Ch Freq 5.26 GHz

Occupied Bandwidth

Trig Free
[Averages: 2@ | |

Ref 28 dBm Atten 28 dB

#Peak I

R+

"‘ Meas Off
| Channel Power

Occupied BH

Center 5.260 8@ GHz

#Res BH 338 kHz #4BH 1 MHz

Span 33 MHz
#5weep 100 ms (1008 pts)

ACP

Multi Carrier
Power

Occupied Bandwidth
16.9665 MHz

Transmit Freq Error  -44.334 kHz
% dB Bandwidth 23.255 MH=z

Occ BH % Pwr 99.00
x dB -26.06 dB

Power Stat
CCDF

More
1 of 2

BANDWIDTH MID CH
s Agilent 10:30:48 May 18, 2015

RL

Measure

Ch Freq 0.3 GHz

Occupied Bandwidth

Trig Free
[Averages: 2@ | |

Meas Off

| Channel Power

Ref 28 dBm Atten 28 dB

#Peak

Occupied BH

&

‘ ACP

Center 5300 8@ GHz

+Res BH 338 kHz #YBH 1 MHz

Span 33 MHz
#Seep 100 m3 (1008 pts)

Multi Carrier
Power

Occupied Bandwidth
16.9616 MHz

Transmit Freq Error  -28.431 kHz
% dB Bandwidth 23.549 MHz

Occ BH % Pwr 99.00 %
® dB -26.06 dB

Power Stat
CCDF

More
1of 2
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FCC ID: C3K1698

BANDWIDTH HIGH CH
# Agilent 10:36:23 May 18, 2015 RL [ Measure
]

Ch Freq ©5.32 GHz Trig Free Meas Off
Decupied Bandwidth [Averages: 2@ | |

| Channel Power

Ref 2@ dBm Atten 20 dB
#Peak Occupied BH
Log
10 <

dB/
Offst - ACP

18.9
dB

Multi Carrier

Center 5.320 B0 GHz Span 34 MHz Power
#Res BH 338 kHz #\BH 1 MHz #Sweep 100 ms (1008 pts)

Power Stat

Occupied Bandwidth Occ BH % Pur  59.00 J CCDF

16.9611 MHz x dB -26.00 dB

Transmit Freq Error  -31.784 kHz
% dB Bandwidth 23.171 MHz

More
1of 2
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REPORT NO: R10778321-E2A
FCC ID: C3K1698

DATE: 2015-07-02

8.4.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.
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RESULTS
Channel [Frequency| Power
(MHz) (dBm)
Low 5260 8.22
Mid 5300 8.10
High 5320 8.07
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

8.4.4. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (2)

For the band 5.25-5.35 GHz, the maximum conducted output power over the frequency band 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 MHz. In addition, the maximum power spectral density shall not exceed
11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

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: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

RESULTS

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional Power PSD
26 dB Gain Limit Limit

BW
(MHz) (MHz) (dBi) (dBm) (dBm)
Low 5260 23.30 1.70 24.00 11.00
Mid 5300 23.43 1.70 24.00 11.00
High 5320 23.87 1.70 24.00 11.00

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

Output Power Results

Channel | Frequency | Chain O Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5260 8.22 8.22 24.00 -15.78
Mid 5300 8.10 8.10 24.00 -15.90
High 5320 8.07 8.07 24.00 -15.93
PSD Results
Channel | Frequency | Chain O Total PSD PSD
Meas Corr'd Limit Margin
PSD PSD
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5260 -3.55 -3.55 11.00 -14.55
Mid 5300 -3.80 -3.80 11.00 -14.80
High 5320 -4.10 -4.10 11.00 -15.10
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PPSD, Chain 0

PPSD, Chain 0 LOW CH

PPSD, Chain 0 MID CH
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PPSD, Chain 0 HIGH CH
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

8.4.5. TPC POWER

LIMITS

FCC §15.407 (h) (1)

Transmit power control (TPC). U-NIl devices operating in the 5.25-5.35 GHz band and the
5.47-5.725 GHz band shall employ a TPC mechanism. The U-NII device is required to have the
capability to operate at least 6 dB below the mean EIRP value of 30 dBm. A TPC mechanism is
not required for systems with an e.i.r.p. of less than 500 mW.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.

RESULTS

TPC Limits
Channel |Frequency | Limit |Directional [ Limit
EIRP Gain Cond
(MHz) (dBm) (dBi) (dBm)
Low 5260 24 1.70 22.30
Mid 5300 24 1.70 22.30
High 5320 24 1.70 22.30

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

TPC Output Power Results

Channel |Frequency | Meas Corr'd Cond | Margin
Power Power Limit
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5260 8.22 8.22 22.30 -14.08
Mid 5300 8.10 8.10 22.30 -14.20
High 5320 8.07 8.07 22.30 -14.23
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

8.5. 802.11n HT20 MODE IN THE 5.3 GHz BAND

8.5.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)

Low 5260 23.79

Mid 5300 24.61

High 5320 23.99
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26 dB BANDWIDTH

BANDWIDTH LOW CH

BANDWIDTH MID CH
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BANDWIDTH HIGH CH
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

8.5.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

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

Low 5260 18.0860

Mid 5300 18.1125

High 5320 18.0856
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REPORT NO: R10778321-E2A
FCC ID: C3K1698

DATE: 2015-07-02

99% BANDWIDTH

BANDWIDTH LOW CH
5 Agilent 10:41:32 May 18, 2015

RL

| Measure

Ch Freq 5.26 GHz

Occupied Bandwidth

Trig Free
[Averages: 2@ | |

Ref 28 dBm Atten 28 dB

#Peak

"‘ Meas Off

| Channel Power

Occupied BH

ACP

| Multi Carrier

Center 5.260 8@ GHz
#Res BW 360 kHz

#/BH 1.1 MHz

Span 36 MHz
#5weep 100 ms (1008 pts)

Power

Occupied Bandwidth
18.0860 MHz

Transmit Freq Error  -41.918 kHz
% dB Bandwidth 24.674 MHz

Occ BH % Pwr 99.00
x dB -26.06 dB

Power Stat
CCDF

More
1 of 2

BANDWIDTH MID CH
s Agilent 10:46:21 May 18, 2015

RL

Measure

Ch Freq 0.3 GHz

Occupied Bandwidth

Trig Free
[Averages: 2@ | |

Meas Off

| Channel Power

Ref 28 dBm Atten 28 dB

#Peak

Occupied BH

&

‘ ACP

Center 5300 8@ GHz
#Res BH 360 kHz

#YBH 1.1 MHz

Span 36 MHz
#Seep 100 m3 (1008 pts)

Multi Carrier
Power

Occupied Bandwidth
18.1125 MHz

Transmit Freq Error  -15.823 kHz
% dB Bandwidth 24.221 MHz

Occ BH % Pwr 99.00 %
® dB -26.06 dB

Power Stat
CCDF

More
1of 2
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REPORT NO: R10778321-E2A
FCC ID: C3K1698

DATE: 2015-07-02

BANDWIDTH HIGH CH
s Agilent 10:52:53 May 18, 2015

RL

| Measure

]

Ch Freq
Occupied Bandwidth

5.32 GHz

Trig Free
[Averages: 2@ | |

Meas Off

Ref 28 dBm Atten 28 dB

Channel Power

#Peak

Log

18 &

Occupied BH

dB/

Offst

18.9

dB

Center 5320 6@ GHz
#Res BH 360 kHz

#YBH 1.1 MHz

Span 36 MHz

ACP

Multi Carrier
Power

#Sweep 100 ms (1008 pts)

Occupied Bandwidth
18.6856 MHz

Transmit Freq Error  -15.733 kHz
% dB Bandwidth 25.254 MHz

Occ BH ¥ Pwr
% dB

99.00 ¥
-26.00 dB

Power Stat
CCDF

More
1of 2

Page 58 of 187

UL LLC
12 Laboratory Dr., RTP, NC 27709

FORM NO: 03-EM-F00858
TEL: (919) 549-1400

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



REPORT NO: R10778321-E2A
FCC ID: C3K1698

DATE: 2015-07-02

8.5.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.
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RESULTS
Channel [Frequency| Power
(MHz) (dBm)
Low 5260 8.09
Mid 5300 8.41
High 5320 8.50
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

8.5.4. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (2)

For the band 5.25-5.35 GHz, the maximum conducted output power over the frequency band 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 MHz. In addition, the maximum power spectral density shall not exceed
11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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RESULTS

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional Power PSD
26 dB Gain Limit Limit

BW
(MHz) (MHz) (dBi) (dBm) (dBm)
Low 5260 23.79 1.70 24.00 11.00
Mid 5300 24.61 1.70 24.00 11.00
High 5320 23.99 1.70 24.00 11.00

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

Output Power Results

Channel | Frequency | Chain O Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5260 8.09 8.09 24.00 -15.91
Mid 5300 8.41 8.41 24.00 -15.59
High 5320 8.50 8.50 24.00 -15.50
PSD Results
Channel | Frequency | Chain O Total PSD PSD
Meas Corr'd Limit Margin
PSD PSD
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5260 -4.47 -4.47 11.00 -15.47
Mid 5300 -4.07 -4.07 11.00 -15.07
High 5320 -4.32 -4.32 11.00 -15.32
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PPSD, Chain 0

PPSD, Chain 0 LOW CH

PPSD, Chain 0 MID CH
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PPSD, Chain 0 HIGH CH
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

8.5.5. TPC POWER

LIMITS

FCC §15.407 (h) (1)

Transmit power control (TPC). U-NIl devices operating in the 5.25-5.35 GHz band and the
5.47-5.725 GHz band shall employ a TPC mechanism. The U-NII device is required to have the
capability to operate at least 6 dB below the mean EIRP value of 30 dBm. A TPC mechanism is
not required for systems with an e.i.r.p. of less than 500 mW.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.

RESULTS

TPC Limits
Channel |Frequency | Limit |Directional [ Limit
EIRP Gain Cond
(MHz) (dBm) (dBi) (dBm)
Low 5260 24 1.70 22.30
Mid 5300 24 1.70 22.30
High 5320 24 1.70 22.30

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

TPC Output Power Results

Channel |Frequency | Meas Corr'd Cond | Margin
Power Power Limit
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5260 8.09 8.09 22.30 -14.21
Mid 5300 8.41 8.41 22.30 -13.89
High 5320 8.50 8.50 22.30 -13.80
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

8.6. 802.11a MODE IN THE 5.6 GHz BAND

8.6.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)

Low 5500 23.75

Mid 5580 23.79

High 5700 23.63
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26 dB BANDWIDTH

BANDWIDTH LOW CH

BANDWIDTH MID CH
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BANDWIDTH HIGH CH
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

8.6.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

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

Low 5500 16.9520

Mid 5580 17.0002

High 5700 16.9603
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REPORT NO: R10778321-E2A
FCC ID: C3K1698

DATE: 2015-07-02

99% BANDWIDTH

BANDWIDTH LOW CH
% Agilent 10:58:04 May 18, 2015

| Measure

Ch Freq 5.5 GHz

Occupied Bandwidth

[Averages: 28

Ref 28 dBm Atten 28 dB

#Peak |

Log |

RL
—— 1]
Trig Free
|

‘ Meas Off
Channel Power
‘ Occupied BH

19 aed

dB/

Offst

18.9

dB

Center 5.500 08 GHz

#Res BH 338 kHz #YEH 1 MHz

Span 34 MHz
#5neep 100 ms (1008 pts)

‘ ACP

Multi Carrier
Power

Occupied Bandwidth
16.9520 MHz

Transmit Freq Error  —45.439 kHz
% dB Bandwidth 23.643 MHz

Occ BH % Pwr 99.60 ¥
% dB -26.08 dB

Power Stat
CCDF

More
1of?2

BANDWIDTH MID CH
s Agilent 11:02:54 May 18, 2015

RL

| Measure

Ch Freq 5.58 GHz

Occupied Bandwidth

Trig Free
[Averages: 28 | |

"‘ Meas Off

Ref 28 dBm Atten 28 dB

| Channel Power

#Peak I

Log [

‘ Occupied BH

19 <

dB/

Offst

18.9

dB

Center 5.580 08 GHz

#Res BH 338 kHz #YEH 1 MHz

Span 33 MHz
#5neep 100 ms (1008 pts)

ACP

Multi Carrier
Power

Occupied Bandwidth
17.00082 MHz

Transmit Freq Error  —47.518 kHz
% dB Bandwidth 23.536 MHz

Occ BH % Pwr 99.60 ¥
% dB -26.08 dB

Power Stat
CCDF

More
1of?2

Page 69 of 187

UL LLC

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

FORM NO: 03-EM-F00858
TEL: (919) 549-1400



REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

BANDWIDTH HIGH CH
s Agilent 11:08:06 May 18, 2015 RL

Ch Freq 5.7 GHz Trig Free Meas Off

| Channel Power

Ref 28 dBm Atten 28 dB

#Peak Occupied BH
> |

Occupied Bandwidth [Averages: 26 | |

‘ Multi Carrier
Power

Center 5.700 88 GHz Span 34 MHz
#Res BH 330 kHz #WBH 1 MHz #Sneep 108 ms (1008 pts) b s
. - - = ower Stat
Occupied Bandwidth Oce BH % Pwr  99.00 7 CCDF
16.9603 MHz % dB -26.08 dB
More

Transmit Freq Error  -51.928 kH=z 1 of >
% dB Bandwidth 24.311 MHz v

Page 70 of 187
UL LLC FORM NO: 03-EM-F00858
12 Laboratory Dr., RTP, NC 27709 TEL: (919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC.




REPORT NO: R10778321-E2A
FCC ID: C3K1698

DATE: 2015-07-02

8.6.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.
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RESULTS
Channel [Frequency| Power
(MHz) (dBm)
Low 5500 8.39
Mid 5580 8.04
High 5700 8.21
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

8.6.4. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (2)

For the band 5.47-5.725 GHz, the maximum conducted output power over the frequency band
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 MHz. In addition, the maximum power spectral density shall not exceed
11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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RESULTS

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional Power PSD
26 dB Gain Limit Limit

BW
(MHz) (MHz) (dBi) (dBm) (dBm)
Low 5500 23.75 2.90 24.00 11.00
Mid 5580 23.79 2.90 24.00 11.00
High 5700 23.63 2.90 24.00 11.00

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

Output Power Results

Channel | Frequency | Chain O Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5500 8.39 8.39 24.00 -15.61
Mid 5580 8.04 8.04 24.00 -15.96
High 5700 8.21 8.21 24.00 -15.79
PSD Results
Channel | Frequency | Chain O Total PSD PSD
Meas Corr'd Limit Margin
PSD PSD
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5500 -3.74 -3.74 11.00 -14.74
Mid 5580 -3.46 -3.46 11.00 -14.46
High 5700 -3.54 -3.54 11.00 -14.54

Page 73 of 187
UL LLC

FORM NO: 03-EM-F00858
12 Laboratory Dr., RTP, NC 27709

TEL: (919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC.




REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

PPSD, Chain 0

PPSD, Chain 0 LOW CH

PPSD, Chain 0 MID CH
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PPSD, Chain 0 HIGH CH
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

8.6.5. TPC POWER

LIMITS

FCC §15.407 (h) (1)

Transmit power control (TPC). U-NIl devices operating in the 5.25-5.35 GHz band and the
5.47-5.725 GHz band shall employ a TPC mechanism. The U-NII device is required to have the
capability to operate at least 6 dB below the mean EIRP value of 30 dBm. A TPC mechanism is
not required for systems with an e.i.r.p. of less than 500 mW.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.

RESULTS

TPC Limits
Channel |Frequency | Limit |Directional [ Limit
EIRP Gain Cond
(MHz) (dBm) (dBi) (dBm)
Low 5500 24 2.90 21.10
Mid 5580 24 2.90 21.10
High 5700 24 2.90 21.10

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

TPC Output Power Results

Channel |Frequency | Meas Corr'd Cond | Margin
Power Power Limit
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5500 8.39 8.39 21.10 -12.71
Mid 5580 8.04 8.04 21.10 -13.06
High 5700 8.21 8.21 21.10 -12.89

Page 76 of 187
UL LLC FORM NO: 03-EM-F00858
12 Laboratory Dr., RTP, NC 27709 TEL: (919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC.




REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

8.7. 802.11n HT20 MODE IN THE 5.6 GHz BAND

8.7.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)

Low 5500 24.61

Mid 5580 24.49

High 5700 25.47
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26 dB BANDWIDTH

BANDWIDTH LOW CH

BANDWIDTH MID CH
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BANDWIDTH HIGH CH
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

8.7.2.99% BANDWIDTH

LIMITS

None; for reporting purposes only.

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

Low 5500 18.0994

Mid 5580 18.1250

High 5700 18.1388
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REPORT NO: R10778321-E2A
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DATE: 2015-07-02

99% BANDWIDTH

BANDWIDTH LOW CH
% Agilent 11:13:33 May 18, 2015

RL [ HMeasure |

Ch Freq
Occupied Bandwidth

5.5 GHz

[Averages: 28

|
Trig Free Meas Off
1| |

Ref 28 dBm Atten 28 dB

Channel Power

#Peak |

Occupied BH

Log 1

10 .

dB/

ACP

Offst [

18.9

dB

Multi Carrier

Center 5.500 08 GHz
#Res BH 360 kHz

#YBH 1.1 MHz

Span 36 MHz Power

#5neep 100 ms (1008 pts)

Occupied Bandwidth
18.0994 MHz

-39.558 kHz
24.351 MHz

Transmit Freq Error
% dB Bandwidth

Power Stat
Occ BH % Pwr 99.00 % CCDF

® dB -26.00 dB

More
1of?2

BANDWIDTH MID CH
s Agilent 11:19:33 May 18, 2015

| Measure

Ch Freq
Occupied Bandwidth

3.58 GHz

RL
|
Trig Free Meas Off
1| |

[Averages: 28

Ref 28 dBm Atten 28 dB

| Channel Power

#Peak I

Log [

‘ Occupied BH

10 &

dB/

ACP

Offst

18.9

dB

Multi Carrier

Center 5.580 08 GHz
#Res BH 360 kHz

#YBH 1.1 MHz

Span 36 MHz Power

#5neep 100 ms (1008 pts)

Occupied Bandwidth
18.1250 MHz

-42.443 kHz
25.591 MHz

Transmit Freq Error
% dB Bandwidth

Power Stat
Occ BH % Pwr 99.00 % CCDF

® dB -26.00 dB

More
1of?2
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DATE: 2015-07-02

BANDWIDTH HIGH CH
5 Agilent 11:24:25 May 18, 2015

RL [ Teasire ]

Ch Freq 5.7 GHz

Occupied Bandwidth

Meas Off

Trig Free
[Averages: 26 | |

Ref 28 dBm Atten 26 dB

| Channel Power

#Peak

&

‘ Occupied BH

ip

Multi Carrier

Center 5.700 @8 GHz
#Res BH 360 kHz

#BH 1.1 MHz

Span 36 MHz Power

#3weep 100 ms (1008 pts)

Occupied Bandwidth
18.1388 MHz

-59.985 kHz
24,684 MHz

Transmit Freq Error
% dB Bandwuidth

Power Stat
99.60 ¥ CCDF

-26.98 dB

Occ BH % Pwr
x dB

More
1of 2
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REPORT NO: R10778321-E2A
FCC ID: C3K1698

DATE: 2015-07-02

8.7.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.
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Channel [Frequency| Power
(MHz) (dBm)
Low 5500 8.31
Mid 5580 8.50
High 5700 8.12
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

8.7.4. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (2)

For the band 5.47-5.725 GHz, the maximum conducted output power over the frequency band
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 MHz. In addition, the maximum power spectral density shall not exceed
11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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RESULTS

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional Power PSD
26 dB Gain Limit Limit

BW
(MHz) (MHz) (dBi) (dBm) (dBm)
Low 5500 24.61 2.90 24.00 11.00
Mid 5580 24.49 2.90 24.00 11.00
High 5700 25.47 2.90 24.00 11.00

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

Output Power Results

Channel | Frequency | Chain O Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5500 8.31 8.31 24.00 -15.69
Mid 5580 8.50 8.50 24.00 -15.50
High 5700 8.12 8.12 24.00 -15.88
PSD Results
Channel | Frequency | Chain O Total PSD PSD
Meas Corr'd Limit Margin
PSD PSD
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5500 -3.22 -3.22 11.00 -14.22
Mid 5580 -3.42 -3.42 11.00 -14.42
High 5700 -3.13 -3.13 11.00 -14.13
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PPSD, Chain 0

PPSD, Chain 0 LOW CH

PPSD, Chain 0 MID CH
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PPSD, Chain 0 HIGH CH
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8.7.5. TPC POWER

LIMITS

FCC §15.407 (h) (1)

Transmit power control (TPC). U-NIl devices operating in the 5.25-5.35 GHz band and the
5.47-5.725 GHz band shall employ a TPC mechanism. The U-NII device is required to have the
capability to operate at least 6 dB below the mean EIRP value of 30 dBm. A TPC mechanism is
not required for systems with an e.i.r.p. of less than 500 mW.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.

RESULTS

TPC Limits
Channel |Frequency | Limit |Directional [ Limit
EIRP Gain Cond
(MHz) (dBm) (dBi) (dBm)
Low 5500 24 2.90 21.10
Mid 5580 24 2.90 21.10
High 5700 24 2.90 21.10

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

TPC Output Power Results

Channel |Frequency | Meas Corr'd Cond | Margin
Power Power Limit
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5500 8.31 8.31 21.10 -12.79
Mid 5580 8.50 8.50 21.10 -12.60
High 5700 8.12 8.12 21.10 -12.98
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8.8. 802.11a MODE IN THE 5.8 GHz BAND

8.8.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)

Low 5745 23.53

Mid 5785 23.52

High 5825 23.52
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26 dB BANDWIDTH

BANDWIDTH LOW CH

BANDWIDTH MID CH
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BANDWIDTH HIGH CH
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8.8.2. 6 dB BANDWIDTH

LIMITS

FCC §15.407 (e)

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

RESULTS
Channel|Frequency|6 dB Bandwidth|Minimum Limit
(MHz) (MHz) (MHz)
Low 5745 16.5000 0.5
Mid 5785 16.4750 0.5
High 5825 16.5250 0.5
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6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH

6 dB BANDWIDTH MID CH

Page 93 of 187

UL LLC FORM NO: 03-EM-F00858
12 Laboratory Dr., RTP, NC 27709 TEL: (919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC.



REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

6 dB BANDWIDTH HIGH CH
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8.8.3. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

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

Low 5745 16.9673

Mid 5785 17.0027

High 5825 16.9925
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99% BANDWIDTH

BANDWIDTH LOW CH
5 Agilent 11:29:41 May 18, 2015

RL

| Measure

Ch Freq
Occupied Bandwidth

5.745 GHz

Trig Free
[Averages: 2@ | |

Ref 28 dBm

Atten 28 dB

#Peak

"‘ Meas Off
| Channel Power

Occupied BH

Center 5.745 8@ GHz
#Res BW 330 kHz

Span 34 MHz

#\BH 1 MHz #5weep 100 ms (1008 pts)

ACP

Multi Carrier
Power

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth
16.9673 MHz

-75.072 kHz
23.685 MHz

99.00 ¥
-26.88 dB

Occ BH % Pwr
x dB

Power Stat
CCDF

More
1 of 2

BANDWIDTH MID CH
s Agilent 11:35:30 May 18, 2015

RL

| Measure

Ch Freq
Occupied Bandwidth

5.785 GHz

Trig Free
[Averages: 2@ | |

"‘ Meas Off

| Channel Power

Ref 28 dBm

Atten 28 dB

#Peak

&

Occupied BH

Center 5.785 8@ GHz
#Res BW 330 kHz

Span 34 MHz

#\BH 1 MHz #5weep 100 ms (1008 pts)

ACP

Multi Carrier
Power

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth
17.0027 MHz

-79.124 kHz
23.541 MHz

99.00 ¥
-26.88 dB

Occ BH % Pwr
x dB

Power Stat
CCDF

More
1 of 2
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BANDWIDTH HIGH CH
s Agilent 11:49:37 May 18, 2015 RL Measure

Ch Freq 5.825 GHz Trig Free Meas Off
Occupied Bandwidth [Averages: 2@ | |

| Channel Power

Ref 2@ dBm Atten 20 4B
#Peak Occupied BH

&

ACP

Multi Carrier

Center 5.825 86 GHz Span 34 MHz
#Res BH 330 kHz #JBH 1 MHz #Sweep 10O ms (1088 pts) > S

ower Stat

Occupied Bandwidth Occ BH % Pur  59.00 J CCDF

16.9925 MH= x dB  -26.00 dB

Transmit Freq Error  -96.877 kHz
% dB Bandwidth 25.146 MHz
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8.8.4. AVERAGE POWER

LIMITS

None; for reporting purposes only.

12 Laboratory Dr., RTP, NC 27709
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RESULTS
Channel | Frequency Power
(MHz) (dBm)
Low 5745 8.37
Mid 5785 8.38
High 5825 8.16
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8.8.5. OUTPUT POWER

LIMITS

FCC §15.407 (a) (3)

For the 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.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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RESULTS

Antenna Gain and Limit

Channel | Frequency |Directional Power
Gain Limit
for Power

(MHz) (dBi) (dBm)

Low 5745 3.00 30.00

Mid 5785 3.00 30.00

High 5825 3.00 30.00
Duty Cycle CF (dB)l 0.00 Included in Calculations of Corr'd Power

Output Power Results

Channel | Frequency | Chain O Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5745 8.37 8.37 30.00 -21.63
Mid 5785 8.38 8.38 30.00 -21.62
High 5825 8.16 8.16 30.00 -21.84
Page 100 of 187
UL LLC FORM NO: 03-EM-F00858

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

TEL: (919) 549-1400



REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

8.8.6. Maximum Power Spectral Density (PSD)

LIMITS

FCC §15.407 (a) (3)

For the 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.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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RESULTS

Antenna Gain and Limits

Channel | Frequency |Directional PSD
Gain Limit
(MHz) (dBi) (dBm)

Low 5745 3.00 30.00
Mid 5785 3.00 30.00
High 5825 3.00 30.00

Duty Cycle CF (dB)l 0.00 Included in Calculations of Corr'd PSD

PSD Results
Channel | Frequency | Chain O Total PSD PSD
Meas Corr'd Limit Margin
PSD PSD
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5745 -5.44 -5.44 30.00 -35.44
Mid 5785 -5.83 -5.83 30.00 -35.83
High 5825 -5.94 -5.94 30.00 -35.94
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PSD, Chain 0

PSD, Chain 0 LOW CH

PSD, Chain 0 MID CH
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PSD, Chain 0 HIGH CH
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8.9. 802.11n HT20 MODE IN THE 5.8 GHz BAND

8.9.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)

Low 5745 24.41

Mid 5785 25.58

High 5825 24.92
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26 dB BANDWIDTH

BANDWIDTH LOW CH

BANDWIDTH MID CH
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BANDWIDTH HIGH CH
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8.9.2. 6 dB BANDWIDTH

LIMITS

FCC §15.407 (e)

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

RESULTS
Channel|Frequency|6 dB Bandwidth|Minimum Limit
(MHz) (MHz) (MHz)
Low 5745 17.6850 0.5
Mid 5785 17.7120 0.5
High 5825 17.6850 0.5

Page 108 of 187

UL LLC FORM NO: 03-EM-F00858
12 Laboratory Dr., RTP, NC 27709 TEL: (919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC.



REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH

6 dB BANDWIDTH MID CH
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6 dB BANDWIDTH HIGH CH
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8.9.3. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

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

Low 5745 18.0899

Mid 5785 18.1477

High 5825 18.1562
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99% BANDWIDTH

BANDWIDTH LOW CH
% Agilent 11:46:32 May 18, 2015

| Measure

Ch Freq
Occupied Bandwidth

5.745 GHz

RL
— 1]
Trig Free
|

[Averages: 2@

Ref 28 dBm Atten 28 dB

#Peak I

‘ Meas Off
Channel Power
‘ Occupied BH

T, el

Center 5.745 8@ GHz
#Res BW 360 kHz

#/BH 1.1 MHz

Span 36 MHz

“ ACP

Multi Carrier
Power

#5weep 100 ms (1008 pts)

Occupied Bandwidth
18.0899 MHz

-62.746 kHz
25.571 MHz

Transmit Freq Error
% dB Bandwuidth

Occ BH % Pwr 99.00

Power Stat
CCDF

®x dB -26.80 dB

More
1 of 2

BANDWIDTH MID CH
s Agilent 11:51:26 May 18, 2015

RL

| Measure

Ch Freq
Occupied Bandwidth

5.785 GHz

Trig Free
[Averages: 2@ | |

Ref 28 dBm Atten 28 dB

#Peak

"‘ Meas Off
| Channel Power

Occupied BH

Center 5.785 8@ GHz
#Res BW 360 kHz

#/BH 1.1 MHz

Span 36 MHz

ACP

Multi Carrier
Power

#5weep 100 ms (1008 pts)

Occupied Bandwidth
18.1477 MHz

-73.564 kHz
25.786 MHz

Transmit Freq Error
% dB Bandwuidth

Occ BH % Pwr
x dB

99.00 ¥
-26.88 dB

Power Stat
CCDF

More
1 of 2
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BANDWIDTH HIGH CH
s Agilent 11:57:04 May 18, 2015

RL Measure

Ch Freq 5.825 GHz

Trig Free Meas Off

Occupied Bandwidth

[Averages: 2@ | |

| Channel Power

Ref 28 dBm Atten 28 dB

#Peak

Occupied BH

&

ACP

Multi Carrier

Center 5825 8@ GHz

+Res BH 368 kHz #YBH 1.1 MHz

Span 36 MHz
#Seep 100 m3 (1008 pts)

Occupied Bandwidth
18.1562 MHz

Transmit Freq Error  -82.063 kHz
% dB Bandwidth 29.865 MHz

Power Stat
Occ BH % Pwr 99.00 % CCDF

® dB -26.00 4B
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8.9.4. AVERAGE POWER

LIMITS

None; for reporting purposes only.

12 Laboratory Dr., RTP, NC 27709
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RESULTS
Channel | Frequency Power
(MHz) (dBm)
Low 5745 8.23
Mid 5785 8.26
High 5825 8.05
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8.9.5. OUTPUT POWER

LIMITS

FCC §15.407 (a) (3)

For the 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.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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RESULTS

Antenna Gain and Limit

Channel | Frequency |Directional Power
Gain Limit
for Power

(MHz) (dBi) (dBm)

Low 5745 3.00 30.00

Mid 5785 3.00 30.00

High 5825 3.00 30.00
Duty Cycle CF (dB)l 0.00 Included in Calculations of Corr'd Power

Output Power Results

Channel | Frequency | Chain O Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5745 8.23 8.23 30.00 -21.77
Mid 5785 8.26 8.26 30.00 -21.74
High 5825 8.05 8.05 30.00 -21.95
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8.9.6. Maximum Power Spectral Density (PSD)

LIMITS

FCC §15.407 (a) (3)

For the 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.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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RESULTS

Antenna Gain and Limits

Channel | Frequency |Directional PSD
Gain Limit
(MHz) (dBi) (dBm)

Low 5745 3.00 30.00
Mid 5785 3.00 30.00
High 5825 3.00 30.00

Duty Cycle CF (dB)l 0.00 Included in Calculations of Corr'd PSD

PSD Results
Channel | Frequency | Chain O Total PSD PSD
Meas Corr'd Limit Margin
PSD PSD
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5745 -6.59 -6.59 30.00 -36.59
Mid 5785 -6.60 -6.60 30.00 -36.60
High 5825 -6.03 -6.03 30.00 -36.03
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PSD, Chain 0

PSD, Chain 0 LOW CH

PSD, Chain 0 MID CH
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PSD, Chain 0 HIGH CH
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9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

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
measurements and 1.5 m above the ground plane for above 1GHz measurements. The antenna
to EUT distance is 3 meters.

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

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth
is set to 1 MHz for peak measurements and as applicable for average measurements.

The spectrum from 30 MHz 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: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

9.2. TRANSMITTER ABOVE 1 GHz

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

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL

UL-RTF EMC:. Chambher C 19 May 2H15 1 7.48. 27
: : i ‘ ‘ Restricted Bandedge

125

| | ; | | Customer: Microsoft

[ S Praject Numkber: 10778321 (15LB133)
: : ; : : ConfigiEUT anly (Radiated B12
; ; ; ; ; Mode: 882.11a, 3188MHz

[ —— e HH L Tested by: M. Nalting

—

95

0
Ul

CdBul/m)
.y
1

[m)l
[

55

45

35

5 | | ' T ZEMH=S ' | ' 5.2
Freguency (GHzJ

Ronge (GHe! RBL/UEL Ref /fttn Hups/| Range: (EHz) RELIABH Ref/fttn  Det/fvg

ek g Tupe Suep Pho Hy - ts  Kipsilods P
1:55.2 WEB)M  NID FENPor AvgHS)  Zhesoliutol BB WU | 2552

Tpe S P
M-I 1810 AERFur gD Zneecliute) SEB1 IBITNG 62

Marker | Frequency | Meter Det AT0062 |Amp/Cbl/F| Corrected | Average | Margin | Peak Limit | PK Margin | Azimuth | Height | Polarity
(GHz) Reading (dB/m) Itr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuVv) (dBuv/m) | (dBuV/m)

1 *5.15 42.24 Pk 34.2 -23.2 53.24 - - 74 -20.76 62 288 H

2 *5.149 44.67 Pk 34.2 -23.3 55.57 - - 74 -18.43 62 288 H

3 *5.15 32.64 RMS 34.2 -23.2 43.64 54 -10.36 - - 62 288 H

4 *5.15 33.56 RMS 34.2 -23.3 44.46 54 -9.54 - - 62 288 H
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

VERTICAL
125UL—RTF’ EMC: Chaoamber C 12 May Z815 18:88:39
: : : : : Restricted Bondedge
: : : : : Customer: Microsoft
[ e Project Numker: 18778321 (15LB133)
ContigiEUT only (Radiated 617
; ; ; ; ; Mode: B8BZ2.11a, 518@MHz
[51GY T —— S S SO Tested by: M. Naolting
i i i i i ‘ ‘ ‘ "
e e e e e o e
85 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
£ Peok timit (&BuU/m)
:j> 75 ................. :..................:, ..........................................................................................................................................
o :
= |
65 ...........................................................................................................................................
Qverage Limiﬁ EdBuUﬂm)
IO e — e e e B B JER IS T 81 SR S,
45| g
. L Y ; ! : v @ | :
L St O U SO S SO SOU O HUUNORS E
=] ZAMH=/ 5.7
Frequency (GHz)
Forge () FBWABY  Refdfin Detffg Tupe Swmp Pe sl Ronge (D RBABL  Rel/ftkn Deldfvg Type Sem Pls dopslhde P
1:5-5.2 HC-6cB)/ 34 167/18  FEAK/Pur Avg(RMS)  BnzecChuto] GAAI  HAZH

Marker | Frequency | Meter Det AT0062 |Amp/Cbl/F| Corrected | Average | Margin | Peak Limit | PK Margin | Azimuth | Height | Polarity
(GHz) Reading (dB/m) Itr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) | (dBuV/m)

2 *5.138 42.8 Pk 34.2 -233 53.7 - - 74 -20.3 140 232 \Y

1 *5.15 41.16 Pk 34.2 -23.2 52.16 - - 74 -21.84 140 232 \Y

3 *5.15 32.08 RMS 34.2 -23.2 43.08 54 -10.92 - - 140 232 \Y

4 *5.15 32.64 RMS 34.2 -233 43.54 54 -10.46 - - 140 232 \Y
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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FCC ID: C3K1698

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL PLOT
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

DATA
Marker Frequency | Meter | Det | AT0062 | Amp/Cbl/ | Corrected | AvgLimit | Margin | Peak Limit | PK Margin | UNII Non- PK Azimuth | Height | Polarity
(GHz) Reading (dB/m) | Fltr/Pad | Reading | (dBuV/m) (dB) (dBuV/m) (dB) Restricted | Margin | (Degs) (cm)
(dBuv) (dBuVv/m) (dBuv/m) | (dB)

1 *1.719 50.99 PK3 29.4 -37.9 42.49 - - 74 -31.51 68.2 -25.71 220 179 H
*1.72 39.65 | ADR 29.4 -37.9 31.15 54 -22.85 - - - - 220 179 H
2 6.907 43.98 PK3 35.6 -28.3 51.28 - - 74 -22.72 68.2 -16.92 45 249 H
3 10.36 33.2 ADR 37.3 -25.6 44.9 54 -9.1 - - - - 168 254 H
10.362 46.84 PK3 37.3 -25.5 58.64 - - 74 -15.36 68.2 -9.56 168 254 H
4 *15.544 42.6 PK3 40.4 -24.2 58.8 - - 74 -15.2 68.2 -9.4 192 307 H
*15.538 29.11 ADR 40.4 -24.2 45.31 54 -8.69 - - - - 192 307 H
5 *1.719 53.04 PK3 29.4 -37.9 44.54 - - 74 -29.46 68.2 -23.66 54 248 \
*1.722 42.24 | ADR 29.4 -37.9 33.74 54 -20.26 - - - - 54 248 \
6 10.359 43.3 PK3 37.3 -25.7 54.9 - - 74 -19.1 68.2 -13.3 64 127 \
10.359 31.08 ADR 37.3 -25.7 42.68 54 -11.32 - - - - 64 127 \
7 *15.54 45.83 PK3 40.4 -24.2 62.03 - - 74 -11.97 68.2 -6.17 191 154 \
*15.54 31.54 ADR 40.4 -24.2 47.74 54 -6.26 - - - - 191 154 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK3 - U-NII: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

MID CHANNELPLOT

DATA
Marker | Frequency | Meter Det | AT0062 | Amp/Cbl | Corrected | Avg Limit | Margin Peak PK UNII Non- PK Azimuth | Height Polarity
(GHz) Reading (dB/m) | /Fitr/Pad | Reading |[(dBuV/m)| (dB) Limit Margin |Restricted | Margin | (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)| (dB) |(dBuv/m)| (dB)
1 1.737 51.28 PK3 29.6 -37.9 42.98 - - 74 -31.02 68.2 -25.22 153 156 H
6.933 45.45 PK3 35.6 -28.8 52.25 - - 74 -21.75 68.2 -15.95 46 230 H
3 10.399 44.41 PK3 37.4 -24.4 57.41 - - 74 -16.59 68.2 -10.79 168 216 H
10.399 31.59 ADR 37.4 -24.4 44.59 54 -9.41 - - - - 168 216 H
4 *15.595 43.4 PK3 40.4 -23.6 60.2 - - 74 -13.8 68.2 -8 192 253 H
*15.602 30.63 ADR 40.4 -23.6 47.43 54 -6.57 - - - - 192 253 H
5 1.737 55.23 PK3 29.6 -37.9 46.93 - - 74 -27.07 68.2 -21.27 47 235 \Y
6.933 41.29 PK3 35.6 -28.8 48.09 - - 74 -25.91 68.2 -20.11 19 108 \%
7 10.397 42.56 PK3 374 -24.4 55.56 - - 74 -18.44 68.2 -12.64 77 102 \%
10.4 30.15 ADR 374 -24.4 43.15 54 -10.85 - - - - 77 102 \%
8 *15.599 43.88 PK3 40.4 -23.6 60.68 - - 74 -13.32 68.2 -7.52 209 162 \%
*15.6 30.5 ADR 40.4 -23.6 47.3 54 -6.7 - - - - 209 162 \%
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK3 - U-NIl: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: R10778321-E2A
FCC ID: C3K1698

DATE: 2015-07-02

HIGH CHANNEL PLOT

DATA
Marker | Frequency | Meter | Det | AT0062 | Amp/Cbl | Corrected | AvgLimit | Margin |Peak Limit PK UNII Non- PK Azimuth | Height Polarity
(GHz) Reading (dB/m) | /Fltr/Pad | Reading | (dBuV/m) (dB) (dBuV/m) | Margin |Restricted| Margin | (Degs) | (cm)
(dBuv) (dBuVv/m) (dB) |(dBuv/m)| (dB)
1 1.751 52.46 PK3 29.8 -37.8 44.46 74 -29.54 68.2 -23.74 156 124 H
2 6.987 435 PK3 35.7 -27.8 51.4 - - 74 -22.6 68.2 -16.8 38 304 H
3 10.48 29.77 | ADR 37.5 -25.2 42.07 54 -11.93 - - - 206 236 H
10.482 42.07 PK3 37.5 -25.2 54.37 74 -19.63 68.2 -13.83 206 236 H
4 *15.711 45.29 PK3 40.4 -24 61.69 - - 74 -12.31 68.2 -6.51 191 264 H
*15.723 31.35 | ADR 40.4 -24 47.75 54 -6.25 - - - 191 264 H
5 1.746 54.32 PK3 29.7 -37.9 46.12 74 -27.88 68.2 -22.08 53 260 \"
6 6.987 41.55 PK3 35.7 -27.8 49.45 74 -24.55 68.2 -18.75 71 252 \"
7 10.481 42.87 PK3 37.5 -25.2 55.17 - 74 -18.83 68.2 -13.03 77 119 Vv
10.481 30.59 | ADR 37.5 -25.2 42.89 54 -11.11 - - - - 77 119 \%
8 *15.715 42.21 PK3 40.4 -24 58.61 - 74 -15.39 68.2 -9.59 178 351 \%
*15.721 29.65 | ADR 40.4 -24 46.05 54 -7.95 - 178 351 \%

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PKS3 - U-NII: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: R10778321-E2A
FCC ID: C3K1698

DATE: 2015-07-02

9.4.

RESTRICTED BANDEDGE (LOW CHANNEL)

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

125UL*RTP EMC: Chaomber C 19 May zZB15 18:34 .44
‘ ‘ Restricted Bondedge
Customer: Microsoft
L s s S S S Project Mumber: [B778321 (15LB133)
ConfigiEUT only (Radiated B1)
Mode: BHZ . 11nHTZB, 3188MHzZ
7t O S SO S Tested by: M. Nolting
H
a5
85
‘s
S
275
Jis}
o
65
55
45
35
5 ZAMH=Z/ 5.2
Frequency (GHz)
Ronge (GHe) TURU  Ref/fttn Det/fg Tupe Siuesp Pts HupsM  PRonge (G2 RBUABL  Rsf/Attn Debhvg Tups Sueeq Pts 15petode P
1:5-5.2 THC-6eB)/3H 167718 FEAKFur Peg(RMS)  2BnsecChute) GAAI MK | 2:5-0.2 | MHi-6dE0/ M 167718 AUER/Fur fvgCFMS)  Znseciuto) GEAT  1BATAVR 3
Marker | Frequency | Meter Det AT0062 |Amp/Cbl/F| Corrected | Average | Margin | Peak Limit | PK Margin | Azimuth | Height | Polarity
(GHz) Reading (dB/m) Itr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m) | (dBuv/m)
1 *5.15 42.83 Pk 34.2 -23.2 53.83 - 74 -20.17 64 270 H
2 *5.15 44,51 Pk 34.2 -23.3 55.41 - 74 -18.59 64 270 H
3 *5.15 32.79 RMS 34.2 -23.2 43.79 54 -10.21 64 270 H
4 *5.15 33.45 RMS 34.2 -23.3 44.35 54 -9.65 64 270 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

Pk - Peak detector
RMS - RMS detection

Page 128 of 187

UL LLC
12 Laboratory Dr., RTP, NC 27709

FORM NO: 03-EM-F00858
TEL: (919) 549-1400

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



REPORT NO: R10778321-E2A
FCC ID: C3K1698

DATE: 2015-07-02

VERTICAL
125UL—RTP EMC: Chamber C 19 Moy 2815 18:18:34
‘ ‘ Restricted Bondedge
Customer: Microsoft
L S B S A Project Number: 1B778321 (15LB133)
Contig:EUT only (Radiated B1)
Mode: SHZ. 1 1nHTZE, S18@MHz
17 S S AU OO SO SO Tested by: M. Nolting
YT W TP T
L Sy I NN
o J S S S S SN (SRS SNSRI | SN RN SO
< Peok Limit (dBul/m)
2 75 prre T RIS Pt
ae] :
= ;
65 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
Qveraée Limiﬂ EdBuUAm) o
S )o ) SR S , PO | .
i
_____________________________________________________________________________________________________________________________________ e ST S S
45 2
0 U S O O SN SOU U AU RO S
=) ZHMH=z /S 5.2
Frequency (GHz)
Range (GHe) FBUURL  Ref/fttn  Detifg Type e Pie /M Rangs (o) RRIABL  Rsi/fttn  Deb/ig Tupe Sieep Pls  Fps/Made P
1552 WG MR FEAGPur Aeg(RMS]  PnsecChutol BABL  HARH
Marker | Frequency | Meter Det AT0062 |Amp/Cbl/F| Corrected | Average | Margin | Peak Limit | PK Margin | Azimuth | Height | Polarity
(GHz) Reading (dB/m) Itr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) | (dBuV/m)
1 *5.15 40.47 Pk 34.2 -23.2 51.47 - 74 -22.53 140 231 \Y
2 *5.128 43.18 Pk 34.2 -233 54.08 - 74 -19.92 140 231 \Y
3 *5.15 32.95 RMS 34.2 -23.2 43.95 54 -10.05 140 231 \Y
4 *5.15 33.02 RMS 34.2 -23.2 44.02 54 -9.98 140 231 \Y

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10778321-E2A

FCC ID: C3K1698

DATE: 2015-07-02

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL PLOT

DATA
Marker | Frequency | Meter Det | AT0062 |Amp/Cbl/| Corrected | Avg Limit | Margin Peak [PK Margin| UNII Non- [PK Margin| Azimuth | Height Polarity
(GHz) Reading (dB/m) | Fitr/Pad | Reading |(dBuV/m)| (dB) Limit (dB) Restricted (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m) (dBuv/m)

1 1.725 51.91 PK3 29.5 -37.9 43.51 74 -30.49 68.2 -24.69 159 131 H
2 6.906 44.29 PK3 35.6 -28.3 51.59 74 -22.41 68.2 -16.61 43 198 H
3 10.36 46.46 PK3 373 -25.6 58.16 - 74 -15.84 68.2 -10.04 167 225 H
10.36 33.13 ADR 37.3 -25.6 44.83 54 -9.17 - - - 167 225 H
4 *15.537 41.46 PK3 40.4 -24.2 57.66 - - 74 -16.34 68.2 -10.54 242 101 H
*15.538 28.15 ADR 40.4 -24.2 44.35 54 -9.65 - - - 242 101 H
5 1.732 54.28 PK3 29.6 -37.9 45.98 74 -28.02 68.2 -22.22 39 186 Vv
6 10.359 441 PK3 37.3 -25.6 55.8 - - 74 -18.2 68.2 -12.4 65 112 Vv
10.359 31.11 ADR 37.3 -25.6 42.81 54 -11.19 - - - 65 112 Vv
7 *15.546 43.73 PK3 40.4 -24.2 59.93 74 -14.07 68.2 -8.27 186 148 Vv
*15.54 30.02 ADR 40.4 -24.2 46.22 54 -7.78 186 148 \Y

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PKS3 - U-NII: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: R10778321-E2A

FCC ID: C3K1698

DATE: 2015-07-02

MID CHANNEL PLOT

DATA
Marker | Frequency [ Meter Det |AT0062 |Amp/Cbl/| Corrected | Avg Limit | Margin |Peak Limit|PK Margin |UNII Non-|PK Margin| Azimuth Height Polarity
(GHz) Reading (dB/m) | Fitr/Pad | Reading |[(dBuV/m)| (dB) (dBuV/m) (dB) Restricted| (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)

1 1.735 534 PK3 29.6 -37.9 45.1 74 -28.9 68.2 -23.1 158 154 H
2 6.933 45.01 PK3 35.6 -28.8 51.81 74 -22.19 68.2 -16.39 38 291 H
3 10.394 43.38 PK3 374 -24.5 56.28 - - 74 -17.72 68.2 -11.92 144 148 H
10.399 30.53 ADR 374 -24.4 43.53 54 -10.47 - - - 144 148 H
4 *15.592 44.55 PK3 40.4 -23.7 61.25 - 74 -12.75 68.2 -6.95 191 269 H
*15.6 30.77 ADR 40.4 -23.6 47.57 54 -6.43 - - - - 191 269 H
5 1.735 54.74 PK3 29.6 -37.9 46.44 74 -27.56 68.2 -21.76 57 231 \Y
6 10.397 40.11 PK3 374 -24.4 53.11 - - 74 -20.89 68.2 -15.09 163 142 \Y
10.4 28.2 ADR 374 -24.4 41.2 54 -12.8 - - - 163 142 \Y
7 *15.594 45.15 PK3 40.4 -23.7 61.85 - 74 -12.15 68.2 -6.35 191 163 \Y
*15.603 31.1 ADR 40.4 -23.6 47.9 54 -6.1 - 191 163 v

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PKS3 - U-NII: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

HIGH CHANNEL PLOT

DATA
Marker | Frequency | Meter Det |AT0062 | Amp/Cbl | Corrected | Avg Limit | Margin | Peak Limit PK UNII Non- PK Azimuth Height Polarity
(GHz) [Reading (dB/m) | /Fitr/Pad | Reading |(dBuV/m)| (dB) (dBuV/m) | Margin | Restricted | Margin | (Degs) (cm)
(dBuv) (dBuVv/m) (dB) (dBuVv/m) (dB)

1 1.751 50.96 PK3 29.8 -37.8 42.96 - - 74 -31.04 68.2 -25.24 344 134 H
2 6.987 43.04 PK3 35.7 -27.8 50.94 - - 74 -23.06 68.2 -17.26 28 312 H
3 10.479 41.3 PK3 375 -25.1 53.7 - - 74 -20.3 68.2 -14.5 118 104 H
10.48 29.16 ADR 37.5 -25.2 41.46 54 -12.54 - - - - 118 104 H
4 *15.727 44.03 PK3 40.4 -24 60.43 - - 74 -13.57 68.2 -7.77 201 227 H
*15.721 30.82 ADR 40.4 -24 47.22 54 -6.78 - - - - 201 227 H
5 1.753 54.38 PK3 29.8 -37.8 46.38 - - 74 -27.62 68.2 -21.82 199 192 \%
6 *15.721 44.09 PK3 40.4 -24 60.49 - - 74 -13.51 68.2 -7.71 178 154 \Y
*15.722 30.64 ADR 40.4 -24 47.04 54 -6.96 - - - - 178 154 \Y

* - indicates frequency in CFR15.205/1C7.2.2 Restricted Band
PK3 - U-NIl: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

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

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL

UL-RTF EMC: Chamkher C 19 May 2615 18:51.:49
: : : I I Festricted Bondedgs

125

Customer: Microsoft

[ 7777777 Project Number: 18778321 C15LB133
Cont ig:EUT only (Radiated B12
Mode: 802, 11a, 5328MHz

%1y T —— EESE SO 1 IS SO SO Tested by: M. Nolting

95 | 1 N —_ o g

85 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
= o ;
~ Peak Limit (dBUU/m)
> S U S SOOI SRS OO SOUUUURUURRROY RSOSSN
275
o5 :
sl

L P /I P T SRR LR e TR P CERRPPRRR e

Average Limit (dBUUAmD 2
55 T e e R S e ST E b T T B TR R
i ? ? i i i ? ? i 4
G5 b T e T L R N TP TTo T Ty Tl Tt gy
' i ol L Ll T ud
35 e R
5.3 16MH=z/ 5,46
Freqguency (GHzJ
Rore (7] FBEUB  Rel/iin [etifg Tgpe S Pls geM e (D RBAABN  Refftbn Detivg Tope Gem  Ple Fapsffhde P
1:5.3-5.48 THC-BcB)/3M IB FEAKPur AvgRMI)  dBncec(huto) 80@1 MM | 25354 IMC-fdB) /M 167118 AUERSPur AvgCRM3)  ZHmsec(Auto) GEET 1BETRUG Ex |

Marker | Frequency | Meter Det AT0062 |Amp/Cbl/F| Corrected | Average | Margin | Peak Limit | PK Margin | Azimuth | Height | Polarity
(GHz) Reading (dB/m) Itr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuVv) (dBuv/m) | (dBuV/m)

1 *5.35 40.36 Pk 34.5 -22.8 52.06 - - 74 -21.94 49 214 H

2 *5.422 43.05 Pk 34.5 -22.4 55.15 - - 74 -18.85 49 214 H

3 *5.35 31.71 RMS 34.5 -22.8 43.41 54 -10.59 - - 49 214 H

4 *5.455 323 RMS 34.5 -22.1 447 54 -9.3 - - 49 214 H
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10778321-E2A
FCC ID: C3K1698

DATE: 2015-07-02

VERTICAL
]ESUL_RTP EMC: Chaoamber C 12 May Z815 19:8d8 .84
‘ ‘ Restricted Bondedge
Customer: Microsoft
L S A Project HNumber: |B778321 (15LB133)
ContigiEUT only (Radiated B1)
Mode: 862, 11a, 332@MHz
71 ) U S USSR 1 SO SO SO Tested by: M. Naolting
e O N S 5 A N SO SO SRS SSSRRPRUUONS SO
o e S S 5 S S S
£ Peck Limit CdBuU/m)
2 TS freepeeal b R b
Joe]
e
B5 [F et e St
Qver‘aée Limi‘ﬁ (dBuU/im) : o
O I I e e sy rrrrrrrrrrrrrrrrr | R I N TREEEE
T vﬂ']‘lll'!l'lr\hl“w'\
? 4
R B O S A T A R A = 3
&
L ) S SO U U SO SO NSO SO
5.3 1eMH=z/ 5.46
Frequency (GHz)
Forge () FWUBY  Rel/itin  Det/ig Tupe Gep Mo gl Bange (B RBUABN  Rel/btbn Deldhvg Type G Pl foupllde P
15,3546 WCRELM 1BT/IB FEAKPur Avg(PMS)  OPnseclhutal AL MERH
Marker | Frequency | Meter Det AT0062 |Amp/Cbl/F| Corrected | Average | Margin | Peak Limit | PK Margin | Azimuth | Height | Polarity
(GHz) Reading (dB/m) Itr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) | (dBuV/m)
1 *5.35 39.7 Pk 345 -22.8 51.4 - 74 -22.6 127 220 \Y
2 *5.453 42.39 Pk 345 -22.1 54.79 - 74 -19.21 127 220 \Y
3 *5.35 30.93 RMS 345 -22.8 42.63 54 -11.37 127 220 \Y
4 *5.458 319 RMS 345 -22.1 443 54 -9.7 127 220 \Y

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL PLOT

UL-RTF EMC: Chamker C 28 May 2815 18:34 . 36
i i | Rodioted Emissions 3-Meters

115

Customer: Microsoft

Project MNumber: 18778321 (15LB133)
CDH{igIEUT DH\H (Radiated 812
Mgde: 8B2.11a, 226dMH=z

Tezted by M, Nolting

o
[

~J
8]

CdBul/m)
(e}
o

Ul
o

I
o

5

Frequency (GHz2

Rangs (6H) WUB)  Ref/fittn  Det/fivg Type Suesp Pis #5upsM  Range (6o RBUABN  fef/Atbn  Dst/Avg Type Sueep Pls  #5upsMude P
1:1-5.5 1HE-6eB)/ 3 &1/ PERK/Pur RuglRHY  IShnesclfudc) BBEI  MAXH

5:B.15-19 IMi-haB)/ 3B 87 PEAK/Pur- frogCRMS)  45dnsecChuta) 18 MARH A
358013 THE-6cB)/ 38 A FERR/Pur Avg(RHS)  dlnsecChuto] SBB1 MK

DATA
Marker | Frequenc| Meter | Det | AT0062 [Amp/Cbl/F| Corrected | Avg Limit | Margin | Peak Limit PK UNII Non- PK Azimuth| Height | Polarity
y Reading (dB/m) | Itr/Pad Reading |[(dBuV/m)| (dB) |(dBuV/m)| Margin |Restricted | Margin | (Degs) | (cm)
(GHz) | (dBuVv) (dBuV/m) (dB) | (dBuv/m)| (dB)
5 *15.778 | 46.47 | PK3 40.5 -23.5 63.47 - - 74 -10.53 - - 193 275 H
*15.78 | 32.93 | ADR 40.5 -23.5 49.93 54 -4.07 - - - - 193 275 H
7 *15.785 | 46.44 | PK3 40.5 -23.5 63.44 - - 74 -10.56 - - 211 174 \
*15.778 | 32.05 | ADR 40.5 -23.5 49.05 54 -4.95 - - - - 211 174 \

2 1.749 55.21 | PK3 29.7 -37.9 47.01 - - - - 68.2 -21.19 55 262 \

1 1.756 52.54 | PK3 29.8 -37.8 44.54 - - - - 68.2 -23.66 305 110 H

3 7.014 42.57 | PK3 35.7 -27.3 50.97 - - - - 68.2 -17.23 40 252 H

4 10.523 | 44.99 | PK3 37.5 -25.8 56.69 - - - - 68.2 -11.51 168 187 H

6 10.519 | 44.04 | PK3 37.5 -25.7 55.84 - - - - 68.2 -12.36 78 111 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
PK3 - U-NII: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

MID CHANNEL PLOT

5 UL-RTF EMC: Chamker C 28 May 2815 19:.53. 66
i i i Rodioted Emissions 3-Meters

Customer: Microsoft

PFDJE!E:t Number: 18778321 (15LE133
CDH‘Fig‘EUT DH\H (Radiated B11
Made: 882.11a, 2388MH=z

Tezted by: M, Nolting

a0
o

-~
on

CdBul/m)
an
o

U1
o)

I
]

Freguency (GHzJ

Rangs (6H) WUB)  Ref/fittn  Det/fivg Type Suesp Pts  45ps/M  Range (BHz) FBUABN  fef/fttn  Dst/hvg Type Sueep Pls  ugs/Mode P
1:1-5.5 1HE-6eB)/ 3 a1/a PEAK/Pur- Aug(RME)  [SEneac(futo) BRBI  HAXH

5:6.15-19 IMi-haB)/ B 87/ PEAK/Pur fvgCRMS)  454nsec(huta) 18k MAH B
3:5.856.15 HC-BE)/3B P PEAK/Fur MglRMS)  dinsesthuto) 58I MM

DATA
Marker | Frequency | Meter | Det | AT0062 (Amp/Cbl/F|Corrected| Avg Limit | Margin | Peak Limit PK UNII Non- PK Azimuth | Height | Polarity
(GHz) |Reading (dB/m) | Itr/Pad | Reading |(dBuV/m)| (dB) [(dBuV/m)| Margin |Restricted | Margin | (Degs) | (cm)
(dBuv) (dBuv/m) (dB) (dBuv/m) (dB)
2 *15.9 46.05 PK3 40.6 -23.9 62.75 - - 74 -11.25 - - 192 281 H
*15.901 | 32.73 | ADR 40.6 -23.9 49.43 54 -4.57 - - - - 192 281 H
6 *15.893 | 45.86 PK3 40.6 -23.8 62.66 - - 74 -11.34 - - 208 136 \Y
*15.9 31.94 | ADR 40.6 -23.9 48.64 54 -5.36 - - - - 208 136 \Y
1 *10.6 44.04 PK3 37.6 -25.5 56.14 - - 74 -17.86 - - 168 181 H
*10.6 32.38 | ADR 37.6 -25.5 44.48 54 -9.52 - - - - 168 181 H
5 *10.6 42.36 PK3 37.6 -25.5 54.46 - - 74 -19.54 - - 74 105 \Y
*10.601 | 30.56 | ADR 37.6 -25.5 42.66 54 -11.34 - - - - 74 105 \Y
7 1.761 53.21 PK3 29.9 -37.8 45.31 - - - - 68.2 -22.89 304 111 H
8 1.772 56.79 PK3 30 -37.8 48.99 - - - - 68.2 -19.21 200 248 Y
3 16.568 36.66 PK3 41.6 -21.5 56.76 - - - - 68.2 -11.44 0 134 H
4 17.466 35.48 PK3 41.6 -19.9 57.18 - - - - 68.2 -11.02 2 353 H
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
PK3 - U-NIl: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

HIGH CHANNEL PLOT

SUL—HTF’ EMC: Chamber C 20 May 2815 21:18:14
i i ‘ Rodioted Emissions 3-Meters

Customer: Microsoft

PrDJeDt Number: 18778321 (15LB133)
Contig EUT anly (Hadioted B1)
Mode: 8B82.11a, 5328MH=z

Tepted byt M. Nolting

a0
]

~J
)

(dBul/m)
an
(o]

]
n

I
9]

I T8

Frequency (GHz?

Range (6Hz) WU Rei/ittn  Detifvg Tupe Gwesp  Pls s Range (B RRUAEN  Ref/fttn  Det/hvg Tupe Sneep Pis toupeifade P
1414518 H-6BI30 B PEAK/Pur AugURMS)  [S6nsectiuto) 6ABI M
5:6,15-18 INCBIB)A0 BB PEK/Par foglR5)  dSdmsccliuto] 1ok MEKH -

315 B .15 THO-6eB)/38 E7/IH FEAK/Pur Avg(RMS)  dinzecChutol 5HGI  MAKH

DATA
Marker | Frequency | Meter | Det | AT0062 [Amp/Cbl/F|Corrected| Avg Limit | Margin | Peak Limit PK UNII Non- PK Azimuth | Height | Polarity
(GHz) |Reading (dB/m) | Itr/Pad | Reading |(dBuV/m)| (dB) [(dBuV/m)| Margin |Restricted | Margin | (Degs) | (cm)
(dBuv) (dBuv/m) (dB) (dBuv/m) (dB)
3 *10.645 | 45.03 PK3 37.7 -25.6 57.13 - - 74 -16.87 - - 167 186 H
*10.64 32.8 ADR 37.7 -25.5 45 54 -9 - - - - 167 186 H
4 *15.952 | 45.97 PK3 40.7 -23.9 62.77 - - 74 -11.23 - - 192 284 H
*15.958 | 31.81 | ADR 40.7 -23.8 48.71 54 -5.29 - - - - 192 284 H
5 *10.636 | 42.01 PK3 37.7 -25.5 54.21 - - 74 -19.79 - - 75 103 \%
*10.641 | 30.45 | ADR 37.7 -25.5 42.65 54 -11.35 - - - - 75 103 Vv
6 *15.96 44.54 PK3 40.7 -23.7 61.54 - - 74 -12.46 - - 208 141 \%
*15.959 | 30.96 | ADR 40.7 -23.8 47.86 54 -6.14 - - - - 208 141 \%
2 1.777 58.04 PK3 30 -37.8 50.24 - - - - 68.2 -17.96 207 248 \
1 1.779 54.04 PK3 30 -37.7 46.34 - - - - 68.2 -21.86 302 101 H
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
PK3 - U-NIl: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

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

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL
125UL7RTP EMC: Chamkber C 19 May ZB12 19:38: 31
; ; : ‘ ‘ Restricted Bondedge
; | | Customer: Microsoft
P15 B et Number: 1B778321 (15LB133)
: : ; : : ConfigiEUT anly (Radiated B12
; ; ; Mode: B88Z2.11nHTZ2H, 33728MHz
185 R N Tested by: M. Nalting
T S L S S N S N
85 ...........................................................................................................................
£ Peak Limit (dBul/m]
Dj 75 ”,”,,,””,”l”””,”””””f ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
o ;
o
55 Frrmmmmmagrmmmmmm b R e e
Qveraée Limiﬁ EdBuUAm] : ! :
55 i """""""""""""'"";'""""""""; """"" T i ¥ et it "'"""""I“" e il
id] : -
P — NG A

5.3 | | ' A ' | ' 5. 46
Fregquency (GHzJ

Ronge Gl FBWUR  Reffbtn Debifug Type Sueep  Pto Hups/M  Ronge () RBUABL  Rel/Aibn Detéhvg Tpe Suesp  Phs  ISupeilods P
1:5.3-5.48 WOEB)M D FENFor AvgHS)  Zhescliutol BB MR | 2530 ML 180 AMERF RgRMS)  Zeeec(iuto) BB (BTG 4

Marker | Frequency | Meter Det AT0062 (Amp/Cbl/Fl| Corrected | Average | Margin | Peak Limit | PK Margin | Azimuth | Height | Polarity
(GHz) Reading (dB/m) tr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) | (dBuV/m)

1 *5.35 40.68 Pk 34.5 -22.8 52.38 - - 74 -21.62 48 216 H

2 *5.454 42.98 Pk 34.5 -22.1 55.38 - - 74 -18.62 48 216 H

3 *5.35 31.61 RMS 34.5 -22.8 43.31 54 -10.69 - - 48 216 H

4 *5.458 32.18 RMS 34.5 -22.1 44,58 54 -9.42 - - 48 216 H
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10778321-E2A
FCC ID: C3K1698

DATE: 2015-07-02

VERTICAL
]ESUL_RTP EMC: Chaoamber C 12 May Z815 19:28:35
‘ ‘ Restricted Bondedge
Customer: Microsoft
L S A Project HNumber: |B778321 (15LB133)
ContigiEUT only (Radiated B1)
Mode: 862, 11nHT28, 5326MHz
71 ) U S USSR 1 SO SO SO Tested by: M. Naolting
o O . S 0 A N SO SOOI SSRS O SSPRRPRURURONNS SO
o S S 5 S S S
£ Peck Limit CdBuU/m)
e e e PO TrS Pt
o :
Z |
55 | ISR AN S | S ! N .........................................................................................
Qver‘aée Limi‘ﬁ (dBuU/im) 2
R T . e e I R e o 0.
; [P
N R A R R I I,
- )
B S e ey ST ey R R R Ry SRR PR R T e R R R R R R SO P EEEE PR e e PR FEERRRPREEE PO LT Ry EEPPRRRREREPRRES
5.3 1eMH=z/ 5.46
Frequency (GHz)
Forge () FWUBY  Rel/itin  Det/ig Tupe Gep Mo gl Bange (B RBUABN  Rel/btbn Deldhvg Type G Pl fopellde P
15,3546 WCRELM 1BT/IB FEAKPur Avg(PMS)  OPnseclhutal AL MERH
Marker | Frequency | Meter Det AT0062 (Amp/Cbl/FI| Corrected | Average | Margin | Peak Limit | PK Margin | Azimuth | Height | Polarity
(GHz) Reading (dB/m) tr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) | (dBuV/m)
1 *5.35 40.36 Pk 34.5 -22.8 52.06 - 74 -21.94 134 171 \Y
2 *5.457 43.16 Pk 34.5 -22.1 55.56 74 -18.44 134 171 \Y
3 *5.35 313 RMS 34.5 -22.8 43 54 -11 134 171 \Y
4 *5.455 31.91 RMS 34.5 -22.1 44.31 54 -9.69 134 171 \Y

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

HARMONICS AND SPURIOUS EMISSIONS (1-18GHz)

LOW CHANNEL PLOT
UL-RTF EMC: Chomber C 28 May ZB15 2221 .45
| | i Rodioted Emissions 3-Meters

Custamer: Micraosoft
185 Project Number: |B778321 C15LE133)
: : : Contig EUT only (Radiated B1)

15

; ; ; Mgde: 882.11nHTZ0, 526BMHz
a5 Tezted by M. Nolting

@
o

Peok Limit (dBUU/m)

P NSNS S N S T R [

UNIT Nem-Restrjcted CdBuli/m)

~J
9]

(dBul/m)
(U]
1

Avg Limit CdBul/m)

Ul
9]

I
1

1z
Frequency C(GHz)

Range (6t WV Ref/fitn Detifivg Tupe Gwezp  Pro ASps  Range (GHz) REUABL  Rei/fttn Det/hvg Tupe Sees | Fls Noeffode F
11158 HC-GE)/38  B1/8 FERK/Por fng(RHD) | Stneec(ivto) GDRI  MAH

5:6.15-18 M-/ Ik BB PEK/Pur (RG] dSdnsecChulo) 18k MAH 2
3:5.08-6.15 IHC-60B)/30  IATFIB FERK/Pur fug(RNS)  dlnsenChutol ORI MH

DATA
Marker | Frequency | Meter | Det | AT0062 [Amp/Cbl/F| Corrected | Avg Limit | Margin | Peak Limit PK UNII Non- PK Azimuth | Height | Polarity
(GHz) |Reading (dB/m) Itr/Pad Reading | (dBuV/m)| (dB) |(dBuV/m)| Margin |Restricted| Margin | (Degs) | (cm)
(dBuv) (dBuv/m) (dB) (dBuv/m) (dB)
4 *15.779 | 46.22 PK3 40.5 -23.5 63.22 - - 74 -10.78 - - 193 278 H
*15.78 32.93 | ADR 40.5 -23.5 49.93 54 -4.07 - - - - 193 278 H
6 *15.777 | 46.63 PK3 40.5 -23.5 63.63 - - 74 -10.37 - - 182 140 \Y
*15.778 | 32.12 | ADR 40.5 -23.5 49.12 54 -4.88 - - - - 182 140 \Y

2 1.759 55.3 PK3 29.8 -37.8 47.3 - - - - 68.2 -20.9 201 255 \%

1 1.755 52.68 PK3 29.8 -37.8 44.68 - - - - 68.2 -23.52 303 109 H

7 7.013 42.71 PK3 35.7 -27.3 51.11 - - - - 68.2 -17.09 38 252 H

5 10.52 439 PK3 37.5 -25.7 55.7 - - - - 68.2 -12.5 79 110 \Y

3 10.52 45.07 PK3 375 -25.7 56.87 - - 68.2 -11.33 167 184 H
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
PK3 - U-NIl: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

MID CHANNEL PLOT

UL-RTF EMC: Chomher C 28 May 2015 23:38:42

115

Rodioted Emicssiorns 3-Meters

Customer: Microsoft

PFDJE!Dt Number: 18778321 (15LB133
CDH‘Fig‘EUT DH\H (Radiated B1)
Made: 8B2.11nHTZE, 53HEMH=z

Tested bH: M. NUH;img

0
om

]
&)

CdBul)/m3
an
o

Ul
)]

I
]

e 8

Frequency (GHzJ

Ranee (5H) WEUBN  Refffittn Detifivg Type Suesp Fio HupsH  Range (6Hz) AR Fef/ten  Det/hvg Type Sueep Pls  fupsMade P
115,18 H-bE)/3B B PEAK/ur gl |SEmeecfudol EBBI MK

5:6.15-18 IMi-hab) /38 878 PEAK/Par- Arvg(FH3) didnseclhuto) Thk HARH B
35.BE013 H-6eB)/ 38 87718 FEAK/Pur Aeg(RMS)  dinsecChuto) 0B MAXH

DATA
Marker | Frequency | Meter | Det | AT0062 [Amp/Cbl/F|Corrected| Avg Limit | Margin | Peak Limit PK UNII Non- PK Azimuth | Height | Polarity
(GHz) |Reading (dB/m) | Itr/Pad | Reading |(dBuV/m)| (dB) |(dBuV/m)| Margin |Restricted | Margin | (Degs) | (cm)
(dBuv) (dBuv/m) (dB) | (dBuv/m)| (dB)
3 *10.6 429 PK3 37.6 -25.5 55 - - 74 -19 - - 169 207 H
*10.6 319 ADR 37.6 -25.5 44 54 -10 - - - - 169 207 H
4 *15.902 | 46.58 PK3 40.6 -23.9 63.28 - - 74 -10.72 - - 192 281 H
*15.902 | 32.46 | ADR 40.6 -23.9 49.16 54 -4.84 - - - - 192 281 H
5 *10.605 | 42.43 PK3 37.6 -25.4 54.63 - - 74 -19.37 - - 69 101 Vv
*10.6 30.26 | ADR 37.6 -25.5 42.36 54 -11.64 - - - - 69 101 Vv
6 *15.891 45.3 PK3 40.6 -23.8 62.1 - - 74 -11.9 - - 207 134 \%
*15.9 31.33 | ADR 40.6 -23.9 48.03 54 -5.97 - - - - 207 134 \%
1 1.775 54.17 PK3 30 -37.8 46.37 - - - - 68.2 -21.83 302 101 H
2 1.772 56.58 PK3 30 -37.8 48.78 - - - - 68.2 -19.42 204 248 Vv
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
PK3 - U-NIl: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

HIGH CHANNEL PLOT

SUL—HTF’ EMC: Chamber C 21 May 2815 HH 4124
i i ‘ Rodioted Emissions 3-Meters

Customer: Microsoft

PrDJeDt Number: 18778321 (15LB133)
Contig EUT anly (Radioted B1)
Mode: 8B2.11nHTZ8, 5328MH=z

Teeted byt M. Nolting

a0
]

Peak Limit CdBdU/m)

~J
)

(dBul/m)
an
(o]

]
n

I
9]

Frequency (GHz?

Range (6Hz) WU Rei/ittn  Detifvg Tupe Gwesp  Pls s Range (B RRUAEN  Ref/fttn  Det/hvg Tupe Sneep Pis toupeifade P
1414518 H-6BI30 B PEAK/Pur AugURMS)  [S6nsectiuto) 6ABI M

5:6,15-18 INCBIB)A0 BB PEK/Par foglR5)  dSdmsccliuto] 1ok MEKH -
3:5.85-6.15 HCBBI/3B 1B7/I0 FEAC/Pur Avg(RHS)  dlnsecthuto) SORI MK

DATA
Marker | Frequency | Meter | Det | AT0062 [Amp/Cbl/F|Corrected| Avg Limit | Margin | Peak Limit PK UNII Non- PK Azimuth | Height | Polarity
(GHz) |Reading (dB/m) Itr/Pad | Reading | (dBuV/m)| (dB) [(dBuV/m)| Margin |Restricted | Margin | (Degs) | (cm)
(dBuv) (dBuv/m) (dB) (dBuv/m) (dB)
3 *10.636 44.7 PK3 37.7 -25.5 56.9 - - 74 -17.1 - - 167 187 H
*10.639 | 32.03 | ADR 37.7 -25.5 44.23 54 -9.77 - - - - 167 187 H
4 *15.956 | 45.62 PK3 40.7 -23.8 62.52 - - 74 -11.48 - - 191 277 H
*15.957 | 31.33 | ADR 40.7 -23.8 48.23 54 -5.77 - - - - 191 277 H
5 *10.644 | 42.05 PK3 37.7 -25.6 54.15 - - 74 -19.85 - - 75 108 Vv
*10.64 29.99 | ADR 37.7 -25.5 42.19 54 -11.81 - - - - 75 108 Vv
6 *15.951 | 43.66 PK3 40.7 -23.9 60.46 - - 74 -13.54 - - 207 129 \%
*15.958 | 30.52 | ADR 40.7 -23.8 47.42 54 -6.58 - - - - 207 129 \%
2 1.776 57.51 PK3 30 -37.8 49.71 - - - - 68.2 -18.49 203 248 \
1 1.778 54.5 PK3 30 -37.8 46.7 - - - - 68.2 -21.5 302 102 H
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK3 - U-NIl: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: R10778321-E2A

FCC ID: C3K1698

DATE: 2015-07-02

9.7.

RESTRICTED BANDEDGE (LOW CHANNEL)

TX ABOVE 1 GHz 802.11a MODE IN THE 5.6 GHz BAND

HORIZONTAL
125 UL-RTP EMC. Chambher C 12 May Z815 2882 .54
1 1 Boandedge

Customer: Microsoft

L s S S S Project Number: |B778321 (15LB133)
ContigiEUT only (Radiated B1)
Mode: 882, 11a, 55@@MHz

165

95

0
wl

CdBul/m)
.y
1

Tested by: M. Nolting

65
55
45
35
5. 35 17.5MH=/ 5.525
Frequency (GHz)
Fonge ) TWUR)  Rel/htln  Det/fig Tupe Gwesp Pls fapsM  Ronge (B RBWUBH  ReffMibn Delfivg Tupe Gem Pls fopeMde P
1:5.35-5.525 THC-6cB13H 167/18  FEAK/Pur Avg(RMS)  OBnsecthuto] BAAI  MARH | 2:5.35-5.505 | WC-6idB. 3 167718 AUER/Pur Avg(RHS)  ZHmeec(futo) BEAT  1EATAUG 49
Marker | Frequency | Meter Det AT0062 (Amp/Cbl/FI| Corrected | Average | Margin | Peak Limit | PK Margin | Azimuth | Height | Polarity
(GHz) Reading (dB/m) tr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) | (dBuV/m)
2 *5.454 44.16 Pk 34.5 -22.1 56.56 - - 74 -17.44 49 220 H
6 *5.458 32.59 RMS 34.5 -22.1 44.99 54 -9.01 - 49 220 H
1 *5.46 42.12 Pk 34.5 -22.1 54.52 - 74 -19.48 49 220 H
5 *5.46 32.09 RMS 34.5 -22.1 44.49 54 -9.51 - - 49 220 H
4 5.468 48.61 Pk 34.5 -22.1 61.01 68.2 -7.19 49 220 H
8 5.469 34.41 RMS 34.5 -22.1 46.81 - 49 220 H
3 5.47 45.9 Pk 34.5 -22.1 58.3 68.2 -9.9 49 220 H
7 5.47 34.1 RMS 34.5 -22.1 46.5 49 220 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

Pk - Peak detector

RMS - RMS detection
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

VERTICAL
UL-RTP EMC: Chomber C 19 May 2815 2811923

125

Bondedge

: : : : : Customer: Microsoft
[ e Project Mumber: 18778321 (15LB133
' ' ' ! ' ContigiEUT only (Radiated B1)
; ; ; ; ; Mode: BBZ.11a, 55d@MHz
[51GY T —— S S SO Tested by: M. Naolting

R MM Ll e i

0
1

CdBul)/m)
.y
1

[mp
S

5,35 ‘ ‘ ‘ 17 BMHz/ ‘ ‘ R
Frequency (GHz)

Fonce () FGWUB)  Rel/fitln Dotiivg Tupe Gwemp Ms Fups|  Ronge (B RBABI  Ref/fbn Delffg Type Gem Pls Topollode P

Marker | Frequency | Meter Det AT0062 (Amp/Cbl/Fl| Corrected | Average | Margin | Peak Limit | PK Margin | Azimuth | Height | Polarity
(GHz) Reading (dB/m) tr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) | (dBuV/m)

2 *5.457 43.29 Pk 34.5 -22.1 55.69 - - 74 -18.31 138 172 \Y

6 *5.459 32 RMS 34.5 -22.1 44.4 54 -9.6 - - 138 172 \Y

1 *5.46 39.51 Pk 34.5 -22.1 51.91 - - 74 -22.09 138 172 \Y

5 *5.46 31.36 RMS 34.5 -22.1 43.76 54 -10.24 - - 138 172 \Y

4 5.469 44.03 Pk 34.5 -22.1 56.43 - - 68.2 -11.77 138 172 \Y

3 5.47 42.34 Pk 34.5 -22.1 54.74 - - 68.2 -13.46 138 172 \Y

7 5.47 33.04 RMS 34.5 -22.1 45.44 - - - - 138 172 \Y

8 5.47 33.13 RMS 34.5 -22.1 45.53 - 138 172 \%
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10778321-E2A

FCC ID: C3K1698

DATE: 2015-07-02

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL
125UL—RTF’ EMC: Chaoamber C 12 May Z815 26857 144
| Bondedge
Cuztomer: Microsoft
L 00 Project Number: 18778321 (15LB133)
ContigiEUT only (Radiated B1)
Mode: 882 11, 570@MHz
L T T M Lki: Tested bHI M. ND\tihg
o U g S SO SO AU OUNO ASRORDRS N
o O U O N SO SO SO SO NS
=
~.
] . N =.- e .- lHHinoo
o Peaok Limit CdBuU/m2
[ SO S ‘ _______________________________________________________________________________________________________________________________________________
2
it
550 T L e T,
5 S
T U SR U O SO SO AU SOOI N
5.7 12.5MH=z/ 5.825
Frequency (GHz)
Range (Gt REWVBL  Fefffittn  Det/Avg Type Swesp Plo  45ups]
1:5,7-5.805 HCEB)/M IET/ID FEAK/Por Rug(RMS)  Onsesthuto) GO R
Marker Frequency Meter Det AT0062 Amp/Cbl/FI Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad Reading (dBuv/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
1 5.725 43.98 Pk 34.6 -21.8 56.78 68.2 -11.42 45 222 H
2 5.726 46.79 Pk 34.6 -21.8 59.59 68.2 -8.61 45 222 H

Pk - Peak detector
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

VERTICAL
]ESUL_RTP EMC: Chaoamber C 12 May Z815 21:88:54
| | i | Bondedge
Cuztomer: Microsoft
115 “IProjeot Number: 18778321 C15LB133)
ConfigiEUT only (Radiated B1)
: ! : : Mode: 8602, 11a, 70@MHz
1TAS e L ,.‘ ,,,,,,,, Tested bH C M. Nolti ng
CE S—— S S S S S S S—
) SEEEEEREEEEE e ST EEEEEE E T ey EERE Ry SR TP R Rt e TR EEEEE R SRR EEEEE FEREE e L L e PR FEERRPPREREEOLTEEY EEPRRRRRREPRRES
=
-
7 ') SRS S O OO O SRS SN NS M
% Peak Limit CdBul/m2
[ Y SO U ..................
E
K ]
55 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, | “I.' ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
45| - i L
55 —_—_—_—_e -_-siiliiréiid et e’ it htooi
5.7 12 bMH=z/ 5.825
Frequency (GHz)
Renge (Giz) TEMBU  Ref/fitln Det/fg Tupe Suesp Pls 15ups/]
1:5.7-5.605 HCEELIN 1B FEAEFur Bwg(RMS)  Ofnsechutsl BRAL  HERH
Marker Frequency Meter Det AT0062 Amp/Cbl/FI Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad Reading (dBuv/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
1 5.725 40.03 Pk 34.6 -21.8 52.83 68.2 -15.37 138 171 Vv
2 5.727 44.19 Pk 34.6 -21.8 56.99 68.2 -11.21 138 171 Vv

Pk - Peak detector
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL PLOT
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

DATA
Marker | Frequency | Meter Det |AT0062 | Amp/Cbl | Corrected | Avg Limit | Margin | Peak Limit | PK Margin | UNII Non- | PK Margin | Azimuth | Height Polarity
(GHz) Reading (dB/m) | /Fitr/Pad | Reading |(dBuV/m)| (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)

1.84 57.07 PK3 30.8 -37.6 50.27 - - 74 -23.73 68.2 -17.93 167 174 H
2 * 3.666 59.83 PK3 33.2 -34.9 58.13 - - 74 -15.87 68.2 -10.07 223 164 H
*3.667 47.7 ADR 33.2 -34.9 46 54 -8 - - - - 223 164 H
3 *7.333 42.74 PK3 35.7 -28.4 50.04 - - 74 -23.96 68.2 -18.16 53 277 H
*7.333 34.1 ADR 35.7 -28.4 41.4 54 -12.6 - - - - 53 277 H
4 *11.003 41.36 PK3 37.7 -24.7 54.36 - - 74 -19.64 68.2 -13.84 204 205 H
*10.999 29.82 ADR 37.7 -24.7 42.82 54 -11.18 - - - - 204 205 H
5 1.827 58.45 PK3 30.6 -37.6 51.45 - - 74 -22.55 68.2 -16.75 21 249 \Y
6 *3.672 58.2 PK3 33.2 -34.8 56.6 - - 74 -17.4 68.2 -11.6 136 231 \
*3.667 46.48 ADR 33.2 -34.9 44.78 54 -9.22 - - - - 136 231 \
7 *7.333 42.74 PK3 35.7 -28.4 50.04 - - 74 -23.96 68.2 -18.16 32 194 \
*7.333 34.21 ADR 35.7 -28.4 41.51 54 -12.49 - - - - 32 194 \
8 *10.999 42.17 PK3 37.7 -24.6 55.27 - - 74 -18.73 68.2 -12.93 76 121 \
*11 29.83 ADR 37.7 -24.7 42.83 54 -11.17 - - - - 76 121 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK3 - U-NIl: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

MID CHANNEL PLOT

DATA
Marker | Frequency Meter Det | AT0062 (Amp/Cbl/Fl|Corrected| AvgLimit | Margin | Peak Limit | PK Margin | UNII Non- | PK Margin | Azimuth Height | Polarity
(GHz) Reading (dB/m) tr/Pad Reading | (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
1 1.857 54.88 PK3 31 -37.6 48.28 - - 74 -25.72 68.2 -19.92 103 335 H
2 *3.72 61.22 PK3 333 -34.3 60.22 - - 74 -13.78 68.2 -7.98 221 187 H
*3.72 49.45 ADR 333 -34.3 48.45 54 -5.55 - - - - 221 187 H
3 *7.44 41.72 PK3 35.7 -27.7 49.72 - - 74 -24.28 68.2 -18.48 64 204 H
*7.44 32.85 ADR 35.7 -27.7 40.85 54 -13.15 - - - - 64 204 H
4 *11.159 44.81 PK3 37.8 -25.1 57.51 - - 74 -16.49 68.2 -10.69 172 172 H
*11.16 31.65 ADR 37.8 -25.1 44.35 54 -9.65 - - - - 172 172 H
5 1.858 57.86 PK3 31 -37.6 51.26 - - 74 -22.74 68.2 -16.94 18 285 Vv
6 *3.72 61.21 PK3 333 -34.3 60.21 - - 74 -13.79 68.2 -7.99 141 233 Vv
*3.72 48.53 ADR 333 -34.3 47.53 54 -6.47 - - - - 141 233 Vv
7 *7.44 41.43 PK3 35.7 -27.7 49.43 - - 74 -24.57 68.2 -18.77 29 170 Vv
*7.44 31.72 ADR 35.7 -27.7 39.72 54 -14.28 - - - - 29 170 Vv
8 *11.158 43.12 PK3 37.8 -25.1 55.82 - - 74 -18.18 68.2 -12.38 72 102 Vv
*11.16 30.96 ADR 37.8 -25.1 43.66 54 -10.34 - - - - 72 102 Vv

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PKS3 - U-NII: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

HIGH CHANNEL PLOT

DATA
Marker | Frequency Meter Det AT0062 [Amp/Cbl| Corrected | Avg Limit | Margin | Peak Limit | PK Margin | UNII Non- | PK Margin | Azimuth | Height Polarity
(GHz) Reading (dB/m) |/Fitr/Pad| Reading |(dBuV/m)| (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuv/m)
1 1.896 51.29 PK3 31.5 -37.6 45.19 - - 74 -28.81 68.2 -23.01 170 197 H
2 *3.8 57.63 PK3 33.4 -33.9 57.13 - - 74 -16.87 68.2 -11.07 226 156 H
*3.8 47.29 ADR 33.4 -33.9 46.79 54 -7.21 - - - - 226 156 H
3 *7.6 42.01 PK3 35.8 -27 50.81 - - 74 -23.19 68.2 -17.39 54 184 H
*7.6 3291 ADR 35.8 -27 41.71 54 -12.29 - - - - 54 184 H
4 1.896 53.19 PK3 31.5 -37.6 47.09 - - 74 -26.91 68.2 -21.11 16 243 \"
5 *3.8 57.47 PK3 334 -33.9 56.97 - - 74 -17.03 68.2 -11.23 154 251 \"
*3.8 46.68 ADR 334 -33.9 46.18 54 -7.82 - - - - 154 251 \"
6 *76 40.3 PK3 35.8 -27 49.1 - - 74 -24.9 68.2 -19.1 255 253 \"
*76 30.12 ADR 35.8 -27 38.92 54 -15.08 - - - 255 253 \"

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK3 - U-NIl: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

9.8. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.6 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL

UL-RTF EMC:. Chamker C 19 May 2815 204319

125

Bondedge

| | | ; | Customer: Microsoft
[ e Project Number: 18778321 (15LB133)
: : : ; : ConfigiEUT only (Radiated B1)
; ; ; ; ; Mode: BHZ . 11nHTZB, 350UMHzZ
[ —— i b S ltibt Tested by: M. Nolting

3B

89
Ul

CdBul/m)
-
|9}

m
ul

Qveraée Limi% [dBuUAm]

e proebpeneens e e g g RTETIRITT  A  S Tn

)
Ul

T e e B -3 D

e

5,35 | | | 7 SHHz/ | | 5525
Frequency (GHz)

e (GHe) RBLUBLI Ref/ittn  Detffvg Tupe Suesp s 4fups Fange (BHz) RBUAIBY Ref/fttn  Det/hvg Type Ptz 45peithde P
I5355525 THC-6eB )/ 3H 187718 FEAK/Fqu* ﬁvg(RMSJ Jnseclhutol  BBAI MORH | 2:5.30-D.525 | MC-6idf)./ M 167718 AUERSFr PvgCRHS ZEmﬁec(Autnl i WBETRUE 4

Marker | Frequency | Meter Det AT0062 |Amp/Cbl/F| Corrected | Average | Margin |Peak Limit | PK Margin | Azimuth | Height | Polarity
(GHz) Reading (dB/m) Itr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) | (dBuV/m)

6 *5.456 32.6 RMS 34.5 -22.1 45 54 -9 - - 48 221 H

2 *5.458 43.86 Pk 345 -22.1 56.26 - - 74 -17.74 48 221 H

1 *5.46 42.39 Pk 345 -22.1 54.79 - - 74 -19.21 48 221 H

5 *5.46 31.91 RMS 34.5 -22.1 4431 54 -9.69 - - 48 221 H

4 5.469 49.3 Pk 345 -22.1 61.7 - - 68.2 -6.5 48 221 H

8 5.469 34.59 RMS 34.5 -22.1 46.99 - - - - 48 221 H

3 5.47 47.49 Pk 34.5 -22.1 59.89 - - 68.2 -8.31 48 221 H

7 5.47 33.5 RMS 34.5 -22.1 45.9 - - - 48 221 H

- indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

VERTICAL
UL-RTP EMC: Chomber C 129 May 2815 28:31:34

125

Bondedge

: : : : : Customer: Microsoft
[ e Project Mumber: 18778321 (15LB133
' ' ' ! ' ContigiEUT only (Radiated 617
; ; ; ; ; Mode: BHZ.11nHTZ2B, 552@MHz
[51GY T —— S S SO Tested by: M. Naolting

R MM Ll i

0
1

CdBul)/m)
.y
1

[mp
S

spjtvoree Liniy S

5,35 ‘ ‘ ‘ 17 BMHz/ ‘ ‘ R
Frequency (GHz)

Fonce () FGWUB)  Rel/fitln Dotiivg Tupe Gwemp Ms Fups|  Ronge (B RBABI  Ref/fbn Delffg Type Gem Pls Topollode P

Marker | Frequency | Meter Det AT0062 (Amp/Cbl/FI| Corrected | Average | Margin | Peak Limit | PK Margin | Azimuth | Height | Polarity
(GHz) Reading (dB/m) tr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) | (dBuV/m)
2 *5.454 43.48 Pk 34.5 -22.1 55.88 - - 74 -18.12 138 172 \Y
6 *5.456 32.15 RMS 34.5 -22.1 44.55 54 -9.45 - - 138 172 \Y
1 *5.46 40.46 Pk 34.5 -22.1 52.86 - - 74 -21.14 138 172 \Y
5 *5.46 31.74 RMS 34.5 -22.1 44.14 54 -9.86 - - 138 172 \Y
8 5.469 33.44 RMS 34.5 -22.1 45.84 - - - - 138 172 \Y
3 5.47 411 Pk 34.5 -22.1 53.5 - - 68.2 -14.7 138 172 \Y
4 5.47 47.08 Pk 34.5 -22.1 59.48 - - 68.2 -8.72 138 172 \Y
7 5.47 32.85 RMS 34.5 -22.1 45.25 - 138 172 \%
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL
125UL—RTF’ EMC: Chaoamber C 12 May Z815 2138 21
| | i | Bondedge
; ; H ; Customer: Microsoft
[ o e P (e et Number: 18778321 C150B133)
i i ; i ContigiEUT only (Radiated B1)
! ! ' ! Mode: 8B82.11nHT28, 5788MH=
1A e ,,,,,,,, Tested bHI M. ND\tihg
T
85 ................................................................................................................................................................................
=
~
s T T e
o Peaok Limit CdBuU/m2
[ TSRS SR, _______________________________________________________________________________________________________________________________________________
i
55T i
. i BB
S I R W W W N —
5.7 | | | T2 sMHzs | | 5825

Frequency (GHz)

Ronge (tz) TEWUBU  Ref/fttn Detfig Tupe Swegp Ple s/
153585 GBI E7ID FEAKFur Ag(RHS)  Znsechutol GBI K

Marker Frequency Meter Det AT0062 Amp/Cbl/Flt Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
1 5.725 44.67 Pk 34.6 -21.8 57.47 68.2 -10.73 49 224
2 5.725 46.97 Pk 34.6 -21.8 59.77 68.2 -8.43 49 224 H

Pk - Peak detector
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

VERTICAL
125UL—RTF’ EMC: Chaoamber C 12 May Z815 21:21:85
| | i | Bondedge
Cuztomer: Microsoft
115 “IProjeot Number: 18778321 C15LB133)
Config:EUT only (Radiated B1)
: ! : ' Mode: 882 11nHT28, 5788MHz
1TAS e L ,.‘ ,,,,,,,, Tested bH C M. Nolti ng
asfty. SSSOSSO SSSANS:SSSSSSIS SIS SO St S s S—
L T B Bt R O LEeCe e ERE PR o PTREe TSP PEE COPPREERERRPREE
=
~
A . T S T e e
% Peak Limit CdBul/m2
[ PSR SO e S e
= ;
i R S, ! 7Y S Qi Y B B B .
45 R = R . ., .-
= N N N WU W N N N —
5.7 | | | Tz 5MRz/ | | T 5.825
Frequency (GHz)
Range (Gt REWVBL  Fefffittn  Det/Avg Tupe Swsp Pls Aol
1:5,7-5.805 HCEB)/M  IET/ID FEAK/Fur Bug(RMS)  nsesthuto) GO R
Marker Frequency Meter Det AT0062 Amp/Cbl/FIt Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 5.725 41.35 Pk 34.6 -21.8 54.15 68.2 -14.05 140 170 \
2 5.743 43.25 Pk 34.6 -21.7 56.15 68.2 -12.05 140 170 Vv
Pk - Peak detector
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL PLOT

DATA
Marker | Frequency Meter Det AT0062 [Amp/Cbl/| Corrected | Avg Limit | Margin | Peak Limit |PK Margin| UNII Non- | PK Margin | Azimuth Height | Polarity
(GHz) Reading (dB/m) | Fltr/Pad | Reading | (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (cm)
(dBuVv) (dBuV/m) (dBuV/m)
1 1.83 53.19 PK3 30.7 -37.6 46.29 - - 74 -27.71 68.2 -21.91 0 149 H
2 *3.67 58.47 PK3 33.2 -34.8 56.87 - - 74 -17.13 68.2 -11.33 208 186 H
*3.67 46.08 ADR 33.2 -34.9 44.38 54 -9.62 - - - - 208 186 H
3 *7.33 43.49 PK3 35.7 -28.4 50.79 - - 74 -23.21 68.2 -17.41 40 227 H
*7.33 34.79 ADR 35.7 -28.4 42.09 54 -11.91 - - - - 40 227 H
4 *11.00 44.78 PK3 37.7 -24.7 57.78 - - 74 -16.22 68.2 -10.42 173 159 H
*11.00 32.76 ADR 37.7 -24.7 45.76 54 -8.24 - - - - 173 159 H
5 1.83 57.24 PK3 30.6 -37.7 50.14 - - 74 -23.86 68.2 -18.06 21 248 \Y
6 *3.67 56.68 PK3 33.2 -34.9 54.98 - - 74 -19.02 68.2 -13.22 149 226 \Y
*3.67 44.61 ADR 33.2 -34.9 42.91 54 -11.09 - - - - 149 226 \Y
7 *7.33 42.4 PK3 35.7 -28.4 49.70 - - 74 -24.30 68.2 -18.50 34 102 \Y
*7.33 33.47 ADR 35.7 -28.4 40.77 54 -13.23 - - - - 34 102 \Y
8 *11.00 40.24 PK3 37.7 -24.7 53.24 - - 74 -20.76 68.2 -14.96 71 127 \Y
*11.00 28.32 ADR 37.7 -24.7 41.32 54 -12.68 - - - - 71 127 \Y
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PKS3 - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

MID CHANNEL PLOT

DATA
Marker Frequency Meter Det AT0062 |Amp/Cbl/Fl| Corrected | Avg Limit | Margin | Peak Limit |PK Margin| UNII Non- [PK Margin| Azimuth | Height | Polarity
(GHz) Reading (dB/m) tr/Pad Reading | (dBuV/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (cm)
(dBuVv) (dBuv/m) (dBuV/m)
2 *3.72 60.71 PK3 333 -34.3 59.71 - - 74 -14.29 68.2 -8.49 220 157 H
*3.72 48.21 ADR 333 -343 47.21 54 -6.79 - - - - 220 157 H
6 *3.72 58.68 PK3 333 -34.3 57.68 - - 74 -16.32 68.2 -10.52 149 270 \
*3.72 46.68 ADR 333 -34.3 45.68 54 -8.32 - - - - 149 270 \
3 *7.44 42.62 PK3 35.7 -27.7 50.62 - - 74 -23.38 68.2 -17.58 59 191 H
*7.44 34.08 ADR 35.7 -27.7 42.08 54 -11.92 - - - - 59 191 H
4 *11.156 4491 PK3 37.8 -25.1 57.61 - - 74 -16.39 68.2 -10.59 178 105 H
*11.16 33.68 ADR 37.8 -25.1 46.38 54 -7.62 - - - - 178 105 H
7 *7.44 41.79 PK3 35.7 -27.7 49.79 - - 74 -24.21 68.2 -18.41 65 310 \Y
*7.44 31.55 ADR 35.7 -27.7 39.55 54 -14.45 - - - - 65 310 \Y
8 *11.16 41.87 PK3 37.8 -25.1 54.57 - - 74 -19.43 68.2 -13.63 65 147 \Y
*11.161 29.33 ADR 37.8 -25.1 42.03 54 -11.97 - - - - 65 147 \Y
1 1.855 53.78 PK3 31 -37.6 47.18 - - 74 -26.82 68.2 -21.02 354 158 H
5 1.857 55.56 PK3 31 -37.6 48.96 - - 74 -25.04 68.2 -19.24 214 195 \Y
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK3 - U-NIl: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: R10778321-E2A
FCC ID: C3K1698

DATE: 2015-07-02

HIGH CHANNEL PLOT

DATA
Marker | Frequency Meter Det AT0062 [Amp/Cbl/F| Corrected Avg Margin | Peak Limit |PK Margin| UNII Non- |PK Margin| Azimuth | Height | Polarity
(GHz) Reading (dB/m) | Itr/Pad Reading Limit (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (cm)
(dBuv) (dBuv/m) | (dBuv/ (dBuVv/m)
m)
1 1.894 52.04 PK3 315 -37.6 45.94 74 -28.06 68.2 -22.26 225 137 H
2 *3.8 58.85 PK3 334 -33.9 58.35 - - 74 -15.65 68.2 -9.85 222 178 H
*3.8 48.21 ADR 334 -33.9 47.71 54 -6.29 - - - 222 178 H
3 *7.6 41.75 PK3 35.8 -27 50.55 - - 74 -23.45 68.2 -17.65 53 211 H
*7.6 33.03 ADR 35.8 -27 41.83 54 -12.17 - - - - 53 211 H
4 1.895 52.2 PK3 315 -37.6 46.1 74 -27.9 68.2 -22.1 22 277 \"
5 *3.8 56.54 PK3 334 -33.9 56.04 - - 74 -17.96 68.2 -12.16 152 253 \"
*3.8 46.13 ADR 334 -33.9 45.63 54 -8.37 - - - 152 253 \"
6 *7.6 40.61 PK3 35.8 -27 49.41 - 74 -24.59 68.2 -18.79 14 140 \"
*7.6 30.03 ADR 35.8 -27 38.83 54 -15.17 14 140 \"

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PKS3 - U-NII: Maximum Peak

ADR - U-NIl AD primary method, RMS average
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

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

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL
o5 UL-RTF EMC: Chamher C 19 May 2815 Z2:21:18
: : : ‘ Eondedge
Customer: Microsoft
L Project Number; 18778321 (15
Contig:EUT only (Radioted B
: : : : : Made: 802 11a, 5745MHz
] S SO SO SO SR Tested by: M. Nolting

e

5 625 ' ' ' ‘ T3MH=/ ' ‘ ' ' 5 /55
Frequency (GHz?

Range (BHz) FEWEL  Ref/fttn  Det/fvg Tupe Sussp  Fis  dups/
IEBEETE -GN W8 FEAKFr Ag(RMS)  Mnsecthuto) 8901 MAXH

Marker Frequency Meter Det AT0062 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) EIRP
1 5.725 -48.22 Pk 34.6 -21.8 11.8 -23.62 -17 -6.62 47 232 H
2 5.725 -45.15 Pk 34.6 -21.8 11.8 -20.55 -17 -3.55 47 232 H

Pk - Peak detector
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REPORT NO: R10778321-E2A

FCC ID: C3K1698

DATE: 2015-07-02

VERTICAL

12 May Z815

2213743

20

18

UL-RTF EMC: Chaomher C

Made:

Customer:
“IProject Number:
ConfigiEUT only (Ra

Bondedge

BA2 tla,

Tested bHI M. Nalti ng

Microsoft
1B7¥8321 C15LB133)

iated B11

5745MHz=

— 6 B ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
— 7 Ej ...................................................................................................................................................................................
5. 625 1 3MHz/ 5. /55
Frequency (GHz)
Renge (6Hz) REWUEL  Refifitin  Det/Mg Tupe Snesp Pls  45ups/]
1:5. 625575 HC-6eB)/3H B/18 FEAK/Pur Aeg(RM3)  JdnsecChuto] BRAL  HAXH
Marker Frequency Meter Det AT0062 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) EIRP
2 5.724 -50.25 Pk 34.6 -21.8 11.8 -25.65 -17 -8.65 140 176 \%
1 5.725 -54.52 Pk 34.6 -21.8 11.8 -29.92 -17 -12.92 140 176 \%

Pk - Peak detector
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL
ZBUL_RTP EMC: Chamber C 28 May 2815 gy 2524
| | | i | Bondedge
; ; ; ; | Cuztomer: Microsoft
L T YT 7 S Project Number: 10778321 C15LEB1331
i i ; i ContigiEUT only (Radiated B1)
: : : : : Mode: 882 11, 5B25MHz
s S ,,,,,,,, Tested bH C M. Nolti ng
— '] B ...............................................................................................................................................................................
| T L. | S @ i,
Peak Limit C[dBm)
3 H '
a ol
L S e e
[EN) o
_48 .......................................................
,5@ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
| R
G e S R O . -
5.8 ZUMH=z/ &)
Frequency (GHz)
Renge (6Hz) REWUEL  Refifitin  Det/fg Tupe Snesp Pls 45ups]
1:5.8-5 1HC-6eB)/3H B/18 FEAK/Pur Aeg(RM3)  JdnsecChuto] BRAL  HAXH
Marker Frequency Meter Det AT0062 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) EIRP
1 5.85 -56.5 Pk 34.9 -21.2 11.8 -31 -17 -14 42 202 H
3 5.855 -53.92 Pk 349 -21.2 11.8 -28.42 -17 -11.42 42 202 H
2 5.861 -57.75 Pk 34.9 -21.2 11.8 -32.25 -27 -5.25 42 202 H

Pk - Peak detector
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REPORT NO: R10778321-E2A
FCC ID: C3K1698

DATE: 2015-07-02

VERTICAL
-3 UL-RTF EMC: Chamber C 28 May 2815 %1 B ]
| | i Bondedge
‘ ‘ : Customer: Microsoft
L . Froject Number: 10778321 C135LB1331
Config:EUT only (Radiated B1)
: : Mode: 882 11a, 5825MH=z
s ,.‘ ,,,,,,,, Tested bHI M. Nalti ng
0 05 S S SO S
B | SSRGS ———
Peok Liimit CdBm? i
NI U . TN SO S N RO A N N
L 3 g
D 3 '
@ :
_48 ............................................. 0 R V.
,5@ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
768 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
_7B ...................................................................................................................................................................................
5.8 ZUMH=z/ &)
Frequency (GHz)
Renge (Giz) TEMBU  Ref/fitln Det/fg Tupe e Pls 15ups/]
1:5.8-5 HC-6eB)/3H B/18 FEAK/Pur Aeg(RM3)  JdnsecChuto] BRAL  HAXH
Marker Frequency Meter Det AT0062 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) EIRP
1 5.85 -63.03 Pk 34.9 -21.2 11.8 -37.53 -17 -20.53 140 186 \%
3 5.857 -59.97 Pk 349 -21.2 11.8 -34.47 -17 -17.47 140 186 \%
2 5.981 -64.74 Pk 35.2 -21 11.8 -38.74 -27 -11.74 140 186 \%

Pk - Peak detector
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

HARMONICS AND SPURIOUS EMISSIONS (1-18GHz)

LOW CHANNEL PLOT

DATA
Marker | Frequency Meter Det AT0062 [Amp/Cbl/| Corrected | Avg Limit | Margin | Peak Limit |PK Margin| UNII Non- | PK Margin | Azimuth Height | Polarity
(GHz) Reading (dB/m) | Fltr/Pad | Reading | (dBuV/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
1 1.913 50.38 PK3 31.5 -37.5 44.38 - - 74 -29.62 68.2 -17.82 342 282 H
2 *3.83 56.43 PK3 33.5 -34.4 55.53 - - 74 -18.47 - - 223 149 H
*3.83 46.75 ADR 33.5 -34.4 45.85 54 -8.15 - - 223 149 H
3 *7.66 42.67 PK3 35.8 -27.7 50.77 - - 74 -23.23 - - 57 185 H
*7.66 3491 ADR 35.8 -27.7 43.01 54 -10.99 - - - - 57 185 H
1.913 52.14 PK3 31.5 -37.5 46.14 - - 74 -27.86 68.2 -22.06 26 179 \Y
*3.83 55.77 PK3 33.5 -34.4 54.87 - - 74 -19.13 - - 151 289 \Y
*3.83 46.33 ADR 33.5 -34.4 45.43 54 -8.57 - - - - 151 289 \Y
6 *7.659 41.78 PK3 35.8 -27.7 49.88 - - 74 -24.12 - - 188 192 \Y
*7.66 32.23 ADR 35.8 -27.7 40.33 54 -13.67 - - - - 188 192 \Y

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK3 - U-NIl: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

MID CHANNEL PLOT

DATA
Marker | Frequency Meter Det AT0062 |Amp/Cbl/| Corrected | AvgLimit | Margin | Peak Limit | PK Margin | UNII Non- |PK Margin| Azimuth | Height | Polarity
(GHz) Reading (dB/m) | Fltr/Pad Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuv/m)
1 1.93 49.92 PK3 315 -37.5 43.92 - - - - 68.2 -24.28 349 288 H
2 *3.877 60.89 PK3 33.6 -34.5 59.99 - - 74 -14.01 - - 0 235 H
*3.875 38.84 ADR 33.6 -34.6 37.84 54 -16.16 - - - - 0 235 H
3 *4.827 58.43 PK3 34.1 -32.2 60.33 - - 74 -13.67 - - 76 207 H
*4.825 37.63 ADR 34.1 -32.2 39.53 54 -14.47 - - - - 76 207 H
6.736 54 PK3 35.7 -28.6 61.1 - - - - 68.2 -7.1 47 277 H
5 *7.713 42.69 PK3 35.8 -28 50.49 - - 74 -23.51 - - 43 206 H
*7.713 35.16 ADR 35.8 -28 42.96 54 -11.04 - - - - 43 206 H
1.934 49.92 PK3 315 -37.5 43.92 - - - - 68.2 -24.28 38 129 \
7 *3.856 56.51 PK3 335 -34.7 55.31 - - 74 -18.69 - - 151 220 \
*3.857 45.85 ADR 335 -34.7 44.65 54 -9.35 - - - - 151 220 \
8 *4.828 60.11 PK3 34.1 -32.2 62.01 - - 74 -11.99 - - 105 140 \
*4.827 38.1 ADR 34.1 -32.2 40 54 -14 - - - - 105 140 \
9 6.734 50.7 PK3 35.7 -28.6 57.8 - - - - 68.2 -10.4 77 241 \
10 *7.713 42.26 PK3 35.8 -28 50.06 - - 74 -23.94 - - 208 234 \
*7.713 33.39 ADR 35.8 -28 41.19 54 -12.81 - - - - 208 234 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK3 - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

HIGH CHANNEL PLOT

UL-RTF EMC: Chaomkher C 21 May 2815 16:47:14

115

Rodioted Emissiorns 3-Meters

Customer: Microsaoft

Project Mumber: 18778321 C15LE133)
CDH{igIEUT DH\H (Radiated A1)
Made:| 882. 1 1a, 282%MH=z

Teatald by: M, Nolting

a0
]

~J
)

CdBuld/m)
an
o

Ul
o

I
&)

Frequency (GHz)

Ronge (6Hz) WEWUBN  Ref/fittn  Det/fivg Tupe Sweep Pie d5ps/  Range (6Hz) REUABH  Ref/Atn  Det/Avy Tupe Sueep Phs  Fips/Mode P
1:1-5.58 HE-6cB)/ 3k a1/ PEAK/Pur fvg(RMS)  [SEmeectfutod GBBI  HAXH

5:6.15-18 GBI/ BI/B PEAK/Pur AoglRMS)  dSdnsectiulo) 108k WidH 8
3585615 HC-6eB)/ 38k 187718 FEAK/Pur Aeg(RMS)  dinsecChuto) SHBL  MAKH

DATA
Marker | Frequency | Meter | Det | AT0062 |Amp/Cbl/F|Corrected| Avg Limit | Margin | Peak Limit PK UNII Non- PK Azimuth | Height | Polarity
(GHz) |Reading (dB/m) Itr/Pad | Reading | (dBuV/m) | (dB) |(dBuV/m)| Margin |Restricted | Margin | (Degs) | (cm)
(dBuv) (dBuv/m) (dB) |(dBuv/m)| (dB)
1 *3.891 64.51 PK3 33.6 -34.3 63.81 - - 74 -10.19 - - 218 196 H
*3.883 47.25 ADR 33.6 -34.5 46.35 54 -7.65 - - - - 218 196 H
2 *4.853 67.97 PK3 34.1 -32 70.07 - - 74 -3.93 - - 68 219 H
*4.857 43.74 | ADR 34.1 -32 45.84 54 -8.16 - - - - 68 219 H
3 *3.887 63.56 PK3 33.6 -34.4 62.76 - - 74 -11.24 - - 165 236 \%
*3.883 46.02 | ADR 33.6 -34.5 45.12 54 -8.88 - - - - 165 236 \%
4 *4.853 67.95 PK3 34.1 -32 70.05 - - 74 -3.95 - - 113 101 \%
*4.855 44.01 ADR 34.1 -32 46.11 54 -7.89 - - - - 113 101 \Y
7 6.784 52.54 PK3 35.6 -28.9 59.24 - - - - 68.2 -8.96 214 261 \%
5 6.785 54.53 PK3 35.6 -28.8 61.33 - - - - 68.2 -6.87 56 203 H
6 7.766 42.59 PK3 35.8 -27 51.39 - - - - 68.2 -16.81 44 199 H
8 7.766 42.01 PK3 35.8 -27 50.81 - - - - 68.2 -17.39 212 329 \%
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
PK3 - U-NIl: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

9.10. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.8 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL
EBUL*RTF’ EMC: Chaoamber C 19 May 2815 ~3:38:.39
: : : ‘ ‘ Eondedge
Customer: Microsoft
L L Project MNumber: 18778321 C15LE133)
Config:EUT only (Radiated B
: ; : ; : Mode: 8HZ2 11nHT28, 5745MH=
) S —— S SO SO SRS SR Tested by M. Nalting
71 B ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
728 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

PeakéLimit

5 625 ' ' ' ‘ 13MH=/ ' ‘ ' ' 5755
Freguency (GHz)

Range (Gt} TR Ref/fittn  Del/fvg Tupe Sup Ple s
I5.655TF  HCGBNHN  B10 FEAKPar gD OBnsecUhutol BEBI MK

Marker Frequency Meter Det AT0062 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) EIRP
2 5.724 -47.92 Pk 34.6 -21.8 11.8 -23.32 -17 -6.32 45 232 H
1 5.725 -50.85 Pk 34.6 -21.8 11.8 -26.25 -17 -9.25 45 232 H

Pk - Peak detector
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REPORT NO: R10778321-E2A

FCC ID: C3K1698

DATE: 2015-07-02

VERTICAL

12 May Z815

23:54: 32

20

18

UL-RTF EMC: Chaomher C

Made:

Bondedge

Customer:
“IProject Number:
ConfigiEUT only (Ra
802 .1 1nHTZ28,

Tested bHI M. ND\tiwg

Microsoft

iated B11
H745MH=

1@7¥B8321 C15LB133)

R :

—-6H
B S S S S S O SOOI
5. 625 1 3MHz/ 5. /55
Frequency (GHz)
Renge (6Hz) REWUEL  Refifitin  Det/Mg Tupe Snesp Pls  45ups/]
1:5. 625575 HC-6eB)/3H B/18 FEAK/Pur Aeg(RM3)  JdnsecChuto] BRAL  HAXH
Marker Frequency Meter Det AT0062 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) EIRP
1 5.725 -52.39 Pk 34.6 -21.8 11.8 -27.79 -17 -10.79 177 \%
2 5.725 -49.56 Pk 34.6 -21.8 11.8 -24.96 -17 -7.96 177 \%

Pk - Peak detector
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL
ZBUL_RTP EMC: Chamber C 28 May 2815 gy 38 24
| | | i | Bondedge
; ; ; | Cuztomer: Microsoft
L TR P i e e Project Number: 10778321 C15LEB1331
i i ; i ContigiEUT only (Radiated B1)
: : : : : Mode: 882 11nHT28, 5825MH=z
s ,,,,,,,, Tested bH C M. Nolti ng
— '] B ................................................................................................................................................................................
_ZB SR N | e AR B T
Peak Limit C[dBm)
3 H '
aQ
1 T
!
I!f‘
_48 "'""""'""“""""""""“-"""""""" 1" [ i
| R
| R
G e S R O . -
5.8 ZUMH=z/ &)
Frequency (GHz)
Renge (6Hz) REWUEL  Refifitin  Det/fg Tupe Snesp Pls 45ups]
1:5.8-5 1HC-6eB)/3H B/18 FEAK/Pur Aeg(RM3)  JdnsecChuto] BRAL  HAXH
Marker Frequency Meter Det AT0062 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) EIRP
1 5.85 -56.42 Pk 34.9 -21.2 11.8 -30.92 -17 -13.92 43 199 H
3 5.854 -53.89 Pk 349 -21.2 11.8 -28.39 -17 -11.39 43 199 H
2 5.86 -60.78 Pk 34.9 -21.2 11.8 -35.28 -27 -8.28 43 199 H

Pk - Peak detector
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

VERTICAL
UL-RTP EMC: Chomber C 20 Moy 2815 BB:44:54

20
Bondedge

| | | ; ; Customsr: Microsoft
L [ s S Froject Number: 18778321 C15LE133)
‘ : : ; i ConfigiEUT only (Radiated B1)
Mode: 882 11nHT28, 5825MHz

e [ S A ,.‘ ,,,,,,,, Tested bH C M. Nolti ng
— '] @ ...............................................................................................................................................................................
ST OSSR SO SRR uhmmmmm“mmmmm+mmmmm@ _________________________________________________________________________________________
Peok Liimit CdBm?
B3 | ] S SRt SN SRR SNSRI ISR SRS NS
- e |
™ : =
SR, SRUOSS SNSRI SO T O SOV SO OO U A O .
-5 R B B L
[ R B
] — S i il B i
5.8 ZUMH=z/ &)
Frequency (GHz)
Renge (Giz) TEMBU  Ref/fitln Det/fg Tupe Suesp Pls 15ups/]
1:5.8-5 HC-6eB)/3H B/18 FEAK/Pur Aeg(RM3)  JdnsecChuto] BRAL  HAXH
Marker Frequency Meter Det AT0062 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) EIRP
1 5.85 -62.92 Pk 349 -21.2 11.8 -37.42 -17 -20.42 140 187 \%
3 5.857 -61.01 Pk 349 -21.2 11.8 -35.51 -17 -18.51 140 187 \%
2 5.956 -64.8 Pk 35.2 -21.1 11.8 -38.9 -27 -11.9 140 187 \%
Pk - Peak detector
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL PLOT

5UL*RTF’ EMC: Chamker C 21 Moy 2815 281746

Rodiated Emissions 3-Meters

Cusztomer: Micreosoft

Project Number: 1@778321 C15LEB133)
Canf igiEUT only (Radiated B12
MDdEl BHZ. 11nHTZ28, 5745MHz

Tested by: M. ND|ting

o0
Ul

Peok Limit CdBUU/m) E § § |§ §

UNII Nen-Restricted CdButd/m)

~
o)}

CadBul/m)
)]
8]

1
1

S
N

1o
Freguency (GHz)

Farge () RGWVBl  Rel/itin Debifvg Type Swem  Fir Fwps/M|  Fange (G FBEU  Ref/fin Detivg Tgpe g Pta Fpsiode Fo
1150 IHC-GdE) B BB PEMFe RuglRNS)  {SEnsecthuto) GOEL

5:6.15-18 MG/ W8 PEAKPur AugtRM)  Sdusectiuta) I HEH -
356605 INCEEVIK IR FERPr gD dlnseoCiut) 5OBI WH

DATA
Marker | Frequency | Meter | Det | AT0062 |Amp/Cbl/F| Corrected | Avg Limit | Margin | Peak Limit PK UNII Non- PK Azimuth| Height | Polarity
(GHz) |Reading (dB/m) Itr/Pad Reading | (dBuV/m)| (dB) |(dBuV/m)| Margin |Restricted| Margin | (Degs) | (cm)
(dBuv) (dBuv/m) (dB) (dBuv/m) (dB)
2 *3.83 56.75 PK3 33.5 -34.4 55.85 - - 74 -18.15 - - 216 189 H
*3.83 48.14 | ADR 335 -34.4 47.24 54 -6.76 - - - - 216 189 H
4 *3.83 54.6 PK3 33.5 -34.4 53.7 - - 74 -20.3 - - 142 248 \
*3.83 46.5 ADR 33.5 -34.4 45.6 54 -8.4 - - - - 142 248 \
5 *7.66 42.89 PK3 35.8 -27.7 50.99 - - 74 -23.01 - - 51 192 H
*7.66 35.16 | ADR 35.8 -27.7 43.26 54 -10.74 - - - - 51 192 H
6 *7.66 41.45 PK3 35.8 -27.7 49.55 - - 74 -24.45 - - 184 168 Y
*7.66 32.78 | ADR 35.8 -27.7 40.88 54 -13.12 - - - - 184 168 Y
3 1.923 52.26 PK3 31.5 -37.5 46.26 - - - - 68.2 -21.94 29 160 Y
1 1.914 51.73 PK3 31.5 -37.5 45.73 - - - - 68.2 -22.47 225 130 H
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
PK3 - U-NIl: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

MID CHANNEL PLOT

UL-RTF EMC:. Chamker C 21 Moy 2815 21:40:54
: I ‘ Rodiated Emissions 3-Meters

115

Customer: Microsoft

Froject MNumber: 1@778321 C15LEB133)
CDm{iglEUT DH\H (Rodioted B1)
Mode:| 8B2. 1 1nHTZ28, 3783MHz

TE&“LEI::I by: M. Nolting

oo
)]

~
n

CdBul/m)
ay
[9]]

9]
o

N
(@)

Freguency (GHz)

Range (G2 REUBL  Ref/Min  Del/fig Type Swesp  Ple  Wiwps/M  Ronge GHo) FBWABM  Ref/Atin Det/vy Tupe Swep  Pla tpsMode  Po
115,08 GBI/ PEAK/Far Rvg(BHS)  1S6nsectiuto) GBI A

5:6.15-18 IHC-BE)/3B 67/ PEAKPr Aug(RMS)  AdsecCfuta) I MAIH 0
3:5.88-6.15 IMC-BdB)/30k  1AFAB PEAKPur AwglRHS)  dlnsec(hsta) SOEI HAMH

DATA
Marker | Frequency | Meter | Det | AT0062 |Amp/Cbl/F|Corrected| Avg Limit | Margin | Peak Limit PK UNII Non- PK Azimuth | Height | Polarity
(GHz) |Reading (dB/m) | Itr/Pad | Reading | (dBuV/m)| (dB) |(dBuV/m)| Margin |Restricted| Margin | (Degs) | (cm)
(dBuv) (dBuv/m) (dB) |(dBuv/m)| (dB)
1 *3.863 57.03 PK3 33.5 -34.7 55.83 - - 74 -18.17 - - 215 184 H
*3.857 46.97 ADR 33.5 -34.7 45.77 54 -8.23 - - - - 215 184 H
2 *4.83 59.59 PK3 34.1 -32.1 61.59 - - 74 -12.41 - - 72 222 H
*4.827 35.72 ADR 34.1 -32.2 37.62 54 -16.38 - - - - 72 222 H
3 *3.866 56.6 PK3 33.5 -34.7 55.4 - - 74 -18.6 - - 161 223 \%
*3.857 46.21 ADR 33.5 -34.7 45.01 54 -8.99 - - - - 161 223 \%
4 *4.833 56.69 PK3 34.1 -32 58.79 - - 74 -15.21 - - 111 121 \Y
*4.825 34.77 ADR 34.1 -32.3 36.57 54 -17.43 - - - - 111 121 \Y
6 *7.713 42.95 PK3 35.8 -28 50.75 - - 74 -23.25 - - 48 189 H
*7.713 35.74 | ADR 35.8 -28 43.54 54 -10.46 - - - - 48 189 H
8 *7.713 423 PK3 35.8 -28 50.1 - - 74 -23.9 - - 212 321 \%
*7.713 33.72 | ADR 35.8 -28 41.52 54 -12.48 - - - - 212 321 \%
5 6.742 53.7 PK3 35.7 -28.7 60.7 - - - - 68.2 -7.5 57 193 H
7 6.744 51.18 PK3 35.7 -28.7 58.18 - - - - 68.2 -10.02 223 271 \%
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
PK3 - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: R10778321-E2A
FCC ID: C3K1698

DATE: 2015-07-02

HIGH CHANNEL PLOT

UL-RTP EMC: Chomker C

21 Moy 2815 19:12.28
Radiated Emissions 3-Meters

115

Microsoft
18778321 C15LB133)
(Rodicted H12

Customer:
Project Mumber:
ContigiEUT only
Mode:| 882. 1 InHTZB, 5825MHz
TEEtJd bg: M. ND|ting

o0
)]

Peok Limit C(dBUU/m) | | 3 o
SN NSNS SN NS SR |

UNTT Nom-Restricted CdBuli/m) ]

fvg Limit C(dBul/m)

~
o

[a]]
9]

CdBul/m3

1
U1

I
N

\ n
i s s ‘},‘\""I v
e

Freguency (GHz)

Rarge (GHz)
11508

REW/UEY
IHC-6elf) /30

Ref/ittn  De/fvg Type Suer
@B PP Rl Aute

Fis et
[

Range Gzl FBWABN  Ref/Atin Detdivg Type G Pla Fpslfade Fo

5:6,15-18 1H-6aB) 3k ara PEAK/Pur FrglRHS)  futo 18 e -

35,886 .15 IMC-BdB) 38k 1B7AR PEAKPur AuglRHS)  Aute 5Bl HAH

DATA
Marker | Frequency | Meter | Det | AT0062 [Amp/Cbl/F|Corrected| Avg Limit | Margin | Peak Limit PK UNII Non- PK Azimuth | Height | Polarity
(GHz) |Reading (dB/m) | Itr/Pad | Reading | (dBuV/m)| (dB) |(dBuV/m)| Margin |Restricted| Margin | (Degs) | (cm)
(dBuv) (dBuv/m) (dB) |[(dBuv/m)| (dB)
1 *3.889 65.05 PK3 33.6 -34.4 64.25 - - 74 -9.75 - - 217 196 H
*3.883 47.26 | ADR 33.6 -34.5 46.36 54 -7.64 - - - - 217 196 H
2 *4.85 65.57 PK3 341 -31.9 67.77 - - 74 -6.23 - - 65 219 H
* 4.856 42.75 | ADR 341 -32 44.85 54 -9.15 - - - - 65 219 H
3 *3.892 64.9 PK3 33.6 -34.3 64.2 - - 74 -9.8 - - 165 236 \"
*3.883 45.82 | ADR 33.6 -34.5 44.92 54 -9.08 - - - - 165 236 \"
4 *4.851 66.59 PK3 341 -31.9 68.79 - - 74 -5.21 - - 116 101 \"
*4.853 42.61 | ADR 341 -31.9 44.81 54 -9.19 - - - - 116 101 \"
7 6.785 50.07 PK3 35.6 -28.8 56.87 - - - - 68.2 -11.33 215 261 \%
5 6.794 55.14 PK3 35.6 -28.7 62.04 - - - - 68.2 -6.16 55 203 H
6 7.767 42.41 PK3 35.8 -27 51.21 - - - - 68.2 -16.99 45 194 H
8 7.767 41.35 PK3 35.8 -26.9 50.25 - - 68.2 -17.95 212 329 \%

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

PK3 - U-NIl: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

9.11. WORST-CASE BELOW 1 GHz

9.11.1. SPURIOUS EMISSIONS 30 TO 1000 MHz (5GHz WORST-CASE
CONFIGURATION)

HORIZONTAL & VERTICAL PLOT:

DATA
Marker | Frequency Meter Det AT0066 Amp/Cbl (dB) | Corrected QPk Limit Margin | Azimuth | Height | Polarity
(MHz) Reading (dB/m) Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
3 * 74.2425 33.93 Pk 8.1 -31.1 10.93 40 -29.07 0-360 100 H
7 * 408.7 44.07 Pk 16 -29.4 30.67 46.02 -15.35 0-360 101 H
1 31.445 29.32 Pk 20.7 -31.6 18.42 40 -21.58 0-360 200 H
2 47.2125 37.62 Pk 9.2 -31.4 15.42 40 -24.58 0-360 300 H
4 160.0075 35.12 Pk 12.1 -30.4 16.82 43.52 -26.7 0-360 300 H
5 320 41.16 Pk 14 -29.7 25.46 46.02 -20.56 0-360 101 H
6 380 44.19 Pk 15.1 -29.5 29.79 46.02 -16.23 0-360 101 H
8 560 36.86 Pk 18.5 -28.8 26.56 46.02 -19.46 0-360 200 H
9 640 35.49 Pk 19.7 -28.7 26.49 46.02 -19.53 0-360 101 H
10 720 34.23 Pk 20.5 -28.7 26.03 46.02 -19.99 0-360 101 H
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

9.12. WORST-CASE ABOVE 18 GHz

9.12.1. SPURIOUS EMISSIONS 18 TO 26 GHz (5GHz WORST-CASE
CONFIGURATION)

HORIZONTAL & VERTICAL PLOT:
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REPORT NO: R10778321-E2A

FCC ID: C3K1698

DATE: 2015-07-02

DATA
Trace Markers

Marker | Frequency | Meter | Det Horn Amp/Cbl | Corrected | Avg Limit | Margin | Peak Limit PK UNII Non- PK Azimuth | Height | Polarity
(GHz) |Reading AT0063 (dB) Reading |[(dBuV/m)| (dB) |(dBuV/m)| Margin |Restricted| Margin | (Degs) | (cm)
(dBuv) (dB/m) (dBuVv/m) (dB) |(dBuV/m)| (dB)
1 *18.34 | 44.04 | PK3 32.2 -33.2 43.04 - 74 -30.96 68.2 -25.16 91 190 H
*18.345 | 32.81 | ADR 32.2 -33.2 31.81 54 -22.19 - - - - 91 190 H
2 *19.372 | 44.26 | PK3 32.6 -32.9 43.96 - 74 -30.04 68.2 -24.24 63 188 H
*19.367 | 32.87 | ADR 32.6 -32.9 32.57 54 -21.43 - - - 63 188 H
3 *22.208 | 44.25 | PK3 36.2 -32 48.45 - - 74 -25.55 68.2 -19.75 174 166 H
*22.207 | 32.52 | ADR 36.2 -32 36.72 54 -17.28 - - - 174 166 H
4 *18.905 | 44.31 | PK3 32,5 -33 43.81 - 74 -30.19 68.2 -24.39 350 181 \Y
*18.904 | 32.72 | ADR 32,5 -33 32.22 54 -21.78 - - - - 350 181 \Y
5 *22.087 | 45.83 | PK3 36.8 -32.1 50.53 - 74 -23.47 68.2 -17.67 205 160 \Y
*22.086 | 32.75 | ADR 36.8 -32.1 37.45 54 -16.55 - - - 205 160 \Y
6 *23.756 | 44.92 | PK3 335 -30.5 47.92 - - 74 -26.08 68.2 -20.28 265 180 \Y
*23.757 | 32.76 | ADR 335 -30.5 35.76 54 -18.24 265 180 \Y

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK3 - U-NII: Maximum Peak

ADR - U-NIl AD primary method, RMS average
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

9.12.2. SPURIOUS EMISSIONS 26 TO 40 GHz (5GHz WORST-CASE
CONFIGURATION)

HORIZONTAL & VERTICAL PLOT:

UL-RTP EMC: Chamker C 22 Moy 2815 18:45: 38

115

Rodioted Emissions 3-Meters

: Customer: Microsoft
1as Project Number: 18778321 CI5LE133)
Contig: EUT only (Rodioted B1)
Mode: Warst-cose 5G bond

a5 Tested by: M. Nolting

85

Feook. Limlt. LdBullim). ...
UNTIT Non—Restricted (HBUU/m)

~
o)

-
E
.
=
3 65
o
el
z

1
[

4

N
7]

Frequency (GHz)

Rarge (GHz) FBMABU  Ref/fttn Det/Avg Tupe Suezp Pts 1Mo Ronge (Gt REUVEN  Reisittn Deb/fvg Tupe Sweep Pt d5palfode Pog
1:26.5-48 HC-GB)/H 812 FEA/Pur fuglRMS)  futo 1% MM
2:26.5-4 HCGB)/H  BH2  FEAPur uglMS)  fulo 1% M
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REPORT NO: R10778321-E2A DATE: 2015-07-02
FCC ID: C3K1698

DATA

Trace Markers

Marker | Frequency | Meter | Det Horn Amp/Cbl |Corrected| Avg Limit | Margin | Peak Limit PK UNII Non- PK Azimuth | Height | Polarity
(GHz) |Reading AT0061 (dB) Reading | (dBuV/m) | (dB) [(dBuV/m)| Margin |Restricted | Margin | (Degs) | (cm)
(dBuv) (dB/m) (dBuVv/m) (dB) |(dBuV/m)| (dB)
3 *39.854 | 45.68 PK3 38.3 -31.4 52.58 - - 74 -21.42 - - 326 176 H
*39.855 | 34.09 | ADR 38.3 -31.4 40.99 54 -13.01 - - - - 326 176 H
6 *39.748 | 46.14 PK3 38.4 -31.7 52.84 - - 74 -21.16 - - 115 164 \%
*39.747 | 34.28 | ADR 38.4 -31.7 40.98 54 -13.02 - - - - 115 164 Vv
4 26.855 47.41 Pk 35.7 -36.9 46.21 - - - - 68.2 -21.99 0-360 150 Vv
1 29.837 45.91 Pk 36.2 -35.5 46.61 - - - - 68.2 -21.59 0-360 150 H
5 37.964 46.32 Pk 37.8 -34.9 49.22 - - - - 68.2 -18.98 0-360 175 Vv
2 38.005 46.6 Pk 37.7 -34.8 49.5 - - - - 68.2 -18.7 0-360 175 H
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
PK3 - U-NII: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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