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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: 2015-05-14 to 2015-05-19

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C 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
L orniear—ctol Dol %2) A 777

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, ANSI C63.10-20009.

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 +/-1.5dB
Spurious emissions, conducted +/- 1.46 dB
Radiated Emissions (30-1000 MHZz) +/- 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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FCC ID: C3K1698

DATE: 2015-07-02

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 peak conducted output power as follows:

Frequency Range Mode Output Power| Output Power
(MHz) (dBm) (mW)
2412 - 2462 802.11g 19.05 80.35
2412 - 2462 802.11n HT20 19.25 84.14

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

Frequency Range Mode Output Power| Output Power
(MHz) (dBm) (mW)
2412 - 2462 802.11g 8.12 6.49
2412 - 2462 802.11n HT20 8.48 7.05
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an integral antenna, with a maximum gain of -0.3 dBi.

5.4. 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 emissions 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 X orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in X orientation.

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

802.11g mode: 6 Mbps
802.11n HT20mode: MCSO
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FCC ID: C3K1698

DATE: 2015-07-02

5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List

Description Manufacturer Model Serial Number FCCID

Laptop Lenovo T440 N/A TPOOO50A

AC/DC adapter Lenovo DCWP MMC 170W N/A

20V
External DC Source Circuit Specialist |CS13005X5 - -
I/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 uUsB 1 usB Shielded <3 None.

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

TEST SETUP

The EUT was configured as table top equipment during the tests. During Conducted Emissions
testing, the EUT was connected to a laptop to change modes/channels and 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

Spectrum Analyzer
or Power Sensor

Coax cable

3vDC
Source

AC Adapter

1

AC Source
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Radiated

=

AC Source
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FCC ID: C3K1698

DATE: 2015-07-02

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
ATOOss | Hybrid Broadband | g0 o IB1 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)
ATooe3 | Hom Antenna, 18- ARA MWH-1826/B 2014-07-23 | 2015-07-31
26.5GHz
Gain-Loss Chains
SAC_G Gain-Loss string for
(Hybrid) Hvrbid antennagat am 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 : .
(BOM) ﬁar'g;c'j“;istesrt‘rr:gga‘;"ém 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 I/Ieerpe‘?/ Humid/Pressure | ;e 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

Eqwlrl)Dment Description Manufacturer | Model Number Last Cal. | Next Cal.
Common Equipment
Agilent
SA0020 Spectrum Analyzer Technologies E4446 2014-06-12| 2015-06-30
RF Power Meter Sensor | Rohde & NRP-Z81 (w/ NRP-

PSENSORO001 Head Schwartz 73 USB adapter) 2014-09-03|2015-09-30
MMO0143 Digital Multimeter Fluke 175 2014-09-04|2016-09-30
Hiooza | emPHUMId/Pressure 1 coje parmer 99760-00  |2015-03-23|2016-03-31
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7. MEASUREMENT METHODS

6 dB BW: KDB 558074 D01 v03r02, Section 8.1.

Output Power: KDB 558074 D01 v03r02, Section 9.1.2.
Output Power: KDB 558074 D01 v03r02, Section 9.2.3.1.

Power Spectral Density; KDB 558074 D01 v03r02, Section 10.2.

Out-of-band emissions in non-restricted bands: KDB 558074 D01 v03r02, Section 11.0.

Qut-of-band emissions in restricted bands: KDB 558074 D01 v03r02, Section 12.0.
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FCC ID: C3K1698

DATE: 2015-07-02

8. ANTENNA PORT TEST RESULTS

8.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 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)
2.4GHz Band
802.11g 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

2.4 GHz BAND

DUTY CYCLE 802.11g 1TX MODE
% Agilent B9:28:23 May 15, 2815 RL

Center Freq
fs;i@ dBm #hitten 30 dB ‘ 2.43700000 GHz
Log
16 StartFreq
dB/ 243700008 GHz
Offst
}jg'S StopFreq

243700009 GHz

CF Step

£.00009009 MHz

Auto Man

Freq Offset
B.00000006 Hz
Signal Track
On Off]
Center 2,437 008 GHz Span @ Hz ‘
Res BH & MHz #BH 58 MHz Sweep 5 ms (1001 pts)
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DUTY CYCLE 802.11n HT20 1TX MODE
s Agilent 13:04:01 May 19, 2015 RL

‘ Center Freq
ESZ;E@'S - e 2 & 243700008 GHz
StartFreq

Uil 2.43700008 GHz
Stop Freq
2.43700000 GHz

CF Step

5.00000000 MHz
Auto Man

Freq Offset
B.00000006 Hz
Signal Track
On Off]
Center 2,437 008 GHz Span @ Hz ‘
Res BH & MHz #BH 58 MHz Sweep 5 ms (1001 pts)
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8.2. 802.11g MODE IN THE 2.4 GHz BAND

8.2.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

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

RESULTS
Channel|Frequency|6 dB Bandwidth|[Minimum Limit
(MHz) (MHz) (MHz)
Low 2412 16.600 0.5
Mid 2437 16.525 0.5
High 2462 16.575 0.5
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6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH
s Agilent 15:02:30 May 15, 2015

RL

|Freq/ChanneI

Ref 28 dBm Atten 28 dB

a Mkrl 16680 MHz
-8.54 dB

#Peak

Center Freq
241200008 GHz
StartFreq
2.39950008 GHz
StopFreq
242450008 GHz

CF Step
2.50000008 MHz
Auto Man

Center 2,412 @88 GHz

#Res BH 188 kHz #WBH 300 kHz

Span 25 MHz
Sweep 2.4 ms (1001 pts)

Freq Offset
B.AREEAARE Hz
Signal Track
On Off

6 dB BANDWIDTH MID CH
s Agilent 14:57:35 May 15, 2015

RL

|Freq/ChanneI

Ref 28 dBm Atten 28 dB

a Mkrl 16,525 MHz
8.61 dB

#Peak

Center Freq
2. 43700008 GHz
StartFreq
242450008 GHz
StopFreq
244950008 GHz

2.50000068 MHz
Auto Man

l CF Step

Center 2,437 @88 GHz

#Res BH 188 kHz #WBH 300 kHz

Span 25 MHz
Sweep 2.4 ms (1001 pts)

Freq Offset
B.AREEAARE Hz
Signal Track
On Off
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6 dB BANDWIDTH HIGH CH
@ Agilent 15:07:43 May 15, 2015

RL

Freq/Channel

Ref 28 dBm Atten 20 dB

a Mkrl 18.575 MHz
-0.09 dB

#Peak

Center Freq
246200008 GHz
StartFreq
244350008 GHz
StopFreq
247450008 GHz

Center 2,462 800 GHz

+Res BH 188 kHz +VEW 388 kHz

Span 25 MHz
Sweep 2.4 ms (1601 pts)

CF Step
2.50006008 MHz
Auto Man

Freq Offset
B.00000000 Hz
Signal Track
On Off]
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8.2.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

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

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

Low 2412 16.6315

Mid 2437 16.5328

High 2462 16.5804
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99% BANDWIDTH

99% BANDWIDTH LOW CH
s Agilent 15:03:09 May 15, 2015

Heasure

Ch Freq 2.412 GHz

Occupied Bandwidth

Trlg Free
[Averages: 180

Ref 28 dBm Atten 28 dB

#Samp

Log

19

‘ Meas Off
Channel Power
‘ Occupied BH

dB/

Offst |

18.8

dB

Center 2,412 086 GHz

#Res BH 338 kHz #YEH 1 MHz

Span 34 MHZ
#5neep 100 ms (1001 pts)

"

Multi Carrier
Power

Occupied Bandwidth
16.6315 MHz

Transmit Freq Error 12129 kHz
% dB Bandwidth 28,495 MHz*

Occ BH % Pwr 99.60 ¥
% dB -26.08 dB

Power Stat
CCDF

More
1of?2

99% BANDWIDTH MID CH
s Agilent 14:58:20 May 15, 2015

RL

| Measure

Ch Freq 2.437 GHz

Occupied Bandwidth

Trig Free
[Averages: 180 | |

l‘ Meas Off

Ref 28 dBm Atten 28 dB

#Samp

Log

19

-

Channel Power
‘ Occupied BH

dB/

Offst

18.8

dB

| Multi Carrier

Center 2,437 080 GHz

#Res BH 338 kHz #YEH 1 MHz

Span 34 MHz
#5neep 100 ms (1001 pts)

Power

Occupied Bandwidth
16.5328 MHz

Transmit Freq Error  -11.413 kHz
% dB Bandwidth 159,465 MHz*

99.00 %
-26.00 dB

Occ BH % Pwr
% dB

Power Stat
CCDF

More
1of?2
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99% BANDWIDTH HIGH CH
4@ Agilent 15:08:26 May 15, 2015

RL

Measure

Ch Freq 2.462 GHz

Occupied Bandwidth

Trig Free

[Averages: 169 | |

Meas Off

Ref 28 dBm Atten 26 dB

| Channel Power

#Samp

Log

‘ Occupied BH

dB/

Offst

18.8

H@

dB

Multi Carrier

Center 2.462 @88 GHz

#hes BH 338 kHz #WBH 1 MHz

Span 34 MHZ
#3weep 100 ms (1001 pts)

Power

Occupied Bandwidth
16.5804 MHz

Transmit Freq Error  -14.945 kHz
% dB Bandwidth 20,122 MHz*

Occ BH % Pwr
x dB

99.00 ¥
-26.98 dB

Power Stat
CCDF

More
1of 2
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8.2.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.
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RESULTS
Channel |Frequency| Power
(MHz) (dBm)
Low 2412 8.10
Mid 2437 8.12
High 2462 8.03
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REPORT NO: R10778321-E1A DATE: 2015-07-02
FCC ID: C3K1698

8.2.4. OUTPUT POWER

LIMITS

FCC §15.247

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6
dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator 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-E1A DATE: 2015-07-02
FCC ID: C3K1698

RESULTS
Limits
Channel |Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) [ (dBm) [ (dBm)
Low 2412 -0.30 30.00 30 36 30.00
Mid 2437 -0.30 30.00 30 36 30.00
High 2462 -0.30 30.00 30 36 30.00
Duty Cycle CF (dB)l 0.00 Included in Calculations of Corr'd Power
Results
Channel |Frequency | Chain O Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 2412 19.03 19.03 30.00 -10.97
Mid 2437 19.05 19.05 30.00 -10.95
High 2462 18.97 18.97 30.00 -11.03
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REPORT NO: R10778321-E1A DATE: 2015-07-02
FCC ID: C3K1698

8.2.5. POWER SPECTRAL DENSITY

LIMITS

FCC 8§815.247

RESULTS

Duty Cycle CF (dB)| 0.00 |Included in Calculations of Corr'd PSD
PSD Results
Channel | Frequency | Chain O | Total Limit |Margin
Meas Corr'd

(MHz) (dBm) PSD
(dBm) |(dBm)| (dB)

Low 2412 -17.61 -17.61 8.0 -25.6
Mid 2437 -19.55 -19.55 8.0 -27.6
High 2462 -19.03 -19.03 8.0 -27.0
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REPORT NO: R10778321-E1A
FCC ID: C3K1698

DATE: 2015-07-02

PSD, Chain 0

PSD, Chain 0 LOW CH
% Agilent 15:83:51 May 15, 2615

RL

|Freq/ChanneI

Ref 28 dBm Atten 28 dB

Mkrl 2.418 225 GHz
-17.61 dBm

#Peak
Log

18

| StartFreq
2.39958886 GHz

Center Freq
241200000 GHz
Stop Freq
242450008 GHz

Center 2.412 808 GHz

#Res BH 3 kHz #YBH 16 kHz

Span 25 MHz
Sweep 2,636 5 (1001 pts)

CF Step
2.50000006 MHz
Auto Man

Freq Offset
B.AREEEAA6 Hz

Signal Track
On Dff]

—

PSD, Chain 0 MID CH
% Agilent 14:58:58 May 15, 2015

RL

|Freq/ChanneI

Ref 28 dBm Atten 28 dB

Mkrl 2.443 258 GHz
-19.55 dBm

#Peak

Center Freq

| 243700000 GHz
StartFreq
242450008 GHz

Stop Freq
244350008 GHz

Center 2.437 800 GHz

#Res BH 3 kHz #YBH 16 kHz

Span 25 MHz
Sweep 2,636 5 (1001 pts)

CF Step
2.50000006 MHz
Auto Man

Freq Offset
B.AREEEAA6 Hz

Signal Track
On Dff]

—
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REPORT NO: R10778321-E1A DATE: 2015-07-02
FCC ID: C3K1698

PSD, Chain 0 HIGH CH
W Agilent 15:09:03 May 15, 2015 RL Freg/Channel

Mkrl 2.458 GBA GHz Center Freq

53;2;@ dBrm Atten 26 dB -19.83 dBm| > 46200000 Glz
StartFreq
244350008 GHz
StopFreq
2.47450000 GHz

CF Step

2.50000006 MHz
Auto Man

Freq Offset
B.00006606 Hz
Signal Track
On 0]
Center 2.462 BBA GHz Span 25 MHz ‘
#Res BH 3 kHz #BH 16 kHz Sweep 2,636 5 (1081 pts)
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REPORT NO: R10778321-E1A DATE: 2015-07-02
FCC ID: C3K1698

8.2.6. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in §15.209(a) is not required.
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REPORT NO: R10778321-E1A DATE: 2015-07-02
FCC ID: C3K1698

RESULTS

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH
# Agilent 11:07:53 May 19, 2015 RL [Freg/Channel

Mkrl 2.432 28 GHz Center Freq

5F?iazk@ dBm Atten 20 dB -7.18 dBm 5 43700000 GHa
StartFreq
246700008 GHz
Stop Freq
246700008 GHz

CF Step
6.00000008 MHz
Auto Man

Freq Offset
B.A0GEEAEE Hz

Signal Track
On Off

Center 2.437 88 GHz Span 68 MHz ‘
#Res BH 100 kHz #BH 308 kHz Sweep 5.8 ms (1881 pts)

Page 32 of 81

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-E1A
FCC ID: C3K1698

DATE: 2015-07-02

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH

s Agilent 11:16:32

May 19, 2015

RL

|Freq/ChanneI

Ref 28 dBm

Atten 28 dB

Mkr2 2,399 82 GHz

-35.44 dBm

#Peak

Center Freq
240000000 GHz

StartFreq
237000008 GHz

StopFreq
243000868 GHz

#PAvg

CF Step
6.00000008 MHz
Auto Man

Center 2,400 08 GHz
#Res BH 100 kHz

+VEW 388 kHz

Span 68 MHz
Sweep 5.8 ms (1601 pts)

Marker Trace
1 1
2 (1

B Axis
2,486 BA GHz
2,399 82 GHz

Type
Fraeg
Frag

Amplituda
-35.64 dBm
-35.44 dEm

Freq Offset
B.08000000 Hz

Signal Track
On Off

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH

- Agilent 11:14:49

May 19, 26815

RL

Freq/Channel

Ref 28 dBm

Atten 20 oB

Mkrz2 2.483 92 GHz
-54.82 dBm

#Peak

Center Freq
248350008 GHz

StartFreq
245350808 GHz

Stop Freq
2.51350008 GHz

#PAvg

Center 2,483 58 GHz
#Res BH 100 kHz

#YBH 300 kHz

Span 6@ MHz
Sweep 5.8 ms (1001 pts)

Marker Trace
1 (6 D]
2 [&}]

X Auiz
2.483 5A GHz
2,483 92 GHz

Amplitude
-56.26 dEm
-54.82 dBm

CF Step
G.eRea6ees MHz
Auto Man

Freq Offset
B.A0EEEAEE Hz

Signal Track
0ff,

On

=

Page 33 of 81

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-E1A
FCC ID: C3K1698

DATE: 2015-07-02

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH
s Agilent 11:13:08 May 19, 2015

RL

|Freq/ChanneI

Ref 28 dBm Atten 28 dB

Mkr3 13.855 GHz

#Peak

-58.63 dBm |

Center Freq
13.6150600 GHz

StartFreq
30.0000008 MHz

4
<

StopFreq
26.0000000 GHz

#PAvg | |

CF Step
2.59700008 GHz
Auto Man

|
Center 13.015 GHz

+Res BH 188 kHz +VEW 388 kHz

Span 25.97 GHz
Sweep 2,482 5 (8192 pts)

B Axis
2,488 GHz
3,216 GHz

13,855 GH=z
24,691 GHz

Marker Trace
1 1

2 1)
3 1
4 (1

Amplituda
-7.68 dEn
-58.78 dEm
-EH.E3 dBm
-49,63 dEm

Freq Offset
B.08000000 Hz

Signal Track
On Off

OUT OF BAND MID CH
% Agilent 11:89:28 May 19, 2615

RL

|Freq/ChanneI

Ref 28 dBm Atten 28 dB

Mkr3 13.995 GHz

#Peak

-51.26 dBmI

Center Freq
13.6150600 GHz

StartFreq
30.0000008 MHz

]

StopFreq
26.0000000 GHz

#PAvg |

2.59700009 GHz

CF Step
Man

Auto

|
Center 13.015 GHz

+Res BH 188 kHz +VEW 388 kHz

Span 25.97 GHz
Sweep 2,482 5 (8192 pts)

B Axis
2.433 GH=z
3,248 GHz

13,995 GH=z
24,849 GHz

Marker Trace
1 1
2 1)
3 1
4 (1

Amplituda
-7.26 dBm
-51.56 dEm
-51.26 dBn
-49,76 dEm

Freq Offset
B.08000000 Hz

Signal Track
OFf

On
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REPORT NO: R10778321-E1A DATE: 2015-07-02
FCC ID: C3K1698

OUT OF BAND HIGH CH

# Agilent 11:16:89 May 19, 2015 RL [Freg/Channel

Mkr3 13.998 GHz

B Center Freq
ﬁsii@ dBm Atten 28 dB 08.50 dBmI 13.0150000 GH»

StartFreq
30.0000000 MHz

| | Stop Freq
4|| 26.0000008 GHz
4

CF Step

| " 2.597060000 GHz
| Auto Man

Center 13.815 GHz Span 25.97 GHz
#Res BH 108 kHz #\JBH 3068 kHz Sweep 2.482 5 (8192 pts)
Marker Trace Type H Axiz Amplitude
1 (1 Freqg 2.4B5 GH=z -7.74 dBm

2 1y F 3.283 GH -52.42 dB i
3 (1 F:zg 13.9498 EH; -5B.58 dBm 0 Slgnal Tragfkf
4 1y Freq 25.886 GHz -47.16 dBm n =

Freq Offset
B.A0GEEAEE Hz
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REPORT NO: R10778321-E1A DATE: 2015-07-02
FCC ID: C3K1698

8.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND

8.3.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

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

RESULTS
Channel|Frequency|6 dB Bandwidth{Minimum Limit|
(MHz) (MHz) (MHz)
Low 2412 17.820 0.5
Mid 2437 17.766 0.5
High 2462 17.766 0.5
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REPORT NO: R10778321-E1A
FCC ID: C3K1698

DATE: 2015-07-02

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH
s Agilent 15:17:51 May 15, 2015

RL

|Freq/ChanneI

Ref 28 dBm Atten 28 dB

a Mkrl 17.820 MHz
8.63 dB

#Peak

Center Freq
241200008 GHz
StartFreq
2.39350008 GHz
StopFreq
242550008 GHz

CF Step
2.70000008 MHz
Auto Man

Center 2,412 @88 GHz

#Res BH 188 kHz #WBH 300 kHz

Span 27 MHz
Sweep 2.6 ms (1001 pts)

Freq Offset
B.AREEAARE Hz
Signal Track
On Off

6 dB BANDWIDTH MID CH
s Agilent 15:12:08 May 15, 2015

RL

|Freq/ChanneI

Ref 28 dBm Atten 28 dB

a Mkrl 17.766 MHz
8.12 dB

#Peak

Center Freq
2. 43700008 GHz
StartFreq
242350008 GHz
StopFreq
245050008 GHz

2.70000068 MHz
Auto Man

l CF Step

Center 2,437 @88 GHz

#Res BH 188 kHz #WBH 300 kHz

Span 27 MHz
Sweep 2.6 ms (1001 pts)

Freq Offset
B.AREEAARE Hz
Signal Track
On Off
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REPORT NO: R10778321-E1A
FCC ID: C3K1698

DATE: 2015-07-02

6 dB BANDWIDTH HIGH CH
% Agilent 15:22:53 May 15, 2015

RL

Freq/Channel

Ref 28 dBm Atten 20 dB

-0.04 dB

#Peak

& Mkrl 17.766 MHz
Center Freq
246200008 GHz

StartFreq
2448500008 GHz

StopFreq
247000000 GHz

CF Step

2.70000069 MHz
Auto Man

Freq Offset
B.00000000 Hz
Signal Track
On Off]

Center 2,462 800 GHz

+Res BH 188 kHz +VEW 388 kHz

Span 27 MHz
Sweep 2.6 ms (1601 pts)

—
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REPORT NO: R10778321-E1A
FCC ID: C3K1698

DATE: 2015-07-02

8.3.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

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

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

Low 2412 17.8556

Mid 2437 17.7529

High 2462 17.8501
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REPORT NO: R10778321-E1A
FCC ID: C3K1698

DATE: 2015-07-02

99% BANDWIDTH

99% BANDWIDTH LOW CH
s Agilent 15:16:30 May 15, 2015

Heasure

Ch Freq 2.412 GHz

Occupied Bandwidth

Trlg Free

[Averages: 180

Ref 28 dBm Atten 28 dB

#Samp

Log

19

‘ Meas Off
Channel Power
‘ Occupied BH

dB/

Offst

18.8

dB

Center 2,412 086 GHz
#Res BH 360 kHz

#YBH 1.1 MHz

Span 36 MHz

#5neep 100 ms (1001 pts)

‘ ACP

Multi Carrier
Power

Occupied Bandwidth
17.8556 MHz

Transmit Freq Error 552,879 Hz
% dB Bandwidth 21.364 MHz*

Occ BH % Pwr
% dB

99.00 %
-26.00 dB

Power Stat
CCDF

More
1of?2

99% BANDWIDTH MID CH
s Agilent 15:13:15 May 15, 2015

RL

| Measure

Ch Freq

2.437 GHz

Trig Free

Occupied Bandwidth

[Averages: 180

l‘ Meas Off

Ref 28 dBm Atten 28 dB

#Samp

Log

19

Gl

Channel Power
‘ Occupied BH

dB/

Offst

18.8

dB

Center 2,437 080 GHz
#Res BH 360 kHz

#YBH 1.1 MHz

Span 36 MHz

#5neep 100 ms (1001 pts)

Multi Carrier
Power

Occupied Bandwidth
17.7529 MHz

Transmit Freq Error  -12.419 kHz
% dB Bandwidth 28,626 MHz*

Occ BH % Pwr
% dB

99.00 %
-26.00 dB

Power Stat
CCDF

More
1of?2
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REPORT NO: R10778321-E1A
FCC ID: C3K1698

DATE: 2015-07-02

99% BANDWIDTH HIGH CH

# Agilent 15:48:30 May 18, 2015

RL

Measure

Ch Freq 2.462 GHz

Occupied Bandwidth

Trig Free
[Averages: 169 | |

Meas Off

Ref 28 dBm Atten 26 dB

| Channel Power

#Samp T

Log !

‘ Occupied BH

dB/

Offst
18.8  h

|¥

dB

Multi Carrier

|
Center 2.462 @88 GHz
#Res BH 360 kHz

#BH 1.1 MHz

Span 36 MHZ
#3weep 100 ms (1001 pts)

Power

Occupied Bandwidth
17.8501 MHz

Transmit Freq Error  -19.382 kH=z
% dB Bandwidth 21.366 MHz*

Occ BH % Pwr
x dB

99.00 ¥
-26.98 dB

Power Stat
CCDF

More
1of 2
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REPORT NO: R10778321-E1A
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 2412 7.95
Mid 2437 8.01
High 2462 8.48
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REPORT NO: R10778321-E1A DATE: 2015-07-02
FCC ID: C3K1698

8.3.4. OUTPUT POWER

LIMITS

FCC §15.247

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6
dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator 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-E1A
FCC ID: C3K1698

DATE: 2015-07-02

RESULTS
Limits
Channel |Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) [ (dBm) [ (dBm)
Low 2412 -0.30 30.00 30 36 30.00
Mid 2437 -0.30 30.00 30 36 30.00
High 2462 -0.30 30.00 30 36 30.00
Duty Cycle CF (dB)l 0.00 Included in Calculations of Corr'd Power
Results
Channel |Frequency | Chain O Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 2412 19.25 19.25 30.00 -10.75
Mid 2437 19.15 19.15 30.00 -10.85
High 2462 19.20 19.20 30.00 -10.80
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REPORT NO: R10778321-E1A DATE: 2015-07-02
FCC ID: C3K1698

8.3.5. POWER SPECTRAL DENSITY

LIMITS

FCC 8§815.247

RESULTS

Duty Cycle CF (dB)| 0.00 |Included in Calculations of Corr'd PSD
PSD Results
Channel | Frequency | Chain O | Total Limit |Margin
Meas Corr'd

(MHz) (dBm) PSD
(dBm) |(dBm)| (dB)

Low 2412 -19.06 -19.06 8.0 -27.1
Mid 2437 -19.63 -19.63 8.0 -27.6
High 2462 -20.65 -20.65 8.0 -28.7
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REPORT NO: R10778321-E1A
FCC ID: C3K1698

DATE: 2015-07-02

PSD, Chain 0

PSD, Chain 0 LOW CH
% Agilent 15:19:85 May 15, 2615

RL

|Freq/ChanneI

Ref 28 dBm Atten 28 dB

Mkrl 2.416 488 GHz
-13.86 dBm

#Peak
Log

18

| StartFreq
2.398508806 GHz

Center Freq
241200000 GHz
Stop Freq
242550008 GHz

Center 2.412 808 GHz

#Res BH 3 kHz #YBH 16 kHz

Span 27 MHz
Sweep 2,847 5 (1001 pts)

CF Step
2.70000006 MHz
Auto Man

Freq Offset
B.AREEEAA6 Hz

Signal Track
On Dff]

—

PSD, Chain 0 MID CH
% Agilent 15:13:55 May 15, 2015

RL

|Freq/ChanneI

Ref 28 dBm Atten 28 dB

Mkrl 2.428 846 GHz
-13.63 dBm

#Peak

Center Freq

| 243700000 GHz
StartFreq
242350008 GHz

Stop Freq
245050008 GHz

Center 2.437 800 GHz

#Res BH 3 kHz #YBH 16 kHz

Span 27 MHz
Sweep 2,847 5 (1001 pts)

CF Step
2.70000006 MHz
Auto Man

Freq Offset
B.AREEEAA6 Hz

Signal Track
On Dff]

—
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REPORT NO: R10778321-E1A DATE: 2015-07-02
FCC ID: C3K1698

PSD, Chain 0 HIGH CH
W Agilent 15:24:21 May 15, 2015 RL Freg/Channel

Mkrl 2.466 617 GHz Center Freq

53;2;@ dBrm Atten 26 dB -20.65 dBm| > 46200000 Glz
StartFreq
244850008 GHz
StopFreq
2.47550000 GHz

CF Step

2.70000006 MHz
Auto Man

Freq Offset
B.00006606 Hz
Signal Track
On 0]
Center 2.462 BBA GHz Span 27 MHz ‘
#Res BH 3 kHz #BH 16 kHz Sweep 2,847 5 (1081 pts)
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REPORT NO: R10778321-E1A DATE: 2015-07-02
FCC ID: C3K1698

8.3.6. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in §15.209(a) is not required.
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REPORT NO: R10778321-E1A DATE: 2015-07-02
FCC ID: C3K1698

RESULTS

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH
# Agilent 11:17:23 May 19, 2015 RL [Freg/Channel

Mkrl 2.433 46 GHz Center Freq

5F?iazk@ dBm Atten 20 dB -6.73 dBm 5 43700000 GHa
StartFreq
246700008 GHz
Stop Freq
246700008 GHz

CF Step
6.00000008 MHz
Auto Man

Freq Offset
B.A0GEEAEE Hz

Signal Track
On Off

Center 2.437 88 GHz Span 68 MHz ‘
#Res BH 100 kHz #BH 308 kHz Sweep 5.8 ms (1881 pts)
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REPORT NO: R10778321-E1A
FCC ID: C3K1698

DATE: 2015-07-02

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH

s Agilent 11:19:47

May 19, 2015

RL

|Freq/ChanneI

Ref 28 dBm

Atten 28 dB

Mkr2 2.408 89 GHz

#Peak

-35.42 dBm |

Center Freq
240000000 GHz

StartFreq
237000008 GHz

-

StopFreq
243000868 GHz

#PAvg

CF Step
6.00000008 MHz
Auto Man

Center 2,400 08 GHz
#Res BH 100 kHz

+VEW 388 kHz

Span 68 MHz
Sweep 5.8 ms (1601 pts)

Marker Trace
1 1
2 (1

B Axis
2,486 BA GHz
2,486 88 GHz

Type
Fraeg
Frag

Amplituda
-35.42 dBn
-35.42 dEm

Freq Offset
B.08000000 Hz

Signal Track
On Off

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH

- Agilent 11:22:14

May 19, 26815

RL

Freq/Channel

Ref 28 dBm

Atten 20 oB

Mkr2 2.483 62 GHz
-58.83 dBm

#Peak

Center Freq
248350008 GHz

StartFreq
245350808 GHz

Stop Freq
2.51350008 GHz

#PAvg

Center 2,483 58 GHz
#Res BH 100 kHz

#YBH 300 kHz

Span 6@ MHz
Sweep 5.8 ms (1001 pts)

Marker Trace
1 (6 D]
2 [&}]

X Auiz
2.483 5A GHz
2,483 B2 GHz

Amplitude
-52.18 dEm
-5B.89 dBm

CF Step
G.eRea6ees MHz
Auto Man

Freq Offset
B.A0EEEAEE Hz

Signal Track
0ff,

On

=
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REPORT NO: R10778321-E1A
FCC ID: C3K1698

DATE: 2015-07-02

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH
s Agilent 11:21:13 May 19, 2015

RL

|Freq/ChanneI

Ref 28 dBm Atten 28 dB

Mkr3 13.984 GHz

#Peak

-58.83 dBm |

Center Freq
13.6150600 GHz

StartFreq
30.0000008 MHz

4

StopFreq
26.0000000 GHz

#PAvg |

CF Step
2.59700008 GHz
Auto Man

Center 13.015 GHz

+Res BH 188 kHz +VEW 388 kHz

Span 25.97 GHz
Sweep 2,482 5 (8192 pts)

B Axis
2.485 GHz
3,216 GHz

13.984 GH=z
25,891 GHz

Marker Trace
1 1

2 1)
3 1
4 (1

Amplituda
-7.45 dBn
-58.13 dEm
-5B.83 dBm
-49,46 dBEm

Freq Offset
B.08000000 Hz

Signal Track
On Off

OUT OF BAND MID CH
% Agilent 11:18:52 May 19, 2615

RL

|Freq/ChanneI

Ref 28 dBm Atten 28 dB

Mkr3 14.832 GHz

#Peak

-43.62 dBm |

Center Freq
13.6150600 GHz

StartFreq
30.0000008 MHz

!
4

StopFreq
26.0000000 GHz

#PAvg |

2.59700009 GHz

CF Step
Man

Auto

|
Center 13.015 GHz

+Res BH 188 kHz +VEW 388 kHz

Span 25.97 GHz
Sweep 2,482 5 (8192 pts)

B Axis
2.443 GHz
3,248 GHz

14,832 GH=z
25,994 GHz

Marker Trace
1 1
2 1)
3 1
4 (1

Amplituda
-7.52 dBm
-58.84 dEm
-49.62 dBn
-49,38 dEm

Freq Offset
B.08000000 Hz

Signal Track
On Off
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REPORT NO: R10778321-E1A DATE: 2015-07-02
FCC ID: C3K1698

OUT OF BAND HIGH CH
W Agilent 11:23:27 May 19, 2015 RL Freg/Channel

Mkr3 13.984 GHz

B Center Freq
Esiai@ <dBm Atten 28 dB 58.89 dBm 13.0150000 Glz

Log

16 StartFreq
dB/ 30.0000000 MHz

| StopFreq
4| 26.0000000 GHz
4
CF Step
259700668 GHz
Auto Man

Center 13.815 GHz Span 25.97 GHz
sRes BH 100 kHz +UBH 300 kHz  Sweep 2.482 s (3192 prs) || , | red Offset

: : 0.00000000 Hz
Marker Trace Type ¥ Axiz Amplituda

1 (65 Freqg 2.468 GHz -6.69 dBm

2 1 Freg 3.282 GH=z -53.85 dBEm i

3 1 Freqg 13.984 GHz -50.89 dBm 0 Slgnal Tragfkf
4 L Freg 2E6.088 GHz -49.23 dBm n —
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REPORT NO: R10778321-E1A

FCC ID: C3K1698

DATE: 2015-07-02

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uvV/im)at3m (dBuV/m) at 3m
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-E1A DATE: 2015-07-02
FCC ID: C3K1698

9.2. TRANSMITTER ABOVE 1 GHz

9.3. TX ABOVE 1 GHz 802.11g MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL
UL-RTP EMC: Chomber C 18 Moy ZB1S  23:12:48

Restricted Bandedge

125

| | ; | | Customer: Microsoft
[ S Praject Numkber: 10778321 (15LB132)
: : ; : : ConfigiEUT anly (Radiated B12
; ; ; ; ; Mode: 8dZ.11g, 2412MHz
[ —— e HH L Tested by: M., Nalting

95

0
Ul

CdBul/m)
.y
1

[m)l
[

a1
0l

45

35

2. 31 | | ' 18 SMHz/ ' | 2415
Freguency (GHzJ

Ronge Grel  FBWURN  Reffbtn Debifug Type Suesp  Pto Hups/M  fonge () RBUABL  Rel/Aibn Detfhvg Type Suesp  Phs  ISupeilods P
12302415 HCREUM AR FEMPu g cecthutal 6381 W | 2232415 MGEEH B0 AERPu fvplRS) Zheecluto) BEEIBITWE 17

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 *2.39 55.2 Pk 32.1 -26.7 60.6 - - 74 -13.4 150 101 H
2 *2.39 56.66 Pk 32.1 -26.7 62.06 - - 74 -11.94 150 101 H
3 *2.39 39.84 RMS 32.1 -26.7 45.24 54 -8.76 - - 150 101 H
4 *2.39 40.14 RMS 32.1 -26.7 45.54 54 -8.46 - - 150 101 H
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10778321-E1A DATE: 2015-07-02
FCC ID: C3K1698

VERTICAL
UL-RTP EMC: Chamber C 18 Moy 2815 23:01 11

Restricted Bondedge

125

; ; ; ; ; Customer: Microsoft

[ e Project Number: 1B778321 (15LEB132)
: : : : : Contig:EUT anly (Radiated B1)
| | : | | Mode: B8Z.11g, 2412MHz

[y T ——— S S S Tested by: M. Nelting

T

98]
[

(dBul/m)
-
|9}

M
wul

)
[

2. 31 | | ' B BMAz/ ' | 2 a1
Frequency (GHz)

Roge () TGWURH  Relffbtn  Delifg Ty Sweep  Pto HapsM  Romge () RBUABL  Fel/flbn Detfivg Type S Pts Bupoltods P

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 *2.39 52.32 Pk 321 -26.7 57.72 - - 74 -16.28 109 288 \Y
2 *2.39 53.94 Pk 321 -26.7 59.34 - - 74 -14.66 109 288 \Y
3 *2.39 38.24 RMS 321 -26.7 43.64 54 -10.36 - - 109 288 \Y
4 *2.39 38.47 RMS 321 -26.7 43.87 54 -10.13 - - 109 288 \Y
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10778321-E1A DATE: 2015-07-02
FCC ID: C3K1698

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL
| 5 UL=RTP EMC: Chomber C | | I8 May 2015 22:25:27
‘ ‘ ‘ ' ‘ Restricted Bondedge
Customer: Microsoft
[RE= Project Number: 18778321 C15LE132)

ContigiEUT only (Radiated H1)
Mode: 802, 11g, 2462MHz

185 JTested by: M. Nolting

95

0
Ul

CdBul/m)
.l
Ul

[mp
S

1
[

45

35

2.76 ‘ ‘ ‘ R ‘ ‘ T 7.563
Frequency (GHz)

Fange GHzl  FBWUBJ  Rel/itln  Detfvg Tupe Swesp Ple ASwsM  Renge () RBAABH  Refffibn Delfivg Tupe Swem Pls ASpethde P
12462563 GBI I8 FEARFur BgMS)  Dnsealiutel BB MRN | 222465253 INCGEEME @09 AR/ gD Zeectuts) BB IHTAUE |

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 *2.484 50.82 Pk 323 -26.5 56.62 - 74 -17.38 153 106 H

2 *2.484 53.43 Pk 323 -26.5 59.23 - - 74 -14.77 153 106 H

3 *2.484 38.07 RMS 323 -26.5 43.87 54 -10.13 - - 153 106 H

4 *2.484 38.17 RMS 323 -26.5 43.97 54 -10.03 - - 153 106 H
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10778321-E1A DATE: 2015-07-02
FCC ID: C3K1698

VERTICAL
]25UL_RTP EMC: Chamber C 18 May 2815 22:48:85
1 1 : 1 1 Restricted Bondedge
Customer: Microsoft
P15 s e Py fect Number: |B778321 (1508132
: : : : : Contig:EUT anly (Radiated B1)
| | : | | Mode: B8Z.11g, 2462MHz
[y T ——— S S Tested by: M. Nelting
e T
g5 _.dmmmmm¢m"mmm¢mmmmm% ___________________________________________________________________________________________________________
< Peok! Limit (dBuU/m]
Dj 75 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
o ;
o ;
T B S P RS PR R TR CEPEPPRESPRETTERS EUPeOERERPEERRPPR AR e e TR
é Qverbge Limﬁt EdBuQ/m]
T T F S B T
e e L L A SR
L O R Ot SO S SO SO SO ST
2.46 1B, 3MH=/ 2.563
Frequency (GHz)
Rarge ) TBWUB Rl Debiing Type G Plo g/ Fnge B RELVBH Rel/Atn  Dut/ivg Tope G Piz Fopollods P

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 *2.484 49.81 Pk 323 -26.5 55.61 - - 74 -18.39 95 304 \Y

2 *2.484 50.42 Pk 323 -26.5 56.22 - - 74 -17.78 95 304 \Y

3 *2.484 36.27 RMS 323 -26.5 42.07 54 -11.93 - - 95 304 \Y

4 *2.484 36.5 RMS 323 -26.5 423 54 -11.7 - - 95 304 \Y
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10778321-E1A DATE: 2015-07-02
FCC ID: C3K1698

HARMONICS AND SPURIOUS EMISSIONS

Low Channel
UL-RTP EMC: Chamber C 19 Mmy 2815 14:26:28

Rodiated Emissions 3-Meters

Customer:Microsofi
F’I‘D_ject $:18778321
Model : 1698
Mode:8082.11g 2412MHz
Tested by:B. Kiewra

14
Frequency (GHz)
Ref/htin  Det/Avg Tupe Sweep Pie wps/M  Ronge () FBUBY Ref/dtin  Dei/fhg Tupe
18718 PEAPar fovg (R - T R EY HC-68)/ 3 | PERK/ P v (PO

weep

gl R

Data
Marker | Frequency | Meter Det AT0062 |Amp/Cbl/F| Corrected | AvgLimit | Margin | Peak Limit | PK Margin | Azimuth | Height | Polarity
(GHz) Reading (dB/m) Itr/Pad Reading | (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 3.074 38.3 Pk 33.2 -34.8 36.7 - - 74 -37.3 0-360 151 H
2 7.003 32.61 Pk 35.7 -28.6 39.71 - - 74 -34.29 0-360 151 H
3 15.129 31.09 Pk 39.8 -24.1 46.79 - - 74 -27.21 0-360 151 H
4 3.216 40.8 Pk 329 -34.6 39.1 - - 74 -34.9 0-360 250 \"
5 *11.107 37.78 PK2 37.8 -24.3 51.28 - - 74 -22.72 243 202 \%
*11.107 25.74 MAv1 37.8 -24.3 39.24 54 -14.76 - - 243 202 \%
6 *11.991 38.27 PK2 38.7 -25.3 51.67 - - 74 -22.33 352 101 \%
*11.991 26.79 MAv1 38.7 -25.3 40.19 54 -13.81 - - 352 101 \%
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average
Page 58 of 81
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-E1A DATE: 2015-07-02
FCC ID: C3K1698

Mid Channel

UL-RTP EMC: Chamber C 19 May 2815

115
Rodiated Emissions

Customer:Microsoft
Project #:18778321
Model : 1698
Mode:882.11g9 2437MHz
Tested by'B. Kiewra

~

=
~
w
el
—

po g t R
; 'x..-kq»,&riv—‘f""r':'

=
-] T datlbia &
2 bR

- L bk sl

18 18

Frequency (GHz)

Range (GHe) BUAR  Ref/ittn  Detifvg Tupe Sweep Fts dops/  Ponge () RUABE  Pei/Bitn Det/fvg Tupe Sweep Pts  Kpsiibde Pd
3 6B/ 20 e RegBE)  TlasecChuto) BEO1 WO | 3:3-14 M58/ 30 87/ PR Par Rrvgl e SMasechulo) 10k MAH Y|

Data

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

1 3.166 38.42 Pk 33 -34.8 36.62 - - 74 -37.38 0-360 151 H

2 5.895 34.44 Pk 35 -29.6 39.84 - - 74 -34.16 0-360 250 H

3 9.939 31.66 Pk 37.2 -26.1 42.76 - - 74 -31.24 0-360 250 H

4 12.76 32.57 Pk 39.2 -26.5 45.27 - - 74 -28.73 0-360 250 H

5 3.249 39.41 Pk 329 -34.3 38.01 - - 74 -35.99 0-360 250 \%

6 14.381 29.58 Pk 39.2 -22.2 46.58 - - 74 -27.42 0-360 250 \%
Pk - Peak detector

Page 59 of 81

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-E1A DATE: 2015-07-02
FCC ID: C3K1698

High Channel

UL-RTP EMC: Chamber C 19 Moy 26815 13:32:47

115

Radiated Emissions 3-Meters

Customer:Microsoft
“|Project #:1B8778321
Madel : 1698
Mode:882.11g 2462MHz

~{Tested by:B. Kiewra

(dBulU/m)

Frequency (GHz)

[ Roge (B RN Ref/ittn et/ Tupe Swp  Flo WepsW|  FRonge () PSRN Fef/itin Det/fbg Tupe Sweep Pls Fepsiode Pof
| iy TR PER e (RS TTes Al KM 1 1H(-5a8)/ ) FEM/Pur Pg(P6)  STdssec B WA (3

clAda wto

Data

Marker | Frequency | Meter Det AT0062 |Amp/Cbl/F| Corrected | AvgLimit | Margin | Peak Limit | PK Margin | Azimuth | Height | Polarity
(GHz) Reading (dB/m) Itr/Pad Reading | (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 3.282 38.79 Pk 32.8 -34.3 37.29 - - 74 -36.71 0-360 151 H
2 *4.645 435 PK2 34.1 -32.4 45.2 - - 74 -28.8 123 350 H
*4.647 31.81 MAv1 34.1 -32.4 33.51 54 -20.49 - - 123 350 H
6.491 33.09 Pk 35.7 -28.7 40.09 - - 74 -33.91 0-360 250 H
17.383 24.02 MAv1 41.6 -19.7 45.92 54 -8.08 - - 19 251 H
17.385 35.76 PK2 41.6 -19.7 57.66 - - 74 -16.34 19 251 H
5 *12.022 38.6 PK2 38.7 -25 52.3 - - 74 -21.7 170 383 \"
*12.022 26.7 MAv1 38.7 -25 40.4 54 -13.6 - - 170 383 \%
6 *15.91 37.87 PK2 40.6 -24 54.47 - - 74 -19.53 202 368 \%
*15.907 25.77 MAv1 40.6 -24 42.37 54 -11.63 - - 202 368 \%
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: R10778321-E1A DATE: 2015-07-02
FCC ID: C3K1698

9.4. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL
UL-RTP EMC: Chamber C 18 May 2815 23:34:42

Restricted Bondedge

125

| | | ; | Customer: Microsoft

[ e Project Number: 18778321 (15LB132)
: : : ; : ConfigiEUT only (Radiated B1)
; ; ; ; ; Mode: BHZ . 11nHTZB, 2417MHz

[ —— i b S ltibt Tested by: M. Nolting

o5l ,,,,,, "

89
Ul

CdBul/m)
-
|9}

m
ul

Qverage L|m|t (dBuU/m)

55 et
e A
! i ,,,,,,,,, ,,,,,,,,,,,, ,,,,,,, ,,,,,,,,,,,,, ,,,,,,,,,,,,,,,,,
2. 31 3 3 3 i IB.Ssz/ i 3 3 i 2.415

Frequency (GHz)

el FBWUR) Rttt et/ Sweap  Plo Aups  Ronge (o) RBMUBL  Refffibn Deb/ivg Tups Plo  4Gupsitinde P
|23\2415 GBI 17IE anww Fami)  Seotue) 00 M | 2200245 NCREVH R AERFR Ry Zﬂms.er:(ﬁutn) TR I T

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 *2.39 55.89 Pk 321 -26.7 61.29 - - 74 -12.71 149 104 H
2 *2.39 59.56 Pk 321 -26.7 64.96 - - 74 -9.04 149 104 H
3 *2.39 41.65 RMS 321 -26.7 47.05 54 -6.95 - - 149 104 H
4 *2.39 42.39 RMS 321 -26.7 47.79 54 -6.21 - - 149 104 H
- indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10778321-E1A DATE: 2015-07-02
FCC ID: C3K1698

VERTICAL
UL-RTP EMC: Chamber C 18 May 2815 23:47: 31

Restricted Bondedge

: : : : : Customer: Microsoft
[ e Project Mumber: 18778321 (15LB132)

' ' ' ! ' ContigiEUT only (Radiated B1)
Mode: 8@2. 11nHTZE, 2412MHz

125

[51GY T —— ........ Tested by: M. Naolting

s T s S T e
85 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

£ Peak Limit CdBuU/m)

:j) 75 ................. .............................................................................................................................................

@ 1 ‘ |

= 3 s s
N OO SOOIt VRSP NSOt SR OSSR S N L4 S

| | .
55| Average Linit BV i
e é ———————————————————————————————————
35 ....................................................................................................................................................................................
Z2. 31 18, 5MH=/ Z.415
Frequencg LEHZz)
Fonge GHz)  TBWUB)  Rel/htln  Det/fig Tupe Gwesp Pls HapsM  Ronge (B RBAUBL  ReffMibn Delfivg Tupe G Pls fopede P

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 *2.39 56.47 Pk 32.1 -26.7 61.87 - - 74 -12.13 110 286 \Y
2 *2.39 57.87 Pk 32.1 -26.7 63.27 - - 74 -10.73 110 286 \Y
3 *2.39 40.64 RMS 32.1 -26.7 46.04 54 -7.96 - - 110 286 \Y
4 *2.39 41.69 RMS 32.1 -26.7 47.09 54 -6.91 - - 110 286 \Y
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10778321-E1A

FCC ID: C3K1698

DATE: 2015-07-02

AUTHORIZED BANDEDGE

(HIGH CHANNEL)

HORIZONTAL
| o5 UL=RTP EMC: Chamber C 19 Moy 2815 80:13:25
‘ ‘ Restricted Bandedge
Customer: Microsoft
s Project Number: 18778321 C15L8132)

185

95

jog]
ul

Ny
Ul

ContigiEUT only (Radiated B1)
Mode: B8@2. 11nHTZ28, 2462MHz
JTested by: M. Nolting

(dBul/m)

m
[

Qverhge Limﬁt (dBu@/m)

L T R R A Al A Al B —SLLSa——.———S—e
45.mmmmm¢mmmmm$"_mmm¢mmmmmmmmmmmmmmmmmmmmmmmemmmm¢mmmmm{ .................

- -
R
2.46 18, 3MH=# 2.563

Frequency (GHz2
Rarge (6Hz) TEWUBRL  Ref/fttn  DeLifeg Typs Suesp Pte 4oups/M  Range (GHz) RRUABL  Ref/fttn Detdlivg Type Sueep Pls  HupsMods P
1224672563 WHCEEMIM  WPIIB PR/ gORMS)  Zesec(futol BEAI MO | 224602503 IMCRABI/ZM NEIAR AUERVPr BgURMS)  PBnsec(uto) BER1 O IBHTHG |
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 *2.484 52.35 Pk 323 -26.5 58.15 - 74 -15.85 149 122 H
2 *2.484 53.77 Pk 323 -26.5 59.57 - - 74 -14.43 149 122 H
3 *2.484 39.3 RMS 323 -26.5 45.1 54 -8.9 149 122 H
4 *2.484 39.81 RMS 323 -26.5 45.61 54 -8.39 149 122 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10778321-E1A DATE: 2015-07-02
FCC ID: C3K1698

VERTICAL
UL-RTP EMC: Chamber C 19 May 2815  BE:@1:53

Restricted Bondedge

: : : : : Customer: Microsoft
[ e Project Mumber: 18778321 (15LB132)
' ' ' ! ' ContigiEUT only (Radiated B1)
; ; ; ; ; Mode: BHAZ. 11nHTZ2B, 2462MHz
[51GY T —— S S S Tested by: M. Naolting

125

e .-

CdBul)/m)
.y
1

2.76 ‘ ‘ ‘ R ‘ ‘ T 7.563
Frequency (GHz)

fonce () FGWUB)  Rel/ftln Dot Tupe Gwemp Ms Fups|  Ronge (B RBABI  Ref/fbn Delffg Tupe Gem Pls Topollode P

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 *2.484 48.52 Pk 323 -26.5 54.32 - - 74 -19.68 91 305 \Y
2 *2.484 50.29 Pk 323 -26.5 56.09 - - 74 -17.91 91 305 \Y
3 *2.484 36.59 RMS 323 -26.5 42.39 54 -11.61 - - 91 305 \Y
4 *2.484 37.27 RMS 323 -26.5 43.07 54 -10.93 - - 91 305 \Y
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10778321-E1A DATE: 2015-07-02
FCC ID: C3K1698

HARMONICS AND SPURIOUS EMISSIONS (1-18GHz)

Low Channel
- UL-RTF EMC: Chamber C 19 May 2815 12:18:22

(|

Rodiated Emissions 3-Meters

: : Customer :Microsoft
185} |Project #:18778321
: Model : 1698
Mode: 882 . 1 1nHT28 2412MH=z
~{Tested by!B. Kiewra

(dBuU/m)

18
Frequeﬁcs (GH=z)

Ronge (Gitz) PN Rel/Rttn  Deb/fg Tupe Susep Fio  ®mps/W  Ronge (i) FBLBU  Ref/Atin Detivg Tups eep Pta  founiode Pol

Data
Marker | Frequency | Meter Det AT0062 | Amp/Cbl/F| Corrected | AvgLimit | Margin | Peak Limit | PK Margin | Azimuth | Height | Polarity
(GHz) Reading (dB/m) Itr/Pad Reading | (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 3.216 38.46 Pk 32.9 -34.6 36.76 - - 74 -37.24 0-360 151 H
2 6.454 32.94 Pk 35.7 -28.6 40.04 - - 74 -33.96 0-360 151 H
3 17.388 35.52 PK2 416 -19.6 57.52 - - 74 -16.48 40 128 H
17.39 23.96 MAv1 41.6 -19.6 45.96 54 -8.04 - - 40 128 H
4 3.216 39.28 Pk 32.9 -34.6 37.58 - - 74 -36.42 0-360 250 \Y
*10.803 38.48 PK2 37.8 -26.2 50.08 - - 74 -23.92 173 141 \%
*10.804 26.64 MAv1 37.8 -26.2 38.24 54 -15.76 - - 173 141 \%
6 *11.457 | 37.51 PK2 38.1 239 51.71 - - 74 -22.29 0 137 v
*11.458 | 25.89 | MAvl | 381 24 39.99 54 -14.01 - - 0 137 %
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: R10778321-E1A DATE: 2015-07-02
FCC ID: C3K1698

Mid Channel

i II__)!_JL—RTF' EMC: Chmmbe:j C ) ) 19 May 2815 11:31:11

Rodioted Emissions 3-Meters

Customer:Microsoft
“|Project #:18778321

Model : 1698

Mode :882 .1 1nHT28 2437MHz
{Tested by:B. Kiewra

(dBulU/m)

18
Frequency (GHz)

Ronge (E¥E) BWEL  Rei/fitn  Det/ig Type Sweep Fts ASps/  Ronge (B RBUABN  Fef/fttn Det/ivg Tupe Sweep Pts  15psltods Pd
THC-6cl)/ 17418 FEA/Pur fegRS)  Taseclhuto) 6831 WA 1t HI(-68)./ 2 B POKGPar Ag(RE busec(hio) 1 WA

Data
Marker | Frequency | Meter Det AT0062 | Amp/Cbl/F| Corrected | AvgLimit | Margin | Peak Limit | PK Margin | Azimuth | Height | Polarity
(GHz) Reading (dB/m) Itr/Pad Reading | (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *4.693 43.01 PK2 34.1 -33.1 44.01 - - 74 -29.99 4 113 H
*4.693 31.31 MAv1 34.1 -33.1 32.31 54 -21.69 - - 4 113 H
3 *12.077 39.02 PK2 38.7 -25.4 52.32 - - 74 -21.68 281 360 H
*12.077 26.75 MAv1 38.7 -25.4 40.05 54 -13.95 - - 281 360 H
5 *11.082 37.6 PK2 37.7 -23.9 51.4 - - 74 -22.6 166 126 \%
*11.082 25.6 MAv1 37.7 -23.9 39.4 54 -14.6 - - 166 126 \%
3.249 38.86 Pk 329 -34.3 37.46 - - 74 -36.54 0-360 151 \%
7.013 33.06 Pk 35.7 -28.5 40.26 - - 74 -33.74 0-360 151 H
6 16.847 35.89 PK2 41.6 -20.8 56.69 - - 74 -17.31 93 308 \Y
16.847 24.37 MAv1 41.6 -20.8 45.17 54 -8.83 - - 93 308 \Y
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: R10778321-E1A DATE: 2015-07-02
FCC ID: C3K1698

High Channel

5 UL-RTP EMC: Chamber C 19 May 2815

11

Radiated Emissions

; Customer :Microsoft
185} i Project #:1B778321
: Mode | :1698
Mode :882 . 1 InHT28 2462MHz
Tested by:B. Kiewra

% s
Frequency (GHz)

[ Forge (B R Ref/Atin  Del/ivg Tupe Suncp Pis  #5wps/W]  Ronge (GHD) BABY  Ref/Atin  Det/vg lupe Swoep Pls  Fepstode  Fof
i W(-5) /38 107/18  PEAK/Pur fvg (R naecl A Bl 1 H(-6d8)/ 38 FEA/Par gl RS fnose ta) 18k MAH [

Data
Marker | Frequency | Meter Det AT0062 | Amp/Cbl/F| Corrected | AvgLimit | Margin | Peak Limit | PK Margin | Azimuth | Height | Polarity
(GHz) Reading (dB/m) Itr/Pad Reading | (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 6.457 32.49 Pk 35.7 -28.5 39.69 - - 74 -34.31 0-360 151 H
2 *8382 | 39.19 PK2 35.9 -27.6 47.49 - - 74 -26.51 96 385 H
*8.382 2767 | MAV1 | 359 276 35.97 54 -18.03 - - 96 385 H
3 *11.663 37.97 PK2 38.2 -24.9 51.27 - - 74 -22.73 105 355 H
*11.664 26.06 MAv1 38.2 -24.9 39.36 54 -14.64 - - 105 355 H
4 3.282 37.93 Pk 32.8 -343 36.43 - - 74 -37.57 0-360 151 \Y
9.915 31.94 Pk 37.1 -26.3 42.74 - - 74 -31.26 0-360 151 \Y
6 17.515 36.12 PK2 41.6 -20.6 57.12 - - 74 -16.88 126 237 \%
17.516 24.34 MAv1 41.6 -20.6 45.34 54 -8.66 - - 126 237 \Y
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: R10778321-E1A DATE: 2015-07-02
FCC ID: C3K1698

9.5. WORST-CASE BELOW 1 GHz
9.5.1. SPURIOUS EMISSIONS 30 TO 1000 MHz (2.4GHz BAND)

HORIZONTAL & VERTICAL PLOT:
ggMULARTPAEMC:.Chombef C‘ o B 22 May 2815
: Radiated Emissions
Customer:Microsoft
Project #:18778321
Model : 1698

Mode:Worse-Case
{Tested bHIB, Kiewra

(dBulU/m)

it i
"L_"1

. T A
. Voo™t '

198 ) ‘ ) — Toe
Frequency (MHz)

RN Ref/bttn  Det/ivg Tupe Sueep Pls  #wps/M  Ronge (¥ FU/BY  Ref/ftin Dei/fvg Tupe Sweep Pts t5ps/Mode Fol
1B/ G/18  PEALogPur-Viden ImsecChto) 4381 NOH | 3:200-Te8 BN T8 PEA/LogPw—Video Jmseciiito) 6981 MAGH 8-
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REPORT NO: R10778321-E1A
FCC ID: C3K1698

DATE: 2015-07-02

DATA
Marker Frequency Meter Det AT0066 Amp/Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
3 *74.2425 33.35 Pk 8.1 -31.1 10.35 40 -29.65 0-360 100 H
6 *408.7 43.88 Pk 16 -29.4 30.48 46.02 -15.54 0-360 100 H
10 * 960 37.83 Pk 23 -26.8 34.03 46.02 -11.99 0-360 100 H
1 31.4875 29.16 Pk 20.7 -31.6 18.26 40 -21.74 0-360 400 H
2 47.17 36.26 Pk 9.2 -31.4 14.06 40 -25.94 0-360 300 H
4 315 39.78 Pk 13.9 -29.7 23.98 46.02 -22.04 0-360 100 H
5 3754 42.76 Pk 15 -29.5 28.26 46.02 -17.76 0-360 100 H
7 560 37.64 Pk 18.5 -28.8 27.34 46.02 -18.68 0-360 200 H
8 600 35.98 Pk 18.4 -28.7 25.68 46.02 -20.34 0-360 200 H
9 720 34.94 Pk 20.5 -28.7 26.74 46.02 -19.28 0-360 100 H

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

Pk - Peak detector
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REPORT NO: R10778321-E1A DATE: 2015-07-02
FCC ID: C3K1698

9.6. WORST-CASE 18-26GHz

9.6.1. SPURIOUS EMISSIONS 18 TO 26GHz (2.4GHz BAND)

HORIZONTAL & VERTICAL PLOT:
UL-RTP EMC: Chamber C 22 Moy 2815  B7:38:5I

Rodicoted Emissions 3-Meters

115

: Customer ! Microsoft
185 : Project #:18778321
; Model :1698
Mode :Wlorse-Case

g5 ? Tested by:B. Kiewra

a
a1

~J
&)

o
Ul

£
~
=
J
m
5

Avg Limit CdBUY /MY

9]
1

I
ul

Frequency (GHz)

Rarge (Hz) RBU/VEW Ref/htin  Det/fvg Tupe ey

P Pie  Hups/M{  Ronge (GHz) REW/LBY Ref/Atin  Detfvg Type Sueep Pta {Sus/Mode Po
1:18-2.5 1M(-5B) /3 8178 PEAK/Pur hvg(RMS)  IBmsec(futa) 18k NAH | 2:18-26.5 -

HC-6dB)/3H 81/6 PEAK/Pur frvg(RMS)  |Bmsec(futo) 18 MAH 8

Data
Marker | Frequency | Meter Det Horn Amp/Cbl | Corrected | AvgLimit | Margin | Peak Limit | PK Margin | Azimuth | Height | Polarity
(GHz) Reading AT0063 (dB) Reading | (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuV/m)
1 *20.578 43.76 PK2 33 -32.6 44.16 - - 74 -29.84 102 335 \"
*20.576 32.52 MAv1 33 -32.6 32.92 54 -21.08 - - 102 335 \"
2 *21.341 44.98 PK2 34.1 -32.1 46.98 - - 74 -27.02 102 200 \"
*21.342 33.62 MAv1 34.1 -32.1 35.62 54 -18.38 - - 102 200 \%
4 *22.147 44.99 PK2 36.5 -31.9 49.59 - - 74 -24.41 8 187 \%
*22.148 32.94 MAv1 36.5 -31.9 37.54 54 -16.46 - - 8 187 \%
3 21.621 41.03 Pk 35.8 -32.4 44.43 - - 74 -29.57 0-360 200 \%
5 23.37 39.99 Pk 33.7 -30.8 42.89 - - 74 -31.11 0-360 200 \%
6 26.122 40.87 Pk 34.1 -28.3 46.67 - - 74 -27.33 0-360 200 \%
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average
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