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REPORT NO: 11789904-E4V3 DATE: December 20, 2017
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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: PORTABLE COMPUTING DEVICE
MODEL: 1782
SERIAL NUMBER: 158395400000226
DATE TESTED: June 16", 2017 — June 26" 2017
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-247 Issue 2 Pass
INDUSTRY CANADA RSS-GEN Issue 4 Pass

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

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL Verification Services Inc. and all revisions are duly
noted in the revisions section. Any alteration of this document not carried out by UL Verification
Services Inc. will constitute fraud and shall nullify the document. This report must not be used
by the client to claim product certification, approval, or endorsement by NVLAP, NIST, any
agency of the Federal Government, or any agency of the U.S. government.

Approved & Released For

UL Verification Services Inc. By: Prepared By:
< ¢ i o
' /Jmf:-ch‘é“d"&:«a*é, 7/ A
¥

Francisco de Anda Clifford Susa

Program Manager Project Engineer

UL Verification Services Inc. UL Verification Services Inc.
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REPORT NO: 11789904-E4V3 DATE: December 20, 2017
FCC ID: C3K1782 IC: 3048A-1782

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 C63.10-2013, RSS-GEN Issue 4, and RSS-247 Issue 2.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, Fremont, California, USA. Line conducted emissions are measured only at the
47173 address. The following table identifies which facilities were utilized for radiated emission
measurements documented in this report. Specific facilities are also identified in the test results
sections.

47173 Benicia Street 47266 Benicia Street
X] Chamber A [ ] Chamber D
[ ] Chamber B [ ] Chamber E
[ ] Chamber C [ ] Chamber F
[ ] Chamber G
[ ] ChamberH

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers A through C are covered under Industry Canada company address code 2324B with
site numbers 2324B -1 through 2324B-3, respectively. Chambers D through H are covered
under Industry Canada company address code 22541 with site numbers 22541 -1 through
22541-5, respectively.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full
scope of accreditation can be viewed at http://ts.nist.gov/standards/scopes/2000650.htm.
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REPORT NO: 11789904-E4V3 DATE: December 20, 2017
FCC ID: C3K1782 IC: 3048A-1782

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)
36.5dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. MEASUREMENT UNCERTAINTY

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

Parameter Uncertainty
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.84 dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.65dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 3.15dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 5.36 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.32 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.45 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.24 dB

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 11789904-E4V3 DATE: December 20, 2017
FCC ID: C3K1782 IC: 3048A-1782

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a portable computing device with 802.11 2x2, a/b/g/n/ac WLAN, Bluetooth,
Bluetooth LE.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Average Peak
Frequency Range Mode Output Power | Output Power | Output Power | Output Power
(MHz) (dBm) (mw) (dBm) (mwW)
2402 - 2480 BLE 2.26 1.68 2.45 1.76

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an integrated antenna, with a maximum gain of 3.1 dBi.

5.4. SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was v14.201.151

The test utility software used during testing was WiFi tool v2.7.6.

5.5. WORST-CASE CONFIGURATION AND MODE

Radiated emissions below 1GHz, above 18GHz, 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 with the display in 90° and 45° orientations, it was
determined that 90° orientation was the worst-case orientation. Therefore, all final radiated
testing was performed with the display EUT at 90° orientation.

For simultaneous transmission of multiple channels in the BT/BLE and 2.4/5GHz bands, tests
were conducted for various configurations having the highest power. No noticeable new
emission was found. BT power was measured to be higher than BLE power therefore testing
was done using BT transmission. Please refer to 11789904-E3V3 Report for data.
Worst-case data rates as provided by the client were:

BLE: 1 Mbps.

Page 8 of 53

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888

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



REPORT NO: 11789904-E4V3
FCC ID: C3K1782

DATE: December 20, 2017

IC: 3048A-1782

5.6.

DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List

Description Manufacturer Model Serial Number FCCID
Laptop AC/DC adapter Lenovo ADLX45NCC2A | 1153620028172720059W0OH5 NA
Laptop Lenovo 11le LR-O4N7BL NA
USB Ethernet Adapter Linksys USB3GIGV1 15710S08406242 NA
/O CABLES
1/0 Cable List
Cable Port # of identical | Connector | Cable Type Cable Remarks
No ports Type Length (m)
1 usB 1 uUsSB Un-Shielded 0.17
2 DC 1 Proprietary | Un-Shielded 1.75
3 AC 1 2-prong Un-Shielded 0.5
4 Ethernet 1 RJ45 Un-Shielded 2
TEST SETUP

The EUT was tested connected to a support Laptop via RJ45/USB adapter. Test software
exercised the radio.
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SETUP DIAGRAM FOR ANTENNA PORT CONDUCTED TESTS

Spectrum Analyzer

L1

[] AC Adapter

]

USE - Ethernet Adapter

a

AC Mains
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FCC ID: C3K1782 IC: 3048A-1782

SETUP DIAGRAM FOR RADIATED TESTS

: Remaote
EUT |
1 | L]
: Spectrum Analyzer
2 i
USE - Ethernet Adapher 4 :
[] AC Adapter i
3 ] —t y
AC Mains
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FCC ID: C3K1782

DATE: December 20, 2017

IC: 3048A-1782

SETUP DIAGRAM FOR AC LINE CONDUCTED TESTS

EMI Receiver

]

AC Mains/LISN

EUT T
1
2
4
[] AC Adapter
—] |
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REPORT NO: 11789904-E4V3
FCC ID: C3K1782

DATE: December 20, 2017
IC: 3048A-1782

6. TEST AND MEASUREMENT EQUIPMENT

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

report:
TEST EQUIPMENT LIST
Description Manufacturer Model Asset Cal Due
Antenna, Biconolog, 30MHz-1 GHz = Sunol Sciences Corp. JB1 T130 09/23/17
Antenna, Horn, 1-18GHz ETS Lindgren 3117 T711 01/30/18
High Pass Filter 3GHz Micro-Tronics HPM17543 T486 8/1/2017
RF Preamplifier, 1 - 18GHz Miteq AFS42-00101800-25-S-
42 T1165 | 08/01/17
RF Preamplifier, 1 - 7GHz Amplical AMP1G6-10-27 T1370 05/15/18
RF Preamplifier, 10kHz - 1GHz Sonoma 310N T300 11/10/17
Spectrum Analyzer Agilent (Keysight) Technologies = E4440A T199 07/27/17
Spectrum Analyzer Agilent (Keysight) Technologies = E4446A T146 07/13/17
Spectrum Analyzer Keysight N9030A T1466 04/11/18
LISN Fischer Custom FCC-LISN-50/250-25-2 T24  03/01/18
Communications
EMI Receiver Rohde & Schwarz ESR T1436 01/06/18
Antenna, Horn, 18-26 GHz ARA MWH-1826/B T447  06/30/17
RF Preamplifier, 1 - 26GHz Agilent 8449B T404 07/05/17
Spectrum Analyzer HP 8564E T106 @ 09/07/17
Power Meter Keysight N1911A T1269 03/29/18
Power Sensor Keysight N1921A T1224 03/29/18
Test Software List
Description Manufacturer |(Model Version
Radiated Software UL UL EMC 9.5, 12/01/16
Antenna Port Software UL UL RF 6.9, 6/15/17
Conducted Emissions Software UL UL EMC 9.5, 5/26/15
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REPORT NO: 11789904-E4V3 DATE: December 20, 2017
FCC ID: C3K1782 IC: 3048A-1782

7. ANTENNA PORT TEST RESULTS
7.1. MEASUREMENT METHODS

On Time and Duty Cycle: KDB 558074 D01 v03r04, Section 6.

6 dB BW: KDB 558074 D01 v03r04, Section 8.1.
Output Power: KDB 558074 D01 v03r04, Section 9.1.2.

Power Spectral Density; KDB 558074 D01 v03r04, Section 10.2.

Out-of-band emissions in non-restricted bands: KDB 558074 D01 v03r04, Section 11.0.

Out-of-band emissions in restricted bands: KDB 558074 D01 v03r04, Section 12.1.

Band-edge: KDB 558074 D01 v03r04, Section 12.1.

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.
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REPORT NO: 11789904-E4V3 DATE: December 20, 2017
FCC ID: C3K1782 IC: 3048A-1782
7.2. ON TIME, 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/T
B X Cycle |Correction Factor | Minimum VBW
(msec) |(msec)| (linear) (%) (dB) (kHz)
BLE 0.387 | 0.626 0.618 61.8% 2.09 2.584

DUTY CYCLE PLOTS

DUTY CYCLE BLE MODE

Keysight Spectrum Analyzer - APv6.9(061517), 37699 C5, Chamber A

o e sl

RL | RF

[soe bc |

| SENSE:INT| |

ALIGN AUTO

[08:48:11 PMJun 23,2017

E

Avg Type: Log-Pwr

PNO: Fast —— 11ig: FreeRun

IFGain:Low

Atten: 10 dB

TRACE[L 23456 Frequency

TYPE|Whdrany
DET|P

10 dBJdiv
Log

Ref 0.00 dBm

Auto Tune|

Rlili]

CenterFreq
2.440000000 GHz

-200

2300

400

StartFreq

500

2.440000000 GHz

-B0.0

=700

Stop Freq

800

2.440000000 GHz

=000

Center 2.440000000 GHz

Res

3

BW & MHz

1 A2
2 F

t ()
t

A2 t (A)

#VBW 50 MHz

387.0us (A)
94.00 us
626.0 us (A)

Span 0 Hz CF Step

Sweep 1.000 ms (1001 pts)
[Auto

8.000000 MHz

Man

Freq Offset,

0Hz

Scale Type
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DATE: December 20, 2017

IC: 3048A-1782

7.3.

BLE

7.3.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

IC RSS-247 (5.2) (a)

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

RESULTS
6 dB Bandwidth | Minimum Limit
Channel Frequency (MH2) (MHz)
Low 2402 0.670 0.5
Middle 2440 0.672 0.5
High 2480 0.668 0.5
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6dB LOW CH
s Agilent 11:07:67 Jun 21, 2017 L

APvE.9(0615172,37699 CS, Conducted C a Mkrl 670 kHz

Ref 30 dBm #Atten 40 dB -0.881 dB Meas Off
#Peak
Log
10 Channel Power
dB/

Offst

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 2.402 000 GHz Span 2 Mz 1"‘0’{"2’

#Res BW 168 kHz #\BH 308 kHz Sweep 1 ms (1001 pts)

6dB MID CH
s Agilent 11:12:05 Jun 21, 2617 L Measure

APv6.9(B615173,37699 CS, Conducted C a Mkrl 672 kHz

Ref 30 dBm #Atten 40 dB 8122 dB Meas Off
#Peak
Log
18
4B/ Channel Power

Dffst

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 2.440 000 OHz Span 2 Mz 1"‘0’{"2’

#Res BH 168 kHz #YBH 308 kHz Sweep 1 ms (1681 pts)
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6dB HIGH CH
# Agilent 11:16:49 Jun 21, 2017 L Measure
APwE.9(BE1517),37699 CS, Conducted C a Mkrl B63 kHz
Ref 38 dBm #Atten 46 dB -6.668 dB Meas Off
#Peak
Log
10 Channel Power
dB/
Offst
18.7 N .
dB P o Occupied BH
ol
-4.8
dBm ACP
#PARvy
188 L
ML 52 Multi Carrier
33 FS Power

AR
£0: Power Stat
f>50k CCDF
Swp
Center 2.480 000 GHz Span 2 Mz Hore
#Res BH 188 kHz #BH 308 kHz Sweep 1 ms (1081 pts)

I
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REPORT NO: 11789904-E4V3 DATE: December 20, 2017
FCC ID: C3K1782 IC: 3048A-1782

7.3.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

Test Procedure

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of
the 99 % bandwidth and to 1% of the span. The VBW is set to 3 times the RBW. The sweep
time is coupled. The spectrum analyzer internal 99% bandwidth function is utilized.

RESULTS
Frequency 99% Bandwidth
Channel (MH2) (MHz)
Low 2402 1.0198
Middle 2440 1.0204
High 2480 1.0200
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OBW LOW CH
i Agilent 11:07:38 Jun 21, 2017

L

Measure

Occupied Bandwidth

Ch Freq

2.482 GHz

Trig Free

|Huerages: 20

Meas Off

Ret 20 dBm

APvE.9(0615171,37699 CS, Conducted C

#Atten 30 dB

#Peak

Log

Channel Power

Occupied BH

19

dB/

Offst

18.7

dB

#Res BH 16 kHz

Center 2.402 008 GHz

#VBW 51 kHz

Span 2 MHz

#3weep 100 ms (1001 pts)

% dB Banduidth

Occupied Bandwidth

Transmit Freq Error

Occ BH % Pwr
% dB

1.0198 MHz

6.252 kHz
1.232 MHz

99,00 %
-26.08 dB

ACP

Multi Carrier
Power

Power Stat
CCDF

More
1 of 2

OBW MID CH
s Agilent 11:12:38 Jun 21, 2017

Measure

Occupied Bandwidth

Ch Freqg

2.44 GHz

Trig Free

Iﬂuerages: 20

Meas Off

Ref 28 dBm

APv6.9(B615173,37699 CS, Conducted C

#Atten 30 dB

#Peak

Log

19

Channel Power

Occupied BH

dB/

Offst

18.7

dB

#Res BW 18 kHz

Center 2,440 @68 GHz

#yBH 51 kHz

Span 2 MHz

#Sweep 100 ms (1001 pts)

% dB Banduidth

Occupied Bandwidth

Transmit Freq Error

Occ BH % Pwr
% dB

1.8204 MHz

6.825 kHz
1.234 MHz

99.00 ¥
—-26.80 dB

ACP

Multi Carrier
Power

Power Stat
CCDF

More
1of2
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OBW HIGH CH

s Agilent 11:17:27 Jun 21, 2617 L

]
Ch Freq 2.48 GHz Trig Free Meas Off

Occupied Bandwidth |Averages: 20 | |

| Channel Power

APwE.9(B61517),37699 CS, Conducted C
Ref 20 dBm #Atten 30 dB

#Peak Occupied BW
Log
18

4B/
Offst ACP

18.7
dB

Multi Carrier

Center 2.430 BA0 GHz Span 2 MHz Power
#Res BH 18 kHz #UBH 51 kHz #3weep 100 ms (1001 pts)
Power Stat

Occupied Bandwidth Occ BH % PWr  99.00 1 CCDF
1.0200 MHz x dB  -26.00 dB

Transmit Freq Error  5.091 kHz 1'10{3
% dB Banduidth 1.232 MHz u
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REPORT NO: 11789904-E4V3

FCC ID: C3K1782

DATE: December 20, 2017

IC: 3048A-1782

7.3.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

RESULTS
ID: 37699 CS | Date: | 06/19/17
Frequency AV Power
Channel (MH2) (dBm)
Low 2402 2.26
Middle 2440 2.11
High 2480 1.97
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REPORT NO: 11789904-E4V3
FCC ID: C3K1782

DATE: December 20, 2017

IC: 3048A-1782

7.3.4. OUTPUT POWER

LIMITS

FCC §15.247 (b)

IC RSS-247 (5.4) (d)

The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

RESULTS
Tested By: 37699 CS
Date: 06/19/17
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 2.45 30 -27.55
Middle 2440 2.31 30 -27.69
High 2480 2.13 30 -27.87
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REPORT NO: 11789904-E4V3
FCC ID: C3K1782

DATE: December 20, 2017

IC: 3048A-1782

7.3.5. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)

IC RSS-247 (5.2) (b)

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS
Channel | Frequency PSD Limit Margin
(MH2z) (dBm) (dBm) (dB)
Low 2402 -11.48 8 -19.48
Middle 2440 -11.83 8 -19.83
High 2480 -12.03 8 -20.03
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REPORT NO: 11789904-E4V3
FCC ID: C3K1782

DATE: December 20, 2017
IC: 3048A-1782

CPSD LOW CH
# Agilent 11:08:25 Jun 21, 2017 L Measure
APwE.9(BE1517),37699 CS, Conducted C Mkrl 2.481 972 GHz
Ref 25 dBm #Atten 36 dB -11.436 dBm Meas Off
#Peak
Log
10 Channel Power
dB/
Offst
18.7
dB 3 Occupied BH
ol
3.8
dBm
ACP
#PARvy
1608
ML 52 Multi Carrier
53 F3 Power
AR
£0: Power Stat
58k CCDF
Swp
Center 2.402 008 GHz Span 2 Mz Hore
#Res BH 3 kHz #UBH 9.1 kHz  Sweep 212.3 ms (1661 pts)
I

CPSD MID CH

W Agilent 11:13:32 Jun 21, 2617 L

Measure

Ref 25 dBm

APvE.9(AE15177,37699 CS, Conducted C
#Atten 36 dB

Mkrl 2.439 972 GHz
-11.832 dBm

#Peak
Log

Meas Off

19
dB/

Offst

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 2,448 068 GHz
#Res BH 3 kHz

Span 2 MHz

#YBH 9.1 kHz  Sweep 212.3 ms (1081 pts)

More
1of 2
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REPORT NO: 11789904-E4V3
FCC ID: C3K1782

DATE: December 20, 2017

IC: 3048A-1782

CPSD HIGH CH
3 Agilent 11:18:25 Jun 21, 2017

L Measure

APvE.9(0615172,37699 CS, Conducted C
Ref 25 dBm #Atten 36 dB

Mkrl 2.479 972 GHz
-12.831 dBm

#Peak
Log

Meas Off

19
dB/

Offst

Channel Power

Occupied BH

ACP

Multi Carrier

Power

Power Stat

CCDF

Center 2,430 @68 GHz
#Res B 3 kHz #BH 9.1 kHz

Span 2 MHz
Sweep 212.3 ms (1001 pts)

More
1 of 2

Page 26

of 53

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FAX: (510) 661-0888

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



REPORT NO: 11789904-E4V3
FCC ID: C3K1782

DATE: December 20, 2017
IC: 3048A-1782

7.3.6. CONDUCTED BANDEDGE AND SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

IC RSS-247 (5.5)

Output power was measured based on the use of a peak measurement, therefore the required

attenuation is 20 dB.
RESULTS

BANDEDGE

CBE LOW CH

W Agilent 11:09:19 Jun 21, 2617

L

Measure

Ref 25 dBm

APYE.9(AE1517),37699 CS, Conducted C
#Atten 36 dB

Mkrl 2.402 80 GHz
2.22 dBm

Peak

Meas Off

Log
18

dB/

Dffst

Channel Power

18.7

dB

D

Occupied BH

-17.8
dBm

#PAvg

ACP

Center 2,400 8@ GHz
#Res BH 106 kHz

#VBW 388 kHz

Span 18 MHz

Sweep 1 ms (1081 pts)

Marker Trace
1 (¢
2 (¢
3 (48]

_

# RAxis
2,462 B8 GHz
2,468 B8 GHz
2,399 57 GHz

Amplitude
2,22 dBm
-41.83 dBm
-48,72 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1of2

[Copyright 2000-2010 Rgilent Technologies ]
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REPORT NO: 11789904-E4V3
FCC ID: C3K1782

DATE: December 20, 2017
IC: 3048A-1782

CBE MID CH

W Agilent 11:14:26 Jun 21, 2617

L

Measure

Ref 25 dBm

APE.9(A615177,37699 C35, Conducted C
#Atten 36 dB

Mkrl 2.439 99 GHz
2.85 dBm

Peak
Log

19
dB/

Offst

Meas Off

Channel Power

Occupied BH

ACP

Center 2.44@ @@ GHz
#Res BW 100 kHz

#YBH 300 kHz

Span 18 MHz
Sweep 1 ms (1001 pts)

Multi Carrier
Power

Power Stat
CCDF

More
1 of 2

CBE HIGH CH

4 Agilent 11:19:20 Jun 21, 2017

L

Measure

Ref 25 dBm

APE.9(AE15173,37699 CS, Conducted C
#Atten 36 dB

Mkrl 2.486 81 GHz
1.89 dBm

Peak

Meas Off

Log

19
dB/

Dffst

Channel Power

Occupied BH

ACP

Center 2.483 58 GHz
#Res BH 106 kHz

#VBW 388 kHz

Span 18 MHz
Sweep 1 ms (1081 pts)

Markar Trace
1 1
2 1
3 1

=

# RAxig
2,488 A1 GHz
2.483 57 GHz
2,483 50 GHz

Amplitude
1.89 dBm
-44.,56 dBm
-46,77 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1of2

[Copyright 2000-2010 Agilent Technologies ]
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REPORT NO: 11789904-E4V3
FCC ID: C3K1782

DATE: December 20, 2017

IC: 3048A-1782

SPURIOUS EMISSIONS

CSPUR LOW CH
s Agilent 11:18:17 Jun 21, 2617

L

Measure

APv6.9(B615173,37699 CS, Conducted C
Ref 38 dBm #Atten 40 dB

Mkrd 25677 GHz
-32.8537 dBm

#Peak

Meas Off

Log

19
dB/

Dffst

Channel Power

Occupied BH

ACP

Center 13.815 GHz

#Res BH 108 kHz #VBW 388 kHz

Span 25.97 GHz

Sweep 2.482 5 (8192 pts)

# RAxig
2.482 GHz
4.864 GHz
7.286 GHz

25.677 GHz

Markar Trace
1 1
2 1
3 1
4 1

Type
Frag
Frag
Freg
Freg

Amplitude
1.33 dBm
-42.43 dBm
-42,46 dBm
-32.86 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1of2

[:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::..............._________]

CSPUR MID CH
5 Agilent 11:15:26 Jun 21, 2017

L

Measure

APv6.9(861517),37699 C3, Conducted C
Ref 38 dBm #Atten 40 dB

Mkrd 24,989 GHz
-32.631 dBm

#Peak

Meas Off

Channel Power

Occupied BH

ACP

Center 13.815 GHz

#Res BW 108 kHz #YBH 300 kHz

Span 25,
Sweep 2.482 5 (8192 pts)

7 GHz

¥ Axis
2.448 GHz
4.886 GHz
7.328 GHz
24,989 GHz

Marker Trace
1 (4]
2 (4]
3 (48]
4 (48]

Type
Freg
Freg
Freg
Freg

=

Amplitude
6.93 dBm
-42.52 dBmn
-41.38 dBmn
-32.63 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1 of 2

[Copyright 2000-2010 Agilent Technologies |
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REPORT NO: 11789904-E4V3
FCC ID: C3K1782

DATE: December 20, 2017

IC: 3048A-1782

CSPUR HIGH CH
s Agilent 11:20:17 Jun 21, 2017

L Measure

Ref 30 dBm

APvE.9(0615172,37699 CS, Conducted C

#Atten 40 dB

Mkrd 25.734 GHz
-32.460 dBm

#Peak

Meas Off

Log
18

dB/

Offst

Channel Power

Occupied BH

ACP

Center 13.815 GHz
#Res BH 100 kHz

#YBH 300 kHz

Sweep 2.482 5 (8192 pts)

Span 25.97 GHz

Marker Trace
1 1
2 1
3 1
4 1

—————————————————————————————————— |

¥ Axis
2.488 GHz
4,968 GHz
7.448 GHz
25.734 GH=z

Amplitude

Multi Carrier

Power

A.82 dBm

-41.26 dEm Power Stat

-46.68 dBm
-32.46 dBm

CCDF

More
1 of 2

[Copyright 2000-2010 Rgilent Technologies |
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REPORT NO: 11789904-E4V3 DATE: December 20, 2017
FCC ID: C3K1782 IC: 3048A-1782

8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

IC RSS-GEN, Section 8.9 and 8.10.

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 measurement
below 1GHz; 1.5 m above the ground plane for measurement above 1GHz. The antenna to EUT
distance is 3 meters. The EUT is configured in accordance with ANSI C63.10. The EUT is set to
transmit in a continuous mode.

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

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

For final measurements above 1 GHz the resolution bandwidth was set to 1 MHz; the video
bandwidth is set to 3 MHz for peak measurements and 1 MHz resolution bandwidth with 1/T
(2.7 kHz) video bandwidth with peak detector for average measurements.

The spectrum from 30 MHz to 1GHz and 18GHz to 26 GHz is investigated with the transmitter
set to transmit at the channel with highest output power as worst-case scenario. 1GHz to
18GHz was set to the lowest, middle, and highest channels in the 2.4 GHz 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: 11789904-E4V3
FCC ID: C3K1782

DATE: December 20, 2017

IC: 3048A-1782

8.2.

BLE

8.2.1. RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL HORIZONTAL

1ZKUL Fremant,5m Chomber A 23 Jun 2B17 18:25:45
Restricted Bondedge
= Project Number: 117833084
H Client Microsoft
Config:EUT w/ AC Adaopter
Mode !BLE 24B2MHz
185 Tested by:37639 CS
95
85
< Peck Limit CdBuU/m)
= 75
3
@
S
65 /
55 Average Limit (dBuUym) / N\(
.Mu L
2
45WWWWWWWMMWWWM THTPRME YN WL P MRS ottt A Al Mnm'l.;vn.h Iy “.u.nwu.luwu.".mm‘ f
4
. ) , a3 el ,
I W L T N W 7 t ) ¥ A
2. 31 18 .5MH=/ 2.415
Frequency (GHz)
Range (6Hz) RELL/UBII Ref/Attn Det/fAvg Type Sueep Pis  #5ups/Made Position Range (6Hz) REW/ VBl Ref/Attn  Det/Avg Type Sueep Pte #5ups/Mode Position
1:2731-2.415 MC-6B) /M 1B9/12 PEAK/Pir AuglRNS)  Insec(futc) 800 MAKH 29 degs H 2:2231-2.415 IMC-6cB3/2. Tk 109/12 PEAK/URI4 Avg 015/REU 8088 1/LRIT 29 dags H
ow Channel Baondedge - H.TST 38915 {1 May 2816 Rev 9.5 B1 Dec 208
Marker Frequency Meter Det AF T711 (dB/m) Amp/Cbl/Fltr/Pad Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuv/im) (dB)
1 *2.39 35.96 Pk 32.1 -23.7 44.36 74 -29.64 29 233 H
2 *2.384 38.7 Pk 32.1 -23.7 47.1 - - 74 -26.9 29 233 H
3 *2.39 25.94 VALT 32.1 -23.7 34.34 54 -19.66 - - 29 233 H
4 *2.385 27.82 VALIT 32.1 -23.7 36.22 54 -17.78 29 233 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11789904-E4V3
FCC ID: C3K1782

DATE: December 20, 2017
IC: 3048A-1782

1ZKUL Fremant,5m Chomber A 23 Jun 2817 18:35:44
Restricted Bondedge
= Project Number: 11789584
H Client Microsoft
Config:EUT w/ AC Adapter
Mode:BLE 2482MHz
185 Tested by:37689 CS
gl:
85
< Peak Limit CcBuU/m)
> 7l:
3
[a)
S
6|:
55 Average Limit (dBuUym)
2
Y| MY T——y e
4
G L e 7 P o S sy L P A S T gt PR Sty L T OSSPSRyt M ATt P g """""""
2.3 B Shi=/ 7415
Frequency (GHz)
Range (62) REW/UB Ref/Attn  Det/fvg Type - Pis  #oups/tode FPosition Range (6z) REU/VBL Ref/Attn  Det/fvg Type o Pts #5ups/tode Fosition
ow Channel Bendsdge - U.TST 38315 11 May 2816 Rev 9.5 Bi Dec 28

Marker Frequency Meter Det AF T711 (dB/m) Amp/Cbl/Fltr/Pad Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
4 *2.385 27.2 VALT 32.1 -23.7 35.6 54 -18.4 - - 152 364 \
2 *2.389 39.93 Pk 32.1 -23.7 48.33 - - 74 -25.67 152 364 \
1 *2.39 38.58 Pk 32.1 -23.7 46.98 - - 74 -27.02 152 364 \
3 *2.39 26.23 VALIT 32.1 -23.7 34.63 54 -19.37 - - 152 364 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11789904-E4V3 DATE: December 20, 2017
FCC ID: C3K1782 IC: 3048A-1782

8.2.2. AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL HORIZONTAL
UL Fremont,5m Chambsr A 23 Jun 2B17 18:45:21

Restricted Baondedge

Froject Number: 11783984
Client:Microsoft
Config:EUT w/ AC Adopter
Mode :BLE 248@MH=z

Tested by: 37693 CS

12

mit CdBEuU/S

£
~
=
3
fis)
el

B Limit CdBLU/m)

AR YT [ N LN RIS T YRSt RN TR ¥ AN Pt e b s AL s el

10. 3MH=z/
Frequency (GHz)

Range (Gfiz)

REW/UEY Ref/Attn  Det/Ava Tupe Sueep Fle #owps/Mode FPosition Ronge (6Hz) Raf/fttn  Det/Avg Tupe Toupefode  Fosition
1:2.462.563  HCEEI/M  109/12  PERK/Pur tRS)  Auto 0

REWVEW Sueap Fts
GHEE  HAXH 26 degs 186 cn | 2:2.46-2 563 THi-6dBY /2. 7k 189712 PEAKAD I Avg GG 75| =/REW BREA 1 /WRIT 26 degs 188 cn H

LE BE H 2488 .DAT 36915 {1 May 2816 Rev 3.5 81 Dec 2A16

Marker Frequency Meter Det AF T711 (dB/m) Amp/Cbl/Fltr/Pad Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *2.484 52.11 Pk 325 -23.6 61.01 - - 74 -12.99 26 180 H
2 *2.484 52.57 Pk 325 -23.6 61.47 - - 74 -12.53 26 180 H
3 *2.484 27.77 VALT 325 -23.6 36.67 54 -17.33 - - 26 180 H
4 *2.488 29 VALIT 32.6 -23.7 37.9 54 -16.1 - - 26 180 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11789904-E4V3 DATE: December 20, 2017
FCC ID: C3K1782 IC: 3048A-1782

HIGH CHANNEL VERTICAL

UL Fremont,5m Chomber A 23 Jun 2817 18:56:49
Restricted Bandedge

Project Number: 11789904
Client:Microsoft
Config:EUT w/ AC Adapter
Mode:BLE 2488MHz

Tested by:37699 CS

125

imit CdBuU/

£
~
>
5
@
Kl

Average Limit (dBulU/m)

2.46 18. 3MH=/
Frequency (GHz)

Range (GHz) REW/UBH Ref/Bttn  Det/Avg Type Sueep Pls  Foups/fode Fosition Range (GHz) W Ref/Attn  Det/Avg Type e Pte #5ups/fode Position

High Chonnel Bondedge - U.TST 38915 11 May 2816 Rev 9.5 Bf Dec 2016
Marker Frequency Meter Det AF T711 (dB/m) Amp/Cbl/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)

(dBuv) (dBuVv/m)
1 *2.484 45.47 Pk 325 -23.6 54.37 - - 74 -19.63 283 103 \%
2 *2.484 45.73 Pk 325 -23.6 54.63 - - 74 -19.37 283 103 \%
3 *2.484 26.05 VALT 325 -23.6 34.95 54 -19.05 - - 283 103 v
4 2.554 27.53 VALT 32.6 -235 36.63 54 -17.37 - - 283 103 \%

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11789904-E4V3 DATE: December 20, 2017
FCC ID: C3K1782 IC: 3048A-1782

8.2.3. HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

H:UL Fremont,5m Chomber A 23 Jun 2817 @9:46:13
Rodioted Emissions 3-Meters
= Project Number:11789584
18 Client:Microsoft
Config:EUT w/ AC Adapter
Mode:BLE 24B2MHz
95 Tested by:37699 CS
85
Peak Limit (dBulU/m)
75
‘e
3 5
2 6
@
o
— Avg Limit (dBul/m)
55
=
a 3
i 5 "
- “
35 S e o
25
1 14 18
Frequency (GHz)
Range (612) REU/VBI Ref/Pitn  Det/fvg Type Sweep Pis  #oups/fode Fosition Ronge (6 RBU/VBI Ref/tin  Det/fvg Type Sweep Pis  #5ups/fode Position
1:1-3 1M(-6dB) /3Ak 187/18 PEAK/Pur Awg(RMS)  77meec(huto) 6AER  MAXH B-36fdegs H 3318 IMC-6cB) /30K 87/ PEAK/Pur Avg(RMS)  57dmsec(fAuto) I8k MAXH B-36fdegs H
FCC Part15C 2 4GHz RSE.TST 36515 26 Jun 2615 Rev 8.5 A1 Dec 26

LOW CHANNEL VERTICAL
UL Fremont,5m Chomber A 23 Jun 2B17 @9:46:13

Rodioted Emissions 3-Meters

o5 ET?JE:§ Number: 11783924
ient Microsoft

Config:EUT u/ AC Adapter

Mode :BLE 2482MHz

95 Tested by:37699 CS

I

85

Peak Limit (dBulU/m)
75

&5

(dBul/m?

Avg Limit CdBul/m)

55

45

orJ
op
om

35

25

1 18 18
Frequency (GHz)

Range (BHz) REU/VEN Ref/Atn  Det/Avg Type Sueap Pla  Fawps/fode Fosition Range (GHz) REU/VBH Ref/Attn  Det/Avg Type Sueep Pis foups/fode  Fosition

FCC Part!5C 2 4GHz RSE.TST 36515 26 Jun 2615 Rev 8.5 A1 Dec 26
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REPORT NO: 11789904-E4V3
FCC ID: C3K1782

DATE: December 20, 2017
IC: 3048A-1782

Marker Frequency Meter Det AF T711 (dB/m) Amp/Cbl/Fltr/Pa Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuV/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuv/m) (dB)
1 *1.44 44.23 PK2 28.8 -23.8 49.23 - - 74 -24.77 67 106 H
*1.44 26.59 VALT 28.8 -23.8 31.59 54 -22.41 - - 67 106 H
3 *4.803 40.94 PK2 34 -28.6 46.34 - - 74 -27.66 88 110 H
*4.804 33.19 VALT 34 -28.5 38.69 54 -15.31 - - 88 110 H
4 *4.804 42.24 PK2 34 -28.5 47.74 - - 74 -26.26 200 244 \4
*4.804 35.21 VALT 34 -28.6 40.61 54 -13.39 - - 200 244 \4
2 1.92 36.44 PK2 31.3 -23.5 44.24 - - 0 200 \4
5 6.514 34.24 PK2 35.5 -25.3 44.44 0 200 H
6 6.541 34.17 PK2 35.6 -25.6 44.17 0 200 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11789904-E4V3 DATE: December 20, 2017
FCC ID: C3K1782 IC: 3048A-1782

MID CHANNEL HORIZONTAL
UL Fremont,5m Chamber A 23 Jun 2817 B8:39:09
Radioted Emissions 3-Meters

' ET?Jecf Nunber : 11789984
fent:Microsoft

Config:EUT w/ AC Adapter

Mode :BELE 2448MHz

95 Tested by:37689 CS

"

Peak Limit (dBulU/m

(dBuU/m3

Avg Limit (dBulU/m)

18
Frequency (GHz)

Ranga (GHz) REW/VEY Ref/Attn  Det/Avg Type
1:123 718 P

Sueep Pls  ¥owps/fode Fosition Range (GHz) REU/VBl Ref/Attn  Det/Avg Ty 5 Plo ¥oups/fode Fosition
1M(-6d8)/38k  187/18  PEAK/Pur Avg(RHS)  7Tmsec(futo) 6003 HAXH i kIET] ¥ 7/8 B

pe wecp
8-368degs H (-6dB)/30k  87/1 PERK/Pur Avg(RIS)  574nsec(iuto) I8k HAXH 8-36degs H

FCC Part!5C 2.46Hz RSE.TST 36915 26 Jun 2615 Rev 9.5 A1 Dec 2816

MID CHANNEL VERTICAL
~UL Fremont,5m Chomber A 23 Jun 2817 88:39:09
Radioted Emissions 3-Meters

I

. Projsct, Number: | 1789584
fent:Microsoft

Config:EUT w/ AC Adapter

Mode :BLE 2448MHz

95 Tested by:37699 CS

85

Peak Limit CdBulU/m
75

(dBulU/m)

Avg Limit (dBuU/m>

]
Frequency (GHz)

Range (6H2) REU/UB Ref/fttn  Det/fvg Type Sweep Pis foups/fode Fosition Range (6Hz) REW/UB Ref/Mtn  Det/fvg Tupe Sucep Pte  f5ups/fode Position

FCC Part15C 2.46Hz RSE.TST 38915 26 Jun 2815 Rev 8.5 81 Dec 2816
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REPORT NO: 11789904-E4V3 DATE: December 20, 2017

FCC ID: C3K1782 IC: 3048A-1782
Marker Frequency Meter Det AFT711 Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuVv/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuV) (dBuV/m) (dB)
4 *4.88 41.48 PK2 34 -27.9 47.58 - - 74 -26.42 14 158 H
*4.88 33.92 VALT 34 -27.9 40.02 54 -13.98 - - 14 158 H
5 *4.879 43.25 PK2 34 -27.9 49.35 - - 74 -24.65 158 241 \
*4.88 36.67 VALT 34 -27.9 42.77 54 -11.23 - - 158 241 \
2 1.919 38.92 PK2 31.3 -23.5 46.72 - - 0 101 H
1 2.4 42.89 PK2 32.1 -23.7 51.29 - - - - 0 200 H
3 2.401 37.29 PK2 32.1 -23.7 45.69 - - - - 0 200 \
6 6.404 34.66 PK2 35.5 -25.7 44.46 - - - - 0 101 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11789904-E4V3
FCC ID: C3K1782

DATE: December 20, 2017

IC: 3048A-1782

HIGH CHANNEL HORIZONTAL

1]:UL Fremont, 5m Chamber A

185

23 Jun 2817

Radioted Emissions 3-Meters
Project Number: 11789584

95

Client:Microsoft
Config:EUT w/ AC Adapter
Mode :ELE 2488MHz

Tested by:37699 CS

a5

11:82:22

Peak Limit (dBulU/m
75

65

(dBuU/m3

Avg Limit (dBulU/m)
55

45

35

18
Frequency (GHz)

Ranga (GHz) REW/VEY Ref/Attn  Det/Avg Type
1:123 1M(-6d8)/38k  187/18  PEAK/Pur Aug(RHS)

Pls  ¥owps/fode Fosition Range (GHz) REU/VBl Ref/Attn  Det/Avg Type 5
BoB8  HAXH i kIET] ¥ 7/8

ueep
B-360degs H (-6B)/30k  87/1 PEAK/Pur Rvg(RMS)  Auto 18k

Pts  #5ups/fode Position
HH 8-36Bcegs H

pe. TST 30915 26 Jun 2615

HIGH CHANNEL VERTICAL

Rev 9.5 A1 Dec 2816

~UL Fremont,5m Chomber A

23 Jun 2B17

11:82:22

I

185

Radioted Emissions 3-Meters
Project Number: 11789984

a5

Client:Microsoft
Config:EUT u/ AC Adapter
Mode :BLE 2488MHz

Tested by:37699 CS

Peak Limit CdBulU/m

(dBulU/m)

Avg Limit (dBuU/m>

Frequency (GHz)

Range (6H2) REU/UB Ref/fttn  Det/fvg Type Sweep

Pis  #Swps/Mode Position Range (6Hz) RBU/VBU

Ref/Mtn  Det/fvg Tupe

Pts  #5Sups/Mode Position

pe. TST 38915 26 Jun 2815
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REPORT NO: 11789904-E4V3 DATE: December 20, 2017

FCC ID: C3K1782 IC: 3048A-1782
Marker Frequency Meter Det AFT711 Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuVv/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuV) (dBuV/m) (dB)
3 *4.961 43.48 PK2 34.1 -28.2 49.38 - - 74 -24.62 60 153 H
*4.96 36.53 VALT 34.1 -28.2 42.43 54 -11.57 - - 60 153 H
4 *4.961 46.08 PK2 34.1 -28.2 51.98 - - 74 -22.02 199 257 \
*4.96 39.34 VALT 34.1 -28.2 45.24 54 -8.76 - - 199 257 \
1 2.4 40.37 PK2 32.1 -23.7 48.77 - - - - 360 100 H
2 2.4 38.1 PK2 32.1 -23.7 46.5 - - - - 360 100 \
5 6.47 33.96 PK2 35.5 -25 44.46 - - - - 360 100 \
6 6.495 33.76 PK2 35.5 -25.2 44.06 - - - - 360 201 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11789904-E4V3 DATE: December 20, 2017
FCC ID: C3K1782 IC: 3048A-1782

8.3. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

~UL Fremont,5m Chomber A 26 Jun 2817 28:83:28

9

Rodiated Emissions - 3 Meters

85 Project Number: 11789984
Client:Microsoft

Config:EUT u/ AC Adapter

Mode :BLE Below 1GHz lorst Case

75 Tested by:45211 LL

65

55

45

(dBulU/m)

35

186 18688
Frequency (MHz)

117UEl Ref/Attn  Det/fvg Tupe S Pls foups/fode Fosition Range (Hz) REN/VBH Ref/fttn  Det/Avg Type s Soups/lode  Fosition

Range_(HHz) el - Sueep P
1:35-200 120k (-6dB) /1M 97/1B PEAK/LogPur-Video  fmsec(Auto) 4088  MAXH B-360degs H 3:208-1000 128k(-6dB)/1H  97/10 PERK/LogPur-Videa  3msec(Auto) 8008  MAXH B-368degs H

FCC Part15C 38-1888MHz. TST 38915 15 Jul 2814 Rev 9.5 @1 Dec 2816

VERTICAL PLOT
l:UL Fremont,5m Chamber A 26 Jun 2817 20:083:20
Radiated Emissions — 3 Meters

9

55 Praject Number: 11789984
Client:Microsoft

Conf ig:EUT w/ AC Adapter

Mode :BLE Below 1GHz lorst Case

75 Tested by:45211 LL

65

55

5
4 Pk Temirttd

(dBuU/m3

35

186 1888
Frequency (MHz)

Range (HHz) RE/UB Ref/Attn  Det/fvg Tupe Sweep Pls foups/fode Fosition Range (HHz) REW/VB Ref/fttn  Det/Avg Type Sueep Pt 5ups/fode FPosition

FCC Port15C 38-1888MHz. TST 36915 15 Jul 2814 Rev 8.5 A1 Dec 2816
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REPORT NO: 11789904-E4V3 DATE: December 20, 2017

FCC ID: C3K1782 IC: 3048A-1782
DATA
Marker Frequency Meter Det AF T130 (dB/m) Amp/Cbl (dB/m) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)

3 60.2061 52.22 Qp 11.7 -30.9 33.02 40 -6.98 5 101 \
4 106.742 51.09 Qp 15.9 -30.5 36.49 43.52 -7.03 44 102 \
7 720.0281 44.46 Qp 24.5 -28.2 40.76 46.02 -5.26 123 101 \
6 599.952 40.63 Pk 225 -28.6 34.53 46.02 -11.49 0-360 101 \
1 106.6898 51.29 Pk 15.9 -30.5 36.69 43.52 -6.83 0-360 300 H
5 * 250.0065 46.4 Pk 15.5 -29.6 323 46.02 -13.72 0-360 100 H
2 38.9698 43.77 Pk 18.7 -31.1 31.37 40 -8.63 0-360 100 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Qp - Quasi-Peak detector
Pk - Peak detector
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REPORT NO: 11789904-E4V3
FCC ID: C3K1782

DATE: December 20, 2017

IC: 3048A-1782

8.4.

WORST-CASE ABOVE 18 GHz

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

HORIZONTAL PLOT

_UL EMC

26 Jun 2817

22:81.:88

14

RF Emi=ssians
Order Number: 11769984

=I5

Client Microso
Conf i gurat ion:EUT w/ AC Adapter
Mode :BLE Uorst Case

Tested by / SN:45211 LL

a5

Peak Limit (dBulU/m]

Avg Limit CdBuU/md

(dBulolts) Horizonta

WWWWMWWWWM%

Freguency (GHz)

REL/ VB
H(-3dB) /M

Ref/ftin  Det/

Range (BHz)
1:18-26 97/8 PEAK/ -

Sueep Pis
| nsec (futa) 1202 HAKH

#5upsMode  Lobe | REWAJBL Ref/fttn  Det/

Horizanto|

Ronge (GHz)

Sueep Pis #oupsfode Lobel

[8-26GHz Teet TST 38915 & Jon 2815

Rev 9.5 19 Oct 2616

VERTICAL PLOT

~UL EMC

26 Jun 2817 22:81.:03

14

RF Emissions
Order Number: 11769984

=151

Client Microso
Conf i gurat ion: EUT w/ AC Adepter
Made :ELE Uarst Cose

Tested by / SN:45211 LL

85

Peak Limit (dBulU/m]

Avg Limit CdBuU/md

(dBuloltsd Uertical

Freqguency (GHz)

Range (BHz) REL/VB Ref/fttn  Det/

Pis  #Sups/tode  Lobel Ronge (BHz) REWABL Ref/fttn  Det/

Sucep Pis foups/fode Lubel

18-266Hz Teet . TST 30915 6 Jom 2815

Rev 9.5 19 Det 2816
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REPORT NO: 11789904-E4V3 DATE: December 20, 2017

FCC ID: C3K1782 IC: 3048A-1782

Data

Marker Frequency Meter Det T449 AF Amp/Cbl (dB) Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin

(GHz) Reading (dB/m) (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB)
(dBuv) (dBuVolts)

1 19.126 41.07 Pk 325 -24.4 -9.5 39.67 54 -14.33 74 -34.33
2 21.697 41.23 Pk 332 -24.6 -9.5 40.33 54 -13.67 74 -33.67
3 25.627 43.97 Pk 343 -24.6 -9.5 44.17 54 -9.83 74 -29.83
4 18.426 40.6 Pk 323 -25.4 -9.5 38 54 -16 74 -36
5 20.491 40.77 Pk 33.1 -25.2 -9.5 39.17 54 -14.83 74 -34.83
6 23.329 42.27 Pk 33.7 -24.8 -9.5 41.7 54 -12.33 74 -32.33

Pk - Peak detector
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REPORT NO: 11789904-E4V3 DATE: December 20, 2017
FCC ID: C3K1782 IC: 3048A-1782

8.5. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
e Conducted Limit (dBuV)
Frequency of Emission (MHZz) Ouasi-peak Average
0.15-0.5 66 to 56 * 56 to 46 *
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.10.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.
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REPORT NO: 11789904-E4V3 DATE: December 20, 2017
FCC ID: C3K1782 IC: 3048A-1782

LINE 1 RESULTS

UL Fremont, CA CE Room 27 Jun 2817 ga@:31:28
Conducted RFI Uoltage

Project No:11789904

Client Naome:Microsoft

Mode|/Device ! EUT w/ AC Adopter & Test Laptop
Test Uolt/Freq:128U/60BHz BLE Worst Case
Test By:45211 LL

dBul Line-L1

" v
S

Frequency (MHz)

e Houps/lode  Lobel Range CHHz) RBW/UBU Ref/fttn  Det/fvg Mode wesy s #5ups/Mode Label
Line-L

Sueey Pis
1 18/2.25kHz  13.3% 1/URIT |

Range (Hz) REU/UBU Ref/Attn  Det/fAvg Mode
15-38 Ok (-6dB) /- /18 0p/Ca

FCCIS CE Closs B 15@kHz-38MHz Stepping.TST 30915 24 Feb 2816 Rev 8.5 26 May 2815

Range 1: Line-L1.15 - 30MHz

Marker Frequency Meter Det LISN L1 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading C1&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuVv) dBuVv Class B QP Class B Avg (dB)

1 15225 44.27 Qp 1 1 10.1 54.57 65.88 -11.31 - -

2 15225 25.82 Ca 1 1 10.1 36.12 - - 55.88 -19.76

3 41775 31.69 Qp 0 1 10.1 41.89 57.49 -15.6 - -

4 41775 24.78 Ca 0 1 10.1 34.98 - - 47.49 -12.51

5 2.031 16.77 Qp 0 1 10.1 26.97 56 -29.03 - -

6 2.031 11.03 Ca 0 1 10.1 21.23 - - 46 -24.77

7 16.16775 18.94 Qp 0 2 10.3 29.44 60 -30.56 - -

8 16.16775 15.86 Ca 0 2 10.3 26.36 - - 50 -23.64

9 17.69325 19.9 Qp 0 2 10.3 30.4 60 -29.6 - -

10 17.69325 16.36 Ca 0 2 10.3 26.86 - - 50 -23.14

11 29.23575 8.73 Qp 1 3 10.4 19.53 60 -40.47 - -

12 29.23575 6.18 Ca 1 3 10.4 16.98 - - 50 -33.02

Qp - Quasi-Peak detector

Ca - CISPR average detection
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REPORT NO: 11789904-E4V3 DATE: December 20, 2017
FCC ID: C3K1782 IC: 3048A-1782

LINE 2 RESULTS

27 Jun 2817 00@:31:28

Conducted RFI Uoltage

Project No: 11789984

Client Name:Microsoft

Mode| /Device:EUT w/ AC Adapter & Test Loptop
Test Uolt/Freq: 128U/6BHz BLE lorst Cose
Test By:45211

dBul Line-L2

Frequency (MHz)

Range (HHz) REU/UB Ref/Attn Det/Avg Mode - s foups/fode Label Range CHHz) REW/UBU Ref/Attn  Det/Avg Mode wesy Pts  #5ups/Mode

FCCIS CE Closs B 15@kHz-38MHz Stepping.TST 36915 24 Feb 2816 Rev 8.5 26 Moy 2815

Range 2: Line-L2 .15 - 30MHz

Marker Frequency Meter Det LISN L2 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading C2&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuV) dBuv Class B QP Class B Avg (dB)
13 15225 44.78 Qp 0 0 10.1 54.88 65.88 -11 - -
14 .15675 27.2 Ca 0 1 10.1 37.4 - - 55.63 -18.23
15 41775 29.34 Qp 0 1 10.1 39.54 57.49 -17.95 - -
16 41775 22.87 Ca 0 1 10.1 33.07 - - 47.49 -14.42
17 2.085 16.26 Qp 0 1 10.1 26.46 56 -29.54 - -
18 2.085 11.02 Ca 0 1 10.1 21.22 - - 46 -24.78
19 16.2285 21.03 Qp 0 2 10.3 31.53 60 -28.47 - -
20 16.2285 17.33 Ca 0 2 10.3 27.83 - - 50 -22.17
21 17.69325 20.89 Qp 0 2 10.3 31.39 60 -28.61 - -
22 17.69325 16.47 Ca 0 2 10.3 26.97 - - 50 -23.03
23 29.23575 10.36 Qp 1 3 10.4 21.16 60 -38.84 - -
24 29.23575 7.32 Ca 1 3 10.4 18.12 - - 50 -31.88

Qp - Quasi-Peak detector

Ca - CISPR average detection
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