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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: PORTABLE COMPUTING DEVICE
MODEL: 1724

SERIAL NUMBER: 012760552253 (RF4)

DATE TESTED: August 03-21, 2015

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 Reviewed By: Prepared By:
For UL LLC By:

- .
Zﬂrﬂrﬂ&" Ké«{'ﬁ««avé W //%W WMWW

Francisco de Anda Jeffrey Moser Mark Nolting
Project Lead EMC Program Manager EMC Engineer
UL Verification Services Inc. UL — Consumer Technology = UL — Consumer Technology
Division Division
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FCC ID: C3K1724

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15 and ANSI C63.10-2013.

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 and 2800 Suite B Perimeter Park Dr., Morrisville, NC
27560.

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

2800 Suite B Perimeter Park Dr.,
Morrisville, NC 27560
X] Chamber NORTH
[ ] Chamber SOUTH

UL LLC (RTP) is accredited by NVLAP, Laboratory Code 200246-0. The full scope of
accreditation can be viewed at http://www.nist.gov/nvlap/.

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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DATE: 2015-09-25

4.3. MEASUREMENT UNCERTAINTY

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

performed on the apparatus:

PARAMETER UNCERTAINTY
Total RF power, conducted +0.45 dB
RF power density, conducted +1.5dB
Spurious emissions, conducted +1.46 dB
Radiated Emissions (30-1000 MH2z) +/- 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
Temperature +0.07°C
Humidity +2.26% RH
DC and low frequency voltages +1.27%

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: R10880568-E4AV1 DATE: 2015-09-25
FCC ID: C3K1724

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a handheld computing device with 802.11 2x2, a/b/g/n/fac WLAN, Bluetooth,
Bluetooth LE. This report covers the Bluetooth LE. All other technologies are covered by
separate reports.

5.2. MAXIMUM OUTPUT POWER

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

Frequency Mode Output Power | Output Power
Range (dBm) (mW)
(MHz)

2402 - 2480 BLE 3.47 2.22

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an integrated antenna, with a maximum gain of 1.7 dBi.

5.4. SOFTWARE AND FIRMWARE

The EUT driver software installed during testing was Mte OS 1.416.0.

The test utility software used during testing was WiFi tool v2.7.4.
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REPORT NO: R10880568-E4AV1 DATE: 2015-09-25
FCC ID: C3K1724

5.5. WORST-CASE CONFIGURATION AND MODE

Radiated emission and power line conducted emission were performed with the EUT set to
transmit at the channel with highest output power as worst-case scenario.

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

Data rate investigated was:

BLE: 1 Mbps.
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REPORT NO: R10880568-E4AV1

FCC ID: C3K1724

DATE: 2015-09-25

5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List

Description Manufacturer Model Serial Number FCCID
Laptop Lenovo E545 MP-06P9HP DoC
Laptop AC/DC adapter Lenovo 4274430 (11S42T4430Z1ZGWE25Y1ET DoC
Ethernet to USB Adapter Linksys USB300M C8D719E76E21 N/A
EUT AC/DC adapter Microsoft 1625 0D130C07VLN51 DoC
Ear buds - Generic - N/A

I/O CABLES

1/0 Cable List

Cable |Port # of identical |Connector |Cable Type |Cable Remarks
No ports Type Length (m)

1 Antenna 1 SMA Un-Shielded 0.3 To spectrum Analyzer

2 USB 1 USB Shielded 0.2 To EUT

3 DC 1 DC Un-shielded 1.8 N/A

4 |Ether cable 1 RJ45- USB | Un-shielded 1 To laptop

5 DC 1 DC Un-shielded 0.8 N/A

6 AC 1 2-Prong Un-shielded 1.5 N/A

7 AC 1 2-Prong |Un-Shielded 0.5 N/A

8 Audio 1 3.5mm Un-Shielded 1.1 N/A

stereo
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TEST SETUP- CONDUCTED PORT
The EUT was tested connected to a host Laptop via RJ45/USB cable and spectrum analyzer to

antenna port. Test software exercised the EUT.

SETUP DIAGRAM

Spectrum Analyzer

EUT 4

AC/DC Adapter
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FCC ID: C3K1724

TEST SETUP- RADIATED-ABOVE 1 GHZ

The EUT was tested battery powered. Test software exercised the EUT.

SETUP DIAGRAM

i Remote
Antenna/Amp |
(7 EUT i
i Spectrum Analyser
AC Source !
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FCC ID: C3K1724

TEST SETUP - BELOW 1GHZ & AC LINE CONDUCTED TESTS

SETUP DIAGRAM

Radiated emissions

Antenna/Amp

<

Ear buds

Remote

Spectrum Analyzer

EUT

3

3 AC adapter
7

(]

AC source

Line conducted Emissions
8 Ear buds

EUT

3

Cj AC adapter
7

AC source/LISN

Page 12 of 59

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: R10880568-E4AV1
FCC ID: C3K1724

DATE: 2015-09-25

6. TEST AND MEASUREMENT EQUIPMENT

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

report:

Radiated Disturbance Emissions Test Equipment (Morrisville - North Chamber)

Equip.
ID Description Manufacturer Model Number Last Cal. Next Cal.
Hybrid Broadband Sunol Sciences
AT0073 Antenna, 30-1000MHz Corp. JB3 2015-06-10 |2016-06-30
Double-Ridged
ATO0072 Waveguide Horn ETS Lindgren 3117 2015-02-17 |2016-02-29
Antenna, 1 to 18 GHz
SAC_N_Hybrid | Gain-Loss string for . . . .
(30-1000MHz) | Hybrid antenna Various Various 2015-06-25 |2016-06-30
SAC_N_Horn | Gain-Loss string for Horn | /1 Various 2015-06-25 |2016-06-30
(1-18GH2z) antenna
Horn Antenna, 18- SWH-28 (S/N
AT0053 26.5GHz ARA 1004)
Amplifier (S/Ns 859993, . JSD42-1800400- P N
860112, 859864) Miteq 30-5A 2015-07-28 |2016-07-31
: UFA147A-0-
Cable (S/N 204158-001) Micro-coax 1181-200200
SA0026 Spectrum Analyzer Agilent N9030A 2015-03-27 |2016-03-31
SOFTEMI EMI Software UL Version 9.5 NA NA
43733 Lgpepr’/ Humid/Pressure | ;e parmer | 99760-00 2014-03-24 [2016-03-24
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DATE: 2015-09-25

Antenna-port Test Measurement Equipment

Eqmlpoent Description Manufacturer | Model Number | Last Cal. | Next Cal.
Common Equipment
Agilent
T189 Spectrum Analyzer . E4440A 2015-05-13 |2016-05-31
Technologies
PWMO002 | RF Power Meter Keysight N1911A  |2015-06-08 [2017-06-08
Technologies
Power Sensor, 50MHz to 6 Keysight
PWS004 GHz Technologies E9323A 2015-06-05 [2016-06-05
43733 Temp/Humid/Pressure Meter | Cole Parmer 99760-00 2014-03-24 |2016-03-24
Line Conducted Test Equipment
Eqwlpl):)ment Description Manufacturer | Model Number | Last Cal. | Next Cal.
. Rohde &
SA0021 [EMI Test Receiver 9kHz-3.6GHz Schwarz ESR3 2015-07-08 (2016-07-31
ATAsg | JransientLimiter, 000910100 | giocyo.metrics | EM 7600 2015-08-03 |2016-08-31
ATAs0g | Coaxial cable, 20 ft., BNC -male) RG-223 2015-08-03 |2016-08-31
to BNC-male
HIO069 | Temp/Humid/Pressure Meter Cole-Parmer 99760-00 2015-07-01 |2016-07-31
SOFTEMI | EMI Software UL Version 9.5 NA NA
LISN, 50-ohm/50-uH, 2- Fischer Custom | FCC-LISN-50-
LISN0D2 conductor, 25A Com. 25.2-01-550y | 2014-09-0412015-09-30
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REPORT NO: R10880568-E4AV1 DATE: 2015-09-25
FCC ID: C3K1724

7. MEASUREMENT METHODS

6 dB BW: KDB 558074 D01 v03r03, Section 8.1.
Output Power: KDB 558074 D01 v03r03, Section 9.1.2.

Power Spectral Density; KDB 558074 D01 v03r03, Section 10.2.

Out-of-band emissions in non-restricted bands: KDB 558074 D01 v03r03, Section 11.0.

Qut-of-band emissions in restricted bands: KDB 558074 D01 v03r03, Section 12.0.

Band-edge: KDB 558074 D01 v03r03, Section 13.3.2.
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8. ANTENNA PORT TEST RESULTS

8.1. 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/B
B X Cycle |Correction Factor|Minimum VBW
(msec) | (msec) [ (linear) (%) (dB) (kHz)
BLE 0.387 | 0.625 0.619 61.89% 2.08 2.584

DUTY CYCLE PLOTS

DUTY CYCLE BLE MODE

B Keysight Spectrum Analyzer - Swept SA B
RL | RF [s0Q bDC | | | SENSEINT| | ALIGN AUTO | 01:14:10 PMAug 12, 2015
Trig Delay-50.0 ps #Avg Type: RMS TRAEE” 345
PNO: Fast ~w»— Trig: Video TYPE|W-
IFGain:Low #Atten: 10 dB DET

FPPPPP

10 dBrdiv._ Ref 106.99 dB
Log

Center 2.440000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts)

-
1 N t 50.00 us 87.26 dBuV
2 A t (A) 387.0 us (A) -0.04 dB

t (A) 625.0 us (A) 0.18 dB

Sowo~NG G AL
>
=

=
@
©
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FCC ID: C3K1724

DATE: 2015-09-25

LIMITS

FCC §15.247 (a) (2)

6 dB BANDWIDTH

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

RESULTS
Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MH2z) (MH2z) (MH2z)
Low 2402 0.6560 0.5
Middle 2440 0.6680 0.5
High 2480 0.6700 0.5
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6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH
# Agilent 12:45:25 Aug 4, 2615 L Freq/Channel

a Mkrl 656 kHz Center Freq
EF?:;ai@ dBm #Atten 16 dB 8.424 dB 5 10200000 Glx
Log

18 StartFreq
dB/ 240156666 GHz
Offst

}jg'? Stop Freq

2.46250008 GHz

ol

o CF Step

166.600880 kHz
#PAvg Auto Man
20
V1 sz Freq Offset
53 FS 0.00608060 Hz
AA
£t Signal Track
f>50k 0 0%
Swp n =

Center 2,402 B0@ GHz Span 1 MHz
#Res BH 108 kHz #BH 380 kHz Sweep 1 ms (1001 pts)
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6 dB BANDWIDTH MID CH

- Agilent 12:49:26 Aug 4, 2815 L Freq/Channel
a Mkrl 668 kHz Center Freq
Egiai@ dBm #Atten 18 dB 8.856 dB 5 44000000 GHa
Log 1
1@ 1R 1 StartFreq
dB/ & L 2.43908800 GHz
Offst
ég'? Stop Freq
0l 244108606 GHz
3 CF Step
208.000868 kHz
#PAvg Auta Man
on
vl 52 Freq Offset
53 FS 000000000 Hz
AA
£
F>(52ﬂk Signal Track
Swp On Ot
Center 2.440 000 GHz Span 2 MHz
#Res BH 106 kHz #UBH 388 kHz Sweep 1 oms (1001 pts) ‘
|
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6 dB BANDWIDTH HIGH CH
s Agilent 12:51:36 Aug 4, 2815 L Freg/Channel

a Mkrl 670 kHz
Esiai@ dBrm #Atten 10 dB -@.659 dB 5 43000000 Gl
Log
19 StartFreq
dB/ 247300000 GHz
Offst

2.48100068 GHz

CF Step
20B.ARABERA kHz
Auto Man

Freq Offset
0.60000800 Hz

Signal Track
On O]

Center 2,486 866 GHz Span 2 MHz
#Res BH 106 kHz #BH 388 kHz Sweep 1 ms (1001 pts)
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FCC ID: C3K1724

DATE: 2015-09-25

8.3. 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 5% 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
Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2402 1.0194
Middle 2440 1.0204
High 2480 1.0204
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99% BANDWIDTH

99% BANDWIDTH LOW CH
s Agilent 07:53:01 Aug 21, 2015

L

| Measure

Ch Freq
Occupied Bandwidth

2.482 GHz

Trig Free
[Averages: 20 | |

Meas Off

APw3.3(886515),,

Ref 18 dBm Atten 18 dE

| Channel Power

#Peak

&

| Occupied BH

ACP

Center 2,402 808 GHz

+Res BH 18 kHz #YBH 51 kHz

Span 2 MHz
#Syeep 100 ms (1001 pts)

Multi Carrier
Power

Occupied Bandwidth
1.8194 MHz

Transmit Freq Error  9.356 kHz
% dB Bandwidth 1.236 MHz

Occ BH ¥ Pwr 99.00 %
® dB -26.00 4B

Power Stat
CCDF

More
1of 2
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99% BANDWIDTH MID CH

5 Agilent 67:54:20 Aug 21, 2615 L | Measure
|
Ch Freq 2.44 GHz Trig Free Meas Off
Decupied Bandwidth [Averages: 28 | |
| Channel Power
APw3.3(B568515),,
Ref 18 dBm Atten 10 dB
tpeak Occupied BK
0g -
dB/ > £
Offst — ACP
18.7
dB - -
Multi Carrier
Center 2.440 000 GHz Span 2 MHz Power
#Res BH 18 kHz #\BH 51 kHz #5weep 100 ms (1001 pts) b s
= = = = ower Stat
Occupied Bandwidth Oce BH % Pwr  99.00 / CCDF
1 @2@4 MHZ % dB -26.00 4B
Transmit Freq Error  9.254 kHz 1Hofr3
% dB Bandwidth 1.232 MHz o
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99% BANDWIDTH HIGH CH
s Agilent 67:55:20 Aug 21, 2015

L

Ch Freg
Occupied Bandwidth

2.48 GHz

Trig Free

[Averages: 20 | |

Meas Off

APw3.3(836515).,
Ref 18 dBm

Atten 16 dB

#Peak

Log

10 2

Channel Power

Occupied BH

dB/

Offst [

18.7

dB

Center 2,480 080 GHz
#Res BH 18 kHz

#JBH 51 kHz

Span 2 MHz
#Sneep 100 ms (1001 pts)

ACP

Multi Carrier
Power

Occupied Bandwidth

Transmit Freq Error
% dB Bandwuidth

1.0204 MHz

9.275 kHz
1.232 MHz

Occ BH ¥ Pwr 99.00 %
% dB -26.00 dB

Power Stat
CCDF

More
1of 2
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FCC ID: C3K1724

8.4. OUTPUT POWER

LIMITS

FCC §15.247 (b)

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

RESULTS
Channel Frequency Peak Power Limit Margin
Reading
(MH2z) (dBm) (dBm) (dB)
Low 2402 3.470 30 -26.530
Middle 2440 3.300 30 -26.700
High 2480 3.080 30 -26.920
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REPORT NO: R10880568-E4AV1
FCC ID: C3K1724

DATE: 2015-09-25

8.5. AVERAGE POWER

LIMITS

None; for reporting purposes only.

RESULTS

The cable assembly insertion loss of 10.7 dB (including 10 dB pad and 0.7 dB cable) was

entered as an offset in the power meter to allow for direct reading of power.

Channel Frequency AV power
(MHz) (dBm)
Low 2402 2.93
Middle 2440 2.84
High 2480 2.61
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REPORT NO: R10880568-E4AV1

FCC ID: C3K1724

DATE: 2015-09-25

8.6.

LIMITS

POWER SPECTRAL DENSITY

FCC §15.247 (e)

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 -12.04 8 -20.04
Middle 2440 -12.31 8 -20.31
High 2480 -12.41 8 -20.41
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REPORT NO: R10880568-E4AV1 DATE: 2015-09-25
FCC ID: C3K1724

POWER SPECTRAL DENSITY

PSD LOW CH

s Aglent 07:43:16 Aug 21, 2015 L |Freg/Channel
RIS Pl 2401 976 898 Ol oo
Ref 10 dBin Atten 10 dB ~12.037 dBm fl 5 40260000 GHz

Log e
18 StartFreq
dB/ 1 2.40150500 GHz
Offst i

}jg'? Stop Freq
0l 246249266 GHz

a2 CF Step
98.4000800 kHz
IEH\’Q Auto Man

ML 52 Freq Offset
53 FS £.09009000 Hz
AR

£0f .

® Signal Track
>0k 0 0%
Swp n EeLL
Center 2.4082 BBG 0O GHz Span 984 kHz ‘
#Res BH 3 kHz #UBH 18 kHz  Sweep 103.8 ms (1081 pts)

I
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REPORT NO: R10880568-E4AV1 DATE: 2015-09-25
FCC ID: C3K1724

PSD MID CH
- Agilent 07:44:59 Aug 21, 2615 L Freg/Channel
APw3.3(B568515),, Mkrl 2.439 976 6 GHz Center Freq
Egiai@ dBm Atten 18 dB -12.387 dBmI 5 44000000 GHa
Log 1
18 StartFreq
dB/ 1 243949908 GHz
Offst ¥
ég'? ----- B Stop Freq
0l 2440560100 GHz
52 CF Step
108.260888 kHz
#PAvg Auta Man
18
ML 52 Freq Offset
53 FS 0.006909908 Hz
AA
£0f .
o Signal Track
50k
Swp On Ot
Center 2.440 800 B GHz Span 1.802 MHz
#Res BH 3 kHz #UBHW 18 kHz  Sweep 1057 ms (1001 pts) ‘
I

Page 29 of 59

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: R10880568-E4AV1 DATE: 2015-09-25
FCC ID: C3K1724

PSD HIGH CH
#- Agilent 87:46:35 Aug 21, 2015 L Freq/Channel

APv3.3(050515),, LRI o—
Ref 10 dBin Atten 10 dB ~12.499 dBm Il c060000 GHz

Log
18 Start Freq
dB/ 247349758 GHz
Offst

StopFreq
248050250 GHz

CF Step
108.508868 kHz
Auto Man

Freq Offset
0.60000800 Hz

Signal Track
On O]

Center 2,486 @06 § GHz Span 1.065 MHz
#Res BH 3 kHz #UBH 18 kHz Sweep 106 ms (1001 pts)
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REPORT NO: R10880568-E4AV1 DATE: 2015-09-25
FCC ID: C3K1724

8.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 dB.
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REPORT NO: R10880568-E4AV1
FCC ID: C3K1724

DATE: 2015-09-25

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE
% Agilent 12:47:46 Aug 4, 26815

L

Freq/Channel

Ref 18 dBm Atten 18 dE

Mkr2 2.466 B8 GHz
-48.82 dBm

Peak

2

Center Freq
40890008 GHz

2.

StartfFreq
39590008 GHz

2

Stop Freq
40500008 GHz

1.
Au

to Man

CF Step
AAEEAEAAE MHz

Center 2,400 8@ GHz
#Res BH 100 kHz #BH 368 kHz

Span 18 MHz
Sweep 1 ms (18081 pts)

Marker Trace H Axis
1 (&) 2.399 87 GH=
2 (1 2.468 A8 GHz

Amplituda
-48.68 dBm
-48.82 dBEm

0.60000E0RE Hz

On

Freq Offset

Signal Track
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REPORT NO: R10880568-E4AV1 DATE: 2015-09-25
FCC ID: C3K1724

LOW CH SPURIOUS

- Agilent 12:48:55 Aug 4, 2815 L Freq/Channel
Mkrd 25.918 GHz Center Freq
Ref 18 dBm | #Atten 28 dB -43.569 dBm 130156000 GHa
#feak 1 |
Log
18 | StartFreq
dB/ 300000800 MHz
Offst |
10.7 4 Stop Freq
dB
5 260080000 GHz
_ N B
P CF Step
2.59700800 GHz
#PAvg Auta Man
Center 13.815 GHz Span 25.97 GHz
#Res BH 100 kHz WUBH 308 kHz  Sweep 2.482 s (8192 pts) @gg@e@%g@fgsﬁg
Markar Trace Typa ¥ Axiz Amplituda )
1 1 Freg 2.482 GHz -3.36 dBm
2 1 F 4.884 GH -62.24 dB H
3 1 F:zg 7286 GH; -559.83 dBm OHSIQnaI Trag;?
4 1 Frag 25.918 GH=z -48.57 dBm =
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REPORT NO: R10880568-E4AV1
FCC ID: C3K1724

DATE: 2015-09-25

SPURIOUS EMISSIONS, MID CHANNEL

MID CH REFERENCE

i Agilent 12:42:50

Aug 4, 2815

L

Freq/Channel

Ref 18 dBm

Atten 18 dB

Mkrl 2.448 88 GHz
-2.33 dBm

Peak

Center Freq
244088680 GHz

2.43500008 GHz

Stop Freq
244560000 GHz

Buto

CF Step
1.00000066 MHz
Man

Center 2,440 68 GHz
#Res BW 100 kHz

#YBH 300 kHz

Span 18 MHz
Sweep 1 ms (18061 pts)

Freq Offset
0.00000808 Hz

On

Signal Track
0ff
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REPORT NO: R10880568-E4AV1 DATE: 2015-09-25
FCC ID: C3K1724

MID CH SPURIOUS

- Agilent 12:43:48 Aug 4, 2815 L Freq/Channel
Mkrd 25.769 GHz Center Freq
Ref 18 dBm #Atten 28 dB -49.273 dBm
wPeck 7 || 130158000 Ghz
Log Y
18 | StartFreq
dB/ 300000800 MHz
Offst |
ég'? 4 Stop Freq
| 26.0000600 GHz
D| i P
P CF Step
2.59700800 GHz
#PAvg Auta Man
Center 13.815 GHz Span 25.97 GHz
#Res BH 100 kHz WUBH 308 kHz  Sweep 2.482 s (8192 pts) @gg@e@%g@fgsﬁg
Markar Trace Typa ¥ Axiz Amplituda )
1 1 Freg 2.448 GHz -3.35 dBm
2 1 F 4,888 GH -62.64 dB H
3 1 F:zg 7.3z2a GH; -58.91 dBm 0 SIQnaI Trag;]ﬁ
4 1 Frag 25.769 GHz -49.27 dBm n =
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REPORT NO: R10880568-E4AV1
FCC ID: C3K1724

DATE: 2015-09-25

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE

i Agilent 12:54:33

Aug 4, 2815

L

Freq/Channel

Ref 18 dBm

Atten 18 dB

Mkr2 2.483 55 GHz
-53.18 dBm

Peak

Center Freq
243308080 GHz

StartFreq
247850886 GHz

#PAvg

Buto

Stop Freq
248850000 GHz

CF Step
1.00000066 MHz
Man

Center 2,483 58 GHz
#Res BW 100 kHz

#y/BH 380 kHz

Span 18 MHz
Sweep 1 ms (1081 pts)

Marker Trace
1 (&)
2 (1

# Axiz
2.483 5@ GHz
2.483 55 GHz

Amplituda
-54.15 dBm
-53.18 dEm

Freq Offset
0.00000808 Hz

On

Signal Track
0ff
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REPORT NO: R10880568-E4AV1 DATE: 2015-09-25
FCC ID: C3K1724

HIGH CH SPURIOUS

- Agilent 12:55:38 Aug 4, 2815 L Freq/Channel
Mkrd 24.922 GHz Center Freq
Ref 18 dBm #Atten 28 dB -49.552 dBm
WPeak ; || L3-0150000 GHz
Log
18 | StartFreq
dB/ 300000800 MHz
Dffst
ég'? 4 StopFreq
< 260080000 GHz
] z A
P CF Step
2.59700800 GHz
#PAvg Auta Man
Center 13.815 GHz Span 25.97 GHz
#Res BH 100 kHz WUBH 308 kHz  Sweep 2.482 s (8192 pts) @gg@e@%g@fgsﬁg
Markar Trace Typa ¥ Axiz Amplituda )
1 1 Freg 2,488 GHz —-@.468 dBm
2 1 F 4,968 GH -63.22 dB H
3 1 F:zg 7448 GH; -58.48 dEm 0 SIQFIa' Tragfl?
4 1 Frag 24,922 GHz -49.55 dBm n =

Page 37 of 59

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: R10880568-E4AV1

FCC ID: C3K1724

DATE: 2015-09-25

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MH2z) (uV/m) at 3m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for below 1GHz
measurements and 1.5 m above the ground plane for above 1GHz measurements. The antenna
to EUT distance is 3 meters.

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

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

The spectrum from 30 MHz to 26 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: R10880568-E4AV1 DATE: 2015-09-25
FCC ID: C3K1724

9.2. TRANSMITTER ABOVE 1 GHz

RESTRICTED BANDEDGE (LOW CHANNEL)

1ZKUL Marrisville — North Chamber 11 Aug 2815 22:41:18
Restricted Bandedge
= Project Number: 18888568
1 Client: Microsoft
Config: 1724 - RF4
Mode: BLE, 2482MHz
195 Tested by: M. Nolting
gl:
85 //\\
< Peak Limit C(dBuU/m) j \
> 7:
3
w
6|:
55 Average Limit (dBuU/m) // \ \
z K/ } \
4l: I " Lol b Ui Y P | AT U TRTATY " [ RTINS ) KN PP ) YWPTITIIT 1T ANV I OO (Y I RN "'ng‘h'ifl'ww o
bbbtk s i Wbt sl b
35 . 4 3 e
2. 31 18 . 5MH=/ 2.415
Freguency (GHz)
Range (62) REU/BU  Ref/Attn Det/Avg Tope Sucep Fto  #Sups/tode  Lobel Range (6Hz) RBU/UBL  Ref/Atin Det/fvg Tpe Suemp Pts  ¥ups/Mode Label
1:2.3172.415 HCEB/M  187/18 PEAK/Pur PugRMS)  Zhnsecthulo) BEBI  HAXH Horizontal - | 2:2.31-2.415  IM(-683/H  107/18  AUER/Par Avg(RNS)  meec(huto) SBB1  1BOTAUE  Horizontal - Av
Low CH Bandedge — H.TST 38315 1 Jul 2015 Rev 9.5 26 Moy 2815

Marker | Frequency | Meter | Det | AF AT0072 | Amp/Cbl/ | DCCorr |Corrected| Average |Margin | Peak Limit PK Azimuth | Height | Polarity
(GHz) |Reading (dB/m) Fitr/Pad (dB) Reading Limit (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuVv) (dB) (dBuV/m)| (dBuV/m) (dB)
4 *2.385 25.82 | RMS 31.9 -23.5 2.08 36.3 54 -17.7 - - 20 118 H
2 *2.386 37.68 Pk 31.9 -23.5 0 46.08 - - 74 -27.92 20 118 H
1 *2.39 36.17 Pk 31.9 -23.6 0 44.47 - - 74 -29.53 20 118 H
3 *2.39 25.4 RMS 31.9 -23.6 2.08 35.78 54 -18.22 - - 20 118 H
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10880568-E4AV1
FCC ID: C3K1724

DATE: 2015-09-25

VERTICAL
1ZKUL Marrisville — North Chamber 11 Aug 2815 22:58:18
Restricted Bandedge
Project Number: 1D88B568
115 Cliant: Mioroscft
Config: 1724 - RF4
Mode: BLE, 24B2MH=
195 Tested by: M. Nolting
9':
85
E Peok Limjt (dBuU/m]
3 75
w
=
6!:
55 Average Limit (dBuUym)
z |
a5 o
4
35 a -l
2. 31 18 .5MH=z/ 2.415
Freguency (GHz)
Rarge (6Hz) REU/VBI Ref/Attn Det/Avg Tupe Sueep Fts  #Sups/fode  Label Range (GHz) RBHL/UBH Ref/Attn Det/Avg Type Sueep Pts #Sups/Mode  Label
Low CH Bandedge — U.TST 38915 1 Jul 2@15 Rev 9.5 26 Moy 2615
Marker | Frequency | Meter | Det |AF AT0072 | Amp/Cbl/ | DCCorr | Corrected | Average |Margin|Peak Limit PK Azimuth| Height | Polarity
(GHz) |Reading (dB/m) Fltr/Pad (dB) Reading Limit (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuv) (dB) (dBuV/m) | (dBuV/m) (dB)
2 *2.33 37.98 Pk 31.8 -23.5 0 46.28 - 74 -27.72 65 289 Vv
4 *2.372 25.79 | RMS 31.8 -23.5 2.08 36.17 54 -17.83 - 65 289 Vv
1 *2.39 36.78 Pk 31.9 -23.6 0 45.08 74 -28.92 65 289 \Y
3 *2.39 25.17 | RMS 31.9 -23.6 2.08 35.55 54 -18.45 - 65 289 \Y

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10880568-E4AV1
FCC ID: C3K1724

DATE: 2015-09-25

RESTRICTED BANDEDGE (HIGH CHANNEL)

1ZKUL Morrisville — North Chaomber 11 Aug 2815 22:26:27
Restricted Bandedge
= Project Number: 10888568
" Client: Microsoft
Config: 1724 - RF4
Mode: BLE, 248BMHz
195 Tested by: M. Nolting
95 i
85 /
< )’ Peak Limit CdBuU/)
> 7l:
3
@
N
/ } \ \\/EFDQE Limit CdBuU/m)
55 ¥ e
\11\ 4 TN - ) . FERRNTEINTY L s
45 o " L &H INTORTR T} " 4 L Leaal
35
2.46 8. 3MH=z/ 2.563

Freguency (GHz)

Range (6Hz)
1:2.46-2 563

REL/BU
THI-EdB)/ 3

Ref/Atin Det/Avg T
187/18 PERK/Pr

pe Sueep Pts  #Sups/llode  Lobel
r Bvg(RIS)  2dnsectfuto) BART  MAXH Hor i zar

zontal -

Range (GHz)
2:2.46%2.563

RBU/UBH Ref/Attn
187/18

TM(-6dB3/3M

Det/Av.
AVER/P i

9

de  Label

Tupe Sueep Pte  Foups/Mo
r Pug(RMS)  2fmsec(fute) 8OB1  1EGTAUS  Harizantal

-y

High CH Bondedge — H.TST 36915 1 Jul 20815

Rev 9.5 26 May 26815

Marker | Frequency | Meter | Det |AF AT0072 | Amp/Cbl/ | DCCorr |Corrected| Average |Margin| Peak Limit PK Azimuth | Height | Polarity
(GHz) |Reading (dB/m) Fltr/Pad (dB) Reading Limit (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuVv) (dB) (dBuv/m)| (dBuV/m) (dB)
1 *2.484 53.32 Pk 32.1 -23.4 0 62.02 - 74 -11.98 17 115 H
2 *2.484 53.65 Pk 321 -23.4 0 62.35 - 74 -11.65 17 115 H
3 *2.484 27.79 | RMS 321 -23.4 2.08 38.57 54 -15.43 - 17 115 H
4 *2.484 31.64 | RMS 321 -23.4 2.08 42.42 54 -11.58 - 17 115 H

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

Page 41 of 59

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: R10880568-E4AV1 DATE: 2015-09-25
FCC ID: C3K1724

12'=UL Morrisville - North Chamber 11 Aug 2815 22:18:25
Restricted Bandedge
Project Number: 10888568
15 Client: Microsoft
Config: 1724 - RF4
Mode: BLE, 2488MHz
195 Tested by: M. Nolting
gl:
85
= I
3 o Peak Limit (dBuU/m
3 7
[is]
o
6|:
Averoge Limit (dBulU/m)
55
45 kg Ty
o
3
35 =
2.46 18 . 3MH=z/ 2.563
Frequency (GHzJ
Range () REUVEN  Ref/Attn Dst/Avg Tupe Sucep Pie 4Supofods Label Range (6Hz) REU/VBI  Ref/Attn Det/Avg Type Sueep Pte  #oupa/iods Label
High CH Bondsdge - U.TST 38915 1 Jul 2815 Rev 9.5 26 May 2815

Marker | Frequency | Meter | Det [AF AT0072|Amp/Cbl/| DC Corr | Corrected | Average | Margin |Peak Limit PK Azimuth| Height | Polarity
(GHz) |Reading (dB/m) | Fltr/Pad (dB) Reading Limit (dB) |(dBuV/m)| Margin | (Degs) | (cm)
(dBuVv) (dB) (dBuV/m) | (dBuV/m) (dB)

1 *2.484 51.6 Pk 32.1 -23.4 0 60.3 - - 74 -13.7 64 243 \Y

2 *2.484 51.2 Pk 321 -23.4 0 59.9 - - 74 -14.1 64 243 Vv

3 *2.484 25.98 | RMS 321 -23.4 2.08 36.76 54 -17.24 - - 64 243 Vv

4 *2.484 31.11 | RMS 321 -23.4 2.08 41.89 54 -12.11 - - 64 243 Vv
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10880568-E4AV1
FCC ID: C3K1724

DATE: 2015-09-25

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL
H:UL Morrisville — North Chomber 12 Aug 2B15 13:17:12
Rodiocted Emissions 3-Meters
- Project Number: 18888568
14 Client: Microsoft
Config: 1724 - RF4
Mode :BLE, 24B2MHz
g5 : Tested by:B. Kiewra
81:
Peak Limit C(dBuU/m)
71:
&
~
3 65
m
o
< Avg Limit (dBuU/m)
55
45 .
35 e A
o5
8 18
Frequency (GHz)
Range (6Hiz) RB/UBU Ref/Attn  Det/fvg Tupe Suesp Pts ¥oups/Mode Lobel Range (6Hz) RBlL/ VBl Ref/Attn  Det/Avg Tupe Sweep Pts ¥oupe/fode Label
1:1-3 1M(-6dB)/ 38k 187/18 PEAK/Pur Avg(RMS)  77nsec(Auto) 6A1  MAX Horizontd 3:3-18 1M(-6dB) /38 7/0 PEAK/Pur Avg(RMS)  57dnsec(futod 18k  MAKH o izontal
FCC Part!S5C 2.4GHz RSE.TST 38915 1 Jul 2815 Rev 9.5 26 May 2815
Marker | Frequency| Meter Det AF |Amp/Cbl/| DCCorr | Corrected | AvgLimit | Margin |Peak Limit PK Azimuth | Height | Polarity
(GHz) |Reading AT0072| Fltr/Pad (dB) Reading |(dBuV/m)| (dB) [(dBuV/m)| Margin | (Degs) | (cm)
(dBuv) (dB/m) (dB) (dBuv/m) (dB)
1 * 4.644 42.07 PK2 34 -31.8 0 44.27 - - 74 -29.73 102 327 H
* 4.644 29.75 MAv1 34 -31.8 0 31.95 54 -22.05 - - 102 327 H
2 *4.807 42.2 PK2 34.1 -30.7 0 45.6 - - 74 -28.4 174 400 H
*4.808 30.03 MAv1 34.1 -30.7 2.08 35.51 54 -18.49 - - 174 400 H
3 14.085 28.57 Pk 39.3 -23.8 0 44.07 - - 74 -29.93 0-360 101 H
4 * 4.805 41.28 PK2 34.1 -30.7 0 44.68 - - 74 -29.32 50 286 \%
*4.807 29.91 MAv1 34.1 -30.7 2.08 35.39 54 -18.61 - - 50 286 \%
5 *10.682 | 34.24 PK2 37.8 -23.3 0 48.74 - - 74 -25.26 219 141 \%
*10.68 22.68 MAv1 37.8 -23.3 0 37.18 54 -16.82 - - 219 141 \%
6 14.019 28.41 Pk 39.2 -23.4 0 44.21 - - 74 -29.79 0-360 101 \%

* - 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
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REPORT NO: R10880568-E4AV1
FCC ID: C3K1724

DATE: 2015-09-25

MID CHANNEL

H:UL Morrisville — North Chamber

12 Aug 2B15

14.57.44

Rodiocted Emissions 3-Meters
- Project Number: 18889568
1 Client: Microsoft
Config: 1724 - RF4
Mode:BLE, 244BMH=z
95 | Tested by:B. Kiswra
8!:
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Range (GHz) REW/VBY Ref/fttn  Det/Avg Type Sweep Pte  $aups/Mode Label Range (GHz) REU/VBU Ref/Attn  Det/Avg Type Sueep Pts  $upe/Mode Label
1153 NGBR3 TET/0 PEAK/Pir Aog(RIS)  TTuse(hut) BEB1 G Hor izontd 3:3-16 1HC-6dB) /38 B PERK/Pur AogRIS)  S7dneet(ute) 18k HAGH e zental
FCC Port!5C 2.4GHz RSE.TST 38915 1 Jul 2015 Rev 9.5 26 May 2015
Marker | Frequency | Meter | Det AF Amp/Cbl/| DCCorr | Corrected | Avg Limit | Margin |Peak Limit PK Azimuth| Height | Polarity
(GHz) |Reading| AT0072 | Fltr/Pad (dB) Reading |(dBuV/m)| (dB) [(dBuV/m)| Margin | (Degs) | (cm)
(dBuv) (dB/m) (dB) (dBuv/m) (dB)
2 *4.823 41.44 PK2 34.1 -30.8 0 44.74 - - 74 -29.26 69 175 H
*4.825 29.7 MAv1 34.1 -30.8 0 33 54 -21 - - 69 175 H
3 14.048 | 28.57 Pk 39.2 -23.5 0 44.27 - - 74 -29.73 | 0-360 199 H
4 *4.815 42.13 PK2 34.1 -30.8 0 45.43 - - 74 -28.57 313 264 \%
*4.816 | 29.74 | MAvV1 34.1 -30.8 0 33.04 54 -20.96 - - 313 264 \"
5 *10.727 | 349 PK2 37.8 -23.5 0 49.2 - - 74 -24.8 9 116 \"
*¥10.724 | 22.91 | MAvl 37.8 -23.5 0 37.21 54 -16.79 - - 9 116 \%
1.719 33.16 Pk 29.3 -23.7 0 38.76 - - 74 -35.24 0-360 102 \%
6 14.023 | 29.55 Pk 39.2 -23.5 0 45.25 - - 74 -28.75 | 0-360 102 Vv

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

Pk - Peak detector

PK2 - KDB558074 Method: Maximum Peak
MAvV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: R10880568-E4AV1

FCC ID: C3K1724

DATE: 2015-09-25

HIGH CHANNEL

[

UL Morrisville — North Chomber

12 Aug 2B15

18:088: 35

185

g5

85

Rodioted Emissions 3-Meters

Project Number: 18888568
Client: Microsoft
Config: 1724 - RF4
Mode:BLE, 2488MH=
Tested by: M. Nolting
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T e e R TR Tetute Ha TR ortentd 330 T CH T B PR RS STt uter 1 TR Hortontel
FCC Port!5C 2.4GHz RSE.TST 38915 1 Jul 2015 Rev 9.5 26 May 2015
Marker | Frequency | Meter | Det AF Amp/Cbl/| DCCorr | Corrected | Avg Limit | Margin | Peak Limit PK Azimuth| Height | Polarity
(GHz) |Reading AT0072 | Fltr/Pad (dB) Reading |(dBuV/m)| (dB) |(dBuV/m)| Margin | (Degs) | (cm)
(dBuVv) (dB/m) (dB) (dBuv/m) (dB)
1 *4.011 41.15 PK2 33.8 -31.5 0 43.45 - - 74 -30.55 156 350 H
*4.016 29.1 | MAvl| 338 -31.6 0 31.3 54 -22.7 - - 156 350 H
2 *11.32 | 34.83 | PK2 38.2 -23.2 0 49.83 - - 74 -24.17 287 213 H
*11.332 | 22.52 | MAvl | 38.2 -23 0 37.72 54 -16.28 - - 287 213 H
4 *4.815 41.71 PK2 34.1 -30.8 0 45.01 - - 74 -28.99 106 121 Vv
*4.817 29.78 | MAv1 34.1 -30.8 0 33.08 54 -20.92 - - 106 121 Vv
5 *10.675 | 34.73 PK2 37.8 -23.3 0 49.23 - - 74 -24.77 313 241 \%
*10.661 | 22.93 | MAvl 37.8 -23.4 0 37.33 54 -16.67 - - 313 241 \Y
3 16.626 26.6 Pk 42.1 -21.3 0 47.4 - - 74 -26.6 0-360 101 H
6 16.869 28.12 Pk 423 -22.7 0 47.72 - - 74 -26.28 0-360 101 \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: R10880568-E4AV1 DATE: 2015-09-25
FCC ID: C3K1724

9.3. WORST-CASE ABOVE 18Hz

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

1@:UL Morrisville - North Chamber 13 Aug 2815 20:59:85
Radioted Emissions 3-Meters
Project Number: 18888568
25 Client: Microsoft
Config: 1724 - RF4
Mode: BLE Worst-case
85 Tested by: M. Nolting
75iPeak Limit (dBul/m)
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Frequency (GHzJ
Range () REUUEN  Ref/Attn Det/Avg Tupe Susep Pie 4Supofods Label Range (6Hz) REU/VBI  Ref/Attn Det/Avg Type Sueep Pte  oupa/ods Label
1:18-26.5 MCEB)/M BB PERK/Par Avg(RMS)  BasecCfute) 18k MAKH Horizontal | 2118265 INCEBI/M  B/B PEAK/Pur Avg(RNS)  lGusec(iute) 18c MR Usrticol
FCC_18-276Hz Tect.TST 18675 Rev 9.5 26 May 2815

Marker | Frequency Meter Det AF & G/L |Dist Cor (dB)| Corrected | Avg Limit Margin | PeakLimit | PK Margin | Azimuth
(GHz) Reading (dB/m) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs)
(dBuv) (dBuVv/m)

1 *18.767 42.31 Pk 6.2 -9.5 39.01 54 -14.99 74 -34.99 0-360
2 *22.667 38.97 Pk 11.1 -9.5 40.57 54 -13.43 74 -33.43 0-360
4 *19.487 40.81 Pk 8 -9.5 39.31 54 -14.69 74 -34.69 0-360
5 *20.784 38.9 Pk 9.7 -9.5 39.1 54 -14.9 74 -34.9 0-360
6 *22.834 38.29 Pk 11 -9.5 39.79 54 -14.21 74 -34.21 0-360
3 26.435 39.98 Pk 10.8 -9.5 41.28 - - 74 -32.72 0-360

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
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REPORT NO: R10880568-E4AV1 DATE: 2015-09-25
FCC ID: C3K1724

9.4. WORST-CASE BELOW 1 GHz

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

gsUL Morrisville = North Chamber 13 Aug 2815  ©8:43:32
Rodioted Emissions - 3 Meters
= Project Number: 18888568
8 Client: Microsoft
Config: 1724 - RF4
Mode :BLE Worse-Case
75 Tested byiB. Kieura
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Frequency (MHz)
Range (HFz) REU/UBH Ref/Atin  Det/fvg Tope Sweep Pts ¥5upo/flods Label Range (HHz) RELL/VE Ref/Attn Det/Avg Tuype Sueep Pts ¥wps/liods Label
1:36-200 128k (-6B)/ TH 97/18 PEAK/LogPur-Video  1msec(futo) 4881  MAXH Horizontal 3:200-16000 128k (-6dB) /1M 57/18 PEAK/LogPur-Video  3msec(fAuto) 8881  MAXH Harizontal
FCC Port 15C 38-1BB@MHz . TST 308915 1 Jul 2815 Rev 9.5 26 Moy 2815
Marker | Frequency Meter Det |AFJB3 (dB/m)| Amp/Cbl (dB) | Corrected QPk Limit Margin | Azimuth | Height | Polarity
(MHz) Reading Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 64 37.16 Pk 11.7 -31.2 17.66 40 -22.34 0-360 299 H
2 83.4225 38.98 Pk 11.2 -31.1 19.08 40 -20.92 0-360 299 H
3 *128.005 32.62 Pk 17.9 -30.6 19.92 43.52 -23.6 0-360 199 H
4 184.7425 38.43 Pk 15.3 -30.2 23.53 43.52 -19.99 0-360 100 H
8 200.6 39.47 Pk 16.6 -30.1 25.97 43.52 -17.55 0-360 102 H
9 320 39.99 Pk 18 -29.4 28.59 46.02 -17.43 0-360 102 H
10 352 38.56 Pk 18.5 -29.3 27.76 46.02 -18.26 0-360 102 H
5 30.68 37.5 Pk 24.8 -31.6 30.7 40 -9.3 0-360 102 \Y
6 72.075 38.26 Pk 12 -31.1 19.16 40 -20.84 0-360 102 Vv
7 183.5738 36.74 Pk 15.3 -30.2 21.84 43.52 -21.68 0-360 102 Vv
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
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REPORT NO: R10880568-E4AV1 DATE: 2015-09-25
FCC ID: C3K1724

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 b to 56 56 to 46
0.5-5 56 46
5-30 i) 5l

Decreases with the logarithm of the frequency.

TEST PROCEDURE

ANSI C63.10
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REPORT NO: R10880568-E4AV1 DATE: 2015-09-25
FCC ID: C3K1724

RESULTS

LINE 1 RESULTS
UL-RTF EMC 17 Aug 20815 214808
‘ ‘ A ' FCC 15.287 Limits

Client: Microsoft CIHB8H568)
Contig: 1724 - RF4

Mode: BLE lWorst-case
RBdZQP/B\ue:Qvg Conducutor: Line
Tested by M. Nelting

131

144

85
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dBCulaltsl
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25

Freguency (MHz)

Marker | Frequency Meter Det LISN VCF Limiter/Cbl Corrected QP Limit Margin Average Margin
(MHz) Reading (dB) (dB) Reading (dB) Limit (dB)
(dBuV) dB(uVolts)

1 .15225 435 Qp A4 9.3 53.2 65.88 -12.68 - -
2 .15225 23.94 Ca A4 9.3 33.64 - - 55.88 -22.24
3 1.75875 16.99 Qp 0 9.4 26.39 56 -29.61 - -
4 1.75875 6.64 Ca 0 9.4 16.04 - - 46 -29.96
5 2.346 20.9 Qp 0 9.4 30.3 56 -25.7 - -
6 2.346 12.5 Ca 0 9.4 21.9 - - 46 -24.1
7 2.93325 28.57 Qp 0 9.4 37.97 56 -18.03 - -
8 2.93325 17.22 Ca 0 9.4 26.62 - - 46 -19.38
9 4.26525 18.56 Qp 1 9.4 28.06 56 -27.94 - -
10 4.26525 11.63 Ca 1 9.4 21.13 - - 46 -24.87
11 19.59 28.53 Qp 2 9.6 38.33 60 -21.67 - -
12 19.599 19.65 Ca 2 9.6 29.45 - - 50 -20.55

Qp - Quasi-Peak detector
Ca - CISPR average detection

Page 49 of 59

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: R10880568-E4AV1
FCC ID: C3K1724

DATE: 2015-09-25

LINE 2 RESULTS

138UL—RTF’ EMC 17 Aug 2815 21:52:32
‘ ‘ FCC 15,287 Limits
Client: Microsoft CIH88E568)
L S Config: 1724 - RF4
Mode: BLE lorst-case
Red=0F/Blue=Avg Conducutar: Neutrol
18& ISR SR Tested by: M. Nolting

dBlulUaltsl

15 1 3@
Freguency (MHz)
Marker | Frequency Meter Det LISN VCF Limiter/Cbl Corrected QP Limit Margin Average Margin
(MHz) Reading (dB) (dB) Reading (dB) Limit (dB)
(dBuV) dB(uVolts)

1 .15225 43.34 Qp A4 9.3 53.04 65.88 -12.84 - -
2 .15225 23.75 Ca A4 9.3 33.45 - - 55.88 -22.43
3 .62475 20.14 Qp 1 9.4 29.64 56 -26.36 - -
4 .62475 15.39 Ca 1 9.4 24.89 - - 46 -21.11
5 2.346 20.94 Qp 0 9.4 30.34 56 -25.66 - -
6 2.346 11.63 Ca 0 9.4 21.03 - - 46 -24.97
7 2.93325 28.02 Qp 0 9.4 37.42 56 -18.58 - -
8 2.93325 16.07 Ca 0 9.4 25.47 - - 46 -20.53
9 4.33275 19.39 Qp 1 9.4 28.89 56 -27.11 - -
10 4.33275 10.36 Ca 1 9.4 19.86 - - 46 -26.14
11 19.56525 28.36 Qp 2 9.6 38.16 60 -21.84 - -
12 19.56975 19.19 Ca 2 9.6 28.99 - - 50 -21.01

Qp - Quasi-Peak detector
Ca - CISPR average detection
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