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ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: HANDHELD COMPUTING DEVICE WITH 802.11 A/B/G/N WLAN
AND BLUETOOTH RADIOS
MODEL.: 1572
SERIAL NUMBER: 008079434852
DATE TESTED: JANUARY 8, 2014 to JANUARY 30, 2014
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-210 Issue 8 Annex 8 Pass
INDUSTRY CANADA RSS-GEN Issue 3 Pass

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

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

Approved & Released For

UL Verification Services Inc. By: Tested By:
; S / , -
= e
TIM LEE JOE VANG
WISE Program Manager EMC ENGINEER
UL Verification Services Inc. UL Verification Services Inc.
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1. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.10-2009,
FCC CFR 47 Part 2, FCC CFR 47 Part 15, RSS-GEN Issue 3, and RSS-210 Issue 8.

2. 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 X] Chamber E
[ ] Chamber C [ ] Chamber F

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.

3. CALIBRATION AND UNCERTAINTY
3.1. 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.

3.2. 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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3.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 3.52 dB
Radiated Disturbance, 30 to 1000 MHz 4,94 dB

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

4.1. DESCRIPTION OF EUT

The EUT is a handheld computing device with 802.11 a/b/g/n WLAN and Bluetooth radios.

4.2. MAXIMUM OUTPUT POWER
The measured average power values were within = 0.5 dB of the original values. Refer to

original report number “13U15414-2A” for exact output power values and for all antenna port
results.

4.3. DESCRIPTION OF CLASS Il PERMISSIVE CHANGE

The change filed under this application has the following changes.

¢ The reference oscillator type change from TXCO to simple Crystal, with the reference
frequency stays the same and the new part pin for pin compatible with original.
e New PCB Layout with Different PCB stack up

4.4. DESCRIPTION OF AVAILABLE ANTENNAS
The radio utilizes a monopole antenna, with a maximum gain of 3.1 dBi.
4.5. SOFTWARE AND FIRMWARE

The EUT driver software installed during testing was Window RT 8.1 Preview Build 943

The test utility software used during testing was Laptool 189.1.0.9.0\ WIFI Tool.exe

4.6. WORST-CASE CONFIGURATION AND MODE

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

The fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z, it was

determined that Z orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in Z orientation.
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DATE: FEBRUARY 12, 2014

FCC ID: C3K1572 IC: 3048A-1572
4.7. DESCRIPTION OF TEST SETUP
SUPPORT EQUIPMENT
Support Equipment List
Description Manufacturer Model Serial Number FCCID
USB Ethernet Adaptor CISCco USB 300M CUsoMC02233 DoC
Laptop Lenovo L420 7854CT0 DoC
AC Adaptor (laptop) Lenovo 92P1156 111S92P1156ZDXN23N/A
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 Unshielded 1.8 AC adapter
2 usB 1 usB Unshielded 0.1 USB to Ethernet adapter
3 DC 1 DC Unshielded 1.8
4 Ethernet 1 RJ 45 Unshielded 7.62 Connects to USB adapter
TEST SETUP

The EUT is a standalone wireless handheld computing device. Test software exercised the
wireless module installed within the device under test.

Page 8 of 38

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701l

FAX: (510) 661-0888

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




REPORT NO: 13U16702-4A DATE: FEBRUARY 12, 2014
FCC ID: C3K1572 IC: 3048A-1572

SETUP DIAGRAM FOR TESTS

AC Adapter

T

» AC Adapter

POWER SOURCE
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DATE: FEBRUARY 12, 2014
IC: 3048A-1572

5. TEST AND MEASUREMENT EQUIPMENT

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

report:

Test Equipment List
Description Manufacturer Model Asset Cal Date
Single Channel PK Power Meter Agilent N1911A F00022 [4/3/2013
Wideband Power Sensor, 30MHz video bandwidth Agilent N1921A F00358 |10/1/2013
Spectrum Analyzer, 44 GHz Agilent E4446A C00986 (4/1/2013
Antenna, Horn, 18 GHz ETS Lindgren 3117 C01022 |[2/21/2013
Antenna, Biconolog, 30MHz-1 GHz Sunol Sciences JB1 C01016 |[8/22/2013
High Pass Filter Micro-Tronics HPM17543 F00224 |6/26/2013
Low Pass Filter Micro-Tronics LPS17541 F00219 |6/26/2013
High Pass Filter Micro-Tronics HPS17542 F00222 |6/26/2013
RF PreAmplifier, 1-18GHz Miteq TBD F00350 |6/26/2013
Preamplifier, 1300 MHz Agilent 8447D €C00885 [6/26/2013
Spectrum Analyzer, 40 GHz Agilent 8564E C00951 (7/29/2013
PreAmplifier, 1-26.5GHz Agilent 8449B F00167 |3/23/2013
Antenna, Horn, 40 GHz ARA MWH-2640/B  |C00981 |6/28/2013
Antenna, Horn, 26.5 GHz ARA MWH-1826/B |C00980 |11/26/2013
Preamplifier, 40 GHz Miteq NSP4000-SP2 [C00990 ([8/20/2013
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6. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

6.1. 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 0.380 0.625 0.608 60.80% 2.16 2.632
6.2. DUTY CYCLE PLOTS

DUTY CYCLE BLE MODE

Agilent Spectrum Analyzer - Swept SA
il RL RF 506 DC SEMSE:INT ALIGN AUTO 09:52:54 AM Jan 21, 2014

[Center Freq 2.441000000 GHz #Avg Type: RMS TRAGE[1T0 3 15 6 Frequency
PNO: Fast —»~ Trig:Free Run T
IFGain:Low Atten: 20 dB cerlP

Auto Tune|
Ref Offset 10 dB

10 dBidiv__ Ref 20.00 dBm
Log

oo

Center Freq

0.00 2.441000000 GHz|

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz|

Center 2.441000000 GHz Span 0 Hz CFSte
Res BW 8 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts) 8.000000 MH‘;
[MRR[MODE[TRC SCLL %X | ¥ | FUNCTION | FUNCTIONWIDTH FUNCTION VALUE Auto Man

t (A 3800 us (A)
t 2630 us

E (0 6250 us (A) : Freq Offset|

2630 us 0 H2]
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7. RADIATED TEST RESULTS

7.1. LIMITS AND PROCEDURE

LIMITS

FCC 815.205 and 8§15.209
IC RSS-210 Clause 2.6 (Transmitter)

IC RSS-GEN Clause 6 (Receiver)

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/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. The antenna to
EUT distance is 3 meters. The EUT is configured in accordance with ANSI C63.4. 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 measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video
bandwidth is set to 1 MHz for peak measurements and 10 Hz 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 the 2.4 GHz band.

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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7.2.

TRANSMITTER ABOVE 1 GHz

7.2.1. TXABOVE 1 GHz FOR BLUETOOTH LOW ENERGY MODE IN THE 2.4

GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK & AVERAGE, HORIZ

UL Frenont - Chamber F

12!

29 Jon 2014 23:30:56

115]

Restricted Bondedge

Project Number: 13016742

1B5]

Client:MICROSOFT
Config:DUCRUFI_1572_PS# 5K37
Mode:BLE_LOU CH_2482

Tested by:C. XI10NG

95

CdBLU/md

Average Limit (dBul/m)

L Skt it
LA Ll

A ar kL

I

o]
[a)

Il “"’%WWMMWM M“WMMW

Frequency (GHz)

Farge (61 Dol R8I B0/ Aug Ty
12317245 FE M N/ P

Swsp  Pls
Pue a6 futciColed 9 In/MH  Horizaniol - P

b fopalide Lo Fenge (G Tet R B/ g Tup Sueep

Low ch 2462 H.DAT 38915 21 Jan 2014

Rev 9.5 22 Jan 2014

Mar Frequ Meter Det AF Amp/C DC Corre | Averag Margin Peak PK Azim Heig | Pol
ker ency T120 bl/Fltr/ Corr cted e Limit Limit Margi uth ht arit
Reading (dB/m) Pad (dB) (dBuv/ (dB) (dBuv n y
(GHz) (dB) Readi m) /m) (Degs | (cm)
(dBuV) ng (dB) )
(dBuv
/m)
1 2.39 44.84 PK 32.1 -23.8 0 53.14 74 -20.86 269 101 H
2 2.389 46.24 PK 32.1 -23.8 0 54.54 74 -19.46 269 101 H
3 2.39 28 RMS 321 -23.8 2.2 38.5 54 -15.5 269 101 H
4 2.371 31.22 RMS 32.1 -24 2.2 41.52 54 -12.48 269 101 H

PK - Peak detector

RMS - RMS detection
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RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK & AVERAGE, VERT

UL Fremant - Chamber 29 Jon 2014 23:38:8
125

Restricted Bendedge

Project Nunber: 13016702
Client:HICROSOFT

Conf it DUCRUF 1 _1572_FS# 5K37
Hode :BLE_LOU CF_24g2

Tested by:C. XIONG

CdBulU/m2

AR IS IS v

sl Averags Linit (dBul/m) i ﬁ‘m”{
T TS AR TNY VEL Y PN N YT ‘“rm‘nwwmwww mmm ’
4

J

!
B 2
0

Freguency (GHz)

farge () Ot Rl U1/ g T

farg Soep  Ple Fopalleds  Label Forge (GFe) Gt i/ g Ty Gep Fs foplfods  Lobel
2317245 BN /P g futoflpled SO0 IO Forizontal - P

Low ch 2482 V.DAT 38915 21 Jun 2014 Rev 9.5 22 Jon 2014

Mar Frequ Meter Det AF Amp/C DC Corre Averag Margin Peak PK Azim Heig | Pol
ker ency T120 bl/Fltr/ Corr cted e Limit Limit | Margi uth ht arit
Reading (dB/m) Pad (dB) (dBuv/ (dB) (dBuv n y
(GHz) (dB) Readi m) /m) (Degs | (cm)
(dBuv) ng (dB) )
(dBuv
/m)
1 2.39 47.08 PK 32.1 -23.8 0 55.38 - - 74 -18.62 306 209 \Y
2 2.39 47.19 PK 32.1 -23.8 0 55.49 - - 74 -18.51 306 209 \Y
3 2.39 26.59 RMS 321 -23.8 2.2 37.09 54 -16.91 - - 306 209 \%
4 2.37 30.8 RMS 32.1 -24 2.2 41.1 54 -12.9 - - 306 209 \Y

PK - Peak detector

RMS - RMS detection
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RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK & AVERAGE, HORIZ

12

UL Fremont - Chamber F

29 Jan 2014

23:46:19

Restricted Bendedge

Project Nunber: 13016702
Client:HICROSOFT

Hocke {BLE_HIGH CH_2486
Tested by:C. XIONG

Conf ig:DUCRWF1_1572_PSk 5K37

CdBuU/md

ﬂ ”Wﬂ“ gge Linit (SBul/m)
“MWW m’ ‘\WM!Wtmmuwme\waMwwwmmmwwm

Freguency (GHz)

Dl RO VI / g Typ

[ Swep  Plo Fopalleds  Label Renge (GH) Bet R B/ g Typ
FER N /P g RulofCples I Inf/E  Horizontal - P

Farge ()
2,462,563

G Fis fSuslfods

Lekel

Hich ch 2488 H.DAT 30915 2| Jan 2814

Rev 9.5 22 Jon 2014

Mar Frequ Meter Det AF Amp/C DC Corre | Averag Margin Peak PK Azim Heig | Pol
ker ency T120 bl/Fltr/ Corr cted e Limit Limit | Margi uth ht arit
Reading (dB/m) Pad (dB) (dBuv/ (dB) (dBuv n y
(GHz) (dB) Readi m) /m) (Degs | (cm)
(dBuV) ng (dB) )
(dBuv
/m)
1 2.484 55.3 PK 324 -23 0 64.7 74 -9.3 280 162 H
2 2.484 55.3 PK 32.4 -23 0 64.7 74 9.3 280 162 H
3 2.484 28.14 RMS 324 -23 2.2 39.74 54 -14.26 280 162 H
4 2.484 35.32 RMS 32.4 -23 2.2 46.92 54 -7.08 280 162 H

PK - Peak detector

RMS - RMS detection
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RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK & AVERAGE, VERT

‘E:UL Fremont - Chamber F 29 Jon 2814 23:55:23

Restricted Bendedge

Project Nunber: 13016782
Client:NICROSOFT
Config:DUCRUF1_1572_FS# 5K37
Mode{BLE_HIGH CH_2430

Tested by:C. XIONG

CdBuU/md

‘MWWNWM %WMWWMWMJWWWMMWMW

7

Freguency (GHz)

Ronge (&F2) Dl FB VB / g Tip
1247256 FER K 3/ Pur gl

S Pls Fupe/Mae Lokl Renge (6t Det A0 B/ g Typ Swmp  Pls fSwsltods
S fdoflpled 8B In/MH  Herizontal - P

High ch 2488 V. DAT 30813 2| Jan 2014 Rev 9.5 22 Jon 2014

Mar Frequ Meter Det AF Amp/C DC Corre | Averag Margin | Peak PK Azi Heigh | Pol
ker ency T120 bl/Fltr/ Corr cted e Limit Limi | Margi | mut t arit
Reading (dB/m) Pad (dB) (dBuv/ (dB) t n h y
(GHz) (dB) Readi m) (dBu (cm)
(dBuV) ng V/m | (dB) | (Deg
) s)
(dBuv
/m)
1 2.484 54.31 PK 324 -23 0 63.71 - - 74 -10.29 | 306 116 \Y
2 2.484 54.66 PK 32.4 -23 0 64.06 - - 74 -9.94 306 116 Vv
3 2.484 35.38 RMS 324 -23 2.2 46.98 54 -7.02 - - 306 116 \Y
4 2.484 35.38 RMS 32.4 -23 2.2 46.98 54 -7.02 - - 306 116 Vv

PK - Peak detector

RMS - RMS detection
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HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL

LOW CHANNEL, HORIZ

UL Fremont - Chamber E 21 Jan 2814 48:46:39

128
Radicted Emissions 3-Meters
Project Number: 13U16782
11e ClientMicrosof
Config:DUCRUFT / 1572 / PSt 5K37
Mode :BLE Low Ch 2482_8
108 Tested byiJ. Uang
ElE]
86
~ Peok Limit (dBLU/m)
g
3
3 78
@
S
&6 RN VL)
- 5
IR
o - 3 2
WWMM Lt
I e \ e
e I -
38
1 1a 18
Freguency (GHz)
Fargs @) Be T U0/ AT Foo oot Label e 0 bt R B/ vy T Sae P i
1 RN M/ Pl Sonn bt B PR M e/ 5 afpled DI TEARG  Horisenta
3:3-18 FERK 1M 3/ Pur Avg(RS) I T /M 16 PERK 1 RS)  Ado/Cpled 186 InfMAH  Horizonta
FCC Part!5 Subpart C 240BMHz Spurious Emissions with Average Scan.TST 39919 21 Jon 2014 Rev 9.5 19 Jun 2014

LOW CHANNEL, VERT

UL Fremont - Chamber E 21 Jan 2814 @s8:46: 39
Rodicted Emissions 3-Meters

Project Number: 316762
ClientMicrosoft

Config:DUCRWF1 / 1572 / PS# 5K37
Mode BLE Low Ch 2482_8

Tested by:J. Uang

imit CdBul/m)

CdBul/m)

imit CdBulU/m)

Freguency (GHz)

Det  RaW UBM / fvg Tup Suesp Pte  #owpa/fiods  Label Rorge (GHD) Dot RBU UBA / fvg Typ

FCC Part!5 Subpart C 248@8MHz Spurious Emissions with Average Scan.TST 39919 21 Jon 2814 Rev 9.5 19 Jon 2014
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REPORT NO: 13U16702-4A
FCC ID: C3K1572

DATE: FEBRUARY 12, 2014

IC: 3048A-1572

LOW CHANNEL DATA

Mar Frequenc Meter Det AF Amp/C DC Corre Avg Margin Peak PK Azimuth Heig | Pola
ker y T346 bl/Fltr/ Corr cted Limit Limit Marg ht rity
Reading (dB/m) Pad (dB) (dBuv/ (dB) (dBuv/ in (Degs)
(GHz) (dB) Readi m) m) (cm)
(dBuv) ng (dB)
(dBuv
/m)
7 *12.009 33.23 Avg 39.1 -24 0 48.33 53.97 -5.64 - - 0-360 199 H
2 *4.067 36.81 Avg 339 -30.6 0 40.11 53.97 -13.86 - - 0-360 200 \%
8 *12.012 335 Avg 39.1 -24.1 0 48.5 53.97 -5.47 - - 0-360 101 \Y
1 1.923 38.17 Avg 31.6 -25.5 0 44.27 53.97 -9.7 - - 0-360 200 \%
3 7.205 45.38 Avg 36 -28.7 0 52.68 53.97 -1.29 - - 0-360 101 \Y
4 7.206 43.27 Avg 36 -28.7 0 50.57 53.97 -3.4 - - 0-360 199 H
5 9.606 39.15 Avg 37.5 -24.3 0 52.35 53.97 -1.62 - - 0-360 101 H
6 9.609 40.76 Avg 375 -24.4 0 53.86 53.97 -11 - - 0-360 200 \Y
Radiated Emissions
Frequency Meter Det AF Amp/C DC Corrected Avg Limit Margin Peak PK Azimu Heig Polari
T346 bl/Fltr Corr (dBuV/m) Limit Margin th ht ty
(GHz) Readi (dB/m) | /Pad (dB) Reading (dB) (dBuv/
ng (dB) m) (dB) (Degs) | (cm)
(dBuv/m)
(dBuv
)
*12.009 37.6 PK3 39.1 -24 0 52.7 - - 74 -21.3 17 277 H
*12.009 25.9 VB1T 39.1 -24 2.2 43.2 53.97 -10.77 - - 17 277 H
*12.009 39.19 PK3 39.1 -24 0 54.29 - - 74 -19.71 285 107 \Y
*12.009 27.35 VB1T 39.1 -24 2.2 44.65 53.97 -9.32 - - 285 107 Vv

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

PK3 - FHSS Method: Maximum Peak

VB 1/T - FHSS Method: Reduced Video Bandwidth

Avg - Video bandwidth < Resolution bandwidth
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REPORT NO: 13U16702-4A DATE: FEBRUARY 12, 2014

FCC ID: C3K1572

IC: 3048A-1572

MID CHANNEL

MID CHANNEL, HORIZ

UL Fremont - Chamber E 21 Jon 2814  89:53:49

Radicted Emissions 3-Meters

Project Number: 1316782
ClientMicrosoft

Config:DUCRWFT / 1572 / PS# 5K37
Mode:BLE Mid Ch 2441 8

Tested by:J. Uang

imit CdBuU/m)

CdBul/m)

Avg Limit (dBulU/m)

AP

" wyJﬂwwwmﬁw*w*mwuwu“““**“ﬂi”h&ﬁuﬁf“::jjj
[

Freguency (GHz)>

Range (GHz) Det  FBU UBU / g Tup Sucep Prs  Fowpaffode  Lobel Renge (GH2) Dot REW UBU/ vy Typ » Pis
1:1-1 PERK 1M 3/ Pur fvg(RNS)  Puto/Cpled 3801 Inf/MAXH  Horizontol 5:1-3 PEAK N 3k / Pur Ag(RMS) A
3:3-18 FERC M 3N/ Pur vgRNS)  Auto/Cpled 18k Inf/MAXH  Horizontol 7:3-18 PEAK N 38k / Pur Avg(RIS) pled 1%k

d 30 IeFMAH Hor

Fope/tode
Tnf M H

FCC Port!5 Subpart C 240@MHz Spurious Emissions with Average Scon.TST 39919 21 Jon 2814

Rev 9.5 19 Jon 20814

MID CHANNEL, VERT

UL Fremont — Chamber E 21 Jan 2814 B89:53:49

1208

Project Number: 316762
ClientMicrosoft

Config:DUCRWF1 / 1572 / PS# 5K37
Mode :BLE Mid Ch 2441 8

Tested by:J. Uang

Radicoted Emissions 3-Meters

eok Limit (dBul/m)

ClBull/m)

imit CdBul/m)

Frequency (GH=z)

Range (6Hz) Det  R8U B / fvg Tup Sueep. Pte  #swps/fiode  Lobel Rorge (6H) Dot FBU VB / Avg Typ Pts  #5upe/tde  Lobel

FCC Part!5 Subpart C 248BMHz Spurious Emissions with Average Scan.TST 39919 21 Joan 2814
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REPORT NO: 13U16702-4A
FCC ID: C3K1572

DATE: FEBRUARY 12, 2014

IC: 3048A-1572

MID CHANNEL DATA

Mar Frequency Meter Det AF Amp/C DC Corre Avg Margin Peak PK Azimuth | Heig | Pola
ker T346 bl/Fltr/ Corr cted Limit Limit Margi ht rity
(GHz) Readi (dB/m) Pad (dB) (dBuv/ (dB) (dBuv/ n (Degs)
ng (dB) Readi m) (cm)
ng (dB)
(dBuv
) (dBuv
/m)
3 *7.319 38.5 Avg 36 -27.7 0 46.8 53.97 -7.17 0-360 199 H
2 *4.085 36.84 Avg 33.9 -30.6 0 40.14 53.97 -13.83 0-360 200 \%
4 *¥7.321 40.83 Avg 36 -27.6 0 49.23 53.97 -4.74 0-360 200 \%
7 *12.199 32.05 Avg 39.2 -24.6 0 46.65 53.97 -7.32 0-360 101 \%
1 **2.926 37.8 Avg 33.2 -24.1 0 46.9 53.97 -7.07 0-360 101 H
5 **9.759 41.57 Avg 37.6 -25.4 0 53.77 53.97 -2 0-360 101 H
6 **9.76 43.44 Avg 37.6 -25.4 0 55.64 0-360 200 \Y
Radiated Emissions
Freque | Meter Det AF Amp/C DC Correc Avg Margi Peak PK Azimu Heig | Polari
ncy T346 bl/Fltr Corr ted Limit n Limit Margin th ht ty
Readi (dB/m) | /Pad (dB) (dBuv/ (dBuv/
(GHz) ng (dB) Readin m) (dB) m) (dB) (Degs) | (cm)
8
(dBuv
) (dBuv/
m)
*7.319 44.77 PK3 36 -27.7 0 53.07 74 -20.93 47 134 \%
*7.319 | 34.46 VB1T 36 -27.7 2.2 44.96 53.97 -9.01 47 134 \Y%

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

** _ indicates frequency in a non-restricted band. Compliance is shown in conducted Out Of Band Emissions testing (-
20dBc) for Peak and (-30dBc) for Average.

PK3 - FHSS Method: Maximum Peak

VB 1/T - FHSS Method: Reduced Video Bandwidth

Avg - Video bandwidth < Resolution bandwidth
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REPORT NO: 13U16702-4A DATE: FEBRUARY 12, 2014
FCC ID: C3K1572 IC: 3048A-1572

HIGH CHANNEL

HIGH CHANNEL, HORZ

]ZQUL Fremant - Chomber E 21 Jon 2814 18:28:89
Radioted Emissions 3-Meters
Project Number: 3016782
118 ClientMicrosoft
Config:DUCRUF1 / 1572 / PS$ 5K37
Mode ‘BLE High Ch 2480 _8
188 Tested by:J. Uong
L]
8a
~ Pook Limit ¢dBuU/m
£
B
S 78
[47]
=
R Vo WP R = TV g
R | \
- st ‘ i '
,/M»MWMM 1 gt "
48 s TN T o
[ e i e
38
1 a8 18
Freguency C(GHz)
Forge 10 b T U/ e T Sy P Bk Lobel Forge 3 o T W/ ey Top E= P Fowpe/lode  Lobel
113 BN N/ PR Aripled O UM Hor ol 5.5 P M kS P RIS Anplad TR TR b oental
3:3-18 PERK 1M M/ Pur Avg(RMS) Auto/Cpled 18k Inf/MAXH Horizontol 7:3-18 PEAK 1M 3k / Pur Avg(RMS) uta/Cpled Bk Inf /MAXH Horizontal
FCC Portl5 Subpart C 248BMHz Spurious Emissions with Average Scan.TST 39919 21 Jon 2814 Rev 9.5 19 Jon 2814

HIGH CHANNEL, VERT

UL Fremont - Chamber E 21 Jon 2614  18:28:89

Radicted Emissions 3-Meters

Project Number: 1316782
ClientMicrosoft

Config:DUCRWFT / 1572 / PS# 5K37
Mode :BLE High Ch 2488_8

Tested by:J. Vang

imit CdBuU/m)

CdBul/m)

Avg Limit (dBulU/m)

i)

Freguency (GH=z>

Range (GHz) Det FBU UBU / g Tup Sucep Pts  Fowpaffode  Lobel Renge (6H2) Dot REU VU / fvg Typ Sueep Pl fope/fode  Lobel

FCC Port!5 Subpart C 240@MHz Spurious Emissions with Average Scon.TST 39919 21 Jon 2814 Rev 9.5 19 Jon 20814
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REPORT NO: 13U16702-4A DATE: FEBRUARY 12, 2014
FCC ID: C3K1572 IC: 3048A-1572

HIGH CHANNEL DATA

Mar Frequency Meter Det AF Amp/C DC Corre Avg Margin Peak PK Azimuth | Heig | Pola
ker T346 bl/Fltr/ Corr cted Limit Limit Margi ht rity
(GHz) Readi (dB/m) Pad (dB) (dBuv/ (dB) (dBuv/ n (Degs)
ng (dB) Readi m) m) (cm)
ng (dB)
(dBuv
) (dBuv
/m)
1 *1.609 37.34 Avg 29.5 -26.6 0 40.24 53.97 -13.73 - - 0-360 200 H
3 *4.961 39.75 Avg 34.4 -30.6 0 43.55 53.97 -10.42 - - 0-360 101 H
2 *4.067 36.13 Avg 33.9 -30.7 0 39.33 53.97 -14.64 - - 0-360 200 \%
4 *4.961 39.06 Avg 344 -30.6 0 42.86 53.97 -11.11 - - 0-360 101 \%
5 *7.439 35.16 Avg 36.1 -28.5 0 42.76 53.97 -11.21 - - 0-360 200 Vv
6 **9.92 42.19 Avg 37.9 -24.8 0 55.29 - - - - 0-360 199 H
7 **9.92 43.33 Avg 37.9 -24.8 0 56.43 - - - - 0-360 200 \Y

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

** - indicates frequency in a non-restricted band. Compliance is shown in conducted Out Of Band Emissions testing (-
20dBc) for Peak and (-30dBc) for Average.

Avg - Video bandwidth < Resolution bandwidth
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REPORT NO: 13U16702-4A DATE: FEBRUARY 12, 2014
FCC ID: C3K1572 IC: 3048A-1572

7.3. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

UL Fremont - Chamber E 21 Jan 2814 13:42:59

95

Rodioted Emissions - 3 Meters

Project Number: 13016762
85 Client Microsoft

Config:DVCRUFI / 1572 / PS# 5K37
Mode :BLE Uorst Case

75 Tested by:J. Uang

65

55

45

(dBulU/m)

35

s\ e

|
ol

g 168
Fregquency (MH=zD

Range (Fz) Ot RBW VB / Avg Top Sueep Pts Fowps/fode  Label Range (HHz) Dot RBN VB / fvg Typ Sueep Pls  Fowps/lode  Label
1:38-260 PERK 12Bk 1M/ Log-Pur(Uidea)  .BB1sMHz 4081 Inf/MAXH  Horizontol 3:208- 1080 PEAK 128k 1N/ LogPurVideo)  BBis/MHz 8031 Inf/MAH  Horizonta

FCC Part 15 Subpart C 38-1888MHz. TST 38915 18 Jon 2814 Rev 9.5 19 Jan 2014
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REPORT NO: 13U16702-4A
FCC ID: C3K1572

DATE: FEBRUARY 12, 2014
IC: 3048A-1572

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

VERTICAL PLOT

95

85

75

65

55

45

(dBuU/m)

35

25

UL Fremont - Chamber E

21 Jan 2814 13:42:59

Radioted Emissions - 3 Meters
Project Number:13U16782

Client:Microsoft
Config:DVCRWF1 / 1572 / PS# 5K37
Mode :BLE Worst Case

Tested by:J. Vang

UPK

Cimi L tdeaty7m)

0w

QU1
=lu}

168

18686
Frequency (MHz2

Range (MHz) Det  RBW VB / fvg Typ

Sweej

P

Pts  Foupa/Mode

Label Range () Dot ROM  UBW / fivg Tuyp Sueep Pis  foups/fode  Lobol

FCC Part 15 Subpart C 38-10808MHz, TST 30915 18 Jon 2014

Rev 9.5 19 Jon 2014
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REPORT NO: 13U16702-4A DATE: FEBRUARY 12, 2014
FCC ID: C3K1572 IC: 3048A-1572

BELOW 1G DATA

Marker | Frequency Meter Det AF T408 Amp/Cbl Correcte | QPkLimit | Margin | Azimuth | Height | Polarity
(dB/m) (dB) d (dBuv/m
(MHz) Reading ) (dB) (Degs) (cm)
Reading
(dBuv)
(dBuv/m
)

1 30.4675 36.38 PK 20.8 -31.9 25.28 40 -14.72 0-360 100 \%
2 52.355 44.87 PK 7.4 -31.2 21.07 40 -18.93 0-360 400 H
3 115.9775 45.29 PK 13.4 -31.4 27.29 43.52 -16.23 0-360 100 \%
4 162.77 50.15 PK 12 -30.7 31.45 43.52 -12.07 0-360 201 H
5 163.9175 49.86 PK 12 -31 30.86 43.52 -12.66 0-360 100 \Y
6 228.9 46.1 PK 11 -30.6 26.5 46.02 -19.52 0-360 100 \Y

PK - Peak detector
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REPORT NO: 13U16702-4A DATE: FEBRUARY 12, 2014
FCC ID: C3K1572 IC: 3048A-1572

7.4. WORST-CASE 18 to 26GHz

SPURIOUS EMISSIONS 18000 26000 MHz (WORST-CASE CONFIGURATION, HORIZONTAL &
VERTICAL)

HORIZONTAL & VERTICAL PLOT

\B5UL EMC 21 Jan 2814 18:54:4a
RF Emissions
Order Number:13U16782
85 Client:Microsoft
Configuration:DUCRWFT / 1572 7 PS# 5K37
Mode:BLE UWorst Cose
85 Tested by 7 SN:C. Xiong
Feak Limit (dBulU/m)
75
&5
"
+
- Avg Limit CdBuU/m)
£ 55
5
0
& 4 5 g
) =
4 1 2z At f-a‘-n NG AT R,
@ RO T T L
‘-"Lv?'r‘\’\-f‘.m\, J"‘-’C‘)v”* s P BN o, 8 o I mE ‘"""""’JV,'»‘”\-4\?h"“}"“!"“‘uNW“"“M""”J" stk R
35
25
15
18 26
Freguency (GH=z2
Ronge (6H2) Dot RBW  UBW / fvg Tup Sueen Fts  #5ups/Mode Rerge (H) et RBU VB 7 Avg Tup Sueep Fts  HSupaode P
1:18-26 PEAK 1M Ell Auta/Cpled 1282 Inf/HAXH
18-2BGH=z Test TST 38915 23 Aug ZH13 Rev 9.5 19 Jon 281
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REPORT NO: 13U16702-4A DATE: FEBRUARY 12, 2014
FCC ID: C3K1572 IC: 3048A-1572

18 TO 26G _DATA

Marker | Frequen Meter Det AF T89 Amp/Cb | Dist Corr | Correcte Avg Margin Peak PK
cy (dB/m) 1 (dB) (dB) d Limit Limit Margin
Reading (dBuv/ (dB) (dBuv/
(GHz) Reading m) m) (dB)
(dBuv)
(dBuVolt
s)
1 18.566 42.03 PK 32.5 -24.2 -9.5 40.83 54 -13.16 74 -33.16
2 20.638 41.23 PK 329 -23.3 -9.5 41.33 54 -12.66 74 -32.66
3 23.389 41.53 PK 334 -22.6 -9.5 42.83 54 -11.16 74 -31.16
4 23.995 42.77 PK 33.6 -22.7 -9.5 44.16 54 -9.83 74 -29.83
5 25.034 44.13 PK 34 -22.8 -9.5 45.83 54 -8.16 74 -28.16
6 25.467 43.67 PK 34.1 -22.6 -9.5 45.66 54 -8.33 74 -28.33

PK - Peak detector
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REPORT NO: 13U16702-4A DATE: FEBRUARY 12, 2014
FCC ID: C3K1572 IC: 3048A-1572

7.5. WORST-CASE 26 to 40GHz

SPURIOUS EMISSIONS 2600 40000 MHz (WORST-CASE CONFIGURATION, HORIZONTAL &
VERTICAL)

HORIZONTAL & VERTICAL PLOT

\B5UL EMC 21 Jan 2814 19:686: 86
RF Emissions
Order Number:13U16782
85 Client:Microsoft
Configuration:DUCRWFT / 1572 7 PS# 5K37
Mode:BLE UWorst Cose
85 Tested by / SH:C. Xiong
Feak Limit (dBulU/m)
75
&5
"
-
- Avg Limit CdBuU/m)
£ 55
5
0
o
45 P
! z S s AN ‘\",‘QG. i
35 piventbi e ottt o s A sad e S g ) AT TR
25
15
26 48
Freguency (GH=z2
Ronge (6H2) Dot RBW  UBW / fvg Tup Sueen Fts  #5ups/Mode Rerge (H) et RBU VB 7 Avg Tup Sueep Fts  HSupaode P
1:26-48 PEAK 1M Ell Auta/Cpled 1883 Inf/HAXH
EB-4BGH= Test TST 3A915 2 Aug 2613 Rev 9.5 19 Jon 281
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REPORT NO: 13U16702-4A DATE: FEBRUARY 12, 2014
FCC ID: C3K1572 IC: 3048A-1572

26 TO 40G DATA

Marker | Frequen Meter Det T90 AF Amp/Cb | Dist Corr | Correcte Avg Margin Peak PK
cy (dB/m) 1 (dB) (dB) d Limit Limit Margin
Reading (dBuv/ (dB) (dBuv/
(GHz) Reading m) m) (dB)
(dBuv)
(dBuVolt
s)
1 26.575 449 PK 354 -33.3 -9.5 37.5 54 -16.5 74 -36.5
2 30.195 46.7 PK 35.9 -35.6 -9.5 37.5 54 -16.5 74 -36.5
3 31.563 47.67 PK 36.3 -36.3 -9.5 38.16 54 -15.83 74 -35.83
4 35.478 48.9 PK 37.9 -37.3 -9.5 40 54 -14 74 -34
5 37.39 50.13 PK 37.3 -38.1 -9.5 39.83 54 -14.16 74 -34.16
6 39.503 50 PK 37.3 -35.8 -9.5 42 54 -12 74 -32

PK - Peak detector
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REPORT NO: 13U16702-4A DATE: FEBRUARY 12, 2014
FCC ID: C3K1572 IC: 3048A-1572

8. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Frequency of Emission (MHz) Conducted Limit (dBuV)
uasi-peak Average
0.15-0.5 B to 56 56 to 46
0.5-5 56 46
5-30 Gl S0
" 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 C63.4.

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.

Page 30 of 38
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701l
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: 13U16702-4A DATE: FEBRUARY 12, 2014
FCC ID: C3K1572 IC: 3048A-1572

LINE 1 RESULTS

UL Fremont, CA CE Room 23 Jon 2014 12:668:22
: : R I Conducted RFI Uoltoge
Project No:13U16782

Client Nome:Microsoft

Mode | /Device :DVCRWF1 v 1572 / PS# SK37
Test Uolt/Freg:llorst Cose / 128U BBHz
Test By:J. Uaong

Line-L1 dBCulUoltsl

1

Freguermcy [MH=]

Det RBUCHz] UBWCHz]  Sweep Lakel Ronge CMHz] Det  RBWCHz] UBWCHz]  Sweep Laba
FK/ 4 16k nfa Aesd Stz Line-L1

tle: Warst Case. DAT
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REPORT NO: 13U16702-4A
FCC ID: C3K1572

DATE: FEBRUARY 12, 2014
IC: 3048A-1572

LINE 1 DATA RESULTS

Line-L1 .15 - 30MHz

Trace Markers

Mark Frequency  Meter Det T241LL1 LC Cables Corrected CFR 47 Margin to CFR 47 Margin to

er (MHz) Reading (dB) 1&3 (dB) Reading Part 15 Limit (dB) Part 15 Limit (dB)
(dBuV) dB(uVolts) Class B QP Class B Avg

1 .186 61.04 PK 1 0 62.04 64.2 -2.16

2 .186 35.2 Av 1 0 36.2 54.2 -18

3 .249 52.31 PK 7 0 53.01 61.8 -8.79

4 .249 26.38 Av 7 0 27.08 51.8 -24.72

5 .537 44.13 PK 3 0 44.43 56 -11.57

6 .537 24.92 Av 3 0 25.22 46 -20.78

7 4.362 42.86 PK 2 1 43.16 56 -12.84

8 4.362 24.75 Av 2 1 25.05 46 -20.95

PK - Peak detector

Av - average detection
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REPORT NO: 13U16702-4A
FCC ID: C3K1572

DATE: FEBRUARY 12, 2014
IC: 3048A-1572

LINE 2 RESULTS

23 Jon 24014 l2:88: 22

UL Fremont, CA CE Rocom

Conducted RFI Uoltoge

Project Mo:13UtavBz

Client Nome:Microsoft

Mode | /Device:DUCRWF1 / 1572 / PS# 5K37
Test Uolt/Fregillorst Cose / 126U BBEH=z
_{Test By:J. Uang

Line-L2 dBuUolts)

BI%

\11
Freguerncy L[MH=1

[:.15-30 FK/ 16k nfa

Ronge [MHz] Det RBUCHz] UBWCHz]  Swesp Lakel Ronge CMHz]

Aesd Bk Line-L1

Det  RBUCHz UBWCHz]  Sweep

File: Woret Case DAT
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REPORT NO: 13U16702-4A DATE: FEBRUARY 12, 2014
FCC ID: C3K1572 IC: 3048A-1572

LINE 2 DATA RESULTS

Line-L2 .15 - 30MHz

Trace Markers

Mark Frequency  Meter Det T241LL2 LC Cables Corrected CFR 47 Margin to CFR 47 Margin to

er (MHz) Reading (dB) 2&3 (dB) Reading Part 15 Limit (dB) Part 15 Limit (dB)
(dBuV) dB(uVolts) Class B QP Class B Avg

9 .186 54.87 PK 1.1 0 55.97 64.2 -8.23

10 .186 28.57 Av 11 0 29.67 - - 54.2 -24.53

11 .258 47.41 PK .7 0 48.11 61.5 -13.39

12 .258 24.13 Av 7 0 24.83 - - 51.5 -26.67

13 .5595 43.59 PK .3 0 43.89 56 -12.11

14 .5595 26.18 Av 3 0 26.48 - - 46 -19.52

15 4.362 42.07 PK .2 1 42.37 56 -13.63

16 4.362 23.72 Av 2 1 24.02 - - 46 -21.98

PK - Peak detector

Av - average detection
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