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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Microsoft Corporation
One Microsoft Way
Redmond, WA 98052 U.S.A.

EUT DESCRIPTION: 2.4 GHZ SHORT RANGE RF MODULES
MODEL.: 1575
SERIAL NUMBER: 3566372810437230 (Conducted) & 3566372810388230 (Radiated)
DATE TESTED: January 15 — January 29, 2013
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 CCS 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 CCS 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 CCS and all revisions are duly noted in the revisions
section. Any alteration of this document not carried out by UL CCS 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 CCS By: Tested By:

1

=/ i

TIMOTHY K. LEE DANNY VU
WISE PROGRAM MANAGER EMC TECHNICIAN
UL CCS UL CCS
Page 5 of 68
UL CCS FORM NO: CCSUP4701G

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 CCS.



REPORT NO: 12U14758-1C DATE: June 10, 2013
FCC ID: C3K1575 IC: 3048A-1575

2. 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.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 Benicia
Street, Fremont, California, USA.

UL CCS is accredited by NVLAP, Laboratory Code 200065-0. The full scope of accreditation
can be viewed at http://www.ccsemc.com.

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

4.3. 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 494 dB

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

5.1. DESCRIPTION OF EUT

The EUT is a 2.4 GHz Short Range RF frequency hopping transceiver Module.

The radio module is manufactured by Microsoft.

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
2402 - 2482 FHSS 4.35 2.72

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a Patch antenna, with a maximum gain of 4.8 dBi.

5.4. SOFTWARE AND FIRMWARE

The test utility software used during testing was Wireless Device Test Ver. 1.1.2.

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 EUT is a desktop device. All radiated tests were conducted based on the normal or natural
orientation of the EUT.
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5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Laptop Toshiba Tecra 8200 [81212625PU N/A
AC adapter NEC ADP57 9701608DE N/A
Interface Cable and PCB Boron MCSO1557 |(0166-001919 N/A
I/O CABLES
Cable |Port # of identical |Connector [Cable Type |Cable Length{Remarks
No ports Type (m)
1 AC 1 Us 115V Un-shielded [0.9 m none
2 USB 1 USB Un-shielded 0.9 m none

Note: Cable # 2 was not used for radiated measurement since EUT was embedded in console.

TEST SETUP

The EUT is connected to a USB interface cable to the laptop computer during the tests. Test

software exercised the radio card
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SETUP DIAGRAM FOR TESTS

RADIATED AND CONDUCTED DIAGRAM

@

LAPTOP / CONSOLE

O,

AC Mains
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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 Date Cal Due
Antenna, Horn, 18 GHz EMCO 3115 C00872 09/20/12 09/20/13
Antenna, Horn, 26.5 GHz ARA SWH-28 C01015 04/23/12 04/23/13
Spectrum Analyzer, 44 GHz  |Agilent / HP E4446A C01012 10/21/12 10/21/13
Preamplifier, 26.5 GHz Agilent / HP 8449B C00749 10/21/12 10/21/13
Preamplifier, 1300 MHz Agilent/ HP 8447D C00558 02/21/12 02/21/13
Reject Filter, 2.4-2.5 GHz Micro-Tronics |BRC13192 N02683 CNR CNR
Bilog 30-2000MHz Sunol JB1 02/07/12 02/07/13
Power meter HP 437B T226 06/25/12 06/25/13
Power Sensor HP 8481A T233 06/26/12 06/26/13
LISN, 30 MHz FCC LISN-50/250-25-2 [N02625 01/14/13 01/14/14
LISN, 10 kHz ~ 30 MHz Solar 8012-50-R-24-BNC |N02481 03/07/12 03/07/13

Page 10 of 68

UL CCS

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701G
FAX: (510) 661-0888

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




REPORT NO: 12U14758-1C
FCC ID: C3K1575

DATE: June 10, 2013
IC: 3048A-1575

7. DUTY CYCLE CORRECTION FACTOR

LIMITS

None; for reporting purposes only.

RESULTS
Mode Txon | Tx on + Tx off Duty Cycle Correction
Factor
(msec) (msec) (dB)
FHSS 360 10040 -14.45

ON TIME PER BURST
- Agllent 145643 Feb8,2013

R T |FregiChannel

Ref 20 dBm

Atten 20 dB

A Mkr2 1004 ms

04348 Center Freq

#Feak |

2.44200000 GHz

Log do

o]

10

Start Frag

dB/
Offst

2.44200000 GHz

11

dB

Stop Freq
244200000 GHz

LgAv

1.00000000 MHz

Auto

CF Step

Ilan)

Center 2.442 000 GHz
Res BW 1 MHz

VBW 1 MHz

Span 0 Hz

Sweep 12 ms (601 pts) Freq Offset

Marer Trace
1R )]
14 1
ZR )]
2h 1

X Bz
1.0% ms
360 s
1.08 ms

10.04 ms

0.00000000 Hz
Amplitude

177 dBm
-0.74 4B
177 dBm
-0.42 dB

Signal Track
On
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8. ANTENNA PORT TEST RESULTS

8.1.1. 20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to =2 1% of the 20
dB bandwidth. The VBW is set to 2 RBW. The sweep time is coupled.

RESULTS
Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (kHz) (kHz)
Low 2402 1411 1191
Middle 2442 1411 1340
High 2482 1418 1361
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20dB AND 99% BANDWIDTH

BANDWIDTH LOW CH

W Agilent  16:23:42 Jan 10, 2013 R T EreaiChene]

Ch Freg 2.402 GHz Trig  Free Center Freq
Decupied Bandwidth 240200000 GHz

Start Freq
2.40025000 GHz

Ref 14.5 dBm Atten 15 dB

#Peak Stop Freg

Log & : 2.40375000 GHz
10 W

ds/ CF Step
Offst 350.000000 kHz

10.5 Autg Idan
dB

Freq Offset
Center 2.402 GHz Span 3.5 MHz = 0.00000000 Hz
#Res BW 30 kHz VBW 100 kHz #Sweep 100 ms (601

Occupied Bandwidth OccBW % Pw  sgony || SlOnATrACK

1.3542 MHz xdB 2000 dB

Transmit Freq Error -4.022 kHz Scale Type_
¥ dB Bandwidth 1.411 MHz Log Lin

Page 13 of 68
UL CCS FORM NO: CCSUP4701G
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 CCS.




REPORT NO: 12U14758-1C DATE: June 10, 2013
FCC ID: C3K1575 IC: 3048A-1575

BANDWIDTH MID CH

w6 Agilent  16:28:12 Jan 10, 2013 R T Freg/Channel

Ch Freg 2.442 GHz Trig  Free Center Freq
Decupied Bandwidth 244200000 GHz

Start Freq
2.44025000 GHz

Ref 14.5 dBm Atten 15 dB

#Peak Stop Freg

Log —r 2.44375000 GHz
10 T

-
dB/ Waai S, CF Step
Offst 350.000000 kHz

10.5 e,
dB

Auta han

Freq Offset
Center 2.442 GHz Span 3.5 MHz = 0.00000000 Hz
#Res BW 30 kHz VBW 100 kHz #Sweep 100 ms (601

Occupied Bandwidth OccBW % Pw  sgony || SlONAITrACK

1.3555 MHz xdB 2000 dB

Transmit Freq Errar -4.731 kHz Scale Type
¥ dB Bandwidth 1.411 MHz Log Lin
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@ Agilent

BANDWIDTH HIGH CH

16:31:01 Jan 10,2013

R T

Ch Freg

Decupied Bandwidth

Trig  Free

Ref 14.5 dBm

Atten 15 dB

#Peak

Pe

7

o

r

e

Center 2.482 GHz
#Res BW 30 kHz

VBW 100 kHz

Occupied Bandwidth

Transmit Freq Error
¥ dB Bandwidth

1.3566 MHz

-2.986 kHz
1.418 MHz

Occ BYW % Pwr
¥ dB

#Sweep 100 ms (601

Span 3.5 MHz

99.00 %
-20.00 dB
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99% BANDWIDTH

BANDWIDTH
e Agilent

LOW CH

17:27:22 Jan 10, 2013

Ch Freq

Decupied Bandwidth

2402 GHz

Trig  Free

Ref 14.5 dBm

#Atten 15 dB

#Samp|

Log

10

dB/

Offst

105

dB

Center 2.402 GHz
#Res BW 30 kHz

H#VBW 100 kHz

Occupied Bandwidth

Transmit Freqg Errar
% dB Bandwidth

1.1907 MHz
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1.069 MHz™

Occ BYW % Pwr
¥ dB

Span 3.5 MHz

#Sweep 100 ms (601

99.00 %
-20.00 dB

Freg/Channel

Center Freqg
240200000 GHz

Start Freq
2.40025000 GHz

Stop Freg
2 40376000 GHz

CF Step
350.000000 kHz
Auto han

Freq Offset
0.00000000 Hz

Signal Track
On Off

Scale Type
Log Lin
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BANDWIDTH MID CH
w6 Agilent  17:24:52 Jan 10, 2013

Ch Freq 2.442 GHz
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dB/
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8.1.2. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)
IC RSS-210 A8.1 (b)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mWw.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 100 kHz and the
VBW is set to 100 kHz. The sweep time is coupled.

RESULTS
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HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

e Agilent 08:49:44 Feh 8, 2013 R T |FrequhanneI |

A hlkrl 2008 MHz Conter F
I enter Freq
Ref 20 dBm Atten 20 dB 0.09 dB 5 44900000 GHz
#Feak
Log
10 Start Frag
dB/ 243950000 GHz
(Hfst
10.5
dB Stop Freqg
244450000 GHz

CF Step
£00.000000 kHz
LgAv Ao Ilan|

M1 52 Freq Offset
000000000 Hz

Signal Track
On Off

Center 2.442 000 GHz Span 5 MHz ‘
#Res BW 100 kHz #VBW 100 kHz #Sweep 6 ms (601 pts)
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8.1.3. NUMBER OF HOPPING CHANNELS
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-210 A8.1 (d)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps. The RBW is set to a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 41 Channels observed.
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REPORT NO: 12U14758-1C DATE: June 10, 2013
FCC ID: C3K1575 IC: 3048A-1575

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)
3 Agilent  17:42:38 Jan 11, 2013 R T

Freg/Channel

Ref 19 dBm Atten 20 dB
Peak
Log
10
dB/ Start Freq
Offst 233000000 GHz

105

dB Stop Freg
2 49000000 GHz

Center Freqg
2 44000000 GHz

CF Step
10.0000000 MHz
Auto han

Freq Offset
0.00000000 Hz

Signal Track
On Off

Scale Type

Start 2.39 GHz Stop 2.49 GHz Lin

#Res BW 300 kHz #VBW 300 kHz #Sweep 6 ms (601 pts) 9
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REPORT NO: 12U14758-1C DATE: June 10, 2013
FCC ID: C3K1575 IC: 3048A-1575

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST

SEGMENT)

i Agilent  14:43:86 Jan 11,2013 R T FregfChannel

Ref 19 dBm Atten 20 dB
Peak Center Freqg

2.41500000 GHz

Start Freq
240000000 GHz

Stop Freq
2.43000000 GHz

CF Step
3.00000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 2.4 GHz Stop 2.43 GHz Scale Type

#Res BW 300 kHz #VBW 300 kHz Sweep 6 ms (601 pts) 9 Lin
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REPORT NO: 12U14758-1C DATE: June 10, 2013
FCC ID: C3K1575 IC: 3048A-1575

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND
SEGMENT)
Agilent  14:45:21 Jan 11,2013 R T

FregiChannel

Ref 19 dBm Atten 20 dB
Peak Center Freqg
2 44500000 GHz

Start Freq
2 43000000 GHz

Stop Freq
2.45000000 GHz

CF Step
3.00000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 2.43 GHz Stop 246 GHz Scale TW"E.
#Res BW 300 kHz #VBW 300 kHz Sweep 6 ms (501 pts) "y L
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REPORT NO: 12U14758-1C DATE: June 10, 2013
FCC ID: C3K1575 IC: 3048A-1575

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD

SEGMENT)

i Agilent  14:52:49 Jan 11,2013 R T FregfChannel

Ref 19 dBm Atten 20 dB
Peak Center Freqg

2.47500000 GHz

Start Freq
2 46000000 GHz

Stop Freq
2.458000000 GHz

CF Step
3.00000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 2.46 GHz Stop 2.49 GHz Scale Type

#Res BW 300 kHz #VBW 300 kHz Sweep 6 ms (601 pts) 9 Lin

Page 25 of 68

UL CCS FORM NO: CCSUP4701G
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 CCS.



REPORT NO: 12U14758-1C DATE: June 10, 2013
FCC ID: C3K1575 IC: 3048A-1575

8.1.4. AVERAGE TIME OF OCCUPANCY

LIMIT

FCC §15.247 (a) (1) (iii)
IC RSS-210 A8.1 (d)

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a 3.16 second scan, to enable resolution of each
occurrence.

The average time of occupancy in the specified 16.4 second period (41 channels * 0.4 s) is
equal to 10 * (# of pulses in 1.64 s) * pulse width.

RESULTS
Pulse [ Number of [ Average Time | Limit Margin
Width | Pulses in | of Occupancy
(msec) 1.64 (sec) (sec) (sec)
seconds
0.3976 10 0.040 0.4 -0.360
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REPORT NO: 12U14758-1C DATE: June 10, 2013
FCC ID: C3K1575 IC: 3048A-1575

PULSE WIDTH

PULSE WIDTH
s Agllent  1B:08:57 Jan 11,2013 R T

Mkr1 4 3976 ps

Ref 12.5 dBm Atten 15 dB 0.483 dB
Paak Trace

R 1 2 3

Trace/\iew

Clear Write

Max Hold

flin Hold

Wi

Elank

Center 2.445 GHz Span 0 Hz More

Res BW 3 MHz H#VBW 3 MHz Sweep 990 ps 501 pts) I 6
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REPORT NO: 12U14758-1C DATE: June 10, 2013
FCC ID: C3K1575 IC: 3048A-1575

NUMBER OF PULSES IN 1.64 SECOND OBSERVATION PERIOD

NUMBER OF PULSES
s Agilent  17:16:54 Jan 11, 2013 Marker

Ref 19 dBm Atten 20 dB

Peak Select Marker

1 2 3 4

Mormal

Delta

Delta Pair
[Tracking Ref)
Ref Delta

Span Pair

Span Center

Off

Center 2.402 GHz Span 0 Hz
Res BW 3 MHz H#VBW 3 MHz Sweep 3.16 s (601 pts)

Time per grid is 0.316s. Therefore, 5.2 grids would represent 1.64 seconds. Only pulses within
the 5.2 grids were counted.
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REPORT NO: 12U14758-1C

FCC ID: C3K1575

DATE: June 10, 2013
IC: 3048A-1575

OUTPUT POWER

LIMIT

§15.247 (b) (2)

RSS-210 Issue 7 Clause A8.4

The maximum antenna gain is less than 6 dBi, therefore the limit is 21 dBm.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer the analyzer bandwidth is set to a
value greater than the 20 dB bandwidth of the EUT.

RESULTS
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 4.35 21 -16.65
Middle 2442 4.00 21 -17.00
High 2482 3.43 21 -17.57
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REPORT NO: 12U14758-1C DATE: June 10, 2013
FCC ID: C3K1575 IC: 3048A-1575

OUTPUT POWER

PEAK POWER LOW CH
- Agilent  15:19:55 Jan 10, 2013 R T

Mkr1 2.402135 GHz
Ref 14.5 dBm Atten 15 dB 4.347 dBm
Peak Center Freqg

2.40200000 GHz

Freg/Channel

Log
10
dB/ Start Freq
Offst 239300000 GHz
10.5
dB

Stop Freg
241100000 GHz

CF Step
1.80000000 MHz
uto han

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 2.402 GHz Span 18 MHz Scale WDE_
#Res BW 3 MHz VBW 3 MHz #Sweep 100 ms (401 pts) oy ci
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REPORT NO: 12U14758-1C DATE: June 10, 2013
FCC ID: C3K1575 IC: 3048A-1575

PEAK POWER MID CH
s Agilent 152216 Jan 10, 2013 R T

Mkr1 2.442090 GHz

Ref 14.5 dBm Atten 15 dB 3.997 dBm
Peak Center Freq

2.44200000 GHz

Freg/Channel

Log
10
dB/ Start Freq
Offst 2 43300000 GHz
10.5
dB

Stop Freq
245100000 GHz

CF Step
1.80000000 MHz
uto han

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 2.442 GHz Span 18 MHz Scale Wpf
#Res BW 3 MHz VBW 3 MHz #Sweep 100 ms (101 pts) oy i
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REPORT NO: 12U14758-1C
FCC ID: C3K1575

DATE: June 10, 2013
IC: 3048A-1575

PEAK POWER HIGH CH

i Agilent  15:24:52 Jan 10, 2013

R T

Ref 14.5 dBm Atten 15 dB

Mkr1 2

482225 GHz

3.428 dBm

Peak
Log

10
dB/

Offst
105

~

dB

Center 2.482 GHz

Span 18 MHz

#Res BW 3 MHz VBW 3 MHz #Sweep 100 ms {401 pts)

Freg/Channel

Center Freq
2.48200000 GHz

Start Freq
247300000 GHz

Stop Freq
2.49100000 GHz

CF Step

1.80000000 MHz

Auto Man

Freq Cffset
0.00000000 Hz

Signal Track

On Off

Scale Type

Log Lin

Page 32 of 68

UL CCS
47173 BENICIA STREET, FREMONT, CA 94538, USA

FORM NO: CCSUP4701G

TEL: (510) 771-1000
This report shall not be reproduced except in full, without the written approval of UL CCS.

FAX: (510) 661-0888



REPORT NO: 12U14758-1C

FCC ID: C3K1575

DATE: June 10, 2013
IC: 3048A-1575

8.1.5. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 10.5 dB (including 10 dB pad and 0.5 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 4.10
Middle 2442 3.75
High 2482 3.18
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REPORT NO: 12U14758-1C DATE: June 10, 2013
FCC ID: C3K1575 IC: 3048A-1575

8.1.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

Limit = -20 dBc

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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REPORT NO: 12U14758-1C DATE: June 10, 2013
FCC ID: C3K1575 IC: 3048A-1575

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE
4 Agilenf  18:00:14 Jan 10, 2013 R T

Mkr1 2.401983 GHz

Ref 15.5 dBm #Atten 15 dB 4.176 dBm Eiaiia [E
#Peak enter Freq

2.40000000 GHz

Freg/Channel

Log
10

dB/ Start Freq
Offst 239500000 GHz
10.5

dB Stop Freg
DI 240500000 GHz
15.8
dBm CF Step
1.00000000 MHz

uto han

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 2.4 GHz Span 10 MHz L Scale T\"DE_
#Res BW 100 kHz #VBW 300 kHz Sweep 6 ms (501 pts) oy ci
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REPORT NO: 12U14758-1C DATE: June 10, 2013
FCC ID: C3K1575 IC: 3048A-1575

LOW CHANNEL SPURIOUS
w6 Agilent  11:23:12 Jan 11, 2013 R T
Mkr1 2.97 GHz

Freg/Channel

Ref 15.5 dBm Atten 15 dB 45.12 dBm
Peak Center Freqg

13.0150000 GHz

Log
10

dB/ Start Freq
Offst 30.0000000 kHz
10.5

dB & Stop Freq
DI 25.0000000 GHz
158
dBm CF Step
259700000 GHz

Auto Ian

Start 30 MHz . Stop 26 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.691 s (501 pts) Freq Offset
hi akcer Trace K Az Amplitude 0.00000000 Hz

1 1 297 GHz -45.12 dBm

Signal Track
On Off

Scale Type
Log Lin
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REPORT NO: 12U14758-1C DATE: June 10, 2013
FCC ID: C3K1575 IC: 3048A-1575

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE
w6 Agilent  10:33:17 Jan 11, 2013 R T

Mkr1 2.442000 GHz

Ref 15.5 dBm Atten 15 dB 3.72 dBm
Peak Center Freq

2.44200000 GHz

Freg/Channel

Log
10

dB/ Start Freq
Offst ! 2 43700000 GHz
10.5

dB Stop Freg
DI [ 2 44700000 GHz
16.3
dBm | CF Step
1.00000000 MHz

uto han

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 2.442 GHz Span 10 MHz Scale WDE_
#Res BW 100 kHz #VBW 300 kHz Sweep 6 ms (501 pts) oy ci
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REPORT NO: 12U14758-1C
FCC ID: C3K1575

DATE: June 10, 2013
IC: 3048A-1575

MID CHANNEL SPURIOUS
w6 Agilent  11:16:41 Jan 11, 2013

R T

Ref 15.5 dBm

Mkr2 7.34 GHz
46.12 dBm

Peak

Log

10
dB/

Offst

105

dB

o
I
DI DR, (R

-16.3
dBm

Auta

Start 30 MHz
#Res BW 100 kHz

H#VBW 300 kHz

Stop 26 GHz
Sweep 2.691 s (601 pts)

hancer Trace
1 [
z 13

X Pz Amplitude
4.28 GHz -35 dBm
724 GHz -46.12 dBm

On

Log

Freg/Channel

Center Freqg
13.0150000 GHz

Start Freq
30.0000000 MHz

Stop Freq
25.0000000 GHz

CF Step
2.559700000 GHz

Iian

Freq Offset
0.00000000 Hz

Signal Track

Off

Scale Type

Lin
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REPORT NO: 12U14758-1C DATE: June 10, 2013
FCC ID: C3K1575 IC: 3048A-1575

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE
W Agilenf  10:38:08 Jan 11, 2013 R T

Mkr1 2.481650 GHz

Ref 15.5 dBm Atten 15 dB 3.187 dBm
Peak Center Freqg

Log . 2.48350000 GHz

10
dB/ Start Freq

Offst 247850000 GHz
105

dB Stop Freg
DI 2 48850000 GHz
16.8
dBm CF Step
1.00000000 MHz

uto han

WMM T N Freq Offset

0.00000000 Hz

Freg/Channel

Signal Track
On Off

Center 2.483 GHz Span 10 MHz Scale WDE_
#Res BW 100 kHz #VBW 300 kHz Sweep 6 ms (501 pts) oy ci
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REPORT NO: 12U14758-1C

FCC ID: C3K1575

DATE: June 10, 2013

IC: 3048A-1575

HIGH CHANNEL SPURIOUS
e Agilent

11:01:02 Jan 11,2013

R T

Ref 15.5 dBm

Atten 15 dB

Mkr2 7.43 GHz
45.24 dBm

Peak

Log

10
dB/

Offst

105

dB

DI

-16.8
dBm

Start 30 MHz
#Res BW 100 kHz

H#VBW 300 kHz

Stop 26 GHz
Sweep 2.691 s (601 pts)

hancer Trace
1 [
z 13

H Pz
486 GHz
743 GHz

Amplitude
-234.27 dBm
-46.24 dBm

1

Marker

Select Marker

2 3 4

Mormal

Delta

Delta Pair
(Tracking Ref)

Ref Delta

Span Pair

Span Center

Off
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REPORT NO: 12U14758-1C DATE: June 10, 2013
FCC ID: C3K1575 IC: 3048A-1575

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
W Agilent  12:23:25 Jan 11, 2013 R T

Mkr1 2.404017 GHz

Ref 15.5 dBm Atten 15 dB 3.335 dBm
Peak Center Freqg

2.40000000 GHz
Log L

10
dB/ L’\\‘ Start Freq
Offst \\ 2.39500000 GHz

105

dB Stop Freg
DI 240500000 GHz
6.7
dBm ] CF Step
1.00000000 MHz

uto han

Freg/Channel

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 2.4 GHz Span 10 MHz  Scdle Type

#Res BW 100 kHz #VBW 300 kHz Sweep 6 ms (601 pts) =9 Lin
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REPORT NO: 12U14758-1C DATE: June 10, 2013
FCC ID: C3K1575 IC: 3048A-1575

HIGH BANDEDGE WITH HOPPING ON
4 Agilent  12:15:18 Jan 11, 2013 R T

Mkr1 2.479983 GHz

Ref 15.5 dBm Atten 15 dB 3.089 dBm
Peak Center Freqg

2.48350000 GHz

Freg/Channel

Log
10

dB! M Start Freq
Offst it 2 47850000 GHz
10.5

dB Stop Freg
DI 2 48850000 GHz
16.9
dBm CF Step
1.00000000 MHz

uto han

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 2.483 GHz Span 10 MHz Scale WDE_
#Res BW 100 kHz #VBW 300 kHz Sweep 6 ms (501 pts) oy ci
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REPORT NO: 12U14758-1C DATE: June 10, 2013
FCC ID: C3K1575 IC: 3048A-1575

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209
IC RSS-210 Clause 2.6 (Transmitter)

IC RSS-GEN Clause 6 (Receiver)

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uvV/m)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 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: 12U14758-1C
FCC ID: C3K1575

DATE: June 10, 2013
IC: 3048A-1575

9.2. TRANSMITTER ABOVE 1 GHz

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
- Agllent 19:42:53 Jan 14,2013

R T

Mkr1 2.376 67 GHz
47.25 dBpY

Frag/Channel
Ref 104.3 dBp"/

Center Freq
#Peak 235000000 GHz
Loy
10 Start Freqg
dB/ 231000000 GHz
Offst
7.28
dB Stop Freq
DI 239000000 GHz

740

dByv CF Step
§.00000000 MHz

L Auto Ilan

Freq Offset
0.00000000 Hz
=(f):

FTun Signal Track

#Atten 0 dB

51 W2
53 FC

Swwp On

Off

Start 2.310 00 GHz
#HRes BW 1 MHz

#VBW 1 MHz

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)

—

AVERAGE FIELD STRENGTH CALCULATION:

AVG Field Strength = Peak Reading — Duty Cycle Correction Factor

= 47.25 dBuV — 14.45 dBuV

= 32.80dBuVv
AVG Margin = AVE Reading — AVE Power Limit
= 32.80 dBuV — 54 dBuV
=-21.20 dBuV
Page 44 of 68
UL CCS FORM NO: CCSUP4701G

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 CCS.



REPORT NO: 12U14758-1C DATE: June 10, 2013
FCC ID: C3K1575 IC: 3048A-1575

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

- Agilent 19:52:34 Jan 14,2013 R T [Freg/Channel

Mkr1 2.354 27 GHz Conter F

Ref 104.3 dBp/ #Atten 0 dB 48.11 dBLY enter Freq

: L oL B[ 235000000 GHz
#Peak

Start Freq

2.31000000 GHz

Stop Freqg

2.39000000 GHz

CF Step
5.00000000 hMHz
Auto hdan|

Freq Offset
0.00000000 Hz

Signal Track
Swp on O

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Hes BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)

AVERAGE FIELD STRENGTH CALCULATION:

AVG Field Strength = Peak Reading — Duty Cycle Correction Factor
= 48.11 dBuV - 14.45 dBuV

= 33.66dBuV

AVG Margin = AVE Reading — AVE Power Limit
= 33.66 dBuV — 54 dBuV
=-20.34 dBuVv
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REPORT NO: 12U14758-1C DATE: June 10, 2013
FCC ID: C3K1575 IC: 3048A-1575

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL) (Marker Delta Method)

Fundamental Peak Power = 99.67dBuV

HIGH CHANNEL FUNDAMENTAL, PEAK, HORIZ
- Agllent 18:22:30 Jan 22, 2013 R T |Freg/Channel

Mkr1 2.482 000 GHz
Ref 110 dByv #Atten 20 dB 99.67 dBuY Center Freq
#Peak 248200000 GHz

Log

10 Start Freg

B/ 247700000 GHz
Offst

1
B Stop Freq
248700000 GHz

CF Step
1.00000000 MHz
LgAv uto Man

M1 52
S3 FC
AL

Freq Offset
0.00000000 Hz

Eg}f,,, Signal Track
Swp On off

Center 2.482 000 GHz Span 10 MHz
#Res BW 1 MHz #VBW 1 MHz #Sweep 1 ms (601 pts)
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REPORT NO: 12U14758-1C
FCC ID: C3K1575

DATE: June 10, 2013

IC: 3048A-1575

Delta from Marker Peak to Highest Marker in Restricted Band = 42.75dB

HIGH CHANNEL, DELTA, HORIZ

e Agilent 18:20:58

Jan 22, 2013

R T

Freg/Channel

Ref 110 dBpY

#Atten 20 dB

Mkr1 2.482 000 GHz
99.48 dBpv

#FPeak

Center Freq
2.48200000 GHz

Start Freg
247700000 GHz

Stop Freq
248700000 GHz

CF Step
1.00000000 MHz
Auto Man

Center 2.482 000 GHz
#Res BW 100 kHz

EVBW 300 kHz

Span 10 MHz
#Sweep 1 ms 601 pts)

Marker
1 [
z ab}

Trace

g
2.432 000 GHz
2.422 500 GHz

Amplitude
00.43 dBPV
S56.72 dBpv

Freq Offset
0.00000000 Hz

Signal Track
On

CALCULATION

_ Peak Reading = Fundamental Peak Field Strength - Delta

_Peak Margin = Peak Reading - 74

Fundamental
(dBuV/m) Reading (dBuV/m)| Limit (dBuV/m)| Margin (dBuV/m)
Delta (dB) | Horn Antenna | Peak | AVG | Peak AVG Peak | AVG | Peak AVG
High Ch, 2482MHz 42.75 Horizontal 99.67 N/A 56.92 42.47 74 54 -17.08 | -11.53

AVERAGE FIELD STRENGTH CALCULATION:

AVG Field Strength

AVG Margin

=56.92 dBuV — 14.45 dBuV

= 42.47 dBuV

= AVE Reading — AVE Power Limit

=42.47 dBuV - 54 dBuV

-11.53 dBuV
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REPORT NO: 12U14758-1C
FCC ID: C3K1575

DATE: June 10, 2013

IC: 3048A-1575

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

Fundamental Peak Power = 98.51dBuV

HIGH CHANNEL FUNDAMENTAL, PEAK, VERTICAL

e Aglent 18:12:19

Jan 22,2013

RT

Freg/Channel

Ref 110 dBpY

#Atten 20 dB

Mkr1 2.482 000 GHz
98.51 dBpv

#Peak

Center Freq
2 48200000 GHz

Start Freq
247700000 GHz
Stop Freq
2 48700000 GHz

CF Step
1.00000000 MHz
Auto Man

M1 S2
S3 FC

AL
off):

FTun

Swp

Center 2.482 000 GHz
#Res BW 1 MHz

#VBW 1 MHz

Span 10 MHz
#Sweep 1 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14758-1C
FCC ID: C3K1575

DATE: June 10, 2013
IC: 3048A-1575

Delta from Marker Peak to Highest Marker in Restricted Band = 43.44

HIGH CHANNEL, DELTA, VERTICAL

E Agilenf 18:05:44 Jan 22, 2013

R T

Warker

Ref 110 dBpY #Atten 20 dB

Mkr2 2.483 500 GHz
54.98 dBpv

#FPeak

Select Marler
1

2 3 14

Marmal

Delta

Ref A

Delta Pair
(Tracking Ref)

Center 2.482 000 GHz
#Res BW 100 kHz

EVBW 300 kHz

#Sweep 1 ms 601 pts)

Span 10 MHz

Marker Trace
1 [
2 1)

g
2.432 000 GHz
2.422 500 GHz

Amplitude
98.42 dBpV
54.02 4B pv

Span

Span Pair

Center

Off

CALCULATION

_ Peak Reading = Fundamental Peak Field Strength - Delta

_Peak Margin = Peak Reading - 74

Fundamental
(dBuV/m) Reading (dBuV/m)| Limit (dBuV/m)| Margin (dBuV/m)
Delta (dB) | Horn Antenna | Peak | AVG | Peak AVG Peak | AVG | Peak AVG
High Ch, 2482MHz 43.44 Vertical 98.51 N/A 55.07 41.82 74 54 -18.93 | -12.18

AVERAGE FIELD STRENGTH CALCULATION:

AVG Field Strength

= 55.07 dBuV — 14.45 dBuV

= Peak Reading — Duty Cycle Correction Factor

= 40.62 dBuV
AVG Margin = AVE Reading — AVE Power Limit
=40.62 dBuV - 54 dBuV
=-13.38 dBuV
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REPORT NO: 12U14758-1C DATE: June 10, 2013
FCC ID: C3K1575 IC: 3048A-1575

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont 3m Chamber

Company: Microsoft
Project #: 12014758
Date: 1/29/2013

Test Engineer: Danny Vu
Configuration: EUT and Laptop
Mode: Tx

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz |  Pre-amplifer 26-40GHz Horn >18GHz ‘ Limit ‘

‘ T60; S/N: 2238 @3m j ‘ T34 HP 84498 j ‘ j ‘ j FCC15.205

Hi Frequency Cables

3' cable 22807700 12' cable 22807600 20' cable 22807500 ‘ : ! Peak Measurements
‘ Reject Filter RBW=VBW=1MHz

3 cable 22807700 12 cable 22807600 ‘ 20' cable 22807500 ﬂ ‘ j R_001 _| Average Measurements
RBW=1MHz ; VBW=10Hz

Dist | Read Pk ; Read Avg. D Corr; Fltr ;| Peak Avg Pk Lim |Avg Lim| Pk Mar | Avg Mar Notes
GHz (m) dBuv dBuv dB/m dBuVv/m| dBuV/m| dBuV/m | dBuvV/m dB (V/H)
Low Channel 2402 MHz
i 30 i 399 319 33.1 . . . . 45.7 377 74 54 . -16.3

i 30 @ 411 314 33.1 . . . . 46.9 372 74 54
MHz
40.2 322 332 . . . I 46.1 38.2
42.1 36.8 363 . . . . 54.4 49.1
408 33.0 332 . . . . 46.7 389
39.4 32.0 363 . . . . 51.7 443
High Channel 2482 MHz
4.964 . 45.8 424 332 . . . . 519 485
7.446 . 424 362 365 . . . . 54.9 48.7
4.964 . 436 389 33.2 . I . . 49.7 449
7.446 X 38.2

Rev.11.10.11

f Measurement Frequency Amp  Preamp Gain Avg Lim  Average Field Strength Limit
Dist  Distance to Antenna D Corr Distance Correct to 3 meters Pk Lim  Peak Field Strength Limit
Read Analyzer Reading Avg  Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit
AF  Antenna Factor Peak  Calculated Peak Field Strength Pk Mar  Margin vs. Peak Limit

CL  Cable Loss HPF  High Pass Filter
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REPORT NO: 12U14758-1C DATE: June 10, 2013
FCC ID: C3K1575 IC: 3048A-1575

9.3. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

5
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REPORT NO: 12U14758-1C DATE: June 10, 2013
FCC ID: C3K1575 IC: 3048A-1575

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

VERTICAL PLOT
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REPORT NO: 12U14758-1C DATE: June 10, 2013
FCC ID: C3K1575 IC: 3048A-1575

HORIZONTAL AND VERTICAL DATA

Project No: 12U14758
Client Name: Microsoft
Model /Device: 1575

Config /Other: Tx Worst Case
Test By: Danny Vu

Horizontal 30 - 1000MHz

T122 [(5mBAmp CFR 47
Detector| Sunol | Path 30- Part 15 Polarity
Bilog.TXT| 1000MHz Class B
61.4029 56.4 PK 7.5 -28.9 40 Horz
161.8145 55.1 PK 12.4 -27.9 435 . Horz
171.8945 55.78 PK 11.7 -27.8 435 Horz
266.1031 55.67 PK 12.9 -27 46 Horz
377.9516 55.93 PK 15 -26.8 46 Horz
828.4472 41.07 PK 21.6 -25.3 46 Horz

Marker Test Meter
No. Frequency Reading

Vertical 30 - 1000MHz

T122 [5mBAmp CFR 47
Marker [Test Meter Sunol [Path 30- Part 15
Frequency |Reading Detector [Bilog.TXT [1000MHz Class B Polarity
59.6583 55.36 PK 7.4 -29 40 Vert
109.2826 53.35 PK 12.6 -28.5 435 Vert
377.9516 50.6 PK 15 -26.8 46 . Vert
597.9656 47.67 PK 18.4 -26.6 46 Vert
696.0512 49.39 PK 20.1 -26.2 46 Vert
798.2074 40.93 PK 21.3 -25.4 46 Vert

PK - Peak detector
QP - Quasi-Peak detector
Av - Average detector
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REPORT NO: 12U14758-1C DATE: June 10, 2013
FCC ID: C3K1575 IC: 3048A-1575

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Frequency of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 B tor 56 50 to 46
0.5-5 56 46
5-30 i) 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 C63.4.

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.

RESULTS

Page 54 of 68

UL CCS FORM NO: CCSUP4701G
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 CCS.




REPORT NO: 12U14758-1C
FCC ID: C3K1575

DATE: June 10, 2013
IC: 3048A-1575

RESULTS

WORST EMISSIONS

Project No:12U14758
Client Name:Microsoft
Model/Device:1575
Test Volt/Freq:120VAC/60 Hz
Test By:Danny Vu
Line 1, 0.15 - 30MHz
Test . Corrected [Quasi-peak Average .
Meter Reading LISN Factor | Cable Loss ) o . . Margin
Frequency dB(uv) Detector (dB) (dB) Reading Limit Margin Limit (dB)
(MHz) dB(uVv) dB(uVv) dB(uVv)
0.15 64.55 PK 0.1 0 64.65 66 -1.35 - -
0.15 44.89 Av 0.1 0 44.99 - - 56 -11.01
0.1995 57.05 PK 0.1 0 57.15 63.6 -6.45 - -
0.1995 38.72 Av 0.1 0 38.82 - - 53.6 -14.78
0.6855 35.7 PK 0.1 0 35.8 56 -20.2 - -
0.6855 18.06 Av 0.1 0 18.16 - - 46 -27.84
2.85 36.09 PK 0.1 0.1 36.29 56 -19.71 - -
2.85 17.6 Av 0.1 0.1 17.8 - - 46 -28.2
4.668 34.65 PK 0.1 0.1 34.85 56 -21.15 - -
4.668 21.04 Av 0.1 0.1 21.24 - - 46 -24.76
28.095 31.95 PK 0.5 0.3 32.75 60 -27.25 - -
28.095 21.4 Av 0.5 0.3 22.2 - - 50 -27.8
Line 2, 0.15 - 30MHz
Test Meter Reading LISN Factor | Cable Loss Correfted Qua§|—rt>eak . Avgrége Margin
Frequency dB(uV) Detector (dB) (dB) Reading Limit Margin Limit (dB)
(MHz) dB(uV) dB(uV) dB(uV)
0.15 63.37 PK 0.1 0 63.47 66 -2.53 - -
0.15 44.26 Av 0.1 0 44.36 - - 56 -11.64
0.222 54.01 PK 0.1 0 54.11 62.7 -8.59 - -
0.222 21.75 Av 0.1 0 21.85 - - 52.7 -30.85
0.834 35.81 PK 0.1 0 35.91 56 -20.09 - -
0.834 18.09 Av 0.1 0 18.19 - - 46 -27.81
2.211 33.68 PK 0.1 0.1 33.88 56 -22.12 - -
2.211 19.76 Av 0.1 0.1 19.96 - - 46 -26.04
11.6115 31.27 PK 0.2 0.2 31.67 60 -28.33 - -
11.6115 16.66 Av 0.2 0.2 17.06 - - 50 -32.94

PK - Peak detector

QP - Quasi-Peak detector

LnAv - Linear Average detector
LgAv - Log Average detector
Av - Average detector
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REPORT NO: 12U14758-1C DATE: June 10, 2013
FCC ID: C3K1575 IC: 3048A-1575

LINE 1 RESULTS

UL Fremont, CA CE Rcom 29 Jon 2013 11:34:81
1 P I Conducted RFI Uoltage

Project Mo: 12014758

Client Nome:Microsoft

Mode | /Device: 1575

Test Uolt/Freg: 1ZBUAC/EHE Hz
Test By:Donny Uu

Line-L1 dBCulalts]

e

Freguency L[MH=]

Ronge [MHz] Det RBUCHz] UBWCHz]  Swesp Lakel Ronge [MHz] Det RBUCHz UBWCHz]  Susep Labal
I:.15-38 PK/A 10k n/a Aefd Bk Line-L

File: AC Line DAT
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REPORT NO: 12U14758-1C
FCC ID: C3K1575

DATE: June 10, 2013

IC: 3048A-1575

LINE 2 RESULTS

Line-L2 dBCulaltsd

ile:

UL Fremont, CA CE Room

29 Jon 2813

11:34:81

Conducted RFI Uoltage

Project No:12U14758

Client Nome:Microsoft

Mode |l /Device: 1375

Test Uolt/Freq: 12BUAC/6E Hz
Test By:Donny Wu

.,Hl‘lw ‘”WHM"

T

Freguermcy [MH=]

Renge [HHz] Det RBUCHzI VBWCHz]  Sweep Lakel
[1.15-38 PK/A 18k nfa R Line-L

Ronge CMHz] Det  RBUCHz] UBWCHz]  Sweep
2:.15-3 PE/B 1Bk n‘a RETEN 0

Label
Line-L2

AC Line.DAT
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REPORT NO: 12U14758-1C DATE: June 10, 2013
FCC ID: C3K1575 IC: 3048A-1575

11. MAXIMUM PERMISSIBLE RF EXPOSURE

11.1. FCC RULES

81.1310 The criteria listed in Table 1 shall be used to evaluate the environmental impact of
human exposure to radio-frequency (RF) radiation as specified in 81.1307(b), except in the case
of portable devices which shall be evaluated according to the provisions of §2.1093 of this
chapter.

TABLE 1—LIMITS FOR MAXIMUM FERMISSIELE EXPOSURE (MPE)

. Electric fisld Magnstic fiskd o . . .
Frequency range FPower dansit Avaraging time
T 5"3'1“‘?'}“ HI’;FI'_EW (riem®) (minuizs]
(A} Limits for OccupationaliControlled Exposures
D330 G614 1.63 *(100) 3]
3.0-30 . 18427 4. 897 (90072} 3]
30-200 . 61.4 0.163 1.0 4]
300-1500 frao0 3]
1500100 5 i
{B} Limits for General Population/Uncontrolled Exposurs
D134 G614 1.63 *(100) 20
LD B24 7 2.19F {180/ a0
TABLE 1—LIMITS FOR MAXIMUKM FERMISSIELE EXPOSURE (MFPE)—Continued
Electric fisld Magnetic fisld : P
Frequency rangs Powear density Avaraging time
(M Hz) strength strengi (e {minutes)
B0=200 i e e V5 0073 0.2 20
11500 20
1.0 20

f = frequency in MHz

* = Plane-wave equivalent power density

MoTE 1 T2 TABLE 1: Occupationalfcontrolled limits apply in situations in which persons are exposed as a consequence of their
ampkoyment provided thoss persons are fulli,' awara of the potential for sxposure and can exercise conirol owver their exposurs.
Limits for occupationalcontrollad exposure also apply in situations when an individual is transient through a location where ocou-
pationalicontrolled limits apply provided he o she is made aware of the potantial for exposure,

MNOTE 2 TO TABLE 1 General populationfuncontrolled exposures apply in situations in which the general public may be ex-
posed, orin which persons that are exposed as a conssquence of their employment may not be fully aware of the potantial for
axposurs of can nol exercise control over their exposurs.
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REPORT NO: 12U14758-1C DATE: June 10, 2013
FCC ID: C3K1575 IC: 3048A-1575

11.2. IC RULES

IC Safety Code 6, Section 2.2.1 (a) A person other than an RF and microwave exposed worker
shall not be exposed to electromagnetic radiation in a frequency band listed in Column 1 of
Table 5, if the field strength exceeds the value given in Column 2 or 3 of Table 5, when
averaged spatially and over time, or if the power density exceeds the value given in Column 4 of
Table 5, when averaged spatially and over time.

Table 5
Exposure Limits for Persons Not Classed As RF and Microwave Ex-
posed Workers (Including the General Public)

1 2 3 4 5
Frequency Electric Field Magnetic Field Fower Averaging
(MHz) Strength; rms  Strength; rms Density Time

(V/m) (ASm) {(W/m 2 ) {min)

0.003-1 280 219 G

1-10 280/ f 219/ f G

10-30 28 219/ f 6

30-300 28 0.073 2" G

3001 500 1.585f%% 0.0042 %% £150 6

1 500-15 000 61.4 0.163 10 §
15 000150 000 614 0.163 10 616 000 /12
150 000-300 000 0.158f%° 421 x10%"° 667 x10%F 616 000 /12

* Power density limit is applicable at frequencies greater than 100 MHz.

Notes: 1. Frequency, f, is in MHz )

20 A power density of 10 W/m™ is equivalent to 1 mW/cm”.

30 A magnetic field strength of 1| A/m corresponds to 1.2537 microtesla (p'l)
or 12,57 milligauss imG ).
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REPORT NO: 12U14758-1C DATE: June 10, 2013
FCC ID: C3K1575 IC: 3048A-1575

11.3. EQUATIONS

POWER DENSITY

Power density is given by:

S=EIRP/ (4 * Pi * D2)

Where

S = Power density in mW/cm”2

EIRP = Equivalent Isotropic Radiated Power in mW

D = Separation distance in cm

Power density in units of mW/cm”2 is converted to units of W/m”2 by multiplying by 10.

DISTANCE

Distance is given by:

D = SQRT (EIRP / (4 * Pi* S))
Where

D = Separation distance in cm

EIRP = Equivalent Isotropic Radiated Power in mW
S = Power density in mW/cm”2

SOURCE-BASED DUTY CYCLE

Where applicable (for example, multi-slot cell phone applications) a duty cycle factor may be
applied.

Source-based time-averaged EIRP = (DC / 100) * EIRP
Where

DC = Duty Cycle in %, as applicable
EIRP = Equivalent Isotropic Radiated Power in W
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REPORT NO: 12U14758-1C DATE: June 10, 2013
FCC ID: C3K1575 IC: 3048A-1575

MIMO AND COLOCATED TRANSMITTERS (IDENTICAL LIMIT FOR ALL TRANSMITTERS)

For multiple chain devices, and colocated transmitters operating simultaneously in frequency
bands where the limit is identical, the total power density is calculated using the total EIRP
obtained by summing the EIRP (in linear units) of each transmitter.

Total EIRP = (EIRP1) + (EIRP2) + ... + (EIRPn)

where

EIRPx = Source-based time-averaged EIRP of chain x or transmitter x

The total EIRP is then used to calculate the Power Density or the Distance as applicable.

MIMO AND COLOCATED TRANSMITTERS

For multiple colocated transmitters operating simultaneously in frequency bands where different
limits apply:

The Power Density at the specified separation distance is calculated for each transmitter chain
or transmitter.

The fraction of the exposure limit is calculated for each chain or transmitter as
(Power Density of chain or transmitter) / (Limit applicable to that chain or transmitter).

The fractions are summed.

Compliance is established if the sum of the fractions is less than or equal to one.
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REPORT NO: 12U14758-1C DATE: June 10, 2013
FCC ID: C3K1575 IC: 3048A-1575

11.4. LIMITS AND IC EXEMPTION

VARIABLE LIMITS

For mobile radio equipment operating in the cellular phone band, the lowest power density limit
is calculated using the lowest frequency:

824 MHz / 1500 = 0.55 mW/cm”2 (FCC)
824 MHz / 150 = 5.5 W/m”2 (IC).

EIXED LIMITS

For operation in the PCS band, the 2.4 GHz band and the 5 GHz bands:

From FCC §1.1310 Table 1 (B), the maximum value of S = 1.0 mW/cm”"2
From IC Safety Code 6, Section 2.2 Table 5 Column 4, S = 10 W/m”"2

INDUSTRY CANADA EXEMPTION

RSS-102 Clause 2.5.2 RF exposure evaluation is required if the separation distance between
the user and the device’s radiating element is greater than 20 cm, except when the device
operates as follows:

*below 1.5 GHz and the maximum e.i.r.p. of the device is equal to or less than 2.5 W;

«at or above 1.5 GHz and the maximum e.i.r.p. of the device is equal to or less than 5 W.
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REPORT NO: 12U14758-1C
FCC ID: C3K1575

DATE: June 10, 2013

IC: 3048A-1575

RE EXPOSURE RESULTS

In the table(s) below, Power and Gain are entered in units of dBm and dBi respectively and
conversions to linear forms are used for the calculations.

Single Chain and non-colocated transmitters
Band Mode [Separation | Output | Antenna| Duty | EIRP | FCC Power | IC Power
Distance | Power | Gain |Cycle Density Density
(cm) (dBm) (dBi) (%) | (mW) | (mW/icm”2) | (W/m~2)
24GHz | FHSS 20 4.10 480 |100.0( 7.8 0.002 0.02
Multiple chain or colocated transmitters
Band Mode [Chain |Separation | Output | Antenna | Duty | EIRP [ FCC Power | IC Power
for Distance | Power | Gain |Cycle Density Density
MIMO (cm) (dBm) (dBi) (%) | (mW) | (mW/cm”2) | (W/m~”2)
24GHz | FHSS N/A 4.10 480 [100.0| 7.8
WLAN
2.4 GHz (C3K1398) 1 2491 2.00 ]100.0( 490.9
Combined 20 503.7 0.100 1.00

The device operates above 1.5 GHz with a maximum EIRP less than or equal to 5 Watts as a
mobile device with a minimum separation distance of 20 cm, therefore it is exempt from routine
RF Exposure Evaluation under RSS-102.
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