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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: 2.4 GHZ SHORT RANGE RF MODULE.
MODEL.: 1410
SERIAL NUMBER: X821256-006:-EV38 SB136 (CONDUCTED UNITS)

X821256-006:-EV3B SA003 (RADIATED UNITS)
Host: 906444F 1150088600305 (RADIATED TEST ONLY)

DATE TESTED: NOVEMBER 17 - DECEMBER 01, 2009
FEBRUARY 16, 2010
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-210 Issue 7 Annex 8 Pass
INDUSTRY CANADA RSS-GEN Issue 2 Pass

Compliance Certification Services, Inc. (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 CCS based on interpretations and/or observations of test results. 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 CCS and all revisions are duly noted in the revisions
section. Any alteration of this document not carried out by CCS will constitute fraud and shall
nullify the document. No part of this report may be used to claim product certification, approval,
or endorsement by NVLAP, NIST, or any government agency.

Approved & Released For CCS By: Tested By:

FRANK IBRAHIM MENGISTU MEKURIA

EMC SUPERVISOR EMC ENGINEER

COMPLIANCE CERTIFICATION SERVICES COMPLIANCE CERTIFICATION SERVICES
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.4-2003, FCC
CFR 47 Part 2, FCC CFR 47 Part 15, RSS-GEN lIssue 2, and RSS-210 Issue 7.

3. FACILITIES AND ACCREDITATION

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

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

41. 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. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Power Line Conducted Emission +/- 2.3 dB
Radiated Emission +/- 3.4 dB

Uncertainty figures are valid to a confidence level of 95%.
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DATE: FEBRUARY 18, 2010

IC: 3048A-1410

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

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

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range EUT Output Power Output Power
(MHz) (dBm) (mW)
2402 - 2482 EV38 SB136 3.56 2.27

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a Patch Antenna that soldered to the printed circuit board.
The antenna has a maximum gain of 5.0 dBi

5.4. SOFTWARE AND FIRMWARE

The test utility software used during testing was Wireless Device Test v1.1.2.
The driver used during the test is version 3.20.

5.5. WORST-CASE CONFIGURATION AND MODE

The worst-case channel is determined as the channel with the highest output power. The
highest measured output power was at 2402 MHz.

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

orientation of the EUT.

Page 6 of 58

COMPLIANCE CERTIFICATION SERVICES

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4031B
FAX: (510) 661-0888

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



REPORT NO: 09U12932-7A
FCC ID: C3K1410

DATE: FEBRUARY 18, 2010
IC: 3048A-1410

5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

PERIPHERAL SUPPORT EQUIPMENT LIST
Description Manufacturer Model Serial Number
NoteBook DELL PP10S CN-0C8862-48643-57L-1789
AC Adaptor DELL N5825 CN-0N5825-48661-575-A028
NoteBook DELL D620 (01)7898349890528
AC Adaptor DELL LAB5NS0-00 CN-0DF263-71615-72M-2925
Level Converter with USB MICROSOFT N/A N/A

1/0 CABLES
1/0 CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identical Type Type Length
Ports

1 AC 1 uUs 115V Un-shielded 0.9m N/A

2 DC 1 DC Un-shielded 1.8m N/A

3 USB 1 USB Un-shielded 0.6m N/A
TEST SETUP

The EUT is test as stand alone unit.
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SETUP DIAGRAM FOR TESTS

HOST UNIT

Laptop

EUT

Adapter

MAIN POWER SOURCE
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DATE: FEBRUARY 18, 2010
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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 Due
Preamplifier, 26.5 GHz Agilent / HP 8449B C01052 (08/04/10
Preamplifier, 26.5 GHz Agilent / HP 8449B C00749 |108/04/10
Preamplifier, 1300 MHz Agilent / HP 8447D C00558 |07/06/10
Preamplifier, 1300 MHz Agilent / HP 8447D C00778 |107/06/10
Preamplifier, 26.5 GHz Agilent / HP 8449B C01063 |08/04/10
Spectrum Analyzer, 26.5 GHz Agilent / HP E4440A C01176 |108/24/10
Spectrum Analyzer, 26.5 GHz Agilent / HP E4440A C01178 108/31/10
Spectrum Analyzer, 26.5 GHz Agilent / HP E4440A C01161 [12/09/10
EMI Test Receiver, 30 MHz R&S ESHS 20 N02396 |05/06/11
Antenna, Horn, 18 GHz EMCO 3115 C00783 |07/29/10
Antenna, Horn, 18 GHz EMCO 3115 C00945 (07/29/10
Antenna, Horn, 18 GHz EMCO 3115 C00872 107/29/10
Antenna, Bilog, 2 GHz Sunol Sciences |JB1 C01171 107/14/10
Antenna, Bilog, 2 GHz Sunol Sciences |JB1 C01016 (07/14/10
Peak Power Sensor Boonton 57318 N/A 02/02/10
Peak Power Meter Boonton 4541 C01186 [01/19/10
Reject Filter, 2.4-2.5 GHz Micro-Tronics BRM50702 N02685 |CNR
LISN, 30 MHz FCC LISN-50/250-25-2 |N02625 |11/06/10
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7. ANTENNA PORT TEST RESULTS
7.1. 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 = 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) (MHz) (MHz)
Low 2402 1.435 1.3325
Middle 2442 1.461 1.3325
High 2482 1.429 1.3329
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20 dB BANDWIDTH

BANDWIDTH LOW CH

- Agilenf 18:40:29 Mow 23, 2009

R T |Fre§fChanneI |

Ch Freg 2402 GHz

Trig  Free

Occupied Bandwidth

Center Freq
240200000 GHz

08112932

Ref 10 dBm Atten 10 dB

#Peak

Log &

Start Freq
239950000 GHz
Stop Freq
240450000 GHz

10 =

dB/

Offst

10.8

J

dB

Center 2.402 000 0 GHz

#Res BW 30 kHz #VBW 100 kHz

Span 5 MHZ

CF Step
500.000000 kHz
Auto

Freq Offset
0.00000000 Hz

Sweep 5.333 ms (2001 pts)

Occupied Bandwidth
1.3539 MHz

-19.5958 kHz
1.435 MHz

Transmit Freq Error
# dB Bandwidth

95.00 %
-20.00 dB

Qoo By % Pwr
¥ dB

Signal Track

On Off

BANDWIDTH MID CH

W Agilenf 18:36:49 Now 23, 2009

R T

|Fre§fChanneI |

Ch Freg 2442 GHz

Trig  Free

Occupied Bandwidth

Center Freq
244200000 GHz

092932
Ref 10 dBm Atten 10 dB

Start Freq
2.43950000 GHz

#Peak |

P

Y

Stop Freq
244450000 GHz

=

B

Center 2.442 000 GHz

#Res BW 30 kHz #VBW 100 kHz

Span 5 MHz
Sweep 5.333 ms (2001 pts)

CF Step
500.000000 kHz
Auto Man

Freq Offset
0.00000000 Hz

Occupied Bandwidth
1.3602 MHz

17777 kHz
1.461 MHz

Transmit Freq Errar
 dB Bandwidth

99.00 %
-20.00 dB

Do BYW % Pwr
w dB

Signal Track

On off
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BANDWIDTH HIGH CH

- Agilent 18:42:33 Mow 23, 2009

R T |Fre§fChanneI |

Ch Freg

Occupied Bandwidth

2.482 GHz

Center Freq
248200000 GHz

Trig  Free

08112932

Ref 10 dBm Atten 10 dB

| Start Freq
2.47950000 GHz

#Peak

o
Y

Stop Freq
2 48450000 GHz

Y

CF Step
500.000000 kHz
— Auto Man

Freq Offset

Center 2.482 000 0 GHz
#Res BW 30 kHz

#VBW 100 kHz

Sweep 5.333 ms (2001 pts)

Span 5 MHz 0.00000000 Hz

Occupied Bandwidth
1.3604 MHz

-10.310 kHz
1.429 MHz

Transmit Freq Error
# dB Bandwidth

Qoo By % Pwr
¥ dB

Signal Track
22.00 % MNon off

-20.00 dB

99% BANDWIDTH

BANDWIDTH LOW CH

W Agilenf 20:59:37 MNow 23, 2009

R T |FrequhanneI |

I Center Freq

Ch Freq 2.402 GHz

Oceupied Bandwidth

Trig_ Free {5 45500000 GHz

| Start Freq
239950000 GHz

05112932

Ref 10 dBm Atten 10 dB

#Samp

Stop Freq

Log

2.40450000 GHz

10

dB/

CF Step

Offst

500.000000 kHz

10.8

Auto Ilan

dB

Center2.4020000 GHz
#Res BW 30 kHz

#VBW 100 kHz

B ‘SIpalllll 5 MHz
#Sweep 750 ms (2001 pts)

Freq Offset
0.00000000 Hz

Occupied Bandwidth
1.3325 MHz

-41.126 kHz
1.334 MHz"

Transmit Freq Error
¥ dB Bandwidth

Occ BYY % Puwr
¥ dB

Signal Track
99.00 % |||on off

-20.00 dB
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BANDWIDTH MID CH

- Agilent 20:53:49 Mov 23, 2009

R T |FrquChanneI |

Ch Freg

2.442 GHz

Trig  Free

Occupied Bandwidth

Center Freq
2.44200000 GHz

032932
Ref 10 dBm

Atten 10 dB

| Start Freqg
243950000 GHz

#Samp|

Log

2.44450000 GHz

Stop Freg

10

5%

dB/

Offst

10.8

B

#Res BW 30 kHz

Center 2442 l]l]l]l] GHZ I

#VBW 100 kHz

~ Span 5 MHz
#Sweep 750 ms (2001 pts)

0.

£00.000000 kHz
Auto

CF Step

UL

Freq Offset
00000000 Hz

Transmit Freg Errar
w dB Bandwidth

Occupied Bandwidth

Occ BW % Puwr
¥ dB

1.3325 MHz

-38.529 kHz
1.336 MHz"

99.00 %
-20.00 dB

On

Signal Track

Off

BANDWIDTH HIGH CH

W Agilent 20:50:15 Mow 23, 2009

R T |Fre§fChanneI |

Ch Freg

2.482 GHz

Trig  Free

Occupied Bandwidth

2.48200000 GHz

Center Freq

912932
Ref 10 dBm

Atten 10 dB

| 247950000 GHz

Start Freq

#Samp

Log

Stop Freq
2 48450000 GHz

10

dB/

Offst

10.8

dB

#Res BW 30 kHz

Center 2-1320000 GHZ ]

#VBW 100 kHz

o .§|).a'|l.l5.|.u'|-H.Z
#Sweep 750 ms (2001 pts)

0

500.000000 kHz
Auto

CF Step

UL

Freq Offset
00000000 Hz

Transmit Freq Error
# dB Bandwidth

Occupied Bandwidth

Qoo By % Pwr
¥ dB

1.3329 MHz

-41.321 kHz
1.336 MHz*

95.00 %
-20.00 dB

On

Signal Track
Off
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7.2, 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 m\W.

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

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

e Agilent 21:17:44 Mov 23, 2009 R T |FregiChannel

0912932 A Mkl 2.002 0 MHz Contor F
enter Freg
Ref 10 dBm Atten 10 dB -0.01 dB
#Pazk T T ‘ 244200000 GHz
Log 2. B
Start Freq
) Il 243850000 GHz
: Stop Freq
244550000 GHz

CF Step
¥00.000000 kHz
Ao hdan|

M1 S2 Freq Offset
$3 FC 0.00000000 Hz
AA

aff): .
=50k Signal Track
On Off

Swp

Center 2.442 000 0 GHz Span 7 MHz ‘
#Res BW 100 kHz #WBW 100 kHz #Sweep 40 ms (2001 pts)
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7.3. 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 setto a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Total of number of hopping channel: 41.
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NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

o Agilenf 21:22:39 Mow 23, 2009

R

T |Freg/Channel

0912932
Ref 10 dBm

Atten 10 dB

#Peak

Center Freq
244000000 GHz

Start Freq
239000000 GHz

LgAv

Stop Freq
249000000 GHz

CF Step
10.0000000 kHz
Auto Man

M1 s2

AR
aff):

53 FCRRAE

Freq Offset
#40| 0.00000000 Hz

FTun
Swp

Signal Track
On Off

Start 2.390 00 GHz
#Res BW 1 MHz

#VBW 1 MHz

Stop 2.490 00 GHz
Sweep 1.067 ms (2001 pts)

| NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST |

SEGMENT)

e Agilent 21:42:18 Now 23, 2009

R T |FrequhanneI |

0912932
Ref 10 dBm

Atten 10 dB

#Peak

Center Freq
| 2 41500000 GHz

1] Start Freg
240000000 GHz

Stop Freq
243000000 GHz

LgAv

CF Step
3.00000000 MHz

Ao hdan|

M1 s2
S3 FC

AR
off):

Freq Offset
0.00000000 Hz

FTun
Swp

Signal Track
On Off

Start 2.400 000 GHz
#Res BW 300 kHz

#VBW 300 kHz

Stop 2.430 000 GHz

Sweep 1.067 ms 2001 pts)

—
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NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND
SEGMENT)

- Agilent 21:49:50 Moy 23, 2009 R T |FreEiJ’ChanneI I
0912932 Certer F
ener Fred
Bef .10 dBm Atten 10 dB 3 A4E00000 GHz
#Peak | |
Log b
Start Freq
243000000 GHz
Stop Freq
245000000 GHz

CF Step
3.00000000 MHz
LgAv Auto Mlan

M1 s2 Freq Offset
53 FC 0.00000000 Hz
AA

aff): .
ETun Signal Track

Swp on O

Start 2.430 000 GHz Stop 2.460 000 GHz ‘
#Res BW 300 kHz #WBW 300 kHz Sweep 1.067 ms (2001 pts)

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD
SEGMENT)
# Agilent 21:55:46 Nov 23, 2003 R T [Freg/Channel |

0912932 Center F
enter Freg
Ref 10 dBm Atten 10 dB 2.47500000 GHz
#Peak |
Log
Start Freq
246000000 GHz
. Stop Freq
245000000 GHz

CF Step
3.00000000 hHz
Ao hdan|

M1 S2 Freq Offset
$3 FC - 0.00000000 Hz
AA

aff): .
ETun Signal Track
Swp On off

Start 2.460 000 GHz Stop 2.490 000 GHz ‘
#Res BW 300 kHz #WBW 300 kHz  Sweep 1.067 ms 2001 pts)
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REPORT NO: 09U12932-7A
FCC ID: C3K1410

DATE: FEBRUARY 18, 2010
IC: 3048A-1410

7.4, 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 1.64 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

Time Of Occupancy = 10 * 34 pulses * 0.404 msec = 0.13736 Seconds

Pulse Average Limit Margin
Width | Numberof | ime of
Pulses in 1.64
(msec) seconds (sec) (sec) (sec)
0.404 34 0.13736 0.4 0.263
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REPORT NO: 09U12932-7A
FCC ID: C3K1410

DATE: FEBRUARY 18, 2010
IC: 3048A-1410

PULSE WIDTH

PULSE WIDTH

e Agilent 22:07:07 Mow 23, 2009

R T

Fraeg/Channel

0912932
Ref 10 dBm

Atten 10 dB

A MKkl 404 ps

0.23 dB

#Peak

o

o

Center Freq
244200000 GHz
Start Freq
244200000 GHz
Stop Freq
244200000 GHz

LgAv

CF Step
1.00000000 kHz
Auto Man

W1 52
53 V

AA

aff):
FTun

Center 2.442 000 GHz
Res BW 1 MHz

#VBW 1 MHz

Span 0 Hz
Sweep 1 ms (2001 pts)

Freq Offset
0.00000000 Hz

Signal Track

On Off

NUMBER OF PULSES IN 1.64 SECOND OBSERVATION PERIOD

NUMBER OF PULSES

e Agilenf 22:10:27 Mow 23, 2009

R T

|Fre§fChanneI |

0912932
Ref 10 dBm

Atten 10 dB

#Peak
Log

10
dB/

Center Freq
244200000 GHz
Start Freq
244200000 GHz

Offst
10.8

dB

Stop Freq
244200000 GHz

CF Step

LgAv

1.00000000 kHz
Auto Man

W1 52
53 FSL
AA

Freq Offset
il| 0.00000000 Hz

aff):
FTun

Signal Track

On Off

Center 2.442 000 GHz
Res BW 1 MHz

#VBW 1 MHz

Span 0 Hz )
Sweep 1.64 s {2001 pts)

Page 19 of 58

COMPLIANCE CERTIFICATION SERVICES
47173 BENICIA STREET, FREMONT, CA 94538, USA
This report shall not be reproduced except in full, without the written approval of CCS.

TEL: (510) 771-1000

FORM NO: CCSUP4031B
FAX: (510) 661-0888



REPORT NO: 09U12932-7A DATE: FEBRUARY 18, 2010
FCC ID: C3K1410 IC: 3048A-1410

7.5. OUTPUT POWER

LIMIT

§15.247 (b) (1)

RSS-210 Issue 7 Clause A8.4

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

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 mW.

TEST PROCEDURE

The transmitter output is connected to a peak power meter.

RESULTS
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 3.56 21 -17.41
Middle 2442 3.55 21 -17.42
High 2482 3.36 21 -17.61
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REPORT NO: 09U12932-7A

FCC ID: C3K1410

DATE: FEBRUARY 18, 2010

IC: 3048A-1410

7.6.

LIMIT

AVERAGE POWER

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 10.8 dB (including 10 dB pad and 0.8 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 3.22
Middle 2442 3.21
High 2482 2.99
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REPORT NO: 09U12932-7A DATE: FEBRUARY 18, 2010
FCC ID: C3K1410 IC: 3048A-1410

1.7. 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.
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REPORT NO: 09U12932-7A
FCC ID: C3K1410

DATE: FEBRUARY 18, 2010
IC: 3048A-1410

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

e Agilent 22:24:58 Mow 23, 2009

R T [Freg/Channel

08112932

Ref 10 dBm Atten 10 dB

Mkr1 2.401 985 GHz
3.46 dBm

#Peak
Log

Center Freq
240000000 GHz

10
dB/

Offst
10.8

Start Freq
239500000 GHz

dB
Dl

Stop Freq
240500000 GHz

-16.5
dBm

CF Step

LgAv

1.00000000 kHz
Auto Man

V1 52
S3 FC

AA

Freq Offset
0.00000000 Hz

aff):
=50k

Signal Track
On Off

Swp

Center 2.400 000 GHz
#Res BW 100 kHz

#WBW 300 kHz Sweep 1.067 ms (2001 pts)

Span 10 MHz

LOW CHANNEL SPURIOUS

W Agilenf 22:32:43 Mow 23, 2009

R T [FregiChannel

s

B

DI

Ref 10 dBm
#Peak o

-16.5
dBm

LghAv

2032
Atten 10 dB

Mkr2 9.606 GHz
53.39 dBm

Center Freq
13.0150000 GHz

Start Freq
30.0000000 MHz

Stop Freq
26.0000000 GHz

CF Step
255700000 GHz
Auto Man

Center 13.015 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 25.97 GHz
#Sweep 3 s (1001 pts)

Marker Trace

X Az
2.400 GHz
9.606 GHz

1 m
2 n

Amplitude
279 dBm
-52.30 dBm

Freq Offset
0.00000000 Hz

Signal Track
On off

—
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REPORT NO: 09U12932-7A DATE: FEBRUARY 18, 2010
FCC ID: C3K1410 IC: 3048A-1410

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE

- Agilent 22:51:39 Nov 23, 2009 R T |Freg/Channel

0912932 Mkr1 2.442 005 GHz Corter F
ener Fred
E;L":li’: dBm Atten 10 dB 3.37 dBm 5 44900000 Gl
Start Freq
243700000 GHz
B Stop Freq
DI 244700000 GHz

-16.6
dBm CF Step

1.00000000 MHz
LgAv Auto Mlan

V1 s2 Freq Offset
53 FC 0.00000000 Hz
AA

aff): .
=50k Signal Track

On Off

Swp

Center 2.442 000 0 GHz Span 10 MHz
#Res BW 100 kHz #WBW 300 kHz Sweep 1.067 ms (2001 pts)

MID CHANNEL SPURIOUS

i Agilent 22:54:49 Now 23, 2009 R_T |FregiChannel

08U12932 Mkr2 9.769 GHz

Ref 10 dBm Atten 10 dB 5972 dBm 13%?25%55 (rBquz
#Peak Cl

Log

Start Freq
30.0000000 MHz

Stop Freq
26.0000000 GHz
-16.6

dBm o i CF Step
2.59700000 GHz
LghAv Auto Man

Start 30 MHz Stop 26.000 GHz Freq Offset
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts) 000000000 Hz
Marker Trace X oz Amplitude

1 4 )] 2.445 GHz 060 dBm

z 1) 9.769 GHz -65.72 dBm S|gna| Track
On off

—
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REPORT NO: 09U12932-7A DATE: FEBRUARY 18, 2010
FCC ID: C3K1410 IC: 3048A-1410

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

- Agilent 22:41:43 Nov 23, 2009 R T [Freg/Channel

0912932 Mkr1 2.482 025 GHz Corter F

/ ener Fred
E;L":li’: dBm Atten 10 dB 3.14 dBm 5 AB3E0000 Gl

[+

o Start Freq
247850000 GHz
B Stop Freq
DI 248550000 GHz

-16.9
dBm CF Step

1.00000000 MHz
LgAv Auto Mlan

V1 s2 Freq Offset
53 FC 0.00000000 Hz
AA

aff): .
=50k Signal Track

On Off

Swp

Center 2.483 500 GHz Span 10 MHz
#Res BW 100 kHz #WBW 300 kHz Sweep 1.067 ms (2001 pts)

HIGH CHANNEL SPURIOUS

i Agilent 22:45.26 Now 23, 2009 R_T |FregiChannel

08U12932 Mkr2 9.925 GHz

Ref 10 dBm Atten 10 dB 5124 dBm 13%?25%55 (rBquz
#Peak A

Log

Start Freq
30.0000000 MHz

Stop Freq
26.0000000 GHz
-16.9

dBm e = " CF Step
255700000 GHz
LaAv Auto Man|

Start 30 MHz Stop 26.000 GHz Freq Offset
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts) 000000000 Hz
Marker Trace X oz Amplitude

1 4 )] 2.434 GHz 0.12 dBm

z 1) 9.925 GHz -51.24 dBm S|gna| Track
On off

—

Page 25 of 58

COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4031B
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 CCS.



REPORT NO: 09U12932-7A DATE: FEBRUARY 18, 2010
FCC ID: C3K1410 IC: 3048A-1410

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

- Agilent 23:03:29 Nov23, 2009 R T |Freg/Channel

0912932 Mkr1 2.402 005 GHz Corter F
ener Fred
E;L":li’: dBm Atten 10 dB 3.21 dBm 5 AUO00000 Gl
' Start Freq
238500000 GHz
B Stop Freq
DI 240500000 GHz

-16.8
dBm CF Step

1.00000000 MHz
LgAv Auto Mlan

V1 s2 Freq Offset
53 FC 0.00000000 Hz
AA

aff): i k :
=50k Signal Track
On Off

Swp

Center 2.400 000 GHz Span 10 MHz
#Res BW 100 kHz #WBW 300 kHz Sweep 1.067 ms (2001 pts)

| HIGH BANDEDGE WITH HOPPING ON _ |

e Agilent 23:23:49 Mov 23, 2009 R T |FregiChannel

92932 Mkr1 2.481 995 GHz Conter F
enter Fred

Eef .10 dBm Atten 10 dB 2.22 dBm 5 ARE0N00 GHa

#Peak

Log ¢

10 Start Frag

dB/ 247850000 GHz

OHfst

10.8

dB Stop Freq

DI 2485850000 GHz

78
dBm CF Step

1.00000000 MHz
LgAv Ao Ilan|

Vi s2 Freq Offset

$3 FC 000000000 Hz
AA

off}: R AL 1Y, U O N AP _

50k Signal Track

Swp On Off

Center 2.483 500 GHz Span 10 MHz ‘

#Res BW 100 kHz #VBW 300 kHz  Sweep 1.067 ms 2001 p1s)
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REPORT NO: 09U12932-7A

FCC ID: C3K1410

DATE: FEBRUARY 18, 2010
IC: 3048A-1410

8. RADIATED TEST RESULTS

8.1. 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) (uV/im)at3 m (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. 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: 09U12932-7A

DATE: FEBRUARY 18, 2010
FCC ID: C3K1410

IC: 3048A-1410

8.2. RADIO MODULE INSIDE ENCLOSURE
8.2.1. TRANSMITTER ABOVE 1 GHz

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
# Agilent 10:51:40 Feh 16, 2010 R T |FrequhanneI

Mkr1 2.352 00 GHz

W : W Center Freqg
Ref 100 dByv #Atten 0 dB 4835 dByv
WPeak [ = e 2 35000000 GH2

Start Freq
231000000 GHz

Stop Freg
239000000 GHz

N CF Step
8.00000000 hHz
Auto han

o
ok '(“"'P\'r-’\l'f-.-.._l“J‘h"-‘-‘i.»-,-.v-(J“1“‘“,-_.-'\!n"‘Af‘r‘__f\J.‘.|'|'-1‘r\"""Jf1.K"u""lI‘y«‘)‘T‘\“i‘i'ﬁ\-|"-.,’rtJ'\‘a‘d.1!.-'-‘1!-(.‘.-.fd‘-.Ira‘J'|’|.l.'|"nhF-'-.‘t_-y..L".\LH-A'-p,-\'.\

Freq Offset
0.00000000 Hz

Signal Track
Swp Jn Off

Start 2.310 00 GHz Stop 2.390 00 GHz
HVBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 09U12932-7A

DATE: FEBRUARY 18, 2010
FCC ID: C3K1410

IC: 3048A-1410

LOW CHANNEL RESTRICTED, AVG, HORIZ

- Agilenf 10:52:10 Feb 16, 2010

Ref 100 dBp+/
#Peak

#Atten 0 dB

#VBW 10 Hz

R T

Mkr1 2.310 80 GHz
35.45 dBpY

Start Freqg
231000000 GHz

Stop Freg
2.32000000 SHz

8.00000000 MHz
Autao

Freq Offset
0.00000000 Hz

Signal Track
Off

On

Stop 2.390 00 GHz |

Sweep 6.238 s (601 pts)
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REPORT NO: 09U12932-7A

DATE: FEBRUARY 18, 2010
FCC ID: C3K1410

IC: 3048A-1410

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT
5 Agilent 10:28:00 Feb 16, 2010 R T IFrequhanneI

Mkr1 2.329 60 GHz et
. enter Freg
Ref 100 dByp #Atten 0 dB 1849 dByY e T

Start Freq
231000000 GHz

Stop Freg
239000000 GHz

2 CF Step
? 5.00000000 MHz
TR T A bt o b bt bl ol P a1 Auto han

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp G i

Start 2.310 00 GHz Stop 2.390 00 GHz
#Re H#VBW 1 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVG, VERT
s Agilent 10:26:39 Feb 18, 2010 R T |Frea/Channel

Mkr1 2.33107 GHz

. . . Center Freq
Ref 100 dBy #Atten 0 dB 35.67 dBy
e B en B 235000000 GHz

Start Freq
231000000 GHz

Stop Freq
239000000 GHz

CF Step
3.00000000 MHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
On oiff

Start 2.310 00 GHz Stop 2.390 00 GHz |
#Res BW 1M #VBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 09U12932-7A DATE: FEBRUARY 18, 2010
FCC ID: C3K1410 IC: 3048A-1410

RESTRICTED BANDEDGE (HIGH CHANNEL, MARKER DELTA)

Tabular Results:

2483.5 H PK 99.22 42.24 56.98 74 -17.02
2483.5 H AV 38.28 42.24 -3.96 54 -57.96
2483.5 V PK 104.59 43.64 60.95 74 -13.05
2483.5 \Y AV 38.78 43.64 -4.86 54 -58.86
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REPORT NO: 09U12932-7A
FCC ID: C3K1410

DATE: FEBRUARY 18, 2010
IC: 3048A-1410

MARKER DELTA, HORIZ

W Agilent 11:09:57 Feb 16, 2010

R T [Freg/Channel

Ref 104 dBpv #htten 0 B

A Mkrl -1.48 MHz
42.24 dB

#Peak
Log

<

Center Freq
2 48350000 GHz

10
dB/

Start Freq
2 47850000 GHz

Offst
7.26

dB

Stop Freq
2.48850000 GHz

CF Step

LgAv

1.00000000 hHz
Auto Man|

S1 V2
S3 FC

AR
off):

Freq Offset
0.00000000 Hz

=50k
Swp

Signal Track

On Off

Center 2.483 50 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 10 MHz
Sweep 1 ms (1001 pts)

—

HIGH CHANNEL RESTRICTED, PEAK

4 Agilenf 11:08:30 Feb 18, 2010

Ref 104 dBp #Atten 0 dB

Center 2.482 00 GHz

#Res BW 1 MHz H#VBW 1 MHz

Page 32

Sweep 1 ms (1001 pts)

R T |Freg/Channel
Mkr1 2.482 31 GHz
99.22 dBpY Center Freq

2.48200000 GHz

Start Freq
247700000 GHz

Stop Freg
2 45700000 GHz

CF Step
1.00000000 kHz
Auto Man|

.\‘.\1
Wmnwm”hlm&»

Freq Offset
0.00000000 Hz

Signal Track

On Off

Span 10 MHz
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REPORT NO: 09U12932-7A

DATE: FEBRUARY 18, 2010
FCC ID: C3K1410

IC: 3048A-1410

HIGH CHANNEL RESTRICTED, AVG
e Agilent 11:03:22 Feb 16, 2010 R T IFrequhanneI

Mirt 2081 93 Griz[[RRSR

L . |y enter Fred
Ref 104 dBuv #Atten 0 dB 38.28 dByv
ook [ = e 248200000 GHz

Start Fraq
2 47700000 GHz

Stop Freqg
245700000 GHz

CF Step
1.00000000 hHz
Auta han)

1

[ ISR (P SV S I Freq Offset

0.00000000 Hz

Signal Track
On Off

Center 2.482 00 GHz Span 10 MHz
#Res BW 1 MH:z #VBW 10 Hz Sweep 779.8 ms {1001 pts)
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REPORT NO: 09U12932-7A DATE: FEBRUARY 18, 2010
FCC ID: C3K1410 IC: 3048A-1410

RESTRICTED BANDEDGE (HIGH CHANNEL, MARKER DELTA)

MARKER DELTA, VERT

# Agilent 11:20:24 Feb 18, 2010 R T |Freg/Channel

& Mkl -1.49 WHz Center F

J enter Freq

Ref 107 dBpy' #Atten 4 (B 43 64 dB
#Peeak =+ = o 2 48350000 GHz

Log

Start Freq
247850000 GHz
! Stop Freq
2 48850000 GHz

CF Step
1.00000000 hHz
Ao hdan|

ST V2 Freq Offset
$3 FC wepetesncdll 000000000 Hz
AA

aff): .
=50k Signal Track

Swp On off

Center 2.483 50 GHz Span 10 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 1 ms (1001 pts)

| HIGH CHANNEL RESTRICTED, PEAK _ |

- Agilent 11:16:17 Feb 16, 2010 R T |FregiChannel

Mkr1 2.482 32 GHz Center F
. ) enter Freq
Ref 107 dBpy #Atten 4 (B 104.59 dBp' 5 Aeo00000 G
#Feak
Log
10 Start Frag
dB/ 2 47700000 GHz
Offst
7.26
dB Stop Freq
245700000 GHz

CF Step
il LI 1.00000000 MHz
LgAv Auto Ilan

S1 V2 Freq Offset
$3 FC 0.00000000 Hz
AA

aff): .
ETun Signal Track

Swp On Off

Center 2.482 00 GHz Span 10 MHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 09U12932-7A DATE: FEBRUARY 18, 2010
FCC ID: C3K1410 IC: 3048A-1410

HIGH CHANNEL RESTRICTED, AVG

- Agilent 11:17:36 Feb 16, 2010 R T |FregiChannel

Mkr1 2.481 99 GHz Corter E

enter Freq

Ref 107 dBpY #Atten 4 dB 38.18 dBWV_f 5 48500000 GHz
#Peak

Start Frag

2 47700000 GHz

Stop Freq

248700000 GHz

CF Step
1.00000000 hHz
Auto hdan|

S1 V2 Freq Offset
S3 FC 0.00000000 Hz
AA

aff): .
ETun Signal Track
Swp On Off

Center 2.482 00 GHz Span 10 MHz ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 779.8 ms (1001 p1s)
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REPORT NO: 09U12932-7A
FCC ID: C3K1410

DATE: FEBRUARY 18, 2010
IC: 3048A-1410

HARMONICS AND SPURIOUS EMISSIONS

Compliance Certification Services, Fremont Sm Chamber

MICROSOFT CORPORATIONS
1ou1E071

2/16/2010

MENGISTU MEKURTA

Company:
Project #
Date:

Test Engineer:
Configmration:

Mode: TX MODE

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz

EUT IMZIDE HOST AND POWERED FROM THE LAPTOF

| High Frequency Measurement |

Pre-amplifer 26-40GHz

Horn > 18GHz Limit ‘

| T59; S/N: 3245 @3m j | T145 Agilent 3008A005¢ j

Bl

Hi Freguency Cables

3' cable 22807700 ‘ 12’ cable 22807600

20’ cable 22807500

j |FCC15.209 j

Peak Measurements

Reject Filter
REW=VEW=1MHz

‘ 3' cable 22807700 ﬂ ‘ 12" cable 22807600 j

‘ 20° cable 22807500 ﬂ

Average Measurements
RBW=1MHz ;, VBEW=10Hz

j ‘ R_001

f Dist | Read Pk
GHz () dBuV

Read Ave.: AF
dBuV

Amp
dB/m dB

Peak
dBuVim

Ave
dBuVim

Pk Lim
dBuVin

Notes
(VIH)

AvgLim : Pk Mar ; Ave Mar
dBuVim dB

Low Channel (2402 MHz)

4804 615 268 328

652

304

7206 494 260 350

570

336

92,608 556 249 37.1

662

356

4804 625 271 328

662

308

7206 507 259 350

583

335

92,608 539 2446

646

352

Mid Channel (2442 MHz)

4884 608

7326 505

9.768 556

4884 613

7326 479

9.768 543

- H-- o

Hi Channel (2482 MEz)

1225 54.1

1330 577

1450 545

1995 499

4964 563

7A46 487

9928 5.1

1225 565

533

53.1

602

490

566

Dimmmmim g g

Rev. 07.2209

Mleasuremnent Frequency Lmp
Distance te Antenna
Analyzer Reading
Antenna Factor

Cable Loss

hvg

HPF

Preamp Gain

D Corr Distance Cerrect to 3 meters

Average Field Strength @ 3 m

High Pass Filter

Peak  Caleulated Peak Field Strength

Avg Lim  Awerage Field Strength Limit
Pk Lim  Peal Field Strength Lumt
Avg bar Margin vs. Average Limit
Pk Mar Margin vs. Peak Limit
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REPORT NO: 09U12932-7A DATE: FEBRUARY 18, 2010
FCC ID: C3K1410 IC: 3048A-1410

8.2.2. RECEIVER ABOVE 1 GHz

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Company: MICROZOFT CORPORATIONS

Project # 10013071

Date: 2162010

Test Engineer: MENGISTU MEKURLA

Configcuration: EUT INSIDE HOST AND POWERED FROM THE LAFTOP
Mode: RXMODE

Test Equipment:

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

‘TSQ:S-‘N: 3245 @3m j |T145 Agilent 3008A005¢ j ‘ j ‘ j | FCC 15.209 j

Hi Frequency Cables

3’ cable 22807700 ‘ 12' cable 22807600 ‘ 20’ cable 22807500 HPF ‘ Reject Filter Peak Measwements
REW=VBW=1MHz

¥ cable 22807700 | [ 12" cable 22807600 . ‘ 20' cable 22807500 j ‘ j | Average Measurements
RBW=1MHz ; VEW=10Hz
f AF | CL

Dist | Read Pk ! Read Avg.; ! Amp ;D Corr -1 Peak Avg Pk Liun ' AvgLim! Pk Mar | Avg Mar Notes
{mn) dBuV dBuV dB/mn dB dBuV/im | dBuVim | dBuV/m | dBuV/m dB B {(VH)
1¢2442 MHz)
584 368 248 - 408 283
502 330 252 . - 512 250
53.7 36.1 2546 - 464 287
400 306 2746 - 455 262
571 362 248 - 485 274
5190 334 252 . - 430 254
535 36.6 2546 - 462 203
46.7 20.1 - 424 248

mimimimieialiaiag

Rev. 072200

Measurement Frequency Amp  Preamp Gain LwgLim  Average Field Strength Limit
Dustance to Antenna D Corr Dustance Correct to 3 meters PkLim  Peak Field Strength Lumt
Analyzer Beading Avg Awerage Field Strength @ 3 m Avg Mar Margin ws. Average Limit
Antenna Factor Peak  Calculated Peak Field Strength Pl Mar Margin vs. Peak Limnit

Cable Loss HPF  High Pass Filter
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REPORT NO: 09U12932-7A DATE: FEBRUARY 18, 2010
FCC ID: C3K1410 IC: 3048A-1410

8.3. RADIO MODULE OUTSIDE ENCLOSURE
8.3.1. TRANSMITTER ABOVE 1 GHz

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

# Agilent 23:22:35 Nov 24, 2003 R T [Freg/Channel

Praject: 091112932 Mkr1 2.325 08 GHz Center F
) ) enter Freq
Ref 104 dBpY #Atten 0 B 48.27 dBpYv' 5 S000000 Gils
#Peak
Start Freq
231000000 GHz
Stop Freq
239000000 GHz

CF Step
8.00000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

Signal Track

Swp On off

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1.067 ms 2001 pts)
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REPORT NO: 09U12932-7A DATE: FEBRUARY 18, 2010
FCC ID: C3K1410 IC: 3048A-1410

LOW CHANNEL RESTRICTED, AVG, HORIZ
e Agilent 23:23:117 Mov 24, 2009 R T |FregiChanngl

Project:090112932 Mkr1 2.332 48 GHz Conter F
efter ~req

Ref 104 dBpv #Atten 0 B 35.46 dBpv 5 3000000 GHz

#FPeak

Log

10 Start Freqg
dB/ 2.31000000 GHz
Offst
6.97
dB Stop Freq
DI 2.35000000 GHz

54.0
dBpY CF Step

8.00000000 MHz
Loy

S1ov2 Freq Offset
53 FC 0.00000000 Hz

Signal Track

Swip On Off

Start 2.310 00 GHz Stop 2.390 00 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 6.238 s 2001 pts)
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DATE: FEBRUARY 18, 2010
IC: 3048A-1410

REPORT NO: 09U12932-7A
FCC ID: C3K1410

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

e Agilent 23:27:17 Mow 24, 2009

R T

Fraeg/Channel

Project:09U12932
Ref 104 dBpY

#Atten 0 dB

Mkr1 2.340 44 GHz
48.11 dBpv

#Peak

Center Freq
235000000 GHz
Start Freq
231000000 GHz
Stop Freq
239000000 GHz

CF Step
5.00000000 MHz
Auto Man

Swp

Start 2.310 00 GHz
#Res BW 1 MHz

#VBW 1 MHz

Stop 2.390 00 GHz
Sweep 1.067 ms (2001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

LOW CHANNEL RESTRICTED, AVG, VERT

W Agilenf 23:28:01 Mow 24, 2009

R T

Freg/Channel

Project:02012932
Ref 104 dBpY

#Atten 0 (B

Mkr1 2.339 68 GHz
35.52 dBpY

#Peak
Log

Center Freq
235000000 GHz
Start Freq
231000000 GHz
Stop Freq
239000000 GHz

CF Step
3.00000000 MHz
Auto Man

FTun

Swp

Start 2.310 00 GHz
#Res BW 1 MHz

#VBW 10 Hz

Stop 2.390 00 GHz
Sweep 6.238 s (2001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off
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REPORT NO: 09U12932-7A DATE: FEBRUARY 18, 2010
FCC ID: C3K1410 IC: 3048A-1410

RESTRICTED BANDEDGE (HIGH CHANNEL, MARKER DELTA)

Tabular Results:

2483.5 H PK 96.00 44.01 51.99 74 -22.01
2483.5 H AV 38.17 44.01 -5.84 54 -59.84
2483.5 V PK 98.93 45.17 53.76 74 -20.24
2483.5 \Y AV 38.32 45.17 -6.85 54 -60.85
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REPORT NO: 09U12932-7A
FCC ID: C3K1410

DATE: FEBRUARY 18, 2010

IC: 3048A-1410

MARKER DELTA, HORIZ

W Agilent 00:27:35 Mow 25, 2009

R T

Poak Search |

Project:09112932
Ref 104.3 dBpY

#htten 0 B

A Mkr1 -1.480 MHz
44.01 dB

#Peak
Log

]

10
dB/

Offst
7.26

dB

‘ Mext Peak
‘ Mext Pk Right
‘ Mext Pl Left

LgAv

‘ Min Search

S1 V2
S3 FC

AR
off):

=50k
Swp

Center 2.483 500 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 10 MHz

Sweep 1.067 ms (2001 pts)

‘ Fl-Fk Search

‘ Wkr © CF
Wlore
10f2

HIGH CHANNEL RESTRICTED, PEAK

4 Agilent 00:22:05 Mow 25, 2009

R T

Peak Search

Project:09U12932
Ref 104.3 dBp'/

#Atten 0 dB

Mkr1 2.482 325 GHz
96.00 dBp

#Peak
Log

‘ Mext Peak
‘ Mext Pk Right
‘ Mext Pk Left

‘ Min Search

S1 M2
S3 FC

AA
aff):

FTun

Swp

Center 2.482 000 GHz
#Res BW 1 MHz

#VBW 1 MHz

Span 10 MHz

#Sweep 100 ms (2001 pts)

‘ Pk-Pk Search
‘ Wikr © CF

Wore
1of2
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REPORT NO: 09U12932-7A DATE: FEBRUARY 18, 2010
FCC ID: C3K1410 IC: 3048A-1410

HIGH CHANNEL RESTRICTED, AVG

- Agilent 00:24:26 Mov 25, 2009 R T Peak Search |

Project: 091012932 Mkr1 2.482 025 GHz

Ref 104.3 dBpY #Atten 0 dB 38.17 dBpv Mexwt Pagk
#FPeak

‘ Next Pk Right
‘ MNext Pk Left

‘ Min Search

S1 M2

S3 FC Fk-Fk Search
AA

aff):

FTun Wik © CF

Swp

Center 2.482 000 GHz Span 10 WMHz ‘ M?ge

#Res BW 1 MHz #VBW 10 Hz Sweep 779.9 ms 2001 p1s)
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REPORT NO: 09U12932-7A DATE: FEBRUARY 18, 2010
FCC ID: C3K1410 IC: 3048A-1410

RESTRICTED BANDEDGE (HIGH CHANNEL, MARKER DELTA)

MARKER DELTA, VERT
&  Agilent 00:06:56 Nov 25, 2003 R T |Freg/Channel

Praject: 091112932 & Mkrl -1.505 MHz Center F
enter Freq
Ref 104.3 dBpv #Atten 0 B 4517 d 5 4350000 Gl
#Peak o
Log
Start Freq
247850000 GHz
I Stop Freq
2 48850000 GHz

CF Step
1.00000000 hHz
Ao hdan|

ST V2 Freq Offset
$3 FC 0.00000000 Hz
AA

aff): .
=50k Signal Track
Swp On off

Center 2.483 500 GHz Span 10 MHz ‘
#Res BW 100 kHz #WBW 300 kHz  Sweep 1.067 ms 2001 pts)

| HIGH CHANNEL RESTRICTED, PEAK |

- Agllent 00:10:47 Now 25, 2009 R T [PeakSearch |

Project: 091012932 Mkr1 2.482 305 GHz ‘

Ref 104.3 dBp #Atten 0 dB 98.93 dBpv Mexwt Pagk
#Feak

Log ‘

10 )

dB/ ‘ Next Pk Right

OHfst

7.26

dB ‘ Next Pk Left

‘ Min Search

LgAv

S1 M2

S3 FC Fk-Fk Search
AR

aff):

FTun Wik © CF

Swp

Center 2.482 000 GHz Span 10 WMHz ‘ M?ge

#Res BW 1 MHz #WBW 1 MHz #Sweep 100 ms (2001 p1s)
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REPORT NO: 09U12932-7A DATE: FEBRUARY 18, 2010
FCC ID: C3K1410 IC: 3048A-1410

HIGH CHANNEL RESTRICTED, AVG

e Agilent 00:13:24 Mov 25, 2009 R T Peak Search |

Project: 091012932 Mkr1 2.481 995 GHz

Ref 104.3 dBpY #Atten 0 dB 38.32 dBpv Mexwt Pagk
#FPeak

‘ Next Pk Right
‘ MNext Pk Left

‘ Min Search

S1 M2

S3 FC Fk-Fk Search
AA

aff):

FTun Wik © CF

Swp

Center 2.482 000 GHz Span 10 WMHz ‘ M?ge

#Res BW 1 MHz #VBW 10 Hz Sweep 779.9 ms 2001 p1s)
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REPORT NO: 09U12932-7A
FCC ID: C3K1410

DATE: FEBRUARY 18, 2010

IC: 3048A-1410

HARMONICS AND SPURIOUS EMISSIONS

Date:

Mode:

Test Engineer:
Conficuration:

High Frequency Measurement

Company: Mictasoft
Project # 09112932

1172372009

TH Mode

Test Equipment:

Horn 1-18GHz

Mengistu Mekuria
EUT (EV3E SA00%) and Support Laptop

Compliance Certification Services, Fremont Sm Chamber

Pre-amplifer 1-26 GHz ‘

Pre-amplifer 26 40GHz

Horn > 18GHz

‘ Limit ‘

Hi Frequency Cables

| T73: S/N: 6717 @3m j | T144 Miteq 3008200931 j ‘

Bl

3' cable 22807700 ‘ 12' cable 22807600 20" cable 22807500 ‘

HPF ‘ Reject Filter

j | FCC 15.205 j

Peak Measurements
RBW=VBW=1MHz

‘3'cal)le2230??00 j ‘ 12* cable 22807600 ﬂ ‘ZO'CJI)Ie 22807500 j ‘

j ‘ R_002

Average Measurements
REW=1MHz ; VEW=10Hz

f
GHz

Dist : Read Pk
(1) dBuV

Read Avg.
dBuV

AF

Awmp
dB

D Comr -1 Peak Avg | PkLim

dB

dBuV/m ;| dBuV/im  dBuVim

Ave Lon
dBuV/im

Pk Mar
dB

Aveg Mar Notes
dB (ViH)

LOW CH

2402 00MHz)

30 50.1

202

00

524 315 T4

54

v

30 593

321

61.6 345 74

54

MID CH (2442 00MHz)

4884

514

7326

454

4884

605

7326

478

HI CH (2482.00MHz)

4964

499

7 446

432

4964

579

7446

464

Rev.11.10

g

Mdeasurement Frequency

Distance to Antenna
Analyzer Reading
Anterma Factor

Cable Loss

Amp

Preamp Gan

D Corr Distance Correct to 3 meters

Awg

Average Field Strength @ 3 m

Peale  Calculated Peak Field Strength

HFF

High Pass Filter

AvgLim  Average Field Strength Limit
PkLim  Peak Field Strength Limit
Avg Mar MWargin vs Average Limit
Pl Mar  MMargin vs. Peak Litmt
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REPORT NO: 09U12932-7A
FCC ID: C3K1410

DATE: FEBRUARY 18, 2010
IC: 3048A-1410

8.3.2. RECEIVER ABOVE 1 GHz

High Frequency Measurement

Compliance Certification Services, Fremont Sm Chamber

Company:
Project #:
Date:

Llicrosoft
091112952
"T1s0ms

Test Engineer: MMonica Harrison
Configuration: Laptop w/USE

Mode:

R 3A003

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz

Pre-amplifer 26 40GHz

Horn > 18GHz ‘ Limit ‘

| T60; S/N: 2238 @3m j | T34 HP 8449B

Hi Frequency Cables

3' cable 22807700 ‘ 12' cable 22807600

Bl

20’ cable 22807500

HPF

j ‘FCC15.2[B j

Reject Filter Peak Measurements
REW=VBEW=1MHz

‘3'cah|eZZBl]T?l]l] j ‘12'cah|eZZﬁ]TﬁﬂD J ‘ZI]'cahIEZZEI]?Sl]l] j ‘

j ‘ j Average Measurements
RBW=1MHz ; VEW=10Hz

f
GHz

Dist
(m)

Read Pk | Read Avg.
dBuV dBuV

AF
dB/m

CL
dB

Amp
dB

D Corr ;| Fltr
dB dB

Peak
dBuV/m

Avg
dBuV/m

Pk Lim
dBuV/m

Avg Lim : Pk Mar ; Avg Mar Notes
dBuV/m dB dB (V/H)

No

ahove the Noise Floor were found

Rev. 11.10.08

Measurement Frequency
Distance to Anterma
Anglyzer Reading
Antenna Factor

Cable Loss

Armp

Preamp Gain

D Corr Distance Correct to 3 meters
Awerage Field Strength @ 3 m
Peak  Calculated Peak Field Strength

bwg

HFF

High Pass Filter

AvgLim  Average Field Strength Lirnit
Pk Lim  Peak Field Strength Limit
Lyg War Margin v, Average Litnut
Pl Mar MMargin vs. Peak Limit
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REPORT NO: 09U12932-7A DATE: FEBRUARY 18, 2010
FCC ID: C3K1410 IC: 3048A-1410

8.3.3. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

Measurement Configuration |

Measurement Distance: 3 m Ant. Pol.: Horizontal FCCClassBat3 M

=
Tl
o

@
2
o

@0
{a]
o

Amplitude {dBu¥)
-
o
o

w
|k
=

™
ik
o

-
2
=

0.0

-10.0-- ]
30.00 127.00 22400  321.00 41800 51500 61200 709.00 80600  903.00  1000.00

Res. BW 120 kHz Freq. (MHz) VBW 120 kHz

Project No,: 09U12932 SAQ03
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REPORT NO: 09U12932-7A DATE: FEBRUARY 18, 2010
FCC ID: C3K1410 IC: 3048A-1410

VERTICAL PLOT

Measurement Configuration

Measurement Distance: 3 m Ant. Pol.: Vertical FCCClassBat3 M

=
I
o

@
2
o

o
o
o

Amplitude (dBu¥)
£
=)
o

w
2.
=

™
ot
=

-
2
o

0.0

_lu.u =L il il il il il il il il il i
30.00 127.00 224.00 321.00 418.00 515.00 blz2.00 F09.00 806.00 903.00 1000.00
Res. BW 120 kHz Freq. (MHz) VBW 120 kHz

Project No,: 09U12932 SAQ03
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REPORT NO: 09U12932-7A
FCC ID: C3K1410

DATE: FEBRUARY 18, 2010

IC: 3048A-1410

HORIZONTAL AND VERTICAL DATA

30-1000MHz Frequency Measurement

Compliance Certification Services, Fremont fm Chamber

Test Engr:

Date:

Project #:
Company:

EUT Description:
Test Target:
Mode Oper:

Monica Harrison

1172509

091112232 _SADD3

Mhcrosofi

FHSS Module

FCCB
IX

Measurement Frequency
Distance to Antenna

Analyzer Reading

Antenna Factor

Cahle Lass

Corr.
Lirnit

Preamp Gain

Distanre Corvect to 3 meters

Filter Insert Loss
Calrulated Field Strength
Fiald Strength Limit

Margin  Margin vs. Limit

f
MHz

Eead
dBuV

AF
dB/m

Amp
4B

Corr.
dBuVim

TE.362

£6.2

8.1

28.3

374

TE1T3

£4.0

21

283

ML

16E5.%60

49,7

12.0

7.7

351

225,608

519

11.2

7.4

3.0

299,411

50.2

13.5

7.4

385

331,532

49,4

14.0

7.8

373

995,800

43.9

T

276

418

TE002

E1L

8.1

28.3

33.0

299,201

47,4

13.5

27.4

349

432,977

41.8

156

28.2

3zl

939,998

318

3

278

352

948.518

4.8

1.4

7.7

383

926.040

47.5

1.7

276

454

e T

woi i e e

Rev. 1.27.09

Note: No other emissions were detecied ahove the system noise floor.
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REPORT NO: 09U12932-7A
FCC ID: C3K1410

DATE: FEBRUARY 18, 2010
IC: 3048A-1410

9. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 i tor 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.
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RESULTS

6 WORST EMISSIONS

CONDUCTED EMISSIONS DATA (115VAC 60Hz)
L

Frey. Reading Closs | Limit EN B in Remark

(MHz) | PE (dBuV) | QF (dBuV) | AV (dBuV)| (dB) QP AV | QP (dB)|AV(dE)| L1 /L2
017 5454 e 5454 Q.00 a5.01 5501 -10.47 -0.47 Ll
166 36 .49 e 36 .49 Q.00 5a.00 4400 -19.51 951 L1
320 4519 = 4519 0.00 5a.00 4600 -1081 081 L1
015 53 4a = 37T Q.00 A3.8a 3589 -1243 | <1812 L2
nzz2 47 83 e 3514 Q.00 6267 3287 -1484 | -17.53 L2
380 43 1a e 2950 Q.00 5a.00 4600 -1384 | -16.30 L2
& Worst Data
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LINE 1 RESULTS

COMPLIANCE

T = LAgINgBrinG =07 a0, Ine

PR VT LR D
LLEEA, T

Compliance Certification Services
47173 EBenicia Strest

Fremont, CaA 245318

Tel: (510} 771-1000

Fax: (BE1l0}) &&1l-0858

Fila¥:

L1 01 _COEVIE_ICzZ2z.EMI

Cate: 11-25-200% Tims: 1%:06:31

CISPR CLASS-B

AVYVEHAGE

ugfundtl

g

(Line Conduction)
Trace: &

Zondition: CISPR CLASS-B
Test operatocr: : Monica Harriscon
Projact #: : 09U1l2932
Company : : Microsoft
EUT Degcripticon:: FHES Moduls
Configuration: : EUT and Laptop
Mode + TE { Worst Casa)
Targeat: : FCC Class B
Voltagse: : 118%V [/ &OHE

: Ll: Peak (Elue),

Raef Trace:

kverage (Green)
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LINE 2 RESULTS

tUMHchE Compliance Certification Services

N T 47173 Benicia Strest
P TSR T Fremont, Ca 24538
LLGEA,TUE i X

Tel: (510} 771-1000
Fax: (510} 68l-08%88

Datag: 7 Fila#: Lz 01 00 new2.emibDate: 11-25-200% Time: 19:35:3C

Lavd {dBu
1] 22

Eig e CISPR CLASS-B

o : AVERAGE
I}

|

|| | |
d |

Sl L]

PV AR P Yoz

0y 3502
(Line Comduativog
Trace: S Raf Trace:

Condition: CISPR CLASS-B
Tegt COperator: : Monica Harriscon
Projact #: : 09012932
Company : : Microsoft
EUT Dezcripticon:: FHE3 Moduls
Configuraticn: @ EUT and Laptop
Mode - : TE { Worst Casa)
Target: : FPCC Class B
Voltags: : 115V / GOHZ
: L2: Peak (Blue), Rverage (Graen)
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REPORT NO: 09U12932-7A
FCC ID: C3K1410

DATE: FEBRUARY 18, 2010

IC: 3048A-1410

10.

FCC RULES

MAXIMUM PERMISSIBLE EXPOSURE

§1.1310 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 §1.1307(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 PERMISSIELE EXPOSURE (MPE)
. Eleatric fisld Magnstic fisld o . . :
Frequency rangs Power dansity Avaraging time
{MHz) strength strength i eme) iminutzs)
(A} Limits for OccupationaliZontrellad Exposures
D330 e 614 1.63 *(100) G
3.0-30 . 18427 4.80F *{E0CE=) [i]
30-200 . G1.4 0163 1.0 G
3001500 fraon G
1500—100,00 5 i
{E} Limits for General Population/Uncontrelled Exposure
D313 e 614 1.63 *(100) 20
TH=20 i G245 2.19F 1807 20
TABLE 1—LIMITS FOR MAXIMUM PERMISSIELE EXPOSURE (MFPE)—Continued
. Electric fisld Magnstic fiskd o . . .
Frequency rangs Power densit; Averaging time
T 5"3'1“‘?'}“ HI’;FI'_EW (rWiem®) | (minuiss)
A0=200 e FLE 0.073 0.2 20
3001500 T 50 20
1800100 1.0 20

f=frequency in MHz
* = Plans-wave aquivalent powser density

NoTE 1 1O TaBLE 1: Oceupational/controlled limits apply in situations in which persons are exposed as a consequenca of thair

smployment provided thoss persons are full

¢ aware of the potential for exposure and can exercise confrol over their exposurs.

Limits for occu pationalcontrolled exposure also apply in situations when an individual is transient through a location where ocou-

pationalicontrelled limits apply provided he or she is made aware of the

otantial for exposurs,

NOTE 2 TO TABLE 1. General populationfuncontrolled exposures apply in situations in which the general public may be ax-
posed, orin which persons that are exposed as a conssquence of their employment may not be fully awars of the potential for
axposurs or can nol exerciss control over their exposurs.
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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 Censity Time

Vim) (A/m) { Wim? ) {min}

0.003-1 280 2.19 6

1-10 280/ f 219 f 6

10-30 28 219/ f 6

20-200 28 0.073 2" 6

3001 500 1.585f%% 0.0042f%5 f1150 6

1 500-15 000 614 0.163 10 B
15 000150 000 614 0.163 10 616 000 /f'2
150 000300 000 0.158f%% 421 x10%f"% 667 x10°F 616 000 /12

* Power density limit 1s applicable at frequencies greater than 100 MHz.

Notes: 1. Frequency, f, is in MHz 5
2. A power density of 10 W/m™ is equivalent to 1 mW./cm™.
A0 A magnetic field strength of T A/m corresponds to 1.257 microtesla (uT)
or 12.57 milligauss (mr).
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CALCULATIONS

Given
E=Y@30*P*G)/d
and
S=E*2/3770
where
E = Field Strength in Volts/meter
P = Power in Watts
G = Numeric antenna gain
d = Distance in meters
S = Power Density in milliwatts/square centimeter

Combining equations, rearranging the terms to express the distance as a function of the
remaining variables, changing to units of Power to mW and Distance to cm, and substituting the
logarithmic form of power and gain yields:

d=0.282*10*((P+G)/20)/VS
where

d = MPE distance in cm

P = Power in dBm

G = Antenna Gain in dBi

S = Power Density Limit in mW/cm”2

Rearranging terms to calculate the power density at a specific distance yields
S=0.0795*10" ((P + G)/10) / (d*2)

The power density in units of mMW/cm”2 is converted to units of W/m”2 by multiplying by a factor
of 10.
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LIMITS

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/mA2

RESULTS
Mode Band MPE Output | Antenna | FCC Power | IC Power
Distance | Power Gain Density Density
(cm) (dBm) (dBi) (mW/cm”2) | (W/m*2)
FHSS 2.4 GHz 20.0 3.56 5.00 0.0014 0.0143
END OF REPORT
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