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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: WIRELESS ACCESSORY RADIO
MODEL.: 1525
SERIAL NUMBER: 0050432165B0 and 0050432165BA
DATE TESTED: February 14 to April 3, 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:
— 7 Fowl, N~
Tim Lee Tony Wagoner
WISE PROJECT LEADER EMC ENGINEER
UL CCS UL CCS
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2003, 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 WIRELESS ACCESSORY RADIO.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Frequency Range Mode Output Power| Output Power
(MHz) (dBm) (mW)
2412 - 2462 802.11b 11.54 14.26
2412 - 2462 802.11g 16.77 47.53
2412 - 2462 802.11n HT20 17.24 52.97
5745 - 5825 802.11a 17.18 52.24
5745 - 5825 802.11n HT20 17.25 53.09

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an external patch antenna, with a maximum gain of 2.2 dBi for the 2.4 Ghz
band and 3.14 dBi for the 5 GHz band.

5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was 14.1.23.9.

The EUT driver software installed during testing was 1.0.7.49.

The test utility software used during testing was DutApiBRIDGEETH8782.exe.
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5.5. WORST-CASE CONFIGURATION AND MODE

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

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

Based on the baseline scan, the worst-case data rates were:

802.11b mode: 1 Mbps
802.11g mode: 6 Mbps
802.11a mode: 6 Mbps
802.11n HT20mode: MCSO

Radiated emissions for EUT with antenna was performed and passed; therefore, antenna port
spurious was not performed.
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5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List

Description Manufacturer Model Serial Number FCCID
Laptop PC DELL Vostro 1000 DVT DoC
AC-DC Adapter DELL LAG65NSO-00 CN-ODF263-71615-6C4|DoC
Sheeva Plug Globalscale 003-SP1001 1043-002835 N/A
/O CABLES
1/O Cable List
Cable |Port # of identical [Connector |[Cable Type |Cable Remarks
No ports Type Length (m)
1 |AC 1 USA 3P Unshielded 1.8 None
2 |DC 1 DC Unshielded 1.8 None
3 |AC 1 USA 2P Unshielded 1.5 None
4 |DC 1 DC Unshielded 1.3 None
5 |Ethernet 1 Ethernet Unshielded 1 None
6 |USB 1 usB Unshielded 1.2 None
TEST SETUP

The EUT is installed in a separate host during the tests. Test software exercised the radio card.
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| Ethernet |

15

AC Adapter

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
PSA (Conducted) Agilent E4446A C01069 (12/20/12(12/20/14
PSA (Radiated) Agilent E4446A C00986 (04/01/13|04/01/14
Antenna, Horn, 18 GHz ETS 3117 C01022 (02/21/13(02/21/14
Antenna, Bilog, 30MHz-1 GHz Sunol Sciences JB1 C01171 |02/13/13(02/13/14
Preamplifier, 26.5 GHz Agilent / HP 8449B C01052 (10/22/12|10/22/13
Preamplifier, 1300 MHz Agilent / HP 8447D C00885 (01/16/13|01/16/14
Reject Filter, 5.15-5.35 GHz Micro-Tronics BRC13190 N02679 |CNR CNR
Reject Filter, 5.725-5.825 GHz Micro-Tronics BRC13192 N02677 |CNR CNR
LISN, 30 MHz FCC 50/250-25-2 C00626 (01/14/13|01/14/14
EMI Test Receiver, 30 MHz R&S ESHS 20 N02396 |08/08/12|08/08/13
P-Series single channel Power Meter |Agilent/HP N1911A T227 10/12/12110/12/13
Peak / Average Power Sensor Agilent / HP E9323A T228 10/11/12|10/11/13

7. MEASUREMENT METHODS

KDB 558074 Measurement Procedure PK2 is used for power and PKPSD is used for power

spectral density.

Unwanted emissions within Restricted Bands are measured using traditional radiated
procedures.
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8. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 789033 Zero-Span Spectrum Analyzer Method.

8.1. ON TIME AND DUTY CYCLE RESULTS
Mode ON Time Period |Duty Cycle Duty Duty Cycle
B X Cycle Correction Factor
(msec) (msec) (linear) (%) (dB)
802.11b 100.00 100 1.000 100.0% 0.00
802.11g 100.00 100 1.000 100.0% 0.00
802.11n HT20 100.00 100 1.000 100.0% 0.00
802.11a 100.00 100 1.000 100.0% 0.00
802.11n HT20 (5.8GHz) 100.00 100 1.000 100.0% 0.00
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DUTY CYCLE 802.11b MODE
e Agilent 14:36:38 Apr2, 2013 R T ||:re§;(:hanne| |

Ref9.4 dBm #Atten 10 dB Center Freq

Pk 241200000 GHz

Log

10 Start Freq

dB/ 241200000 GHz

Offst

I Stop Freq
241200000 GHz

CF Step
5.00000000 fHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 2.412 000 GHz Span 0 Hz ‘
Res BW 5 MHz VBW 5 MHz Sweep 10.4 ms (1001 pts)

DUTY CYCLE 802.11g MODE
W Agilent 14:38:42 Apr2, 2013 R T |Fre§fChannel |

Ref0 dBm #Atten 10 dB Center Freq

#Peak 241200000 GHz

Log

10 Start Freq

dB/ 2.41200000 GHz

Offst

! Stop Freq
2.41200000 GHz

CF Step
1.00000000 tHz
Auta tlan)

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 2.412 000 GHz Span 0 Hz ‘
Res BW 1 MHz VBW 1 MHz Sweep 266.1 ms (1001 pts)
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DUTY CYCLE 802.11 HT20 MODE
e Agilent 14:40:25 Apr2, 2013 R T |Fre§fChannel |

Refd dBm #Atten 10 dB Center Freq

#Peak 2.41200000 GHz

Log

10 Start Freq

dB/ 2.41200000 GHz

Offst

i Stop Freq
2.41200000 GHz

CF Step

1.00000000 kHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 2.412 000 GHz Span 0 Hz ‘
Res BW 1 MHz VBW 1 MHz Sweep 657.1 ms (1001 pts)
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DUTY CYCLE 802.11a MODE
e Agilent 14:42:30 Apr2, 2013 R T ||:re§;(:hanne| |

Refd dBm #Atten 10 dB Center Freq

#Peak £.18000000 GHz

Log

10 Start Freq

dB/ £.18000000 GHz

Offst

i Stop Freq
5.18000000 GHz

CF Step
1.00000000 kHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 5.180 000 GHz Span 0 Hz ‘
Res BW 1 MHz VBW 1 MHz Sweep 298.7 ms (1001 pts)

DUTY CYCLE 802.11 HT20 (5.8GHz) MODE
we Agilent 14:43:46 Apr2, 2013 R T |Fre§f(:hanne| I

Ref0 dBm #Atten 10 dB Center Freq

#Peak 518000000 GHz

Log

10 Start Freq

dB/ 518000000 GHz

Offst

! Stop Freq
5.18000000 GHz

CF Step
1.00000000 tHz
Auta tlan)

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 5.180 000 GHz Span 0 Hz ‘
Res BW 1 MHz VBW 1 MHz Sweep 493.1 ms (1001 pts)
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8.1.1. MEASUREMENT METHOD FOR POWER AND PPSD

The Duty Cycle is greater than or equal to 98% therefore KDB 789033 Method SA-1 is used.

8.1.2. MEASUREMENT METHOD FOR AVERAGE SPURIOUS EMISSIONS
ABOVE 1 GHz

The Duty Cycle is greater than or equal to 98%, KDB 789033 Method AD with Power RMS
Averaging is used.
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9. ANTENNA PORT TEST RESULTS
9.1. 802.11b MODE IN THE 2.4 GHz BAND

9.1.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)
IC RSS-210 A8.2 (a)

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with the RBW set between 1% and
5% of the EBW, the VBW >= 3 x RBW, peak detector and max hold.

RESULTS
Channel|Frequency|6 dB Bandwidth|Minimum Limit
(MHz) (MHz) (MHz)
Low 2412 10.050 0.5
Mid 2437 9.525 0.5
High 2462 10.050 0.5
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6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH
e Agilent

R T

Frag/Channel

Project: 13148560

Ref 20 dBm Atten 20 dB

& htkrl 10.030 MHz
0.11 dB

#Peak

Center Freq
241200000 GHz
Start Freq

2 40450000 GHz
Stop Freq
241950000 GHz

CF Step
160000000 hHz
At hdan|

FTun

Swp

Center 2.412 000 GHz

#Res BW 120 kHz #VBW 360 kHz

Span 15 MHz
#Sweep 20 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

6 dB BANDWIDTH MID CH
- Agilent

R T

Frag/Channel

Project: 13148560

Ref 20 dBm Atten 20 dB

A Mkl 9525 MHz
0.47 dB

#Peak

Center Freq
2 43700000 GHz
Start Freq

2 42950000 GHz
Stop Freq

2 44450000 GHz

CF Step
160000000 hHz
At hdan|

FTun
Swp

Center 2.437 000 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 15 MHz
#Sweep 20 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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6 dB BANDWIDTH HIGH CH
e Agilent R T |Freg/Channel

Project: 13014360 A bdkrl 10,050 MHz Conter
efner Fred
Ref 20 dBm Atten 20 dB -0.10 dB
#Paak 2.45200000 GHz
Log
10 Start Freg
dB/ 245450000 GHz
Offst
16.7
Stop Freq
2.45950000 GHz

7.2
dBm CF Step

1.50000000 hHz
LygAv Auto Man|

V1 s2 Freq Offset
83 FC 0.00000000 Hz

aff): :
ETun Signal Track
On Off

Swp

Center 2.462 000 GHz Span 15 MHz ‘
#Res BW 120 kHz #WBW 360 kHz #Sweep 20 ms {601 pts)
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

9.1.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 2412 12.3358
Mid 2437 12.1586
High 2462 12.3412
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REPORT NO: 13U14860-1B
FCC ID: C3K1525

DATE: JUNE 13, 2013
IC: 3048A-1525

99% BANDWIDTH

99% BANDWIDTH LOW CH
e Agilent

R Frag/Channel

Ch Freq 2412 GHz

Trig  Free

Oceupied Bandwidth Averages: 100

Center Freq
241200000 GHz

Start Freq
2 40550000 GHz

Project: 13U145860

Ref 20 dBm Atten 20 dB

#Samp

Log

Stop Freq
2.41850000 GHz

10 5

.
|
[ | |

dB/

i <« CF Step

Offst

1.30000000 MHz

uto hila

16.7

dB

Freq Offset

Center 2.412 000 GHz

#Res BW 150 kHz #VBW 430 kHz

#Sweep 100 ms {601 pts)

Span 13 MHz 0.00000000 Hz

Occ BYY % Puwr
¥ dB

Occupied Bandwidth
12.3358 MHz

-5.576 kHz
12.996 MHz"

Transmit Freq Error
x dB Bandwidth

Signal Track
99.00 % Off

-26.00 dB

On

99% BANDWIDTH MID CH
- Agilent

R T |FrequhanneI |

Ch Freq 2437 GHz

I Center Freq

Free |l 5 43700000 GHz

Trig

Oceupied Bandwidth Averages: 100

| Start Freq
2 43050000 GHz

Project: 13U145860

Ref 20 dBm Atten 20 dB

#Samp

Stop Freq

Log

2.44350000 GHz

10_)

dB/

CF Step

Offst

1.30000000 MHz

16.7

Ilan)

dB

Freq Offset

Center 2.437 000 GHz

#Res BW 150 kHz #VBW 430 kHz

#Sweep 100 ms {601 pts)

Span 13 MHz 0.00000000 Hz

Occ BYY % Puwr
¥ dB

Occupied Bandwidth
12.1586 MHz

-5.580 kHz
12,997 MHz"

Transmit Freq Error
x dB Bandwidth

Signal Track
99.00 % Off

-26.00 dB

On
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REPORT NO: 13U14860-1B
FCC ID: C3K1525

DATE: JUNE 13, 2013
IC: 3048A-1525

99% BANDWIDTH HIGH CH
e Agilent

R T |FrequhanneI |

Ch Freq 2.462 GHz

Trig  Free

Oceupied Bandwidth Averages: 100

Project: 13U145860
Ref 20 dBm Atten 20 dB

#Samp |

Log |

|

dB/

2.

2

2

Center Freq
46200000 GHz

Start Freq
45550000 GHz

Stop Freq
45850000 GHz

Offst

16.7

dB

Center 2.462 000 GHz

Span 13 MHz

#Res BW 150 kHz #VBW 430 kHz #Sweep 100 ms {601 pts)

g

]

CF Step
30000000 MHz

Freq Offset
00000000 Hz

Occupied Bandwidth Oce BW % Pur
12.3412 MHz * 0B

Transmit Freq Error -9.610 kHz
 dB Bandwidth 12,995 MHz*

95.00 %
-26.00 dB

On

Signal Track
Off
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REPORT NO: 13U14860-1B
FCC ID: C3K1525

DATE: JUNE 13, 2013
IC: 3048A-1525

9.1.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.3 dB (including 10 dB pad and 1.3 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS
Channel [Frequency| Power
(MHz) (dBm)
Low 2412 9.11
Mid 2437 9.11
High 2462 8.80
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REPORT NO: 13U14860-1B
FCC ID: C3K1525

DATE: JUNE 13, 2013

IC: 3048A-1525

9.1.4. OUTPUT POWER

LIMITS

FCC 8§815.247

IC RSS-210 A8.4

For systems using digital modulation in the 902—-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6
dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced by the amount in dB that the

directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.

RESULTS
Limits
Channel |Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) | (dBm)
Low 2412 2.20 30.00 30 36 30.00
Mid 2437 2.20 30.00 30 36 30.00
High 2462 2.20 30.00 30 36 30.00
Results
Channel |Frequency | Chain O Total Power [ Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 2412 11.37 11.37 30.00 -18.63
Mid 2437 11.54 11.54 30.00 -18.46
High 2462 11.32 11.32 30.00 -18.68
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REPORT NO: 13U14860-1B
FCC ID: C3K1525

DATE: JUNE 13, 2013
IC: 3048A-1525

OUTPUT POWER, Chain 0

OUTPUT POWER, Chain 0 LOW CH

e Agilent

T

Frag/Channel

Project: 13148560
Ref 7.726 dBm

Atten 10 dB

A kel 10,000 MHz
Band Pwr 11.37 dBm

#Peak |

Fa

$

Center Freq
241200000 GHz
Start Freq

2 40550000 GHz
Stop Freq

2 41850000 GHz

#Lghv

CF Step
1.30000000 hHz
At hdan|

V1 s2
S3 FC

off):

FTun

Swp

Center 2.412 000 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 13 MHz
Sweep 20 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

OUTPUT POWER, Chain 0 MID CH
e Agilent 18:51:02 Feb 25, 2013

R T

Frag/Channel

Ref 8.399 dBm

Atten 10 dB

A kel 10,050 MHz
Band Pwr 11.54 dBm

#Peak |

Center Freq
2 43700000 GHz
Start Freq
243050000 GHz
Stop Freq

2 44350000 GHz

#Lghv

CF Step
1.30000000 hHz
At hdan|

V1 s2
S3 FC

off):

FTun
Swp

Center 2.437 000 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 13 MHz
Sweep 20 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 13U14860-1B

FCC ID: C3K1525

DATE: JUNE 13, 2013

IC: 3048A-1525

OUTPUT POWER, Chain 0 HIGH CH

e Agilent

T

Frag/Channel

Project: 13148560
Ref 7.665 dBm

Atten 10 dB

A kel 10,050 MHz
Band Pwr 11.32 dBm

#Peak |

Log ~

¥

10
dB/

Offst
16.7

dB

Center Freq
2 46200000 GHz
Start Freq

2 45550000 GHz
Stop Freq

2 46850000 GHz

#LghAv

CF Step
1.30000000 hHz
Auto Man|

V1 s2
S3 FC

off):

FTun
Swp

Center 2.462 000 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 13 MHz
Sweep 20 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

9.1.5. PSD

LIMITS

FCC §15.247
IC RSS-210 A8.2

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

RESULTS
Channel | Frequency | Chain O | Limit |Margin
Meas
(MHz) (dBm) | (dBm)| (dB)
Low 2412 -20.34 8.0 -28.3
Mid 2437 -20.19 8.0 -28.2
High 2462 -20.11 8.0 -28.1
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REPORT NO: 13U14860-1B
FCC ID: C3K1525

DATE: JUNE 13, 2013

IC: 3048A-1525

PSD, Chain 0

PSD, Chain 0 LOW CH

e Agilent

R T

Frag/Channel

Project: 13148560
Ref 20 dBm

Atten 20 dB

Mkr1 2.411 275 GHz
-20.34 dBm

#Peak
Log

10
dB/

Offst
16.7

Center Freq
241200000 GHz
Start Freq

2 40450000 GHz
Stop Freq
241950000 GHz

8.0
dBm

#PAvy

CF Step
160000000 hHz
At hdan|

V1 s2
S3 FC

AA
off):

FTun
Swp

Center 2.412 000 GHz
#Res BW 3 kHz

#VBW 10 kHz

Span 15 MHz |
Sweep 5.592 s (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

PSD, Chain 0 MID CH
e Agilent

R T

Frag/Channel

Project: 13148560
Ref 20 dBm

Atten 20 dB

Mkr1 2.437 700 GHz
-20.19 dBm

#Peak
Log

10
dB/

Offst
16.7

Center Freq
2 43700000 GHz
Start Freq

2 42950000 GHz

Stop Freq
2.44450000 GHz

8.0
dBm

#PAvy

CF Step
160000000 hHz
At hdan|

V1 s2
S3 FC

AA

off):
FTun
Swp

Start 2.429 500 GHz
#Res BW 3 kHz

#VBW 10 kHz

Stop 2.444 500 GHz
Sweep 5.592 s (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

PSD, Chain 0 HIGH CH

e Agilent R T |Freg/Channel

Project: 13148560 Mkr1 2.461 300 GHz Conter
E efner Fred
Bef ?0 dBm Atten 20 dB 20.11 dBm 2 AF00000 GHa
#Peak
Log
10 Start Freq
dB/ 245450000 GHz
Offst
16.7
Stop Freq
245550000 5Hz

8.0
dBm CF Step

} 160000000 hHz
#PAvg Auto Man|

V1 s2 Freq Offset
83 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp On off

Center 2.462 000 GHz Span 15 MHz | ‘
#Res BW 3 kHz #VBW 10 kHz Sweep 5.592 s (601 pts)
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

9.1.6. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in §15.209(a) is not required.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with RBW = 100 kHz, VBW = 300
kHz, peak detector, and max hold. Measurements utilizing these settings are made of the in-
band reference level, bandedge (where measurements to the general radiated limits will not be
made) and out-of-band emissions.
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

RESULTS

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH

e Agilent R T |Freg/Channel

Project: 1314860 Mkr1 2.436 493 0 GHz Corter F

- enter Fred
Bef ?0 dBm Atten 20 B 2.17 dBm 5 43700000 GHz
#Peak
Log
10 Start Freq
dB/ 2.43050000 GHz
Offst
16.7
dB Stop Freq

2.44350000 GHz

CF Step
1.30000000 hHz
Auto Man|

M1 s2 Freq Offset
S3 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
On Off

#LghAv

Swp

Center 2.437 000 GHz Span 13 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 20 ms (2001 pts)
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH
s Agilent R T |Freg/Channel

Project: 13148560 Mkr1 2.404 275 GHz Conter
E efner Fred
Bef ?0 dBm Atten 20 dB 22.56 dBm 5 ANDO0000 GHz

#Peak

Start Freq
237500000 GHz
Stop Freq
242500000 GHz

;IBl.n CF Step

5.00000000 MHz
LgAv Auto Ilan

M1 s2 Freq Offset
83 FC ] ‘—All 0.00000000 Hz
AA

aff): .
ETun Signal Track

Swp on Off

Center 2.400 000 GHz Span 50 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 4.8 ms (2001 pts)

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH
St Aglent R_T_[Freg/Channel

Project: 13U14860 Mkr1 2.469 67 GHz Corter F
97 4 ener Fred
Bef ?0 dBm Atten 20 dB 22.46 dBm 5 AB3E0000 Gl
#Peak
Log
Start Freq
245350000 GHz
: Stop Freq
251350000 GHz
22.2

dBm CF Step
£.00000000 MHz
LgAv Auto Mlan

V1 S2 ) Freq Offset
53 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track

Swp on O

Center 2.483 50 GHz Span 60 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 5.733 ms (2001 pts)
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH
e Agilent R T [Freg/Channel

Project: 13U14860 Mki2 12.924 GHz

Ref 20 dBm Atten 20 dB 49.33 dBm
#Peak

Center Freq
13.0150000 GHz

Start Freq
300000000 MHz

Stop Freq
26.0000000 GHz

(IB;II CF Step
285700000 5Hz
LgAv Auto Ilan

Start 30 MHz Stop 26,000 GHz F Offset
#Res BW 100 kHz #VBW 300 kHz  Sweep 2.482 s (2001 pts) . DDB%%DDD Sflz
Mater Trace X Pois Amplitude )

1 )] 2406 GHz -2.21 dBm

2 0 12.824 GHz ~43.33 dBm Signal Track
On Off

|

OUT OF BAND MID CH
i Agilent R T |Ereg/Channel

Project: 13U14860 Mki2 14.054 GHz

Ref 20 dBm Atten 20 dB 46.34 dBm
#Peak | |

Center Freq
13.0150000 GHz

Start Freq
300000000 MHz

Stop Freq
26.0000000 GHz

(IB;II CF Step
2.59700000 GHz
uto

LgAv

Start 30 MHz Stop 26,000 GHz
#Res BW 100 kHz #WVBW 300 kHz Sweep 2.482 s (2001 pts)

Mater Trace X Pois Amplitude
1 45 2432 GH=z -2.08 dBm

z i1 14.064 GHz 4034 dBm Signal Track
On

Freq Offset
0.00000000 Hz
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REPORT NO: 13U14860-1B
FCC ID: C3K1525

DATE: JUNE 13, 2013
IC: 3048A-1525

OUT OF BAND HIGH CH

e Agilent

R T

Frag/Channel

Project: 13148560
Ref 20 dBm

Atten 20 dB

Mkr2 13.236 GHz
48.36 dBm

#Peak |

Center Freq
13.0150000 GHz

Log
10 <

dB/

Offst

Start Freq
300000000 MHz

16.7

dB

Dl

22.2
dBm

LgAv

i=

Stop Freq
26.0000000 GHz

CF Step
285700000 GHz
Auto Man|

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (2001 pts)

Marer Trace

1 )

X iz
2452 GHz

Amplitude
-1.50 dBm

Freq Offset
0.00000000 Hz

2 1) 13.236 GHz

-45.36 dBm

Signal Track
On Off
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

9.2. 802.11g MODE IN THE 2.4 GHz BAND

9.2.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)
IC RSS-210 A8.2 (a)

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with the RBW set between 1% and
5% of the EBW, the VBW >= 3 x RBW, peak detector and max hold.

RESULTS
Channel|Frequency|6 dB Bandwidth|[Minimum Limit
(MHz) (MHz) (MHz)
Low 2412 16.470 0.5
Mid 2437 16.430 0.5
High 2462 16.470 0.5
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH
e Agilent R T [Freg/Channel

Project: 13U14360 & MErl 16,47 MHz Corter F
efner Fred
Ref 20 dBm Atten 20 dB 0.03 dB
sk 241200000 GHz
Start Freq
2.40200000 GHz
")
Stop Freq
2.42200000 GHz

CF Step
2.00000000 hWHz
At hdan|

Freq Offset
0.00000000 Hz

ETun Signal Track
On Off

Swp

Center 2.412 00 GHz Span 20 MHz ‘
#Res BW 200 kHz #WBW 560 kHz #Sweep 20 ms (601 pts)

6 dB BANDWIDTH MID CH
i Agilent R T |Ereg/Channel

Project: 13148560 A Mkl 16,43 MHz Conter
i enter Freq
Ref 20 dBm Atten 20 dB 0.45 dB 5 43700000 GHz
#Peak
Start Freq
242700000 GHz
3
Stop Freq
244700000 GHz

CF Step
2.00000000 hWHz
At hdan|

Freq Offset
0.00000000 Hz

ETun Signal Track
Swp on Off

Center 2.437 00 GHz Span 20 MHz ‘
#Res BW 200 kHz #WBW 560 kHz #Sweep 20 ms (601 pts)
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

6 dB BANDWIDTH HIGH CH
e Agilent R T |Freg/Channel

Project: 13014360 & bdkrl 16.47 MHz Conter
efner Fred
Ref 20 dBm Atten 20 dB 0.14 dB
#Paak 2.45200000 GHz
Log
10 Start Freg
dB/ 245200000 GHz
Offst
16.7 ; k>
Stop Freq
247200000 GHz

1.7
dBm CF Step

2.00000000 MHz
LygAv Auto Man|

V1 s2 Freq Offset
83 FC 0.00000000 Hz

aff): :
ETun Signal Track
On Off

Swp

Center 2.462 00 GHz Span 20 MHz ‘
#Res BW 200 kHz #WBW 560 kHz #Sweep 20 ms {601 pts)
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

9.2.1. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 2412 16.4213
Mid 2437 16.4176
High 2462 16.4156
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REPORT NO: 13U14860-1B
FCC ID: C3K1525

DATE: JUNE 13, 2013
IC: 3048A-1525

99% BANDWIDTH

99% BANDWIDTH LOW CH

e Agilent

R T |FrequhanneI |

I Center Freq

Ch Freq

Oceupied Bandwidtl

2.412 GHz

il

Free

Trig

241200000 GHz

Averages: 100 I

Start Freq
240200000 GHz

Project: 13U145860
Ref 20 dBm

Atten 20 dB

#Samp

Stop Freq

Log

242200000 GHz

10

dB/

CF Step

Offst

JLI .00000000 MHz

Auto tlan|

16.7

dB

Freq Offset

Center 2.412 00 GHz
#Res BW 180 kHz

#VBW 560 kHz

Span 20 MHz 0.00000000 Hz

#Sweep 100 ms {601 pts)

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth

16.4213 MHz

-1.624 kHz
19.023 MHz"

Signal Track
99.00 % ||on Off

-26.00 dB

Occ BYY % Puwr
¥ dB

99% BANDWI
- Agilent

DTH MID CH

R T [Freg/Channel

Ch Freq

Oceupied Bandwidt

2.437 GHz
h

™ Freel Center Freq
Ig | 243700000 GHz

Averages: 100

| Start Freq
2 42700000 GHz

Project: 13U145860
Ref 20 dBm

Atten 20 dB

#Samp

Log

Stop Freq
2.44700000 GHz

10

dB/

CF Step

Offst

2.00000000 MHz

16.7

At hdan|

dB

Freq Offset

Center 2.437 00 GHz
#Res BW 180 kHz

#VBW 560 kHz

Span 20 MHz 0.00000000 Hz

#Sweep 100 ms {601 pts)

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth

16.4176 MHz

1.892 kHz
18.965 MHz"

Signal Track
99.00 % ||on Off

-26.00 dB

Occ BYY % Puwr
¥ dB
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

99% BANDWIDTH HIGH CH
e Agilent R T |FrequhanneI |
[ I
Ch Freq 2.462 GHz Trig  Free
Oceupied Bandwidth Averages: 100 I |

Center Freq
2 46200000 GHz

Start Freq
2 45200000 GHz

Project: 13U145860

Ref 20 dBm Atten 20 dB

#Samp Stop Freq
Log 247200000 GHz
10 AN FAITE. WA [T S NI I TH TN PPN Y ORI Y T, N Y| T | TP WD T T PP Y T
dB/ CF Step

ofist Uil b2 oooooooo wHz
167 [ llute Mar)

dB

Freq Offset
0.00000000 Hz

Center 2.462 00 GHz Span 20 MHz
#Res BW 180 kHz #WBW 560 kHz #Sweep 100 ms {601 pts)

; i Signal Track
Occupied Bandwidth Oce BYWY % Pur 93.00 % [llon off

16.4156 MHz xdB  -26.00dB

Transmit Freq Error -1.420 kHz
 dB Bandwidth 19.028 MHz*
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REPORT NO: 13U14860-1B
FCC ID: C3K1525

DATE: JUNE 13, 2013
IC: 3048A-1525

9.2.1. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.3 dB (including 10 dB pad and 1.3 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS
Channel [Frequency| Power
(MHz) (dBm)
Low 2412 8.93
Mid 2437 9.24
High 2462 9.11
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REPORT NO: 13U14860-1B
FCC ID: C3K1525

DATE: JUNE 13, 2013

IC: 3048A-1525

9.2.1. OUTPUT POWER

LIMITS

FCC §15.247

IC RSS-210 A8.4

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6
dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced by the amount in dB that the

directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.

RESULTS
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) [ (dBm)
Low 2412 2.20 30.00 30 36 30.00
Mid 2437 2.20 30.00 30 36 30.00
High 2462 2.20 30.00 30 36 30.00
Results
Channel |Frequency | Chain O Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 2412 16.71 16.71 30.00 -13.29
Mid 2437 16.77 16.77 30.00 -13.23
High 2462 16.62 16.62 30.00 -13.38
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

OUTPUT POWER, Chain 0

OUTPUT POWER, Chain 0 LOW CH
e Agilent T |Freg/Channel

Project: 13148560 A Mkl 1647 MHz Conter
efner Fred
Ref 10.18 dBm Atten 10 dB Band Pwr 1671 dBm 5 A1900000 GHz
#Peak |
Lol it
Start Freq
2.40200000 GHz
Stop Freq
242200000 GHz

CF Step
N 2.00000000 MHz
ELgAv Auto Ilan

V1 s2 Freq Offset
83 FC 0.00000000 Hz

aff): .
ETun Signal Track

Swp on Off

Center 2.412 00 GHz Span 20 MHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)

OUTPUT POWER, Chain 0 MID CH
i Agilent T |Freg/Channel

Project: 13148560 A Mkl 1647 MHz Conter
efner Fred
Ref 10.27 dBm Atten 10 dB Band Pwr 1677 dBm 5 43700000 GHz
#Peak |
Lt d
Start Freq
242700000 GHz
Stop Freq
244700000 GHz

CF Step
N 2.00000000 MHz
ELgAv Auto Ilan

V1 s2 Freq Offset
83 FC 0.00000000 Hz

aff): :
ETun Signal Track

Swp on Off

Center 2.437 00 GHz Span 20 MHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

OUTPUT POWER, Chain 0 HIGH CH

e Agilent T |Ereg/Channel

Project: 13148560 A Mkl 1647 MHz Conter
efner Fred

Ref 10.1 dBm Atten 10 dB Band Pwr 16.62 dBm 2 AF00000 GHa

#Peak |

Log < <

10 Start Freqg

dB/ 245200000 GHz

Offst

16.7

dB Stop Freq
247200000 GHz

CF Step
. 2.00000000 hWHz
#LghAv Auto Mar]

V1 s2 Freq Offset
83 FC 0.00000000 Hz

aff): :
ETun Signal Track
On Off

Swp

Center 2.462 00 GHz Span 20 MHz ‘
#Res BW 1 MHz Z#WBW 3 MHz Sweep 20 ms (601 pts)
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

9.2.1. PSD

LIMITS

FCC §15.247
IC RSS-210 A8.2

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

RESULTS

PSD Results

Channel | Frequency | Chain O | Limit |[Margin

Meas
(MHz) (dBm) | (dBm)| (dB)

Low 2412 -19.97 8.0 -28.0
Mid 2437 -19.89 8.0 -27.9
High 2462 -19.84 8.0 -27.8
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REPORT NO: 13U14860-1B

FCC ID: C3K1525

DATE: JUNE 13, 2013

IC: 3048A-1525

PSD, Chain 0

PSD, Chain 0
e Agilent

LOW CH

R T

Frag/Channel

Project: 13148560
Ref 20 dBm

#Atten 20 dB

Mkr1 2.413 58 GHz
-19.97 dBm

#Peak
Log

10
dB/

Offst
16.7

Center Freq
241200000 GHz
Start Freq
239950000 GHz
Stop Freq

2 42450000 GHz

8.0
dBm

#Lghv

CF Step
260000000 hWHz
At hdan|

V1 s2
S3 FC

AA
off):

FTun
Swp

Center 2.412 00 GHz
#Res BW 3 kHz

#VBW 10 kHz

Span 25 MHz |
Sweep 9.32 s (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

PSD, Chain 0
e Agilent

MID CH

R T

Frag/Channel

Project: 13148560
Ref 20 dBm

#Atten 20 dB

Mkr1 2.441 04 GHz
-19.89 dBm

#Peak
Log

10
dB/

Offst
16.7

Center Freq
2 43700000 GHz
Start Freq

2 42450000 GHz

Stop Freq
2.44950000 GHz

8.0
dBm

#Lghv

CF Step
260000000 hWHz
At hdan|

V1 s2
S3 FC

AR
off):

FTun

Swp

Center 2.437 00 GHz
#Res BW 3 kHz

#VBW 10 kHz

Span 25 MHz |
Sweep 9.32 s (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 13U14860-1B
FCC ID: C3K1525

DATE: JUNE 13, 2013
IC: 3048A-1525

PSD, Chain 0 HIGH CH
- Agilent

R T

Frag/Channel

Project: 1314860

Ref 20 dBm #htten 20 B

Mkr1 2.463 58 GHz
-19.84 dBm

#Peak
Log

Center Freq
2 46200000 GHz
Start Freq

2 44950000 GHz
Stop Freq

2 47450000 GHz

8.0
dBm

#LghAv

CF Step
250000000 tWHz
Auto Man|

V1 s2
S3 FC

AR
off):

FTun
Swp

Center 2.462 00 GHz

#Res BW 3 kHz #VBW 10 kHz

Span 25 MHz |
Sweep 9.32 s (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

9.2.1. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in 815.209(a) is not required.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with RBW = 100 kHz, VBW = 300
kHz, peak detector, and max hold. Measurements utilizing these settings are made of the in-
band reference level, bandedge (where measurements to the general radiated limits will not be
made) and out-of-band emissions.
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

RESULTS

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH

e Agilent R T |Freg/Channel

Project: 1314860 Mkr1 2.436 505 GHz Corter F

K enter Fred
Bef ?0 dBm Atten 20 B 1.56 dBm 5 43700000 GHz
#Peak
Log
10 Start Freq
dB/ 242600000 GHz
Offst
16.7
dB Stop Freq
DI 2.44800000 GHz

216 I
dBm CF Step

220000000 MHz
LygAv Auto Man|

M1 S2 l  Freq Offset
S3 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp on O

Center 2.437 000 GHz Span 22 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 2.133 ms (2001 pts)
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH
s Agilent R T |Freg/Channel

Project: 13148560 Mkr1 2.403 200 GHz Conter
E efner Fred
Bef ?0 dBm Atten 20 dB 22.08 dBm 5 ANDO0000 GHz

#Peak

Start Freq
237500000 GHz
Stop Freq
242500000 GHz

;IBl.n CF Step

5.00000000 MHz
LgAv Auto Ilan

W1 S2 i il Freqg Offset
53 FC . 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp on Off

Center 2.400 000 GHz Span 50 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 4.8 ms (2001 pts)

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH
St Aglent R_T_[Freg/Channel

Project: 13U14860 Mkr1 2.470 62 GHz Corter F
E ener Fred
Bef ?0 dBm Atten 20 dB 21.91 dBm 5 AB3E0000 Gl
#Peak
Log
Start Freq
244350000 GHz
: Stop Freq
252350000 GHz
21.6

dBm CF Step
5.00000000 MHz
LgAv Auto Mlan

M1 sz Freq Offset
53 FC : 0.00000000 Hz
AA

aff): :
ETun Signal Track
On Off

Center 2.483 50 GHz Span 80 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 7.733 ms (2001 pts)

Swp
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH
e Agilent R T [Freg/Channel

Project: 13U14860 Mki2 14.028 GHz

Ref 20 dBm Atten 20 dB 48.31 dBm
#Peak

Center Freq
13.0150000 GHz

Start Freq
300000000 MHz

Stop Freq
26.0000000 GHz

CF Step

dBm
285700000 GHz

LgAv Auto Ilan

Start 30 MHz Stop 26.000 GHz F Offset
#Res BW 100 kHz #VBW 300 kHz  Sweep 2.482 s (2001 pts) . DDB%%DDD Sflz
Mater Trace X Pois Amplitude )

1 )] 2406 GHz 612 dBm

z i1 14.028 GHz 4831 dBm Signal Track
On Off

|

OUT OF BAND MID CH
i Agilent R T |Ereg/Channel

Project: 13148560 Mkr2 13.976 GHz
Ref 20 dBm Atten 20 dB 47.53 dBm
#Peak |
[

3 Start Freq
300000000 MHz

Center Freq
13.0150000 GHz

Stop Freq
26.0000000 GHz

dBm CF Step
285700000 GHz
LgAv Auto Ilan

Start 30 MHz Stop 26,000 GHz F Offset
#Res BW 100 kHz #VBW 300 kHz  Sweep 2.482 s (2001 pts) . DDB%%DDD Sflz

Mater Trace X Pois Amplitude
1 45 2432 GH=z -5.07 dBm

z i1 13,878 GHz 4753 dBm Signal Track
On Off
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

OUT OF BAND HIGH CH
i Agilent 09:27:39 Feh 20, 2013 F T |Freg/Channel

Mki2 13.210 GHz

u Center Freq
flef 18.7 dBm #Atten 18 dB -54.78 dBm 130150000 GHe
#Peak | |

Log T

10 ke Start Freq
dB/ 30.0000000 MHz
Offst

10.7
dB Stop Freq
26.0000000 GHz

Dl

248
dBm s W TR, Ny CF Step

| 255700000 =Hz
LgAv | Auta Man|

Start 30 MHz Stop 26.000 GHz Freq Offset
#Res BW 100 kHz #WVBW 300 kHz Sweep 2.482 s (2001 pts) 0.00000000 Hz
Matker Trace X Pz Amplitude
1 <) 2.432 GHz 477 dBm
z 0 18210 GHz -54.78 dBm Signal Track
On Off
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

9.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND

9.3.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)
IC RSS-210 A8.2 (a)

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with the RBW set between 1% and
5% of the EBW, the VBW >= 3 x RBW, peak detector and max hold.

RESULTS
Channel|Frequency|6 dB Bandwidth|Minimum Limit
(MHz) (MHz) (MHz)
Low 2412 17.750 0.5
Mid 2437 17.670 0.5
High 2462 17.750 0.5
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REPORT NO: 13U14860-1B
FCC ID: C3K1525

DATE: JUNE 13, 2013
IC: 3048A-1525

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH
e Agilent

R T

Frag/Channel

Project: 13148560

Ref 20 dBm Atten 20 dB

A Mkl 1775 MHz
0.24 dB

#Peak

Center Freq
241200000 GHz
Start Freq
239950000 GHz
Stop Freq

2 42450000 GHz

CF Step
260000000 hWHz
At hdan|

FTun

Swp

Center 2.412 00 GHz

#Res BW 200 kHz #VBW 620 kHz

Span 25 MHz
#Sweep 20 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

6 dB BANDWIDTH MID CH
- Agilent

R T

Frag/Channel

Project: 13148560

Ref 20 dBm Atten 20 dB

A Mkl 17 67 MHz
0.25 dB

#Peak

Center Freq
2 43700000 GHz
Start Freq

2 42450000 GHz
Stop Freq

2 44950000 GHz

CF Step
260000000 hWHz
At hdan|

FTun
Swp

Center 2.437 00 GHz

#Res BW 200 kHz #VBW 620 kHz

Span 25 MHz
#Sweep 20 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

6 dB BANDWIDTH HIGH CH
e Agilent R T |Freg/Channel

Project: 13014360 & bdkrl 1775 MHz Conter
efner Fred
Ref 20 dBm Atten 20 dB -0.19 dB
#Paak 2.45200000 GHz
Log
10 Start Freg
dB/ 2.44950000 GHz
Offst
16.7 . >
Stop Freq
247450000 GHz

84
dBm CF Step

250000000 MHz
LygAv Auto Man|

V1 s2 Freq Offset
83 FC 0.00000000 Hz

aff): :
ETun Signal Track
Swp on Off

Center 2.462 00 GHz Span 25 MHz ‘
#Res BW 200 kHz #WBW 620 kHz #Sweep 20 ms {601 pts)
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

9.3.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 2412 17.6595
Mid 2437 17.6554
High 2462 17.6568
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REPORT NO: 13U14860-1B
FCC ID: C3K1525

DATE: JUNE 13, 2013
IC: 3048A-1525

99% BANDWIDTH

99% BANDWIDTH LOW CH

e Agilent

R T |FrequhanneI |

Ch Freq

2.412 GHz

Center Freq

Trig  Free {5 43500000 GHz

Oceupied Bandwidth

Averages: 100

Start Freq
240200000 GHz

Project: 13U145860
Ref 20 dBm

Atten 20 dB

#Samp

Stop Freq

Log

242200000 GHz

10 |

dB/ sl

CF Step

Offst

2.00000000 MHz

16.7

Ao tlan|

dB

Freq Offset

Center 2.412 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 20 MHz 0.00000000 Hz

#Sweep 100 ms {601 pts)

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth

17.6595 MHz

1.062 kHz
19.659 MHz"

Signal Track
Occ BYY % Puwr Off

¥ dB

95.00 %
-26.00 dB

On

99% BANDWIDTH MID CH

- Agilent

R T |FrequhanneI |

Ch Freq

2.437 GHz

Center Freq

Free |l 5 43700000 GHz

Trig

Oceupied Bandwidth

Averages: 100

| Start Freq
2 42700000 GHz

Project: 13U145860
Ref 20 dBm

Atten 20 dB

#Samp

Stop Freq

Log

2.44700000 GHz

10

dB/

CF Step

Oﬂ‘st_}

.00000000 MHz

16.7

Ilan)

dB

Freq Offset

Center 2.437 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 20 MHz 0.00000000 Hz

#Sweep 100 ms {601 pts)

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth

17.6554 MHz

1.357 kHz
19.636 MHz"

Signal Track
Occ BYY % Puwr Off

¥ dB

95.00 %
-26.00 dB

On
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

99% BANDWIDTH HIGH CH
e Agilent R T |FrequhanneI |
I I

Ch Freq 2.462 GHz Trig  Free

Center Freq
2 46200000 GHz

Oceupied Bandwidth Averages: 100 I

| Start Freq
2 45200000 GHz

Project: 13U145860

Ref 20 dBm Atten 20 (B
#Samp
Log
10
dB/

Stop Freq
2.47200000 GHz

CF Step
00000000 MHz

16.7

dB

Freq Offset
0.00000000 Hz

Center 2.462 00 GHz Span 20 MHz
#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms {601 pts)

; i Signal Track
Occupied Bandwidth Oce BYWY % Pur 93.00 % [llon off

17.6568 MHz xdB  -26.00dB

Transmit Freq Error -2.228 kHz
 dB Bandwidth 19.621 MHz*
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REPORT NO: 13U14860-1B
FCC ID: C3K1525

DATE: JUNE 13, 2013
IC: 3048A-1525

9.3.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.3 dB (including 10 dB pad and 1.3 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS
Channel [Frequency| Power
(MHz) (dBm)
Low 2412 9.04
Mid 2437 9.28
High 2462 9.07
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REPORT NO: 13U14860-1B
FCC ID: C3K1525

DATE: JUNE 13, 2013
IC: 3048A-1525

9.3.4. OUTPUT POWER

LIMITS

FCC §15.247
IC RSS-210 A8.4

For systems using digital modulation in the 902—-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6
dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.

RESULTS
Limits
Channel |Frequency | Directional [ FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) [ (dBm) [ (dBm) ([ (dBm)
Low 2412 2.20 30.00 30 36 30.00
Mid 2437 2.20 30.00 30 36 30.00
High 2462 2.20 30.00 30 36 30.00
Results
Channel [Frequency | Chain O Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) [ (dBm) (dB)
Low 2412 17.24 17.24 30.00 -12.76
Mid 2437 17.14 17.14 30.00 -12.86
High 2462 16.94 16.94 30.00 -13.06

OUTPUT POWER, Chain 0
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

OUTPUT POWER, Chain 0 LOW CH
i Agilent 13:51:23 Feb 20, 2013 F T |Freg/Channel

A& MEkrl 17.73 MHz Conter F
enter Fred
Ref 10.32 dBm Atten 10 B Band Pwr  17.24 dBm 5 41500000 GHz
#Peak |

Log ¢ o

Start Freq

240047550 GHz

: Stop Freq

242352450 GHz

CF Step
2304590000 MHz
Auto Man|

V1 s2 Freq Offset
S3 FC 0.00000000 Hz

aff): :
ETun Signal Track
On Off

Swp

Center 2.412 00 GHz Span 23.05 MHz ‘
#Res BW 1 MHz Z#WBW 3 MHz Sweep 20 ms (601 pts)

OUTPUT POWER, Chain 0 MID CH
H Agilent 13:46:19 Feb 20, 2013 R T |Ereg/Channel

A Mkrl 17 B7 MHz Center F
enter Fred
Ref 10.2 dBm Atten 10 B Band Pwr 17,14 dBm 3 453700000 GHz
#Peak [

Log o

Start Freq

242551500 GHz

. Stop Freq

2.44848500 GHz

CF Step
229700000 MHz
Auto Man|

V1 s2 Freq Offset
S3 FC 0.00000000 Hz

aff): :
ETun Signal Track
On Off

Swp

Center 2.437 00 GHz Span 22.97 MHz ‘
#Res BW 1 MHz Z#WBW 3 MHz Sweep 20 ms (601 pts)
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

OUTPUT POWER, Chain 0 HIGH CH

- Agilent 13:54:24 Feb 20, 2013 R T [Freg/Channel

& Mkrl 17.75 MHz

Ref 10.02 dBm Atten 10 dB Band Pwr 1694 dBm 2.55385%50':&8;1
#Peak |
Log s
10 Start Freq
dB/ 2 45046250 GHz
Offst
10.7
dB Stop Freq

247353750 GHz

CF Step
230750000 MHz
Auto Man|

V1 s2 Freq Offset
83 FC 0.00000000 Hz

aff): :
ETun Signal Track
On Off

#LghAv

Swp

Center 2.462 00 GHz Span 23.07 MHz ‘
#Res BW 1 MHz Z#WBW 3 MHz Sweep 20 ms (601 pts)
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

9.3.5. PSD

LIMITS

FCC §15.247
IC RSS-210 A8.2

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

RESULTS

PSD Results

Channel | Frequency | Chain O | Limit |Margin

Meas
(MHz) (dBm) | (dBm)| (dB)

Low 2412 -19.01 8.0 -27.0
Mid 2437 -19.01 8.0 -27.0
High 2462 -19.37 8.0 -27.4
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REPORT NO: 13U14860-1B
FCC ID: C3K1525

DATE: JUNE 13, 2013
IC: 3048A-1525

PSD, Chain 0

PSD, Chain 0 LOW CH
e Agilent

R T

Frag/Channel

Project: 13148560

Ref 20 dBm Atten 20 dB

Mkr1 2.409 79 GHz
-19.01 dBm

#Peak
Log

10
dB/

Offst
16.7

Center Freq
241200000 GHz
Start Freq
239875000 GHz
Stop Freq

2 42525000 GHz

8.0
dBm

#Lghv

CF Step
265000000 MHz
At hdan|

V1 s2
S3 FC

AA
off):

FTun
Swp

Center 2.412 00 GHz

#Res BW 3 kHz #VBW 10 kHz

Span 26.5 MHz
Sweep 9.879 s (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

PSD, Chain 0 MID CH
e Agilent

R T

Frag/Channel

Project: 13148560

Ref 20 dBm Atten 20 dB

Mkr1 2.43% 21 GHz
-19.01 dBm

#Peak
Log

10
dB/

Offst
16.7

Center Freq
2 43700000 GHz
Start Freq

2 42375000 GHz

Stop Freq
2.48025000 GHz

8.0
dBm

#Lghv

CF Step
265000000 MHz
At hdan|

V1 s2
S3 FC

AA

off):
FTun
Swp

Center 2.437 00 GHz

#Res BW 3 kHz #VBW 10 kHz

Span 26.5 MHz
Sweep 9.879 s (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

PSD, Chain 0 HIGH CH

e Agilent R T |Freg/Channel

Project: 13148560 Mkr1 2.455 42 GHz Conter
R efner Fred
Bef ?0 dBm Atten 20 dB 19.37 dBm 2 AF00000 GHa
#Peak
Log
10 Start Freqg
dB/ 244575000 GHz
Offst
16.7
Stop Freq
247525000 GHz

8.0
dBm CF Step

} 265000000 MHz
#LghAv Auto Man|

V1 s2 Freq Offset
83 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp On off

Center 2.462 00 GHz Span 26.5 MHz ‘
#Res BW 3 kHz #VBW 10 kHz Sweep 9.879 s (601 pts)
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

9.3.6. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in 815.209(a) is not required.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with RBW = 100 kHz, VBW = 300
kHz, peak detector, and max hold. Measurements utilizing these settings are made of the in-
band reference level, bandedge (where measurements to the general radiated limits will not be
made) and out-of-band emissions.
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

RESULTS

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH

e Agilent R T |Freg/Channel

Project: 1314860 Mkr1 2.434 125 GHz Corter F

4 enter Fred
Bef ?0 dBm Atten 20 B 4.83 dBm 5 43700000 GHz
#Peak
Log
10 Start Freq
dB/ 242550000 GHz
Offst
16.7
dB Stop Freq
DI 2.44850000 GHz

249

dBm CF Step
1 230000000 MHz

LgAv Auto Ilan|

M1 s2 Freq Offset
S3 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp on O

Center 2.437 000 GHz Span 23 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 2.267 ms (2001 pts)
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH
s Agilent R T |Freg/Channel

Project: 13148560 Mkr1 2.402 375 GHz Conter
E efner Fred
Bef ?0 dBm Atten 20 dB 25.03 dBm 5 ANDO0000 GHz

#Peak

Start Freq
237500000 GHz
Stop Freq
242500000 GHz

;IBl.n ' CF Step

5.00000000 MHz
LgAv Auto Ilan

V1 s2 Freq Offset
83 FC 0.00000000 Hz
AA

aff): .
ETun Signal Track

Swp on Off

Center 2.400 000 GHz Span 50 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 4.8 ms (2001 pts)

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH
St Aglent R_T_[Freg/Channel

Project: 13U14860 Mkr1 2.471 70 GHz Corter F
E ener Fred
Bef ?0 dBm Atten 20 dB 25.28 dBm 5 AB3E0000 Gl
#Peak
Log
Start Freq
244350000 GHz
: Stop Freq
252350000 GHz
24.9

dBm CF Step
5.00000000 MHz
LgAv | Auto Man

V1 s2 Freq Cffset
53 FC 0.00000000 Hz
AA .

aff): :
ETun Signal Track

On Off

Center 2.483 50 GHz Span 80 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 7.733 ms (2001 pts)

Swp
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH
e Agilent R T [Freg/Channel

Project: 13148560 Mkr2 13.833 GHz
Ref 20 dBm Atten 20 dB 47.72 dBm
#Peak

Center Freq
13.0150000 GHz

Start Freq
300000000 MHz

Stop Freq
26.0000000 GHz

CF Step

dBm
285700000 GHz

LgAv Auto Ilan

Start 30 MHz Stop 26.000 GHz F Offset
#Res BW 100 kHz #VBW 300 kHz  Sweep 2.482 s (2001 pts) . DDB%%DDD Sflz
Mater Trace X Pois Amplitude )

1 )] 2406 GHz 672 dBm

z i1 13,833 GHz A7 T2 dBm Signal Track
On Off

|

OUT OF BAND MID CH

e Agilent R T |Ereg/Channel
Project: 13148560 Mkr2 14.015 GHz
Ref 20 dBm Atten 20 dB 47.66 dBm
#Peak |

|
Py Start Freg
30.0000000 MHz

Center Freq
13.0150000 GHz

Stop Freq
26.0000000 GHz

CF Step
285700000 GHz
uto hdan|

dBm
LgAv

Start 30 MHz Stop 26.000 GHz F Offset
#Res BW 100 kHz #VBW 300 kHz  Sweep 2.482 s (2001 pts) . DDB%%DDD Sflz

Mater Trace X Pois Amplitude
1 45 2445 GH=z -5.51 dBm

z i1 14.015 GHz 4768 dBm Signal Track
On Off
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REPORT NO: 13U14860-1B
FCC ID: C3K1525

DATE: JUNE 13, 2013
IC: 3048A-1525

OUT OF BAND HIGH CH

e Agilent

R T

Frag/Channel

Project: 13148560
Ref 20 dBm

Atten 20 dB

Mkr2 14.028 GHz
47.89 dBm

#Peak |

Center Freq
13.0150000 GHz

Log |
10 3

dB/

Offst

Start Freq
300000000 MHz

16.7

dB

Dl

249
dBm

LgAv

=

Stop Freq
26.0000000 GHz

CF Step
285700000 GHz
Auto Man|

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26,000 GHz
Sweep 2.482 s (2001 pts)

Marer Trace

1 )

X iz
2452 GHz

Amplitude
-G.18 dBm

Freq Offset
0.00000000 Hz

2 1) 14.028 GHz

-47.59 dBm

Signal Track
On Off

Page 70 of 185

UL CCS FORM NO: CCSUP4701H
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: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

9.4. 802.11a MODE IN THE 5.8 GHz BAND

9.4.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)
IC RSS-210 A8.2 (a)

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with the RBW set between 1% and
5% of the EBW, the VBW >= 3 x RBW, peak detector and max hold.

RESULTS
Channel|Frequency|6 dB Bandwidth|Minimum Limit
(MHz) (MHz) (MHz)
Low 5745 16.420 0.5
Mid 5785 16.420 0.5
High 5825 16.420 0.5

Page 71 of 185

UL CCS FORM NO: CCSUP4701H
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: 13U14860-1B
FCC ID: C3K1525

DATE: JUNE 13, 2013
IC: 3048A-1525

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH
5 Agilent 09:40:12 Feb 20, 2013

R T

Frag/Channel

Ref 20 dBm Atten 20 dB

A Mkl 16.42 MHz
-0.35 dB

#Peak

Center Freq
574500000 GHz
Start Freq
573200000 GHz
Stop Freq

& 75800000 GHz

CF Step
260000000 MHz
At hdan|

FTun

Swp

Center 5.745 00 GHz

#Res BW 200 kHz #VBW 560 kHz

Span 26 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

6 dB BANDWIDTH MID CH
% Agilent 09:47:47 Feh 20,2013

R T

Frag/Channel

Ref 20 dBm Atten 20 dB

A Mkl 16.42 MHz
-0.54 dB

#Peak

Center Freq
578500000 GHz
Start Freq
577200000 GHz
Stop Freq
579800000 GHz

CF Step
260000000 MHz
At hdan|

FTun
Swp

Center 5.785 00 GHz

#Res BW 200 kHz #VBW 560 kHz

Span 26 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

6 dB BANDWIDTH HIGH CH
- Agilent 09:51:33 Feb 20, 2013 R T [Freg/Channel

& bdkrl 16.42 MHz Conter

efner Fred
Ref 20 dBm Atten 20 dB 1.10 dB
#Paak 552500000 GHz
Log
10 Start Freg
dB/ £.81200000 GHz
Offst
113 f

Stop Freq

5.53800000 GHz

16
dBm CF Step

260000000 MHz
LygAv Auto Man|

V1 s2 Freq Offset
83 FC 0.00000000 Hz

aff): :
ETun Signal Track
On Off

Swp

Center 5.825 00 GHz Span 26 MHz ‘
#Res BW 180 kHz #WBW 560 kHz #Sweep 100 ms {601 pts)
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

9.4.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5745 16.4254
Mid 5785 16.4448
High 5825 16.4196
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REPORT NO: 13U14860-1B
FCC ID: C3K1525

DATE: JUNE 13, 2013
IC: 3048A-1525

99% BANDWIDTH

99% BANDWIDTH LOW CH
s Agilent 14:17:39 Feb 19, 2013

R T |FrequhanneI |

Ch Freq 5.745 GHz

Oceupied Bandwidth

Center Freq

Free |l 5 74500000 GHz

Trig

Averages: 100

| Start Freq
£.72000000 GHz

Ref 20 dBm Atten 20 dB

#Samp

Stop Freq

Log

577000000 GHz

10

dB/

CF Step

Offst

5.00000000 MHz
U

113

to hila

dB

Freq Offset

Center 5.745 00 GHz
#Res BW 180 kHz

#VBW 560 kHz

#Sweep 100 ms {601 pts)

Span 50 MHz 0.00000000 Hz

Occupied Bandwidth
16.4254 MHz

9.908 kHz
18.5831 MHz"

Transmit Freq Error
x dB Bandwidth

Occ BYY % Puwr
¥ dB

Signal Track
99.00 % Off

-26.00 dB

On

99% BANDWIDTH MID CH
- Agilent 15:07:14 Feb 19, 2013

R T |FrequhanneI |

Ch Freq

Oceupied Bandwidth

5.785 GHz

Averages: 100

™ Freel Center Freq
Ig | 578500000 GHz

Ref 20 dBm Atten 20 dB

| Start Freq
£.76000000 GHz

#Samp

Log

Stop Freq
£.81000000 GHz

10
dB/

CF Step

Offst

5.00000000 MHz

113

dB

At hdan|

I L Freq Offset

Center 5.785 000 GHz
#Res BW 180 kHz

#VBW 560 kHz

#Sweep 100 ms (3001 pts)

Span 50 MHz 0.00000000 Hz

Occupied Bandwidth
16.4448 MHz

5611 kHz
19.209 MHz"

Transmit Freq Error
x dB Bandwidth

Occ BYY % Puwr
¥ dB

Signal Track
99.00 % Off

-26.00 dB

On
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REPORT NO: 13U14860-1B
FCC ID: C3K1525

DATE: JUNE 13, 2013
IC: 3048A-1525

99% BANDWIDTH HIGH CH
- Agilent 15:41:13 Feb 19, 2013

R T |FrequhanneI |

Ch Freq

Oceupied Bandwidth

5.825 GHz

Trig  Free

Averages: 100

Ref 20 dBm

Atten 20 dB

#Samp

Log

10

VT R T, O [ Y Y
4

Center Freq
582500000 GHz

Start Freq
580000000 GHz

Stop Freq
£.85000000 GHz

dB/

Offst

113
dB

Center 5.825 00 GHz
#Res BW 180 kHz

#VBW 560 kHz

Span 50 MHz

#Sweep 100 ms {601 pts)

CF Step
£.00000000 hMHz
uto

Freq Offset
0.00000000 Hz

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth
16.4196 MHz

-16.393 kHz
18.756 MHz"

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Signal Track
On Off
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REPORT NO: 13U14860-1B
FCC ID: C3K1525

DATE: JUNE 13, 2013
IC: 3048A-1525

9.4.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.3 dB (including 10 dB pad and 1.3 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS
Channel |[Frequency|] Power
(MHz) (dBm)
Low 5745 9.66
Mid 5785 9.73
High 5825 9.53
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REPORT NO: 13U14860-1B
FCC ID: C3K1525

DATE: JUNE 13, 2013
IC: 3048A-1525

9.4.4. OUTPUT POWER

LIMITS

FCC §15.247
IC RSS-210 A8.4

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6
dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.

RESULTS
Limits
Channel |Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) [ (dBm) | (dBm) [ (dBm)
Low 5745 3.14 30.00 30 36 30.00
Mid 5785 3.14 30.00 30 36 30.00
High 5825 3.14 30.00 30 36 30.00
Results
Channel [Frequency | Chain O Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) [ (dBm) (dB)
Low 5745 16.99 16.99 30.00 -13.01
Mid 5785 17.18 17.18 30.00 -12.82
High 5825 16.51 16.51 30.00 -13.49
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REPORT NO: 13U14860-1B

FCC ID: C3K1525

DATE: JUNE 13, 2013
IC: 3048A-1525

OUTPUT POWER, Chain 0

OUTPUT POWER, Chain 0 LOW CH
s Agilent 14:23:34 Feb 19, 2013

R T

Frag/Channel

Ref 10.58 dBm

Atten 10 dB

A Mkl 1727 MHz
Band Pwr 16.93 dBm

#Peak

Center Freq
574500000 GHz
Start Freq
573200000 GHz
Stop Freq

& 75800000 GHz

#Lghv

CF Step
260000000 MHz
At hdan|

M s2
S3 FC

off):

FTun

Swp

Center 5.745 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 26 MHz
Sweep 20 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

OUTPUT POWER, Chain 0 MID CH
e Agilent 15:10:11 Feb 19, 2013

R T

Frag/Channel

Ref 10.78 dBm

Atten 10 dB

A Mkl 19.80 MHz
Band Pwr 17.18 dBm

#Peak

Center Freq
578500000 GHz
Start Freq
577000000 GHz
Stop Freq
580000000 GHz

#Lghv

CF Step
3.00000000 fHz
At hdan|

V1 s2
S3 FC

off):

FTun
Swp

Center 5.785 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 30 MHz
Sweep 20 ms (3001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

OUTPUT POWER, Chain 0 HIGH CH

i Agilent 16:19:17 Feh 19, 2013 F T |Freg/Channel

A Mkl 19,98 MHz Conter
efner Fred
Ref 20 dBm Atten 20 dB Band Pwr 16.51 dBm 5 2500000 GHz
#Peak
Log
10 Start Freqg
dB/ £.81200000 GHz
Offst
11.3
B : Stop Freq
’ 5.83800000 5Hz

CF Step
260000000 MHz
Auto Man|

V1 s2 Freq Offset
83 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
On Off

#LghAv

Swp

Center 5.825 00 GHz Span 26 MHz ‘
#Res BW 1 MHz Z#WBW 3 MHz Sweep 20 ms (601 pts)
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

9.4.5. PSD

LIMITS

FCC §15.247

IC RSS-210 A8.2

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

RESULTS

PSD Results

Channel | Frequency | Chain O | Limit |Margin

Meas
(MHz) (dBm) | (dBm)| (dB)

Low 5745 -15.92 8.0 -23.9
Mid 5785 -18.49 8.0 -26.5
High 5825 -17.63 8.0 -25.6
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

PSD, Chain 0

PSD, Chain 0 LOW CH
e Agilent 15:00:20 Feb 19, 2013 F T |Freg/Channel

Mkr1 5.745 00 GHz Conter

R efner Fred

E;LEI; dBm Atten 20 dB 15.92 dBm £ 74E00000 GHz
Log

10 Start Freg

dB/ £.73000000 GHz
Ofst
11.3

Stop Freq

5.75000000 GHz

8.0
dBm CF Step

. 3.00000000 MHz
#PAvyg Auto Ilan|

V1 s2 Freq Offset
83 FC 0.00000000 Hz

aff): .
ETun Signal Track

Swp on Off

Center 5.745 00 GHz Span 30 MHz | ‘
#Res BW 3 kHz #VBW 10 kHz Sweep 3.163 s (601 pts)

PSD, Chain 0 MID CH
e Agilent 15:12:40 Feb 19, 2013 F T |Freg/Channel

Mkr1 5.785 00 GHz Conter
BTN efner Fred
E;LEI; dBm Atten 20 dB 18.49 dBm 5 7RA00000 GHz
Log
10 Start Freg
dB/ £.77000000 GHz
Ofst

113

Stop Freq
£.80000000 GHz

8.0 IV
dBm CF Step

N 3.00000000 MHz
ELgAv Auto Ilan

V1 s2 Freq Offset

S3 FC 0.00000000 Hz
AA

20 e N signai Track

FTun Ignal lrac

Swp on Off

Center 5.785 00 GHz Span 30 MHz | ‘

#Res BW 3 kHz #VBW 10 kHz Sweep 11.18 s (3001 pts)
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

PSD, Chain 0 HIGH CH

- Agilent 15:45:11 Feb 19, 2013 R T [Freg/Channel

Mkrd 5.825 00 GHz Conter

R efner Fred

E;Lil; dBm Atten 20 dB 17.63 dBm £ G9E00000 GHz
Log

10 Start Freg

dB/ £.81000000 GHz
Offst
11.3

Stop Freq

£.84000000 5Hz

8.0
dBm CF Step

. 3.00000000 MHz
#LgAv Auto Ilan|

V1 s2 Freq Offset
83 FC 0.00000000 Hz
AA

aff): H )
ETun Signal Track
Swp on Off

Center 5.825 00 GHz Span 30 MHz | ‘
#Res BW 3 kHz #VBW 10 kHz Sweep 11.18 s (601 pts)

Page 83 of 185

UL CCS FORM NO: CCSUP4701H
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: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

9.4.6. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in 815.209(a) is not required.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with RBW = 100 kHz, VBW = 300
kHz, peak detector, and max hold. Measurements utilizing these settings are made of the in-
band reference level, bandedge (where measurements to the general radiated limits will not be
made) and out-of-band emissions.
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

RESULTS

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH

- Agilent 15:24:57 Feb 19, 2013 R T [Freg/Channel

Mkr1 5.791 227 GHz Center E
- enter Fred
Bef ?0 dBm Atten 20 B 2.87 dBm 5 7RAN0000 GHz
#Peak
Log
10 Start Freq
dB/ 577200000 GHz
Offst
113
dB Stop Freq
£.79800000 GHz

CF Step
260000000 MHz
Auto Man|

V1 s2 Freq Offset
S3 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
On Off

#LghAv

Swp

Center 5.785 000 GHz Span 26 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 20 ms (2001 pts)
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH
i Agilent 15:34:03 Feb 19, 2013 F T |Freg/Channel

Mkr1 5.736 16 GHz Conter

97 4 efner Fred

Bef ?0 dBm Atten 20 dB 23.47 dBm 5 79E00000 GHz
#Peak

Start Freq

568500000 GHz

Stop Freq

5.7EE00000 GHz

;IBl.n / CF Step

N §.00000000 MHz
ELgAv Auto Ilan

V1 s2 Freq Offset
83 FC : 0.00000000 Hz
AA

off): Ll Ly iy )
ETun Signal Track

Swp on Off

Center 5.725 00 GHz Span 80 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 27.07 ms (2001 pts)

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH
- Agilent 15:51:32 Feb 19, 2013 R T [|Freg/Channel

Mkr1 583372 GHz Corter F
E ener Fred
Bef ?0 dBm Atten 20 dB 22.93 dBm £ GE000000 Gl
#Peak

Log

Start Freq

581000000 GHz

: Stop Freq

5.85000000 GHz
22.9

dBm CF Step
. 5.00000000 MHz
#LghAv Auto Mlan

V1 s2 Freq Cffset
53 FC 0.00000000 Hz
AA

aff): ik _
ETun Signal Track

On Off

Swp

Center 5.850 00 GHz Span 80 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 27.07 ms (2001 pts)
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH
% Agilent 15:56:12 Feb 19, 2013 R T |Freg/Channel

W3 37782 GHz ||

4 efner Fred
Ref 20 B Atten 20 dB 40.73 dB
#Poak [— et om ([ 20 vrs0000 e

Start Freq
300000000 MHz

Stop Freq
40.0000000 GHz

dBm W - CF Step
3.99700000 GHz
Auto il

Tvlan
Start 30 MHz Stop 40,000 GHz Freq Offset
#Res BW 100 kHz #WVBW 300 kHz Sweep 13.51 s (2001 pts) 0.00000000 Hz
Mater Trace X Pois Amplitude
1 13 5745 GHz -5.25 dBm
z i1 24781 GHz 5038 dBm ‘ Signal Track
z o 37752 GHz -40.73 dBm On Of

#Lghv

OUT OF BAND MID CH
- Agilent 15:58:16 Feb 19, 2013 R T |Ereg/Channel

W3 37382 GHz |

4 efner Fred
Ref 20 B Atten 20 dB 40.62 dB
#Poak [— et om ([ 20 vrs0000 e

Start Freq
300000000 MHz

Stop Freq
40.0000000 GHz

(IB;II a . - CF Step
395700000 GHz
At hdan|

#Lghv

Start 30 MHz Stop 40,000 GHz

#Res BW 100 kHz #VBW 300 kHz  Sweep 13.51 s (2001 pts) . I';Dru%%ugg Sfli

Mater Trace X Pois Amplitude
1 45 5786 GH=z -5.00 dBm
2 1 24951 GHz -48.73 dBm
3 45 37382 GHz -30.62 dBm

Signal Track
On Off
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

OUT OF BAND HIGH CH
i Agilent 15:53:59 Feh 19, 2013 F T |Freg/Channel

Mki3 37.202 GHz

Center Freq
Ref 20 dBm Atten 20 dB 3913 dBm_ | o 0150000 GHz
#Peak |

Log
10 Start Freq
dB/ 30.0000000 MHz
Offst

11.3
dB Stop Freq

40.0000000 GHz

Dl

229 s
dBm YL MR P CF Step

} 395700000 GHz
#LghAv Auto Ian)

Start 30 MHz Stop 40.000 GHz Freq Offset
#Res BW 100 kHz #WVBW 300 kHz Sweep 13.51 s (2001 pts) 0.00000000 Hz
Matker Trace X Pz Amplitude
1 <) 5.826 GHz 651 dBm
z 0] 20.730 GHz 48,64 dBm ‘ Signal Track
z o 37.202 GHz -30.73 dBm On Of
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

9.5. 802.11n HT20 MODE IN THE 5.8 GHz BAND

9.5.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)
IC RSS-210 A8.2 (a)

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with the RBW set between 1% and
5% of the EBW, the VBW >= 3 x RBW, peak detector and max hold.

RESULTS
Channel|Frequency|6 dB Bandwidth|Minimum Limit
(MHz) (MHz) (MHz)
Low 5745 17.720 0.5
Mid 5785 17.720 0.5
High 5825 17.720 0.5
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REPORT NO: 13U14860-1B
FCC ID: C3K1525

DATE: JUNE 13, 2013
IC: 3048A-1525

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH
s Agilent 10.0223 Feb 20, 2013

R T

Frag/Channel

Ref 20 dBm Atten 20 dB

A Mkl 1772 MHz
-0.46 dB

#Peak

Center Freq
574500000 GHz
Start Freq
573200000 GHz
Stop Freq

& 75800000 GHz

CF Step
260000000 MHz
At hdan|

FTun

Swp

Center 5.745 00 GHz

#Res BW 200 kHz #VBW 620 kHz

Span 26 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

6 dB BANDWIDTH MID CH
- Agilent 09.59:35 Feb 20, 2013

R T

Frag/Channel

Ref 20 dBm Atten 20 dB

A Mkl 1772 MHz
-0.53 dB

#Peak

Center Freq
578500000 GHz
Start Freq
577200000 GHz
Stop Freq
579800000 GHz

CF Step
260000000 MHz
At hdan|

FTun
Swp

Center 5.785 00 GHz

#Res BW 200 kHz #VBW 620 kHz

Span 26 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

6 dB BANDWIDTH HIGH CH

i Agilent 09:55:58 Feh 20, 2013 F T |Freg/Channel

A Mkl 1772 MHz Conter
efner Fred
Ref 20 dBm Atten 20 dB 0.49 dB 5 2500000 GHz
#Peak
Log
10 Start Freq
dB/ £.81200000 GHz
Offst
11.3
Stop Freq
5.83800000 5Hz

8.3
dBm CF Step

260000000 MHz
LygAv Auto Man|

V1 s2 Freq Offset
83 FC 0.00000000 Hz

aff): :
ETun Signal Track
On Off

Swp

Center 5.825 00 GHz Span 26 MHz ‘
#Res BW 200 kHz #WBW 620 kHz #Sweep 100 ms {601 pts)
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

9.5.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5745 17.6609
Mid 5785 17.6602
High 5825 17.6639
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REPORT NO: 13U14860-1B
FCC ID: C3K1525

DATE: JUNE 13, 2013
IC: 3048A-1525

99% BANDWIDTH

99% BANDWIDTH LOW CH
5 Agilent 16:03:33 Feb 19, 2013

R T |FrequhanneI |

Ch Freq 5.745 GHz

Center Freq

Free |l 5 74500000 GHz

Trig

Oceupied Bandwidth

Averages: 100

Start Freq
£.72000000 GHz

Ref 20 dBm Atten 20 dB

#Samp

Stop Freq

Log

577000000 GHz

10

dB/

CF Step

Offst

5.00000000 MHz

113

At hdan|

dB

i Freq Offset

Center 5.745 00 GHz

#Res BW 200 kHz #VBW 620 kHz

Span 50 MHz 0.00000000 Hz
#Sweep 100 ms {601 pts)

Occupied Bandwidth
17.6609 MHz

3.649 kHz
19.554 MHz"

Transmit Freq Error
x dB Bandwidth

Signal Track
Occ BYY % Puwr Off

¥ dB

95.00 %
-26.00 dB

On

99% BANDWIDTH MID CH
- Agilent 18:25:19 Feb 19, 2013

R T |FrequhanneI |

Ch Freq 5.785 GHz

Center Freq

Free |l 5 78500000 GHz

Trig

Oceupied Bandwidth

Averages: 100

Start Freq
£.76000000 GHz

Ref 20 dBm Atten 20 dB

#Samp

Stop Freq

Log

5.81000000 GHz

10

dB/

CF Step

Offst

00000000 MHz

113

a.
L flj2uio

to hila

dB

Freq Offset

Center 5.785 00 GHz

#Res BW 200 kHz #VBW 620 kHz

Span 50 MHz 0.00000000 Hz

#Sweep 100 ms {601 pts)

Occupied Bandwidth
17.6602 MHz

10.083 kHz
19.565 MHz"

Transmit Freq Error
x dB Bandwidth

Signal Track
Occ BYY % Puwr Off

¥ dB

95.00 %
-26.00 dB

On
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

99% BANDWIDTH HIGH CH

W Agilent 16:50:53 Feb 19, 2013 RT |FrequhanneI |

I I
Ch Freq 5.825 GHz Trig  Free

Oceupied Bandwidth Averages: 100 I

Center Freq
582500000 GHz

| Start Freq
580000000 GHz

Ref 20 dBm Atten 20 dB

#Samp Stop Freq
Log 5.85000000 5Hz
10 L (8 gl L Lol el
dB/ CF Step

Offst £.00000000 MHz
dB LN T i | |
| Freq Offset
Center 5.825 00 GHz Span 50 MHz || 000000000 Hz
#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms {601 pts)

; i Signal Track
Occupied Bandwidth Oce BYWY % Pur 93.00 % [llon off

17.6639 MHz xdB  -26.00dB

Transmit Freq Error -14.531 kHz
 dB Bandwidth 19.588 MHz*
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REPORT NO: 13U14860-1B
FCC ID: C3K1525

DATE: JUNE 13, 2013
IC: 3048A-1525

9.5.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.3 dB (including 10 dB pad and 1.3 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS
Channel [Frequency| Power
(MHz) (dBm)
Low 5745 9.41
Mid 5785 9.77
High 5825 9.27
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REPORT NO: 13U14860-1B

DATE: JUNE 13, 2013
FCC ID: C3K1525

IC: 3048A-1525

9.5.4. OUTPUT POWER

LIMITS

FCC §15.247

IC RSS-210 A8.4

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6
dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.

RESULTS
Limits
Channel [Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) [ (dBm) | (dBm) [ (dBm)
Low 5745 3.14 30.00 30 36 30.00
Mid 5785 3.14 30.00 30 36 30.00
High 5825 3.14 30.00 30 36 30.00
Results
Channel |Frequency | Chain O Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) [ (dBm) (dB)
Low 5745 17.01 17.01 30.00 -12.99
Mid 5785 17.25 17.25 30.00 -12.75
High 5825 16.51 16.51 30.00 -13.49
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

OUTPUT POWER, Chain 0

OUTPUT POWER, Chain 0 LOW CH
% Agilent 16:09:12 Feb 19, 2013 R T |Freg/Channel

A Mkl 1777 MHz Certer E

efner Fred

Ref 20 dBm Atten 20 dB Band Pwr 17.01 dBm 5 74500000 GHz
#Peak

Start Freqg

£.73200000 GHz

Stop Freq

5.75800000 GHz

CF Step
N 260000000 MHz
ELgAv Auto Ilan

V1 s2 Freq Offset
83 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp on Off

Center 5.745 00 GHz Span 26 MHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)

OUTPUT POWER, Chain 0 MID CH
- Agilent 16:28:34 Feb 19, 2013 R T |Ereg/Channel

A Mkl 20,54 MHz Certer E

efner Fred

Ref 20 dBm Atten 20 dB Band Pwr 17.25 dBm 5 78500000 GHz
#Peak

Start Freqg

£.77200000 GHz

Stop Freq

5.75800000 GHz

CF Step
N 260000000 MHz
ELgAv Auto Ilan

V1 s2 Freq Offset
83 FC 0.00000000 Hz

aff): :
ETun Signal Track
Swp on Off

Center 5.785 00 GHz Span 26 MHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts)
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

OUTPUT POWER, Chain 0 HIGH CH

i Agilent 16:53:56 Feh 19, 2013 F T |Freg/Channel

& Mkrl 20057 MHz

Ref 20 dBm Atten 20 dB Band Pwr 1651 dBm 5_&2285%50':258;1
#Peak
Log
10 Start Freq
dB/ 581200000 GHz
Offst
11.3
dB h Stop Freq

4 5.83800000 GHz

CF Step
260000000 MHz
Auto Man|

V1 s2 Freq Offset
83 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
On Off

#LghAv

Swp

Center 5.825 00 GHz Span 26 MHz ‘
#Res BW 1 MHz Z#WBW 3 MHz Sweep 20 ms (601 pts)
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

9.5.5. PSD

LIMITS

FCC §15.247
IC RSS-210 A8.2

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

RESULTS

PSD Results

Channel | Frequency | Chain O | Limit |Margin

Meas
(MHz) (dBm) | (dBm)| (dB)

Low 5745 -15.50 8.0 -23.5
Mid 5785 -18.95 8.0 -27.0
High 5825 -19.09 8.0 -27.1
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REPORT NO: 13U14860-1B
FCC ID: C3K1525

DATE: JUNE 13, 2013
IC: 3048A-1525

PSD, Chain 0

PSD, Chain 0 LOW CH
B Agilent 16:12:34 Feb 19,2013

R T

Frag/Channel

Ref 20 dBm Atten 20 dB

Mkr1 5.745 00 GHz
-15.50 dBm

#Peak
Log

10
dB/

Offst
113

Center Freq
574500000 GHz
Start Freq
573000000 GHz
Stop Freq

& 76000000 GHz

8.0
dBm

#Lghv

CF Step
3.00000000 fHz
At hdan|

V1 s2
S3 FC

AA
off):

FTun
Swp

Center 5.745 00 GHz

#Res BW 3 kHz #VBW 10 kHz

Span 30 MHz |
Sweep 11.18 s (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

PSD, Chain 0 MID CH
s Agilent 17.0407 Feb 19,2013

R T

Frag/Channel

Ref 20 dBm Atten 20 dB

Mkr1 5.791 60 GHz
-18.95 dBm

#Peak
Log

10
dB/

Offst
113

Center Freq
578500000 GHz
Start Freq
577000000 GHz

Stop Freq
£.80000000 GHz

8.0
dBm

#Lghv

CF Step
3.00000000 fHz
At hdan|

V1 s2
S3 FC

AA

off):
FTun
Swp

Center 5.785 000 GHz

#Res BW 3 kHz #VBW 10 kHz

Span 30 MHz |
#Sweep 11.18 s (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

PSD, Chain 0 HIGH CH

i Agilent 17:06:18 Feh 19, 2013 F T |Freg/Channel

Mkr1 5.818 40 GHz Conter

R efner Fred

E;Lil; dBm Atten 20 dB 19.09 dBm £ G9E00000 GHz
Log

10 Start Freg

dB/ £.81000000 GHz
Offst
11.3

Stop Freq

£.84000000 5Hz

8.0
dBm CF Step

. 3.00000000 MHz
#LgAv Auto Ilan|

V1 s2 Freq Offset
83 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp on Off

Center 5.825 00 GHz Span 30 MHz | ‘
#Res BW 3 kHz #VBW 10 kHz #Sweep 11.18 s (601 pts)
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

9.5.6. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in 815.209(a) is not required.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with RBW = 100 kHz, VBW = 300
kHz, peak detector, and max hold. Measurements utilizing these settings are made of the in-
band reference level, bandedge (where measurements to the general radiated limits will not be
made) and out-of-band emissions.
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

RESULTS

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH

- Agilent 16:32:14 Feb 19, 2013 R T [Freg/Channel

Mkr1 5.790 044 GHz Center E
- enter Fred
Bef ?0 dBm Atten 20 B 3.70 dBm 5 7RAN0000 GHz
#Peak
Log
10 Start Freq
dB/ 577200000 GHz
Offst
113
dB Stop Freq
£.79800000 GHz

CF Step
260000000 MHz
Auto Man|

M1 s2 Freq Offset
S3 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
On Off

#LghAv

Swp

Center 5.785 00 GHz Span 26 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 20 ms (2001 pts)
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REPORT NO: 13U14860-1B
FCC ID: C3K1525

DATE: JUNE 13, 2013
IC: 3048A-1525

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH
5 Agilent 16:57:54 Feb 19, 2013

R T [Freg/Channel

Ref 20 dBm Atten 20 dB

Mkr1 5.735 56 GHz
-24.50 dBm

#Peak

Center Freq
572500000 GHz

Start Freq
£63500000 GHz

Stop Freq
£.76500000 GHz

dBm

CF Step

#Lghv

5.00000000 hWHz
At hdan|

V1 s2
S3 FC

AR
off):

ll Freq Offset
0.00000000 Hz

FTun
Swp

Signal Track
On Off

Center 5.725 00 GHz

#Res BW 100 kHz #VBW 300 kHz

Sweep 27.07 ms (2001 pts)

Span 80 MHz

—

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH

- Agilent 16:48:07 Feb 19, 2013

R T |Fre§fChanneI |

Ref 20 dBm Atten 20 dB

#Peak
Log

Mkr1 5.834 44 GHz
Center Freq
585000000 GHz

-24.36 dBm
Start Freq
581000000 GHz

Stop Freq
589000000 GHz

23.7
dBm

CF Step

#LghAv

5.00000000 MHz
Auto Man

V1 S2
S3 FC

AA

off):
FTun

Freq Cffset
0.00000000 Hz

Signal Track
On Off

Swp

Center 5.850 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Sweep 27.07 ms (2001 pts)

Span 80 MHz

—
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH
% Agilent 16:43:11 Feb 19, 2013 R T |Freg/Channel

W3 30101 GHz |

4 efner Fred
Ref 20 B Atten 20 dB 40.50 dB
#Poak [— et om ([ 20 vrs0000 e

Start Freq
300000000 MHz

Stop Freq
40.0000000 GHz

dBm ey CF Step
3.99700000 GHz
Ao Il

Tvlan
Start 30 MHz Stop 40,000 GHz Freq Offset
#Res BW 100 kHz #WVBW 300 kHz Sweep 13.51 s (2001 pts) 0.00000000 Hz
Mater Trace X Pois Amplitude
1 13 5745 GHz -5.04 dBm
z i1 26770 GHz 5088 dBm ‘ Signal Track
z o 32,101 GHz -40.50 dBm On Of

#Lghv

OUT OF BAND MID CH
- Agilent 16:34:24 Feb 19, 2013 R T |Ereg/Channel

Whi3 37602 GHz | "

190 4 enter Freg
Ref 20 B Atten 20 dB 40.49 dB
#Poak [— et om ([ 20 vrs0000 e

Start Freq
300000000 MHz

Stop Freq
40.0000000 GHz

(IB;II wr S el CF Step
395700000 GHz
At hdan|

#Lghv

Start 30 MHz Stop 40.000 GHz

#Res BW 100 kHz #VBW 300 kHz  Sweep 13.51 s (2001 pts) . I';Dru%%ugg Sfli

Mater Trace X Pois Amplitude
1 45 5766 GH=z -5.21 dBm
2 1 25.111 GHz -50.30 dBm
3 45 37602 GHz -30.49 dBm

Signal Track
On Off
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

OUT OF BAND HIGH CH
- Agilent 16:45:43 Feb 19, 2013 R T [Freg/Channel

Mki3 37.562 GHz

Center Freq
Ref 20 dBm Atten 20 dB 2036 dBm_ | o 0150000 GHz
#Peak |

Log
10 Start Freq
dB/ 30.0000000 MHz
Offst

11.3
dB Stop Freq

40.0000000 GHz

Dl

23.7 : ?
dBm P : CF Step

} 395700000 GHz
#LghAv Auto Ian)

Start 30 MHz Stop 40.000 GHz | Freq Offset
#Res BW 100 kHz #WVBW 300 kHz Sweep 13.51 s (2001 pts) 0.00000000 Hz
Matker Trace X Pz Amplitude
1 <) 5.826 GHz -6.54 dBm
z 0] 25.211 GHz ~48.25 dBm ‘ Signal Track
z o 37562 GHz -40.56 dBm On Of
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REPORT NO: 13U14860-1B

FCC ID: C3K1525

DATE: JUNE 13, 2013
IC: 3048A-1525

10. RADIATED TEST RESULTS

10.1.

LIMITS

FCC 8§15.205 and §15.209

LIMITS AND PROCEDURE

IC RSS-210 Clause 2.6 (Transmitter)

IC RSS-GEN Clause 6 (Receiver)

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

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antenna to
EUT distance is 3 meters.

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

The spectrum from 30 MHz to 40 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

10.2. TRANSMITTER ABOVE 1 GHz

10.2.1. TX ABOVE 1 GHz 802.11b MODE IN THE 2.4 GHz BAND

[ORESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
s Agllent 18:28:28 Mar 27, 2013 R T [Freq/Channel |

Mkr1 2.378 27 GHz

Ref 105 dBp #Atten 0 dB 52.63 dByv Center Freq
#Peak 2.35000000 GHz
Log

10 Start Freq
dB/ 2.31000000 GHz
Offst

9.4

dB Stop Freq
bl 2.35000000 GHz

74.0
dBpY CF Step

5.00000000 hMHz
#P Ay Auto Ilan)

V1 52 Freq Offset
53 FC 0.00000000 Hz

Signal Track
Swep On Off

Start 2,310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
i Agllent 18:28.07 Mar 27, 2013 R T [Freg/Channel |

Mkr1 2.312 00 GHz

Ref 105 By #Atten 0 dB 40.819 dByY Center Freq

2.35000000 GHz
ianir]
Loy
10 Start Freq
dBy/ 2.31000000 GHz
Offst
0.4
dB Stop Freq
oI 2.39000000 GHz

I:IB-|.|V CF Step
£.00000000 MHz

P Aoy Auta Ilan
100 2

o
V1 52 Fraq Offset
33 FS 0.00000000 Hz

AL

#(f): .
FTun Signal Track
S On Off

Start 2.310 D0 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WVBW 3 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, PEAK, VERT
i Agilent 13:15:27 Mar27, 2013 R T [Freg/Channel |

Mkr1 2.311 33 GHz

Ref 105 dBp' #Atten 0 dB 52.33 dBpY Center Freq
#Peak 235000000 GHz
Log

10 Start Freq
dB/ 231000000 GHz
Offst

9.4

dB Stop Freq
DI 239000000 GHz

74.0
dBpv CF Step

§.00000000 MHz

O
#F.Avg Ato Man)

V1 32 Freq Offset
s3 FC 0.00000000 Hz

Signal Track
On Off

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz H#VBW 3 MHz Sweep 1 ms (601 pts)

Swp
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

LOW CHANNEL RESTRICTED, AVERAGE, VERT
s Agilent 18:16:09 Mar 27, 2013 R T [Freg/Channel

Mkr1 2.321 07 GHz

Ref 105 By #Atten 0 dB 41.003 dByv Center Freq

2.35000000 GHz
ianir]
Loy
10 Start Freq
dBy/ 2.31000000 GHz
Offst
0.4
dB Stop Freq
oI 2.39000000 GHz

I:IB-|.|V CF Step
800000000 MHz

P Aoy Auta Ilan
100 1

o
V1 52 Fraq Offset
53 F3 0.00000000 Hz

AL

#(fl: .
FTun Signal Track
S On Off

Start 2.310 D0 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WVBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 13U14860-1B
FCC ID: C3K1525

DATE: JUNE 13, 2013
IC: 3048A-1525

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

W Agilent 18:45:54 Mar 27, 2013

R T

Frag/Channel

Ref 105 dBpv #Atten 0 dB

Mkr1 2.498 047 5 GHz
52.16 dBpY

#Peak

Center Freq
249175000 GHz
Start Freq

2 48350000 GHz
Stop Freq

2 50000000 GHz

CF Step
1.65000000 hHz
At hdan|

Start 2.483 500 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 2.500 000 0 GHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

HIGH CHANNEL BANDEDGE, AVERAGE, HORIZ

- Agilenf 18:47:19 Mar 27, 2013

R T

Frag/Channel

Ref 105 dBpv

#htten 0 dB

Mkr1 2.498 625 0 GHz
40.608 dBpY

Es

Center Freq
249175000 GHz

Start Freq
2 48350000 GHz

Stop Freq
250000000 GHz

CF Step
1.65000000 MHz

At hdan|

<

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 2.483 500 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 2.500 000 0 GHz
Sweep 1 ms (601 pts)

—
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

HIGH CHANNEL BANDEDGE, PEAK, VERT
e Agilent 19:01:05 Mar 27, 2013 BT |Fre§fChanneI I

Mkr1 2.486 195 0 GHz
Ref 105 dBp #itten 0 dB 51.82 dBpY Center Frag
249175000 GHz
#Feak
Log
10 Start Freq
248350000 GHz
i Stop Freq
250000000 GHz

CF Step
1.65000000 hHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL BANDEDGE, AVERAGE, VERT
we Agilent 19:01:35 Mar 27, 2013 R T |Fre§fChanneI I

Mkr1 2.498 542 5 GHz
Ref 103 dBpv #Atten 0 dB 40.661 dBpY Center Freq
249175000 GHz
G|
Log
10 Start Freq
243350000 GHz
i Stop Freq
250000000 GHz

CF Step
1.65000000 tHz
Auta tlan)

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

HARMONICS AND SPURIOUS EMISSIONS

Low Channel, Horizontal

UL Fremaont,om Chaoamber A 26 Mar ZH13 21:51:35

185

adiated Emiaaioma

Foject 113414860

| bmpony NamEiMicPDstt
odel / CDmfigiﬁcDeaaarg
pde! TA B made Low chonnel
{Test By: T, lag

Na}
n

[ng]
8]

|
o

@)
]

Jl
)]

N
(&)

L

dB(ulalt=/meter) Horizontaol

Fregquerncy [MH=]

Forge [HHz] Dt REWLBW / fvg Typ Sueep Pia  f5upstbde  Lobel Ronge [z Dt REH VB / fvg Typ Suegp Pis  tipsfode  Lobel
11 BB | SR PEAE IN 3K/ Log-Pur (iden)  Puto/Cpled 4388 1/MANH Har i

File: Low_Above |GHz.DAT
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

Low Channel, Vertical

UL Fremaont,om Chaoamber A 26 Mar ZB13 21:51:35

185

adiated Emissioma

Foject 113414868

| ompony NamEiMicroaDPt
bde| 7 CDmfig‘ﬁcceaaarg
pde! TA B made Low chonnel
{Test By: T, lag
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n
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(&)
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o]
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Forge [HHz] Dt REWLBW 7 fvg Typ Sueep Pia  f5upstbde  Lobel Ronge [z Dt REH VB / fvg Typ Suegp Pis  tipsfode  Lobel

File: Low_Above |GHz.DAT
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

Low Channel, Data

Project : 13u14860

Company Name: Microsoft

Model / Config: Accessory

Mode: TX B mode Low channel
Test By: T. Wagoner

Marker Test Meter Detector T136ETS| T144 |Cable T160 BRE dB(uVolts 1;2(:15’)32:;9 Margin | FCC Part |Margin Margin [Height Polarity
No. Frequency| Reading 3117 |HP8449B |Factor /meter) Av;‘z (dB) | 15CPeak| (dB) (dB) [em]
1097.677 57.12 PK 27.9 -38.7 3.1 0.3 49.72 53.97 -4.25 74 -24.28
1331.252 54.06 PK 30.1 -38.1 3.3 0.4 49.76 53.97 -4.21 74 -24.24
1501.124 | 51.96 PK 28.9 -37.7 3.5 0.5 47.16 53.97 -6.81 74 -26.84
1628.529 51.45 PK 28.6 -37.6 3.6 0.6 46.65 53.97 -7.32 74 -27.35
1998.001 47.51 PK 31.9 -37.1 4 0.9 47.21 53.97 -6.76 74 -26.79
1067.949 56.11 PK 28 -38.7 3.1 0.3 48.81 53.97 -5.16 74 -25.19
1152.885 54.7 PK 28.7 -38.5 3.2 0.3 48.4 53.97 -5.57 74 -25.6
1331.252 57.49 PK 30.1 -38.1 3.3 0.4 53.19 53.97 -0.78 74 -20.81
1428.928 52.93 PK 29.5 -37.9 3.4 0.4 48.33 53.97 -5.64 74 -25.67
1564.826 | 52.92 PK 28.5 -37.7 3.6 0.6 47.92 53.97 -6.05 74 -26.08
1998.001 | 49.05 PK 31.9 -37.1 4 0.9 48.75 53.97 -5.22 74 -25.25
Test Meter Detector T136ETS| Ti44 Cable dB(uVolts IEECISPaZr(;S Margin | FCC Part | Margin NONE Margin|Azimuth [Height Polarity
Frequency| Reading 3117 |HP8449B| Factor | BRF | /meter) Avg (dB) 15C Peak| (dB) (dB) | [Degs] | [cm]
1098.76 51.09 MAv1 27.9 -38.7 3.1 0.3 43.69 53.97 -10.28 74 -30.31 43.69 207 122 Horz
1331.87 51 MAv1 30.1 -38.1 3.3 0.4 46.7 53.97 -7.27 74 -27.3 46.7 266 171 Horz
1331.63 49.71 MAv1 30.1 -38.1 3.3 0.4 45.41 53.97 -8.56 74 -28.59 45.41 85 179 Vert
PK - Peak detector
MAv1 - KDB558074 v02 10.2.3.2/8.2.1 Option 1 Maximum RMS Average

49.72 100 Horz
49.76 | 200 Horz
47.16 | 100 Horz
46.65 | 100 Horz
47.21 200 Horz
48.81 | 200 | Vert

48.4 100 | Vert
53.19 | 100 | Vert
48.33 | 200 | Vert
47.92 100 Vert
48.75 | 100 | Vert

Ol |N|o|u|d|lw|N |k

o|o|o|o|o|o|o|o|o|o|o

Notes:

There was no signal from EUT above the system noise floor up to 26 GHz.
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

Mid Channel, Horizontal

UL Fremaont,om Chaoamber A 26 Mar ZB13 22:21:54

185 :
adiated Emissioma
Foject 113414868
|Compony Nomg: Microsoft
bde| 7 CDmfig‘ﬁcceaaarg
pde! TA B made Mid chonnel
{Test By: T, lag

dE(ulalt=/meter) Horizontaol

Fregquerncy [MH=]

Forge [HHz] Dt REWLBW / fvg Typ Sueep Pia  f5upstbde  Lobel Ronge [z Dt REH VB / fvg Typ Suegp Pis  tipsfode  Lobel
11 BB | SR PEAE IN 3K/ Log-Pur (iden)  Puto/Cpled 4388 1/MAKH Har i

File: Mid_Above |GHz.DAT
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

Mid Channel, Vertical

UL Fremaont,om Chaoamber A 26 Mar ZB13 22:21:54

185

adiated Emissioma

Foject 113414868

| ompony NamEIMiCPDSDFt
bde| 7 CDmfig‘ﬁcceaaarg
pde! TA B made Mid chonnel
{Test By: T, lag

Na}
n

o0
Ul

~J
@]

@)
]

Jl
)]

N
(&)

dBCulolte/meter) Uertical

1]
o]

Fregquerncy [MH=]

Forge [HHz] Dt REWLBW 7 fvg Typ Sueep Pia  f5upstbde  Lobel Ronge [z Dt REH VB / fvg Typ Suegp Pis  tipsfode  Lobel

File: Mid_Above |GHz.DAT

Page 117 of 185

UL CCS FORM NO: CCSUP4701H
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: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

Mid Channel, Data

Project: 13u14860

Company Name: Microsoft

Model / Config: Accessory

Mode: TX B mode Mid channel
Test By: T. Wagoner

FCC Part
Test Meter T136ETS| T144 |Cable dB(uVolts 15C  [Margin Margin
X Detector T160 BRF
Frequency| Reading 3117 [HP8449B |Factor /meter) | 15.209 | (dB) | 15C (dB)
Avg
1097.677 55.83 PK 27.9 -38.7 3.1 0.3 48.43 53.97 -5.54 74
1165.626 53.68 PK 29 -38.5 3.2 0.3 47.68 53.97 -6.29 74
1331.252 52.35 PK 30.1 -38.1 3.3 0.4 48.05 53.97 -5.92 74
1501.124 51.15 PK 28.9 -37.7 3.5 0.5 46.35 53.97 -7.62 74
1628.529 51.96 PK 28.6 -37.6 3.6 0.6 47.16 53.97 -6.81 74
1985.261 48.49 PK 31.9 -37.1 4 0.9 48.19 53.97 -5.78 74
1063.702 54.92 PK 28 -38.7 3.1 0.3 47.62 53.97 -6.35 74
1157.132 54.24 PK 28.8 -38.5 3.2 0.3 48.04 53.97 -5.93 74
1331.252 56.97 PK 30.1 -38.1 3.3 0.4 52.67 53.97 -1.3 74
1428.928 52.06 PK 29.5 -37.9 3.4 0.4 47.46 53.97 -6.51 74
1501.124 51.16 PK 28.9 -37.7 3.5 0.5 46.36 53.97 -7.61 74
1989.508 [ 49.25 PK 31.9 -37.1 4 0.9 48.95 53.97 | -5.02| 74
4983.512 | 42.58 PK 33.9 -35.6 6.9 0.2 47.98 5397 | -5.99| 74
FCC Part FCC
Test Meter Detector T136 ETS| T144 Cable dB(uVolts 15C Margin | Part |Margin Margin|Azimuth|Height
Frequency| Reading 3117 |HP8449B| Factor /meter) 15.209 (dB) 15C (dB) (dB) | [Degs] | [cm]
Avg Peak
1331.63 49.71 MAv1 30.1 -38.1 3.3 0.4 45.41 53.97 -8.56 74 |-28.59 45.41 85 179 | Vert
PK - Peak detector
MAv1 - KDB558074 v02 10.2.3.2/8.2.1 Option 1 Maximum RMS Average

Polarity

48.43 100 Horz
47.68 100 Horz
48.05 100 Horz
46.35 100 Horz
47.16 100 Horz
48.19 100 Horz
47.62 200
48.04 200
52.67 100
47.46 100
46.36 | 100
48.95 | 200

n/a 100

o|lo|Oo|o|Oo|Oo|O|O|O|O|O|O

>
~
[

Polarity

Notes:

There was no signal from EUT above the system noise floor up to 26 GHz.
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REPORT NO: 13U14860-1B

FCC ID: C3K1525

DATE: JUNE 13, 2013
IC: 3048A-1525

High Channel, Horizontal

195

26 Mor 2813 22:44:17

95

UL Fremont,5m Chambher A

E

85

s
M
M
T

75

Radioted

fDJe:t C1 3
ompany Nome
bdel / Conf
pde: TH B mg
sst By T,

Emiaaioma
14968
‘Microsoft
igiﬁcceaaarg
dg High chonne |

agonesr

65

dBlulValt=z/meter) Horizontal

Frequerncy L

MH= 1

Ferge [Mz]
1| BBA- | 5EA0

et REU VBN / fvg Tuyp Jueep Pts  #3upstMode  Lotel Ronge [HHz]

PEAK 1N

3 # LogPur (Viden)  Auto/Cpled 488 1/HANH H

Det  REW VEW

£ g Ty Jueep Pts  fipa/Mode  Lobel

File: High Mbove 1GH=z DAT
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

High Channel, Vertical

UL Fremaont,om Chaoamber A 26 Mar ZB13 22:44:17

185

adiated Emissioma

Foject 113414868

|Compony Nomg: Microsoft
bde| 7 CDmfig‘ﬁcceaaarg
pde: T B made High channel
{Test By: T, lag

Na}
n

o0
Ul

~J
@]

@)
]

Jl
)]

N
(&)

dBCulolte/meter) Uertical

1]
o]

Fregquerncy [MH=]

Forge [HHz] Dt REWLBW 7 fvg Typ Sueep Pia  f5upstbde  Lobel Ronge [z Dt REH VB / fvg Typ Suegp Pis  tipsfode  Lobel

File: High_Pbove 1GH=z.DAT

Page 120 of 185

UL CCS FORM NO: CCSUP4701H
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: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

High Channel, Data

Project : 13u14860

Company Name: Microsoft

Model / Config: Accessory

Mode: TX B mode High channel
Test By: T. Wagoner

FCC Part
Marker Test Meter T136ETS| T144 |Cable dB(uVolt 15C Margin Margin Margin X
X Detector T160 BRF Polarity
No. Frequency| Reading 3117 |HP8449B|Factor s/meter) | 15.209 (dB) (dB) (dB)
Avg
1097.677 55.48 PK 27.9 -38.7 3.1 0.3 48.08 53.97 -5.89 74 |-25.92
1163.502 | 53.71 PK 28.9 -385 | 3.2 0.3 47.61 53.97 -6.36 74 [-26.39
1331.252 52.45 PK 30.1 -38.1 3.3 0.4 48.15 53.97 -5.82 74 |-25.85
1501.124 51.82 PK 28.9 -37.7 3.5 0.5 47.02 53.97 -6.95 74 |-26.98
1564.826 51.12 PK 28.5 -37.7 3.6 0.6 46.12 53.97 -7.85 74 |-27.88
1628.529 51.72 PK 28.6 -37.6 3.6 0.6 46.92 53.97 -7.05 74 |-27.08
1067.949 56.19 PK 28 -38.7 3.1 0.3 48.89 53.97 -5.08 74 |[-25.11
1331.252 58.3 PK 30.1 -38.1 3.3 0.4 54 53.97 0.03 74 -20
1428.928 53.55 PK 29.5 -37.9 3.4 0.4 48.95 53.97 -5.02 74 |-25.05
1501.124 52.76 PK 28.9 -37.7 3.5 0.5 47.96 53.97 -6.01 74 |-26.04
1564.826 52.75 PK 28.5 -37.7 3.6 0.6 47.75 53.97 -6.22 74 |-26.25
1998.001 49.99 PK 31.9 -37.1 4 0.9 49.69 53.97 -4.28 74 |[-24.31
FCC Part
Test Meter T136ETS| T144 Cable | T160 |dB(uVolt 15C Margin | FCC Part [Margin Margin|Azimuth |Height X
X Detector Polarity
Frequency| Reading 3117 |HP8449B| Factor | BRF |s/meter)| 15.209 (dB) 15C Peak| (dB) (dB) | [Degs] | [cm]
Avg
1331.31 44.36 MAv1 30.1 -38.1 3.3 0.4 40.06 53.97 -13.91 74 -33.94 40.06 360 183 Vert
1997.08 34.95 MAv1 31.9 -37.1 4 0.9 34.65 53.97 -19.32 74 -39.35 34.65 122 197 | Vert
PK - Peak detector
MAVv1 - KDB558074 v02 10.2.3.2/8.2.1 Option 1 Maximum RMS Average

48.08 100 Horz
47.61 100 Horz
48.15 200 Horz
47.02 100 Horz
46.12 200 Horz
46.92 100 Horz
48.89 200 Vert

54 100 Vert
48.95 100 Vert
47.96 | 100 Vert
47.75 200 Vert
49.69 200 Vert

W |N|o(L | |W|[N |-

o|lo|o|o|o|o|Oo|0o|O|O|O|C

Notes:

There was no signal from EUT above the system noise floor up to 26 GHz.
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REPORT NO: 13U14860-1B
FCC ID: C3K1525

DATE: JUNE 13, 2013
IC: 3048A-1525

10.3.

RESTRICTED BANDEDGE (LOW CHANNEL)

TX ABOVE 1 GHz 802.11g MODE IN THE 2.4 GHz BAND

LOW CHANNEL RESTRICTED, PEAK, HORIZ

e Agilenf 18:32:26 Mar 27, 2013

R T [Freg/Channel

Ref 105 dBpv #Atten 0 dB

Mkr1 2.389 60 GHz
52.54 dBpY

#Peak

Center Freq
235000000 GHz

Start Freq
231000000 GHz

Stop Freq
239000000 GHz

CF Step

5.00000000 hWHz
At hdan|

Freq Offset
0.00000000 Hz

Signal Track

On Off

Start 2.310 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)

—

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

W Agilent 18:33:63 Mar 27, 2013

R T |FrequhanneI |

Ref 105 dBpv #Atten 0 dB

Es

Mkr1 2.390 00 GHz
Center Freq
235000000 GHz

41.539 dBpY
Start Freq
231000000 GHz

Stop Freq
239000000 GHz

CF Step

5.00000000 hWHz
At hdan|
1

Freq Offset

0.00000000 Hz

Signal Track

On Off

Start 2.310 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)

—
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REPORT NO: 13U14860-1B
FCC ID: C3K1525

DATE: JUNE 13, 2013

IC: 3048A-1525

LOW CHANNEL RESTRICTED, PEAK, VERT

e Agilent 18:19:42 Mar 27, 2013

ET

|Fre§fChanneI |

Ref 105 dBpY #Atten 0 dB

Mkr1 2.390 00 GHz
55.71 dBpv

#Feak
Log

Center Freq
235000000 GHz

10

Start Freq
231000000 GHz

Stop Freq
239000000 GHz

jr CF Step

5.00000000 MHz
Auto Man

Freq Offset

0.00000000 Hz

Signal Track
On Off

Start 2.310 00 GHz

#Res BW 1 MHz #YBW 3 MHz

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)

—

LOW CHANNEL RESTRICTED, AVERAGE, VERT

d Agilent 18:20:14 Mar 27, 2013

ET

|Fre§fChanneI |

Ref 105 dBpY #Atten 0 dB

Mkr1 2.389 87 GHz
42.748 dBpY

G|
Log

Center Freq
235000000 GHz

10

Start Freq
231000000 GHz

Stop Freqg
239000000 GHz

CF Step
5.00000000 fMHz
NAuta tlan)

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 2.310 00 GHz
#Res BW 1 MHz

#YBW 3 MHz

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)

—
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DATE: JUNE 13, 2013

REPORT NO: 13U14860-1B
IC: 3048A-1525

FCC ID: C3K1525

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

@ Agilent 18:49:31 Mar 27, 2013 R T

Mkr1 2.499 092 5 GHz
51.84 dBpY

Frag/Channel

Center Freq
249175000 GHz
Start Freq

2 48350000 GHz
Stop Freq

2 50000000 GHz

. CF Step
> 1.65000000 hHz
At hdan|

Freq Offset
0.00000000 Hz

Signal Track

Ref 105 dBpv #Atten 0 dB

#Peak

On

Off

Start 2.483 500 0 GHz

#VBW 3 MHz

Stop 2.500 000 0 GHz
Sweep 1 ms (601 pts)

#Res BW 1 MHz

—

HIGH CHANNEL BANDEDGE, AVERAGE, HORIZ
- Agilent 13:49:58 Mar 27, 2013 R T

Frag/Channel

Mkr1 2.486 442 5 GHz

40.922 dBpY

Ref 105 dBpv #Atten 0 dB

Es

Center Freq
249175000 GHz

Start Freq
2 48350000 GHz

Stop Freq
250000000 GHz

CF Step
1.65000000 MHz

At hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Stop 2.500 000 0 GHz

Start 2.483 500 0 GHz
Sweep 1 ms (601 pts)

#Res BW 1 MHz

#VBW 3 MHz

—
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

HIGH CHANNEL BANDEDGE, PEAK, VERT
e Agilent 18:58:119 Mar 27, 2013 BT |Fre§fChanneI I

Mkr1 2.486 855 0 GHz
Ref 105 dBp #itten 0 dB 53.98 dBpY Center Frag
249175000 GHz
#Feak
Log
10 Start Freq
248350000 GHz
i Stop Freq
250000000 GHz

CF Step
1.65000000 hHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL BANDEDGE, AVERAGE, VERT
e Agilent 18:58:49 Mar 27, 2013 R T |Fre§fChanneI I

Mkr1 2.483 885 0 GHz
Ref 103 dBpv #Atten 0 dB 42.339 dBpv Center Freq
249175000 GHz
G|
Log
10 Start Freq
243350000 GHz
i Stop Freq
250000000 GHz

CF Step
1.65000000 tHz
Auta tlan)

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

HARMONICS AND SPURIOUS EMISSIONS

Low Channel, Horizontal

135

UL Fremont,5m Chamber A 27 Mar 2813 18:88: 41

adiaotediEmissions

roject 1 3ut48668
|Compony Mome : Micrasoft
pdel / Conflig:Accessory
pde:! TX G mgde Low chonnel
{Test Bng‘ i

85

4]
)]

~
n

)}
n

9]
ol

HLS
o

W

dBCulalt=/meter) Horizantal

Freguemncy [MH=z]

Forge [Hz] et REUVBH / fvg Tup Jueep Pls  #3upstode  Lotel Ronge [HHz] Det REH VEW / fivg Typ Sueep Pt #ipa/tode
1| BBE- | 300 FEAK 1IN 3/ LogrFur (Uiden)  Auta/Cpled 4080 1/MAIH Har izar

File: Low Abave IBHz.DAT
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

Low Channel, Vertical

UL Fremont,om Choamber A 27 Moar ZB13 18: 18841
‘ Radioted Emissioma
|Project :13didacg

ompony Nomg: Microsaft

pdel / Conflig!Acceszory

W0
[

pde: TX G mdde Low chonnel
| Test Bng‘ agoner

[ny]
)]

~
)]

)}
o

Jl
)]

S
(&)

dBCulolts/meter) Uertical

L
&)

Freguemcy [MH=]

Fonge [MHz] et REL UBA 7 fvg Typ Sueep Pts  #5psMode  Lotel Ronge [HHz1 Det  RBH  VBW / fvg Typ Sueep Pt #ips/Mode  Lobel

File:

Low_Abave |GHz.DAT
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

Low Channel, Data

Project: 13u14860

Company Name: Microsoft

Model / Config: Accessory

Mode: TX B mode low channel
Test By: T. Wagoner

FCC
Marker Test Meter T136ETS | T144 |Cable dB(uVolt| Part |Margin| FCC Part |Margin Margin |Height X
X Detector T160 BRF Polarity
No. Frequency| Reading 3117 | HP8449B |Factor s/meter)| 15C | (dB) |15C Peak| (dB) (dB) [em]
15.209
1097.677 | 54.76 PK 27.9 -38.7 3.1 0.3 47.36 | 53.97 | -6.61 74 -26.64
1331.252 | 54.04 PK 30.1 -38.1 3.3 0.4 49.74 | 53.97 | -4.23 74 -24.26
1564.826 | 52.48 PK 28.5 -37.7 3.6 0.6 47.48 | 53.97 | -6.49 74 -26.52
1632.775 | 51.81 PK 28.7 -37.6 3.6 0.6 47.11 | 53.97 | -6.86 74 -26.89
1700.724 50.5 PK 29.4 -37.5 3.7 0.6 46.7 53.97 | -7.27 74 -27.3
1152.885 [ 53.28 PK 28.7 -38.5 3.2 0.3 46.98 | 53.97 | -6.99 74 -27.02
1331.252 56.41 PK 30.1 -38.1 3.3 0.4 52.11 53.97 | -1.86 74 -21.89
1433.175 56.4 PK 29.5 -37.9 3.4 0.4 51.8 53.97 | -2.17 74 -22.2
1496.877 52.79 PK 28.9 -37.8 3.5 0.5 47.89 53.97 | -6.08 74 -26.11
1564.826 53.12 PK 28.5 -37.7 3.6 0.6 48.12 53.97 | -5.85 74 -25.88
1598.801 52.86 PK 28.3 -37.6 3.6 0.6 47.76 53.97 | -6.21 74 -26.24
2129.653 47.57 PK 31.6 -37 4.2 0.9 47.27 53.97 | -6.7 74 -26.73
3327.255 47.86 PK 329 -36.5 5.4 0.5 50.16 53.97 | -3.81 74 -23.84
FCC Part FCC
Test Meter T136ETS| T144 Cable | T160 |dB(uVolt 15C  [Margin| Part | Margin Margin|Azimuth |Height
X Detector NONE
Frequency| Reading 3117 |[HP8449B| Factor | BRF [s/meter)| 15.209 | (dB) 15C (dB) (dB) | [Degs] | [cm]
Avg Peak
1332.39 44.11 MAv1 30.1 -38.1 3.3 0.4 39.81 53.97 |[-14.16| 74 -34.19 39.81| 272 196 | Horz
1332.19 44.19 MAv1 30.1 -38.1 3.3 0.4 39.89 53.97 |[-14.08| 74 -34.11 39.89 | 335 197 | Vert
1431.3 44.49 MAv1 29.5 -37.9 3.4 0.4 39.89 53.97 [-14.08[ 74 -34.11 39.89 29 168 | Vert
3327.52 30.57 MAv1 32.9 -36.5 5.4 0.5 32.87 53.97 | -211| 74 -41.13 32.87 | 322 229 | Vert
PK - Peak detector
MAvV1 - KDB558074 v02 10.2.3.2/8.2.1 Option 1 Maximum RMS Average

Notes:

47.36 100 Horz
49.74 200 Horz
47.48 100 Horz
47.11 | 100 | Horz
46.7 100 Horz
46.98 | 200 | Vert
52,11 | 100 | Vert
51.8 100 [ Vert
47.89 | 100 | Vert
48.12 | 100 | Vert
47.76 | 100 | Vert
47.27 | 100 | Vert
50.16 | 100 | Vert

VI |IN|O|V|[_|[WIN |-

o|o|0o|0Co|Oo|Oo|O|O|OC|O|O|O|O

Polarity

There was no signal from EUT above the system noise floor up to 26 GHz.
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REPORT NO: 13U14860-1B

FCC ID: C3K1525

DATE: JUNE 13, 2013
IC: 3048A-1525

Mid Channel, Horizontal

27 Mor 2813

19:33:57

UL Fremont,5m Chamber A

adiated

roject 134

| Company MNoms
bdel / Confl
pde:! TX G md

| Test By:T.

Emi&&ioma
14868
IMicPOSDFt

g Accessary

de Mid channel

dBCulalt=/meter) Horizantal

Frequency [MH=z=z]

Forge [Hz]
1| BBE- | 300

et REUVBH / fvg Tup e

PEAK 1N

3 # LogrFur (Viden) At

P
a/Cpled
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REPORT NO: 13U14860-1B

FCC ID: C3K1525

DATE: JUNE 13, 2013
IC: 3048A-1525

Mid Channel, Vertical

27 Mor 2813

19:33:57

UL Fremont,5m Chamber A

adiated
roject 134

0
&)}

| Company MNoms

bdel 7/ Conf

4]
)]

| Test By:T.

Emi&&ioma

14868
‘Microsaft
g Accessary

pde:! TX G mdde Mid choannel

~
n

)}
n

9]
ol

HLS
o

dBlulolts/meter) Uerticol

LJ
)]

Frequency [MH=z=z]

Forge [Mz]

et REUVBH / fvg Tup

Jueep

Pls  #3upstode  Lotel Ronge [HHz] Det REH VEW

/ fvg Tup Sueep Pts

iwpsaitode

File: Mid Abave IBHz.DAT
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

Mid Channel, Data

Project : 13u14860

Company Name: Microsoft

Model / Config: Accessory

Mode: TX G mode Mid channel
Test By: T. Wagoner

FCC
Test Meter T136 ETS T144 | Cable dB(uVolt [Part 15C|Margin| FCC Part |Margin Margin
X Detector T160 BRF
Frequency| Reading 3117 | HP8449B |Factor s/meter) | 15.209 | (dB) [15C Peak| (dB) (dB)
Avg
1097.677 | 54.58 PK 27.9 -38.7 3.1 0.3 47.18 53.97 | -6.79 74 -26.82
1331.252 54.34 PK 30.1 -38.1 3.3 0.4 50.04 53.97 | -3.93 74 -23.96
1564.826 53.47 PK 28.5 -37.7 3.6 0.6 48.47 53.97 -5.5 74 -25.53
1632.775 51.23 PK 28.7 -37.6 3.6 0.6 46.53 53.97 | -7.44 74 -27.47
2783.662 45.44 PK 32.6 -36.7 4.8 0.9 47.04 53.97 | -6.93 74 -26.96
1152.885 | 54.21 PK 28.7 -38.5 3.2 0.3 47.91 53.97 | -6.06 74 -26.09
1331.252 57.43 PK 30.1 -38.1 3.3 0.4 53.13 53.97 | -0.84 74 -20.87
1433.175 55.64 PK 29.5 -37.9 3.4 0.4 51.04 53.97 | -2.93 74 -22.96
1496.877 | 53.06 PK 28.9 -37.8 3.5 0.5 48.16 53.97 | -5.81 74 -25.84
1564.826 52.77 PK 28.5 -37.7 3.6 0.6 47.77 53.97 -6.2 74 -26.23
1998.001 47.8 PK 31.9 -37.1 4 0.9 47.5 53.97 | -6.47 74 -26.5
4987.759 41.84 PK 33.9 -35.6 6.9 0.2 47.24 53.97 | -6.73 74 -26.76
FCC Part FCC
Test Meter Detector T136ETS| T144 Cable dB(uVolt 15C Margin | Part | Margin Margin[Azimuth |Height Polarity
Frequency| Reading 3117 | HP8449B| Factor | BRF [s/meter)| 15.209 (dB) 15C (dB) (dB) | [Degs] | [cm]
Avg Peak
1332.09 44.51 MAv1 30.1 -38.1 3.3 0.4 40.21 53.97 -13.76 74 -33.79 40.21 272 169 Horz
1331.59 47.63 MAv1 30.1 -38.1 3.3 0.4 43.33 53.97 -10.64 74 -30.67 43.33 173 Vert
1431.36 36.87 MAv1 29.5 -37.9 3.4 0.4 32.27 53.97 -21.7 74 -41.73 32.27 | 354 173 | Vert
PK - Peak detector
MAV1 - KDB558074 v02 10.2.3.2/8.2.1 Option 1 Maximum RMS Average

Polarity

47.18 100 Horz
50.04 200 Horz
48.47 100 Horz
46.53 100 Horz
47.04 200 Horz
47.91 200
53.13 100
51.04 100
48.16 100
47.77 100
47.5 100

n/a 100

O |IN|O || |WIN |-

e} o} o} o} o} o} (o} jo} (o} fo} (=)

=]
=~
)

Notes:

There was no signal from EUT above the system noise floor up to 26 GHz.

Page 131 of 185
UL CCS FORM NO: CCSUP4701H
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: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

High Channel, Horizontal
UL Fremont,5m Chambher A 27 Mar 2E813 18.56:.59

185

Radiated Emisaiona

Foject 113414860

ICompany Nomdg: Microsoft

bdel / CDmfigiﬁcceaaarg
pde: TX G mtdé High channel
agoner

dBlulValt=/meter) Horizontaol

Freguerncy [MH=]

Forge (MHz] Det  REWLBH / fvg Typ Sueep Pta  foupstode  Lobel Ronge [HHz] Det  REW VEW / fvg Typ Siggp Pis  tipsde  Lobel
1| BB | SRR PERE 1IN 3H / LogPur (iden)  Puto/Upled 43HA 1/HANH Har i

File: High Mbove 1GH= DAT
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

High Channel, Vertical

UL Fremont,5m Chamber A 27 Mar 2813 18:56:59

adiated Emi&&ioma

Foject 13414860

| Company Name: Microsoft

bdel / Conflig:Accessory
pde:TX €] mcdg High chonnel
{Test Bng‘ agoner

0
&)}

4]
)]

~
n

)}
n

9]
ol

HLS
o

dBlulolts/meter) Uerticol

LJ
)]

Frequency [MH=z=z]

Forge [Mz] et REUVBH / fvg Tup Jueep Pls  #3upstode  Lotel Ronge [HHz] Det REH VEW / fivg Typ Sueep Pt #ipa/tode

File: High Above 1GHz DAT
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

High Channel, Data

Project : 13u14860

Company Name: Microsoft

Model / Config: Accessory

Mode: TX G mode High channel
Test By: T. Wagoner

FCC Part
Marker Test Meter T136ETS| T144 dB(uVolts| 15C [Margin Margin Margin [Height
. Detector T160 BRF
No. Frequency| Reading 3117 |HP8449B r /meter) | 15.209 | (dB) (dB) (dB) [cm]
Avg
1165.626 | 51.53 PK 29 -38.5 | 3.2 0.3 45.53 5397 | -844 | 74 |-28.47
1331.252 54.2 PK 30.1 -38.1 3.3 0.4 49.9 53.97 | -4.07 74 -24.1
1564.826 | 52.62 PK 28.5 -37.7 | 3.6 0.6 47.62 53.97 | -6.35 74 |-26.38
1632.775 51 PK 28.7 -37.6 3.6 0.6 46.3 53.97 | -7.67 74 -27.7
1696.478 | 49.54 PK 29.4 -37.5 | 3.7 0.7 45.84 53.97 | -8.13 74 |-28.16
2775.169 45.15 PK 32.6 -36.7 4.8 0.9 46.75 53.97 | -7.22 74 | -27.25
1097.677 53.91 PK 27.9 -38.7 3.1 0.3 46.51 53.97 | -7.46 74 |-27.49
1152.885 | 53.37 PK 28.7 -38.5 | 3.2 0.3 47.07 53.97 | -6.9 74 |-26.93
1331.252 57.88 PK 30.1 -38.1 3.3 0.4 53.58 53.97 | -0.39 74 |-20.42
1433.175 | 55.46 PK 29.5 -37.9 | 3.4 0.4 50.86 53.97 | -3.11 74 |-23.14
1496.877 | 53.08 PK 28.9 -37.8 | 3.5 0.5 48.18 53.97 | -5.79 74 | -25.82
1564.826 52.53 PK 28.5 -37.7 3.6 0.6 47.53 53.97 | -6.44 74 | -26.47
4983.512 | 43.01 PK 33.9 -35.6 | 6.9 0.2 48.41 53.97 | -5.56 | 74 |[-25.59
FCC Part FCC
Test Meter Detector T136ETS| T144 Cable | T160 |dB(uVolts 15C Margin | Part |Margin Margin|Azimuth |Height Polarity
Frequency| Reading 3117 |HP8449B| Factor | BRF | /meter) | 15.209 (dB) 15C (dB) (dB) | [Degs] | [cm]
Avg Peak
1331.77 44.3 MAv1 30.1 -38.1 3.3 0.4 40 53.97 -13.97 74 -34 40 274 171 | Horz
1331.95 44.15 MAv1 30.1 -38.1 3.3 0.4 53.97 -14.12 74 340 178 Vert
1431.56 44.24 MAv1 29.5 -37.9 3.4 0.4 53.97 -14.33 74 211 190 | Vert
PK - Peak detector
MAvV1 - KDB558074 v02 10.2.3.2/8.2.1 Option 1 Maximum RMS Average

Polarity

45.53 100 Horz

49.9 100 Horz
47.62 100 | Horz

46.3 100 Horz
45.84 100 | Horz
46.75 200 Horz
46.51 100 [ Vert
47.07 200 | Vert
53.58 100 | Vert
50.86 100 | Vert
48.18 100 Vert
47.53 100 Vert

n/a 100 | Vert

V|0 ([N |H|W|N |-

ol o] (o} o} (o] o} o] o} jo} (o] o} (e}

=)
5
[

Notes:

There was no signal from EUT above the system noise floor up to 26 GHz.
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

10.4. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
@ Agilent 18:31:158 Mar 25, 2013 R T |Freg/Channel

Mkr1 2.389 73 GHz

Ref 105 dBpY #Atten 0 dB 59.76 dBp\ Center Freq
#Peak 2.35000000 GHz
Start Freq
2.31000000 GHz
Stop Freq
2.39000000 GHz

1|

CF Step
8.00000000 hHz
Auto hdan|

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

Swp

Start 2.310 D0 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WVBW 3 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
5 Agllent 18:31:55 Mar 26, 2013 R T [Ereq/Channel |

Mkr1 2.389 47 GHz
Ref 105 By #Atten 0 dB 44.985 dByY Center Freq
2.35000000 GHz
s

Start Freq

2.31000000 GHz

Stop Freq

2.38000000 GHz
CF Step

£.00000000 MHz
lAuto hdan|

Fraq Offset

0.00000000 Hz

Signal Track
Swp On Off

Start 2.310 D0 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WVBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

LOW CHANNEL RESTRICTED, PEAK, VERT
i Agilent 18:36:21 Mar 26, 2013 F T |Freg/Channel

Mkr1 2.389 87 GHz

Ref 105 dBpv #Atten 0 dB 5577 dBpY Center Freq
#Peak 235000000 GHz
Loy

10 Start Freq
dB/ 231000000 GHz
Offst

9.4

dB Stop Freq
DI 239000000 GHz

74.0
dBpv i CF Step

5.00000000 MHz
Lysv Auto Man|

V1 32 Freq Offset
0.00000000 Hz

Signal Track
Swp On Off

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz H#VBW 3 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, VERT
i Agilent 13:38:54 Mar 25, 2013 R T [Freg/Channel |

Mkr1 2.389 73 GHz

Ref 105 dByv/ #Atten 0 dB 42,554 dByY Center Freq
i 2,35000000 GHz

Log

10 Start Freg
dB/ 2.31000000 GHz
Offst

9.4
dB Stop Freq

DI 2.39000000 GHz

54.0
dBpv CF Step

£.00000000 MHz
Phvg Auto Man|
100 3

V1 32 Freq Offset
0.00000000 Hz

Signal Track

Swp On Off

Start 2.310 00 GHz Stop 2.390 00 GHz
#Res BW 1 MHz H#VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 13U14860-1B
FCC ID: C3K1525

DATE: JUNE 13, 2013
IC: 3048A-1525

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

T Agilent 18:44:01 Mar 25, 2013

R T

Frag/Channel

Ref 105 dBpv #Atten 0 dB

Mkr1 2.483 857 5 GHz
54.87 dBpY

#Peak

Center Freq
249175000 GHz
Start Freq

2 48350000 GHz
Stop Freq

2 50000000 GHz

CF Step
1.65000000 hHz
At hdan|

Start 2.483 500 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 2.500 000 0 GHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

HIGH CHANNEL BANDEDGE, AVERAGE, HORIZ

e Agilenf 18:44:45 Mar 26, 2013

R T

Frag/Channel

Ref 105 dBpv

#htten 0 dB

Mkr1 2.483 637 5 GHz
43.013 dBpY

Es

Center Freq
249175000 GHz
Start Freq

2 48350000 GHz
Stop Freq

2 50000000 GHz

CF Step
1.65000000 hHz
At hdan|

Start 2.483 500 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 2.500 000 0 GHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

HIGH CHANNEL BANDEDGE, PEAK, VERT
e Agilent 18:49:59 Mar 26, 2013 BT |Fre§fChanneI I

Mkr1 2.484 820 0 GHz

Ref 105 dBp #itten 0 dB 53.71 dBpY Center Frag
#Peak 249175000 GHz
Log

10 Start Freq
dB/ 248350000 GHz
Offst

9.6

dB Stop Freq
D1 250000000 GHz

74.0
dBpv CF Step

1.65000000 hHz
Lyaw Auto Man

1 52 Freq Offset
0.00000000 Hz

Signal Track

Swep On Off

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL BANDEDGE, AVERAGE, VERT
e Agilent 18:50:29 Mar 26, 2013 R T |Fre§fChanneI I

Mkr1 2.483 940 0 GHz

Ref 105 dBpv #Atten 0 dB 42.271 dBpv Center Freqg

249175000 GHz
G|
Log
10 Start Freq
dB/ 2 48350000 GHz
Offst
9.5
dB Stop Freqg
DI 2 50000000 GHz

54.0
dBpv CF Step

1.65000000 MHz
Py Auto Man|

100
1 52 Freq Offset
0.00000000 Hz

Signal Track
Swep On Off

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

Page 138 of 185
UL CCS FORM NO: CCSUP4701H
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: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

HARMONICS AND SPURIOUS EMISSIONS

Low Channel, Horizontal
UL Fremont,5m Chambher A 27 Mar 2E813 268 21.57

185

Radiated Emisaiona

roject 13014868

95 ! : : :nm;cmg Nome: Microsoft

i : : bdel / CDmfigiﬁcceaaarg
pde! TX N made |low channel
{Test By T, cxgbmer-

[0 4]
o]

~J
o

[
]

N
1

dBlulValt=/meter) Horizontaol
Jl
o

L
o]

Freguerncy [MH=]

Forge (MHz] Det  REWLBH / fvg Typ Sueep Pta  foupstode  Lobel Ronge [HHz] Det  REW VEW / fvg Typ Siggp Pis  tipsde  Lobel
1| BB | SRR PERE 1IN 3H / LogPur (iden)  Puto/Upled 43HA 1/HANH Har i

File: Low_Abave IBHz.DAT
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REPORT NO: 13U14860-1B

FCC ID: C3K1525

DATE: JUNE 13, 2013
IC: 3048A-1525

Low Channel, Vertical

27 Mor 2813

2B8:21:57

UL Fremont,5m Chamber A

adiated
roject 134

0
&)}

| Company MNoms

bdel 7/ Conf

4]
)]

| Test By:T.

Emi&&ioma
14868

1Micwoacft
g Accessary

pde:! TX N mdde low choannel

~
n

)}
n

9]
ol

HLS
o

dBlulolts/meter) Uerticol

LJ
)]

Frequency [MH=z=z]

Forge [Mz]

et REUVBH / fvg Tup

Jueep

Pls  #3upstode  Lotel Ronge [HHz] Det REH VEW

/ fvg Tup Sueep Pts

iwpsaitode

File: Low Abave IBHz.DAT
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

Low Channel, Data

Project : 13u14860

Company Name: Microsoft

Model / Config: Accessory

Mode: TX N mode low channel
Test By: T. Wagoner

FCC Part
Test Meter T136 ETS T144 |Cable dB(uVolts 15C  |Margin Margin Margin X
X Detector T160 BRF Polarity
Frequency| Reading 3117 | HP8449B |Factor /meter) | 15.209 | (dB) (dB) (dB)
Avg
1097.677 54.19 PK 27.9 -38.7 3.1 0.3 46.79 53.97 -7.18 74 |-27.21
1335.498 53.85 PK 30.1 -38.1 3.3 0.4 49.55 53.97 -4.42 74 |-24.45
1564.826 52.77 PK 28.5 -37.7 3.6 0.6 47.77 53.97 -6.2 74 |-26.23
1628.529 50.7 PK 28.6 -37.6 3.6 0.6 45.9 53.97 -8.07 74 -28.1
1063.702 54.2 PK 28 -38.7 3.1 0.3 46.9 53.97 -7.07 74 -27.1
1195.353 54.06 PK 29.4 -38.4 3.2 0.3 48.56 53.97 -5.41 74 |-25.44
1331.252 58.37 PK 30.1 -38.1 3.3 0.4 54.07 53.97 0.1 74 |-19.93
1428.928 | 55.46 PK 29.5 -37.9 3.4 0.4 50.86 53.97 | -3.11| 74 |-23.14
1501.124 52.9 PK 28.9 -37.7 3.5 0.5 48.1 53.97 -5.87 74 -25.9
1560.58 52.66 PK 28.5 -37.7 3.6 0.6 47.66 53.97 | -631| 74 |-26.34
2129.653 46.96 PK 31.6 -37 4.2 0.9 46.66 53.97 -7.31 74 |-27.34
FCC Part FCC
Test Meter T136ETS| T144 Cable | T160 [dB(uVolts/ 15C Margin | Part [Margin Margin|Azimuth[Height X
X Detector Polarity
Frequency| Reading 3117 | HP8449B| Factor | BRF [ meter) 15.209 (dB) 15C (dB) (dB) | [Degs] | [em]
Avg Peak
1331.8 41.86 MAv1 30.1 -38.1 3.3 0.4 37.56 53.97 -16.41 74 |-36.44 37.56 16 108 Horz
1331.47 51.03 MAv1 30.1 -38.1 3.3 0.4 46.73 53.97 -7.24 74 |-27.27 46.73 125 Vert
1431.51 49 MAv1 29.5 -37.9 3.4 0.4 44.4 53.97 -9.57 74 -29.6 44.4 220 110 Vert
PK - Peak detector
MAV1 - KDB558074 v02 10.2.3.2/8.2.1 Option 1 Maximum RMS Average

46.79 | 100 | Horz
49.55 [ 200 | Horz
47.77 | 100 | Horz

45.9 100 Horz

46.9 200 | Vert
48.56 | 200 | Vert
54.07 | 100 | Vert
50.86 | 100 | Vert

48.1 100 | Vert
47.66 100 Vert
46.66 | 100 | Vert

[(= Kool RN Kol KU, ) N NUVT SN § o

o|lo|o|o|o|o|o|o|Oo|O|O

Notes:

There was no signal from EUT above the system noise floor up to 26 GHz.
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

Mid Channel, Horizontal

UL Fremont,om Choamber A 27 Moar ZB13 2H0.47 .21
| ‘ ' Radioted Emissioma
|Project :13didaea

ompony NamEIMiCPDSDFt

pdel / Conflig!Acceszory

pde: Tx N made Mid chonnel
| Test Bng‘ agoner

dBlulalt=/meter) Horizontal

Freguemcy [MH=]

Fonge [MHz] let  RBL UBA 7 fvg Tup Sugep Pts  #5psMode  Lotel Ronge [HHz1 Det  RBH  VBW / fvg Typ Sueep Pt #ips/Mode  Lobel
11 BBe- | oeaa PEAEIN - 3/ LogPur (Videa)  Puto/Cpled 4380 1/MAKH Hor izar

File: Mid Above |GHz.DAT
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REPORT NO: 13U14860-1B

FCC ID: C3K1525

DATE: JUNE 13, 2013
IC: 3048A-1525

Mid Channel, Vertical

27 Mor 2813

284721

UL Fremont,5m Chamber A

adiated

roject 134

0
&)}

| Company MNoms

bdel 7/ Conf

4]
)]

| Test By:T.

Emi&&ioma

14868
‘Microsaft
g Accessary

pde:! Tx N mdde Mid choannel

~
n

)}
n

9]
ol

HLS
o

dBlulolts/meter) Uerticol

LJ
)]

Frequency [MH=z=z]
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

Mid Channel, Data

Project: 13u14860

Company Name: Microsoft

Model / Config: Accessory

Mode: Tx N mode Mid channel
Test By: T. Wagoner

FCC Part FCC
Marker Test Meter T136ETS| T144 | Cable dB(uVolts| 15C |Margin Margin Margin |Height
. Detector T160 BRF
No. Frequency| Reading 3117 |HP8449B | Factor /meter) | 15.209 | (dB) | 15C (dB) (dB) [cm]
Avg
1097.677 53.94 PK 27.9 -38.7 3.1 0.3 46.54 53.97 | -7.43 74 | -27.46
1331.252 | 53.95 PK 30.1 -38.1 3.3 0.4 49.65 53.97 | -4.32 | 74 |[-24.35
1564.826 | 52.23 PK 28.5 -37.7 3.6 0.6 47.23 53.97 | -6.74 | 74 |-26.77
1632.775 51.43 PK 28.7 -37.6 3.6 0.6 46.73 53.97 | -7.24 74 |-27.27
1696.478 50.19 PK 29.4 -37.5 3.7 0.7 46.49 53.97 | -7.48 74 |-27.51
2787.909 45.5 PK 32.6 -36.7 4.8 0.9 47.1 53.97 | -6.87 74 -26.9
1331.252 57.67 PK 30.1 -38.1 3.3 0.4 53.37 53.97 -0.6 74 |-20.63
1433.175 55.75 PK 29.5 -37.9 3.4 0.4 51.15 53.97 | -2.82 74 |-22.85
1501.124 53.92 PK 28.9 -37.7 3.5 0.5 49.12 53.97 | -4.85 74 |-24.88
1564.826 52.82 PK 28.5 -37.7 3.6 0.6 47.82 53.97 | -6.15 74 |-26.18
4996.253 44.16 PK 33.9 -35.6 6.9 0.2 49.56 53.97 | -4.41 74 |-24.44
FCC Part FCC
Test Meter Detector T136ETS | T144 Cable | T160 [dB(uVolts 15C Margin [ Part [Margin Margin|Azimuth |Height Polarity
Frequency| Reading 3117 |HP8449B| Factor | BRF | /meter) 15.209 (dB) 15C (dB) (dB) | [Degs] | [cm]
Avg Peak
1331.61 44.6 MAv1 30.1 -38.1 3.3 0.4 40.3 53.97 -13.67 74 -33.7 40.3 274 209 Horz
1331.51 49.52 MAv1 30.1 -38.1 3.3 0.4 45.22 53.97 -8.75 74 |-28.78 45.22 331 163 Vert
1432.02 37.82 MAv1 29.5 -37.9 3.4 0.4 33.22 53.97 -20.75 74 |-40.78 33.22 281 177 Vert
1499.88 46.87 MAv1 28.9 -37.8 3.5 0.5 41.97 53.97 -12 74 |-32.03 41.97 127 Vert
4990.41 26.98 MAv1 33.9 -35.6 6.9 0.2 32.38 53.97 -21.59 74 |-41.62 n/a 72 Vert
PK - Peak detector
MAVv1 - KDB558074 v02 10.2.3.2/8.2.1 Option 1 Maximum RMS Average

Polarity

46.54 100 Horz
49.65 200 Horz
47.23 100 Horz
46.73 100 Horz
46.49 100 Horz
47.1 200 Horz
53.37 100 Vert
51.15 100 Vert
49.12 100 Vert
47.82 100 Vert

n/a 100 Vert

V| |N[O( | |W|N |-

o|Oo|Oo|Oo|O|0O|O|O|O|O

=]
~
)

Notes:

There was no signal from EUT above the system noise floor up to 26 GHz.
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

High Channel, Horizontal
UL Fremont,5m Chambher A 27 Mar 2E813 21:13:.18

185

Radiated Emisaiona

Foject 113414860

ICompany Nomdg: Microsoft

bdel / CDmfigiﬁcceaaarg
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Forge (MHz] Det  REWLBH / fvg Typ Sueep Pta  fpstode  Lobel Ronge [HHz] Det  REW VEW / fvg Typ Siggp Pis  tipsde  Lobel
1| BB | SRR PERE 1IN 3H / LogPur (iden)  Puto/Cpled 481 1/HANH Har i

File: High Mbove 1GH= DAT
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REPORT NO: 13U14860-1B

FCC ID: C3K1525

DATE: JUNE 13, 2013
IC: 3048A-1525

High Channel, Vertical

27 Mor 2813

21:13:18

UL Fremont,5m Chamber A

adiated

roject 134
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bdel 7/ Conf
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{Test By:T. Uagoner
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Pts
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File: High Above 1GHz DAT
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

High Channel, Data

Project: 13u14860

Company Name: Microsoft

Model / Config: Accessory

Mode: Tx N mode High channel
Test By: T. Wagoner

FCC Part
Marker Test Meter T136ETS| T144 [Cable dB(uVolt 15C
No. Frequency| Reading Detector 3117 |HP8449B(Factor T160BRF s/meter)| 15.209
Avg
1097.677 54.57 PK 27.9 -38.7 3.1 0.3 47.17 53.97 3 74
1165.626 | 52.27 PK 29 -38.5 3.2 0.3 46.27 53.97 g 74
1331.252 | 53.68 PK 30.1 -38.1 3.3 0.4 49.38 53.97 74
1564.826 53.41 PK 28.5 -37.7 3.6 0.6 48.41 53.97 74
1628.529 51.89 PK 28.6 -37.6 3.6 0.6 47.09 53.97 74
1993.755 | 47.48 PK 31.9 -37.1 4 0.9 47.18 53.97 74
2787.909 44.8 PK 32.6 -36.7 | 4.8 0.9 46.4 53.97 74
1097.677 53.53 PK 27.9 -38.7 3.1 0.3 46.13 53.97 74
1165.626 53.32 PK 29 -38.5 3.2 0.3 47.32 53.97 74
1331.252 | 57.99 PK 30.1 -38.1 3.3 0.4 53.69 53.97 74
1428.928 | 55.43 PK 29.5 -379 | 34 0.4 50.83 53.97 74
1496.877 52.39 PK 28.9 -37.8 3.5 0.5 47.49 53.97 X 74
1560.58 52.73 PK 28.5 -37.7 3.6 0.6 47.73 53.97 74
3331.501 45.7 PK 32.9 -36.5 5.4 0.5 48 53.97 74
4987.759 | 41.86 PK 33.9 -35.6 | 6.9 0.2 47.26 53.97 74
FCC Part
Test Meter Detector TI36ETS| T144 Cable | T160 |dB(uVolt 15C Margin Margin Margin|Azimuth [Height Polarity
Frequency| Reading 3117 |[HP8449B| Factor | BRF |s/meter)| 15.209 (dB) (dB) (dB) | [Degs] | [cm]
Avg
1325.13 36.49 MAv1 30.2 -38.1 3.3 0.4 32.29 53.97 -21.68 -41.71 32.29 92 167 Horz
1332.61 43.18 MAv1 30.1 -38.1 3.3 0.4 38.88 53.97 -15.09 -35.12 38.88 175 Vert
1431.19 48.85 MAv1 29.5 -37.9 3.4 0.4 44.25 53.97 -9.72 -29.75 44.25 221 124 | Vert
PK - Peak detector
MAVv1 - KDB558074 v02 10.2.3.2/8.2.1 Option 1 Maximum RMS Average

Polarity

100 Horz
200 Horz
200 Horz
100 Horz
100 Horz
200 Horz
200 Horz
100 | Vert
200 Vert
100 | Vert
100 | Vert
100 | Vert
100 Vert
48 200 | Vert
n/a 100 | Vert

V(N[ |W|N |-

o|o|Oo|Oo|O|O|O|O|O|O|O|O|O|OC

=)
~
[

Notes:

There was no signal from EUT above the system noise floor up to 26 GHz.
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

10.5. TX ABOVE 1 GHz 802.11a MODE IN THE 5.8 GHz BAND

HARMONICS AND SPURIOUS EMISSIONS

Low Channel, Horizontal

UL Fremont,5m Chamber A 29 Mar 2813 15:29: 28

11a

Rodioted Emissians

FProject 13414860

“|Compouny Nome: Micrasoft

Model / Contlig:Accessory
Mode: Tx 1o made Low Chonnel
- Test By T. UWagoner

J
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an}
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=
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=
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=

I
[N

dBlulolts/meter) Horizontal

L
&

Freqguermcy [MH=]

Fonge [HHz] Det  RBU UBA 7 fvg Typ Sizep Ptz #Gupsitode  Lokel Ronge [HHz] Det  RBH  UBW 7 fvg Typ Sieep Fts  Fiups/Hode
11 BBE-TEE PEAE 1N 3/ Log-Pur (Videa)  Pute/Cpled 2080 1/MAKH Hor izar

File: 11a Low.DAT
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

Low Channel, Vertical

UL Fremaont,om Chaoamber A 29 Moar ZH13 15:29. 28

Radioted Emissions

Frojest 13014860

“|Compony MNome:Microsoft

Model / Contlig: Accessory
Mode: Tx 11o mode Low Chonnel
~|Test By:T. UWagoner

a0
[&N]

~J
[N

9]
=

I
=

dBlulaltz=/meter) Uertical
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1]
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Frequerncy [MH=1

Forge [Hz] Det  REWLBW / fvg Typ ugep Pta s Mode  Lobel Ronge [HHz1 Dot REH VB / fvg Typ Sugep Pis  ipsitods

File: 11a_Low.DAT
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

Low Channel, Data

Project : 13u14860

Company Name: Microsoft

Model / Config: Accessory

Mode: Tx 11a mode Low Channel
T. Wagoner

T136Ant | T144 E-Fields . E-Fields
Test Meter T159 BRF | dB(uVolt Margin
[dBuV/m [dBuV/m

Detector| Factor | Preamp
F Readi dB t dB
requency| Reading (dB/m] | Gain [dB] [dB] |s/meter) - Avg (dB) ]- Peak

1164.918 52.66 PK 28.9 -38.5 . 0 46.26 53.97 -7.71 74 -27.74 | 100 Horz
1629.985 51.74 PK 28.6 -37.6 . 0 46.34 53.97 -7.63 74 -27.66 | 200 Horz
1333.133 56.17 PK 30.1 -38.1 . 0 51.47 53.97 -2.5 74 -22.53 100 Vert
2497.451 48.62 PK 32.6 -36.8 . 0.1 49.02 53.97 -4.95 74 -24.98 | 100 Vert
Test Meter T136Ant) T144 Cable dB(uVolt E-Fields Margin E-Fields Margin [Azimuth|Height
Frequency| Reading Detector| Factor | Preamp | Factor s/meter) [dBuV/m (dB) [dBuV/m (dB) (Degs] | [cm]
[dB/m] |Gain [dB]| [dB] - Avg ] - Peak
1331.55 49.9 AD1 30.1 -38.1 3.3 0 45.2 53.97 -8.77 74 -28.8 247 101 Vert
2498.09 33.79 AD1 32.6 -36.8 4.5 0.1 34.19 53.97 -19.78 74 -39.81 237 106 Vert
PK - Peak detector

AD1 - KDB 789033 v01r02 G)6) Method: AD Primary Power Average
Notes:

Margin

(dB) Polarity

Polarity

1) The PK limit of 74 dBuV/m and the AVG limit of 54 dBuV/m only apply in restricted bands,
outside restricted bands the limit is 68.3dBuV/m (-27dBm/MHz eirp). The plots and discrete
measurements all show peak emissions are below 54dBuV/m from 1- 10 GHz, above 10 GHz
emissions exceed the 54dBuV/m but are below 68dBuV/m.

2) There was no signal from EUT above the system noise floor up to 40 GHz.
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REPORT NO: 13U14860-1B
FCC ID: C3K1525

DATE: JUNE 13, 2013
IC: 3048A-1525

Mid Channel, Horizontal

UL Fremaont,om Chaoamber A

29 Mor 2813

168682

1y

Radioted Emissions
Frojest 13014860

"~ |Compony MNome: Micrasoft
Model / Contlig: Accessory
Mode: Tx 1o mode Mid Chonnel

~|Test By:T. UWagoner

dBCulolts/meter) Horizontaol

Freqguenc

y LMH=]

Forge [Hz] Dot REWLBW / fvg Typ ugep Pta s tiode  Lobel
1 | BB TERR PERE IN 3K/ Log-Pur (iden)  Puto/Upled 2088 1/HANH Har i

Ronge [HHz1 Dot REH VB / fvg Typ Sugep Pis

Hinps/tods

File: 11a_Mid.DAT
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

Mid Channel, Vertical

UL Fremaont,om Chaoamber A 29 Moar ZH13 16:88. 82

Radioted Emissions

Frojest 13014860

"~ |Compony MNome: Micrasoft

Model / Contlig: Accessory
Mode: Tx 1o mode Mid Chonnel
~|Test By:T. UWagoner

a0
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[N
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=

I
=

dBlulaltz=/meter) Uertical
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=

1]
[an]

Frequerncy [MH=1

Forge [Hz] Det  REWLBW / fvg Typ ugep Pta s Mode  Lobel Ronge [HHz1 Dot REH VB / fvg Typ Sugep Pis  ipsitods

File: 11a_Mid.DAT
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

Mid Channel, Data

Project: 13u14860

Company Name: Microsoft

Model / Config: Accessory

Mode: Tx 11a mode Mid Channel
Test By: T. Wagoner

T136 Ant| T144 |Cable E-Fields . E-Fields . .
Marker Test Meter T159 BRF | dB(uVolt Margin Margin [Height
No Frequency| Readin Detector| Factor | Preamp |Factor (dB] s/meter) [dBuV/m (dB) [dBuV/m (dB) [cm]

: quency & [dB/m] |Gain [dB]| [dB] 1-Avg ]- Peak
1164.918 52.98 PK 28.9 -38.5 3.2 0 46.58 53.97 -7.39 74 -27.42 100 Horz
1329.835 56.93 PK 30.2 -38.1 3.3 0 52.33 53.97 -1.64 74 -21.67 | 100 Vert
3 2500.75 48.21 PK 32.6 -36.8 4.5 0 48.51 53.97 -5.46 74 -25.49 100 Vert

T136 Ant| T144 Cable | T159 E-Fields X E-Fields
Test Meter dB(uVolt Margin
[dBuV/m

Frequency| Reading Detector| Factor | Preamp | Factor BRF s/meter) [dBuV/m (dB)
[dB/m] |Gain [dB]| [dB] [dB] ]-Avg ] - Peak
1330.92 44.71 AD1 30.1 -38.1 3.3 0 40.01 53.97 -13.96 74 -33.99 252 102 | Vert
PK - Peak detector
AD1 - KDB 789033 v01r02 G)6) Method: AD Primary Power Average

Notes:

Polarity

Margin |Azimuth [Height

(dB) (Degs] | [cm] Polarity

1) The PK limit of 74 dBuV/m and the AVG limit of 54 dBuV/m only apply in restricted bands,
outside restricted bands the limit is 68.3dBuV/m (-27dBm/MHz eirp). The plots and discrete
measurements all show peak emissions are below 54dBuV/m from 1- 10 GHz, above 10 GHz
emissions exceed the 54dBuV/m but are below 68dBuV/m.

2) There was no signal from EUT above the system noise floor up to 40 GHz.
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013

FCC ID: C3K1525

IC: 3048A-1525

High Channel, Horizontal

UL Fremont,5m Chambher A 29 Mar Z2@813 16:25:54

Rodioted Emissions
PFDJBDt c13u14868

" |Compony Nome:Microsoft
Model / Contig Accessory
Mode: Tx 11a made High Chonnel

-~ Test By T. Wagoner

Fenge [Mz]
1| BBE-ThER

Det REU VBN / fvg Tup Sueep Pls  #3upstode  Lotel Ronge [HHz] et REH VBW / fivg Tuyp Sueep Pt $ips/Mode

PEAK 1N

3 # LogFur (Viden)  PutoCpled 2089 1/HANH Har izor

File: 11a_High DAT
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

High Channel, Vertical

UL Fremaont,om Chaoamber A 29 Moar ZH13 165:25:54

Radioted Emissions

Frojest 13014860

"~ |Compony MNome: Micrasoft

Model / Contlig: Accessory
Mode:Tx 11a made High Chonnel
~|Test By:T. UWagoner

a0
[&N]

~J
[N

9]
=

I
=

dBlulaltz=/meter) Uertical
[m)}
=

1]
[an]

Frequerncy [MH=1

Forge [Hz] Det  REWLBW / fvg Typ ugep Pta s Mode  Lobel Ronge [HHz1 Dot REH VB / fvg Typ Sugep Pis  #ipstode  Lobel

File: 11a_High.DAT

Page 155 of 185

UL CCS FORM NO: CCSUP4701H
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: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

High Channel, Data

Project: 13u14860

Company Name: Microsoft

Model / Config: Accessory

Mode: Tx 11a mode High Channel
Test By: T. Wagoner

Marker Test Meter T136Ant| T144 Cable T159 BRF | dB(uVolt E-Fields Margin E-Fields Margin [Height
No. Frequency| Reading Detector| Factor | Preamp |Factor [dB] s/meter) [dBuV/m (dB) [dBuV/m (dB) [cm]
[dB/m] [Gain [dB]| [dB] ]-Avg ] - Peak
1168.216 53.05 PK 29 -38.5 3.2 0 46.75 53.97 -7.22 74 -27.25 | 100 Horz
2 1329.835 55.23 PK 30.2 -38.1 3.3 0 50.63 53.97 -3.34 74 -23.37 | 100 Vert
3 2500.75 47.64 PK 32.6 -36.8 4.5 0 47.94 53.97 -6.03 74 -26.06 | 100 Vert
Test Meter T136Ant| Ti44 Cable | T159 dB(uVolts E-Fields Margin E-Fields Azimuth|Height X
Detector| Factor | Preamp | Factor | BRF [dBuV/m [dBuV/m Polarity
(de/m] |Gain )| [de] | (@8] | /™7 | -ave | ¥ |- peak [Degs] | [cm]
1331.78 38.29 AD1 30.1 -38.1 3.3 0 33.59 53.97 -20.38 74 223 179 Vert
PK - Peak detector

AD1 - KDB 789033 v01r02 G)6) Method: AD Primary Power Average
Notes:

Polarity

Frequency| Reading

1) The PK limit of 74 dBuV/m and the AVG limit of 54 dBuV/m only apply in restricted
bands, outside restricted bands the limit is 68.3dBuV/m (-27dBm/MHz eirp). The plots and
discrete measurements all show peak emissions are below 54dBuV/m from 1- 10 GHz,
above 10 GHz emissions exceed the 54dBuV/m but are below 68dBuV/m.

2) There was no signal from EUT above the system noise floor up to 40 GHz.
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

10.6. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.8 GHz BAND

HARMONICS AND SPURIOUS EMISSIONS

Low Channel, Horizontal

UL Fremaont,om Chaoamber A 1 Apr 2013 #9.648: 32

Radioted Emizssions

Project 13014860

“|Compony MNome:Microsoft
Model / Contig:Accessory
Mode: Tx 11in made Low Chonne
~|Test By:T. Wagoner

a0
[&N]
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&
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=)

U1
=

dBCulolts/meter) Horizontol

N
=

1]
[an]

Frequerncy [MH=1

Fonge (Mz] Dot REWLEW / fvg Typ Sugep Pta s tode  Lobel Ronge [HHz] Dt REW WEW / fvg Typ Siegp Pts  #ipsiode  Lobel
1 | BB TERR PERE IN 3K/ Log-Pur (iden)  Puto/Upled 2088 1/HANH Har i

File: 11n_Low.DAT
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

Low Channel, Vertical

UL Fremaont,om Chaoamber A 1 Apr 2013 #9.48: 32

Radioted Emissions

Frojest 13014860

“|Compony MNome:Microsoft

Model / Contlig: Accessory
Mode: Tx 11n mode Low Chonnel
~|Test By:T. UWagoner

a0
[&N]

~J
[N

9]
=

I
=

dBlulaltz=/meter) Uertical
[m)}
=

1]
[an]

Frequerncy [MH=1

Forge [Hz] Det  REWLBW / fvg Typ ugep Pta s Mode  Lobel Ronge [HHz1 Dot REH VB / fvg Typ Sugep Pis  ipsitods

File: 11n_Low.DAT

Page 158 of 185

UL CCS FORM NO: CCSUP4701H
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: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

Low Channel, Data

Project: 13u14860

Company Name: Microsoft

Model / Config: Accessory

Mode: Tx 11n mode Low Channel
Test By: T. Wagoner

Marker Test Meter T136Ant| T144 T159 BRF | dB(uVolt E-Fields Margin E-Fields Margin [Height
[dBuV/m g [dBuV/m g g

. Detector| Factor | Preamp
No. F Read dB t dB dB
o.  |Frequency Reading [dB/m] | Gain [dB] [dB] |s/meten) |y e | (9B | peak | (4B) | [em)

1458.471 53.98 PK 29.3 -37.8 48.98 53.97 -4.99 74 -25.02 100 Horz
1999.4 48.86 PK 319 -37.1 47.66 53.97 -6.31 74 -26.34 | 200 Horz
3325.337 46.81 PK 329 -36.5 48.61 53.97 -5.36 74 -25.39 | 100 Horz
1333.133 55.71 PK 30.1 -38.1 51.01 53.97 -2.96 74 -22.99 | 100 Vert
1432.084 55.03 PK 29.5 -37.9 50.03 53.97 -3.94 74 -23.97 | 100 Vert
1458.471 55.4 PK 29.3 -37.8 50.4 53.97 -3.57 74 -23.6 100 Vert
1501.349 53.54 PK 28.9 -37.7 48.24 53.97 -5.73 74 -25.76 | 100 Vert
3325.337 48.84 PK 329 -36.5 50.64 53.97 -3.33 74 -23.36 | 100 Vert
5752.924 46.44 PK 34.7 -35.5 53.24 53.97 -0.73 74 -20.76 | 200 Vert
T136 Ant| T144 Cable E-Fields i E-Fields X . X
Test Meter dB(uVolt Margin Margin |Azimuth|Height
Frequency| Reading Detector| Factor | Preamp | Factor s/meter) [dBuV/m (dB) [dBuV/m (dB) (Degs] | [cm]
[dB/m] |Gain [dB]| [dB] ]-Avg ] - Peak
1465.53 34.5 AD1 29.2 -37.8 3.5 29.4 53.97 -24.57 74 -44.6 131 381 Horz
1331.13 42.74 AD1 30.1 -38.1 3.3 38.04 53.97 -15.93 74 -35.96 199 Vert
1431.54 41.71 AD1 29.5 -37.9 3.4 36.71 53.97 -17.26 74 -37.29 185 177 Vert
1463.73 36.96 AD1 29.2 -37.8 3.5 31.86 53.97 -22.11 74 -42.14 129 Vert
3326.06 32.36 AD1 32.9 -36.5 5.4 34.16 53.97 -19.81 74 -39.84 218 227 Vert
5758.02 26.17 AD1 34.7 -35.5 7.5 X 32.97 53.97 -21 74 -41.03 45 146 Vert
PK - Peak detector
AD1 - KDB 789033 v01r02 G)6) Method: AD Primary Power Average

Polarity

o|o|o|o|o|o|o|o

V[N || ]|[WIN |-

o
i

Polarity

Notes:

1) The PK limit of 74 dBuV/m and the AVG limit of 54 dBuV/m only apply in restricted bands,
outside restricted bands the limit is 68.3dBuV/m (-27dBm/MHz eirp). The plots and discrete
measurements all show peak emissions are below 54dBuV/m from 1- 10 GHz, above 10 GHz
emissions exceed the 54dBuV/m but are below 68dBuV/m.

2) There was no signal from EUT above the system noise floor up to 40 GHz.
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REPORT NO: 13U14860-1B
FCC ID: C3K1525

DATE: JUNE 13, 2013
IC: 3048A-1525

Mid Channel, Horizontal

UL Fremaont,om Chaoamber A

| Apr 213

H9:47: 11

1y

Radioted Emissions
Frojest 13014860

“|Compony MNome:Microsoft
Model / Contlig: Accessory
Mode: Tx 11n mode Mid Chonnel

~|Test By:T. UWagoner

dBCulolts/meter) Horizontaol

Freqguenc

y LMH=]

Forge [Hz] Dot REWLBW / fvg Typ ugep Pta s tiode  Lobel
1 | BB TERR PERE IN 3K/ Log-Pur (iden)  Puto/Upled 2088 1/HANH Har i

Ronge [HHz1 Dot REH VB / fvg Typ Sugep Pis

Hinps/tods

File: 11n_Mid.DAT
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

Mid Channel, Vertical

UL Fremaont,om Chaoamber A 1 Apr 2013 H3:47: 11

Radioted Emissions

Frojest 13014860

“|Compony MNome:Microsoft

Model / Contlig: Accessory
Mode: Tx 11n mode Mid Chonnel
~|Test By:T. UWagoner

a0
[&N]

~J
[N

9]
=

I
=

dBlulaltz=/meter) Uertical
[m)}
=

1]
[an]

Frequerncy [MH=1

Forge [Hz] Det  REWLBW / fvg Typ ugep Pta s Mode  Lobel Ronge [HHz1 Dot REH VB / fvg Typ Sugep Pis  ipsitods

File: 11n_Mid.DAT
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

Mid Channel, Data

Project: 13u14860

Company Name: Microsoft

Model / Config: Accessory

Mode: Tx 11n mode Mid Channel
Test By: T. Wagoner

Marker Test Meter T136Ant| Ti44 |Cable T159 BRF | dB(uVolt E-Fields Margin E-Fields Margin |Height
Detector| Factor | Preamp |Factor (dB] s/meter) [dBuV/m (dB) [dBuV/m (dB) [cm]
[dB/m] [Gain [dB]| [dB] ]-Avg ] - Peak
1333.133 53.33 PK 30.1 -38.1 3.3 48.63 53.97 -5.34 74 -25.37 | 200 Horz
1458.471 58.16 PK 29.3 -37.8 3.5 53.16 53.97 -0.81 74 -20.84 | 200 Horz
1333.133 56.79 PK 30.1 -38.1 3.3 52.09 53.97 -1.88 74 -21.91 | 100 Vert
1465.067 56.16 PK 29.2 -37.8 3.5 51.06 53.97 -2.91 74 -22.94 | 100 Vert
2497.451 49.01 PK 32.6 -36.8 4.5 0.1 49.41 53.97 -4.56 74 -24.59 | 100 Vert
3325.337 49.63 PK 32.9 -36.5 5.4 0 51.43 53.97 -2.54 74 -22.57 | 200 Vert
Test Meter T1S6Ant| Tld4 Cable | T159 dB(uVolt E-Fields Margin E-Fields Margin |[Azimuth|Height
Frequency| Reading Detector| Factor | Preamp | Factor | BRF s/meter) [dBuV/m (dB) [dBuV/m (dB) (Degs] | [cm]
[dB/m] |Gain [dB]| [dB] [dB] ]-Avg ] - Peak
1464.91 36.49 AD1 29.2 -37.8 3.5 0 31.39 53.97 -22.58 74 -42.61 272 135 Horz
1331.85 42.69 AD1 30.1 -38.1 3.3 0 37.99 53.97 -15.98 74 -36.01 253 151 Vert
1464.41 40.31 AD1 29.2 -37.8 3.5 0 35.21 53.97 -18.76 74 -38.79 191 146 Vert
2496.75 32.77 AD1 32.6 -36.8 4.5 0.1 33.17 53.97 -20.8 74 -40.83 142 Vert
3327.9 31.81 AD1 329 -36.5 5.4 0 33.61 53.97 -20.36 74 -40.39 13 272 Vert
PK - Peak detector

AD1 - KDB 789033 v01r02 G)6) Method: AD Primary Power Average
Notes:

) Polarity
No. Frequency| Reading

Polarity

1) The PK limit of 74 dBuV/m and the AVG limit of 54 dBuV/m only apply in restricted bands,
outside restricted bands the limit is 68.3dBuV/m (-27dBm/MHz eirp). The plots and discrete
measurements all show peak emissions are below 54dBuV/m from 1- 10 GHz, above 10 GHz
emissions exceed the 54dBuV/m but are below 68dBuV/m.

2) There was no signal from EUT above the system noise floor up to 40 GHz.
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REPORT NO: 13U14860-1B
FCC ID: C3K1525

DATE: JUNE 13, 2013
IC: 3048A-1525

High Channel, Horizontal

UL Fremont,5m Chambher A

I Apr 2013

181827

Rodioted Emissions
PFDJBDt c13u14868

" |Compony Nome:Microsoft
Model / Contig Accessory
Mode: Tx 11n made High Chonnel

-~ Test By T. Wagoner

Fenge [Mz] Det REU VBN / fvg Tup Sueep

1 | BRE- TR PEAE N 3/ LogPur (idea)  Auto/Cpled 2080 1/MRNH Har izor

Pls  #3upstode  Lotel Ronge [HHz] et REH VBW / fivg Tuyp Sueep Pis

iwpstode

File: 11n High . DAT
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

High Channel, Vertical

UL Fremaont,om Chaoamber A 1 Apr 2013 1A:.19:.27

Radioted Emissions

Frojest 13014860

“|Compony MNome:Microsoft

Model / Contlig: Accessory
Mode:Tx 11n mode High Chonnel
~|Test By:T. UWagoner

a0
[&N]

~J
[N

9]
=

I
=

dBlulaltz=/meter) Uertical
[m)}
=

1]
[an]

Frequerncy [MH=1

Forge [Hz] Det  REWLBW / fvg Typ ugep Pta s Mode  Lobel Ronge [HHz1 Dot REH VB / fvg Typ Sugep Pis  #ipstode  Lobel

File: 11n_High.DAT
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

High Channel, Data

Project: 13u14860

Company Name: Microsoft

Model / Config: Accessory

Mode: Tx 11n mode High Channel
Test By: T. Wagoner

T136Ant| T144 |Cable E-Fields . E-Fields
Marker Test Meter T159 BRF | dB(uVolt Margin
No. Frequency| Reading Detector| Factor | Preamp |Factor [dB] o/meter) [dBuV/m (dB)
[dB/m] [Gain [dB]| [dB] ]-Avg ] - Peak
1164.918 54.18 PK 28.9 -38.5 3.2 0 47.78 53.97 -6.19 74 -26.22 100 Horz
1329.835 [ 53.18 PK 30.2 -38.1 3.3 48.58 53.97 -5.39 74 -25.42 | 200 | Horz
1151.724 55.3 PK 28.7 -38.5 3.2 48.7 53.97 -5.27 74 -25.3 100 | Vert
1329.835 | 57.48 PK 30.2 -38.1 3.3 52.88 53.97 -1.09 74 -21.12 | 100 | Vert
1458.471 | 56.59 PK 29.3 -37.8 3.5 51.59 53.97 -2.38 74 -22.41 | 100 | Vert
2497.451 48.78 PK 32.6 -36.8 4.5 0.1 49.18 53.97 -4.79 74 -24.82 100 Vert
3331.934 | 48.17 PK 32.9 -36.5 5.4 0 49.97 53.97 -4 74 -24.03 | 200 | Vert
5828.786 | 41.85 PK 34.9 -35.5 7.6 0.1 48.95 53.97 -5.02 74 -25.05 | 200 | Vert
T136 Ant| T144 Cable | T159 E-Fields . E-Fields
Test Meter dB(uVolt Margin
Frequency| Reading Detector| Factor Pr.eamp Factor | BRF o/meter) [dBuV/m (dB)
[dB/m] |Gain [dB]| [dB] [dB] ]-Avg ] - Peak
1331.82 47.54 AD1 30.1 -38.1 3.3 0 42.84 53.97 -11.13 74 -31.16 252 122 Vert
1464.77 40.27 AD1 29.2 -37.8 3.5 0 35.17 53.97 -18.8 74 -38.83 249 109 | Vert
2496.53 33.49 AD1 32.6 -36.8 4.5 0.1 33.89 53.97 -20.08 74 -40.11 166 135 | Vert
3333.67 44.38 AD1 32.9 -36.5 5.4 0 46.18 53.97 -7.79 74 -27.82 166 135 | Vert
PK - Peak detector

AD1 - KDB 789033 v01r02 G)6) Method: AD Primary Power Average

Margin [Height X
[dBuV/m (dB) [cm] Polarity

o |N[ojn]|d|lw|N |-

Margin |Azimuth|Height .
dBuV, Polarit
(dBuV/m )\ = gy | (Degs] | [em) |2

Notes:

1) The PK limit of 74 dBuV/m and the AVG limit of 54 dBuV/m only apply in restricted bands,
outside restricted bands the limit is 68.3dBuV/m (-27dBm/MHz eirp). The plots and discrete
measurements all show peak emissions are below 54dBuV/m from 1- 10 GHz, above 10 GHz
emissions exceed the 54dBuV/m but are below 68dBuVv/m.

2) There was no signal from EUT above the system noise floor up to 40 GHz.

Page 165 of 185
UL CCS FORM NO: CCSUP4701H
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: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

10.1. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT
UL Fremont,5m Chamker A 26 Mar 2ZB13 198314

15|

%Radiated Emissions

: ; : : {Project :13U14868

78 ; : JCompany Nome:Microsoft

; : : : i MC’dB‘ / CDH‘Fig:QCCBBSDFH
H H H : i Mode: Tx Worst Case

60 {Test By:T. Wagoner

54

44

34

dBElulo lta/meter) Horizontal

U8
Freguency L[MH=]

Rorge ] Tet REd UBH/ P Typ Seep  Pla fips/Mode  Lobel]  Rarge (M) Dot RBI VBN / fug Typ Swep  Pla fps/ede Lokl
1:38-100 PEAR 126k M/ LogPur Video) BBls/Hz OO 1 Hor izo

File: 5Scani.DAT
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

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

VERTICAL PLOT

UL Fremont,b5m Chaomkher A 26 Mar ZB13 19:83: 14

&m 1
iRQdiated Emissions

H : H {Project 130148608

78 ! ' H ' Campany MNome  Microsoft

: : : i[Model / Config:Accessory
: : : [ Mode: Tx Worst Case

65H E f E f Test BH:T‘ MGQDHEP

54

40

Part§|5C i?zg%%1%?

36

dE(ulValts/meter) Usrticol

Freguency L[MH=I

Rorge (] let REN UG/ vg Typ Sesp Pie dopsiMode  Lobel]  Rarge D) Det B VEN /v Typ Gesp Pl bops/todz  Lobel

File: Scani.DAT
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REPORT NO: 13U14860-1B
FCC ID: C3K1525

DATE: JUNE 13, 2013
IC: 3048A-1525

DATA

Project :

Company Name:

Model /
Mode:
Test By:

Config:

13U14860
Microsoft
Accessory

Tx Worst Case
T. Wagoner

Marker
No.

Test
Frequency

Meter
Reading

Detector

T185
Antenna
Factor

T64
preamp/cable
loss loop

dB(uVolts
/meter)

Part 15C
15.209 3m

Polarity

177.3295

52.84

PK

11

-26.4

37.44

43.5

Horz

249.7827

51.93

PK

11.5

-26.1

37.33

46

Horz

432.006

47.35

PK

16.5

-25.2

38.65

46

Horz

499.1282

46.28

PK

17.9

-24.5

39.68

46

Horz

566.2503

44.26

PK

18.5

-24

38.76

46

Horz

625.1337

47.36

PK

19.3

-23.2

43.46

46

Horz

643.5498

45.97

PK

19.8

-23.2

42.57

46

Horz

765.9206

44.17

PK

20.8

-23.2

41.77

46

Horz

I |IN|OO|VN|H|W|IN |-

798.8758

44.69

PK

21

-22.9

42.79

46

Horz

832.5581

41.75

PK

21.7

-22.9

40.55

46

Horz

898.9533

39.06

PK

22.1

-22.9

38.26

46

Horz

965.5908

39.04

PK

22.8

-22.9

38.94

54

Horz

998.3038

37.47

PK

23.2

-22.9

37.77

54

Horz

54.7165

59.8

PK

6.9

-27.4

39.3

40

Vert

62.9553

59.48

PK

7.4

-27.3

39.58

40

Vert

70.9518

57.53

PK

8.1

-27.2

38.43

40

Vert

249.7827

50.35

PK

11.5

-26.1

35.75

46

Vert

499.1282

43.14

PK

17.9

-24.5

36.54

46

Vert

625.1337

41.21

PK

19.3

-23.2

37.31

46

Vert

699.0407

39.59

PK

20.1

-23.1

36.59

46

Vert

832.8004

39.05

PK

21.7

-22.9

37.85

46

Vert

898.4686

38.28

PK

22.1

-22.8

37.58

46

Vert

57.423

56.84

QP

6.9

-27.4

36.34

40

Vert

61.968

57.73

Qp

7.4

-27.3

37.83

40

Vert

70.972

54.61

QP

8.1

-27.2

35.51

40

Vert

PK - Peak detector
QP - Quasi-Peak detector
Av - Average detector
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Fregueney of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 B tor 56 560 to 46
0.5-5 56 46
5-30 G0 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.

RESULTS

6 WORST EMISSIONS
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

LINE 1 RESULTS

UL Fremont, CA CE Room 1 Apr 2813 13:29:16
: : : bbb I Conducted RFI Uoltage

Project Mo:l3ut486l

Client MNome:Micraosoft

Mode | /Device:fAccessory 1525
Test Uolt/Freq:iZ2Bv / 68 Hz
Test By:T. Waganer

dBlulalt=sd Line-L1

.11 H | H H H | | 11:Q
Freguency L[MH=z

Renge [MHz] Det  RBUCHz] VBWCHz]  Sweep Lakel Ronge CMHz] Det  RBUCHz] UBWCHZ]  Sweep
101538 PEAR 1k nfo RETER Line-L1
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

LINE 2 RESULTS

UL Fremont, CA CE Rcom 1 Apr 2913 13:729:16
; ; ‘ P ‘ Conducted RFI Uoltoge

Project MNo:l3ul486B

Client Nome:Microsoft

Mode | /Device:Accessory 1525
Test Uolt/Freq:12Bv / 68 Hz
Test By:T. Wagaoner

dBtulalts) Line-L?Z2

\1:
Frequency [MH=z]

Renge [MHz] Det RBUCHz] UBWCHZ]  Sueep Lokal Ronge [MHz] Det RBUCHz UBWCHz]  Sweep Labal
I+.15-38 PK/f 10k n'o te/4.5kHz Line-L1

File: 2.DAT
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REPORT NO: 13U14860-1B DATE: JUNE 13, 2013
FCC ID: C3K1525 IC: 3048A-1525

DATA

Project No: 13u14860
Client Name: Microsoft
Model/Device: Accessory 1525
Test Volt/Freq: 120v / 60 Hz
Test By: T. Wagoner
Line-L1.15 - 30MHz

Test Meter T241L |LC Cables 11/C2I2S ZT ?15/22
" | Detector |LL.TXT| 1&3.TXT |dB(uVolts) ass
Frequency | Reading B Quasi- Class B

(dB) (dB)
peak Average
0.186 50.85 0.1 50.95 64.2

0.186 33.06 0.1 33.16 54.2
0.2175 46.75 0.1 46.85 62.9
0.2175 20.48 0.1 20.58 52.9

0.258 44.34 0.1 44.44 61.5

0.258 26.29 0.1 26.39 51.5
0.3885 39.32 0.1 39.42 58.1
0.3885 20.93 0.1 21.03 48.1
0.6135 38.63 0.1 38.73 56
0.6135 22.03 0.1 22.13 46

13.0515 37.59 0.2 37.99 60
13.0515 22.49 0.2 22.89 50
Line-12 .15 - 30MHz

v iv]|iolololo|lolololololo

olo

CISPR CISPR
Test Meter T241L 1LC Cables 11/22 Class 11/22
Detector |L2.TXT| 2&3.TXT | dB(uVolts)

Frequency | Reading B Quasi- Class B

B B
(dB) (dB) peak Average

0.1905 50.24|PK 0.1 50.34 64
0.1905 35.62|Av 0.1 35.72 54
0.222 46.17|PK 0.1 46.27
0.222 28.21|Av 0.1 28.31
0.267 45.25|PK 0.1 45.35
0.267 30.44|Av 0.1 30.54
2.5935 40.81|PK 0.1 . 41.01
2.5935 23.01|Av 0.1 . 23.21
12.9435 43.23|PK 0.2 . 43.63
12.9435 27.21|Av 0.2 . 27.61
16.7595 40.63|PK 0.2 . 41.03
16.7595 32.67|Av 0.2 . 33.07
PK - Peak detector
Av - Average detector
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12. MAXIMUM PERMISSIBLE RF EXPOSURE

12.1. 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
e strength strangth (mWiem?) (minuias)
(A} Limits for OccupationaliControlled Exposures
D330 G614 1.63 *(100) 3]
3.0-30 18427 4. 897 (90072} 3]
30200 61.4 0.163 1.0 4]
300-15¢ frao0 3]
1B00=AD0,000 e | e | e 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)
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.

12.2. 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.
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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

(Vim) (Am) (WWim 2 ) {min}

0.003-1 280 2.19 G

1-10 280(F 219/ f G

10-30 28 219/ f §

30-300 28 0.073 2" 5

3001 500 1.585f%° 0.0042f%° 150 6

1 500-15 000 61.4 0.163 10 6
15 000-150 000 61.4 0.163 10 616 000 /12

150 000300 000  0.158f%% 421 x10%"% 6.67x10°F 616 000 /f'?

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

Frequency, . isin MHz. )

A power density of 10 W/m™ 1s equivalent to 1 mW/cm’™.

A magnetic field strength of 1 A/m corresponds to 1.257 microtesla (uT)
or 12.57 milligauss (mr ).

Notes:

l.
o]

<
.‘.
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12.3. 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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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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12.4. 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 81.1310 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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12.5. RF 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.

Calculation for the Accessory Radio

Single Chain and non-colocated transmitters
Band Mode | Separatio |Output |Antenna| Duty [ EIRP [FCC Power IC
Distance |Power| Gain |Cycle Density Density
(cm) (dBm) (dBi) (%) | (mW) |(mW/cm”2)| (W/m~2)
2.4 GHz | WLAN 20 11.50 2.20 |100.0( 23.4 0.005 0.05
5 GHz WLAN 20 11.50 3.14 |100.0( 29.1 0.006 0.06

Worst Case calculation of both Radios

Multiple chain or colocated transmitters
Band Mode Chain| Separatio |Output |Antenna| Duty | EIRP [FCC Power IC
for Distance |Power | Gain Cycle Density Density
MIMO (cm) (dBm) [ (dBi) (%) (mW) |(mW/cm”2) [ (W/m”*2)
Accessory
5 GHz WLAN 1 11.50 3.14 100.0 29.1
2.4GHz | Nework 2 17.50 | 3.38 | 100.0 | 1225
. WLAN . . . .
Network
2.4 GHz WLAN 3 17.50 4.61 100.0 | 162.6
Combined 20 331.2 0.066 0.66

Note: antenna gains in the tables above are worst-case gains for individual chains

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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