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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: GOOGLE INC.
1600 AMPHITHEATRE PARKWAY
MOUNTAIN VIEW, CA, 94043, U.S.A

EUT DESCRIPTION: 802.11a/b/g/n and Bluetooth Audio /Video Device
MODEL: w1
SERIAL NUMBER: AD3C12020001, AD3C12020005, AD8C12160093
DATE TESTED: JANUARY 18~30, and MAY 4-11, 2012
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart E Pass
INDUSTRY CANADA RSS-210 Issue 8 Annex 9 Pass
INDUSTRY CANADA RSS-GEN Issue 3 Pass

Compliance Certification Services (UL CCS) tested the above equipment in accordance with the
requirements set forth in the above standards. All indications of Pass/Falil 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:
TIM LEE TOM CHEN
STAFF ENGINEER EMC ENGINEER
UL CCS UL CCS
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.10-2009,
FCC CFR 47 Part 2, FCC CFR 47 Part 15, FCC 06-96, 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
41. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2, 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 3.52dB
Radiated Disturbance, 30 to 1000 MHz 4,94 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 an audio/video device incorporating 802.11 a/b/g/n, Bluetooth, and near field
communicator technology. The EUT has TOSLINK, audio, Ethernet, HDMI, and USB ports.

The EUT transmit only at the 5180 — 5240 MHz band. The EUT does not transmit at the 5.3 or
5.6 GHz UNII bands.

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
5180 - 5240 802.11a 14.27 26.73
5180 - 5240 802.11n 13.74 23.66

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an PCB antenna, with a maximum gain of 6.0 dBi at 5 GHz band.

5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was rev. 1.0.
The EUT driver software installed during testing was rev. 1.0.

The test utility software used during testing was rev. 1.0.

5.5. WORST-CASE CONFIGURATION AND MODE

For Radiated Emissions below 1 GHz and Power line Conducted Emissions, the channel with
the highest conducted output power was selected as worst-case scenario.

Based on the manufacturer’s attestation that the nominal output power is reduced as the data
rate increases, the data rates tested represent the highest power and worst-case with respect to
EMC performance. Worst-case data rates are:

For 11a mode (5.2 GHz band): 6Mbps

For 11n, HT20 mode (5.2 GHz band): MSCO
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5.6.

DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

PERIPHERAL SUPPORT EQUIPMENT LIST
Description Manufacturer Model Serial Number FCCID
Laptop Lenovo 2768-HH4 R8-PCNFE 210124 DoC
Laptop AC Adapter Lenovo 92P1109 Z17ZBTZ85VMO DoC
1/0 CABLES
1/0 CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identical Type Type Length
Ports
1 AC 1 UsS 115V Un-shielded 1.8m N/A
2 AC 1 US 115V Un-shielded 1m N/A
3 DC 1 DC Un-shielded 1.8m N/A
4 USB 1 Mini USB Un-shielded 1.2m Connect to Laptop
TEST SETUP
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SETUP DIAGRAM FOR TESTS

LAPTOP
PC

AC Adapter

AC MAIN POWER
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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
Spectrum Analyzer, 26.5 GHz  |Agilent / HP E4440A C01176 |08/04/11 |08/04/12
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01176 |08/04/11 |08/04/12
Antenna, Horn, 18 GHz EMCO 3115 C00872 |06/29/11 [06/29/12
Preamplifier, 26.5 GHz Agilent / HP 8449B C00749 |07/18/11 [07/18/12
Antenna, Bilog, 2 GHz Sunol Sciences [JB1 C01171 |07/16/11 |07/16/12
Preamplifier, 1300 MHz Agilent / HP 8447D C00558 |11/11/11 (11/11/12
Peak Power Meter Agilent / HP N1911A 1282124A108/04/11 |08/04/12
Peak and Avg Power Sensor Agilent / HP E9323A 1240537J |08/04/11 |08/04/12
EMI Test Receiver, 9 kHz-7 GHz [R & S ESCI7 1000741 |7/6/2011 |7/6/2012
LISN, 30 MHz FCC LISN-50/250-25-2 |IN02625 |11/10/11 |11/10/12
Horn Antenna, 26 GHz ARA MWH-1826/B C00589 |07/28/11 [07/28/12
Horn Antenna, 40 GHz ARA MWH-2640/B C00981 |06/14/11 [06/14/12
Preamplifier, 40 GHz Miteq NSP4000-SP2  [C00990 |08/12/11 |08/12/12
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7. ANTENNA PORT TEST RESULTS

71. 802.11a MODE IN THE 5.2 GHz BAND
7.1.1. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 789033 Zero-Span Spectrum Analyzer Method.

Mode ON Time | Period| Duty Cycle | Duty Duty Cycle 1/B
B X Cycle | Correction Factor | Minimum VBW
(msec) [(msec)| (linear) (%) (dB) (kHz)
802.11a 20 MHz 1.394 1.43 0.975( 97.5% 0.11 0.717

7.1.2. MEASUREMENT METHOD FOR POWER AND PPSD

The Duty Cycle is less than 98% and consistent therefore KDB 789033 Method SA-2 is used.

7.1.3. MEASUREMENT METHOD FOR AVERAGE SPURIOUS EMISSIONS
ABOVE 1 GHz

The Duty Cycle is less than 98% and consistent, KDB 789033 Method VB with Power RMS
Averaging is used.
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7.1.4. DUTY CYCLE AND ON TIME

DUTY CYCLE AND ON TIME MID CH

% Agilent 21:30:50 May 10,2012

R T Marker

Ref 30 dBm #Atten 30 dB

A MErZ 1.43 ms

002 dB Select Marker

#Feak R

. 2 2 ¢

Loy

Marker Trace

10

Aute 1 2 3

dB/

Ofist
13

Readout |

dB

Tirne

Marker Table

On Off

Lgfwv

Center 5.200 D00 GHz
Res BW 8 MHz

VEBW 50 MHz

Span 0 Hz
Sweep 2 ms (1001 pts) harker All Off

hlamer Trace
1R 1)
14 (1
2R 1)
248 Q)]

H Ao
214 s
1.384 ms
216 ps
1.43 ms

Amplitude
1741 dBm
2.43 dB
A7 .27 dBm
0.02 dB
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7.1.5. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel | Frequency | 26 dB Bandwidth
(MHz) (MHz)
Low 5180 18.54
Mid 5200 18.54
High 5240 18.57
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26 dB BANDWIDTH

BANDWIDTH LOW CH
i Agllent 21:21:54 May 10,2012 R T Marker

A Mkr2 18.54 MHz

Ref 20 dBm #Atten 20 dB 0368 || Select Marker
#Peak T2 3 4

Mormal

219 -
dBm . Dke_ltaFl{D?)w
FACKING RE
LyAv Ref A

Center 5.180 00 GHz Span 30 MHz
#Res BW 100 kHz VBW 300 kHz #Sweep 100 ms {1001 pts)
hatker Trace X Pz Amplitude
1 1 5.178 74 GHz 4.08 dBm
2R 1) 517073 GHz -22.02 dBm
2h 1 12.54 MHz 026 dB

Span Pair

Span Center

BANDWIDTH MID CH
He Agilent 212001 May 10, 2012 R_T [Freg/Channel |

A Mkr2 18.54 MHz

Center Frag
Ref 20 dB #Atten 20 dB 0.78 dB
#F'eeak = = £.20000000 GHz

Start Freq
£.18500000 GHz

Stop Freq
521500000 GHz
215

dBm CF Step
3.00000000 MHz
LyhAv Auto Mar

Center 5.200 00 GHz Span 30 MHz
#Res BW 100 kHz VBW 300 kHz #Sweep 100 ms {1001 pts)
hatker Trace X Pz Amplitude
1 1 5201 26 GHz 455 dBm
2R 1) 5.190 732 GHz -22.21 dBm
2h 1 12.54 MHz 078 dB

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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BANDWIDTH HIGH CH
i Agilent 21:25:45 May 10, 2012 F T |Freg/Channel

A Mkr2 18.57 MHz

Center Freq
3;::3 dBm #htten 20 dB 0.41 dB £ 24000000 GHz

Start Freq
522500000 GHz

Stop Freq
el £ 25600000 GHz

21.6

dBm CF Step
3.00000000 hMHz

Lgfv Auto Ilan|

Center 5.240 00 GHz Span 30 MHz

#Res BW 100 kHz VBW 300 kHz #Sweep 100 ms (1001 pts)

Matker Trace X Pz Amplitude
1 1 5244 26 GHz 442 dBm
2R 1 523073 GHz -22.14 dBm
2h 1 12.57 MHz 0.4 dB

Freq Offset
0.00000000 Hz

Signal Track
On Off

|
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7.1.6. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel | Frequency | 99% Bandwidth
(MHz) (MHz)
Low 5180 17.4803
Mid 5200 16.3429
High 5240 16.3459
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99% BANDWIDTH

BANDWIDTH LOW CH

W Agilent 18:00:42 May 9, 2012 R T | Measure |
l

Ch Freq 5.18 GHz Trig  Free Meas Off

Occupied Bandwidth Averages: 100 I |
| Channel Power
Ref20 dBm #Atten 20 dB
#Samp | Occupied By
-
ACFE

Multi Carrier
Center 5.180 00 GHz Span 30 MHz Powrer
#Res BW 200 kHz VBW 620 kHz  #Sweep 100 ms (1001 pts)

P Stat
Occupied Bandwidth OccBW % Par  93.00 % e L
17.4803 MHz xdB 260008 || 1

Transmit Freq Error 9791 kHz 1M?£e
# dB Bandwidth 18.553 MHz* °

BANDWIDTH MID CH

- Agilent 21:40:28 May 10, 2012 R T [ Measure |
I

Ch Freq 52 GHz Trig  Free Meas Off

Occupied Bandwidth Averages: 100 I |

| Channel Power
Ref 10 dBm #Atten 10 dB
#Samp I - [ I . I | Occupied BYWY|
Log L LL 1AL TR
10 1
dB/ ] il |
offst  WRGTENET LIRS ACF
113 | ‘

dB ] ]
Multi Carrier

Center 5.200 00 GHz Span 30 MHz Powrer
#Res BW 200 kHz VBW 620 kHz  #Sweep 100 ms {1001 pts)

- - Power Stat
Occupied Bandwidth Occ BW % Pwr  99.00 % CCDE
I

16.3429 MHz xdB  -26.00dB

Transmit Freq Error 5.236 kHz 1M?£e
x dB Bandwidth 18.102 MHz* °
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BANDWIDTH
W Agilent 21:42:18

HIGH CH

May 10, 2012

R T

| heasure

Ch Freq

5.24 GHz

Occupied Bandwidth

Trig  Free

Averages: 100

Meas Off

Ref 10 dBm

wAtten 10 dB

| Channel Power

#Samp

Loy

10

L

‘ Occupied BW)

dB/

Offst

113

ACF

dB

Multi Carrier

Center 5.240 00 GHz
#Res BW 200 kHz

VBW 620 kHz

Span 30 MHz

#Sweep 100 ms (1001 pts)

FPaowier

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth

16.3459 MHz

2.394 kHz
18.056 MHz"

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Power Stat
CCDF

hlore
10f2
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7.1.1. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)
IC RSS-210 A9.2 (1)

For the band 5.15-5.25 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 50 mW or 4 dBm + 10 log B, where B is the 26—-dB
emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 4
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density 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.
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RESULTS
Limits
Channel | Frequency | Fixed B 4 +10 Log B | Directional | Power | PPSD
Limit Limit Gain Limit | Limit
(MHz) (dBm) | (MHz) (dBm) (dBi) (dBm) | (dBm)
Low 5180 17 18.5 16.68 6.00 16.68 | 4.00
Mid 5200 17 18.5 16.68 6.00 16.68 | 4.00
High 5240 17 18.6 16.69 6.00 16.69 | 4.00

| Duty Cycle CF (dB)| 0.11 [Included in Calculations of Corr'd Power & PPSD |

Output Power Results

Channel | Frequency | Meas | Corr'd Power Power
Power | Power Limit Margin
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5180 14.09 | 14.20 16.68 -2.48
Mid 5200 14.16 14.27 16.68 -2.41
High 5240 14.15 | 14.26 16.69 -2.43
PPSD Results
Channel | Frequency | Meas | Corr'd PPSD PPSD
PPSD | PPSD Limit Margin
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5180 3.85 3.96 4.00 -0.04
Mid 5200 3.78 3.89 4.00 -0.11
High 5240 3.83 3.94 4.00 -0.06

Page 20 of 69

COMPLIANCE CERTIFICATION SERVICES (UL CCS)

47173 BENICIA STREET, FREMONT, CA 94538, USA

FORM NO: CCSUP4701D

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: 11U14119-2
FCC ID: AAR-W1

DATE: MAY 12, 2012

OUTPUT POWER AND PPSD

POWER PPSD LOW CH
W Agilent 23:02:32 May 10, 2012

ET

MWarker Fctn

Ref 20 dBm whtten 20 dB

A& hikel 18,540 MHz
Band Pwr 14.093 dBm

#iwg

1

Select Marker

2 3 1

Marker Moise

Band/ntyl
Power

#PAvy

Center 5.180 000 GHz

#Res BW 1 MHz VBW 3 MHz

Span 27 MHz
Sweep 1 ms (601 pts)

Maner
1R
14
z

Trace
[8)]
n
[8)]

X Podis
5170 685 GHz
12.540 hMHz
5.180 620 GHz

Amplitude
-17.79 dBm
14.00 dBm
3.856 dBm

‘ Marker Count

Function Off

POWER PPSD MID CH
He Agllent 22:44:58 May 10, 2012

ET

| MWarker Fctn |

Ref 20 dBm whtten 20 dB

A& hikel 18,540 MHz
Band Pwr 14,164 dBm

#iwg

i

Select Marker

2 3 1

Marker Moise

Band/ntyl
Power

#PAvy

Center 5.200 000 GHz

#Res BW 1 MHz VBW 3 MHz

Span 27 MHz
Sweep 1 ms (601 pts)

Maner
1R
14
z

Trace
[8)]
n
[8)]

X Podis
5.180 635 GHz
12.540 hMHz
5,201 020 GHz

Amplitude

Function Off

-15.52 dBm
14.16 dBm
278 dBm

‘ Marker Count
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REPORT NO: 11U14119-2 DATE: MAY 12, 2012
FCC ID: AAR-W1

POWER PPSD HIGH CH
W Agilent 23:20:17 May 10, 2012 R T MWarker Fetn
& Mkrl 18.540 MHz

Ref 20 dBm #htten 20 dB Band Pwr 14154 dBm
g

Select Marker
1 2 3 4

Marker Noise

Band/Intyl
Power

Center 5.240 000 GHz Span 27 MHz
#Res BW 1 MHz WBW 3 MHz Sweep 1 ms (601 pts) Function Off

Matker Trace X Pz Amplitude
1R 1 6220 625 GHz -18.62 dBm
14 1 12.540 MHz 14,15 dBm
2 1 6240 720 GHz 283 dBm

‘ Marker Count 4
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REPORT NO: 11U14119-2
FCC ID: AAR-W1

DATE: MAY 12, 2012

7.1.2. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

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.

Channel Frequency Power
(MHz) (dBm)

Low 5180 13.43
Middle 5200 13.85
High 5240 13.70
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REPORT NO: 11U14119-2 DATE: MAY 12, 2012
FCC ID: AAR-W1

7.1.1. PEAK EXCURSION

FCC §15.407 (a) (6)

The ratio of the peak excursion of the modulation envelope (measured using a peak hold
function) to the peak transmit power (measured as specified above) shall not exceed 13 dB
across any 1 MHz bandwidth or the emission bandwidth whichever is less.

RESULTS
Channel | Frequency | Peak Excursion | Limit| Margin
(MHz) (dB) (dB) | (dB)
Low 5180 8.26 13 -4.7
Mid 5200 8.30 13 -4.7
High 5240 9.34 13 -3.7
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REPORT NO: 11U14119-2
FCC ID: AAR-W1

DATE: MAY 12, 2012

PEAK EXCURSION

PEAK EXCURSION LOW CH
it Agllent 17.13.38 Jan 21,2012

R T |Fre§fChanneI |

Project: 1114118

Ref 20 dBm Atten 20 dB

A Mkr1 -1.56 MHz
5.26 dB

#Feak

*

Center Freq
£.18000000 GHz

Start Freq
516000000 GHz
Stop Freq
520000000 GHz

CF Step
4.00000000 MHz
Auto Man

V1 M2
53 FS

AR
if):

| Freq Offset
0.00000000 Hz

FTun
Swp

Center 5.180 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 40 MHz
Sweep 1 ms (1001 pts)

Signal Track
On Off

—

PEAK EXCURSION MID CH
s Agllent 173318 Jan 21, 2012

R T |Fre§fChanneI |

Project: 1114118

Ref 20 dBm Atten 20 dB

A Mkr1 1.24 MHz
5.30 dB

#Feak

*

Center Freq
£.20000000 GHz
Start Freq
518000000 GHz
Stop Freq
522000000 GHz

CF Step
4.00000000 MHz
Auto Man

V1 M2
53 FS

AA
if):

FTun
Swp

Center 5.200 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 40 MHz
Sweep 1 ms (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 11U14119-2 DATE: MAY 12, 2012
FCC ID: AAR-W1

PEAK EXCURSION HIGH CH

e Agilent 17:46:13 Jan 21, 2012 R T |FregiChannel

Project: 111014119 A Mkrl -1.36 MHz Center F
enter Freq
Atten 20 dB 9.34 dB
332323 L = £.24000000 GHz
Lug T ALY *
10 Start Freq
dB/ 522000000 GHz
Offst
11.3
dB Stop Freq
£.26000000 GHz

CF Step
e, fii 4.00000000 hMHz
#PAvy Auta Iilan)

v M2 | Freq Offset
83 FS 0.00000000 Hz
AR

ei(f): )

ETun Signal Track

S On Off
wp

Center 5.240 00 GHz Span 40 MHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 11U14119-2 DATE: MAY 12, 2012
FCC ID: AAR-W1

7.2, 802.11n HT20 MODE IN THE 5.2 GHz BAND
7.2.1. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 789033 Zero-Span Spectrum Analyzer Method.

7.2.2. ON TIME AND DUTY CYCLE RESULTS

Mode ON Time | Period| Duty Cycle | Duty Duty Cycle 1/B
B X Cycle | Correction Factor | Minimum VBW
(msec) [(msec)| (linear) (%) (dB) (kHz)
802.11a 20 MHz 1.307 1.347 0.970( 97.0% 0.13 0.765

7.2.3. MEASUREMENT METHOD FOR POWER AND PPSD

The Duty Cycle is less than 98% and consistent therefore KDB 789033 Method SA-2 is used.

7.2.4. MEASUREMENT METHOD FOR AVERAGE SPURIOUS EMISSIONS
ABOVE 1 GHz

The Duty Cycle is less than 98% and consistent, KDB 789033 Method VB with Power RMS
Averaging is used.
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REPORT NO: 11U14119-2 DATE: MAY 12, 2012
FCC ID: AAR-W1

DUTY CYCLE AND ON TIME

DUTY CYCLE AND ON TIME MID CH
e Agilent 0003214 May 11, 2012 R T Marker

A MEr2 1.347 ms
Ref 30 dBm #Atten 30 dB 0.02 dB

l._._.j?__l_ bl bl ety o 1, O
IR 3

Select Marker
2 3 4

Marker Trace
Auto 1 20 3

Readout |
Time

Marler Table
#PAvy On off

Center 5.180 000 GHz Span 0 Hz
Res BW 8 MHz VBW 50 MHz Sweep 2 ms (601 pts) MWlarlker All Off

X Az Amplitude
F36.7 1= 20.37 dBm
1.207 ms -0.55 dB

F36.7 1= 20.37 dBm
1.247 ms 0.0z dB
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REPORT NO: 11U14119-2 DATE: MAY 12, 2012
FCC ID: AAR-W1

7.2.5. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel | Frequency | 26 dB Bandwidth
(MHz) (MHz)
Low 5180 18.88
Mid 5200 18.80
High 5240 18.82
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REPORT NO: 11U14119-2
FCC ID: AAR-W1

DATE: MAY 12, 2012

26 dB BANDWIDTH

BANDWIDTH LOW CH
i Agllent 00:48:53 May 11,2012

ET

|Fre§fChanneI |

Ref 20 dBm whtten 20 dB

A Mkr2 18.88 MHz
1.03 dB

#Feak

Center Freq
£.18000000 GHz

=

e

Start Freq
517000000 GHz

Stop Freq
519000000 GHz

191
dBm

#PAvy

CF Step
2.00000000 MHz
Auto Man

Center 5.180 00 GHz

#Res BW 100 kHz VBW 300 kHz

Span 20 MHz
#Sweep 100 ms (1001 pts)

Maner Trace
1 [8)]
2R 13
2h 1

X Podis
5.178 74 GHz
5.170 57 GHz

12.82 MHz

Amplitude
5.86 dBm
-20.72 dBm
1.0 dB

Freq Offset
0.00000000 Hz

Signal Track

On Off

BANDWIDTH MID CH
H Agilent 00:49:35 May 11, 2012

ET

|Fre§fChanneI |

Ref 20 dBm whtten 20 dB

A Mkr2 18.80 MHz
0.28 dB

#Feak

Center Freq
£.20000000 GHz

z

Lo]

Start Freq
£.19000000 GHz

Stop Freq
521000000 GHz

19.2
dBm

#PAvy

CF Step
2.00000000 MHz
Auto Man

Center 5.200 00 GHz

#Res BW 100 kHz VBW 300 kHz

Span 20 MHz
#Sweep 100 ms (1001 pts)

Maner Trace
1 )]
2R 13
2h [4)]

X Podis
5.188 74 GHz
5.190 61 GHz

12.80 MHz

Amplitude
5.75 dBm
-20.17 dBm
0.22 dB

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 11U14119-2 DATE: MAY 12, 2012
FCC ID: AAR-W1

BANDWIDTH HIGH CH
- Agilent 00:52:28 May 11, 2012 F T |Freg/Channel

& Mki2 18.82 MHz Conter F
Ref 20 dB #Atten 20 dB 0.54 dB enter Freq
HPoake [ = 524000000 GHz

Start Freq
=—|| 5.23000000 GHz
[

Stop Freq
525000000 GHz

-18.8
dBm CF Step

2.00000000 hMHz
#PAvy Auta Ilan|

Center 5.240 00 GHz Span 20 MHz Freq Offset
#Res BW 100 kHz VBW 300 kHz #Sweep 100 ms (1001 pts) 000000000 Hz
Matker Trace X Pz Amplitude

1 1 522874 GHz 7.20 dBm

ZR 1 5,230 59 GHz -19.88 dBm i
2h 1 12.82 MHz 0.54 4B On8|gna| Trac{;{ﬁ

|
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REPORT NO: 11U14119-2 DATE: MAY 12, 2012
FCC ID: AAR-W1

7.2.1. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel | Frequency | 99% Bandwidth
(MHz) (MHz)
Low 5180 17.5178
Mid 5200 17.5058
High 5240 17.5121
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REPORT NO: 11U14119-2 DATE: MAY 12, 2012
FCC ID: AAR-W1

99% BANDWIDTH

BANDWIDTH LOW CH

we Agilent 01:01:07 May 11, 2012 BT | heasure I
l

Ch Freq 5.18 GHz Trig  Free Meas Off
Occupied Bandwidth Averages: 100 I |

| Channel Power
Ref 20 dBm #Atten 20 dB

#Samp | Occupied BW
Log & PRUTINEY EPppTTITY N -

10 P o i R i

dB/ | |
I i L

dB

Multi Carrier
Center 5.180 00 GHz Span 30 MHz Powrer
#Res BW 200 kHz VBW 620 kHz  #Sweep 100 ms (1001 pts)

- - Power Stat
Occupied Bandwidth Occ BW % Pwr  99.00 % CCDE
I

17.5178 MHz xdB  -26.00dB

Transmit Freq Error 5.295 kHz 1M?£e
x dB Bandwidth 18.517 MHz* °

BANDWIDTH MID CH

- Agilent 00:53:33 May 11,2012 R T [ Measure |
I

Ch Freq 52 GHz Trig  Free Meas Off

Occupied Bandwidth Averages: 100 I |

| Channel Power
Ref 20 dBm #Atten 20 dB
#Samp Occupied BW
Log & TITRRSETTEVEN W WORPR.VTH (FPRVRRURS N FUOEN Y 1T PO
10 T I I
dB/ |
oftst | A KT W Hhadbi ACP
1.3 Bl

dB

Multi Carrier
Center 5.200 00 GHz Span 30 MHz Powrer
#Res BW 200 kHz VBW 620 kHz  #Sweep 100 ms (1001 pts)

- - Power Stat
Occupied Bandwidth Occ BW % Pwr  99.00 % CCDE
I

17.5058 MHz xdB  -26.00dB

Transmit Freq Error 3441 kHz 1M?£e
# dB Bandwidth 18.538 MHz" °
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REPORT NO: 11U14119-2
FCC ID: AAR-W1

DATE: MAY 12, 2012

BANDWIDTH HIGH CH

W Agilent 00:57:19

May 11, 2012

R T

| heasure

Ch Freq

Occupied Bandwidth

5.24 GHz

Trig  Free

Averages: 100

Meas Off

Ref 20 dBm

whtten 20 dB

| Channel Power

#Samp

Loy

10

‘ Occupied BW)

dB/

Offst
113

dB

ACF

Multi Carrier

Center 5.240 00 GHz
#Res BW 200 kHz

VBW 620 kHz

Span 30 MHz

#Sweep 100 ms (1001 pts)

FPaowier

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth
17.5121 MHz

Occ BYY % Puwr
¥ dB

5.376 kHz
18.566 MHz"

95.00 %
-26.00 dB

Power Stat
CCDF

hlore
10f2
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REPORT NO: 11U14119-2 DATE: MAY 12, 2012
FCC ID: AAR-W1

7.2.2. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)
IC RSS-210 A9.2 (1)

For the band 5.15-5.25 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 50 mW or 4 dBm + 10 log B, where B is the 26—-dB
emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 4
dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density 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.
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REPORT NO: 11U14119-2
FCC ID: AAR-W1

DATE: MAY 12, 2012

RESULTS
Limits
Channel | Frequency | Fixed B 4 +10 Log B | Directional | Power | PPSD
Limit Limit Gain Limit | Limit
(MHz) (dBm) | (MHz) (dBm) (dBi) (dBm) | (dBm)
Low 5180 17 18.5 16.68 6.00 16.68 | 4.00
Mid 5200 17 18.5 16.68 6.00 16.68 | 4.00
High 5240 17 18.6 16.69 6.00 16.69 | 4.00

| Duty Cycle CF (dB)| 0.11 [Included in Calculations of Corr'd Power & PPSD |

Output Power Results

Channel | Frequency | Meas | Corr'd Power Power
Power | Power Limit Margin
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5180 1358 | 13.69 16.68 -2.99
Mid 5200 13.55 | 13.66 16.68 -3.02
High 5240 13.63 13.74 16.69 -2.95
PPSD Results
Channel | Frequency | Meas | Corr'd PPSD PPSD
PPSD | PPSD Limit Margin
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5180 3.33 3.44 4.00 -0.56
Mid 5200 3.37 3.48 4.00 -0.52
High 5240 3.72 3.83 4.00 -0.17
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REPORT NO: 11U14119-2 DATE: MAY 12, 2012
FCC ID: AAR-W1

OUTPUT POWER AND PPSD

POWER PPSD LOW CH
we Agilent 07:34:112 May 19, 2012 BT harker Fetn

A Mkel 1588 WHz
Ref 20 dBm #Atten 20 dB Band Pur 13.731 dBm Select Marker
Ay 1 2 3 4

Marker Moise

Band/ntyl
Power

PhAvy

Center 5.180 00 GHz Span 28 MHz

#Res BW 1 MHz WBW 3 MHz Sweep 1 ms {601 pts) Function Off
hatker Trace X Pz Amplitude

1R 1 5170 83 GHz -10.80 dBm

14 1) 12.828 MHz 012 de

2 1 5179 07 GHz 233 dBm

‘ Marker Count

POWER PPSD MID CH
He Agilent 07:28.50 May 18, 2012 R_T [ MarkerFemn |

A Mkel 1580 WHz
Ref 20 dBm #Atten 20 dB Band Pwr  13.823 dBm Select Marker
Ay 1 2 3 4

Marker Moise

Band/ntyl
Power

PhAvy

Center 5.200 00 GHz Span 28 MHz
#Res BW 1 MHz WBW 3 MHz Sweep 1 ms (601 pts) Function Off

hatker Trace X Pz Amplitude
‘ Marker Count

1R 1 5.180 58 GHz -8.78 dBm

14 401 12.80 MH=z 0.00 dB
2 1 5200 93 GHz 237 dBm
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REPORT NO: 11U14119-2
FCC ID: AAR-W1

DATE: MAY 12, 2012

POWER PPSD HIGH CH
i Agilent 07.22:12 May 18,2012

R T

Marler Fctn

g

Ref 20 dBm

#Atten 20 dB

A Mkrl 18.82 MHz
Band Pwr 14,140 dBrm

1 2

Select Marker

i 4

harker

Moise

Band/Intyl
Power

Center 5.240 00 GHz
#Res BW 1 MHz

VBW 3 MHz

Span 28 MHz
Sweep 1 ms (601 pts)

Marer

X iz
5220 57 GHz
18.582 MHz
524002 GHz

Trace
1R 13
14 [4)]
2 (N

Amplitude
-9.14 dBm

-0.24 dB

272 dBm

Marker Count 4

Function Off

e
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REPORT NO: 11U14119-2
FCC ID: AAR-W1

DATE: MAY 12, 2012

7.2.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

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.

Channel Frequency Power
(MHz) (dBm)

Low 5180 13.58
Middle 5200 13.55
High 5240 13.63
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REPORT NO: 11U14119-2
FCC ID: AAR-W1

DATE: MAY 12, 2012

7.2.4. PEAK EXCURSION

FCC §15.407 (a) (6)

The ratio of the peak excursion of the modulation envelope (measured using a peak hold
function) to the peak transmit power (measured as specified above) shall not exceed 13 dB
across any 1 MHz bandwidth or the emission bandwidth whichever is less.

RESULTS
Channel | Frequency | Peak Excursion | Limit| Margin
(MHz) (dB) (dB) | (dB)
Low 5180 10.16 13 -2.8
Mid 5200 9.06 13 -3.9
High 5240 9.46 13 -3.5
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REPORT NO: 11U14119-2 DATE: MAY 12, 2012
FCC ID: AAR-W1

PEAK EXCURSION

PEAK EXCURSION LOW CH
we o Agilent 2310:57 May 10, 2012 BT |Fre§fChanneI I

A MErT O Hz

Center Frag
Ref 20 dB #Atten 20 dB 10.16 dB
#F'eeak = = ‘ £.18000000 GHz

1
*

SRS el Start Freq
s 5 16650000 GHz

Stop Freq
519350000 GHz

CF Step
270000000 MHz
Auto Man

V1 v2 Freq Offset
53 FC 0.00000000 Hz
AL

if): )
FTun Signal Track
Swp on O

Center 5.180 000 GHz Span 27 MHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)

PEAK EXCURSION MID CH
e Agilent 23:38:06 May 10, 2012 BT |Fre§fChanneI I

A MErl OHz Certer F

) enter Freq

Ref 20 dBm #Atten 20 dB 2.06 dB £.20000000 GHz
#Peak

*

S B Start Freq

5 18650000 GHz

Stop Freq

521350000 GHz

CF Step
270000000 MHz
Auto Man

V1 v2 Freq Offset
53 FC 0.00000000 Hz

AL
if): )
FTun Signal Track
On Off

Swp

Center 5.200 000 GHz Span 27 MHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 11U14119-2 DATE: MAY 12, 2012
FCC ID: AAR-W1

PEAK EXCURSION HIGH CH
He Agilent 22:51:34 May 10, 2012 R T Marker

A Mkrl O Hz
Ref 20 dBm #Atten 20 dB g450p || Select Marker
#Peak
Log
10
dB/
Offst
1.3

dB Celta

Delta Pair
1 [Tracking Ref)
#PAVQ Ref &

V1 V2
S3 FC
AL
ei(f):
FTun
Swp

Span Pair

Span Center

Center 5.200 000 GHz Span 27 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 11U14119-2 DATE: MAY 12, 2012
FCC ID: AAR-W1

8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMITS

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

IC RSS-GEN Clause 6 (Receiver)

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

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antenna to
EUT distance is 3 meters. The EUT is configured in accordance with ANSI C63.4. The EUT is set
to transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video
bandwidth is set to 1 MHz for peak measurements and 10 Hz for average measurements.

The spectrum from 30 MHz to 40 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each appplicable 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: 11U14119-2 DATE: MAY 12, 2012
FCC ID: AAR-W1

8.2. TRANSMITTER ABOVE 1 GHz

8.2.1. TX ABOVE 1 GHz FOR 802.11a MODE IN THE LOWER 5.2 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
- Agilent 23:42:00 May 8, 2012 R T | PeakSearch

Mkr1 5.019 80 GHz ‘
Ref 113.7 dBpv Atten 10 dB 50.044 dBpY MNext Peak
#Peak
Log
10 )
dBy ‘ Mext Pk Right
Offst
16.7
dB MNext Pk Left
DI

74.0
dBpv )
b Min Search
#P Ay
100
Sy
53 FS Pk-Pk Search
AN
s(f):
FTun Mlkr © CF
Swp
Start 5.000 00 GHz Stop 5.10 00 GHz ‘ M?Ee
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (1001 pts)

Page 44 of 69

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701D
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: 11U14119-2
FCC ID: AAR-W1

DATE: MAY 12, 2012

LOW CHANNEL RESTRICTED, AVG, HORIZ
e Agilent 23:43:03 May 8, 2012

R T Displa

Ref 113.7 dBpv

Atten 10 dB

Mkr1 5.019 80 GHz
47.350 dBp\ Full Screen

#Peak
Log

10
dB/

Display Line
54.00 dBpv

Ofist
16.7

COn

dB
DI

54.0
dBypy

#P g
100

51 W

Active Fctn
Position ¥

Swp

Start 5.000 00 GHz
#Res BW 1 MHz

#VBW 1 kHz

Stop 5.150 00 GHz Preferences ¥
Sweep 117 ms (1001 pts)
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REPORT NO: 11U14119-2 DATE: MAY 12, 2012
FCC ID: AAR-W1

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT
e Agilent 23:49:51 May 8, 2012 R T Peak Search

Mkr1 5.148 50 GHz ‘
Ref 113.7 dBpv Atten 10 dB 47.181 dBpv Mext Peak
#iwg
Log
10 ‘ )
dB/ Mext Pk Right
Offst
16.7
dB ‘ Mext Pk Left
DI

74.0
dBuv

#P Ay

100 ]
S1 W

53 FS Pk-Pk Search
=(f):

Fiun Mkr © CF
Swip

Start 5.000 00 GHz Stop 5.150 00 GHz ‘ M‘fge
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (1001 pts)

‘ Min Search
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REPORT NO: 11U14119-2
FCC ID: AAR-W1

DATE: MAY 12, 2012

LOW CHANNEL RESTRICTED, AVG, VERT
e Agilent 23:53:54 May 3, 2012

E T Feak Search

Ref 113.7 dBpv

Atten 10 dB

#Peak
Log

Mkr1 5.019 95 GHz
46.548 dBpY Mext Peal:

10
dB/

Ofist
16.7

‘ Next Pk Right

dB
DI

‘ Mext Pk Left

54.0
dBypy

#P g
100

‘ Win Search

51 W

‘ Phk-Plk Search

Swp

‘ Mkr @ CF

Start 5.000 00 GHz
#Res BW 1 MHz

#VBW 1 kHz

Stop 5.150 00 GHz ‘ M?Ee
Sweep 117 ms (1001 pts)
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REPORT NO: 11U14119-2 DATE: MAY 12, 2012
FCC ID: AAR-W1

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont 3m Chamber

Company: GOOGLE

Project #: 11U14119

Date: 5/8/2012

Test Engineer: Thanh Nguyen
Configuration: EUT only

Mode: Tx a UNII 5.2GHz

Test Equipment:

Horn 1-18GHz | Pre-amplifer 1-26 GHz Pre-amplifer26-4OGHz| Horn > 18GHz | Limit |
I T60; S/IN: 2238 @3m j I T34 HP 84498 - I j I T125; ARA 18-26GHz; SIN:1007 j I FCC 15.209 i

Hi Frequency Cables
3’ cable 22807700 12' cable 22807600 20" cable 22807500 HPF | Reject Filter Peak Measurements
RBW=VEW=1MHz

3’ cable 22807700 - 12' cable 22807600 - 20" cable 22807500 ﬂ I j - Average Measurements
RBW=IMHz ; VBW=10Hz

f Dist | Read Pk Read Avg.. AF | CL | Amp Peak Avg Avg Lim Avg Mar Notes
GHz  (m) dBuV dBuV dB dB dBuV/m  dBuV/m dBuV/m dB VH)
Low Ch 5180MHz
10.360 . 9.6 . . 50.6 41.7 54 V/Noise floor
10.360 . . : . 9.6 . . . 50.6 41.7 54 . . H/Noise floor
15.540 - : A X 13.0 . X . 55.0 45.8 54 . A V/Noise floor
15.540 . . . 46.3 54 . H/Noise floor
Mid Ch 5200
10.400 3.0 . . . 42.0 54 V/Noise floor
10.400 3.0 X X . 41.8 54 H/Noise floor
High ch 5240MHz
10.480 3.0 . . . 41.0 54 H/Noise floor
15.720 3.0 . . 45.1 54 H/Noise floor

Rev. 11.10.11

Measurement Frequency Amp  Preamp Gain AvgLim Average Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters PkLim Peak Field Strength Limit
Analyzer Reading Avg  Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit
Antenna Factor Peak  Calculated Peak Field Strength PkMar Margin vs. Peak Limit

Cable Loss HPF  High Pass Filter
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REPORT NO: 11U14119-2 DATE: MAY 12, 2012
FCC ID: AAR-W1

8.2.2. TXABOVE 1 GHz FOR 802.11n MODE IN THE LOWER 5.2 GHz
BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
%% Agilent 00:16:00 May 9, 2012 R T [PeaksSearch |

Mkr1 5.149 85 GHz

Ref 113.7 dBpY #Atten 0 dB 52.973 dBpY Mext Peak
g

Loy

10 ‘ :

dB/ Mext Pk Right

Offst

16.7

dB Next Pl Left

DI

74.0

B ‘ Min Search

#P Ay i

100

31 w2

53 FClincde I S ‘ Pk-Pk Search
A

#(f): ‘

FTun Wkr © CF

Swp

Start 5.000 00 GHz Stop 5.150 00 GHz ‘ 1l\rl?£e

#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 11U14119-2
FCC ID: AAR-W1

DATE: MAY 12, 2012

LOW CHANNEL RESTRICTED, AVG, HORIZ
e Agilent 001317 May 3, 2012

E T Feak Search

Ref 113.7 dBpv

#Atten 0 dB

#Peak
Log

Mkr1 5.150 00 GHz
53.51 dBpv Mext Peal:

10
dB/

Ofist
16.7

‘ Next Pk Right

dB
DI

‘ Mext Pk Left

54.0
dBypy

#P g

‘ Win Search

31 W2

‘ Phk-Plk Search

Swp

‘ Mkr @ CF

Start 5.000 00 GHz
#Res BW 1 MHz

#VBW 1 kHz

Stop 5.150 00 GHz ‘ M?Ee
Sweep 117 ms (1001 pts)
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REPORT NO: 11U14119-2 DATE: MAY 12, 2012
FCC ID: AAR-W1

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

e Agilent 00:24:45 May 9, 2012 R T Peak Search

Mkr1 5.148 95 GHz ‘
Ref 113.7 dBpv #Atten 0 dB 53.280 dBpv Mext Peak
#iwg
Log
10 ‘ )
dB/ Mext Pk Right
Offst
16.7
dB ‘ Mext Pk Left
DI

74.0
dBuv

#P Ay A

100

51 W2

53 FClom T P Pk-Pk Search
AL

(i)

FTun Mir © CF

Swip

Start 5.000 00 GHz Stop 5.150 00 GHz ‘ M‘fge

#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (1001 pts)

Min Search
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REPORT NO: 11U14119-2
FCC ID: AAR-W1

DATE: MAY 12, 2012

LOW CHANNEL RESTRICTED, AVG, VERT
e Agilent 00:23:27 May 3, 2012

E T Feak Search

Ref 113.7 dBpv

#Atten 0 dB

#Peak
Log

Mkr1 5.150 00 GHz
53.585 dBpv Mext Peal:

10
dB/

Ofist
16.7

‘ Next Pk Right

dB
DI

‘ Mext Pk Left

54.0
dBypy

#P g
100

‘ Win Search

31 W2

‘ Phk-Plk Search

Swp

‘ Mkr @ CF

Start 5.000 00 GHz
#Res BW 1 MHz

#VBW 1 kHz

Stop 5.150 00 GHz ‘ M?Ee
Sweep 117 ms (1001 pts)
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REPORT NO: 11U14119-2 DATE: MAY 12, 2012
FCC ID: AAR-W1

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont 3m Chamber

Company: GOOGLE

Project #: 11014119

Date: 5/8/2012

Test Engineer: Thanh Nguyen
Configuration: EUT only

Mode: Tx HT20 UNII 5.2GHz

Test Equipment:

Horn 1-18GHz | Pre-amplifer 1-26GHz Pre-amplifer 26-40GHz | Horn > 18GHz | Limit |
j | T39; ARA 18-26GHz; S/N:1013 j | FCC 15.209 j

‘ T59; SIN: 3245 @3m j ‘T145Agi|ent3005A00551 -

Hi Frequency Cables’

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

| 3' cable 22807700 N 12' cable 22807600 ‘ 20' cable 22807500 j j ‘ . Average Measurements
RBW-IMHz ; VBW=10Hz

f Dist Read Pk Read Avg.: AF : CL | Amp Peak Avg AvgLim : Pk Mar ; Avg Mar Notes
GHz . (m) dBuV dBuV dB dB dBuV/m ;| dBuV/m dBuV/m dB dB (V/H)
Low Ch 5180MHz
10.360 X 9.6 . . 48.9 39.6 V/Noise floor
10.360 X . 9.6 - . . 48.9 39.6 . X H/Noise floor
15.540 X . 13.0 . . . 55.1 46.1 . . V/Noise floor
15.540 . . . 46.0 . H/Noise floor
Mid Ch 5200
10.400 3.0 . . . 393 V/Noise floor
10.400 3.0 . . - . . . 38.8 . . H/Noise floor
High ch 5240MHz
10.480 3.0 . . . H/Noise floor
15.720 3.0 . . - . . . ) . . H/Noise floor

Rev. 11.10.11

Measurement Frequency Amp  Preamp Gain AvgLim Average Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters PkLim PeakField Strength Limit
Analyzer Reading Avg  Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit
Antenna Factor Peak  Calculated Peak Field Strength PkMar Margin vs. Peak Limit

Cable Loss HPF  High Pass Filter
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REPORT NO: 11U14119-2 DATE: MAY 12, 2012
FCC ID: AAR-W1

8.2.3. RECEIVER ABOVE 1 GHz

RECEIVER ABOVE 1 GHz FOR 20 MHz BANDWIDTH IN THE 5.2 GHz BAND

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber-B

Company: Google

Project #: 11014119

Date: 0123/12

Test Engineer: Tom Chen

Configuration: EUT alone

Mode: 11a RX mode 200 Hz Band Width

Test Equipment:

Horn 1-18GHz | Pre-amplifer1-26(3Hz| Pre-amplifer 26-40GHz Horn » 18GHz Limit |

| T59; S/N: 3245 @3m j I T145 Agilent3l]l]8Al]l]5Ej I j | j I RX RSS 210 j

Hi Frequency Cables

3' cable 22807700 12" cable 22807600 20' cable 22807500 | Reject Filter |  Eeal Measurements
RBW=VBW=1MHz

3" cable 22807700 y 12’ cahle 22807600 . 20" cable 22807500 j o Average Measurements
REW=1MHz , VEW=10Hz

Read Pk Read Avg.. AF Peak i i Avg Mar Notes
dBu¥ dBuY | dB/m dBuV/m dB (VH)
4690 282 244 38.1 - -34.6
438 251 269 - 385 - -342
42.1 234 287 - 300 =34, -328
475 288 244 - 387 - -340
446 250 284 - 415 - -312
234 - -33.1

Rev. 070211

Measurement Frequency Amp  Preamp Gain Ayg Lim  Average Field Strength Limit
Distance to Antenna D Corr Dustance Cotrect to 3 meters Pl Lim  Peak Field Strength Lirnit
Analyzer Reading Awg  Awerage Field Strength @ 3 m Avg Mar Margin vs. Average Limit
Antenna Factor Peak  Calculated Peal: Field Strength Pk Mar IMargin vs. Peak Limit

Cable Loss HPF  High Pass Filter
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REPORT NO: 11U14119-2 DATE: MAY 12, 2012
FCC ID: AAR-W1

8.3. WORST-CASE BELOW 1 GHz

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

| HORIZONTAL PLOT |

UL Fremont, 5m Chamker A I Moy 2812 21016011

ERadiated Emissions

{IProject No:t1Uf4119

VICHient Mome:GOOGLE

{IMode! # Device:DUTE #93 Audia Video devi
flConfig / Other EUT only, TX worst cose

i Test By:Thonh Nguyen

dEul)/m Horizontaol

Freguemcy [MH=]

Renge [HHz] Det  RBUCHz] UBWCHz]  Sweep Lakel Ronge [HHz] Det  RBUCHz] LBWCHz]  Sweep
| ;381 Baa P 128k 11 futo/Coupled  Horizontg

ile: DUTE 93 15C.0AT
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REPORT NO: 11U14119-2 DATE: MAY 12, 2012
FCC ID: AAR-W1

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

VERTICAL PLOT

UL Fremont, 5m Chamker A I Moy 2812 21016011

S ;
{IRadicted Emissions

i | P HlProject MNoi11U14119
=l : A B S S HClient Mome:GOOGLE
: ‘ ‘ A |Model / Device:DUTE #33 Audio Ulideo devi

: | | | [ {lConfig / Other :EUT only, TK worst cose
e : . ; ; T i Test By:Thanh Nguyen

64

5

44

34

dBull/m VUertical

T0a
Frequerncy L[MH=]

Ronge [MHz] Det RBUCHz] WBWCHz]  Sueep Lakel Ronge [MHz] Det  RBUCHz] UBWCHz]  Sweep Lobe |
| :38-1Bad PK 128 M futo/Coupled  Horizontal

ile: OUTH 93_15C.0RT
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REPORT NO: 11U14119-2
FCC ID: AAR-W1

DATE: MAY 12, 2012

HORIZONTAL AND VERTICAL DATA
Project No:11U14119

Client Name:GOOGLE

Model / Device:DVT6 #93 Audio Video device
Config / Other:EUT only, TX worst case

Test By:Thanh Nguyen

Horizontal 30 - 1000MHz

Test Meter Detector Antenna
Frequency |Reading +Cable
Factor

CFR 47
Part 15
Class B
3m limit

Polarity

73.6151 52.04

40

135.8393 |52.7

43.5

219.7742 |53.34

a6

228.1095 |53.18

46

300.026 56.84

46

300.0044 |56.36

46

875.1639 |43.18

46

1000 40.04

54

Vertical 30 - 1000MHz

Test Meter Detector Antenna

Frequency |Reading +Cable

Factor

Polarity

39.8861

40.3997

71.289

211.8265

300.026

625.1039

875.1639

1000
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REPORT NO: 11U14119-2 DATE: MAY 12, 2012
FCC ID: AAR-W1

9. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 6t 56 560 to 46
0.5-5 56 46
5-30 G0 S0
" Decreases with the logarithm of the frequency.
TEST PROCEDURE
ANSI C63.4
RESULTS
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REPORT NO: 11U14119-2
FCC ID: AAR-W1

DATE: MAY 12, 2012

6 WORST EMISSIONS

Project No:11U14119
Client Name:GOOGLE
Model/Device:W-1/802.11abg/Audio_Video device
Test Volt/Freg:115VAC/60Hz
Test By:Thanh Nguyen
Line-L1 .15 - 30MHz
Test Meter Detector (T24IL LC Cables |dB(uVolts) |CFR 47 Margin |CFR 47 Margin
Frequency |Reading L1.TXT 1&3.TXT Part 15 Part 15
(dB) (dB) Class B Class B
QP Avg
0.15 54.57|PK 0.1 0 54.67 66 -11.33|- -
0.15 37.69|Av 0.1 0 37.79|- - 56 -18.21
3.12 40.53|PK 0.1 0.1 40.73 56 -15.27|- -
3.12 28.44|Av 0.1 0.1 28.64|- - 46 -17.36
17.2275 47.15|PK 0.2 0.2 47.55 60 -12.45|- -
17.2275 33.91|Av 0.2 0.2 34.31|- - 50 -15.69
Line-L2 .15 - 30MHz
Test Meter Detector (T24IL LC Cables |dB(uVolts) |CFR 47 Margin |CFR 47 Margin
Frequency |Reading L1.TXT 1&3.TXT Part 15 Part 15
(dB) (dB) Class B Class B
QP Avg
0.177 48.89 | PK 0.1 0 48.99 64.6 -15.61|- -
0.177 35.31|Av 0.1 0 35.41|- - 54.6 -19.19
3.4485 39.11|PK 0.1 0.1 38.31 56 -16.69|- -
3.4485 26.04|Av 0.1 0.1 26.24|- - 46 -19.76
17.2365 45.47 |PK 0.2 0.2 45.87 60 -14.13|- -
17.2365 33.95|Av 0.2 0.2 34.35|- - 50 -15.85
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REPORT NO: 11U14119-2 DATE: MAY 12, 2012
FCC ID: AAR-W1

LINE 1 RESULTS

UL Fremont, CA CE Rcom 15 Moy 2812 UH: 3826
I P I Conducted RFI Uoltoge

Project Mo:11U14119
Client Nome:GOOGLE
Model/Device:W-1/882 1 lobg/Audio_Video device
Test Uolt Freg: | 15UAC/GEHZ
Test By:Thonh Nguyen
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[+ 15-30 FK/f 18k nfa Ae/d Sk Line-L
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Page 60 of 69

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701D
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: 11U14119-2 DATE: MAY 12, 2012
FCC ID: AAR-W1

LINE 2 RESULTS

UL Fremont, CA CE Rcom 15 Moy 2812 un ;38 26
1 : 1 Pobob 1 Conducted RFI Uoltage

Project Mo:t1U14119

Client Nome:GOOGLE

Mode | /Device:W-1/802. 1 1obg/Audic Video d
Test Uolt/Freq:115UAC/BBHz

Test By:Thanh Nguyen

dBluloltsld Line-LZ

‘1: | H H H H | | 11:B
Frequerncy [MH=]

Ronge [MHz] Det RBUCHz] WBWCHz]  Suweep Lakel Ronge [Mhz] Det  RBUCHz] UBWCHz]  Sweep Labe
I:15-38 PR/ 10k n/o 1s/4 Btz Lire-L1
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REPORT NO: 11U14119-2
FCC ID: AAR-W1

DATE: MAY 12, 2012

10.

FCC RULES

MAXIMUM PERMISSIBLE EXPOSURE

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—LIMITE FOR MAXIMUM FERMISSIELE EXPOSURE (MPE)
. Electric fisld Magnetic fiskd o . . :
Frequency rangs Power dansity Avaraging time
{MHz) strength strength i ez iminutzs)
(A} Limits for OccupationaliContrellad Exposuras
D330 G614 1.63 *(100) il
B30 18427 4. 894 *{9007F2) 4]
30-200 61.4 0163 1.0 3]
300-15 frao0 4]
1500100 5 i
{B) Limits for General Population/Uncontrolled Exposura
O3134 G614 1.63 *(100) 20
T30 8247 21908 {180 a0
TABLE 1—LIMITS FOR MAXIMUM PERMISSIELE EXPOSURE (MFE)—Continued
. Electric fisld Magnstic fiskd o . ] -
Frequency range Power density Avaraging time
iMHz) strength strngth ity fam iminutzs)
A0-20D e FIR ] 0.o73 0.2 20
300-15 11800 20
1500—100,00 1.0 20

f=frequency in MHz
* = Plans-wave equivalent power density

NOTE 1 7O TABLE 1: Oceupational/controlled limits apply in situations in which persons are exposed as a consequence of their

amployment provided those persons are full

¢ aware of the potential for exposure and can exercies conirol over their exposurs.

Limits for oczupationalicontrolled exposure also apply in situations when an individual is transient through a location whers occu-

pationalicontrolled limits apply provided he or she is made awars of the

otantial for exposurs,

NOTE 2 To TABLE 1. General populationfuncontrolled exposures apply in situations in which the general public may be ex-
pomed, orin which persons that are exposed as a conssquence of their employment may not be fully aware of the potential for
axposura of can not exerciss control over their exposurs.
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IC RULES

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

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

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

(Vim) (ASm) ( W/m? ) {min)

0.003-1 280 2.19 6

1-10 280/ 2197F 6

10-30 28 219f 6

20-200 28 0.073 2" B

300-1 500 1.585 %% 0.0042f%5 FA50 B

1 500-15 000 614 0.163 10 B
15 000150 000 614 0.163 10 616 000 /f'2
150 000300 000  0.158f%°  421x10*f°% 6.67x10°F 616 000 /f1?

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

Notes: 1. Frequency, f, isin MHz ,

2. Acpower density of 10 W/m™ is equivalent to 1 mW./cm™.

3. Amagnetic field strength of | A/m corresponds to 1.257 microtesla ()
or 12.57 milligauss (mr ).
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EQUATIONS

Power density is given by:

S =EIRP /(4 * Pi* D"2)
where
S = Power density in W/m”2
EIRP = Equivalent Isotropic Radiated Power in W
D = Separation distance in m

Power density in units of W/m”2 is converted to units of mWc/m”2 by dividing by 10.
Distance is given by:

D = SQRT (EIRP / (4 * Pi * S))
where
D = Separation distance in m
EIRP = Equivalent Isotropic Radiated Power in W
S = Power density in W/m”2

For multiple 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
Power * Gain product (in linear units) of each transmitter.

Total EIRP = (P1*G1) + (P2*G2) + ... + (Pn * Pn)
where

Px = Power of transmitter x

Gx = Numeric gain of antenna x

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.

LIMITS

From FCC §1.1310 Table 1 (B), the maximum value of S = 1.0 mW/cm”"2

From IC Safety Code 6, Section 2.2 Table 5 Column 4, S = 10 W/m”2

RESULTS

Band Mode Separation | Output | Antenna | IC Power | FCC Power
Distance Power Gain Density Density
(m) (dBm) (dBi) (W/mA2) | (mW/cm*”2)
5 GHz WLAN 0.20 13.85 6.00 0.19 0.019
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