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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: Multimedia Device With Ble, 2.4ghz And 5ghz Wlan Radios
MODEL: NC2-6A5
SERIAL NUMBER: 5323103ZZAJR (RADIATED) &

PROTO 1 (CONDUCTED)

DATE TESTED: May 6, 2015 — June 19, 2015

APPLICABLE STANDARDS
STANDARD TEST RESULTS
NCC LP0002 Pass

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

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

Approved & Released For

UL Verification Services Inc. By: Tested By:
o :
S s | W e Fimg
FRANCISCO DE ANDA CHRIS XIONG
PROJECT LEAD EMC ENGINEER
UL Verification Services Inc. UL Verification Services Inc.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with NCC LP0002, ANSI
C63.10-2009 for FCC and ANSI C63.10-2013 for IC, FCC CFR 47 Part 2, FCC CFR 47 Part 15,
RSS-GEN Issue 4, and RSS-247 Issue 1.

Testing for radiated emissions above 1GHz was performed with the EUT elevated at 1.5m
instead of 0.8m. 1.5m is the required height in ANSI C63.10:2013 as referenced by RSS GEN
issue 4. This test height has been permitted by FCC as discussed in FCC/TCB conference call
in December 2014.

3. FACILITIES AND ACCREDITATION

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

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, Fremont, California, USA. Line conducted emissions are measured only at the
47173 address. The following table identifies which facilities were utilized for radiated emission
measurements documented in this report. Specific facilities are also identified in the test results
sections.

47173 Benicia Street 47266 Benicia Street
[ ] Chamber A [ ] Chamber D
[ ] Chamber B [ ] Chamber E
[ ] Chamber C X Chamber F
[ | Chamber G
[ ] Chamber H

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers A through H are covered under Industry Canada company address code 2324B with
site numbers 2324B -1 through 2324B-8, respectively.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full
scope of accreditation can be viewed at http://ts.nist.gov/standards/scopes/2000650.htm.
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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 +4.94 dB
Radiated Disturbance, 1 to 6 GHz + 3.86 dB
Radiated Disturbance, 6 to 18 GHz +4.23 dB
Radiated Disturbance, 18 to 26 GHz +5.30 dB
Radiated Disturbance, 26 to 40 GHz +5.23 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 Multimedia Device with BLE, 2.4Ghz and 5GHz WLAN Radios.

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 18.98 79.07
2412 - 2462 802.11g 14.92 31.05
2412 - 2462 802.11n HT20 13.14 20.61
2422 - 2452 802.11n HT40 10.37 10.89

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes PCB antennas, with a maximum gain of 3.1dBi for antenna 1 and 2.3dBi for
antenna 2.

5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was 15.2.7.09.

The test utility software used during testing was Labtool ver 2.0.0.71

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.

Worst-case data rates as provided by the client were:
802.11b mode: 1 Mbps
802.11g mode: 6 Mbps

802.11n HT20mode: MCSO
802.11n HT40mode: MCSO
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5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List
Description Manufacturer Model Serial Number FCCID
AC Adapter Lenovo ADLX65NCC2A  |11545N026371Z5994AH GRO N/A
AC Adapter Google S005BBUO500100 Proto 1 N/A
Laptop Lenovo E440 PF-074E9W 15/01 N/A
USB Hub Belkin N10117 P11438 N/A
USB LAN Adapter HP 538507 001 N/A
/O CABLES
1/0 Cable List
Cable (Port # of identical |Connector |Cable Type |Cable Remarks
No ports Type Length (m)
1 DC 1 Barrel unshielded 0.8
2 UsB 1 USB unshielded 1.5 Power cable
3 UsB 1 UsSB unshielded 2.5
4 LAN 1 RJ45 unshielded 2.5
5 uUsB 1 uUsB unshielded 0.1
6 uUsB 1 uUsB unshielded 0.2 Data
7 uUsB 1 Micro USB | unshielded 0.2 Y-cable
TEST SETUP

The EUT is connected to a host laptop via USB HUB and USB-to-LAN Adapter, test software

exercises the radio.
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SETUP DIAGRAM FOR RADIATED and AC LC TESTS

Remote

Radiated

Ll

Spectrum Analyzer

7
USB Y-Cable

AC Adapter [——]

AC Mains/ LISN

Conducted
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SETUP DIAGRAM FOR CONDUCTED TESTS

Spectrum Anayser

USB to LAN
converter

USB HUB

AC Adapter [— 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 |Ca| Due
Radiated Software UL UL EMC Ver 9.5, July 22, 2014
Conducted Software UL ULEMC Ver 2.2, March 31, 2015
Spectrum Analyzer, PXA, 3Hz to Agilent N9030A 341 02/20/16
Antenna, Horn 1-18GHz ETS Lindgren 3117 120 03/26/16
Antenna, Broadband Hybrid, 30MHz | Sunol Sciences JB1 122 02/13/16
Amplifier, 10KHz to 1GHz, Sonoma 310N 173 06/09/16
Amplifier, 1- 18GHz Miteq AFS42- 742 01/31/16
Amplifier, 26 - 40GHz Miteq NSP4000-SP2 88 4/7/2016
Filter, HPF 3.0GHz Micro-Tronics HPM17543 427 01/31/16
Filter, LPF 5.0GHz Micro-Tronics LPS17541 421 1/31/2016
Filter, HPF 6GHz HPF Micro-Tronics HPS17542 425 1/31/2016
Antenna, Horn 18 to 26.5GHz ARA MWH-1826 89 12/17/15
Amplifier, 1to 26.5GHz, 23.5dB Gain Agilent 84498 404 04/13/16
Spectrum Analyzer, 40 GHz Agilent 8564E 106 08/06/15
LISN, 30MHz FCC 50/250-25-2 24 01/16/16
Analyzer, PXA, 3Hz to 44GHz Agilent N9030A 341 02/20/16
UL EMC Software UL UL EMC Rev 9.5.03
Antenna Port Software UL ULRF Ver2.2
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7. MEASUREMENT METHODS

6 dB BW: KDB 558074 D01 v03r02, Section 8.1.
Output Power: KDB 558074 D01 v03r02, Section 9.2.2.2.

Power Spectral Density: KDB 558074 D01 v03r02, Section 10.3.

Out-of-band emissions in non-restricted bands: KDB 558074 D01 v03r02, Section 11.0.

Qut-of-band emissions in restricted bands: KDB 558074 D01 v03r02, Section 12.1.

Band-edge: KDB 558074 D01 v03r02, Section 13.2.
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8. ANTENNA PORT TEST RESULTS

8.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

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)
2.4GHz Band
802.11b 1TX 100.000 | 100.00 1.000 100.00% 0.00 0.010
802.11g 1TX 100.000 | 100.00 1.000 100.00% 0.00 0.010
802.11n HT20 1TX 100.000 | 100.00 1.000 100.00% 0.00 0.010
802.11n HT40 1TX 4768 | 4.814 0.990 99.04% 0.00 0.010
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DUTY CYCLE PLOTS

2.4 GHz BAND

DUTY CYCLE 802.11b MODE

- Agilent 09:51:12 Jun 4, 2015 Freg/Channel

Rel 26.7 dBm Atten 30 dB Certer Freq
#Peak 241200000 GHz

Stait Freq
2 41200000 GHz
Stop Freqg
2.41200000 GHz

CF Step
5.00000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
cif

On

Center 2.412 000 GHz Span 0 Hz |
Res BW & MHz #VBW 50 MHz Sweep 50 ms (1001 pis)

DUTY CYCLE 802.11g MODE
s Agilent 11:14:33 Jun 4, 2015 R T [FregChannel |

Rel 7.7 dBm #Atten 6 dB Certer Freq
peak 2 41200000 GHz

Log

10 Start Freq

dB/ 2.41200000 GHz

Ofist

1.7 ‘

dB Stop Freg
241200000 GHz

CF Step
8.00000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
Cf

On

Center 2.412 000 GHz Span 0 Hz ‘
Res BW 8 MHz #VBW 50 MHz Sweep 100 ms (1001 pts)
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DUTY CYCLE 802.11n HT20 MODE
% Agllent 11:15:02 Jun 4, 2015 R T [FregChannel |

Rel 7.7 dBm #Atlen 6 dB Certer Freq
#Peak 2.41200000 GHz
Stant Freq
2.41200000 GHz
Stop Freq
2.41200000 GHz

CF Step
8.00000000 MHz
Auta Man

Freq Cliset
0.00000000 Hz

Signal Track
Cf

Cn

Center 2.412 000 GHz Span 0 Hz ‘
Res BW & MHz #VBW 50 MHz Sweep 100 ms (1001 pts)

DUTY CYCLE 802.11n HT40 MODE
s Agilent 11:17:05 Jun 4, 2015 R T [Freq/Channel |

AMK2 4814 ms

Rel 7.7 dBm #Atten 6 dB .0.74 dB Certer Freq

Log I =

10 Start Freq
dB/ 2.42200000 GHz
Ofist

1.7
dB Stop Freqg
242200000 GHz

CF Step
8.00000000 MHz
#PAvg Auto Man

Center 2.422 000 GHz Span 0 Hz Freq Cfiset
Res BW 8 MHz #VBW 50 MHz Sweep 7.533 ms (1001 pts) 0.00000000 Hz
Maiber Tiace X Az Amplilude
1R iy 1813 ms -10.88 dBm
14 1y 4.768 ms 0.22 dB :
2R iy 1813 ms -10.88 dBm Signal Track
2A 1y 4814 ms -0.74 dB On Cf
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8.2. 802.11b MODE IN THE 2.4 GHz BAND ANTENNA 1

8.2.1. 6 dB BANDWIDTH

LIMITS

NCC LP0002 §3.10.1 (6.2.1)

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

RESULTS
Channel|Frequency|6 dB Bandwidth|[Minimum Limit
(MHz) (MHz) (MHz)
Low 2412 10.080 0.5
Mid 2437 10.080 0.5
High 2462 10.096 0.5
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6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Swept SA
ALIGN AUTO 02:20:43 PM May 14, 2015

[Center Freq 2.412000000 GHz #Avg Type: RMS wecE[ - ao5 6 Frequency
PNO: Wide [, 1h4: Free Run T
IFGain:Low Atten: 22 dB CETP PRPPP

AMKr1 10.080 MHz Auto Tune
Ref Offset 11 dB
1L(‘J,gBldiv Reef 225.900 dBm -0.20 dB

Center Freq

120 2.412000000 GHz

1A2
W /”\,J\u ’ 3 89 dBm|

200 o 1

AV \/‘\u“ ok

Stop Freq
2.420000000 GHz

CF Step
1.600000 MHz
Auto Man

Freq Offset
0Hz

Center 2.412000 GHz Span 16.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.53 ms (1001 pts)

MSG % STATUS

6 dB BANDWIDTH MID CH

Agilent Spectrum Analyzer - Swept SA
S06  DC SEMSE:INT| ALIGN AUTO 02:17:31 PM May 14, 2015

RL RF |
[Center Freq 2.437000000 GHz | Trie: Free R #Avg Type: RMS TRTACE ERED Frequency
PNO: Wide 0 1Vig:Free Run
IFGain:lefu * Atten: 22 dB DETPPPPPP

Auto T
Ref Offset 11 dB AMKr1 10.080 MHz uto Tune
1ngdsmiv Ref 22.00 dBm -0.21 dB

CenterFreq
2.437000000 GHz

J'_,'\ M ?1 a2 3.54 db|
¥, V| e
7 EN

Stop Freq
2.445000000 GHz|

CF Step
1.600000 MHz
Auto Man

Freq Offset
0 Hz|

Center 2.437000 GHz Span 16.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.53 ms (1001 pts)

MSG [@ STATUS
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

6 dB BANDWIDTH HIGH CH

ALIGN AUTO 02:24:08 PM May 14, 2015

[Center Freq 2.462000000 GHz | Tria: Free R #Avg Type: RMS TRACE[T =395 5 Frequency
PNO: Wide L, |rg:FreeRun
IFGain:Low © Atten: 22 dB FRRERE

Auto Tune
Ref Offset 11 dB
1L%gdBldiv Ref 22.00 dBm

CenterFreq|
2.462000000 GHz|

T A
/»/\\ / StartFreq
ﬁJ‘/‘ y 2.454000000 GHz

Stop Freq,
2.470000000 GHz

JJV

CF Step
1.600000 MHz
Auto Man

Freq Offset
0 Hz|

Center 2.462000 GHz Span 16.00 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 1.53 ms (1001 pts)

MSG % STATUS
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

8.2.2. OUTPUT POWER

LIMITS

NCC LP0002 §3.10.1

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.
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REPORT NO: 15U20917-E23
FCC ID: AARNC2-6A5

DATE: AUGUST 3, 2015

RESULTS
Limits
Channel |Frequency | Directional [ NCC Max
Gain Power | Power
Limit
(MHz) (dBi) (dBm) | (dBm)
Low 2412 3.10 30.00 30.00
Mid 2437 3.10 30.00 30.00
High 2462 3.10 30.00 30.00
Results
Channel |Frequency| Chain O Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 2412 17.97 17.97 30.00 -12.03
Mid 2437 18.98 18.98 30.00 -11.02
High 2462 17.42 17.42 30.00 -12.58
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REPORT NO: 15U20917-E23
FCC ID: AARNC2-6A5

DATE: AUGUST 3, 2015

8.2.3. POWER SPECTRAL DENSITY

LIMITS

NCC LP0002 §3.10.1 (6.2.2)

For digitally modulated systems, the power spectral density conducted form the intentional
radiator to the antenna shall not be greater than 8 dBm in any 3 KHz band during any time
interval of continuous transmissions.

RESULTS

PSD Results

Channel | Frequency | Chain O | Limit |Margin

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

Low 2412 -3.27 8.0 -11.3
Mid 2437 -3.55 8.0 -11.6
High 2462 -3.16 8.0 -11.2
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REPORT NO: 15U20917-E23
FCC ID: AARNC2-6A5

DATE: AUGUST 3, 2015

PSD, Chain 0

PSD, Chain 0 LOW CH

Agilent Spectrum Analyzer - Swept SA

RF S0Q DC SEMSE:INT

ALIGN AUTO 03:40:06 PM May 14, 2015

RL
[Center Freq 2.412000000 Gpl;:g: e Trig: Free Run
Atten: 22 dB

IFGain:Low

Ref Offset 11 dB
Ref 22.00 dBm

#Avg Type: RMS

"??ii’rwmﬁ
DET|A A AAK A
Mkr1 2.411 227 GHz

-3.27 dBm

Frequency

Auto Tune|

10 dBidiv
Log

120

5N

7]
Y

A

Center Freq
2.412000000 GHz

StartFreq
2.404440000 GHz

Stop Freq
2.419560000 GHz

CF Step
1.512000 MHz

Auto Man

Center 2.412000 GHz
#Res BW 30 kHz

MSG

#VBW 91 kHz

Span 15.12 MHz
Sweep 20.7 ms (1008 pts)

% STATUS

Freq Offset
0Hz

PSD, Chain 0 MID CH

Agilent Spectrum Analyzer - Swept SA
RF S0 DC SENSE!INT| ALIGNAUTO | 03:40:48 PM May 14, 2015
#Avg Type: RMS TRACE Frequency

RL
[Center Freq 2.437000000 GHz )
PNO: Wide ~—»— 1rig: Free Run
IFGain:Low Aften: 22 dB

Ref Offset 11 dB

10 dBidiv  Ref 22.00 dBm
Leg

3456

TYPE|&
DET|4 A AAA A
Mkr1 2.437 788 GHz
-3.55 dBm

Auto Tune|

120

6.00 dB|

v

A\ g

CenterFreq
2.437000000 GHz

StartFreq
2.429440000 GHz|

Stop Freq
2.444560000 GHz|

CF Step
1.512000 MHz,

Auto Man

Center 2.437000 GHz
#Res BW 30 kHz

MSG

#VBW 91 kHz

Span 15.12 MHz
Sweep 20.7 ms (1008 pts)

[@ STATUS

Freq Offset
0 Hz|
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REPORT NO: 15U20917-E23
FCC ID: AARNC2-6A5

DATE: AUGUST 3, 2015

PSD, Chain 0 HIGH CH

ALIGN AUTO

03:41;19 PM May 14, 2015

[Center Freq 2.462000000 GHz

PNO: Wide ~—»— 1rig:Free Run
IFGain:Low Atten: 22 dB

Ref Offset 11 dB
E%gBldiv Ref 22.00 dBm

#Avg Type: RMS

Frequency

TRACE[] - 3456
TYPE[4
DET|& A A A A &

Auto Tune

Center 2.462000 GHz
#Res BW 30 kHz

MSG

#VBW 91 kHz

Span 15.14 MHz

Sweep 20.8 ms (1010 pts)

% STATUS

CenterFreq|
2.462000000 GHz|

StartFreq
2.454428000 GHz

Stop Freq,
2.469572000 GHz

Auto Man

CF Step
1.514400 MHz

Freq Offset
0 Hz|
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

8.2.4. OUT-OF-BAND EMISSIONS

LIMITS

NCC LP0002 §3.10.1 (5.1)

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.
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

RESULTS

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH

Agilent Spectrum Analyzer - Swept SA
S0G  DC SEMSE:INT)| ALIGHN AUTO 02:18:21 PM May 14, 2015

RL RF ————-
[Center Freq 2.437000000 GHz | #Avg Type: RMS TRACE[ - 345 6 Frequency

PNO: Fast 0 11ig:Free Run T

IFGain:Low Atten: 22 dB bEF PPFPF P

Mkr1 2.436 52 GHz Auto Tune
Ref Offset 11 dB
1%;5"‘“ Reef zzfjm dBm 072 dBm

1 Center Freq
v 2.437000000 GHz

e

StartFreq
2.407000000 GHz|

Stop Freq|
2.467000000 GHz

CF Step
6.000000 MHZz|
[Auto Man

o Y
ﬁf v WW% FreqOffset

0 Hz|

Center 2.43700 GHz Span 60.00 MHz
#Res BW 100 kKHz #VBW 300 kHz Sweep 5.80 ms (1001 pts)

MSG Ilb STATUS

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH

Agilent Spectrum Analyzer - Swept SA
RL RF S0o Do SEMSEINT| ALIGNAUTO | 02:21:30 PM May 14, 2015

[Center Freq 2.400000000 GHz ] #Avg Type: RMS TRACE[ - 3456 Frequency
PNO: Fast (0 11ig:FreeRun T
IFGain:Low Atten: 22 dB oETP PPRP P

Auto Tune|
Mkr2 2.396 04 GHz
Ref Offset 11 dB
E%gsmiv Reef 225le dBm -36.96 dBm

120

Center Freq
200 g,

2.400000000 GHz

-8.00

-18.0

StartFreq
2.370000000 GHz|

280

-38.0

-48.0
8.0 Stop Freq|
0 2.430000000 GHz

Center 2.40000 GHz Span 60.00 MHz

Res BW 100 kHz #VBW 300 kHz Sweep 5.80 ms (1001 pts) CF Step

6.000000 MHz
Auto Man

I
2.400 00 GHz 4263 dBm
2.396 04 GHz -36.96 dBm

Freq Offset|
0 Hz|

N0 W®~ G ¢n W=

=
@
2]
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH

Agilent Spectrum Analyzer - Swept SA
S04 DO SENSE:INT ALIGNALTO 02:24:57 PM May 14, 2015

RL RE ——
[Center Freq 2.483500000 GHz #Avg Type: RMS TRACE[. - 5456 Frequency
PNO: Fast (0 1rig:Free Run j
IFGain:Low Atten: 22 dB oerfF PPPPP

Auto Tune
Mkr2 2.488 00 GHz
Ref Offset 11 dB
Eggsldiv RZf 225.7)0 dBm -47.04 dBm

120 Center Freq|
. M“W‘“WW””“ W 2.483500000 GHz
-6.00

i N

-18.0

StartFreq
2.453500000 GHz|

-28.0

380

480

530 Stop Freq|
580 2513500000 GHz|

Center 2.48350 GHz Span 60.00 MHz CFStep
Res BW 100 kHz #VBW 300 kHz Sweep 5.80 ms (1001 pts) 6.000000 MHz

S R A N[ ‘ Auto Man
248360 GHz -49.29 dBm
2.48800 GHz -47.04 dBm

Freq Offset|
0 Hz|

% STATUS

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH

Agilent Spectrum Analyzer - Swept SA
RF 506 DC SEMSE:INT ALIGHAUTO 02:23:17 PM May 14, 2015

RL
[Center Freq 13.015000000 GHz | #Avg Type: RMS TRAGE[ o3 56 Frequency
n T Trig: Free Run T
PNO: Fast () [
IFGain:Low Atten: 22 dB DET

Mkr4 7.236 0 GHZ] Auto Tune|
Ref Offset 11 dB
1L%gBJdiv sz Zf.sbo dBm -55.16 dBm
1

120

Center Freq

200 13.015000000 GHz|

.00

-18.0
StartFreq
a0 30.000000 MHz

=380

-4810

580 Stop Freq|
&80 26.000000000 GHz|

Start 30 MHz Stop 26.00 GHz CFSte
Res BW 100 kHz #VBW 300 kHz Sweep 2.48 5 (30000 pts)|| 5 567000000 Orr

[MkA[MooE] TRclsoll X ] v ] _FNCToN NCTION RUEETE | |Auto Man
1 N f 24133 GHz 9.32dBm

1

1f 23959 GHz 3812 dBm
1f 48234 GHz 54.96 dBm Freq Offset
1f 7.236 0 GHz 55.16 dBm

0 Hz|
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REPORT NO: 15U20917-E23
FCC ID: AARNC2-6A5

DATE: AUGUST 3, 2015

OUT OF BAND MID CH

Agilent Spectrum Analyzer - Swept SA
S0 Q

ALIGHAUTO

RL RF DC
[Center Freq 13.015000000 GHz

#Avg Type: RMS TRACE 3456

PNO: Fast .:.‘ Trig: Free Run T
IFGain:Low

02:19:50 PM May 14, 2015

Frequency

Atten: 22 dB perlP PRPPP

Ref Offset 11 dB
Ref 22.00 dBm

Mkrd 7.312 2 GHz
-57.03 dBm

Auto Tune|

10 dBlidiv
Log

1
120

200

Center Freq

800

13.015000000 GHz

-180

-280

StartFreq|

-38.0

30.000000 MHz

-48.0

580

Stop Freq|
26.000000000 GHz|

£80
I \

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz
Sweep 2.48 s (30000 pts;

[eR[MODETTROTSCLL X ]
N f 24358 GHz

f 2.3656 GHz

48736 GHz
73122 GHz

f
f

FUNCTION WIDTH
9.75 dBm
-47.19 dBm
57.10 dBm
£7.03 dBm

FUNCTION VALUE

CF Step
2.597000000 GHz|
Auto Man

Freq Offset
0 Hz|

OUT OF BAND HIGH CH

Agilent Spectrum Analyzer - Swept SA
S0Q

ALIGNALTO 02:25:43 PM May 14, 2015

RL RFE
[Center Freq 13.015000000 GHz

#Avg Type: RMS TRACE[l 3156

PNO: Fast .:.‘ Trig: Free Run T
IFGain:Low

Frequency

Atten: 22 dB DET FF’PPP P

Ref Offset 11 dB

10 dBidiv_ Ref 22.00 dBm
Log

Mkr4 7.385 8 GHz
-57.22 dBm

1
120

200

-5.00

Auto Tune|

Center Freq
13.015000000 GHz|

-18.0

=280

<380

-48.0

-58.0

wﬁw

&80
I \

StartFreq|
30.000000 MHz

StopFreq|
26.000000000 GHz

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz
Sweep 2.48 s (30000 pts

2.464 3 GHz
2.386 4 GHz
4.922 9 GHz
7.3858 GHz

FLINCTION WIDTH
8.67 dBm
4711 dBm
£6.80 dBm
£7.22 dBm

FLNCTION VALLIE

CF Step
2597000000 GHz
Auto Man

FreqOffset
0 Hz|

% STATUS
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

8.3. 802.11b MODE IN THE 2.4 GHz BAND ANTENNA 2

8.3.1. 6 dB BANDWIDTH

LIMITS

NCC LP0002 §3.10.1 (6.2.1)

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

RESULTS
Channel|Frequency|6 dB Bandwidth|[Minimum Limit
(MHz) (MHz) (MHz)
Low 2412 10.064 0.5
Mid 2437 10.112 0.5
High 2462 10.080 0.5

Page 29 of 204
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J

47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 15U20917-E23
FCC ID: AARNC2-6A5

DATE: AUGUST 3, 2015

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Swept SA
RL RF 509

SEMSE:INT ALIGMAUTO 03:40:05 PM May 14, 2015

[Center Freq 2.412000000 GHz

Ref Offset 11 dB

10dBidiv. Ref 22.00 dBm
Log

PNO: Wide 0 T1rig: Free Run Tv
IFGain:Low

#Avg Type: RMS TRACE 3456

Frequency

Atten: 22 dB erP FRPPP

AMEkr1 10.064 MHz
-0.16 dB

Auto Tune

Wy

4.21 o)

Center Freq|
2.412000000 GHz|

1A2
.

SN

VAl

)

StartFreq
2.404000000 GHz|

StopFreq|
2.420000000 GHz|

CF Step
1.600000 MHz|
Auto Man

FreqOffset|
0 Hz|

Center 2.412000 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 16.00 MHz
Sweep 1.53 ms (1001 pts)

I% STATUS

6 dB BANDWIDTH MID CH

Agilent Spectrum Analyzer - Swept SA
RL RF 509

SEMSE:INT ALIGMAUTO 03:46:11 PM May 14, 2015

[Center Freq 2.437000000 GHz

Ref Offset 11 dB

10dBidiv. Ref 22.00 dBm
Log

PNO: Wide 0 T1rig: Free Run Tv
IFGain:Low

#Avg Type: RMS TRACE 3456

Frequency

Atten: 22 dB erP FRPPP

AMEkr1 10.112 MHz
-0.17 dB

Auto Tune

A Al

Center Freq|
2.437000000 GHz|

142
$

i

Vay

N

StartFreq
2.429000000 GHz|

StopFreq|
2.445000000 GHz|

CF Step
1.600000 MHz|
Auto Man

FreqOffset|
0 Hz|

Center 2.437000 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 16.00 MHz
Sweep 1.53 ms (1001 pts)

% STATUS
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

6 dB BANDWIDTH HIGH CH

‘ ALIGNALTO 03:51:51 PM May 14, 2015 Fi
[Center Freq 2.462000000 GHz | Trie: Free R #Avg Type: RMS TRTACE 5956 requency
PNO: Wide 5 rig: Free Run W

IFGain:Low * Aften: 22 dB welP PPPPP

Auto Tune|

Ref Offset 11 dB
‘IngBldiv Ref 22.00 dBm

Center Freq(]
2.462000000 GHz|

§>1A2

- 1Y
\ /\—\ StartFreq
2.454000000 GHz|

StopFreq|
2.470000000 GHz

CF Step
1.600000 MHz|
Auto Man

FreqOffset
0 Hz|

Center 2.462000 GHz Span 16.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.53 ms (1001 pts)

MSG % STATUS
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

8.3.2. OUTPUT POWER

LIMITS

NCC LP0002 §3.10.1

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.
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REPORT NO: 15U20917-E23
FCC ID: AARNC2-6A5

DATE: AUGUST 3, 2015

RESULTS
Limits
Channel |Frequency | Directional [ NCC Max
Gain Power | Power
Limit
(MHz) (dBi) (dBm) | (dBm)
Low 2412 2.30 30.00 30.00
Mid 2437 2.30 30.00 30.00
High 2462 2.30 30.00 30.00
Results
Channel |Frequency| Chain O Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 2412 15.92 15.92 30.00 -14.08
Mid 2437 16.02 16.02 30.00 -13.98
High 2462 16.12 16.12 30.00 -13.88
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REPORT NO: 15U20917-E23
FCC ID: AARNC2-6A5

DATE: AUGUST 3, 2015

8.3.3. POWER SPECTRAL DENSITY

LIMITS

NCC LP0002 §3.10.1 (6.2.2)

For digitally modulated systems, the power spectral density conducted form the intentional
radiator to the antenna shall not be greater than 8 dBm in any 3 KHz band during any time
interval of continuous transmissions.

RESULTS

PSD Results

Channel | Frequency | Chain O | Limit |Margin

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

Low 2412 -3.06 8.0 -11.1
Mid 2437 -3.35 8.0 -11.4
High 2462 -3.38 8.0 -11.4
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

PSD, Chain 0

PSD, Chain 0 LOW CH

Agilent Spectrum Analyzer - Swept SA
500 DC SENSE:INT ALIGNAUTO 03:49:59 PM May 14, 2015

RL RF ]
: Frequency
[Center Freq 2.412000000 GHz #Avg Type: RMS mcs’ﬁ

PNO: Wide —— 1rig: Free Run TYFE
IFGaim:Low Atten: 22 dB DET|A A AAAA

Mkr1 2.412 683 GHz Auto Tunej
Ref Offset 11 dB
E%gBldiv Reef 25.300 dBm -3.06 dBm

Center Freq|
2.412000000 GHz|

.00 o}

1
/,!WM StartFreq
/, \ 2.404452000 GHz|

StopFreq|
2.419548000 GHz|

CF Step
1.509600 MHz|
Auto Man

FreqOffset|
0 Hz|

Center 2.412000 GHz Span 15.10 MHz
#Res BW 30 kHz #VBW 91 kHz Sweep 20.7 ms (1006 pts)

MSG % STATUS

PSD, Chain 0 MID CH

Agilent Spectrum Analyzer - Swept SA
500 DC SENSE:INT ALIGNAUTO 03:47:00 PM May 14, 2015

RL RF ]
. Frequency
[Center Freq 2.437000000 GHz #Avg Type: RMS mcs’ﬁ

Wi Trig: Free Run TVPE
PNO: Wide —— 19 i

IFGain:Low Atten: 22 dB

Mkr1 2.437 616 GHz Auto Tunej
Ref Offset 11 dB
E%gBldiv Reef 25.300 dBm -3.35dBm

Center Freq|
2.437000000 GHz|

.00 o}

StartFreq
2.429416000 GHz|

AV

StopFreq|
2.444584000 GHz|

CF Step
1.516800 MHz|
Auto Man

FreqOffset|
0 Hz|

Center 2.437000 GHz Span 15.17 MHz
#Res BW 30 kHz #VBW 91 kHz Sweep 20.8 ms (1011 pts)

MSG I% STATUS
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

PSD, Chain 0 HIGH CH

Agilent Spectrum Analyzer - Swept SA
ALIGNALTO 03:52:36 PM May 14, 2015

" Frequency
[Center Freq 2.462000000 GHz #Avg Type: RMS TRACE T : Ai Z

PNO: Wide -—»— 1rig: Free Run TVPE
IFGain:Low Atten: 22 dB DET

Mkr1 2.462 608 GHz Auto Tune
Ref Offset 11 dB
1ngstdiv sz 25.7)0 dBm -3.38 dBm

Center Freq(]
2.462000000 GHz|

5.00 e}

StartFreq|
2.454440000 GHz

/[ N\

StopFreq|
2.469560000 GHz

CF Step
1.512000 MHz|
Auto Man

FreqOffset
0 Hz|

Center 2.462000 GHz Span 15.12 MHz
#Res BW 30 kHz #VBW 91 kHz Sweep 20.7 ms (1008 pts)

MSG % STATUS
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

8.3.4. OUT-OF-BAND EMISSIONS

LIMITS

NCC LP0002 §3.10.1 (5.1)

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.
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REPORT NO: 15U20917-E23
FCC ID: AARNC2-6A5

DATE: AUGUST 3, 2015

RESULTS

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH

Agilent Spectrum Analyzer - Swept SA
RL RE S09  DC SENSEINT| ALIGNAUTG 03:47:31 PM May 14, 2015
Frequency

[Center Freq 2.437000000 GHz
PNO: Fast

IFGain:Low

7 Trig: Free Run
Atten: 22 dB

Ref Offset 11 dB

10 dBidiv. Ref 22.00 dBm
Log

#Avg Type: RMS

TRACE
T

24586

per|fP PPPP P

Auto Tune|

120

Center Freq

il

2.437000000 GHz

StartFreq
2.407000000 GHz|

Stop Freq|
2.467000000 GHz|

CF Step

6.000000 MHz

Auto Man

W ¥

FreqOfiset

0 Hz|

Center 2.43700 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 60.00 MHz
Sweep 5.80 ms (1001 pts)

[y sTaTus

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH

Agilent Spectrum Analyzer - Swept SA

RL RF 0L  DC SENSE:INT)

ALIGN AUTO 03:50:23 PM May 14, 2015

Center Freq 2.400000000 GHz |
PNO: Fast (0 1Mig-FreeRun
Atten: 22 dB

IFGain:Low

#Avg Type: RMS

TRACE Frequency

T

3456

DET|IF PFFFF

Ref Offset 11 dB

10 dBidiv_ Ref 22.00 dBm
liLog

Mkr2 2.396 04 GHz Auto Tune

-35.82 dBm

120

200

CenterFreq

[,

-8.00

2.400000000 GHz

-180

=280

StartFreq

-380

2.370000000 GHz

-430

-58.0

Stop Freq

2.430000000 GHz

3.0

Center 2.40000 GHz
Res BW 100 kHz

#VBW 300 kHz

Span 60.00 MHz CF Step

6.000000 MHz

N
N

-47.32 dBm
-35.82 dBm

2.400 00 GHz
2.396 04 GHz

Sweep 5.80 ms (1001 pts)

FUNCTION WD’ [Auto Man

Freq Offset
0 Hz

% STATUS
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REPORT NO: 15U20917-E23
FCC ID: AARNC2-6A5

DATE: AUGUST 3, 2015

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH

Agilent Spectrum Analyzer - Swept SA
S04 DO SENSE:INT

ALIGNALTO 03:53:10 PM May 14, 2015

RL RF
[Center Freq 2.483500000 GHz i
PNO: Fast 0 Trig: Free Run
IFGain:Low Atten: 22 dB

#Avg Type: RMS TRACE 3456

Frequency
T

pef|P PP PP P

Ref Offset 11 dB
Ref 22.00 dBm

10 dBldiv
Log

MKr2 2.488 96 GHZ Auto Tune|

-46.69 dBm

120

BT I it Vit

Center Freq|

J\fv ¥

2.483500000 GHz|

-6.00
i

-18.0

-28.0

StartFreq

380

2.453500000 GHz|

480

-58.0

3.0

StopFreq|
2513500000 GHz

Center 2.48350 GHz
Res BW 100 kHz #VBW 300 kHz

Span 60.00 MHz

Sweep 5.80 ms (1001 pts) CF Step

6.000000 MHz

= [ v | FUNCTON ]
248350 GHz -48.29 dBm
2.488 96 GHz -46.69 dBm

Auto Man

Freq Offset|
0 Hz|

% STATUS

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH

Agilent Spectrum Analyzer - Swept SA
RF 506 DC SEMSE:INT ALIGHAUTO 03:51:08 PM May 14, 2015

RL

[Center Freq 13.015000000 GHz i

PNO: Fast (5 Trig: Free Run
IFGain:Low Atten: 22 dB

#Avg Type: RMS TRACE

5456 Frequency

T

perF PPPFP

Ref Offset 11 dB

Mkrd 7.236 9 GHZ Auto Tune

-56.08 dBm

10 ¢Bidiv__ Ref 22.00 dBm
Log 1

120

200

Center Freq

.00

13.015000000 GHz|

-180

280

StartFreq

=380

30.000000 MHz

-4810

580

Stop Freq|
26.000000000 GHz|

680
I \

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz
Sweep 2.48 s (30000 pts;

I L S A
1 N

f 2.400 8 GHz

1

1 f 2396 8 GHz
1. f 48242 GHz
1 f 7.2389 GHz

FUNCTION
8.63 dBm

-37.67 dBm

£6.11 dBm

FUNCTION VALUE

CF Step
2.597000000 GHz|
[Auto Man

Freq Offset

56.08 dB
m 0Hz]
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

OUT OF BAND MID CH

Agilent Spectrum Analyzer - Swept SA
S0 Q ALIGMAUTO 03:48:13 PM May 14, 2015

RL RF DC —
[Center Freq 13.015000000 GHz | #Avg Type: RMS TRaCE[ - o58 Frequency
PNO: Fast (.o Trig: Free Run T
|FGainLow — Atten: 22 dB LerfFPPPRP
Ref Offset 11 dB Mkrd 7.311 4 GHZ] Auto Tune
1L%;iBJdiv Ref 22.00 dBm 56.91 dBm
; 1

120

Center Freq
200 13.015000000 GHz|
A0

-180

StartFreq|
30.000000 MHz|

-280

-38.0

-48.0

530 Stop Freq|
&80 26.000000000 GHz|

Start 30 MHz Stop 26.00 GHz CF Ste
Res BW 100 kHz #VBW 300 kHz Sweep 2.48 5 (30000 pts)| 5 507000000 orre

[weA[monelTRC[Sc] X ] v | FUNCTION | FUNCTIONWIDIH] _ FUNCTONVALUE Auto Man
N f 2439 2 GHz 9.06 dBm

f 23613 GHz -47.50 ¢Bm

f 48736 GHz 56.20 dBm Freq Offset

f 7.3114 GHz £8.91 dBm 0 Hz

OUT OF BAND HIGH CH

Agilent Spectrum Analyzer - Swept SA
S0Q . ALIGNALTO 103:53:59 PM May

RL [ —_—

[Center Freq 13.015000000 GHz | Trig: Free Run #Avg Type: RMS mﬁcs,ﬁ Frequency
Feaintow ™ Atten: 22 dB i

Ref Offset 11 dB Mkrd 7.386 7 GHZ] Auto Tune

1L%gBJdiv Ref 22.00 dBm -57.94 dBm

1

120

Center Freq
2.00 13.015000000 GHz|
-5.00

-18.0

StartFreq|
30.000000 MHz

=280

<380

-48.0
8.0 StopFreq|
a0 | 26.000000000 GHz|

Start 30 MHz Stop 26.00 GHz CFSte
Res BW 100 kHz #VBW 300 kHz Sweep 2.48 s (30000 pts) | 557000000 G

o] % | v | FUNCTION | FUNCTIONWIDTH] _ FUNCTIONVALUE Auto Man
2.464 3 GHz 8.82 dBm
23882 GHz -47.23 dBm
49229 GHz £7.02 dBm Freq Offset|
7.386 7 GHz £7.94 dBm

0 Hz|

% STATUS
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

8.4. 802.11g MODE IN THE 2.4 GHz BAND ANTENNA 1

8.4.1. 6 dB BANDWIDTH

LIMITS

NCC LP0002 §3.10.1 (6.2.1)

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

RESULTS
Channel|Frequency|6 dB Bandwidth|[Minimum Limit
(MHz) (MHz) (MHz)
Low 2412 16.350 0.5
Mid 2437 16.425 0.5
High 2462 16.350 0.5
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Swept SA
ALIGN AUTO 02:29:43 PM May 14, 2015

" Frequency
.4 #Avg Type: RMS TRACE[ - 2456
Center Freq 2.412000000 GPI;:Z. 3 Trig:Fres Run p
0: Wide L] PRRPPP

IFGain:Low Atten: 22 dB DET

AMKr1 16.350 MHz Auto Tune
Ref Offset 11 dB
1L(‘J,gBldiv Reef 225.900 dBm 0.47 dB

Center Freq
120 2.412000000 GHz

MR ) ANU‘J 248 dem|

2.00

: StartFreq

2.399500000 GHz

!
7

Stop Freq
2.424500000 GHz

CF Step
2500000 MHz
Auto Man

Freq Offset
0Hz

Center 2.41200 GHz Span 25.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.40 ms (1001 pts)

MSG % STATUS

6 dB BANDWIDTH MID CH

Agilent Spectrum Analyzer - Swept SA
S06  DC SEMSE:INT| ALIGN AUTO 02:27:06 PM May 14, 2015

RL RF |
[Center Freq 2.437000000 GHz #Avg Type: RMS RACE[L - 3456 Frequency

PNO: Wide 0 Trig: Free Run T

IFGain:Low Atten: 10 dB DET

AMKr1 16.425 MHz Auto Tune
Ref Offset 11 dB
19 ey Ref 10.00 dBm 25z

VT Pl NN S 167 Center Freq

0o - ‘\ 2.437000000 GHz

%\n StartFreq
2.424500000 GHz|

i Tino,

PPPPPP

Stop Freq
2.449500000 GHz|

CF Step
2.500000 MHz
Auto Man

Freq Offset
0 Hz|

Center 2.43700 GHz Span 25.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.40 ms (1001 pts)

MSG [@ STATUS
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REPORT NO: 15U20917-E23
FCC ID: AARNC2-6A5

DATE: AUGUST 3, 2015

6 dB BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Swept SA
RF S0& DO

SENSE:INT

ALIGN AUTO 02:3255 PM May 14, 2015

IFGain

Ref Offset 11 dB

10 dBidiv  Ref 22.00 dBm
Log

RL
[Center Freq 2.462000000 GHz

PNO: Wide 50 Trig: Free Run

:Low Atten: 22 dB

#Avg Type: RMS TRACE

T

3456

Frequency

pETFPPFPFF

AMKr1 16.350 MHz
0.52dB

Auto Tune

i

’11_\2

2.41 den|

“‘uﬂ.

kil

Center 2.46200 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 25.00 MHz
Sweep 2.40 ms (1001 pts)

% STATUS

CenterFreq|
2.462000000 GHz|

StartFreq
2.449500000 GHz

Stop Freq,
2.474500000 GHz

CF Step
2500000 MHz

Auto Man

Freq Offset
0 Hz|
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

8.4.2. OUTPUT POWER

LIMITS

NCC LP0002 §3.10.1

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.
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REPORT NO: 15U20917-E23

DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5
RESULTS
Limits
Channel |Frequency | Directional | NCC Max
Gain Power | Power
Limit
(MHz) (dBi) (dBm) | (dBm)
Low 2412 3.10 30.00 30.00
Mid 2437 3.10 30.00 30.00
High 2462 3.10 30.00 30.00
Results
Channel |Frequency| Chain O Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 2412 10.82 10.82 30.00 -19.18
Mid 2437 14.92 14.92 30.00 -15.08
High 2462 12.53 12.53 30.00 -17.47
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REPORT NO: 15U20917-E23
FCC ID: AARNC2-6A5

DATE: AUGUST 3, 2015

8.4.3. POWER SPECTRAL DENSITY

LIMITS

NCC LP0002 §3.10.1 (6.2.2)

For digitally modulated systems, the power spectral density conducted form the intentional
radiator to the antenna shall not be greater than 8 dBm in any 3 KHz band during any time
interval of continuous transmissions.

RESULTS

PSD Results

Channel | Frequency | Chain O | Limit |Margin

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

Low 2412 -5.11 8.0 -13.1
Mid 2437 -5.15 8.0 -13.2
High 2462 -5.32 8.0 -13.3
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

PSD, Chain 0

PSD, Chain 0 LOW CH

Agilent Spectrum Analyzer - Swept SA
RF S0& DC SEMNSE:INT ALIGN AUTO 03:42:00 PM May 14, 2015

RL |
[Center Freq 2.412000000 GHz #Avg Type: RMS mm!iﬁ Frequency

PHO: Wide —— T1tig: Free Run TVPE[ s

IFGain:Low Atten: 22 dB DET|A AAALA

Auto T
Ref Offset 11 dB Mkr1 2.414 462 GHz uto Tune

10 dBidiv Ref 22.00 dBm -5.11 dBm
og

Center Freq
120 2.412000000 GHz

1 StartFreq

PEVLLY AANAAARNANAAR Y 2.399737500 GHz

LYLLrY I An DAL
A AR Ty YR RARTTTY

Stop Freq
2.424262500 GHz

CF Step
2.452500 MHz
Auto Man

Freq Offset
0Hz

Center 2.41200 GHz Span 24.53 MHz
#Res BW 30 kHz #VBW 91 kHz Sweep 33.7 ms (1635 pts)

MSG % STATUS

PSD, Chain 0 MID CH

Agilent Spectrum Analyzer - Swept SA
RF S06  DC SEMSE:INT| ALIGN AUTO 03:42:38 PM May 14, 2015
TRACE Frequency

RL
[Center Freq 2.437000000 GHz ) #Avg Type: RMS EEEE)
PNO: Wide ~—»— 1rig: Free Run TYPE| &
IFGain:Low Atten: 22 dB DET|A A A AL A

Auto T
Ref Offset 11 dB Mkri 2.439 491 GHz uto Tune
1ngdsmiv Ref 22.00 dBm -5.15 dBm

CenterFreq

120
|| 2:437000000 GHz

StartFreq

L A AAAAANR AR 3 o s d g AART 2424681250 GHz

AAAAA AL T V.ELY.L
UVVUV]‘(V UIVAA A R TN N A R WUVVV\I

Stop Freq
2.449318750 GHz|

CF Step

2.463750 MHz
Auto Man

Freq Offset
0 Hz|

Center 2.43700 GHz Span 24.64 MHz
#Res BW 30 kHz #VBW 91 kHz Sweep 33.8 ms (1643 pts)

MSG [@ STATUS
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

PSD, Chain 0 HIGH CH

Agilent Spectrum Analyzer - Swept SA
RF S0& DO SENSE:INT ALIGN AUTO 03:43:33 PM May 14, 2015

RL |
- Frequency
[Center Freq 2.462000000 GHz #Avg Type: RMS TRACEF

W Trig: Free Run TVPE
PHO: Wide —~ '8 DET|A B A A A

IFGain:Low Aften: 22 dB

Mkr1 2.463 531 GHz Auto Tune
Ref Offset 11 dB
E%gBldiv Reef 225.600 dBm -5.32 dBm

CenterFreq|
2.462000000 GHz|

.00 |

StartFreq

vlvnvl\vﬂvﬂunf A A 2.449737500 GHz

Stop Freq,
2474262500 GHz

CF Step

o 2.452500 MHz|
Auto Man

Freq Offset
0 Hz|

Center 2.46200 GHz Span 24.53 MHz
#Res BW 30 kHz #/BW 91 kHz Sweep 33.7 ms (1635 pts)

MSG % STATUS
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

8.4.4. OUT-OF-BAND EMISSIONS

LIMITS

NCC LP0002 §3.10.1 (5.1)

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.
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

RESULTS

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH

Agilent Spectrum Analyzer - Swept SA
RL RF 506 DC SEMSE:INT ALIGHAUTO 02:26:11PM

[Center Freq 2.437000000 GHz | #Avg Type: RMS TRACE Frequency
PND: Fast 50 1rig: Free Run T |
IFGain:Low Atten: 22 dB cerfP PPPPP

Mkr1 2.439 52 GHz Auto Tune
Ref Offset 11 dB
E%gsldiv R:f 225.800 dBm 2.23 dBm

Center Freq
2.437000000 GHz

StartFreq
2.407000000 GHz|

21,77 | Stop Freq|
2.467000000 GHz|

CF Step
"mﬁ 6.000000 MHZ

[Auto Man

Freq Offset
0 Hz|

Center 2.43700 GHz Span 60.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.80 ms (1001 pts)

MSG [@ STATUS

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH

Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  DC SENSE!INT] ALIGN AUTO 0230:47 PMMay 14,2015 [ _ |
Frequency

Center Freq 2.400000000 GHz ) #Avg Type: RMS TRACE[T - 3456
PNO:Fast 0 Trig:FreeRun T
IFGain:Low © Atten:22 dB P FEEPF
Ref Offset 11 dB Mkr2 2.399 16 GHz Auto Tune
Ilggsldiv Ref 22.00 dBm 24.84 dBm

120

CenterFreq

200 2.400000000 GHz

-5.00

-180

StartFreq
2.370000000 GHz

280

-38.0

-48.0

&80 Stop Freq|
. 2.430000000 GHz|

Center 2.40000 GHz Span 60.00 MHz
Res BW 100 kHz #/BW 300 kHz Sweep 5.80 ms (1001 pts)
L [ _FUNCTION ] FUN NG b Auto Man

2.400 00 GHz -28.23 dBm
2.399 16 GHz 2484 dBm

CF Step
6.000000 MHz

Freq Offset
0 Hz|

Ilk STATUS
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REPORT NO: 15U20917-E23
FCC ID: AARNC2-6A5

DATE: AUGUST 3, 2015

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH

Agilent Spectrum Analyzer - Swept SA
RL RF SO0 DOC
[Center Freq 2.483500000 GHz |
PNO: Fast T Trig: Free Run
Cp
IFGain:Low Atten: 22 dB

ALIGNAUTO
#Avg Type: RMS

02:33:47 PM May 14, 2015

TRacE[l 3456 Frequency

T
DErlPF’PPPF’

Mkr2 2.483 80 GHZ
-31.54 dBm

Auto Tune|
Ref Offset 11 dB

Ref 22.00 dBm

10 dBldiv
Log

120

Center Freq|

200 2.483500000 GHz|

"f“'-nqumn""‘“"‘

-6.00

-18.0

StartFreq
2.453500000 GHz|

-28.0

380

480

(L TES

-58.0

StopFreq|

580 2513500000 GHz|

Center 2.48350 GHz
Res BW 100 kHz #VBW 300 kHz
L x [ v ] FUNCTON ]

2483560 GHz -33.61 dBm
248380 GHz 31.54 dBm

Span 60.00 MHz

Sweep 5.80 ms (1001 pts) CF Step

6.000000 MHz
Man

Auto

Freq Offset|
0 Hz|

% STATUS

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH

Agilent Spectrum Analyzer - Swept SA
RF 506 DC SEMSE:INT ALIGHAUTO 02:31:33 PM May 14, 2015

RL
[Center Freq 13.015000000 GHz #Avg Type: RMS TRACE[T - 2156 Frequency
PNO: Fast 5 1Hy: Free Run T
=
IFGain:Low Atten: 22 dB

perF PPPFP

Mkr4 7.236 9 GHz
-56.76 dBm

Auto Tune|
Ref Offset 11 dB

10 ¢Bidiv__ Ref 22.00 dBm
Log

120 1

Center Freq

200 13.015000000 GHz|

.00

-180

StartFreq
30.000000 MHz]

280

=380

-4810

=

580

Stop Freq|
26.000000000 GHz|

680
I

Start 30 MHz Stop 26.00 GHz

Res BW 100 kHz

#VBW 300 kHz

Sweep 2.48 s (30000 pts;

CF Step
2.597000000 GHz|

[MkA[MooE] TRclsoll X ] v ] _FNCToN RUEETE | |Auto Man
1 N f 2.409 8 GHz 516 dBm

f 23985 GHz -26.46 dBm

£5.99 dBm

£8.76 dBm

1
1
1
1

4825 1 GHz

f FreqOffset
f 7.236 9 GHz

0 Hz|
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REPORT NO: 15U20917-E23
FCC ID: AARNC2-6A5

DATE: AUGUST 3, 2015

OUT OF BAND MID CH

Agilent Spectrum Analyzer - Swept SA
S0 Q

ALIGHAUTO

RL RF DC
[Center Freq 13.015000000 GHz

#Avg Type: RMS

PNO:

IFGain:Low

Fast .7.‘ Trig: Free Run
7 Atten:22dB

[zsise

Frequency

T
rerfprrPRP

Ref Offset 11 dB

10 dBidiv__ Ref 22.00 dBm
Log

Mkrd 7.312 2 GHz

-56.86 dBm

Auto Tune|

1
120

200

Center Freq

800

13.015000000 GHz

-180

-280

StartFreq|

-38.0

30.000000 MHz

-48.0

580

s

£80

Stop Freq|
26.000000000 GHz|

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz

Sweep 2.48 s (30000 pts;

CF Step
2.597000000 GHz|

I A R S
N

f 24349 G
f 239776
48744 G

f
f 73122 Gl

762 dBm
4719 dBm
5717 dBm
58.86 dBm

FUNCTION WIDTH
Hz
Hz
Hz
Hz

FUNCTION VALUE

Auto Man

Freq Offset
0 Hz|

OUT OF BAND HIG

Agilent Spectrum Analyzer - Swept SA
S0Q

H CH

ALIGNALTO

02:34:41 PM May 14, 2015

RL RFE
[Center Freq 13.015000000 GHz

#Avg Type: RMS

PNO: Fast .:.‘ Trig: Free Run
IFGain:Low

Atten: 22 dB

TRacE[l ~zi56

Frequency

T

pef|P PP PP P

Ref Offset 11 dB

10 dBidiv_ Ref 22.00 dBm
Log

Mkr4 7.384 9 GHz

-57.65 dBm

120 1

200

Auto Tune|

Center Freq
13.015000000 GHz|

-5.00
-18.0

=280

<380

-48.0

-58.0

&80
I

StartFreq|
30.000000 MHz

StopFreq|
26.000000000 GHz

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Sweep 2.48 s (30000 pts

Stop 26.00 GHz

2.459 1 GHz
2.488 0 GHz
4.923 8 GHz
7.3849 GHz

473 dBm
-37.52 dBm
£7.31 dBm
£7.65 dBm

FUNCTION WD TH

FLNCTION VALLIE

CF Step
2597000000 GHz
Auto Man

FreqOffset
0 Hz|

% STATUS
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

8.5. 802.11g MODE IN THE 2.4 GHz BAND ANTENNA 2

8.5.1. 6 dB BANDWIDTH

LIMITS

NCC LP0002 §3.10.1 (6.2.1)

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

RESULTS
Channel|Frequency|6 dB Bandwidth|[Minimum Limit
(MHz) (MHz) (MHz)
Low 2412 16.375 0.5
Mid 2437 16.375 0.5
High 2462 16.350 0.5
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REPORT NO: 15U20917-E23
FCC ID: AARNC2-6A5

DATE: AUGUST 3, 2015

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Swept SA
RL RF 500 DC

SEMSE:INT ALIGMAUTO 03:58:00 PM May 14, 2015

[Center Freq 2.412000000 GHz

Ref Offset 11 dB

10dBidiv. Ref 22.00 dBm
Log

PNO: Wide 0 T1rig: Free Run Tv
IFGain:Low

#Avg Type: RMS TRACE 3456

Frequency

Atten: 22 dB erP FRPPP

AMEkr1 16.375 MHz
-0.27 dB

Auto Tune

A

2.93 dBm|

142
0

Center Freq|
2.412000000 GHz|

\

i

8

T

StartFreq
2.399500000 GHz|

StopFreq|
2.424500000 GHz|

CF Step
2.500000 MHz
Auto Man

Center 2.41200 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 25.00 MHz
Sweep 2.40 ms (1001 pts)

I% STATUS

FreqOffset|
0 Hz|

6 dB BANDWIDTH MID CH

Agilent Spectrum Analyzer - Swept SA
RL RF 500 DC

SEMSE:INT ALIGMAUTO 03:55:09 PM May 14, 2015

[Center Freq 2.437000000 GHz

Ref Offset 11 dB

10dBidiv. Ref 22.00 dBm
Log

PNO: Wide 0 T1rig: Free Run Tv
IFGain:Low

#Avg Type: RMS TRACE 3456

Frequency

Atten: 22 dB erP FRPPP

AMEkr1 16.375 MHz
-0.72 dB

Auto Tune

ol

—

2.35 o]

)

Center Freq|
2.437000000 GHz|

StartFreq
2.424500000 GHz|

StopFreq|
2.449500000 GHz|

CF Step
2.500000 MHz
Auto Man

Center 2.43700 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 25.00 MHz
Sweep 2.40 ms (1001 pts)

% STATUS

FreqOffset|
0 Hz|
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REPORT NO: 15U20917-E23
FCC ID: AARNC2-6A5

DATE: AUGUST 3, 2015

6 dB BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Swept SA

ALIGNALTO

04:01:00 PM May 14, 2015

Ref Offset 11 dB
Ref 22.00 dBm

10 dBidiv
Log

IFGain:Low

[Center Freq 2.462000000 GHz

PNO: Wide G0 Trig: Free Run

Atten: 22 dB

#Avg Type: RMS

TRACE
T

3456

Frequency

pef|P PP PP P

AMkr1 16.350 MHz

0.19 dB

Auto Tune|

2.47 e

Center Freq(]
2.462000000 GHz|

StartFreq|
2.449500000 GHz

StopFreq|
2.474500000 GHz

CF Step
2.500000 MHz|

Auto Man

Center 2.46200 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 25.00 MHz

Sweep 2.40 ms (1001 pts)

% STATUS

FreqOffset
0 Hz|

Page 55 of 204

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701J
FAX: (510) 661-0888

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



REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

8.5.2. OUTPUT POWER

LIMITS

NCC LP0002 §3.10.1

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.
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REPORT NO: 15U20917-E23
FCC ID: AARNC2-6A5

DATE: AUGUST 3, 2015

RESULTS
Limits
Channel |Frequency | Directional [ NCC Max
Gain Power | Power
Limit
(MHz) (dBi) (dBm) | (dBm)
Low 2412 2.30 30.00 30.00
Mid 2437 2.30 30.00 30.00
High 2462 2.30 30.00 30.00
Results
Channel |Frequency| Chain O Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 2412 11.17 11.17 30.00 -18.83
Mid 2437 14.73 14.73 30.00 -15.27
High 2462 13.02 13.02 30.00 -16.98
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REPORT NO: 15U20917-E23
FCC ID: AARNC2-6A5

DATE: AUGUST 3, 2015

8.5.3. POWER SPECTRAL DENSITY

LIMITS

NCC LP0002 §3.10.1 (6.2.2)

For digitally modulated systems, the power spectral density conducted form the intentional
radiator to the antenna shall not be greater than 8 dBm in any 3 KHz band during any time
interval of continuous transmissions.

RESULTS

PSD Results

Channel | Frequency | Chain O | Limit |Margin

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

Low 2412 -4.82 8.0 -12.8
Mid 2437 -4.82 8.0 -12.8
High 2462 -4.79 8.0 -12.8
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REPORT NO: 15U20917-E23
FCC ID: AARNC2-6A5

DATE: AUGUST 3, 2015

PSD, Chain 0

PSD, Chain 0 LOW CH

Agilent Spectrum Analyzer - Swept SA

50 % SEMSE:INT

ALIGMAUTO 03:58:58 PM May 14, 2015

RL RF oC
[Center Freq 2.412000000 GHz i
PNO: Wide —— Trig: Free Run
IFGain:Low Atten: 22 dB

Ref Offset 11 dB

10dBidiv. Ref 22.00 dBm
Log

#Avg Type: RMS

Frequency

TRACE’ﬂ

TYRE(4

DET|A A & A A A

Mkr1 2.414 498 GHz
-4.82 dBm

Auto Tune

.00 o}

Center Freq|
2.412000000 GHz|

1
AAMNANANAARR o p |2 A ANAR ?/\l\!\hm\

Pt s o Al

PP

TIVUYY "\vawv ASEA L AT R AR R LARAN R

AL

StartFreq
2.399718750 GHz|

StopFreq|
2.424281250 GHz|

Auto

2.456250 MHz

CF Step

Man

FreqOffset|

0 Hz|

Center 2.41200 GHz
#Res BW 30 kHz

MSG

#VBW 91 kHz

Span 24.56 MHz
Sweep 33.7 ms (1638 pts)

% STATUS

PSD, Chain 0 MID CH

Agilent Spectrum Analyzer - Swept SA

RF 50 % SEMSE:INT

ALIGMAUTO PM May 14, 2015

RL o
[Center Freq 2.437000000 GHz i
PNO: Wide —— Trig: Free Run

IFGain:Low Atten: 22 dB

Ref Offset 11 dB

10dBidiv. Ref 22.00 dBm
Log

#Avg Type: RMS

Frequency

TRACE’ﬂ

TYRE(4

DET|A A & A A A

Mkr1 2.439 513 GHz
-4.82 dBm

Auto Tune

.00 o}

Center Freq|
2.437000000 GHz|

1
!f\f\ﬁ\m A

S AAAAAABANARA AR |2 ap AAAS

LS

L on AR

AR TIIIEAA AR

LA LT N EAEAR

REY]

YVyVuYy

StartFreq
2.424718750 GHz|

StopFreq|
2.449281250 GHz|

Auto

2.456250 MHz

CF Step

Man

FreqOffset|

0 Hz|

Center 2.43700 GHz
#Res BW 30 kHz

MSG

#VBW 91 kHz

Span 24.56 MHz
Sweep 33.7 ms (1638 pts)

I% STATUS
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

PSD, Chain 0 HIGH CH

ALIGNALTO 04:01:58 PM May 14, 2015

‘ : Frequency
[Center Freq 2.462000000 GHz #Avg Type: RMS TRACEF

Wi Trig: Free Run Avg|Hold: 70/100 TVPE

P Mide ™ e 22 4B o DETjA A AR A A

Auto Tune|
Ref Offset 11 dB

Eggsldiv Ref 22.00 dBm

Center Freq(]
2.462000000 GHz|

StartFreq|
2.449737500 GHz

StopFreq|
2.474262500 GHz

CF Step
2.452500 MHz
Auto Man

FreqOffset
0 Hz|

Center 2.46200 GHz Span 24.53 MHz
#Res BW 30 kHz #VBW 91 kHz* Sweep 33.7 ms (1635 pts)

MSG % STATUS
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

8.5.4. OUT-OF-BAND EMISSIONS

LIMITS

NCC LP0002 §3.10.1 (5.1)

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.

Page 61 of 204
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J

47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

RESULTS

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH

Agilent Spectrum Analyzer - Swept SA
F Soh DO SENSE:INT| ALIGN AUTO 0356:37 PMMayid, 2015 [ _ |
R Frequency

RL R
[Center Freq 2.437000000 GHz | #Avg Type: RMS TRACE
PNO: Fast 50 Trig: Free Run T ey
IFGain:Low Atten: 22 dB DET

Auto Tune

Ref Offset 11 dB
1LO dBidiv. Ref 22.00 dBm
og

Center Freq
2.437000000 GHz

StartFreq
2.407000000 GHz|

21,77 dein| StopFreq|
2.467000000 GHz

CF Step
6.000000 MHz
Auto Man

Freq Offset
0 Hz|

Center 2.43700 GHz Span 60.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.80 ms (1001 pts)

MsG [y sTatus

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH

Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  DC SENSE:INT| ALIGN AUTO 03:59:19 PM May 14, 2015

Cantenlkreql2#400000000(GHZ #Avg Type: RMS TRECE[. -3 456 Frequency
PNO: Fast 0 1rig:FreeRun T
IFGain:Low Atten: 22 dB pETP PPPP P

Mkr2 2.399 58 GHZ Auto Tune
Ref Offset 11 ¢B
[ giaiv Ref 22.00 dBm e

120

CenterFreq
200 2.400000000 GHz
-8.00 |

-180

StartFreq,
2.370000000 GHz

-280

-380

-48.0
&0 Stop Freq|
&80 2.430000000 GHz

Center 2.40000 GHz Span 60.00 MHz
| Res BW 100 kHz #/BW 300 kHz Sweep 5.20 ms (1001 pts)

[k ] v ] ety | Ao ST [Aute Man
1 N 2.400 00 GHz -27.86 dBm
2.399 58 GHz -25.54 dBm

CF Step
6.000000 MHz

Freq Offset
0Hz
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH

Agilent Spectrum Analyzer - Swept SA

RL RF S04 DO SENSE:INT ALIGNALTO 04:02: 18 PM May 14, 2015 F
[Center Freq 2.483500000 GHz i #Avg Type: RMS TRACE[234556 requency
PNO: Fast Cp) Trig: Free Run T

IFGain:Low Atten: 22 dB pETfP PP PP P

Auto Tune
Mkr2 2.483 50 GHz|
Ref Offset 11 dB
Eggsldiv RZf 225.7)0 dBm -31.79 dBm

120

Center Freq|
20 WUM-— 2.483500000 GHz|

-6.00

-18.0 e
StartFreq
-28.0 i 2.453500000 GHz|

380

480

530 Stop Freq|
580 2513500000 GHz|

Center 2.48350 GHz Span 60.00 MHz CFStep
Res BW 100 kHz #VBW 300 kHz Sweep 5.80 ms (1001 pts) 6.000000 MHz

S R AN N[ ‘ Auto Man
2483560 GHz -31.79 dBm
2.48350 GHz 31.79 dBm

Freq Offset|
0 Hz|

% STATUS

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH

Agilent Spectrum Analyzer - Swept SA
RF 506 DC SEMSE:INT ALIGHAUTO 04:00:02 PM May 14, 2015

RL
[Center Freq 13.015000000 GHz i #Avg Type: RMS TRACE[T - 2456 Frequency
PND: Fast 50 1rig: Free Run T
IFGain:Low Atten: 22 dB erfP PPPPP

Mkr4 7.235 2 GHZ] Auto Tune|
Ref Offset 11 dB
1L%gBJdiv sz Zf.sbo dBm -55.92 dBm

120 1

Center Freq

200 13.015000000 GHz|

.00

-18.0 -
StartFreq
a0 30.000000 MHz

=380

-4810

580 StopFreq|

3.0 26.000000000 GHz

Start 30 MHz Stop 26.00 GHz CFSte
Res BW 100 kHz #VBW 300 kHz Sweep 2.48 5 (30000 pts)|| 5 567000000 Orr

[TRclscl] x| v | FunCTow NCTIDN W FUNCTION VALUE Auto Man
1 f 24141 GHz 5.35dBm
1 f 23994 GHz -28.12 dBm
1f 48251 GHz 57.88 dBm FreqOffset
1f 7.2352 GHz £5.92 dBm o Hz
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

OUT OF BAND MID CH

Agilent Spectrum Analyzer - Swept SA

S09 ALIGHAUTO 03:57:16 PM May 14, 2015

RL RF DC SRR
[Center Freq 13.015000000 GHz | #Avg Type: RMS Race] S5 58 Frequency
PNO: Fast (0 1rig:Free Run T
IFGaim:Low Atten: 22 dB CETfPPPPPP

Mkr4 7.312 2 GHZ] Auto Tune|
Ref Offset 11 dB
1L%BJdiv R;f 2;})0 dBm -56.96 dBm

120 1

Center Freq
200 13.015000000 GHz|
A0

-180

StartFreq|
30.000000 MHz|

-280

-38.0

-48.0 4
530 Stop Freq|
&80 26.000000000 GHz|

Start 30 MHz Stop 26.00 GHz CF Ste
Res BW 100 kHz #VBW 300 kHz Sweep 2.48 5 (30000 pts)| 5 507000000 orre

[weA[mobel TR Sc] X ] v | FUNCTION | FUNCTIONWIDIH] _ FUNCTIONVALUE Auto Man
N f 24349 GHz 5.2 dBm

f 2399 4 GHz -48.36 ¢Bm

f 4874 4 GHz 58.09 dBm Freq Offset

f 7.3122 GHz £86.96 dBm 0 Hz

OUT OF BAND HIGH CH

Agilent Spectrum Analyzer - Swept SA
S0Q . ALIGNALTO 04:03: 10 PM May

RL RF A
[Center Freq 13.015000000 GHz | #Avg Type: RMS TRacE[l 555 Frequency
n T Trig:Free Run TYPE|1v]
PNO: Fast ) [
IFGain:Low Atten: 22 dB DET

Auto Tune
Mkr4 7.384 9 GHz|
Ref Offset 11 dB
EggBldiv Reef zzs.eoo dBm -58.57 dBm

120 1

Center Freq
2.00 13.015000000 GHz|
-5.00

-18.0

StartFreq|
30.000000 MHz

=280

<380

-48.0

8.0 StopFreq|
a0 | ‘ 26.000000000 GHz|

Start 30 MHz Stop 26.00 GHz CFSte
Res BW 100 kHz #VBW 300 kHz Sweep 2.48 s (30000 pts) | 557000000 G

o] % | v | FUNCTION ] FUNCTIONWIDTH] _ FUNCTIONVALUE Auto Man
2.468 5 GHz 575 dBm
2.487 7 GHz -38.54 dBm
4924 6 GHz 57.37 dBm Freq Offset|
7.384 9 GHz £8.57 dBm

0 Hz|

% STATUS
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

8.6. 802.11n HT20 MODE IN THE 2.4 GHz BAND ANTENNA 1

8.6.1. 6 dB BANDWIDTH

LIMITS

NCC LP0002 §3.10.1 (6.2.1)

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

RESULTS
Channel|Frequency|6 dB Bandwidth|[Minimum Limit
(MHz) (MHz) (MHz)
Low 2412 17.604 0.5
Mid 2437 17.658 0.5
High 2462 17.604 0.5
Page 65 of 204
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J

47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Swept SA

ALIGN AUTO 03:17:52 PM May 14, 2015 Fi

[Center Freq 2412000000 GHz | #Avg Type: RMS wecE[ - ao5 e requency
PNO: Wide [, 1h4: Free Run T

IFGain:Low Atten: 22 dB LerPPPPPP

AMKr1 17.604 MHz Auto Tune
Ref Offset 11 dB
10 gBidiv Ref 22.00 dBm e

Center Freq

120 2.412000000 GHz

.n{\,*uyr\ﬂ_,, N .MNW'LJ“J"\I 1.82 dBm)|

2.00

StartFreq

e 2.398500000 GHz]

e
/
v

Stop Freq

WW 2425500000 GHz

CF Step
2.700000 MHz
Auto Man

Freq Offset
0Hz

Center 2.41200 GHz Span 27.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.60 ms (1001 pts)

MSG % STATUS

6 dB BANDWIDTH MID CH

Agilent Spectrum Analyzer - Swept SA
S06  DC SEMSE:INT| ALIGN AUTO 03:14:03 PM May 14, 2015

RL RF |
[Center Freq 2.437000000 GHz | Trie: Free R #Avg Type: RMS TRTACE ERED Frequency
PNO: Wide 0 1Vig:Free Run
IFGain:lefu " Atten: 10 dB DETPPPPPP

AMkr1 17.658 MHz Auto Tune
Ref Offset 11 dB
1ngdsmiv RZf 13.%0 dBm 0.19dB

sl 142 . Q CenterFreq
j\'({; WWW W i dl\.K 2.437000000 GHz

)/“ \\ StartFreq
Wﬂ” 2.423500000 GHz|

0.00

Stop Freq
2.450500000 GHz|

CF Step
2.700000 MHz
Auto Man

Freq Offset
0 Hz|

Center 2.43700 GHz Span 27.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.60 ms (1001 pts)

MSG [@ STATUS
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REPORT NO: 15U20917-E23
FCC ID: AARNC2-6A5

DATE: AUGUST 3, 2015

6 dB BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Swept SA
RF S0& DO ALIGN AUTO 03:21;29 FM

RL
#Avg Type: RMS
[Center Freq 2.462000000 (':;I;Igv\m% Trig: Free Run wvg Type TRACE
™ Atten: 22 4B DETPPPRFF
AMkr1 17.604 MHz
0.19dB

SENSE:INT lay 14, 2015

3456

Frequency

IFGain:Low
Auto Tune
Ref Offset 11 dB

10 dBidiv  Ref 22.00 dBm
Log

CenterFreq|
2.462000000 GHz|

1 16 dFin)

StartFreq
2.448500000 GHz

X

Stop Freq,
2475500000 GHz

MWW\M

CF Step
2.700000 MHz
Auto Man

Freq Offset
0 Hz|

Center 2.46200 GHz
#Res BW 100 kHz

MSG

Span 27.00 MHz
Sweep 2.60 ms (1001 pts)

% STATUS

#VBW 300 kHz
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

8.6.2. OUTPUT POWER

LIMITS

NCC LP0002 §3.10.1

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.
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REPORT NO: 15U20917-E23
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DATE: AUGUST 3, 2015

RESULTS
Limits
Channel |Frequency | Directional | NCC Max
Gain Power | Power
Limit
(MHz) (dBi) dBm) | (dBm)
Low 2412 3.10 30.00 30.00
Mid 2437 3.10 30.00 30.00
High 2462 3.10 30.00 30.00
Results
Channel |[Frequency | Chain O Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) dBm) | (dBm) (dB)
Low 2412 9.73 9.73 30.00 -20.27
Mid 2437 12.57 12.57 30.00 -17.43
High 2462 11.53 11.53 30.00 -18.47
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REPORT NO: 15U20917-E23
FCC ID: AARNC2-6A5

DATE: AUGUST 3, 2015

8.6.3. POWER SPECTRAL DENSITY

LIMITS

NCC LP0002 §3.10.1 (6.2.2)

For digitally modulated systems, the power spectral density conducted form the intentional
radiator to the antenna shall not be greater than 8 dBm in any 3 KHz band during any time
interval of continuous transmissions.

RESULTS
PSD Results
Channel | Frequency | Chain O | Limit |Margin
Meas
(MHz) | (@Bm) |(dBm)| (dB)
Low 2412 -5.35 8.0 -13.4
Mid 2437 -5.76 8.0 -13.8
High 2462 -5.57 8.0 -13.6
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DATE: AUGUST 3, 2015

PSD, Chain 0

PSD, Chain 0 LOW CH

Agilent Spectrum Analyzer - Swept SA

RF 50 @ SEMSE:INT

ALIGN AUTO 03:18:58 PM May 14, 2015

RL
[Center Freq 2.412000000 Gpl;:g: e Trig: Free Run
Atten: 22 dB

IFGain:Low

Ref Offset 11 dB

10 dBidiv. Ref 22.00 dBm
Log

#Avg Type: RMS TRACE &
TVPE|& Wikiiiti
DET|& A A A A &

Frequency

Mkr1 2.413 554 GHz Auto Tune

-5.35 dBm

120

Center Freq

2.412000000 GHz

ETLLL]

StartFreq
2.398797000 GHz

vy

Stop Freq
2.425203000 GHz

CF Step

2640600 MHz
Auto Man

Freq Offset

0 Hz|

Center 2.41200 GHz
#Res BW 30 kHz

MSG

#VBW 91 kHz

Span 26.41 MHz
Sweep 36.2 ms (1760 pts)

% STATUS

PSD, Chain 0 MID CH

Agilent Spectrum Analyzer - Swept SA
RF S06  DC SEMSE:INT| ALIGN AUTO 03:16:52 PM May 14, 2015
TRACE Frequency

RL
[Center Freq 2.437000000 GHz )
PNO: Wide ~—»— 1rig: Free Run
IFGain:Low Aften: 22 dB

Ref Offset 11 dB

10 dBidiv  Ref 22.00 dBm
Leg

#Avg Type: RMS

3456
TYPE|&
DET|4 A AAA A
Mkr1 2.439 499 GHz
-5.76 dBm

Auto Tune|

120

CenterFreq

|| 2:437000000 GHz

FEELLELV TS

StartFreq
2.423766500 GHz|

A AnA Rl

TVUTvvy

YUY ey

Stop Freq
2.450243500 GHz|

CF Step

2648700 MHz
Auto Man

Freq Offset

0 Hz|

Center 2.43700 GHz
#Res BW 30 kHz

MSG

#VBW 91 kHz

Span 26.49 MHz
Sweep 36.4 ms (1766 pts)

[@ STATUS
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

PSD, Chain 0 HIGH CH

Agilent Spectrum Analyzer - Swept SA
RF S0& DO SENSE:INT ALIGN AUTO 03:22,34 PM May 14, 2015

RL |
- Frequency
[Center Freq 2.462000000 GHz #Avg Type: RMS TRACEF

W Trig: Free Run TVPE
PHO: Wide —~ '8 DET|A B A A A

IFGain:Low Aften: 22 dB

Mkr1 2.458 855 GHz Auto Tune
Ref Offset 11 dB
E%gBldiv Reef 225.600 dBm -5.57 dBm

CenterFreq|
2.462000000 GHz|

.00 |

StartFreq

LI, TETY) 2.448797000 GHz

PETPLEAL
VIVYTYYT VYV

Stop Freq,
2475203000 GHz

CF Step
2640600 MHz
Auto Man

Freq Offset
0 Hz|

Center 2.46200 GHz Span 26.41 MHz
#Res BW 30 kHz #/BW 91 kHz Sweep 36.2 ms (1760 pts)

MSG % STATUS

Page 72 of 204

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

8.6.4. OUT-OF-BAND EMISSIONS

LIMITS

NCC LP0002 §3.10.1 (5.1)

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.
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

RESULTS

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH

Agilent Spectrum Analyzer - Swept SA
F S0QDC SENSE:INT| ALIGN AUTO 031502PMMay 14,2015 [ _ |
Frequency

RL R
[Center Freq 2.437000000 GHz #Avg Type: RMS TRACE[T 395 8

; _ Trig: Free Run T
PNO: Fast () g
\FGain:Low © Atten: 22 dB P PPEP P

Mkr1 2.438 26 GHz Auto Tune
Ref Offset 11 dB
E%gsmw R:f 25.710 dBm 7 87 dBm

Center Freq
2.437000000 GHz|

StartFreq
2.407000000 GHz|

2213 dBn| StopFreq|
2.467000000 GHz|

CF Step
6.000000 MHz|
Auto Man

Freq Offset|
0 Hz|

Center 2.43700 GHz Span 60.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.80 ms (1001 pts)

s L srarus

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH

Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  DC SENSE!INT] ALIGN AUTO 0319:26PMMay 14,2015 [ _ |
Frequency

Center Freq 2.400000000 GHz ) #Avg Type: RMS TRACE[T - 3456
PNO:Fast (0 1rig:FreeRun T
IFGain:Low Atten: 22 dB CETIP PPFPF
Ref Offset 11 48 Mkr2 2.393 88 GHZ Auto Tune
I[l;gBldiv Ref 22.00 dBm 25.10 dBm|

120

CenterFreq
2m0 2.400000000 GHz
-8.00

-180

StartFreq
2.370000000 GHz

280

-38.0

-48.0

&80 Stop Freq|
. 2.430000000 GHz|

Center 2.40000 GHz Span 60.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.80 ms (1001 pts)
[ ¢ [ funcrion ] H]_FUNCT Auto Man

2.400 00 GHz -28.81 dBm
2.39388 GHz 25.10 dBm

CF Step
6.000000 MHz

Freq Offset
0 Hz|

Ilb STATUS
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH

Agilent Spectrum Analyzer - Swept SA
S04 DO 3 ALIGNALTO 03:22:55 PM May 14, 2015

RL RF -
[Center Freq 2.483500000 GHz ] #Avg Type: RMS e Frequency
PNO: Fast (0 1rig:Free Run

T
IFGain:Low Atten: 22 dB P PPPPP

Auto Tune
Mkr2 2.483 50 GHz|
Ref Offset 11 dB
Eggsldiv RZf 225.7)0 dBm -31.32 dBm

120

Center Freq|

200 2.483500000 GHz|

-6.00

-18.0

StartFreq
2.453500000 GHz|

-28.0

380

480

530 Stop Freq|
580 2513500000 GHz|

Center 2.48350 GHz Span 60.00 MHz CFStep
Res BW 100 kHz #VBW 300 kHz Sweep 5.80 ms (1001 pts) 6.000000 MHz
L x [ v ] FUNCTON ] \ Auto Mn

2483560 GHz -31.32 dBm
248360 GHz 31.32 dBm

Freq Offset|
0 Hz|

% STATUS

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH

Agilent Spectrum Analyzer - Swept SA
RF 506 DC SEMSE:INT ALIGHAUTO 03:20:03 PM May 14, 2015

RL
[Center Freq 13.015000000 GHz #Avg Type: RMS TReCE[L 3756 Frequency
PNO: Fast 5 1Hy: Free Run T
\FGainLow — Atten: 22 dB LerFPPPPP
Ref Offset 11 dB Mkrd 7.235 2 GHZ] Auto Tunej
E%gBldiv Ref 22.00 dBm 56.73 dBm

120 1

Center Freq

200 13.015000000 GHz|

.00

-18.0 -
StartFreq
a0 30.000000 MHz

=380
-4810

580 Stop Freq|
&80 26.000000000 GHz|

Start 30 MHz Stop 26.00 GHz CFSte
Res BW 100 kHz #VBW 300 kHz Sweep 2.48 5 (30000 pts)|| 5 567000000 Orr

[MER[MODE[TRC]SCL] x| v | FUNCTION NCTIOH Wi FUNCTION VALUE Auto Man
1 N 1 f 2.400 8 GHz 473 dBm
1 f 2396 8 GHz 24.79 dBm

1f 48242 GHz 56,68 dBm Freq Offset
1f 72352 GHz 5873 dBm

0 Hz|
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REPORT NO: 15U20917-E23
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DATE: AUGUST 3, 2015

OUT OF BAND MID CH

Agilent Spectrum Analyzer - Swept SA
S0 Q

ALIGHAUTO

03:15:48 PM

RL RF DC
[Center Freq 13.015000000 GHz

#Avg Type: RMS

PNO:

IFGain:Low

Fast .7.‘ Trig: Free Run
7 Atten:22dB

TRACE
T

lay 14, 2015
3456

Frequency

DET

FFPPPPP

Ref Offset 11 dB

10 dBidiv__ Ref 22.00 dBm
Log

Mkrd 7.310 5 GHz
-56.89 dBm

Auto Tune|

20 1

200

Center Freq

800

13.015000000 GHz

-180

-280

StartFreq|

-38.0

30.000000 MHz

-48.0

580

Stop Freq|
26.000000000 GHz|

£80
I

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz

Sweep 2.48 s (30000 pts;

CF Step
2.597000000 GHz|

LA voE Thdl s % ]
N

f 244016
f 239776
48753 G

f
f 73105 Gl

488 dBm
45.47 dBm
57 57 dBm
58.89 dBm

FUNCTION WIDTH
Hz
Hz
Hz
Hz

FUNCTION VALUE

Auto Man

Freq Offset
0 Hz|

OUT OF BAND HIG

Agilent Spectrum Analyzer - Swept SA
S0Q

H CH

ALIGNALTO

03:24:25 PM May 14, 2015

RL RFE
[Center Freq 13.015000000 GHz

#Avg Type: RMS

PNO: Fast .:.‘ Trig: Free Run
IFGain:Low

Atten: 22 dB

TRacE[l ~zi56

Frequency

T

pef|P PP PP P

Ref Offset 11 dB

10 dBidiv_ Ref 22.00 dBm
Log

Mkr4 7.384 9 GHz

-56.97 dBm

120 1

200

-5.00

Auto Tune|

Center Freq
13.015000000 GHz|

-18.0

=280

<380

-48.0

i

-58.0
&80

StartFreq|
30.000000 MHz

StopFreq|
26.000000000 GHz

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Sweep 2.48 s (30000 pts

Stop 26.00 GHz

[ MODE] ] 50

2.466 9 GHz
2.486 8 GHz
4.923 8 GHz
7.3849 GHz

424 dBm
-34.44 dBm
£6.88 dBm
£6.97 dBm

FUNCTION WD TH

FLNCTION VALLIE

CF Step
2597000000 GHz
Auto Man

FreqOffset
0 Hz|

% STATUS
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

8.7. 802.11n HT20 MODE IN THE 2.4 GHz BAND ANTENNA 2

8.7.1. 6 dB BANDWIDTH

LIMITS

NCC LP0002 §3.10.1 (6.2.1)

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

RESULTS
Channel|Frequency|6 dB Bandwidth|[Minimum Limit
(MHz) (MHz) (MHz)
Low 2412 17.604 0.5
Mid 2437 17.604 0.5
High 2462 17.604 0.5
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6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Swept SA
RL RF 509

SEMSE:INT ALIGMAUTO 04:07:54 PM May 14, 2015

[Center Freq 2.412000000 GHz

Ref Offset 11 dB

10dBidiv. Ref 22.00 dBm
Log

PNO: Wide 0 T1rig: Free Run Tv
IFGain:Low

#Avg Type: RMS TRACE 3456

Frequency

Atten: 22 dB erP FRPPP

AMEkr1 17.604 MHz
0.24dB

Auto Tune

bl

’1A2

1,64 em|

Center Freq|
2.412000000 GHz|

\

'

StartFreq
2.398500000 GHz|

i

StopFreq|
2.425500000 GHz|

CF Step
2.700000 MHz
Auto Man

FreqOffset|
0 Hz|

Center 2.41200 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 27.00 MHz
Sweep 2.60 ms (1001 pts)

I% STATUS

6 dB BANDWIDTH MID CH

Agilent Spectrum Analyzer - Swept SA
RL RF 509

SEMSE:INT ALIGMAUTO 04:04:47 PM May 14, 2015

[Center Freq 2.437000000 GHz

Ref Offset 11 dB

10dBidiv. Ref 22.00 dBm
Log

PNO: Wide 0 T1rig: Free Run Tv
IFGain:Low

#Avg Type: RMS TRACE 3456

Frequency

Atten: 22 dB erP FRPPP

AMEkr1 17.604 MHz
0.33dB

Auto Tune

b

1,67 |

Center Freq|
2.437000000 GHz|

StartFreq
2.423500000 GHz|

-

StopFreq|
2.450500000 GHz|

CF Step
2.700000 MHz
Auto Man

FreqOffset|
0 Hz|

Center 2.43700 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 27.00 MHz
Sweep 2.60 ms (1001 pts)

% STATUS

Page 78 of 204

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701J
FAX: (510) 661-0888

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



REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

6 dB BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Swept SA
ALIGNALTO 04:11:35 PM May 14, 2015

[Center Freq 2.462000000 GHz #Avg Type: RMS TRACE[. - 3456 Frequency

PNO: Wide G0 Trig: Free Run T

IFGain:Low Atten: 10 dB oerfF PPPPP

AMkr1 17.604 MHz Auto Tune
Ref Offset 11 dB
10dsidiy Ref 10.00 dBm o4 iz

el oy | e MV\’\1A2 1576 Center Freqff

0.00 J o L 2.462000000 GHz|

’/J \\\ StartFreq|
WMW‘ ot WWWW 2.448500000 GHz

StopFreq|
2.475500000 GHz

CF Step
2.700000 MHz
Auto Man

FreqOffset
0 Hz|

Center 2.46200 GHz Span 27.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.60 ms (1001 pts)

MSG % STATUS
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
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8.7.2. OUTPUT POWER

LIMITS

NCC LP0002 §3.10.1

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.
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RESULTS
Limits
Channel |Frequency | Directional | NCC Max
Gain Power | Power
Limit
(MHz) (dBi) dBm) | (dBm)
Low 2412 2.30 30.00 30.00
Mid 2437 2.30 30.00 30.00
High 2462 2.30 30.00 30.00
Results
Channel |[Frequency | Chain O Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) dBm) | (dBm) (dB)
Low 2412 10.01 10.01 30.00 -19.99
Mid 2437 13.14 13.14 30.00 -16.86
High 2462 12.29 12.29 30.00 -17.71
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8.7.3. POWER SPECTRAL DENSITY

LIMITS

NCC LP0002 §3.10.1 (6.2.2)

For digitally modulated systems, the power spectral density conducted form the intentional
radiator to the antenna shall not be greater than 8 dBm in any 3 KHz band during any time
interval of continuous transmissions.

RESULTS

PSD Results

Channel | Frequency | Chain O | Limit |Margin

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

Low 2412 -4.97 8.0 -13.0
Mid 2437 -5.08 8.0 -13.1
High 2462 -5.16 8.0 -13.2
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

PSD, Chain 0

PSD, Chain 0 LOW CH

Agilent Spectrum Analyzer - Swept SA
500 DC SENSE:INT ALIGNAUTO 04:09:30 PM May 14, 2015

RL RF ]
: Frequency
[Center Freq 2.412000000 GHz #Avg Type: RMS mcs’ﬁ

Wi Trig: Free Run TVRE
PNO: Wide —— 19 S

IFGain:Low Atten: 22 dB

Auto T
Ref Offset 11 dB Mkr1 2.414 785 GHz uto Tune

E%gBldiv Ref 22.00 dBm -4.97 dBm

Center Freq|
2.412000000 GHz|

.00 o}

421 StartFreq

AAahy 2.398797000 GHz
sy

ahho 2 A AANRARAD g A | m A A AR
\‘VUV\(\N’V MYV VT VTV vy e

StopFreq|
2.425203000 GHz|

CF Step
2.640600 MHz
Auto Man

FreqOffset|
0 Hz|

Center 2.41200 GHz Span 26.41 MHz
#Res BW 30 kHz #VBW 91 kHz Sweep 36.2 ms (1760 pts)

MSG % STATUS

PSD, Chain 0 MID CH

Agilent Spectrum Analyzer - Swept SA
RF 500 DC SENSE:INT ALIGNAUTO [} PM May 14, 2015

RL
. Frequency
[Center Freq 2.437000000 GHz #Avg Type: RMS mcs’ﬁ

Wi Trig: Free Run TVRE
PNO: Wide —— 19 S

IFGain:Low Atten: 22 dB

Mkr1 2.434 170 GHz Auto Tune
Ref Offset 11 dB
19 gBiiv Ref 22.00 dBm s dam

Center Freq|
2.437000000 GHz|

.00 o}

1 StartFreq

Afass, Affinay TTLIN 2.423787000 GHz
Ty R TTVYTY

StopFreq|
2.450203000 GHz|

CF Step
2.640600 MHz
Auto Man

FreqOffset|
0 Hz|

Center 2.43700 GHz Span 26.41 MHz
#Res BW 30 kHz #VBW 91 kHz Sweep 36.2 ms (1760 pts)

MSG I% STATUS
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

PSD, Chain 0 HIGH CH

Agilent Spectrum Analyzer - Swept SA
ALIGNALTO 04:12:51 PM May 14, 2015

- Frequency
[Center Freq 2.462000000 GHz #hvg Type: RMS T35 s

W Trig: Free Run
PNO: Wide —+—
IFGain:Low Atten: 22 dB DET|A A A AA A

Auto T
Ref Offset11 dB Mkr1 2.459 501 GHz uto Tune|

1ngstdiv Ref 22.00 dBm 5.16 dBm

Center Freq(]
2.462000000 GHz|

5.00 e}

1 StartFreq|

LYLETYS A ASARLARS 2.448797000 GHz|
VEUYYY i YUVUTVY

StopFreq|
2.475203000 GHz

CF Step
2.640600 MHz
Auto Man

FreqOffset
0 Hz|

Center 2.46200 GHz Span 26.41 MHz
#Res BW 30 kHz #VBW 91 kHz Sweep 36.2 ms (1760 pts)

MSG % STATUS
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

8.7.4. OUT-OF-BAND EMISSIONS

LIMITS

NCC LP0002 §3.10.1 (5.1)

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.
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REPORT NO: 15U20917-E23
FCC ID: AARNC2-6A5

DATE: AUGUST 3, 2015

RESULTS

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH

Agilent Spectrum Analyzer - Swept SA

505 SENSE:INT) ALIGH AUTO

04:05:57 PM May 14, 2015

RL RE OC
[Center Freq 2.437000000 GHz |

PHO: Fast (5 Trig: Free Run
IFGain:Low Atten: 22 dB

#Avg Type: RMS

Ref Offset 11 dB
Ref 22.00 dBm

10 dBidiv
Leg

TRACE[L - s-56

Frequency

T
oerlP PRPPP

Auto Tune|

Center Freq

2.437000000 GHz|

StartFreq
2.407000000 GHz

2213 dEi|

Stop Freq

2.467000000 GHz|

Lo
WWW "
NJ‘W

JLMWU.mp.

CF Step

6.000000 MHz|

Auto Man

Freq Offset|

0 Hz|

Center 2.43700 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 60.00 MHz

Sweep 5.80 ms (1001 pts)

g sTatus

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH

Agilent Spectrum Analyzer - Swept SA
RF S0Q  DC SENSEINT] ALIGN AUTO 04:09:57 PM May 14, 2015
Frequency

RL
[Center Freq 2.400000000 GHz
Foainots

#avg Type: RMS

“ Trig: Free Run
Atten: 22 dB

TRACE
TY

3456

DETIF FFPPP

Ref Offset 11 dB

10 dBidiv_ Ref 22.00 dBm
fLog

Mkr2 2.399 46 GHz

-25.05 dBm

120

200

-5.00

Auto Tune

CenterFreq|
2.400000000 GHz|

-180

-28.0

-380

-480

-58.0

-68.0

StartFreq
2370000000 GHz

Stop Freq
2.430000000 GHz

Center 2.40000 GHz

Res BW 100 kHz #VBW 300 kHz

Span 60.00 MHz

A N
2717 dBm
-25.05 dBm

FUNE H
2.400 00 GHz
2.399 46 GHz

Sweep 5.80 ms (1001 pts)

FUMCTI

CF Step
6.000000 MHz

[Auto Man

Freq Offset,
0 Hz|
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH

Agilent Spectrum Analyzer - Swept SA

S04 DO SENSE:INT ALIGNALTO 04:13:10 PM May 14, 2015

RL RE ——
[Center Freq 2.483500000 GHz #Avg Type: RMS TRACE[. - 5456 Frequency
PNO: Fast (0 1rig:Free Run j
IFGain:Low Atten: 22 dB oerfF PPPPP

Auto Tune
Mkr2 2.483 56 GHz|
Ref Offset 11 dB
Eggsldiv RZf 225.7)0 dBm -29.75 dBm

120

Center Freq|
200 frhoebefores if 2.483500000 GHz|

-6.00

-18.0

StartFreq
2.453500000 GHz|

-28.0

380

480

e,
530 Stop Freq|
580 2513500000 GHz|

Center 2.48350 GHz Span 60.00 MHz CFStep
Res BW 100 kHz #VBW 300 kHz Sweep 5.80 ms (1001 pts) 6.000000 MHz
L x [ v ] FUNCTON ] \ Auto Mn

2483560 GHz -29.75 dBm
248366 GHz -29.75 dBm

Freq Offset|
0 Hz|

% STATUS

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH

Agilent Spectrum Analyzer - Swept SA
RF 506 DC SEMSE:INT ALIGHAUTO 04:10:45 PM May 14, 2015

RL
[Center Freq 13.015000000 GHz #Avg Type: RMS TRACE[L 3756 Frequency
PNO: Fast 5 1Hy: Free Run T
\FGainLow — Atten: 22 dB LerFPPPPP
Ref Offset 11 dB Mkrd 7.236 9 GHZ] Auto Tunej
E%gBldiv Ref 22.00 dBm 57.14 dBm

120 1

Center Freq

200 13.015000000 GHz|

.00

-18.0 -
StartFreq
a0 30.000000 MHz

=380

-4810

580 Stop Freq|
&80 26.000000000 GHz|

Start 30 MHz Stop 26.00 GHz CFSte
Res BW 100 kHz #VBW 300 kHz Sweep 2.48 5 (30000 pts)|| 5 567000000 Orr

[TRclscl] x| v | FunCTow NCTIDN W FUNCTION VALUE Auto Man
1 f 24150 GHz 4.75 dBm
1 f 23977 GHz -25.44 dBm
1f 48234 GHz 5753 dBm FreqOffset
1f 7.236 9 GHz £7.14 dBm

0 Hz|
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REPORT NO: 15U20917-E23
FCC ID: AARNC2-6A5

DATE: AUGUST 3, 2015

OUT OF BAND MID CH

Agilent Spectrum Analyzer - Swept SA
S0 Q

ALIGHAUTO

04:06:40 PM

RL RF DC
[Center Freq 13.015000000 GHz

#Avg Type: RMS

PNO:

IFGain:Low

Fast .7.‘ Trig: Free Run
7 Atten:22dB

TRACE
T

lay 14, 2015
3456

Frequency

DET

FFPPPPP

Ref Offset 11 dB

10 dBidiv__ Ref 22.00 dBm
Log

Mkrd 7.310 5 GHz
-56.21 dBm

Auto Tune|

120 1

200

Center Freq

800

13.015000000 GHz

-180

-280

StartFreq|

-38.0

30.000000 MHz

-48.0

580

Stop Freq|
26.000000000 GHz|

£80
I

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz

Sweep 2.48 s (30000 pts;

CF Step
2.597000000 GHz|

LA voe Thels] % ]
N

f 243586
f 239946
48753 G

f
f 73105 Gl

6.43 dBm
4452 dBm
-56.43 dBm
5821 dBm

FUNCTION WIDTH
Hz
Hz
Hz
Hz

FUNCTION VALUE

Auto Man

Freq Offset
0 Hz|

OUT OF BAND HIG

Agilent Spectrum Analyzer - Swept SA
S0Q

H CH

ALIGNALTO

04:13:52 PM May 14, 2015

RL RFE
[Center Freq 13.015000000 GHz

#Avg Type: RMS

PNO: Fast .:.‘ Trig: Free Run
IFGain:Low

Atten: 22 dB

TRacE[l ~zi56

Frequency

T

pef|P PP PP P

Ref Offset 11 dB

10 dBidiv_ Ref 22.00 dBm
Log

Mkr4 7.384 9 GHz

-58.20 dBm

120 1

200

Auto Tune|

Center Freq
13.015000000 GHz|

-5.00
-18.0

=280

<380

-48.0

5.0 M
&80
I \

StartFreq|
30.000000 MHz

StopFreq|
26.000000000 GHz

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Sweep 2.48 s (30000 pts

Stop 26.00 GHz

2.464 3 GHz
24877 GHz
4.922 9 GHz
7.3849 GHz

515 dBm
-33.53 dBm
£7.19 dBm
£8.20 dBm

FUNCTION WD TH

FLNCTION VALLIE

CF Step
2597000000 GHz
Auto Man

FreqOffset
0 Hz|

% STATUS
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

8.8. 802.11n HT40 MODE IN THE 2.4 GHz BAND ANTENNA 1

8.8.1. 6 dB BANDWIDTH

LIMITS

NCC LP0002 §3.10.1 (6.2.1)

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

RESULTS
Channel|Frequency|6 dB Bandwidth[Minimum Limit
(MHz) (MHz) (MHz)
Low 2422 35.802 0.5
Mid 2437 35.856 0.5
High 2452 35.694 0.5
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REPORT NO: 15U20917-E23
FCC ID: AARNC2-6A5

DATE: AUGUST 3, 2015

6 dB BANDWIDTH

BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Swept SA

ALIGN AUTO 03:30:45 PM May 14, 2015

[Center Freq 2.422000000 GHz

Ref Offset 11 dB

10 dBidiv. Ref 22.00 dBm
Log

PNO: Fast r:.l Trig: Free Run T
IFGain:Low

#Avg Type: RMS TRACE 3456

Frequency

Atten: 22 dB pefP PPPPP

AMKr1 35.802 MHz
-0.50 dB

Auto Tune|

120

Center Freq

2.422000000 GHz

2.00

StartFreq
2.395000000 GHz

Stop Freq
2.449000000 GHz

CF Step
5.400000 MHz
Auto Man

Freq Offset
0Hz

Center 2.42200 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 54.00 MHz
Sweep 5.20 ms (1001 pts)

% STATUS

BANDWIDTH MID CH

Agilent Spectrum Analyzer - Swept SA
50 &

SENSEINT) ALIGH AUTO 03:27:35 PM May 14, 2015

RL RF DC
[Center Freq 2.437000000 GHz

Ref Offset 11 dB

10 dBidiv  Ref 22.00 dBm
Leg

PNO: Fast 0 Trig: Free Run T
IFGain:Low

#Avg Type: RMS TRACE 3456

Frequency

Atten: 22 dB oeT|P PP PP

AMKr1 35.856 MHz
0.16 dB

Auto Tune|

f :
T S

ﬁ@

.n'l;{lv"ﬂa

¥

CenterFreq
2.437000000 GHz

StartFreq
2.410000000 GHz|

Stop Freq
2.464000000 GHz|

CF Step
5.400000 MHz
Auto Man

Center 2.43700 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 54.00 MHz

Freq Offset
0 Hz|

Sweep 5.20 ms (1001 pts)

[@ STATUS
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BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Swept SA
RL RF S0G DO SENSE:INT ALIGN AUTO 03:33:55 PM May 14, 2015

[Center Freq 2.452000000 GHz | #Avg Type: RMS TRACE[[-3456 Frequency
PNO: Fast 5} Trig: Free Run T
IFGain:Low Aften: 22 dB peTPPPRPPP

AMkr1 35.694 MHz Auto Tune
Ref Offset 11 dB
E%gsldiv Reef 225.600 dBm 0.64 dB

CenterFreq|
2.452000000 GHz|

StartFreq
2.425000000 GHz

Stop Freq,
2.479000000 GHz

CF Step
5.400000 MHz
Auto Man

Freq Offset
0 Hz|

Center 2.45200 GHz Span 54.00 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 5.20 ms (1001 pts)

MSG % STATUS
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

8.8.2. OUTPUT POWER

LIMITS

NCC LP0002 §3.10.1

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.
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REPORT NO: 15U20917-E23
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DATE: AUGUST 3, 2015

RESULTS
Limits
Channel [Frequency | Directional NCC Max
Gain Power | Power
Limit
(MHz) (dBi) dBm) | (dBm)
Low 2422 3.10 30.00 30.00
Mid 2437 3.10 30.00 30.00
High 2452 3.10 30.00 30.00
Results
Channel |[Frequency | Chain O Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) dBm) | (dBm) (dB)
Low 2422 7.95 7.95 30.00 -22.05
Mid 2437 9.27 9.27 30.00 -20.73
High 2452 9.50 9.50 30.00 -20.50
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

8.8.3. POWER SPECTRAL DENSITY

LIMITS

NCC LP0002 §3.10.1 (6.2.2)

For digitally modulated systems, the power spectral density conducted form the intentional
radiator to the antenna shall not be greater than 8 dBm in any 3 KHz band during any time
interval of continuous transmissions.

RESULTS

PSD Results
Channel | Frequency | Chain O Total Limit | Margin
Meas Corr'd

(MHz) (dBm) PSD
@Bm) |(dBm)| (dB)

Low 2422 -8.48 -8.48 8.0 -16.5
Mid 2437 -8.25 -8.25 8.0 -16.3
High 2452 -8.13 -8.13 8.0 -16.1
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PSD, Chain 0

PSD, Chain 0 LOW CH

Agilent Spectrum Analyzer - Swept SA

RF S0Q DC SEMSE:INT

ALIGN AUTO 03:31:37 PM May 14, 2015

RL
[Center Freq 2.422000000 GHz )
PNO: Fast —— Thg: Free Run
Atten: 22 dB

IFGain:Low

Ref Offset 11 dB

#Avg Type: RMS

TRACE 3456
TVPE[ & Vb
DET|A A AAK A

Mkr1 2.427 589 GHz

Frequency

Auto Tune|

10 dBidiv Ref 22.00 dBm -8.48 dBm
og
120
8.00 dBm|
200
1
-8.00

-480

Center Freq
2.422000000 GHz

StartFreq
2.395148500 GHz

Stop Freq
2.448851500 GHz

CF Step
5.370300 MHz

Auto Man

-850

Center 2.42200 GHz
#Res BW 30 kHz

MSG

#VBW 91 kHz

Span 53.70 MHz
Sweep 73.7 ms (3580 pts)

% STATUS

Freq Offset
0Hz

PSD, Chain 0 MID CH

Agilent Spectrum Analyzer - Swept SA
RF S0 DC SENSE!INT| ALIGNAUTO | 03:28:34 PM May 14, 2015
#Avg Type: RMS TRACE Frequency

RL
[Center Freq 2.437000000 GHz |
PNO: Fast —»— 1rig: Free Run
IFGain:Low Aften: 22 dB

Ref Offset 11 dB

10 dBidiv  Ref 22.00 dBm
Leg

3456
TYPE|&
DET|4 A AAA A
Mkr1 2.431 352 GHz
-8.25 dBm

Auto Tune|

120

6.00 dB|

CenterFreq
2.437000000 GHz

StartFreq
2.410108000 GHz|

Stop Freq
2.463892000 GHz|

CF Step
5.378400 MHz

Auto Man

Center 2.43700 GHz
#Res BW 30 kHz

MSG

#VBW 91 kHz

Span 53.78 MHz
Sweep 73.9 ms (3586 pts)

[@ STATUS

Freq Offset
0 Hz|
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PSD, Chain 0 HIGH

Agilent Spectrum Analyzer - Swept SA
RL RF S0& DO

CH

SENSE:INT

ALIGN AUTO

03:35:10 PM May 14, 2015

[Center Freq 2.452000000 GHz

IFGain

Ref Offset 11 dB
Ref 22.00 dBm

10 dBidiv
Log

PNO: Fast —»— 1rig:Free Run

:Low Atten: 22 dB

#Avg Type: RMS

TRACE[] - 3456
TYPE[4
DET|& A A A A &

Frequency

Mkr1 2.446 988 GHz

-8.13 dBm

Auto Tune

.00 |

Center 2.45200 GHz
#Res BW 30 kHz

MSG

#VBW 91 kHz

Span 53.54 MHz

Sweep 73.5 ms (3569 pts)

% STATUS

CenterFreq|
2.452000000 GHz|

StartFreq
2.426229500 GHz

Stop Freq,
2478770500 GHz

CF Step
5.354100 MHz

Auto Man

Freq Offset
0 Hz|
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

8.8.4. OUT-OF-BAND EMISSIONS

LIMITS

IC RSS-247 (5.5)

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.
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RESULTS

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH

Agilent Spectrum Analyzer - Swept SA

RL RF 509 DC SENSE:INT| ALIGNAUTO 03:29:17 PM May 14, 2015 Fi
[Center Freq 2.437000000 GHz #Avg Type: RMS TRACE[T- 545 6 requency
PNO: Fast Cp) Trig: Free Run v
IFGain:Low Atten: 22 dB oerfP FFFPF

Mkr1 2.429 50 GHz Auto Tune
Ref Offset 11 dB
E%gBldiv R:f 225.euo dBm 4.94 B

Center Freq|
2.437000000 GHz|

1 |
T mM'l /MM . StartFreq
2.407000000 GHz|

Stop Freq|
[y 2=l | 2.467000000 GHz|

a
PR

CF Step
6.000000 MHz
Auto Man

Freq Offset|
0 Hz|

Center 2.43700 GHz Span 60.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.80 ms (1001 pts)

MSG % STATUS

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH

Agilent Spectrum Analyzer - Swept SA

RL RF 506 DC SEMSE:INT ALIGHAUTO 03:31:58 PM May 14, 2015
[Center Freq 2.400000000 GHz | #Avg Type: RMS TRACE[L 3156
PND: Fast 50 1rig: Free Run T
IFGain:Low Atten: 22 dB wefpPEPPP

MKkr2 2.398 56 GHZ Auto Tune|
Ref Offset 11 dB
1L%gBJdiv sz Zf.sbo dBm -25.44 dBm

120

Frequency

Center Freq

200 = 2.400000000 GHz
il

.00

-18.0
-25 06 de) StartFreq
-280 i

T i 2.370000000 GHz
3810 | cqulled

-4810

580 StopFreq|
. 2.430000000 GHz|

Center 2.40000 GHz Span 60.00 MHz CF Ste
Res BW 100 kHz #VBW 300 kHz Sweep 5.80 ms (1001 pts) 6.000000 MH‘;

FUNCTION FUN I Auto Man

L ]
2.400 00 GHz -28.76 dBm
2,398 56 GHz -25.44 dBm

Freq Offset
0 Hz|

[@ STATUS
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH

Agilent Spectrum Analyzer - Swept SA
S04 DO SENSE:INT ALIGNALTO 03:35:31 PM May 14, 2015

RL RE ——
[Center Freq 2.483500000 GHz #Avg Type: RMS TRACE[. - 5456 Frequency
PNO: Fast (0 1rig:Free Run j
IFGain:Low Atten: 22 dB oerfF PPPPP

Auto Tune
Mkr2 2.484 52 GHz|
Ref Offset 11 dB
Eggsldiv RZf 225.7)0 dBm -25.80 dBm

120

Center Freq|

200 ,\W‘H 2.483500000 GHz|
-6.00

-18.0 H‘

-28.0

-25106 dBim} Start Freq
2.453500000 GHz|

380

i)
480

530 Stop Freq|
580 2513500000 GHz|

Center 2.48350 GHz Span 60.00 MHz CFStep
Res BW 100 kHz #VBW 300 kHz Sweep 5.80 ms (1001 pts) 6.000000 MHz

S A A N[ ‘ Auto Man
2483560 GHz -27.94 dBm
2.484 52 GHz -25.80 dBm

Freq Offset|
0 Hz|

% STATUS

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH

Agilent Spectrum Analyzer - Swept SA
S50 Q ALIGHAUTO 03:32:43 PM May

RL RF DC =
[Center Freq 13.015000000 GHz | #Avg Type: RMS TRACE[. - 3156 Frequency
n T Trig:Free Run T
PNO: Fast AR
IFGain:Low Atten; 22 dB DET

Wkrd 7.266 3 GHZ] Auto Tune
Ref Offset 11 dB
1L%Bldiv Reef zzs.eoo dBm -57.17 dBm

120 1

Center Freq
2.00 13.015000000 GHz|
-5.00

-180

-25.106 tiB| Start Freq
30.000000 MHz|

=280

<380

-48.0

4
58.0 StopFreq|
&80 I ‘ 26.000000000 GHz

Start 30 MHz Stop 26.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.48 s (30000 pts

CF Step
2597000000 GHz|

FUNCTION | FUNCTION WIDTH FUNCTION VALUE Auto Man

v ]
2,407 2 GHz 299 dBm
23959 GHz 26,85 dBm
48450 GHz 57.37 dBm Freq Offset
7.266 3 GHz £7.17 dBm

0 Hz|
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REPORT NO: 15U20917-E23
FCC ID: AARNC2-6A5

DATE: AUGUST 3, 2015

OUT OF BAND MID CH

Agilent Spectrum Analyzer - Swept SA
509

ALIGMAUTO

03:20:59 PM May 14, 2015

=
[Center Freq 13.015000000 GHz

PNO: Fast .:.‘ Trig: Free Run
IFGain:Low Atten: 22 dB

#Avg Type: RMS TRACE 2456

v

Frequency

perlF PRFFP

Ref Offset 11 dB
Ref 22.00 dBm

Mkr4 7.312 2 GHz
-57.78 dBm

Auto Tune

10 dBidiv
Log

120 :

200

Center Freq|

.00

13.015000000 GHz|

-180

-256 o)

-280

StartFreq

-380

30.000000 MHz

-480

680

StopFreq|
26.000000000 GHz|

£8.0
I \

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz
Sweep 2.48 s (30000 pts;

CF Step
2597000000 GHz

Grdorl —— = T~ T Ficion |
1 f 24436 GHz
1 f 23985 GHz
1 f 48736 GHz
1 f 7.3122 GHz

1.71dBm
-29.50 dBm
£7.23 dBm
57.78 dBm

FUNCTION VALUE

Auto Man

FreqOffset|
0 Hz|

OUT OF BAND HIGH CH

Agilent Spectrum Analyzer - Swept SA
RF S0Q

ALIGNALTO

03:36:15 PM May 14, 2015

o
[Center Freq 13.015000000 GHz

IFGain:Low

PNO: Fast .:.‘ Trig: Free Run
Atten: 22 dB

#Avg Type: RMS TRACE[ 3156

T

Frequency

pef|P PP PP P

Ref Offset 11 dB

10 dBidiv_ Ref 22.00 dBm
Log

Mkr4 7.357 2 GHz
-56.01 dBm

120

T
200

-6.00

Auto Tune|

Center Freq|
13.015000000 GHz

-18.0

-25 06 dn|

=280

380

-48.0

580 M

&80

StartFreq|
30.000000 MHz

StopFreq|
26.000000000 GHz

Start 30 MHz

#VBW 300 kHz

Stop 26.00 GHz

Res BW 100 kHz

E| L

1
2
3
5
6
7
8
9
10
1
12

2.466 9 GHz
24877 GHz
4.903 0 GHz
7.357 2 GHz

v 1 oo

1.86 dBm
-29.39 dBm
£7.22 dBm
£6.01 dBm

FUMCTION /D TH

Sweep 2.48 s (30000 pts

CF Step
2.597000000 GHz
Auto Man

FreqOffset
0 Hz|
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

8.9. 802.11n HT40 MODE IN THE 2.4 GHz BAND ANTENNA 2

8.9.1. 6 dB BANDWIDTH

LIMITS

NCC LP0002 §3.10.1 (6.2.1)

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

RESULTS
Channel|Frequency|6 dB Bandwidth|[Minimum Limit
(MHz) (MHz) (MHz)
Low 2422 35.856 0.5
Mid 2437 35.802 0.5
High 2452 35.856 0.5
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REPORT NO: 15U20917-E23
FCC ID: AARNC2-6A5

DATE: AUGUST 3, 2015

6 dB BANDWIDTH

BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Swept SA
RL RF 509

SEMSE:INT ALIGMAUTO 04:18:29 PM May 14, 2015

[Center Freq 2.422000000 GHz

Ref Offset 11 dB

10dBidiv. Ref 22.00 dBm
Log

PNO: Fast 0 1rig:Free Run TV
IFGain:Low

#Avg Type: RMS TRACE 3456

Frequency

Atten: 22 dB erP FRPPP

AMEkr1 35.856 MHz
-0.62 dB

Auto Tune

PN
i AT e e e

\

i

Center Freq|
2.422000000 GHz|

StartFreq
2.395000000 GHz|

StopFreq|
2.449000000 GHz|

CF Step
5.400000 MHz
Auto Man

Center 2.42200 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 54.00 MHz
Sweep 5.20 ms (1001 pts)

I% STATUS

FreqOffset|
0 Hz|

BANDWIDTH MID CH

Agilent Spectrum Analyzer - Swept SA
RL RF 509

SEMSE:INT ALIGMAUTO 04:14:43 PM May 14, 2015

[Center Freq 2.437000000 GHz

Ref Offset 11 dB

10dBidiv. Ref 22.00 dBm
Log

PNO: Fast 0 1rig:Free Run Y
IFGain:Low

#Avg Type: RMS TRACE 3456

Frequency

Atten: 22 dB erP FRPPP

AMEkr1 35.802 MHz
-0.09 dB

Auto Tune

vw."l A2

w
\
et

Center Freq|
2.437000000 GHz|

StartFreq
2.410000000 GHz|

StopFreq|
2.464000000 GHz|

CF Step
5.400000 MHz
Auto Man

Center 2.43700 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 54.00 MHz
Sweep 5.20 ms (1001 pts)

% STATUS

FreqOffset|
0 Hz|
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Swept SA
ALIGNALTO 04:23:19 PM May 14, 2015

[Center Freq 2.452000000 GHz | #Awg Type: RMS Twace[loans|  Freauency
n T Trig:Free Run TYPE |1
PNO: Fast Cy v
IFGain:Low Atten: 22 dB DET

AMKr1 35.856 MHz Auto Tune
Ref Offset 11 dB
1ngstdiv sz 25.7)0 dBm 0.03 dB

Center Freq(]
2.452000000 GHz|

Y
= 4

BT |

'\\ StartFreq|

\

2.425000000 GHz|

StopFreq|
n HJIM o || 2479000000 Gz

CF Step
5.400000 MHz
Auto Man

FreqOffset
0 Hz|

Center 2.45200 GHz Span 54.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.20 ms (1001 pts)

MSG % STATUS
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

8.9.2. OUTPUT POWER

LIMITS

NCC LP0002 §3.10.1

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.
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REPORT NO: 15U20917-E23
FCC ID: AARNC2-6A5

DATE: AUGUST 3, 2015

RESULTS
Limits
Channel [Frequency | Directional NCC Max
Gain Power | Power
Limit
(MHz) (dBi) dBm) | (dBm)
Low 2422 2.30 30.00 30.00
Mid 2437 2.30 30.00 30.00
High 2452 2.30 30.00 30.00
Results
Channel |[Frequency | Chain O Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) dBm) | (dBm) (dB)
Low 2422 8.43 8.43 30.00 -21.57
Mid 2437 10.37 10.37 30.00 -19.63
High 2452 10.29 10.29 30.00 -19.71
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

8.9.3. POWER SPECTRAL DENSITY

LIMITS

NCC LP0002 §3.10.1 (6.2.2)

For digitally modulated systems, the power spectral density conducted form the intentional
radiator to the antenna shall not be greater than 8 dBm in any 3 KHz band during any time
interval of continuous transmissions.

RESULTS

PSD Results
Channel | Frequency | Chain O Total Limit | Margin
Meas Corr'd

(MHz) (dBm) PSD
@Bm) |(dBm)| (dB)

Low 2422 -7.94 -7.94 8.0 -15.9
Mid 2437 -7.71 -7.71 8.0 -15.7
High 2452 -7.84 -7.84 8.0 -15.8
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REPORT NO: 15U20917-E23
FCC ID: AARNC2-6A5

DATE: AUGUST 3, 2015

PSD, Chain 0

PSD, Chain 0 LOW CH

Agilent Spectrum Analyzer - Swept SA
509

SEMSE:INT

ALIGMAUTO 04:20:04 PM May 14, 2015

RL RF O
[Center Freq 2.422000000 GHz

Ref Offset 11 dB

10dBidiv. Ref 22.00 dBm
Log

PNO: Fast —— 1rig: Free Run

IFGain:Low Atten: 22 dB

Frequency

#Avg Type: RMS TRACE 3456
TYRE(4

DET|A A & A A A

Mkr1 2.416 982 GHz

-7.94 dBm

Auto Tune

.00 o}

i L

Center Freq|
2.422000000 GHz|

StartFreq
2.395108000 GHz|

StopFreq|
2.448892000 GHz|

Auto Man

CF Step
5.378400 MHz

Center 2.42200 GHz
#Res BW 30 kHz

MSG

#VBW 91 kHz

Span 53.78 MHz
Sweep 73.9 ms (3586 pts)

% STATUS

FreqOffset|
0 Hz|

PSD, Chain 0 MID CH

Agilent Spectrum Analyzer - Swept SA
509

SEMSE:INT

ALIGMAUTO 04:17:20 PM May 14, 2015

RL RF O
[Center Freq 2.437000000 GHz

Ref Offset 11 dB

10dBidiv. Ref 22.00 dBm
Log

PNO: Fast —— 1rig: Free Run
IFGain:Low Atten: 22 dB

Frequency

#Avg Type: RMS TRACE 3456
TYRE(4

DET|A A & A A A

Mkr1 2.430 735 GHz

-7.71 dBm

Auto Tune

.00 o}

Center Freq|
2.437000000 GHz|

StartFreq
2.410148500 GHz|

StopFreq|
2.463851500 GHz|

Auto Man

CF Step
5.370300 MHz

Center 2.43700 GHz
#Res BW 30 kHz

MSG

#VBW 91 kHz

Span 53.70 MHz
Sweep 73.7 ms (3580 pts)

I% STATUS

FreqOffset|
0 Hz|
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

PSD, Chain 0 HIGH CH

Agilent Spectrum Analyzer - Swept SA
ALIGNALTO 04:24:08 PM May 14, 2015

[Center Freq 2.452000000 GHz #Avg Type: RMS TRACEF Frequency

n ‘ Trig: Free Run TVPE
PNO: Fast ——
IFGain:Low Atten: 22 dB DET|A A A AA A

Mkr1 2.456 358 GHz Auto Tune
Ref Offset 11 dB
1ngstdiv sz 25.7)0 dBm -7.84 dBm

Center Freq(]
2.452000000 GHz|

5.00 e}

StartFreq|

1
WMWWWMW 2.425108000 GHz|

StopFreq|
2.4788392000 GHz

CF Step
5.378400 MHz
Auto Man

FreqOffset
0 Hz|

Center 2.45200 GHz Span 53.78 MHz
#Res BW 30 kHz #VBW 91 kHz Sweep 73.9 ms (3586 pts)

MSG % STATUS
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

8.9.4. OUT-OF-BAND EMISSIONS

LIMITS

NCC LP0002 §3.10.1 (5.1)

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.
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REPORT NO: 15U20917-E23
FCC ID: AARNC2-6A5

DATE: AUGUST 3, 2015

RESULTS

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH

Agilent Spectrum Analyzer - Swept SA

SENSE:INT) ALIGH AUTO

04:15:59 PM May 14, 2015

RL RF S0%  DC
[Center Freq 2.437000000 GHz
PNO: Fast
IFGain:Low

#Avg Type: RMS

.:.‘ Trig: Free Run
Atten: 22 dB

Ref Offset 11 dB
Ref 22.00 dBm

10 dBrdiv
Log

TRACE[. ~z.56

Frequency

T
et PRPPP

Auto Tune|

Center Freq

2.437000000 GHz|

StartFreq
2.407000000 GHz|

525 06 din|

StopFreq

2.467000000 GHz|

CF Step

6.000000 MHz|

Auto Man

Freq Offset|

0 Hz|

Center 2.43700 GHz
#Res BW 100 kHz

MsG

#VBW 300 kHz

Span 60.00 MHz

Sweep 5.80 ms (1001 pts)
[g/status

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH

Agilent Spectrum Analyzer - Swept SA

S04 SENSE:INT ALIGNALTO

04:21:56 PM May 14, 2015

RL RF OC
[Center Freq 2.400000000 GHz i
PNO: Fast 0 Trig: Free Run
IFGain:Low Atten: 22 dB

#Avg Type: RMS

TRACE
T

3456

Frequency

pef|P PP PP P

Ref Offset 11 dB

10 dBidiv_ Ref 22.00 dBm
Log

Mkr2 2.397 90 GHzZ|

-25.87 dBm

120

200

-6.00

7

-18.0

-25 06 dein)

=280

380

-48.0

-58.0

&80

Auto Tune|

Center Freq|
2.400000000 GHz|

StartFreq|
2.370000000 GHz

StopFreq|
2.430000000 GHz

Center 2.40000 GHz

Res BW 100 kHz #VBW 300 kHz

Sweep 5.80 ms (1001 pts)

Span 60.00 MHz

Ga] % ] T FCion |
2.40000 GHz -29.92 dBm

2.397 90 GHz -25.87 dBm

FUNCTION IDTH

CF Step
6.000000 MHz

Auto Man

Freq Offset|
0 Hz|

% STATUS
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REPORT NO: 15U20917-E23
FCC ID: AARNC2-6A5

DATE: AUGUST 3, 2015

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH

Agilent Spectrum Analyzer - Swept SA
S04 DO

ALIGNALTO

RL RF
[Center Freq 2.483500000 GHz .
PNO: Fast () Trig: Free Run
Atten: 22 dB

IFGain:Low

#Avg Type: RMS

04:22:32 PM May 14, 2015

TRacE[l 3456 Frequency

T
DErlPF’PPPF’

Ref Offset 11 dB
Ref 22.00 dBm

10 dBldiv
Log

Mkr2 2.487 88 GHZ Auto Tune|

-26.40 dBm

120

200

Center Freq|

-6.00

2.483500000 GHz|

-18.0

-25 06 dein)

StartFreq

-28.0

380

2.453500000 GHz|

480

G ET

-58.0

StopFreq|

3.0

2513500000 GHz|

Center 2.48350 GHz
Res BW 100 kHz #VBW 300 kHz

Span 60.00 MHz

Sweep 5.80 ms (1001 pts) CF Step

6.000000 MHz

= [ " | FUNCTON ]
248350 GHz -28.49 dBm
248788 GHz -26.40 dBm

Auto

Man

Freq Offset|
0 Hz|

% STATUS

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH

Agilent Spectrum Analyzer - Swept SA

S04 SENSEINT)

ALIGHAUTO 04:21:17 PM May 14, 2015

RL RF OC
[Center Freq 13.015000000 GHz i
PNO: Fast 0 Trig: Free Run
IFGain:Low Atten; 22 dB

#Avyg Type: RMS

TRacE Frequency

T

3456

pETfP PPPPP

Ref Offset 11 dB

10 cBidiv_ Ref 22.00 dBm
Log

Auto Tune|

Mkr4 7.266 3 GHz
-57.39 dBm

120 4

1
200

Center Freq

-5.00

13.015000000 GHz

-180

-25 06 dn|

StartFreq|

=280

<380

30.000000 MHz|

-48.0

580

e At

E80

StopFreq|
26.000000000 GHz

Start 30 MHz

Res BW 100 kHz #VBW 300 kHz

Stop 26.00 GHz

Sweep 2.48 s (30000 pts CF Step

2597000000 GHz

2.39 dBm
-26.96 dBm
£86.34 dBm
£7.39 dBm

24375 GHz
23985 GHz
48441 GHz
7.266 3 GHz

FUNCTION WIDTH

FUNCTION VALUE Auto Man

Freq Offset
0 Hz|
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REPORT NO: 15U20917-E23
FCC ID: AARNC2-6A5

DATE: AUGUST 3, 2015

OUT OF BAND MID CH

Agilent Spectrum Analyzer - Swept SA
509

ALIGMAUTO

04:16:41 PM

=
[Center Freq 13.015000000 GHz

#Avg Type: RMS

PNO:

IFGain:Low

Fast .7.‘ Trig: Free Run
7 Atten:22dB

TRACE
v

lay 14, 2015
3456

Frequency

DET

PPFPPP

Ref Offset 11 dB
Ref 22.00 dBm

Mkr4 7.311 4 GHz

-56.85 dBm

Auto Tune

10 dBidiv
Log

12.0 t

T
200

Center Freq|

.00

13.015000000 GHz|

-180

-256 o)

-280

StartFreq

-380

30.000000 MHz

-480

680

"

£8.0

StopFreq|
26.000000000 GHz|

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz

Sweep 2.48 s (30000 pts;

CF Step
2597000000 GHz

Grdorl —— = T T oo |

1 f 242116
1 f 239686
1 f 48753 G
1 f 731146

Hz
Hz
Hz
Hz

212 dBm
-29.17 dBm
£8.25 dBm
56.85 dBm

FUNCTION VALUE

Auto Man

FreqOffset|
0 Hz|

OUT OF BAND HIG

Agilent Spectrum Analyzer - Swept SA
RF S0Q

H CH

ALIGNALTO

04:24:53 PM May 14, 2015

o
[Center Freq 13.015000000 GHz

#Avg Type: RMS

PNO: Fast .:.‘ Trig: Free Run
IFGain:|

:Low Atten: 22 dB

TRACE
T

3456

Frequency

pef|P PP PP P

Ref Offset 11 dB

10 dBidiv_ Ref 22.00 dBm
Log

Mkr4 7.357 2 GHz

-58.03 dBm

120 1

200

-6.00

Auto Tune|

Center Freq|
13.015000000 GHz

-18.0

-25 06 dn|

=280

380

-48.0

-58.0
&80
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

NCC LP0002 82.7 and §2.8

Frequency Range Field Strength Limit Field Strength Limit
(MH2) (uV/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: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

9.2. TRANSMITTER ABOVE 1 GHz

9.2.1. TX ABOVE 1 GHz 802.11b IN THE 2.4 GHz BAND ANTENNA 1

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, HORIZ
125UL Fremont - Chamber D 12 Jun 20815 B3:51:20
Restricted Bondedge
Project Number: 15028477

115 Client:Google
Config:EUT w/ AC Adapter
Mode:T1b 2412 MHz
185 Tested by:0. Stoelting
v
95
3
c 85
)
N
C Peak Limjt CdBuU/n
2 75
G
~
2 65
[a4)
K
55 Averoge Limit (dBuU/m ‘ g
o TR AP ‘MMWWWW ISR RO o bl ‘v T 4
45 - P
/ o'
et m ' PN %’d
35
2.31 18 .5MH=z/ 2.415
Frequency (GHz)
Range (6Hz) REU/VBW  Ref/Atin Det/Avg Tuype Sueep Pls  #Sups/tode Position Range (GHz) RBUUBY  Ref/Attn Det/Avg Type Sucep Pie  #Sups/fode Position
1:2.3172.415 1HC-648) /3 1B7/18 PEAK/Pir Avg(RNS)  20nsec(futo) 8801  MAKH 181 degs H | 2:2.312.415 1MC-68)/M 187/18 ER/Par hvg(RMS)  2msectfutc) BABI 1BGTAVG 101 degs H
Low Chornel Bondedge Method AD - Horizontal .TST 38915 27 Mor 2814 Rev 9.5 B6 Jun 2815
Marker Frequency Meter Det AFT344 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *2.39 39.8 Pk 321 -20.7 51.2 - - 74 -22.8 101 173 H
2 *2.386 43.57 Pk 321 -20.8 54.87 - - 74 -19.13 101 173 H
3 *2.39 30.14 RMS 321 -20.7 41.54 54 -12.46 - - 101 173 H
4 *2.386 35.38 RMS 321 -20.8 46.68 54 -7.32 - - 101 173 H

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

RMS - RMS detection

Page 114 of 204

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

LOW CHANNEL RESTRICTED, VERT

WZKUL Fremont — Chamber F 6 May 20815 12:18:15
Restricted Bondedge
Project Number: 15028477
115 Client:Google
Config:EUT w/ AC Adapter
Mode: 1 1b 2412 MHz
185 Tested by:J. Gomez
9\:
85
2 . i
~ eak Limit CdBuU/m)
> 7K
5
[a5)
S
61:
55 Averoge LLimit (dBuUym) 2
: ; M
45 : s s e
35
2.31 18 .5MH=z/ 2.415
Frequency (GHz)
Range (GHz) Det  RoU VB fvg Typ Sucep Pls  45ups/fode  Position Range (6Hz) Dt RBU VBU fvg Typ Suesp Pts ¥oups/Made  FPosition
Low Chonnel Bondedge Method AD - VUertical.TST 38915 27 Mor 2814 Rev 9.5 22 Jul 2814
Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dB) (dBuv/m) (dBuv/m)
1 *2.39 39.3 PK 319 -20.9 50.3 - - 74 -23.7 125 104 \
2 *2.386 43.54 PK 31.9 -20.9 54.54 - - 74 -19.46 125 104 \
3 *2.39 33.06 RMS 31.9 -20.9 44.06 54 -9.94 - - 125 104 \
4 *2.386 36.26 RMS 31.9 -20.9 47.26 54 -6.74 - - 125 104 \

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK - Peak detector

RMS - RMS detection
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, HORIZ

1ZI:LJL Fremont - Chamber F 6 May 2815 14:28:13

Restricted Bondedge

Project Number: 15028477
Client:Google

Config:EUT w/ AC Adapter
Mode:T1b 2462 MHz
Tested by:J. Gomez

£
~
>
B}
@
Kl

Average Limit CdBul/m)

.46 8. 3MH=/
Frequency (GHz)

Range (6Hz) et RBU B fvg Typ Sueep Ple #5ups/fode  Position
1:2.46-2.563 PEK  IMC-6B) M Pur Rvg(RMS)  Auto/Cpled  B0BI  Inf/MAXH 21 degs H 2

Ronge (GHz) Dt RBU » uesp Pts  ¥oups/Made  Position
2,462,563 AVER M Sur Ave S, futo/Cpled 8801 188/ TAUG 21 degs H

High Channel Bondedge Method AD - Horizontal .TST 388915 27 Mar 2814 Rev 9.5 22 Jul 2814

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *2.484 40.15 PK 322 -20.9 51.45 - - 74 -22.55 21 110 H
2 *2.489 41.43 PK 322 -20.9 52.73 - - 74 -21.27 21 110 H
3 *2.484 31.44 RMS 322 -20.9 42.74 54 -11.26 - - 21 110 H
4 *2.489 33.17 RMS 322 -20.9 44.47 54 -9.53 - - 21 110 H

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.

PK - Peak detector

RMS - RMS detection
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

HIGH CHANNEL RESTRICTED, VERT

WZKUL Fremont — Chamber F 6 May 2815 14:14:28
Restricted Bandedge
Project Number: 15020477
(RS Client:Google
Config:EUT w/ AC Adapter
Mode: 11k 2462 MHz
185 Tested by:J. Gomez
395
85
‘e -
~ Peak Limit (dBulU/in)
3 75
[a5)
S
65
| Average Limit RdBUU/m)
55
L3 2
45 ——
35
2.46 18 . 3MHz/ 2.563
Frequency (GHz)
Range (6Hz) Det  RBU B fvg Typ Sucep Ple #5ups/Mode  Position Renge (GHz) Dt RBU VB Avg Typ Sueep Pts ¥oups/Made  Position
High Channel Bandedge Method AD - Uertical .TST 385915 27 Mar 2014 Rev 9.5 22 Jul 2814
Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *2.484 43.14 PK 32.2 -20.9 54.44 - - 74 -19.56 124 110 \
2 *2.499 44.02 PK 323 -20.9 55.42 - - 74 -18.58 124 110 \
3 *2.484 34.93 RMS 32.2 -20.9 46.23 54 -7.77 - - 124 110 \
4 *2.488 36.75 RMS 32.2 -20.9 48.05 54 -5.95 - - 124 110 \

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK - Peak detector

RMS - RMS detection
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REPORT NO: 15U20917-E23
FCC ID: AARNC2-6A5

DATE: AUGUST 3, 2015

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL

HORIZONTAL

H:UL Fremont — Chamber F

8 May 2815 18:25:18

185

15028477

Project Number

g5

Client:Google
Config:EUT w/ AC Adapter
Mode:T1b 2412 MHz Ant |
Tested by:J. Gomez

Rodioted Emissions 3-Meters

Peck Limit (dBul

mJ

CdBuU/m)

Avg Limit (dBuU/m)

Frequency (GHz)

18 18

Range (GHz) Det  RBW
1:1-3

VB fvg Typ
PEAK  INC-6cB) 30k

Pur AugCRHS

Sueep

futo/Cpled 601

Pls  #5ups/Mode
Inf /MAYH

fvg Typ

Position Renge (GHz) Det
18 Pur AvgTRKS)

REL UBU
B-368degs H| 3:3- ERK I

(-6dB) 30

Position

Sueep Pts  Fupa/Mode
i 8-360degs H

futa/Cpled 18k Inf/HAXH

FCC Part15 Subport C 24BBMHz Spurious Emissions with Average Scon.TST 38915 7 Jul 2814

Rev 9.5 22 Jul 2814

VERTICAL

UL Fremont — Chamber F

8 Moy 2015 18:25:18

"5

Project Number: 15028477

185

Client:Google
Config:EUT w/ AC Adapter
Mode:T1b 2412 MHz Ant |

g5

85

Tested by:J. Gomez

Radiated Emissions 3-Meters

Peak Limit (dBuU/m)

75

65

CdBul/m)

Avg Limit (dBuU/m)

45

35

Frequency (GHz)

18 18

Range (GHz) Avg Typ

Sueep

Pls #Sups/Mode  FPosition Range (6Hz) WU fvg Typ

Sueep Pts  fsupa/Mode  Position

FCC Part15 Subport C 24BBMHz Spurious Emissions with Average Scon.TST 38915 7 Jul 2814

Rev 9.5 22 Jul 2814
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

Trace Markers

Marker Frequency Meter Det AFT120 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuVv/m)
1 *2.339 38.73 PK 31.8 -21 49.53 - - 74 -24.47 0-360 100 H
4 *2.486 37.8 PK 32.2 -20.9 49.1 - - 74 -24.9 0-360 100 H
2 *2.34 36.73 PK 31.8 -21 47.53 - - 74 -26.47 0-360 101 Vv
3 *2.486 35.84 PK 32.2 -20.9 47.14 - - 74 -26.86 0-360 201 Vv
6 *4.824 39.05 PK 341 -27.6 45.55 - - 74 -28.45 0-360 201 H
5 *4.824 42.87 PK 341 -27.6 49.37 - - 74 -24.63 0-360 101 \
7 7.237 36.21 PK 35.6 -26.4 45.41 - - - - 0-360 201 \

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.

PK - Peak detector

Radiated Emissions

Frequency Meter Det AFT120 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m)
*2.488 45.59 PK2 32.2 -20.9 56.89 - - 74 -17.11 298 226 H
*2.488 37.38 MAv1 32.2 -20.9 48.68 54 -5.32 - - 298 226 H
*2.339 45.77 PK2 31.8 -21 56.57 - - 74 -17.43 179 100 H
*2.339 37.12 MAv1 31.8 -21 47.92 54 -6.08 - - 179 100 H
*2.489 44.65 PK2 32.2 -20.9 55.95 - - 74 -18.05 46 399 \
*2.488 35.08 MAv1 32.2 -20.9 46.38 54 -7.62 - - 46 399 \
*2.337 45.26 PK2 31.8 -21 56.06 - - 74 -17.94 22 388 \
*2.336 35.55 MAv1 31.8 -21 46.35 54 -7.65 - - 22 388 \
*4.824 43.97 PK2 34.1 -27.6 50.47 - - 74 -23.53 76 280 H
*4.824 38.89 MAv1 34.1 -27.6 45.39 54 -8.61 - - 76 280 H
*4.824 46.66 PK2 34.1 -27.6 53.16 - - 74 -20.84 335 234 \
*4.824 43.11 MAv1 34.1 -27.6 49.61 54 -4.39 - - 335 234 \

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

MID CHANNEL

HORIZONTAL
UL Fremont - Chamber F 8 May 2815 11:15:84
Rodioted Emissions 3-Meters

. E‘mﬁm Number : 15028477

ient:Google
Config:EUT w/ AC Adapter
Mode:T1b 2437 MHz Ant |
95 Tested by:J. Gomez

N

(dBuU/m)

Avg Limit (dBuU/m)

WWM

18 18
Frequency (GHz)

Range (GHz) VB fvg Typ Sucep Pls #oups/Mode  Position Renge (GHz) Det  RoW U Avg Typ Sueep Pts  fsups/Mode  Position
1:1-3 3:3-18 1 )

Det  FRBW
PEAK  MC-6cB) 38k Pur AugCRNS: futo/Cpled  GBB1  Inf/MAXH  B-368degs PERK  IM(-6dB 3k Pur AvglRMS) uta/Cpled Inf/MAX 8-3ddegs H

FCC Part15 Subpart C 24BBMHz Spurious Emissions with Average Scon.TST 38915 7 Jul 2814 Rev 9.5 22 Jul 2814

VERTICAL

UL Fremont — Chamber F 8 Moy 2015 11:15:04

115
Rodicted Emissions 3-Meters

185 ETgJeq Number : 15028477

ient :Google
Config:EUT w/ AC Adapter
Mode:T1b 2437 MHz Ant |
95 Tested by:J. Gomez

85

Peck Limit (dBuU/m)

75

65

C(dBul/m)

Avg Limit (dBulU/m)
55 -

45

35

18 18
Frequency (GHz)

Range (GHz) Sucep Pis #5ups/Mode  Position Range (GHz) Sueep Pts  fsups/Mode  Position

FCC Part15 Subport C 24BBMHz Spurious Emissions with Average Scon.TST 38915 7 Jul 2814 Rev 9.5 22 Jul 2814
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

Trace Markers

Marker Frequency Meter Det AFT120 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m)
1 *2.361 34.85 PK 319 -20.9 45.85 - - 74 -28.15 0-360 201 H
2 *2.361 38.59 PK 319 -20.9 49.59 - - 74 -24.41 0-360 101 \
3 2.514 39.04 PK 323 -21 50.34 - - - - 0-360 101 \
5 *4.874 46.12 PK 341 -27.8 52.42 - - 74 -21.58 0-360 201 H
6 *7.313 339 PK 35.7 -26.3 43.3 - - 74 -30.7 0-360 201 H
4 *4.874 44.62 PK 34.1 -27.8 50.92 - - 74 -23.08 0-360 201 Vv
7 *7.311 35.31 PK 35.7 -26.3 44.71 - - 74 -29.29 0-360 101 Vv

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.

PK - Peak detector

Radiated Emissions

Frequency Meter Det AFT120 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m)
*2.365 43.74 PK2 319 -20.9 54.74 - - 74 -19.26 287 117 H
*2.363 33.45 MAv1 31.9 -20.9 44.45 54 -9.55 - - 287 117 H
*2.361 45.89 PK2 31.9 -20.9 56.89 - - 74 -17.11 315 103 \
*2.361 37.53 MAv1 31.9 -20.9 48.53 54 -5.47 - - 315 103 Vv
*4.874 48.97 PK2 34.1 -27.8 55.27 - - 74 -18.73 339 251 H
*4.874 46.34 MAv1 34.1 -27.8 52.64 54 -1.36 - - 339 251 H
*7.313 42.44 PK2 35.7 -26.3 51.84 - - 74 -22.16 119 286 H
*7.312 353 MAv1 35.7 -26.3 44.7 54 9.3 - - 119 286 H
*4.874 47.26 PK2 34.1 -27.8 53.56 - - 74 -20.44 226 169 "
*4.874 443 MAv1 34.1 -27.8 50.6 54 -3.4 - - 226 169 "
*7.31 42.36 PK2 35.7 -26.3 51.76 - - 74 -22.24 102 101 Vv
*7.312 35.01 MAv1 35.7 -26.3 44.41 54 -9.59 - - 102 101 "

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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HIGH CHANNEL

HORIZONTAL
UL Fremont - Chamber F 8 May 2815 13:15:34
Rodioted Emissions 3-Meters

105 Er“ajett Number : 15028477

ient:Google
Config:EUT w/ AC Adapter
Mode:T1b 2462 MHz Ant |
95 Tested by:J. Gomez

N

85

75

65

C(dBuU/m)

Avg Limit (dBulU/m)

Ry

55

45

35

18
Frequency (GHz)

Ronge (GHz) Det VB fvg Tip Suesp Pls #5ups/Mode  Posi
1:1-3 PEAK to/l

RBU
MC-60B) 3Bk Pur AvglRMS. futo/Cpled 6881 Inf/MAXH  B-350degs H 1(-6dB ur Avg (RIS) wto/Cpled I8k Inf/MAXH  B-360degs

tion Range (6Hz) RELJ BU fvg Tup Sueep Pts  fSups/Mode  Position
| 3:3-18 l Bk Pur Avg(RYS o 3 H

FCC Part15 Subpart C 24B@MHz Spurious Emissions with Average Scon.TST 38915 7 Jul 2814 Rev 9.5 22 Jul 2814

VERTICAL

UL Fremont — Chamber F 8 Moy 2015 13:15:34

"5
Rodioted Emissions 3-Meters

Project Number: 15028477
Client:Google

Config:EUT w/ AC Adapter
Mode:T1b 2462 MHz Ant |
95 Tested by:J. Gomez

185

85

75

65

CdBul/m)

Avg Limit CdBuV/m)
55 -

45

35

18
Frequency (GHz)

Range (GHz) Suesp Pls #5ups/Mode  Position Range (GHz) Sueep Pts  fsups/Mode  Position

FCC Part15 Subpart C 248@MHz Spurious Emissions with Average Scon.TST 38915 7 Jul 2814 Rev 9.5 22 Jul 2814
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

Trace Markers

Marker Frequency Meter Det AFT120 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m)
1 *2.385 34.89 PK 319 -20.9 45.89 - - 74 -28.11 0-360 201 H
2 *2.385 37.48 PK 319 -20.9 48.48 - - 74 -25.52 0-360 101 \
3 2.538 38.02 PK 324 -20.9 49.52 - - - - 0-360 101 \
4 *4.924 46.33 PK 341 -28.6 51.83 - - 74 -22.17 0-360 201 H
7 *7.385 33.63 PK 35.7 -25.7 43.63 - - 74 -30.37 0-360 201 H
5 *4.924 45.05 PK 34.1 -28.6 50.55 - - 74 -23.45 0-360 201 Vv
6 *7.387 35.33 PK 35.7 -25.7 45.33 - - 74 -28.67 0-360 101 Vv

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.

PK - Peak detector

Radiated Emissions

Frequency Meter Det AFT120 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m)

*2.385 43.63 PK2 319 -20.9 54.63 - - 74 -19.37 191 205 H
*2.389 32.68 MAv1 31.9 -20.9 43.68 54 -10.32 - - 191 205 H

*2.39 45.9 PK2 31.9 -20.9 56.9 - - 74 -17.1 175 105 \%
*2.389 37.15 MAv1 31.9 -20.9 48.15 54 -5.85 - - 175 105 \
*4.924 48.44 PK2 34.1 -28.6 53.94 - - 74 -20.06 334 270 H
*4.924 44.92 MAv1 34.1 -28.6 50.42 54 -3.58 - - 334 270 H
*7.385 40.74 PK2 35.7 -25.7 50.74 - - 74 -23.26 96 187 H
*7.387 33.49 MAv1 35.7 -25.7 43.49 54 -10.51 - - 96 187 H
*4.924 48.21 PK2 34.1 -28.6 53.71 - - 74 -20.29 220 189 \
*4.924 44.24 MAv1 34.1 -28.6 49.74 54 -4.26 - - 220 189 \
*7.388 42.32 PK2 35.7 -25.7 52.32 - - 74 -21.68 222 220 \%
*7.387 35.23 MAv1 35.7 -25.7 45.23 54 -8.77 - - 222 220 \%

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

9.2.2. TX ABOVE 1 GHz 802.11b IN THE 2.4 GHz BAND ANTENNA 2

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, HORIZ

WZKUL Fremont — Chamber F 6 May 2815 13:43:51
Restricted Bandedge
s PrgJect Number: 15020477
Client:Google
Config:EUT w/ AC Adapter
Mode:T1b 2412 MHz
185 Tested by:J. Gomez
PAN N
N[
95
A
/
85
< Peak Limjt CdBuU/m)
3 75
[a5)
Z
61:
ool Average Limit (dBuU/m) : g P
VU APV PR o N
/
45 IFM\W éf\wr
epuiny .MMWM«WWJN
35
2.31 18 5MHz/ 2.415
Frequency (GHz)
Range (6Hz) Dot el W fvg Typ Sucep Ple #5ups/Mode  Position Renge (6Hz) Dt RBU U Avg Typ Sueep Pts ¥oups/Made  Position
1:2.3172.415 PERK  IMC-6B) M Pur Rug(RMS)  Auto/Cpled 8081 Inf/MOXH 29 degs H 2:2.3172.415 AUER  IH(-6B) M Pur AvglRNS)  Auto/Cpled 8001 1BA/TAUG 29 degs H
Low Chonnel Bondedge Method AD - Horizontal TST 308915 27 Mar 2814 Rev 9.5 22 Jul 2814
Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuVv) (dB) (dBuv/m) (dBuv/m)
1 *2.39 41.14 PK 319 -20.9 52.14 - - 74 -21.86 29 173 H
2 *2.386 45.35 PK 31.9 -20.9 56.35 - - 74 -17.65 29 173 H
3 *2.39 33.31 RMS 31.9 -20.9 44.31 54 -9.69 - - 29 173 H
4 *2.386 37.77 RMS 31.9 -20.9 48.77 54 -5.23 - - 29 173 H

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK - Peak detector

RMS - RMS detection
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

LOW CHANNEL RESTRICTED, VERT

WZKUL Fremont — Chamber F 6 May 2815 13:37:43
Restricted Bandedge
Project Number: 15020477
(RS Client:Google
Config:EUT w/ AC Adapter
Mode: 11k 2412 MHz
185 Tested by:J. Gomez
395
85
< Peak Limjt CdBuU/m)
> 7':
J
[a5)
S
61:
o 2
55 Average Limit (dBuUymd O»——Jl.
3
3
45 L
35
2.31 18 BMHz/ 2.415
Frequency (GHz)
Range (Hz) Det  RBU B fvg Typ Sucep Ple #5ups/Mode  Position Renge (GHz) Dt RBU VB Avg Typ Sueep Pts ¥oups/Made  Position
Low Chonnel Bondedge Method AD - Vertical . TST 38915 27 Mar 2814 Rev 9.5 22 Jul 2814
Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuVv) (dB) (dBuv/m) (dBuv/m)
1 *2.39 43.44 PK 319 -20.9 54.44 - - 74 -19.56 101 102 \
2 *2.386 46.76 PK 31.9 -20.9 57.76 - - 74 -16.24 101 102 \
3 *2.39 35.24 RMS 31.9 -20.9 46.24 54 -7.76 - - 101 102 \
4 *2.386 39.53 RMS 31.9 -20.9 50.53 54 -3.47 - - 101 102 \

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK - Peak detector

RMS - RMS detection
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, HORIZ

1ZI:UL Fremont - Chamber F 6 May 2815 14:02:27
Restricted Bondedge

- Project Number: 15028477
N Client:Google

Config EUT w/ AC Adapter
Mode:11b 2462 Mz
Tested by:J. Gomez

CdBuU/m3

Average Limit CdBul/m)

.46 8. 3MH=/
Frequency (GHz)

Range (6Hz) Ronge (GHz) RBU » uesp Pts  ¥oups/Made  Position
1:2.46-2.563 2,462,563 M P RuglRHS

et RBU B fvg Typ Sueep Ple #5ups/fode  Position
PERK  IMC-6B) M Pur RuglRMS)  Auto/Cpled  B0BI  Inf/MAXH 177 dege H 2 futo/Cpled 8881 1BB/TAVG 177 degs H

High Channel Bondedge Method AD - Horizontal .TST 388915 27 Mar 2814 Rev 9.5 22 Jul 2814

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m) (dBuV/m)
1 *2.484 36.76 PK 322 -20.9 48.06 - - 74 -25.94 177 198 H
2 *2.489 41.12 PK 32.2 -20.9 52.42 - - 74 -21.58 177 198 H
3 *2.484 30.01 RMS 32.2 -20.9 41.31 54 -12.69 - - 177 198 H
4 *2.488 32.24 RMS 32.2 -20.9 43.54 54 -10.46 - - 177 198 H

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK - Peak detector

RMS - RMS detection
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

HIGH CHANNEL RESTRICTED, VERT

WZKUL Fremont — Chamber F 6 May 2815 13:54:17
Restricted Bandedge
Project Number: 15020477
(RS Client:Google
Config:EUT w/ AC Adapter
Mode: 11k 2412 MHz
185 Tested by:J. Gomez
395
85
‘e -
~ Peak Limit (dBulU/in)
3 75
[a5)
S
65
Aveyage Limit (dBul/m)
55 20
o
45 3 ﬁ
=l
35
2.46 18 . 3MHz/ 2.563
Frequency (GHz)
Range (6Hz) Det  RBU B fvg Typ Sucep Ple #5ups/Mode  Position Renge (GHz) Dt RBU VB Avg Typ Sueep Pts ¥oups/Made  Position
High Channel Bandedge Method AD - Uertical .TST 385915 27 Mar 2014 Rev 9.5 22 Jul 2814
Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *2.484 39.38 PK 322 -20.9 50.68 - - 74 -23.32 43 159 \
2 *2.488 42.7 PK 322 -20.9 54 - - 74 -20 43 159 \
3 *2.484 30.14 RMS 322 -20.9 41.44 54 -12.56 - - 43 159 \
4 *2.488 33.63 RMS 32.2 -20.9 44.93 54 -9.07 - - 43 159 "

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK - Peak detector

RMS - RMS detection
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REPORT NO: 15U20917-E23
FCC ID: AARNC2-6A5

DATE: AUGUST 3, 2015

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL

HORIZONTAL

HKUL Fremont - Chamber F

11 May 2815

185

Project Number: 15028477

a5

Client:Google
Config:EUT w/ AC Adapter
Mode:T1b 2412 MHz Antenna 2
Tested by:J. Gomez

85

Rodiated Emissions 3-Meters

eak Limit C(dBulU/m)

75

(dBuU/m)

Avg Limit (dBulU/m)

,WM

Frequency (GHz)

14

ur AuglRMS!

Range (6Hz) Det, RB UBW
3 3k

U fAvg Typ
PERK  1NC-68) (R

Sueep
. Jueen

4 6B Inf/MAXH

futo/Cplec

Pis  #5Sups/Mode Position

Range (6Hz) Dot
B-360degs H 3:3-18

R U fvg Typ
PEAK 1M(-6dB) 3Bk Pur A

9TRHS)

Susep Pte  Ffoups/Made  Fosition
futo/Cpled 18k Inf/MAXH B-36Bdeg:

FCC Part!5 Subpart C 248@BMHz Spurious Emissions with Average Scon . TST 38915 7 Jul 2814

Rev 9.5 22 Jul 2014

VERTICAL

UL Fremont - Chamber F

11 May 2815 88:35:26

115

185

Project Number: 15028477

a5

Client:Google
Config:EUT w/ AC Adapter
Mode:T1b 2412 MHz Antenna 2
Tested by:J. Gomez

85

Rodiated Emissions 3-Meters

Peak Limit C(dBulU/m)

75

65

(dBuU/m)

Avg Limit (dBuU/m)
55

45

35

Frequency (GHz)

14

Range () VI fvg Typ Sucep

Ple  foups/fde  Position Range (Hz)

Sucep Pte  foups/Made  Fosition

FCC Part!S Subpart C 248@MHz Spurious Emissions with Average Scon . TST 38915 7 Jul 2014

Rev 9.5 22 Jul 2014
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

Trace Markers

Marker Frequency Meter Det AFT120 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuVv/m)
1 *2.34 35.47 PK 31.8 -21 46.27 - - 74 -27.73 0-360 201 H
4 *2.486 34.81 PK 32.2 -20.9 46.11 - - 74 -27.89 0-360 101 H
2 *2.338 38.4 PK 31.8 -21 49.2 - - 74 -24.8 0-360 101 Vv
3 *2.486 38.67 PK 32.2 -20.9 49.97 - - 74 -24.03 0-360 101 Vv
6 *4.824 52.59 PK 341 -27.6 55.09 - - 74 -18.91 0-360 100 H
7 7.236 41.81 PK 35.6 -26.4 51.01 - - - - 0-360 100 H
5 *4.824 51.96 PK 341 -27.6 53.46 - - 74 -20.54 0-360 201 \
8 7.236 41.11 PK 35.6 -26.4 50.31 - - - - 0-360 101 \

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.

PK - Peak detector

Radiated Emissions

Frequency Meter Det AFT120 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m)
*2.339 44.32 PK2 31.8 -21 55.12 - - 74 -18.88 211 258 H
*2.339 33.46 MAv1 31.8 -21 44.26 54 -9.74 - - 211 258 H
*2.498 43.31 PK2 323 -20.9 54.71 - - 74 -19.29 209 224 H
*2.485 31.89 MAv1 32.2 -20.9 43.19 54 -10.81 - - 209 224 H
*2.336 46.3 PK2 31.8 -21 57.1 - - 74 -16.9 194 105 "
*2.338 37.65 MAv1 31.8 -21 48.45 54 -5.55 - - 194 105 Vv
*2.487 45.2 PK2 32.2 -20.9 56.5 - - 74 -17.5 189 170 Vv
*2.488 36.46 MAv1 32.2 -20.9 47.76 54 -6.24 - - 189 170 Vv
*4.824 48.64 PK2 34.1 -27.6 55.14 - - 74 -18.86 106 154 H
*4.824 43.92 MAv1 34.1 -27.6 50.42 54 -3.58 - - 106 154 H
*4.824 47.12 PK2 34.1 -27.6 53.62 - - 74 -20.38 212 202 Vv
*4.824 41.72 MAv1 34.1 -27.6 48.22 54 -5.78 - - 212 202 Vv

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20917-E23 DATE: AUGUST 3, 2015
FCC ID: AARNC2-6A5

MID CHANNEL

HORIZONTAL

I:UL Fremont - Chamber F 11 May 2815
Rodioted Emissions 3-Meters

I

. ET?JEc§ Number: 15028477
ient:Google

Config:EUT w/ AC Adapter

Mode:T1b 2437 MHz Anterna 2

a5 Tested by:J. Gomez

85

Peok Limit (dBuU/m
75

(dBuU/m)

Avg Limit (dBuU/m)

-

T
i

MM

18
Frequency (GHz)

fvg Tup Sucep Pt Foups/Made  FPosition

Range (6Hz) Det RBU UBW fAvg Typ Sweep Pis  #Sups/Mode Position Range (6Hz) Det. RBY VBl
1-3 3:3-18 PERK  M(-6dB) 3Bk Pur AvglRHS) futo/Cpled 18k Inf/MAXH  B-368degs H

1 PERK  MC-6dB) 3Bk  Pur Avg(RMS)  Auto/Cpled  6BBI  Inf/MAXH  B-368degs H

437 15dBm_IN PROGRESS.dat 38915 7 Jul 2814 Rev 9.5 22 Jul 2814

VERTICAL
UL Fremont - Chamber F 11 Moy 2815 18:87:17
Rodioted Emissions 3-Meters

Project Number: 15028477
Client:Google

Config:EUT uw/ AC Adapter
Mode:T1b 2437 MHz Anterna 2
Tested by:J. Gomez

Peak Limit (dBuU/m

(dBulU/m)

Avg Limit (dBuU/m)

18
Frequency (GHz)

Range (62 fvg Typ Sueep Pls foups/fode  Position Range (6Hz) U0 fvg Typ Sucep Pte  Foups/Made  FPosition

2437 15dBm_IN PROGRESS.dat 38915 7 Jul 2814 Rev 9.5 22 Jul 2814
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