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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: WIFI ACCESS POINT
MODEL: GFMN100

SERIAL NUMBER: BWAFNS1524E0004

DATE TESTED: May 12, 2015 — July 29, 2015

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C 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:

FRANCISCO DE ANDA CLIFFOR SUSA

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 ANSI C63.10-2009,
FCC CFR 47 Part 2, FCC CFR 47 Part 15 and KDB 662911 DO1.

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
[ ] ChamberH

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 an 802.11b/g/n WiFi Access Point

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 19.34 85.90
2412 - 2462 802.11g 24.58 287.08
2412 - 2462 802.11n HT20 23.3 213.80
2422 - 2452 802.11n HT40 21.09 128.53
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes stamped metal antennas, with a maximum gain of 3.7 dBi for antenna 1 and
2.5 dBi for antenna 2 .

5.4.

SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was Diags v1.4

The test utility software used during testing was Linux version 2.6.31-00004-gd5a938e-dirty
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5.5. WORST-CASE CONFIGURATION AND MODE

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

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

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

802.11n HT20mode: MCSO0
802.11n HT40mode: MCSO
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List

Description Manufacturer Model Serial Number FCCID
Laptop Lenovo B590 WB14412731 N/A
AC Adapter Google OTDO017 7079618 N/A
AC Adapter Lenovo 45N0121 11545N012171ZHXU23ASUK IN /A
Ethernet Switch(POE/LAN) |Netgear PROSAFE GS108T [29SA385L00EQD 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 1.5

2 DC 1 Barrel Unshielded 1.5

3 LAN 1 RJ45 Unshielded 1

4 LAN 2 RJ45 Unshielded 3

TEST SETUP

The EUT is connected to the laptop via LAN link. Test software exercises the radio.
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SETUP DIAGRAM FOR TESTS

Antenna Port
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Spectrum Analyzer

EUT
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AC Adapter [—

AC Mains/LISN
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Radiated and LC Emissions
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6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:

Test Equipment List
Description Manufacturer |Model Asset Cal Due
Spectrum Analyzer, PXA, 3Hz to 44GHz Agilent N9030A 341 02/20/16
Antenna, Horn 1-18GHz ETS Lindgren 3117 120 03/26/16
Antenna, Broadband Hybrid, 30MHz to 2000MHz | 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 Agilent 8449B 404 04/13/16
Spectrum Analyzer, 40 GHz Agilent 8564E 106 08/14/16
Spectrum Analyzer, PSA, 3Hz to 44GHz Agilent E4446A 123 10/28/15
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 ULEMC Rev 9.5.03
Antenna Port Software UL UL RF Ver3.3
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7. MEASUREMENT METHODS

6 dB BW: KDB 558074 D01 v03r03, Section 8.1.
Output Power: KDB 558074 D01 v03r03, Section 9.2.2.2.

Power Spectral Density: KDB 558074 D01 v03r03, Section 10.3.

Out-of-band emissions in non-restricted bands: KDB 558074 D01 v03r03, Section 11.0.

Out-of-band emissions in restricted bands: KDB 558074 D01 v03r03, Section 12.1.

Band-edge: KDB 558074 D01 v03r03, 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 CDD 12.200 | 12.280 0.993 99.35% 0.00 0.010
802.11g CDD 2.025 2.076 0.975 97.54% 0.11 0.494
802.11n HT20 CDD 1.891 1.944 0.973 97.27% 0.12 0.529
802.11nHT40 CDD 0.8900 | 0.9650 0.922 92.23% 0.35 1.124
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DUTY CYCLE PLOTS

DUTY CYCLE 802.11b CDD MODE

DUTY CYCLE 802.11g CDD MODE

Page 16 of 282

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: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

DUTY CYCLE 802.11n HT20 CDD MODE

DUTY CYCLE 802.11n HT40 CDD MODE
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8.2. 802.11b 2TX MODE IN THE 2.4 GHz BAND

8.2.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

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

RESULTS
Channel|Frequency| 6dB BW | 6 dB BW |Minimum
Chain 0 | Chain1 Limit
(MHz) (MHz) (MHz) (MHz)
Low 2412 9.120 9.540 0.5
Mid 2437 10.032 9.570 0.5
High 2462 9.570 9.060 0.5
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6 dB BANDWIDTH, Chain 0

6 dB BANDWIDTH Chain 0 LOW CH

6 dB BANDWIDTH Chain 0 MID CH
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6 dB BANDWIDTH Chain 0 HIGH CH

6 dB BANDWIDTH, Chain 1

6 dB BANDWIDTH Chain 1 LOW CH
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6 dB BANDWIDTH Chain 1 MID CH

6 dB BANDWIDTH Chain 1 HIGH CH
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8.2.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel | Frequency |99% BW [99% BW
Chain O [ Chain 1
(MHz) (MHz) | (MHz)

Low 2422 13.4187| 13.3105
Mid 2437 13.4358| 13.4511
High 2452 13.3048| 13.3412
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99% BANDWIDTH, Chain 0

99% BANDWIDTH Chain 0 LOW CH

W Agilent 18:37:02 May 18, 2015
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FCC ID: AARGFMN100

DATE: SEPTEMBER 17, 2015

99% BANDWIDTH Chain 0 HIGH CH
5 Agilent 16:49:26 May 18, 2015

Heasure

Ch Freq 2.462 GHz

Occupied Bandwidth |Huerages 1606

Trlg Free ‘ Meas Off

Atten 28 dB

Ref 28 dBm

Channel Power

#Samp

Log

‘ Occupied BH

= i

18

dB/

Offst ol

19.4

z

dB

Multi Carrier

Center 2,462 @88 GHz

#hes BH 278 kHz #YBH 320 kHz

#35neep 100 ms (1001 pts)

Span 27 MHZ Power

Occupied Bandwidth
13.3048 MHz

95.156 kHz
16.218 MHz*

Transmit Freq Error
% dB Bandwidth

Occ BH % Pwr
x dB

Power Stat
99.00 % CCDF

-26.00 dB

More
1of?2

99% BANDWIDTH, Chain 1

99% BANDWIDTH Chain 1 LOW CH
5 Agilent 16:33:11 May 18, 2015

Heasure

Ch Freq 2.412 GHz

Occupied Bandwidth |Huerages: 1606

Trlg Free ‘ Meas Off

Ref 28 dBm Atten 28 dB

Channel Power

#Samp

|

Log

‘ Occupied BH

18

dB/

Offst flo L4

19.4

dB

Multi Carrier

[

Center 2,412 @88 GHz

#hes BH 278 kHz #YBH 320 kHz

#35neep 100 ms (1001 pts)

Span 27 MHz Power

Occupied Bandwidth
13.3105 MHz

32.854 kHz
16.235 MHz*

4

Transmit Freq Error
% dB Bandwidth

Occ BH % Pwr

Power Stat
99.00 % CCDF

dB  -26.00 dB

More
1of?2
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REPORT NO: 15U20617-E1V3
FCC ID: AARGFMN100

DATE: SEPTEMBER 17, 2015

99% BANDWIDTH Chain 1 MID CH
s Agilent 18:26:13 May 18, 2015

RL

| Measure

]

Ch Freq 2.437 GHz

Trig Free Meas Off

Occupied Bandwidth |Huerages: 166

| Channel Power

Ref 28 dBm Atten 20 dB

#Samp

Occupied BH

Log

19

dB/

Offst |,

ACP

10.4 |3

dB

Center 2,437 800 GHz

+Res BH 278 kHz +VEW 828 kHz

#Sneep 108 ms (1001 pts)

Multi Carrier
Power

Span 27 MHz

Power Stat

Occupied Bandwidth
13.4511 MHz

74.822 kHz
16.376 MHz*

Transmit Freq Error
% dB Bandwuidth

Occ BH % Pwr
% dB

99.00 %
-26.00 dB

CCDF

More
1of 2

99% BANDWIDTH Chain 1 HIGH CH
% Agilent 18:55:21 May 18, 2015

RL

| Measure

Ch Freq 2.462 GHz

Trig Free

Occupied Bandwidth |Huerages: 1606

"‘ Meas Off

Ref 28 dBm Atten 28 dB

| Channel Power

#Samp N

J_r g UM T

|
Log L

Occupied BH

18

dB/

ACP

Offst o

19.4

dB

Multi Carrier

Center 2,462 @88 GHz

#hes BH 278 kHz #YBH 320 kHz

#35neep 100 ms (1001 pts)

Span 27 MHz Power

Occupied Bandwidth

13.3412 MHz

58.649 kHz
16.281 MHz*

Transmit Freq Error
% dB Bandwidth

Occ BH % Pwr
x dB

Power Stat
99.00 % CCDF

-26.00 dB

More
1of?2
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

8.2.3. OUTPUT POWER

LIMITS

FCC §15.247

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

The TX chains are uncorrelated and the antenna gain is unequal among the chains. The
directional gain is:

Chain 0 | Chain 1 | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
3.70 2.50 3.14
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REPORT NO: 15U20617-E1V3
FCC ID: AARGFMN100

DATE: SEPTEMBER 17, 2015

RESULTS
Channel |Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) dBm) [ (dBm) [ (dBm) [ (dBm)
Low 2412 3.14 30.00 30 36 30.00
Mid 2437 3.14 30.00 30 36 30.00
High 2462 3.14 30.00 30 36 30.00
Duty Cycle CF (dB)| 0.00 Included in Calculations of Corr'd Power
Results
Channel [Frequency | Chain O |Chain 1| Total Power | Margi
Meas Meas | Corr'd Limit
Power Power | Power
(MHz) (dBm) dBm) [ (dBm) | (dBm) (dB)
Low 2412 15.55 15.33 18.45 30.00 |-11.55
Mid 2437 16.24 16.42 19.34 30.00 |-10.66
High 2462 15.65 16.29 18.99 30.00 |-11.01
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REPORT NO: 15U20617-E1V3
FCC ID: AARGFMN100

DATE: SEPTEMBER 17, 2015

8.2.1. POWER SPECTRAL DENSITY

LIMITS
FCC §15.247
RESULTS
Duty Cycle CF (dB)l 0.00 |Included in Calculations of Corr'd PSD
PSD Results
Channel | Frequency | Chain 0 | Chain 1 | Total | Limit |Margin
Meas Meas |Corr'd
(MHz) (dBm) (dBm) PSD
(dBm) | (dBm) | (dB)
Low 2412 -6.41 -6.63 -3.51 8.0 -11.5
Mid 2437 -5.71 -5.79 -2.74 8.0 -10.7
High 2462 6.73 -6.03 -3.36 8.0 -11.4
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

PSD, Chain 0

PSD, Chain 0 LOW CH

PSD, Chain 0 MID CH
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

PSD, Chain 0 HIGH CH

PSD, Chain 1

PSD, Chain 1 LOW CH
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

PSD, Chain 1 MID CH

PSD, Chain 1 HIGH CH
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

8.2.2. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)

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: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

RESULTS

IN-BAND REFERENCE LEVEL, Chain 0

REFERENCE LEVEL Chain 0 MID CH
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

LOW CHANNEL BANDEDGE, Chain 0

AUTHORIZED BAND EDGE Chain 0 LOW CH
# Agilent 18:37:18 May 18, 2015 RL Freqg/Channel

Mkr2 2.397 B8 GHz

- Center Freq
§F?£a|2<@ <dBm Atten 28 dB 38.12 dBm > 40000000 Gl-

StartFreq
237000868 GHz

Stop Freq
2. 43000008 GHz

CF Step
G.eRea6ees MHz
#PAvy Auto Man

Center 2.400 89 GHz Span 6@ MHz
#Res BH 100 kHz #BH 308 kHz Sweep 5.8 ms (1001 pts)

Markaer Trace ¥ Axiz Amplitude
1 (6 D] 2.468 B4 GHz -43.63 dEm
2 [&}] 2,397 BA GH=z -38.12 dBm

Freq Offset
B.A0EEEAEE Hz

Signal Track
On Off]

=

HIGH CHANNEL BANDEDGE, Chain 0

AUTHORIZED BAND EDGE Chain 0 HIGH CH
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

OUT-OF-BAND EMISSIONS, Chain 0

OUT OF BAND Chain 0 LOW CH

# Agilent 18:37:55 May 18, 2015 RL |Freq/ChanneI

Mkrd 7.248 GHz Center Freq
EséaZk@ dBrm 5 Atten 20 oB -42.58 dBm 138150000 GHa
Log 1
19 StartFreq
dB/ 30.0000000 MHz
Offst

StopFreq
260000008 GHz

CF Step

2.59700000 GHz
Auto Man

Start 30 MHz Stop 26.000 GHz
*Res BH 100 kHz WEH 300 Kz Sneep 2.482 5 (8192 pro) || , Fred Offset

Marker Trace H Axiz Amplituda
1 [¢ 5] 2.414 GHz 13.58 dEn

2 (1 2.398 GH=z -31.77 dBm i
3 1 4,824 GHz -32.75 dBEm Slgnal Trag]ckf
4 Hrr

1) 7.248 GHz -42.58 dBm On

OUT OF BAND Chain 0 MID CH
i Agilent 18:21:21 May 18, 2015 RL  [Freg/Channel

Center Freq
Ref 2@ dBm Atten 26 dB
#Peak d 13.0150068 GHz

Log i

19 StartFreq
dB/ 30.0000000 MHz
Offst |

StopFreq
260000008 GHz

CF Step
2.59700000 GHz
Auto Man

Start 30 MHz Stop 26.000 GHz
#Res BH 180 kHz #WBH 368 kHz Sweep 2.482 5 (8192 pts)
Marker Trace H Axiz Amplituda
1 [¢ 5] 2,436 GHz 11.58 dEn

2 (&5 4.875 GHz -35.21 dEm i
(& D] 7.313 GH=z -45.24 dBEm On Slgnal Trag]ckf

Freq Offset
000000000 Hz
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

OUT OF BAND Chain 0 HIGH CH
W% Agilent 18:50:28 May 18, 2015 RL [Freg/Channel

Center Freq
5F?iazk® dBm 5 Atten 20 B | 13.0150000 GHz

StartFreq
300000008 MHz

StopFreq
26.0000860 GHz

- " sl gt CF Step
| 259700000 GHz
| Auto Man
Start 30 MHz Stop 26.800 GHz
#Res BH 108 kHz BH 300 ke Sweep 2452 5 (3192 pto) ‘ o hred Dffset

Marker Trace H Axiz Amplitude
1 1 2.462 GHz 12.58 dBm
2 1y 4,925 GH -33.84 dB ‘ H
3 1 7.38E EHE -43.25 dBﬂ On Slgnal Tragfkf
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

IN-BAND REFERENCE LEVEL, Chain 1

REFERENCE LEVEL Chain 1 MID CH
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

LOW CHANNEL BANDEDGE, Chain 1

AUTHORIZED BAND EDGE Chain 1 LOW CH
# Agilent 18:33:36 May 18, 2015 RL Freqg/Channel

Mkr2 2.397 54 GHz

- Center Freq
§F?£a|2<@ <dBm Atten 28 dB | 28.48 dBm > 40000000 Gl-

StartFreq
237000868 GHz

Stop Freq
2. 43000008 GHz

CF Step
G.eRea6ees MHz
#PAvy Auto Man

Center 2.400 89 GHz Span 6@ MHz
#Res BH 100 kHz #BH 308 kHz Sweep 5.8 ms (1001 pts)

Markaer Trace ¥ Axiz Amplitude
1 (6 D] 2.468 B4 GHz -47.67 dBEm
2 [&}] 2,397 54 GH= -28.48 dBm

Freq Offset
B.A0EEEAEE Hz

Signal Track
On Off]

=

HIGH CHANNEL BANDEDGE, Chain 1

AUTHORIZED BAND EDGE Chain 1 HIGH CH
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

OUT OF BAND Chain 1 LOW CH

W% Agilent 18:34:47 May 18, 2015 RL [Freg/Channel
Mkrd 7.237 GHz

i Center Freq
ﬁsii@ dBm 3 Atten 28 dB 43.35 dBmI 13.0150000 GH»

StartFreq
300000008 MHz

StopFreq
26.0000860 GHz

e CF Step
2.59700000 GHz
Auto Man
Start 30 MHz Stop 26.800 GHz
#Res BH 108 kHz WBH 300 kHz  Sweep 2.482 s (3192 pts) ‘ @_gg@e@%g@fg 532
Marker Trace Type H Axiz Amplitude

1 (&5 Freqg 2.414 GHz 12.76 dBm

2 L Freg 2.398 GHz -30.81 dBm i

3 (&5 Freg 4.824 GHz -31.96 dBm 0 Slgnal Tragfkf
4 L Freqg 7.237 GHz -43.36 dBEm n —

|

OUT OF BAND Chain 1 MID CH
W% Agilent 18:27:18 May 18, 2015 RL [Freg/Channel

Center Freq
5F?iazk® dBm d Atten 20 B | 13.0150000 GHz

StartFreq
300000008 MHz

StopFreq
26.0000860 GHz

CF Step

| 2.59700000 GHz
Auto Man
Start 30 MHz Stop 26.800 GHz
#Res BH 108 kHz *UBH 300 kHz  Sweep 2.482 5 (8192 pts) || gg@‘*@%g@fg 532
Marker Trace Type H Axiz Amplitude ’
1 1 Freg 2.436 GHz 16.89 dBm
2 (4] F 4,875 GH -35.51 dB ‘ i
1 Frr'zg 7.313 EH; -48.11 dBm On Slgnal Tragfkf
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

OUT OF BAND Chain 1 HIGH CH
W% Agilent 18:56:14 May 18, 2015 RL [Freg/Channel

Center Freq
5F?iazk® dBm 5 Atten 20 B | 13.0150000 GHz

StartFreq
300000008 MHz

StopFreq
26.0000860 GHz

CF Step

] 2.59700000 GHz
Auto Man

Start 30 MHz Stop 26.800 GHz

#Res BH 108 kHz WEH 300 k2 Sweep 2482 5 (8192 pio) || , FFed Offeet

Marker Trace H Axiz Amplitude ’
1 1 2,485 GHz 12.88 dBm
2 (4] 4,925 GH -32.72 dB ‘ i
3 1 7.386 EH; -42.36 dBm On Slgnal Tragfkf
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REPORT NO: 15U20617-E1V3

FCC ID: AARGFMN100

DATE: SEPTEMBER 17, 2015

8.3. 802.11g 2TX MODE IN THE 2.4 GHz BAND

8.3.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

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

RESULTS
Channel|Frequency| 6dB BW | 6 dB BW [Minimum
Chain 0 | Chain1l Limit
(MHz) (MHz) (MHz) (MHz)
Low 2412 15.092 14.720 0.5
2 2417 15.088 15.019 0.5
3 2422 13.986 13.860 0.5
Mid 2437 13.881 13.419 0.5
9 2452 15.624 15.272 0.5
10 2457 13.881 13.818 0.5
High 2462 15.088 15.019 0.5
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

6 dB BANDWIDTH, Chain 0

6 dB BANDWIDTH Chain 0 LOW CH

6 dB BANDWIDTH Chain 0 CH 2
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

6 dB BANDWIDTH Chain 0 CH 3

6 dB BANDWIDTH Chain 0 MID CH
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

6 dB BANDWIDTH Chain 0 CH 9

6 dB BANDWIDTH Chain 0 CH 10
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

6 dB BANDWIDTH Chain 0 HIGH CH
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

6 dB BANDWIDTH, Chain 1

6 dB BANDWIDTH Chain 1 LOW CH

6 dB BANDWIDTH Chain 1 CH 2

Page 46 of 282

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: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

6 dB BANDWIDTH Chain 1 CH 3

6 dB BANDWIDTH Chain 1 MID CH
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

6 dB BANDWIDTH Chain 1 CH 9

6 dB BANDWIDTH Chain 1 CH 10
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

6 dB BANDWIDTH Chain 1 HIGH CH
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REPORT NO: 15U20617-E1V3
FCC ID: AARGFMN100

DATE: SEPTEMBER 17, 2015

8.3.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel | Frequency [99% BW |99% BW
Chain 0| Chain 1
(MHz) (MHz) | (MHz)
Low 2412 16.2255 | 16.1988
2 2417 16.1847| 16.1022
3 2422 16.1330|( 16.2230
Mid 2437 16.2216 | 16.1960
9 2452 16.2620| 16.0870
10 2457 16.1517| 16.0852
High 2462 16.1843| 16.1891
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REPORT NO: 15U20617-E1V3
FCC ID: AARGFMN100

DATE: SEPTEMBER 17, 2015

99% BANDWIDTH, Chain 0

99% BANDWIDTH Chain 0 LOW CH
s Agilent 19:11:11 May 18, 2015

RL

| Measure

]

Ch Freq
Occupied Bandwidth

2.412 GHz

Trig Free
[Averages: 169 | |

Meas Off

Ref 28 dBm

Atten 20 oB

| Channel Power

#Samp

.
Vv

Log

Occupied BH

10 Y

dB/

Offst (RN

18.4

dB

Center 2,412 800 GHz
#Res BH 330 kHz

#YEBH 1 MHz

Span 33 MHz

Multi Carrier
Power

#Sneep 108 ms (1001 pts)

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth
16.2255 MHz

15.313 kHz
17.834 MHz*

Occ BH % Pwr 99.00 %
x dB -26.00 dB

Power Stat

CCDF

More
1of 2

99% BANDWIDTH Chain 0 CH 2
s Agilent 22:25:26 Jul 24, 2015

L | Measure

Ch Freq
Occupied Bandwidth

2.417 GHz

Trig Free

Iﬂverages: 168

Meas Off

Ref 20 dBm

Atten 28 dB

#Samp

Log

| Channel Power
| Occupied BH

18

dB/

Offst

19.4

| [
Center 2.417 0@ GHz
#Res BH 330 kHz

#YBH 1 MHz

Span 48 MHz

Multi Carrier
' Power

ACP

Sweep 1,133 ms (1001 pts)

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth
16.1847 MHz

22.583 kHz
17.781 MHz*

Occ BH % Pwr 99.08 %
¥ dB -26.08 dB

Power Stat

CCDF

More
1of 2
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REPORT NO: 15U20617-E1V3
FCC ID: AARGFMN100

DATE: SEPTEMBER 17, 2015

99% BANDWIDTH Chain 0 CH 3

99% BANDWIDTH Chain 0 MID CH
5t Agilent 19:93:05 May 18, 2015

RL

Measure

Ch Freq
Occupied Bandwidth

2.437 GHz

Trig Free

Meas Off

[Averages: 180 | |

Ref 28 dBm

Atten 28 dB

#Samp

Log

=T

Channel Power

18

dB/

Offst

19.4

.

dB

|
Center 2,437 @88 GHz
#Res BW 330 kHz

#WEH 1 MHz

Span 33 MHz
#3weep 100 ms (1001 pts)

‘ Occupied BH
‘ ACP

Multi Carrier
Power

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth
16.2216 MHz

16.747 kHz
17.876 MHz*

Occ BH % Pur 99.60 ¥
% dB -26.08 dB

Power Stat
CCDF

More
1of?2
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REPORT NO:

15U20617-E1V3

FCC ID: AARGFMN100

DATE: SEPTEMBER 17, 2015

99% BANDWIDTH Chain 0 CH 9

99% BANDWIDTH Chain 0 CH 10

W@ Agilent 22:31:38  Jul 24, 2015

L

Measure

Ch Freq 2.457 GHz

Occupied Bandwidth

Trig Free

Iﬂuerages: 108

Meas Off

Ref 28 dBm Atten 26 dB

| Channel Power

#Samp

Log

19

dB/

Offst

ACP

18.4

Tl i kd

[
| I

|| Occupied BH

Multi Carrier

Center 2.457 0@ GHz

#Res BH 338 kHz #VBH 1 MHz

Span 48 MHz
Sweep 1.133 ms (1081 pts)

Power

Occupied Bandwidth
16.1517 MHz

53.375 kHz
17.784 MHz*

Transmit Freq Error
% dB Banduidth

Occ BH # Puwr 99.00 %
X dB -26.08 dB

Power Stat
CCDF

More
1 of 2
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REPORT NO: 15U20617-E1V3
FCC ID: AARGFMN100

DATE: SE

PTEMBER 17, 2015

99% BANDWIDTH Chain 0 HIGH CH
5 Agilent 19:23:42 May 18, 2015

RL

| Measure

Ch Freq 2.462 GHz

Trig Free

Occupied Bandwidth |Huerages: 1606

Ref 28 dBm

Atten 28 dB

#Samp

Log

Finhl

l‘ Meas Off

Channel Power
‘ Occupied

18

dB/
Offst
19.4

dB

Center 2,462 @88 GHz
#Res BH 336 kHz #BH 1 MHz #35neep 100 ms (1001 pts)

Span 33 MHz

BW
‘ ACP

Multi Carrier
Power

Occupied Bandwidth

Occ BH % Pwr 99.60 ¥

Power Stat
CCDF

16.1843 MHz x dB  -26.00 dB

Transmit Freq Error 22263 kHz
% dB Bandwidth 17.686 MHz*

More
1of?2
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REPORT NO: 15U20617-E1V3
FCC ID: AARGFMN100

DATE: SEPTEMBER 17, 2015

99% BANDWIDTH, Chain 1

99% BANDWIDTH Chain 1 LOW CH

- Agilent 19:14:26 May 18, 2015

RL

| Measure

Ch Freq 2.412 GHz

Occupied Bandwidth

Trig Free

|Huerages: 166

]

Meas Off

Ref 28 dBm Atten 20 dB

#Samp

Log

Channel Power

Occupied BH

19

dB/

OFfst T

18.4

dB

.
|

Center 2,412 800 GHz

+Res BH 338 kHz #YEBH 1 MHz

Span 33 MHz
#Sneep 108 ms (1001 pts)

Multi Carrier
Power

Occupied Bandwidth
16.1988 MHz

21.713 kHz
17.835 MHz*

Transmit Freq Error
% dB Bandwuidth

Occ BH % Pwr 99.00 %
x dB -26.00 dB

Power Stat
CCDF

More
1of 2

99% BANDWIDTH Chain 1 CH
s Agilent 22:41:12 Jul 24, 2015

2
L

| Measure

Ch Freq 2417 GHz

Occupied Bandwidth

Trig Free

Iﬂverages: 168

Meas Off

Ref 20 dBm Atten 28 dB

| Channel Power

#Samp

Log

| Occupied BH

18

dB/

Offst

ACP

19.4

dB

-

|
Center 2.417 0@ GHz
#Res BH 330 kHz

#YBH 1 MHz

Span 48 MHz
Sweep 1,133 ms (1001 pts)

il | Multi Carrier
Power

Occupied Bandwidth
16.1022 MHz

17.679 kHz
17.725 MHz*

Transmit Freq Error
% dB Bandwuidth

Occ BH % Pwr 99.08 %
¥ dB -26.08 dB

Power Stat
CCDF

More
1of 2
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

99% BANDWIDTH Chain 1 CH 3

99% BANDWIDTH Chain 1 MID CH
s Agilent 19:04:44 May 18, 2015 RL

Ch Freq ©2.437 GHz Trig Free Meas Off

Occupied Bandwidth [Averages: 180 | |

| Channel Power
Ref 28 dBm Atten 28 dB
#oaip [ ! [ Occupied BH
Log L IR RGO IO TR TION L L d

18

dB/
Offst TR ACP

dB

Multi Carrier
Power

Center 2.437 A0@ GHz Span 33 MHz
#Res BH 336 kHz #YBH 1 MHz #3weep 100 ms (1001 pts)
Power Stat

Occupied Bandvidth Occ BH % Pur 9.0 CCDF
16.1960 MHz x dB -26.00 dB

Transmit Freq Error  14.451 kHz
% ¢B Bandwidth 17.777 MHz*

More
1of?2
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

99% BANDWIDTH Chain 1 CH 9

99% BANDWIDTH Chain 1 CH 10
s Agilent 22:46:28  Jul 24, 2015 L

Ch Freq 2.457 GHz Trig Free Meas Off

Occupied Bandwidth |Averages: 108 | |

| Channel Power
Ref 28 dBm Atten 28 dB
#5arp | Occupied BH

ACP

Multi Carrier
Power

| |
Center 2.457 8@ GHz Span 48 MHz
#Res BW 330 kHz #/BH 1 MHz Sweep 1,133 ms (1001 pts)

: - ; - Power Stat
Occupied Bandwidth Occ BH % Pur  99.00 % CCDF

16.0852 MHz % dB -26.00 dB
More

Transmit Freq Error  33.438 kHz 1 of 5
% ¢«B Bandwidth 17.666 MHz* 0
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REPORT NO: 15U20617-E1V3
FCC ID: AARGFMN100

DATE: SEPTEMBER 17, 2015

99% BANDWIDTH Chain 1 HIGH CH
% Agilent 19:28:41 May 18, 2015

Heasure

Ch Freq 2.462 GHz

Occupied Bandwidth

Trlg Free ‘ Meas Off
[Averages: 180

Ref 28 dBm Atten 28 dB

#Samp

Log S L ARIAY A

Channel Power
‘ Occupied BH

18

dB/

Offst L]

19.4

dB

Center 2,462 @88 GHz

#Res BH 338 kHz #yEH 1 MHz

#35neep 100 ms (1001 pts)

Span 33 MHZ

=

Multi Carrier
Power

Occupied Bandwidth
16.1891 MHz

18.198 kHz
17.848 MHz*

Transmit Freq Error
% dB Bandwidth

Occ BH % Pwr
x dB

99.00 %
-26.00 dB

Power Stat

CCDF

More
1of?2
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

8.3.3. OUTPUT POWER

LIMITS

FCC §15.247

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

The TX chains are uncorrelated and the antenna gain is unequal among the chains. The
directional gain is:

Chain 0 | Chain 1 | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
3.70 2.50 3.14
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

RESULTS
Limits
Channel |Frequency | Directional FCC IC IC Max
Gain Power | Power EIRP [Power
Limit Limit Limit
(MHz) (dBi) (dBm) [ (dBm) | (dBm) [ (dBm)
Low 2412 3.14 30.00 30 36 30.00
2 2417 3.14 30.00 30 36 30.00
3 2422 3.14 30.00 30 36 30.00
Mid 2437 3.14 30.00 30 36 30.00
9 2452 3.14 30.00 30 36 30.00
10 2457 3.14 30.00 30 36 30.00
High 2462 3.14 30.00 30 36 30.00
Duty Cycle CF (dB)l 0.11 Included in Calculations of Corr'd Power
Results
Channel [Frequency | Chain O |Chain 1| Total Power | Margi
Meas Meas | Corr'd Limit
Power Power | Power
(MHz) (dBm) dBm) [ (dBm) | (dBm) (dB)
Low 2412 19.03 18.10 21.71 30.00 -8.29
2 2417 15.48 15.02 18.38 30.00 |-11.62
3 2422 20.95 20.47 23.84 30.00 -6.16
Mid 2437 21.76 21.13 24.58 30.00 -5.42
9 2452 18.33 17.98 21.28 30.00 -8.72
10 2457 15.82 15.53 18.80 30.00 |-11.20
High 2462 14.98 15.36 18.29 30.00 |-11.71
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

8.3.4. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247

RESULTS

Duty Cycle CF (dB)| 0.11 Included in Calculations of Corr'd PSD
PSD Results

Channel | Frequency | Chain O | Chain 1 [ Total | Limit |Margin
Meas Meas |Corr'd
(MHz) (dBm) (dBm) PSD
(dBm) | (dBm) | (dB)
Low 2412 -4.10 -5.45 -1.60 8.0 -9.6
2 2417 -7.91 -8.77 -5.20 8.0 -13.2
3 2422 -5.83 -6.03 -2.81 8.0 -10.8
Mid 2437 -1.80 -2.33 1.06 8.0 -6.9
9 2452 -4.78 -5.43 -1.97 8.0 -10.0
10 2457 -7.62 -7.58 -4.48 8.0 -12.5
High 2462 -7.66 -7.52 -4.47 8.0 -12.5
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

PSD, Chain 0

PSD, Chain 0 LOW CH

PSD, Chain 0 CH 2
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

PSD, Chain 0 CH 3

PSD, Chain 0 MID CH
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

PSD, Chain 0 CH 9

PSD, Chain 0 CH 10
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

PSD, Chain 0 HIGH CH
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

PSD, Chain 1

PSD, Chain 1 LOW CH

PSD, Chain 1 CH 2
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

PSD, Chain 1 CH 3

PSD, Chain 1 MID CH
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

PSD, Chain 1 CH 9

PSD, Chain 1 CH 10
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

PSD, Chain 1 HIGH CH
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

8.3.5. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)

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: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

RESULTS

IN-BAND REFERENCE LEVEL, Chain 0

REFERENCE LEVEL Chain 0 MID CH
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REPORT NO: 15U20617-E1V3
FCC ID: AARGFMN100

DATE: SEPTEMBER 17, 2015

LOW CHANNEL BANDEDGE,

Chain 0

AUTHORIZED BAND EDGE Chain 0 LOW CH
s Agilent 19:11:27 May 18, 2015

RL

|Freq/ChanneI

Ref 28 dBm

Atten 20 oB

Mkrz 2.399 88 GHz

#Peak

Center Freq
2. 40000060 GHz

Log
18

~24.42 dBm
|

dB/

StartFreq
237000008 GHz

Offst

StopFreq
243000068 GHz

CF Step
600000060 MHz
Auto Man

Center 2,400 @8 GHz
#Res BW 100 kHz

#WBH 300 kHz

Span 68 MHz
Sweep 5.8 ms (1001 pts)

Marker Trace
1 1)
2 1

X Auiz
2,486 88 GHz
2.399 88 GH=z

Type
Frag
Fraeg

Amplituda
-26.68 dEm
-24.42 dBn

Freq Offset
A.000000008 Hz

Signal Track

On 0ff]

AUTHORIZED BAND EDGE Chain 0 CH 2
5 Agilent 22:27:18  Jul 24, 2015

L

|Freq/thanne|

Ref 28 dBm

Atten 20 dB

Mkr2 2.468 B8 GHz
-47.30 dBm

Feak

Center Freq
2.40000088 GHz

StartFreq
2.37000008 GHz

StopFreq
243000088 GHz

#PAvg

CF Step
6.00000008 MHz
Auto Man

Center 2,400 8@ GHz
#Res BH 106 kHz

+VBH 388 kHz

Span 68 MHz
Sweep 5.8 ms (1001 pts)

Marker Trace
1 (&)
2 (&)

A Auis
2.399 82 GHz
2,468 B8 GHz

Type
Frag
Frag

Amplitude
-46.37 dEm
-47.,38 dEm

Freq Offset
.0AAEAREA Hz

Signal Track
(n
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

AUTHORIZED BAND EDGE Chain 0 CH 3

Page 73 of 282

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: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

HIGH CHANNEL BANDEDGE, Chain 0

AUTHORIZED BAND EDGE Chain 0 CH 9

AUTHORIZED BAND EDGE Chain 0 CH 10
- Agilent 22:36:17  Jul 24, 2615 L |Freq/thanne|

Mkr2 2.583 84 GHz Center Freq
Ezgkﬂﬂ dBrm | Atten 28 dB -45.21 dBm 5 48350000 GHa
Log T
16 StartFreq
dB/ 2.45300088 GHz
Offst ]
16.4

StopFreq
2.513006088 GHz

CF Step
G.A000RROE MHz
Auto Man

#PRvg

Center 2.433 5@ GHz Span B8 MHz
#Res BW 100 kHz #VBH 388 kHz Sweep 5.8 ms (1001 pts)

Marker Trace Type X Axiz Amplituda
1 (&) Freg 2.483 58 GHz -54.97 dBn

Freq Offset
f.600000008 Hz

2 (1 Freg 2.583 84 GHz -45.21 dBm Slgnal Track
n Off
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

AUTHORIZED BAND EDGE Chain 0 HIGH CH
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

OUT-OF-BAND EMISSIONS, Chain 0

OUT OF BAND Chain 0 LOW CH

s Agilent 19:12:04 May 18, 2015 RL  [Freg/Channel

Mkrd 7.237 GHz Center Freq
EséaZk@ dBrm cl Atten 20 oB -42.64 dBm 138150000 GHa
Log )
19 StartFreq
dB/ 30.0000000 MHz
Offst s

StopFreq
260000008 GHz

CF Step

| 2.59700000 GHz

Start 30 MHz Stop 26.000 GHz
*Res BH 100 kHz WEH 300 Kz Sneep 2.482 5 (8192 pro) || , Fred Offset

Marker Trace H Axiz Amplituda
1 [¢ 5] 2.411 GHz 18.42 dEn

2 (1 2.398 GH=z -24.71 dBm i
3 1 4,824 GHz -42.46 dBm Slgnal Trag]ckf
4 Hrr

1) 7.237 GHz -42.54 dBm On

OUT OF BAND Chain 0 CH 2
s Agilent 11:01:30 Jul 25, 2015 R_T [FregiChannel

Mkrd 2.376 GHz

Certer Freq
Rel 20 dB #Atten 20 dB -52.797 dB
#Poak [ ] = ™[ 130150000 GHz

Log (1)
10 Start Freq
dB/ 300000000 MHz
Ofist
10.4
dB Stop Freq
oI 26.0000000 GHz

-16.7
dBm v e il CF Step

i 2.59700000 GHz
#PAvg Auto Man

Start 30 MHz Stop 26.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (8192 pts)

Maiker Tiace X Axis
1) 2.417 GHz
1) 4.834 GHz
1) 24,8988 GHz
1} 2.378 GHz

Freq Cliset
0.00000000 Hz

Signal Track
Cf

On

————————————————————————————————————————— ||

[Copyiignt 2000-2010 Agient Technologes 1]
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

OUT OF BAND Chain 0 CH 3

OUT OF BAND Chain 0 MID CH
W% Agilent 19:09:15 May 18, 2015 RL Freq/Channel

Mkrd 7.318 GHz

_ Center Freq
Ref 20 dBin Atten 20 dB 4518 dBm Nl 4 "5 5000 GHz

i
L+,

StartFreq
30.0000000 MHz

Stop Freq
260000008 GHz

CF Step

”m|_ R 2.59700000 GHz
| Auto Man

Start 38 MHz Stop 26.008 GHz
#Res BH 100 kHz WEH 300 k2 Sweep 2482 5 (8192 pro) || , Fred Offset

Marker Trace ® Axiz Amplitude
1 (6 D] 2.448 GHz 9.75 dBn
2 [& D] 2.614 GH=z -37.62 dBm i
3 (6 D] 4,875 GHz -44.93 dBEm 0 Slgnal Tragfkf
4 [¢ 5] 7.318 GHz -45.19 dBm n =
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

OUT OF BAND Chain0 CH 9

OUT OF BAND Chain 0 CH 10
% Agilent 22:38:12  Jul 24, 2615 L |Freq/thanne|

Mkrd 2.583 GHz

_ Center Freq
5@;@.4 dBm| #Atten 20 dB 49,377 dBm 130150008 Gl

1
4

StartFreq
360000088 MHz

StopFreq
26.0000008 GHz

4
3
|

2

@ § T e . M CF Step
| 2.59700000 GHz
| Auto Man

Center 13.815 GHz Span 25.97 GHz
#Res BH 188 kHz #BW 366 kHz Sweep 2.482 5 (5192 pts)
Marker Trace ¥ Axiz Amplitude
1 (&) 2.457 GH=z 1.85 dBm
2 (&) 4,914 GHz -5E.92 dEm
3 (1> 7.371 GH=z -5E.81 dBm
4 (&) 2.583 GH=z -49,38 dEm On

Freq Offset
BAGOAREEE Hz

Signal Track
Off
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

OUT OF BAND Chain 0 HIGH CH

W% Agilent 19:24:35 May 18, 2015 RL [Freg/Channel
Mkrd 7.383 GHz

i Center Freq
ﬁsii@ dBm Atten 28 dB 45.15 dBmI 13.0150000 GH»

StartFreq
300000008 MHz

StopFreq
26.0000860 GHz

o CF Step
259700000 GHz

Auto Man

Start 30 MHz @ GHz

#Res BH 100 kHz *UBH 300 kHz  Sweep 2.482 5 (8192 pts) || gg@e@%é]@fg Sﬁg

Marker Trace H Axiz Amplitude ’

1 1 2.462 GHz 9.42 dBm

2 (4] 2.639 GH -38.27 dB ‘ i

3 1 4,922 EHE -44.8E dBE 0 Slgnal Tragfkf

4 (4] 7.383 GHz -45,16 dBm n =

1
<
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

IN-BAND REFERENCE LEVEL, Chain 1

REFERENCE LEVEL Chain 1 MID CH
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REPORT NO: 15U20617-E1V3
FCC ID: AARGFMN100

DATE: SEPTEMBER 17, 2015

LOW CHANNEL BANDEDGE, Chain 1

AUTHORIZED BAND EDGE Chain 1 LOW CH

- Agilent 19:14:42 May 18, 2015

RL

|Freq/ChanneI

Ref 28 dBm

Atten 20 oB

Mkrz 2.399 18 GHz

#Peak

~24.76 dBm
|

Center Freq
2. 40000060 GHz

Log
18

dB/

StartFreq
237000008 GHz

Offst

StopFreq
243000068 GHz

CF Step
600000060 MHz
uto Man

Center 2,400 @8 GHz
#Res BW 100 kHz

Span 68 MHz

#\BH 306 kHz Sweep 5.8 ms (1001 pts)

Marker Trace
1 1)
2 1

Type

Frag
Fraeg

X Auiz
2,486 88 GHz
2.399 1A GH=z

Amplituda
-25.91 dEm
-24.76 dBn

Freq Offset
A.000000008 Hz

Signal Track

On 0ff]

AUTHORIZED BAND EDGE Chain 1 CH 2
5 Agilent 22:42:46 Jul 24, 2015 L

|Freq/thanne|

Ref 28 dBm

Atten 20 dB

Mkr2 2.468 B8 GHz
-49.83 dBm

Feak

Center Freq
2.40000088 GHz

StartFreq
2.37000008 GHz

StopFreq
243000088 GHz

#PAvg

CF Step
6.00000008 MHz
Auto Man

Center 2,400 8@ GHz
#Res BH 106 kHz

Span 68 MHz

#\BH 386 kHz Sweep 5.8 ms (1001 pts)

Marker Trace
1 (&)
2 (&)

Type
Frag
Frag

A Auis
2.398 8E GHz
2,468 B8 GHz

Amplitude
-47.83 dEm
-49,82 dEm

Freq Offset
.0AAEAREA Hz

Signal Track
(n

Page 81 of 282

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: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

AUTHORIZED BAND EDGE Chain 1 CH 3
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

HIGH CHANNEL BANDEDGE, Chain 1

AUTHORIZED BAND EDGE Chain 1 CH 9

AUTHORIZED BAND EDGE Chain 1 CH 10
- Agilent 22:47:48  Jul 24, 2615 L |Freq/thanne|

Mkr2 2.565 52 GHz Center Freq
Ezgkﬂﬂ dBrm | Atten 28 dB —-48.08 dBm 5 48350000 GHa
Log T
18 . Start Freq
dB/ 2.45350008 GHz
Dffst
16.4

StopFreq
2.513006088 GHz

CF Step
G.A000RROE MHz
Auto Man

#PRvg

Center 2.433 5@ GHz Span B8 MHz
#Res BW 100 kHz #VBH 388 kHz Sweep 5.8 ms (1001 pts)

Marker Trace Type X Axiz Amplituda
1 (&) Freg 2.483 58 GHz -5E5.39 dBm

Freq Offset
f.600000008 Hz

2 1> Freq 2.505 52 GHz -48.88 dBn Signal Track
n Off
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

AUTHORIZED BAND EDGE Chain 1 HIGH CH
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

OUT OF BAND Chain 1 LOW CH

# Agilent 19:15:19 May 18, 2015 RL [Freg/Channel

Mkrd 7.233 GHz

i Center Freq
ﬁsii@ dBm Atten 28 dB 44.97 dBmI 13.0150000 GH»

StartFreq
300000008 MHz

StopFreq
26.0000860 GHz

1
<

CF Step

] 2.59700000 GHz
Auto Man
Start 30 MHz Stop 26.800 GHz
#Res BH 108 kHz WBH 300 kHz  Sweep 2.482 s (8192 pts) ‘ @_gg@e@%g@fg 532
Marker Trace Type H Axiz Amplitude

1 (&5 Freqg 2.411 GHz 9.28 dBm

2 L Freg 2.398 GHz -25.47 dBm i

3 (&5 Freg 4.824 GHz -41.58 dBm 0 Slgnal Tragfkf
4 L Freqg 7.233 GHz -44,97 dBm n —

|

OUT OF BAND Chain 1 CH 2
- Agilent 22:44:26  Jul 24, 2615 L |Freq/thanne|

Mkrd 2.592 GHz

_ Center Freq
Eséai@.ﬁl dBm| #Atten 20 dB 42.323 dBm 13.6150008 GHx

Log &

16 StartFreq
dB/ 300000008 MHz
Offst |

19.4

StopFreq
26.0000088 GHz

CF Step
2.597000608 GHz

#PAvy i Auto Man

|
Center 13.815 GHz Span 25.97 GHz
#Res BH 100 kHz WBH 300 kHz  Sweep 2.487 5 (8192 prs) || , -red Offset
- - B.AEEEBEE Hz
Marker Trace Type X Axiz Amplituda
1 1y Freq 2.417 GHz 1.88 dEm
2 1y F 4.834 GH -57.91 o ;
3 1y FFEE 7.251 GHE -58.13 dsﬁ Signal Track
4 &b Freq 2.592 GHz -42.32 dBn (n Off]
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

OUT OF BAND Chain 1 CH 3

OUT OF BAND Chain 1 MID CH

W Agilent 19:05:37 May 18, 2015 RL [Freg/Channel

Mkrd 7.318 GHz Center Freq
EF?riazk@ dBrm ql Atten 28 oB -45.24 dBm 138150000 GHa
Log £l
18 StartFreq
dB/ 300000008 MHz
Offst
16.4

StopFreq
26.0000000 GHz

CF Ste

} 2.59700000 GHz
#PAvy | | Auto Man

Start 38 MHz Stop 26,088 GHz
*Res BH 100 kHz WEH 300 Ktz Sweep 2482 5 (8192 pro) || o Fred OffSet

Markaer Trace H Axiz Amplituda
1 D] 2.433 GHz 11.86 dEn
2 (6 D] 2.498 GHz -43.67 dBEm i
3 [&}] 4.878 GHz -44.83 dBm 0 Slgnal Trag]ckf
4 1 7.318 GHz -45.24 dBEm n panb
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

OUT OF BAND Chain 1 CH 9

OUT OF BAND Chain 1 CH 10
s Agilent 22:49:33 Jul 24, 2615 L Freg/Channel

Mkrd 2.633 GHz

a Center Freq
Eséai@.tl dBm| #Atten 20 dB 44,375 dBm 136150008 Glx

1
e

StartFreq
30.0000068 MHz

StopFreq
26.0000088 GHz

S L e L, CF Step
) 2.59700008 GHz
| Auto Man

Center 13.815 GHz Span 25.97 GHz
#Res BH 100 kHz $UBM 300 kHz  Sweep 2.482 5 (8192 pto) | , gg@e@%g@fgsﬁg
Markaer Trace ¥ Axiz Amplituda :
1

(1 2.457 GHz A.82 dBm

2 (1 4.914 GHz -E7.35 dBn :
3 (1 7.371 GHz -58.97 dBn Signal Track
4

13 2.633 GHz 44,38 dBn (n Off

—
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

OUT OF BAND Chain 1 HIGH CH

# Agilent 19:21:34 May 18, 2015 RL [Freg/Channel
Mkrd 7.389 GHz

i Center Freq
ﬁsii@ dBm - Atten 28 dB 44.03 dBmI 13.0150000 GH»

StartFreq
300000008 MHz

StopFreq
26.0000860 GHz

CF Step

- RO PR DO s carg o StED
| Auto Man

Start 30 MHz Stop 26.800 GHz

#Res BH 108 kHz WEH 300 KHz  Sweep 2482 5 (8192 pto) ‘ @_gg@e@%g@fg 532
Marker Trace H Axiz Amplitude

1 1 2.4549 GHz 11.81 dBm

2 (4] 2.566 GH -41.79 dB ‘ i

3 1 4,925 EH; -45.43 dBm 0 Slgnal Tragfkf

4 (4] 7.389 GHz -44,88 dBm n =
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REPORT NO: 15U20617-E1V3

FCC ID: AARGFMN100

DATE: SEPTEMBER 17, 2015

8.4. 802.11n HT20 2TX MODE IN THE 2.4 GHz BAND

8.4.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

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

RESULTS
Channel|Frequency| 6 dB BW | 6 dB BW [Minimum
Chain0 | Chain1l Limit
(MHz) (MHz) (MHz) (MHz)
Low 2412 15.020 15.088 0.5
2 2417 13.755 13.797 0.5
3 2422 15.134 15.042 0.5
Mid 2437 15.111 15.042 0.5
9 2452 15.111 15.065 0.5
10 2457 15.111 15.042 0.5
High 2462 15.099 13.547 0.5
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

6 dB BANDWIDTH, Chain 0

6 dB BANDWIDTH Chain 0 LOW CH

6 dB BANDWIDTH Chain 0 CH 2
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

6 dB BANDWIDTH Chain 0 CH 3

6 dB BANDWIDTH Chain 0 MID CH
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

6 dB BANDWIDTH Chain 0 CH 9

6 dB BANDWIDTH Chain 0 CH 10
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

6 dB BANDWIDTH Chain 0 HIGH CH
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

6 dB BANDWIDTH, Chain 1

6 dB BANDWIDTH Chain 1 LOW CH

6 dB BANDWIDTH Chain 1 CH 2
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

6 dB BANDWIDTH Chain 1 CH 3

6 dB BANDWIDTH Chain 1 MID CH
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

6 dB BANDWIDTH Chain 1 CH 9

6 dB BANDWIDTH Chain 1 CH 10
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

6 dB BANDWIDTH Chain 1 HIGH CH
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REPORT NO: 15U20617-E1V3
FCC ID: AARGFMN100

DATE: SEPTEMBER 17, 2015

8.4.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel | Frequency [99% BW |99% BW
Chain 0 [ Chain 1
(MHz) (MHz) | (MHz)
Low 2412 17.3246| 17.3270
2 2417 17.2078| 17.2284
3 2422 17.3280| 17.3860
Mid 2437 17.3713| 17.2761
9 2452 17.3430( 17.2400
10 2457 17.3183| 17.2479
High 2462 17.2955| 17.3521
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REPORT NO: 15U20617-E1V3
FCC ID: AARGFMN100

DATE: SEPTEMBER 17, 2015

99% BANDWIDTH, Chain 0

99% BANDWIDTH Chain 0 LOW CH
5 Agllent 22:54:01 May 18, 2015

RL

Measure

Ch Freq
Occupied Bandwidth

2.412 GHz

Trig Free

|Huerages: 168

Meas Off

Ref 25 dBm

Atten 38 dB

| Channel Power

#Samp

Log

| ‘ Occupied BH

18

dB/

Offst | EANTRARTNT I

19.4

T

ACP

dB

Multi Carrier

Center 2,412 @88 GHz
#Res BW 360 kHz

#YBH 1.1 MHz

Span 35 MHz
#3weep 100 ms (1001 pts)

Power

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth
17.3246 MHz

33.358 kHz
19.347 MHz*

Occ BH % Pwr
x dB

99.00 ¥
-26.98 dB

Power Stat
CCDF

More
1of 2

99% BANDWIDTH Chain 0 CH 2
5 Agilent 23:08:04 Jul 24, 2015

L

| Measure

Ch Freq
Occupied Bandwidth

2.417 GHz

Trig Free

Iﬂverages: 168

Meas Off

|ChanneIPower

Ref 20 dBm

Atten 28 dB

#Samp

Occupied BH

Log

ol L o L T LT R R ik
v

18

dB/

Offst L di
184 |

dB

ACP

Multi Carrier

Center 2.417 0@ GHz
#Res BH 330 kHz

#YBH 1 MHz

Span 48 MHz

Sweep 1,133 ms (1001 pts)

Power

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth
17.2078 MHz

68.699 kHz
18.669 MHz*

Occ BH % Pwr 99.08 %
¥ dB -26.08 dB

Power Stat
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REPORT NO: 15U20617-E1V3
FCC ID: AARGFMN100

DATE: SEPTEMBER 17, 2015

99% BANDWIDTH Chain 0 CH 3

99% BANDWIDTH Chain 0 MID CH
s Agilent 22:37:52 May 18, 2015

RL

| Measure

Ch Freq 2.437 GHz

Meas Off

Trig Free

Occupied Bandwidth |Huerages: 168

Ref 25 dBm Atten 30 dB

| Channel Power

#Samp l

Log o

‘ Occupied BH

10 e

dB/
Offst

ACP

18.4

dB

Multi Carrier

Center 2,437 000 GHz

#Res BH 366 kHz #YBH 1.1 MHz

#Sneep 108 ms (1001 pts)

Span 35 MHz Power

Occupied Bandwidth
17.3713 MHz

Transmit Freq Error 24169 kHz
% dB Bandwidth 19.166 MHz*

®

Occ BH % Puwr

Power Stat
99.60 ¥ CCDF

dB  -26.69 dB

More
1of 2
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REPORT NO: 15U20617-E1V3
FCC ID: AARGFMN100

DATE: SEPTEMBER 17, 2015

99% BANDWIDTH Chain 0 CH

99% BANDWIDTH Chain 0 CH
5 Agilent 23:14:53 Jul 24, 2015

9

10
L

Measure

Ch Freq
Occupied Bandwidth

2.457 GHz

Trig Free

|Averages: 108 | |

Ref 28 dBm Atten 28 dB

#Samp

A

h'd

Log

]

Ii
| Meas Off
Channel Power
| Occupied BH

18

dB/

Offst |

19.4

dB

Center 2.457 0@ GHz

#Res BH 338 kHz #VBH 1 MHz

Span 48 MHz
Sweep 1,133 ms (1001 pts)

- | ACP

Multi Carrier
Power

Occupied Bandwidth

17.3183 MHz

45.534 kHz
18.828 MHzx

Transmit Freq Error
% dB Bandwidth

Occ BH % Pwr 99.08 %
% dB -26.00 dB

Power Stat
CCDF

More
1of 2
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REPORT NO: 15U20617-E1V3
FCC ID: AARGFMN100

DATE: SEPTEMBER 17, 2015

99% BANDWIDTH Chain 0 HIGH CH

% Agilent 22:56:23 May 18, 2015

| Measure

Ch Freq 2.462 GHz

Occupied Bandwidth

RL
]
Trig Free Meas Off
[Averages: 180 | |

Ref 25 dBm Atten 38 dB

| Channel Power

#Samp

Log

Lol (ol el oL i g

‘ Occupied BH

18

dB/

Offst Lunid

19.4

dB

Multi Carrier

Center 2,462 @88 GHz

#Res BH 368 kHz #YBH 1.1 MHz

Span 35 MHz Power

#35neep 100 ms (1001 pts)

Occupied Bandwidth
17.2955 MHz

32.868 kHz
18.856 MHz*

Transmit Freq Error
% dB Bandwidth

Power Stat
Occ BH % Pwr 99.00 % CCDF

® dB -26.00 dB

More
1of?2
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REPORT NO: 15U20617-E1V3
FCC ID: AARGFMN100

DATE: SEPTEMBER 17, 2015

99% BANDWIDTH, Chain 1

99% BANDWIDTH Chain 1 LOW CH
s Agllent 22:46:38 May 18, 2015

RL

Measure

Ch Freq
Occupied Bandwidth

2.412 GHz

Trig Free

[Averages: 180 | |

Meas Off

Ref 25 dBm

Atten 38 dB

#Samp

Log

| Channel Power
‘ Occupied BH

18

dB/

Offst | ARTARTI

19.4

dB

Center 2,412 @88 GHz
#Res BW 360 kHz

#YBH 1.1 MHz

Span 35 MHz

Multi Carrier

ACP

Power

#3weep 100 ms (1001 pts)

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth
17.3278 MHz

36.945 kHz
19.173 MHz*

Occ BH % Pwr 99.00
x dB -26.08 dB

Power Stat

CCDF

More
1of 2

99% BANDWIDTH Chain 1 CH 2

- Agilent 23:20:25  Jul 24, 2015

L | Measure

Ch Freq
Occupied Bandwidth

2.417 GHz

Iﬂverages: 168

Trig Free‘

Meas Off

Ref 20 dBm

Atten 28 dB

#Samp

Log

| Channel Power
| Occupied BH

18

=

dB/

Offst |

19.4

dB

Center 2.417 0@ GHz
#Res BH 360 kHz

#YBH 1 MHz

| Multi Carrier
Span 48 MHz Power

Sweep 1 ms (1081 pts)

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth
17.2284 MHz

44,964 kHz
18.821 MHz*

Occ BH % Pwr 99.08 %
¥ dB -26.08 dB

Power Stat

CCDF

More
1of 2
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REPORT NO: 15U20617-E1V3
FCC ID: AARGFMN100

DATE: SEPTEMBER 17, 2015

99% BANDWIDTH Chain 1 CH 3

99% BANDWIDTH Chain 1 MID CH
s Agilent 22:41:57 May 18, 2015

RL

| Measure

Ch Freq 2.437 GHz

Meas Off

Trig Free

Occupied Bandwidth |Huerages: 168

Ref 25 dBm Atten 30 dB

| Channel Power

#Samp

Occupled BH

Log

19

dB/ i
Offst  Liuiena

18.4

dB

Hultl Carrier

Center 2,437 000 GHz

#Res BH 366 kHz #YBH 1.1 MHz

#Sneep 108 ms (1001 pts)

Span 35 MHZ Power

Occupied Bandwidth
17.2761 MHz

Transmit Freq Error 35632 kHz
% dB Bandwidth 18.836 MHz*

®

Occ BH % Puwr

Power Stat
99.60 ¥ CCDF

dB  -26.69 dB

More
1of 2
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

99% BANDWIDTH Chain 1 CH 9

99% BANDWIDTH Chain 1 CH 10
5 Agilent 23:25:54 Jul 24, 2015 L [ _Measure

Ch Freq 2.457 GHz Trig Free | Meas Off
Occupied Bandwidth |Averages: 108 | |
| Channel Power
Ref 26 dBm Atten 26 dB
#oarp | Occupied BH
Log Lokt G A, ULt L
18
dB/
OffFst [l g Tl ALi{L | ACP
19.4 TR g

dB . )
Multi Carrier
Center 2.457 0@ GHz Span 48 MHz Power
#Res BH 330 kHz #UBH 1 MHz  Sweep 1.133 ms (1881 pts)
: . ; - Power Stat
Occupied Bandwidth Occ BH % Pwr  99.00 % CCDF
17.2479 MHz % dB  -26.00 dB

Transmit Freq Error  65.988 kHz
% dB Bandwidth 18.7149 MHz*

More
1of 2
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99% BANDWIDTH Chain 1 HIGH CH

- Agilent 23:00:33 May 18, 2015 RL | Measure
[
Ch Freq 2.462 GHz Trig Free Meas Off
Occupied Bandwidth [Averages: 168 | |
| Channel Power
Ref 25 dBm Atten 30 dB
#3amp I ! , I Occupied B
Log © LA B A R
18 S T -
dB/ m
Offst R WATTNT L TP ACP
18.4 Al
dB _ -
Multi Carrier
Center 2.462 GO@ GHz Span 35 MHz Power
#Res BH 360 kHz #\BH 1.1 MHz #3weep 106G ms (1001 pts) b S
ower Stat
Occupied Bandwidth Occ BN % Pur  99.00 7 CCDF
17.3521 MHz % dB -26.00 4B
Transmit Freq Error 14423 kHz 1"10{2
% dB Bandwuidth 18.878 MHzx v
I
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

8.4.3. OUTPUT POWER

LIMITS

FCC §15.247

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

The TX chains are uncorrelated and the antenna gain is unequal among the chains. The
directional gain is:

Chain 0 | Chain 1 | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
3.70 2.50 3.14

Page 107 of 282

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: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

RESULTS
Limits
Channel [Frequency | Directional FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) dBm) [ (dBm) [ (dBm) [ (dBm)
Low 2412 3.14 30.00 30 36 30.00
2 2417 3.14 30.00 30 36 30.00
3 2422 3.14 30.00 30 36 30.00
Mid 2437 3.14 30.00 30 36 30.00
9 2452 3.14 30.00 30 36 30.00
10 2457 3.14 30.00 30 36 30.00
High 2462 3.14 30.00 30 36 30.00
Duty Cycle CF (dB)l 0.12 Included in Calculations of Corr'd Power
Results
Channel [Frequency | Chain O |Chain 1| Total Power | Margi
Meas Meas | Corr'd Limit
Power Power | Power
(MHz) (dBm) dBm) [ (dBm) | (dBm) (dB)
Low 2412 15.52 15.83 18.81 30.00 |-11.19
2 2417 15.98 156.32 18.79 30.00 |-11.21
3 2422 19.97 20.12 23.18 30.00 -6.82
Mid 2437 20.35 19.98 23.30 30.00 -6.70
9 2452 17.92 18.12 21.15 30.00 -8.85
10 2457 15.61 14.85 18.38 30.00 |-11.62
High 2462 16.12 15.63 19.01 30.00 |-10.99
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

8.4.4. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247

RESULTS

Duty Cycle CF (dB)| 0.12 |Included in Calculations of Corr'd PSD
PSD Results

Channel | Frequency | Chain O | Chain 1 [ Total | Limit |Margin
Meas Meas |Corr'd
(MHz) (dBm) (dBm) PSD
(dBm) | (dBm) | (dB)
Low 2412 -8.29 -8.04 -5.03 8.0 -13.0
2 2417 -7.64 -8.02 -4.70 8.0 -12.7
3 2422 -4.11 -4.14 -0.99 8.0 -9.0
Mid 2437 -3.27 -3.45 -0.23 8.0 -8.2
9 2452 -6.42 -6.42 -3.29 8.0 -11.3
10 2457 -8.19 -8.69 -5.30 8.0 -13.3
High 2462 -7.75 -7.69 -4.59 8.0 -12.6
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PSD, Chain 0

PSD, Chain 0 LOW CH

PSD, Chain 0 CH 2
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PSD, Chain 0 CH 3

PSD, Chain 0 MID CH
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PSD, Chain 0 CH 9

PSD, Chain 0 CH 10
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PSD, Chain 0 HIGH CH
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FCC ID: AARGFMN100

PSD, Chain 1

PSD, Chain 1 LOW CH

PSD, Chain 1 CH 2
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PSD, Chain1 CH 3

PSD, Chain 1 MID CH
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PSD, Chain 1 CH 9

PSD, Chain 1 CH 10
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PSD, Chain 1 HIGH CH
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REPORT NO: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

8.4.5. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)

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, Chain 0

REFERENCE LEVEL Chain 0 MID CH
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LOW CHANNEL BANDEDGE, Chain 0

AUTHORIZED BAND EDGE Chain 0 LOW CH

AUTHORIZED BAND EDGE Chain 0 CH 2
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AUTHORIZED BAND EDGE Chain 0 CH 3

HIGH CHANNEL BANDEDGE, Chain 0

AUTHORIZED BAND EDGE Chain 0 CH 9
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AUTHORIZED BAND EDGE Chain 0 CH 10

AUTHORIZED BAND EDGE Chain 0 HIGH CH
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OUT-OF-BAND EMISSIONS, Chain 0

OUT OF BAND Chain 0 LOW CH

OUT OF BAND Chain 0 CH 2
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OUT OF BAND Chain 0 CH 3

OUT OF BAND Chain 0 MID CH
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OUT OF BAND Chain 0 CH 9

OUT OF BAND Chain 0 CH 10
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OUT OF BAND Chain 0 HIGH CH
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IN-BAND REFERENCE LEVEL, Chain 1

REFERENCE LEVEL Chain 1 MID CH
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LOW CHANNEL BANDEDGE, Chain 1

AUTHORIZED BAND EDGE Chain 1 LOW CH

AUTHORIZED BAND EDGE Chain 1 CH 2
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AUTHORIZED BAND EDGE Chain 1 CH 3

HIGH CHANNEL BANDEDGE, Chain 1

AUTHORIZED BAND EDGE Chain 1 CH 9
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AUTHORIZED BAND EDGE Chain 1 CH 10

AUTHORIZED BAND EDGE Chain 1 HIGH CH
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OUT OF BAND Chain 1 LOW CH

OUT OF BAND Chain 1 CH 2
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OUT OF BAND Chain 1 CH 3

OUT OF BAND Chain 1 MID CH

Page 132 of 282

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: 15U20617-E1V3 DATE: SEPTEMBER 17, 2015
FCC ID: AARGFMN100

OUT OF BAND Chain 1 CH 9

OUT OF BAND Chain 1 CH 10
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OUT OF BAND Chain 1 HIGH CH
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8.5. 802.11n HT40 2TX MODE IN THE 2.4 GHz BAND

8.5.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

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

RESULTS
Channel| Frequency| 6dB BW | 6 dB BW [Minimum
Chain 0 | Chain1 Limit
(MHz) (MHz) (MHz) (MHz)
Low 2422 33.860 33.760 0.5
4 2427 34.164 33.810 0.5
5 2432 33.810 33.860 0.5
Mid 2437 32.640 32.640 0.5
7 2442 33.810 32.540 0.5
8 2447 33.810 33.760 0.5
High 2452 33.860 33.760 0.5
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6 dB BANDWIDTH, Chain 0

6 dB BANDWIDTH Chain 0 LOW CH

6 dB BANDWIDTH Chain 0 CH 4
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6 dB BANDWIDTH Chain 0 CH 5

6 dB BANDWIDTH Chain 0 MID CH
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6 dB BANDWIDTH Chain 0 CH 7

6 dB BANDWIDTH Chain 0 CH 8
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6 dB BANDWIDTH Chain 0 HIGH CH
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6 dB BANDWIDTH, Chain 1

6 dB BANDWIDTH Chain 1 LOW CH

6 dB BANDWIDTH Chain 1 CH 4
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6 dB BANDWIDTH Chain 1 CH 5

6 dB BANDWIDTH Chain 1 MID CH
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REPORT NO: 15U20617-E1V3
FCC ID: AARGFMN100

DATE: SEPTEMBER 17, 2015

8.5.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel | Frequency [99% BW |99% BW
Chain 0 | Chain 1

(MHz) (MHz) | (MHz)
Low 2422 35.9058 | 35.8559
4 2427 35.7391| 35.5484
5 2432 35.7420| 35.6804
Mid 2437 35.8799| 35.7629
7 2442 35.7737| 35.4453
8 2447 35.5520| 35.6437
High 2452 35.7315]| 35.7903
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REPORT NO: 15U20617-E1V3
FCC ID: AARGFMN100

DATE: SEPTEMBER 17, 2015

99% BANDWIDTH, Chain 0

99% BANDWIDTH Chain 0 LOW CH

# Agilent 21:26:53 May 18, 2015

RL

Measure

Ch Freq
Occupied Bandwidth

2.422 GHz

Trig Free

|Huerages: 168

Meas Off

Ref 25 dBm

Atten 38 dB

#Samp

Log
18

Channel Power
‘ Occupied BH

dB/

Offst

19.4

dB

Center 2.422 @88 GHz
#Res BW 750 kHz

Span 72 MHz

#\BH 2.2 MHz #3weep 100 ms (1001 pts)

-

Multi Carrier
Power

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth
35.9058 MHz

114.987 kHz
42,319 MHz*

Occ BH % Pwr
x dB

99.00 ¥
-26.98 dB

Power Stat
CCDF

More
1of 2

99% BANDWIDTH Chain 0 CH 4

- Agilent 23:47:80  Jul 24, 2015

L

| Measure

Ch Freq
Occupied Bandwidth

2.427 GHz

Iﬂverages: 168

Trig Free‘

Meas Off

Ref 20 dBm

Atten 28 dB

#Samp

[
Log !

10 k>

| Channel Power

| Occupied BH

dB/

Offst
184 |

dB

ol

Center 2.427 0@ GHz
#Res BH 750 kHz

Span 38 MHz

#BH 2.2 MHz Sweep 1 ms (1081 pts)

Multi Carrier
Power

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth
35.7391 MHz

132,857 kHz
33.597 MHz*

Occ BH % Pwr 99.08 %
¥ dB -26.08 dB

Power Stat
CCDF

More
1of 2

Page 145 of 282

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: 15U20617-E1V3
FCC ID: AARGFMN100

DATE: SEPTEMBER 17, 2015

99% BANDWIDTH Chain 0 CH 5

- Agilent 11:26:21  Jul 25, 2015

L

|Freq/thanne|

Ch Freq
Occupied Bandwidth

2.432 GHz

Trig Free

Iﬂverages: 168

Center Freq
243200008 GHz

Ref 28 dBm

StartFreq
2.39200088 GHz

Atten 26 dB

#Samp

Log

|
ol
¢

18

StopFreq
247200008 GHz

dB/

Offst

19.4

dB

Center 2.432 8@ GHz
#Res BH 680 kHz

Span 38 MHz

CF Step
2.00000000 MHz
Auto Man

Freq Offset
B.AGEAREEE Hz

#\BH 2 MHz Sweep 1 ms (1001 pts)

Occupied Bandwidth

Transmit Freq Error
% dB Bandwuidth

35.7420 MHz

123.545 kHz
39.354 MHz*

Occ BH % Pwr
% dB

99.00
-26.00 dB

Signal Track

On Off]

99% BANDWIDTH Chain 0 MID CH

% Agilent 21:21:59 May 18, 2015

RL

| Measure

Ch Freq
Occupied Bandwidth

2.437 GHz

Trig Free

[Averages: 180

Ref 25 dBm

Atten 30 oB

#Samp

Log
18

Meas Off

Channel Power

‘ Occupied BH

A

dB/

Offst PR ]

18.4

dB

Center 2,437 000 GHz
#Res BH 750 kHz

Span 72 MHz

#\BH 2.2 MHz #Sneep 108 ms (1001 pts)

‘ Multi Carrier
Power

‘ ACP

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth
35.8799 MHz

132,821 kHz
42,199 MHz:*

Occ BH % Pwr
% dB

99.00 %
-26.80 dB

Power Stat
CCDF

More
1of 2
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REPORT NO: 15U20617-E1V3
FCC ID: AARGFMN100

DATE: SEPTEMBER 17, 2015

99% BANDWIDTH Chain 0 CH 7

% Agilent 11:48:39 Jul 25, 2615 L |Freq/thanne|
- Center Freq
Ch Freq 2.442 GHz Trig Free 5 44200000 GHz
Occupied Bandwidth Iﬂverages: 168 I
StartFreq
240200088 GHz
Ref 2@ dBm Atten 26 dB
#5amp T T I T StopFreq
Log D FRPTT PURVOUY IR I IR 2.48200000 GHz
10 herpei -
dB/ CF Step
Offst £.00000000 MHz
104 [ardusl Wi Buto Man
dB f
I Freq Offset
Center 2.447 B0 Ghz Span 80 MH || 9-00000000 Hz
#Res BH 758 kHz #UBH 2.2 MHz Sweep 1 ms (LBAL prs) |f
- - - - Signal Track
Occupied Bandwidth Occ BW % Pur  99.00 % |0n 0ff
35 7737 MHZ % dB  -26.00 dB
Transmit Freq Error  103.889 kHz
% dB Bandwuidth 39.793 MHz*
|

99% BANDWIDTH Chain 0 CH 8

W@ Agilent 23:57:18  Jul 24, 2815

L

Measure

Ch Freq
Occupied Bandwidth

2.447 GHz

Trig Free

|F|uerages: 108

Meas Off

Ref 28 dBm Atten 26 dB

#Samp

Log

18

Channel Power

Occupied BH

dB/

Offst

19.4

dB

|
Center 2.447 0@ GHz

#Res BH 688 kHz #VBH 2 MHz

Span 88 MHz
Sweep 1 ms (1081 pts)

ACP

Multi Carrier
Power

Occupied Bandwidth
35.5520 MHz

Occ BH % Pwr 99.00 %
% dB -26.00 dB

Power Stat
CCDF

Transmit Freq Error
% «B Bandwidth

191,395 kHz
39.491 MHz*
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REPORT NO: 15U20617-E1V3
FCC ID: AARGFMN100

DATE: SEPTEMBER 17, 2015

99% BANDWIDTH Chain 0 HIGH CH
% Agilent 21:46:29 May 18, 2015

Heasure

Ch Freq 2.452 GHz

Occupied Bandwidth |Huerages: 108

Trlg Free ‘ Meas Off

Channel Power

Ref 25 dBm Atten 30 dB

#Samp T

Occupied BH

Log S P TR e e oo T Y HTT

1@ IR TR

dB/

Offst  PRTRSAT

ACP

19.4

dB

Multi Carrier

Center 2,452 @60 GHz

#Res BH 758 kHz #YBH 2.2 MHz

#Sweep 108 ms (1001 pts)

Power

Span 72 MHz

Occupied Bandwidth
35.7315 MHz

Transmit Freq Error  189.221 kHz
% dB Bandwidth 48543 MHz*

Occ BH % Pwr
% dB

Power Stat
99.08 ¥ CCDF

-26.00 dB

More
1of 2
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REPORT NO: 15U20617-E1V3
FCC ID: AARGFMN100

DATE: SEPTEMBER 17, 2015

99% BANDWIDTH, Chain 1

99% BANDWIDTH Chain 1 LOW CH
s Agllent 21:37:43 May 18, 2015

RL

Measure

Ch Freq
Occupied Bandwidth

2.422 GHz

Trig Free

|Huerages: 168

Meas Off

Ref 25 dBm At

ten 38 dB

| Channel Power

#Samp

Log

18

| ‘ Occupied BH

dB/ [
Offst  [RAlHMAE

19.4

—

ACP

dB

Multi Carrier

Center 2.422 @88 GHz
#Res BW 750 kHz

#YBH 2.2 MHz

Span 72 MHz

#3weep 100 ms (1001 pts)

Power

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth
35.

Occ BH % Pwr

8559 MHz % dB

124.579 kHz
41.262 MHz*

99.00 ¥
-26.98 dB

Power Stat
CCDF

More
1of 2

99% BANDWIDTH Chain 1 CH 4
5 Agilent 90:04:36 Jul 25, 2015

L

| Measure

]

Ch Freq
Occupied Bandwidth

2.427 GHz

Trig Free

Iﬂverages: 168

Meas Off

| Channel Power

Ref 20 dBm

Atten 28 dB

#Samp

Occupied BH

Log

T
[
Ly

18

dB/

Offst

ACP

19.4

dB

Multi Carrier

| [
Center 2.427 0@ GHz
#Res BH 680 kHz

#YBH 2 MHz

Span

Sweep 1 ms (1081 pts)

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth
35.

Occ BH % Pwr
% dB

5484 MHz

97.292 kHz
33.144 MHz*

99.00 ¥
-26.00 dB

Power Stat
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REPORT NO: 15U20617-E1V3
FCC ID: AARGFMN100

DATE: SEPTEMBER 17, 2015

99% BANDWIDTH Chain 1 CH 5
st Agilent 13:23:54 Jul 25, 2615

Ch Freq 2.432 GHz

Occupied Bandwidth |Huerages: 168

Center Freq
Trls Free‘ 243200008 GHz

Freq/thanne

Ref 28 dBm Atten 26 dB

#Samp

Log

StartFreq
2.392008008 GHz
Stop Freq
247200088 GHz

18

dB/

Offst

19.4

d5 IEAA Y

|
Center 2.432 6@ GHz

Span 88 MHz

#Res BH 758 kHz #BH 2.2 MHz Sweep 1 ms (1001 ps)

olf|Buto Man

CF Step
3.00000088 MHz

Freq Offset
B.AGOAREEE Hz

35.6804 MHz

Transmit Freq Error  136.141 kHz
% dB Bandwidth 39.206 MHz*

Occupied Bandwidth Occ BH % Pur

% dB

99.98 ¥
-26.00 dB

Emm—
Signal Track
|0n OFf]

99% BANDWIDTH Chain 1 MID CH
s Agilent 20:25:38 May 18, 2015

RL

| Measure

Ch Freq 2.437 GHz

Trig Free

Occupied Bandwidth |Huerages: 166

]

Meas Off

Ref 25 dBm Atten 30 dB

#Samp

Log
18

Channel Power

Occupied BH

dB/

Offst

18.4
dB

.
w

Center 2,437 000 GHz

Span 72 MHz

+Res BH 758 kHz $VBW 2.2 MHz  #Sveep 108 ms (1881 pts)

Multi Carrier
Power

35.7629 MHz

Transmit Freq Error  106.371 kHz
% dB Bandwidth 48,448 MHz*

Occupied Bandwidth Occ BH % Pur

% dB

99.00 %
-26.80 dB

Power Stat
CCDF

More
1of 2
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