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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: CBF NETWORKS, INC., DBA FASTBACK NETWORKS
2460 N. FIRST STREET, SUITE 200
SAN JOSE, CA 95131, USA

EUT DESCRIPTION: INTELLIGENT BACKHAUL RADIO
MODELS: IBR-1300-NA and IBR-1301-NA
SERIAL NUMBER: Proto 1

DATE TESTED: January 15, 2016 — February 5, 2016

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart E 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:
e
,Z/Jrvwvzef‘ de’ﬁwé m ﬂ‘”r’
FRANCISCO DE ANDA CHRIS XIONG
PROGRAM MANAGER 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 FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2013, FCC KDB 789033, FCC KDB 662911 and FCC 06-
96.

3. FACILITIES AND ACCREDITATION

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 [ ] Chamber F
[ ] Chamber G
X] Chamber H

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
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.

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
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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

Fixed Point-to-Point radio in 5.2GHz unlicensed band with a proprietary communication
management interface Intelligent Backhaul Radio.

The EUT uses 40, 20 and 10 MHz nominal bandwidths with QAM4, QAM16, QAM64, QAM256
modulation. The EUT can be powered by Power over Ethernet (PoE) or AC.

For operation in the U-NII-2C band, EUT drives two cross polarized antennas.

5.2. MANUFACTURER’S DESCRIPTION OF MODEL DIFFERENCES
There are two power options available for the EUT;

The PoE powered model is identified as:
* Model: IBR-1300-NA
* FCC ID: 2AAEH-107

The AC mains powered model is identified as:
* Model: IBR-1301-NA
* FCC ID: 2AAEH-107

5.3. MAXIMUM OUTPUT POWER
The transmitter has a maximum conducted output power as follows:
5.6 GHz BAND
Bandwidth (MHz) | Frequency Range Mode Output Power | Output Power
(MHz) (dBm) (mWw)
5.6 GHz Band, 2TX
Straddle(10Mhz) 5725 FDD 10.43 11.04
10 5480 - 5725 FDD 10.92 12.36
Straddle(20MHz) 5725 FDD 13.00 19.95
20 5485 - 5725 FDD 13.48 22.28
Straddle(40MHz) 5725 FDD 14.63 29.04
40 5495 - 5725 FDD 14.82 30.34
54. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a dipole array antenna, with a maximum gain of 15 dBi.

5.5. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was 1.6.8.

The test utility software used during testing was Tera Term, version 4.76.
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5.6. 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.

All radiated testing was performed with the EUT in normal use orientation.
Based on the baseline scan, the worst-case data rates were:

10MHz bandwidth QAM 4
20MHz bandwidth QAM 4
40MHz bandwidth QAM 4
Data rate 38.4 Msamples/s for all bandwidths.
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5.7.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Laptop Dell Latitude E5420 CN-0OH5TG2-75900-162-0089 A01 N/A
AC/DC Adapter Dell DAP130PE1-00 CN-0JU012-48661-14C-55WB-A04 N/A
POE Tycon TP-POE-HP-56G-FBN 157000258ARC0O0 N/A
/O CABLES
Cable # of identical | Connector Cable
No Port ports Type Cable Type Length (m) Remarks
1 RF Input 1 SMA Shielded 1 To Analyzer
2 Antenna 4 SMA Shielded 1 EUT to switch
3 AC 1 3 Prong |Un-Shielded 1 N/A
4 POE/LAN 1 RJ45 Shielded 20 N/A
5 USB/SERIAL 1 USB/10 pins| Shielded 1.5 USB to Laptop/Serial to EUT
6 AC 1 3-Prong [Un-Shielded 0.5 N/A
7 DC 1 Barrel Un-Shielded 1.5 N/A
8 AC 1 Barrel Un-Shielded 1.5 To EUT
TEST SETUP

The EUT is a P-P outdoor radio used as a stand-alone device. Test software exercised the radio

module.
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SETUP DIAGRAM FOR TESTS

CONDUCTED

Switch
1

AC Source

RADIATED

Antenna/Amp

a . ! Spectrum Analyzer

AC Source

Page 11 of 122

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: 15U21741-E4V1 DATE: February 15, 2016
FCC ID: 2AAEH-107
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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 T No. | Cal Due
Radiated Software UL UL EMC Ver 9.5, July 22, 2014
Conducted Software UL UL EMC Ver 3.9.1, December 28, 2015
Spectrum Analyzer 9kHz - .

Keysight N9S030A PRE0123763 12/09/16
26.5GHz
Antenna, Horn 1-18GHz ETS Lindgren 3117 863 04/10/16
Antenna, Broadband Hybrid, | ¢ ¢ 0 nce JB3 900 04/10/16
30MHz - 2000MHz

. . ASF42-00101800-25-
Amplifier, 1-18GHz Miteq S-42 495 10/22/16
Amplifier, 10KHz-1GHz, 32dB Sonoma 310N 835 06/06/16
Amplifier, 1-8GHz, 35dB Miteq AMF-4D-01000800- 782 10/22/16
30-29P

Spectrum Analyzer, 40GHz Hewlett-Packard 8564E 106 08/14/16
Antenna, Horn 18-26GHz ARA MWH-1826 447 05/12/16
Antenna, Horn 40GHz ARA MWH-2640/B 90 07/28/16
Amplifier, 1-26GHz Keysight 84498 404 06/29/16
Amplifier, 26-40GHz Miteq NSP4000-SP2 88 04/07/16
EMI Test Receiver, 10Hz-7GHz | Rohde & Schwarz ESR7 1436 12/19/16
LISN, Conducted Emissions Fischer FCC-LISN-50/250-25 1310 09/16/16
CISPR-16 2-01-CISPR16
Switch, SP6T Coaxial Switch Keysight 87106C 836 06/26/16
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7. MEASUREMENT METHODS

26 dB Emission BW: KDB 789033 D02 v01rl, Section C.

Conducted Output Power: KDB 789033 D02 v01rl, Section E.2.c (Method SA-1 Alternative).

Power Spectral Density: KDB 789033 D02 v01rl, Section F.

Unwanted emissions in restricted bands: KDB 789033 D02 v01rl, Sections G.3, G.4, G.5, and
G.6.

Unwanted emissions in non-restricted bands: KDB 789033 D02 v01rl, Sections G.3, G.4, and
G.5.

KDB 662911 D01 Multiple Transmitter Output vO02r01

KDB 662911 D02 MIMO with Cross-Polarized Antennas v01
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8. ANTENNA PORT TEST RESULTS

8.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 789033 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)
10MHz BW, 4TX 3.967 4.028 0.985 98.49% 0.00 0.010
20MHz BW, 4TX 3.965 4.028 0.984 98.44% 0.00 0.010
40MHz BW, 4TX 3.965 4.025 0.985 98.51% 0.00 0.010
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DUTY CYCLE PLOTS

10MHz BW, 4TX MODE

BE Keysight Spectrum Analyzer - Swept SA = || (]
RL | RF [s0e bpc | | | SENSE:INT| | ALIGN AUTO  [07:12:17 AM Feb 05, 2016
[Center Freq 5.600000000 GHz | #Avg Type: RMS TR:EE| 3456

PNO: Fast —=— Trig: Free Run | -
IFGain:Low #Atten: 30 dB DeT|P

Frequency

Auto Tune|

Ref Offset 12.6 dB
1L%gEl'div Ref 30.00 dBm

% [

200 CenterFreq|
5.600000000 GHz|

100

000

-10.0
StartFreq
200 5.600000000 GHz|

=300

-0

. Stop Freq|
: 5.600000000 GHz|
-60.0

Center 5.600000000 GHz Span 0 Hz CF Step)|
Res BW 8 MHz #VBW 50 MHz Sweep 5.067 ms (2001 pts) 8.000000 MHz

TRefsal x| v ] FUNCTON ] FUNCTONWDTH puto Man
1 A2 3.967 ms (A) -2.50dB
2 F t 600.4 us 23.32 dBm
A4 4.028 ms (A) -0.07 dB Freq Offset|
F t

600.4 us 23.32dBm 0 Hz|

3
4
5
6
7
8
9

10
11

<

MSG

20MHz BW, 4TX MODE

BE Keysight Spectrum Analyzer - Swept SA = || P[]

RL | RF [soe bc | | | SENSE:INT| | ALIGN AUTO  [07:14:11 AM Feb 05, 2016 Frequenc

enter Freq 5.600000000 GHz | #Avg Type:RMS TRACE[T53 55 5 quency
PNO: Fast —»—~ Trig: Free Run T | VARAAANY
IFGain:Low #Atten: 30 dB DET|P

c

Auto Tune|

Ref Offset 12.5 dB
10 dBidiv__ Ref 30.00 dBm
Log

00 > i y y b Y CenterFreq|
5.600000000 GHz

100

000

-10.0
StartFreq
200 5.600000000 GHz|

-300

-40.0
Stop Freq|

-S0.0
5.600000000 GHz|
Rzulli]

Center 5.600000000 GHz Span 0 Hz CF Step)|
Res BW 8 MHz #VBW 50 MHz Sweep 5.067 ms (2001 pts) 8.000000 MHz

Auto Man
A WobETR sl % ] v | Funcion ] FURCionviom
1 A2 t (A) 3.965 ms (A)

t

F 4915ps .
t (a) 4.028 ms (A) . Freq Offset|
4915us 21.00 dBm 0 Hz
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40MHz BW, 4TX MODE

BM Keysight Spectrum Analyzer - APv3.9.1(L22815)39316, Chamber H

[E=N =

RL | RF [sog bpC | | [ SENSE:INT]

ALIGN AUTO [01:04:42 PMJan 28, 2016

PNO: Fast —»— Trig: FreeRun
IFGain:Low Atten: 28 dB

#Avg Type: RMS TRACE|— 3456

Frequency
TV AR
DErlP

Ref Offset 125 dB
Ref 30.00 dBm

10 dB/div
Log

Auto Tune

200F ‘

I
100 i

Center Freq
5.600000000 GHz

StartFreq|

5.600000000 GHz|

Stop Freq|

5.600000000 GHz|

Center 5.600000000 GHz

Res BW 8 MHz #VBW 50 MHz

1 A2 t (a) 3.965 ms (A)
t 238.1us

t (A) 4.025 ms (A)
t 2381us

w
B>
k.

15.44 dBm

SCo0E~NOO RGN

=
@
©

W wobTRe] X ] v ] rucon

FUNCTION WIDTH

Span 0 Hz
Sweep 5.067 ms (2001 pts)

CF Step|
8.000000 MHz|

Auto Man|
FUNCTION VALUE i

Freq Offset|
0 Hz|
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8.2. 10MHz BW 2TX MODE IN THE 5.6 GHz BAND

8.2.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW
Chain 0 | Chain1
(MHz) (MHz) (MHz)

Low 5480 10.88 10.91
Mid 5600 10.88 10.88
High 5715 10.88 10.91
Straddle| 5725 10.91 10.90
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26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH

BE Keysight Spectrum Analyzer - APv29.1(122815),39316, Chamber H

[E=R ==

L | RF [s0e bpc | | [ SENSE:INT]

ALIGN AUTO [12:08:23 PMJan 23,2016

[Center Freq 5.480000000 GPHNg: e Trig: Free Run
Atten: 18 dB

IFGain:Low

Ref Offset 125 dB

10 dBidiv  Ref 20.00 dBm
Log

#Avg Type: RMS

TRACE[L 03456 Frequency
TYPE| M WA
peT|P

Auto Tune|

Center Freq|

5.480000000 GHz|

StartFreq
5.471500000 GHz|

Stop Freq|
5.488500000 GHz|

CF Step

1.700000 MHz|

Auto Man

Freq Offset|

0 Hz|

Center 5.480000 GHz
#Res BW 160 kHz

MSG

#VBW 470 kHz

Span 17.00 MHz
#Sweep 100.0 ms (1001 pts)

STATUS

26 dB BANDWIDTH, Chain 0 MID CH

BB Keysight Spectrum Analyzer - APv39.1(122815),39316, Chamber H

[N

RF [s0e bC | | | SENSE:INT| |

ALIGN AUTO [10:04:11 AMJan 28, 2016

L
[Center Freq 5.600000000 GPHNg: e Trig: FreeRun
Atten: 18 dB

IFGain:Low

Ref Offset 12.5 dB

10dBidiv. Ref 20.00 dBm
Log

#Avg Type: RMS

TRACE[L 23456 Frequency
TYPE| M WAAAAA
peT|P

Auto Tune|

Center Freq

5.600000000 GHz|

StartFreq
5591500000 GHz|

Stop Freq|
5.608500000 GHz|

CF Step|

1.700000 MHz|

Auto Man

Freq Offset|

0 Hz|

Center 5.600000 GHz
#Res BW 160 kHz

MSG

#VBW 470 kHz

Span 17.00 MHz
#Sweep 100.0 ms (1001 pts)

STATUS
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REPORT NO: 15U21741-E4V1
FCC ID: 2AAEH-107

DATE: February 15, 2016

26 dB BANDWIDTH, Chain 0 HIGH CH

=N

BN Keysight Spectrum Analyzer - APv3.9.1(122815),39316, Chamber H
L | RF [soe bC | | | SENSE:INT] | ALIGN AUTO

[12:26:13 PMJan 23,2016

#Avg Type: RMS
Eenter Freq 5.715000000 GPHNg: ] Trig: Free Run
IFGain:Low Atten: 18 dB

Ref Offset 12.5 dB
E%gBldiv Ref 20.00 dBm

Frequency

Auto Tune|

Center 5.715000 GHz

MSG STATUS

Span 17.00 MHz

#Res BW 160 kHz #VBW 470 kHz #Sweep 100.0 ms (1001 pts)

CenterFreq|
5.715000000 GHz|

StartFreq
5.706500000 GHz

Stop Freq|
5.723500000 GHz

CF Step
1.700000 MHz|
Auto Man

Freq Offset|
0 HZ|

26 dB BANDWIDTH, Chain 0 STRADDLE CH

BB Keysight Spectrum Analyzer - APv39.1(122815),39316, Chamber H

[

RF [soq bpC | | | SENSE:NT| | ALIGN AUTO

|09:57:58 AMJan 29,2016

L]
[Center Freq 5.725000000 GHz | #Avg Type: RMS
PNO: Fast —— Trig: FreeRun
IFGain:Low Atten: 18 dB

Ref Offset 12.5 dB
E%gBldiv Ref 20.00 dBm

Frequency

Auto Tune

Center 5.72500 GHz

MSG STATUS

Span 65.00 MHz

#Res BW 620 kHz #VBW 1.8 MHz #Sweep 100.0 ms (1001 pts)

Center Freq
5.725000000 GHz

StartFreq|
5.692500000 GHz

Stop Freq|
5.757500000 GHz|

CF Step|
6.500000 MHz
Auto Man|

Freq Offset
0 Hz|
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REPORT NO: 15U21741-E4V1
FCC ID: 2AAEH-107

DATE: February 15, 2016

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH

BE Keysight Spectrum Analyzer - APv29.1(122815),39316, Chamber H

[E=R ==

L | RF [s0e bpc | | | SENSE:INT| ALIGN AUTO

[12:16:43 PMJan 23,2016

[Center Freq 5.480000000 GHz #Avg Type: RMS

PNO: Wide —»— 1rig: FreeRun
Atten: 18 dB

IFGain:Low

Ref Offset 125 dB

10 dBidiv  Ref 20.00 dBm
Log

TRACE]

TYPE|M

345

Frequency

DeT|P

Auto Tune|

10.0

Center Freq|
5.480000000 GHz|

StartFreq
5.471500000 GHz|

Stop Freq|
5.488500000 GHz|

CF Step
1.700000 MHz|

Auto Man

Freq Offset|
0 Hz|

Center 5.480000 GHz
#Res BW 160 kHz

MSG

#VBW 470 kHz

Span 17.00 MHz
#Sweep 100.0 ms (1001 pts)

STATUS

26 dB BANDWIDTH, Chain 1 MID CH

BY. Keysight Spectrum Analyzer - APv3.9.1(122815),39316, Chamber H

[ = =

RF [s0Q bC | | | SENSE:INT] | ALIGN AUTO

[10:09:37 AMJan 28, 2016

[
[Center Freq 5.600000000 GHz #Avg Type: RMS

PNO: Wide —»— 1rig: FreeRun
Atten: 18 dB

IFGain:Low

Ref Offset 12.5 dB

10dBidiv  Ref 20.00 dBm
Log

RACE|
TYPE|M

56

Frequency

DeT|P

Auto Tune

Center Freq|
5.600000000 GHz|

StartFreq|
5591500000 GHz

Stop Freq|
5.608500000 GHz

CF Step|
1.700000 MHz|

Auto Man|

Freq Offset|
0 Hz|

Center 5.600000 GHz
#Res BW 160 kHz

MSG

#VBW 470 kHz

Span 17.00 MHz
#Sweep 100.0 ms (1001 pts)

STATUS
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REPORT NO: 15U21741-E4V1
FCC ID: 2AAEH-107

DATE: February 15, 2016

26 dB BANDWIDTH, Chain 1 HIGH CH

Keysight Spectrum Analyzer - APv3.9.1(122815),39316, Chamber H

=N

SENSE:INT|

| ALIGN AUTO __ [12:33:31 PMJan 23,2016

BE
L RF [soa bc |

[
[Center Freq 5.715000000 GHz .
PNO: Wide —+— 1rig: FreeRun
IFGain:Low Atten: 18 dB

#AV

Ref Offset 12.5 dB

10dBidiv  Ref 20.00 dBm
Log

g Type:RMS Frequency

Auto Tune|

CenterFreq|

5.715000000 GHz

StartFreq
5.706500000 GHz

Stop Freq|
5.723500000 GHz

CF Step

1.700000 MHz|

Auto Man

Freq Offset|

0 Hz|

Center 5.715000 GHz
#Res BW 160 kHz

MSG

#VBW 470 kHz

Span 17.00 MHz
#Sweep 100.0 ms (1001 pts)

STATUS

26 dB BANDWIDTH, Chain 1 STRADDLE CH

BE Keysight Spectrum Analyzer - APv2.9.1(122815) 39316, Chamber H

[E=R ==

RF [s00 bpC | | SENSE:INT|

| ALTGN AUTO  [09:20:11 AMJan 28,2016

I
q 5.725000000 GHz

PNO: Wide —— 1rig: Free Run
IFGain:Low Atten: 18 dB

L
[Center Fre

Ref Offset 12.5 dB

10dBidiv. Ref 20.00 dBm
Log

#Avg Type: RMS

TRACE[1 2345 Frequency
TYPE| M WAARAA?
peT|P

6

Auto Tune|

Center Freq|

5.725000000 GHz|

StartFreq
5.716500000 GHz|

Stop Freq|
5.733500000 GHz|

CF Step|

1.700000 MHz|

Auto Man

Freq Offset|

0 Hz|

Center 5.725000 GHz
#Res BW 160 kHz

MSG

#VBW 470 kHz

Span 17.00 MHz
#Sweep 100.0 ms (1001 pts)

STATUS

Page 22

of 122

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA

FORM NO: CCSUP4701J

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: 15U21741-E4V1 DATE: February 15, 2016
FCC ID: 2AAEH-107

8.2.2. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (2)

For the band 5.47-5.725 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the maximum power spectral density shall not exceed
11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated and the antenna gain is the same for each chain. The
directional gain is equal to the antenna gain.

Chain O | Chain 1 | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
15.00 15.00 15.00
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REPORT NO: 15U21741-E4V1

DATE: February 15, 2016
FCC ID: 2AAEH-107

RESULTS

Bandwidth, Antenna Gain and Limits

Channel | Frequency Min Directional [ Directional Power PSD
26 dB Gain Gain Limit Limit
BW for Power for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm)
Low 5480 10.88 15.00 15.00 12.37 2.00
Mid 5600 10.88 15.00 15.00 12.37 2.00
High 5715 10.88 15.00 15.00 12.37 2.00
Straddle 5725 10.90 15.00 15.00 12.37 2.00
Duty Cycle CF (dB)| 0.00 Included in Calculations of Corr'd Power & PSD
Output Power Results
Channel | Frequency | Chain O Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5480 7.85 7.97 10.92 12.37 -1.45
Mid 5600 7.60 8.08 10.86 12.37 -1.51
High 5715 7.70 7.91 10.82 12.37 -1.55
Straddle 5725 7.10 7.72 10.43 12.37 -1.94
PSD Results
Channel | Frequency | Chain O Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5480 -1.19 -1.14 1.84 2.00 -0.16
Mid 5600 -1.47 -0.89 1.84 2.00 -0.16
High 5715 -1.35 -1.20 1.74 2.00 -0.26
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REPORT NO: 15U21741-E4V1
FCC ID: 2AAEH-107

DATE: February 15, 2016

OUTPUT POWER AND PSD, Chain 0

OUTPUT POWER AND PSD, Chain 0 LOW CH

B KEys\ghtSthmm Ana\yzer APv3.9.1(122815)39316, Chamber H

[E=RE ==

[s00 bC |

| SENSE:INT] | ALIGN AUTO  [12:14:11 PMJan 23, 2016

|
Eenter Freq 5 480000000 GHz

PNO: Wide —— 11ig: Free Run

IFGain:Low

#Avg Type: RMS TRACE|

:56

Frequency

Avg|Hold: 100/100 TYPE|A ¥

Atten: 18 dB peTlA

Ref Offset 12.5 dB

10 dBidiv__ Ref 20.00 dBm
Log

Auto Tune|

100

0.00

-ioa

Center Freq|
5.480000000 GHz

=200

=300

-400

StartFreq
5471750000 GHz|

-S00

B0

-0a

Stop Freq|
5.488250000 GHz|

Center 5.480000 GHz
#Res BW 1.0 MHz

N
ZzZZ

RO EW

#VBW 3.0 MHz*

—_
5.480 00 GHz
5.479 2410 GHz

Span 16.50 MHz
Sweep 20.00 ms (1001 pts)

-1.342 dBm Band Power
-1.192dBm

1 .88 MHz

[Auto

CF Step|
1.650000 MHz|
Man

Freq Offset|
0 Hz|

OUTPUT POWER AND PSD, Chain 0 MID CH

B KEys\ghtSthmm Ana\yzer APv3.9.1(122815)39316, Chamber H

[E=RE ==

[s00 bC |

| SENSE:INT] | ALIGN AUTO  [10:06:51 AMJan 28, 2016

|
Eenter Freq 5 600000000 GHz

PNO: Wide —— 11ig: Free Run

IFGain:Low

#Avg Type: RMS TRACE| 3456

Frequency

Avg|[Hold: 100/100 TYPE|A ¥

Atten: 20 dB peTlA

Ref Offset 12.5 dB

10 dBidiv__ Ref 22.00 dBm
Log

Auto Tune|

120

200

-5.00

-180

230

=380

Center Freq|
5.600000000 GHz

StartFreq
5591750000 GHz|

-48.0

580

B30

Center 5.600000 GHz
#Res BW 1.0 MHz

N
ZzZZ

RO EW

#VBW 3.0 MHz*

—_
-1.697 dBm Band Power
-1.465 dBm

5.600 00 GHz
5.599 290 5 GHz

Span 16.50 MHz
Sweep 20.00 ms (1001 pts)

Stop Freq|
5.608250000 GHz|

[Auto

CF Step|
1.650000 MHz|
Man

1 .88 MHz

Freq Offset|
0 Hz|
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REPORT NO: 15U21741-E4V1
FCC ID: 2AAEH-107

DATE: February 15, 2016

OUTPUT POWER AND PSD, Chain 0 HIGH CH

BM. Keysight Spectrum Analyzer - APv3.9.1(122815),39316, Chamber H

[ =l =

RF |soe b | |

| SENSE:INT|

| ALIGN AUTO  [12:28:04 PMJan 23, 2016

L]
[Center Freq 5.715000000 GHz

PNO: Wide —+— 11
IFGain:Low

g: Free Run

Atten: 18 dB

Frequency

#Avg Type: RMS TRACE]| 56
Avg|Hold: 100/100 WYY

Ref Offset 12.5 dB
Ref 20.00 dBm

Auto Tune|

10 dB/div
Log

100

CenterFreq|

0.00

=

5.715000000 GHz|

-0a

=200

-300

StartFreq

-00

5.706750000 GHz|

500

600

Stop Freq|

-na

5.723250000 GHz|

Center 5.715000 GHz

#Res BW 1.0 MHz #VBW 3.0

X

5.715 00 GHz
5.714 455 5 GHz

_CoVweNONEWRN
ZzZZ

=
@
©

v

MHz*

-
-1.746 dBm Band Power
-1.346 dBm

Span 16.50 MHz
Sweep 20.00 ms (1001 pts)

CF Step
1.650000 MHz|

Auto Man

10.88 MHz 7.701 dB|

Freq Offset|
0 Hz|

OUTPUT POWER AND PSD, Chain 0 STRADDLE CH

[ =N

BN Keysight Spectrum Analyzer - APv3.9.1(122815),39316, Chamber H
L | RF [s0e bc |

[ SENSE:INT]

[ ALIGN AUTO [09:13:02 AMJan 29, 2016

[Center Freq 5.725000000 GHz

IFGain:Low

PNO: Wide —»— 1rig: Free Run
Atten: 20 dB

#Avg Type: RMS Frequency

AvglHold: 100/100

TRACE 3456
TYPE| A ¥ ki
DET|A

Ref Offset 12.6 dB
Ref 22.00 dBm

Auto Tune|

10 dBldiv
Log

120

Center Freq

200
-5.00

5.725000000 GHz|

-18.0

-28.0

StartFreq|

-38.0

5.716750000 GHz|

480

-58.0

Stop Freq|

a0

5.733250000 GHz|

Center 5.725000 GHz

#Res BW 1.0 MHz #VBW 3.0

5.725 00 GHz
5.725346 5 GHz

Com~NMmTMpwW

=
@
o]

MHz*

FUNCTION DT -
-2.261 dBm Band Power
-1.965 dBm

Span 16.50 MHz
Sweep 20.00 ms (1001 pts)

CF Step
1.650000 MHz|

[Auto Man

10.91 MHz 7.098 dB|

Freq Offset|
0 Hz|
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REPORT NO: 15U21741-E4V1 DATE: February 15, 2016
FCC ID: 2AAEH-107

OUTPUT POWER AND PSD, Chain 1

OUTPUT POWER AND PSD, Chain 1 LOW CH

B KEys\ghtSthrumAna\yzer APv3.9.1(122815),39316, Chamber H B =
[s00 bC | | | SENSE:INT] | ALIGN AUTO  [12:22:07 PMJan 23, 2016

|
Eenter Freq 5 480000000 GHz #Avg Type: RMS TRACE[T 53 15 6 Frequency
PNO: Wide —— 1rig: Free Run Avg|[Hold: 100/100 TYPE|A ¥
IFGain:Low Atten: 18 dB DET|A

Auto Tune|
Ref Offset 12.5 dB
1L%gBJ'div Ref 20.00 dBm

100

Center Freq|
0.00 5.480000000 GHz
-ioa

=200

StartFreq

300 5.471750000 GHz

-400

-50.0
. Stop Freq|
5.488250000 GHz|

-0a

Center 5.480000 GHz Span 16.50 MHz CF Step|
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 20.00 ms (1001 pts) 1.650000 MHz|

[Auto Man|
—_
5.480 00 GHz -1.311 dBm Band Power 1 .91 MHz
5.480330 0 GHz -1.139 dBm

Freq Offset|
0 Hz|

OUTPUT POWER AND PSD, Chain 1 MID CH

3 Keys\ghtSpectrumAna\yzer APv3.9.1(122815),39316, ChamberH o[- ]
[soe bC | | SENSE:NT| | ALIGN AUTO  [10:12:01 AMJan 28, 2016

|
ﬁenter Freq 5 600000000 GHz #Avg Type: RMS TRACE] 56 Frequency
PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100 TYPE|A ¥

IFGain:Low Atten: 20 dB DET|A

Auto Tune

Ref Offset 12.5 dB

1Lo de/div. Ref 22.00 dBm
og

120

CenterFreq|
200 5.600000000 GHz|
-5.00

-180

StartFreq

280 5681750000 GHz|

380

-48.0

Stop Freq|
5.608250000 GHz|

580

B30

Center 5.600000 GHz Span 16.50 MHz CF Step|
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 20.00 ms (1001 pts) 1.650000 MHz|
uto

Man
[woneTRgscll X [ v ] FUNCIon ] FUNCTIONwWDIR] _Funcronvae B
1 N f 5.600 00 GHz -1.134dBm Band Power 10.88 MHz 8.082 dB
f 5.509 802 0 GHz -0.887 dBm

N
=z

Freq Offset|
0 Hz|

Cocvm~NOORW

=
@
2]
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REPORT NO: 15U21741-E4V1

FCC ID: 2AAEH-107

DATE: February 15, 2016

OUTPUT POWER AND PSD, Chain 1 HIGH CH

3 Kays\ghtSpE:trum Analyzer - APv3.9.1(122815) 29216, Chamber H

[N

RF

| s00

pc |

| SENSE:INT| |

ALIGN AUTO [12:36:18 PMJan 23, 2016

|
Eenter Freq 5.715000000 GHz

PNO: Wide —=— 1rig: Free Run

IFGain:Low

#Avg Type: RMS
AvglHold: 100/100

Atten: 18 dB

TRACE| 3i56
TYPE|A ¥

Frequency

DET|A

10 dBldiv
Log

Ref Offset 12.5 dB
Ref 20.00 dBm

Auto Tune

100

0.00

-0a

CenterFreq|
5.715000000 GHz|

200

=300

-400

StartFreq
5.706750000 GHz|

-S00

Ralli]

-0a

Stop Freq|
5.723250000 GHz|

1 N

Som~onnwn
=z

=
@
]

f
f

Center 5.715000 GHz
#Res BW 1.0 MHz

WA MoDHTRC[SC] X 1 v ] FUncron

#VBW 3.0 MHz*

5.715 00 GHz
5.7151320GHz

-1.261 dBm  Band Power
-1.198 dBm

Span 16.50 MHz
Sweep 20.00 ms (1001 pts)

[Auto

CF Step|
1.650000 MHz|

Man|

10.91 MHz 7.913dB

Freq Offset|

0 Hz|

OUTPUT POWER AND PSD, Chain 1 STRADDLE CH

[ =N

RF

[s02

DC [

[ SENSE:INT] [

ALIGN AUTO  [09:24:08 AMJan 29, 2016

E Keysight Spectrum Analyzer - APv3.9.1(122815)39316, Chamber H
S

pan 16.5000000 MHz

PNO: Wide —»— 1rig: Free Run

IFGain:Low

#Avg Type: RMS
Avg|Hold: 100/100

Atten: 20 dB

Span

TRACE| 3456
TYPE| A AR

DET|A

10 dBldiv
Log

Ref Offset 12.6 dB
Ref 22.00 dBm

16.5000000 MHz|

Span|

120

200

-5.00

-18.0

-28.0

-38.0

Full Span|

480

-58.0

a0

Zero Span|

Som~onbwn
z

=
@
o]

1

Center 5.725000 GHz
#Res BW 1.0 MHz

eSS A 11 = AT

#VBW 3.0 MHz*

5.725 00 GHz
5.7237295GHz

-1.524 dBm  Band Power
-1.319dBm

Span 16.50 MHz
Sweep 20.00 ms (1001 pts)

Last Span

10.90 MHz 7721 dB

On

Signal Track
(Span Zoom)

off
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REPORT NO: 15U21741-E4V1
FCC ID: 2AAEH-107

DATE: February 15, 2016

8.2.3. STRADDLE CHANNEL RESULTS

UNII-2C BAND
Bandwidth and Antenna Gain
Frequency Min Directional | Directional
26 dB Gain Gain
BW for Power for PPSD
(MHz) (MHz) (dBi) (dBi)
5725 5.45 15.00 15.00
Limits
Frequency FCC PPSD
Power Limit
Limit
(MHz) (dBm) (dBm)
5725 9.36 2.00

| Duty Cycle CF (dB)|  0.00

|Inc|uded in Calculations of Corr'd Power & PPSD

Output Power Results

Frequency | Chain O Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
5725 4.59 5.23 7.93 9.36 -1.43
PPSD Results
Frequency | Chain O Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
5725 -1.71 -1.07 1.63 2.00 -0.37
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REPORT NO: 15U21741-E4V1 DATE: February 15, 2016
FCC ID: 2AAEH-107

OUTPUT POWER AND PSD, Chain 0 CH 5725 UNII-2C

MM Keysight Spectrum Analyzer - APv3.9.1(122815) 39316, Chamber H (= =
RL | RF [s00 bC | | | SENSE:INT] | ALIGN AUTO  [10:20:44 AMJan 29, 2016
[Center Freq 5.722276000 GHz ) #Avg Type: RMS TRACE[T 034 5 ¢ Frequency
PNO: Wide —— 11ig: Free Run Avg|Hold: 100/100 TYPE|A WA
IFGain:Low Atten: 20 dB DET|A

Auto Tune|
Ref Offset 12.5 dB

10 dBidiv. - Ref 22.00 dBm
Log

120 Center Freq|
5.722278000 GHz

200

-5.00

StartFreq
5718276000 GHz|
-18.0

Stop Freq|
5.726276000 GHz|

CF Step|
800.000 kHz|
[Auto Man|

Freq Offset|
Center 5.722276 GHz Span 8.000 MHz 0 H2]
#Res BW 1.0 MIHz #VBW 3.0 MHz* Sweep 20.00 ms (1001 pts)
B
1 N f

5.722 532 GHz -2.227 dBm  Band Power 5.449 MHz 4.589 dB|
2 N f 5.725 164 GHz -1.711 dBm
3

OUTPUT POWER AND PSD, Chain 1 CH 5725 UNII-2C

BE Keysight Spectrum Analyzer - APv3.9.1(122815) 39316, Chamber H (= =
RL | RF [s0e bC | | | SENSE:INT| | ALIGN AUTO  [10:44:52 AMJan 29, 2016
#Avg Type: RMS TRACE[[ 2345 Frequency
PNO: Wide —— 1rig: Free Run Avg|Hold: 100/100 TYPE[A v

IFGain:Low Atten: 20 dB DET|A

Auto Tune|
Ref Offset 12.5 dB

10 dBidiv. Ref 22.00 dBm
Log

Center Freq|
5.722532000 GHz

StartFreq
5.718532000 GHz|

Stop Freq|
5.726532000 GHz|

CF Step|
800.000 kHz|
[Auto Man|

Freq Offset|
Center 5.722532 GHz Span 8.000 MHz 0Hz
#Res BW 1.0 MIHz #VBW 3.0 MHz* Sweep 20.00 ms (1001 pts)
FUNCTION VALUE

1 N f

5.722 532 GHz -1.502dBm Band Power 5.449 MHz 5.225 dBl
2 N f 5.723 684 GHz -1.070 dBm
3

i

(]
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REPORT NO: 15U21741-E4V1

DATE: February 15, 2016

FCC ID: 2AAEH-107

UNII-3 BAND
Bandwidth and Antenna Gain
Frequency Min Directional Directional
26 dB Gain Gain
BW for Power for PPSD
(MHz) (MHz) (dBi) (dBi)
5725 5.45 15.00 15.00
Limits
Frequency FCC FCC
Power PPSD
Limit Limit
(MHz) (dBm) (dBm)
5725 30.00 30.00
| Duty Cycle CF (dB)| 0.00 |Inc|uded in Calculations of Corr'd Power & PPSD
Output Power Results
Frequency Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
5725 4.35 491 7.65 30.00 -22.35
PPSD Results
Frequency | Chain O Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
5725 -4.48 -4.02 -1.23 30.00 -31.23
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REPORT NO: 15U21741-E4V1 DATE: February 15, 2016
FCC ID: 2AAEH-107

OUTPUT POWER, Chain 0 CH 5725 UNII-3

BE. Keysight Spectrum Analyzer - APv3.9.1(122815)39316, Chamber H =

RL | RF [s0n b | | | SENSE:INT] | ALIGN AUTO  [10:43:12 AMJan 28, 2016 Frequenc

[Center Freq 5.727724000 GHz ) #Avg Type: RMS TRACE[T 3 q Y
PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100

IFGain:Low Atten: 20 dB DET|A

Auto Tune

Ref Offset 12.5 dB

1Lo deidiv.  Ref 22.00 dBm
og

CenterFreq|
5.727724000 GHz|

120

StartFreq
5.723724000 GHz|

Stop Freq|
5.731724000 GHz|

CF Step
800.000 kHz
Auto Man

Freq Offset|

Center 5.727724 GHz Span 8.000 MHz 0Hz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 20.00 ms (1001 pts)

FONCTION DT -
5727 724 GHz -2.079dBm Band Power 5.449 MHz 4.349 dB

PSD, Chain 1 CH 5725 UNII-3

BM. Keysight Spectrum Analyzer - APv3.9.1(122815)39316, Chamber H o | ]

RL | RF |[soe b | | | SENSE:INT] | ALIGN AUTO  [10:41:20 AMJan 28, 2016 Frequenc

[Center Freq 5.727724000 GHz ) #Avg Type: RMS TRACE[T S quency
PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100

IFGain:Low Atten: 20 dB DET|A

Auto Tune|

Ref Offset 12.5 dB

1Lo de/div.  Ref 22,00 dBm
og

CenterFreq|
5.727724000 GHz|

120

StartFreq
5.723724000 GHz|

Stop Freq|
5.731724000 GHz|

CF Step
800.000 kHz
Auto Man

Freq Offset|

Center 5.727724 GHz Span 8.000 MHz 0Hz
#Res BW 510 kHz #/BW 1.5 MHz* Sweep 20.00 ms (1001 pts)

[wooaTrdesc] X | v | FOwcTon ] runcronwom] U
f 5.727 724 GHz -4.888 dBm Band Power 5.449 MHz 4.370dB
f 5.726 204 GHz -4.478 dBm

i

Page 32 of 122

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: 15U21741-E4V1
FCC ID: 2AAEH-107

DATE: February 15, 2016

OUTPUT POWER, Chain 1 CH 5725 UNII-3

M Keysight Spectrum Analyzer - APv3.9.1(122815),39316, Chamber H ==
RL | RF [soe pc | | | SENSE:INT] | ALIGN AUTO _ [10:37:36 AMJan 29, 2016 F
Center Freq 5.727724000 GHz ] #Avg Type: RMS TRaGE[03 15 5 requency
PNO: Wide -—»— 1rig: FreeRun Avg|Hold: 100/100 TYPEIA WARAAY
IFGain:Low Atten: 20 dB DET|A
Auto Tune
Ref Offset 125 dB
10dBidiv  Ref 22.00 dBm
Log
o0 Center Freq
5.727724000 GHz
200
-8.00 StartFreq,
5.723724000 GHz
-18.0
e Stop Freq|
50 5.731724000 GHz
80 CF Step
800.000 kHz
a0 Auto Man
880
Freq Offset,
Center 5.727724 GHz Span 8.000 MHz 0Hz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 20.00 ms (1001 pts)
| S I R e S— i
1 N f 5727 724 GHz -1.680 dBm Band Power 5.449 MHz 4913 dB
2
3 =
« =
[MSG STATUS

PSD, Chain 1 CH 5725 UNII-3

Keysight Spectrum Analyzer - APv3.9.1(122815)39316, Chamber H

=R

RL | RF [soe bc |

| SENSE:INT] |

ALIGN AUTO

‘1!]‘39‘59 AMJan 29, 2016
Frequency

E
[Center Freq 5.727724000 GHz

IFGain:Low

PNO: Wide —»— 1rig: FreeRun

#Avg Type: RMS
Avg|Hold: 100/100

Atten: 20 dB

TRACE 3456
TYPE| A WA
DET|A

Auto Tune|

Ref Offset 12.6 dB
Ref 22.00 dBm

10 dBldiv
Log

Center Freq

5.727724000 GHz|

StartFreq|

5.723724000 GHz|

Stop Freq|
5.731724000 GHz

CF Step
800.000 kHz
Man

[Auto

Freq Offset|

Center 5.727724 GHz
#Res BW 510 kHz

5.727 724 GHz
5.725724 GHz

#VBW 1.5 MHz*

-4.384dBm Band Power
-4.017 dBm

0 Hz|

Span 8.000 MHz
Sweep 20.00 ms (1001 pts)

FUN
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REPORT NO: 15U21741-E4V1 DATE: February 15, 2016
FCC ID: 2AAEH-107

8.2.4. CONDUCTED BANDEDGE

LIMITS

FCC 8§15.205 and 815.209
PART 15, SUBPART E

Radiated LIMIT:
(3) For transmitters operating in the 5.47-5.725 GHz band: All emissions outside of the
5.47-5.725 GHz band shall not exceed an e.i.r.p. of =27 dBm/MHz.

KDB 789033 D02 General UNII Test Procedures New Rules v01, Section Il, G5, G6

Conducted measurements are being used to demonstrate compliance with the spurious limits in
the restricted band (all other spurious emissions are measured using the radiated test method with the
antennas connected). The limits are 54 dBuV/m average and 74 dBuV/m peak, which are equivalent to
eirp of -41.2 dBm and -21.2 dBm respectively. The plots include an offset to account for the EUT antenna
gain and external attenuation between EUT antenna port and spectrum analyzer. As the two antenna
chains feed cross polarized antennas with un- correlated signals the two chains are treated independently
and the emissions do not need to be summed.
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REPORT NO: 15U21741-E4V1
FCC ID: 2AAEH-107

DATE: February 15, 2016

RESULTS

LOW CHANNEL BANDEDGE, Chain 0

AUTHORIZED BAND EDGE Chain 0 LOW PEAK

Keysight Spectrum Analyzer - Swept SA

=N

RL__ [ R [s00 obcC | [ [ SENSE:INT]

ALIGN AUTO [09:39:25 AMJan 22, 2016

;

PNO: Fast —»— 1rig: Free Run
IFGain:Low #Atten: 8 dB

Ref Offset 275 dB

10dBidiv. Ref 0.00 dBm
Log

#Avg Type: RMS
Avg[Hold: 1001100

TRACE[; 53456 Frequency
TYPE| M WA

DeT|P

Auto Tune|

-100

Center Freq

-200

5.410000000 GHz|

-300

StartFreq
5.350000000 GHz

-400

-500

Stop Freq|
5.470000000 GHz

-600

CF Step|

-700

12.000000 MHz
[Auto Man

-800

Freq Offset]

0 Hz|

Start 5.35000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz

Stop 5.47000 GHz
Sweep 1.000 ms (1001 pts)

STATUS

AUTHORIZED BAND EDGE Chain 0 LOW AVERAGE

M Keysight Spectrum Analyzer - Swept 54

[N

RL | RF [s00 pc | |

| SENSE:INT| |

ALIGN AUTO [09:38:48 AMJan 22, 2016

PNO: Fast —— 1rig: Free Run
IFGain:Low #Atten: 8 dB

Ref Offset 27 .6 ¢B

10dBidiv Ref 0.00 dBm
Log

#Avg Type: RMS TRACE| 3456
Avg|Hold: 100/100

Frequency
TYPE|A ¥AAAAAAH
DET|A

Auto Tune

CenterFreq|

5.410000000 GHz

StartFreq
5.350000000 GHz|

Stop Freq|
5.470000000 GHz|

CF Step|

12.000000 MHz|
[Auto Man|

Freq Offset|

0 Hz|

Start 5.35000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

Stop 5.47000 GHz
Sweep 1.000 ms (1001 pts)

STATUS
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REPORT NO: 15U21741-E4V1 DATE: February 15, 2016
FCC ID: 2AAEH-107

HIGH CHANNEL BANDEDGE, Chain 0

AUTHORIZED BAND EDGE Chain 0 HIGH 1 PEAK

BN Keysight Spectrum Analyzer - Swept SA (=
RL | RF [soe Dc [ | | SENSE:INT] | ALIGN AUTO _[09:45:55 AMJan 22, 2016
’7 #Avg Type: RMS TRACEF 3456 Frequency
PNO: Fast —»~ 1rig: FreeRun Avg|Hold: 100/100 R ‘
IFGain:Low #Atten: 8 dB DET|P
Auto Tune
Ref Offset 27.5 dB
10dBidiv. Ref 0.00 dBm
Log
Center Freq
-10.0 5.775000000 GHz|
-200
StartFreq|
0o 5.725000000 GHz|
e Stop Freq|
5.825000000 GHz|
500
o CF Step|
10.000000 MHz
[Auto Man
700
Freq Offset|
-80.0
0 Hz|
900
Start 5.72500 GHz Stop 5.82500 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
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REPORT NO: 15U21741-E4V1
FCC ID: 2AAEH-107

DATE: February 15, 2016

LOW CHANNEL BANDEDGE, Chain 1

AUTHORIZED BAND EDGE Chain 1 LOW PEAK

BN Keysight Spectrum Analyzer - Swept SA (=
RL | RF [soe Dc [ | | SENSE:INT] | ALIGN AUTO _[09:40:09 AMJan 22, 2016
’7 #Avg Type: RMS TRACEF 3456 Frequency
PNO: Fast —»~ 1rig: FreeRun Avg|Hold: 100/100 R ‘
IFGain:Low #Atten: 8 dB DET|P
Auto Tune
Ref Offset 27.5 dB
10dBidiv. Ref 0.00 dBm
Log
Center Freq
-10.0 5.410000000 GHz|
-200
StartFreq|
0o 5.350000000 GHz|
e Stop Freq|
5.470000000 GHz|
500
o CF Step|
12.000000 MHz
[Auto Man
700
Freq Offset|
-80.0
0 Hz|
900
Start 5.35000 GHz Stop 5.47000 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS

AUTHORIZED BAND EDGE Chain 1 LOW AVERAGE

M. Keysight Spectrum Analyzer - Swept 54
RL | RF [500 poc | |

[E=RE ==

Frequency

| SENSE:INT] | ALIGN AUTO  |09:41:36 AMJan 22, 2016
#Avg Type: RMS TRACE| 3456
PNO: Fast —— 1rig: Free Run Avg[Hold: 1001100 TYPE|A ¥ARAAAY

IFGain:Low #Atten: 8dB DET|A

Auto Tune|
Ref Offset 27.5 dB
Ref 0.00 dBm

10 dBidiv
Log

Center Freq|
5.410000000 GHz

StartFreq
5.350000000 GHz|

Stop Freq|
5.470000000 GHz|

CF Step|
12.000000 MHz|
[Auto Man|

Freq Offset|
0 Hz|

Start 5.35000 GHz
#Res BW 1.0 MHz

Stop 5.47000 GHz
Sweep 1.000 ms (1001 pts)

(] STATUS

#VBW 3.0 MHz*
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REPORT NO: 15U21741-E4V1 DATE: February 15, 2016
FCC ID: 2AAEH-107

HIGH CHANNEL BANDEDGE, Chain 1

AUTHORIZED BAND EDGE Chain 1 HIGH PEAK

BN Keysight Spectrum Analyzer - Swept SA (=
RL | RF [soe Dc [ | | SENSE:INT] | ALIGN AUTO  [09:44:45 AMJan 22, 2016
’7 #Avg Type: RMS TRACEF 3456 Frequency
PNO: Fast —»~ 1rig: FreeRun Avg|Hold: 100/100 R ‘
IFGain:Low #Atten: 8 dB DET|P
Auto Tune
Ref Offset 27.5 dB
10dBidiv. Ref 0.00 dBm
Log
Center Freq
-10.0 5.775000000 GHz|
-200
StartFreq|
0o 5.725000000 GHz|
e Stop Freq|
5.825000000 GHz|
500
o CF Step|
10.000000 MHz
[Auto Man
700
Freq Offset|
-80.0
0 Hz|
900
Start 5.72500 GHz Stop 5.82500 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
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REPORT NO: 15U21741-E4V1 DATE: February 15, 2016
FCC ID: 2AAEH-107

8.3. 20MHz BW 2TX MODE IN THE 5.6 GHz BAND

8.3.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW
Chain 0 | Chain1
(MHz) (MHz) (MHz)

Low 5485 21.58 21.65
Mid 5600 21.62 21.68
High 5710 21.62 21.62
Straddle| 5725 21.62 21.65
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REPORT NO: 15U21741-E4V1
FCC ID: 2AAEH-107

DATE: February 15, 2016

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH

BE Keysight Spectrum Analyzer - APv3.9.1(122815) 39316, Chamber H

[E=RE ==

RF [s00 bC | | | SENSE:INT] | ALIGN AUTO

|09:35:06 AMJan 23, 2016

L
[Center Freq 5.485000000 GHz #Avg Type: RMS

PNO: Wide —— 1rig: Free Run
Atten: 18 dB

IFGain:Low

Ref Offset 125 dB
Ref 20.00 dBm

TRACE[{ 2345
TYPE| M A

Frequency

DeT|P

Auto Tune|

10 dBidiv
Log

Center 5.48500 GHz
#Res BW 330 kHz

(]

#VBW 1.0 MHz

STATUS

Span 33.00 MHz

#Sweep 100.0 ms (1001 pts)

Center Freq|
5.485000000 GHz

StartFreq
5.468500000 GHz|

Stop Freq|
5.501500000 GHz|

CF Step|
3.300000 MHz|

[Auto Man|

Freq Offset|
0 Hz|

26 dB BANDWIDTH, Chain 0 MID CH

BE. Keysight Spectrum Analyzer - APv3.9.1(122815)39316, Chamber H

[E=E =

RF [soe bC | | | SENSE:NT| | ALIGN AUTO

[11:56:30 AMJan 28, 2016

L
[Center Freq 5.600000000 GHz #Avg Type: RMS

PNO: Wide —»—
IFGain:Low

Trig: Free Run
Atten: 18 dB

Ref Offset 125 dB

10dBidiv Ref 20.00 dBm
Log

56

Frequency

Auto Tune

Center 5.60000 GHz
#Res BW 330 kHz

MSG

#VBW 1.0 MHz

STATUS

Span 33.00 MHz

#Sweep 100.0 ms (1001 pts)

CenterFreq|
5.600000000 GHz|

StartFreq
5683500000 GHz|

Stop Freq|
5.616500000 GHz|

CF Step
3.300000 MHZ

Auto Man

Freq Offset|
0 Hz|
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REPORT NO: 15U21741-E4V1
FCC ID: 2AAEH-107

DATE: February 15, 2016

26 dB BANDWIDTH, Chain 0 HIGH CH

BN Keysight Spectrum Analyzer - APv3.9.1(122815),39316, Chamber H (= =]
L RF [soe Dc [ | | SENSE:INT] ALIGN AUTO _ [09:47:54 AMJan 23, 2016 F
[Center Freq 5.710000000 GHz ] #Avg Type: RMS TRABT 3556 requency
PNO: Wide —»— 1rig: FreeRun TYPE| MAAAARAAR
IFGain:Low Atten: 18 dB DET|P
Auto Tune|
Ref Offset 125 dB
10 dBidiv ~ Ref 20.00 dBm
Log
Center Freq
04 5.710000000 GHz
0.00
StartFreq|
o0 5.693500000 GHz
Wi
0 Stop Freq|
5.726500000 GHz
300
CF Step
o 3.300000 MHzZ
[Auto Man|
-50.0 i
Freq Offset|
-60.0
0 Hz|
70.0
Center 5.71000 GHz Span 33.00 MHz
#Res BW 330 kHz #/BW 1.0 MHz #Sweep 100.0 ms (1001 pts)
IMSG [STATUS

26 dB BANDWIDTH, Chain 0 STRADDLE CH

BY. Keysight Spectrum Analyzer - APv3.9.1(122815),39316, Chamber H

[ = =

RF [soe DC | | | SENSE:INT]

ALIGN AUTO [09:45:52 AMJan 28, 2016

[
[Center Freq 5.725000000 GFHNg: e Trig: FreeRun
IFGain:Low Atten: 18 dB

Ref Offset 125 dB

10 dBidiv. Ref 20.00 dBm
Log

#Avg Type: RMS TRACE| 56

Frequency

Auto Tune|

CenterFreq|
5.725000000 GHz|

StartFreq
5.708500000 GHz|

Stop Freq|
5.741500000 GHz|

CF Step
3.300000 MHz

Auto Man

Freq Offset|
0 Hz|

Center 5.72500 GHz
#Res BW 330 kHz

MSG

#VBW 1.0 MHz

Span 33.00 MHz

#Sweep 100.0 ms (1001 pts)

STATUS
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REPORT NO: 15U21741-E4V1
FCC ID: 2AAEH-107

DATE: February 15, 2016

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH

BE Keysight Spectrum Analyzer - APv3.9.1(122815) 39316, Chamber H

[E=RE ==

RF [s00 bC | | | SENSE:INT] | ALIGN AUTO

|09:42:02 AMJan 23, 2016

S
[Center Freq 5.485000000 GHz )
PNO: Wide —— 1rig: Free Run
IFGain:Low Atten: 18 dB

#Avg Type: RMS

Ref Offset 125 dB
Ref 20.00 dBm

TRACE[{ 2345
TYPE| M A

Frequency

DeT|P

Auto Tune|

10 dBidiv
Log

Center 5.48500 GHz
#Res BW 330 kHz

(]

#VBW 1.0 MHz

STATUS

Span 33.00 MHz

#Sweep 100.0 ms (1001 pts)

Center Freq|
5.485000000 GHz

StartFreq
5.468500000 GHz|

Stop Freq|
5.501500000 GHz|

CF Step|
3.300000 MHz|

[Auto Man|

Freq Offset|
0 Hz|

26 dB BANDWIDTH, Chain 1 MID CH

BM. Keysight Spectrum Analyzer - APv3.9.1(122815),39316, Chamber H

=N

L | RF [soe bc [ | | SENSE:INT] [ ALIGN AUTO

[12:07:25 PMJan 28, 2016

[Center Freq 5.600000000 GHz _ g Type: RS
PNO: Wide —»— 1rig: Free Run

Atten: 18 dB

IFGain:Low

Ref Offset 125 dB

10 dBidiv - Ref 20.00 dBm
Log

TRace[] 73456
TYPE| My

Frequency

DET|P

Auto Tune|

Center 5.60000 GHz
#Res BW 330 kHz

MSG

#VBW 1.0 MHz

STATUS

Span 33.00 MHz

#Sweep 100.0 ms (1001 pts)

Center Freq
5.600000000 GHz

StartFreq|
5583500000 GHz

Stop Freq|
5.616500000 GHz

CF Step
3.300000 MHz

[Auto Man

Freq Offset|
0 Hz|
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REPORT NO: 15U21741-E4V1
FCC ID: 2AAEH-107

DATE: February 15, 2016

26 dB BANDWIDTH, Chain 1 HIGH CH

BN Keysight Spectrum Analyzer - APv3.9.1(122815),39316, Chamber H (= =]
L RF [soe Dc [ | | SENSE:INT] ALIGN AUTO _[10:05:33 AMJan 23, 2016 F
[Center Freq 5.710000000 GHz ] #Avg Type: RMS TRABT 3556 requency
PNO: Wide —»— 1rig: FreeRun TYPE| MAAAARAAR
IFGain:Low Atten: 18 dB DET|P
Auto Tune|
Ref Offset 125 dB
10 dBidiv ~ Ref 20.00 dBm
Log
Center Freq
04 5.710000000 GHz
0.00
StartFreq|
o0 5.693500000 GHz
0 N - Stop Freq
5.726500000 GHz
300
CF Step
o 3.300000 MHzZ
[Auto Man|
-50.0 r |
Freq Offset|
-60.0
0 Hz|
70.0
Center 5.71000 GHz Span 33.00 MHz
#Res BW 330 kHz #/BW 1.0 MHz #Sweep 100.0 ms (1001 pts)
IMSG [STATUS

26 dB BANDWIDTH, Chain 1 STRADDLE CH

BE Keysight Spectrum Analyzer - APv2.9.1(122815)39216, Chamber H

=R

RF [s0e bC | | | SENSE:INT|

ALIGN AUTO [09:51:40 AMJan 29, 2016

S
[Center Freq 5.725000000 GHz )
PNO: Wide —=— 1rig: Free Run
IFGain:Low Atten: 18dB

Ref Offset 125 ¢B

10dBidiv  Ref 20.00 dBm
Log

#Avg Type: RMS

TRACE Frequency

DET|P
Auto Tune

CenterFreq|

5.725000000 GHz

StartFreq
5.708500000 GHz|

Stop Freq|
5.741500000 GHz|

CF Step|

3.300000 MHZ

[Auto Man|

Freq Offset|

0 Hz|

Center 5.72500 GHz
#Res BW 330 kHz

MSG

#VBW 1.0 MHz

Span 33.00 MHz
#Sweep 100.0 ms (1001 pts)

STATUS
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REPORT NO: 15U21741-E4V1 DATE: February 15, 2016
FCC ID: 2AAEH-107

8.3.2. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (2)

For the band 5.47-5.725 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the maximum power spectral density shall not exceed
11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated and the antenna gain is the same for each chain. The
directional gain is equal to the antenna gain.

Chain O | Chain 1 | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
15.00 15.00 15.00
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REPORT NO: 15U21741-E4V1

FCCID: 2

AAEH-107

DATE: February 15, 2016

RESULTS

Bandwidth, Antenna Gain and Limits

Channel | Frequency Min Directional [ Directional Power PSD
26 dB Gain Gain Limit Limit
BW for Power for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm)
Low 5485 21.58 15.00 15.00 15.00 2.00
Mid 5600 21.62 15.00 15.00 15.00 2.00
High 5710 21.62 15.00 15.00 15.00 2.00
Straddle 5725 21.62 15.00 15.00 15.00 2.00
Duty Cycle CF (dB)| 0.00 Included in Calculations of Corr'd Power & PSD
Output Power Results
Channel | Frequency | Chain O Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5485 9.91 10.13 13.03 15.00 -1.97
Mid 5600 10.48 10.19 13.34 15.00 -1.66
High 5710 10.46 10.49 13.48 15.00 -1.52
Straddle 5725 9.73 10.23 13.00 15.00 -2.00
PSD Results
Channel | Frequency | Chain O Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5485 -1.97 -1.70 1.18 2.00 -0.82
Mid 5600 -1.40 -1.65 1.49 2.00 -0.51
High 5710 -1.44 -1.28 1.65 2.00 -0.35
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REPORT NO: 15U21741-E4V1
FCC ID: 2AAEH-107

DATE: February 15, 2016

OUTPUT POWER AND PSD, Chain 0

OUTPUT POWER AND PSD, Chain 0 LOW CH

B KEys\ghtSthmm Ana\yzer APv3.9.1(122815)39316, Chamber H

[E=RE ==

[s00 bC |

| SENSE:INT] | ALIGN AUTO  |09:37:41 AMJan 23, 2016

|
Eenter Freq 5 485000000 GHz

PNO: Wide —— 11ig: Free Run

IFGain:Low

#Avg Type: RMS TRACE|

:56

Frequency

Avg|Hold: 100/100 TYPE|A ¥

Atten: 18 dB peTlA

Ref Offset 12.5 dB

10 dBrdiv__ Ref 20.00 dBm
Log

Auto Tune|

100

0.00

-ioa

Center Freq|
5.485000000 GHz

=200

=300

-400

StartFreq
5.468500000 GHz|

-S00

B0

-0a

Stop Freq|
5.501500000 GHz|

Center 5.48500 GHz
#Res BW 1.0 MHz

N
ZzZZ

RO EW

#VBW 3.0 MHz*

—_
5.485 00 GHz
5.486 023 GHz

Span 33.00 MHz
Sweep 20.00 ms (1001 pts)

-2.260 dBm Band Power
-1.972dBm

2 .58 MHz

[Auto

CF Step|
3.300000 MHz|
Man

Freq Offset|
0 Hz|

OUTPUT POWER AND PSD, Chain 0 MID CH

B KEys\ghtSthmm Ana\yzer APv3.9.1(122815)39316, Chamber H

[E=RE ==

[s00 bC |

| SENSE:INT] | ALIGN AUTO  [11:58:10 AMJan 28, 2016

|
Eenter Freq 5 600000000 GHz

PNO: Fast —— 1rig: Free Run

IFGain:Low

#Avg Type: RMS TRACE| 3456

Frequency

Avg|[Hold: 100/100 TYPE|A ¥

Atten: 20 dB peTlA

Ref Offset 12.5 dB

10 dBidiv__ Ref 22.00 dBm
Log

Auto Tune|

120

200

-5.00

-180

230

=380

Center Freq|
5.600000000 GHz

StartFreq
5575000000 GHz|

-48.0

580

B30

Center 5.60000 GHz
#Res BW 1.0 MHz

N
ZzZZ

RO EW

#VBW 3.0 MHz*

—_
-1.698 dBm Band Power
-1.397 dBm

5.600 00 GHz
5.599 75 GHz

Span 50.00 MHz
Sweep 20.00 ms (1001 pts)

Stop Freq|
5.625000000 GHz|

[Auto

CF Step|
5.000000 MHz|
Man

2 .62 MHz

Freq Offset|
0 Hz|

Page 46 of 122

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: 15U21741-E4V1
FCC ID: 2AAEH-107

DATE: February 15, 2016

OUTPUT POWER AND PSD, Chain 0 HIGH CH

BM. Keysight Spectrum Analyzer - APv3.9.1(122815),39316, Chamber H

[ =l =

RF |soe b | | | SENSE:INT| |

ALIGN AUTO [09:59:08 AMJan 23, 2016

L
[Center Freq 5.710000000 GFHNg: e Trig: FreeRun
IFGain:Low Atten: 18dB

#Avg Type: RMS TRACE]| 56
Avg|Hold: 100/100 WYY

Frequency

Ref Offset 12.5 dB
Ref 20.00 dBm

Auto Tune|

10 dB/div
Log

100

CenterFreq|

0.00

5.710000000 GHz|

-0a

=200

-300

StartFreq

-00

5.693500000 GHz|

500

600

Stop Freq|

-na

5.726500000 GHz|

Center 5.71000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

X Y
5.710 00 GHz
5.709 175 GHz

-1.622 dBm Band Power
-1.442 dBm

_CoVweNONEWRN
ZzZZ

=
@
©

FUNCTION FUNCTION WIDTH FUNCTIO = -

Span 33.00 MHz
Sweep 20.00 ms (1001 pts)

CF Step
3.300000 MHz

Auto Man

21.62 MHz 10.458 dB|

Freq Offset|
0 Hz|

OUTPUT POWER AND PSD, Chain 0 STRADDLE CH

[ =N

E Keysight Spectrum Analyzer - APv3.9.1(122815)39316, Chamber H

L | RF [s02 DC [ | [ sEmsE:INT] [

ALIGN AUTO  [09:47:14 AMJan 29, 2016

[Center Freq 5.725000000 GHz )
PNO- Fast —»— 1rig: FreeRun
IFGain:Low Atten: 20 dB

#Avg Type: RMS TRACE| 3456
Avg|Hold: 100/100 TYPE| A ¥rAAAaw

Frequency

DET|A

Ref Offset 12.6 dB
Ref 22.00 dBm

Auto Tune|

10 dBldiv
Log

120

Center Freq

200
-5.00

5.725000000 GHz|

-18.0

-28.0

StartFreq|

-38.0

5.700000000 GHz|

480

-58.0

Stop Freq|

a0

5.750000000 GHz|

Center 5.72500 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

5.725 00 GHz
5.724 20 GHz

-2.250 dBm  Band Power
-2.171dBm

Com~NMmTMpwW

=
@
o]

FUNCTION FUNCTION WIDTH FUNCTIO =N -

Span 50.00 MHz
Sweep 20.00 ms (1001 pts)

CF Step
5.000000 MHz|

[Auto Man

21.62 MHz 9.731 dB|

Freq Offset|
0 Hz|
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REPORT NO: 15U21741-E4V1
FCC ID: 2AAEH-107

DATE: February 15, 2016

OUTPUT POWER AND PSD, Chain 1

OUTPUT POWER AND PSD, Chain 1 LOW CH

B Ka-ys ght Spectrum Analyzer - APv3.9.1(122815), 29316, Chamber H

[E=RE ==

RF [s00 bC | | SENSE:INT] |

ALIGN AUTO

|09:44:15 AMJan 23, 2016

|
Eenter Freq 5.485000000 GPHNg wme% Trig: Free Run
Atten: 18 dB

IFGain:Low

#Avg Type: RMS
Avg[Hold: 100/100

TRACE| 3456
TYPE|A ¥

Frequency

DET|A

Ref Offset 12.5 dB

10 dBidiv__ Ref 20.00 dBm
Log

Auto Tune|

Center Freq|
5.485000000 GHz

StartFreq
5.468500000 GHz|

Center 5.48500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz*

I O S B S 1420
5.485 00 GHz -1.879 dBm Band Puwer
1 5.487 112 GHz -1.699 dBm

= PP Y N
z

=
@
2]

21 Gﬁ MHz

Span 33.00 MHz

Sweep 20.00 ms (1001 pts)

10131 dB

Stop Freq|
5.501500000 GHz|

[Auto Man|

CF Step|
3.300000 MHz|

Freq Offset|
0 Hz|
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REPORT NO: 15U21741-E4V1
FCC ID: 2AAEH-107

DATE: February 15, 2016

OUTPUT POWER AND PSD, Chain 1 MID CH

B KEys\ghtSthmm Analyzer - APv3.9.1(122815), 29316, Chamber H

[E=RE ==

RF [s0e bc |

| SENSE:INT]

ALIGN AUTO

[
Eenter Freq 5.600000000 GHz

PNO: Fast —»—
IFGain:Low

#Avg Type: RMS

Trig: Free Run
Atten: 20 dB

AvglHold: 1001100

[12:09:09 PMJan 28, 2016
3 6

Frequency

Ref Offset 125 dB

10 dB/div__ Ref 22.00 dBm
Log

Auto Tune|

120

200

-5.00

-180

Center Freq
5.600000000 GHz

230

=380

StartFreq
5575000000 GHz|

-430

580

B30

Stop Freq|
5.625000000 GHz|

Center 5.60000 GHz
#Res BW 1.0 MHz

5.600 00 GHz
1 5.600 10 GHz

n-
ZzZZ

RN W

#VBW 3.0 MHz*
—_ FUNCTION __] FUNCTION WIDTH

-1.771dBm  Band Power
-1.661 dBm

Span 50.00 MHz

Sweep 20.00 ms (1001 pts)

21.68 MHz

10185dB

[Auto

CF Step|
5.000000 MHz|
Man

Freq Offset|
0 Hz|

OUTPUT POWER AND PSD, Chain 1 HIGH CH

B l(eys\ghtSpe:trum Analyzer - APv3.91(122815) 39316, Chamber H

[ = =

RF [soe DC |

| SENSE:INT] |

ALIGN AUTO

[10:08:35 AMJan 23, 2016

Eenter Freq 5.710000000 GHz

PNO: Wide —»—
IFGain:Low

#Avg Type: RMS

Trig: Free Run
Atten: 18 dB

Avg[Hold: 100/100

RACE| 3456
TYPE|A ¥ ¥

Frequency

DET|A

Ref Offset 12.5 dB

10 dB/div._ Ref 20.00 dBm
Log

100

0.00

b

-0a

200

-300

-00

Auto Tune|

CenterFreq|
5.710000000 GHz|

StartFreq
5.693500000 GHz|

500

600

0o

Stop Freq|
5.726500000 GHz|

Center 5.71000 GHz
#Res BW 1.0 MIHz

#VBW 3.0 MHz*

Span 33.00 MHz
Sweep 20.00 ms (1001 pts)

Auto

CF Step
3.300000 MHz
Man

L o ——

FUNCTION FUNCTION WIDTH FUNCTION VALUE |8

5.710 00 GHz
1 5.708 086 GHz

_CoVwEeNONEWRN -
Z

=
@
©

. 751 dBm Band Power
-1.283 dBm

21.62 MHz

10.491 dB|

Freq Offset|
0 Hz|
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REPORT NO: 15U21741-E4V1 DATE: February 15, 2016
FCC ID: 2AAEH-107

OUTPUT POWER AND PSD, Chain 1 STRADDLE CH

3 KEys\ghtSthmm Analyzer - APv3.9.1(122815),39316, Chamber H (= ==
| RF [s0e bc | | | SENSE:INT] | ALIGN AUTO | 09:55:04 AMJan 29, 2016

Eenter Freq 5.725000000 GHz #Avg Type: RMS TRACE[03 45 6 Frequency

PNO: Fast —— 1rig: Free Run Avg|Hold: 100/100 TYPE|A ¥

IFGain:Low Atten: 20 dB oeT/A

Auto Tune|

Ref Offset 125 dB
1L%gBIdiv Ref 22.00 dBm

Center Freq
5.725000000 GHz

StartFreq
5700000000 GHz|

Stop Freq|
5.750000000 GHz|

Center 5.72500 GHz Span 50.00 MHz CF Step|
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 20.00 ms (1001 pts) 6.000000 MHz|

[Auto Man|
—_ UNCTION W/ UNCTIO
5.72500 GHz -1.921 dBm Band Puwer 21.65 MHz 10. 231 dB
1 5.72245 GHz -1.681 dBm

ZzZZ

Freq Offset|
0 Hz|

wmﬂmm#UN—l
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REPORT NO: 15U21741-E4V1
FCC ID: 2AAEH-107

DATE: February 15, 2016

8.3.3. STRADDLE CHANNEL RESULTS

UNII-2C BAND
Bandwidth and Antenna Gain
Frequency Min Directional | Directional
26 dB Gain Gain
BW for Power for PPSD
(MHz) (MHz) (dBi) (dBi)
5725 10.81 15.00 15.00
Limits
Frequency FCC PPSD
Power Limit
Limit
(MHz) (dBm) (dBm)
5725 12.34 2.00

| Duty Cycle CF (dB)|  0.00

|Inc|uded in Calculations of Corr'd Power & PPSD

Output Power Results

Frequency | Chain O Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
5725 6.98 7.61 10.32 12.34 -2.02
PPSD Results
Frequency | Chain O Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
5725 -1.92 -1.19 1.47 2.00 -0.53
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REPORT NO: 15U21741-E4V1 DATE: February 15, 2016
FCC ID: 2AAEH-107

OUTPUT POWER AND PSD, Chain 0 CH 5725 UNII-2C

MBI Keysight Spectrum Analyzer - APv3.9.1(122815) 39316, Chamberl—f @@n@ﬂ
RL | RF [s0e bc | | SENSE:INT] | ALIGN AUTO  [12:35:20 PMJan 29,2016
[Center Freq 5.719596000 GHz #Avg Type: RMS TRAGE[[23 15 6 Frequency
PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100 TYPE|A A
IFGain:Low Atten: 20 dB DET|A

Auto Tune|
Ref Offset 125 dB
E%gsrdiv Ref 22,00 dBm

Center Freq|
5.719586000 GHz|

StartFreq
6.709596000 GHz|

StopFreq
5.729596000 GHz

CF Step
2.000000 MHz
Auto Man

Freq Offset

Center 5.71960 GHz Span 20.00 MHz 0Hz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 20.00 ms (1001 pts)

[elwondTRelscl] X T v — T FNCTon ] FUNCTONWIIH] _FUNCTIONVALLE
5.719 60 GHz -2.641dBm E!and Puwer 10 E1 MHz 6.984 dB!
2 N f 5.722 86 GHz -1.923 dBm

i

OUTPUT POWER AND PSD, Chain 1 CH 5725 UNII-2C

BB Keysight Spectrum Analyzer - APv3.9.1(122815),39316, Chamber H \illgllﬂ_.l

RL | RF [soQ bcC | | | SENSE:INT] | ALIGN AUTO  [12:36:46 PMJan 29, 2016

[Center Freq 5.719596000 GHz #Avg Type: RMS TRAGT 356 Frequency
PNO: Wide —»—~ 1rig: FreeRun Avg|Hold: 100/100 TYPE|A WnARAA

IFGain:Low Atten: 20 dB DET|A

Auto Tune|

Ref Offset 125 dB

1Lo deidiv.  Ref 22,00 dBm
og

Center Freq|
6.719596000 GHz|

StartFreq
5.709596000 GHz|

StopFreq|
5.729596000 GHz

CF Step
2.000000 MHz
Auto Man

Freq Offset
Center 5.71960 GHz Span 20.00 MHz 0 Hz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 20.00 ms (1001 pts)

[l wond TRclscl] % v ] FUiCion | FUNCTIoNwioH] =
f 5.719 60 GHz -2.192dBm Band Power 10.81 MHz 7. EUB dB
f 5.723 26 GHz -1.192 dBm
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REPORT NO: 15U21741-E4V1

FCC ID: 2AAEH-107

DATE: February 15, 2016

UNII-3 BAND

Bandwidth and Antenna Gain

Frequency Min Directional Directional
26 dB Gain Gain
BW for Power for PPSD
(MHz) (MHz) (dBi) (dBi)
5725 10.81 15.00 15.00
Limits
Frequency FCC FCC
Power PPSD
Limit Limit
(MHz) (dBm) (dBm)
5725 30.00 30.00
| Duty Cycle CF (dB)| 0.00 |Inc|uded in Calculations of Corr'd Power & PPSD
Output Power Results
Frequency Chain O Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
5725 6.87 7.40 10.15 30.00 -19.85
PPSD Result
Frequency | Chain O Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
5725 -4.86 -4.28 -1.55 30.00 -31.55
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REPORT NO: 15U21741-E4V1 DATE: February 15, 2016
FCC ID: 2AAEH-107

OUTPUT POWER, Chain 0 CH 5725 UNII-3

BE. Keysight Spectrum Analyzer - APv3.9.1(122815)39316, Chamber H =
RL | RF [soe bC | | | SENSE:INT] | ALIGN AUTO  [12:41:51 PMJan 28, 2016

[Center Freq 5.730404000 GHz #Avg Type: RMS TRACE[T - 3 Frequency
PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100

IFGain:Low Atten: 20 dB DET|A

Auto Tune

Ref Offset 12.5 dB

1Lo deidiv. Ref 22.00 dBm
og

CenterFreq|
5.730404000 GHz|

120

StartFreq
5.720404000 GHz|

Stop Freq|
5.740404000 GHz|

CF Step
2.000000 MHZ
Auto Man

Freq Offset|

Center 5.73040 GHz Span 20.00 MHz 0Hz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 20.00 ms (1001 pts)

FONCTION DT -
5.730 40 GHz -2.659 dBm Band Power 10.81 MHz 6.869 dB

PSD, Chain 1 CH 5725 UNII-3

BM. Keysight Spectrum Analyzer - APv3.9.1(122815)39316, Chamber H o | ]
RL | RF |[soe b | | | SENSE:INT] | ALIGN AUTO  [12:43:13 PMJan 28, 2016

[Center Freq 5.730404000 GHz #Avg Type: RMS TRACE[T 5 3 Frequency
PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100

IFGain:Low Atten: 20 dB DET|A

Auto Tune|

Ref Offset 12.5 dB

1Lo de/div.  Ref 22,00 dBm
og

CenterFreq|
5.730404000 GHz|

120

StartFreq
5.720404000 GHz|

Stop Freq|
5.740404000 GHz|

CF Step
2.000000 MHz
Auto Man

Freq Offset|
Center 5.73040 GHz Span 20.00 MHz 0Hz
#Res BW 510 kHz #/BW 1.5 MHz* Sweep 20.00 ms (1001 pts)

[vobaTrlec] X | v ] FOucTon ] roncronwom] U
f 5.730 40 GHz -5.592 dBm Band Power 10.81 MHz 6.872dB
f 572528 GHz -4.856 dBm

i
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REPORT NO: 15U21741-E4V1
FCC ID: 2AAEH-107

DATE: February 15, 2016

OUTPUT POWER, Chain 1 CH 5725 UNII-3

BN Keysight Spectrum Analyzer - APv3.9.1(122815),39316, Chamber H ==
RL | RF [soe pc | | | SENSE:INT] | ALIGN AUTO _ [12:39:20 PMJan 29, 2016 F
Center Freq 5.730404000 GHz ] #Avg Type: RMS TRAGE[[[5 335 6 requency
PNO: Wide -—»— 1rig: FreeRun Avg|Hold: 100/100 TYPEIA WARAAY
IFGain:Low Atten: 20 dB DET|A
Auto Tune
Ref Offset 125 dB
10dBidiv  Ref 22.00 dBm
Log
o0 Center Freq
5.730404000 GHz
2.0
-8.00 StartFreq,
5.720404000 GHz
-18.0
e Stop Freq|
50 5.740404000 GHz
80 CF Step
2000000 MHz
a0 Auto Man
B8O
Freq Offset,
Center 5.73040 GHz Span 20.00 MHz 0Hz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 20.00 ms (1001 pts)
| S I R e — ¥
1 N f 5.730 40 GHz -1.910 dBm Band Power 10.81 MHz 7.398 dB!
2
3 =
« =
[MSG STATUS

PSD, Chain 1 CH 5725 UNII-3

=R

BN Keysight Spectrum Analyzer - APv3.9.1(122815),39316, Chamber H
RL | RF [soe bc |

| SENSE:INT]

| ALIGN AUTO _ [12:44:39 PMJan 29, 2016

IFGain:Low

Eenter Freq 5.730404000 GPHNg: Wme% Trig: Free Run

Atten: 20 dB

#Avg Type: RMS TRACE| 3456

Frequency

TYPE|A ¥

Avg|Hold: 100/100
DET|A

Ref Offset 12.6 dB
Ref 22.00 dBm

Auto Tune|

10 dBldiv
Log

5.730404000 GHz|

Center Freq

5.720404000 GHz|

StartFreq|

5.740404000 GHz|

Stop Freq|

[Auto

CF Step
2.000000 MHz
Man

Center 5.73040 GHz
#Res BW 510 kHz

5.730 40 GHz
5.726 88 GHz

#VBW 1.5 MHz*

FON
-5.161 dBm Band Power .

-4.278 dBm

Span 20.00 MHz

Freq Offset|
0 Hz|

Sweep 20.00 ms (1001 pts)
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REPORT NO: 15U21741-E4V1 DATE: February 15, 2016
FCC ID: 2AAEH-107

8.3.4. CONDUCTED BANDEDGE

LIMITS

FCC 8§15.205 and 815.209
PART 15, SUBPART E

Radiated LIMIT:
(3) For transmitters operating in the 5.47-5.725 GHz band: All emissions outside of the
5.47-5.725 GHz band shall not exceed an e.i.r.p. of =27 dBm/MHz.

Procedure

KDB 789033 D02 General UNII Test Procedures New Rules v01, Section I, G5, G6

Conducted measurements are being used to demonstrate compliance with the spurious limits in
the restricted band (all other spurious emissions are measured using the radiated test method with the
antennas connected). The limits are 54 dBuV/m average and 74 dBuV/m peak, which are equivalent to
eirp of -41.2 dBm and -21.2 dBm respectively. The plots include an offset to account for the EUT antenna
gain and external attenuation between EUT antenna port and spectrum analyzer. As the two antenna
chains feed cross polarized antennas with un- correlated signals the two chains are treated independently
and the emissions do not need to be summed.
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REPORT NO: 15U21741-E4V1
FCC ID: 2AAEH-107

DATE: February 15, 2016

RESULTS

LOW CHANNEL BANDEDGE, Chain 0

AUTHORIZED BAND EDGE Chain 0 LOW PEAK

Keysight Spectrum Analyzer - Swept SA

=N

RL__ [ R [s00 obcC | [ [ SENSE:INT]

ALIGN AUTO [09:19:21 AMJan 22, 2016

;

PNO: Fast —»— 1rig: Free Run
IFGain:Low #Atten: 8 dB

Ref Offset 275 dB

10dBidiv. Ref 0.00 dBm
Log

#Avg Type: RMS
Avg[Hold: 1001100

TRACE]; 53456 Frequency
TYPE| M WA

DeT|P

Auto Tune|

-100

Center Freq

-200

5.410000000 GHz|

-300

StartFreq
5.350000000 GHz

-400

-500

Stop Freq|
5.470000000 GHz

-600

CF Step|

-700

12.000000 MHz
[Auto Man

-800

Freq Offset]

0 Hz|

Start 5.35000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz

Stop 5.47000 GHz
Sweep 1.000 ms (1001 pts)

STATUS

AUTHORIZED BAND EDGE Chain 0 LOW AVERAGE

M Keysight Spectrum Analyzer - Swept 54

[N

RL | RF [s00 pc | |

| SENSE:INT| |

ALIGN AUTO [09:26:21 AMJan 22, 2016

PNO: Fast —— 1rig: Free Run
IFGain:Low #Atten: 8 dB

Ref Offset 27 .6 ¢B

10dBidiv Ref 0.00 dBm
Log

#Avg Type: RMS TRACE| 3456
Avg|Hold: 100/100

Frequency
TYPE|A ¥AAAAAAH
DET|A

Auto Tune

CenterFreq|

5.410000000 GHz

StartFreq
5.350000000 GHz|

Stop Freq|
5.470000000 GHz|

CF Step|

12.000000 MHz|
[Auto Man|

Freq Offset|

0 Hz|

Start 5.35000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

Stop 5.47000 GHz
Sweep 1.000 ms (1001 pts)

STATUS
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REPORT NO: 15U21741-E4V1 DATE: February 15, 2016
FCC ID: 2AAEH-107

HIGH CHANNEL BANDEDGE, Chain 0

AUTHORIZED BAND EDGE Chain 0 HIGH 1 PEAK

BN Keysight Spectrum Analyzer - Swept SA (=
RL | RF [soe Dc [ | | SENSE:INT] | ALIGN AUTO  [09:16:12 AMJan 22, 2016
’7 #Avg Type: RMS TRACEF 3456 Frequency
PNO: Fast —»~ 1rig: FreeRun Avg|Hold: 100/100 R ‘
IFGain:Low #Atten: 2dB DET|P
Auto Tune
Ref Offset 27.5 dB
10dBidiv. Ref 0.00 dBm
Log
Center Freq
-10.0 5.775000000 GHz|
-200
StartFreq|
. _<\ 5.725000000 GHz
Bt I e e i it Stop Freq
5.825000000 GHz|
500
o CF Step|
10.000000 MHz
[Auto Man
700
Freq Offset|
-80.0
0 Hz|
900
Start 5.72500 GHz Stop 5.82500 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
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REPORT NO: 15U21741-E4V1
FCC ID: 2AAEH-107

DATE: February 15, 2016

LOW CHANNEL BANDEDGE, Chain 1

AUTHORIZED BAND EDGE Chain 1 LOW PEAK

BN Keysight Spectrum Analyzer - Swept SA (=
RL | RF [soe Dc [ | | SENSE:INT] | ALIGN AUTO [09:18:47 AMJan 22, 2016
’7 #Avg Type: RMS TRACEF 3456 Frequency
PNO: Fast —»~ 1rig: FreeRun Avg|Hold: 100/100 R ‘
IFGain:Low #Atten: 8 dB DET|P
Auto Tune
Ref Offset 27.5 dB
10dBidiv. Ref 0.00 dBm
Log
Center Freq
-10.0 5.410000000 GHz|
-200
StartFreq|
. /> 5.350000000 GHz
e Stop Freq|
5.470000000 GHz|
500
o CF Step|
12.000000 MHz
[Auto Man
700
Freq Offset|
-80.0
0 Hz|
900
Start 5.35000 GHz Stop 5.47000 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS

AUTHORIZED BAND EDGE Chain 1 LOW AVERAGE

M. Keysight Spectrum Analyzer - Swept 54
RL | RF [500 poc | |

[E=RE ==

Frequency

| SENSE:INT] | ALIGN AUTO | 09:18:06 AMJan 22, 2016
#Avg Type: RMS TRACE| 3456
PNO: Fast —— 1rig: Free Run Avg[Hold: 1001100 TYPE|A ¥ARAAAY

IFGain:Low #Atten: 8dB DET|A

Auto Tune|
Ref Offset 27.5 dB
Ref 0.00 dBm

10 dBidiv
Log

Center Freq|
5.410000000 GHz

StartFreq
5.350000000 GHz|

Stop Freq|
5.470000000 GHz|

CF Step|
12.000000 MHz|
[Auto Man|

Freq Offset|
0 Hz|

Start 5.35000 GHz
#Res BW 1.0 MHz

Stop 5.47000 GHz
Sweep 1.000 ms (1001 pts)

(] STATUS

#VBW 3.0 MHz*
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REPORT NO: 15U21741-E4V1 DATE: February 15, 2016
FCC ID: 2AAEH-107

HIGH CHANNEL BANDEDGE, Chain 1

AUTHORIZED BAND EDGE Chain 1 HIGH PEAK

BN Keysight Spectrum Analyzer - Swept SA (=
RL | RF [soe Dc [ | | SENSE:INT] | ALIGN AUTO _ [09:16:48 AMJan 22, 2016
’7 #Avg Type: RMS TRACEF 3456 Frequency
PNO: Fast —»~ 1rig: FreeRun Avg|Hold: 100/100 R ‘
IFGain:Low #Atten: 2dB DET|P
Auto Tune
Ref Offset 27.5 dB
10dBidiv. Ref 0.00 dBm
Log
Center Freq
-10.0 5.775000000 GHz|
-200
StartFreq|
0o 5.725000000 GHz|
e Stop Freq|
5.825000000 GHz|
500
o CF Step|
10.000000 MHz
[Auto Man
700
Freq Offset|
-80.0
0 Hz|
900
Start 5.72500 GHz Stop 5.82500 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
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REPORT NO: 15U21741-E4V1 DATE: February 15, 2016
FCC ID: 2AAEH-107

8.4. 40MHz BW 2TX MODE IN THE 5.6 GHz BAND

8.4.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW
Chain 0 | Chain1
(MHz) (MHz) (MHz)

Low 5495 42.43 42.50
Mid 5600 43.23 43.23
High 5700 42.56 43.43
Straddle| 5725 43.16 43.29
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REPORT NO: 15U21741-E4V1
FCC ID: 2AAEH-107

DATE: February 15, 2016

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH

BE Keysight Spectrum Analyzer - APv3.9.1(122815) 39316, Chamber H

[E=RE ==

RF [s00 bC | | | SENSE:INT] | ALIGN AUTO

|08:50:42 AMJan 23, 2016

L
[Center Freq 5.495000000 GHz #Avg Type: RMS

PNO: Fast —— 1rig: Free Run
Atten: 18 dB

IFGain:Low

Ref Offset 125 dB
Ref 20.00 dBm

TRACE[{ 2345
TYPE| M A

Frequency

DeT|P

Auto Tune|

10 dBidiv
Log

Center 5.49500 GHz
#Res BW 620 kHz

(]

#VBW 1.8 MHz

STATUS

Span 64.00 MHz

#Sweep 100.0 ms (1001 pts)

Center Freq|
5.495000000 GHz

StartFreq
5.463000000 GHz|

Stop Freq|
5.527000000 GHz|

CF Step|
6.400000 MHz|

[Auto Man|

Freq Offset|
0 Hz|

26 dB BANDWIDTH, Chain 0 MID CH

BE. Keysight Spectrum Analyzer - APv3.9.1(122815)39316, Chamber H

[E=E =

RF [soe bC | | | SENSE:NT| | ALIGN AUTO

[12:12:00 PMJan 28, 2016

L
[Center Freq 5.600000000 GHz #Avg Type: RMS

PNO: Fast -
IFGain:Low

Trig: Free Run
Atten: 18 dB

Ref Offset 125 dB

10dBidiv Ref 20.00 dBm
Log

56

Frequency

Auto Tune

Center 5.60000 GHz
#Res BW 620 kHz

MSG

#VBW 1.8 MHz

STATUS

Span 65.00 MHz

#Sweep 100.0 ms (1001 pts)

CenterFreq|
5.600000000 GHz|

StartFreq
5567500000 GHz|

Stop Freq|
5.632500000 GHz|

CF Step
6.500000 MHZz

Auto Man

Freq Offset|
0 Hz|
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REPORT NO: 15U21741-E4V1 DATE: February 15, 2016
FCC ID: 2AAEH-107

26 dB BANDWIDTH, Chain 0 HIGH CH

BN Keysight Spectrum Analyzer - APv3.9.1(122815),39316, Chamber H = o
L | RF [soe Dc [ | | SENSE:INT] | ALIGN AUTO _ [09:11:49 AMJan 23, 2016
[Center Freq 5.700000000 GHz ] #Avg Type: RMS ch 556 Frequency
PNO: Fast —»—~ 1rig: FreeRun TYPE| M i
IFGain:Low Atten: 18 dB DET|P
Auto Tune

Ref Offset 125 ¢B
1LO dBidiv  Ref 20.00 dBm
og

Center Freq
g 5.700000000 GHz
0.00
StartFreq|
a0 5.668000000 GHz
200 X <>
Stop Freq|
5.732000000 GHz
-30.0
CF Step
a0 6.400000 MHZ]
[Auto Man|
-50.0
Freq Offset|
-60.0
0 Hz|
-70.0
Center 5.70000 GHz Span 64.00 MHz
#Res BW 620 kHz #VBW 1.8 MHz #Sweep 100.0 ms (1001 pts)

MSG STATUS

26 dB BANDWIDTH, Chain 0 STRADDLE CH

B Keysight Spectrum Analyzer - APv3.9.1(122815),39316, Chamber H [z
L | RF [soe bc | | | SENsE:INT] [ ALIGN AUTO  [08:57:58 AMJan 28, 2016 Frequenc
[Center Freq 5.725000000 GHz I _ #Avg Type: RMS TRACE 56 auency
PNO: Fast —»— 1rig: FreeRun WARAAAY
IFGain:Low Atten: 18 dB

Auto Tune|
Ref Offset 125 dB

10 dBidiv. Ref 20.00 dBm
Log

CenterFreq|
5.725000000 GHz|

StartFreq
5.692500000 GHz|

Stop Freq|
5.757500000 GHz|

CF Step
6.500000 MHz
Auto Man

Freq Offset|
0 Hz|

Center 5.72500 GHz Span 65.00 MHz
#Res BW 620 kHz #VBW 1.8 MHz #Sweep 100.0 ms (1001 pts)

MSG

STATUS
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REPORT NO: 15U21741-E4V1
FCC ID: 2AAEH-107

DATE: February 15, 2016

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH

BE Keysight Spectrum Analyzer - APv3.9.1(122815) 39316, Chamber H

[E=RE ==

RF [s00 bC | | | SENSE:INT] | ALIGN AUTO

|09:01:23 AMJan 23, 2016

S
[Center Freq 5.495000000 GHz )
PNO: Fast —— 1rig: Free Run
IFGain:Low Atten: 18 dB

#Avg Type: RMS

Ref Offset 125 dB
Ref 20.00 dBm

TRACE[{ 2345
TYPE| M A

Frequency

DeT|P

Auto Tune|

10 dBidiv
Log

Center 5.49500 GHz
#Res BW 620 kHz

(]

#VBW 1.8 MHz

STATUS

Span 64.00 MHz

#Sweep 100.0 ms (1001 pts)

Center Freq|
5.495000000 GHz

StartFreq
5.463000000 GHz|

Stop Freq|
5.527000000 GHz|

CF Step|
6.400000 MHz|

[Auto Man|

Freq Offset|
0 Hz|

26 dB BANDWIDTH, Chain 1 MID CH

BM. Keysight Spectrum Analyzer - APv3.9.1(122815),39316, Chamber H

=N

L | RF [soe bc [ | | SENSE:INT] [ ALIGN AUTO

[12:18:18 PMJan 28, 2016

[Center Freq 5.600000000 GHz #Avg Type: RMS

PNO: Fast —» 1rig: FreeRun
Atten: 18 dB

IFGain:Low

Ref Offset 125 dB

10 dBidiv - Ref 20.00 dBm
Log

TRace[] 73456
TYPE| My

Frequency

DET|P

Auto Tune|

Center 5.60000 GHz
#Res BW 620 kHz

MSG

#VBW 1.8 MHz

STATUS

Span 65.00 MHz

#Sweep 100.0 ms (1001 pts)

Center Freq
5.600000000 GHz

StartFreq|
5567500000 GHz

Stop Freq|
5.632500000 GHz

CF Step
6.500000 MHz

[Auto Man

Freq Offset|
0 Hz|
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REPORT NO: 15U21741-E4V1
FCC ID: 2AAEH-107

DATE: February 15, 2016

26 dB BANDWIDTH, Chain 1 HIGH CH

BN Keysight Spectrum Analyzer - APv3.9.1(122815),39316, Chamber H (= =]
L RF [soe Dc [ | | SENSE:INT] ALIGN AUTO _ [09:19:19 AMJan 23, 2016 F
[Center Freq 5.700000000 GHz ] #Avg Type: RMS TRABT 3556 requency
PNO: Fast —»—~ 1rig: FreeRun TYPE| MAAAARAAR
IFGain:Low Atten: 18 dB DET|P
Auto Tune|
Ref Offset 125 dB
10 dBidiv ~ Ref 20.00 dBm
Log
Center Freq
04 5.700000000 GHz
0.00
StartFreq|
o0 5.668000000 GHz
200 b <>
Stop Freq|
5.732000000 GHz
300
CF Step
o 6.400000 MHzZ
[Auto Man|
-50.0 A
Freq Offset|
-60.0
0 Hz|
70.0
Center 5.70000 GHz Span 64.00 MHz
#Res BW 620 kHz #VBW 1.8 MHz #Sweep 100.0 ms (1001 pts)
IMSG [STATUS

26 dB BANDWIDTH, Chain 1 STRADDLE CH

BE Keysight Spectrum Analyzer - APv2.9.1(122815)39216, Chamber H

=R

RF [s0e bC | | | SENSE:INT|

ALIGN AUTO [10:04:33 AMJan 29, 2016

S
[Center Freq 5.725000000 GHz )
PNO: Fast —— 1rig: Free Run
IFGain:Low Atten: 18dB

Ref Offset 125 ¢B

10dBidiv  Ref 20.00 dBm
Log

#Avg Type: RMS

TRACE|

Frequency

DET|P

Auto Tune

CenterFreq|
5.725000000 GHz|

5.692500000 GHz

StartFreq

Stop Freq|
5.767500000 GHz|

[Auto

6.500000 MHZ

CF Step|

Man|

Freq Offset|

0 Hz|

Center 5.72500 GHz
#Res BW 620 kHz

MSG

#VBW 1.8 MHz

Span 65.00 MHz
#Sweep 100.0 ms (1001 pts)

STATUS
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REPORT NO: 15U21741-E4V1 DATE: February 15, 2016
FCC ID: 2AAEH-107

8.4.2. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (2)

For the band 5.47-5.725 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the maximum power spectral density shall not exceed
11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated and the antenna gain is the same for each chain. The
directional gain is equal to the antenna gain.

Chain O [ Chain 1 | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
15.00 15.00 15.00
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REPORT NO: 15U21741-E4V1
FCC ID: 2AAEH-107

DATE: February 15, 2016

RESULTS

Bandwidth, Antenna Gain and Limits

Channel | Frequency Min Directional [ Directional Power PSD
26 dB Gain Gain Limit Limit
BW for Power for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm)
Low 5495 42.43 15.00 15.00 15.00 2.00
Mid 5600 43.23 15.00 15.00 15.00 2.00
High 5700 42.56 15.00 15.00 15.00 2.00
Straddle 5725 43.16 15.00 15.00 15.00 2.00
| Duty Cycle CF (dB)| 0.00 Included in Calculations of Corr'd Power & PSD
Output Power Results
Channel | Frequency | Chain O Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5495 11.81 11.60 14.72 15.00 -0.28
Mid 5600 11.74 11.88 14.82 15.00 -0.18
High 5700 11.64 11.57 14.62 15.00 -0.38
Straddle 5725 11.64 11.60 14.63 15.00 -0.37
PSD Results
Channel | Frequency | Chain O Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5495 -2.46 -2.62 0.47 2.00 -1.53
Mid 5600 -3.01 -3.02 -0.01 2.00 -2.01
High 5700 -2.57 -2.62 0.42 2.00 -1.58

Page 67 of 122

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: 15U21741-E4V1
FCC ID: 2AAEH-107

DATE: February 15, 2016

OUTPUT POWER AND PSD, Chain 0

OUTPUT POWER AND PSD, Chain 0 LOW CH

B KEys\ghtSthmm Ana\yzer APv3.9.1(122815)39316, Chamber H

[E=RE ==

[s00 bC |

| SENSE:INT] | ALIGN AUTO | 09:26:29 AMJan 23, 2016

|
Eenter Freq 5 495000000 GHz

PNO: Fast —— 1rig: Free Run

IFGain:Low

#Avg Type: RMS TRACE|

:56

Frequency

Avg|Hold: 100/100 TYPE|A ¥

Atten: 18 dB peTlA

Ref Offset 12.5 dB

10 dBidiv__ Ref 20.00 dBm
Log

Auto Tune|

100

0.00

-ioa

Center Freq|
5.495000000 GHz

=200

=300

-400

StartFreq
5.462500000 GHz|

-S00

B0

-0a

Stop Freq|
5.527500000 GHz|

Center 5.49500 GHz
#Res BW 1.0 MHz

N
ZzZZ

RO EW

#VBW 3.0 MHz*

—_
5.495 0 GHz
5.499 095 GHz

Span 65.00 MHz
Sweep 20.00 ms (1001 pts)

-2.477 dBm Band Power
-2.457 dBm

4 .43 MHz

[Auto

CF Step|
6.500000 MHz
Man

Freq Offset|
0 Hz|

OUTPUT POWER AND PSD, Chain 0 MID CH

B KEys\ghtSthmm Ana\yzer APv3.9.1(122815)39316, Chamber H

[E=RE ==

[s00 bC |

| SENSE:INT] | ALIGN AUTO  [12:25:52 PMJan 28, 2016

|
Eenter Freq 5 600000000 GHz

PNO: Fast —— 1rig: Free Run

IFGain:Low

#Avg Type: RMS TRACE| 3456

Frequency

Avg|[Hold: 100/100 TYPE|A ¥

Atten: 20 dB peTlA

Ref Offset 12.5 dB

10 dBidiv__ Ref 22.00 dBm
Log

Auto Tune|

120

200

-5.00

-180

230

=380

Center Freq|
5.600000000 GHz

StartFreq
5550000000 GHz|

-48.0

580

B30

Center 5.60000 GHz
#Res BW 1.0 MHz

N
ZzZZ

RO EW

#VBW 3.0 MHz*

—_
-3.168 dBm Band Power
-3.010dBm

5.600 0 GHz
5.600 3 GHz

Span 100.0 MHz
Sweep 20.00 ms (1001 pts)

Stop Freq|
5.650000000 GHz|

[Auto

CF Step|
10.000000 MHz|
Man

4 .23 MHz

Freq Offset|
0 Hz|
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REPORT NO: 15U21741-E4V1
FCC ID: 2AAEH-107

DATE: February 15, 2016

OUTPUT POWER AND PSD, Chain 0 HIGH CH

BM. Keysight Spectrum Analyzer - APv3.9.1(122815),39316, Chamber H

[ =l =

RF |soe b | | | SENSE:INT| |

ALIGN AUTO [09:16:34 AMJan 23, 2016

L
[Center Freq 5.700000000 GHz )
PNO: Fast —»— 1rig: FreeRun
IFGain:Low Atten: 18 dB

#Avg Type: RMS TRACE]| 56
Avg|Hold: 100/100 WYY

Frequency

Ref Offset 12.5 dB
Ref 20.00 dBm

Auto Tune|

10 dB/div
Log

100

0.00

CenterFreq|

-0a

5.700000000 GHz|

=200

-300

StartFreq

-00

5.667500000 GHz|

500

600

Stop Freq|

-na

5.732500000 GHz|

Center 5.70000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

X Y
5.700 0 GHz
5.699 610 GHz

-2.643 dBm Band Power
-2.565 dBm

_CoVweNONEWRN
ZzZZ

=
@
©

FUNCTION FUNCTION WIDTH FUNCTIO = -

Span 65.00 MHz
Sweep 20.00 ms (1001 pts)

CF Step
6.500000 MHz

Auto Man

42.56 MHz 11.640 dB|

Freq Offset|
0 Hz|

OUTPUT POWER AND PSD, Chain 0 STRADDLE CH

[ =N

E Keysight Spectrum Analyzer - APv3.9.1(122815)39316, Chamber H

L | RF [s02 DC [ | [ sEmsE:INT] [

ALIGN AUTO  [10:00:41 AMJan 29, 2016

[Center Freq 5.725000000 GHz )
PNO- Fast —»— 1rig: FreeRun
IFGain:Low Atten: 20 dB

#Avg Type: RMS TRACE| 3456
Avg|Hold: 100/100 TYPE| A ¥rAAAaw

Frequency

DET|A

Ref Offset 12.6 dB
Ref 22.00 dBm

Auto Tune|

10 dBldiv
Log

120

Center Freq

200

5.725000000 GHz|

-5.00

-18.0

-28.0

StartFreq|

-38.0

5.675000000 GHz|

480

-58.0

Stop Freq|

a0

5.775000000 GHz|

Center 5.72500 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

5.7250 GHz
5.7257 GHz

-3.195dBm  Band Power
-3.193dBm

Com~NMmTMpwW

=
@
o]

FUNCTION FUNCTION WIDTH FUNCTIO =N -

Span 100.0 MHz
Sweep 20.00 ms (1001 pts)

CF Step|
10.000000 MHz
[Auto Man

43.16 MHz 11.644 dB|

Freq Offset|
0 Hz|
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REPORT NO: 15U21741-E4V1 DATE: February 15, 2016
FCC ID: 2AAEH-107

OUTPUT POWER AND PSD, Chain 1

OUTPUT POWER AND PSD, Chain 1 LOW CH

3 KEys\ghtSthmm Analyzer - APv3.9.1(122815).29316, Chamber H (= =
| RF [s00 bC | | | SENSE:INT] | ALIGN AUTO | 09:01:27 AMJan 28, 2016

Eenter Freq 5.495000000 GHz #Avg Type: RMS TRACE[03 45 6 Frequency

PNO: Fast —— 1rig: Free Run Avg|Hold: 100/100 TYPE|A ¥

IFGain:Low Atten: 20 dB oeT/A

Auto Tune|

Ref Offset 12.5 dB
1L%gBIdiv Ref 22.00 dBm

120 CenterFreq|
200 5.495000000 GHz|
-8.00

-180

StartFreq

280 5.462500000 GHz

=380

-48.0

Stop Freq|
5.527500000 GHz|

580
B30

Center 5.49500 GHz Span 65.00 MHz CF Step|
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 20.00 ms (1001 pts) 6.5600000 MHz|

JAute M:
—_ — o
5.495 0 GHz -2.930 dBm Band Power 4 .50 MHz
5.494 610 GHz -2.620 dBm

N
ZzZZ

Freq Offset|
0 Hz|

RO EW

OUTPUT POWER AND PSD, Chain 1 MID CH

3 Keys\ghtSpectrumAna\yzer APv3.9.1(122815), 39316, Chamber H o[- ]
RF [soe bC | | | SENSE:NT| | ALIGN AUTO  [12:22:54 PMJan 28, 2016

|
ﬁenter Freq 5.600000000 GHz | #Avg Type: RMS TRACE] 56 Frequency
PNO: Fast —» 1rig: Free Run Avg|Hold: 100/100 TYPE|A ¥

IFGain:Low Atten: 20 dB DET|A

Auto Tune

Ref Offset 12.5 dB

1Lo de/div. Ref 22.00 dBm
og

120 CenterFreq|
200 5.600000000 GHz|
-5.00

en Start Freq|

280 55650000000 GHz|

380

-48.0

Stop Freq|
5.650000000 GHz|

580

B30

Center 5.60000 GHz Span 100.0 MHz CF Step|
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 20.00 ms (1001 pts) 10.000000 MHz|
uto

Man
[MRAMODHTRC[SC] X [ ¥ | FUNCION | FUNCTIONWIDIH] __FUNCTIONVALUE i3
1 N f 5.600 0 GHz -3.221dBm Band Power 43.23 MHz 11.882 dB
f 5.598 9 GHz -3.022 dBm

N
=z

Freq Offset|
0 Hz|

Cocvm~NOORW

=
@
2]
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REPORT NO: 15U21741-E4V1 DATE: February 15, 2016
FCC ID: 2AAEH-107

OUTPUT POWER AND PSD, Chain 1 HIGH CH

3 Kays\ghtSpEctrum Analyzer - APv3.9.1(122815),29216, Chamber H (== =

RF [s0e bC | | | SENSE:INT| | ALIGN AUTO | 09:23:36 AMJan 23, 2016
Eenter Freq 5.700000000 GHz ] #Avg Type: RMS TRACE[ 0545 6 Frequency
PNO: Fast —— 1rig: Free Run Avg|Hold: 100/100 TYRE|A %
IFGain:Low Atten: 18 dB DET|A

Auto Tune
Ref Offset 12.5 dB
1L%;IB.rdiv Ref 20.00 dBm

100

CenterFreq|
000 5.700000000 GHz|
-10.0

200

StartFreq

300 5.667500000 GHz

-400

-S00

Stop Freq|
5.732500000 GHz|

Ralli]

-0a

Center 5.70000 GHz Span 65.00 MHz CF Step|
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 20.00 ms (1001 pts) 6.5600000 MHz]

[Auto Man|
R MobETRC[SC] X [ v | FUNCTOR | I
1 N f 5.700 0 GHz -2.718dBm Band Power 42.43 MHz 11.569 dB
f 5.699 350 GHz -2.623 dBm

N
=z

Freq Offset|
0 HZ|

cCom~NanAw

=
@
]

OUTPUT POWER AND PSD, Chain 1 STRADDLE CH

g Keysight Spectrum Analyzer - APv3.9.1(122815),39316, Chamber H =n Nl

L | RF [soe oc | | [ SENSE:INT] [ ALIGN AUTO  [10:08:36 AMJan 29, 2016

PNO: Fast *l Trig: Free Run Avg[Hold: 100/100 TYPE|
IFGain:Low Atten: 20 dB DET|A

[Center Freq 5.725000000 GHz #Avg Type: RMS mcsP 3056 Frequency

Auto Tune|
Ref Offset 12.56 dB
1L%gB.rdiv Ref 22.00 dBm

120

Center Freq
2.00 5.725000000 GHz
-8.00

-18.0

StartFreq|

280 5.675000000 GHz|

-38.0
480

Stop Freq|
5.775000000 GHz

-58.0
a0

Center 5.72500 GHz Span 100.0 MHz CF Step|
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 20.00 ms (1001 pts) 10.000000 MHz
uto

eSS S L1 1= K L Man
57250 GHz -3.492 dBm Band Power 43.29 MHz 11. 595 dB
1 57232 GHz -3.213 dBm

N
ZzZZ

Freq Offset|
0 Hz|

Com~NMmTMpwW

=
@
o]
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REPORT NO: 15U21741-E4V1 DATE: February 15, 2016

FCC ID: 2AAEH-107

8.4.3. STRADDLE CHANNEL RESULTS

UNII-2C BAND
Bandwidth and Antenna Gain
Frequency Min Directional | Directional
26 dB Gain Gain
BW for Power for PPSD
(MHz) (MHz) (dBi) (dBi)
5725 21.58 15.00 15.00
Limits
Frequency FCC PPSD
Power Limit
Limit
(MHz) (dBm) (dBm)
5725 15.00 2.00

| Duty Cycle CF (dB)| 0.00  [Included in Calculations of Corr'd Power & PPSD

Output Power Results
Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
5725 8.91 9.02 11.97 15.00 -3.03
PPSD Results
Frequency | Chain O Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
5725 -2.88 -2.82 0.16 2.00 -1.84
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REPORT NO: 15U21741-E4V1
FCC ID: 2AAEH-107

DATE: February 15, 2016

OUTPUT POWER AND PSD, Chain 0 CH 5725 UNII-2C

BE Keysight Spectrum Analyzer - APv3.9.1(122815) 39316, Chamber H

[E=RE ==

RL | RF [s00 bC | | | SENSE:INT] | ALIGN AUTO

[01:04:11 PMJan 29, 2016

#Avg Type: RMS

[Center Freq 5.714210000 GHz Pt Rt

PNO: Wide —— 1rig: Free Run
IFGain:Low Atten: 20 dB

TRACE[{ 2345
TYPE|A A

Frequency

DET|A

Ref Offset 12.5 dB

10 dBidiv. - Ref 22.00 dBm
Log

Auto Tune|

Center Freq|
5.714210000 GHz

StartFreq
5699210000 GHz|

Stop Freq|
5.729210000 GHz|

CF Step|
3.000000 MHz|

[Auto Man|

Center 5.71421 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz*
1 N f

5.714 21 GHz
5.724 92 GHz

FUNCTION WIDTH
-3.689 dBm  Band Power 21.58 MHz

2 N f -2.878 dBm
3

i

(]

Span 30.00 MHz

Sweep 20.00 ms (1001 pts)

FUNCTION VALUE
8.907 dB|

Freq Offset|
0 Hz|

OUTPUT POWER AND PSD, Chain 1 CH 5725 UNII-2C

BE Keysight Spectrum Analyzer - Swept SA

T o ]

RL | RF [s0e bc | | | SENSE:INT] | ALIGN AUTO

[09:01:48 AMFeb 06, 2016

#Avg Type: RMS

[Center Freq 5.714210000 GHz AvgHon: 100100

PNO: Wide —»— 1rig: FreeRun
IFGain:Low Atten: 20 dB

TRAGE| 3456
TYPE[A WAMAAAA

Frequency

DET|A

Ref Offset 125 dB

10 dBidiv. Ref 22.00 dBm
Log

Auto Tune|

Center Freq|
5.714210000 GHz|

StartFreq
5.699210000 GHz|

Center 5.71421 GHz
#Res BW 1.0 MHz
N f
2 N f

#VBW 3.0 MHz*

-3.564dBm Band Power 21.58 MHz
-2.823 dBm

i

5714 21 GHz
5.724 26 GHz

Span 30.00 MHz

#Sweep 20.00 ms (1001 pts)

b

StopFreq
5.729210000 GHz

CF Step
3.000000 MHz

Auto Man

Freq Offset
0 Hz|
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REPORT NO: 15U21741-E4V1 DATE: February 15, 2016
FCC ID: 2AAEH-107

UNII-3 BAND
Bandwidth and Antenna Gain
Frequency Min Directional Directional
26 dB Gain Gain
BW for Power for PPSD
(MHz) (MHz) (dBi) (dBi)
5725 21.58 15.00 15.00
Limits
Frequency FCC FCC
Power PPSD
Limit Limit
(MHz) (dBm) (dBm)
5725 30.00 30.00
| Duty Cycle CF (dB)| 0.00 lIncluded in Calculations of Corr'd Power & PPSD

Output Power Results

Frequency | Chain O Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
5725 8.80 8.65 11.74 30.00 -18.26

PPSD Results

Frequency Chain O Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
5725 -5.81 -5.97 -2.88 30.00 -32.88
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REPORT NO: 15U21741-E4V1 DATE: February 15, 2016
FCC ID: 2AAEH-107

OUTPUT POWER, Chain 0 CH 5725 UNII-3

BE. Keysight Spectrum Analyzer - APv3.9.1(122815)39316, Chamber H =
RL | RF [soe bC | | | SENSE:INT] | ALIGN AUTO  [01:02:13 PMJan 28, 2016

[Center Freq 5.735790000 GHz #Avg Type: RMS TRace]T o 3 Frequency
PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100

IFGain:Low Atten: 20 dB DET|A

Auto Tune

Ref Offset 12.5 dB

1Lo deidiv Ref 22.00 dBm
og

CenterFreq|
5.735790000 GHz|

120

StartFreq
5.720790000 GHz|

Stop Freq|
5.750790000 GHz|

CF Step
3.000000 MHZ
Auto Man

Freq Offset|

Center 5.73579 GHz Span 30.00 MHz 0Hz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 20.00 ms (1001 pts)

FONCTION DT -
573579 GHz -3.880 dBm Band Power 21.58 MHz 8.798 dB

PSD, Chain 1 CH 5725 UNII-3

BM. Keysight Spectrum Analyzer - APv3.9.1(122815)39316, Chamber H o | ]
RL | RF |[soe b | | | SENSE:INT] | ALIGN AUTO  [12:50:57 PMJan 28, 2016

[Center Freq 5.735790000 GHz #Avg Type: RMS TRACE[L] - 3 Frequency
PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100

IFGain:Low Atten: 20 dB DET|A

Auto Tune|

Ref Offset 12.5 dB

1Lo de/div.  Ref 22,00 dBm
og

CenterFreq|
5.735790000 GHz|

120

StartFreq
5.720790000 GHz|

Stop Freq|
5.750790000 GHz|

CF Step
3.000000 MHz
Auto Man

Freq Offset|
Center 5.73579 GHz Span 30.00 MHz 0Hz
#Res BW 510 kHz #/BW 1.5 MHz* Sweep 20.00 ms (1001 pts)

[vobaTrlec] X — | v ] FOucTon ] roncronwom] U
f 5.73579 GHz -6.854 dBm Band Power 21.58 MHz 8.784 dB
f 572505 GHz -5.810 dBm

i
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REPORT NO: 15U21741-E4V1
FCC ID: 2AAEH-107

DATE: February 15, 2016

OUTPUT POWER, Chain 1 CH 5725 UNII-3

BN Keysight Spectrum Analyzer - APv3.9.1(122815),39316, Chamber H ==
RL | RF [soe pc | | | SENSE:INT] | ALIGN AUTO _ [12:54:56 PMJan 29, 2016 F
Center Freq 5.735790000 GHz ] #Avg Type: RMS TRaGE[03 15 5 requency
PNO: Wide -—»— 1rig: FreeRun Avg|Hold: 100/100 TYPEIA WARAAY
IFGain:Low Atten: 20 dB DET|A
Auto Tune
Ref Offset 125 dB
10dBidiv  Ref 22.00 dBm
Log
o0 Center Freq
5.735790000 GHz
2.0
-8.00 StartFreq,
5.720790000 GHz
-18.0
e Stop Freq|
50 5.750790000 GHz
80 CF Step
3.000000 MHz
a0 Auto Man
B8O
Freq Offset,
Center 5.73579 GHz Span 30.00 MHz 0Hz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 20.00 ms (1001 pts)
| I B e — ¥
1 N f 5.735 79 GHz -3.956 dBm Band Power 21.58 MHz 8.652 dB!
2
3 =
« =
[MSG STATUS

PSD, Chain 1 CH 5725 UNII-3

=R

BN Keysight Spectrum Analyzer - APv3.9.1(122815),39316, Chamber H
RL | RF [soe bc |

| SENSE:INT]

| ALIGN AUTO_ [12:52:27 PMJan 29, 2016

IFGain:Low

Eenter Freq 5.735790000 GPHng:V\.'me% Trig: Free Run

Atten: 20 dB

#Avg Type: RMS TRACE| 3456

Frequency

TYPE|A ¥

Avg|Hold: 100/100
DET|A

Ref Offset 12.6 dB
Ref 22.00 dBm

Auto Tune|

10 dBldiv
Log

5.735790000 GHz|

Center Freq

5.720790000 GHz|

StartFreq|

5.750790000 GHz|

Stop Freq|

[Auto

CF Step
3.000000 MHz
Man

Center 5.73579 GHz
#Res BW 510 kHz

573579 GHz
5.72520 GHz

#VBW 1.5 MHz*

FON
-7.165 dBm  Band Power

-5.973 dBm

Span 30.00 MHz

Freq Offset|
0 Hz|

Sweep 20.00 ms (1001 pts)
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REPORT NO: 15U21741-E4V1 DATE: February 15, 2016
FCC ID: 2AAEH-107

8.4.4. CONDUCTED BANDEDGE

LIMITS

FCC 8§15.205 and 815.209
PART 15, SUBPART E

Radiated LIMIT:
(3) For transmitters operating in the 5.47-5.725 GHz band: All emissions outside of the
5.47-5.725 GHz band shall not exceed an e.i.r.p. of =27 dBm/MHz.

Procedure

KDB 789033 D02 General UNII Test Procedures New Rules v01, Section I, G5, G6

Conducted measurements are being used to demonstrate compliance with the spurious limits in
the restricted band (all other spurious emissions are measured using the radiated test method with the
antennas connected). The limits are 54 dBuV/m average and 74 dBuV/m peak, which are equivalent to
eirp of -41.2 dBm and -21.2 dBm respectively. The plots include an offset to account for the EUT antenna
gain and external attenuation between EUT antenna port and spectrum analyzer. As the two antenna
chains feed cross polarized antennas with un- correlated signals the two chains are treated independently
and the emissions do not need to be summed.
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REPORT NO: 15U21741-E4V1
FCC ID: 2AAEH-107

DATE: February 15, 2016

RESULTS

LOW CHANNEL BANDEDGE, Chain 0

AUTHORIZED BAND EDGE Chain 0 LOW PEAK

Keysight Spectrum Analyzer - Swept SA

=N

RL__ [ R [s00 obcC | [ [ SENSE:INT]

ALIGN AUTO [08:57:47 AMJan 22, 2016

;

PNO: Fast —»— 1rig: Free Run
IFGain:Low #Atten: 4 dB

Ref Offset 275 dB

10dBidiv. Ref 0.00 dBm
Log

#Avg Type: RMS
Avg[Hold: 1001100

TRACE]; 53456 Frequency
TYPE| M WA

DeT|P

Auto Tune|

-100

Center Freq

-200

5.410000000 GHz|

-300

StartFreq
5.350000000 GHz

-400

500 Ryt ottt el

Stop Freq|
5.470000000 GHz

-600

CF Step|

-700

12.000000 MHz
[Auto Man

-800

Freq Offset]

0 Hz|

Start 5.35000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz

Stop 5.47000 GHz
Sweep 1.000 ms (1001 pts)

STATUS

AUTHORIZED BAND EDGE Chain 0 LOW AVERAGE

M Keysight Spectrum Analyzer - Swept 54

[N

RL | RF [s00 pc | |

| SENSE:INT| |

ALIGN AUTO [08:56:32 AMJan 22, 2016

PNO: Fast —— 1rig: Free Run
IFGain:Low #Atten: 6 dB

Ref Offset 27 .6 ¢B

10dBidiv Ref 0.00 dBm
Log

#Avg Type: RMS TRACE| 3456
Avg|Hold: 100/100

Frequency
TYPE|A ¥AAAAAAH
DET|A

Auto Tune

CenterFreq|

5.410000000 GHz

StartFreq
5.350000000 GHz|

Stop Freq|
5.470000000 GHz|

CF Step|

12.000000 MHz|
[Auto Man|

Freq Offset|

0 Hz|

Start 5.35000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

Stop 5.47000 GHz
Sweep 1.000 ms (1001 pts)

STATUS
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REPORT NO: 15U21741-E4V1 DATE: February 15, 2016
FCC ID: 2AAEH-107

HIGH CHANNEL BANDEDGE, Chain 0

AUTHORIZED BAND EDGE Chain 0 HIGH 1 PEAK

BN Keysight Spectrum Analyzer - Swept SA (= =]
RL | RF [soe Dc [ | | SENSE:INT] | ALIGN AUTO _[09:08:48 AMJan 22, 2016 F
[Start Freq 5.725000000 GHz ] #Avg Type: RMS TRACE[T23 5 6 requency
PNO: Fast —»~ 1rig: FreeRun Avg|Hold: 100/100 R AR
IFGainHigh  #Atten: 0.dB P
Auto Tune|
Ref Offset 27.5 dB
10 dBidiv  Ref 0.00 dBm
Log
Center Freq
-180 5.775000000 GHz
200
StartFreq|
o0 5.725000000 GHz
e Stop Freq|
5.825000000 GHz
500
CF Step
o 10.000000 MHz]
[Auto Man|
70.0
Freq Offset|
-60.0
0 Hz|
-90.0
Start 5.72500 GHz Stop 5.82500 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMSG [STATUS
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REPORT NO: 15U21741-E4V1 DATE: February 15, 2016
FCC ID: 2AAEH-107

LOW CHANNEL BANDEDGE, Chain 1

AUTHORIZED BAND EDGE Chain 1 LOW PEAK

BN Keysight Spectrum Analyzer - Swept SA (=
RL | RF [soe Dc [ | | SENSE:INT] | ALIGN AUTO | 08:58:50 AMJan 22, 2016
’7 #Avg Type: RMS TRACEF 3456 Frequency
PNO: Fast —»—~ 1rig: FreeRun Avg|Hold: 100/100 R ‘
IFGain:Low #Atten: 4dB DET|P
Auto Tune
Ref Offset 27.5 dB
10dBidiv. Ref 0.00 dBm
Log
Center Freq
-10.0 5.410000000 GHz|
-200
StartFreq|
0o 5.350000000 GHz|
e B Stop Freq
5.470000000 GHz|
500 rdoH s
o CF Step|
12.000000 MHz
[Auto Man
700
Freq Offset|
-80.0
0 Hz|
900
Start 5.35000 GHz Stop 5.47000 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS

AUTHORIZED BAND EDGE Chain 1 LOW AVERAGE

BE Keysight Spectrum Analyzer - Swept SA (= =
RL | RF [s00 bC | | | SENSE:INT] | ALIGN AUTO  [09:01:17 AMJan 22, 2016
#Avg Type: RMS TRACE| 3456 Frequency
PNO: Fast —— 1rig: Free Run Avg|Hold: 100/100 TYPE|A WA

IFGain:Low #Atten: 4dB peTlA

Auto Tune|
Ref Offset 27.5 dB

10dBidiv Ref 0.00 dBm
Log

Center Freq|
5.410000000 GHz

StartFreq
5.350000000 GHz|

Stop Freq|
5.470000000 GHz|

CF Step|
12.000000 MHz|
[Auto Man|

Freq Offset|
0 Hz|

Start 5.35000 GHz Stop 5.47000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

(] STATUS

Page 80 of 122
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: 15U21741-E4V1 DATE: February 15, 2016
FCC ID: 2AAEH-107

HIGH CHANNEL BANDEDGE, Chain 1

AUTHORIZED BAND EDGE Chain 1 HIGH PEAK

BN Keysight Spectrum Analyzer - Swept SA (=
RL | RF [soe Dc [ | | SENSE:INT] | ALIGN AUTO _[09:08:08 AMJan 22, 2016
’7 #Avg Type: RMS TRACEF 3456 Frequency
PNO: Fast —»~ 1rig: FreeRun Avg|Hold: 100/100 R ‘
IFGain:High #Atten: 0 dB DET|P
Auto Tune
Ref Offset 27.5 dB
10dBidiv. Ref 0.00 dBm
Log
Center Freq
-10.0 5.775000000 GHz|
-200
StartFreq|
. <\ 5.725000000 GHz
e Stop Freq|
5.825000000 GHz|
500
o CF Step|
10.000000 MHz
[Auto Man
700
Freq Offset|
-80.0
0 Hz|
900
Start 5.72500 GHz Stop 5.82500 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
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REPORT NO: 15U21741-E4V1

FCC ID: 2AAEH-107

DATE: February 15, 2016

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uvVim)at3m (dBuV/m) at 3m
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 for below 1GHz
and 150 cm for above 1GHz. 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 3 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: 15U21741-E4V1
FCC ID: 2AAEH-107

DATE: February 15, 2016

9.2. TRANSMITTER ABOVE 1 GHz

9.2.1. TX ABOVE 1 GHz 10MHz BW 2TX MODE IN THE 5.6 GHz BAND

HARMONICS AND SPURIOUS EMISSIONSHARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL PLOT

UL Fremont — Chamber H

| Feb 2816 21:84:32

ioted Emissions 3-Meters

ct Number: 15021741
t: FASTBACK

g:EUT WITH POE
5488MHz, 1@MHz BU
d by:C. XIONG

CdBul/m)

e 8
Frequency (GHz)

REd/UBU
1HC-6dB)/ 30k

RBU/UEW Ref/Atin
1HC-6dB)/ 30k 13/16  PEAK/Pur Avg(RIS)  dine

5ups/tiode  Position
NC-6B)/3Bk  87/B HX

Ref/Attn  Det/fAvg Tup Sueep Pt
87/0 PERK/ P Brg (RIS 45dnsectAuto) 18k MAXH ©-36Adegs H

Pts #5ups/Mode FPosition
sto) 6801 HAXH -360deg:

o) 5881 MAKH 6-360degs

Ronge (GHz) Det/fvg Type
5:6.15-18 PEAK/P

ur fvg (RMS)

FCC Port15C 5GHz UNII RSE.TST 38915 22 Dct 2015 Rev 9.5 24 Jun 2815

LOW CHANNEL VERTICAL PLOT

UL Fremont — Chamber H I Feb 2816 21:084:32

Rodlioted Emissions 3-Meters

Project Number: 15021741
Client:FASTBACK

Conf | g:EUT WITH POE
Mode | 548@MHz, 1@MHz BU
Tested by:C. XIONG

CdBul/m)

!
Frequency (GHz)

Range (GHz) REW/BU  Ref/Attn Det/Avg Tupe Pts  ¥oups/Mode Fosition Renge (BHz) REWUBU  Ref/Atin Det/Avg Type Pte  #5ups/Mode Position

FCC Port15C 56Hz UNII RSE.TST 38915 22 Dct 2@15 Rev 9.5 24 Jun 2815
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REPORT NO: 15U21741-E4V1 DATE: February 15, 2016
FCC ID: 2AAEH-107

DATA
Marker Frequency Meter Det AFT863 ‘Amp/CbI/FI Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuv/m) (dBuV/m)

1 *11 49.78 PK-U 27.1 -34.4 42.48 - - 74 -31.52 - - 32 135 H
*11 43.97 ADR 271 -34.4 36.67 54 -17.33 - - 32 135 H
2 *1.125 51.13 PK-U 274 -34.4 44.13 - - 74 -29.87 - - 98 102 H
*1.125 45.91 ADR 27.4 -34.4 38.91 54 -15.09 - - 98 102 H
4 *1.125 48.96 PK-U 27.4 -34.4 41.96 - - 74 -32.04 - - 0 160 \
*1.125 41.72 ADR 274 -34.4 34.72 54 -19.28 - - 0 160 \
5 *5.116 47.38 PK-U 343 -18.4 63.28 - - 74 -10.72 - - 0 160 \
*5.117 35.58 ADR 343 -18.4 51.48 54 -2.52 - - 0 160 \%
3 2.5 44.41 PK-U 325 -33.3 43.61 - - - - 68.2 -24.59 34 142 H
6 10 40.74 PK-U 36.9 -24.1 53.54 - - - - 68.2 -14.66 73 119 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U21741-E4V1
FCC ID: 2AAEH-107

DATE: February 15, 2016

MID CHANNEL HORIZONTAL PLOT

12@UL Fremont — Chomber H

I Feb 2816

23:38:25

Radi
Proje

Clien
Conf'i
Mode :

Teste

cated Emissions 3-Meters

4 Number : 15021741
(FASTBACK

(EUT WITH POE

606MHz
by:C

18MHz Bl
XIONG

CdBul/m)

Avg Limit (dBuU/m)

]

T

Frequency (GHz)

18

Range (GHz) REL/ VBl
1MC-6dB)/ 30k

1HC-6dB)/ 30k

Ref/Atin  Det/vg Tupe
87/8 PEAK/Par Pug (RHS)

PERK/Pur Avg(RMS) 41

Pts
uto) 681

113/16 clhute) 5001

Foups Mode P
HAXH [
MAXH

Det/fvg Type Pt= %5

Ronge (BHz) e
518 PERK/Pir Avg (RS

RBU/UBW

Ref /tin Suesp
S| 56 NGB/ 87/D 45nsec(Auto)

@

o AN

Pasitian

ups/Node
H @-360degs H

FCC Part15C 56Hz UNIT RSE.TST 3@915 22 Oct 2015

Rev 9.5 24 Jun 2615

MID CHANNEL VERTICAL PLOT

UL Fremont — Chamber H

| Feb 20816

23:38:25

120

11a

Rodiloted Emissions 3-Meters
Project Number:15U21741

1668

Client:FASTBACK
Config:EUT WITH POE
Mode :5688MHz, 1BMHz Bl

908

Tested by:C. XIONG

Peak Limit (dBulU/m3

80

78

CdBul/m)

Avg Limit (dBuU/m)

60

58

40

Frequency (GHz)

8

Range (GHz) RELL/UBU Ref/Attn  Dei/fvg Tupe e Pis

#ups/Mode  Position

Range (6Hz) e Ref/Atin

Det/fvg Tupe Sueep Pts  #5ups/Mode

Fasitian

FCC Port15C 56Hz UNIT RSE.TST 3@915 22 Oct 2A15

Rev 9.5 24 Jun 2815
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REPORT NO: 15U21741-E4V1
FCC ID: 2AAEH-107

DATE: February 15, 2016

DATA
Marker Frequency Meter Det AFT863 Amp/Cbl/FI Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuv/m) (dBuV/m)

1 *1.075 49.18 PK-U 27.1 -34.3 41.98 - - 74 -32.02 30 138 H
*1.075 43.97 ADR 271 -343 36.77 54 -17.23 - 30 138 H
2 *1.4 49.14 PK-U 285 -34 43.64 - - 74 -30.36 25 100 H
*1.4 40.09 ADR 285 -34 34.59 54 -19.41 - - 25 100 H
3 *1.25 44.91 PK-U 285 -34.5 38.91 - 74 -35.09 57 193 \
*1.25 35.46 ADR 285 -345 29.46 54 -24.54 - - 57 193 \
4 *5.122 47.65 PK-U 344 -18.4 63.65 - - 74 -10.35 57 193 \
*5.123 35.52 ADR 34.4 -18.4 51.52 54 -2.48 - - 57 193 \%
6 *11.2 36.71 PK-U 37.8 -23.4 51.11 - - 74 -22.89 91 107 H
*11.2 27.85 ADR 378 -23.4 42.25 54 -11.75 - - 91 107 H
5 10 40.62 PK-U 36.9 -24.1 53.42 68.2 -14.78 75 103 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U21741-E4V1 DATE: February 15, 2016
FCC ID: 2AAEH-107

HIGH CHANNEL HORIZONTAL PLOT
UL Fremont — Chamber H 2 Feb 26816 BB 33:82
Rodigted Emissions 3-Meters

Project Number:150U21741
Client}FASTBACK
ConfigjEUT WITH POE
Mode :5715MHz, 1@MHz Bl
Tested|by:C. XIONG

120

CdBul/m)

Avg Limit (dBuU/m)

xWWW‘*

T8
Frequency (GHz)

REW/UBU  Ref/Attn Det/Avg Tepe e Pts  ¥oups/Mode P
NC-6dB) /3B 87/8 PEAK/Par Pug (RHS) uto) 6601 HAXH [

Range (6Hz) RELI/UBY Ref/Atin Det/fvg Type Pts #5ups/Mode Position
/ 5718 | 81/8 H
IMC-6dB)/3Bk  113/16  PEAK/Pur Avg(RMS)  dlmsecCAuto) 5881  MAXH 8

e Suesp
S| 56 1M(-6lb)/ 3k PERK/Pir Avg(RNS)  45%nsec(huta) 18k HAKE 6-36cegs H

FCC Part15C 56Hz UNIT RSE.TST 3@915 22 Oct 2015 Rev 9.5 24 Jun 2615

HIGH CHANNEL VERTICAL PLOT
UL Fremont — Chamber H 2 Feb 26816 BB:33:82
Rodiated Emissions 3-Meters
Project Number:15U21741
1a Client) FASTBACK
ConfigiEUT WITH POE

Mode :5715MHz, 1@MHz Bl
106 Tested by:C. XIONG

120

908

Peck Limit (dBuU/m)
80

78

CdBul/m)

Avg Limit (dBuU/m)

60

58

40

8
Frequency (GHz)

Range (GHz) RELL/UBU Ref/Attn  Dei/fvg Tupe e Pts ¥5ups/Mode Position Range (6Hz) RELI/UBY Ref/Atin Det/fvg Tupe Sueep Pts #5ups/Mode Position

FCC Port15C 56Hz UNIT RSE.TST 3@915 22 Oct 2A15 Rev 9.5 24 Jun 2815
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REPORT NO: 15U21741-E4V1
FCC ID: 2AAEH-107

DATE: February 15, 2016

DATA
Marker Frequency Meter Det AFT863 Amp/Cbl/FI Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuv/m) (dBuV/m)

1 *11 50.11 PK-U 27.1 -34.4 42.81 - - 74 -31.19 30 134 H
*11 43.97 ADR 271 -34.4 36.67 54 -17.33 - 30 134 H
2 *1.4 47.66 PK-U 285 -34 42.16 - - 74 -31.84 30 104 H
*1.4 40.04 ADR 285 -34 34.54 54 -19.46 - - 30 104 H
3 *5.147 47.09 PK-U 344 -18.4 63.09 - - 74 -10.91 30 104 \
*5.148 35.54 ADR 344 -185 51.44 54 -2.56 - - 30 104 \
5 *11.43 38.59 PK-U 379 -23.1 53.39 - - 74 -20.61 36 171 H
*11.43 31.47 ADR 37.9 -23.1 46.27 54 -7.73 - - 36 171 H
6 *11.43 36.78 PK-U 379 -23.1 51.58 - - 74 -22.42 76 102 \
*11.43 27.96 ADR 379 -23.1 42.76 54 -11.24 - - 76 102 \
4 10 41.38 PK-U 36.9 -24.1 54.18 68.2 -14.02 71 107 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U21741-E4V1 DATE: February 15, 2016
FCC ID: 2AAEH-107

9.2.2. TX ABOVE 1 GHz 20MHz BW 2TX MODE IN THE 5.6 GHz BAND

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL PLOT
UL Fremont - Chaomber H | Feb 2816 18:48:508

Rodjoated Emissions 3-Meters

Projact Nunber: 15021741
i1e Client: FASTBACK
Config:EUT WITH POE
Mode {5485MHz, 2BMHz Bl
188 Tested by:C. XIONG

120,

98

Peak Limit C(dBulU/m)

8o
INIT Non-Restricted (d

78

CdBul/m)

Avg Limit (dBul/m)
68

58

48 2

i

o ‘ R T il

R |
LA A A St E

12
Frequency (GHz)

Range (6Hz) f/fitkn  De Sueey Pis os i Lion Ronge (GHz) REU/BU  Rei/fttn Del/fug Tupe = Pts #Sups/Mode Position
5,08 INC-6dB)/3 7/0 PEAK, 5 1 36 5:6.15-18 81/ PERK/Pir fvg (R kKK -361

Sueep
1 1M(-6dB)/ 3 RMS)  d5dnsee (Auto) 18 Bege

FCC Part!5C 5GHz UNII RSE.TST 38915 22 Oct 2815 Rev 8.5 24 Jun 2815

LOW CHANNEL VERTICAL PLOT

UL Fremont - Chomber H { Feb 2816 18:48:58
Radjated Emissions 3-Meters

Project Number: 15021741
Client:FASTBACK
Config:EUT WITH POE
Mode :5485MHz, 2BMHz BU
Tested by:C. XIONG

Peok Limit (dBul/m)

UNIT Non-Restricted (dB

CdBul/m)

Avg Limit (dBulU/m)

Frequency (GHz)

Ronge (6H2) REU/UB  Rei/ttn  Dei/fvg Type Sueep s oups/Mode FPosition Ronge (6Hz) REU/BU  Ref/Bitn  Det/fvg Type ess Pte  fups/fode Position

FCC Part{5C 5GHz UNIT RSE.TST 38915 22 Oct 2815 Rev 9.5 24 Jun 2815
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REPORT NO: 15U21741-E4V1

FCC ID: 2AAEH-107

DATE: February 15, 2016

DATA
Marker Frequency Meter Det AFT863 ‘Amp/CbI/FI Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuv/m) (dBuV/m)

1 *11 48.75 PK-U 27.1 -34.4 41.45 - - 74 -32.55 30 129 H
*11 42.61 ADR 271 -34.4 3531 54 -18.69 - - 30 129 H
2 *1.125 50.26 PK-U 274 -34.4 43.26 - - 74 -30.74 100 105 H
*1.125 44.21 ADR 27.4 -34.4 37.21 54 -16.79 - - 100 105 H
4 *1.125 46.97 PK-U 27.4 -34.4 39.97 - 74 -34.03 360 157 \
*1.125 38.96 ADR 274 -34.4 31.96 54 -22.04 - - 360 157 \
5 *5.139 47.14 PK-U 344 -18.4 63.14 - 74 -10.86 360 157 H
*5.138 35.63 ADR 34.4 -18.4 51.63 54 -2.37 - - 360 157 H
3 2.5 43.65 PK-U 325 -33.3 42.85 68.2 -25.35 35 144 H
6 10 40.31 PK-U 36.9 -24.1 53.11 68.2 -15.09 69 122 H

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

PK-U - U-NIl: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U21741-E4V1
FCC ID: 2AAEH-107

DATE: February 15, 2016

MID CHANNEL HORIZONTAL PLOT

UL Fremont — Chamber H

I Feb 2816 19:37:18

120

Radi
Proje

Clien
Conf'i
Mode :
Teste

cted Emissions 3-Meters

4 Number : 15021741
(FASTBACK
(EUT WITH POE

28MHz Bl

600MHz,

XIONG

by:C

CdBul/m)

Avg Limit (dBuU/m)

>
@
‘ b

A i N

il

Frequency (GHz)

18

REW/UBU  Ref/Attn Det/Avg Tepe
NC-6dB) /3B 87/8 PEAK/Par Pug (RHS)

Range (GHz)
1:1-5.08
15 MC-6dB)/3Bk 11316 PEAK/Pur Avg(RMS)  41nss

Seeep
156m (Auto) 6681
Auto) 5081 1

Pts  #5ups/Mode

HAKH
HAKH

Det/hvg Type

Position Ronge (BHz) REW/UBD r
o 5:6.15 | PERK/Pir Avg (RS

Ref/Atin
5-18 1M(-6eB)/ 30k 87/8

S
454nsec futa)

Pts $5ups/fiode Fosition
1o HAXH G- 360degs H

FCC Part15C 56Hz UNIT RSE.TST 3@915 22 Oct 2015

Rev 9.5 24 Jun 2615

MID CHANNEL VERTICAL PLOT

UL Fremont — Chamber H

| Feb 20816

19:

120

11a

Project Number:15U21741

Client:FASTBACK
Config:EUT WITH POE
Mode :5608MHz, 28MHz Bl
Tested by:C. XIONG

1668

908

Rodicted Emissions 3-Meters

Peak Limit (dBulU/m3

80

78

CdBul/m)

Avg Limit (dBuU/m)

60

58

40

Frequency (GHz)

8

Range (GHz) RELL/UBU Ref/Attn  Dei/fvg Tupe Sueep

Pt  #5ups/Mode Fosition

Range (6Hz) RELI/UBY Ref/Atin Det/fvg Tupe

Sueep

Pt= ¥5ups/Mode Positian

FCC Port15C 56Hz UNIT RSE.TST 3@915 22 Oct 2A15

Rev 9.5 24 Jun 2815
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REPORT NO: 15U21741-E4V1 DATE: February 15, 2016
FCC ID: 2AAEH-107

DATA
Marker Frequency Meter Det AFT863 Amp/Cbl/FI Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuv/m) (dBuV/m)

1 *1.025 47.66 PK-U 27 -34.2 40.46 - - 74 -33.54 - - 26 153 H
*1.025 41.21 ADR 27 -34.2 34.01 54 -19.99 - 26 153 H
2 *1.125 50.74 PK-U 274 -34.4 43.74 - - 74 -30.26 - - 95 105 H
*1.125 44.84 ADR 27.4 -34.4 37.84 54 -16.16 - 95 105 H
3 *1.125 48.48 PK-U 27.4 -34.4 41.48 - - 74 -32.52 - - 47 205 \
*1.125 41.74 ADR 274 -34.4 34.74 54 -19.26 - - 47 205 \
4 *5.113 47.24 PK-U 343 -18.4 63.14 - - 74 -10.86 - - 47 205 \
*5.114 35.62 ADR 343 -18.4 51.52 54 -2.48 - - 47 205 \%
5 *75 38.46 PK-U 36 -26.2 48.26 - - 74 -25.74 - - 47 134 H
*75 27.45 ADR 36 -26.2 37.25 54 -16.75 - - 47 134 H
6 10 41.38 PK-U 36.9 -24.1 54.18 - - - - 68.2 -14.02 74 102 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U21741-E4V1
FCC ID: 2AAEH-107

DATE: February 15, 2016

HIGH CHANNEL HORIZONTAL PLOT

UL Fremont — Chamber H

{ Feb 2016
Rodigted Emissions 3-Meters
15021741

28:17:081
120

Project Number:

Client]
Config
Mode:5

Tested

FASTBACK
EUT WITH POE

18MHz,
by:C

28MHz Bl
XIONG

CdBul/m)

Avg Limit (dBuU/m)

2
&)
]

1
JJT

s

R

AR

Frequency (GHz)

Positian
@-360degs H

rge (GHz) REL/ VBl
1MC-6dB)/ 30k

1HC-6dB)/ 30k

Ref/Atin  Det/vg Tupe
87/8 PEAK/Par Pug (RHS)

PERK/Pur Avg(RMS) 41

Pts
uto) 681
clAuto) 5681

Foups Mode P
HAXH [
MAXH @

Ronge (BHz) REWUBU  Ref/Atin Det/Avg Type Suesp Pie #oups/fode
s| 5:6.15%18 NC-6B)/3k B7/B  PERK/Pur Avg(RMS)  454nsecthute) 1Bk MAXH

113/16

FCC Part15C 56Hz UNIT RSE.TST 3@915 22 Oct 2015 Rev 9.5 24 Jun 2615

HIGH CHANNEL VERTICAL PLOT

UL Fremont — Chamber H

| Feb 20816

20:17.61

120

11a

Rodicoted Emissions 3-Meters
Project Number:15U21741

Client; FASTBACK
Config; EUT WITH POE
Mode :571@MHz, 28MHz Bl

1868 Tested by:C. XIONG

908

Peak Limit (dBulU/m3

80

78

CdBul/m)

Avg Limit (dBuU/m)

60

58

40

8
Frequency (GHz)

Range (GHz) RELL/UBU Ref/Attn  Dei/fvg Tupe Pts ¥5ups/Mode Position Range (6Hz) RELI/UBY Ref/Atin Det/fvg Tupe Sueep Pts #5ups/Mode Position

FCC Port15C 56Hz UNIT RSE.TST 3@915 22 Oct 2A15 Rev 9.5 24 Jun 2815
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REPORT NO: 15U21741-E4V1 DATE: February 15, 2016
FCC ID: 2AAEH-107

DATA
Marker Frequency Meter Det AFT863 ‘Amp/CbI/FI Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuv/m) (dBuV/m)

1 *11 49.22 PK-U 27.1 -34.4 41.92 - - 74 -32.08 - - 38 193 H
*11 43.22 ADR 271 -34.4 35.92 54 -18.08 - 38 193 H
2 *1.125 50.81 PK-U 274 -34.4 43.81 - - 74 -30.19 - - 97 101 H
*1.125 45.22 ADR 27.4 -34.4 38.22 54 -15.78 - - - - 97 101 H
4 *1.125 48.7 PK-U 27.4 -34.4 41.7 - - 74 -32.3 - - 52 222 \
*1.125 42.38 ADR 274 -34.4 35.38 54 -18.62 - - 52 222 \
5 *5.136 47.23 PK-U 344 -18.4 63.23 - - 74 -10.77 - - 52 222 \
*5.136 35.52 ADR 34.4 -18.4 51.52 54 -2.48 - - 52 222 \%
3 2.5 44.63 PK-U 325 -33.3 43.83 - - - - 68.2 -24.37 34 121 H
6 10 41.47 PK-U 36.9 -24.1 54.27 - - - - 68.2 -13.93 74 113 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U21741-E4V1 DATE: February 15, 2016
FCC ID: 2AAEH-107

9.2.3. TX ABOVE 1 GHz 40MHz BW 2TX MODE IN THE 5.6 GHz BAND

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL PLOT
UL Fremont - Chaomber H 29 Jan 2816 21:16:45

Radioted Emissions 3-Meters

Pr‘ojjct Number : 15021741
i1e Clieft: FASTBACK
Confilg:EUT WITH POE
Mode |5495MHz, 4BMHz Bl
188 Tested by:C. XIONG

120,

98

Peak Limit C(dBulU/m)
80

INIT Non-Restricted (d

78

CdBul/m)

Avg Limit (dBul/m)
68

58

48

T vl

384

Frequency (GHz)

Range (6Hz) Ref/Attn  Det/Avg Tupe Sueep
5,88 INC-6dB)/3 87/ PEAK /i Avg(RNS) ko

Pls  #sups/Mode Positlion Ronge (GHz) REU/BU  Rei/fttn Del/fug Tupe weey Pts #Sups/Mode Position
g Ba1  HAXH 5:6.15-18 81/ PERK/Par Avg(RHS)  Au lok KK
113/16 PEAK/Pur Avg(RNS)  futo SaB1 MAKH

1 8-36Bdegs H 1HC-64E)/ 30 6-60degs

{8MHz BlU_5495MHz_19dBm.DAT 30915 22 Oct 2815 Rev 8.5 24 Jun 2815

LOW CHANNEL VERTICAL PLOT

UL Fremont - Chomber H 29 Jan 20816 21
Radiated Emissions 3-Meters

Projdct Number: 15021741
Cliert:FASTBACK

Config: EUT WITH POE
Mode 1 5495MHz, 4BMHz BU
Tested by:C. XIONG

Peok Limit (dBul/m)

UNIT Non-Restricted (d

CdBul/m)

Avg Limit (dBulU/m)

Frequency (GHz)

Ronge (6H2) REU/UB  Rei/ttn  Dei/fvg Type Sueep s oups/Mode FPosition Ronge (6Hz) REU/BU  Ref/Bitn  Det/fvg Type ess Pte  fups/fode Position

KBMHz BW_5495MHz_1S9dBm.DAT 38915 22 Oct 2815 Rev 9.5 24 Jun 2815
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REPORT NO: 15U21741-E4V1
FCC ID: 2AAEH-107

DATE: February 15, 2016

DATA
Marker Frequency Meter Det AFT863 Amp/Cbl/FI Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuv/m) (dBuV/m)
1 *1.075 49.69 PK-U 27.1 -34.3 42.49 - - 74 -31.51 24 142 H
*1.075 44.93 ADR 271 -343 37.73 54 -16.27 - 24 142 H
2 *1.125 51.68 PK-U 274 -34.4 44.68 - - 74 -29.32 95 100 H
*1.125 46.42 ADR 27.4 -34.4 39.42 54 -14.58 - 95 100 H
3 *1.25 46.72 PK-U 285 -34.5 40.72 - 74 -33.28 95 106 H
*1.25 39.09 ADR 285 -345 33.09 54 -20.91 - - 95 106 H
4 *1.125 47.37 PK-U 274 -34.4 40.37 - - 74 -33.63 352 190 \
*1.125 40.7 ADR 27.4 -34.4 33.7 54 -20.3 - - 352 190 \%
5 *5.113 47.51 PK-U 343 -18.4 63.41 - - 74 -10.59 352 190 \
*5.113 35.55 ADR 343 -18.4 51.45 54 -2.55 - - 352 190 \
6 10 40.57 PK-U 36.9 -24.1 53.37 68.2 -14.83 73 130 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U21741-E4V1 DATE: February 15, 2016
FCC ID: 2AAEH-107

MID CHANNEL HORIZONTAL PLOT

UL Fremont - Chamber H 29 Jan 2816 23:36:69
Radioted Emissions 3-Meters

Projefit Number: 15U2174
1y Client:FASTBACK
Config:EUT WITH POE
Mode: §6B@MHz, 4BMHz BU
168 Tested by:C. XIONG

126

96

Peak Limit (dBulU/m)
80

UNIT Non-Restricted

78

CdBul/m)

Avg Limit (dBuU/m)

68

50

48

it

18
Frequency (GHz)

REI/BU  Ref/Bitn  Del/fvg Tgpe Sucep Pte Woups/fade Position
M(-6dB)/ 38k 81/ PEAK/Pur A dnse; MAXE -3¢

vg(RMS)  45dnsec (Auto) 18k

Ronge (6Hz) REH/! = . s fode P Ronge (6Hz)
5,88 P 6 [ i | 5615718 [

1 8 1MC-6dB)/ 38k
3:5.08-6.15 1M k

FCC Parti5C 56Hz UNIT RSE.TST 38915 22 Oct 2815 Rev 9.5 24 Jun 2815

MID CHANNEL VERTICAL PLOT

UL Fremont - Chamber H 29 Jan 2816 23:36:89

Radioted Emissions 3-Meters

Pro jedt Number: 1502174
Client: FASTBACK
Config:EUT WITH POE
Mode : 56@@MHz, 4BMHz Bl
Tested by:C. XIONG

Peak Limit (dBulU/m)

INII Nom—Restricted (d

CdBul/m)

Avg Limit (dBul/m)

Frequency (GHz)

Ronge (6Hz) RBU/UB Ref/ttn Det/fvg Type Sueep Pis  #5ups/tode Position Ronge (6Hz) RBU/UBU Ref/Attn Det/fvg Type Sueep Pts  HSups/Mfode Position

FCC Part{5C 5GHz UNII RSE.TST 38915 22 Oct 2815 Rev 9.5 24 Jun 2815
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REPORT NO: 15U21741-E4V1
FCC ID: 2AAEH-107

DATE: February 15, 2016

DATA
Marker Frequency Meter Det AFT863 Amp/Cbl/FI Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuv/m) (dBuV/m)

1 *1.075 49.75 PK-U 27.1 -34.3 4255 - - 74 -31.45 25 100 H
*1.075 45.09 ADR 271 -343 37.89 54 -16.11 - 25 100 H
2 *1.125 52.21 PK-U 274 -34.4 45.21 - - 74 -28.79 37 138 H
*1.125 47.25 ADR 27.4 -34.4 40.25 54 -13.75 - - 37 138 H
3 *5.111 47.3 PK-U 343 -18.4 63.2 - - 74 -10.8 37 138 \
*5.111 35.53 ADR 343 -18.4 51.43 54 -2.57 - - 37 138 \
4 *75 38.16 PK-U 36 -26.2 47.96 - - 74 -26.04 47 104 H
*7.5 28.13 ADR 36 -26.2 37.93 54 -16.07 - - 47 104 H
6 *11.2 37.38 PK-U 37.8 -23.4 51.78 - - 74 -22.22 54 113 H
*11.2 27.86 ADR 378 -23.4 42.26 54 -11.74 - - 54 113 H
5 10 40.61 PK-U 36.9 -24.1 53.41 68.2 -14.79 79 113 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U21741-E4V1 DATE: February 15, 2016
FCC ID: 2AAEH-107

HIGH CHANNEL HORIZONTAL PLOT

UL Fremont - Chamber H 38 Jan 2816 BB:15: 38
Radiated Emissions 3-Meters

Project Number:15U21741
1y Client{FASTBACK
Config|EUT WITH POE
Mode: 5FB@MHz, 4BMHz BU
168 Tested|by:C. XIONG

126

96

Peak Limit (dBulU/m)
80

UNII Non-Restricted

78

CdBul/m)

Avg Limit (dBuU/m)
68

50

48

M, mew e

Frequency (GHz)

18

REI/BU  Ref/Bitn  Del/fvg Tgpe Sucep Pte Woups/fade Position
M(-6dB)/ 38k 81/ PEAK/Pur A dnse; MAXE -3¢

vg(RMS)  45dnsec (Auto) 18k

Ronge (6Hz) REH/! = . s fode P Ronge (6Hz)
5,88 P 6 [ i | 5615718 [

1 8 1MC-6dB)/ 38k
3:5.08-6.15 1M k

FCC Parti5C 56Hz UNIT RSE.TST 38915 22 Oct 2815 Rev 9.5 24 Jun 2815

HIGH CHANNEL VERTICAL PLOT

UL Fremont - Chamber H 36 Jan 2816 BB:15:38

Radiated Emissions 3-Meters

Project Number: 15021741
ClientiFASTBACK
ConfigiEUT WITH POE
Mode : 5700MHz, 40MHz BL
Tested by:C. XIONG

Peak Limit (dBulU/m)

INII Nom—Restricted (d

CdBul/m)

Avg Limit (dBul/m)

Frequency (GHz)

Ronge (6Hz) RBU/UB Ref/ttn Det/fvg Type Sueep Pis  #5ups/tode Position Ronge (6Hz) RBU/UBU Ref/Attn Det/fvg Type e s WSups/tede Position

FCC Part{5C 5GHz UNII RSE.TST 38915 22 Oct 2815 Rev 9.5 24 Jun 2815

Page 99 of 122

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: 15U21741-E4V1 DATE: February 15, 2016
FCC ID: 2AAEH-107

DATA
Marker Frequency Meter Det AF T863 Amp/Cbl/FI Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
1 *1.075 49.58 PK-U 271 -343 4238 - - 74 -31.62 - - 25 100 H
*1.075 44.96 ADR 27.1 -34.3 37.76 54 -16.24 - 25 100 H
2 *1.125 51.29 PK-U 27.4 -34.4 44.29 - - 74 -29.71 - - 36 141 H
*1.125 46.4 ADR 274 -34.4 39.4 54 -14.6 - 36 141 H
3 *1.125 47.97 PK-U 274 -34.4 40.97 - - 74 -33.03 - - 353 101 \
*1.125 41.29 ADR 27.4 -34.4 34.29 54 -19.71 - - - - 353 101 \%
4 *5.096 47.4 PK-U 343 -18.4 63.3 - - 74 -10.7 - - 353 101 \
*5.096 35.47 ADR 343 -18.4 51.37 54 -2.63 - - 353 101 \
6 *114 36.63 PK-U 379 -22.6 51.93 - 74 -22.07 - - 40 180 H
*11.4 28.04 ADR 37.9 -22.6 43.34 54 -10.66 - - 40 180 H
5 10 40.27 PK-U 36.9 -24.1 53.07 - - - - 68.2 -15.13 74 118 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U21741-E4V1 DATE: February 15, 2016
FCC ID: 2AAEH-107

9.3. WORST-CASE BELOW 1 GHz

Model IBR-1300-NA (PoE Option) setup:

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

HORIZONTAL PLOT
UL Fremont — Chomber H 29 Jan 2016 16:55:39
Radicated Emissions 3-Meters

Project Number:15U21741
86 Client:FASTBACK
Config:EUT ONLY

Mode: TRAFFIC RUNNING
78 Tested by:C. XIONG

Ela]

60

£
~
>
3
fis)
o

Ny

i

188 16
Frequency (MHz)

Renge (Ffiz) REU/UBN  Ref/Attn Det/Avg Type Suesp Pls  wps/fade FPosition Ronge (Fiz) REU/BU  Ref/Atin  Det/Avg Tupe Sucep Pte d5ups/fode FPosition
1:38-248 128k(-6dB)/ 1M g1/18 PEAK/LogPur-Uideo  ImsecChuto) 4881 MAXH B-360degs H 3:208-1000 120k (-6dB) /1M g1/18 PERK/LogPur-Video  3meec(huto) 681  MAXH 8-3608degs H

FCC Part 15 Subpart B Class B 38-1888MHz. TST 38915 15 Jul 2814 Rev 9.5 24 Jun 2815
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REPORT NO: 15U21741-E4V1 DATE: February 15, 2016
FCC ID: 2AAEH-107

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

VERTICAL PLOT

UL Fremont — Chomber H 29 Jon 2816 16:55:39

98
Radicted Emissions 3-Meters

Project Number: 15021741
80 Client: FASTBACK
Config:EUT ONLY

Mode: TRAFFIC RUNNING
78 Tested by:C. XIONG

60

£
~
>
5
fis)
el

188
Frequency (MHz)

Range (HMiz) REH/UW Ref/Attn Det/Avg Tupe e Pts  #5ups/Mode Position Fonge (MHz) REU/UB Ref/Attn  Det/Avg Type Sueep Pte #oups/fode Pasition

FCC Part 15 Subpart B Clase B 38-1808MHz. TST 38915 (5 Jul 2814 Rev 9.5 24 Jun 2815

DATA
Marker Frequency Meter Det AF T900 Amp/Cbl (dB) Corrected Class B QPk Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading Limit (dB) (Degs) (cm)
(dBuv) (dBuVv/m) (dBuV/m)

1 199.993 48 Qp 12.4 -29.8 30.6 43.52 -12.92 331 116 \Y
7 375 52.52 Pk 15.3 -28.8 39.02 46.02 -7 0-360 100 \
8 500 49.45 Pk 17.5 -28.3 38.65 46.02 -7.37 0-360 100 \
5 625 48.12 Pk 19.6 -27.9 39.82 46.02 -6.2 0-360 100 \
2 800.004 49.47 Qp 21.4 -27.4 43.47 46.02 -2.55 24 104 H
6 800.016 | 45.58 | Qp 21.4 274 39.58 46.02 -6.44 76 100 Vv
3 825.002 47.08 Qp 214 -27.1 41.38 46.02 -4.64 24 103 H
4 875.007 48.41 Qp 21.3 -26.7 43.01 46.02 -3.01 34 170 H

Pk - Peak detector

Qp - Quasi-Peak detector
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REPORT NO: 15U21741-E4V1 DATE: February 15, 2016
FCC ID: 2AAEH-107

Model IBR-1301-NA (AC Option) setup:

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

HORIZONTAL PLOT
UL Fremont — Chomber H 2 Feb 2016 18:41:57

Rodicoted Emissions 3-Meters

Project Number:15U21741
80 Client:FASTBACK

Config:EUT WITH AC ADAPTER
Mode: TRAFFIC RUNNING

78 Tested by:C. XIONG

=]

60

£
~
>
5
fis)
el

W

5] 16
Frequency (MHz)

REH/UW Ref/Attn Det/Avg Tupe Sueep Pts  #5ups/Mode Position Ronge (MHz) REU/UB Ref/Attn Dei/Avg Type ueep Pts  #5ups/Mode Pasition
128k(-64B)/1M  97/18  PEAK/LogPur-Video ImsecChuto)  40A1  MAXH 6-360degs H | 3:280-1000 128k(-608)/1M  97/18  PEAK/LogPur-Video Jnsec(futo) 5281  MAXH 8-3Bdegs H

FCC Port 15 Subpart B Clase B 38-1808MHz. TST 38915 (5 Jul 2814 Rev 9.5 24 Jun 2815
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REPORT NO: 15U21741-E4V1 DATE: February 15, 2016
FCC ID: 2AAEH-107

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

VERTICAL PLOT

UL Fremont — Chomber H 2 Feb 2816 18:41:57

98
Radicted Emissions 3-Meters

Project Number: 15U21741
8o Cliant :FASTBACK

Config:EUT WITH AC ADAPTER
Mode: TRAFFIC RUNNING

78 Tested by:C. XIONG

60

£
~
>
5
fis)
el

188
Frequency (MHz)

Range (HMiz) REH/UW Ref/Attn Det/Avg Tupe e Pts  #5ups/Mode Position Fonge (MHz) REU/UB Ref/Attn  Det/Avg Type Sueep Pte #oups/fode Pasition

FCC Part 15 Subpart B Clase B 38-1808MHz. TST 38915 (5 Jul 2814 Rev 9.5 24 Jun 2815

DATA
Marker Frequency Meter Det AF T900 Amp/Cbl (dB) Corrected Class B QPk Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading Limit (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
1 98.7225 54.34 Pk 9.8 -30.5 33.64 43.52 -9.88 0-360 100 \
2 177.985 52.54 Pk 11.5 -29.9 34.14 43.52 -9.38 0-360 100 \
3 800.3 44.96 Pk 21.4 -27.3 39.06 46.02 -6.96 0-360 201 H
6 800.3 43.25 Pk 21.4 -27.3 37.35 46.02 -8.67 0-360 100 \
4 850.3 44.37 Pk 22 -26.9 39.47 46.02 -6.55 0-360 201 H
5 900.3 44.02 Pk 22.3 -26.5 39.82 46.02 -6.2 0-360 100 H

Pk - Peak detector
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REPORT NO: 15U21741-E4V1 DATE: February 15, 2016
FCC ID: 2AAEH-107

9.4. WORST-CASE 18 to 26 GHz

SPURIOUS EMISSIONS 18000 TO 26000 MHz (WORST-CASE CONFIGURATION)

HORIZONTAL PLOT

‘EKUL EMC 2 Feb 2816 23121
RF Emissions
= Order Number: 15021741
El Client:FASTBACK
Conf iguration:EUT WITH AC ADAPTER
Madle :EGHz WORST CASE
85 Tested by / SN:C. XIONG
75 Peak Limit (dBull/m)
o
)
H
W65
5
T 55 Avg Limit CdBul/ml
5
: |
S 45 i3 2 3
@ MWWWWWWWM
2
35
2':
=
18 26
Frequency (GHz)
Rorge (BHz) RBI/VBI Ref/Attn _ Det/Avg Typ Sueep Pts Howps/Made  Lobel Range (G) REW/UBN Ref/Attn  Det/fvg Tup Sueep Pts #Sups/Mode  Lobe
11526 HCIEM S PO - futo 1282 HeH for zantal
BGH= WORST CASE_18-26GHz.DAT 38915 & Jan 2815 Rev 9.5 16 Mar 2815

VERTICAL PLOT
~UL EMC 2 Feb 2816 2311211

RF Emissians

= Ordler Number ; 1521741

E Client  FASTBACK

Conf i guration:EUT WITH AC ADAPTER
Mocle : 5GHz WORST CASE

85 Tested by / SN:C. XIONG

18

Peak Limit (dBul/m)

Avg Limit CdBull/m]

(dBulolt=) Uertical

Frequency (GHz)

Fange (GHz) REUBI  Ref/fttn  Det/ivg Tup Sucep Fts omps/iade  Lohel Fange (D) REUABN  Refdittn  Detivg Tup Sucep Fts_¥5upsliode

BGH= WORST CASE 18-26GH=z .DAT 38915 6 Jon 2A15 Rev 9.5 16 Mar 2815
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REPORT NO: 15U21741-E4V1 DATE: February 15, 2016
FCC ID: 2AAEH-107

HORIZONTAL & VERTICAL DATA

Marker Frequency Meter Det T477 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB)
(dBuv) (dBuVolts)

1 23.342 46.7 Pk 33.7 -24.9 -9.5 46 54 -8 74 -28

2 25.094 44.63 Pk 34.2 -24.5 -9.5 44.83 54 -9.166 74 -29.16

3 25.42 44.6 Pk 34.2 -24.3 -9.5 45 54 -9 74 -29

4 23.342 45.37 Pk 33.7 -24.9 -9.5 44.66 54 -9.33 74 -29.33

5 24.921 44.03 Pk 34 -24.2 -9.5 44.33 54 -9.66 74 -29.66

6 25.58 45.8 Pk 34.3 -25.1 -9.5 45.5 54 -8.5 74 -28.5

Pk - Peak detector
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REPORT NO: 15U21741-E4V1 DATE: February 15, 2016
FCC ID: 2AAEH-107

9.5. WORST-CASE 26 to 40 GHz

SPURIOUS EMISSIONS 26 TO 40 GHz (WORST-CASE CONFIGURATION)

HORIZONTAL PLOT

‘EKUL EMC 2 Feb 2816 23:28:48
RF Emissions
- Drder Number : 15021741
El Client:FASTBACK
Conf iguration:EUT WITH AC ADAPTER
Madle :EGHz WORST CASE
85 Tested by / SN:C. XIONG
75 Peak Limit (dBull/m)
o
2
H
N 65
5
T Avg Linit TdBuU/m)
5
-+
£ 45 2 g i
3 1 v AR P e
35
2':
=
26 48
Frequency (GHz)
Range (6Hz) RBU/BA Ref/ftin _ Det/fvg Tup Sueep Pt Hups/Made  Lobel Range (Gz) FBU/VEN Ref/ftin  Det/hvg Tup Sueep Pts 45ups/fiode  Lobel
1:26-40 1HC-3B)/3H 97/8 PEAK/ - 262meecChuta) 1863 HAXH Horizantal
P6-48GHz Test . TST 38915 6 Jon 2815 Rev 9.5 16 Mar 2815

VERTICAL PLOT

~UL EMC 2 Feb 2816 23:28:48

18

RF Emissians

= Ordler Number ; 1521741
E Client  FASTBACK
Conf i guration:EUT WITH AC ADAPTER

Madz:5GHz WORST CASE
85 Tested by / SN:C. XIONG

Peak Limit (dBul/m)

Avg Limit CdBull/m]

(dBulolt=) Uertical

Frequency (GHz)

Fange (GHz) REUBI  Ref/fttn  Det/ivg Tup Sucep Fts omps/iade  Lohel Fonge (D) REUABN  Refdittn  Detivg Tup Sucep Fts fowpsilode  Lobe

F6-4B6Hz Test . TST 38915 6 Jon 2615 Rev 9.5 16 Mar 2815
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REPORT NO: 15U21741-E4V1 DATE: February 15, 2016
FCC ID: 2AAEH-107

HORIZONTAL & VERTICAL DATA

Marker Frequency Meter Det T90 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB)
(dBuv) (dBuVolts)
1 26.089 46.27 Pk 35.6 -30.2 -9.5 42.166 54 -11.833 74 -31.833
2 36.83 50.63 Pk 37.1 -32.9 -9.5 45.333 54 -8.666 74 -28.666
3 39.2 49.23 Pk 38.3 -32.2 -9.5 45.833 54 -8.166 74 -28.166
4 28.377 46.47 Pk 35.8 -31.6 -9.5 41.166 54 -12.833 74 -32.833
5 36.069 50.57 Pk 37.2 -33.1 -9.5 45.166 54 -8.833 74 -28.833
6 39.448 50.1 Pk 37.6 -31.7 -9.5 46.5 54 -7.5 74 -27.5

Pk - Peak detector
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REPORT NO: 15U21741-E4V1 DATE: February 15, 2016
FCC ID: 2AAEH-107

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Fregueney of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 B tor 56 560 to 46
0.5-5 56 46
5-30 G0 S0
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.10.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines
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FCC ID: 2AAEH-107

RESULTS

PoE setup:

LINE 1 RESULTS

WZDUL Fremont, CA CE Room | Feb 2016 18:11:58
g

Conducted RFI Uoltage

Project No: 15021741

186 Client Name:FASTBACK

Mode | /Dev i ce: IBR—1388 TP-POE-HP-56G-FBN
Test Uolt/Freq: 12BUAC/BBHz_5GHz WORST CASE
9z Test By:C. XIONG

78

64

O k CFR 47 Fork 15 (oss B Avg

22/ \ “/ WA \ ‘4 ) ‘\r VWM WWMMMW o "\M”ﬂv‘ ‘

LR V{WUW#}Wvamgmﬂwuvwm‘

dBul Line-Lt

8
-6
A5 i 13 30
Frequency (MHz)
Range (MHz) RBW/UBW Ref/Attn  Det/fvg Mode 45ups /Made L b ] Renge (MHz) RBI/VBW Ref/Attn  Det/fvg Mode Sweep Pts  #Swps/Mode Lobel
1:.15-38 Dhe( 6B/~ B2/18 Bp/Ca 1=/ /2 25RH H 3k 1/WRIT -L1
FCCIS CE Closs B 15@kHz-38MHz Stepping.TST 38915 25 Jan 2816 Rev 8.5 26 Moy 2815
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REPORT NO: 15U21741-E4V1

DATE: February 15, 2016
FCC ID: 2AAEH-107

LINE 2 RESULTS

| Feb 2816 18:11:58

Conducted RFI Uoltage

Project No:15U21741

Client Nome:FASTBACK

Mode | /Device: IBR-1388 TP-POE-HP-56G-FBN
Test Uolt/Freq: 12BUAC/6BHz_5GHz WORST CASE
Test By:C. XIONG

[\
T
o
c
_
>
3
@
T

1
Frequency (MHz)

Range (MHz) REH/UB Ref/Atin  Det/fvg Made Sueey

e Pts  #5ups/Made Lobel Range (HHz) RELI/UBY Ref/Attn  Det/Avg Mode s FowpsMode Lobe

FCCIS CE Closs B 15@kHz-3@MHz Stepping.TST 38915 25 Jon 2816

Rev 8.5 26 Moy 2815
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DATA
Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det T13101L L1 LC Cables 10dB Pad Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading 1&3 Reading Part 15 (dB) Part 15 Margin
(dBuv) dBuv Class B QP Class B Avg (dB)

1 .2355 40.21 Qp 0 0 10 50.21 62.25 -12.04 - -
2 23775 31.77 Ca 0 0 10 41.77 - - 52.17 -10.4
3 .30075 42 Qp 0 0 10 52 60.22 -8.22 - -
4 .30075 34.05 Ca 0 0 10 44.05 - - 50.22 -6.17
5 12.066 40.32 Qp 1 .2 10 50.62 60 -9.38 - -
6 12.066 30.48 Ca i 2 10 40.78 - - 50 -9.22

Range 2: Line-L2 .15 - 30MHz

Marker Frequency Meter Det T13101L L2 LC Cables 10dB Pad Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading 283 Reading Part 15 (dB) Part 15 Margin
(dBuv) dBuv Class B QP Class B Avg (dB)
9.231 38.45 Qp 0 i 10 48.55 60 -11.45 - -
9.22875 22.18 Ca 0 1 10 32.28 - - 50 -17.72
9 12.06375 40.98 Qp 0 .2 10 51.18 60 -8.82 - -
10 11.994 31.37 Ca 0 .2 10 41.57 - - 50 -8.43
11 18.88125 37.87 Qp 0 .2 10 48.07 60 -11.93 - -
12 18.88125 23.32 Ca 0 2 10 33.52 - - 50 -16.48

Qp - Quasi-Peak detector

Ca - CISPR average detection
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AC mains setup:

LINE 1 RESULTS

2 Feb 2016 20:08:54

Conducted RFI Uoltaoge

Project No: 15021741

186 Client Nome:FASTBACK

Made| /Device: IBR—1 3B8_AC E258652

Teot Uolt/Freq: |28UAC/6BH=_TRAFFIC RUNNING
g7 Test By:C. XIONG

78

4T

FPort

22 \/ ,:’u\ | b N M \ M T }\\W
o\ /\\ NJ\L S\ I

dBuV Line-L1

iy
}WLJJ

[ —
e
> ;3’
=
(

p—

-6
Frequency (MHz)
Range (MHZ) RGW/UBI  Ref/Attn  Oet/fvg Mede Sueep Pis_ ¥oups/Made Lobel Rege () RAU/UBU  Ref/Attn Det/Avg Mode Sueep Pts  Fopa/Mode Lobel
1:.15-3 (6eB)/~ 8/18  Dp/Co 1s/2. 25Kz 13.3 1ARIT  Line-Ll

FCCIS CE Class B 158kHz-3BMHz Stepping.TST 38915 23 Jan 2816

Rev 9.5 26 Moy 2815
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DATE: February 15, 2016
FCC ID: 2AAEH-107

LINE 2 RESULTS

UL Freman +, CA CE Room 2 Feb 20816 20:08:54

Conducted RFI Uoltage

Project No:15U21741

Client Nome:FASTBACK

Mode | /Device: IBR-130@_AC E258652

Test Uolt/Freq: 128UAC/6BHz_TRAFFIC RUNNING
Test By:C. XIONG

5 Closs B Avg

dBul Line-L2

Frequency (MHz)

Range (MHz) REW/UB Ref/fittn  Det/fvg Made

s #5upsiMade  Label Range (NHz) RB/UBW Ref/Attn  Det/Avg Mode

Pte  #oups/Mode Lobe

FCCIS CE Class B 15@kHz-3BMHz Stepping.TST 38915 23 Jan 2816 Rev 8.5 26 May 2815
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DATA
Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det T13101L L1 LC Cables 10dB Pad Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading 1&3 Reading Part 15 (dB) Part 15 Margin
(dBuv) dBuv Class B QP Class B Avg (dB)
1 .80925 24.7 Qp 0 0 10 34.7 56 -21.3 - -
2 .80925 24.19 Ca 0 0 10 34.19 - - 46 -11.81
3 1.7565 29.58 Qp 0 i 10 39.68 56 -16.32 - -
4 1.75425 27.18 Ca 0 i 10 37.28 - - 46 -8.72
5 2.15925 30.51 Qp 0 i 10 40.61 56 -15.39 - -
6 2.15925 28.59 Ca 0 i 10 38.69 - - 46 -7.31
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det T13101L L2 LC Cables 10dB Pad Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading 283 Reading Part 15 (dB) Part 15 Margin
(dBuv) dBuv Class B QP Class B Avg (dB)
.26925 28.41 Qp 0 0 10 38.41 61.14 -22.73 - -
.26925 27.95 Ca 0 0 10 37.95 - - 51.14 -13.19
9 1.7565 28.21 Qp 0 1 10 38.31 56 -17.69 - -
10 1.7565 25.32 Ca 0 1 10 35.42 - - 46 -10.58
11 8.39625 30.21 Qp 0 1 10 40.31 60 -19.69 - -
12 8.385 24.22 Ca 0 1 10 34.32 - - 50 -15.68

Qp - Quasi-Peak detector

Ca - CISPR average detection
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11. DYNAMIC FREQUENCY SELECTION

Refer to report 15U21741-E3Vx for evaluation and results.
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