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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

EUT DESCRIPTION: Intelligent Backhaul Radio UNII 5.3GHz Band
MODEL. IBR-1B
SERIAL NUMBER: 40314120245 (Radiated), 40313490121 (Conducted)
DATE TESTED: August 4- September 15, 2014
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart E Pass
INDUSTRY CANADA RSS-210 Issue 8 Annex 9 Pass
INDUSTRY CANADA RSS-GEN Issue 3 Pass

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:
Ve
Z.-/c?-r*v';'tc«’" de’ﬁwé
Francisco deAnda Chris Xiong
PROJECT LEAD/ 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 ANSI C63.4-2003, FCC
CFR 47 Part 2, FCC CFR 47 Part 15, RSS-GEN Issue 3, and RSS-210 Issue 8.

3. FACILITIES AND ACCREDITATION

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

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

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

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full
scope of accreditation can be viewed at http://ts.nist.gov/standards/scopes/2000650.htm.

4. CALIBRATION AND UNCERTAINTY
41. MEASURING INSTRUMENT CALIBRATION

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

4.2, SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m
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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

P-P outdoor radio in 5GHz unlicensed with a proprietary communication management interface
Intelligent Backhaul Radio.

Overview:

IBR combines a Carrier Ethernet switch and an AnyLOS™ radio that can simultaneously operate in non-,
near-, and clear line of sight radio conditions. It is designed for small cell deployment in dense urban
environments where line of sight between radios is difficult or impossible to achieve.

IBR is small, passively-cooled, and environmentally protected for use mainly in macro-cellular backhaul,
commercial services fiber fill-in, and small cell backhaul applications. It can be mounted on masts, poles,
walls, cell towers, or in other such locations and requires little or no alignment when the radios are
pointed in the general direction of one another.

Transmit & Receive Frequencies:
There are two versions of IBR that operate together to form the two ends of a link.

IBR-1A, a 5.8 GHz radio, transmits in the band from 5.725 GHz to 5.85 GHz and receives in the band
from 5.25 GHz to 5.35 GHz.

IBR-1B, a 5.3 GHz radio, transmits in the band from 5.25 GHz to 5.35 GHz and receives in the band from
5.725 GHz to 5.85 GHz.

Radio Features:

IBR uses adaptive rate modulation, proprietary interference avoidance and cancellation techniques, and
antenna array signal processing to deliver reliable and secure high speed data transmission over links
where line-of-sight between radios is difficult or impossible to achieve.

This device uses 10MHz, 20MHz and 40MHz bandwidths with QPSK, QAM16, QAM64, QAM256
modulation. It transmits either single stream (SISO) or dual stream uncorrelated (MIMO).

The 5.3 TX the unit examines the band on a continual basis, and responds to interference by switching
channel to avoid it. If there is no interference, random results of the measured noise floor will cause the
operating channel to be selected in different locations across the band. Because the interference or noise
is random, and over time is uniformly spread across the band, the unit also selects channels, on average,
uniformly across the band.

Note: Client identifies the two antenna ports as J48 and J49 identified as Chain 0 and Chain 1 in this
report respectively.

5.2. DESCRIPTION OF CLASS lll PERMISSIVE CHANGE
The change filed under this application is for the bandwidth (BW) support. The original filing was
for 9, 18 and 35 MHZ BW support. The update increases the BW to 10, 20 and 40 MHz
bandwidth.

Changes in bandwidth are done by using only software modifications. No hardware modifications
were made. No changes were made to the Software Distribution and Security mechanisms.
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5.3. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Bandwidth | Frequency Range Mode Output Output Power
(MHz) (MHz) Power (mW)
(dBm)
5.3 GHz Band, CH 0 SISO
10 5257 -5341 FDD 14.71 29.58
20 5261 - 5333 FDD 17.69 58.75
40 5269 - 5324 FDD 19.17 82.60
5.3 GHz Band, CH 1 SISO
10 5257 - 5341 FDD 14.64 29.11
20 5261 - 5333 FDD 17.60 57.54
40 5269 - 5324 FDD 19.31 85.31
5.3 GHz Band, MIMO
10 5257 -5343 FDD 14.61 28.91
20 5261 - 5337 FDD 17.52 56.49
40 5269 - 5327 FDD 19.20 83.18

5.4. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a dipole array antenna, with a maximum gain of 10.5 dBi.

5.5. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was Build SVN Revision: 4486

The test utility software used during testing was Micro monitor 1.18.0.

5.6. WORST-CASE CONFIGURATION AND MODE

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

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

Based on the baseline scan, the worst-case data rates were:
40MHz bandwidth QAM 4

20MHz bandwidth QAM 4

10MHz bandwidth QAM 4

Data rate is 30 Msamples/s for all bandwidths

Radiated emissions for EUT with antenna was performed and passed; therefore, antenna port
spurious was not performed.
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5.7.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Laptop Lenovo Think pad R9-D497T 11/04 QDS-BRCM1046
POE PHIHONG POE 36U-1AT-R P30300375D1 N/A
AC/DC Adapter Lenovo N/A 11S45N0113Z21ZH819PO0FN N/A
/0 CABLES
1/0 Cable List
Cable Port # of Connector Type Cable Type Cable Remarks
No identical Length (m)
1 Antenna 1 U.FL Sheilded 0.3 N/A
2 AC 2 3 Prong Un-Sheilded 1 N/A
3 POE/LAN 1 RJ45 Sheilded 1 N/A
4 USB 1 USB Sheilded 0.3 N/A
5 Serial 1 9 Pin Sub D Sheilded 1 N/A
6 AC 2 3 Prong Un-Sheilded 1 N/A
7 DC 1 Barrel Un-Sheilded 1 N/A
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
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Radiated

Remote(Radiated Emissions)

2

AC Source
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6. TEST AND MEASUREMENT EQUIPMENT

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

report:
Test Equipment List

Description Manufacturer Model Asset | Cal Date | Cal Due
Antenna, Horn, 18 GHz ETS Lindgren 3117 C01005 3/20/2014 3/20/2015
Antenna, Biconolog, 30MHz-1 GHz Sunol Sciences JB1 C01011 4/22/2014 | 4/22/2015
High Pass Filter, fc: 3.0GHz, 50 Ohms Micro-Tronics HPM17543 FO0181 1/20/2014 | 1/20/2015
Low Pass Filter, fc: 5GHz, 50 Ohms Micro-Tronics LPS17541 FO0175 1/20/2014 1/20/2015
High Pass Filter, fc: 6GHz, 50 Ohms Micro-Tronics HPS17542 FO0179 1/20/2014 | 1/20/2015
RF PreAnplifier, 1-18GHz Miteq AFS42-00101800-25-S-42 F00354 1/20/2014 | 1/20/2015
Preamp, 1000MHz Sonoma 310N N02891 12/30/2013 | 12/30/2014
Spectrum Analyzer Agilent N9030A FO0128 2/12/2014 | 2/12/2015
Spectrum Analyzer, 40 GHz Agilent 8564E C00951 8/6/2014 8/6/2015
PreAmplifier, 1-26.5GHz Agilent 8449B FO0167 3/25/2014 | 3/25/2015
Preamplifier, 40 GHz Miteq NSP4000-SP2 C00990 9/3/2014 9/3/2015
Antenna, Horn, 26.5 GHz ARA MWH-1826/B C00980 | 11/26/2013 | 11/26/2014
Antenna, Horn, 40 GHz ARA MWH-2640/B C00981 7/15/2014 7/15/2015
Single Channel PK Pow er Meter Agilent N1911A F00024 3/7/2014 3/7/2015
Peak and Average Pow er Sensor Agilent E9323A FO0159 5/2/2014 5/2/2015

7. MEASUREMENT METHODS

26 dB Emission BW: KDB 789033 D01 v01r03, Section C.

Conducted Output Power: KDB 789033 D01 v01r03, Section E.2.b (Method SA-1).

Peak Excursion: KDB 789033 D01 v01r03, Section G.

Unwanted emissions in restricted bands: KDB 789033 D01 v01r03, Sections H.3, H.4, H.5, and

H.6.

Unwanted emissions in non-restricted bands: KDB 789033 D01 v01r03, Sections H.3, H.4, and

H.5.
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8. ANTENNA PORT TEST RESULTS

8.1.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

10MHz BW

Channel|Frequency| 26 dB BW |26 dB BW

Chain 0 | Chain1
(MHz) (MHz) (MHz)

Low 5257 10.86 10.90
Mid 5291 10.88 10.90
High 5325 10.88 10.90
High 5335 10.90 10.90
High 5338 10.92 10.90
High 5341 10.90 10.88
High 5343 10.88 10.88

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH
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26 dB BANDWIDTH, Chain 0 MID CH

26 dB BANDWIDTH, Chain 0 HIGH CH, 5325 MHz
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26 dB BANDWIDTH, Chain 0 HIGH CH, 5335 MHz

26 dB BANDWIDTH, Chain 0 HIGH CH, 5338 MHz
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26 dB BANDWIDTH, Chain 0 HIGH CH, 5341 MHz

26 dB BANDWIDTH, Chain 0 HIGH CH, 5343 MHz
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26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH

26 dB BANDWIDTH, Chain 1 MID CH
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26 dB BANDWIDTH, Chain 1 HIGH CH, 5325 MHz

26 dB BANDWIDTH, Chain 1 HIGH CH, 5335 MHz
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26 dB BANDWIDTH, Chain 1 HIGH CH, 5338 MHz

26 dB BANDWIDTH, Chain 0 HIGH CH, 5341 MHz
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26 dB BANDWIDTH, Chain 0 HIGH CH, 5343 MHz
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20MHz BW
Channel|Frequency| 26 dB BW |26 dB BW
Chain 0 | Chain1
(MHz) (MHz) (MHz)
Low 5261 21.63 21.66
Mid 5289 21.66 21.63
High 5318 21.66 21.66
High 5320 21.66 21.63
High 5325 21.66 21.66
High 5333 21.66 21.66
High 5337 21.66 21.66

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH
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26 dB BANDWIDTH, Chain 0 MID CH

26 dB BANDWIDTH, Chain 0 HIGH CH, 5318 MHz
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26 dB BANDWIDTH, Chain 0 HIGH CH, 5320 MHz

26 dB BANDWIDTH, Chain 0 HIGH CH, 5325 MHz
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26 dB BANDWIDTH, Chain 0 HIGH CH, 5333 MHz

26 dB BANDWIDTH, Chain 0 HIGH CH, 5337 MHz
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26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH
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26 dB BANDWIDTH, Chain 1 MID CH

26 dB BANDWIDTH, Chain 0 HIGH CH, 5318 MHz
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26 dB BANDWIDTH, Chain 0 HIGH CH, 5320 MHz

26 dB BANDWIDTH, Chain 0 HIGH CH, 5325 MHz
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REPORT NO: 14U18437-2A
FCC ID: 2AAEH-102

DATE: SEPTEMBER 24, 2014

IC: 11158A-102

40MHz BW
Channel|Frequency| 26 dB BW |26 dB BW
Chain 0 | Chain1
(MHz) (MHz) (MHz)
Low 5269 43.26 43.20
Mid 5286 43.20 43.26
High 5291 43.32 43.20
High 5304 43.26 43.26
High 5308 43.26 43.26
High 5312 43.26 43.26
High 5324 43.26 43.26
High 5327 43.26 43.26

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH
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26 dB BANDWIDTH, Chain 0 MID CH

26 dB BANDWIDTH, Chain 0 HIGH CH, 5291 MHz
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26 dB BANDWIDTH, Chain 0 HIGH CH, 5304 MHz

26 dB BANDWIDTH, Chain 0 HIGH CH, 5308 MHz
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26 dB BANDWIDTH, Chain 0 HIGH CH, 5312 MHz

26 dB BANDWIDTH, Chain 0 HIGH CH, 5324 MHz
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26 dB BANDWIDTH, Chain 0 HIGH CH, 5327 MHz

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH
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26 dB BANDWIDTH, Chain 1 MID CH

26 dB BANDWIDTH, Chain 0 HIGH CH, 5291 MHz
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26 dB BANDWIDTH, Chain 0 HIGH CH, 5304 MHz

26 dB BANDWIDTH, Chain 0 HIGH CH, 5308 MHz
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26 dB BANDWIDTH, Chain 0 HIGH CH, 5312 MHz

26 dB BANDWIDTH, Chain 0 HIGH CH, 5324 MHz
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26 dB BANDWIDTH, Chain 0 HIGH CH, 5327 MHz
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

8.1.2. AVERAGE POWER

LIMITS

None; for reporting purposes only.
RESULTS

10MHz BW - SISO

Average Power Results
Channel | Frequency | Chain 0 [Chain 1

Power | Power
(MHz) (dBm) | (dBm)

Low 5257 14.43 14.32
Mid 5291 14.04 14.07
High 5325 14.03 14.07
High 5335 13.86 13.73
High 5341 9.99 10.06

20MHz BW - SISO

Average Power Results

Channel | Frequency | Chain 0 |Chain 1
Power | Power
(MHz) (dBm) | (dBm)

Low 5261 17.48 17.33
Mid 5289 17.20 17.15
High 5320 17.04 17.22
High 5325 14.61 14.82
High 5333 11.51 11.44

40MHz BW - SISO

Average Power Results
Channel | Frequency | Chain 0 [Chain 1

Power | Power
(MHz) (dBm) (dBm)

Low 5269 18.97 19.10
Mid 5286 18.78 18.95
High 5291 18.71 18.81
High 5308 14.52 14.55
High 5324 12.39 12.53
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10MHz BW — MIMO
Average Power Results
Channel | Frequency | Chain 0 [Chain 1| Total

Power | Power |Power
(MHz) (dBm) (dBm) | (dBm)

Low 5257 10.43 11.46 | 13.99
Mid 5291 10.32 11.22 | 13.80
High 5325 10.84 11.61 14.25
High 5338 10.24 11.13 | 13.72
High 5343 6.32 7.29 9.84

20MHz BW - MIMO
Average Power Results
Channel | Frequency | Chain 0 |Chain 1| Total

Power | Power |Power
(MHz) (dBm) | (dBm) | (dBm)

Low 5261 14.09 13.94 | 17.03
Mid 5289 13.99 14.05 | 17.03
High 5318 13.80 13.59 | 16.71
High 5325 11.63 11.17 | 14.42
High 5337 9.22 10.37 | 12.84

40MHz BW - MIMO
Average Power Results
Channel | Frequency [ Chain 0 |Chain 1| Total

Power | Power |Power
(MHz) (dBm) | (dBm) | (dBm)

Low 5269 15.88 16.08 | 18.99
Mid 5286 16.68 13.78 | 18.48
High 5304 14.02 14.61 17.34
High 5312 13.42 12.40 | 15.95
High 5327 10.51 10.74 | 13.64
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

8.1.3. OUTPUT POWER (SISO)

LIMITS

FCC §15.407 (a) (2)

For the band 5.25-5.35 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. If transmitting antennas of directional gain greater than 6 dBi are
used, the maximum conducted output power shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

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

RESULTS -CHO

10MHz BW

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional Power
26 dB Gain Limit
BW

(MHz) (MHz) (dBi) (dBm)

Low 5257 10.90 10.50 16.87
Mid 5291 10.90 10.50 16.87
High 5325 10.88 10.50 16.87
High 5335 10.90 10.50 16.87
High 5341 10.90 10.50 16.87

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

Output Power Results

Channel | Frequency | Chain 0 Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5257 14.71 14.71 16.87 -2.16
Mid 5291 14.14 14.14 16.87 -2.73
High 5325 13.94 13.94 16.87 -2.93
High 5335 14.05 14.05 16.87 -2.82
High 5341 9.71 9.71 16.87 -7.17
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OUTPUT POWER, Chain 0

OUTPUT POWER, Chain 0 LOW CH

OUTPUT POWER, Chain 0 MID CH
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OUTPUT POWER, Chain 0 HIGH CH, 5325 MHz

OUTPUT POWER, Chain 0 HIGH CH, 5335 MHz
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OUTPUT POWER, Chain 0 HIGH CH, 5341 MHz

20MHz BW
Bandwidth, Antenna Gain, and Limits
Channel | Frequency Min Directional Power
26 dB Gain Limit
BW
(MHz) (MHz) (dBi) (dBm)
Low 5261 21.63 10.50 19.50
Mid 5289 21.66 10.50 19.50
High 5320 21.66 10.50 19.50
High 5325 21.66 10.50 19.50
High 5333 21.66 10.50 19.50

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

Output Power Results

Channel | Frequency | Chain 0 Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5261 17.69 17.69 19.50 -1.81
Mid 5289 17.21 17.21 19.50 -2.29
High 5320 16.96 16.96 19.50 -2.54
High 5325 14.78 14.78 19.50 -4.72
High 5333 11.54 11.54 19.50 -7.96

Page 43 of 160
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: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

OUTPUT POWER, Chain 0

OUTPUT POWER, Chain 0 LOW CH

OUTPUT POWER, Chain 0 MID CH
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OUTPUT POWER, Chain 0 HIGH CH, 5320 MHz

OUTPUT POWER, Chain 0 HIGH CH, 5325 MHz
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OUTPUT POWER, Chain 0 HIGH CH, 5333 MHz
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REPORT NO: 14U18437-2A
FCC ID: 2AAEH-102

DATE: SEPTEMBER 24, 2014

IC: 11158A-102

40MHz BW
Bandwidth, Antenna Gain, and Limits
Channel | Frequency Min Directional Power
26 dB Gain Limit
BW
(MHz) (MHz) (dBi) (dBm)
Low 5269 43.20 10.50 19.50
Mid 5286 43.20 10.50 19.50
High 5291 43.32 10.50 19.50
High 5308 43.26 10.50 19.50
High 5324 43.26 10.50 19.50
| Duty Cycle CF (dB)| 0.00 Included in Calculations of Corr'd Power
Output Power Results
Channel | Frequency | Chain 0 Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5269 19.17 19.17 19.50 -0.33
Mid 5286 18.92 18.92 19.50 -0.58
High 5291 18.83 18.83 19.50 -0.67
High 5308 14.39 14.39 19.50 -5.11
High 5324 12.32 12.32 19.50 -7.19
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OUTPUT POWER, Chain 0

OUTPUT POWER, Chain 0 LOW CH

OUTPUT POWER, Chain 0 MID CH
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OUTPUT POWER, Chain 0 HIGH CH, 5291 MHz

OUTPUT POWER, Chain 0 HIGH CH, 5308 MHz
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OUTPUT POWER, Chain 0 HIGH CH, 5324 MHz
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RESULTS -CH 1

10MHz BW

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional Power
26 dB Gain Limit
BW

(MHz) (MHz) (dBi) (dBm)

Low 5257 10.90 10.50 16.87
Mid 5291 10.90 10.50 16.87
High 5325 10.90 10.50 16.87
High 5335 10.90 10.50 16.87
High 5341 10.88 10.50 16.87

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

Output Power Results

Channel | Frequency| Chain 1 Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5257 14.64 14.64 16.87 -2.23
Mid 5291 14.22 14.22 16.87 -2.65
High 5325 14.03 14.03 16.87 -2.85
High 5335 13.82 13.82 16.87 -3.05
High 5341 9.79 9.79 16.87 -7.08
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OUTPUT POWER, Chain 1

OUTPUT POWER, Chain 1 LOW CH

OUTPUT POWER, Chain 1 MID CH
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OUTPUT POWER, Chain 1 HIGH CH, 5325 MHz

OUTPUT POWER, Chain 1 HIGH CH, 5335 MHz
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OUTPUT POWER, Chain 1 HIGH CH, 5341 MHz
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FCC ID: 2AAEH-102 IC: 11158A-102
20MHz BW
Bandwidth, Antenna Gain, and Limits
Channel | Frequency Min Directional Power
26 dB Gain Limit
BW
(MHz) (MHz) (dBi) (dBm)
Low 5261 21.63 10.50 19.50
Mid 5289 21.66 10.50 19.50
High 5320 21.63 10.50 19.50
High 5325 21.66 10.50 19.50
High 5333 21.66 10.50 19.50

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

Output Power Results

Channel | Frequency | Chain 1 Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5261 17.60 17.60 19.50 -1.90
Mid 5289 17.21 17.21 19.50 -2.29
High 5320 17.11 17.11 19.50 -2.39
High 5325 14.76 14.76 19.50 -4.74
High 5333 11.47 11.47 19.50 -8.04
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OUTPUT POWER, Chain 1

OUTPUT POWER, Chain 1 LOW CH

OUTPUT POWER, Chain 1 MID CH
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OUTPUT POWER, Chain 1 HIGH CH, 5320 MHz

OUTPUT POWER, Chain 1 HIGH CH, 5325 MHz
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OUTPUT POWER, Chain 1 HIGH CH, 5333MHz
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DATE: SEPTEMBER 24, 2014

IC: 11158A-102

40MHz BW
Bandwidth, Antenna Gain, and Limits
Channel | Frequency Min Directional Power
26 dB Gain Limit
BW
(MHz) (MHz) (dBi) (dBm)
Low 5269 43.20 10.50 19.50
Mid 5286 43.20 10.50 19.50
High 5291 43.20 10.50 19.50
High 5308 43.26 10.50 19.50
High 5324 43.26 10.50 19.50
| Duty Cycle CF (dB)| 0.00 Included in Calculations of Corr'd Power
Output Power Results
Channel | Frequency | Chain 1 Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5269 19.31 19.31 19.50 -0.19
Mid 5286 19.09 19.09 19.50 -0.41
High 5291 18.93 18.93 19.50 -0.57
High 5308 14.41 14.41 19.50 -5.09
High 5324 12.44 12.44 19.50 -7.06
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OUTPUT POWER, Chain 1

OUTPUT POWER, Chain 1 LOW CH

OUTPUT POWER, Chain 1 MID CH
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OUTPUT POWER, Chain 1 HIGH CH, 5291 MHz

OUTPUT POWER, Chain 1 HIGH CH, 5308 MHz
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OUTPUT POWER, Chain 1 HIGH CH, 5324 MHz
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8.1.4. OUTPUT POWER (MIMO)

LIMITS

FCC §15.407 (a) (2)

For the band 5.25-5.35 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. If transmitting antennas of directional gain greater than 6 dBi are
used, the maximum conducted output power 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.
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RESULTS

10MHz BW

Bandwidth, Antenna Gain and Limits

Channel | Frequency Min Directional Power
26 dB Gain Limit

BW for Power
(MHz) (MHz) (dBi) (dBm)
Low 5257 10.86 10.50 16.86
Mid 5291 10.88 10.50 16.87
High 5325 10.90 10.50 16.87
High 5338 10.92 10.50 16.88
High 5343 10.88 10.50 16.87

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

Output Power Results

Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5257 11.08 12.06 14.61 16.86 -2.25
Mid 5291 10.68 11.78 14.28 16.87 -2.59
High 5325 10.65 11.53 14.13 16.87 -2.75
High 5338 10.12 11.06 13.63 16.88 -3.26
High 5343 5.85 7.01 9.48 16.87 -7.39
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OUTPUT POWER, Chain 0

OUTPUT POWER, Chain 0 LOW CH

OUTPUT POWER, Chain 0 MID CH
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OUTPUT POWER, Chain 0 HIGH CH, 5325 MHz

OUTPUT POWER, Chain 0 HIGH CH, 5338 MHz
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OUTPUT POWER, Chain 0 HIGH CH, 5343 MHz
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OUTPUT POWER, Chain 1

OUTPUT POWER, Chain 1 LOW CH

OUTPUT POWER, Chain 1 MID CH
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OUTPUT POWER, Chain 1 HIGH CH, 5325 MHz

OUTPUT POWER, Chain 1 HIGH CH, 5338 MHz
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OUTPUT POWER, Chain 1 HIGH CH, 5343 MHz
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DATE: SEPTEMBER 24, 2014

IC: 11158A-102

20MHz BW

Bandwidth, Antenna Gain and Limits

Channel | Frequency Min Directional Power
26 dB Gain Limit
BW for Power
(MHz) (MHz) (dBi) (dBm)
Low 5261 21.63 10.50 19.50
Mid 5289 21.63 10.50 19.50
High 5318 21.66 10.50 19.50
High 5325 21.66 10.50 19.50
High 5337 21.66 10.50 19.50
| Duty Cycle CF (dB)| 0.00 Included in Calculations of Corr'd Power
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5261 14.59 14.43 17.52 19.50 -1.98
Mid 5289 14.33 14.29 17.32 19.50 -2.18
High 5318 14.09 13.90 17.01 19.50 -2.49
High 5325 11.74 11.48 14.62 19.50 -4.88
High 5337 9.03 10.24 12.69 19.50 -6.81
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OUTPUT POWER, Chain 0

OUTPUT POWER, Chain 0 LOW CH

OUTPUT POWER, Chain 0 MID CH
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OUTPUT POWER, Chain 0 HIGH CH, 5318 MHz

OUTPUT POWER, Chain 0 HIGH CH, 5325 MHz

Page 73 of 160

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: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

OUTPUT POWER, Chain 0 HIGH CH, 5337 MHz

OUTPUT POWER, Chain 1

OUTPUT POWER, Chain 1 LOW CH
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OUTPUT POWER, Chain 1 MID CH

OUTPUT POWER, Chain 1 HIGH CH, 5318 MHz
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OUTPUT POWER, Chain 0 HIGH CH, 5325 MHz

OUTPUT POWER, Chain 0 HIGH CH, 5337 MHz
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40MHz BW

Bandwidth, Antenna Gain and Limits

Channel | Frequency Min Directional Power
26 dB Gain Limit
BW for Power

(MHz) (MHz) (dBi) (dBm)

Low 5269 43.20 10.50 19.50
Mid 5286 43.20 10.50 19.50
High 5304 43.26 10.50 19.50
High 5312 43.26 10.50 19.50
High 5327 43.26 10.50 19.50

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

Output Power Results

Channel | Frequency | Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5269 16.09 16.29 19.20 19.50 -0.30
Mid 5286 16.79 13.88 18.58 19.50 -0.92
High 5304 13.88 14.48 17.20 19.50 -2.30
High 5312 13.30 12.42 15.89 19.50 -3.61
High 5327 10.51 10.74 13.64 19.50 -5.86
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OUTPUT POWER, Chain 0

OUTPUT POWER, Chain 0 LOW CH

OUTPUT POWER, Chain 0 MID CH
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OUTPUT POWER, Chain 0 HIGH CH, 5304 MHz

OUTPUT POWER, Chain 0 HIGH CH, 5312 MHz
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OUTPUT POWER, Chain 0 HIGH CH, 5327 MHz

OUTPUT POWER , Chain 1

OUTPUT POWER, Chain 1 LOW CH
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OUTPUT POWER, Chain 1 MID CH

OUTPUT POWER, Chain 1 HIGH CH, 5304 MHz
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OUTPUT POWER, Chain 1 HIGH CH, 5312 MHz

OUTPUT POWER, Chain 1 HIGH CH, 5327 MHz
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8.1.5. PEAK EXCURSION

LIMITS

FCC §15.407 (a) (6)

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

RESULTS
10MHz BW
Chain O
Channel |Frequency| PK Level PSD DCCF Peak Excursion |Limit| Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) | (dB)
Mid 5291 13.05 5.39 0.00 7.66 13 | -5.34
Chain 1
Channel |Frequency| PK Level PSD DCCF Peak Excursion |Limit| Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) | (dB)
Mid 5291 13.15 5.29 0.00 7.86 13 | -5.15
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PEAK EXCURSION, Chain 0

PEAK EXCURSION, PK, Chain 0 MID CH

PEAK EXCURSION, PSD, Chain 0 MID CH
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PEAK EXCURSION, Chain 1

PEAK EXCURSION, PK, Chain 1 MID CH

PEAK EXCURSION, PSD, Chain 1 MID CH
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FCC ID: 2AAEH-102 IC: 11158A-102
20MHz BW
Chain 0
Channel |Frequency| PK Level PSD DCCF Peak Excursion |Limit| Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) | (dB)
Mid 5289 14.91 5.52 0.00 9.39 13 | -3.61
Chain 1
Channel |Frequency| PK Level PSD DCCF Peak Excursion |Limit| Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) | (dB)
Mid 5289 14.20 5.24 0.00 8.96 13 | -4.04

PEAK EXCURSION, Chain 0

PEAK EXCURSION, PK, Chain 0 MID CH
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PEAK EXCURSION, PSD, Chain 0 MID CH

PEAK EXCURSION, Chain 1

PEAK EXCURSION, PK, Chain 1 MID CH
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PEAK EXCURSION, PSD, Chain 1 MID CH

40MHz BW
Chain 0
Channel |Frequency| PK Level PSD DCCF Peak Excursion |Limit| Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) | (dB)
Mid 5286 13.71 4.37 0.00 9.34 13 | -3.66
Chain 1
Channel | Frequency| PK Level PSD DCCF Peak Excursion [Limit| Margin
(MHz) (dBm) (dBm) (dB) (dB) (dB) | (dB)
Mid 5286 14.16 4.48 0.00 9.68 13 | -3.32
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PEAK EXCURSION, Chain 0

PEAK EXCURSION, PK, Chain 0 MID CH

PEAK EXCURSION, PSD, Chain 0 MID CH
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PEAK EXCURSION, Chain 1

PEAK EXCURSION, Chain 1 MID CH

PEAK EXCURSION, PSD, Chain 1 MID CH
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DATE

: SEPTEMBER 24, 2014
IC: 11158A-102

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

IC RSS-210 Clause 2.6 (Transmitter)

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m) at 3m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54
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9.2. TRANSMITTER ABOVE 1 GHz

9.3. TX ABOVE 1 GHz SISO MODE IN THE 5.3 GHz BAND
10MHz BW

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, HORIZONTAL PLOT

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *5.15 39.14 PK 34.4 -19.3 54.24 - - 74 -19.76 86 242 H
2 *5.127 41.47 PK 34.4 -19.3 56.57 - - 74 -17.43 86 242 H
3 *5.15 29.53 RMS 34.4 -19.3 44.63 54 -9.37 - - 86 242 H
4 *5.121 30.08 RMS 34.4 -19.3 45.18 54 -8.82 - - 86 242 H

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

RMS - RMS detection
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LOW CHANNEL RESTRICTED, VERTICAL PLOT

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *5.15 39.61 PK 34.4 -19.3 54.71 - - 74 -19.29 103 277 Vv
2 *5.1 41.54 PK 343 -19.7 56.14 - - 74 -17.86 103 277 \
3 *5.15 28.69 RMS 34.4 -19.3 43.79 54 -10.21 - - 103 277 \
4 *5.124 29.98 RMS 34.4 -19.3 45.08 54 -8.92 - - 103 277 \

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

RMS - RMS detection
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RESTRICTED BANDEDGE (HIGH CHANNEL, 5325 MHz)

HIGH CHANNEL RESTRICTED, HORIZONTAL PLOT

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dB) (dBuv/m) (dBuv/m)
1 *5.35 37.45 PK 345 -19.2 52.75 - - 74 -21.25 279 115 H
2 *5.399 39.96 PK 34.6 -19.4 55.16 - - 74 -18.84 279 115 H
3 *5.35 27.47 RMS 345 -19.2 42.77 54 -11.23 - - 279 115 H
4 *5.457 29.06 RMS 34.6 -19.9 43.76 54 -10.24 - - 279 115 H

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

RMS - RMS detection
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HIGH CHANNEL RESTRICTED, VERTICAL PLOT

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *5.35 42.26 PK 345 -19.2 57.56 - - 74 -16.44 38 103 Vv
2 *5.356 43.77 PK 34.5 -19.2 59.07 - - 74 -14.93 38 103 \
3 *5.35 32.32 RMS 34.5 -19.2 47.62 54 -6.38 - - 38 103 \
4 *5.361 33.72 RMS 34.5 -19.2 49.02 54 -4.98 - - 38 103 \

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

RMS - RMS detection
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

RESTRICTED BANDEDGE (HIGH CHANNEL, 5335 MHz)

HIGH CHANNEL RESTRICTED, HORIZONTAL PLOT

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dB) (dBuv/m) (dBuv/m)
1 *5.35 36.54 PK 34.5 -19.2 51.84 - - 74 -22.16 135 244 H
2 *5.359 40.27 PK 34.5 -19.2 55.57 - - 74 -18.43 135 244 H
3 *5.35 27.61 RMS 345 -19.2 42.91 54 -11.09 - - 135 244 H
4 *5.363 28.47 RMS 345 -19.2 43.77 54 -10.23 - - 135 244 H

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

RMS - RMS detection
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

HIGH CHANNEL RESTRICTED, VERTICAL PLOT

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *5.35 45.49 PK 345 -19.2 60.79 - - 74 -13.21 28 102 Vv
2 *5.352 45.93 PK 34.5 -19.2 61.23 - - 74 -12.77 28 102 \
3 *5.35 34.73 RMS 34.5 -19.2 50.03 54 -3.97 - - 28 102 \
4 *5.352 36.13 RMS 34.5 -19.2 51.43 54 -2.57 - - 28 102 \

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

RMS - RMS detection
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

RESTRICTED BANDEDGE (HIGH CHANNEL, 5341 MHz)

HIGH CHANNEL RESTRICTED, HORIZONTAL PLOT

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dB) (dBuv/m) (dBuv/m)
1 *5.35 35.68 PK 345 -19.2 50.98 - - 74 -23.02 343 113 H
2 *5.402 39.65 PK 34.6 -19.5 54.75 - 74 -19.25 343 113 H
3 *5.35 26.6 RMS 345 -19.2 41.9 54 -12.1 - - 343 113 H
4 *5.458 28.93 RMS 34.6 -19.9 43.63 54 -10.37 - - 343 113 H

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

RMS - RMS detection
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

HIGH CHANNEL RESTRICTED, VERTICAL PLOT

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *5.35 47.29 PK 345 -19.2 62.59 - - 74 -11.41 18 103 Vv
2 *5.35 48.62 PK 34.5 -19.2 63.92 - - 74 -10.08 18 103 \
3 *5.35 37.84 RMS 34.5 -19.2 53.14 54 -.86 - - 18 103 \
4 *5.35 38.29 RMS 34.5 -19.2 53.59 54 -.41 - - 18 103 \

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

RMS - RMS detection
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

HARMONICS AND SPURIOUS EMISSIONS

MID CHANNEL HORIZONTAL PLOT

11KUL Fremont — Chamber F 8 Aug 2814 23:35:12
Rodioted Emissions 3-Meters
- Prgject Number: 14018347
18 Cl{lent: FASTBACK NETUORKS
Corfig:EUT 1/ POE
Moge : 1@MHHz BU, 5291MHz, SISO
95 Tedted by:C. XIONG
85 ‘
Peok Limit C(dBuU/m)
75
o INTT Nom-Restricted CHBUU/m
E
3 -
3 6
[a5)
<
N Avg Limit (dBuU/m)
55 B i
45 4 J - S
@
2 3 \ " ki
35 19 g A Bt
MMW ribnschol
25
1 [iZ] 8
Frequency (GHz)
Range (Gfz) Det  REW U fvg Tp Sucep Pis  foups/fode  Position Renge (62) et REW WU fvg Top Sueep Pts  fups/flode  Position
1:15 PEAK  1M(-6c8) 38k Pur PugCRMS Auto/Cple 6BB1  Inf/MAXH B-360degs 6.15- PERK  IM(-6dB) 3Bk Pur AvgTRMS Auta/Cpled 18k Inf/MAXH 8-360degs H
3:5.08-6.15 EAK  IMC-60B) 30 Pur AugCRS futo/Cpled 5881 Inf/MAXH  B-36Adegs H
FCC Part15C Al | 56Hz UNIT and DTS Spurious Emissions with Average Scan.TST 38915 24 Mar 2014 Rev 9.5 22 Jul 2814

MID CHANNEL VERTICAL PLOT
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014

FCC ID: 2AAEH-102 IC: 11158A-102

DATA

Frequency Meter Det AFT120 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)

*12 43.87 PK1 29 -325 40.37 - - 74 -33.63 - - 29 164 H
*1.2 36.22 AD1 29 -325 32.72 54 -21.28 - 29 164 H
*1.25 47.35 PK1 295 -322 44.65 - - 74 -29.35 - - 50 197 H
*1.25 39.06 AD1 29.5 -32.2 36.36 54 -17.64 - 50 197 H
*16 45.19 PK1 285 -31.7 41.99 - 74 -32.01 - - 88 188 H
*16 38.65 AD1 285 -31.7 35.45 54 -18.55 - - - 88 188 H
2.433 43.49 PK1 324 -30.9 44.99 - - - - 68.2 -23.21 111 220 H
2.438 44.39 PK1 324 -30.9 45.89 - - - - 68.2 -22.31 282 228 \%

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK1 - KDB789033 Method: Peak

AD1 - KDB789033 Method: AD Primary Power Average

Page 101 of 160

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: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

20MHz BW

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, HORIZONTAL PLOT

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dB) (dBuv/m) (dBuv/m)
1 *5.15 38.11 PK 34.4 -19.3 53.21 - - 74 -20.79 290 196 H
2 *5.093 42.03 PK 343 -19.7 56.63 - - 74 -17.37 290 196 H
3 *5.15 28.48 RMS 34.4 -19.3 43.58 54 -10.42 - - 290 196 H
4 *5.123 29.88 RMS 34.4 -19.3 44.98 54 -9.02 - - 290 196 H

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

RMS - RMS detection
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

LOW CHANNEL RESTRICTED, VERTICAL PLOT

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *5.15 37.7 PK 34.4 -19.3 52.8 - - 74 -21.2 322 355 \
2 *5.117 41.33 PK 343 -19.4 56.23 - - 74 -17.77 322 355 \
3 *5.15 28.84 RMS 34.4 -19.3 43.94 54 -10.06 - - 322 355 \
4 *5.125 29.78 RMS 34.4 -19.3 44.88 54 -9.12 - - 322 355 v

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

RMS - RMS detection
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

RESTRICTED BANDEDGE (HIGH CHANNEL, 5320 MHz)

HIGH CHANNEL RESTRICTED, HORIZONTAL PLOT

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dB) (dBuv/m) (dBuv/m)
1 *5.35 37.01 PK 34.5 -19.2 52.31 - - 74 -21.69 145 189 H
2 *5.431 40.36 PK 34.6 -19.9 55.06 - - 74 -18.94 145 189 H
3 *5.35 27.89 RMS 345 -19.2 43.19 54 -10.81 - - 145 189 H
4 *5.46 28.82 RMS 34.6 -19.8 43.62 54 -10.38 - - 145 189 H

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

RMS - RMS detection
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

HIGH CHANNEL RESTRICTED, VERTICAL PLOT

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *5.35 45.12 PK 345 -19.2 60.42 - - 74 -13.58 33 101 Vv
2 *5.354 46.77 PK 345 -19.2 62.07 - - 74 -11.93 33 101 Vv
3 *5.35 35.47 RMS 345 -19.2 50.77 54 -3.23 - - 33 101 v
4 *5.352 35.59 RMS 345 -19.2 50.89 54 -3.11 - - 33 101 v

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

RMS - RMS detection
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

RESTRICTED BANDEDGE (HIGH CHANNEL, 5325 MHz)

HIGH CHANNEL RESTRICTED, HORIZONTAL PLOT

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dB) (dBuv/m) (dBuv/m)
1 *5.35 36.43 PK 34.5 -19.2 51.73 - - 74 -22.27 68 107 H
2 *5.37 39.99 PK 34.5 -19.2 55.29 - - 74 -18.71 68 107 H
3 *5.35 27.34 RMS 345 -19.2 42.64 54 -11.36 - - 68 107 H
4 *5.46 28.99 RMS 34.6 -19.8 43.79 54 -10.21 - - 68 107 H

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

RMS - RMS detection
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

HIGH CHANNEL RESTRICTED, VERTICAL PLOT

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *5.35 49.93 PK 345 -19.2 65.23 - - 74 -8.77 28 101 Vv
2 *5.35 51.58 PK 34.5 -19.2 66.88 - - 74 -7.12 28 101 \
3 *5.35 38.3 RMS 34.5 -19.2 53.6 54 -4 - - 28 101 \
4 *5.35 38.58 RMS 34.5 -19.2 53.88 54 -12 - - 28 101 \

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

RMS - RMS detection
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

RESTRICTED BANDEDGE (HIGH CHANNEL, 5333 MHz)

HIGH CHANNEL RESTRICTED, HORIZONTAL PLOT

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dB) (dBuv/m) (dBuv/m)
1 *5.35 35.96 PK 345 -19.2 51.26 - - 74 -22.74 0 109 H
2 *5.39 39.58 PK 34.6 -19.5 54.68 - - 74 -19.32 0 109 H
3 *5.35 27.01 RMS 345 -19.2 42.31 54 -11.69 0 109 H
4 *5.459 29.15 RMS 34.6 -19.8 43.95 54 -10.05 0 109 H

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

RMS - RMS detection
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

HIGH CHANNEL RESTRICTED, VERTICAL PLOT

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *5.35 48.07 PK 345 -19.2 63.37 - - 74 -10.63 15 100 Vv
2 *5.351 49.38 PK 34.5 -19.2 64.68 - - 74 -9.32 15 100 \
3 *5.35 37.47 RMS 34.5 -19.2 52.77 54 -1.23 - - 15 100 \
4 *5.351 38.21 RMS 34.5 -19.2 53.51 54 -.49 - - 15 100 \

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

RMS - RMS detection
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

HARMONICS AND SPURIOUS EMISSIONS

MID CHANNEL HORIZONTAL PLOT

HKUL Fremont — Chamber F 8 Aug 2814 22:58:82
Rodioted Emissions 3-Meters
- Prdject Number: 14018347
18 Clilent: FASTBACK NETUORKS
Config:EUT U/ POE
Mode : 2BMHz BU, 5283MHz, SISO
95 Tedted by:C. XIONG
85
Peak Limit C(dBulU/m)
75
T
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Frequency (GHz)
Ronge (GHz) Det  REBW VBl fvg Top Sueep Pis #ups/Mode  FPosition Ronge (GHz) Det  REW B Avg Typ Sucep Pts ¥oups/Mods  Positian
1:15 PEAK  1M(-6c8) 38k Pur PugCRMS Auto/Cple 6BB1  Inf/MAXH B-360degs 6.15- PERK  IM(-6dB) 3Bk Pur AvgTRMS Auta/Cpled 18k Inf/MAXH 8-360degs H
3:5.88-6.15 B INC-6c8) 30k Pur AvglRIS Auto/Cpled 5081 Inf/MAXH  B-3Adege H
FCC Part15C All 56Hz UNII and DTS Spurious Emissions with Average Scan.TST 38915 24 Mar 2814 Rev 9.5 22 Jul 2014

MID CHANNEL VERTICAL PLOT
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014

FCC ID: 2AAEH-102 IC: 11158A-102

DATA

Frequency Meter Det AFT120 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)

*1.2 43.77 PK1 29 -325 40.27 - - 74 -33.73 - - 36 155 H
*1.2 36.13 AD1 29 -325 32.63 54 -21.37 - - 36 155 H
*1.25 46.01 PK1 295 -322 4331 - - 74 -30.69 - - 45 195 H
*1.25 38.27 AD1 29.5 -32.2 35.57 54 -18.43 - - 45 195 H
*16 45.94 PK1 285 -31.7 42.74 - - 74 -31.26 - - 86 184 H
*16 39.6 AD1 285 -31.7 36.4 54 -17.6 - - - 86 184 H
2.436 44.92 PK1 324 -30.9 46.42 - - - - 68.2 -21.78 233 384 H
1.91 39.32 PK1 314 -31.4 39.32 - - - - 68.2 -28.88 224 184 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK1 - KDB789033 Method: Peak

AD1 - KDB789033 Method: AD Primary Power Average
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

40MHz BW

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, HORIZONTAL PLOT

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *5.15 37.81 PK 34.4 -19.3 5291 - - 74 -21.09 105 398 H
2 *5.067 41.57 PK 343 -19.9 55.97 - - 74 -18.03 105 398 H
3 *5.15 29.18 RMS 34.4 -19.3 44.28 54 -9.72 - - 105 398 H
4 *5.127 29.81 RMS 34.4 -19.3 44.91 54 -9.09 - - 105 398 H

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

RMS - RMS detection
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

LOW CHANNEL RESTRICTED, VERTICAL PLOT

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *5.15 37.71 PK 34.4 -19.3 52.81 - - 74 -21.19 276 112 Vv
2 *5.108 41.31 PK 343 -19.6 56.01 - - 74 -17.99 276 112 \
3 *5.15 29.11 RMS 34.4 -19.3 44.21 54 -9.79 - - 276 112 \
4 *5.121 30.03 RMS 34.4 -19.3 45.13 54 -8.87 - - 276 112 \

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

RMS - RMS detection
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

RESTRICTED BANDEDGE (HIGH CHANNEL, 5291 MHz)

HIGH CHANNEL RESTRICTED, HORIZONTAL PLOT

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dB) (dBuv/m) (dBuv/m)
1 *5.35 37.09 PK 34.5 -19.2 52.39 - - 74 -21.61 131 313 H
2 *5.396 40.07 PK 34.6 -19.4 55.27 - - 74 -18.73 131 313 H
3 *5.35 27.34 RMS 345 -19.2 42.64 54 -11.36 - - 131 313 H
4 *5.356 28.35 RMS 345 -19.2 43.65 54 -10.35 - - 131 313 H

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

RMS - RMS detection
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

HIGH CHANNEL RESTRICTED, VERTICAL PLOT

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *5.35 49.6 PK 345 -19.2 64.9 - - 74 9.1 40 102 Vv
2 *5.35 48.55 PK 345 -19.2 63.85 - - 74 -10.15 40 102 Vv
3 *5.35 36.26 RMS 345 -19.2 51.56 54 -2.44 - - 40 102 v
4 *5.35 36.32 RMS 345 -19.2 51.62 54 -2.38 - - 40 102 v

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

RMS - RMS detection
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

RESTRICTED BANDEDGE (HIGH CHANNEL, 5308 MHz)

HIGH CHANNEL RESTRICTED, HORIZONTAL PLOT

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dB) (dBuv/m) (dBuv/m)
1 *5.35 379 PK 34.5 -19.2 53.2 - - 74 -20.8 13 150 H
2 *5.455 40.19 PK 34.6 -19.9 54.89 - - 74 -19.11 13 150 H
3 *5.35 27.3 RMS 345 -19.2 42,6 54 -11.4 - - 13 150 H
4 *5.459 29.04 RMS 34.6 -19.9 43.74 54 -10.26 - - 13 150 H

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

RMS - RMS detection
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

HIGH CHANNEL RESTRICTED, VERTICAL PLOT

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *5.35 48.68 PK 345 -19.2 63.98 - - 74 -10.02 24 101 Vv
2 *5.352 48.94 PK 34.5 -19.2 64.24 - - 74 -9.76 24 101 \
3 *5.35 37.66 RMS 34.5 -19.2 52.96 54 -1.04 - - 24 101 \
4 *5.35 38.27 RMS 34.5 -19.2 53.57 54 -.43 - - 24 101 \

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

RMS - RMS detection

Page 117 of 160

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: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

RESTRICTED BANDEDGE (HIGH CHANNEL, 5324 MHz)

HIGH CHANNEL RESTRICTED, HORIZONTAL PLOT

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dB) (dBuv/m) (dBuv/m)
1 *5.35 35.41 PK 34.5 -19.2 50.71 - - 74 -23.29 301 129 H
2 *5.415 40.02 PK 34.6 -19.9 54.72 - - 74 -19.28 301 129 H
3 *5.35 27.43 RMS 345 -19.2 42.73 54 -11.27 - - 301 129 H
4 *5.456 28.81 RMS 34.6 -19.9 43.51 54 -10.49 - - 301 129 H

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

RMS - RMS detection
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

HIGH CHANNEL RESTRICTED, VERTICAL PLOT

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *5.35 48.75 PK 345 -19.2 64.05 - - 74 -9.95 38 101 Vv
2 *5.353 49.88 PK 34.5 -19.2 65.18 - - 74 -8.82 38 101 \
3 *5.35 37.58 RMS 34.5 -19.2 52.88 54 -1.12 - - 38 101 \
4 *5.35 38.63 RMS 34.5 -19.2 53.93 54 -.07 - - 38 101 \

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

RMS - RMS detection
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

HARMONICS AND SPURIOUS EMISSIONS

MID CHANNEL HORIZONTAL PLOT

UL Fremon t - Chamber F 7 Aug 2814 21:43:22

[

Rodioted Emissions 3-Meters

- Project Number: 14018347

18 Client:FASTBACK NETWORKS
ConfligiEUT W/ POE
Mode:48MHz BW, 5286MHz, SISO
95 Tajtad by:C. XIONG

85

Peok Limit C(dBul/m)

75

UNII Non-Restricted (dBul

65

(dBul/m)

Avg Limit (dBulU/m)
55 =

45

2 3 4
35 o > o) oy
P

25

Frequency (GHz)

Ronge (6i12) et RBd U fvg Typ x < Soupe/fode  Position Range (6z) = ey Pts  foups/Made  FPosition
1:1-5.8 PEAK 1M(-6dB. 3Bk Pur Rvg(RMI) Auto/Cpl e nf/MAXH -360dege H 5:6.15-18 PEAK LIS ) Auto/Cple: 18k Inf/MAXH 8-360degs H
3:5.88-6. 1! PERK 1MC-6dB: ke e Avg (RMS)

FCC PartiSC All 56GHz UNIT and DTS Spurious Emissions with Averoge Scan.TST 38915 24 Mar 20814 Rev 9.5 22 Jul 2814

MID CHANNEL VERTICAL PLOT
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014

FCC ID: 2AAEH-102 IC: 11158A-102
DATA
Frequency Meter Det AFT120 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 44.42 PK1 276 -32.6 39.42 - - 74 -34.58 - - 354 133 H
*1 35.63 AD1 276 -326 30.63 54 -23.37 - - - - 354 133 H
*1.249 45.41 PK1 295 -322 4271 - - 74 -31.29 - - 43 198 H
*1.25 37.04 AD1 29.5 -32.2 34.34 54 -19.66 - 43 198 H
*16 45.62 PK1 285 -31.7 42.42 - - 74 -31.58 - - 85 186 H
*16 39.21 AD1 285 -31.7 36.01 54 -17.99 - - 85 186 H
2.436 44.45 PK1 324 -30.9 45.95 - - - - 68.2 -22.25 303 175 H
2.438 45.99 PK1 324 -30.9 47.49 - - 68.2 -20.71 211 158 \
*4.788 39.35 PK1 341 -27.6 45.85 - - 74 -28.15 - - 193 163 \
*4.788 27.42 AD1 341 -27.6 33.92 54 -20.08 - - - - 193 163 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK1 - KDB789033 Method: Peak

AD1 - KDB789033 Method: AD Primary Power Average

Page 121 of 160

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: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

9.4. TX ABOVE 1 GHz MIMO MODE IN THE 5.3 GHz BAND

10MHz BW

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, HORIZONTAL PLOT

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *5.15 38.03 PK 34.4 -19.3 53.13 - - 74 -20.87 78 184 H
2 *5.108 41.31 PK 343 -19.6 56.01 - - 74 -17.99 78 184 H
3 *5.15 29.55 RMS 34.4 -19.3 44.65 54 -9.35 78 184 H
4 *5.123 29.92 RMS 34.4 -19.3 45.02 54 -8.98 78 184 H

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

RMS - RMS detection
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

LOW CHANNEL RESTRICTED, VERTICAL PLOT

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *5.15 40.42 PK 34.4 -19.3 55.52 - - 74 -18.48 183 276 Vv
2 *5.034 42.22 PK 343 -20.2 56.32 - - 74 -17.68 183 276 \
3 *5.15 29.47 RMS 34.4 -19.3 44.57 54 -9.43 - - 183 276 \
4 *5.121 29.92 RMS 34.4 -19.3 45.02 54 -8.98 - - 183 276 \

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

RMS - RMS detection
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

RESTRICTED BANDEDGE (HIGH CHANNEL, 5325 MHz)

HIGH CHANNEL RESTRICTED, HORIZONTAL PLOT

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *5.35 39.38 PK 34.5 -19.2 54.68 - - 74 -19.32 65 111 H
2 *5.36 43.97 PK 34.5 -19.2 59.27 - - 74 -14.73 65 111 H
3 *5.35 29.93 RMS 345 -19.2 45.23 54 -8.77 - - 65 111 H
4 *5.359 34.33 RMS 345 -19.2 49.63 54 -4.37 - - 65 111 H

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

RMS - RMS detection
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

HIGH CHANNEL RESTRICTED, VERTICAL PLOT

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *5.35 39.59 PK 34.5 -19.2 54.89 - - 74 -19.11 20 104 \
2 *5.36 41.8 PK 34.5 -19.2 57.1 - - 74 -16.9 20 104 \
3 *5.35 30.05 RMS 34.5 -19.2 45.35 54 -8.65 - - 20 104 \
4 *5.362 31.36 RMS 345 -19.2 46.66 54 -7.34 - - 20 104 v

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

RMS - RMS detection
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

RESTRICTED BANDEDGE (HIGH CHANNEL, 5338 MHz)

HIGH CHANNEL RESTRICTED, HORIZONTAL PLOT

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *5.35 44.03 PK 34.5 -19.2 59.33 - - 74 -14.67 55 101 H
2 *5.352 48.82 PK 34.5 -19.2 64.12 - - 74 -9.88 55 101 H
3 *5.35 35.08 RMS 345 -19.2 50.38 54 -3.62 - - 55 101 H
4 *5.352 36.27 RMS 345 -19.2 51.57 54 -2.43 - - 55 101 H

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

RMS - RMS detection
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

HIGH CHANNEL RESTRICTED, VERTICAL PLOT

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *5.35 43.45 PK 34.5 -19.2 58.75 - - 74 -15.25 47 106 \
2 *5.352 46.16 PK 34.5 -19.2 61.46 - - 74 -12.54 47 106 \
3 *5.35 32.85 RMS 34.5 -19.2 48.15 54 -5.85 - - 47 106 \
4 *5.352 35.13 RMS 345 -19.2 50.43 54 -3.57 - - 47 106 Vv

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

RMS - RMS detection
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

RESTRICTED BANDEDGE (HIGH CHANNEL, 5343 MHz)

HIGH CHANNEL RESTRICTED, HORIZONTAL PLOT

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *5.35 46.67 PK 34.5 -19.2 61.97 - - 74 -12.03 37 102 H
2 *5.35 48.5 PK 34.5 -19.2 63.8 - - 74 -10.2 37 102 H
3 *5.35 37.76 RMS 345 -19.2 53.06 54 -.94 - - 37 102 H
4 *5.35 38.58 RMS 345 -19.2 53.88 54 -12 - - 37 102 H

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

RMS - RMS detection
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

HIGH CHANNEL RESTRICTED, VERTICAL PLOT

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *5.35 45.63 PK 34.5 -19.2 60.93 - - 74 -13.07 38 102 \
2 *5.35 46.6 PK 34.5 -19.2 61.9 - - 74 -12.1 38 102 \
3 *5.35 36.39 RMS 34.5 -19.2 51.69 54 -2.31 - - 38 102 \
4 *5.35 36.81 RMS 345 -19.2 52.11 54 -1.89 - - 38 102 Vv

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

RMS - RMS detection
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REPORT NO: 14U18437-2A
FCC ID: 2AAEH-102

DATE: SEPTEMBER 24, 2014

IC: 11158A-102

HARMONICS AND SPURIOUS EMISSIONS

MID CHANNEL HORIZONTAL PLOT

HKUL Fremon t - Chamber F

4 Aug 2814

23:31:36

185

95

Cl

Mo

Rodiated Emissions 3-Meters
PF#JECL Number: 14018437

ilent :FASTBACK NETWORKS

Config: IBR-16 W/ POE
ce: 1BMHz BW, 5291MHz

Tested by:C. XIONG

Peok Limit C(dBul/m)

UNIT Non-Restricted (dBuU/mJ
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PERK  IMC-6dB) 3ok Pur Aug(RMS)
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ofCpled 6081 Inf/MAXH  B-36Bcene 5:6.15-18

e u U fvg Typ Sucep
PEAK 1M(-6B 38k Pur AvglRNS)

e sition
futo/Cpled 18k Inf/WAKH  B-36Bdege H

Pts #5ups/Mode  FPositi

18MHz BW, 5291MHz .DAT 38915 24 Mar 2814

Rev 9.5 22 Jul 2814

MID CHANNEL VERTICAL PLOT
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014

FCC ID: 2AAEH-102 IC: 11158A-102
DATA
Frequency Meter Det AFT120 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)
*1.2 44,53 PK1 29 -325 41.03 - - 74 -32.97 - - 28 219 H
*1.2 35.97 AD1 29 -325 3247 54 -21.53 - 28 219 H
*1.252 47.82 PK1 295 -322 45.12 - - 74 -28.88 - - 46 195 H
*1.25 38.52 AD1 29.5 -32.2 35.82 54 -18.18 - 46 195 H
*16 44,58 PK1 285 -31.7 41.38 - 74 -32.62 - - 89 190 H
*16 36.99 AD1 285 -31.7 33.79 54 -20.21 - - - 89 190 H
2.435 45.99 PK1 324 -30.9 47.49 - - - - 68.2 -20.71 221 149 H
*5.051 38.67 PK1 343 -27 45.97 - - 74 -28.03 - - 95 191 H
*5.051 27.55 AD1 343 -27 34.85 54 -19.15 - - 95 191 H
2.439 48.48 PK1 324 -30.9 49.98 - - - - 68.2 -18.22 264 216 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK1 - KDB789033 Method: Peak

AD1 - KDB789033 Method: AD Primary Power Average
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

20MHz BW

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, HORIZONTAL PLOT

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *5.15 38.35 PK 34.4 -19.3 53.45 - - 74 -20.55 331 307 H
2 *5.131 41.63 PK 34.4 -19.4 56.63 - - 74 -17.37 331 307 H
3 *5.15 29.13 RMS 34.4 -19.3 44.23 54 -9.77 - - 331 307 H
4 *5.119 30.09 RMS 34.4 -19.4 45.09 54 -8.91 - - 331 307 H

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

RMS - RMS detection
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

LOW CHANNEL RESTRICTED, VERTICAL PLOT

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *5.15 37.06 PK 34.4 -19.3 52.16 - - 74 -21.84 175 333 Vv
2 *5.039 42.47 PK 343 -20.2 56.57 - - 74 -17.43 175 333 \
3 *5.15 29.31 RMS 34.4 -19.3 44.41 54 -9.59 - - 175 333 \
4 *5.038 30.87 RMS 343 -20.2 44.97 54 -9.03 - - 175 333 \

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

RMS - RMS detection
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

RESTRICTED BANDEDGE (HIGH CHANNEL, 5318 MHz)

HIGH CHANNEL RESTRICTED, HORIZONTAL PLOT

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *5.35 47.76 PK 34.5 -19.2 63.06 - - 74 -10.94 46 102 H
2 *5.35 49.01 PK 34.5 -19.2 64.31 - - 74 -9.69 46 102 H
3 *5.35 38.06 RMS 345 -19.2 53.36 54 -.64 - - 46 102 H
4 *5.35 38.57 RMS 345 -19.2 53.87 54 -13 - - 46 102 H

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

RMS - RMS detection
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

HIGH CHANNEL RESTRICTED, VERTICAL PLOT

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *5.35 41.87 PK 34.5 -19.2 57.17 - - 74 -16.83 38 111 \
2 *5.355 44.08 PK 34.5 -19.2 59.38 - - 74 -14.62 38 111 \
3 *5.35 32.42 RMS 34.5 -19.2 47.72 54 -6.28 - - 38 111 \
4 *5.353 33.05 RMS 345 -19.2 48.35 54 -5.65 - - 38 111 v

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

RMS - RMS detection
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

RESTRICTED BANDEDGE (HIGH CHANNEL, 5325 MHz)

HIGH CHANNEL RESTRICTED, HORIZONTAL PLOT

<UL Fremont - Chomber F 12 Sep 2814 0a:28:28
Restricted Bondedge

Project Number:14U18437
Client:FASTBACK NETWORKS

Config:EUT CIBR-1B) W/ POE
WA A ey Mode:28MHz B, 5325MHz, MIMO

195 Tested by:C. XIONG

12
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TEMH=/
Fregquency (GHz)

Ronge (GHz) el ROU B Avg Tup Sueep Pis  #5ups/Mode  FPosition Range (GHz) Det  RBU WU fvg Typ Sueep Pts #oups/Made  Fosition
1:5.3-5.46 i INC6dB) M Pur AuglRMS)  Auto/Cpled BBBI  Inf/MAXH 37 degs 184 cn | 2:5.3-5.4 AVER TH(-6dB)  3M  Pur AvglRMS)  uto/Cpled ©AG1 1BB/TAUG 37 degs 104 cn H

BandEdge 5358-5468MHz UNIL Method AV - Horizontal .TST 38915 27 Mar 2014 Rev 9.5 22 Jul 2814

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m) (dBuv/m)
1 *5.35 41.86 PK 34.5 -19.2 57.16 - - 74 -16.84 37 104 H
2 *5.355 48.72 PK 34.5 -19.2 64.02 - - 74 -9.98 37 104 H
3 *5.35 33.24 RMS 34.5 -19.2 48.54 54 -5.46 - - 37 104 H
4 *5.354 38.39 RMS 34.5 -19.2 53.69 54 -31 - - 37 104 H

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

RMS - RMS detection
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

HIGH CHANNEL RESTRICTED, VERTICAL PLOT

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *5.35 42.78 PK 345 -19.2 58.08 - - 74 -15.92 34 105 Vv
2 *5.35 44.65 PK 345 -19.2 59.95 - - 74 -14.05 34 105 Vv
3 *5.35 33.24 RMS 345 -19.2 48.54 54 -5.46 - - 34 105 v
4 *5.35 33.55 RMS 345 -19.2 48.85 54 -5.15 - - 34 105 v

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

RMS - RMS detection
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

RESTRICTED BANDEDGE (HIGH CHANNEL, 5337 MHz)

HIGH CHANNEL RESTRICTED, HORIZONTAL PLOT

<UL Fremont - Chomber F 12 Sep 2814 a1:01.:28
Restricted Bondedge

Project Number:14U18437
Client:FASTBACK NETWORKS

12

115

Config:EUT CIBR-1B) W/ POE
i Mode: 2BMHz BW, 5337MHz, MIMO
195 Tested by:C. XIONG

95

85

75

£
~
>
3
@
i

65

Ave

55
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45

TEMH=/
Fregquency (GHz)

Ronge (GHz) el ROU B Avg Tup Sueep Pis  #5ups/Mode  FPosition Range (GHz) Det  RBU WU fvg Typ Sueep Pts  #Sups/Made osition
1:5.3-5.46 i INC6B) M Pur AuglRMS)  Auto/Cpled  BBBI  Inf/MAXH 37 degs 181 cn | 2:5.3-5.4 AVER  TH(-BdB)  3M  Pur AvglRMS)  Auto/Cpled  3B1  1BB/TAU 7

BandEdge 5358-5468MHz UNIL Method AV - Horizontal .TST 38915 27 Mar 2014 Rev 9.5 22 Jul 2814

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m) (dBuv/m)
1 *5.35 46.61 PK 34.5 -19.2 61.91 - - 74 -12.09 37 101 H
2 *5.351 48.87 PK 34.5 -19.2 64.17 - - 74 -9.83 37 101 H
3 *5.35 37.26 RMS 34.5 -19.2 52.56 54 -1.44 - - 37 101 H
4 *5.351 37.88 RMS 34.5 -19.2 53.18 54 -.82 - - 37 101 H

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

RMS - RMS detection
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

HIGH CHANNEL RESTRICTED, VERTICAL PLOT

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *5.35 42.99 PK 34.5 -19.2 58.29 - - 74 -15.71 25 104 \
2 *5.351 45.55 PK 34.5 -19.2 60.85 - - 74 -13.15 25 104 \
3 *5.35 34.08 RMS 34.5 -19.2 49.38 54 -4.62 - - 25 104 \
4 *5.35 34.51 RMS 345 -19.2 49.81 54 -4.19 - - 25 104 v

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

RMS - RMS detection
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

HARMONICS AND SPURIOUS EMISSIONS

MID CHANNEL HORIZONTAL PLOT

IWKUL Fremon t - Chamber F 5 Aug 2814 ag: 15: 21

Rodiated Emissions 3-Meters

- Prgject Number: 14018437
18 Clilent :FASTBACK NETWORKS
Config: IBR-16 W/ POE
Moce: 28MHz BW, 5289MHz
95 Tested by:C. XIONG

Peok Limit C(dBul/m)

UNIT Non-Restricted (dBuU/mJ

(dBulU/m)

Avg Limit (dBulU/m)

4

15 3 1
‘ Lo PR
il ‘bw"“'%r‘m

19
Frequency (GHz)

Range (6i1z) et oM Wl fvg Typ Sueep Ple doups/Mode  Positi Range (6ttz) et oM
1:1-5.88 PERK  IMC-6dB: 39k Pur Rvg(RMS) Auto/Cpled 6881 Inf/MAXH -368degs H 5:6.15-18 PEAK 1M(-6dB

U fvg Typ Sucep Pte  #ups/Made  Fositi
K i 3k Pur AvgCRHS
3:5.86-6.15 PERK  INC-6B) 3k Pur Avg(RMS)  Auto/Cpled  5BBI  Inf/MAKH  B-36ddege

e sition
futo/Cpled 18k Inf/WAKH  B-36Bdege H

2BMHz BW, 5289MHz DAT 38915 24 Mar 2814 Rev 9.5 22 Jul 2814

MID CHANNEL VERTICAL PLOT
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014

FCC ID: 2AAEH-102 IC: 11158A-102
DATA
Frequency Meter Det AFT120 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)
*1.2 43.96 PK1 29 -32.6 40.36 - - 74 -33.64 - - 31 172 H
*1.2 36.53 AD1 29 -325 33.03 54 -20.97 - - 31 172 H
*1.25 46.57 PK1 295 -322 43.87 - - 74 -30.13 - - 51 198 H
*1.25 37.6 AD1 29.5 -32.2 34.9 54 -19.1 - - 51 198 H
*16 44.85 PK1 285 -31.7 41.65 - - 74 -32.35 - - 80 173 H
*16 37.64 AD1 285 -31.7 34.44 54 -19.56 - - 80 173 H
2.437 44.82 PK1 324 -30.9 46.32 - - - - 68.2 -21.88 69 201 H
2.44 46.49 PK1 324 -30.9 47.99 - - 68.2 -20.21 77 158 \
*5.052 38.73 PK1 343 -27 46.03 - - 74 -27.97 - - 73 184 \
*5.051 27.65 AD1 343 -27 34.95 54 -19.05 - - - - 73 184 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK1 - KDB789033 Method: Peak

AD1 - KDB789033 Method: AD Primary Power Average

Page 141 of 160

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: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

40MHz BW

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, HORIZONTAL PLOT

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *5.15 38.96 PK 34.4 -19.3 54.06 - - 74 -19.94 251 101 H
2 *5.123 41.43 PK 34.4 -19.3 56.53 - - 74 -17.47 251 101 H
3 *5.15 29.17 RMS 34.4 -19.3 44.27 54 -9.73 - - 251 101 H
4 *5.081 30.55 RMS 343 -19.7 45.15 54 -8.85 - - 251 101 H

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

RMS - RMS detection
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

LOW CHANNEL RESTRICTED, VERTICAL PLOT

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *5.15 37.27 PK 34.4 -19.3 52.37 - - 74 -21.63 213 204 \
2 *5.123 41.05 PK 34.4 -19.3 56.15 - - 74 -17.85 213 204 \
3 *5.15 29.79 RMS 34.4 -19.3 44.89 54 -9.11 - - 213 204 \
4 *5.129 29.99 RMS 34.4 -19.4 44.99 54 -9.01 - - 213 204 v

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

RMS - RMS detection
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

RESTRICTED BANDEDGE (HIGH CHANNEL, 5304 MHz)

HIGH CHANNEL RESTRICTED, HORIZONTAL PLOT

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *5.35 48.78 PK 345 -19.2 64.08 - - 74 -9.92 38 102 H
2 *5.351 49.87 PK 345 -19.2 65.17 - - 74 -8.83 38 102 H
3 *5.35 37.75 RMS 345 -19.2 53.05 54 -.95 - - 38 102 H
4 *5.35 38.08 RMS 345 -19.2 53.38 54 -.62 - - 38 102 H

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

RMS - RMS detection
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

HIGH CHANNEL RESTRICTED, VERTICAL PLOT

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *5.35 44.22 PK 34.5 -19.2 59.52 - - 74 -14.48 38 103 \
2 *5.351 47.66 PK 34.5 -19.2 62.96 - - 74 -11.04 38 103 \
3 *5.35 35.36 RMS 34.5 -19.2 50.66 54 -3.34 - - 38 103 \
4 *5.35 35.47 RMS 345 -19.2 50.77 54 -3.23 - - 38 103 Vv

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

RMS - RMS detection
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

RESTRICTED BANDEDGE (HIGH CHANNEL, 5312 MHz)

HIGH CHANNEL RESTRICTED, HORIZONTAL PLOT

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *5.35 49.5 PK 34.5 -19.2 64.8 - - 74 -9.2 36 103 H
2 *5.351 50.82 PK 34.5 -19.2 66.12 - - 74 -7.88 36 103 H
3 *5.35 35.83 RMS 345 -19.2 51.13 54 -2.87 - - 36 103 H
4 *5.35 36.2 RMS 345 -19.2 51.5 54 -2.5 - - 36 103 H

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

RMS - RMS detection
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

HIGH CHANNEL RESTRICTED, VERTICAL PLOT

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *5.35 46.15 PK 34.5 -19.2 61.45 - - 74 -12.55 22 107 \
2 *5.35 47.34 PK 34.5 -19.2 62.64 - - 74 -11.36 22 107 \
3 *5.35 36.36 RMS 34.5 -19.2 51.66 54 -2.34 - - 22 107 \
4 *5.35 36.74 RMS 345 -19.2 52.04 54 -1.96 - - 22 107 Vv

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

RMS - RMS detection
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

RESTRICTED BANDEDGE (HIGH CHANNEL, 5327 MHz)

HIGH CHANNEL RESTRICTED, HORIZONTAL PLOT

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *5.35 49.79 PK 34.5 -19.2 65.09 - - 74 -8.91 46 103 H
2 *5.352 50.18 PK 34.5 -19.2 65.48 - - 74 -8.52 46 103 H
3 *5.35 37.96 RMS 345 -19.2 53.26 54 -74 - - 46 103 H
4 *5.351 38.43 RMS 345 -19.2 53.73 54 -.27 - - 46 103 H

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

RMS - RMS detection
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

HIGH CHANNEL RESTRICTED, VERTICAL PLOT

Marker Frequency Meter Det AFT120 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *5.35 46.96 PK 34.5 -19.2 62.26 - - 74 -11.74 39 104 \
2 *5.35 49.59 PK 34.5 -19.2 64.89 - - 74 -9.11 39 104 \
3 *5.35 37.2 RMS 34.5 -19.2 52.5 54 -1.5 - - 39 104 \
4 *5.35 37.71 RMS 345 -19.2 53.01 54 -.99 - - 39 104 v

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

RMS - RMS detection
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

HARMONICS AND SPURIOUS EMISSIONS

MID CHANNEL HORIZONTAL PLOT

MID CHANNEL VERTICAL PLOT
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FCC ID: 2AAEH-102 IC: 11158A-102
DATA
Frequency Meter Det AFT120 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)
*1.25 40.83 PK1 295 -32.2 38.13 - - 74 -35.87 - - 40 196 H
*1.25 36.31 AD1 295 -322 33.61 54 -20.39 - 40 196 H
*13 37.32 PK1 30.1 -31.7 35.72 - - 74 -38.28 - - 59 166 H
*1.3 31.88 AD1 30.1 -31.7 30.28 54 -23.72 - 59 166 H
*16 40.85 PK1 285 -31.7 37.65 - 74 -36.35 - - 75 193 H
*16 37.09 AD1 285 -31.7 33.89 54 -20.11 - - 75 193 H
*1.375 37.59 PK1 29.4 -31.9 35.09 - 74 -38.91 - - 358 221 \
*1.375 31.54 AD1 29.4 -31.9 29.04 54 -24.96 - - 358 221 \
2.194 34,97 PK1 318 -31 35.77 - - - - 68.2 -32.43 37 400 \
2.196 28.34 AD1 318 -31 29.14 - - - - 37 400 \
*5.069 33.63 PK1 343 -26.5 41.43 - - 74 -32.57 - - 95 228 \
*5.068 26.66 AD1 343 -26.5 34.46 54 -19.54 - - - - 95 228 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK1 - KDB789033 Method: Peak

AD1 - KDB789033 Method: AD Primary Power Average
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

9.5. TX 18-26 GHz MIMO MODE IN THE 5.3 GHz BAND

8 Aug 2614 18:42:49

RF Emissions

Order Number:14u18347
Client:Fostback Networks

Configuration:EUT Stand Alore
Mode:Tx Woret Case
Tested by / SN:T. Uogoner

Feak Limit (dBul/m)

Avg Limit CdBul/m)
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Freguency CGH=z2
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Sueep Fis  #upa/iode
FEAK M futo/Cpled 1282 Inf/HAXH

18-266H=z Teot TST 385915 23 Aug 2613 Rev 9.5 19 Jon 2814
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

9.6. TX 26-40 GHz MIMO MODE IN THE 5.3 GHz BAND

8 Aug 2614 18:58:39

RF Emissions

Order Number:14u18347
Client:Fostback Networks
Configuration:EUT Stand Alore
Mode:Tx Woret Case

Tested by / SN:T. Uogoner

Feak Limit (dBul/m)

Avg Limit CdBul/m)
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Freguency CGH=z2
Ferge (GHz) Tet  FEd VBN 7 fug Tup uee Ptz foupsfieds L

Dot FEW BN / Avg Tup
3t

Sueep Fis_ #upa/liode
FEAK M futo/Cpled 1883 Inf/HAXH

E6-4B8GHz Test TST 38915 2 Aug 2813 Rev 9.5 19 Jon 2814
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REPORT NO: 14U18437-2A DATE: SEPTEMBER 24, 2014
FCC ID: 2AAEH-102 IC: 11158A-102

9.7. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

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

VERTICAL PLOT
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FCC ID: 2AAEH-102 IC: 11158A-102
DATA
Marker Frequency Meter Det AF T122 Amp/Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)

1 106.5 50.85 PK 12 -31.5 31.35 43.52 -12.17 0-360 201 H

2 34.505 45.03 PK 18 -32 31.03 40 -8.97 0-360 101 Vv

3 106.5 52.18 PK 12 -31.5 32.68 43.52 -10.84 0-360 101 Vv

4 155.885 49.47 PK 12.5 -31.3 30.67 43.52 -12.85 0-360 101 Vv

5 800 50.33 PK 21.4 -29.4 42.33 46.02 -3.69 0-360 101 H

800 49.26 Qp 21.4 -29.4 41.26 46.02 -4.76 344 157 H
6 840 49.82 Qp 21.8 -29.1 42.52 46.02 -35 345 152 H

PK - Peak detector

QP - Quasi-Peak detector

Page 155 of 160

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. .



