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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, UNII 5.8GHz Band
MODEL: IBR-1300-NA and IBR-1301-NA
SERIAL NUMBER: Proto 1
DATE TESTED: May 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: Prepared By:
7 .
: i 2 A g
Z./J"’";"ffd:’/é;"&“éf |I__ IlllrL‘LﬁJ ‘;Z.‘-'*"'l"
Francisco de Anda Chris Xiong
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
Program Manager Lab Engineer
UL Verification Services Inc. UL Verification Services Inc.
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2. SUMMARY OF TESTING
2.1. 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(IC: 2324B-1) | [ ] Chamber D(IC: 2324B-4)
[ ] Chamber B(IC: 2324B-2) | [ | Chamber E(IC: 2324B-5)
L]
[ ]

[J Chamber C(IC: 2324B-3) Chamber F(IC: 2324B-6)
Chamber G(IC: 2324B-7)
] Chamber H(IC: 2324B-8)

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.

2.2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, KDB 789033 D02 v01r02, ANSI C63.10-2013, FCC KDB 662911 and
FCC 06-96.
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2.3. CALIBRATION AND UNCERTAINTY
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.

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

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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2.4. MEASUREMENT METHOD

26 dB Emission BW: KDB 789033 D02 v01r02, Section C.

Conducted Output Power: KDB 789033 D02 v01r02, Section E.2.b (Method SA-1).

Power Spectral Density: KDB 789033 D02 v01r02, Section F.

Unwanted emissions in restricted bands: KDB 789033 D02 v01r02, Sections G.3, G.4, G.5, and
G.6.

Unwanted emissions in non-restricted bands: KDB 789033 D02 v01r02, Sections G.3, G.4, and
G.5.

KDB 662911 D01 Multiple Transmitter Output vO02r01

KDB 662911 D02 MIMO with Cross-Polarized Antenna v01
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2.5. TEST AND MEASUREMENT EQUIPMENT

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

Spectrum Ana|yzer, 44 GHz Keysight N9030A TOo07 01/06/17
Radiated Software UL UL EMC Ver 9.5, June 24, 2015
Antenna Port Software UL ULRF Ver 4.7, April 27, 2016
Page 9 of 95
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: 16U23351-E1V1 DATE: May 23, 2016
FCC ID: 2AAEH-107

3. EQUIPMENT UNDER TEST

3.1. DESCRIPTION OF EUT

Fixed Point-to-Point radio in 5.8GHz 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.

3.2. DESCRIPTION OF CLASS IlIl PERMISSIVE CHANGE

The purpose of this C3PC is to upgrade the device described under section 3.1 of this report to
the new rules per KDB 789033 D02 v01r02.

For UNII-1, UNII-2 and UNII-2C bands, we have reviewed the original test reports (15U21741-
E1V3, UNII-1, 15U21741-E3V2, UNII-2A and 15U21741-E4V2, UNII-2C), including DFS tests
under New UNII rules, and are hereby attesting that all the current technical requirements are still
met and all applicable test procedures remain the same. Therefore, the original test reports are
still applicable and no additional testing was performed.

3.3. 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
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3.4. MAXIMUM OUTPUT POWER

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

5.8 GHz BAND
Bandwidth | Frequency Range Mode Output Output Power
(MHz) (MHz) Power (mW)
(dBm)

4TX
10 5735 - 5840 FDD 24.81 302.69
20 5740 - 5835 FDD 24.92 310.46
40 5750 - 5825 FDD 24.85 305.49

3.5. DESCRIPTION OF AVAILABLE ANTENNAS

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

3.6. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was 1.6.7.

The test utility software used during testing was Tera Term, version 4.76.
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3.7. WORST-CASE CONFIGURATION AND MODE

Spurious emissions’ testing was leveraged from previous reports as the frequencies are the
same and the setting level at which they were tested are considered the same case.

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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3.8. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

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 155000210ARC00 N/A
/0 CABLES
Cable Port # of identical | Connector Cable Type Cable Remarks

No ports Type Length (m)
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 1 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
TEST SETUP

The EUT is a P-P outdoor radio used as a stand-alone device. Test software exercised the radio
module. All tests were performed using the conducted methods.
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SETUP DIAGRAM FOR CONDUCTED TESTS

i Switch

AC Source
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4. ANTENNA PORT TEST RESULTS

41.

6 dB BANDWIDTH

6dB data below is leveraged from the original 5.8GHz test report. For reference see report
number 15U21741-E2V3

4.1.1.10MHz BW 4TX MODE IN THE 5.8 GHz BAND

LIMITS

FCC §15.407 (e)

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

RESULTS
Channel|Frequency| 6dBBW | 6dBBW | 6 dBBW | 6 dB BW [Minimum
Chain 0 | Chain1 | Chain2 | Chain 3 Limit
(MHz) (MHz) (MHz) (MHz) (MHz) (MHz)
Low 5735 9.660 9.750 9.600 9.540 0.5
Mid 5800 9.735 9.615 9.750 9.660 0.5
High 5840 9.735 9.540 9.585 9.570 0.5
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REPORT NO: 16U23351-E1V1 DATE: May 23, 2016
FCC ID: 2AAEH-107

4.1.2. 20MHz BW 4TX MODE IN THE 5.8 GHz BAND
LIMITS

FCC §15.407 (e)

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

RESULTS

Channel|Frequency| 6dBBW | 6dBBW | 6dBBW | 6 dB BW |[Minimum
Chain0 | Chain1 | Chain2 | Chain3 Limit
(MHz) (MHz) (MHz) (MHz) (MHz) (MHz)
Low 5740 19.111 18.792 19.285 18.879 0.5
Mid 5800 19.082 19.227 18.850 19.140 0.5

High 5835 18.705 18.648 18.821 19.024 0.5
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REPORT NO: 16U23351-E1V1
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DATE: May 23, 2016

4.1.3. 40MHz BW 4TX MODE IN THE 5.8 GHz BAND

LIMITS

FCC §15.

407 (e)

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

RESULTS
Channel|Frequency| 6dBBW | 6dBBW | 6dBBW | 6 dB BW [Minimum
Chain 0 | Chain1 | Chain2 | Chain3 Limit
(MHz) (MHz) (MHz) (MHz) (MHz) (MHz)
Low 5750 37.734 38.076 38.338 37.734 0.5
Mid 5800 37.506 38.048 37.791 37.677 0.5
High 5825 37.734 38.396 38.570 37.962 0.5
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4.2. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
4.2.1.10MHz BW 4Tx MODE IN THE 5.8 GHz BAND

Channel |Frequency| 26 dB BW | 26 dB BW | 26 dB BW |26 dB BW
Chain0 Chain 1 Chain2 | Chain3
(MHz) (MHz) (MHz) (MHz) (MHz)
Low 5735 10.880 10.880 10.880 10.863

10.880
10.880

5800
5840

10.897
10.863

10.897
10.863

10.880
10.880

Mid
High

LOW CHANNEL 26dB BANDWIDTH
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MID CHANNEL 26dB BANDWIDTH
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HIGH CHANNEL 26dB BANDWIDTH
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4.2.2. 20MHz BW 4Tx MODE IN THE 5.8 GHz BAND

Channel [Frequency| 26 dB BW | 26 dB BW | 26 dB BW |26 dB BW
Chain 0 Chain 1 Chain2 | Chain3
(MHz) (MHz) (MHz) (MHz) (MHz)
Low 5740 21.615 21.582 21.648 21.615

Mid

5800

21.615

21.615

21.615

21.582

High

5835

21.549

21.648

21.648

21.648

LOW CHANNEL 26dB BANDWIDTH
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MID CHANNEL 26dB BANDWIDTH
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HIGH CHANNEL 26dB BANDWIDTH

B K et Al - Auk T MTELD) E315, Comctea ™ ] | e e T === |
i . 3 T = S1G 8T0 o [ s 1N iAo (12 P
Sy TYPS RIS Fmana 4 Typs: RMS thinily

enter Fre 835000000 GP e Trg: FreeRun wvg Type: enter Freq 5.83! I:IIJOI:I 0 Gm_‘ e Trg: Free Run vg Type:

\Foainiow  Atien: 18dB \FGaimLow  Aten: 18 6B
AMEKr1 21.5 Auto Tune| AMEKr 21 Auto Tune|
Ref Offset 125 dB LY iy Ref Offset 1256 4B L
05/l Ref 20,00 dBm 0cE/cl  Ref 20,00 dBm
4 Center Freq| | Center Freq
g a wyi L A h § 835000000 GHz| bt e et g 5835000000 GHz|
StartFreq| StartFreq
18 :
- ¢ 5818500000 GHz| e | - 5818500000 GHz|
Stop Freq Stop Freq|
5861500000 GHz 5851500000 GHz
ks 7 W ol

i T CF Step il CF Step
3300000 MHz| 3300000 MHz|
Man lAuto Man
Freq Offset Freq Offset|
0 Hz| 0 Hz|

Center 5.83500 GHz Span 33,00 MHz Center 5.83500 GHz Span 33.00 MHz
#Res BW 330 kHz #VBW 1.0 MHz #Sweep 100.0 ms (1001 pts) #Res BV 330 kHz #VBW 1.0 MHz #Sweep 100.0 ms (1001 pts)
ec [/ = [ ——

B b A~ A RS e ] | eyt St rum Aralyze - APl TIMZEH. T, Coruluciza ® =2~ i

e T Frequency B—r‘ - T Frequency
RAEMSN Ta: FreaFun vg Type: enter Freq 5.835000000 Gl e P wvg Type:
\Foainiow  Atien: 18¢B oainiow — Atten: 1368
BNkl 21 Auto Tune| AMKrl 21 Auto Tune|
Ref Offset 125 dB LY = Ref Offset 126 4B i
0c8/el  Ref 20,00 dBm 0cE/cy  Ref 20,00 dBm
Center Freq| Center Freq|
- i wLr ¥ . 5336000000 GHz| p . 5835000000 GHz|
P 1
/ I
\ StartFreq| StartFreq|
5818500000 GHz| ,‘ 5818500000 GHz|
s | . L
T T i T Stop Freq| Stop Freq|
5861500000 GHz 5861500000 GHz
i’ CF Step L ek o T CF Step
i i 3:300000 MHz] - 3:300000 MHz
Man Man
Freq Offsef| Freq Offsef|
OHz OHz

Center 5.83500 GHz Span 33.00 MHz Center 5.83500 GHz Span 33.00 MHz
#Res BW 330 kHz #VBW 1.0 MHz #Sweep 100.0 ms (1001 pts) #Res BW 330 kHz #VBW 1.0 MHz #8weep 100.0 ms (1001 pts)

- To=rns wsa To=ran=

HIGH CHANNEL CHAIN 2

HIGH CHANNEL CHAIN 3

Page 44 of 95

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

TEL: (5

FORM NO: CCSUP4701J

10) 771-1000 FAX: (510) 661-0888



REPORT NO: 16U23351-E1V1 DATE: May 23, 2016
FCC ID: 2AAEH-107

4.2.3. 40MHz BW 4Tx MODE IN THE 5.8 GHz BAND

Channel [Frequency| 26 dBBW | 26 dB BW | 26 dB BW |26 dB BW
Chain 0 Chain 1 Chain2 | Chain3
(MHz) (MHz) (MHz) (MHz) (MHz)
Low 5750 43.030 43.160 43.160 43.290
Mid 5800 43.225 43.160 43.225 43.160
High 5825 43.225 43.160 43.225 43.095

LOW CHANNEL 26dB BANDWIDTH
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4.3. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (3)

Band 5.725-5.85 GHz

The maximum conducted output power over the frequency band of operation shall not exceed 1
W. In addition, the maximum power spectral density shall not exceed 30 dBm in any 500-kHz
band. If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum
conducted output power and the maximum power spectral density shall be reduced by the
amount in dB that the directional gain of the antenna exceeds 6 dBi. However, fixed point-to-
point U-NII devices operating in this band may employ transmitting antennas with directional
gain greater than 6 dBi without any corresponding reduction in transmitter conducted power.
Fixed, point-to-point operations exclude the use of point-to-multipoint systems, omnidirectional
applications, and multiple collocated transmitters transmitting the same information.

DIRECTIONAL ANTENNA GAIN

Two TX chains are correlated and two others are uncorrelated and the antenna gain is the same
for each chain. The directional gain is;

Antenna | 10 * Log (2 chains) | Correlated Chains
Gain Directional Gain
(dBi) (dB) (dBi)

15.00 3.01 18.01
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RESULTS

4.3.1. 10MHz BW 4Tx MODE IN THE 5.8 GHz BAND

Antenna Gain and Limits

Channel | Frequency |Directional | Directional| Power PSD
Gain Gain Limit Limit
for Power | for PSD
(MHz) (dBi) (dBi) (dBm) (dBm)
Low 5735 18.01 18.01 30.00 30.00
Mid 5800 18.01 18.01 30.00 30.00
High 5840 18.01 18.01 30.00 30.00
| Duty Cycle CF (dB)| 0.00 Included in Calculations of Corr'd Power & PSD
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Chain 2 Chain 3 Total | Power | Power
Meas Meas Meas Meas Corr'd Limit | Margin
Power Power Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm) (dB)
Low 5735 18.58 18.45 18.10 18.53 24.44 30.00 -5.56
Mid 5800 18.90 18.82 18.75 18.68 24.81 30.00 -5.19
High 5840 18.87 18.47 18.49 18.68 24.65 30.00 -5.35
PSD Results
Channel | Frequency | Chain 0 Chain 1 Chain 2 Chain 3 Total PSD PSD
Meas Meas Meas Meas Corr'd Limit | Margin
PSD PSD PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm) (dB)
Low 5735 6.83 6.74 6.22 6.71 12.65 30.00 -17.35
Mid 5800 6.97 6.94 6.89 6.78 12.92 30.00 -17.08
High 5840 7.10 6.66 6.57 6.74 12.79 30.00 -17.21

Page 49 of 95

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: 16U23351-E1V1
FCC ID: 2AAEH-107

DATE: May 23, 2016

LOW CHANNEL OUTPUT POWER

I=t= g

Vet Spetnim Al - AP TNTRIETISIIG Comhirea N =y | e Tatchi Al APA TS F16 Contumee
L 7 i T N Gt L i [T 9110 4 a3 2015
735000000 GH Fhvg Type: RMS Frequency avg Type RS ST Frequency
onter Freq 5735000000 ,.,«z, Tout +| Trig: Free Run AvaiHold: 160100 nggn__e:ﬁ Taw o Trig: FraeRun AvgiHold. 100100
FGainlow  Aften: 228 \Goiniow  Amien: 2208
Auto Tune| T Auto Tune
Ref Offset 126 d8 Ref Offset 125 dB B
Ref 24.00 dBm 10aBiaiy__ Ref 24.00 dBm Band Fov
e CenterFreq & Center Freq
6.735000000 GHz| § 735000000 GHz|
Start Freq StartFreq)
£.710000000 GHz| 5710000000 GHz
Stop Freq| Stop Freq
5760000000 GHz| 5760000000 GHz|
Center 5.73500 GHz Span 50.00 MHz| CF Step Center 5.73500 GHz Span 50.00 MHz CFStep.
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 20.00 ms (1001 pts) 5.000000 MHz| #Res BW 1.0 MHz #VBW 3.0 MHz" Sweep 20,00 ms (1001 pts)| 5,000000 MHz|
= laute i — —— Man
| e - a z
Zi] T 6.135 00 GH2 9544 dBm Hand Fower  10.88 MHZ 18580 dB 1 r £735 00 GHz 9122dBm BandFower 1088 MHE 18.454 08
§ Freq Offset, 3 FreqOffset
4 0Hz] 3 OHz|
5 5
6 5
7 7
E k-]
8 9
10 10
1 11
s tgamans; u Irana
e T T = =rr 5 sy ST - - =i I
Srier Fieq 5735000000 GHE g pans e ot Frequency anisr Fraq 5735000000 GHz g T rs ] et Frequency
- FO: Fast = Trig: Free Run AuglHold: 100/100 v v . NG T == Trig: FraeRun AvglHakd: 100100
IF Gl Lo Atten: 22 9B 2 IF Gair-Low Atten: 22 4B
kel Auto Tune| ™ z Auto Tune|
Ref Offset 126 dB B B Ref Offset 125 dB = gl
Ref 24.00 dBm Dant oomidiv  Ref 24,00 dBm Band Power 18
og
) Center Freq & CenterFreq
5736000000 GHz) T 735000000 GHz|
Start Freq StartFreq
e 5710000000 GHz|
e 3‘“';:;:“ Stop Freq|
O B 5760000000 Gz,
Center 5.73500 GHz ‘Span 50.00 MMz, CF Step|
- Center 5.73500 GHz Span 50.00 MHz CF Step
.| .| . U} 5.000000 MH;
REC BNV 1.0 Wi BERIO NI Swesp .00 mix 1001 pic) A8 #Res BW 1.0 MHz #VBW 2.0 MHZ* Sweep 20.00 ms (1001 pts) [ 5000000 hrsz
¢ Man|
N T 673500 GHz 8819dBm Hand Power 1088 MHz 18,104 dB [ HoeelTnctSc 7y }
z N [ 5.735 00 GHz 9120dBm Dand Fower  10.88 MHz 18,631 d8
3 Freq Offset| 2
& 0 He| 3 FreqOffset|
5 4
H 5 0 Hz|
i L}
g 7 |
] ]
0 H |
i 10
a 11 =
e [ .
- Wgaran

Page 50 of 95

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: 16U23351-E1V1 DATE: May 23, 2016
FCC ID: 2AAEH-107

MID CHANNEL OUTPUT POWER

I Sl e AP IO S Comant E = —a ]
L ; e o5 5 201 T
T Frequency Frequency
#hvg Type: RMS #Avg Type: RMS
%@ EASROOOOOCHE ™ | o B g S,
Woaliow | Atten: 2208 Aten: 2248
p Auto Tune Auto Tune
Ref Offset 125 dB = MKr1 Ref Offset 125 4B
Ref 24.00 dBm Band F 0 ce/i,_Ref 24,00 dBm Ban
@ CenterFreq| h— $—— Center Freq
5800000000 GHs| 1 : | 5800000000 Gz
StartFreq | I StartFreq|
5775000000 GH, 5775000000 Gz
Stop Freq StopFreq|
5825000000 GHa 5826000000 GHz!
Center 5.80000 GHz Span 50.00 MHz| CF Step|
Center 5.80000 GHz Span 50.00 MHz CF Step) : |
[#Res BY 1.0 MHz #VBW 3.0 MHz' Sweep 20.00 ms {1001 pts) | 5000000 MHz ass RO TOML S = — —DOVBWMINISY . — = SWesRIn08ma 1L PHN - SI000 NS
lauto Wan =
N T 5500 0D GHz 87260Bm Band Fower  10.80 MHz 18.898 ¢B 2 3714 2%m, Hna P A2 ae
H Freq Offset 3 Freq Offsel
H 0H:| H bz
H ]
6 7
i 8
4 9
o 1
10 1"
1 )
e [ = Soerm

MID CHANNEL CHAIN 1

MID CHANNEL CHAIN 0

e e o i | O S O |
B PRETasiers o C —=|  Frequency - o cRMS I Frequency
¥ivn TypeiTibes . e B g ;

ter Fraq 5.800000000 G:L:‘ == Trig: Free Run AvgiHold: 100/100 TR ey SO0 G:im!; Fas = Trig: Free Run AuaHole: 0ia i
IFGain-Law Atien: 22 dB IFGaimLow Atten: 22 d8
TG Auto Tune nT = Auto Tune|
Ref Offset 125 dB Band Pow Ref Offset 125 dB . -
10 a2i5_ Ref 24.00 dBm Band Pov 10 dzicly  Ref 24.00 dBm Ban
Log
& Center Freq ) Center Freq
5800000000 GHz| I 1 5 80000000 GH!
StartFreq| Start Freq|
5.775000000 GH 5 77500D00D GHz|
Stop Freq| 1 1 1
. 0o sz Stop Freq|
o, 5826000000 GHz|
Center 5.80000 GHz Span 50,00 MHz| CFStep
X | Center 5.80000 GHz Span 50.00 MHz, CF Step|
#Res BW 1.0 MHz #VBIN 3.0 MHz Sweep 20.00 ms (1001 pts) 5000000 M
3 cp i | i o5 BIW 1.0 MHz #VBW 3.0 MHz* Sweep 20.00ms (1001 pts) | 5000000 w2
Lk L L FURTON L FUNcTIO Wit RuNcTiOn vt i e eSS s —— |aute Man|
E N 0 5,800 00 GHz 9.542dBm Band Power  10.88 MHz 18761 dB B L

2 9520dBm  Band Power  10.88 MHz 18.680 4B

H Freq Offset 2

i ke 3 Freq Offset|

5 4 0 Hz

L3 ]

7 6

& 7

9 8

10 2

M 10

. i 11
s (gsmins :
= % TATH

MID CHANNEL CHAIN 2 MID CHANNEL CHAIN 3

Page 51 of 95

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: 16U23351-E1V1
FCC ID: 2AAEH-107

DATE: May 23, 2016

HIGH CHANNEL OUTPUT POWER

= Contucted 8 - “ = & g Uayghe Spectium Snsyse) - P INLEISTER0 Conduaet ¥ =
o T B ; E T i T i wlgn [
#Avg Type: RMS §|  Frequency #avg Typs: AMS Fsquency
FNO-Fasi —o~ Trig: FreeRun m,?m,‘r,'," 100100 “ Sefor pred S RAEINGN0 G:.':, v == Trig Free Run Ar:\qhu\d‘ 100400
FGaiiow  Aten: 2248 FGaindow  Amen:2268
Auto Tune| = Auto Tune
Ref Offset 126 dB Ref Offset 125 0B : Ll
v Ref 24,00 dBm 10 65y Ref 24.00 dBm Band Poy
& CenterFreq| ¢ CenterFreq
+ 5.840000000 GHz| 5.840000000 GHz |
StartFreq| StartFreq)
5815000000 GHz | 5815000000 GHz|
Stop Freq Stop Freq|
386000000 G 5865000000 GHz|
Center 5.84000 GHz Span 50,00 MHz CF Stey
Center 5.84000 GHz an 50.00 MHz CF Ste| i
Lires BW 1.0 MHz SVBW 3.0 MHz* Sweep zn,nslrms (1001 pts) oo El #Res BW 1.0 MHz #AVBW 3.0 MHz* Sweep 20.00 ms (1001 pts)|| 5000000 MHz,
o o Man = = - Man
M 1 B 4000 GHz SiSrE D et T0EE Utz Nenrs a5 N T 5840 00 GHz 9418¢Bm  band Power 10,88 MHz 18.486 68
z FreqOffse 3 FreqOffset
3 4 H:
3 0Hz| 5 3
& 5
L] 7
14 &
3 ]
o 10
1 [ il
o e ! = K rins
ey Specinim Ay APt TRMGEIEI NG Corsurid e - - = JIS P S um Bl - APt TV Condciad & - =
L 1% o T T L 3 AN AT
. iihis [Canter Freq 5840000000 GHz | i Tepsc RS it
enter Fres BG: Fast == Trig: Free Run AvglHald: 100400 enor Freq 3540000000 mz;- Fost —— Trig: FreeRun AvglHold: 106100
(Fonimitow  Amen: 2268 (Faindow  Atien; 22d8
Auto Tune| Auto Tune|
Ref Offset 125 dB Ref Offset 125 dB Ba
0 didy  Ref 24.00 dBm 4 gelcly_ Ref 24.00 dBm Band
a e
4 Center Freq) £ Center Freq)
5840000000 GHez| I 5840000000 GHz|
Start Freqy StartFreq|
5815000000 GHz| 5815000000 GHz|
Stop Freg| Stop Freq)
5865000000 GHz| 5865000000 GHz|
Center 5.84000 GHz Span 50.00 MHz CF Step) Center 5.84000 GHz Span 50.00 MHz CF Step|
[#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 20.00 ms (1001 pts)| &5 6.000000 z"‘; #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 20.00 ms (1001 pts) 5000000 MHz
== ai e e, SFHO o o T Man)
| CEES LR = Twa Tr] et [ Fincron | =
E; N 1 584000 GHz 8341¢Bm Band Powsr 1088 MHz 18.485 dB) " T '5.840 00 GHz 84320Bm  Band Power 10,88 MHz 18.684 0B
3 FreqOffset § FreqOffset
- 0z 4 0 Haj
&
; s
s :
10 10
1 1
= [ie— oy i

Page 52 of 95

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: 16U23351-E1V1
FCC ID: 2AAEH-107

DATE: May 23, 2016

LOW CHANNEL PSD

Eeyight Spectium Analyrer - AP TOERIE) W15 Corahurnt § = b B K eyigh Spertnom Anaipeer - APLTUIRIE] 39516 Condurted =t &
L G 0 C HSE INT| iGN Ayl 1) L = Sil DL SENSETI LITH 3 080248 AM M;
o Trm RS il Ceriter Freq 5.735000000 GHz | v Trpei RS Py
enter Freq 5.735000000 G:E P . e in A-;fnofrwwm enter Freq 5.735000000 mz} e vt Feee R Av;“‘m{:'m,m
1FGoin:ow (Fainiow  Aten: 2208
T Auta Tung| = — — MKr2 5 Auto Tune|
Ref Offset 125 dB. Ref Offset 125 0B gl
Ja jlw.l'l- ¢+ Ref 24.00 dBm al Ref 24.00 dBm
Center Freq Center Freq
0 6735000000 GHz ¢ 6.736000000 GHz|
BtartFraq StartFreq
5710000000 GHz| 5710000000 GHz
StopFreq| Stop Freq
5.780000000 GHz| §.760000000 GHz|
CF Step
5000000 MHz| suouco:oslmz
ute Man|
|aute Man
FreqOfset Freqofiset
OHz b
Center 5.73500 GHz Span 50.00 MHz
Center 5.73500 GHz Span 50.00 MHz|
Jifes B 210 Vita b edaidis o Dwansps 2000 s (1081, pia) L#Res BW 510 kHz SVBW 1.5 MHz* Sweep 20.00 ms (1001 pts)
oz Sghrinyt s Gy
E Nerught Spachum Analyees - APot TRAIMIE| S116 Canduizo B Veaght Speirum hmzes - ABVAT =rew
L T T LI D | 08:00:17 A ay 03, 2016 L W mo o v Ligh 10 {08 EFETRETEa
T - Fraquency Ay Type: AMS Frequency
#Avg Typs: RMS e
enter Freq 5. 73500000 G::ﬁ o= Tric: FreeRun AvoHoE: 100100 WO Fasi === Trig: FreaRun AvgiHels: 100400
IFGainLow Auen: 2248 IFGainLow Atten: 22 dB.
Mkro Auto Tune| MKr2 Auto Tune|
Ref Offset 125 dB TR Ref Offset 125 0B =
I-‘,\g.,r.,.h Ref 24.00 dBm -.;‘.‘45 iy Ref 24,00 dBm
Center Freq Center Freq|
1 5.735000000 GHz| . 5735000000 GHz|
9 y
StartFreq| StartFreq|
5710000000 GH| 6710000000 GHz
StopFreq| Stop Freq|
5.760000000 GHz| BTEI0NO00 & i
CF Step
CF Ste
5000000 MF | ek 2
|Auto Man
FreqOffset Freq Offset
0 Hzl 0 Hz|
ICenter 5.73500 GHz ‘Span 50.00 MHz
Center 5.73500 GHz Span 50.00 MHz|
#Res BI 510 kHz #VBW 1.5 MHz* Sweep 20.00 ms (1001 pts el SN A 2 O T 0 )
= [/ — pa [

Page 53 of 95

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: 16U23351-E1V1

FCC ID: 2AAEH-107

DATE: May 23, 2016

MID CHANNEL PSD

- e e
Kyaighe Sectnim &nalyres - AP (MR J18, Concueted £ “ e eight Srermim Anatyter AP TIMZRIS] LG Conusted B R
3 i o = T L . o AT —
“ Fhvg Type: AMS Frequency enter Ereq 5800000000 GHz Fhvg Type: AMS Frequency
HE S i AON0O0 NG G:,l‘i.;,,l == Trig: Free Run AvgiHold: 100100 = Trig: FroeRun AvglHold: 100100
IFGainLow Atten: 22 d IFGainLow Atten: 2208
™M Auto Tune| - — 4 B Auto Tune|
Ref Offset 125 dB Ref Offset 125 4B
odeidy  Ref 24.00 dBm 1o 4l Ref 24.00 dBm
Center Freq| Center Freq|
S 5800000000 GHz| Iy 5800000000 GH|
StartFreq| StartFreq)|
775000000 GHz) 6776000000 GHz|
StopFreq| StopFreq
826000000 GHz| S EERI00000 SH
CF Step
Pl 5000000 MHz
[
auto Wan al
FreqOftset
AT 0Hz|
0 Hz|
ICenter 5.80000 GHz Span 50.00 MHz
Center 5.80000 GHz Span 50.00 MHz| [#Res BW 510 kHz #VEW 1.5 MHz* Sweep 20.00 ms (1001 pts)
#ﬂ_ss B_W 510 kHz #VBW 15 MHz" Swee|_1 20.00 ms (1001_pts e [reTer
= [
IBI==10 Comitt B - = % Ery v
z | L hvg Type RMS Frequency ! g Type: RMS Frequency.
PHO: Fast —»— 10 Free Run AvglHold: 1001100 o fast —»= Trig: Free Run AvwglHold: 1001100
WFainlow  Atn: 2268 Wainlow Ao 2248
Auto Tune| Auto Tune]
Ref Offset 125 dB. Ref Offset 125 B
j0deidy  Ref 24.00 dBm 10 Bidy  Ref 24.00 dBm
Center Freq Center Freq|
o 500000000 GHz s 5800000000 GHz
StariFreq Start Freq|
5775000000 GHz 5775000000 GHz
Stop Freq Stop Freq|
5825000000 GHz| 5525000000 GHz
CFStep CF Step)
5000000 MHz £.000000 Mz
|aute Man| |aute Man|
x FreqOffset FreqOffset|
0 Hz, 0 Hz
Center 5.80000 GHz Span 50.00 MHz Center 5.80000 GHz ‘Span 50.00 MHz,
[#Res BW 510 kHz #VBW 1.5 MHz* Sweep 20.00 ms (1001 pts) [#Res BW 510 kHz #VBW 1.5 MHz" Sweep 20.00 ms {1001 pts)
= g uscs [

Page 54 of 95

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: 16U23351-E1V1
FCC ID: 2AAEH-107

DATE: May 23, 2016

HIGH CHANNEL PSD

e
¥ Kepignt Spectum Analyeer - 494 TOLE SH16 Canduneo B
L 3

i “APATAONIE STE Conduaea

]|

HIGH CHANNEL CHAIN 2

T WEETE Pz 0 05:28:3 AM May 03, 2016
Frequency BAG000000 GF Type: el 57|  Frequency
#Avg Typs: RMS #a RMS
PN Fas = Trig: Free Run AveHold: 100100 '"“r Fiaq 5 840000000 G:I.: Faer o= Trig: FreeRun AvHold: 1001160
FGainiLow Atten: 2208 1F GaiLow Aten: 22 4B
MKr2 5.840 Auto Tune| MK Auto Tune|
Ref Offset 125 dB P Ref Offset 125 dB o
Ref 24.00 dBm Ref 24.00 dBm
Center Freq Center Freq|
5840000000 GHz| 5840000000 GHz|
& &
StartFreq| StartFreq|
5.815000000 GHz| 5816000000 GHz
Stop Freq)| Stop Freq)|
5855000000 GHz| 5855000000 GHz|
CF Step CF Step|
£.000000 MHz| 5000000 MHz|
|aute Man lAuto Man
Freq Offset| Freq Offset|
0 Hz| 0Hz
Center 5.84000 GHz Span 50.00 MHz| [Center 5.84000 GHz Span 50.00 MHz|
HiRes BW 510 kHz #VBW 1.5 MHz* Sweep 20.00 ms (1001 pts) 4Res BW 510 kHz #VBW 1.5 MHz* Sweep 20.00 ms (1001 pts|
= [ vec [
n wmmum wm!ln Coredursed & = = E
s | {15 03 T ——
Frequency
ey Type-RNS. 40000000 GHz #Avg Type: RMS
NG Tasi == Trig: FreeRun avgfnuT:'qmuu '"m b PG Fari 5 Trip: Free Run ‘AvgiHold: 1001100
IFGaimLow Atten: 22 dB IFGaln-Low Anen: 22 a8
Mikrz LTI Ref Offsat 12.5 B Mkr2 o Ty
Ref Offset 126 dB. ¢
19 goid Ref 24.00 dBm jo s Ref 24.00 dBm
Center Freg| Center Freq|
% 5840000000 GHz| Y 5840000000 GHz,
b, 5 mme:::q
5815000000 GHz| 2
Stop Freq)|
mop Freq § 866000000 GHz|
5885000000 GHz|
CF Stej
CF Step| 5000000 MH‘:
6.000000 MHz| Man
Man
FreqOffset
FreqOffset| D Hz|
0 Hz|
ICenter 5.84000 GHz ‘Span 50.00 MHz
Center 5.84000 GHz Span 50,00 MHz [#Res BIW 510 kHz #VBW 1.5 MHz* Sweep 20.00 ms (1001 pts)
HRes BW 510 kHz #VBW 1.5 MHz* Sweep 20.00 ms (1001 pts) vz, Ggems, )
= Tg=rane

HIGH CHANNEL CHAIN 3

Page 55

of 95

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

TEL: (510) 771-1000

FORM NO: CCSUP4701J

FAX: (510) 661-0888



REPORT NO: 16U23351-E1V1
FCC ID: 2AAEH-107

DATE: May 23, 2016

4.3.2. 20MHz BW 4Tx MODE IN THE 5.8 GHz BAND

Antenna Gain and Limits

Channel | Frequency | Directional | Directional| Power PSD
Gain Gain Limit Limit
for Power | for PSD
(MHz) (dBi) (dBi) (dBm) (dBm)
Low 5740 18.01 18.01 30.00 30.00
Mid 5800 18.01 18.01 30.00 30.00
High 5835 18.01 18.01 30.00 30.00
| Duty Cycle CF (dB)| 0.00 Included in Calculations of Corr'd Power & PSD
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Chain 2 Chain 3 Total | Power | Power
Meas Meas Meas Meas Corr'd Limit | Margin
Power Power Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm) (dB)
Low 5740 19.21 18.74 18.49 18.82 24.84 30.00 -5.16
Mid 5800 18.94 18.75 18.46 18.81 24.76 30.00 -5.24
High 5835 19.02 18.69 19.18 18.71 24.92 30.00 -5.08
PSD Results
Channel | Frequency | Chain 0 Chain 1 Chain 2 Chain 3 Total PSD PSD
Meas Meas Meas Meas Corr'd Limit | Margin
PSD PSD PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm) (dB)
Low 5740 4.75 4.14 3.95 4.25 10.30 30.00 -19.70
Mid 5800 4.39 4.28 3.91 4.32 10.25 30.00 -19.75
High 5835 4.52 4.18 4.47 4.10 10.34 30.00 -19.66
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HIGH CHANNEL OUTPUT POWER
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LOW CHANNEL PSD
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MID CHANNEL PSD
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HIGH CHANNEL PSD
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4.3.3. 40MHz BW 4Tx MODE IN THE 5.8 GHz BAND

Antenna Gain and Limits

Channel | Frequency | Directional | Directional| Power PSD
Gain Gain Limit Limit
for Power | for PSD
(MHz) (dBi) (dBi) (dBm) (dBm)
Low 5750 18.01 18.01 30.00 30.00
Mid 5800 18.01 18.01 30.00 30.00
High 5825 18.01 18.01 30.00 30.00
| Duty Cycle CF (dB)| 0.00 Included in Calculations of Corr'd Power & PSD
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Chain 2 Chain 3 Total Power | Power
Meas Meas Meas Meas Corr'd Limit | Margin
Power Power Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm) (dB)
Low 5750 19.14 18.34 18.01 18.85 24.63 30.00 -5.37
Mid 5800 19.11 18.59 18.64 18.96 24.85 30.00 -5.15
High 5825 19.05 18.63 18.55 19.00 24.83 30.00 -5.17
PSD Results
Channel | Frequency | Chain 0 Chain 1 Chain 2 Chain 3 Total PSD PSD
Meas Meas Meas Meas Corr'd Limit | Margin
PSD PSD PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm) (dB)
Low 5750 1.57 0.72 0.38 1.27 7.03 30.00 -22.97
Mid 5800 1.84 1.22 0.96 1.36 7.38 30.00 -22.62
High 5825 1.52 1.24 1.01 1.32 7.30 30.00 -22.70
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4.4. Out-of-band Emissions

LIMITS

FCC §15.205 and §15.209
PART 15, SUBPART E

Radiated LIMIT:

(1) For transmitters operating in the 5.725-5.85 GHz band: All emissions 75MHz from the
bandedge shall not exceed an e.i.r.p. of-27dBm/MHz. For frequencies between 75 — 25MHz
from the bandedge shall not exceed an e.i.r.p. linear limit of -27dBm/MHz to 10dBm/MHz. For
frequencies between 25 — 5 MHz from the band edge shall not exceed an e.i.r.p. linear limit of
10dBm/MHz to 15.6dBm/MHz. For frequencies between 5MHz and the bandedge shall not
exceed an e.i.r.p. linear limit of 15.6dBm/MHz to the band edge.

Procedure

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

Conducted measurements are being used to demonstrate compliance with the spurious limits in
the restricted band. The plots include an offset to account for the EUT antenna gain and external
attenuation between EUT antenna port and spectrum analyzer.

There are a total of four antenna chains; two horizontal antennas (chains 0 and 2) and two
vertical antennas (chains 1 and 3). As two antennas chains (Horizontal Pol.) feed cross polarized with
respect to two other antennas(Vertical Pol.), the two sets of chains are treated independently, and thus
the emissions do not need to be summed for all four chains. However, there is a summation for the two
horizontal antennas and two vertical chains separately.

The summation is method is noted as below:

KDB 662911 D01 Multiple Transmitter Output v02r01

Section E(3)(a)(i) Measure and sum the spectra across the outputs as described in section E)2)a). Note
that the summation must be performed in linear power units, or the equivalent. For example, if
measurement units are microvolts or microvolts/meter, the values shall be squared before summing, and

then a square root shall be applied to the sum in order to achieve the equivalent of summing in power
units.
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RESULTS

4.4.1. 10MHz BW 4Tx MODE IN THE 5.8 GHz BAND

LOW CHANNEL BANDEDGE PEAK

HIGH CHANNEL BANDEDGE PEAK

204 | 3580 | 3169 |27.00] 469
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4.4.2. 20MHz BW 4Tx MODE IN THE 5.8 GHz BAND

LOW CHANNEL BANDEDGE - PEAK

HIGH CHANNEL BANDEDGE- PEAK
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LOW CHANNEL BANDEDGE PEAK
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LOW CHANNEL CHAIN 3

LOW CHANNEL CHAIN 2
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HIGH CHANNEL BANDEDGE PEAK
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4.4.3. 40MHz BW 4Tx MODE IN THE 5.8 GHz BAND

LOW CHANNEL BANDEDGE - PEAK

HIGH CHANNEL BANDEDGE - PEAK
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LOW CHANNEL BANDEDGE PEAK
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LOW CHANNEL CHAIN 2

LOW CHANNEL CHAIN 3
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HIGH CHANNEL BANDEDGE PEAK

Veight Spertum razer APTRMIRIEL, W Culicl = o Ve Spmamm e APTRAIED Hives Clbee o
] #hvg Type: RMS Frequency. = [ T #avg Type: RS Freouiency,
P Fasi (3 Trig: Free Run R0 Fasi T Trig: Free Run
WGalntow — SAuen:14d8 [FGaindow ~  2ATen; 1448
Auto Tune| Auto Tune|
Ref Offset 305 dB. Ref Offset 305 dB
10 dBid) Ref 34.50 dBm 10 dBfdi Ref 34.50 dBm
Center Freq Center Freq
6.910000000 GHz| 5.910000000 CHz|
StartFreq StartFreq
5850000000 GHz| 5850000000 GHz|
Stop Freq| Stop Freg|
5570000000 GHz| 5570000000 GHz|
s |
CF Step i | | " ep
| 12,000000 MHz| [} 12,000000 MHz|
A I ¢ Man| b " Auto an
bl . Y I b
Freq Offset Freq Offset|
0 Hz| 0 |
Start 5.85000 GHz Stop 5.97000 GHz Start 5.85000 GHz Stop 5.97000 GHz
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 1.000 ms (1001 pts) #Res BW 1.0 MHz VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
Cgrsms fgisranus
Hecagh Spectrurm Aeayses - WP TIMZRLE L. Bive's Cllick: e | Vg Shersum Aralyzes - AP TOHZBLEND, W 3 Cubice T |
AL 19 o | SHsEn = o [~ Fisquaneys AL ¥ | SERSC p—— L [ Froquaney
PHO: Fast (o THg: Free Run BRO Fas (30 Trig: FreeRun
WFoainton © SAuen:1dd8 IFGainton —  HAten: 14 dB
Kr Auto Tune| Auto Tune|
Ref Offset 305 dB. b Ref Offset 305 d&
Jausiai Ref 34.50 dBm 1odEdy  Ref 34,50 dBm
Center Freq Center Freq)
5510000000 GHz| 5810000000 GHz|
StartFreq)| StartFreq
5550000000 GHz| 5850000000 GHz
Stop Freq StopFreq
5570000000 GHz| 5870000000 GHz|
L i
CF Stej
‘ 12.000000 MHz] e ) 12.000000 MHz]
M i W]
FreqOffset| Freq Offset|
0 Hz| 0 Hz|
Start 5.85000 GHz Stop 5.97000 GHz Start 5.85000 GHz Stop 5.97000 GHz
#Res BW 1.0 MHz VBW 3.0 MHz ‘Sweep 1.000 ms (1001 pts) #Res BW 1.0 MHz VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
gerns vsa [ = =

Page 79 of 95

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: 16U23351-E1V1
FCC ID: 2AAEH-107

DATE: May 23, 2016

5. RADIATED TEST RESULTS

LIMITS

FCC §15.205 and §15.209

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

TEST PROCEDURE

Radiated data below represents worst case scenario which is leveraged from the original
5.8GHz test report. Frequencies are the same but original data for power is slightly higher
power. For reference see report number 15U21741-E2V3.
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5.1. TRANSMITTER ABOVE 1 GHz

5.1.1. TX ABOVE 1 GHz 10MHz BW 4Tx MODE IN THE 5.8 GHz BAND

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

UL Fremont — Chomber H 19 Jan 2016 19:34:39
Radigted Emissions 3-Meters

Pro ject Number: 15021741
a Client |FASTBACK
Config{EUT WITH POE
Modle:5735MHz, 18MHz Bl
166 Tested [by:C. XIONG

Peok Limit (dBulU/m)

UNII Non-Restricted (dBul/m

CdBul/m)
~l
®©

Avg Limit (dBul/m)
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48 ‘T g » , IR
Ly - " WWW

0 LA ganrtee |

i ‘ 18 E

Frequency (GHz)
Ronge (@) RGUUBN  Ref/Attn Del/Avg Susep Pls  Wwps/Mode Position Rorgs () REU/BL  Ref/Attn Del/fvg Type Sucep Pt ¥oups/fode FPasition
1:1-5.88 MC-6BY/Bk BI/0  PEAK/Pur Avg(RNS)  1SGnsec(uto) 61 MAMH -360dege H | 5:6.15-18 NC-6B)/3 BI/B PERK/Par Avg(RMG)  dSimsec(futo) 18k HAMH 8-36Bdegs H
3:5.88-6.15 HC-6dBY /3 113/16 PEAK/Pur Avg(RIS)  dinsec(huto) 5801 AW 6-360degs H
FCC Part!5C 5GHz UNII RSE.TST 38915 22 Oct 2815 Rev 9.5 24 Jun 2815
T g o, 34
= 3-Meter
16l
aal
=15
15|
[
)
T
3
16
B8
Frequer Hz
.......... e =] Tpn - V = i e ETT D T = Vo
E UMIL RSE 3
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VERTICAL

LOW CHANNEL 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) (dBuVv/m) (dBuV/m)

1 *1.125 51.51 PK-U 27.4 -34.4 44.51 - - 74 -29.49 - - 32 138 H
*1.125 47.02 ADR 27.4 -34.4 40.02 54 -13.98 - - 32 138 H
2 *1.4 47.33 PK-U 28.5 -34 41.83 - - 74 -32.17 - - 92 103 H
*1.4 39.59 ADR 285 -34 34.09 54 -19.91 - 92 103 H
3 *1.125 51.01 PK-U 27.4 -34.4 44.01 - - 74 -29.99 - - 57 212 \
*1.125 46.63 ADR 27.4 -34.4 39.63 54 -14.37 - - - - 57 212 \
4 *5.447 48.42 PK-U 35.4 -18.7 65.12 - - 74 -8.88 - - 173 200 H
*5.451 36.65 ADR 35.4 -18.7 53.35 54 -.65 - - - - 173 200 H
5 *5.448 48.82 PK-U 35.4 -18.7 65.52 - - 74 -8.48 - - 356 392 \
*5.448 36.61 ADR 35.4 -18.7 53.31 54 -.69 - 356 392 \
6 10 33.48 PK-U 36.9 -24.1 46.28 - - - - 68.2 -21.92 143 231 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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HIGH CHANNEL RESULTS

]ZQUL Fremont - Chamber H 19 Jan 2816 28:21:83
Radiated Emissions 3-Meters
Pro ject |Number : 15021741
e Client:[ASTBACK
Config:HUT WITH POE
Mode:5848MHz, 1BMHz BU
188 Tested ky:C. XIONG
96
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1158 NCEB)/3k 818  PERK/Por Pug(RIS) 15 ) 6801 MiH B-360degs H | 5:6.15-18 NGB/ BI/B PEK/Par AugRM)  4Sknserthuto) 18k M 8-%Bdegs H
3:5.08-6.15 IMC-6dB)/38k 113/16 PEAK/Pur Avg(RMS) 4 5@a1  MAXH 8-3608degs H
FCC Part{5C 5GHz UNLI RSE.TST 38315 22 Oct 2815 Rev 9.5 24 Jun 2015
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VERTICAL
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HIGH CHANNEL 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 *11 47.99 PK-U 271 -34.4 40.69 - 74 -33.31 - - 26 102 H
*1.1 39.16 ADR 27.1 -34.4 31.86 54 -22.14 - - 26 102 H
2 *1.125 47.76 PK-U 27.4 -34.4 40.76 - - 74 -33.24 - - 106 105 H
*1.125 40.7 ADR 27.4 -34.4 337 54 -203 - - 106 105 H
3 *1.125 47.03 PK-U 27.4 -34.4 40.03 - - 74 -33.97 - - 51 222 \
*1.125 39.64 ADR 27.4 -34.4 32.64 54 -21.36 - - - - 51 222 \
5 *5.451 48.49 PK-U 35.4 -18.7 65.19 - - 74 -8.81 - - 205 106 \
*5.453 36.75 ADR 35.4 -18.7 53.45 54 -.55 - - 205 106 \
4 5.461 40.9 PK-U 35.4 -18.7 57.6 - - - - 68.2 -10.6 113 174 H
10 34.46 PK-U 36.9 241 47.26 - - - - 68.2 -20.94 147 227 H

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

ADR - U-NIl AD primary method, RMS average
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5.1.2. TX ABOVE 1 GHz 20MHz BW 4Tx MODE IN THE 5.8 GHz BAND

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

UL Fremon t = Chomber H 19 Jan 2816 17:47:06
Radigted Emissions 3-Meters

Project] Number : 15021741
118 Client JFASTBACK

Config EUT WITH POE
Mode: 5746MHz, 2BMHz BUW

180 Tested |by:C. XIONG
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Rarge (6z) ROUAUBL  Ref/Attn Dst/fv Sueep Pis  ¥oups/lode Position Range (6) RUABL  Ref/Attn  Det/fug Tupe Suzep Pte  ¥ups/Modz  Pasition
1:1-5.18 IHC6dB) /3 87/8 £ ) iSbnsec(fuia) BEO1  MAKH G-368dege H 61518 HC-6dB)/3k  B1/0  PERK/Pur Avg(RMS)  45insec(Auto) 18k MK 6-360dege H
3:5.88-6.15 1M(-6dB)/ 3Bk 13/16 (RMS)  4lnsec(Auto) 5831  MAXH 8-368degs H -
FCC Part!5C S6Hz UNIT RSE.TST 38915 22 Oct 2815 Rev 9.5 24 Jun 2815
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110l
e
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]
o
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=
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VERTICAL
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LOW CHANNEL 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) (ecm)
(dBuv) (dBuVv/m) (dBuV/m)

1 *11 48.81 PK-U 27.1 -34.4 41.51 - - 74 -32.49 - - 26 101 H
*11 43.04 ADR 271 -34.4 35.74 54 -18.26 - - - - 26 101 H
2 *1.125 51.89 PK-U 27.4 -34.4 44.89 - - 74 -29.11 - - 37 138 H
*1.125 47.58 ADR 27.4 -34.4 40.58 54 -13.42 - 37 138 H
3 *1.125 52.07 PK-U 27.4 -34.4 45.07 - - 74 -28.93 - - 56 218 \
*1.125 47.42 ADR 27.4 -34.4 40.42 54 -13.58 - - - - 56 218 \
4 *5.459 49.39 PK-U 354 -18.7 66.09 - - 74 -7.91 - - 355 127 \
*5.459 36.94 ADR 35.4 -18.7 53.64 54 -.36 - - - - 355 127 \
5 *5.457 48.78 PK-U 35.4 -18.7 65.48 - - 74 -8.52 - - 314 217 \
*5.457 36.85 ADR 35.4 -18.7 53.55 54 -.45 - - - 314 217 \
6 10 34.15 PK-U 36.9 -24.1 46.95 - - - - 68.2 -21.25 144 229 H

* - indicates frequency in CFR15.205/I1C7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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HIGH CHANNEL RESULTS

UL Fremont - Chomber H

19 Jan 2016 18:34:068

Radiated Emissions 3-Meters
Pro ject|Number : 15021741
e Client:{ASTBACK
Config: EUT WITH POE
Mode: 5835MHz, 2BMHz BL
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HIGH CHANNEL 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 *11 48.8 PK-U 271 -34.4 415 - 74 -325 - - 27 100 H
*1.1 42.99 ADR 27.1 -34.4 35.69 54 -18.31 - - 27 100 H
2 *1.125 51.76 PK-U 27.4 -34.4 44.76 - - 74 -29.24 - - 33 141 H
*1.125 47.56 ADR 27.4 -34.4 40.56 54 -13.44 - - - - 33 141 H
3 *1.125 515 PK-U 27.4 -34.4 445 - - 74 -29.5 - - 54 216 \
*1.125 47.43 ADR 27.4 -34.4 40.43 54 -13.57 - - - - 54 216 \
4 *5.453 48.91 PK-U 35.4 -18.7 65.61 - - 74 -8.39 - - 54 216 H
*5.451 371 ADR 35.4 -18.7 53.8 54 -2 - - - - 54 216 H
5 *5.455 48.53 PK-U 354 -18.7 65.23 - - 74 -8.77 - - 33 307 \
*5.454 36.81 ADR 35.4 -18.7 53.51 54 -.49 - 33 307 \
6 10 34.98 PK-U 36.9 24.1 47.78 - - - - 68.2 -20.42 142 234 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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5.1.1. TX ABOVE 1 GHz 40MHz BW 4Tx MODE IN THE 5.8 GHz BAND

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

WZBUL Fremont — Chomber H 16 Jan 2016 BB:22:16
Rodigted Emissions 3-Meters
Pro ject! Number: 15021741
e Client{FASTBACK
ConfigiEUT WITH POE
Mode: 5756MHz, 4B8MHz Bl
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3:5.88-6.15 1MC-6dB) /3K 13/16 PEAK/Pur Avg(RMS)  4lnsec(futo) 5881  MAXH B-368degs H
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LOW CHANNEL 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) (ecm)
(dBuv) (dBuVv/m) (dBuV/m)

1 *1.075 49.61 PK-U 27.1 -34.3 42.41 - 74 -31.59 - - 95 100 H
*1.075 44.51 ADR 271 -343 3731 54 -16.69 - - 95 100 H
2 *1.125 48.52 PK-U 27.4 -34.4 41.52 - - 74 -32.48 - - 101 223 H
*1.125 41.55 ADR 27.4 -34.4 34.55 54 -19.45 - 101 223 H
3 *2.5 43.21 PK-U 325 -33.3 42.41 - - 74 -31.59 - - 34 113 H
*25 33.74 ADR 325 -333 32.94 54 -21.06 - - - - 34 113 H
6 *115 37.64 PK-U 38 -23.4 52.24 - - 74 -21.76 - - 33 194 H
*11.5 29.75 ADR 38 -23.4 44.35 54 -9.65 - - 33 194 H
4 2.438 36.61 PK-U 322 -33.4 35.41 - - - - 68.2 -32.79 78 184 \
10 34.82 PK-U 36.9 -24.1 47.62 - - - - 68.2 -20.58 143 235 H

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

ADR - U-NIl AD primary method, RMS average
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HIGH CHANNEL RESULTS

1ZQUL Fremont - Chomber H 19 Jan 2816 16:55:51
Radiafed Emissions 3-Meters
Pro ject|Nunber : 15021741
118 Client: fASTBACK
Config:HUT WITH POE
Mode: 5825MHz, 4BMHz BU
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35.68-6.15 MC-6d8)/30k  113/16 PEAK/Par Avg(RNS)  dlnsec(iuto) 5031  MAXH 6-360degs H
FCC Part15C SGHz UNIT RSE.TST 38915 22 et 2815 Rev 8.5 24 Jun 2815

HORIZONTAL

Sl 19 Jar E 1
=
B
98
an
3 i n iz e ¥ b =
@
o
58|
sl
46|
36|
| 18
Frequency C(GH=
T—F CIT] Fal by Ty = Fia  Wapaifods  Fositio Farge (6] ETE Red/Flan  Dutiivg Type Sasp Fia  WapaiMede  Foition
F SoHz LMIL RSE.TST 39 ]

VERTICAL

I
i

Page 91 of 95

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: 16U23351-E1V1 DATE: May 23, 2016
FCC ID: 2AAEH-107

HIGH CHANNEL 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) (ecm)
(dBuv) (dBuVv/m) (dBuV/m)

1 *11 48.91 PK-U 27.1 -34.4 41.61 - - 74 -32.39 - - 27 101 H
*11 43.08 ADR 271 -34.4 35.78 54 -18.22 - - 27 101 H
2 *1.125 52.33 PK-U 27.4 -34.4 45.33 - - 74 -28.67 - - 35 141 H
*1.125 47.87 ADR 27.4 -34.4 40.87 54 -13.13 - 35 141 H
3 *1.125 51.63 PK-U 27.4 -34.4 44.63 - - 74 -29.37 - - 57 213 \
*1.125 47.13 ADR 27.4 -34.4 40.13 54 -13.87 - - - - 57 213 \
4 *5.393 47.78 PK-U 353 -18.6 64.48 - - 74 -9.52 - - 4 130 H
*5.392 35.69 ADR 353 -18.6 52.39 54 -1.61 - - 4 130 H
5 5.531 41.84 PK-U 353 -18.7 58.44 - - - - 68.2 -9.76 224 141 H
6 10 33.6 PK-U 36.9 -24.1 46.4 - - - - 68.2 -21.8 141 233 H

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

ADR - U-NIl AD primary method, RMS average
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