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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: VALVE
EUT DESCRIPTION: BT+BLE+NORDIC and WLAN DTS/UNII a/b/g/n/ac
MODEL.: 1003
SERIAL NUMBER: FL524000A0 (Conducted); FL524000E3 (Radiated)
DATE TESTED: May 23 — July 28, 2015
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart E Pass
INDUSTRY CANADA RSS-247Issue 1 Pass
INDUSTRY CANADA RSS-GEN Issue 4 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:
) )
g/yzf N7 D
PENG ZHANG JONATHAN HSU
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
PROJECT LEAD TEST ENGINEER
UL Verification Services Inc. UL Verification Services Inc.
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2. TEST METHODOLOGY

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

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

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 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]
[ ]

[XI_ 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.

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

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

4.2. SAMPLE CALCULATION

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

4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
erformed on the apparatus:

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 3.52 dB
Radiated Disturbance, 30 to 18000 MHz 494 dB

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 15U21133-E4A

FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a BT+BLE+NORDIC and DTS/UNII a/b/g/n/ac.

5.2.

MAXIMUM OUTPUT POWER

Note: The power declared in the report are the worst case power & that production unit will not
carry higher power listed in the report.

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

SISO
Frequency Range Mode Total Output Total Output
Power Power
(MHz) (dBm) (mW)
5180-5240 802.11a 14.67 29.31
5180-5240 802.11n HT20 14.48 28.05
5190-5230 802.11n HT40 9.66 9.25
5210 802.11ac HT80 8.91 7.78
5260-5320 802.11a 15.54 35.81
5260-5320 802.11n HT20 15.33 34.12
5270-5310 802.11n HT40 10.35 10.84
5290 802.11ac HT80 6.94 4.94
5500-5700 802.11a 15.95 39.36
5500-5700 802.11n HT20 15.96 39.45
5510-5670 802.11n HT40 15.83 38.28
5530 802.11ac HT80 8.74 7.48
5745-5825 802.11a 15.16 32.81
5745-5825 802.11n HT20 15.23 33.34
5755-5795 802.11n HT40 15.86 38.55
5775 802.11ac HT80 8.39 6.90
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REPORT NO: 15U21133-E4A

FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

MIMO
Frequency Range Mode Total Output Total Output
Power Power
(MHz2) (dBm) (mW)
5180-5240 802.11n HT20 13.9 24.55
5190-5230 802.11n HT40 10.23 10.54
5210 802.11ac HT80 8.57 7.19
5260-5320 802.11n HT20 17.91 61.80
5270-5310 802.11n HT40 12.43 17.50
5290 802.11ac HT80 7.1 5.13
5500-5700 802.11a 15.95 39.36
5500-5700 802.11n HT20 18.55 71.61
5510-5670 802.11n HT40 18.37 68.71
5530 802.11ac HT80 8.32 6.79
5745-5825 802.11a 15.16 32.81
5745-5825 802.11n HT20 17.56 57.02
5755-5795 802.11n HT40 16.71 46.88
5775 802.11ac HT80 7.18 5.22
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REPORT NO: 15U21133-E4A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

5.3. AVERAGE POWER

AVERAGE POWER SISO

Band E Avg Pwr Avg Pwr
(;L'Z Mode Deta Rate Ch# n;:g (Chain 0) (Chain 1)
(GHz) (MHz) (dBm) (dBm)
36 5180 11.3 11.1
802.11a 6 Mops 40 5200 13.9 142
48 5240 13.6 14.1
80211 36 5180 13.2 134
1n
UNIL (HT20) 6.5 Mbps 40 5200 14.0 14.4
48 5240 13.7 14.1
802.11n 38 5190 85 86
13.5 Mbps
(HT40) P 46 5230 85 8.0
802.11ac
(VHTS0) 29.3 Mbps 42 5210 8.1 8.1
52 5260 14.0 13.9
802.11a 6 Mops 60 5300 14.4 14.1
64 5320 12.1 116
802,11 52 5260 14.1 14.0
1n
UNIL2A (H120) 6.5 Mbps 60 5300 14.5 142
64 5320 12.9 125
802.11n 54 5270 8.1 8.2
13.5 Mops
(HT40) P 62 5310 89 85
802.11ac
(VHTS0) 29.3 Mbps 58 5290 52 49
100 5500 10.0 9.9
802.11a & Mops 116 5580 16.4 145
140 5700 9.0 9.3
80211 100 5500 12.0 12.2
1n
6.5 Mbps
(HT20) p 116 5580 16.4 146
UNI-2C 140 5700 12.0 12.2
802111 102 5510 96 9.5
: 13.5 Mops
(HT40) p 110 5550 14.3 142
134 5670 13.4 13.2
802.11ac
29.3 Mbps 106 5530 76 7.8
(VHT80) P
149 5745 7.8 8.0
802.11a 6 Mbps 157 5785 14.3 142
165 5825 88 9.0
149 5745 12.2 12.9
UNI-3 802.11n
6.5 Mb
or (HT20) ps 157 5785 14.0 14.2
§15.247 165 5825 13.9 13.3
802.11n 151 5755 77 8.4
13.5 Mops
(HT40) P 159 5795 14.1 14.4
802.11ac
(VHT80) 29.3 Mbps 155 5775 6.3 7.2
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REPORT NO: 15U21133-E4A DATE: AUG 18, 2015
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AVERAGE POWER MIMO

Band A Avg Pwr Avg Pwr
(::z Mode Data Rate Ch# n;::; Chain 0 Chain 1
e i) (dBm) (dBm)
802,11 36 5180 10.8 10.3
. n
6.5 Vb
(HT20) ps 40 5200 11.1 11.5
48 5240 1.2 11.3
UNIF1
802.11n 13.5 Mbps 38 5190 6.8 7.1
(HT40) 46 5230 6.8 6.7
goz.1ac | o 3w 42 5210 6.1 6.2
(VHT80) -2 VoS : :
80211 52 5260 14.0 14.2
. n
6.5 Vb
(HT20) ps 60 5300 14.5 14.5
64 5320 12.9 13.0
UNIF2A 802.11n 54 5270 8.6 8.6
13.5 Mbps
(HT40) P 62 5310 9.1 8.9
802.11ac
(VHTS0) 29.3 Mbps 58 5290 5.2 5.0
802,11 100 5500 12.7 12.7
. n
6.5 Wb
(+120) ps 116 5580 15.3 14.7
140 5700 9.1 9.7
102 5510 8.2 8.7
UNI-2C 802.11n
(HT40) 13.5 Mbps 110 5550 14.6 14.3
134 5670 11.7 115
802.11ac
(VHT80) 29.3 Mbps 106 5530 5.9 6.2
802,11 149 5745 12.7 12.8
. n
(HT20) 6.5 Mbps 157 5785 14.2 14.5
UNIF3 165 5825 11.9 11.7
or 802.11n 151 5755 8.2 8.9
§15.247 (HT40) 13.5 Mbps 159 5795 13.4 13.3
802.11ac
(VHT80) 29.3 Mbps 155 5775 43 5.1
54. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes two embedded antennas, for diversity and MIMO requirements. The
maximum gains are listed below:

Frequenc Antenna
BAND 9 ¥ Antenna/ Chain Gain
(MHz) .
(dBi)

5 GHz/WiFi

MHz ANT 2 (Chain 1) 3.9
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5.5. WORST-CASE CONFIGURATION AND MODE

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

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

Based on the baseline scan, the worst-case data rates were:
802.11a mode: 6 Mbps
802.11n HT20mode: MCSO

802.11n HT40mode: MCSO0
802.11ac VHT80mode: MCSO
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DATE: AUG 18, 2015
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IC ID: 20207-1003

5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List
Description Manufacturer Model Serial Number FCCID
AC ADAPTER CHICONY A15-012N1A N/A N/A
LAPTOP DELL N/A N/A N/A
LAPTOP DELL N/A N/A N/A
ROUTER NETGEAR N600 N/A N/A
ROUTER D-LINK DIR-655B1 N/A N/A
I/O CABLES
1/0 Cable List
Cable |Port # of identical [Connector |Cable Type |Cable Remarks
No ports Type Length (m)
1 Ethernet |1 RJ-45 Unshielded [5m N/A
TEST SETUP

The EUT is setup as a stand-alone device.
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SETUP DIAGRAM FOR TESTS

ROUTER

LAPTOP

AC ADAPTER

CONTROL
ROOM

MAIN POWER 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 Due
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01069 [12/20/15
Spectrum Analyzer,9KHz-40GHz HP 8564E C00986 [04/01/16
EMI Test Receiver, 9 kHz-7 GHz R&S ESCI 7 1000741 |08/13/15
EMI Test Receiver, 30 MHz R&S ESHS 20 N02396 |08/18/15
Peak Power Meter Agilent / HP E4416A C00963 [12/13/15
Peak / Average Power Sensor Agilent / HP E9327A C00964 [12/13/15
Antenna, Horn, 1-18 GHz ETS 3117 C01022 [02/21/16
Antenna, Horn,18- 26 GHz ARA MWH-1826/B |C00946 |11/12/15
Antenna, Horn, 26-40 GHz ARA MWH-2640 C00891 [06/28/16
Antenna, Bilog, 30MHz-1 GHz Sunol Sciences |JB1 T243 03/06/16
RF Preamplifier, 100KHz -> 1300MHz  [HP 8447D T10 01/06/16
RF Preamplifier, 1GHz - 18GHz Miteq NSP4000-SP2 924343 |03/23/16
RF Preamplifier, 1GHz - 26.5GHz HP 8449B F00351 |06/29/16
AC Power Supply, 2,500VA 45-500Hz | Elgar-Ametek CW2501M F00013 |CNR
RF Preamplifier, 1GHz - 40GHz Miteg NSP4000-SP2 [C00990 [08/20/15
Attenuator / Switch driver HP 11713A F00204 |CNR
Low Pass Filter 5GHz Micro-Tronics LPS17541 T420 04/29/16
High Pass Filter 3GHz Micro-Tronics HPS17543 T426 04/29/16
High Pass Filter 6GHz Micro-Tronics HPS17542 T424 04/29/16

Test Software List

Description Manufacturer Model Version
Radiated Software UL UL EMC Version 9.5, 07/22/14
Conducted Software UL UL EMC Version 9.5, 05/17/14
CLT Software UL UL RF Version 1.0, 02/02/15
Antenna Port Software UL UL RF Version 2.1.1.1, 1/20/15
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7. SUMMARY TABLE

FCC Part RSS Test Description Test Limit Test Test Worst Case
Section Section Condition Result
15.407 (a) | RSS-247 Occupied Band width (26dB) N/A Pass 81.92 MHz
15.407 RSBSZ_%:W 6dB Band width (5.8Ghz) 500KHz Pass 17.58 MHz
15.407 RSS-247 |TX Cond. Power5.15-2.25, 5.25- <24dBm or pass 18.55 dBm
@2 6.2 5.35 & 5.47-5.725 11+10Log(OBW) :
15.407 RSS-247 < 30dBm or Conducted
@) 6.0.4 TX Cond. Power 5.725-5.825 17+10Log(OBW) Pass 17.56 dBm
15.407 RSS-247
(a)(5) 6.2 PSD (5.2,5.3,5.5GHz) <11dBm Pass 7.19 dBm
15.407 RSS-247
@) 6.0.4 PSD (5.8GHz) 30dBm per 500kHz Pass 3.42 dBm
15.207 (a) | RSS-GEN |AC Power Line conducted Section 10 Pass 60.12 dBUV
8.8 emissions Radiated
15.407 (b) | RSS-GEN ) ) .
& 15.209 8.9/7 Radiated Spurious Emission < 54dBuv/m Pass 52.94 dBuV/m (Av)
15.407 RSS-247 Radiated /
(h)(2) 6.3 Dynamic Frequency Selection N/A Condcuted Pass N/A
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8. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 789033 Zero-Span Spectrum Analyzer Method.

8.1. ON TIME AND DUTY CYCLE RESULTS
Mode ON Time |Period | Duty Cycle | Duty Duty Cycle 1/T
B X Cycle | Correction Factor | Minimum VBW
(msec) |(msec)| (linear) (%) (dB) (kHz)
802.11a 97.54| 99.84 0.977| 97.7% 0.10 0.010
802.11n HT20 49.65 50 0.993| 99.3% 0.00 0.010
802.11n HT40 41.60 50 0.832| 83.2% 0.80 0.024
802.11ac HT80 47.49 60 0.791| 79.1% 1.02 0.021
8.2. DUTY CYCLE PLOTS

DUTY CYCLE 802.11a MODE

% Agilent 89:05:12 Jun 29, 2815 L [Freg/Channel

a Mkr2  99.84 ms

Center Freq
ﬁgia?ﬁ@ﬁBm | |Htten22@ dB| 1-1|34 48 Il 5 15000600 GHz

i

Log ¥
StartFreq
5.18000668 GHz

StopFreq
5.12000008 GHz

CF Step
2.00000000 MHz
#PRvg Auta Man

Center 5.130 @08 GHz Span @ Hz
Res BH 8 MHz $UBH 50 Mz Smeep 256 ms (1001 pts) || o g@r@e@%g@fgsﬁg
Marker Trace Type ® Axiz Amplitude ’

1R Time 7E.29 me 18.25 dBm
1a Time 97.54 me -8.59 dB
2R Time 7E.29 me 18.25 dBm

Signal Track
2 Tine 99,84 ms 143 4B On Off

|
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DUTY CYCLE 802.11n HT20 MODE
# Agilent 89:26:53 Jun 29, 2015

L

Freq/Channel

Ref 38 dBm

Atten 38 dB

a Mkr2 5082 ms
-0.250 dB

#Peak

|3
s

Center Freq
5158000608 GHz

StartFreq
515000668 GHz

StopFreq
518000666 GHz

#PAvg

CF Step
3.00000000 MHz
Auto Man

Center 5.180 @88 GHz
Res BH & MHz

#YBH 58 MHz

Span @ Hz
Sweep 75 ms (1001 pts)

Trace
(6 D]
[&}]
(6 D]
[¢ 5]

Marker

Type
Time
Time
Time
Time

X Auiz
14.7 m=

49,65 me
14.7 me

EA.82 ms

Amplitude
19.84 dBn
-B.96 dB
19.84 dBm
-8.28 dB

Freq Offset
B.A0EEEAEE Hz

Signal Track
On Off

DUTY CYCLE 802.11n HT40 MODE
# Agilent 89:35:49  Jun 29, 2815

L

Freq/Channel

Ref 28 dBm

Atten 28 dB

a Mkr2 5@ ms

#Peak L

2

ol .. ]

Center Freq
5.19000668 GHz

StartFreq
519090668 GHz

StopFreq
519088666 GHz

#PAvg

CF Step
3.00000000 MHz
Auto Man

Center 5.190 @88 GHz
Res BH & MHz

#YBH 58 MHz

Span @ Hz
Sweep 100 ms (1081 pts)

Marker Trace
1R (6 D]
la 1y
2R (6 D]
2a [}

X Auiz
36.9 m=
41.6 m=
36.9 me

BB ms

Amplitude
16.98 dBm
-E.05 dB
16.98 dBm
-3.62 dB

Freq Offset
B.A0EEEAEE Hz

Signal Track
OFf

On
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DUTY CYCLE 802.11ac HT80 MODE

- Agilent 59:50:04 Jun 29, 2015 L Freq/Channel
a Mkr2 6063 ms
Ref 20 dBm Atten 20 dB 3291 B |l gfg@t&%g red
fpeak I ‘l | [ . |2 e
og | ol I | s © I I |
18 StartFreq
dB/ 521000060 GHz
Offst
]d]E-;S StopFreq
5.21000000 GHz
CF Step
3.00000000 MHz
#PAvg Auto Man

Center 5.210 @88 GHz Span @ Hz
Res BH & MHz #UBH 50 MHz  Sweep 128 ms (1081 pts) ‘ . g&g@e@%g@fgsﬁg
Marker Trace Type ¥ Axiz Amplituda i
1R (1 Time 22.91 me 3.64 dBm
1 1) Ti 47.49 0.54 dB ‘ ;
2E 1 T:EE 22.91 :2 .64 dBm on Signal Tragfl}(c
Za €5 Tine £R.A3 me .29 dB ini
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9. MEASUREMENT METHOD
789033 D02 General UNII Test Procedures New Rules vO1

The Duty Cycle is less than 98% and consistent therefore KDB 789033 Method SA-2 is used for
.power and PPSD

The Duty Cycle is less than 98% and consistent, KDB 789033 Method AD with Power RMS
Averaging and duty cycle correction is used.
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10. ANTENNA PORT TEST RESULTS SISO
10.1. 6 dB BANDWIDTH

LIMITS

FCC 8§15.407
RSS-2476.2.4

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

TEST PROCEDURE

Reference to 789033 D02 General UNII Test Procedures New Rules v01: The transmitter output is
connected to a spectrum analyzer with the RBW set to100KHz, the VBW >= 3 x RBW, peak
detector and max hold.

RESULTS
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10.1.1. 802.11a MODE IN THE 5.8 GHz BAND
Channel|Frequency|6 dB Bandwidth] Minimum Limit
(MHz) (MHz) (MHz)
Low 5745 16.450 0.5
Mid 5785 16.575 0.5
High 5825 16.375 0.5
Worst 16.375
10.1.2. 802.11n HT20 MODE IN THE 5.8 GHz BAND
Channel|Frequency|6 dB Bandwidth| Minimum Limit
(MHz) (MHz) (MHz)
Low 5745 17.577 0.5
Mid 5785 17.550 0.5
High 5825 17.631 0.5
Worst 17.550
10.1.3. 802.11n HT40 MODE IN THE 5.8 GHz BAND
Channel|Frequency|6 dB Bandwidth| Minimum Limit
(MHz) (MHz) (MHz)
Low 5755 35.033 0.5
High 5795 35.694 0.5
Worst 35.033
10.1.4. 802.11ac VHT80 MODE IN THE 5.8 GHz BAND
Channel|Frequency|6 dB Bandwidth| Minimum Limit
(MHz) (MHz) (MHz)
Mid 5775 76.360 0.5
Worst 76.360
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11a 5.8GHz Mid Channel 11n HT20 5.8GHz Mid Channel
# Agilent 88:53:29 Jul 9, 2015 L Freq/Channel %% Agilent 01:05:41 Jul 9, 2815 L Freq/Channel
a Mkrl 16.575 MHz] Center Freq a Mkrl 17.558 MHz Center Freq
Eliai@ dBm Atten 20 dB 0.356 dB ©.79500000 Gl EsiEZk@ dBm Atten 26 dB -0.365 dB 578500000 GHa
Log Log
1 Start Freq 18 StartFreq
dB/ ] 577250800 GHz| dB/ iR 1 5.77150800 GHz|
OFfst LB b Offst o
%‘és Stop Freq %3 Stop Freq
ol 5.79750808 GHz| ol 579850800 GHz|
o tFstep| | [127 CF Step)
ey 2.50000800 MHz| Liaa Sl 270008008 MHz
;ERVQ |Buto Man ;;HVE’ | [uto Man
V1 52 Freq Dffset VL s2 || Freq Offset
83 F B Hz| $3 F B
AR AR |I—
£(F: H
F'I('u)n Signal Track f%)n | Signal Track
Or Off
Swp —] Swp 1
|
Center 5.785 8080 GHz Span 25 MHz Center 5.785 000 GHz Span 27 MHz
#Res BH 100 kHz +JBH 306 kHz Sweep 2.4 ms (1001 pts) #Res BH 100 kHz #UBH 3600 kHz Sweep 2.6 ms (1081 pts)
| |
11n HT40 5.8GHz Mid Channel 1lac VHT80 5.8GHz Mid Channel
Agilent #1:17:05 Jul 9, 2815 L Freq/Channel # Agilent 81:25:86 Jul 9, 2015 L Freg/Channel
a Mkrl 35.833 MHz Center Freg a Mkrl 76.36 MHz Center Freq
ESiai@ dBm Atten 268 dB 0.417 dB S 7CoR000 CHa 5}32&@ dBm Atten 28 dB 0.471 dB £ 77500000 Gia
Log Log
18 Start Freq 16 Start Freq
dB/ 5.72850000 GHz dB/ 5.71750000 GHz|
Offst Offst
1
é%;s < w ! Stop Freq ééa 1R 1 Stop Freq
ol 5.78150008 GHz ol < # 5.83250000 GHz|
o CF step| | [7it CF Step
“Phivg g5. T’\HZ WPhva Hll.S@@@@@@ rﬂle
20 (Euty 2| e I =
VL 52 | Freq Offset, V152 Freq Dffset,
53 F 1l e. Hz| 53 F5pe SN 000000060 He
an |I— An
ﬁ?n Signal Track ﬁ[‘)n Signal Track
Swp On Off] Sup n Ot
Center 5.755 006 GHz Span 53 MHz Center 5.775 00 GHz pan 115 MHz
#Res BH 108 kHz #UBH 308 kHz  Sweep 5.067 ms (1081 pts) #Res BH 188 kHz #UBH 388 kHz Sween 11 ms (1081 pts)
|
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REPORT NO: 15U21133-E4A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

10.2. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
10.2.1. 802.11a MODE IN THE 5.2 GHz BAND
Channel|Frequency|[26 dB Bandwidth
(MHz) (MHz)
Low 5180 19.74
Mid 5200 19.80
High 5240 19.56
Worst 19.80
10.2.2. 802.11n HT20 MODE IN THE 5.2 GHz BAND
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5180 20.27
Mid 5200 21.81
High 5240 21.52
Worst 21.81
10.2.3. 802.11n HT40 MODE IN THE 5.2 GHz BAND
Channel|Frequency|[26 dB Bandwidth
(MHz) (MHz)
Low 5190 40.98
High 5230 40.08
Worst 40.98
10.2.4. 802.11ac VHT80 MODE IN THE 5.2 GHz BAND
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Mid 5210 81.92
Worst 81.92
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REPORT NO: 15U21133-E4A

DATE: AUG 18, 2015

FCC ID: 2AES41003 IC ID: 20207-1003
10.2.5. 802.11a MODE IN THE 5.3 GHz BAND
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5260 20.80
Mid 5300 20.98
High 5320 19.71
Worst 20.98
10.2.6. 802.11n HT20 MODE IN THE 5.3 GHz BAND
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5260 23.94
Mid 5300 30.41
High 5320 20.15
Worst 30.41
10.2.7. 802.11n HT40 MODE IN THE 5.3 GHz BAND
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5270 40.08
High 5310 40.44
Worst 40.44
10.2.8. 802.11ac VHT80 MODE IN THE 5.3 GHz BAND
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Mid 5290 81.43
Worst 81.43
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REPORT NO: 15U21133-E4A
FCC ID: 2AES41003

DATE: AUG 18, 2015

IC ID: 20207-1003

802.11a MODE IN THE 5.5 GHz BAND

802.11n HT20 MODE IN THE 5.5 GHz BAND

802.11n HT40 MODE IN THE 5.5 GHz BAND

10.2.9.
Channel | Frequency | 26 dB Bandwidth
(MHz) (MHz)
Low 5500 19.44
Mid 5580 26.08
High 5700 19.53
Worst 26.08
10.2.10.
Channel | Frequency | 26 dB Bandwidth
(MHz) (MHz)
Low 5500 20.24
Mid 5580 31.16
High 5700 19.98
Worst 31.16
10.2.11.
Channel | Frequency | 26 dB Bandwidth
(MHz) (MHz)
Low 5510 40.32
Mid 5550 60.42
High 5670 40.98
Worst 60.42
10.2.12.
Channel | Frequency | 26 dB Bandwidth
(MHz) (MHz)
Mid 5530 81.67
Worst 81.67
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REPORT NO: 15U21133-E4A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

10.2.13. 802.11a MODE IN THE 5.8 GHz BAND

Channel|Frequencyp6 dB Bandwidth
(MHz) (MHz)
Low 5745 19.65
Mid 5785 22.47
High 5825 19.26
Worst 22.47

10.2.14. 802.11n HT20 MODE IN THE 5.8 GHz BAND

Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5745 19.95
Mid 5785 26.49
High 5825 26.16
Worst 26.49

10.2.15. 802.11n HT40 MODE IN THE 5.8 GHz BAND

Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5755 40.44
High 5795 66.10
Worst 66.10

10.2.16. 802.11ac VHT80 MODE IN THE 5.8 GHz BAND

Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Mid 5775 81.43
Worst 81.43

Page 28 of 382

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: 15U21133-E4A
FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

5.2 GHz
11a Mid Channel 11n HT20 Mid Channel
% Aglent 19:32:22 Jul 8, 2615 L [Freg/Channel 3% Agient 26:91:67 Jul 8, 2015 L Marker
a Mol 1980 Wil C r NIRRT PU——
Ref 10 dBm Atten 10 dB 0.361 dB enter Freq Ref 10 dBm Atten 10 dB —0.539 dp || Select Marker
#Peak ‘ 5 btz #Peak | | ‘ ‘ -
Log | Log ‘
1@ StartFreq 18
B/ 5.18500608 GHz, dB/ Normal
el : bl
. 3 o . r ;3
4B Stop Freq 4B
. 521500008 kel | [ Delta
o2 CFstep| | [13° Delta Par]
3. MHz (Tracking Ref)

#PRvg [Futo Man #PRvg | G 4
26 20
YL 52 Freq Offset W52 Span Pair|
33 FS @l Hz| 33 F Span Center|

AR AR —
£(1: £ |

) Sighal Track| 5 Marker a
FTun N it FTun Off
Sup n OfF swp [21.813000 MHz
-589 dB | "

Center 5.280 08 GHz Span 38 Mz Center 5.208 880 GHz Span 33 WHz otk

#Res B 300 kHz #UBH 910 kHz Sweep 1 ms (1001 pts)

#Res BH 330 kHz #EH 1 MHz

Sweep 1 ms (1001 prs)

11n HT40 Mid Channel

11ac VHT80 Mid Channel

#Res BH 626 kHz #YBH 1.8 MHz Sweep 1 ms (1061 pts)

H% Agilent 20:05:29 Jul 8, 2015 L [Freq/Channel # Aglent 20:10:37 Jul 8, 2015 L [Frea/Channel
a Mkrl 489352 MHz c F a Mkrl 81.918 MHz c F
Ref 18 dBn Atten 18 dB -6.367 dB enter Freq Ref 10 dBm Airten 10 dB -3.342 dB enter Freq
eheak 5.l GHz| | P 5.21890080 GHz
Log Log ‘ | ‘ | ‘
18 Start Freq 16 | | | { I Start Freq
dB/ 515900000 GHz 48/ 5.14350000 GHz,
Offst Offst
11.3 11.3
4B 17 4 Stop Freq 48 1k b Stop Freq
ol 9 i 5.22100008 GHz ol < o 5.27150000 GHz|
P cFstep| | [755 CF Step
“Phivg || 6.286068000 MHz WPhva s Al 123080090 MHz
Aut M Aut M
20 Bt 21 |za A =
VL 52 || Freq Offset, V152 Freq Dffset,
53 F 0. Hz| 53 FS 0. Hz|
an |I— An
ﬁ?n Signal Track ﬁ[‘)n Signal Track
Swp On Off] Sup n Ot
Center 5.190 806 GHz Span 62 MHz Center 5.218 000 GHz pan 123 MHz

#Res BH 1.2 MHz #YBH 4 MHz

Sweep 1 ms (1061 pts)
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REPORT NO: 15U21133-E4A

FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

5.3 GHz

11a Mid Channel

11n HT20 Mid Channel

# Agilent 23:08:47 Jul 8, 2015 L Marker Agilent 23:27:00 Jul 8, 2015 L Freq/Channel
a Mkrl 20.932 MHz a Ml 30.41 MHz|
Ref 20 dBm ftten 20 dB 0.153 ¢p || SelectMarker] | ot o gy Atten 20 dB -6.017 d || Center Freq
#Peak L2 3 4 #Peak 5. GHz
Log * Log
18 | 18 StartFreq
dB/ Normall | |5, 527700088 GHz
Offst Offst
ol o 5 o Py 5 532300000 GHz
e Delta Pair] | |757° CF Step
(Tracking Ref) 4.6 MHz
#PRug [ 2| | [PAve [Futo Han
28 28 |
V1 s2 Span Pair VL 52 | Freq Offset
53 FS Span Center| S3F @, Hz
AR — AA | e
£ £ .
;;u)n Marker a off F%)ﬂ Signal Track
(On Qff]
s [20.962000 MHz Sup . 0t}
0153 dB | — |
Center 5.306 668 GHz Span 39 MHz 1of2 Center 5.368 86 GHz Span 46 MHz
#Res BH 390 kHz #UBH 1 MHz Sweep 1 ms (1081 pts) #Res BH 478 kHz #YBH 1 MHz Sweep 1 ms (1001 pts)
| |
11n HT40 Mid Channel 1lac VHT80 Mid Channel
i Agilent 23:34:23  Jul &, 2015 L Freq/Channel Agilent 23:42:43  Jul 8, 2615 L Freqg/Channel
a Mkrl 40.877 MHz Center Freq a Mkrl 81.426 MHz Center Freq
Egiai@ dBm Atten 26 dB -1.683 dB 537000000 GHa ESéaZkg dBm Atten 20 dB 0.253 dB o for
Log Lag
18 StartFreq 1 StartFreq
4B/ 5.23850008 GHz dB/ 522850000 GHz|
Offst Offst
ﬁé‘g Stop Freq %3 Stop Freq
ol 5.30050800 GHz ol 5.35150008 GHz|
s g 5 CFstep| | |750° N § CF Step
6.1 MHz 12.3000000 MHz|
#PRug [Futo Man #PRvg |Futo Man
28 k1) 24
vl 52 || Freq Offset, vl 82 Freq Offset,
S3 R [ He] $3 FS a. Hz]
RA |I— ARl
£f: £fn
F%u)n Signal Track ;%u)ﬂ Sighal Track
Swp On 0t} Swp on Off
Center 5.270 G866 GHz Span 61 MHz Center 5.290 808 GHz pan 123 MHz
#Res BH 620 kHz #UBH 1.8 MHz Sweep 1 ms (1001 prs) #Res BH 1.2 MHz #YBH 4 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 15U21133-E4A
FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

5.5 GHz
1l1a Mid Channel 11n HT20 Mid Channel
4 Aglent 23:55:36 Jul 8, 2015 L Freq/Channel Agilent 00:11:44 Jul 9, 2015 L Freg/Channel
a Mkrl 26.08 MHz a Ml 31161 MHz
Ref 20 dBm Rtten 20 dB 0.027 5 || . Center Freal | g ;o5 gpy Atten 20 dB —a.130 dp ||  Lenter Freq
#Peak 5. Hz #Poak 5! GHz
Log | Log | ‘ ‘
10 [ StartFreq 16 | | | Start Freq
dB/ 5.56000000 GHz dB/ 5.55650800 GHz|
Offst Offst
ol & 5 560000000 GHz ol o Py 560350800 GHz|
el cFstep| | |50° CF Step
4. MHz 4. MHz
#PRug LM Man #PAva [Futo Han
28 28 |
V1 s2 Freq Offset| VL 52 | Freq Offset
53 FS @ Hz| §3 F 6. Hz
AR AA | e
£ . £ .
;;u)n Signal Track F%)ﬂ Signal Track
Sup n Off Swp | On Ui
|
Center 5.536 @6 GHz Span 48 MHz Center 5.580 006 GHz Span 47 MHz
#Res BH 390 kHz #UBH 1 MHz Sweep 1 ms (1081 pts) #Res BH 478 kHz #UBH 1.2 MHz Sweep 1 ms (1001 pts)
| |
11n HT40 Mid Channel 11ac VHT80 Mid Channel
i Agilent B2:26:55 Jul 9, 2015 L Freq/Channel Agilent 80:37:13  Jul 9, 2615 L Freqg/Channel
a Mkrl 60.424 MHz Center Freg a Mkrl 81.672 MHz Center Freq
Egiai@ dBm Atten 26 dB B.577 dB C.CCAERR00 GHa EI?éaZkg dBm Atten 20 dB 0.174 dB © C3000000 Gia
Log Lag
18 StartFreq 1 StartFreq
4B/ 5.50456008 GHz dB/ 546850080 GHz|
Offst Offst
ﬁé‘g Stop Freq %3 Stop Freq
ol R é 5.59550800 GHz ol 5.59150008 GHz|
i CFstep| | |750° S S CF Step
4.1 MHz 12.3000000 MHz|
#PRug [Futo Man #PRvg |Futo Man
28 F 24 X
vl 52 | Freq Offset, vl 82 Freq Offset,
S3 R [ He] $3 FS a. Hz]
RA L ARl
£f: £fn
F%u)n Signal Track ;%u)ﬂ Sighal Track
Swp On 0t} Swp on Off
Center 5.550 666 GHz Span 91 MHz Center 5.530 808 GHz pan 123 MHz
#Res BH 916 kHz #UBH 2 MHz Sweep 1 ms (1001 prs) #Res BH 1.2 MHz #YBH 4 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 15U21133-E4A
FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

5.8 GHz

11a Mid Channel

11n HT20 Mid Channel

# Agilent 80:51:27 Jul 9, 2015 L Marker Agilent 01:03:46 Jul 9, 2015 L Freq/Channel
a Mkrl 22.474 MHz a Ml 26,486 MHz
Ref 20 dBm ftten 20 dB —0.407 5 || SelectMarker| | (p.; o5 gy Atten 20 dB 1063 dp ||  Center Freq
VPoak L2 3 4| [ieear 578500009 GHz
Log Log
18 18 StartFreq
dB/ Normall | |5, 576600888 GHz
Offst Offst
11.3 11.3
4B Delta 4B " Stop Freq
ol P 3 ol 1oR & 5.50400800 GHz|
ol Delta Pair] | |5° CF Step
(Tracking Ref) il 3. MHz
PRy | [ al #PRvg | |Pute Man
28 28 |
V1 s2 Span Pair VL 52 || Freq Offset
53 FS Span Center| S3F @, Hz
AR — AA |I—
£ £ .
;;u)n Marker a off F%)ﬂ | Signal Track
(On Qff]
sup 122474000 MHz Sup ! =
-0.407 B | — |
Center 5.785 668 GHz Span 34 MHz 1of2 Center 5.785 006 GHz Span 38 MHz
#Res BH 330 kHz #UBH 1 MHz Sweep 1 ms (1081 pts) #Res BH 398 kHz #YBH 1 MHz Sweep 1 ms (1001 pts)
| |
11n HT40 Mid Channel 1lac VHT80 Mid Channel
i Agilent B1:15:05 Jul 9, 2015 L Freq/Channel Agilent 81:23:04  Jul 9, 2615 L Freqg/Channel
a Mkrl 40.443 MHz Center Freq a Mkrl 81.426 MHz Center Freq
Egiai@ dBm Atten 26 dB -8.739 dB 575500000 GHa EI?éaZkg dBm Atten 20 dB #.353 dB © 77500000 Gia
Log Lag
18 StartFreq 1 StartFreq
4B/ 5.72450008 GHz dB/ 571350080 GHz|
Offst Offst
ﬁé‘g Stop Freq %3 Stop Freq
ol 5.78550800 GHz ol 5.83650008 GHz|
255 ¢ 5 CFstep| | |57 Y 3 CF Step
6.1 MHz 12.3000000 MHz|
#PRug [Futo Man #PRvg Futo Man
28 L 24 LY
vl 52 || Freq Offset, vl 82 Freq Offset,
S3 R [ He] $3 FS a. Hz]
RA |I— ARl
£f: £fn
F%u)n Signal Track ;%u)ﬂ Sighal Track
Swp On 0t} Swp on Off
Center 5.755 G686 GHz Span 61 MHz Center 5.775 808 GHz pan 123 MHz
#Res BH 620 kHz #UBH 1.8 MHz Sweep 1 ms (1001 prs) #Res BH 1.2 MHz #YBH 4 MHz Sweep 1 ms (1001 pts)
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REPORT NO: 15U21133-E4A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

10.3. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
10.3.1. 802.11a MODE IN THE 5.2 GHz BAND
Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 5180 16.59
Mid 5200 16.66
High 5240 16.69
Worst 16.69
10.3.2. 802.11n HT20 MODE IN THE 5.2 GHz BAND
Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 5180 17.71
Mid 5200 17.73
High 5240 17.71
Worst 17.73
10.3.3. 802.11n HT40 MODE IN THE 5.2 GHz BAND
Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 5190 36.08
High 5230 36.12
Worst 36.12
10.3.4. 802.11ac VHT80 MODE IN THE 5.2 GHz BAND
Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Mid 5210 76.03
Worst 76.03
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DATE: AUG 18, 2015
IC ID: 20207-1003

10.3.5. 802.11a MODE IN THE 5.3 GHz BAND
Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 5260 16.69
Mid 5300 16.66
High 5320 16.61
Worst 16.69
10.3.6. 802.11n HT20 MODE IN THE 5.3 GHz BAND
Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 5260 17.73
Mid 5300 17.75
High 5320 17.70
Worst 17.75
10.3.7. 802.11n HT40 MODE IN THE 5.3 GHz BAND
Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 5270 36.18
High 5310 36.12
Worst 36.18
10.3.8. 802.11ac VHT80 MODE IN THE 5.3 GHz BAND
Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Mid 5290 76.02
Worst 76.02
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REPORT NO: 15U21133-E4A

DATE: AUG 18, 2015

FCC ID: 2AES41003 IC ID: 20207-1003
10.3.9. 802.11a MODE IN THE 5.5 GHz BAND
Channel[Frequency|99% Bandwidth
(MHz) (MHz)
Low 5500 16.55
Mid 5580 16.75
High 5700 16.72
Worst 16.75
10.3.10. 802.11n HT20 MODE IN THE 5.5 GHz BAND
Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 5500 17.67
Mid 5580 17.75
High 5700 17.69
Worst 17.75
10.3.11. 802.11n HT40 MODE IN THE 5.5 GHz BAND
Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 5510 36.21
Mid 5550 36.30
High 5670 36.16
Worst 36.30
10.3.12. 802.11ac VHT80 MODE IN THE 5.5 GHz BAND
Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Mid 5530 76.05
Worst 76.05
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FCC ID: 2AES41003

DATE: AUG 18, 2015
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10.3.13. 802.11a MODE IN THE 5.8 GHz BAND
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5745 16.65
Mid 5785 16.61
High 5825 16.58
Worst 16.65
10.3.14. 802.11n HT20 MODE IN THE 5.8 GHz BAND
Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 5745 17.70
Mid 5785 17.72
High 5825 17.69
Worst 17.72
10.3.15. 802.11n HT40 MODE IN THE 5.8 GHz BAND
Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 5755 36.10
High 5795 36.22
Worst 36.22
10.3.16. 802.11ac VHT80 MODE IN THE 5.8 GHz BAND
Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Mid 5775 76.19
Worst 76.19
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DATE: AUG 18, 2015
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10.3.17. 99% BANDWIDTH PLOTS
5.2 GHz
11a Mid Channel 11n HT20 Mid Channel
W% Agilent 20:30:37 Jul 8, 2815 L Measure 3% Agilent 22:37:12 Jul 8, 2815 L Measure
| | J
Ch Freq 5.2 GHz Trig Free Meas Off Ch Freq 5.2 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I Occupied Bandwidth Auerages: 20 I
Channel Power!| | Channel Power
Ref 16 dBm Atten 18 dB Ref 28 dBm Atten 20 dB
#Peak \ ‘ Occupied BH #Peak ] } Occupied BH
Log | Log & &
10 1 16
dB/ N i dB/
Offat ACP) | Josrar [ " ACP
11.3 11.3
dB 0 0 dB 0 0
Multi Carrier, Multi Carrier,
Center 5.200 00 GHz Span 40 MHz Power Center 5.200 80 GHz Span 49 MHz Power
#Res BH 330 kHz #UBH 1 MHz Sweep 1066 ms (1000 pts) #Res BH 360 kHz #UBH 1.1 MHz  Sweep 1.066 ms (1000 pts)
Power Stat Power Stat
Occupied Bandwidth Occ BH 7 Pur  93.00 % CCDF Occupied Bandwidth Occ BH % Pur  99.00 7 CCOF
16.6586 MH=z % dB  -26.00 dB 17.7330 MH=z ® dB  -26.00 dB
Transmit Freq Error  -9.758 kHz 1”"{3 Transmit Freq Error  -3.165 kHz ll‘lofrg
® B Banduidth 19.822 MHz v % dB Bandwidth 22.383 MHz v
| |
11n HT40 Mid Channel 1lac VHT80 Mid Channel
Agilent 22:44:17 Jul 8, 2815 L Measure # Agilent 22:51:59 Jul 8, 2015 L Measure
| | ]
Ch Freq G5.19 GHz Trig Free Meas Off Ch Freq 5.21 GHz Trig Free Meas Off
Occupied Bandwidth Auverages: 20 I Occupied Bandwidth Averages: 20 I
Channel Power| | IChannel Power
Ref 28 dBm Atten 20 dB Ref 28 dBm Atten 28 dB
#Peak I ] I Occupied BH #Peak ] Occupied BH
Log ol I Lo Laog |
16 18
dB/ E) < dB/ B <
Offst [ i » ACP| | loffer [ ; ACP
11.3 11.3
dB A N dB . .
Multi Carrier| Multi Carrier
Center 5.190 80 GHz Span 60 MHz Power Center 5.210 00 GHz pan 160 HHz Power
#Res BH 758 kHz #UBH 2.2 MHz  Sweep 1.066 ms (1000 pts) #Res BH 1.5 MHz #BH 5 MHz Sweep 1066 ms (1009 pts)
Power Stat Power Stat
Occupied Bandwidth Occ BH % Pwr  99.00 % CCDF Occupied Bandwidth Occ BH % Pur  99.00 1 CCDF
36.0844 MHz % dB -26.60 dB 76.0340 MHz X dB -26.00 dB
Transmit Freq Error 44136 kHz IMO{g Transmit Freq Error  -34.449 kHz 1'10{3
% dB Bandwidth 39.996 MHz E % dB Banduidth 81.623 MHz o
| |
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REPORT NO: 15U21133-E4A DATE: AUG 18, 2015

FCC ID: 2AES41003 IC ID: 20207-1003
5.3 GHz
1l1a Mid Channel 11n HT20 Mid Channel
# Agilent 23:03:00  Jul 8, 2015 L Measure ¥ Agilent 23:25:38 Jul 8, 2015 L Measure
| | J
Ch Freq 5.3 GHz Trig Free Meas Off Ch Freq 5.3 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I Occupied Bandwidth Auerages: 20 I
Channel Power| | Channel Power
Ref 26 dBm Atten 28 dB Ref 28 dBm Atten 26 dB
#Peak I Dccupied BH #Peak Occupied BH|
Log Log & &
18 18
dB/ dB/
OFfst [ i ACP| | foffst ACP
11.3 11.3
dB n n dB . .
Multi Carrier Multi Carrier
Center 5.300 B8 GHz Span 48 Mz Power Center 5.309 88 Gz Span 46 Mz Power
#Res BH 330 kHz #UBH 1 MHz Sweep 1.OG6 ms (1000 pts) #Res BH 368 kHz #UBH 1.1 MHz  Sweep 1.B66 ms (1000 pts)
Power Stat Power Stat
Occupied Bandwidth Occ BH % Pur  99.00 % CCDF Occupied Bandwidth Occ BH % Pur  99.00 7 CCDF
16.6622 MHz ® dB -26.00 dB 17.7525 MHz * dB -26.00 dB
Transmit Freq Error -35.846 kHz 1”°{§ Transmit Freq Error —11.465 kHz ll‘lofrg
% dB Bandwidth 20.632 MHz E % dB Bandwidth 24.876 MHz o
| |
11n HT40 Mid Channel 1lac VHT80 Mid Channel
Agilent 23:33:57 Jul 8, 2915 L Measure © Agilent 23:42:22 Jul 8, 2015 L Measure
| | ]
Ch Freq  5.27 GHz Trig Fres Meas Off Ch Freq 5.29 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I Occupied Bandwidth Averages: 20 I
Channel Power]| | IChannel Power
Ref 28 dBm Atten 26 dB Ref 26 dBm Atten 26 dB
#Peak I I Occupied BH #Peak ] Occupied BH
Log < | ! & Log s 1 >
18 14
dB/ =Y < dB/
Offst Y ACP| | loffse [Tpmli < ACP
11.3 11.3
dB 0 0 dB 0 0
Multi Carrier, Multi Carrier
Center 5.270 80 GHz Span 88 MHz Power Center 5.290 80 GHz Span 168 MHz Power
#Res BH 750 kHz #UBH 2.2 MHz  Sweep 1.066 ms (1000 pts) #Res BH 1.5 MHz #JBH 5 MHz Sweep 1.066 ms (1000 pts)
Power Stat Power Stat
Occupied Bandwidth Occ BH 7 Pur 9900 % CCDF Occupied Bandwidth Occ BH % Pur 9900 % CCDF|
36.1836 MHz ® dB -26.00 dB 76.0162 MHz ® dB -26.00 dB
Transmit Freq Error  -23.251 kHz 1M°{§ Transmit Freq Error  -79.534 khz 1M°fr§
% dB Bandwidth 46.718 MHz v ® dB Bandmidth 81.513 MHz v
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REPORT NO: 15U21133-E4A
FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

5.5 GHz
1l1a Mid Channel 11n HT20 Mid Channel
# Agilent 23:53:42 Jul 8, 2015 L Measure ¥ Agilent 96:16:36 Jul 9, 2815 L Measure
| | J
Ch Freq 5.58 GHz Trig Free Meas Off Ch Freq 5.58 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I Occupied Bandwidth Auerages: 20 I
Channel Power| | Channel Power
Ref 26 dBm Atten 28 dB Ref 28 dBm Atten 26 dB
#Peak 1 ] | Dccupied BH #Peak Occupied BH|
Log Log & <
18 N - 18 o
dB/ ik (] dB/ o
Ofst ACP| | foffst ACP
11.3 11.3
dB n n dB . .
Multi Carrier Multi Carrier
Center 5.580 B8 Gz Span 48 Mz Power Center 5.589 88 Gz Span 46 Mz Power
#Res BH 330 kHz #UBH 1 MHz Sweep 1.OG6 ms (1000 pts) #Res BH 368 kHz #UBH 1.1 MHz  Sweep 1.B66 ms (1000 pts)
Power Stat Power Stat
Occupied Bandwidth Occ BH % Pur  99.00 % CCDF Occupied Bandwidth Occ BH % Pur  99.00 7 CCDF
16.7545 MHz ® dB -26.00 dB 17.7478 MHz * dB -26.00 dB
Transmit Freq Error -9.281 kHz 1”°{§ Transmit Freq Error —30.822 kHz ll‘lofrg
% dB Bandwidth 23.421 MHz E % dB Bandwidth 26.794 MHz o
| |
11n HT40 Mid Channel 1lac VHT80 Mid Channel
Agilent 82:25:52 Jul 9, 2915 L Measure © Agilent 90:36:43  Jul 8, 2015 L Measure
| | ]
Ch Freq  5.55 GHz Trig Fres Meas Off Ch Freq 5.53 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I Occupied Bandwidth Averages: 20 I
Channel Power]| | IChannel Power
Ref 28 dBm Atten 26 dB Ref 26 dBm Atten 26 dB
#Peak I ‘ ‘ Occupied BH #Peak ] I Occupied BH
Lag & < Log - | | &
18 = -~ 14
dB/ dB/ = =
Dffst ACP| | loffs: diaiia ACP
11.3 11.3
dB 0 0 dB 0 0
Multi Carrier, Multi Carrier
Center 5.550 80 GHz Span 88 MHz Power Center 5.530 80 GHz Span 168 MHz Power
#Res BH 750 kHz #UBH 2.2 MHz  Sweep 1.066 ms (1000 pts) #Res BH 1.5 MHz #JBH 5 MHz Sweep 1.066 ms (1000 pts)
Power Stat Power Stat
Occupied Bandwidth Occ BH 7 Pur 9900 % CCDF Occupied Bandwidth Occ BH % Pur 9900 % CCDF|
36.3025 MHz ® dB -26.00 dB 76.8474 MHz ® dB -26.00 dB
Transmit Freq Error  -21.670 kHz 1M°{§ Transmit Freq Error  47.717 kHz 1M°fr§
% dB Bandwidth 64.348 MHz v ® dB Bandmidth 81.232 MHz v
| |
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5.8 GHz
11a Mid Channel 11n HT20 Mid Channel
# Agilent 00:48:21 Jul 9, 2015 L Measure ¥ Agilent 81:02:31 Jul 9, 2815 L Measure
| | J
Ch Freq 5.785 GHz Trig Free Meas Off Ch Freq 5.785 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I Occupied Bandwidth Auerages: 20 I
Channel Power| | Channel Power
Ref 26 dBm Atten 28 dB Ref 28 dBm Atten 26 dB
#Peak } I Occupied BH #Peak I } Occupied BH
Log I Log & "™
18 18
dB/ T dB/
Ofst ACP| | osfst [© - ACP
11.3 11.3
dB n n dB . .
Multi Carrier Multi Carrier
Center 5.785 B8 Gz Span 48 Mz Power Center 5.785 88 Gz Span 46 Mz Power
#Res BH 330 kHz #UBH 1 MHz Sweep 1.OG6 ms (1000 pts) #Res BH 368 kHz #UBH 1.1 MHz  Sweep 1.B66 ms (1000 pts)
Power Stat Power Stat
Occupied Bandwidth Occ BH % Pur  99.00 % CCDF Occupied Bandwidth Occ BH % Pur  99.00 7 CCDF
16.6141 MHz ® dB -26.00 dB 17.7163 MHz * dB -26.00 dB
Transmit Freq Error -9.258 kHz 1”°{§ Transmit Freq Error —9.583 kHz ll‘lofrg
% dB Bandwidth 22.206 MHz E % dB Bandwidth 23.860 MHz o
| |
11n HT40 Mid Channel 1lac VHT80 Mid Channel
Agilent 81:14:28 Jul 9, 2915 L Measure © Agilent 81:22:41 Jul 8, 2015 L Measure
| | ]
Ch Freq  5.755 GHz Trig Fres Meas Off Ch Freq 5.775 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I Occupied Bandwidth Averages: 20 I
Channel Power]| | IChannel Power
Ref 28 dBm Atten 26 dB Ref 26 dBm Atten 26 dB
#Peak ] Occupied BH #Peak ] Occupied BH
Log & | & Log Lo
18 14
dB/ 5 g dB/ ES p
Dffst ACP| | loffs: : ACP
11.3 11.3
dB 0 0 dB 0 0
Multi Carrier, Multi Carrier
Center 5.755 80 GHz Span 88 MHz Power Center 5.775 B0 GHz Span 168 MHz Power
#Res BH 750 kHz #UBH 2.2 MHz  Sweep 1.066 ms (1000 pts) #Res BH 1.5 MHz #JBH 5 MHz Sweep 1.066 ms (1000 pts)
Power Stat Power Stat
Occupied Bandwidth Occ BH 7 Pur 9900 % CCDF Occupied Bandwidth Occ BH % Pur 9900 % CCDF|
36.1004 MHz ® dB -26.00 dB 76.1889 MHz ® dB -26.00 dB
Transmit Freq Error  -10.719 kHz 1M°{§ Transmit Freq Error  16.594 kHz 1M°fr§
% dB Bandwidth 46.301 MHz v ® dB Bandmidth 81.248 MHz v
| |
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REPORT NO: 15U21133-E4A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

10.4. OUTPUT POWER AND PPSD

LIMITS

FCC 8§815.407 (a) (1) (2) (3)

For the band 5.15-5.25 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB emission
bandwidth in MHz. In addition, the peak power spectral density shall not exceed 4 dBm in any 1-MHz
band. If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum
conducted output power and the peak power spectral density shall be reduced by the amount in dB that
the directional gain of the antenna exceeds 6 dBi.

For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output power over the
frequency bands 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 megahertz. In addition, the maximum power spectral density shall not
exceed 11 dBm in any 1 megahertz 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.

For the 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.

RSS-247

Band 5150-5250 MHz:

The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log;oB, dBm, whichever power is
less. B is the 99% emission bandwidth in megahertz. The e.i.r.p. spectral density shall not
exceed 10 dBm in any 1.0 MHz band.

Band 5250-5350 MHz:

The maximum conducted output power shall not exceed 250 mW or 11 + 10 log10B, dBm, whichever is
less. The power spectral density shall not exceed 11 dBm in any 1.0 MHz band.

The maximum e.i.r.p. shall not exceed 1.0 W or 17 + 10 log10B, dBm, whichever is less. B is the 99%
emission bandwidth in megahertz. Note that devices with a maximum e.i.r.p. greater than 500 mW shall
implement TPC in order to have the capability to operate at least 6 dB below the maximum permitted
e.irp.of 1 W.

Bands 5470-5600 MHz and 5650-5725 MHz:

The maximum conducted output power shall not exceed 250 mW or 11 + 10 log10B, dBm, whichever is
less. The power spectral density shall not exceed 11 dBm in any 1.0 MHz band.

The maximum e.i.r.p. shall not exceed 1.0 W or 17 + 10 log10B, dBm, whichever is less. B is the 99%
emission bandwidth in megahertz. Note that devices with a maximum e.i.r.p. greater than 500 mW shall
implement TPC in order to have the capability to operate at least 6 dB below the maximum permitted
e.i.r.p.of 1 W.

Band 5725-5850 MHz:

The maximum conducted output power shall not exceed 1 W. The power spectral density
shall not exceed 30 dBm in any 500 kHz band. If transmitting antennas of directional gain
greater than 6 dBiare used, both the maximum conducted output power and the power
spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi. However, fixedpoint-to-point 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™2°e3 systems, omnidirectional applications and
multiple collocated transmitters transmitting the same information.

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

Test Methodology
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IC ID: 20207-1003

RESULTS

10.4.1. 802.11a MODE IN THE 5.2 GHz BAND

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHz) (dBi)
Low 5180 19.74 | 16.59 4.30
Mid 5200 19.80 | 16.66 4.30
High 5240 19.56 16.69 4.30
Limits
Channel | Frequency | FCC IC Max Power FCC IC PPSD
Power EIRP IC Limit PPSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5180 23.95 22.20 17.90 17.90 11.00 | 10.00 5.70
Mid 5200 23.97 22.22 17.92 17.92 11.00 | 10.00 5.70
High 5240 23.91 22.22 17.92 17.92 11.00 | 10.00 5.70

Duty Cycle CF (dB)| 0.10 |Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency | Chain 0 | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5180 12.091 12.19 17.90 -5.71
Mid 5200 14.567 | 14.67 17.92 -3.25
High 5240 14.456 14.56 17.92 -3.37
PPSD Results
Channel | Frequency | Chain O | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5180 1.034 1.13 5.70 -4.57
Mid 5200 3.412 3.51 5.70 -2.19
High 5240 3.292 3.39 5.70 -2.31
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REPORT NO: 15U21133-E4A DATE: AUG 18, 2015

FCC ID: 2AES41003 IC ID: 20207-1003
10.4.2. 802.11n HT20 MODE IN THE 5.2 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHZz) (MHz) (dBi)
Low 5180 20.27 17.71 4.30
Mid 5200 21.81 17.73 4.30
High 5240 21.52 17.71 4.30
Limits
Channel | Frequency FCC IC Max Power FCC IC PPSD
Power EIRP IC Limit PPSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5180 24.00 22.48 18.18 18.18 11.00 | 10.00 5.70
Mid 5200 24.00 22.49 18.19 18.19 11.00 | 10.00 5.70
High 5240 24.00 22.48 18.18 18.18 11.00 | 10.00 5.70

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

Output Power Results

Channel | Frequency | Chain O | Total Power Power
Meas Corr'd Limit Margin
Power | Power
(MHZz) (dBm) | (dBm) (dBm) (dB)
Low 5180 13.892 13.89 18.18 -4.29
Mid 5200 14.480 14.48 18.19 -3.71
High 5240 14.362 14.36 18.18 -3.82

PPSD Results

Channel | Frequency | Chain O | Total PPSD PPSD
Meas Corr'd Limit Margin
PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5180 2.638 2.64 5.70 -3.06
Mid 5200 3.037 3.04 5.70 -2.66
High 5240 2.937 2.94 5.70 -2.76
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10.4.3. 802.11n HT40 MODE IN THE 5.2 GHz BAND

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHz) (dBi)
Low 5270 40.98 36.08 4.30
High 5310 40.08 | 36.12 4.30
Limits
Channel | Frequency | FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5270 24.00 24.00 30.00 24.00 11.00 10.00 5.70
High 5310 24.00 24.00 30.00 24.00 11.00 10.00 5.70

Duty Cycle CF (dB)| 0.80 |Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency | Chain 0 | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5270 8.86 9.66 24.00 -14.34
High 5310 8.37 9.17 24.00 -14.83
PPSD Results
Channel | Frequency | Chain 0 | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5270 -5.57 -4.77 5.70 -10.47
High 5310 -6.08 -5.28 5.70 -10.98
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REPORT NO: 15U21133-E4A DATE: AUG 18, 2015

FCC ID: 2AES41003 IC ID: 20207-1003
10.4.4. 802.11ac HT80 MODE IN THE 5.2 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5210 81.92 76.03 4.30
Limits
Channel | Frequency | FCC IC Max Power FCC IC PPSD
Power EIRP IC Limit PPSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5210 24.00 23.00 18.70 18.70 11.00 | 10.00 5.70
Duty Cycle CF (dB)| 1.02 [Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency [ Chain O | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5210 7.889 8.91 18.70 -9.79

PPSD Results

Channel | Frequency [ Chain O | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5210 -10.426 | -9.41 5.70 -15.11
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10.4.5.

DATE: AUG 18, 2015
IC ID: 20207-1003

802.11a MODE IN THE 5.3 GHz BAND

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5260 20.80 16.69 4.30
Mid 5300 20.98 16.66 4.30
High 5320 19.71 | 16.61 4.30
Limits
Channel | Frequency | FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) [ (dBm) | (dBm)
Low 5260 24.00 23.22 29.22 23.22 11.00 11.00 11.00
Mid 5300 24.00 23.22 29.22 23.22 11.00 11.00 11.00
High 5320 23.95 23.20 29.20 23.20 11.00 11.00 11.00

Duty Cycle CF (dB)l 0.10

Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency [ Chain O | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5260 14.918 | 15.02 23.22 -8.21
Mid 5300 15.437 | 15.54 23.22 -7.68
High 5320 12.572 | 12.67 23.20 -10.53
PPSD Results
Channel | Frequency [ Chain O | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5260 3.756 3.86 11.00 -7.14
Mid 5300 4.254 4.35 11.00 -6.65
High 5320 1.418 1.52 11.00 -9.48
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10.4.6. 802.11n HT20 MODE IN THE 5.3 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5260 23.94 17.73 4.30
Mid 5300 30.41 17.75 4.30
High 5320 20.15 | 17.70 4.30
Limits
Channel | Frequency | FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5260 24.00 23.49 29.49 23.49 11.00 11.00 11.00
Mid 5300 24.00 23.49 29.49 23.49 11.00 11.00 11.00
High 5320 24.00 23.48 29.48 23.48 11.00 11.00 11.00
Duty Cycle CF (dB)| 0.00 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency [ Chain O | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5260 14.914 14.91 23.49 -8.57
Mid 5300 15.329 | 15.33 23.49 -8.16
High 5320 13.538 13.54 23.48 -90.94
PPSD Results
Channel | Frequency [ Chain O | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5260 3.489 3.49 11.00 -7.51
Mid 5300 3.893 3.89 11.00 -7.11
High 5320 2.140 2.14 11.00 -8.86
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10.4.7. 802.11n HT40 MODE IN THE 5.3 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5270 40.08 36.18 4.30
High 5310 40.44 36.12 4.30
Limits
Channel | Frequency | FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5270 24.00 24.00 30.00 24.00 11.00 11.00 11.00
High 5310 24.00 24.00 30.00 24.00 11.00 11.00 11.00

Duty Cycle CF (dB)| 0.80 [Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency [ Chain O | Total Power Power
Meas | Corr'd Limit Margin

Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5270 8.66 9.46 24.00 -14.54
High 5310 9.55 10.35 24.00 -13.65

PPSD Results

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

PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5270 -5.78 -4.98 11.00 -15.98
High 5310 -4.85 -4.05 11.00 -15.05
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10.4.8. 802.11ac HT80 MODE IN THE 5.3 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5290 81.43 76.02
Limits
Channel | Frequency | FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5290 24.00 24.00 30.00 24.00 11.00 11.00 11.00
Duty Cycle CF (dB)| 1.02 [Included in Calculations of Corr'd Power & PPSD |
Output Power Results
Channel | Frequency | Chain 0| Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5290 5.92 6.94 24.00 -17.06
PPSD Results
Channel | Frequency [ Chain O | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5290 -12.06 | -11.04 11.00 -22.04
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REPORT NO: 15U21133-E4A
FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

10.4.9. 802.11a MODE IN THE 5.5 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5500 19.44 16.55 4.30
Mid 5580 26.08 16.75 4.30
High 5700 19.53 | 16.72 4.30
Limits
Channel | Frequency | FCC IC IC Power [ FCC IC PPSD
Power | Power EIRP Limit | PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5500 23.89 23.19 29.19 23.19 11.00 | 11.00 | 11.00
Mid 5580 24.00 23.24 29.24 23.24 11.00 | 11.00 | 11.00
High 5700 23.91 23.23 29.23 23.23 11.00 | 11.00 | 11.00

Duty Cycle CF (dB)| 0.10

Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency | Chain O | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5500 10.408 | 10.51 23.19 -12.68
Mid 5580 15.851 15.95 23.24 -7.29
High 5700 10.203 10.30 23.23 -12.93
PPSD Results
Channel | Frequency | Chain O | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5500 -0.434 -0.33 11.00 -11.33
Mid 5580 4.718 4.82 11.00 -6.18
High 5700 -0.958 -0.86 11.00 -11.86
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DATE: AUG 18, 2015
IC ID: 20207-1003

10.4.10. 802.11n HT20 MODE IN THE 5.5 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5500 20.24 | 17.67 4.30
Mid 5580 31.16 17.75 4.30
High 5700 19.98 17.69 4.30
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PPSD
Power [ Power EIRP Limit | PPSD | PSD | Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5500 24.00 23.47 29.47 23.47 | 11.00 | 11.00 | 11.00
Mid 5580 24.00 23.49 29.49 23.49 | 11.00 | 11.00 | 11.00
High 5700 24.00 23.48 29.48 23.48 | 11.00 | 11.00 | 11.00
Duty Cycle CF (dB)| 0.00 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain O | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) dB)
Low 5500 12.392 | 12.39 23.47 -11.08
Mid 5580 15.957 | 15.96 23.49 -7.53
High 5700 13.193 | 13.19 23.48 -10.28
PPSD Results
Channel | Frequency | Chain O | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) dB)
Low 5500 1.012 1.01 11.00 -9.99
Mid 5580 4.568 4.57 11.00 -6.43
High 5700 1.790 1.79 11.00 -9.21
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10.4.11. 802.11n HT40 MODE IN THE 5.5 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5510 40.32 36.21 4.30
Mid 5550 60.42 36.30 4.30
High 5670 40.98 36.16 4.30
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit | PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5510 24.00 24.00 30.00 24.00 11.00 | 11.00 | 11.00
Mid 5550 24.00 24.00 30.00 24.00 | 11.00 | 11.00 | 11.00
High 5670 24.00 24.00 30.00 24.00 | 11.00 | 11.00 | 11.00
Duty Cycle CF (dB)| 0.80 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain O | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5510 9.386 10.19 24.00 -13.81
Mid 5550 15.032 | 15.83 24.00 -8.17
High 5670 14.275 15.08 24.00 -8.93
PPSD Results
Channel | Frequency [ Chain O | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5510 -4.983 -4.18 11.00 -15.18
Mid 5550 0.748 1.55 11.00 -9.45
High 5670 -0.108 0.69 11.00 -10.31
10.4.12. 802.11ac HT80 MODE IN THE 5.5 GHz BAND
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REPORT NO: 15U21133-E4A DATE: AUG 18, 2015

FCC ID: 2AES41003 IC ID: 20207-1003
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHZz) (dBi)
Low 5530 81.67 76.05 4.30
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit | PPSD | PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5530 24.00 24.00 30.00 24.00 | 11.00 | 11.00 | 11.00

Duty Cycle CF (dB)| 1.02 |Inc|uded in Calculations of Corr'd Power & PPSD |

Output Power Results

Channel | Frequency | Chain 0 | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5530 7.72 8.74 24.00 -15.26

PPSD Results

Channel | Frequency | Chain 0 | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5530 -10.30 -9.28 11.00 -20.28
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DATE: AUG 18, 2015
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10.4.13. 802.11a MODE IN THE 5.8 GHz BAND
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5745 19.65 16.65 4.30
Mid 5785 22.47 16.61 4.30
High 5825 19.26 16.58 4.30
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit |PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) [ (@Bm) | (dBm) | (dBm)
Low 5745 29.93 29.21 35.21 29.21 | 30.00 | 17.00 17.00
Mid 5785 30.00 29.20 35.20 29.20 | 30.00 | 17.00 17.00
High 5825 29.85 29.20 35.20 29.20 | 30.00 | 17.00 17.00

Duty Cycle CF (dB)| 0.10

Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency | Chain 0| Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5745 8.45 8.55 29.21 -20.66
Mid 5785 15.06 15.16 29.20 -14.05
High 5825 10.09 10.19 29.20 -19.00
PPSD Results
Channel | Frequency | Chain 0| Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5745 -5.49 -5.39 17.00 -22.39
Mid 5785 1.13 1.23 17.00 -15.77
High 5825 -3.85 -3.75 17.00 -20.75
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DATE: AUG 18, 2015
FCC ID: 2AES41003

IC ID: 20207-1003

10.4.14. 802.11n HT20 MODE IN THE 5.8 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5745 19.95 17.70 4.30
Mid 5785 26.49 17.72 4.30
High 5825 26.16 | 17.69 4.30
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit | PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) [ (dBm) (dBm) (dBm) [ (@Bm)| (dBm) | (dBm)
Low 5745 30.00 29.48 35.48 29.48 | 30.00 | 17.00 17.00
Mid 5785 30.00 29.48 35.48 29.48 | 30.00 | 17.00 17.00
High 5825 30.00 29.48 35.48 29.48 | 30.00 | 17.00 17.00
Duty Cycle CF (dB)| 0.00 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain 0| Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) [ (dBm) (dBm) (dB)
Low 5745 13.38 13.38 29.48 -16.10
Mid 5785 15.23 15.23 29.48 -14.25
High 5825 14.78 14.78 29.48 -14.69
PPSD Results
Channel | Frequency [ Chain O | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5745 -0.80 -0.80 17.00 -17.80
Mid 5785 1.01 1.01 17.00 -15.99
High 5825 0.57 0.57 17.00 -16.43
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REPORT NO: 15U21133-E4A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

10.4.15. 802.11n HT40 MODE IN THE 5.8 GHz BAND

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5755 40.44 36.10 4.30
High 5795 66.10 36.22 4.30
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit |PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) [ (@Bm) | (dBm) | (dBm)
Low 5755 30.00 30.00 36.00 30.00 | 30.00 | 17.00 17.00
High 5795 30.00 30.00 36.00 30.00 | 30.00 | 17.00 17.00

Duty Cycle CF (dB)l 0.80 |Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency [ Chain O | Total Power Power
Meas | Corr'd Limit Margin

Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5755 8.47 9.27 30.00 -20.73
High 5795 15.06 15.86 30.00 -14.14

PPSD Results

Channel | Frequency | Chain 0| Total PPSD PPSD
Meas | Corr'd Limit Margin

PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5755 -8.74 -7.94 17.00 -24.94
High 5795 -2.12 -1.32 17.00 -18.32
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DATE: AUG 18, 2015
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10.4.16. 802.11ac HT80 MODE IN THE 5.8 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5775 81.43 76.19 4.30
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit | PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) [ (dBm) (dBm) (dBm) [ (@Bm)| (dBm) | (dBm)
Low 5775 30.00 30.00 36.00 30.00 | 30.00 | 17.00 17.00
Duty Cycle CF (dB)| 1.02 |Inc|uded in Calculations of Corr'd Power & PPSD |
Output Power Results
Channel | Frequency | Chain 0| Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5775 7.37 8.39 30.00 -21.61
PPSD Results
Channel | Frequency [ Chain O | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) [ (dBm) (dBm) (dB)
Low 5775 -13.67 -12.65 17.00 -29.65
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10.4.17.

5.2 GHz

OUTPUT POWER AND PPSD PLOTS, Chain O

11a Mid Channel

11n HT20 Mid Channel

s Agilent 22:25:11  Jul 8, 2915 L Freg/Channel & Agilent 22:37:54 Jul 8, 2015 L Freg/Channel
Wk2 5202 45 Ghel ™ . W2 5202 255 Gel[ .
Ref 20 dBm Atten 20 dB 3.412 dBm enter Freq Ref 20 dBm Atten 20 dB 3.037 dim ||  CENter Freq
Vv 5. GHz Y 3 GHz
Log Py Log S
1 StartFreq 18 StartFreq
B/ 5.18500000 CHz dB/ 5.18350000 GHz
Offst .8 L Dffst e .
éé‘s L — Stop Freq é%ﬁ & = Stop Freq
5.21500008 GHz 5.21650008 GHz
CF Step CF Step|
3.00000000 Mz 3.30000000 Mz
#PRug M Man #PAva M Man
Center 5.206 80 GHz Span 38 MHz Center 5.200 806 GHz Span 33 MHz
#Res EH 1 Mz WEH 3 MHz  wSween 1683 5 (681 pro) | Freq OffE‘H’; #Res BH 1 Wiz #UBM 3 Mz #Sween 18.63 s (BUL prs) @Freq Offsﬁg
Marker  Trace Type ¥ Axis Anplitude ) Marker  Trace Type ¥ Axis Amplitude )
1R (5] Freq 5.198 18 GHz -22.84 dBm 1R 1) Freq 5.189 BY94 GHz -28.63 dBm
1 1 F 19.86 MH 14.57 dBi i 1, (&) Fi 21.813 MH; 14,45 dB i
ZA (&) F::: 5.202 45 sré 3.41 dEx n Slgnal Tra&k{ ; 1y F:zg C.2@82 255 EHZ 3.4 dB: nSIQnaI Tragflé
| |
11n HT40 Mid Channel 1lac VHT80 Mid Channel
3% Agilent 22:45:82  Jul 8, 2815 L Freq/Channel i Agilent 22:52:42  Jul 8, 2815 L Freq/Channel
[CFEANEE I | — Freq Wiz 5203 48 ohel Freq
Egigza dBm Atten 20 dB -5571 B | ¢ o 5;&92@ dBm Atten 20 dB -10.426 ¢Bn ||  SETLEE T
Log Log
19 7S Start Freq 18 5 StartFreq
dB/ 515960000 GHz dB/ o 5.14850008 GHz
Offst Offst
113 113
a4 5 Stop Freq 48 StopFreq
s 2 5.221 06080 GHz b 5 5.27156068 GHz
CF Step CF Step|
£.20800000 Hiz 12.3000000 Mz
#PAva Lm Han #PRvy m Man
Center 5.190 88 GHz Span 62 MHz Center 5.210 00 GHz pan 123 MHz
#Res BH 1 MHz WBH 3 Kz #Sweep 18.03 5 (6l prs) || Freq Uffsﬁg #Res BH 1 HHz AJBH 3 Mz wSween 16.63 s (601 pts) || Freq Uffsﬁg
Marker  Trace Type i A Anplitude ) Marker  Trace Type K Axis Amplitude )
1R (5] Freq 5.169 51 GHz -36.86 dBm 1R 1) Freqg 5.169 44 GHz -42.16 dBm
1 1y Fi 48,98 MH: 8.86 dBi i 1 1) F 81.92 MH: 7.89 dBi i
25 (%) F:zg £.195 Bg EH; -8.57 dEx On Slgnal Tragfkf ZA 1y F:Za £.213 48 EH; -108.43 dB: n Slgnal TrangF
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5.3 GHz
11a Mid Channel 11n HT20 Mid Channel
# Agilent 23:09:27  Jul 8, 2915 L Freg/Channel & Agilent 23:27:40 Jul 8, 2015 L Freg/Channel
Wk2 5302 48 Ghel ™ . Wiz 5257 39 GAg ™ .
Ref 20 dBm Atten 20 dB 4.254 dBm enter Eiq Ref 20 dBm Atten 20 dB 3.893 dbm ||  CENTEP rsqu
#Avg 2 - Z #Avg ‘ ‘ - Z
Lag S Log ‘ o ‘
1 StartFreq 16 t StartFreq
B/ 5.28400000 CHz dB/ 5.27700000 GHz
Offst 3 s Dffst
113 113 o S
4B Stop Freq & —] StopFreq
5.31600008 GHz 5.32300608 GHz
CF Step CF Step|
3.20000000 iz 1.60000000 Mz
#Phvg M Man #PAvg M Man
Center 5.306 80 GHz Span 32 MHz Center 5.300 B0 GHz Span 46 MHz
#Res EH 1 Mz WEH 3 MHz  wSween 16.83 5 (681 pro) | Freq OffE‘H’; #Res BU 1 Wiz #UBM 3 Mz #Sween 18.63 s (BUL prs) @Freq Offsﬁg
Marker  Trace Type ¥ Axis Anplitude | Marker  Trace Type ¥ Axis Amplitude )
R (5] Freq 5.289 51 GHz -23.59 dBm 1R 1) Freq 5.284 88 GHz -26.99 dBm
1 1 F 28.98 MH 15.44 dB i 1, (&) Fi 38,41 MH: 15.33 dB i
ZA (&) F::: £.302 4@ st 4.25 dEm n Slgnal Tra[?{k{ ; (&8 F:zg 5.207 39 EH; 3.89 dB: nSIQnaI Tl’a[(]:fl?
| |
11n HT40 Mid Channel 1lac VHT80 Mid Channel
3% Agilent 23:35:83 Jul 8, 2015 L Freq/Channel Agilent 23:43:32  Jul 8, 2915 L Freq/Channel
[CAEFEEEE — Freq Wiz 5253 5T GRell— Freq
Ref 20 dB Atten 20 dB -5.784 dB Ref 20 dB Atten 20 dB -12.084 dB
whue = Al 5.27000008 BHz| | |iGug = T 5. GHz
Log Log
18 - Start Freq 16 b Start Freq
dB/ 5.23950000 GHz dB/ 5.20850000 GHz
Offst Offst
113 17 \ 113
4B © ; Stop Freq 4B Stop Freq
2 530850600 GHz by A 5.35150608 GHz
<
CF Step) [~ CF Step
£.10800000 Hiz 12.3000000 Mz
#PAva Lm Han #PRvy m Man
Center 5.270 08 GHz Span 61 MHz Center 5.290 00 GHz pan 123 MHz
#Res BH 1 MHz WBH 3 Kz #Sweep 18.03 5 (6l prs) | Freq Uffsﬁg #Res BH 1 HHz AJBH 3 Mz wSween 16.63 s (601 pts) || Freq Uffsﬁg
Marker  Trace Type i A Anplitude ) Marker  Trace Type K Axis Amplitude )
1R (5] Freq 5.249 96 GHz -33.53 dBm 1R 1) Freqg 5.249 29 GHz -41.63 dBm
1 1y Fi 48,88 MH: 8.66 dBi i 1 1) Fi 81.43 MH: 5.92 dBi i
; (%) F:zg 5.264 92 EH; -5.78 dEx On Slgnal Tragfkf ZA 1y F:Z; £.253 51 EH; -12.68 dB: n Slgnal TrangF
|
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55 GHz
11a Mid Channel 11n HT20 Mid Channel
% Aglent 23:56:17 Jul 8, 2015 L Freq/Channel Agilent 00:12:27 Jul 9, 2615 L Freq/Channel
Wkre 5.552 53 Gha|™ r M2 5.552 27 G - r
Ref 20 dBn Atten 20 dB 4718 dBn Sre"ter rG‘qu Ref 28 dBn Atten 20 dB £.568 dBm || . Center rGqu
#Avg - .5 F:d #Avg ‘ - i Z
Log o Log ‘ o
1@ StartFreq 18 : StartFreq
B/ 556000000 GHz dB/ 5.55650000 GHz
Offst 101? é Offst iR ‘1)
e
aéj 3 - Stop Freq ﬁ%ﬁ — StopFreq
6 BHz 566350000 GHz
CF Step CF Step|
4,00806000 MHz 4.76000009 MHz
#PRug M Han #PAva M Man
Center 5.580 00 GHz Span 48 MHz Center 5.580 00 GHz Span 47 MHz
WRes BH 1 MHz WK 3 Mz wSweep 1803 5 (501 pro) || , FYEQOFISEY | lpes Byt i WBH 3 Mz #Sueep 1803 < (01 pio) || , Fred Dffset
Marker  Trace Type W fixis Anplitude ) Marker  Trace Type ¥ iz Amplitude )
1R (&) Fraeq E.5BE 96 GHz -25.71 dBm 1R (&8 Freg 5.564 42 GHz -26.58 dEBm
1 (s8] Fi 26.88 MH; 15.85 dBi i 1 1) F 31.16 MH: 15.96 dB i
2A [&8] F::Z: 5.082 53 EHE 4.72 dEz On Slgnal Tra[t]:fli ; 13 FCEE £.5ez 27 EHE 4.57 dB: UnSIQHaI Tragfkf
| |
11n HT40 Mid Channel 1lac VHT80 Mid Channel
i Agilent 02:27:48 Jul 9, 2615 L Freq/Channel Agilent 80:37:54  Jul 9, 2915 L Freq/Channel
W2 5555 00 GAzll Freq Mhr2 5565 88 BRe| Freq
Ref 28 dBm Atten 20 dB .74 dBm Ref 26 dBm Atten 20 dB -16.301 dBm
#hvg I I 5.55000000 GHz #hva I 553600000 GHz
Log | H ‘ Lag |
10 e StartFreq 10 z StartFreq
dB/ 550450000 GHz dB/ 5.4885 BHz
0ffst . . Offst
é%{s e < Stop Freq },é‘3 T " StopFreq
5.59550000 GHz FA 559150000 GHz
CF Step CF Step|
9.10080666 MHz 12.3000000 MHz
#PAvg I.M Man #PAvy m Manl
Center 5.550 66 GHz Span 91 MHz Center 5.530 88 GHz pan 123 MHz
#Res BH 1 MHz WEH 3 MHz  Sueen 1583 5 (601 ms) || o Freq OffEﬁg #Res BH 1 Wiz BN 3 Mz wween 1583 s (601 i) |[ Freq Offsﬁg
Marker  Trace Type ¥ fxie Anplitude ) Marker  Trace Type W Axis Amplitude )
1R (&5 Freg 5.519 73 GHz -208.15 dBm 1R 1y Frag 5.489 16 GHz -4@.85 dEm
1 1y F BH.42 MH: 15.83 dBi i 1 1) Fi 81.67 MH: .72 dBi i
; 1y FE: 5.555 B8 BH; B.75 dEz On Slgnal Tra[c]:fl; ZA 1) F:z; 5.565 88 EH: -18.38 dE: on Slgnal Tragfkf
|
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REPORT NO: 15U21133-E4A DATE: AUG 18, 2015

FCC ID: 2AES41003 IC ID: 20207-1003
5.8 GHz
11a Mid Channel 11n HT20 Mid Channel
% Agilent BB:52:35 Jul 9, 2815 L Freq/Channel Agilent 91:04:48 Jul 9, 2615 L Freg/Channel
Mkr2 5.787 61 GHz| Center Freq Mkr2 5.787 33 GHz Center Freq
5!3&92@ dBm Atten 20 dB 1.133 dBm 578500000 Glls 55392@ dBm Atten 26 dB 1.618 dBm 576500000 Gl
Log z Log S
1@ — — StartFreq 18 — — StartFreq
dB/ 5.76300809 GHz| dB/ 576500008 GHz
Offst . Offst - .
aéj e s Stop Freq ﬁ%ﬁ & = stopFreq
5.466200000 GHz 5.50500600 GHz
CF Step CF Step|
3.40000808 MHz| 400000008 MHz
#PRug M Han #PAva M Man
Center 5.785 00 GHz Span 34 MHz Center 5.785 00 GHz Span 40 MHz
WRes BA 510 kHz WBH 15 Mz wSweep 1803 5 (501 pro) || , FreQDSeY | lopes By io iz WBH LS Mtz eSueep 1863 s (601 pro) || , Fred Dffset
Marker  Trace Type ¥ fixis Anplitude ) Marker  Trace Type ¥ iz Amplitude )
1R [&5] Fraeq B.773 76 GHz -20.56 dBm 1R (&8 Freg 5.771 76 GHz -38.47 dBm
1 (s8] Fi 22.47 MH; 15.85 dB i 1 1) F 26.49 MH: 15.21 dBi i
2A [&8] F:Z: 5.787 61 EHE 113 dEz On Slgnal Tra[t]:fli ; 13 FCEE 5.787 33 EHE 1.81 dB: UnSIQHaI Tragfkf
| |
11n HT40 Mid Channel 1lac VHT80 Mid Channel
i Agilent 81:16:62 Jul 9, 2615 L Freq/Channel Agilent 81:24:85 Jul 9, 2915 L Freq/Channel
Mkr2 5.759 98 GHz Center Freg Mkr2 5.818 88 GHz Center Freg
Ref 28 dBm Atten 20 dB -8.736 dBm Ref 26 dBm Atten 20 dB -13.67@ dBm
s 5.75500000 62| | sfya I 5.77560600 GHz
Log Lag |
18 Start Freq 16 t Start Freq
dB/ — 572450000 GHz dB/ 3 571350000 GHz
Offst Offst
éé‘S 1R T Stop Freq ééB StopFreq
& L4 5.78550008 GHz 1<; 5.83650008 GHz
<
CF Step CF Step|
6.10080088 MHz 12.3000008 MHz
#PAvg I.M Man #PAvy m Manl
Center 5.755 66 GHz Span 61 MHz Center 5.775 B0 GHz pan 123 MHz
#Res BH 510 kiz WEH 1.5 MHz  »Sween 15.03 5 (681 prs) || Freq OffEﬁg #Res BH 510 kilz BN 1.5 HHz  wSween 18,03 5 B o) || Freq Offsﬁg
Marker  Trace Type ¥ Axie Anplitude ) Marker  Trace Type % Axis Amplitude )
1R (&5 Freg 5.734 78 GHz -38.71 dBm 1R 1y Frag 5.734 29 GHz -44.58 dEm
1 1y F A8.44 MH: 8.46 dB i 1 1) Fi 81.43 MH: 7.35 di i
; 1y F:zg 5.759 98 BH; -8.74 dEz On Slgnal Tra[c]:fl; ZA 1) F:z; 5.818 88 EH: -13.67 dE: on Slgnal Tragfkf
|
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REPORT NO: 15U21133-E4A
FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

11. ANTENNA PORT TEST RESULTS MIMO

11.1. 6 dB BANDWIDTH

LIMITS

FCC §15.407
RSS-2476.2.4

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

TEST PROCEDURE

Reference to 789033 D02 General UNII Test Procedures New Rules v01: The transmitter output is
connected to a spectrum analyzer with the RBW set to100KHz, the VBW >= 3 x RBW, peak
detector and max hold.

RESULTS
11.1.1. 802.11n HT20 MODE IN THE 5.8 GHz BAND
Channel|Frequency|6 dB Bandwidth{6 dB Bandwidth| Minimum Limit
(MHz) | CHAIN O(MHz) | CHAIN 1(MHz) (MHz)
Low 5745 17.69 17.60 0.5
Mid 5785 17.66 17.71 0.5
High 5825 17.58 17.69 0.5
Worst 17.58 17.60
11.1.2. 802.11n HT40 MODE IN THE 5.8 GHz BAND
Channel|Frequency| 6 dB Bandwidth | 6 dB Bandwidth Minimum Limit
(MHz) | CHAIN O(MHz) | CHAIN 1(MHz) (MHz)
Low 5755 35.80 35.19 0.5
High 5795 36.36 36.30 0.5
Worst 35.80 35.19 0.5
11.1.3. 802.11ac HT80 MODE IN THE 5.8 GHz BAND
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Channel|Frequency| 6 dB Bandwidth | 6 dB Bandwidth Minimum Limit
(MHz) CHAIN O(MHz) [ CHAIN 1(MHz) (MHz)
Low 5775 76.36 76.36 0.5
Worst 76.36 76.36 0.5
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11.1.4.
CHAIN O

6 dB BANDWIDTH MID CH PLOTS

CHAIN 1

11n HT20 5.8 Mid Ch

11n HT20 5.8 Mid Ch

#Res BH 100 kHz #UBH 300 kHz

Sweep 2.6 ms (1001 prs)

Agilent 11:25:56 Jun 29, 2615 L Freq/Channel Agilent 14:02:28 Jun 29, 2815 L Freq/Channel
Mkrl 17.658 MH Mkrl 17.712 MH
Ref 20 dBn Rtten 20 dB S Al e || CenterFreal | Lo g, Atten 20 B P st e ||  Center Freg
#Peak - 578580008 GHz #Poak - 578500800 GHz|
Log Log
18 StartFreq 1 StartFreq
4B/ 577150808 GHz dB/ 5.77150806 GHz|
Dffst P i Offst TE i
1L i Stop Freq L f 1 Stop Freq
[d]‘B 5.79858600 GHz gls 5.79850000 GHz
it A opglE StoD
- . Z| . 2]
;EH"Q Auto Man ;Eﬂvg Auto Man
VL 52 | Freq Dffset V1 52 Freq Offset
53 ;H 0. Hz| 53 gﬂ 0. He
£ £
F%,)n Sighal Track F'I('u)n Signal Track
Swp 1 on 0t Swp On Ot}
]

Center 5.785 000 GHz Span 27 MHz Center 5.785 808 GHz Span 27 MHz

#Res BH 100 kHz #WBH 308 kHz

Sweep 2.6 ms (1001 pts)

11n HT40 5.8 Mid Ch

11n HT40 5.8 Mid Ch

3 Agilent 11:39:16 Jun 29, 2815

L Freq/Channel

Agilent 14:27:17 Jun 29, 2815

L Freq/Channel

a Mkrl 35662 MHZ Center Freq

& Mkrl 35192 MHz Center Freq

#Res BH 100 kHz #UBH 380 kHz

Sweep 5.2 ms (1001 pts)

Esgai@ dBm Atten 20 dB -0.610 dB £ 75500000 GHa 5;;;(@ dBm Atten 2@ dB -0.209 dB 575560000 Gl

Log Log

18 Start Freq 18 Start Freq

dB/ 572800008 GHz dB/ 572850800 GHz|

Offst Offst

éé’a s 4 Stop Freq ééS 3 = e 5 Stop Freq

ol 573200008 GHz ol 5.78150800 GHz|

-13.1 -11.6

AEm CF Step e CF Step
5. MHz MHz

;EHVE’ (Futn Man ;EHVQ Futo Han

vl s2 | Freq Offset vl 52 Freq Offset

$3 F Ml o 3 F 6. Hz

AR |I— AR

£ £0f 2

F%u)n | Signal Track ;%u)n Signal Track
On On Of]

Swp 1 Swp =

|
Center 5.755 908 GHz Span 54 MHz Center 5.755 90@ GHz Span 53 MHz

#Res BH 100 kHz #WBH 308 kHz

Sweep 5.067 ms (1891 pts)

11ac HT80 5.8 Mid Ch

11ac HT80 5.8 Mid Ch

Agilent 11:47:59 Jun 29, 2015

L Freq/Channel

# Agilent 14:30:59 Jun 29, 2015

L Freq/Channel

Mkrl 38.355 MH
& T | center Freq

Mkrl 36.308 MH
o e “| center Freq

ESiaZk@ dBm Atten 20 dB -0.432 dB £ 79500000 GHa Esii@ dBm Atten 20 dB 8.313 dB 5 75500000 Cliz

Log Log

18 Start Freq 18 StartFreq

dB/ 5.76750000 GHz dB/ 5.76750800 GHz

Dffst " . Offst i kY

i%ﬁ 2 2 Stop Freq aég Stop Freq

ol 5.82250000 GHz ol 5.82250009 GHz

i cFstep| | |52 CF Step
5.5 MHz 5.5 HHz

#Phvg (Ao Man PRy |uto Man

20 20

v 82 | Freq Offset V152 Freq Offset

S3F 0. Hz| S3 F 0. He

AA | I————————— AR
ﬁ[,)n Signal Track| E%)n Signal Track|
Swp | on Off Sup On O]
I
Center 5.795 000 GHz Span 55 MHz Center 5.795 000 GHz Span 55 MHz
#Res BH 168 kHz #YBW 300 kHz  Sweep 5.267 ms (1001 prs) #Res BH 108 kHz #YBH 300 kHz  Sweep 5.267 ms (1001 pts)
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REPORT NO: 15U21133-E4A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

11.2. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

11.2.1. 802.11n HT20 MODE IN THE 5.2 GHz BAND

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

Low 5180 20.0 19.8
Mid 5200 26.3 20.8
High 5240 27.6 19.9
11.2.2. 802.11n HT40 MODE IN THE 5.2 GHz BAND

Channel|Frequency| 26 dB BW |26 dB BW
Chain0 | Chain1
(MHz) (MHz) (MHz)

Low 5190 40.4 40.2
High 5230 40.3 40.1
11.2.3. 802.11ac HT80 MODE IN THE 5.2 GHz BAND

Channel|Frequency| 26 dB BW |26 dB BW
Chain0 | Chain1
(MHz) (MHz) (MHz)
Low 5210 81.7 81.1
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802.11n HT20 MODE IN THE 5.3 GHz BAND

802.11n HT40 MODE IN THE 5.3 GHz BAND

802.11ac HT80 MODE IN THE 5.3 GHz BAND

11.2.1.
Channel|Frequency| 26 dB BW |26 dB BW
Chain 0 | Chain1
(MHz) (MHz) (MHz)
Low 5260 28.7 22.4
Mid 5300 39.2 23.9
High 5320 19.8 19.7
11.2.2.
Channel|Frequency| 26 dB BW |26 dB BW
Chain 0 | Chain1
(MHz) (MHz) (MHz)
Low 5270 40.7 40.1
High 5310 40.2 39.7
11.2.3.
Channel|Frequency| 26 dB BW |26 dB BW
Chain 0 | Chain1l
(MHz) (MHz) (MHz)
Low 5290 81.4 81.0
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802.11n HT20 MODE IN THE 5.5 GHz BAND

802.11n HT40 MODE IN THE 5.5 GHz BAND

802.11ac HT80 MODE IN THE 5.5 GHz BAND

11.2.4.
Channel|Frequency| 26 dB BW |26 dB BW
Chain 0 | Chain1
(MHz) (MHz) (MHz)
Low 5500 20.2 19.9
Mid 5580 38.1 25.7
High 5700 19.9 19.8
11.2.5.
Channel|Frequency| 26 dB BW |26 dB BW
Chain 0 | Chain1
(MHz) (MHz) (MHz)
Low 5510 40.1 39.8
Mid 5550 72.8 44.4
High 5670 40.2 40.4
11.2.6.
Channel|Frequency| 26 dB BW |26 dB BW
Chain 0 | Chain1
(MHz) (MHz) (MHz)
Low 5530 81.4 80.8
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802.11n HT20 MODE IN THE 5.8 GHz BAND

802.11n HT40 MODE IN THE 5.8 GHz BAND

802.11ac HT80 MODE IN THE 5.8 GHz BAND

11.2.7.
Channel|Frequency| 26 dB BW |26 dB BW
Chain 0 | Chain1
(MHz) (MHz) (MHz)
Low 5745 19.9 19.7
Mid 5785 32.2 20.0
High 5825 19.8 20.0
11.2.8.
Channel|Frequency| 26 dB BW |26 dB BW
Chain0 | Chain1
(MHz) (MHz) (MHz)
Low 5755 40.2 40.0
High 5795 55.5 40.5
11.2.9.
Channel|Frequency| 26 dB BW |26 dB BW
Chain 0 | Chain1l
(MHz) (MHz) (MHz)
Low 5775 81.7 81.5
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5.2 GHz
11n HT20 Mid Ch 11n HT20 Mid Ch
4 Agilent 89:31:27 Jun 29, 2915 L Freq/Channel Agilent 13:35:58 Jun 29, 2015 L Freq/Channel
a Ml 26.28 MHZ| a Mkrl 20.832 MHz
Ref 26 dBn ftten 20 dB -1.913 d5 || Center Fredl | ot o5 gy Atten 20 dB 0.209 ¢ ||  Center Freq
o 5. GHz WPook S. GHz,
Log Log
10 Start Freq 10 Start Freq
dB/ 51 GHz dB/ 5.18400080 GHz
Offst Offst
éé’g Stop Freq ééE Stop Freq
iR 4 5.22089088 GHz iR it 5.216600800 GHz|
DI ¢ & Dl ¢
s cFstep| | |22° CF step
4. MHz] | | .. FFiT 3. MHz
#PAva Auto Man #PRug Futo Man
28 24
vl 82 Freq Offset vl os2 Freq Offset
s3F a. Hz] S3F [ Hz
AA AR
£fx . £0 .
F%ﬁﬂ Signal Track ;;u)n Signal Track
Swp on Off Sup n O
Center 5.200 66 GHz Span 48 MHz Center 5.206 008 GHz Span 32 MHz
#Res BH 398 kHz #YBW 1 MHz Sweep 1 ms (1881 pts) #Res BN 330 kHz #UBH 1 MHz Sweep 1 ms (1091 pts)
| |
11n HT40 Mid Ch 11n HT40 Mid Ch
Agilent #9:39:25 Jun 29, 2615 L Freq/Channel # Agilent 14:08:15 Jun 29, 2015 L Freq/Channel
a Mkrl 48.443 MHz a Mkrl 40,198 MHz
Ref 20 dBn Rtten 20 dB 1134 dg ||  Center Freal | Jo¢ o5 gy Atten 20 dB 1.464 46 || _Center Freq
sheak 5.1 GHz WPock 5.l GHz
Log Log
18 Start Freq 1@ Start Freq
dB/ 5.15950088 GHz dB/ 5.15950806 GHz|
Offst Offst
ﬁ%ﬁ Stop Freq aég Stop Freq
ol 5.22050800 GHz ol 5.220500080 GHz
P P o cFstep| | [450° 4 o CF Step
6.1 MHz 6.1 MHz
#Phvg |Auto Man PRy |uto Man
28 - 28
VL 52 || Freq Dffset V1 $2 Freq Offset
s3 F 0. Hz| S3 F 0. He
An |I— an
?-(r[,)n | Signal Track E%)n Signal Track
Swp 1 on Ot Sup On Ot
]
Center 5.190 000 GHz Span 61 MHz Center 5.198 000 GHz Span 61 MHz
#Res BH 620 kHz #UBH 1.8 MHz Sweep 1 ms (1001 prs) #Res BH 620 kHz #UBH 1.8 MHz Sweep 1 ms (1001 pts)
| |
11ac HT80 Mid Ch 11ac HT80 Mid Ch
%% Agilent B350:56  Jun 29, 2015 L Freq/Channel # Agilent 14:32:47  Jun 29, 2015 L Freq/Channel
a Mkrl 81.672 MHz Center Freq a Mkrl 81.138 MHz] Center Freg
EgéaZk@ dBm Atten 28 dB -0.167 dB © 5100000 GHa Esiaiﬁ dBm Atten 26 dB -0.834 dB 531000000 Gl
Log Log
18 StartFreq 18 StartFreq
dB/ 514859688 GHz dB/ 5.14960800 GHz|
Offst Offst
é%f Stop Freq éés Stop Freq
ol 5.27150088 GHz ol 5.27100806 GHz|
" 4 3 CF Step i e I3 CF Step
12.3089608 MHz 1 12.2060800 MHz|
#Phvg Futo Man #PAvg Futo Man
0 | ___J —
vl s2 | Freq Offset vl 52 Freq Offset
53 F a. 83 F 6. Hz
A |I— AR
£fx £
) Signal Track ) Signal Track|
FTun N FTun o oit
Swp 1 n Swp n =]
|
Center 5.210 006 GHz pan 123 MHz Center 5.216 800 GHz pan 122 MHz
#Res BH 1.2 MHz #UBH 4 MHz Sweep 1 ms (1001 pts) #Res BH 1.2 MHz #BH 4 MHz Sweep 1 ms (1881 pts)
|

Page 69 of 382

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: 15U21133-E4A

FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

5.3 GHz

CHAIN O

CHAIN 1

11n HT20 Mid Ch

11n HT20 Mid Ch

Center 5.290 606 GHz

#Res BH 1.2 MHz #YBH 4 MHz

Span 123 MHz
Sweep 1 ms (1001 prs)

Agilent 15:85:36 Jun 29, 2615 L Freq/Channel # o Agilent 15:06:23 Jun 29, 2015 L Freq/Channel
a Mkrl 39.216 MHz ¢ F a Mkrl 23.984 MHz ¢ F
Ref 28 dBm Atten 20 dB -0.331 dB enter Freq Ref 20 dBm Atten 20 dB -1.262 dB enter Freq
hoak 5. GHz i s. GHz
Log ‘ Lag
18 | StartFreq 1 StartFreq
4B/ 5.27689008 GHz dB/ 5.28200800 GHz|
Offst Offst
i%ﬁ Stop Freq éés 1R T Stop Freq
ol 1°R Ly ! .__é 5.32400860 GHz ol ? & 5.31800000 GHz
e cF step| | [317° CF Step
“Pva H4. TﬁHZ WPhug R3. r;l4Hz
2 Jloce = | | = =
VL 52 || Freq Dffset V1 52 Freq Offset
53 FC 0. Hz| S3 F 0. He
An |I— an
£ £
F%,)n | Signal Track F'I('u)n Signal Track
Swp 1 on 0t Swp On Ot}
]
Center 5.300 000 GHz Span 48 MHz Center 5.300 880 GHz Span 36 MHz
#Res BH 478 kHz #UBH 1.5 MHz Sweep 1 ms (1001 prs) #Res BH 360 kHz #UBH 1.1 MHz Sweep 1 ms (1001 pts)
| |
11n HT40 Mid Ch 11n HT40 Mid Ch
i Agilent 18:15:56  Jun 29, 2915 L Freq/Channel Agilent 14:13:38 Jun 29, 26815 L Freq/Channel
a Ml 40.672 MHz Center Freq a Mkrl 48.138 MHz Center Freq
Eséai@ dBm Atten 20 dB -1.289 dB £ 57000000 GHa sgiai@ dBm Atten 2@ dB -1.369 dB 537000000 Gl
Log Log
18 Start Freq 18 Start Freq
dB/ 5.23989608 GHz dB/ 5.23350800 GHz|
Offst Offst
éé’a Stop Freq ééS Stop Freq
ol 530189968 GHz ol 530850800 GHz|
-26.9 iR -25.9 Py y
: i S| | [ i } oo
#Phvg Auto Man #PRvg Futo Han
28 20 il .
vl s2 | Freq Offset vl 52 Freq Offset
$3 F a. 3 F 6. Hz
AR |I— AR
£fx £
) Signal Track () Signal Track|
FTun N FTun o it
Swp 1 n Swp n =
|
Center 5.278 908 GHz Span B2 MHz Center 5.279 908 GHz Span 61 MHz
#Res BH 620 kHz #UBH 1.8 MHz Sweep 1 ms (1001 pts) #Res BH 620 kHz #UBH 1.8 MHz Sweep 1 ms (1881 pts)
| |
11ac HT80 Mid Ch 11ac HT80 Mid Ch
Agilent 18:22:33 Jun 29, 2815 L Freq/Channel Agilent 14:35:58 Jun 29, 20815 L Freq/Channel
a Mkrl 81.426 MHz c F a Mkrl 31.088 MHz c F
Ref 28 dBn Airten 20 dB 9.371 dB enter Freq Ref 20 dBm Atten 20 dB 1.941 dB enter Freq
ePeak 5. GHz WPock 5. GHz
Log Log
16 Start Freq 10 Start Freq
dB/ 5.22850008 GHz dB/ 5.22900800 GHz|
Offst Offst
i%ﬁ Stop Freq aég Stop Freq
ol 5351506888 GHz ol 5.35100800 GHz|
o n X CF step| | |42o° Py S CF Step
a 12.30860688 MHz 12.2000800 MHz|
#PAvg M Man #PAvy Lm Man
28 . 24
v 82 Freq Offset V1 82 Freq Offset
S3F 8. Hz| 53 F X Hz|
AR L an
ﬁ[,)n Signal Track| E%)n Signal Track|
Swp | on Off Sup On O]
]

Center 5.290 000 GHz

#Res BH 1.2 MHz #YBH 4 MHz

Span 122 MHz
Sweep 1 ms (1001 pts)
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5.5 GHz

CHAIN O

CHAIN 1

11n HT20 Mid Ch

11n HT20 Mid Ch

Center 5.530 606 GHz
#Res BH 1.2 MHz

#YBH 4 MHz

Span 123 MHz
Sweep 1 ms (1001 prs)

Agilent 15:89:58 Jun 29, 2615 L Freq/Channel # Agilent 15:08:42 Jun 29, 2015 L Freq/Channel
a Mkrl 38.196 MHz ¢ F a Mkrl 25.781 MHz ¢ F
Ref 28 dBm Atten 20 dB -1.532 dg || Center Freq Ref 28 dBm Atten 26 dB -1.375 g || (Center Freq
hoak 55 GHz i 55 GHz
Log ‘ Lag
18 l StartFreq 1 StartFreq
4B/ 5.55149868 GHz dB/ 5.56850800 GHz|
Offst Offst
iéj R 1 Stop Freq §é3 = Stop Freq
ol ? ¢ 5.60990860 GHz ol & é 5.599500080 GHz
o
i cF step| | (7157 CF Step
“Pva 95.8@@@%@@ TﬁHZ WPhug R3. T'IHZ
2 e <IN I ) = =
VL 52 | Freq Dffset V1 52 Freq Offset
S3 F 0. Hz| 53 FC 0. He
an | I——————— A
£ £
F%,)n Sighal Track F'I('u)n Signal Track
Swp 1 on 0t Swp On Ot}
]
Center 5.580 000 GHz Span 58 MHz Center 5.580 8080 GHz Span 39 MHz
#Res BH 560 kHz #UBH 1.3 MHz Sweep 1 ms (1001 prs) #Res BH 390 kHz #JBH 1 MHz Sweep 1 ms (1001 pts)
| |
11n HT40 Mid Ch 11n HT40 Mid Ch
i Agilent 14:58:01 Jun 29, 2915 L Freq/Channel Agilent 14:58:45 Jun 29, 2615 L Freq/Channel
a Ml 40.877 MHz Center Freq a Mkrl 39.78 MHz Center Freq
5;;32;3 dBm Atten 20 dB -0.514 dB & C1 000000 GHa Sgiai@ dBm Atten 2@ dB 0.666 dB 5 C1080000 Gl
Log Log
18 Start Freq 18 Start Freq
dB/ 5.47950688 GHz dB/ 543000800 GHz|
Offst Offst
éé’a Stop Freq ééS Stop Freq
ol 5.54056068 GHz ol 5.546608060 GHz|
o 1R 1
Eéﬁ.g Fi 3 CF Step 554'5 d g CF Step
" 6.1 MHz " 6. MHz
#Phvg At Man #PRvg Futo Han
28 20 L | —————————
vl s2 “ Freq Offset vl 52 Freq Offset
$3 F a. 3 F 6. Hz
AR |I— AR
£fx £
) Signal Track () Signal Track|
FTun N FTun o it
Swp 1 n Swp n =
|
Center 5.510 686 GHz Span 61 MHz Center 5.518 9@ GHz Span 69 MHz
#Res BH 620 kHz #UBH 1.8 MHz Sweep 1 ms (1001 pts) #Res BH 620 kHz #UBH 1.8 MHz Sweep 1 ms (1881 pts)
| |
11ac HT80 Mid Ch 11ac HT80 Mid Ch
Agilent 18:55:38 Jun 29, 2815 L Freq/Channel Agilent 14:38:15 Jun 29, 20815 L Freq/Channel
a Mkrl 81.426 MHz Center Freg a Mkrl 30.764 MHz Center Freq
EsiaZk@ dBm Atten 28 dB -1.611 dB 553000000 GHa Esii@ dBm Atten 20 dB 0.330 dB 553000808 Gl
Log Log
16 Start Freq 10 Start Freq
dB/ 546850008 GHz dB/ 5.46900800 GHz|
Offst Offst
i%ﬁ Stop Freq aég Stop Freq
ol 5.59150688 GHz ol 5.59100800 GHz|
s B \ CF step| | |25 & A CF Step
12.30860688 MHz % . 12.2000800 MHz|
#Phvg Ao Man PRy |uto Man
28 24
v 82 ” Freq foset V152 Freq Offset
53 F 0. 53 F 'R Hz|
AR |I— AR
ﬁ[,)n | Signal Track E%)n Signal Track|
Swp | on Sup On O]
]

Center 5.530 000 GHz

#Res BH 1.2 MHz #YBH 4 MHz

Span 122 MHz
Sweep 1 ms (1001 pts)
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REPORT NO: 15U21133-E4A

FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

5.8 GHz

CHAIN O

CHAIN 1

11n HT20 Mid Ch

11n HT20 Mid Ch

Agilent 11:24:09 Jun 29, 2615 L Freq/Channel # Agilent 14:08:38 Jun 29, 2015 L Freq/Channel
a Mkrl 32.24 MHZ Center Freq a Mkrl 20.626 MHz Center Freq
Egiai@ dBm Atten 28 dB 9.553 dB 5.78500000 Gl Esii@ dBm Atten 26 dB 0.693 dB 5.78500000 Gl
Log Log
18 StartFreq 1 StartFreq
4B/ 576050008 GHz dB/ 576350800 GHz|
Offst Offst
i%ﬁ Stop Freq §é3 Stop Freq
ol 1(f é 5.80950060 GHz ol 10P }) 5.30050000 GHz
i cF step| | (313 CF Step
4.300a9908 MHz A 3.10060800 MHz|
;EH"Q M Man ;Eﬂvg |uto Han
VL 52 | Freq Dffset V1 52 Freq Offset
S3F X Hz| 53 F X Hz|
an L an
£ £
F%,)n Sighal Track F'I('u)n Signal Track
Swp 1 on 0t Swp On Ot}
]
Center 5.785 00 GHz Span 49 MHz Center 5.785 808 GHz Span 31 MHz
#Res BH 478 kHz #UBH 1.3 MHz Sweep 1 ms (1001 prs) #Res BH 300 kHz +WBH 916 kHz Sweep 1 ms (1001 pts)

11n HT40 Mid Ch

11n HT40 Mid Ch

Center 5.775 606 GHz

#Res BH 1.2 MHz #YBH 4 MHz

Span 123 MHz
Sweep 1 ms (1001 prs)

i Agilent 11:37:11  Jun 29, 2915 L Freq/Channel Agilent 14:25:59 Jun 29, 2815 L Freq/Channel
a Ml 40.199 MHz Center Freq a Mkrl 40.016 MHz Center Freq
Esgaiﬁ dBm Atten 20 dB 8.225 dB £ 75500000 GHa Egiai@ dBm Atten 2@ dB -3.448 dB 575560000 Gl
Log Log
18 StartFreq 18 Start Freq
dB/ 572450008 GHz dB/ 572450800 GHz|
Offst Offst
éé’a Stop Freq ééS Stop Freq
573550008 GHz 578550900 GHz|
ul} ol 1§
- 1R i - &
ri 2 CF Step ot % CF Step
6.1 MHz 6.1 MHz
#Phvg At Man #PRvg Futo Han
28 20 A
vl s2 || Freq Offset vl 52 Freq Offset
$3 F a. 3 F 6. Hz
AR |I— AR
£fx £
) Signal Track () Signal Track|
FTun N FTun o it
Swp 1 n Swp n =
|
Center 5.755 908 GHz Span 61 MHz Center 5.755 90@ GHz Span 61 MHz
#Res BH 620 kHz #UBH 1.8 MHz Sweep 1 ms (1001 pts) #Res BH 620 kHz #UBH 1.8 MHz Sweep 1 ms (1881 pts)
| |
11ac HT80 Mid Ch 11ac HT80 Mid Ch
Agilent 11:51:29 Jun 29, 2815 L Freq/Channel Agilent 14:48:36 Jun 29, 20815 L Freq/Channel
a Mkrl 81.672 MHz Center Freg a Mkrl 31.548 MHz Center Freq
ESiazk@ dBm Atten 28 dB -0.178 dB £ 77508000 CHa 5;325(@ dBm Atten 20 dB 0.926 dB 577500000 Gl
Log Log
16 Start Freq 10 Start Freq
dB/ 5.71350008 GHz dB/ 5.71350800 GHz|
Offst Offst
i%ﬁ Stop Freq aég Stop Freq
ol 5.83650008 GHz ol 5.83650800 GHz|
s i crstep| | | i 3 CF Step
12.30860688 MHz 12.3000800 MHz|
#PAvg M Man #PAvy Lm Man
28 (] 24
v 82 Freq Offset V1 52 Freq Offset
S3F 8. Hz| 53 F X Hz|
AR | I AR
ﬁ[,)n Signal Track| E%)n Signal Track|
Swp | on Off Sup On O]
]

Center 5.775 000 GHz

#Res BH 1.2 MHz #YBH 4 MHz

Span 123 MHz
Sweep 1 ms (1001 pts)
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REPORT NO: 15U21133-E4A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

11.3. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

11.3.1. 802.11n HT20 MODE IN THE 5.2 GHz BAND
Channel|Frequency| 99% BW |99% BW
Chain 0| Chain 1
(MHz) (MHz) | (MHz)
Low 5180 17.7 17.7
Mid 5200 17.7 17.7
High 5240 17.7 17.7

11.3.2. 802.11n HT40 MODE IN THE 5.2 GHz BAND
Channel|Frequency| 99% BW |99% BW
Chain 0| Chain 1
(MHz) (MHz) | (MHz)

Low 5190 36.1 36.2
High 5230 36.2 36.2
11.3.3. 802.11ac HT80 MODE IN THE 5.2 GHz BAND

Channel|Frequency| 99% BW |99% BW
Chain 0| Chain 1
(MHz) (MHz) | (MHz)
Low 5210 75.9 76.0

11.3.4. 802.11n HT20 MODE IN THE 5.3 GHz BAND
Channel|Frequency| 99% BW|99% BW
Chain O | Chain 1
(MHz) (MHz) | (MHz)

Low 5260 17.8 17.8
Mid 5300 17.8 17.7
High 5320 17.7 17.7
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11.3.5. 802.11n HT40 MODE IN THE 5.3 GHz BAND

Channel|Frequency| 99% BW |99% BW
Chain 0| Chain 1
(MHz) (MHz) | (MHz)
Low 5270 36.1 36.1

High 5310 36.1 39.2

11.3.6. 802.11ac HT80 MODE IN THE 5.3 GHz BAND

Channel|Frequency| 99% BW |99% BW
Chain 0| Chain 1
(MHz) (MHz) | (MHz)
Low 5290 76.1 112.6

11.3.7. 802.11n HT20 MODE IN THE 5.5 GHz BAND

Channel|Frequency| 99% BW |99% BW
Chain 0| Chain 1
(MHz) (MHz) | (MHz)
Low 5500 17.7 17.7
Mid 5580 17.9 17.7

High 5700 17.7 17.7

11.3.8. 802.11n HT40 MODE IN THE 5.5 GHz BAND

Channel|Frequency| 99% BW |99% BW
Chain 0| Chain 1
(MHz) (MHz) | (MHz)
Low 5510 36.1 36.1
Mid 5550 36.3 36.2

High 5670 36.2 36.1

11.3.9. 802.11ac HT80 MODE IN THE 5.5 GHz BAND

Channel|Frequency| 99% BW [99% BW
Chain 0| Chain 1
(MHz) (MHz) | (MHz)
Low 5530 82.2 76.1
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802.11n HT20 MODE IN THE 5.8 GHz BAND

802.11n HT40 MODE IN THE 5.8 GHz BAND

802.11ac HT80 MODE IN THE 5.8 GHz BAND

11.3.10.
Channel|Frequency| 99% BW [99% BW
Chain 0| Chain 1
(MHz) (MHz) | (MHz)
Low 5745 17.7 17.7
Mid 5785 17.7 17.7
High 5825 17.7 17.7
11.3.11.
Channel|Frequency| 99% BW [99% BW
Chain 0 | Chain 1
(MHz) (MHz) | (MHz)
Low 5755 36.2 39.4
High 5795 39.4 36.1
11.3.12.
Channel|Frequency| 99% BW [99% BW
Chain 0 | Chain 1
(MHz) (MHz) | (MHz)
Low 5775 76.1 76.3
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11.3.1. 99% BANDWIDTH PLOTS
5.2 GHz
11n HT20 Mid Ch 11n HT20 Mid Ch
4 Agilent $9:31:06 Jun 29, 2915 L Measure Agilent 13:35:27 Jun 29, 26815 L Measure
| ] |
Ch Freq 5.2 GHz Trig Free Meas Off| Ch Freq 5.2 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 200 I Occupied Bandwidth Averages: 20 I
| Channel Power Channel Power
Ref 28 dBm Atten 28 dB Ref 28 dBm Atten 26 dB
#Peak ] Occupied BH #Peak I ] Occupied BH
Log P ! Py Log @ | o
16 18
dB/ dB/ T
Offst [T ACP 0fst ACP
11.3 113
dB n n dB n n
Multi Carrier, Multi Carrier
Center 5.200 00 GHz Span 58 MHz Power Center 5.280 00 GHz Span 50 MHz Power
#Res BH 360 kHz #UBH 1.1 MHz  Sweep 1.066 ms (1000 pts) #Res BH 360 kHz #UBH 1.1 MHz  Sweep 1.866 ms (1000 pts)
Power Stat Power Stat
Oceupied Bandwidth Occ BN % Par  99.00 7 CCDF Occupied Bandwidth Occ BW % Pur  93.00 % CCDF
17.7414 MHz * dB -26.00 dB 17.7187 MHz ®dB -26.00 dB
Transmit Freq Error  -17.899 kHz 1M°{§ Transmit Freq Error  -35.344 kHz 1I'10frg
% dB Bandwidth 25.634 MHz o % dB Bandwidth 21.253 MHz i
| |
11n HT40 Mid Ch 11n HT40 Mid Ch
¥ Agilent #3:39:04 Jun 29, 2615 L Measure # Agilent 14:67:47 Jun 29, 2015 L Measure
| ] |
Ch Freq G5.19 GHz Trig Free Meas Off Ch Freq ©5.19 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I Occupied Bandwidth Auverages: 20 I
| Channel Power IChannel Power
Ref 26 dBm Atten 28 dB Ref 28 dBm Atten 20 dB
#Peak ] ] ] Occupied BH #Peak I I Occupied BH
Log % ! | ! 3 Leg ka | | <
18 14
4B/ dB/ S r
Dffst > — ACP) | ofrst ACP
11.3 11.3
dB } — dB ! P
i Multi Carrier } Multi Carrier
Center 5.190 09 GHz pan 168 MHz Power Center 5.199 0@ GHz pan 180 MHz Power
#Res BH 756 kHz #UBH 2.2 MHz  Sweep 1066 ms (10600 prs) #Res BH 750 kHz #UBH 2.2 MHz ~ Sweep L.BG6 ms (1800 pts)
Power Stat Power Stat
Occupied Bandwidth Occ BH % Pur  99.00 7 CCDF Occupied Bandwidth Occ BH Z Pur  99.00 ¢ CCDF
36.0706 MHz % dB -26.00 dB 36.2002 MHz ®dB -26.00 dB
Transmit Freq Error  -43.411 kHz 1H°{§ Transmit Freq Error  -47.548 kHz 1I"Iofrg
% dB Bandwidth 39.931 MHz E % «B Bandwidth 39.941 MHz o
| |
11ac HT80 Mid Ch 11ac HT80 Mid Ch
Agilent 99:58:32  Jun 29, 2015 L Measure o Agilent 14:32:23 Jun 29, 2015 L Measure
| ] |
Ch Freq 5.21 GHz Trig Free Meas Off Ch Freq 5.21 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I Occupied Bandwidth Averages: 20 I
| Channel Power Channel Power
Ref 26 dBm Atten 28 dB Ref 28 dBm Atten 20 dB
#Peak I Occupied BH #Peak T T Decupied BH
Lag 5 } Lag ] !
16 10 T
4B/ dB/ 5 .
Oft > - — ACP| | offst - ACP
11.3 I 11.3 I
& | | —— dB } —

I i Multi Carrier, ‘ Multi Carrier
Center 5.210 00 GHz nan 200 MHz Power Center 5.210 B0 GHz pan 200 MHz Power
#Res BH 1.5 MHz #UBW 5 MHz Sweep 1.066 ms (1660 pts) #Res BH 1.5 MHz #BH 5 MHz Sweep 166G ms (1000 pts)

Power Stat Power Stat
Occupied Bandwidth Occ BH % Pur  99.00 7 CCDF Occupied Bandwidth Occ BH 7% Pur  99.00 ¥ CCDF
75.9041 MHz x dB -26.00 dB 76.0172 MHz ® dB -26.80 dB
Transmit Freq Error  -36.200 kHz 1M°{§ Transmit Freq Error  -17.313 kHz ll“lofrg
% dB Bandwidth 81.297 MHz v ¥ ¢B Bandwidth $1.206 MHz v
| |
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5.3 GHz
11n HT20 Mid Ch 11n HT20 Mid Ch
Agilent 18:10:10 Jun 29, 2615 L Measure # o Agilent 13:43:28 Jun 29, 2015 L Measure
| ] |
Ch Freq 5.3 GHz Trig Free Meas Off Ch Freq 5.3 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I Occupied Bandwidth Averages: 20 I
| Channel Power Channel Power
Ref 26 dBm Atten 24 dB Ref 28 dBm Atten 26 dB
#Peak } ] Occupied BH #Peak T Dccupied BY|
Lag Luntgy Log Gl Y
18 14 N =
dB/ dB/
Offst i ACP OFfst M ACP
11.3 11.3
dB n n dB . .
Multi Carrier| Multi Carrier
Center 5.300 09 GHz Span 50 MHz Power Center 5.380 00 GHz Span 50 MHz Power
#Res BH 368 kHz #UBH 1.1 MHz  Sweep 1.066 ms (1008 nts) b s #Res BN 360 kHz #UBH 1.1 MHz  Sweep 1066 ms (1089 pts) P s
ower Stat| ower Stat|
Occupied Bandwidth Occ BH % Pur  99.00 7 CCDF Occupied Bandwidth Occ BH % Pur  99.00 ¥ CCDF
17.8169 MHz x dB -26.00 dB 17.7462 MH=z ® dB -26.80 dB
Transmit Freq Error  -41.456 kHz 1M°{§ Transmit Freq Error 48624 kHz ll“lofrg
% dB Bandwidth 31.163 MHz v ¥ ¢B Bandwidth 20.666 MHz v
| |
11n HT40 Mid Ch 11n HT40 Mid Ch
i Agilent 18:15:29  Jun 29, 2915 L Measure Agilent 14:13:06 Jun 29, 2815 L Measure
| ] |
Ch Freq 5.27 GHz Trig Free Meas Off| Ch Freq 5.27 GHz Trig Free Meas Off

Occupied Bandwidth

Averages: 20 I

Occupied Bandwidth

Averages: 20 I

Channel Power

Channel Power

Ref 28 dBm Atten 28 dB Ref 28 dBm Atten 26 dB
#Peak ] Occupied BH #Peak I Occupied BH
Log - ° Log o] <
16 18
dB/ EY < a8/ > =
Offst [ ACP) | opfsr [l ol ACP
113 | 113
dB | A dB A
I Multi Carrier, Multi Carrier
Center 5.270 00 GHz Span 109 MHz Power Center 5.270 00 GHz Span 108 MHz Power
#Res BH 750 kHz #UBH 2.2 MHz  Sweep 1.066 ms (1000 pts) #Res BH 750 kHz #UBH 2.2 MHz  Sweep 1.066 ms (1000 pts)
Power Stat Power Stat
Oceupied Bandwidth Occ BN % Par  99.00 7 CCDF Occupied Bandwidth Occ BW % Pur  93.00 % CCDF
36.1986 MH=z * dB -26.00 dB 36.0589 MHz ®dB -26.00 dB
Transmit Freq Error  -52.659 kHz 1M°{§ Transmit Freq Error  -52.844 kHz 1I'10fr§
% dB Bandwidth 49.341 MHz 0 % dB Bandwidth 39.964 MHz i
| |
11ac HT80 Mid Ch 11ac HT80 Mid Ch
Agilent 18:22:12 Jun 29, 2015 L Measure Agilent 14:35:17 Jun 29, 2015 L Measure
| ] |
Ch Freq 5.29 GHz Trig Free Meas Off Ch Freq 5.29 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I Occupied Bandwidth Auverages: 20 I
| Channel Power IChannel Power
Ref 26 dBm Atten 28 dB Ref 28 dBm Atten 20 dB
#Peak Occupied BH #Peak Occupied BH
Log & Log
18 14
dB. dB
ow/st — > < ACP, Uff/st > < ACP
11.3 I 11.3 |s
dB | — dB } } P
i Multi Carrier ‘ ‘ Multi Carrier
Center 5.299 B8 Gz oan 200 Mz Power Center 5.290 83 Gliz pan 269 Mz Power
#Res BH 1.6 MHz #UBH 5 MHz Sweep 1.066 ms (1008 pts) #Res BH 1.5 MHz #BH 5 MHz Sweep LOGE ms (1899 pts)
Power Stat Power Stat
Occupied Bandwidth Occ BH % Pur  99.00 7 CCDF Occupied Bandwidth Occ BH Z Pur  99.00 ¢ CCDF
76.8585 MHz x d5 -26.00 &5 1126318 MHz *dB -26.00 dB
Transmit Freq Error  -178.175 kHz 1M°{§ Transmit Freq Error  -66.220 kHz Po{g
% dB Bandwidth £9.761 MHz E % B Bandwidth 116.768 MHz o
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5.5 GHz
11n HT20 Mid Ch 11n HT20 Mid Ch
Agilent 18:36:45 Jun 29, 2615 L Measure # Agilent 13:58:12 Jun 29, 2015 L Measure
| ] |
Ch Freq 5.58 GHz Trig Free Meas Off Ch Freq 5.58 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I Occupied Bandwidth Averages: 20 I
| Channel Power Channel Power
Ref 26 dBm Atten 24 dB Ref 28 dBm Atten 26 dB
#Peak ] } T Occupied BH #Peak I I I Dccupied BY|
Log [ o Lag & >
10 ! ! 10 - —
dB/ dB/
Offst [ ACP Offst [T [ ACP
11.3 11.3
dB n n dB . .
Multi Carrier| Multi Carrier
Center 5.580 00 GHz Span 50 MHz Power Center 5.580 B0 GHz Span 50 MHz Power
#Res BH 368 kHz #UBH 1.1 MHz  Sweep 1.066 ms (1008 nts) b s #Res BN 360 kHz #UBH 1.1 MHz  Sweep 1066 ms (1089 pts) P s
ower Stat ower Stat
Occupied Bandwidth Occ BH % Pur  99.00 7 CCDF Occupied Bandwidth Occ BH % Pur  99.00 ¥ CCDF
17.8648 MHz x dB -26.00 dB 17.6911 MH=z ® dB -26.80 dB
Transmit Freq Error  -28.066 kHz 1M°{§ Transmit Freq Error  -10.695 kHz ll“lofrg
% dB Bandwidth 39.266 MHz v ¥ ¢B Bandwidth 24.493 MHz v
| |
11n HT40 Mid Ch 11n HT40 Mid Ch
i Agilent 18:42:17  Jun 29, 2915 L Measure Agilent 14:17:56 Jun 29, 26815 L Measure
| ] |
Ch Freq 5.51 GHz Trig Free Meas Off| Ch Freq 5.51 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I Occupied Bandwidth Averages: 20 I
| Channel Power Channel Power
Ref 28 dBm Atten 28 dB Ref 28 dBm Atten 26 dB
#Peak ] ] ] Occupied BH #Peak I I Occupied BH
Log - | } | o Log & | T <
16 18
dB/ 5 < dB/ > €
Offst [ alemmmalmen | Wl — ACP) | ofrsr [ T - ACP
113 | 113 |
B | — & | —

I Multi Carrier, I Multi Carrier
Center 5.510 00 GHz Span 109 MHz Power Center 5510 0@ GHz Span 108 MHz Power
#Res BH 750 kHz #UBH 2.2 MHz  Sweep 1.066 ms (1000 pts) #Res BH 750 kHz #UBH 2.2 MHz  Sweep 1.066 ms (1000 pts)

Power Stat Power Stat
Oceupied Bandwidth Occ BN % Par  99.00 7 CCDF Occupied Bandwidth Occ BW % Pur  93.00 % CCDF
36.132@ MH= * dB -26.00 dB 36.1287 MHz ®dB -26.00 dB
Transmit Freq Error  -26.386 kHz 1M°{§ Transmit Freq Error  -40.891 kHz 1I'10fr§
% dB Bandwidth 49.461 MHz 0 % dB Bandwidth 48.178 MHz i
| |
11ac HT80 Mid Ch 11ac HT80 Mid Ch
Agilent 18:55:13  Jun 29, 2015 L Measure Agilent 14:37:53 Jun 29, 2015 L Measure
| ] |
Ch Freq 5.53 GHz Trig Free Meas Off Ch Freq 5.53 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I Occupied Bandwidth Auverages: 20 I
| Channel Power IChannel Power
Ref 26 dBm Atten 28 dB Ref 28 dBm Atten 20 dB
#Peak ] I Occupied BH #Peak I I Occupied BH
Log ! | Log | !
18 a 19 hd
dB/ dB/ 5 <
Offst > < ACP, Offst | " Y ACP
11.3 [ I 113§
4B | | — dB i A
i i Multi Carrier I Multi Carrier
Center 5,539 B8 Bz oan 200 Mz Power Center 5.530 89 Gllz pan 269 Mz Power
#Res BH 1.6 MHz #UBH 5 MHz Sweep 1.066 ms (1008 pts) #Res BH 1.6 MHz #BH 5 MHz Sweep LOGE ms (1899 pts)
Power Stat Power Stat
Occupied Bandwidth Occ BH % Pur  99.00 7 CCDF Occupied Bandwidth Occ BH Z Pur  99.00 ¢ CCDF
82.1507 MHz x dB -26.00 dB 76.1494 MHz ® dB -26.80 dB
Transmit Freq Error  -4.679 kHz 1M°{§ Transmit Freq Error  -91.426 kHz Po{g
% dB Bandwidth §7.451 MHz E % B Bandwidth $1.703 MHz o
| |

Page 78 of 382

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: 15U21133-E4A

FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

5.8 GHz

11n HT20 Mid Ch 11n HT20 Mid Ch
Agilent 11:21:50 Jun 29, 2615 L Measure # Agilent 13:59:56 Jun 29, 2015 L Measure
| ] |
Ch Freq 5.785 GHz Trig Free Meas Off Ch Freq 5.785 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I Occupied Bandwidth Averages: 20 I
| Channel Power Channel Power
Ref 26 dBm Atten 24 dB Ref 28 dBm Atten 26 dB
#Peak } ] Occupied BH #Peak Dccupied BY|
Lag ! & Lag & ! &
18 14
dB/ dB/
Offst [ K ACP OFfst T P ACP
11.3 11.3
dB n n dB . .
Multi Carrier| Multi Carrier
Center 5.785 00 GHz Span 50 MHz Power Center 5.785 B0 GHz Span 50 MHz Power
#Res BH 368 kHz #UBH 1.1 MHz  Sweep 1.066 ms (1008 nts) b s #Res BN 360 kHz #UBH 1.1 MHz  Sweep 1066 ms (1089 pts) P s
ower Stat ower Stat
Occupied Bandwidth Occ BH % Pur  99.00 7 CCDF Occupied Bandwidth Occ BH % Pur  99.00 ¥ CCDF
17.7406 MHz x dB -26.00 dB 17.6630 MHz ® dB -26.80 dB
Transmit Freq Error  6.484 kHz 1M°{§ Transmit Freq Error  -20.852 kHz ll“lofrg
% dB Bandwidth 24.626 MHz v ¥ ¢B Bandwidth 25.352 MHz v
| |
11n HT40 Mid Ch 11n HT40 Mid Ch
i Agilent 11:35:08 Jun 29, 2915 L Measure Agilent 14:25:19 Jun 29, 2615 L Measure
| ] |
Ch Freq 5.755 GHz Trig Free Meas Off| Ch Freq 5.755 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I Occupied Bandwidth Averages: 20 I
| Channel Power Channel Power
Ref 28 dBm Atten 28 dB Ref 28 dBm Atten 26 dB
#Peak ] Occupied BH #Peak I I I Occupied BH
Log * 1 o Log e
16 18
dB/ EY < a8/ > <
0ffst [ ACP | lafrsr [ T ACP
113 | 113
dB | —— dB ——

I Multi Carrier, Multi Carrier
Center 5.755 00 GHz Span 109 MHz Power Center 5.755 0@ GHz Span 108 MHz Power
#Res BH 750 kHz #UBH 2.2 MHz  Sweep 1.066 ms (1000 pts) #Res BH 750 kHz #UBH 2.2 MHz  Sweep 1.066 ms (1000 pts)

Power Stat Power Stat
Oceupied Bandwidth Occ BN % Par  99.00 7 CCDF Occupied Bandwidth Occ BW % Pur  93.00 % CCDF
36.2176 MH=z * dB -26.00 dB 39,4922 MHz ®dB -26.00 dB
Transmit Freq Error  -15.394 kHz 1M°{§ Transmit Freq Error 42,603 kHz 1I'10fr§
% dB Bandwidth 39.853 MHz 0 % dB Bandwidth 42.796 MHz i
| |
11ac HT80 Mid Ch 11ac HT80 Mid Ch
Agilent 11:50:26 Jun 29, 2015 L Measure Agilent 14:46:93 Jun 29, 2015 L Measure
| ] |
Ch Freq 5.775 GHz Trig Free Meas Off| Ch Freq G5.775 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I Occupied Bandwidth Auverages: 20 I
| Channel Power IChannel Power
Ref 26 dBm Atten 28 dB Ref 28 dBm Atten 20 dB
#Peak ] ] Occupied BH #Peak I I Occupied BH
Log 1 ! Log I ! =
18 © 4 10
dB/ dB/
Offst ACP, OFfst > “— ACP
11.3 11.3 s
dB — B ! —
Multi Carrier } Multi Carrier
Center 5.775 B8 Bz oan 200 Mz Power Center 5.775 80 Gllz pan 269 Mz Power
#Res BH 1.5 MHz #UBH 5 MHz Sweep 1.066 ms (1008 pts) #Res BH 1.5 MHz #BH 5 MHz Sweep LOGE ms (1899 pts)
Power Stat Power Stat
Occupied Bandwidth Occ BH % Pur  99.00 7 CCDF Occupied Bandwidth Occ BH Z Pur  99.00 ¢ CCDF
76.1102 MHz x dB -26.00 dB 76.2757 MHz ® dB -26.80 dB
Transmit Freq Error  18.634 kHz 1M°{§ Transmit Freq Error  -10.326 kHz Po{g
% dB Bandwidth 51.471 MHz E % B Bandwidth $1.393 MHz o
| |
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REPORT NO: 15U21133-E4A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

11.4. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.3 dB (including 10 dB pad and 1.3 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS

11.4.1. 802.11n HT20 MODE IN THE 5.2 GHz BAND
Average Power Results
Channel | Frequency | Chain O |Chain 1| Total
Power [ Power [Power
(MHz) (dBm) | (dBm) | (dBm)

Low 5180 13.20 13.50 | 16.36
Mid 5200 13.80 14.20 | 17.01
High 5240 13.80 14.20 | 17.01
11.4.2. 802.11n HT40 MODE IN THE 5.2 GHz BAND

Average Power Results

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

Low 5190 6.80 7.10 9.96
High 5230 6.80 6.70 9.76
11.4.3. 802.11ac HT80 MODE IN THE 5.2 GHz BAND

Average Power Results

Channel | Frequency | Chain O [Chain 1| Total

Power [ Power [Power
(MHz) (dBm) | (dBm) | (dBm)
Low 5210 6.10 6.20 9.16
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REPORT NO: 15U21133-E4A
FCC ID: 2AES41003

11.4.4.

DATE: AUG 18, 2015

Average Power Results

802.11n HT20 MODE IN THE 5.3 GHz BAND

Channel | Frequency | Chain O

Chain 1| Total
Power | Power |Power
(MHz) (dBm) (dBm) | (dBm)

Low 5260 14.00 14.20 | 17.11

Mid 5300 14.50 14.50 | 17.51

High 5320 12.90 13.00 | 15.96
11.4.5.

Average Power Results

Channel | Frequency | Chain O

Chain 1| Total
Power | Power |Power
(MHz) (dBm) | (dBm) | (dBm)

Low 5270 8.60 8.60 | 11.61
High 5310 9.10 8.90 | 12.01
11.4.6.

Average Power Results

Channel | Frequency | Chain O

Chain 1| Total
Power | Power [Power
(MHz) (dBm) | (dBm) | (dBm)

Low 5290 5.20

5.00 8.11
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REPORT NO: 15U21133-E4A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003
11.4.7. 802.11n HT20 MODE IN THE 5.5 GHz BAND

Average Power Results

Channel | Frequency | Chain O [Chain 1| Total
Power [ Power [Power
(MHz) (dBm) | (dBm) | (dBm)
Low 5500 12.70 12.70 | 15.71
Mid 5580 15.30 14.70 | 18.02
High 5700 9.10 9.70 12.42
11.4.8. 802.11n HT40 MODE IN THE 5.5 GHz BAND
Average Power Results
Channel | Frequency | Chain 0 [Chain 1| Total
Power [ Power [Power
(MHz) (dBm) | (dBm) | (dBm)
Low 5510 8.20 8.70 11.47
Mid 5550 14.60 14.60 | 17.61
High 5670 11.70 11.50 | 14.61
11.4.9.

802.11ac HT80 MODE IN THE 5.5 GHz BAND

Average Power Results

Channel | Frequency | Chain O [Chain 1| Total
Power [ Power [Power
(MHz) (dBm) | (dBm) | (dBm)
Low 5530 5.90 6.20 9.06
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REPORT NO: 15U21133-E4A
FCC ID: 2AES41003

11.4.10. 802.11n HT20 MODE IN THE 5.8 GHz BAND

Average Power Results

DATE: AUG 18, 2015
IC ID: 20207-1003

Channel | Frequency | Chain O [Chain 1| Total

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

Low 5745 12.70 12.80 | 15.76

Mid 5785 14.20 14.50 | 17.36

High 5825 11.90 11.70 | 14.81
11.4.11.

802.11n HT40 MODE IN THE 5.8 GHz BAND

Average Power Results
Channel | Frequency | Chain O

Chain 1| Total
Power | Power [Power
(MHz) (dBm) | (dBm) | (dBm)

Low 5755 8.20 8.90 | 11.57
High 5795 13.40 | 13.30 | 16.36
11.4.12.

802.11ac HT80 MODE IN THE 5.8 GHz BAND

Average Power Results

Channel | Frequency | Chain 0 [Chain 1| Total

Power | Power |Power
(MHz) (dBm) (dBm) | (dBm)
Low 5775 4.30 5.10 7.73
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REPORT NO: 15U21133-E4A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

11.5. OUTPUT POWER AND PPSD

LIMITS

FCC 8§815.407 (a) (1) (2) (3)

For the band 5.15-5.25 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB emission
bandwidth in MHz. In addition, the peak power spectral density shall not exceed 4 dBm in any 1-MHz
band. If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum
conducted output power and the peak power spectral density shall be reduced by the amount in dB that
the directional gain of the antenna exceeds 6 dBi.

For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output power over the
frequency bands 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 megahertz. In addition, the maximum power spectral density shall not
exceed 11 dBm in any 1 megahertz 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.

For the 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.

RSS-247

Band 5150-5250 MHz:

The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log;oB, dBm, whichever power is
less. B is the 99% emission bandwidth in megahertz. The e.i.r.p. spectral density shall not
exceed 10 dBm in any 1.0 MHz band.

Band 5250-5350 MHz:

The maximum conducted output power shall not exceed 250 mW or 11 + 10 log10B, dBm, whichever is
less. The power spectral density shall not exceed 11 dBm in any 1.0 MHz band.

The maximum e.i.r.p. shall not exceed 1.0 W or 17 + 10 log10B, dBm, whichever is less. B is the 99%
emission bandwidth in megahertz. Note that devices with a maximum e.i.r.p. greater than 500 mW shall
implement TPC in order to have the capability to operate at least 6 dB below the maximum permitted
e.i.r.p.of 1 W.

Bands 5470-5600 MHz and 5650-5725 MHz:

The maximum conducted output power shall not exceed 250 mW or 11 + 10 log10B, dBm, whichever is
less. The power spectral density shall not exceed 11 dBm in any 1.0 MHz band.

The maximum e.i.r.p. shall not exceed 1.0 W or 17 + 10 log10B, dBm, whichever is less. B is the 99%
emission bandwidth in megahertz. Note that devices with a maximum e.i.r.p. greater than 500 mW shall
implement TPC in order to have the capability to operate at least 6 dB below the maximum permitted
e.irp.of 1 W.

Band 5725-5850 MHz:

The maximum conducted output power shall not exceed 1 W. The power spectral density
shall not exceed 30 dBm in any 500 kHz band. If transmitting antennas of directional gain
greater than 6 dBiare used, both the maximum conducted output power and the power
spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi. However, fixedpoint-to-point 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™°3 systems, omnidirectional applications and
multiple collocated transmitters transmitting the same information.
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DIRECTIONAL ANTENNA GAIN

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

Chain O | Chain 1 | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
4.30 3.90 4.10

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

Chain O | Chain 1 | Correlated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
4.30 3.90 7.11

Test Methodology

Page 85 of 382

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: 15U21133-E4A
FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

RESULTS
11.5.1. 802.11n HT20 MODE IN THE 5.2 GHz BAND
Bandwidth and Antenna Gain
Channel [ Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
(MHz) (MHz) (MHz) (dBi) (dBi)
Low 5180 19.80 | 17.7000 4.10 7.11
Mid 5200 20.80 | 17.7000 4.10 7.11
High 5240 19.90 | 17.7000 4.10 7.11
Limits
Channel | Frequency FCC IC Max Power FCC IC PPSD
Power EIRP IC Limit PPSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm) [ (dBm)
Low 5180 23.97 22.48 18.38 18.38 9.89 10.00 2.89
Mid 5200 24.00 22.48 18.38 18.38 9.89 10.00 2.89
High 5240 23.99 22.48 18.38 18.38 9.89 10.00 2.89
Duty Cycle CF (dB)| 0.00 [Included in Calculations of Corr'd Power & PPSD
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 5180 11.03 10.75 13.90 18.38 -4.48
Mid 5200 9.10 11.83 13.69 18.38 -4.69
High 5240 8.82 11.83 13.59 18.38 -4.79
PPSD Results
Channel | Frequency | Chain O | Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 -0.27 -0.52 2.62 2.89 -0.27
Mid 5200 -2.13 0.49 2.38 2.89 -0.51
High 5240 -2.53 0.56 2.30 2.89 -0.59
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11.5.2.

Bandwidth and Antenna Gain

802.11n HT40 MODE IN THE 5.2 GHz BAND

Channel | Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
(MHz) (MHz) (MHz) (dBi) (dBi)
Low 5190 40.20 36.1000 4.10 7.11
High 5230 40.10 36.2000 4.10 7.11
Limits
Channel | Frequency FCC IC Max Power FCC IC PPSD
Power EIRP IC Limit PPSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm) [ (dBm)
Low 5190 24.00 23.00 18.90 18.90 9.89 10.00 2.89
High 5230 24.00 23.00 18.90 18.90 9.89 10.00 2.89
Duty Cycle CF (dB)| 0.80 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain O | Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5190 6.21 6.62 10.23 18.90 -8.67
High 5230 6.37 6.22 10.11 18.90 -8.79
PPSD Results
Channel | Frequency | Chain 0 | Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5190 -7.99 -7.72 -4.04 2.89 -6.93
High 5230 -7.92 -8.10 -4.20 2.89 -7.09
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11.5.3. 802.11ac HT80 MODE IN THE 5.2 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
(MHz) (MHz) (MHz) (dBi) (dBi)
Low 5210 81.10 75.9000 4.10 7.11
Limits
Channel | Frequency FCC IC Max Power FCC IC PPSD
Power EIRP IC Limit PPSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm) | (dBm)
Low 5210 24.00 23.00 18.90 18.90 9.89 10.00 2.89
Duty Cycle CF (dB)| 1.02 |[Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain O | Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5210 5.04 3.98 8.57 18.90 -10.33
PPSD Results
Channel | Frequency | Chain O | Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5210 -13.07 -12.52 -8.76 2.89 -11.65
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11.5.2. 802.11n HT20 MODE IN THE 5.3 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional |Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
(MHz) (MHz) (MHz) (dBi) (dBi)
Low 5260 22.40 17.8000 4.10 7.11
Mid 5300 23.90 17.7000 4.10 7.11
High 5320 19.70 17.7000 4.10 7.11
Limits
Channel | Frequency FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm) | (dBm)
Low 5260 24.00 23.50 29.50 23.50 9.89 11.00 9.89
Mid 5300 24.00 23.48 29.48 23.48 9.89 11.00 9.89
High 5320 23.94 23.48 29.48 23.48 9.89 11.00 9.89
Duty Cycle CF (dB)| 0.00 |Included in Calculations of Corr'd Power & PPSD
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 5260 14.57 14.82 17.70 23.50 -5.80
Mid 5300 14.75 15.04 17.91 23.48 -5.57
High 5320 13.22 13.42 16.33 23.48 -7.15
PPSD Results
Channel | Frequency | Chain 0 | Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 3.15 3.45 6.31 9.89 -3.58
Mid 5300 3.35 3.67 6.52 9.89 -3.37
High 5320 1.87 2.04 4.97 9.89 -4.92
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11.5.8.

802.11n HT40 MODE IN THE 5.3 GHz BAND

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional |Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
(MHz) (MHz) (MHz) (dBi) (dBi)
Low 5270 40.10 | 36.1000 4.10 7.11
High 5310 39.70 36.1000 4.10 7.11
Limits
Channel | Frequency FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm) | (dBm)
Low 5270 24.00 24.00 30.00 24.00 9.89 11.00 9.89
High 5310 24.00 24.00 30.00 24.00 9.89 11.00 9.89
Duty Cycle CF (dB)| 0.80 [Included in Calculations of Corr'd Power & PPSD
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 5270 7.76 8.16 11.77 24.00 -12.23
High 5310 8.80 8.43 12.43 24.00 -11.57
PPSD Results
Channel | Frequency | Chain 0 | Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5270 -6.22 -6.10 -2.35 9.89 -12.24
High 5310 -5.41 -5.88 -1.83 9.89 -11.72
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11.5.4.

Bandwidth and Antenna Gain

802.11ac HT80 MODE IN THE 5.3 GHz BAND

Channel | Frequency Min Min Directional |Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
(MHz) (MHz) (MHz) (dBi) (dBi)
Low 5290 81.00 | 76.1000 4.10 7.11
Limits
Channel | Frequency FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm) | (dBm)
Low 5290 24.00 24.00 30.00 24.00 9.89 11.00 9.89
Duty Cycle CF (dB)| 1.02 [Included in Calculations of Corr'd Power & PPSD
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 5290 4.52 0.89 7.10 24.00 -16.90
PPSD Results
Channel | Frequency | Chain 0 | Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5290 -13.21 -17.08 -10.70 9.89 -20.59
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11.5.6. 802.11n HT20 MODE IN THE 5.5 GHz BAND

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional |Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
(MHz) (MHz) (MHz) (dBi) (dBi)
Low 5500 19.90 17.7000 4.10 7.11
Mid 5580 25.70 | 17.7000 4.10 7.11
High 5700 19.80 17.7000 4.10 7.11
Limits
Channel | Frequency | FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm) [ (dBm)
Low 5500 23.99 23.48 29.48 23.48 9.89 11.00 9.89
Mid 5580 24.00 23.48 29.48 23.48 9.89 11.00 9.89
High 5700 23.97 23.48 29.48 23.48 9.89 11.00 9.89

Duty Cycle CF (dB)[ 0.00

Included in Calculations of Corr'd Power & PPSD

Output Power Results
Channel | Frequency | Chain O [ Chain 1

Total Power Power
Meas Meas Corr'd Limit Margin
Power Power

Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 13.51 13.86 16.70 23.48 -6.78
Mid 5580 15.62 15.45 18.55 23.48 -4.93
High 5700 9.31 10.03 12.69 23.48 -10.79
PPSD Results
Channel | Frequency | Chain O [ Chain 1 Total PPSD PPSD

Meas Meas Corr'd

Limit Margin
PPSD PPSD PPSD

(MHz) @Bm) | @Bm) (dBm) (dBm) (dB)
Low 5500 2.22 2.50 5.37 9.89 -4.52
Mid 5580 4.31 4.05 7.19 9.89 2.70
High 5700 2.07 | -1.32 1.33 9.89 -8.56
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11.5.7.

Bandwidth and Antenna Gain

802.11n HT40 MODE IN THE 5.5 GHz BAND

Channel | Frequency Min Min Directional |Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
(MHz) (MHz) (MHz) (dBi) (dBi)
Low 5510 39.80 | 36.1000 4.10 7.11
Mid 5550 44.40 36.2000 4.10 7.11
High 5670 40.20 | 36.1000 4.10 7.11
Limits
Channel | Frequency FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) [ (dBm) | (dBm)
Low 5510 24.00 24.00 30.00 24.00 9.89 | 11.00 9.89
Mid 5550 24.00 24.00 30.00 24.00 9.89 | 11.00 9.89
High 5670 24.00 24.00 30.00 24.00 9.89 | 11.00 9.89
Duty Cycle CF (dB)| 0.80 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain O [ Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5510 7.57 8.62 11.94 24.00 -12.06
Mid 5550 14.67 14.45 18.37 24.00 -5.63
High 5670 11.90 11.57 15.54 24.00 -8.46
PPSD Results
Channel | Frequency | Chain O | Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5510 -6.77 -5.49 -2.27 9.89 -12.16
Mid 5550 0.36 0.40 4.19 9.89 -5.70
High 5670 -2.17 -2.72 1.37 9.89 -8.52
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11.5.8. 802.11ac HT80 MODE IN THE 5.5 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional |Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
(MHz) (MHz) (MHz) (dBi) (dBi)
Low 5530 81.40 | 76.1000 4.10 7.11
Limits
Channel | Frequency FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD | PSD | Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm) | (dBm)
Low 5530 24.00 24.00 30.00 24.00 9.89 | 11.00 9.89
Duty Cycle CF (dB)| 1.02 |Inc|uded in Calculations of Corr'd Power & PPSD |
Output Power Results
Channel | Frequency | Chain O [ Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5530 3.95 4.61 8.32 24.00 -15.68
PPSD Results
Channel | Frequency | Chain O [ Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5530 -14.19 -12.98 -9.51 9.89 -19.40
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11.5.10.

Bandwidth and Antenna Gain

802.11n HT20 MODE IN THE 5.8 GHz BAND

Channel | Frequency Min Min Directional |Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
(MHz) (MHz) (MHz) (dBi) (dBi)
Low 5745 19.70 17.7000 4.10 7.11
Mid 5785 20.00 17.7000 4.10 7.11
High 5825 19.80 | 17.7000 4.10 7.11
Limits
Channel | Frequency FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm) | (dBm)
Low 5745 29.94 29.48 35.48 29.48 28.89 17.00 17.00
Mid 5785 30.00 29.48 35.48 29.48 28.89 | 17.00 | 17.00
High 5825 29.97 29.48 35.48 29.48 28.89 | 17.00 | 17.00
Duty Cycle CF (dB)| 0.00 |Included in Calculations of Corr'd Power & PPSD
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 5745 13.03 13.64 16.36 29.48 -13.12
Mid 5785 14.63 14.47 17.56 29.48 -11.92
High 5825 12.41 12.23 15.33 29.48 -14.15
PPSD Results
Channel | Frequency | Chain 0 | Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5745 -1.05 -0.48 2.26 17.00 -14.74
Mid 5785 0.43 0.39 3.42 17.00 -13.58
High 5825 -1.67 -1.89 1.23 17.00 -15.77

Page 95 of 382

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: 15U21133-E4A
FCC ID: 2AES41003

DATE: AUG 18, 2015

IC ID: 20207-1003

11.5.11. 802.11n HT40 MODE IN THE 5.8 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional |Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
(MHz) (MHz) (MHz) (dBi) (dBi)
Low 5755 40.0 36.2000 4.10 7.11
High 5795 40.5 36.1000 4.10 7.11
Limits
Channel | Frequency FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) [ (dBm) | (dBm)
Low 5755 30.00 30.00 36.00 30.00 30.00 | 17.00 | 17.00
High 5795 30.00 30.00 36.00 30.00 30.00 | 17.00 | 17.00
Duty Cycle CF (dB)| 0.80 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain O [ Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5755 7.23 7.85 11.36 30.00 -18.64
High 5795 12.54 13.24 16.71 30.00 -13.29
PPSD Results
Channel | Frequency | Chain O | Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5755 -9.68 -8.93 -5.48 17.00 -22.48
High 5795 -3.98 -3.43 0.11 17.00 -16.89
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11.5.12. 802.11ac HT80 MODE IN THE 5.8 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional |Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
(MHz) (MHz) (MHz) (dBi) (dBi)
Low 5775 81.50 76.1000 4.10 7.11
Limits
Channel | Frequency FCC IC IC Power FCC IC PPSD
Power Power EIRP Limit PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) [ (dBm) | (dBm)
Low 5775 30.00 30.00 36.00 30.00 30.00 | 17.00 | 17.00
Duty Cycle CF (dB)| 1.02 |Inc|uded in Calculations of Corr'd Power & PPSD |
Output Power Results
Channel | Frequency | Chain O [ Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5775 2.88 3.40 7.18 30.00 -22.82
PPSD Results
Channel | Frequency | Chain O | Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5775 -17.57 -16.93 -13.21 17.00 -30.21
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11.5.13.

OUTPUT POWER AND PPSD PLOTS

5.2 GHz

CHAIN O CHAIN 1

11n HT20 Mid Ch 11n HT20 Mid Ch
L " o ) = v ; e
enter Freq 5.200000000 GHz | EAvg Type: RMIS Frequency enter Freq 5.200000000 GHz . vy Type: RMS Frequency
BHO: Fast —== Trig: Fres Run AvglHold: 100100 PO Fasi —== Trig:Fras Run AvglHold: 1001100
IF GainiL ow Asten: 16 dB Auto Tunel IFGain:Law Atten: 18 dB Auto Tune
MKr2 5.197 35 GHzZ uto MKkr2 5.198 10 GHZ
Ref Offset 14.16 dB . e Ref Offset 12.9 dB o -
10 dBai Ref 20.00 dBm -2.128 dBm) 10 g Ref 20.00 dBm 0.487 dBm
% -
‘ Center Freq & 4 T Center Freq|
5 200000000 GHz| LA + T T 5200000000 GHz|
StartFreq| startFreq|
5175000000 GHz| 5.175000000 GHz|
Stop Freq| Stop Freq
5.225000000 GHz| 5225000000 GHz|
‘Center 5.20000 GHz Span 50.00 MHz CF Stey ‘Center 5.20000 GHz Span 50.00 MHz CF Stej
#Res BW 1.0 MHz #VBW 3.0 MHz" Sweep 20.0 ms (1001 pt5) | 5 go0000 Wi [#Res BW 1.0 MHz #VBW 3.0 MHZ" Sweep 20.0 ms (1001 pts) 5000000 MI LY
0 T I L Man 0 [ ruuion T e oo Man
1 N f 6200 00 GHz 4568 dBm  Eand Power 2628 MHz 9.109 dBm 1 f 520000 GHz A1.732dBm  EBand Poveer 20.83 MHz 11843 dBm
= f 5.197 35 GHz 2128 dBm [ 2 f 5.198 10 GHz 0487 dBm
2 Freq Offset| 4 Freq Offset
S 0 Hl 5 0 Hz|
] 1]
T 7
8 8
9 8
10 10
" "
12 12
s [ s ysans
11n HT40 Mid Ch 11n HT40 Mid Ch
3 Agilent 09:40-46 Jun 29, 2015 R T |Freg/Channel i Agilent 14:09:32 Jun 29, 2015 R T |FregiChannel
A Mikr1 404 MHz Certer F A Mki1 402 MHz Corter £
Rel 20 dB Atten 20 dB Band Pwi 6209 dB erier Freq Rel 20 dB Atten 20 dB Band Pur 6 618 dBi erier Freg
. T el e | 513000000 GHz . L el e T || 513000000 GHz
g #Avg
Log Log
10 Stait Freq 10 Staint Freq
dB/ 2 514000000 GHz dB/ 0 514000000 GHz
Ofist i \‘\ Ofist i \\
13 13
dB b Stop Freg dB > Slop Freq
—~ 5 24000000 GHz ~ N 5 24000000 GHz
— CF Step — — CF Step
10.0000000 MHz 10.0000000 MHz
#PAvg Auto % #PAvg Auto E
Center 5.190 0 GHz Span 100 MHz F Citset Center 5.180 0 GHz Span 100 MHz F Offset
#Res BW 1 MHz AVBW 3 MHz Sweep 20 ms (1001 pts)_|[ uu’z?u%uuu 5:Z #Res BW 1 MHz HVBW 3 MHz Sweep 20 ms (1001 pts) || uurueucéuuusrfz
Maiber Tiace Type X Axis Amplilude B Maiber Tisce Type X Axis Amglitude 3
1R 1) Fieq 5.188 8 GHz 1R n Fieg 6.169 8 GHz -37.72 dBm
14 1y Fizg 40.4 MHz 14 i Figq 40.2 MHz .62 dBm :
z 1) Fieq £.195 3 GHz OHS\gﬂﬂlTraC_é(j 2 ") Fieq 51851 GHz -7.72 dBm OHSIQHE‘TraCQkf
11ac HT80 Mid Ch 11ac HT80 Mid Ch
i Agilent 095559 Jun 29 2015 R T |Freg/Channel o Agilent 143402 Jun 29, 2015 R T [Freg/Channel
A Mki1 81.7 MHz cerler F A MkiT 81.1 MHz Corter F
Rel 20 dB Atten 20 dB Band Pwi_ 5.044 B erier Freq Rel 20 dB Atten 20 dB Band Pwi__3.980 dBi erier Freg
N i en ane Tt Ml = 21000000 GHz : u en and T Tl 521000000 GHz
iivg AAvg
Log Log
10 - Stait Freq 10 2 Start Freq
dB/ & 511000000 GHz dB/ 511000000 GHz
Oftst [ ) Ofist i— ]
1.3 13
4B N r Stop Freq dB 7 I Stop Freq
£.31000000 GHz 531000000 GHz
T 1 - CF Step e I e R CF Slep
20.0000000 MHz 20.0000000 MHz
#PAvg Auto Man #PAvg Auto Man
Center 5.210 0 GHz Span 200 MHz I3 Citset Center 5.210 0 GHz Span 200 MHz 2 Oifset
#Res BW 1 MHz #UBW 3 MHz Sweep 20 ms (1001 pts) || =3 ST 4Res BW 1 MHz #VBW 3 MHz Sweep 20 ms {1001 pis) || o o= ST
Maiber Trace Type X Axis Amplitude B Marber Tisce Type X Axiz Amglilude B
1R 1) Fieq £.1€8 2 GHz -44.78 dBm 1R Fieq 5163 4 GHz -42.15 dEm
14 (1)) Fieq 81.7 MHz £.04 dEm 1A Fieg 81.1 MHz 2.98 dBm H
2 (] Fieq £.205 8 GHz -13.07 dBm Oﬂs\gﬂalTraC_é(:! 2 Fieg §173 0 GHz -12.62 dBm OnSIQHa‘Tracgkf
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5.3 GHz

CHAIN O

CHAIN 1

11n HT20 Mid Ch 11n HT20 Mid Ch
Agilent 10:11°55 Jun 29, 2015 R T |Freg/Channel i Agilent 13:44:51 Jun 29, 2015 R T |FregiChannel
A Mki1 31.67 MHz cerler F A MkiT 20.90 MHz Certer F
Rel 20 dB Atten 20 dB Band Pwi_14.749 dB erler Freq Rel 20 dB Atten 20 dB Band Pwi_ 15.037 dB erier Freqg
g = S = || 530000000 GHz g [ S Lo = || 530000000 Gz
Log ; Log é
10 Stait Freq 10 Start Freq
dB/ 5 27500000 GHz dB/ 5 27500000 GHz
Ofist . . Ofist a3 :
1.3 9| o 13
B [ Siop Freqg dB Slop Freq
£.32500000 GHz 532500000 GHz
CF Step CF Step
£.00000000 MHz 5.00000000 MHz
#PAvg Auto @ #PAvg Auto E
Center 5.300 00 GHz Span 50 MHz I3 Citset Center 5.300 00 GHz Span 50 MHz 2 Offset
#Res BW 1 MHz #UBW 3 MHz Sweep 20 ms (1001 pts) || | =3 HSET 4Res BW 1 MHz #VBW 3 MHz Sweep 20 ms {1001 pis) || o o= IS
Maiber Tiace Type X Axis Amplilude. B Maiber Tisce Type Amglitude B
1R Fieq 5.284 1€ GHz -27.24 dBm 1R ") Fieq -24.55 dEm
1A Fieq 21.67 MHz 14,75 dBm 1A ") Fieq 1£.04 dEm H
2 Fieq 5.297 80 GHz 3.36 dBm OHS\gHa|TraCé(.f 2 R} Fieg 387 dBm OnSIQHa‘TraCCkf
11n HT40 Mid Ch 11n HT40 Mid Ch
i~ Agilenf 10:18:23 Jun 29, 2015 R T |FregChannel Agilent 14:14:26 Jun 29, 2015 R T |FregChannel
A Mikr1 407 MHz Certer F A Mki1 401 MHz Certer F
erter Fieq erter Freg
Rel 20 dBm Atten 20 dB Band Pwr_ 7.769 dBm Rel 20 dBm Atien 20 dB Band Pwr__ 8.156 dBm
ihvg 5 27000000 GHz 4t 5 27000000 GHz
Log Log
10 S Stait Freg 0 > Stail Freq
dB/ £.22000000 GHz dB/ 522000000 GHz
Ofist Ofist
13 13 {
a8 y Stop Freq a8 ¥ Stop Freq
5 32000000 GHz 5 32000000 GHz
CF Siep CF Step
10.0000000 MHz 10.0000000 MHz
#PAvg Auto Man #PAvg Auto Man
Center 5.270 0 GHz Span 100 MHz E Cifset Center 5.270 0 GHz Span 100 MHz E Gfset
#Res BW 1 MHz #VBW 3 MHz Sweep 20 ms (1001 pts) || uurz?u%uuu Sflz #Res BW 1 MHz HVBW 3 MHz Sweep 20 ms {1001 p13) | uurueu%uuuslfz
Matkar Type X Axiz Amglifude ) Manier Tisce Type X Axiz Amglitude )
iR Fieq £.248 7 GHz -38.17 dBm 1R 1 Fieg 5243 8 GHz -35.61 dBm
1A Fieq 40.7 MHz 7.76 dBm 14 Fieg 40.1 MHz 8.16 dBm
2 Fieq £.265 0 GHz -€.22 dBm Oﬂs‘gnal T!’acé(f 2 1 Fieg 52745 GHz -8.10 dBm OHSIQHa‘ Tracé(f
11ac HT80 Mid Ch 11ac HT80 Mid Ch
t Agilent 10:22:59 Jun 29, 2015 L Freq/Channel i Agllent 14:36:43 Jun 29, 2015 R T |FregChannel
Mkr2 5.256 @ GHz Center F A M1 81.0 MHz
Ref 20 dBm Atten 20 dB Band Pur 4.526 dim |[ . G8Nter Freq Rel 20 dBm Atten 20 dB Band Pwr 0.893 dBm Certer Freq
5.2 Bz, 529000000 GHz
#Avg AN
Log Log
16 2 StartFreq 10 Stait Freq
dB/ 5.1 GHz dB/ 5.19000000 GHz
0ffst Oftst <
11.3 113
a4 Stop Freq dB Siop Freq
1R L GHz y 5.39000000 GHz
CF Step CF Step
WPhiva 20.00090088 MHz .. 200000000 MHz
]
Autn Man| 9 Auto Man
Center 5.298 @ GHz Span 268 MHz Center 5.290 0 GHz Span 200 MHz
Freq Offset P
#Res BH 1 MHz BN 3 HHz Sween 20 ms (1001 prs) f| o PTST SR | Lipes Bw 1 iz AVBWY 3 MHz Sweep 20 ms (1001 prgy || , F1e9 Clfset
Marker  Trace Type X Axiz Anplitude i Marier Tiace Type X Axis Amplitude )
1R & Freq 5.240 3 GHz -44.53 dn " n Fieq 52495 GHz 47,47 dBm
1a 1) Freq 81.4 MHz 4.52 dBm i 1A ) Fieg £1.0 MHz 0.83 dBm 1
2 (e8] Freq 5.256 8 GHz -13.21 dBm on Signal Tragfl)(( 2 "y Fisg £.287 0 GHz -17.08 dBm OHS@E‘ Tracé(f
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5.5 GHz

CHAIN O

CHAIN 1

11n HT20 Mid Ch

11n HT20 Mid Ch

Agilent 10:39-12 Jun 29, 2015 R T |Freg/Channel i Agilent 13:52:04 Jun 29, 2015 R T |FregiChannel
A Mkl 30.66 MHz AMKki1 25.61 MHz
Certer Freq Certer Freq
Rel 20 dB Atten 20 dB Band Pwr_15.624 dB Rel 20 dB Atten 20 dB Band Pwi_ 15.450 dB
g = S = || 558000000 GHz g [ S Lo = || 558000000 Gz
Log ; Log 2
10 Stait Freq 10 Start Freq
dB/ 5 55500000 GHz dB/ 5 56500000 GHz
Ofist ES : Ofist 1 2
1.3 13 & o
B — Siop Freqg dB Slop Freq
5.60500000 GHz 560500000 GHz
CF Step CF Step
5.00000000 MHz 5.00000000 MHz
#PAvg Auto @ #PAvg Auto E
Center 5.580 00 GHz Span 50 MHz I3 Citset Center 5.580 00 GHz Span 50 MHz 2 Offset
#Res BW 1 MHz #UBW 3 MHz Sweep 20 ms (1001 pts) || | =3 HSET 4Res BW 1 MHz #VBW 3 MHz Sweep 20 ms {1001 pis) || o o= IS
Maiber Tiace Type X Axis Amplilude. B Maiber Tisce Type X Axis Amglitude B
1R Fieq 556472 GHz -25.41 dBm 1R ") Fieq £.567 20 GHz -27.1€ dEm
1A Fieq 230.5€ MHz 15.62 dBm 1A ") Fieq 25.81 MHz 1£.45 dEm H
2 Fieq 5682 £ GHz 4.31dBm Oﬂs‘g”alTraC_é(:!, 2 R} Fieg E.577 85 GHz 408 dBm OnSIgﬂa\Trankf
11n HT40 Mid Ch 11n HT40 Mid Ch
i+ Agilenf 10:44:09 Jun 29, 2015 R T |FregChannel Agilent 14:19:11 Jun 29, 2015 R T |FregChannel
A Mki1 403 MHz AMki1 39.90 MHz
Certer Freq Certer Freq
?jngU dBm Atten 20 dB Band Pwr__ 7.574 dBm 5 61000000 GHr E::QZU dBm Atien 20 dB Band Pwr_ 8.618 dBm 5 51000000 GHz
Log Log
10 s Stant Freg 10 Start Freg
dB/ 5.46000000 GHz dB/ 5.48500000 GHz
Ofist Ofist
13 | 13 1
a8 F Stop Freq a8 v Stop Freq
5 56000000 GHz 5 53500000 GHz
CF Siep CF Step
100000000 MHz 500000000 MHz
#PAvg Auto Man #PAvg Auto Man
Center 5.510 0 GHz Span 100 MHz E Cifset Center 5.510 00 GHz Span 50 MHz E Gfset
#Res BW 1 MHz #VBW 3 MHz Sweep 20 ms (1001 pts) || uurz?u%uuu Sflz #Res BW 1 MHz HVBW 3 MHz Sweep 20 ms {1001 p13) || uurueu%uuuslfz
Matkar Type X Axiz Amglifude ) Manier Tisce Type X Axiz Amglitude )
iR Fieq £.488 8 GHz -35.24 dBm 1R 1 Fieg £.480 05 GHz -33.83 dBm
1A Fieq 40.2 MHz 7.57 dBm 14 Fieg 882 dBm
2 Fieq £.504 @ GHz -€.77 dEm Oﬂs‘gnal—”acgf 2 1 Fieg -5.49 dBm OHSIQHa‘Tracgkf
11ac HT80 Mid Ch 11ac HT80 Mid Ch
 Aglent 10'56:25 Jun 29, 2015 R T |Freg/Channel i Agilent 14:39:05 Jun 29, 2015 R T |FregiChannel
A Mkl 81.4 MHz A Mkl 80.8 MHz
Cerier Freq Certer Freq
Rel 20 dB Atten 20 dB Band Pwi_ 3.950 dB Rel 20 dB Atten 20 dB Band Pwi 4614 dB
. T el e || 553000000 GHz . L el e T || 553000000 GHz
&g A4
Log Log
10 " Stait Freg 10 2 Stant Freq
dB/ = 543000000 GHz dB/ 543000000 GHz
Oflst Ofist
1.3 13
dB Siop Freg dB = L Stop Freq
z : 5.63000000 GHz 5.63000000 GHz
CF Step CF Step
200000000 MHz 200000000 MHz
#PAvg 0 @ #PAvg Auto E
Center 5.530 0 GHz Span 200 MHz F Citset Center 5.530 0 GHz Span 200 MHz F Offset
#Res BW 1 MHz #VBW 3 MHz Sweep 20 ms (1001 pts) || o 1€8 -HSEL #Res BW 1 MHz HVBW 3 MHz Sweep 20 ms (1001 pts) || o o1& ISEL
Maiber Tiace Type X Axis Amplilude. B Maiber Tisce Type X Axis Amglitude B
1R Fieq £.488 3 GHz -45 €8 dBm 1R R} Fieg 5488 € GHz -41.22 dBm
13 Fieq 81.4 MHz 295 dEm S\gﬂﬂlTraCk 1£ H; Fieq 80.8 MHz j!i dBm Sigﬂa‘TfﬂCk
-3 Fleg  EE: € GHz 14,18 dBm on o 2 ") Fisg £.4528 GHz -12.38 dBm on cf
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5.8 GHz
11n HT20 Mid Ch 11n HT20 Mid Ch
Agilent 11:25:23 Jun 29, 2015 L Freq/Channel # Agilent 14:01:48 Jun 29, 2615 L Freq/Channel
Mkre S5.787 88 GHz| Center Freq Mkr2 5.787 58 GHz| Center Freq
55392@ dBm Atten 26 dB 8.430 dBm 578500000 Gl 5’31192@ dBm Atten 29 dB 9.387 dBm 576500000 Ol
Log 2 Log 2
18 — oL Start Freq i - — 2 Start Freq
dB/ 5.76080006 GHz dB/ 5.7 GHz
0ffst - . Dffst o4
i%ﬁ = < Stop Freq }jég Stop Freq
581089088 GHz || 5.81896090 GHz
CF Step CF Step|
500080008 MHz 5.00800000 MHz
#PAvg @ Man #PAvg @ Man
Center 5.785 B0 GHz Span 58 MHz Center 5.785 80 GHz Span 58 MHz
#Res BH 510 kiiz WEH LS Mz Sweep 20 ms (1001 nts) | Freq OffE‘H’; #Res BH 510 kiz AUBH 1S MHz  Sweep 20 ms (1001 prs) f| Freq Offsﬁs
Marker  Trace Type X Axiz Anplitude i Marker  Trace Type % fixis Amplitude )
1R 1) Freq 5.768 88 GHz -368.71 dBm 1R (5] Freqg 5.774 99 GHz -26.36 dBm
1, 1) F 32.24 MH: 14.68 dB i 1 (e8] Fi 28.83 MH; 14,48 dBi i
: o Frea 5,737 20 GH 2,43 den UnS|gnaI Trag{lﬁ : i Fraq 5.787 52 6its 839 dm Signal Tra[c]:fl;

On

11n HT40 Mid Ch

11n HT40 Mid Ch

Agilent 11:33:56 Jun 29, 2015 L Freq/Channel Agilent 14:26:52  Jun 29, 2015 L Freq/Channel
Pz 5.759 9 Gzl Freq Mkr2 5.759 8 Grzl Freq
55392@ dBm Atten 20 dB -9.676 dBm © 7500000 GHe 53\?@2@ dBm Atten 28 dB -5.932 dBm 575500000 GHa
Log Log
18 2 StartFreq 1 Start Freq
dB/ & 5.79589008 GHz dB/ — 2 579560808 GHz
Offst Offst
iég 14 Stop Freq éés 1k Stop Freq
5.80508000 GHz 5.88500600 GHZ
- CF Step ~ CF Step
16.0060008 MHz 10.0060806 HMHz
#PAva M Man #PRug Lm Hanl
Center 5.755 @ GHz Span 180 MHz Center 5.755 @ GHz Span 108 MHz
#Res BH 510 kHz WBM LS MHz  Sween 20 ms (1001 pts) | o Freq mfsﬁ: WRes BH 518 kHz ABW 15 MMz Sweep 28 ms (1001 prst | o Freq Uffsﬁg
Marker  Trace Type W Axis Amplitude ) Marker  Trace Type W Axis Anplitude )
1R 1) Fregq 5.734 9 GHz -39.72 dBm iR (8] Freg 5.735 B GHz -38.45 dBm
1 (&8 F 48.2 MH 6.82 dB: i 1 (&) Fi 48.8 MH 7.87 dB i
2ﬂ 1y F:g E.759 9 EH; -8.68 dB: on SIQHaI Tragfkf ; 1y FZE 5.758 8 EH; -8.93 dE:: on SIgnaI Tra[(]:flé
| |
11ac HT80 Mid Ch 11ac HT80 Mid Ch
¢ Agilent 11:52:33 Jun 29, 2015 L Freq/Channel # Agilent 14:41:56 Jun 29, 2015 L Freq/Channel
Mkrz 5.811 4 GHz Center Fregq Mkr2 5.810 4 GHz Center Freq
Ref 28 dBm Atten 28 dB -17.578 dBm Ref 26 dBm Atten 28 dB -16.927 dBm
shva 5.77508000 GHz *vg 5.77560000 GHz
Log Log
18 Start Freq 16 Start Freq
dB/ 567500008 GHz 48/ 557500000 GHz
0ffst © Offst 2
éé’a Stop Freq éés Stop Freq
o+ 587500008 GHz . 5.87508806 GHz
P 8 Pe >
| CF Step | CF Step|
20.00090088 MHz 20.0060000 MHz
#PAva @ Man #PRug @ Man
Center 5.775 @ GHz Span 200 MHz Center 5.775 @ GHz Span 208 MHz
#Res BM 510 kHz WEM L5 MHz  Sween 20 ms (1001 pisy | o Freq OffSﬁ: wRes BH 510 kHz ABH LS MMz Sweep 26 ms (Loat pisy | o Freq Offsﬁ:
Marker  Trace Type W Axiz Anplitude ) Marker  Trace Typa W fixis Anplitude )
1R (&8 Freg 5.734 2 GHz -51.24 dEm 1R (&) Frag 5.734 2 GHz -SB.61 dBm
1 1) F 81.7 MH: 3.26 dB i 1 (s8] Fi 81.5 MH; 3.54 dB i
; 1) F:zg 5.811 4 BH: -17.57 dE: On Slgnal Tragfk‘( 2A (s8] F:z; 5.816 4 EH; -16.93 dEz HSIQHaI Tragfkf
|
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REPORT NO: 15U21133-E4A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

12. TRANSMITTER ABOVE 1 GHz SISO (Chain 0)

LIMITS

FCC §15.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MH2z) (uV/m) at 3m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for below 1GHz
and 150cm for above 1GHz. The antenna to EUT distance is 3 meters.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

Reference to KDB 789033 UNII part G) 6) d) Method AD:

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth
is set to 3 MHz for peak measurements and add duty cycle factor to the reading offset for
average measurements.

The spectrum from 1GHz to 40 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 15U21133-E4A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

12.1. 5.2 GHz

12.1.1. TX ABOVE 1 GHz 802.11a MODE IN THE 5.2 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12:UL FREMONT, 3m Chamber 22 May 2015 20:38:08
Restricted Bandedge
Project Number: 15028828
s Client:Valve
Config:EUT
Mode:UNIT 11a HT28 5188 SISO
195 Tested by:A. Escomilla /M\
95 i |
3 / / \
c 85 ( T
N |
N . (
: Peok Limit CdBuU/m) | 0
o 7l:
T 1 I}
‘s J} \
3 65 | l | |
) | ‘ \
[a0]
K o R ] M Wl
55 Average Limit (dBuU/m) L L | ,,v“" Wﬁ,
2
45 e
35
5 2BMH=/ 5.2
Frequency (GHz)
e S o POk i Yt IR~ P O P it WD M ARG noReled o TR 247 beae 0
UNIT 5.2 BE H 110 _5188_12.DAT 39763 12 Jun 2814 Rev 8.5 22 Jul 2814
HORIZONTAL DATA
Trace Markers
Marker Frequency Meter Det AFT119 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)
4 5.149 36.74 RMS 34.2 -21.6 49.34 54 -4.66 - - 247 298 H
1 5.15 53.49 PK 34.2 -21.6 66.09 - - 74 -7.91 247 298 H
2 5.15 59.53 PK 34.2 -21.6 72.13 - - 74 -1.87 247 298 H
3 5.15 36.33 RMS 34.2 -21.6 48.93 54 -5.07 - - 247 298 H

PK - Peak detector

RMS - RMS detection

UNII_5.2_BE_H_11a 5180_12.DAT 39763 12 Jun 2014

Rev 9.5 22 Jul 2014
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REPORT NO: 15U21133-E4A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

VERTICAL PEAK AND AVERAGE PLOT

12:UL FREMONT, 3m Chamber 22 May 2815 20:46:28
Restricted Bandedge
s Pthect Number: 15020820
Client:Valve
Config:EUT
Mode:UNIT 11a HT28 5188 SISO
185 Tested by:A. Escamilla
™ ‘\\.’ e
1
95 PN \
‘ 1
— |
5 85 f |
: | H
o Peak Limit CdBul/mJ |
> 75 1 ]
£ | M |
S e ‘ i
[an]
&
Average Limit (dBulU/m) ‘
(Y] et e~ SOty o S vt 000U SO0 OO OO OO0t OOV OOt OUOOUROUUOU 11 | 1. O ST PYY.oSOUSOURRRIO ORI | SN
T | YT TR TP VT I T T ST N TR (UM ¥ mwwd YRR TR TN R R Y y
t ot y y ; L W b il »
45 3
35
5 28MH=z/ 5.2
Frequency (GHz)
Range (6Hz) Det oM VB fvg Typ Sueep Ple #5ups/fode  Position Range (GHz) Det  RBU VU Avg Typ Suesp Pio f5ups/Made  Position
55.2 EAK IMC-3d M Pur AvglRY Cpled 80 Inf/MBXH 229 degs 363 o
BandEdge 5008-5158MHz UNII Method Av - Vertical .TST 39763 12 Jun 2814 Rev 9.5 22 Jul 2814
VERTICAL DATA
Trace Markers
Marker Frequency Meter Det AFT119 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)
2 5.149 55.13 PK 34.2 -21.6 67.73 - - 74 -6.27 229 363 \
1 5.15 43.46 PK 34.2 -21.6 56.06 - - 74 -17.94 229 363 \
3 5.15 3231 RMS 34.2 -21.6 44.91 54 -9.09 - - 229 363 "
4 5.15 33.33 RMS 34.2 -21.6 45.93 54 -8.07 - - 229 363 "

PK - Peak detector

RMS - RMS detection

BandEdge 5000-5150MHz UNII Method Av - Vertical. TST 39763 12 Jun 2014

Rev 9.5 22 Jul 2014
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REPORT NO: 15U21133-E4A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

UL FREMONT, 3m Chamber 2 Jul 2815 13:51:008

18
Rodioted Emissions 3-Meters
Project Number: 15021133
168 Cljient:Valve
Copfig:EUT w/ Charger
Mgde :UNITI 5GHz 11a 5188
99 Tested by:J. Hsu
[s14]
_ Peok Limit (dBuU/m)
o
2 7p NILL-MNon=Restrictec . CaBullis
§
C
2 6@ S
~ Avg Limit (dBulU/m
€
~
3 56
Q i
i J ik " g
_W VAR
20 | R bR
WAMQN@WW'M
208
1 18 18
Frequency (GHz)
Ronge (6Hz) Dt RO VBl fvg Ty Sueep Pte SSups/Mods  Fosition Renge (Gfi2) st RO Ul Avg Tgp Seesp Pt Fowpe/Mods  Position
1-5.08 PEAK  IM(-3dB) 3ok Lag-Pur(Uideo) Auto/Cpled 6881 Inf/MAXH  B-36Bdege H 5:6.15-18 PEAK  IM(-3dB) 38k Log-Fur(Uidea) Auto/Cpled 16k  Inf/MAXH  B-36Gckgs H
3:5.88-6.15 PEAK  IN(-38) 30k Log-Par(Uideo) Auto/Cpled 3081 Inf/MAXH  B-35Bdegs H
FCC Part!15C All 5GHz UNII and DTS Spurious Emissions with Averoge Scan.TST 38915 17 Jun 2814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21133-E4A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

LOW CHANNEL VERTICAL

HoUL FREMONT, 3m Chamber 2 Jul 2815 13:51:008
4}

Rodioted Emissions 3-Meters

Project Number: 15021133
160 Client:VUalve
Config:EUT w/ Charger
Made :UNIT 5GHz 11a 5188

9B Tested byiJ. Hsu
[s14]
Peok Limit (dBuU/m)

E 78 NILI. Non=Restricted. . LadBullis
s
C
0
> 66
2 Avg Limit (dBulU/m)
S c
5 56
@
il

48

5 8
38 4 a
@
28
1 18 18
Frequency (GHz)
Range (6Hz) st Fa VBl g Top Sueep Pts SSups/Mods  Fosition Renge (Gfi2) st RO UL vy Tgp Seesp Pte  FSwpe/Mods  Position
FCC Part!15C All 5GHz UNII and DTS Spurious Emissions with Averoge Scan.TST 38915 (7 Jun 2814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21133-E4A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

LOW CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AFT119 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (d8) Restricted (d8) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuv/m)
1 *1.295 31.44 PK 29.8 -33 0 28.24 - - 74 -45.76 - - 0-360 200 H
2 *2.825 3131 PK 32,6 -31.7 0 3221 - - 74 -41.79 - - 0-360 200 H
3 *3.99 30.98 PK 332 -30.9 0 33.28 - - 74 -40.72 - - 0-360 100 H
5 *2.269 30.86 PK 316 -31.5 0 30.96 - - 74 -43.04 - - 0-360 100 \
6 *3.638 29.81 PK 329 -30.5 0 3221 - - 74 -41.79 - - 0-360 100 \
4 1.434 31.28 PK 28.4 -32.1 0 27.58 - - - - 68.2 -40.62 0-360 200 \

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

PK - Peak detector

Radiated Emissions

Frequency Meter Det. AFT119 Amp/CblI/Fit DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (d8) Restricted (dB) (Degs) (em)
(dBuv) (dBuv/m) (dBuv/m)
*1.294 41.38 PK1 29.8 -33 0 38.18 - - 74 -35.82 - - 360 100 H
*1.297 29.6 AD1 29.9 -33 1 26.6 54 -27.4 - - - - 360 100 H
*2.825 40.7 PK1 326 -31.7 0 41.6 - 74 -32.4 - - 360 100 H
*2.825 29.29 AD1 32,6 -31.7 1 30.29 54 -23.71 - - - - 360 100 H
*3.988 40.39 PK1 33.2 -30.9 0 42.69 - - 74 -31.31 - - 360 100 H
*3.989 29.08 AD1 33.2 -30.9 1 31.48 54 -22.52 - 360 100 H
*2.271 40.58 PK1 316 -31.5 0 40.68 - - 74 -33.32 - - 360 100 v
*227 29.1 AD1 316 -31.5 1 293 54 -24.7 - 360 100 A
*3.636 40.21 PK1 329 -30.5 0 42.61 - 74 -31.39 - - 360 100 A
*3.636 28.09 AD1 329 -30.5 1 30.59 54 -23.41 - - - - 360 100 v
1.434 40.8 PK1 28.4 -32.1 0 37.1 - - - - 68.2 -31.1 360 100 v
1.434 29.49 AD1 28.4 -32.1 1 25.89 - - - - - - 360 100 A

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

AD1 - KDB789033 Method: AD Primary Power Average

FCC Part15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 30915 17 Jun 2014

Rev 9.5 22 Jul 2014
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REPORT NO: 15U21133-E4A
FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

MID CHANNEL HORIZONTAL

UL FREMONT, 3m Chomber

2 Jul 2815

14:16:87

18
Rodioted Emissions 3-Meters
Prpject Number: 15021133
168 Clfient :Valve
Copfig:EUT w/ Charger
Mode :UNIT 5GHz 11a 5288
99 Tebted by:J. Hsu
[s14] - -
_ ‘eok Limit (dBulU/m)
B - -
t 70 ML Noy t 1...LalBy
]
N
C
2 6@
- Avg Limit (dBul/mj
£
N I
3 50 i
g i
48
) Al
T VN - B
38 | R R
MW‘M«M}#‘mﬂ&ﬂ‘ﬂwdwwuiﬁﬁu**¢N¢
208
1 18 18
Frequency (GHz)
Range (61z) Dot A VU Avg Tup Sueep Pts  oups/Mode  FPasition Range (6z) Dt A Ul fvg Typ Seeep Pte  #ouwpe/Mode  Position
15,88 PEAC  IN(-38) 38k Log-Pur(Uideo) Auio/Cpled 6881 Inf/MAXH  B-3Bdegs H | 5:6.15-18 PEAK IM-3B) 3k Logur(lides) Auto/Cpled 16k  Inf/WAH  8-35Bdegs H
5.88-5.15 PEAK  TN(-38) 30k Log-PurUideo) Auto/Cpled 3081 Inf/MAXH  B-35Bdegs H

FCC Part!SC All 5GHz UNIT ond DTS Spurious Emissions with Averaoge

Scan. TST 38915 17 Jun 2814

Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21133-E4A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

MID CHANNEL VERTICAL

HoUL FREMONT, 3m Chamber 2 Jul 2815 14:16:87
4}

Rodioted Emissions 3-Meters

Project Number: 15021133
160 Client:VUalve
Config:EUT w/ Charger
Made :UNIT 5GHz |1a 5288

9B Tebted byiJ. Hsu
[s14]
Peok Limit (dBuU/m)

E 78 NII..Non=Restrictec LdBullis
s
C
0
> 66
2 Avg Limit (dBulU/md
~
3 50
@
il

48

5 8]
&
4 ol
38 =
28
1 18 18
Frequency (GHz)
Range (6Hz) st Fa VBl g Top Sueep Pts SSups/Mods  Fosition Renge (Gfi2) st RO UL vy Tgp Seesp Pte  FSwpe/Mods  Position
FCC Part!15C All 5GHz UNII and DTS Spurious Emissions with Averoge Scan.TST 38915 (7 Jun 2814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21133-E4A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003
MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AFT119 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (d8) Restricted (dB) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)
1 *1.209 32.08 PK 29 -32.7 0 28.38 - - 74 -45.62 - - 0-360 100 H
2 *2.268 30.12 PK 316 -31.5 0 30.22 - - 74 -43.78 - - 0-360 200 H
3 *4.103 30.53 PK 333 -30.2 0 33.63 - - 74 -40.37 - - 0-360 100 H
4 *1.284 32.04 PK 29.7 -33 0 28.74 - - 74 -45.26 - - 0-360 100 \
5 *2.801 31.12 PK 32,6 -31.6 0 32.12 - - 74 -41.88 - - 0-360 100 \
6 *3.703 30.29 PK 33 -30.3 0 32.99 - - 74 -41.01 - - 0-360 100 \

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

PK - Peak detector

Radiated Emissions

Frequency Meter Det AFT119 Amp/Cbl/FIt DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity

(GHz) Reading (dB/m) t/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (d8) (Degs) (em)

(dBuv) (dBuV/m) (dBuV/m)

*1.21 422 PK1 29 -32.7 0 385 - - 74 -35.5 - - 360 100 H
*1.21 30.1 AD1 29 -32.7 1 26.5 54 -27.5 - - - - 360 100 H
*2.267 40.03 PK1 316 -31.5 0 40.13 - 74 -33.87 - - 360 100 H
*2.269 28.83 AD1 316 315 1 29.03 54 -24.97 - - 360 100 H
*4.105 40.07 PK1 333 -30.2 0 43.17 - 74 -30.83 - - 360 100 H
*4.105 28.71 AD1 333 -30.2 1 31.91 54 -22.09 - - 360 100 H
*1.282 41.88 PK1 29.7 -33 0 38.58 - 74 -35.42 - - 360 100 v
*1.282 29.87 AD1 29.7 -33.1 1 26.57 54 -27.43 - - - - 360 100 v
*2.803 41.11 PK1 32,6 -31.6 0 42.11 - - 74 -31.89 - - 360 100 v

*2.8 29.09 AD1 32,6 316 1 30.19 54 -23.81 - - - - 360 100 v
*3.703 39.8 PK1 33 -30.3 0 42.5 - 74 -31.5 - - 360 100 v
*3.704 28.44 AD1 33 -30.3 1 31.24 54 -22.76 - - - - 360 100 v

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

AD1 - KDB789033 Method: AD Primary Power Average

FCC Part15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 30915 17 Jun 2014

Rev 9.5 22 Jul 2014
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REPORT NO: 15U21133-E4A
FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

HIGH CHANNEL HORIZONTAL

11OUL FREMONT, 3m Chamber 2 Jul 2815 14:43:04
4]
Rodioted Emissions 3-Meters
Prpject Number: 15021133
168 C1f2ns uave
Cohfig:EUT w/ Charger
Mode :UNII 5GHz fla 5248
9B Tebted byiJ. Hsu
[s14] - -
_ Peak Limit (dBulU/ml
o
g 78 NMILL. Non=Restr.icted. (dBullls i
N
C
2 6@ S
- Avg Limit (dBulU/m [
€
3 50 "
3 JW"
48 /
A
LAPVPUTRITRIR e e Vi
1 T e aned
. PP s
b o
28
1 18 18
Frequency (GHz)
Range (6Hz) st Fa VBl fvg Top Sueep Pts SSups/Mods  Fosition Renge (Gfi2) O] Ul vy Typ Seesp Pt FSwpe/Mods  Position
1:1-5.88 PEAK  IM(-3dB)  Jok Log-Pur(lideo) Auto/Cpled 6881  Inf/MAXH  B-360dege H 6.15-18 EAK  IMC-38) 30k Log-PurlUidea) Auto/Cpled 16k  Ini/MAXH  B-360cegs H
35.08-6.15 PEAK  IN(-38) 30k Log-Par(Uideo) Auto/Cpled 3081 Inf/MAXH  B-35Bdegs H

FCC Part!SC All 5GHz UNIT ond DTS Spurious Emissions with Avercge Scan,TST 38915 17 Jun 2014

Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21133-E4A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

HIGH CHANNEL VERTICAL

HoUL FREMONT, 3m Chamber 2 Jul 2815 14:43:84
4}

Rodioted Emissions 3-Meters

Project Number: 15021133
160 Client:VUalve
Config:EUT w/ Charger
Made :UNIT 5GHz |1a 5248

9B Tebted byiJ. Hsu
80
Peok Limit (dBuU/m)
E 79 NIL.Noa=Resbricted- LoBullis
5
¢
o
= 60
2 Avg Limit (dBulU/m)
£ c
5 56
@
-
48
5 8
38 4 ©
o
20
1 14 18
Frequency (GHz)
Range (623 ot RE0 U g Typ Sueep Pte upe/fods  Position Ronge (6h) et ROU [ Seesp Pte ¥owpe/Mods  Position
FCC Part!15C All 5GHz UNII and DTS Spurious Emissions with Averoge Scan.TST 38915 (7 Jun 2814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21133-E4A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

HIGH CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AFT119 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (d8) Restricted (d8) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuv/m)
1 *1.28 32.51 PK 29.7 -33 0 29.21 - - 74 -44.79 - - 0-360 200 H
2 *4.104 30.23 PK 333 -30.2 0 33.33 - - 74 -40.67 - - 0-360 100 H
4 *1.334 31.88 PK 29.5 -32.9 0 28.48 - - 74 -45.52 - - 0-360 100 \
5 *2.257 30.57 PK 315 -31.6 0 30.47 - - 74 -43.53 - - 0-360 100 \
6 *3.664 30.14 PK 329 -29.9 0 33.14 - - 74 -40.86 - - 0-360 100 \
3 *8.092 28.27 PK 35.7 -26.2 0 37.77 - - 74 -36.23 - - 0-360 200 H

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

PK - Peak detector

Radiated Emissions

Frequency Meter Det. AFT119 Amp/CblI/Fit DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (d8) Restricted (dB) (Degs) (em)
(dBuv) (dBuv/m) (dBuv/m)
*1.281 42.22 PK1 29.7 -33 0 38.92 - 74 -35.08 - - 360 100 H
*1.281 29.91 AD1 29.7 -33 1 26.71 54 -27.29 - 360 100 H
*4.104 40.17 PK1 333 -30.2 0 43.27 - - 74 -30.73 - - 360 100 H
*4.102 28.77 AD1 333 -30.2 1 31.97 54 -22.03 - - - - 360 100 H
*1.335 41.99 PK1 29.4 -32.8 0 38.59 - - 74 -35.41 - - 360 100 A
*1.334 29.79 AD1 29.5 -32.9 1 26.49 54 -27.51 - 360 100 A
*2.256 39.88 PK1 315 -31.6 0 39.78 - - 74 -34.22 - - 360 100 v
*2.259 28.6 AD1 315 -31.6 1 28.6 54 -25.4 - 360 100 A
*3.665 40.37 PK1 329 -29.8 0 43.47 - 74 -30.53 - - 360 100 A
*3.664 28.35 AD1 329 -29.9 1 31.45 54 -22.55 - - 360 100 v
*8.093 37.87 PK1 35.7 -26.2 0 47.37 - 74 -26.63 - - 360 100 H
*8.092 25.96 AD1 357 -26.2 1 35.56 54 -18.44 - - - - 360 100 H

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

AD1 - KDB789033 Method: AD Primary Power Average

FCC Part15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 30915 17 Jun 2014
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REPORT NO: 15U21133-E4A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

12.1.2. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.2 GHz BAND
RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12:UL FREMONT, 3m Chomber 22 May 2815 21:12:22
Restricted Bandedge
Project Number: 15028828
s Client:Valve
ConfigiEUT
Mode:UNIT 11n HTZ2B 5188 SISO
195 Tested by:A. Escanilla
NN
/ \
95 I
o
t 85
o
N
c Peak Limit CdBul/m2
o 7l:
T
‘e
S 65
J
[an}
= Average Limit (dBuU/m)
55
45
35
5 2BMH=z/ 5.2
Frequency (GHz)
Fange (o [T B ATy Sesep Pls #5ups/fode  Fosition Range (Gh) et e VB g Tgp Secep Pte SSups/Mods  Position
1:55 PEAK  ING-JB) M Pur AvglRMS)  Auto/Cpled  BBBI  [nf/MAXH 253 degs 308 cof 2:5-5.2 AUER THG-38) M Pur AvgURMS)  Auto/Cpled 8801  1BA/TAUG 253 cege 388 cm
UNIT 5.2 BE H 110 _5188_12.DAT 39763 12 Jun 2814 Rev 8.5 22 Jul 2814

HORIZONTAL DATA
Trace Markers

Marker Frequency Meter Det AFT119 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)
2 5.149 56.31 PK 34.2 -21.6 68.91 - - 74 -5.09 253 300 H
1 5.15 53.14 PK 34.2 -21.6 65.74 - - 74 -8.26 253 300 H
3 5.15 39.62 RMS 34.2 -21.6 52.22 54 -1.78 - - 253 300 H
4 5.15 39.78 RMS 34.2 -21.6 52.38 54 -1.62 - - 253 300 H

PK - Peak detector

RMS - RMS detection

UNII_5.2_BE_H_11a 5180_12.DAT 39763 12 Jun 2014

Rev 9.5 22 Jul 2014
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REPORT NO: 15U21133-E4A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

VERTICAL PEAK AND AVERAGE PLOT

| ZKUL FREMONT, 3m Chomber 11 Jul 2815 12:50:087
Restricted Bondedge
s PPF}JECL Number: 15021133
Client:Valve
Config:EUT w/ charger
Mode:UNII 5GHz 11n HTZ28 5188
195 Tested by:J. Heu
f"‘w"“‘m
95 3
\
T 5 / |
0 8
" \
& Peak Limit (dBul/m) |
=3 75 v |
: |
3
2 65 i "
o
55 Averags Limit (dBulU/m) W
N T O TS A 1 T TR0 AR Py M v WUWM é
45 :
35
5 28MH=z/ 5.2
Frequency (GHz)
Rangs (6H2) [ VB g Typ Sucep Pis  #5upsifods  Position Ronge (GH) Dot R VB g Typ Seeop Pte ¥oups/Mods  Fosition
IB: PE M ] " e € 10X It ’ en
BondEdge 580B-5158MHz UNII Method Av - Vertical .TST 33763 12 Jun 2014 Rev 9.5 22 Jul 2814

VERTICAL DATA

Trace Markers

Marker Frequency Meter Det AFT119 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 45.55 PK 34.2 -20.8 58.95 - - 74 -15.05 157 398 "
2 *5.148 50.24 PK 34.2 -20.8 63.64 - - 74 -10.36 157 398 \
3 *5.15 34.32 RMS 34.2 -20.8 47.72 54 -6.28 - - 157 398 \
4 *5.15 35.06 RMS 34.2 -20.8 48.46 54 -5.54 - - 157 398 \

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

RMS - RMS detection

BandEdge 5000-5150MHz UNII Method Av - Vertical. TST 39763 12 Jun 2014

Rev 9.5 22 Jul 2014
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REPORT NO: 15U21133-E4A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

UL FREMONT, 3m Chamber 7 Jul 2815 11:59:18

118
Rodioted Emissions 3-Meters
Project Number: 15021133
168 Cllient Valve
Config:EUT w/ Charger
Mode :UNII 5GHz f1n HT28 5188
99 Telsted by:J. Hsu
80
_ Peok Limit (dBuU/m)
[l
“é 70 NMLL. . Non=Restr.icted. . LdBullis
N
C
2 66 S
~ Avg Limit (dBulU/m
€
N
3 5@ I
@ JW“
s
] T TS Y
3 ) ARAIOA A
2 oA PR
30 1 s ¢
20
1 18 18
Frequency (GHz)
Range (@23 ot FE0 U g Typ Sueep Pte Sups/fods  Position Ronge (6H) st RO B g Typ Seesp Pte Fowpe/Mods  Position
1-5.08 PEAK  IM(-3dB) 3ok Lag-Pur(Uideo) Auto/Cpled 6881 Inf/MAXH  B-36Bdege H 5:6.15-18 PEAK  IM(-3dB) 38k Log-Fur(Uidea) Auto/Cpled 16k  Inf/MAXH  B-36Gckgs H
3:5.88-6.15 PEAK  M(-38) 3Bk LagPurideo) Auto/Cpled 3081 Inf/MAMH  B-350degs H
FCC Part!15C All 5GHz UNII and DTS Spurious Emissions with Averoge Scan.TST 38915 17 Jun 2814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21133-E4A
FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

LOW

CHANNEL VERTICAL

‘\1°UL FREMONT, 3m Chamber 7 Jul 2815 11:59:18
4]
Rodioted Emissions 3-Meters
Project Number: 15021133
168 Client:Valve
Config:EUT w/ Charger
Mode :UNII 5GHz 11n HT28 5188
9B Tested byiJ. Hsu
[s14]
Peok Limit (dBuU/m)
E 78 NILI. Non=Restricted. . LadBullis
s
C
0
> 66
2 Avg Limit (dBulU/md
~
35 5o
@
il
48
6
g 5]
30 4
28
1 18 18
Frequency (GHz)
Range (6Hz) st Fa VBl g Top Sueep Pts SSups/Mods  Fosition Renge (Gfi2) st RO UL vy Tgp Seesp Pte  FSwpe/Mods  Position
FCC Part!15C All 5GHz UNII and DTS Spurious Emissions with Averoge Scan.TST 38915 (7 Jun 2814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21133-E4A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

LOW CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AFTI19 Amp/ChI/Fitr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuv/m) (d8) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuv/m) (dBuV/m)
1 *1.216 31.48 PK 29.1 -32.7 27.88 - - 74 -46.12 - - 0-360 100 H
2 *2.27 31.02 PK 316 -31.5 31.12 - - 74 -42.88 - - 0-360 200 H
3 *3.845 30.66 PK 33.1 -30.2 33.56 - - 74 -40.44 - - 0-360 100 H
4 *135 32.67 PK 29.3 -32.7 29.27 - - 74 -44.73 - - 0-360 200 \
5 *2.834 31.83 PK 326 -31.8 32.63 - - 74 -41.37 - - 0-360 100 \
6 *4.735 30.87 PK 34 -30.2 34.67 - - 74 -39.33 - - 0-360 100 \

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

PK - Peak detector

Radiated Emissions

Frequency Meter Det AFT119 Amp/Cbi/FI Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity

(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (cm)

(dBuv) (dBuv/m) (dBuv/m)

*1.217 42.07 PK1 29.1 -32.7 38.47 - - 74 -35.53 - - 360 100 H
*1.215 29.85 AD1 29.1 -32.7 26.25 54 -27.75 - - 360 100 H
*2.271 41.02 PK1 316 -31.5 41.12 - - 74 -32.88 - - 360 100 H

*2.27 29.17 AD1 31.6 -31.5 29.27 54 -24.73 - - 360 100 H
*3.845 40.48 PK1 33.1 -30.2 43.38 - - 74 -30.62 - - 360 100 H
*3.846 28.74 AD1 331 -30.2 31.64 54 -22.36 - - 360 100 H
*1.35 41.89 PK1 29.3 -32.7 38.49 - - 74 -35.51 - - 360 100 \
*1.351 29.99 AD1 29.2 -32.7 26.49 54 -27.51 - - 360 100 \
*2.835 41.03 PK1 326 -31.8 41.83 - - 74 -32.17 - - 360 100 \
*2.832 29.26 AD1 326 -31.8 30.06 54 -23.94 - 360 100 \
*4.735 40.22 PK1 34 -30.2 44.02 - - 74 -29.98 - - 360 100 \
*4.734 28.64 AD1 34 -30.1 32.54 54 -21.46 - - - - 360 100 v

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

AD1 - KDB789033 Method: AD Primary Power Average

FCC Part15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 30915 17 Jun 2014

Rev 9.5 22 Jul 2014
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REPORT NO: 15U21133-E4A
FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

MID CHANNEL HORIZONTAL

UL FREMONT, 3m Chomber

7 Jul 2815

13:12:34

18
Rodioted Emissions 3-Meters
Prpject Number: 15021133
188 Cljient:Valve
Config:EUT w/ Charger
Mode :UNII 5GHz 11n HT28 5288
99 Tebted by:J. Hsu
[s14] - ;
_ ‘eok Limit (dBulU/m)
B - -
t 70 ML ) t 1...LalBy
]
N
5 |
2 6@
- Avg Limit (dBul/mj H
£
N i
3 50 {
g L
48 !
P
90 W= A
3B 1 IR
g P ¢“Mwmw“uﬂ“'v
Lo’ A g
208
1 18
Frequency (GHz)
Range (&) Dot ROW VU Avg Tup Sueep Pts  oups/Mode  FPasition Range (6z) Dt A Ul fvg Typ Seeep Pte  #ouwpe/Mode  Position
15,88 PEAC  IN(-38) 38k Log-Pur(Uideo) Auio/Cpled 6881 Inf/MAXH  B-3Bdegs H | 5:6.15-18 PEAK IM-3B) 3k Logur(lides) Auto/Cpled 16k  Inf/WAH  8-35Bdegs H
3:5.88-6.15 PEAK  TN(-38) 30k Log-PurUideo) Auto/Cpled 3081 Inf/MAXH  B-35Bdegs H

FCC Part!SC All 5GHz UNIT ond DTS Spurious Emissions with Avercge Scan.TST 38915 17 Jun 2014

Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21133-E4A
FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

MID CHANNEL VERTICAL

‘\1OUL FREMONT, 3m Chamber 7 Jul 2815 13:12:34
4]
Rodioted Emissions 3-Meters
Project Number: 15021133
168 Client:Valve
Config:EUT w/ Charger
Mode :UNII 5GHz 11n HT28 52688
9B Tested byiJ. Hsu
[s14]
Peok Limit (dBuU/m)
E 78 NILI. Non=Restricted. . LadBullis
s
C
0
> 66
2 Avg Limit (dBulU/md
~
35 5o
@
il
48
6
5 a
38 4 o
@
28
1 18 18
Frequency (GHz)
Range (6Hz) st Fa VBl g Top Sueep Pts SSups/Mods  Fosition Renge (Gfi2) st RO UL vy Tgp Seesp Pte  FSwpe/Mods  Position
FCC Part!15C All 5GHz UNII and DTS Spurious Emissions with Averoge Scan.TST 38915 (7 Jun 2814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21133-E4A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AFTI19 Amp/ChI/Fitr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (d8) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuv/m) (dBuV/m)
1 *1.273 325 PK 29.6 -33 29.1 - - 74 -44.9 - - 0-360 100 H
2 *2.79 31.84 PK 326 -31.7 32.74 - - 74 -41.26 - - 0-360 100 H
3 *3.736 30.59 PK 33 -30.4 33.19 - - 74 -40.81 - - 0-360 200 H
4 *1.352 31.99 PK 29.2 -32.7 28.49 - - 74 -45.51 - - 0-360 100 \
5 *2.252 30.46 PK 315 -31.6 30.36 - - 74 -43.64 - - 0-360 100 \
6 *3.848 31.01 PK 33.1 -30.2 33.91 - - 74 -40.09 - - 0-360 100 \

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

PK - Peak detector

Radiated Emissions

Frequency Meter Det AFT119 Amp/CbI/FI Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity

(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (cm)

(dBuv) (dBuv/m) (dBuv/m)

*1.275 41.34 PK1 29.6 -33 37.94 - - 74 -36.06 - - 360 100 H
*1.274 29.75 AD1 29.6 -33 26.35 54 -27.65 - - 360 100 H
*2.794 40.77 PK1 326 -31.7 41.67 - - 74 -32.33 - - 360 100 H
*2.796 29.13 AD1 326 -31.7 30.03 54 -23.97 - - 360 100 H
*3.737 39.94 PK1 33 -30.4 42.54 - - 74 -31.46 - - 360 100 H
*3.738 28.22 AD1 33 -30.4 30.82 54 -23.18 - - 360 100 H
*1.354 41.65 PK1 29.2 -32.7 38.15 - - 74 -35.85 - - 360 100 \
*1.352 30.04 AD1 29.2 -32.7 26.54 54 -27.46 - - 360 100 \
*2.251 41.07 PK1 315 -31.6 40.97 - - 74 -33.03 - - 360 100 \
*2.25 28.92 AD1 315 -31.7 28.72 54 -25.28 - 360 100 \
*3.846 40.21 PK1 331 -30.2 43.11 - - 74 -30.89 - - 360 100 \
*3.848 28.79 AD1 33.1 -30.2 31.69 54 -22.31 - - - - 360 100 \

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

AD1 - KDB789033 Method: AD Primary Power Average

FCC Part15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 30915 17 Jun 2014

Rev 9.5 22 Jul 2014
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REPORT NO: 15U21133-E4A DATE: AUG 18, 2015

,HGUL FREMONT, 3m Chamber 7 Jul 2815 13:36:61
4]
Rodioted Emissions 3-Meters
Project Number: 15021133
168 C1T2nt Vo lve
Cohfig:EUT w/ Charger
Mode :UNII 5GHz 11n HT2B 5248
9B Tebted byiJ. Hsu
[s14] - -
_ Peak Limit (dBulU/ml
o
“g 78 NMILL. Non=Restr.icted. (dBullls !
N
C
2 6@ S
- Avg Limit (dBulU/m [
€
3 50 |
i) Jw‘ I‘
o
48
2 ’ Rt V’W e
Kiaady
IPUR TR ey
38 1 WL P o MmN
MWWMMW
28
1 18 18
Frequency (GHz)
Range (6Hz) st Fa VBl fvg Top Sueep Pts SSups/Mods  Fosition Renge (Gfi2) O] Ul vy Typ Seesp Pt FSwpe/Mods  Position
1:1-5.38 PEAK  IM(-3dB)  Jok Log-Pur(lideo) Auto/Cpled 6881  Inf/MAXH  B-360dege H 6.15-18 EAK  IMC-38) 30k Log-PurlUidea) Auto/Cpled 16k  Ini/MAXH  B-360cegs H
35.08-6.15 PEAK  IN(-38) 30k Log-Par(Uideo) Auto/Cpled 3081 Inf/MAXH  B-35Bdegs H
FCC Part!15C All 5GHz UNII and DTS Spurious Emissions with Averoge Scan.TST 38915 (7 Jun 2814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.

Page 122 of 382

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: 15U21133-E4A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

HIGH CHANNEL VERTICAL

HoUL FREMONT, 3m Chamber 7 Jul 2815 13:36:81
4}

Rodioted Emissions 3-Meters

Project Number: 15021133
160 Client:VUalve

Config:EUT w/ Charger

Made :ONIT 5GHz |1n HT2B 5248

9B Tebted byiJ. Hsu
80
Peak Limit (dBuU/m)
E 79 NIL.Noa=Resbricted- LoBullis
5
L
)
= 60
2 Avg Limit (dBulU/m)
£ c
5 50
[15]
e
48 g
5
Q.
38 4
Q
20
1 14 18
Frequency (GHz)
Range (Gz) Dt RBU WU Avg Tgp Suesp Pte #Sups/Mode  Fasition Range (6Hz) Dt RBU WU fvg Typ Sueep Pte #Supe/Mods  Fosition
FCC Part!15C All 5GHz UNII and DTS Spurious Emissions with Averoge Scan.TST 38915 (7 Jun 2814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21133-E4A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

HIGH CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AFT119 Amp/Cbl/Fitr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuv/m) (dBuUV/m)
1 *1.217 32.66 PK 29.1 -32.7 29.06 - - 74 -44.94 - - 0-360 200 H
2 *2.698 30.99 PK 323 -31.5 31.79 - - 74 -42.21 - - 0-360 100 H
3 *4.654 31.56 PK 34 -29.5 36.06 - - 74 -37.94 - - 0-360 100 H
4 *136 32.04 PK 29.1 -32.7 28.44 - - 74 -45.56 - - 0-360 100 \
5 *3.564 32.23 PK 328 -31.1 33.93 - - 74 -40.07 - - 0-360 100 \
6 *7.412 30.21 PK 35.6 -27.5 38.31 - - 74 -35.69 - - 0-360 200 \

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

PK - Peak detector

Radiated Emissions

Frequency Meter Det AFT119 Amp/CbI/FI Corrected Avg Limit Margin Peak Limit PK Margin UNIINon- PK Margin Azimuth Height Polarity

(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuVv/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (cm)

(dBuv) (dBuV/m) (dBuv/m)

*1.217 42.42 PK1 29.1 -32.7 38.82 - - 74 -35.18 - - 360 100 H
*1.218 29.98 AD1 29.1 -32.7 26.38 54 -27.62 - - 360 100 H
*2.697 40.67 PK1 323 -31.5 41.47 - - 74 -32.53 - - 360 100 H

*27 28.98 AD1 323 -31.4 29.88 54 -24.12 - - 360 100 H
*4.653 40.62 PK1 34 -29.5 45.12 - - 74 -28.88 - - 360 100 H
*4.654 28.89 AD1 34 -29.5 33.39 54 -20.61 - - 360 100 H
*1.361 40.97 PK1 29.1 -32.7 37.37 - - 74 -36.63 - - 360 100 \
*1.358 29.71 AD1 29.2 -32.7 26.21 54 -27.79 - - - - 360 100 \
*3.564 40.13 PK1 32.8 -31.1 41.83 - - 74 -32.17 - - 360 100 \
*3.566 28.92 AD1 32.8 -31.1 30.62 54 -23.38 - 360 100 \
*7.41 38.69 PK1 35.6 -27.4 46.89 - - 74 -27.11 - - 360 100 \
*7.411 27.23 AD1 35.6 -27.5 35.33 54 -18.67 - - - - 360 100 \

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

AD1 - KDB789033 Method: AD Primary Power Average

FCC Part15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 30915 17 Jun 2014
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REPORT NO: 15U21133-E4A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

12.1.3. TX ABOVE 1 GHz 802.11n HT40 MODE IN THE 5.2 GHz BAND
RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12:UL FREMONT, 3m Chamber 22 May 2815 22:88:42
Restricted Bondedge
= Project Number: 15028828
1 Client:Valve
Config:EUT
Mode :UNIT 11n HT48 5198 SISO
185 Tested by:A. Escamilla
95
o
T 85
5]
N
s - Peok Limit (dBul/m
2 7
e
3 =
3 6
[as]
o N
= Aver g€ Limit CHBuU/m)
5|: t
AB e TSP SO OPT OO SOPTOTSOOO SSVSTOOSSOSSTOTON SOV
3|:
5 2BMHz/ 5.2
Frequency (GHz)
Range (6Hz) Det  RBM Ul fvg Typ Susep Ple  d5upe/fode  Fosition Renge (6H2) Dst  RBW VBl fvg Typ Sueep Pte  Faups/fode  Pocition
1:5-5.2 PEAK  M-38) M Pur AvgRMS)  Auto/Cplod  8BB1  Inf/MAH 233 degs 294 2:5-5.2 AUER  IM(-3d8) M Pur Avg(RHS)  Auto/Cpled  BBBI  18B/TAVG 233 dego 204
UNIT 5.2 BE H 11a_5188_12 . DAT 38763 12 Jun 2814 Rev 9.5 22 Jul 2814
Trace Markers
Marker Frequency Meter Det AFT119 Amp/CbI/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuv/m)
2 5.148 50.5 PK 34.2 -21.6 0 63.1 - - 74 -10.9 233 294 H
1 5.15 47.29 PK 34.2 -21.6 0 59.89 - - 74 -14.11 233 294 H
3 5.15 37.16 RMS 34.2 -21.6 .8 49.76 54 -4.24 - - 233 294 H
4 5.15 37.35 RMS 34.2 -21.6 .8 49.95 54 -4.05 - - 233 294 H

PK - Peak detector

RMS - RMS detection

UNII_5.2_BE_H_11a 5180_12.DAT 39763 12 Jun 2014
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REPORT NO: 15U21133-E4A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

VERTICAL PEAK AND AVERAGE PLOT

iZl:LlL FREMONT, 3m Chomber 11 Jul 2815 13:00:14
Restricted Bondedge
s PPF}JECL Number: 15021133
Client:Valve
Config:EUT w/ charger
Mode:UNII 5GHz 11n HT4@ 5198
195 Tested by:J. Heu
95 JMMNMVM»N
r [
5 85 I/
v f
I Peak Limit (dBul/m) |
> 7 [
/_E\ f
3
§ il
3 ‘ ; L it
Averags Limit (dBulU/m)
55 i
e e L P e e 4
; ; ; &
45 i ;
35
5 28MH=z/ 5.2
Frequency (GHz)
Rangs (6H2) [ VB g Typ Sucep Pis  #5upsifods  Position Ronge (GH) Dt RN VB fg Typ Seeop Pte ¥oups/Mods  Fosition
IB: PE M ] . e € 10X It ’ en
BondEdge 580B-5158MHz UNII Method Av - Vertical .TST 33763 12 Jun 2014 Rev 9.5 22 Jul 2814
Trace Markers
Marker Frequency Meter Det AFT119 Amp/Cbi/Fit | DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (d8) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *5.15 44.45 PK 342 -20.8 0 57.85 - - 74 -16.15 158 392 A
2 *5.147 49.11 PK 34.2 -20.8 0 62.51 - - 74 -11.49 158 392 A
3 *5.15 34.43 RMS 34.2 -20.8 .8 48.63 54 -5.37 - - 158 392 A
4 *5.15 35.03 RMS 342 -20.8 .8 49.23 54 -4.77 - - 158 392 A

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

RMS - RMS detection

BandEdge 5000-5150MHz UNII Method Av - Vertical. TST 39763 12 Jun 2014

Rev 9.5 22 Jul 2014
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REPORT NO: 15U21133-E4A
FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

UL FREMONT, 3m Chamber

8 Jul 2815

18:48:85

118
Rodiated Emissions 3-Meters
Project Number: 15021133
168 Client:Valve
Config:EUT u/ Charger
Mople :UNII 5Ghz 11n HT48 519
9g Tebted by:J. Hsu
868
_ Peak Limit CdBulU/m)
o
“é 70 LINLLNea=Restricted ABul) L
L
u
2 68 R
= Avg Limit (dBul/m I
=
~ !
@ | i
48 T ‘
RO R
I8 1 A et
B,
268
1 18 18
Frequency (GHz)
Ronge (6Ho) Dot Rl VBl Avg Typ Suesp Ple sups/fode  FPositi Renge (6t et M VBl Avg Tgp Seesp Pte ¥oups/Mads  Fosition
1:1-5.88 PERK  IMC-3B) 38k  Log-Furllideo) Auto/Cpled 60BI  Inf/MAXH  B-368cksge H 5:6.15-18 PERK  IN(-3d8) 38k Log-PurlUideo) Auto/Cpled 16k  Inf/MAXH  B-36Bdegs H
3:5.88-6.15 PERK  ING-3B) 3k Log-Pur(Video) Auto/Cpled 381 Inf/MAXH  B-36Bdks H

FCC Part!5C All 56Hz UNIT and DTS Spurious Emissions wi

th Average Scan. TST 38915 17 Jun 2014

Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21133-E4A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003
LOW CHANNEL VERTICAL

@UL FREMONT, 3m Chamber 8 Jul 2815 18:48:85

Rodiated Emissions 3-Meters
Project Number: 15021133

180 Client:Valve
; ConfigiEUT w/ Charger

9
Mode:UNIT 5Ghz 11n HT48 5198

9g Tested by:J. Heu
80
Peak Limit CdBulU/m)
E 79 UNLI Nea-Restricted. LdBull/m)
5
L
]
= 66
2 Avg Limit (dBuU/m
3
> 50
@
o
40
6
5 o
39 4. fal
@
20
1 18 18
Frequency (GHz)
Range (62) Det oW Wl fvg Typ Seeep Ple  #5ups/fode  FPosition Range (6Hz) Dt RBU WU fvg Typ Sueep Pte  ¥oups/Mode  Fosition
FCC Part!15C All 5GHz UNII ond DTS Spurious Emissions with Average Scan.TST 38915 17 Jun 2814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21133-E4A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

LOW CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AFT119 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (d8) Restricted (d8) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuv/m)
1 *1.283 32.39 PK 29.7 -33 0 29.09 - - 74 -44.91 - - 0-360 100 H
2 *2.835 31.24 PK 32,6 -31.8 0 32.04 - - 74 -41.96 - - 0-360 200 H
3 *3.779 31.36 PK 331 -30.9 0 33.56 - - 74 -40.44 - - 0-360 200 H
4 *1.406 32.01 PK 28.6 -32.1 0 28.51 - - 74 -45.49 - - 0-360 200 \
5 *2.232 31.33 PK 315 -31.7 0 3113 - - 74 -42.87 - - 0-360 200 \
6 *4.712 30.56 PK 34.1 -29.9 0 34.76 - - 74 -39.24 - - 0-360 100 \

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

PK - Peak detector

Radiated Emissions

Frequency Meter Det. AFT119 Amp/CblI/Fit DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity

(GHz) Reading (dB/m) r/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (d8) Restricted (dB) (Degs) (em)

(dBuv) (dBuv/m) (dBuv/m)

*1.283 41.83 PK1 29.7 -33 0 38.53 - 74 -35.47 - - 360 100 H
*1.282 30.01 AD1 29.7 -33.1 8 27.41 54 -26.59 - 360 100 H
*2.836 40.84 PK1 326 -31.8 0 41.64 - - 74 -32.36 - - 360 100 H
*2.834 29.37 AD1 32,6 -31.8 8 30.97 54 -23.03 - - - - 360 100 H
*3.778 40.31 PK1 33.1 -30.9 0 42.51 - - 74 -31.49 - - 360 100 H

*3.78 29.04 AD1 33.1 -30.9 8 32.04 54 -21.96 - - - - 360 100 H
*1.405 40.9 PK1 28.6 -32.1 0 37.4 - 74 -36.6 - - 360 100 v
*1.406 29.58 AD1 28.6 -32.1 8 26.88 54 -27.12 - 360 100 A

*2.23 41.18 PK1 315 -31.7 0 40.98 - 74 -33.02 - - 360 100 A
*2.231 29.67 AD1 315 -31.7 8 30.27 54 -23.73 - - 360 100 v
*4.713 39.99 PK1 34.1 -29.9 0 44.19 - 74 -29.81 - - 360 100 v
*4.714 28.77 AD1 34.1 -29.9 8 33.77 54 -20.23 - - - - 360 100 A

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

AD1 - KDB789033 Method: AD Primary Power Average

FCC Part15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 30915 17 Jun 2014

Rev 9.5 22 Jul 2014
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REPORT NO: 15U21133-E4A
FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

MID CHANNEL HORIZONTAL

18LIL FREMONT, 3m Chomber 8 Jul 2815 t1:15:13
Rodiated Emissions 3-Meters
Project Number: 15021133
188 Client:Valve
Config:EUT u/ Charger
Moge :UNII 5Ghz 11n HT48 5238
99 Tebted by:J. Hsu
868 -
_ Peak Limit (dBulU/m)
o
“é 70 LINLL..Nea=F % ot | 1Bl
I
N
O
2 68
- Avg Limit (dBul/m
£ ]
3 59 "
3 v — ‘
4@ n W™
. oty g o
2 3 ﬂ W we
" o WWW
38 1 P W I b
M,MJW\”WNWW
268
1 18 18
Frequency (GHz)
Ronge (o) Dt R VBl Avg Typ Suesp Fis #5ups/fode  FPosition Range (6Hz) Dot REW VBl fvg Tup Seeep Pte Foups/Made  Fosition
1:1-5.8 PERK ING-3B) 3k Log-Pur(lides) Auto/Cpled 6081 Inf/MAXH  B-36Bcegs H | 5:6.15-18 PEK  IN(-3B) 3Bk Log-Pulliceo) Auto/Cpled 16k  Int/WA(H  B-35Bdegs H
3:5.86-6.15 PERK ING-3B) 3k Log-Pur(Video) Auto/Cpled 3081 Inf/MAXH  B-36Bdks H
FCC Part!15C All 5GHz UNII ond DTS Spurious Emissions with Average Scan.TST 38915 17 Jun 2814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21133-E4A
FCC ID: 2AES41003

DATE: AUG 18, 2015

IC ID: 20207-1003

MID CHANNEL VERTICAL

QUL FREMONT, 3m Chamber

8 Jul 2815 11:15:13

Rodiated Emissions 3-Meters
Project Number: 15021133
166 Client:Valve
Config:EUT w/ Chargsr
Made:UNII 5Ghz 11n HT4@ 5238
9B Tested by:J. Hsu
(4]
Peok Limit (dBulU/m)
E 79 UNLI Nea-Restricted. LdBull/m)
5
C
I
- 68
2 Avg Limit (dBuU/m
3
2 50
T 6
= Q
49 .
5
Q.
30 =
268
1 18 18
Frequency (GHz)
Range (o) Dt R VBl Avg Tgp Sueep Fle #sups/fods  FPosition Renge (6t et M VB Avg Tgp Seesp Pte ¥ups/Mods  Fosition

FCC Part!5C All 56Hz UNIT and DTS Spurious Emissions with Average Scan.TST 38915 17 Jun 2014

Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor

which was at least 20dB below the specification limit.
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REPORT NO: 15U21133-E4A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AFT119 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (d8) Restricted (dB) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)
1 *1.218 326 PK 29.1 -32.7 0 29 - - 74 -45 - - 0-360 200 H
2 *2.787 3131 PK 32,6 -31.7 0 3221 - - 74 -41.79 - - 0-360 200 H
3 *3.989 30.79 PK 33.2 -30.9 0 33.09 - - 74 -40.91 - - 0-360 100 H
4 *1.415 32.47 PK 28.5 -32.1 0 28.87 - - 74 -45.13 - - 0-360 200 \
5 *3.707 30.82 PK 33 -30.3 0 33.52 - - 74 -40.48 - - 0-360 100 \
6 *11.917 28.4 PK 39.1 -23.6 0 43.9 - - 74 -30.1 - - 0-360 200 \

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

PK - Peak detector

Radiated Emissions

Frequency Meter Det AFT119 Amp/CbI/FI DC Corr (dB) 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) (d8) (dBuV/m) (dB) Restricted (d8) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)
*1.216 41.09 PK1 29.1 327 0 37.49 - 74 -36.51 - - 360 100 H
*1.219 29.97 AD1 29.1 -32.7 8 27.17 54 -26.83 - - - - 360 100 H
*2.789 41.1 PK1 32.6 -31.7 0 42 - 74 -32 - - 360 100 H
*2.788 28.94 AD1 32.6 317 8 30.64 54 -23.36 - 360 100 H
*3.988 41.05 PK1 33.2 -30.9 0 43.35 - - 74 -30.65 - - 360 100 H
*3.989 29.2 AD1 33.2 -30.9 8 323 54 217 - - - - 360 100 H
*1.416 423 PK1 285 321 0 38.7 - 74 -35.3 - - 360 100 v
*1.415 29.94 AD1 28.5 -32.1 8 27.14 54 -26.86 - - - - 360 100 \
*3.706 39.74 PK1 33 -30.3 0 42.44 - 74 -31.56 - - 360 100 v
*3.709 28.29 AD1 33 -30.2 8 31.89 54 -22.11 - 360 100 v
*11.917 37.38 PK1 39.1 -23.6 0 52.88 - 74 -21.12 - - 360 100 \
*11.916 25.83 AD1 39.1 -236 8 42.13 54 -11.87 - - - - 360 100 v

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

AD1 - KDB789033 Method: AD Primary Power Average

FCC Part15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 30915 17 Jun 2014

Rev 9.5 22 Jul 2014
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REPORT NO: 15U21133-E4A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

12.1.4. TX ABOVE 1 GHz 802.11ac HT80 MODE IN THE 5.2 GHz BAND
RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12I:UL FREMONT, 3m Chamber 22 May 2815 22:16:46
Restricted Bondedge
= Project Number: 15028828
1 Client:Valve
Config:EUT
Mode :UNIT flac HT88 5218 SISO
185 Tested by:A. Escomilla
o5 PO T
T / o]
+ 8 =
5 /
o
N
C Peak Limit (dBulY/m //
5 75
7 |
£
S 65 I
2 /
@ f
il o {
= Average Limit (dBul/m) |
5 = |
Wt i e S )
P persontie
45 W
3 =
5 28MH=z/ 5.2
Frequency (GH=)
Ronge (Gfio) Tt RO Gl fvg Tgp Sueep Ple  ¥Sups/Mode  Fosition Renge (6120 Dot RBU VU g Typ Sueep Pte #ups/fode  Fosition
1:55.2 FERK  INC-3B) 3 Pur AvgiRS)  Auto/Cpled  S8B1  Inf/MAH 257 degs 24§ 2555, AUER IMC-3B) 3 Pur Avg(RN)  Auto/lpled 201 (BR/TAUG 257 dego 240 o
UNIT 5.2 BE H 11a 5188 _12.DAT 38763 12 Jun 2814 Rev 9.5 22 Jul 2814
Trace Markers
Marker Frequency Meter Det AFT119 Amp/Cbl/Fit | DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (em)
(dBuv) (dBuv/m) (dBuv/m)
4 5.137 40.47 RMS 34.2 -21.6 1.02 53.07 54 -93 - - 257 240 H
2 5.138 57.79 PK 34.2 -21.6 0 70.39 - - 74 -3.61 257 240 H
1 5.15 47.99 PK 34.2 -21.6 0 60.59 - - 74 -13.41 257 240 H
3 5.15 37.26 RMS 34.2 -21.6 1.02 49.86 54 -4.14 - - 257 240 H

PK - Peak detector

RMS - RMS detection

UNII_5.2_BE_H_11a_5180_12.DAT 39763 12 Jun 2014

Rev 9.5 22 Jul 2014
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