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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: APPLE INC.
1 INIFINITE LOOP
CUPERTINO, CA 95014, U.S.A.

EUT DESCRIPTION: 3x3 MIMO BASE STATION
MODEL.: A1521
SERIAL NUMBER: C86K500PFGCP and C86K5029FGCP (RF);

C86K5013FGCP and C86K501CFGCQ (DFS)

DATE TESTED: DECEMBER 10, 2012 to MARCH 22, 2013 and
APRIL 04 to 25, 2013

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart E Pass

UL Verification Services Inc. tested the above equipment in accordance with the requirements
set forth in the above standards. All indications of Pass/Fail in this report are opinions
expressed by UL Verification Services Inc. based on interpretations and/or observations of test
results. Measurement Uncertainties were not taken into account and are published for
informational purposes only. The test results show that the equipment tested is capable of
demonstrating compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL Verification Services Inc. and all revisions are duly
noted in the revisions section. Any alteration of this document not carried out by UL Verification
Services Inc. will constitute fraud and shall nullify the document. This report must not be used
by the client to claim product certification, approval, or endorsement by NVLAP, NIST, any
agency of the Federal Government, or any agency of any government.

Approved & Released For

UL Verification Services Inc. By: Tested By:

FRANK IBRAHIM TOM CHEN

WISE PROGRAM MANAGER EMC ENGINEER

UL Verification Services Inc. UL Verification Services Inc.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, FCC 14-30, FCC KDB 662911 D01 v02r01, FCC KDB 905462 D02
v01r02/D03 v01r01/D06 v01, FCC KDB 789033 D02 v01, FCC KDB 644545 D03 vO1 ANSI
C63.10-20009.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 Benicia
Street, Fremont, California, USA.

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
performed on the apparatus:

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 3.52 dB
Radiated Disturbance, 30 to 1000 MHz 494 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a 3x3 802.11a/g/n/ac MIMO base station. The EUT also supports Transmit beam
forming on 11n and 11ac modes.

5.2. DESCRIPTION OF CLASS Il PERMISSIVE CHANGE
Upgrade 5.2/5.3/5.6GHz band to new rule per KDB 789033 D02 vO1.

We have reviewed the original test report for UNII-1, UNII-2A and UNII-2C bands and are
hereby attesting that all current technical requirements are still met and all applicable test
procedures remain the same. Therefore, the original report is still applicable and no additional
testing is done.

We updated the following on this report:
o Updated report to latest KDB 789033 D02 vO1.
e 5.2G output power table limit/PPSD limit.
¢ Removed IC related information.
o Removed Peak Excursion.
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5.3. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

5150-5250 MHz Authorized Frequency Band

Frequency Mode Avg Power, Avg Power, Avg Power, Total Avg Total Avg
Range (MHz) Chain 0 (dBm) |Chain 1 (dBm)|Chain 2 (dBm)|power (dBm)|power (mW)
5180-5240 802.11a Legacy 1TX N/A 14.1 N/A 14.10 25.70
5180-5240 802.11n HT20 CDD 2TX 10.26 10.00 N/A 13.14 20.61
5180-5240 802.11n HT20 BF 2TX 10.26 10.00 N/A 13.14 20.61
5180-5240 802.11n HT20 STBC 2TX 11.20 11.10 N/A 14.16 26.06
5180-5240 802.11n HT20 CDD 3TX 7.15 7.31 7.66 12.15 16.41
5180-5240 802.11n HT20 BF 3TX 7.15 7.31 7.66 12.15 16.41
5180-5240 802.11n HT20 STBC 3TX 9.40 9.10 8.96 13.93 24.72
5190-5230 802.11n HT40 1TX N/A 16.5 N/A 16.50 44.67
5190-5230 802.11n HT40 CDD 2TX 12.70 12.80 N/A 15.76 37.67
5190-5230 802.11n HT40 BF 2TX 12.70 12.80 N/A 15.76 37.67
5190-5230 802.11n HT40 STBC 2TX 13.70 13.80 N/A 16.76 47.42
5190-5230 802.11n HT40 CDD 3TX 9.80 9.50 9.60 14.41 27.61
5190-5230 802.11n HT40 BF 3TX 9.80 9.50 9.60 14.41 27.61
5190-5230 802.11n HT40 STBC 3TX 11.73 11.55 11.50 16.37 43.35
5210 802.11ac VHT80 1TX N/A 13.00 N/A 13.00 19.95
5210 802.11ac VHT80 CDD 27X |12.50 12.60 N/A 15.56 35.97
5210 802.11ac VHTS80 BF 2TX 12.50 12.60 N/A 15.56 35.97
5210 802.11ac VHT80STBC 2TX [12.70 12.40 N/A 15.56 35.97
5210 802.11ac VHT80 CDD 3TX [11.90 12.10 11.95 16.76 47.42
5210 802.11ac VHTS80 BF 3TX 10.00 10.30 10.10 14.91 30.97
5210 802.11ac VHT80STBC 3TX |11.90 11.98 12.10 16.77 47.53
Note:

802.11n HT20 BF 3TX was tested for BE and Harmonics, and this covers 802.11n HT20 BF
2TX, 802.11n AC20 BF 2TX, and 802.11n AC20 BF 3TX.

802.11ac VHT20 SISO is leveraged from HT20 SISO.

802.11ac VHT20 2TX CDD is leveraged from HT20 2TX CDD.
802.11ac VHT20 2TX STBC is leveraged from HT20 2TX STBC.
802.11ac VHT20 3TX CDD is leveraged from HT20 3TX CDD.
802.11ac VHT20 3TX STBC is leveraged from HT20 3TX STBC.

802.11ac VHT40 SISO is leveraged from HT40 SISO.

802.11ac VHT40 2TX CDD is leveraged from HT40 2TX CDD.
802.11ac VHT40 2TX STBC is leveraged from HT40 2TX STBC.
802.11ac VHT40 3TX CDD is leveraged from HT40 3TX CDD.
802.11ac VHT40 3TX STBC is leveraged from HT40 3TX STBC.
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5250-5325 MHz Authorized Frequency Band

Frequency Mode Avg Power, Avg Power, Avg Power, Total Avg Total Avg power
Range (MHz) Chain 0 (dBm) |Chain 1 (dBm)[Chain 2 (dBm)|power (dBm)|(mW)
5260-5320 802.11a Legacy 1TX N/A 20.5 N/A 20.50 112.20
5260-5320 802.11n HT20 CDD 2TX 16.50 16.60 N/A 19.56 90.36
5260-5320 802.11n HT20 BF 2TX 16.50 16.60 N/A 19.56 90.36
5260-5320 802.11n HT20 STBC 2TX 18.10 18.00 N/A 21.06 127.64
5260-5320 802.11n HT20 CDD 3TX 13.60 13.80 13.50 18.41 69.34
5260-5320 802.11n HT20 BF 3TX 13.60 13.80 13.50 18.41 69.34
5260-5320 802.11n HT20 STBC 3TX 16.10 16.30 16.20 20.97 125.03
5270-5310 802.11n HT40 1TX N/A 17.5 N/A 17.50 56.23
5270-5310 802.11n HT40 CDD 2TX 17.30 17.30 N/A 20.31 107.40
5270-5310 802.11n HT40 BF 2TX 17.30 17.30 N/A 20.31 107.40
5270-5310 802.11n HT40 STBC 2TX 17.30 17.20 N/A 20.26 106.17
5270-5310 802.11n HT40 CDD 3TX 16.00 16.30 16.10 20.91 123.31
5270-5310 802.11n HT40 BF 3TX 16.00 16.30 16.10 20.91 123.31
5270-5310 802.11n HT40 STBC 3TX 16.00 16.30 16.10 20.91 123.31
5290 802.11ac VHT80 1TX N/A 13.50 N/A 13.50 22.39
5290 802.11ac VHT80 CDD 2TX 13.10 13.00 N/A 16.06 40.36
5290 802.11ac VHT80 BF 2TX 13.10 13.00 N/A 16.06 40.36
5290 802.11ac VHT80 STBC 2TX 13.10 13.00 N/A 16.06 40.36
5290 802.11ac VHT80 CDD 3TX 12.12 12.00 12.00 16.81 47.97
5290 802.11ac VHT80 BF 3TX 12.12 12.00 12.00 16.81 47.97
5290 802.11ac VHT80 STBC 3TX 12.12 12.00 12.00 16.81 47.97
Note:

802.11n HT20 BF 3TX was tested for BE and Harmonics, and this covers 802.11n HT20 BF
2TX, 802.11n AC20 BF 2TX, and 802.11n AC20 BF 3TX

802.11ac VHT20 SISO is leveraged from HT20 SISO.
802.11ac VHT20 2TX CDD is leveraged from HT20 2TX CDD.
802.11ac VHT20 2TX STBC is leveraged from HT20 2TX STBC.
802.11ac VHT20 3TX CDD is leveraged from HT20 3TX CDD.
802.11ac VHT20 3TX STBC is leveraged from HT20 3TX STBC.

802.11ac VHT40 SISO is leveraged from HT40 SISO.
802.11ac VHT40 2TX CDD is leveraged from HT40 2TX CDD.
802.11ac VHT40 2TX STBC is leveraged from HT40 2TX STBC.
802.11ac VHT40 3TX CDD is leveraged from HT40 3TX CDD.
802.11ac VHT40 3TX STBC is leveraged from HT40 3TX STBC.
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5500-5700 MHz Authorized Frequency Band
Frequency Range Mode Avg Power, Avg Power, Avg Power, Total Avg Total Avg power (mW)
(MHz) Chain 0 (dBm) [Chain 1 (dBm) [Chain 2 (dBm) |power (dBm)

5500-5700 802.11a Legacy 1TX N/A 20.50 N/A 20.50 112.20
5500-5700 802.11n HT20 CDD 2TX 16.70 16.60 N/A 19.66 92.47
5500-5700 802.11n HT20 BF 2TX 16.70 16.60 N/A 19.66 92.47
5500-5700 802.11n HT20 STBC 2TX 18.20 18.10 N/A 21.16 130.62
5500-5700 802.11n HT20 CDD 3TX 13.50 13.75 13.60 18.39 69.02
5500-5700 802.11n HT20 BF 3TX 13.50 13.75 13.60 18.39 69.02
5500-5700 802.11n HT20 STBC 3TX 16.00 16.30 16.20 20.94 124.17
5510-5670 802.11n HT40 1TX N/A 19.50 N/A 19.50 89.13
5510-5670 802.11n HT40 CDD 2TX 18.20 18.10 N/A 21.16 130.62
5510-5670 802.11n HT40 BF 2TX 18.20 18.10 N/A 21.16 130.62
5510-5670 802.11n HT40 STBC 2TX 18.10 18.00 N/A 21.06 127.64
5510-5670 802.11n HT40 CDD 3TX 16.00 16.25 16.10 20.89 122.74
5510-5670 802.11n HT40 BF 3TX 16.00 16.25 16.10 20.89 122.74
5510-5670 802.11n HT40 STBC 3TX 16.00 16.30 16.10 20.91 123.31
5530 802.11ac VHTS80 1TX N/A 13.00 N/A 13.00 19.95
5530 802.11ac VHT80 CDD 2TX 12.59 12.79 N/A 15.61 36.39
5530 802.11ac VHT80 BF 2TX 12.59 12.79 N/A 15.61 36.39
5530 802.11ac VHT80 STBC 2TX 12.59 12.79 N/A 15.61 36.39
5530 802.11ac VHT80 STBC 3TX 12.09 12.29 12.19 16.87 48.64
5530 802.11ac VHT80 CDD 3TX 12.09 12.29 12.19 16.87 48.64
5530 802.11ac VHT80BF 3TX 12.09 12.29 12.19 16.87 48.64
Note:

"802.11n HT20 BF 3TX was tested for Harmonics, and this covers 802.11n HT20 BF 2TX,
802.11n AC20 BF 2TX, and 802.11n AC20 BF 3TX".

"802.11n HT20 BF 3TX was tested for BE, and this covers 802.11n AC20 BF 3TX".

"802.11n HT20 BF 3TX was tested for BE, and this covers 802.11n AC20 BF 2TX".

802.11ac VHT20 SISO is leveraged from HT20 SISO.
802.11ac VHT20 2TX CDD is leveraged from HT20 2TX CDD.
802.11ac VHT20 2TX STBC is leveraged from HT20 2TX STBC.
802.11ac VHT20 3TX CDD is leveraged from HT20 3TX CDD.
802.11ac VHT20 3TX STBC is leveraged from HT20 3TX STBC.

802.11ac VHT40 SISO is leveraged from HT40 SISO.
802.11ac VHT40 2TX CDD is leveraged from HT40 2TX CDD.
802.11ac VHT40 2TX STBC is leveraged from HT40 2TX STBC.
802.11ac VHT40 3TX CDD is leveraged from HT40 3TX CDD.
802.11ac VHT40 3TX STBC is leveraged from HT40 3TX STBC.
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Frequency Range Mode Avg Power, Avg Power, Chain |Avg Power, Chain [Total Avg power [Total Avg power
(MHz) Chain O (dBm) |1 (dBm) 2 (dBm) (dBm) (mw)

5.6 GHz band, 1TX (Channels overlapping UNII and DTS bands)

5720 (UNII portion) [802.11a 1TX N/A 20.29 N/A 20.29 106.91
5720 (DTS portion) [802.11a 1TX N/A 14.58 N/A 14.58 28.71
5720 (Whole signal) [802.11a 1TX N/A 21.32 N/A 21.32 135.61
5710 (UNII portion) [802.11n HT40 1TX N/A 23.12 N/A 23.12 205.12
5710 (DTS portion) [802.11n HT40 1TX N/A 12.56 N/A 12.56 18.03
5710 (Whole signal) [802.11n HT40 1TX N/A 23.49 N/A 23.49 223.15
5690 (UNII portion) |802.11ac VHT80 1TX N/A 23.87 N/A 23.87 243.78
5690 (DTS portion) 802.11ac VHT80 1TX N/A 8.48 N/A 8.48 7.05
5690 (Whole signal) |802.11ac VHT80 1TX N/A 23.99 N/A 23.99 250.83
5.6 GHz band, 2TX (Channels overlapping UNII and DTS bands)

5720 (UNII portion) |802.11n HT20 CDD 2TX 16.15 16.23 N/A 19.20 83.19
5720 (DTS portion) 802.11n HT20 CDD 2TX 10.26 10.30 N/A 13.29 21.33
5720 (Whole signal) |802.11n HT20 CDD 2TX 17.15 17.22 N/A 20.19 104.52
5720 (UNII portion) [802.11n HT20 STBC 2TX 18.09 18.27 N/A 21.19 131.56
5720 (DTS portion) [802.11n HT20 STBC 2TX 10.96 11.12 N/A 14.05 25.42
5720 (Whole signal) [802.11n HT20 STBC 2TX 18.86 19.04 N/A 21.96 156.98
5710 (UNII portion) |802.11n HT40 CDD 2TX 19.35 19.15 N/A 22.26 168.32
5710 (DTS portion) 802.11n HT40 CDD 2TX 8.46 9.40 N/A 11.97 15.72
5710 (Whole signal) |802.11n HT40 CDD 2TX 19.69 19.59 N/A 22.65 184.05
5710 (UNII portion) [802.11n HT40 BF 2TX 19.35 19.15 N/A 22.26 168.32
5710 (DTS portion) 802.11n HT40 BF 2TX 8.46 9.40 N/A 11.97 15.72
5710 (Whole signal) |802.11n HT40 BF 2TX 19.69 19.59 N/A 22.65 184.05
5710 (UNII portion) |802.11n HT40 STBC 2TX 20.36 20.68 N/A 23.53 225.59
5710 (DTS portion) 802.11n HT40 STBC 2TX 9.64 10.41 N/A 13.05 20.19
5710 (Whole signal) |802.11n HT40 STBC 2TX 20.71 21.07 N/A 23.91 245.79
5690 (UNII portion) |802.11lac VHT80 CDD 2TX 20.91 20.60 N/A 23.77 238.13
5690 (DTS portion) 802.11ac VHT80 CDD 2TX 3.79 6.02 N/A 8.06 6.39
5690 (Whole signal) |802.11ac VHT80 CDD 2TX 20.99 20.75 N/A 23.88 244.52
5690 (UNII portion) |802.11ac VHT80 BF 2TX 19.44 19.47 N/A 22.47 176.41
5690 (DTS portion) 802.11ac VHT80 BF 2TX 5.91 6.00 N/A 8.97 7.88
5690 (Whole signal) |802.11ac VHT80 BF 2TX 19.63 19.66 N/A 22.66 184.29
5690 (UNII portion) |802.11ac VHT80 STBC 2TX 20.91 20.60 N/A 23.77 238.13
5690 (DTS portion) 802.11ac VHT80 STBC 2TX 3.79 6.02 N/A 8.06 6.39
5690 (Whole signal) |802.11ac VHT80 STBC 2TX 20.99 20.75 N/A 23.88 244.52
5.6 GHz band, 3TX (Channels overlapping UNII and DTS bands)

5720 (UNII portion) |802.11n HT20 CDD 3TX 13.86 13.74 13.54 18.49 70.58
5720 (DTS portion) 802.11n HT20 CDD 3TX 7.86 7.71 7.95 12.61 18.25
5720 (Whole signal) |802.11n HT20 CDD 3TX 14.83 14.71 14.60 19.49 88.82
5720 (UNII portion) |802.11n HT20 STBC 3TX 16.57 15.95 16.30 21.05 127.41
5720 (DTS portion) 802.11n HT20 STBC 3TX 9.45 8.85 9.14 13.92 24.69
5720 (Whole signal) |802.11n HT20 STBC 3TX 17.34 16.72 17.06 21.82 152.09
5710 (UNII portion) |802.11n HT40 CDD 3TX 15.82 16.63 15.92 20.91 123.30
5710 (DTS portion) 802.11n HT40 CDD 3TX 5.86 5.89 6.25 10.77 11.95
5710 (Whole signal) |802.11n HT40 CDD 3TX 16.24 16.98 16.36 21.31 135.26
5710 (UNII portion) |802.11n HT40 BF 3TX 15.82 16.63 15.92 20.91 123.30
5710 (DTS portion)  [802.11n HT40 BF 3TX 5.86 5.89 6.25 10.77 11.95
5710 (Whole signal) |802.11n HT40 BF 3TX 16.24 16.98 16.36 21.31 135.26
5710 (UNII portion) |802.11n HT40 STBC 3TX 18.66 18.66 18.56 23.40 218.68
5710 (DTS portion) 802.11n HT40 STBC 3TX 8.50 7.94 8.33 13.03 20.11
5710 (Whole signal) |802.11n HT40 STBC 3TX 19.06 19.01 18.95 23.78 238.79
5690 (UNII portion) |802.11lac VHT80 CDD 3TX 18.58 18.72 18.73 23.45 221.23
5690 (DTS portion) 802.11ac VHT80 CDD 3TX 4.85 4.04 4.31 9.18 8.29
5690 (Whole signal) |802.11ac VHT80 CDD 3TX 18.76 18.87 18.88 23.61 229.52
5690 (UNII portion) |802.11ac VHT80 BF 3TX 16.47 16.30 16.22 21.10 128.90
5690 (DTS portion) 802.11ac VHT80 BF 3TX 4.85 4.04 4.31 9.18 8.29
5690 (Whole signal) |802.11ac VHT80 BF 3TX 16.76 16.55 16.49 21.37 137.19
5690 (UNII portion) |802.11ac VHT80 STBC 3TX 18.58 18.72 18.73 23.45 221.23
5690 (DTS portion) 802.11ac VHT80 STBC 3TX 4.85 4.04 4.31 9.18 8.29
5690 (Whole signal) |802.11ac VHT80 STBC 3TX 18.76 18.87 18.88 23.61 229.52

5.4.
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Band Chain 0 | Chain 1 | Chain 2 | Uncorrelated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(GHz) (dBi) (dBi) (dBi) (dBi)
2.4 3.00 3.00 3.10 3.03
5.2 3.20 1.40 2.20 2.33
5.3 3.40 1.60 2.30 2.50
5.6 3.00 1.70 3.80 2.92
5.8 2.70 1.90 4.40 3.13
Band Chain 0 | Chain 1 | Chain 2 | Correlated Chains
Antenna [ Antenna | Antenna Directional
Gain Gain Gain Gain
(GHz) (dBi) (dBi) (dBi) (dBi)
2.4 3.00 3.00 3.10 7.80
5.2 3.20 1.40 2.20 7.07
5.3 3.40 1.60 2.30 7.24
5.6 3.00 1.70 3.80 7.65
5.8 2.70 1.90 4.40 7.83
5.5. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was 6.10.56.166.
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5.6. WORST-CASE CONFIGURATION AND MODE

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

The EUT was a 3x3 MIMO Base Station connected to a host Laptop PC.

Worst-Case data rates, as provided by the client, were as follows:

For 5 GHz Bands:

802.11a: 6 Mb/s.

802.11n 20MHz, CDD and STBC: MCSO0.
802.11n 40MHz, CDD and STBC: MCSO0.
802.11n 80MHz, CDD and STBC: MCSO0.

Worst-case mode and channel used for 30-1000 MHz radiated and power line conducted
emissions was the mode and channel with the highest output power.

For the modes where a second LOW channel and a second HIGH channel were tested for
output power, all other test items at the second LOW and second HIGH channels were
performed with the higher power level between LOW and second LOW channels, and between
HIGH and second HIGH channels, as worst-case scenario.

For all modes with single chain, chain 1 was selected per the software provided by the client.
Based on the client a preliminary investigation was performed on the three chains and chain 1
was found to be worst-case.

Peak Excursion testing was performed for each modulation in the 5.2 GHz band to show
compliance with the applicable limits.

Nss (number of spatial streams) used for all the testing on 2Tx & 3Tx modes was 1 as worst-
case scenario.
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5.7.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List
Description Manufacturer Model Serial Number (FCCID
Laptop PC Apple MacBook M42A PT358811 DoC
Direct Plug-In AC-DC Adapter |Apple PA-1850 N/A N/A
Mouse HP MOE2UO CNP10300BB DoC
I/O CABLES
1/0 Cable List

Cable |Port # of identical [Connector [Cable Type Cable Length (m) |Remarks
No ports Type

1 AC 1 2P Non-shielded 1.8

2 Ethernet 1 Ethernet Non-shielded 3

3 DC 1 DC Non-shielded 1.75

4 uUsB 1 usB Non-shielded 0.6
TEST SETUP

The EUT is powered by AC source only during test. Test software exercised the radio card.
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SETUP DIAGRAM FOR TESTS

AC SOURCE

Direct
Plug-In

AC-DC
Adapter
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6. TEST AND MEASUREMENT EQUIPMENT

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

report:
Test Equipment List

Description Manufacturer |Model Asset Cal Date |Cal Due
Spectrum Analyzer, 26.5 GHz Agilent / HP E4440A C01179 |02/16/12 |02/26/14
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01012 |10/21/12 |10/21/13
EMI Test Receiver, 9 kHz-7 GHz R&S ESCI 7 1000741 |08/08/12 (08/08/13
EMI Test Receiver, 9 kHz-7 GHz R&S ESCI 7 N/A 08/21/12 |08/21/13
EMI Test Receiver, 30 MHz R&S ESHS 20 N02396 |08/08/12 |08/08/13
Antenna, Horn, 18 GHz EMCO 3115 C00945 [11/12/12 |11/12/13
Antenna, Horn, 26.5 GHz ARA MWH-1826/B |C00980 (11/14/12 |11/14/13
Antenna, Horn, 40 GHz ARA MWH-2640/B |C00981 (06/14/11 |06/14/13
Antenna, Bilog, 30MHz-1 GHz Sunol Sciences |JB1 N/A 02/07/12 |03/06/14
Preamplifier, 26.5 GHz Agilent / HP 84498 C00749 |10/19/12 (10/19/13
Preamplifier, 26.5 GHz Agilent / HP 84498 C01052 [10/22/12 |10/22/13
Preamplifier, 40 GHz Miteq NSP4000-SP2 [C00990 |08/02/11 (08/02/13
Preamplifier, 1300 MHz Agilent / HP 8447D C00885 [12/20/11 |12/30/13
P-Series single channel Power Meter |Agilent /HP N1911A N/A 07/27/12 |07/27/13
Peak / Average Power Sensor Agilent / HP E9323A N/A 07/26/12 |07/26/13
LISN, 30 MHz FCC 50/250-25-2 C00626 |12/13/11 |01/13/14
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7. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 789033 Zero-Span Spectrum Analyzer Method.

7.1. ON TIME AND DUTY CYCLE RESULTS
Mode ON Time| Period | Duty Cycle| Duty Duty Cycle 1/B
B X Cycle | Correction Factor|Minimum VBW
(msec) |(msec)| (linear) (%) (dB) (kHz)
802.11a 20 MHz 2.055| 2.090 0.983| 98.3% 0.00 0.010
802.11n HT20 CDD 1.915( 1.940 0.987| 98.7% 0.00 0.010
802.11n HT20STBC 1.925( 1.945 0.990( 99.0% 0.00 0.010
802.11n HT40 SISO 0.9424| 0.9601 0.982 98.2% 0.00 0.010
802.11n HT40 CDD 0.9449| 0.9627 0.982 98.2% 0.00 0.010
802.11n HT40 STBC 0.9520| 0.9707 0.981 98.1% 0.00 0.010
802.11ac VHT80 SISO 0.6000| 0.6133 0.978 97.8% 0.10 1.667
802.11ac VHT80 CDD 0.5953] 0.6080 0.979 97.9% 0.09 1.680
802.11ac VHT80 STBC 0.5979| 0.6105 0.979| 97.9% 0.09 1.673
7.2. MEASUREMENT METHOD FOR POWER AND PPSD

For output power measurement, KDB 789033 Method PM as described in section C) f) was

used.

For PSD measurement, KDB 789033 Method SA-1 was used when Duty Cycle is greater than

or equal to 98%.

For PSD measurement, KDB 789033 Method SA-2 was used when Duty Cycle is less than

98%.

7.3. MEASUREMENT METHOD FOR AVG SPURIOUS EMISSION
ABOVE 1 GHz

KDB 789033 Method VB with Power RMS Averaging is used.
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7.4. DUTY CYCLE PLOTS

DATE: NOVEMBER 16, 2015

DUTY CYCLE 802.11a MODE
i Agilent 10.07.51 Dec 10,2012

R T

Freq/Channel

Ref 30 dBm

#Atten 30 (B

A Mkr2 2055 ms
0.82 dB

#FPeak

Center Freq
£.18000000 GHz

Start Freq
518000000 GHz

Stop Freq
£.18000000 GHz

LgAv

CF Step
1.00000000 MHz

Center 5.180 000 GHz
Res BW 1 MHz

VBW 3 MHz

Span 0 Hz
Sweep 3 ms (601 pts)

Trace
m
&)
m
n

> Pz
305 =
2.09 ms
430 ps

2.055 ms

Amplitude

202 dBm
0.2z de

1.43 dBm
02z de

Freq Offset
0.00000000 Hz

Signal Track

On off

DUTY CYCLE 802.11n HT20 CDD MODE
- Agllent 11.2853 Dec 14,2012

R T

Freq/Channel

Ref 30 dBm

#Atten 30 (B

A Mkr2 19158 ms

#FPeak

[P

Center Freq
£.74500000 GHz

Start Freq
574500000 GHz

Stop Freq
£.74500000 GHz

LgAv

CF Step
5.00000000 MHz
uto Ilan|

Center 5.745 000 GHz
Res BW 5 MHz

VBW 50 MHz

Span 0 Hz
Sweep 2.52 ms (601 pts)

Marker Trace
1R [4)]
14
ZR
28

> Pz

2821 s
1.894 ms
3024 s
1.915 ms

Amplitude
19.19 dBm
024 dp
16.24 dBm
2.20dB

Freq Offset
0.00000000 Hz

Signal Track

On off
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DUTY CYCLE 802.11n HT20 STBC MODE
we Agilent 11:22:33 Jan 7, 2013 R T |Freg/Channel

& Mkr2 1925 ms

Center Freq
Ref 30 dBm Atten 10 (B 451 dB
#Peak [ [ 5.18000000 GHz

Log

Start Freq
£.18000000 GHz

Stop Freg
518000000 GHz

CF Step
£.00000000 MHz

Center 5.180 000 GHz Span 0 Hz
Res BW 5 MHz VBW 8 MHz Sweep 3 ms (601 pts)

Trace X Pz Amplitude
1) 455 |1 10.90 dBm
1 1.9495 ms 2.5 dB
1) 485 s 18.24 dBm
1 1.925 ms 451 dB

Freq Offset
0.00000000 Hz

Signal Track
Cin Off

DUTY CYCLE 802.11n HT40 SISO MODE
He Agilent 10:20:51 Mar 18, 2013 R T |Freg/Channsl

A Wkr2 9424 ps

Center Freq
3;;:3 o Jtten 30 0 7.8 d8 5.19000000 GHz

T
1R.| | 2

AR !

%4

Start Freq
£.19000000 GHz

Stop Freq
5.19000000 GHz

CF Step
£.00000000 MHz
Auto hia

Center 5.190 D00 GHz Span 0 Hz F Offset
Res BW 5 MHz #VBW 8 MHz Sweep 1.52 ms 601 pts) || DD"D%%DDD Sﬁz
Trace X Pz Amplitude )
2N 2957 s 15.90 dBm
I 9601 s 212 dB ;
(1) 2635 s 10.94 dBm Slgnal TraCk
I 9424 = 7.02 dB On Off
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DUTY CYCLE 802.11n HT40 CDD MODE
@ Agilent 10:46:53 Dec 17,2012 FE T |Freg/Channel

A Mki2 9449 ps

Center Freq
Ref 31 dBm Atten 10 (B 3.02 dB
#Peak T | 5.75500000 GHz

Log ,

Start Freq
£.75500000 GHz

Stop Freg
575500000 GHz

CF Step
£.00000000 MHz

Center 5.755 000 GHz Span 0 Hz
Res BW 8 MHz VBW 8 MHz Sweep 1.52 ms {601 pts)

Trace X Pz Amplitude
1) 1372 p= 1716 dBm
1 0527 = 145 dB
1) 154.5 p= 12.62 dBm
1 0448 = 302 dB

Freq Offset
0.00000000 Hz

Signal Track
Cin Off

DUTY CYCLE 802.11n HT40 STBC MODE
s Agilent 11:12:55 Jan7, 2013 R_T [Freg/Chamnel |

AMk2 952 ps

Center Freq
Ref 30 dBm Atten 10 dB 5.23 dB
#Peak | 5.19000000 GHz

&
| L8]
[+

Start Freq
£.18000000 GHz

Stop Freqg
519000000 GHz

CF Step
. £.00000000 MHz
#LgAv At an

Start 5.190 000 GHz Stop 5.190 000 GHz
Res BW 5 MHz VBW 8 MHz Sweep 1.6 ms {601 pts)

b arker Trace X Pz Amplitude
[4)] F283 ps 18.22 dBm

1 9707 p= 255 dB

1 344 |15 9.41 dBm

952 ps 623 dB

Freq Offset
0.00000000 Hz

Signal Track
On off
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DUTY CYCLE 802.11ac VHT80 SISO MODE

W Agilent 09:55:41 Mar 21,2013

R T

Freq/Channel

Ref 38.1 dBm Atten 10 dB

AMkr2  BOO ps

4.27 dB

#Peak

Center Freq
577500000 GHz

Log

Start Freq
5.77500000 GHz

Stop Freq
£.77500000 GHz

CF Step
£.00000000 MHz

Center 5.775 000 GHz
Res BW 8 MHz

Span 0 Hz

#VBW 8§ MHz Sweep 1.6 ms {601 pts)

X fiz
608 s
6433 ps
621.3 s
500 s

Amplitude
13,96 dBm
-2.21 dB
7.48 dBm
427 dB

Freq Offset
0.00000000 Hz

Signal Track

On off

DUTY CYCLE 802.11ac VHT80 CDD MODE

W Agilent 10:57:06 MWar 18, 2013

R T

Freg/Channel

Ref 30 dBm #Atten 30 dB

A Mkr2 8953 ps
4.65 dB

#Peak
Loy
10

T
l b1

e

Center Freq
521000000 GHz

Start Freq
£.21000000 GHz

Stop Freq
521000000 GHz

LyAv

CF Step
8.00000000 MHz
Auto hdan|

Center 5.210 D00 GHz
Res BW & MHz

Span 0 Hz

#VBW § MHz Sweep 1.52 ms (601 pts)

Trace
&)
m
m
mn

X s
4509 ps

502 s
4835 s
5053 |1

Amplitude
17.22 dBm
27T dB
15.25 dBm
465 dB

Freq Offset
0.00000000 Hz

Signal Track

On Off
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DUTY CYCLE 802.11ac VHT80 STBC MODE

s Agilent 11:09:41 Mar 18, 2013 R T Marker
4 Mkr2 597 9 ps

Ref 30 dBm #Atten 30 dB £.98 dB
#Peak L |

10 |
dBy/
Offst

1
dB Delta

Select Marker

Delta Pair
[Tracking Ref)
LgAv Ref A

Center 5.210 D00 GHz Span 0 Hz S Pai
Res BW 8 MHz #VBW 8 MHz Sweep 1.52 ms 601 pts)  fl. pan Fair
pan Center
hater Trace X iz Amplitude
1R o) 4535 |1 16.26 dBm
14 1) G105 ps 471 dB
2R O] 466.1 s 15.00 dBm
24 1) 5978 s S02de
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8. ANTENNA PORT TEST RESULTS

8.1. 802.11a Legacy 1TX MODE IN THE 5.2 GHz BAND
8.1.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5180 20.33
Mid 5200 20.33
High 5240 20.33
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26 dB BANDWIDTH

BANDWIDTH LOW CH

- Agilent 13:43:15 Jan 7, 2013

R T

Freg/Channel

Ref 20 dBm

Atten 10 dB

A Mkrl 2033 MHz
0.49 dB

#Peak
Log

Center Freq
518000000 GHz
Start Freq
515500000 GHz
Stop Freq
520500000 GHz

dBm

LgAv

CF Step
5.00000000 fHz
Auto Man

V1 S2
S3 FC

off):
FTun
Swp

Center 5.180 00 GHz
#Res BW 220 kHz

Span 30 MHz

#WBW 680 kHz #Sweep 100 ms (601 pts)

Freq Cffset
0.00000000 Hz

Signal Track
Off

—

On

BANDWIDTH MID CH

- Agilent 13:47:34 Jan 7, 2013

R T

Fraeg/Channel

Ref 20 dBm

Atten 10 dB

A Mkrl 2033 MHz
0.59 dB

#Peak
Log

Center Freq
£.20000000 GHz
Start Freq
517500000 GHz
Stop Freq
522500000 GHz

dBm

LgAv

CF Step
5.00000000 fHz
Auto Man

V1 52
S3 FC

aff):

FTun
Swp

Center 5.200 00 GHz
#Res BW 220 kHz

Span 30 MHz

#WBW 680 kHz #Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
Off

—

On
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

BANDWIDTH HIGH CH
@ Agllent 13:55:53 Jan 7, 2013 R T |Freg/Channel

& bAkr1 2033 MHz Conter F

enter Freq
Ref 20 dBm Atten 10 dB 0.27 dB
#Paak 5.24000000 GHz
Log
10 Start Freqg
dB/ 521500000 GHz
Offst
324
dB E Stop Freq
DI L+ +3 £.2B500000 GHz

16.2
dBm CF Step
£.00000000 MHz
LgAv Luto Ilan
V1 s2 Freq Offset
$3 FC 0.00000000 Hz
af: Signal Track
FTun Ignal irac
Swp on O

Center 5.240 00 GHz Span 50 MHz ‘
#Res BW 220 kHz #VBW 680 kHz #Sweep 100 ms {601 pts)
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.1.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5180 16.5050
Mid 5200 16.4885
High 5240 16.4770
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

99% BANDWIDTH

DATE: NOVEMBER 16, 2015

BANDWIDTH LOW CH
- Agilent 13:40:27 Jan 7, 2013

R T | hWeasure |
l

Meas Off

| Channel Power

” Occupied BW
I

1 ACP

Multi Carrier
Power

Ch Freg
Occupied Bandwidth

5.18 GHz Trig  Free

Averages: 100 I |

Ref 20 dBm
#Samp

Atten 10 B

PR .

dB

Center 5.180 00 GHz

#Res BW 300 kHz

VBW 910 kHz

Span 30 MHz

#Sweep 100 ms (601 pts)

Transmit Freq Error
# dB Bandwidth

Occupied Bandwidth

16.5050 MHz

-57.312 kHz
19.443 MHz"

Qoo By % Pwr
¥ dB

95.00 %
-26.00 dB

Power Stat

CCDFE

hlore
1of2

BANDWIDTH MID CH
- Agilent 13:46:03 Jan 7, 2013
l

R T | hWeasure |

Meas Off

Ch Freg
Occupied Bandwidth

5.2 GHz Trig  Free

Averages: 100 I |

| Channel Power

Bef 20 dBm Atten 10 dB

#Samp I . | Occupied By
Ol ALt 19 ALy Lot iy

, Ll L, ‘ ACP

Multi Carrier

dB

Center 5.200 00 GHz

#Res BW 300 kHz VBW 910 kHz

Span 30 MHz

#Sweep 100 ms (601 pts)

Power

Occupied Bandwidth
16.4885 MHz

Qoo By % Pwr
¥ dB

95.00 %
-26.00 dB

Transmit Freq Error
# dB Bandwidth

-66.706 kHz
19.309 MHz*

Power Stat
CCDF

Wore
1of2
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

BANDWIDTH HIGH CH

5 Agilent 13:53:10 Jan 7, 2013 R T [ Measure |
|

Ch Freg £.24 GHz Trig  Free Meas Off
Occupied Bandwidth Averages: 100 I |

Channel Paower

Center 5.240 00 GHz
#Res BW 300 kHz

VBW 910 kHz

Ref 20 dBm Atten 10 dB

#Samp [ [ [ [ [ i

Log Sl oty bodt gt bl b ccupied BYY

10

dB/ = =

(Hfst . LTI ACP

Ky N A L4

dB ] ]
MUt Carrier

FPaowier

Span 30 MHz
#Sweep 100 ms (601 pts)

FPower Stat |

Occupied Bandwidth

16.4775 MHz

Transmit Freq Error -59.472 kHz
% dB Bandwidth 19.305 MHz*

Dec BWW % Pwr 99.00 %
»dB  -25.00 dB

CCDF

hlare
10f2
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.1.3. OUTPUT AVERAGE POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 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. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured
from the horizon must not exceed 125 mW (21 dBm).

(if) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 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.

(iii) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. Fixed
point-to-point U-NII devices may employ antennas with directional gain up to 23 dBi without any
corresponding reduction in the maximum conducted output power or maximum power spectral
density. For fixed point-to-point transmitters that employ a directional antenna gain greater than
23 dBi, a 1 dB reduction in maximum conducted output power and maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23 dBi. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional applications, and
multiple collocated transmitters transmitting the same information. The operator of the U-NII
device, or if the equipment is professionally installed, the installer, is responsible for ensuring
that systems employing high gain directional antennas are used exclusively for fixed, point-to-
point operations.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. 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.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

RESULTS

Antenna Gain

Channel | Frequency | Directio
Gain
(MHz) (dBi)
Low 5180 3.20
Mid 5200 3.20
High 5240 3.20
Limits
Channel | Frequency | FCC FCC
Power PSD
Limit Limit
(MHz) (dBm) | (dBm)
Low 5180 30.00 17.00
Mid 5200 30.00 17.00
High 5240 30.00 17.00
Duty Cycle CF (dB)| 0.00
Output Power Results
Channel | Frequency | Chain 1| Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5180 14.00 14.00 30.00 -16.00
Mid 5200 14.10 14.10 30.00 -15.90
High 5240 14.00 14.00 30.00 -16.00
PSD Results
Channel | Frequency | Chain 1| Total PSD PSD
Meas | Corr'd Limit Margin
PSD PSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5180 3.68 3.68 17.00 -13.32
Mid 5200 3.58 3.58 17.00 -13.42
High 5240 3.57 3.57 17.00 -13.43
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

OUTPUT POWER AND PSD, Chain 1

OUTPUT POWER AND PSD, Chain 1 LOW CH

® *REW 1 MHz Marker 1 [T1 ]
01.Jan 03 125 “VEW 3 MHz 5.68 dBn

Ref 10 dBm SWT 20 mes 5.178830000 GHz

10 Offpet 32

|~

Center 5.18 GHz Span 30 MHz

Date: 1.JAN.2003 01:25:17

OUTPUT POWER AND PSD, Chain 1 MID CH

® *REW 1 MHz Marker 1
11,3 3 01:31 VEW 3 MHz

Ref 10 dBm SWT 20 ms

10 Offget 32

-

Center 5.2 GHz Span 30 MHzZ

Date: 1.JAN.2003 01:31:23
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REPORT NO: 15U21850-E32V1

FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

OUTPUT POWER AND PSD, Chain 1 HIGH CH

® .

Ref 10

dBm

*REW 1 MHz
VEW 3 MHz
SWT 20 ms

Marker 1 [T1 ]
3.587

5.238410000 G

10 Off

ket 32

|

Center 5.24 GHz

Date: 1.JAN.Z003

01:38:57

Span 30 MHzZ
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.2. 802.11n HT20 CDD 2TX MODE IN THE 5.2 GHz BAND

8.2.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

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

Low 5180 20.67 20.50
Mid 5200 20.67 20.42
High 5240 20.75 20.42
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

26 dB BANDWIDTH, Chain 0

BANDWIDTH Chain 0 LOW CH

- Agilenf 11:02:35 Dec 18, 2012

R T

Freg/Channel

Ref 20 dBm

Atten 10 B

A Mkrl 2067 MHz
0.35 dB

#Peak
Log

Center Freq
518000000 GHz
Start Freq
5.15500000 GHz
Stop Freq
520500000 GHz

dBm

LgAv

CF Step
5.00000000 MHz
Auta tlan)

V1 52
S3 FC

off):

FTun

Swp

Center 5.180 00 GHz
#Res BW 240 kHz

Span 50 MHz

#VBW 680 kHz #Sweep 100 ms {601 pts)

Freq Offset
000000000 Hz

Signal Track
Off

——

On

BANDWIDTH Chain 0 MID CH

- Agilent 11:17:29 Dec 18, 2012

R T

Freg/Channel

Ref 20 dBm

Atten 10 dB

A Mkrl 2067 MHz
0.45 dB

#Feak

Center Freg
£.20000000 GHz
Start Freq
£.17500000 GHz
Stop Freq
£.22500000 GHz

dBm

LgAv

CF Step
5.00000000 hHz
Auto hdan|

V1 s2
S3 FC

affk

FTun
Swp

Center 5.200 00 GHz
#Res BW 240 kHz

Span 50 MHz

#WBW 680 kHz #Sweep 100 ms {601 pts)

Fraq Offset
0.00000000 Hz

Signal Track
Off

—

On
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

BANDWIDTH Chain 0 HIGH CH

@ Agilent 11:32:54 Dec 18,2012 R T |Freg/Channel
& Mkrl 20,76 MHz Center F
enter Freq

Ref 20 dBm Atten 10 dB -0.09 dE
#Ppak £.24000000 GHz
Log ol
10 Start Freq
dB/ 521500000 GHz
Offst
324
dB P i Stop Freq
. Y &.26500000 GHz
146
dBm CF Step

o ¥ 500000000 MHz
LgAv Auto iET
V1 s2 Freq Offset
$3 FC 0.00000000 Hz
af: Signal Track
FTun lanal lrac
Swp on O
Center 5.240 00 GHz Span 50 MHz ‘

#Res BW 240 kHz #VBW 680 kHz

#Sweep 100 ms (601 pts)

26 dB BANDWIDTH, Chain 1

BANDWIDTH Chain 1 LOW CH
s Agilent 11:09:59 Dec 18, 2012

R T

Freg/Channel

Ref 20 dBm Atten 10 dB

A MErl 2050 MHz
-1.35 dB

#Feak

Center Freq
£.18000000 GHz
Start Freq
£.15500000 GHz
Stop Freqg
520500000 GHz

dBm

LgAv

CF Step
£.00000000 fHz
Ao hdan|

V1 Ss2
S3 FC

off}:

FTun

Swp

Center 5.180 00 GHz

#Res BW 240 kHz #VBW 680 kHz

Span 30 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

BANDWIDTH Chain 1 MID CH

@ Agilent 11:22:22 Dec 18, 2012

R T |FrequhanneI |

Ref 20 dBm

Atten 10 B

A Mkrl 2042 MHz
-0.05 dB

#Peak
Log

Center Freq
520000000 GHz
Start Freq
517500000 GHz

Stop Freq
522500000 GHz

dBm

LgAv

CF Step
5.00000000 tMHz
Auta tlan)

V1 S2
S3 FC

off):
FTun
Swp

Center 5.200 00 GHz
#Res BW 240 kHz

Span 50 MHz

#VBW 680 kHz #Sweep 100 ms {601 pts)

Freq Cffset
0.00000000 Hz

Signal Track
Off

—

On

BANDWIDTH Chain 1 HIGH CH

W Agilent 11:38:53 Dec 18, 2012

R T

Frag/Channel

Ref 20 dBm

Atten 10 dB

A Mkrl 20042 MHz
0.76 dB

#Peak

Center Freq
524000000 GHz
Start Freq
521500000 GHz

dBm

LgAv

Stop Freqg
526500000 GHz

CF Step
£.00000000 hMHz
Auto hdan|

V1 s2
S3 FC

off):

FTun

Swp

Center 5.240 00 GHz
#Res BW 240 kHz

Span 50 MHz

#VBW 680 kHz #Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
Off

—

On
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.2.2.99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

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

Low 5180 17.7217] 17.7031
Mid 5200 17.7120] 17.7066

High 5240 17.7045| 17.6986
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH
e Agllent 11:01.08 Dec 18, 2012

R T

| heasure |

Ch Freq

Oceupied Bandwidth

5.18 GHz

Trig  Free

Averages: 100

Project:
Ref 20 dBm

Atten 10 dB

#Samp

Log

10

Meas Off
| (Channel Power

Occupied BWY

dB/

Offst

324

dB

ACP

| Multi Carrier

Center 5.180 00 GHz
#Res BW 300 kHz

VBW 910 kHz

Span 30 MHz

#Sweep 100 ms {601 pts)

Power

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth
17.7217 MHz

-70.126 kHz
19.724 MHz"

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Power Stat
CCDF

Wlore
10f2

99% BANDWIDTH, Chain 0 MID CH
e Agilent 11.15:45 Dec 18,2012

R T

| heasure

Ch Freg

Occupied Bandwidth

5.2 GHz

Trig  Free

Averages: 100

Meas Off

| Channel Power

Ref 20 dBm

Atten 10 dB

#Samp

Occupied BWY|

|

Multi Carrier

Center 5.200 00 GHz
#Res BW 300 kHz

VBW 910 kHz

Span 30 MHz

#Sweep 100 ms (601 pts)

Power

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth
17.7120 MHz

-74.384 kHz
19.665 MHz"

Do By % Pwr
¥ dB

99.00 %
-26.00 dB

Power Stat
CCDF

hlore
10f2
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

99% BANDWIDTH, Chain 0 HIGH CH

- Agilent 11:30:43 Dec 18, 2012 R T | heasure '
|

Ch Freq 5.24 GHz Trig  Free Meas Off
Occupied Bandwidth Averages: 100 I |

| Channel Power
Ref 20 dBm Atten 10 (B

#Samp | | | [

Log C T ARy [TFRIE: Occupled BY
10 17

B/ i T8

Offst |1, 1l ¢ LIETNET 1IN ACP
324 PO

dB ] ]
MUt Carrier
Center 5.240 00 GHz Span 30 MHz Powver
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms (601 pts)
- - Power Stat
Occupied Bandwidth Occ BWY % Pur 99.00 % CCDF
17 7045 MHZ xdB  -26.00 dB L
Transmit Freq Error -70.963 kHz 1M?£e
% dB Bandwidth 19.743 MHz* 0

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH

- Agilent 11:08:16 Dec 18, 2012 R T [ Measure |
|

Ch Freq 5.18 GHz Trig  Free Meas Off

Occupied Bandwidth Averages: 100 I |

| Channel Fower

Ref 20 dBm Atten 10 B

#Samp I .

Log LTV TR RTINS FPETRTIOW PRFCIT R WEFYY Occupied B
10
dB/
Offst
324
dB

tulti Carrier

Center 5,180 00 GHz Span 30 MHz Powver
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms (601 pts)

- - Power Stat
Occupied Bandwidth Occ BW % Pwr  99.00 % CCDF
—

17.7031 MHz xdB  -26.00dB

Transmit Freq Error -74.8593 kHz More

x dB Bandwidth 19,664 MHz" 1of2
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REPORT NO: 15U21850-E32V1

FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

99% BANDWIDTH, Chain 1 MID CH
s Agilent 11:20:42 Dec 18, 2012

R T

| heasure

Ch Freq

Oceupied Bandwidth

5.2 GHz

Trig  Free

Averages: 100

I
Meas Off

Ref 20 dBm

Atten 10 dB

| (Channel Power

#Samp

Log

Occupied BWY

10

dB/

Offst

324

dB

Multi Carrier

#Res BW 300 kHz

Center 5.200 00 GHz

VBW 910 kHz

Span 30 MHz

#Sweep 100 ms {601 pts)

Power

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth

Occ BYY % Puwr
¥ dB

17.7066 MHz

-72.966 kHz
19.711 MHz"

95.00 %
-26.00 dB

Power Stat
CCDF

hlore
10f2

99% BANDWIDTH, Chain 1 HIGH CH

e Agilent 11:36:16

Dec 18, 2012

R T

| Measure

Ch Freq

Occupied Bandwidth

5.24 GHz

Trig  Free

Averages: 100

Meas Off

| (Channel Power

Ref 20 dBm

Atten 10 dB

#Samp

Log

10

| Occupied BWY

dB/

Offst

324

dB

oo

Multi Carrier

Center 5.240 00 GHz
#Res BW 300 kHz

VBW 910 kHz

Span 30 MHz

#Sweep 100 ms {601 pts)

Paowier

Transmit Freq Errar
w dB Bandwidth

Occupied Bandwidth

Oec BWWY % Pwr
% dB

17.6986 MHz

-64.685 kHz
19.616 MHz"

95.00 %
-26.00 dB

FPower Stat
CCDF

Wlore
1 0f2
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.2.3. OUTPUT AVERAGE POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 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. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured
from the horizon must not exceed 125 mW (21 dBm).

(if) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 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.

(iii) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. Fixed
point-to-point U-NII devices may employ antennas with directional gain up to 23 dBi without any
corresponding reduction in the maximum conducted output power or maximum power spectral
density. For fixed point-to-point transmitters that employ a directional antenna gain greater than
23 dBi, a 1 dB reduction in maximum conducted output power and maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23 dBi. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional applications, and
multiple collocated transmitters transmitting the same information. The operator of the U-NII
device, or if the equipment is professionally installed, the installer, is responsible for ensuring
that systems employing high gain directional antennas are used exclusively for fixed, point-to-
point operations.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. 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.

DIRECTIONAL ANTENNA GAIN

For output power, the two chains are considered uncorrelated and the antenna gain is unequal
among the chains. The directional gain is:
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Chain O | Chain 1 | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
3.20 2.20 2.73

For PSD, the two chains are considered 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)
3.20 2.20 5.72
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RESULTS

Antenna Gain

Channel | Frequency |Correlat({Uncorre
Directio |Directio
Gain Gain
(MHz) (dBi) (dBi)
Low 5180 5.72 2.73
Mid 5200 5.72 2.73
High 5240 5.72 2.73
Limits
Channel | Frequency | FCC FCC
Power PSD
Limit Limit
(MHz) (dBm) | (dBm)
Low 5180 30.00 17.00
Mid 5200 30.00 17.00
High 5240 30.00 17.00
Duty Cycle CF (dB)| 0.00
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 5180 10.10 10.00 13.06 30.00 -16.94
Mid 5200 10.10 9.90 13.01 30.00 -16.99
High 5240 10.26 10.00 13.14 30.00 -16.86
PSD Results
Channel | Frequency | Chain 0 |Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) dBm) | (dBm) (dBm) (dBm) (dB)
Low 5180 0.681 0.242 3.48 17.00 -13.52
Mid 5200 0.600 0.191 3.41 17.00 -13.59
High 5240 0.595 0.255 3.44 17.00 -13.56
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OUTPUT POWER AND PSD, Chain 0

OUTPUT POWER AND PSD, Chain 0 LOW CH

st Agilent 200057 Mar7,2013 R_T |Freg/Channel

Mkr1 5.178 65 GHz Contor F

enter Freq

5::{20 dBm Atten 10 dB 0681 dBm || . (enononn Gz
#Avg

Log

Start Freq

L 5.16500000 GHz

. Stop Freqg

5.19500000 GHz

CF Step
3.00000000 MHz
Auto Man|

w1 s2 Freq Offset
53 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
On off

Swp

Center 5.180 00 GHz Span 30 MHz |
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)

OUTPUT POWER AND PSD, Chain 0 MID CH
# Agilent 2005:01 Mar7,2013 R T |Ereg/Channel

Mki1 5.201 10 GHz Centor E

enter Freq

E:\f« 30 dBm Atten 10 dB 0600 dBm | - S00o0on0 GHz
#hvg
Log

Start Freq

5.18500000 GHz

. Stop Freq

£.21500000 GHz

CF Step
3.00000000 MHz
Auto hdan

w1 s2 Freq Offset

S3 FS 0.00000000 Hz
AA

aff): .
ETun Signal Track
Swp On Off

Center 5.200 00 GHz Span 30 MHz |
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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OUTPUT POWER AND PSD, Chain 0 HIGH CH
e Agilent 20:06:44 Mar 7, 2013

R T

Freq/Channel

Ref 20 dBm

Atten 10 dB

Mkr1 5.239 00 GHz
0.595 dBm

#hvg
Log

10
dB/

Offst
38.1

dB

Center Freq
£.24000000 GHz
Start Freq
522500000 GHz
Stop Freq
5.25500000 GHz

#PAvyg
100

CF Step
3.00000000 MHz
Auto hdan|

W1 52
53 F§

AR
aff):

FTun

Swp

Center 5.240 00 GHz
#Res BW 1 MHz

VEW 3 MHz

Span 30 MHz
Sweep 1 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—

OUTPUT POWER AND PSD, Chain 1

OUTPUT POWER AND PSD, Chain 1 LOW CH
e Agilent 20:02:00 Mar 7, 2013

R T

Freg/Channel

Ref 20 dBm

Atten 10 (B

Mkr1 5.178 85 GHz
0.242 dBm

#hvy
Log

Center Freq
518000000 GHz
Start Freq
516500000 GHz
Stop Freq
519500000 GHz

CF Step
3.00000000 MHz
Auto hdan|

W1 S2
S3 FS§

AA

aff}:
FTun

Swp

Center 5.180 00 GHz
#Res BW 1 MHz

VBW 3 MHz

Span 30 MHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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OUTPUT POWER AND PSD, Chain 1 MID CH

wh Agilent 20:03:57 Mar 7, 2013 R T | PeakSearch

Mkr1 5.199 00 GHz
Ref 20 dBm Atten 10 dB 0.191 dBm Mext Pealk
#hvy
Log
| Nesxt Pk Right
Next Pl Left
‘ Min Search
W1 S2
S3 ES Fk-Pk Search
AA
off):
FTun Mkr © CF
Swp
Center 5.200 00 GHz Span 30 MHz | M?;e
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)

OUTPUT POWER AND PSD, Chain 1 HIGH CH
- Agilent 20:08:08 Mar 7, 2013 R T |FreqgiChannel

ket 524100 GHe |

enier Fred

i Aton 148 0255 dBm _{l £ 54000000 GHz
#Avg

Log

Start Freq

e £.22500000 GHz

- Stop Freq

5.25500000 GHz

CF Step
3.00000000 MHz
Auto Man|

w1 s2 Freq Offset
53 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp On Ctf

Center 5.240 00 GHz Span 30 MHz |
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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8.3. 802.11n HT20 BF 2TX MODE IN THE 5.2 GHz BAND
Covered by testing HT20 CDD 2TX mode, the power per chain used for HT20 CDD 2TX mode
is the same power per chain that will be used for HT20 BF 2TX mode. However, since BF is
correlated and CDD is uncorrelated for output power, the section below for output power using
correlated AG for this BF mode shows it is still compliant.

8.3.1. OUTPUT AVERAGE POWER

LIMITS

FCC §15.407 (a) (1)

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 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. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured
from the horizon must not exceed 125 mW (21 dBm).

(ii) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 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.

(iii) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. Fixed
point-to-point U-NII devices may employ antennas with directional gain up to 23 dBi without any
corresponding reduction in the maximum conducted output power or maximum power spectral
density. For fixed point-to-point transmitters that employ a directional antenna gain greater than
23 dBi, a 1 dB reduction in maximum conducted output power and maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23 dBi. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional applications, and
multiple collocated transmitters transmitting the same information. The operator of the U-NII
device, or if the equipment is professionally installed, the installer, is responsible for ensuring
that systems employing high gain directional antennas are used exclusively for fixed, point-to-
point operations.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. 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.
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DIRECTIONAL ANTENNA GAIN

For output power, the two chains are considered 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)

3.20 2.20 5.72
RESULTS

Antenna Gain

Channel | Frequency |Correlat
Directio
Gain
(MHz) (dBi)
Low 5180 5.72
Mid 5200 5.72
High 5240 5.72
Limits
Channel | Frequency | FCC
Power
Limit
(MHz) (dBm)
Low 5180 30.00
Mid 5200 30.00
High 5240 30.00

Duty Cycle CF (dB)l 0.00

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 10.10 10.00 13.06 30.00 -16.94
Mid 5200 10.10 9.90 13.01 30.00 -16.99
High 5240 10.26 10.00 13.14 30.00 -16.86
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8.4. 802.11n HT20 STBC 2TX MODE IN THE 5.2 GHz BAND

8.4.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

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

Low 5180 20.67 20.58
Mid 5200 20.83 20.58
High 5240 20.75 20.50
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26 dB BANDWIDTH, Chain 0

BANDWIDTH Chain 0 LOW CH

- Agilent 14:21:27 Dec 18, 2012

R T

Frag/Channel

Ref 20 dBm

Atten 10 dB

A Mkl 2067 MHz
-0.33 dB

#Peak
Log

10
dB/

Offst
324

dB
Dl

Center Freq
518000000 GHz
Start Freq
515500000 GHz
Stop Freq
520500000 GHz

153
dBm

LgAv

CF Step
£.00000000 fHz
At hdan|

V1 s2
S3 FC

off):

FTun
Swp

Center 5.180 00 GHz
#Res BW 240 kHz

Span 50 MHz

#WBW 680 kHz #Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track

On Off

BANDWIDTH Chain 0 MID CH

W Agilent 14:34:58 Dec 18, 2012

R T

Frag/Channel

Ref 20 dBm

Atten 10 dB

A Mkl 20083 MHz
0.583 dB

#Peak
Log

10
dB/

Offst
324

dB
DI

Center Freq
520000000 GHz
Start Freq
517500000 GHz
Stop Freq
522500000 GHz

158
dBm

LgAv

CF Step
£.00000000 fHz
Auto Man|

V1 s2
S3 FC

off):
FTun

Swp

Center 5.200 00 GHz
#Res BW 240 kHz

Span 50 MHz

#WBW 680 kHz #Sweep 100 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
Off

—

On
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BANDWIDTH Chain 0 HIGH CH

- Agilent 14:53:36 Dec 18, 2012

R T

Freg/Channel

Ref 20 dBm

Atten 10 dB

A MErl 2075 MHz
1.05 dB

#FPeak
Log

10
dB/

Offst
324

dB
Dl

i3

Center Freq
£.24000000 GHz
Start Freq
521500000 GHz
Stop Freq
526500000 GHz

154
dBm

LgAv

CF Step
£.00000000 hHz
Auto hdan|

V1 S2
S3 FC

aff}:
FTun
Swp

Center 5.240 00 GHz
#Res BW 240 kHz

Span 50 MHz

#VBW 680 kHz #Sweep 100 ms {601 pts)

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

—

26 dB BANDWIDTH, Chain 1

BANDWIDTH Chain 1 LOW CH

- Agilent 14:29:28 Dec 18, 2012

RT

|FrquChanneI |

Ref 20 dBm

Atten 10 dB

A Mkrl 2058 MHz
-0.35 dB

#Feak
Log

10
dB/

Offst
324

dB
Dl

Center Freq
518000000 GHz
Start Freq
&.15500000 GHz
Stop Freqg
520500000 GHz

15.2
dBm

LgAv

CF Step
5.00000000 tMHz
Auta tlan)

V1 52
53 FC

affk

FTun
Swp

Center 5.180 00 GHz
#Res BW 240 kHz

Span 50 MHz

#WVBW 680 kHz #Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
Off

On

—
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BANDWIDTH Chain 1 MID CH
- Agilent 14:48:20 Dec 18,2012 R T |Ereg/Channel

A Mkl 20,58 MHz Conter

efner Fred
Ref 20 dBm Atten 10 dB 0.50 dB 5 0000000 GHz
#Peak
Log
10 Start Freqg
dB/ 517500000 GHz
Ofst
324
dB Stop Freq
DI : 5. 22500000 GHz

153
dBm | |} CF Step

5.00000000 MHz
LgAv Auto Ilan

V1 s2 Freq Offset
83 FC 0.00000000 Hz

aff): .
ETun Signal Track

On Off

Swp

Center 5.200 00 GHz Span 50 MHz ‘
#Res BW 240 kHz #WBW 680 kHz #Sweep 100 ms (601 pts)

BANDWIDTH Chain 1 HIGH CH
e Agllent 14:59:25 Dec 18,2012 R T [Ereg/Channel |

4 Mkrl 2050 WHz Cortor F
Ref 20 dBm Atten 10 dB -0.58 dB enter -req
APk 5.24000000 GHz
Log
10 Start Freq
dB/ 5.21600000 GHz
Offst

32.4
dB Stop Freqg

o 5.26500000 GHz

-15.1
dBm CF Step
5.00000000 tMHz

LyAv Auto Mar

V1 s2 Freq Offset
53 FC 0.00000000 Hz

aff): :
ETun Signal Track

Swp on O

Center 5.240 00 GHz Span 50 MHz ‘
#Res BW 240 kHz #WVBW 680 kHz #Sweep 100 ms (601 pts)
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8.4.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

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

Low 5180 17.6779| 17.6947
Mid 5200 17.6852 | 17.6885

High 5240 17.6850| 17.6906
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99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH
- Agilent 14:18:55 Dec 18, 2012 R T | Measure |
| I

Ch Frag 5.18 GHz Trig  Free Meas Off

Oceupied Bandwidth Averages: 100 I |

| (Channel Power

Ref 20 dBm Atten 10 dB
#Samp | . Occupied BWY
Log P gt Lk 5 by AT

10
dB/ I}
Offst m C
324
dB

Multi Carrier

Center 5.180 00 GHz Span 30 MHz Pawer
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms {601 pts)

. ; Power Stat
Occupied Bandwidth Occ BW % Pwr  99.00 % CCDF

17.6779 MHz xdB 260048

Transmit Freq Error -72.154 kHz
 dB Bandwidth 19.652 MHz*

Wlore
10f2

99% BANDWIDTH, Chain 0 MID CH
- Agilent 14:33:45 Dec 18, 2012 RT | Measure |
I I

Ch Freq 52 GHz Trig  Free Meas Off
Oceupied Bandwidth Averages: 100 I |

Channel Power

Ref 20 dBm Atten 10 dB
#Samp | Occupied BW
Log 4 g et LA e AL g Lt ol Ml R

10
dB/

Offst | olid] ACP
324
dB

Multi Carrier

Center 5.200 00 GHz Span 30 MHz Pawer
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms {601 pts)

. ; Power Stat
Occupied Bandwidth Occ BW % Pwr  99.00 % CCDF

17.6852 MHz xdB  -26.00dB

Transmit Freq Error -74.749 kHz
 dB Bandwidth 19.724 MHz*

Wlore
10f2
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99% BANDWIDTH, Chain 0 HIGH CH

- Agilent 14:51:24 Dec 18, 2012

R T | Measure |

[ |
Ch Freg £.24 GHz Trig  Free Meas Off
Occupied Bandwidth Averages: 100 I |
| (Channel Power
Ref 20 dBm Atten 10 dB
#Samp | | | | | Occupied BW
Log OV TSN TR TN TIVECN PWRNRY MY P
10
> <
dB/ ]
Offst [ [ | ACP
324
dB | ] ]
I MUt Carrier
Center 5.240 00 GHz Span 30 MHz Powver
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms (601 pts)
- - FPower Stat
Occupied Bandwidth Occ BW % Pur 99.00 % CCDF
17.6850 MHz xdB  -26.00 dB
Transmit Freq Error -B8. 454 kHz 1M?ge
% dB Bandwidth 19.747 MHz* 0

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH

- Agilent 14:23:01 Dec 18, 2012

R T | heasure |

Ch Freg

Occupied Bandwidth

5.18 GHz

Trig  Free

Averages: 100 I |

Meas Off

Ref 20 dBm

Atten 10 dB

#Samp

Channel Power
‘ Occupied BWY

(II':-‘-

[

Center 5.180 00 GHz
#Res BW 300 kHz

Span 30 MHz

VBW 910 kHz #Sweep 100 ms (601 pts)

Multi Carrier
Power

Transmit Freq Error
# dB Bandwidth

Occupied Bandwidth
17.6947 MHz

-74.562 kHz
19.656 MHz"

Occ BYY % Pwr
¥ dB

99.00 %
-26.00 dB

Power Stat
CCDF

MWore
10f2
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99% BANDWIDTH, Chain 1 MID CH

@ Agilent 14:46:17 Dec 18, 2012

R T

| heasure |

Ch Freg

Occupied Bandwidth

5.2 GHz

Trig  Free

Averages: 100

Meas Off

| Channel Power

Ref 20 dBm

Atten 10 B

#Samp |

o

=

‘ Occupied BW

dB

Multi Carrier

Center 5.200 00 GHz
#Res BW 300 kHz

VBW 910 kHz

Span 30 MHz
#Sweep 100 ms (601 pts)

Power

Transmit Freq Error
# dB Bandwidth

Occupied Bandwidth
17.6885 MHz

Qoo By % Pwr
¥ dB

-78.730 kHz
19.684 MHz*

95.00 %
-26.00 dB

Power Stat
CCDF

hlore
1of2

99% BANDWIDTH, Chain 1 HIGH CH

- Agilent 14:58:12 Dec 18, 2012

R T

| Measure

Ch Freq

Occupied Bandwidth

5.24 GHz

Trig  Free

Averages: 100

Meas Off

| Channel Power

Ref 20 dBm Atten

10 dB

#Samp

‘ Occupied BWY|

‘ ACF

Center 5.240 00 GHz
#Res BW 300 kHz

VBW 910 kHz

Span 30 MHz

#Sweep 100 ms (601 pts)

tulti Carrier
Power

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth
17.6906 MHz

Oec BWWY % Pwr
% dB

-65.664 kHz
19.655 MHz"

95.00 %
-26.00 dB

Power Stat
CCDF

hlare
10f2
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.4.3. OUTPUT AVERAGE POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 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. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured
from the horizon must not exceed 125 mW (21 dBm).

(if) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 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.

(iii) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. Fixed
point-to-point U-NII devices may employ antennas with directional gain up to 23 dBi without any
corresponding reduction in the maximum conducted output power or maximum power spectral
density. For fixed point-to-point transmitters that employ a directional antenna gain greater than
23 dBi, a 1 dB reduction in maximum conducted output power and maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23 dBi. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional applications, and
multiple collocated transmitters transmitting the same information. The operator of the U-NII
device, or if the equipment is professionally installed, the installer, is responsible for ensuring
that systems employing high gain directional antennas are used exclusively for fixed, point-to-
point operations.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. 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.
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521
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)
3.20 2.20 2.73
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

RESULTS
Antenna Gain
Channel | Frequency | Directio
Gain
(MHz) (dBi)
Low 5180 2.73
Mid 5200 2.73
High 5240 2.73
Limits
Channel | Frequency | FCC FCC
Power PSD
Limit Limit
(MHz) (dBm) | (dBm)
Low 5180 30.00 17.00
Mid 5200 30.00 17.00
High 5240 30.00 17.00
Duty Cycle CF (dB)| 0.00
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 11.10 11.20 14.16 30.00 -15.84
Mid 5200 11.21 10.98 14.11 30.00 -15.89
High 5240 11.20 11.10 14.16 30.00 -15.84
PSD Results
Channel | Frequency | Chain 0 |Chain 1 Total PSD PSD
Meas Meas Corr'd Limit |Margin
PSD PSD PSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5180 0.72 1.16 3.96 17.00 -13.04
Mid 5200 0.70 1.12 3.93 17.00 -13.07
High 5240 0.77 0.67 3.73 17.00 -13.27
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

OUTPUT POWER AND PSD, Chain 0

OUTPUT POWER AND PSD, Chain 0 LOW CH

® TRPW 1 MHz Marker 1 [T1 ]
0l.Jan 03 06:28 *VEW 3 MHz 0.72 <dBm
i d

Ref 20 dBm *Att 20 4B SWT 20 ms 5.1824730000 GHz

20 Offket 32

Span 30 MAz

Date: L1.JAN.Z003 06:28:Z¢

OUTPUT POWER AND PSD, Chain 0 MID CH

REW 1 MHz Marker
*VBW 3 MHz
Attt 20 4B SWT 20 me

Date: 1.JAMN.2003 006:35:26
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE

: NOVEMBER 16, 2015

OUTPUT POWER AND PSD, Chain 0 HIGH CH
®

Ref 20 dBm

*Att 20 dB

REW 1 MHz
*WVEW 3 MHz
SWT 20 ms

Marker 1 Ty

Fat 3214 d

Center 5.24 GHz

Date: 1.JAN.2003 06:47:21

OUTPUT POWER AND PSD, Chain 1

Span 30 MHzZ

OUTPUT POWER AND PSD, Chain 1 LOW CH

20 dBm "Rt

20

dB

*REW 1 MHz Marker
VBW 3 MHzZ

SWT 20 ms= 5.177750000

Offket 32(4 d

er 5.18 GHz

-JAN.2003

06:21:55

Span 30 MHz
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REPORT NO: 15U21850-E32V1

FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

OUTPUT POWER AND PSD, Chain 1 MID CH

® . .

Ref 20 dBm

*Att 20 4B

*REW 1 MHz
VBW 3 MHzZ
SWT 20 ms

Marker

pet 3214 d

Center 5.2 GHz

Date: 1.JAN.2003

06:41:55

Span 30 MHz

OUTPUT POWER AND PSD, Chain 1 HIGH CH

Ref 20 dBm

AT

20 4B

*REW 1 MHz
VEW 3 MH=z
SWT 20 m=

Marker 1 [TLl

20 Offrpet 3214

Center 5.24 GHz

1.JAN.2Z003

Date:

5:10

Span 30 MHz
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

8.5.

802.11n HT20 CDD 3TX MODE IN THE 5.2 GHz BAND

8.5.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency| 26 dB BW |26 dB BW |26 dB BW
Chain 0 | Chain1 | Chain 2
(MHz) (MHz) (MHz) (MHz)
Low 5180 20.75 20.42 20.67
Mid 5200 20.67 20.50 20.67
High 5240 20.67 20.50 20.92
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

26 dB BANDWIDTH, Chain 0

BANDWIDTH Chain 0 LOW CH
e Agilent 12:00:32 Dec 18, 2012

R T

Frag/Channel

Ref 20 dBm Atten 10 B

A bdkrl 2075 MHz
0.75 dB

#Peak
Log

Center Freq
518000000 GHz

Start Freq
515500000 GHz
Stop Freq
520500000 GHz

dBm

LgAv

CF Step
5.00000000 tMHz
Auta tlan)

V1 S2
S3 FC

off}:

FTun

Swp

Center 5.180 00 GHz

#Res BW 240 kHz #VBW 680 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Freq Offset
000000000 Hz

Signal Track
On Oif

—

BANDWIDTH Chain 0 MID CH

W Agilenf 13:38:48 Dec 18, 2012

R T

[FreqiChannel

Ref 20 dBm Atten 10 dB

A Mkrl 2067 MHz
-1.04 dB

#Peak
Log

Center Freq
5.20000000 GHz
Start Freq
517500000 GHz
Stop Freq
522500000 GHz

dBm

LgAv

CF Step
5.00000000 tMHz
Auto Ilan

V1 S2
S3 FC

off}:
FTun

Swp

Center 5.200 00 GHz

#Res BW 240 kHz #VBW 680 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Freq Offset
000000000 Hz

Signal Track
On Oif

—
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

BANDWIDTH Chain 0 HIGH CH
- Agilent 13:52:09 Dec 18, 2012 R T |FregiChannel

A bkl 20067 WHz Conter F

enter Freq
Ref 20 dBm Atten 10 dB 0.29 dB
#Paak 5.24000000 GHz
Log
10 Start Freq
dB/ 521500000 GHz
Ofst
324
dB Stop Freq
DI o ] 5. 25500000 GHz

-16.1
dBm CF Step
5.00000000 hMHz
LgAv Auto Ian)
W1 S2 Freq Offset
S3 FC 0.00000000 Hz
aff): Signal Track
FTun anattrac
Swp o -

Center 5.240 00 GHz Span 50 MHz ‘
#Res BW 240 kHz #WVBW 680 kHz #Sweep 100 ms {601 pts)

26 dB BANDWIDTH, Chain 1

BANDWIDTH Chain 1 LOW CH
i+ Agilent 12:07:43 Dec 18, 2012 R T [Freq/Channel |

& bkrl 2042 MHz Conter F

enter Fred
Ref 20 dBm Atten 10 dB 1.11 dB
#Peak £.18000000 GHz
Log i
10 Start Freqg
dB/ 5.15500000 GHz
Offst
324
dB ; Stop Freq
DI ¥ £.20500000 GHz

-15.1
dBm CF Step
. 5.00000000 hHz

LgAv Auto tulan|

V1 s2 Freq Offset
83 FC 0.00000000 Hz

aff): :
ETun Signal Track
On Off

Center 5.180 00 GHz Span 50 MHz ‘
#Res BW 240 kHz #WBW 680 kHz #Sweep 100 ms (601 pts)

Swp
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

BANDWIDTH Chain 1 MID CH
- Agilent 13:44:54 Dec 18, 2012 R T [|Freg/Channel

4 Mkrl 2050 MHz Center F
Ref 20 dBm Atten 10 dB 0.56 dB enter -req
#Peak 5.20000000 GHz
Log
10 Start Freq
dB/ 5.17500000 GHz
Offst

324
dB Stop Freq
DI . £.22500000 GHz
151
dBm CF Step
£.00000000 MHz

LgAv Auto tulan|

V1 s2 Freq Offset
S3 FC 0.00000000 Hz

aif): .
ETun Signal Track
On Off

Swp

Center 5.200 00 GHz Span 50 MHz ‘
#Res BW 240 kHz #WBW 680 kHz #Sweep 100 ms {601 pts)

BANDWIDTH Chain 1 HIGH CH
- Agilent 13:55:29 Dec 18, 2012 R T [Freg/Channel

& Mkrl 20,50 MHz Center F
] enter Freg
Ref 20 dBm Atten 10 dB 0.08 o8 5.24000000 GHz
#Peak
v Start Freq
£.21500000 GHz
Stop Freq
526500000 GHz
146

dBm CF Step
| 5.00000000 fWHz
LgAv Auto Ian)

V1 s2 Freq Offset
53 FC 0.00000000 Hz

aff): :
ETun Signal Track
On Off

Swp

Center 5.240 00 GHz Span 50 MHz ‘
#Res BW 240 kHz #VBW 680 kHz #Sweep 100 ms (601 pts)
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

26 dB BANDWIDTH, Chain 2

BANDWIDTH Chain 2 LOW CH

e Agilenf 13:22:54 Dec 18, 2012

R T

Fraeg/Channel

Ref 20 dBm

Atten 10 dB

A Mkrl 2067 MHz
1.31 dB

#Feak
Log

10
dB/

Offst
324

dB
Dl

Center Freq
518000000 GHz
Start Frag
515500000 GHz
Stop Freq
520500000 GHz

158
dBm

LgAv

CF Step
5.00000000 hHz
Auto hdan|

V1 Ss2
S3 FC

off):
FTun

Swp

Center 5.180 00 GHz
#Res BW 240 kHz

Span 50 MHz

#WBW 680 kHz #Sweep 100 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
Off

—

On

BANDWIDTH Chain 2 MID CH

e Agilenf 13:48:22 Dec 18, 2012

R T

Fraeg/Channel

Ref 20 dBm

Atten 10 dB

A Mkrl 2067 MHz
1.04 dB

#Feak
Log

10
dB/

Offst
324

dB
Dl

Center Freq
£.20000000 GHz
Start Frag
517500000 GHz
Stop Freq
522500000 GHz

156
dBm

LgAv

CF Step
5.00000000 hHz
Auto hdan|

V1 Ss2
S3 FC

off):

FTun
Swp

Center 5.200 00 GHz
#Res BW 240 kHz

Span 50 MHz

#WBW 680 kHz #Sweep 100 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
Off

—

On
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

BANDWIDTH Chain 2 HIGH CH
i Agilent 14:01:10 Dec 18,2012 R T |Freg/Channel

A bkl 20092 WHz Conter F

enter Freq
Ref 20 dBm Atten 10 dB -0.30 dB
#Paak 5.24000000 GHz
Log N
10 Start Freq
dB/ 521500000 GHz
Ofst
324
dB & o Stop Freq
DI 5. 25500000 GHz

154
dBm CF Step
5.00000000 MHz
LygAv Auto Man|
V1 s2 Freq Offset
S3 FC 0.00000000 Hz
at: Signal Track
FTun 1gnal frac
Swp on O

Center 5.240 00 GHz Span 50 MHz ‘
#Res BW 240 kHz #WVBW 680 kHz #Sweep 100 ms {601 pts)
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.5.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency|99% BW [99% BW [ 99% BW
Chain 0| Chain 1 | Chain 2
(MHz) (MHz) [ (MHz) | (MHz)

Low 5180 17.6757| 17.6767 | 17.6812
Mid 5200 17.6877| 17.6801 | 17.6888

High 5240 17.6989( 17.6850 | 17.6956
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH

- Agilenf 11:57:24 Dec 18, 2012

R T

| heasure |

Ch Freg

Occupied Bandwidth

5.18 GHz

Trig

Averages: 100

Free

Meas Off

| Channel Power

Ref 20 dBm

Atten 10 dB

#Samp

Occupied BWY

‘ ACF

tulti Carrier

Center 5.180 00 GHz
#Res BW 300 kHz

VBW 910 kHz

Span 30 MHz
#Sweep 100 ms {601 pts)

Powvier

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth
17.6757 MHz

-62.2659 kHz
19.702 MHz"

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Power Stat
CCDF

Wlore
10f2

99% BANDWIDTH, Chain 0 MID CH

- Agilenf 13:37:00 Dec 18, 2012

R T

| heasure |

Ch Freg

Occupied Bandwidth

5.2 GHz

Trig  Free

Averages: 100

Meas Off

| Channel Power

Ref 20 dBm

Atten 10 dB

#Samp

Occupied BWY

‘ ACF

Center 5.200 00 GHz
#Res BW 300 kHz

VBW 910 kHz

Span 30 MHz

#Sweep 100 ms {601 pts)

tulti Carrier
Powvier

Occupied Bandwidth

Transmit Freq Error
¥ dB Bandwidth

17.6877 MHz

-64.222 kHz
19.775 MHz"

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Power Stat
CCDF

Wlore
10f2
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

99% BANDWIDTH, Chain 0 HIGH CH

- Agilent 13:51:04 Dec 18, 2012

R T | Measure |

|
Ch Freg £.24 GHz Trig  Free Meas Off
Occupied Bandwidth Averages: 100 I |
| (Channel Power
Ref 20 dBm Atten 10 B
#Samp | | | | | | Occupied BYY
Log TV PRI TN BTN SERRIY M P
10 > RN <
dB/ 1
Offst - ACP
324 u 'l
dB ] ]
i Multi Carrier
Center 5.240 00 GHz Span 30 WMHz Powrer
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms (601 pts)
- - Power Stat
Occupied Bandwidth Occ BYY % Pur 99.00 % CCDF
17.6989 MHz xdB  -Z6.00 dB
Transmit Freq Error -53.225 kHz 1M?£e
# dB Bandwidth 19.793 MHz* °

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH

- Agilent 12:06:02 Dec 18, 2012

R T | heasure |

Ch Freg 5.18 GHz

Trig  Free Meas Off

Occupied Bandwidth

Averages: 100

| (Channel Power

Ref 20 dBm Atten 10 dB

#Samp

Occupied BWY|

| P/ TENAAS ‘ ACP

Multi Carrier

Center 5.180 00 GHz

#Res BW 300 kHz VBW 910 kHz

#Sweep 100 ms {601 pts)

Span 30 MHz Pawer

Occupied Bandwidth
17.6767 MHz

-06.057 kHz
19.683 MHz*

Transmit Freq Error
 dB Bandwidth

Occ BYY % Puwr
¥ dB

Power Stat

59.00 % CCDF

-26.00 dB

hlore
10f2
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

99% BANDWIDTH, Chain 1 MID CH
s Agilent 13:42:18 Dec 18, 2012

R T

| heasure |

Ch Freg

Occupied Bandwidth

5.2 GHz

Trig

Averages: 100

Free

Meas Off

| Channel Power

Ref 20 dBm

Atten 10 dB

#Samp

|
>

Occupied BWY

N ‘ ACP

Center 5.200 00 GHz
#Res BW 300 kHz

VBW 910 kHz

Span 30 MH

#Sweep 100 ms (601 pts)

tulti Carrier
Power

z

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth
17.6801 MHz

Occ BYY % Puwr
¥ dB

-94.579 kHz
19.5586 MHz"

95.00 %
-26.00 dB

Power Stat
CCDF

Wlore
10f2

99% BANDWIDTH, Chain 1 HIGH CH

- Agilent 13:53:59 Dec 18, 2012

R T

| Measure

Ch Freq

Oceupied Bandwidth

5.24 GHz

Trig

Averages: 100

Free

Meas Off

| (Channel Power

Ref 20 dBm

Atten 10 dB

#Samp

>

Log
10

Occupied BW)

dB/

Offst

324

ACF

dB

‘ Multi Carrier

Center 5.240 00 GHz
#Res BW 300 kHz

VBW 910 kHz

Span 30 MHz
#Sweep 100 ms (601 pts)

Power

Transmit Freq Error
w dB Bandwidth

Occupied Bandwidth
17.6850 MHz

Oec BWW % Pwr
¥ dB

-96.326 kHz
19.691 MHz*

95.00 %
-26.00 dB

Power Stat
CCDF

MWore
10f2
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

99% BANDWIDTH, Chain 2

99% BANDWIDTH, Chain 2 LOW CH
e Agllent 13:19:43 Dec 18, 2012
|

Ch Freg 5.18 GHz

Occupied Bandwidth Averages: 100

Ref 20 dBm Atten 10 dB

#Samp |

On

AvgVBWY Type

Log-Pwr (%ideo)
Center 5.180 00 GHz Span 30 MHz ||Auto [BEN
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms {601 pts)

Occupied Bandwidth Occ BW % Pwr 99.00 %
17.6812 MHz xdB 26008

Transmit Freq Error -85.009 kHz
 dB Bandwidth 19.711 MHz*

Span/REWY|

99% BANDWIDTH, Chain 2 MID CH

- Agilent 13:47:06 Dec 18, 2012 R T | heasure I
[ I

Ch Freq 52 GHz Trig  Free Meas Off
Occupied Bandwidth Averages: 100 I |

| Channel Power

Ref 20 dBm Atten 10 dB
#Samp

Occupied BWY

_ ‘ ACP

| MUt Carrier
Center 5.200 00 GHz Span 30 MHz Pawer
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms {601 pts)

- - Power Stat
Occupied Bandwidth Occ BW % Pwr 99.00 % CCDF

17.6888 MHz xdB 260048

Transmit Freq Error -83.706 kHz 1M?£e
 dB Bandwidth 19.661 MHz* 0
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REPORT NO: 15U21850-E32V1

FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

99% BANDWIDTH, Chain 2 HIGH CH

- Agilent 13:59:21 Dec 18, 2012 RT | hWeasure |
|
Ch Freg £.24 GHz Trig  Free Meas Off
Occupied Bandwidth Averages: 100 I |
| (Channel Power
Ref 20 dBm Atten 10 B
#Samp | | | | | Occupied BYY
Log & T Y ] O [T i P
10
> r
dB/
Offst il [ ACP
324
dB ] ]
Multi Carrier
Center 5.240 00 GHz Span 30 WMHz Powrer
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms (601 pts)
- - Power Stat
Occupied Bandwidth Occ BYY % Pur 99.00 % CCDF
17.6956 MIHz xdB  -Z6.00 dB
Transmit Freq Error -79.308 kHz 1M?£e
% dB Bandwidth 19,689 MHz* °
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.5.3. OUTPUT AVERAGE POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 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. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured
from the horizon must not exceed 125 mW (21 dBm).

(if) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 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.

(iii) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. Fixed
point-to-point U-NII devices may employ antennas with directional gain up to 23 dBi without any
corresponding reduction in the maximum conducted output power or maximum power spectral
density. For fixed point-to-point transmitters that employ a directional antenna gain greater than
23 dBi, a 1 dB reduction in maximum conducted output power and maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23 dBi. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional applications, and
multiple collocated transmitters transmitting the same information. The operator of the U-NII
device, or if the equipment is professionally installed, the installer, is responsible for ensuring
that systems employing high gain directional antennas are used exclusively for fixed, point-to-
point operations.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. 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.

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated for output power and the antenna gain is unequal among the
chains. The directional gain is:
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DATE: NOVEMBER 16, 2015

Chain 0 | Chain 1 | Chain 2 | Uncorrelated Chains
Antenna | Antenna [ Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
3.20 1.40 2.20 2.33

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

Chain O | Chain 1 | Chain 2 [ Correlated Chains
Antenna | Antenna [ Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
3.20 1.40 2.20 7.07
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DATE: NOVEMBER 16, 2015

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency |Correlat |Uncorre
Directio |Directio
nal nal
Gain Gain
(MHz) (dBi) (dBi)
Low 5180 7.07 2.33
Mid 5200 7.07 2.33
High 5240 7.07 2.33
Limits
Channel | Frequency | FCC FCC
Power PSD
Limit Limit
(MHz) (dBm) | (dBm)
Low 5180 30.00 15.93
Mid 5200 30.00 15.93
High 5240 30.00 15.93
Duty Cycle CF (dB)| 0.00
Output Power Results
Channel | Frequency | Chain O [Chain 1| Chain 2 Total Power| Power
Meas Meas Meas Corr'd Limit [Margin
Power | Power Power Power
(MHz) dBm) | (dBm) (dBm) (dBm) dBm) | (dB)
Low 5180 7.10 7.10 7.40 11.97 30.00 | -18.03
Mid 5200 7.06 7.30 7.42 12.03 30.00 | -17.97
High 5240 7.15 7.31 7.66 12.15 30.00 | -17.85
PSD Results
Channel | Frequency | Chain O [Chain 1| Chain 2 Total PSD PSD
Meas Meas Meas Corr'd Limit |Margin
PSD PSD PSD PSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) | (dB)
Low 5180 -2.455 [ -2.215 -1.661 2.67 15.93 | -13.26
Mid 5200 -2.512 | -2.098 -2.077 2.55 15.93 | -13.38
High 5240 -2.465 | -1.885 -1.989 2.67 15.93 | -13.26
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OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH
- Agilent 10:32:08 Mar 7, 2013 R T |FregiChannel

Mkr1 5.177 55 GHz Corter F

Ref 20 dB Atten 10 dB 2.455 dB enter -req

thva AL =M 518000000 GH:
#Avy
Log

Start Freq

516500000 GHz

: Stop Freq

519500000 GHz

CF Step
3.00000000 hHz
Auto hdan|

w1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): .
ETun Signal Track
Swp on O

Center 5.180 00 GHz Span 30 MHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms {601 pts)

OUTPUT POWER AND PPSD, Chain 0 MID CH
- Agilent 10:44:08 Mar 7, 2013 R T |FregiChannel

Mkr1 5.197 15 GHz Corter F

Ref 20 dB Atten 10 dB 2512 dB enter -req
A en e =M 520000000 GH:
#Avy
Log
10 Start Freq
dB/ 518500000 GHz
Offst
38.1
dB Stop Freq

521500000 GHz

CF Step
. 3.00000000 hHz
#PAvyg Auto Mar]
100

w1 s2 Freq Offset

S3 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp on O

Center 5.200 00 GHz Span 30 MHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms {601 pts)
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OUTPUT POWER AND PPSD, Chain 0 HIGH CH
e Agilent 11:01:52 Mar 7, 2013 R T |FregiChannel

Mkr1 5.241 10 GHz Conter F
- enter Fred
E:L(ZIJ dBm Atten 10 dB 2.465 dBm £ 24000000 GHa
FAvY
Log
10 Start Freq
dB/ 5. 22600000 5Hz
Offst 2
381
dB Stop Freg
5.25500000 GHz

CF Step
; 3.00000000 MHz
#PAvg Auto Mar]
100
W1 s2 Freq Offset
S3 FS 0.00000000 Hz

AR

aff}: .
ETun Signal Track
Swp On off

Center 5.240 00 GHz Span 30 MHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 LOW CH
e Agilent 10:30:59 Mar 7, 2013 R T | PeakSearch

Mkr1 5.182 80 GHz ‘
Ref 20 dBm Atten 10 (B -2.215 dBm Mext Peagk
#hvg
Log
10 !
dB/ ‘ MNext Pk Right
Offst
38.1
dB Mext Pl Left

#PAvyg
100

W1 Ss2 ‘

S3 ES Pk-Pk Search
AA

aff}:

FTun hkr © CF

Swp

MWore
10f2

‘ Min Search

Center 5.180 00 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms {601 pts)
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OUTPUT POWER AND PPSD, Chain 1 MID CH

- Agilent 10:47:11 Mar 7, 2013 R T |FregiChannel

Mkr1 5.197 70 GHz Corter F
- enter Fred
E::r {QO dBm Atten 10 dB 2.098 dBm__ | - 000000 GHz
#hvg
Log
Start Freq
518500000 GHz

Stop Freq
£.21500000 GHz

CF Step
3.00000000 hHz
Auto hdan|
100

w1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): .
ETun Signal Track
Swp on O

Center 5.200 00 GHz Span 30 MHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms {601 pts)

OUTPUT POWER AND PPSD, Chain 1 HIGH CH
- Agilent 11:04:20 Mar7, 2013 R T [Freg/Channel

Mkr1 5.241 20 GHz Conter F

} enter Fred

E:L(ZIJ dBm Atten 10 dB 1.885 dBm £ 24000000 GHa
FAvY
Log

10 Start Freq

dB/ 5. 22600000 5Hz
(Hfst
381

dB Stop Freq

5.25500000 GHz

CF Step
. 3.00000000 MHz
#PAvg Auto Mar]
100

W1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

aif): .
ETun Signal Track
Swp On off

Center 5.240 00 GHz Span 30 MHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
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OUTPUT POWER AND PPSD, Chain 2

OUTPUT POWER AND PPSD, Chain 2 LOW CH
- Agilent 10:34:40 Mar 7, 2013 R T |FregiChannel

Mkr1 5.181 70 GHz Corter F

Ref 20 dB Atten 10 dB 1661 dB enter -req

thva AL =M 518000000 GH:
#Avy
Log

Start Freq

516500000 GHz

: Stop Freq

519500000 GHz

CF Step
3.00000000 hHz
Auto hdan|

w1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): .
ETun Signal Track
Swp on O

Center 5.180 00 GHz Span 30 MHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms {601 pts)

OUTPUT POWER AND PPSD, Chain 2 MID CH
- Agilent 10:48:37 Mar 7, 2013 R T |FregiChannel

Mkr1 5.201 90 GHz Corter F

Ref 20 dB Atten 10 dB 2077 dB enter -req
A en e =M 520000000 GH:
#Avy
Log
10 Start Freq
dB/ 518500000 GHz
Offst
38.1
dB Stop Freq

521500000 GHz

CF Step
. 3.00000000 hHz
#PAvyg Auto Mar]
100

w1 s2 Freq Offset

S3 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp on O

Center 5.200 00 GHz Span 30 MHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms {601 pts)
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OUTPUT POWER AND PPSD, Chain 2 HIGH CH
e Agilent 11:05:55 Mar 7, 2013 R T |FregiChannel

Mkr1 5.241 25 GHz Conter F
} enter Fred
E:L(ZIJ dBm Atten 10 dB 1.989 dBm £ 24000000 GHa
FAvY
Log
10 Start Freq
dB/ 5. 22600000 5Hz
Offst =
381
dB Stop Freg
5.25500000 GHz

CF Step
; 3.00000000 MHz
#PAvg Auto Mar]
100
W1 s2 Freq Offset
S3 FS 0.00000000 Hz

AR

aff}: .
ETun Signal Track
Swp On off

Center 5.240 00 GHz Span 30 MHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.6. 802.11n HT20 BF 3TX MODE IN THE 5.2 GHz BAND

Covered by testing HT20 CDD 3TX mode, the power per chain used for HT20 CDD 3TX mode
is the same power per chain that will be used for HT20 BF 3TX mode. However, since BF is
correlated and CDD is uncorrelated for output power, the section below for output power using
correlated AG for this BF mode shows it is still compliant.
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.6.1. OUTPUT AVERAGE POWER

LIMITS

FCC §15.407 (a) (1)

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 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. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured
from the horizon must not exceed 125 mW (21 dBm).

(if) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 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.

(iii) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. Fixed
point-to-point U-NII devices may employ antennas with directional gain up to 23 dBi without any
corresponding reduction in the maximum conducted output power or maximum power spectral
density. For fixed point-to-point transmitters that employ a directional antenna gain greater than
23 dBi, a 1 dB reduction in maximum conducted output power and maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23 dBi. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional applications, and
multiple collocated transmitters transmitting the same information. The operator of the U-NII
device, or if the equipment is professionally installed, the installer, is responsible for ensuring
that systems employing high gain directional antennas are used exclusively for fixed, point-to-
point operations.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. 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.
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015

FCC ID: BCGA1521
DIRECTIONAL ANTENNA GAIN

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

Chain O | Chain 1 | Chain 2 | Correlated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
3.20 1.40 2.20 7.07
RESULTS
Antenna Gain
Channel | Frequency [Correlat
Directio
nal
Gain
(MHz) (dBi)
Low 5180 7.07
Mid 5200 7.07
High 5240 7.07
Limits
Channel | Frequency | FCC
Power
Limit
(MHz) (dBm)
Low 5180 28.93
Mid 5200 28.93
High 5240 28.93
Duty Cycle CF (dB)| 0.00
Output Power Results
Channel | Frequency | Chain O [Chain 1| Chain 2 Total Power| Power
Meas Meas Meas Corr'd Limit [Margin
Power | Power Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) | (dB)
Low 5180 7.10 7.10 7.40 11.97 28.93 | -16.96
Mid 5200 7.06 7.30 7.42 12.03 28.93 | -16.90
High 5240 7.15 7.31 7.66 12.15 28.93 | -16.78

Page 91 of 921

UL VERIFICAITON SERVICES INC. FORM NO: CCSUP4701H
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: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

8.7.

802.11n HT20 STBC 3TX MODE IN THE 5.2 GHz BAND

8.7.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency| 26 dB BW |26 dB BW |26 dB BW
Chain 0 | Chain1 | Chain2
(MHz) (MHz) (MHz) (MHz)
Low 5180 20.42 20.58 20.33
Mid 5200 20.50 20.67 20.42
High 5240 20.42 21.00 20.42
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DATE: NOVEMBER 16, 2015

26 dB BANDWIDTH, Chain 0

BANDWIDTH Chain 0 LOW CH
e Agilent 16:35:48 Dec 19, 2012

R T

Frag/Channel

Ref 20 dBm Atten 10 B

A bdkrl 20,42 MHz
0.91 dB

#Peak
Log

Center Freq
518000000 GHz

Start Freq
515500000 GHz
Stop Freq
520500000 GHz

dBm

LgAv

CF Step
5.00000000 tMHz
Auta tlan)

V1 S2
S3 FC

off}:

FTun

Swp

Center 5.180 00 GHz

#Res BW 220 kHz #VBW 680 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Freq Offset
000000000 Hz

Signal Track
On Oif

—

BANDWIDTH Chain 0 MID CH

W Agilent 17:00:24 Dec 19, 2012

R T

[FreqiChannel

Ref 20 dBm Atten 10 dB

A Mkr1 2050 MHz
-0.46 dB

#Peak
Log

Center Freq
5.20000000 GHz
Start Freq
517500000 GHz
Stop Freq
522500000 GHz

dBm

LgAv

CF Step
5.00000000 tMHz
Auto Ilan

V1 S2
S3 FC

off}:
FTun

Swp

Center 5.200 00 GHz

#Res BW 220 kHz #VBW 680 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Freq Offset
000000000 Hz

Signal Track
On Oif

—
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BANDWIDTH Chain 0 HIGH CH
- Agilent 17:20:18 Dec 19, 2012 R T |FregiChannel

A bkl 20042 WHz Conter F

enter Freq
Ref 20 dBm Atten 10 dB -1.30 dB
#Paak 5.24000000 GHz
Log
10 Start Freq
dB/ 521500000 GHz
Ofst
324
dB pe Stop Freq
DI o 5. 25500000 GHz

154
dBm SF Step
T 500000000 MHz
LgAv Auto Ian)
W1 S2 Freq Offset
53 FC 0.00000000 Hz
aff): Signal Track
FTun et Trac
Swp o -

Center 5.240 00 GHz Span 50 MHz ‘
#Res BW 220 kHz #WVBW 680 kHz #Sweep 100 ms {601 pts)

26 dB BANDWIDTH, Chain 1

BANDWIDTH Chain 1 LOW CH
i+ Agilent 16:40:26 Dec 19, 2012 R T [Freq/Channel |

& Mkr1 2058 MHz Conter F

enter Fred
Ref 20 dBm Atten 10 dB 0.21 dB
#Peak £.18000000 GHz
Log
10 Start Freqg
dB/ 5.15500000 GHz
Offst
324
dB ! Stop Freg
DI ¢ £.20500000 GHz

-15.1
dBm CF Step
5.00000000 hHz

LgAv Auto tulan|

V1 s2 Freq Offset
83 FC 0.00000000 Hz

aff): :
ETun Signal Track
On Off

Center 5.180 00 GHz Span 50 MHz ‘
#Res BW 220 kHz #WBW 680 kHz #Sweep 100 ms (601 pts)

Swp

Page 94 of 921

UL VERIFICAITON SERVICES INC. FORM NO: CCSUP4701H
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: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

BANDWIDTH Chain 1 MID CH
- Agilent 17:05:21 Dec 19, 2012 R T [|Freg/Channel

4 Mkrl 2067 MHz Center F
Ref 20 dBm Atten 10 dB -0.47 dB enter -req
#Peak 5.20000000 GHz
Log
10 Start Freq
dB/ 5.17500000 GHz
Offst

324
dB Stop Freq
DI ¥ £.22500000 GHz
-15.0
dBm CF Step
£.00000000 MHz

LgAv Auto tulan|

V1 s2 Freq Offset
S3 FC 0.00000000 Hz

aif): .
ETun Signal Track
On Off

Swp

Center 5.200 00 GHz Span 50 MHz ‘
#Res BW 240 kHz #WBW 680 kHz #Sweep 100 ms {601 pts)

BANDWIDTH Chain 1 HIGH CH
- Agilent 17:25:38 Dec 19, 2012 R T [Freg/Channel

A MErT 21.00 MHz Contor F

ener Fred

Ref 20 dBm Atten 10 dB 0.93 dB
#Pazk 5.24000000 GHz
Start Freq
521500000 GHz
Stop Freq
5.26500000 GHz

157

dBm CF Step
5.00000000 MHz
LyAv Auto tlan|

V1 s2 Freq Offset
53 FC 0.00000000 Hz

aff): :
ETun Signal Track
Swp on O

Center 5.240 00 GHz Span 50 MHz ‘
#Res BW 220 kHz #VBW 680 kHz #Sweep 100 ms (601 pts)
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

26 dB BANDWIDTH, Chain 2

BANDWIDTH Chain 2 LOW CH

- Agilenf 16:45:59 Dec 19, 2012

R T

Fraeg/Channel

Ref 20 dBm

Atten 10 dB

A Mkrl 2033 MHz
0.77 dB

#Feak
Log

10
dB/

Offst
324

dB
Dl

Center Freq
518000000 GHz
Start Frag
515500000 GHz
Stop Freq
520500000 GHz

-14.0
dBm

LgAv

CF Step
5.00000000 hHz
Auto hdan|

V1 Ss2
S3 FC

off):
FTun

Swp

Center 5.180 00 GHz
#Res BW 220 kHz

Span 50 MHz

#WBW 680 kHz #Sweep 100 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
Off

—

On

BANDWIDTH Chain 2 MID CH

- Agilenf 17:12:55 Dec 19, 2012

R T

Fraeg/Channel

Ref 20 dBm

Atten 10 dB

A Mkrl 2042 MHz
0.72dB

#Feak
Log

10
dB/

Offst
324

dB
Dl

Center Freq
£.20000000 GHz
Start Frag
517500000 GHz
Stop Freq
522500000 GHz

141
dBm

LgAv

CF Step
5.00000000 hHz
Auto hdan|

V1 Ss2
S3 FC

off):

FTun
Swp

Center 5.200 00 GHz
#Res BW 220 kHz

Span 50 MHz

#WBW 680 kHz #Sweep 100 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
Off

—

On
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

BANDWIDTH Chain 2 HIGH CH
@ Agilent 17:30:16 Dec 19,2012 R T |Freg/Channel

& bkrl 20,42 MHz Conter F

enter Freq
Ref 20 dBm Atten 10 dB -1.09 dB
#Paak 524000000 GHz
Log
10 Start Freq
dB/ 521500000 GHz
Offst
324
dB e Y Stop Freqg
DI £.2B500000 GHz

4.2
dBm CF Step
i - 5.00000000 MHz
LygAv Auto Man|
V1 s2 Freq Offset
S3 FC 0.00000000 Hz
at: Signal Track
FTun 1gnal frac
Swp on O

Center 5.240 00 GHz Span 50 MHz ‘
#Res BW 220 kHz #WVBW 680 kHz #Sweep 100 ms {601 pts)
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

8.7.2.99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency|99% BW |99% BW

99% BW

Chain 0 | Chain 1 | Chain 2

(MHz) (MHz) [ (MHz) | (MHz)

Low 5180 17.6610( 17.6940| 17.6556
Mid 5200 17.6762 | 17.6872| 17.6725
High 5240 17.6759 | 17.6865 | 17.6673
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH

e Agilenf 16:33:44 Dec 19, 2012

R T

| heasure |

Ch Freg

Occupied Bandwidth

5.18 GHz

Trig  Free

Averages: 100

Meas Off

| Channel Power

Ref 20 dBm

Atten 10 dB

#Samp

Occupied BWY

Center 5.180 00 GHz
#Res BW 300 kHz

VBW 910 kHz

Span 30 MHz

#Sweep 100 ms {601 pts)

‘ ACF

tulti Carrier
Powvier

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth
17.6610 MHz

-70.481 kHz
19.678 MHz"

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Power Stat
CCDF

Wlore
10f2

99% BANDWIDTH, Chain 0 MID CH

- Agilenf 16:56:53 Dec 19, 2012

R T

| heasure |

Ch Freg

Occupied Bandwidth

5.2 GHz

Trig  Free

Averages: 100

Meas Off

Ref 20 dBm

Atten 10 dB

Channel Paower

#Samp

Occupied BWY

Center 5.200 00 GHz
#Res BW 300 kHz

VBW 910 kHz

#Sweep 100 ms {601 pts)

Span 30 MHz

‘ ACF

tulti Carrier
Powvier

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth
17.6762 MHz

-77.396 kHz
19.652 MHz"

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Power Stat
CCDF

Wlore
10f2
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REPORT NO: 15U21850-E32V1
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DATE: NOVEMBER 16, 2015

99% BANDWIDTH, Chain 0 HIGH CH

w- Agilent 17:17:02 Dec 19, 2012 RT | hWeasure |
|
Ch Freg £.24 GHz Trig  Free Meas Off
Occupied Bandwidth Averages: 100 I |
| (Channel Power
Ref 20 dBm Atten 10 B
#Samp [ l ! Occupied BW
Log . |_ JET NI AT LY, 0 T TR
10 S -
dB/
oftst | oM T [ T T T 11 Wl ACP
324 [t
dB ] ]
Multi Carrier
Center 5.240 00 GHz Span 30 WMHz Powrer
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms (601 pts)
- - Power Stat
Occupied Bandwidth Occ BYY % Pur 99.00 % CCDF
17.6759 MHz xdB  -Z6.00 dB
Transmit Freq Error -75.614 kHz 1M?£e
% dB Bandwidth 19,645 MHz* °

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH
- Agilent 16:39:09 Dec 19,2012

RT

| heasure

Ch Freg

Occupied Bandwidth

5.18 GHz

Trig  Free

Averages: 100 I |

Meas Off

Ref 20 dBm

Atten 10 dB

#Samp

Y

Channel Paower

Occupied BWY|

Center 5.180 00 GHz
#Res BW 300 kHz

VBW 910 kHz

Span 30 MHz
#Sweep 100 ms {601 pts)

‘ ACF

Multi Carrier
Paowier

Transmit Freq Error
 dB Bandwidth

Occupied Bandwidth
17.6940 MHz

-75.026 kHz
19.737 MHz*

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Power Stat
CCDF

hlore
10f2

Page 100 of 921

UL VERIFICAITON SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701H
FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 15U21850-E32V1
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DATE: NOVEMBER 16, 2015

99% BANDWIDTH, Chain 1 MID CH

@ Agilent 17:02:26 Dec 19, 2012

R T

| heasure |

Ch Freg 5.2 GHz

Trig

Occupied Bandwidth

Averages: 100

Free

Meas Off

| Channel Power

Ref 20 dBm Atten 10 dB

#Samp

Occupied BWY

‘ ACP

Center 5.200 00 GHz

#Res BW 300 kHz #VBW 910 kHz

Span 30 MHz

#Sweep 100 ms (601 pts)

tulti Carrier
Power

Occupied Bandwidth
17.6872 MHz

-75.047 kHz
19.720 MHz"

Transmit Freq Error
¥ dB Bandwidth

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Power Stat
CCDF

Wlore
10f2

99% BANDWIDTH, Chain 1 HIGH CH

- Agilent 17:23:20 Dec 19, 2012

R T

Measure

Ch Freq 5.24 GHz

Trig  Free

Oceupied Bandwidth

Averages: 100

‘ Meas Off

Ref 20 dBm Atten 10 dB

Channel Power

#Samp

Log
10

‘ Occupied BW)

dB/

Offst

324

L T L. ‘ l"1‘,‘(:Fi

dB

Multi Carrier

Center 5.240 00 GHz

#Res BW 300 kHz VBW 910 kHz

Span 30 MHz
#Sweep 100 ms (601 pts)

Power

Occupied Bandwidth
17.6865 MHz

-67.9958 kHz
19.675 MHz"

Transmit Freq Error
w dB Bandwidth

Oec BWW % Pwr
¥ dB

95.00 %
-26.00 dB

Power Stat
CCDF

MWore
10f2
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

99% BANDWIDTH, Chain 2

99% BANDWIDTH, Chain 2 LOW CH

e Agilenf 16:44:21 Dec 19, 2012

R T

| heasure |

Ch Freg

Occupied Bandwidth

5.18 GHz

Trig  Free

Averages: 100

Meas Off

| Channel Power

Ref 20 dBm

Atten 10 dB

#Samp

Occupied BWY

tulti Carrier

Center 5.180 00 GHz
#Res BW 300 kHz

VBW 910 kHz

Span 30 MHz

#Sweep 100 ms {601 pts)

Powvier

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth
17.6556 MHz

-61.983 kHz
19.627 MHz"

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Power Stat
CCDF

Wlore
10f2

99% BANDWIDTH, Chain 2 MID CH

e Agilenf 17:09:54 Dec 19, 2012

R T

| heasure |

Ch Freg

Occupied Bandwidth

5.2 GHz

Trig  Free

Averages: 100

Meas Off

| Channel Power

Ref 20 dBm

Atten 10 dB

#Samp

L,

Occupied BWY

Center 5.200 00 GHz
#Res BW 300 kHz

VBW 910 kHz

Span 30 MHz

#Sweep 100 ms {601 pts)

‘ ACF

tulti Carrier
Powvier

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth
17.6725 MHz

-75.054 kHz
19.656 MHz"

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Power Stat
CCDF

Wlore
10f2
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

99% BANDWIDTH, Chain 2 HIGH CH
5 Agilent 17:27:47 Dec 19, 2012

R T

| Measure

Ch Freg £.24 GHz Trig  Free Meas Off
Occupied Bandwidth Averages: 100 I |
| (Channel Power
Ref 20 dBm Atten 10 B
#Samp) | [ | | | Occupied BW)
Log Yoin ol ] kel b 1 | @ P
10 5 -
dB/
Offst | P ACP
324
dB ] ]
Multi Carrier
Center 5.240 00 GHz Span 30 WMHz Powrer
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms (601 pts)
- - Power Stat
Occupied Bandwidth Occ BYY % Pur 99.00 % CCDF
17.6673 MHz xdB  -Z6.00 dB
Transmit Freq Error -82.702 kHz 1M?£e
% dB Bandwidth 19,584 MHz* °
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.7.3. OUTPUT AVERAGE POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 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. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured
from the horizon must not exceed 125 mW (21 dBm).

(if) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 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.

(iii) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. Fixed
point-to-point U-NII devices may employ antennas with directional gain up to 23 dBi without any
corresponding reduction in the maximum conducted output power or maximum power spectral
density. For fixed point-to-point transmitters that employ a directional antenna gain greater than
23 dBi, a 1 dB reduction in maximum conducted output power and maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23 dBi. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional applications, and
multiple collocated transmitters transmitting the same information. The operator of the U-NII
device, or if the equipment is professionally installed, the installer, is responsible for ensuring
that systems employing high gain directional antennas are used exclusively for fixed, point-to-
point operations.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. 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.

Page 104 of 921

UL VERIFICAITON SERVICES INC. FORM NO: CCSUP4701H
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: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

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 | Chain 2 | Uncorrelated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
3.20 1.40 2.20 2.33
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

RESULTS
Antenna Gain
Channel | Frequency | Directio
Gain
(MHz) (dBi)
Low 5180 2.33
Mid 5200 2.33
High 5240 2.33
Limits
Channel | Frequency | FCC FCC
Power PSD
Limit Limit
(MHz) dBm) | (dBm)
Low 5180 30.00 17.00
Mid 5200 30.00 17.00
High 5240 30.00 17.00
Duty Cycle CF (dB)| 0.00
Output Power Results
Channel | Frequency | Chain O [Chain 1| Chain 2 Total [Power|Power
Meas Meas Meas Corr'd | Limit [Margin
Power | Power Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dB)
Low 5180 9.00 8.95 8.96 13.74 | 30.00 | -16.26
Mid 5200 8.90 8.95 8.86 13.67 | 30.00 | -16.33
High 5240 9.40 9.10 8.96 13.93 | 30.00 | -16.07
PSD Results
Channel | Frequency | Chain O [Chain 1| Chain 2 Total PSD PSD
Meas Meas Meas Corr'd | Limit [Margin
PSD PSD PSD PSD
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dB)
Low 5180 -1.02 -0.95 -0.92 3.81 17.00 | -13.19
Mid 5200 -1.05 -0.93 -0.95 3.79 17.00 | -13.21
High 5240 -0.68 -1.24 -1.35 3.69 17.00 | -13.31
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE

: NOVEMBER 16, 2015

OUTPUT POWER AND PSD, Chain 0

OUTPUT POWER AND PSD, Chain 0 LOW CH

Marker [T1

<§;> RBW 1 MH=z 1
3 0 VBW 3 MHz -1.02

Ref 20 dBm Attt 20 dB SWT 20 ms

dBm

5.177570000 GHz

20 Offpet 32

Center 5.18 GHz

Date: 1.JAN.Z2003 02:53:07

OUTPUT POWER AND PSD, Chain 0 MID CH

Marker 1 [TL

Span 30 MHz

® RBW 1 MHA=Z
J 2] “VBW 3 MHz

Ref 20

dBm

Att 20 dB SWT 20 ms

z0 OLf|

et 32

Center 5.2 GHz

Date: 1.JAN.2003 04:21:12
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

OUTPUT POWER AND PSD, Chain 0 HIGH CH

¢g> *REW 1 ME=z Marker 1 [T1 ]
01.a D3 04:35 VBW 3 MHz -0.68 dBEn
Ref 20 dBm "Att 20 dB SWT 20 ms 5.237570000 GHz
20 Offhet 32[4 dB
1o
LR
anzs]
fMVHvAﬂ$JwWka*WM\f*ﬂdwmu*_Jh%Mhﬂhk\
10 ‘/ \
20
ﬁ;#llﬁwz: 10p \\*
it b i L]
a0
50
s
70
60
Center 5.24 GHz 3 MHz/ Span 30 MHz

Date: 1.JAN.Z2003 04:35:38

OUTPUT POWER AND PSD, Chain 1

OUTPUT POWER AND PSD, Chain 1 LOW CH

<é;> REW 1 MH=z Marker 1 [T1 ]
C T 5 > VEW 3 MHz 0.95

Ref 20 dbm Att 20 dB SWT 20 mns £.180570000 GHz

et 32

Center 5.18 GHz 3 Span 30 MH=

Date: 1.JAN.2003 02:55:006
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

OUTPUT POWER AND PSD, Chain 1 MID CH

®

Ref 20 dBm

EBW 1 MHz
VEW 3 MHz
SWT 20 mz

Marker 1 [T1

Att 20 4B

pet 32

Date: 1.JAN.2003 04:23:40

OUTPUT POWER AND PSD, Chain 1 HIGH CH

&

Ref 20 dBm

RBW 1 MH=z Marker 1 [Tl ]
“YBW 3 MHz —1.24 dBm

Att 20 dB SWT 20 me 5.232100000 GHz

et 32

Center 5.24 GHz Span 30 MH=z

Date: 1.JAN.2003 04:33:58
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DATE: NOVEMBER 16, 2015

OUTPUT POWER AND PSD, Chain 2

OUTPUT POWER AND PSD, Chain 2 LOW CH

® .

Ref 20

dBm

20 Off,

pet 32

Center S5.18 GHz

Date: 1.JAN.2003

02:56:50

Span 30 MAz

OUTPUT POWER AND PSD, Chain 2 MID CH

®

Ref 20

dBEm

Att 20 dB

REW 1 MHz Marker 1 (Tl
VEW 3 MHz
SWT 20 ms

pet 32

Date: 1.JAN.Z2003

04:27:06€

Span 30 MHz
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

OUTPUT POWER AND PSD, Chain 2 HIGH CH

® RBW 1 MHz Marker 1 [T1
C T 5 VEW 3 MHz .35
)

Ref 20 dbBm Att 20 dB SWT 20 s H.238710

20 Offpet 32

Center 5.24 GHz 3 Span 30 MH=z

Date: 1.JAN.2003 04:31:45
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.8. 802.11n HT40 1TX MODE IN THE 5.2 GHz BAND

8.8.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5190 40.17
High 5230 40.00
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

26 dB BANDWIDTH

BANDWIDTH LOW CH
- Agilent 14:31:04 Dec 21,2012 R T |Freg/Channsl

& hkrl 4017 MHz Conter F
Ref 20 dBm Atten 10 dB 0.65 dB enter Freq
#Peak 5.18000000 GHz

Log —_————

10 ’ Start Freq
dB/ £.14000000 GHz
Offst
32.4
dB Stop Freg
5.24000000 GHz

u]
153
dBm CF Step
A 10.0000000 kHz
LgAv At tlan

V1 s2 Freq Offset
$3 FC 0.00000000 Hz

aif): .
ETun Signal Track
On

Swp

Center 5.190 00 GHz Span 100 MHz
#Res BW 430 kHz #ZWBW 1.3 MHz #Sweep 100 ms (601 pts)

BANDWIDTH HIGH CH
He Agilent 14:44:38 Dec 21, 2012 R T [|FregChannel

A Mkrl 40.00 MHz Conter F
Ref 20 dBm Atten 10 dB 0.59 dB enter Freq
#Peak 5.23000000 GHz
Log

10 Start Freq
dB/ 5.18000000 =Hz
Offst
324
B Stop Freq
DI 5.28000000 GHz
155
dBm CF Step
I 10.0000000 MHz
LgAv At o Mar|

V1 s2 Freq Offset
$3 FC 0.00000000 Hz

oify: :
ETun Signal Track
Oh off

Swp

Center 5.230 00 GHz Span 100 MHz
#Res BW 430 kHz #VBW 1.3 MHz #Sweep 100 ms {601 pts)
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.8.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5190 36.1980
High 5230 36.1971
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

99% BANDWIDTH

99% BANDWIDTH, LOW CH
- Agilent 14:14:18 Dec 21,2012

R T | BW;’AVQ I

Ch Freq

Occupied Bandwidth

5.19 GHz

Trig  Free

Averages: 100

Res B
£20.0 kHz

Auto han|

Ref 20 dBm Atten 10 (B

Video BEWy
1.8 MHz
Ilan|

#Samp)|

|
o. e ..l........ —— ..I............. B e .

YBWIREW
3.00000
UET

Center 5.190 0 GHz

#Res BW 620 kHz VBW 1.8 MHz

Span 60 MHz

#Sweep 100 ms (601 pts)

Yjon

Average
100
Off

Avg/VEW Type
Log-Puwer [Widea) Y
Auta kT

Occupied Bandwidth
36.1980 MHz

B53.471 kHz
38.401 MHz*

Transrit Freq Errar
# dB Bandwidth

Occ BYY % Pwr
¥ dB

99.00 %
-26.00 dB

Span/REWY
106

Auto Man|

99% BANDWIDTH, HIGH CH

W Agilent 14:36:25 Dec 21,2012

BT | Measure |

Ch Freg 5.23 GHz

Occupied Bandwidth

Trig  Free

Averages: 100

Meas Off

Ref 20 dBm Atten 10 dB

#Samp)| | |

Log P
10

Channel Power

Occupied BWY

dB/

Offst

324

dB

Center 5.230 0 GHz

#Res BW 620 kHz VBW 1.8 MHz

Span 60 MHz

#Sweep 100 ms (601 pts)

ACP

hAUlti Carrier
Fower

Occupied Bandwidth
36.1971 MHz

51116 kHz
35.334 MHz*

Transmit Freq Errar
 dB Bandwidth

Occ BYW % Pwr
¥ dB

95.00 %
-26.00 dB

Power Stat
CCDF

Wlare
10f2
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.8.3. OUTPUT AVERAGE POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 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. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured
from the horizon must not exceed 125 mW (21 dBm).

(if) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 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.

(iii) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. Fixed
point-to-point U-NII devices may employ antennas with directional gain up to 23 dBi without any
corresponding reduction in the maximum conducted output power or maximum power spectral
density. For fixed point-to-point transmitters that employ a directional antenna gain greater than
23 dBi, a 1 dB reduction in maximum conducted output power and maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23 dBi. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional applications, and
multiple collocated transmitters transmitting the same information. The operator of the U-NII
device, or if the equipment is professionally installed, the installer, is responsible for ensuring
that systems employing high gain directional antennas are used exclusively for fixed, point-to-
point operations.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. 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.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

RESULTS

DATE: NOVEMBER 16, 2015

Antenna Gain

Channel | Frequency [ Directio
Gain
(MHz) (dBi)
Low 5190 3.20
High 5230 3.20
Limits
Channel | Frequency FCC FCC
Power PSD
Limit Limit
(MHz) (dBm) (dBm)
Low 5190 30.00 17.00
High 5230 30.00 17.00

Duty Cycle CF (dB)[ 0.00

Output Power Results

Channel | Frequency | Chain 1| Total Power Power
Meas Corr'd Limit Margin
Power | Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5190 15.00 15.00 30.00 -15.00
High 5230 16.50 16.50 30.00 -13.50
PSD Results
Channel | Frequency | Chain 1| Total PSD PSD
Meas Corr'd Limit Margin
PSD PSD
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5190 3.71 3.71 17.00 -13.29
High 5230 3.56 3.56 17.00 -13.44
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FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

OUTPUT POWER AND PSD, Chain 1

REW 1 MH=z Marker

OUTPUT POWER AND PSD, Chain 0 LOW CH

@

Ref 20

dBm

VEW 3 MHz

Attt 10 dB SWT 20 ms

20 Off

et 32

1

e

Center 5.1% GHz

Date: Z.JAN.Z2003

Span 60 MAz

00:37:08

OUTPUT POWER AND PSD, Chain 0 HIGH CH

®

Ref 20

dBm

RBW 1 MH=z
*UBW 3 MHz
SWI 20 ms

Marker 1 [T1

*Att 10 dB

20 Off

et 32

Center 5.23 GHz

Date: 2.JAN.Z2003

Span 60 MHz

00:47:35
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.9. 802.11n HT40 CDD 2TX MODE IN THE 5.2 GHz BAND

8.9.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW
Chain 0 | Chain1
(MHz) (MHz) (MHz)
Low 5190 39.83 39.67

High 5230 39.83 39.50
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH
- Agilent 15:06:52 Dec 21, 2012 R T [|Freg/Channel

4 Mkrl 39.83 MHz Center F

Ref 20 dBm Atten 10 dB -0.34 dB enter -req

#Peak £.19000000 GHz
Log

Start Freq

£.14000000 GHz

- Stop Freq

5.24000000 GHz

dBm CF Step
10.0000000 kHz
LygAv Auto Man

V1 s2 Freq Cffset
53 FC 0.00000000 Hz

aff): .
ETun Signal Track

Swp on O

Center 5.190 00 GHz Span 100 MHz ‘
#Res BW 430 kHz #VBW 1.3 MHz #Sweep 100 ms (601 pts)

26 dB BANDWIDTH, Chain 0 HIGH CH
- Agilent 15:20:24 Dec 21, 2012 R T [|Freg/Channel

4 Mkrl 3983 MHz Center F

Ref 20 dBm Atten 10 dB -1.24 dB enter -req

#Peak 5.23000000 GHz
Log

Start Freq

5.18000000 GHz

. Stop Freq

5.28000000 GHz

dBm CF Step
i 10.0000000 kHz
LygAv Auto Man

V1 s2 Freq Offset
53 FC 0.00000000 Hz

aff): :
ETun Signal Track

Swp on O

Center 5.230 00 GHz Span 100 MHz ‘
#Res BW 430 kHz #VBW 1.3 MHz #Sweep 100 ms (601 pts)
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26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH
- Agilent 15:13:11 Dec 21,2012 R T |Ereg/Channel

A Mkl 3967 MHz Conter

enter Freq

Ref 20 dBm Atten 10 dB -1.10 dB
#Peak 519000000 GHz
Start Freq
514000000 GHz
: Stop Freq
524000000 GHz

;IBl.n |l CF Step

10.0000000 hHz
LygAv Auto ar

V1 s2 Freq Offset
83 FC 0.00000000 Hz

aff): :
ETun Signal Track
Swp on Off

Center 5.190 00 GHz Span 100 MHz ‘
#Res BW 430 kHz #VBW 1.3 MHz #Sweep 100 ms (601 pts)

26 dB BANDWIDTH, Chain 1 HIGH CH
- Agilent 15:28:38 Dec 21, 2012 R T |FrequhanneI

A Mkrl 39,50 MHz Corter F

efner Fred

Ref 20 dBm Atten 10 dB 0.96 dB
#Peak 5.23000000 GHz

Log Sl 'y

Start Freq
5.18000000 GHz
- Stop Freq
5.28000000 GHz

(IB;II CF step
e 10.0000000 hHz
LgAv Auto Ian)

V1 s2 Freq Offset
83 FC 0.00000000 Hz

aff): :
ETun Signal Track
Swp on Off

Center 5.230 00 GHz Span 100 MHz ‘
#Res BW 430 kHz #VBW 1.3 MHz #Sweep 100 ms {601 pts)
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
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8.9.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

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

Low 5190 36.1932| 36.1838

High 5230 36.2235( 36.2197
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REPORT NO: 15U21850-E32V1

FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH

- Agilent 14:59:112 Dec 21, 2012

R T

| B/ Avé I

Ch Freg

5.19 GHz

Trig  Free

Occupied Bandwidth

Averages: 100

| Res BW

520.0 kHz

Auto Man

Ref 20 dBm

Atten 10 B

#Samp

=

Yideo BW
1.8 MHz
Auta Ilan|

VEWVWREW
3.00000
Auto Man|

dB

Center 5.190 0 GHz
#Res BW 620 kHz

VEW 1.8 MHz

Span 60 MHz
#Sweep 100 ms (601 pts)

Mo

Average
100
Off

Avg/VEW Type
Log-Pwr (Widea) 4
Auta Ma

Transmit Freq Error
# dB Bandwidth

Occupied Bandwidth

36.1932 MHz

-100.674 kHz
38.241 MHz"

Qoo By % Pwr
¥ dB

95.00 %
-26.00 dB

Span/REwY
106
tlan|

Auto

99% BANDWIDTH, Chain 0 HIGH CH

e Agilenf 15:18:39 Dec 21, 2012

R T

| heasure |

Ch Freg

5.23 GHz

Trig  Free

Occupied Bandwidth

Averages: 100

Meas Off

Ref 20 dBm

Atten 10 dB

#Samp

¥

Channel Power
‘ Occupied BW

dB

Center 5.230 0 GHz
#Res BW 620 kHz

VEW 1.8 MHz

Span 60 MHz

‘ |
y ACP

Multi Carrier
Power

#Sweep 100 ms (601 pts)

Transmit Freq Error
# dB Bandwidth

Occupied Bandwidth

36.2235 MHz

-88.529 kHz
38.276 MHz"

Qoo By % Pwr
¥ dB

95.00 %
-26.00 dB

Power Stat
CCDF

Wore
1of2
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REPORT NO: 15U21850-E32V1
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DATE: NOVEMBER 16, 2015

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH
e Agilent 15:10:12 Dec 21, 2012

R T | Measure |

Ch Freq

Oceupied Bandwidth

5.19 GHz

Trig  Free

Averages: 100

Ref 20 dBm

Atten 10 dB

#Samp

Center 5.190 0 GHz
#Res BW 620 kHz

#VBW 1.8 MHz

Span 60 MHz

#Sweep 100 ms {601 pts)

Multi Carrier
Paowier

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth
36.1838 MHz

Occ BYY % Puwr
¥ dB

-90.472 kHz
38.214 MHz"

95.00 %
-26.00 dB

Power Stat
CCDF

Wlore
10f2

99% BANDWIDTH, Chain 1 HIGH CH
e Agilent 15:26:35 Dec 21, 2012

R T [ Bwiavg |

Ch Freq

Oceupied Bandwidth

5.23 GHz

Trig  Free

Averages: 100

Ref 20 dBm

Atten 10 dB

#Samp

>

dB

Center 5.230 0 GHz
#Res BW 620 kHz

VBW 1.8 MHz

Span 60 MHz
#Sweep 100 ms {601 pts)

A VBWY Type

Log-Pwr (%ideo)
Auto il

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth
36.2197 MHz

Occ BYY % Puwr
¥ dB

-67.551 kHz
38.202 MHz"

95.00 %
-26.00 dB

Span/REWY|
106

Auto Ilan
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.9.3. OUTPUT AVERAGE POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 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. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured
from the horizon must not exceed 125 mW (21 dBm).

(if) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 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.

(iii) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. Fixed
point-to-point U-NII devices may employ antennas with directional gain up to 23 dBi without any
corresponding reduction in the maximum conducted output power or maximum power spectral
density. For fixed point-to-point transmitters that employ a directional antenna gain greater than
23 dBi, a 1 dB reduction in maximum conducted output power and maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23 dBi. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional applications, and
multiple collocated transmitters transmitting the same information. The operator of the U-NII
device, or if the equipment is professionally installed, the installer, is responsible for ensuring
that systems employing high gain directional antennas are used exclusively for fixed, point-to-
point operations.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. 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.
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REPORT NO: 15U21850-E32V1
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DATE: NOVEMBER 16, 2015

DIRECTIONAL ANTENNA GAIN

For output power, the two chains are considered 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)
3.20 2.20 2.73

For PSD, the two chains are considered 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)
3.20 2.20 5.72
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REPORT NO: 15U21850-E32V1
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DATE: NOVEMBER 16, 2015

RESULTS
Antenna Gain
Channel | Frequency |Correlat |Correlat
Directio |Directio
Gain Gain
(MHz) (dBi) (dBi)
Low 5190 5.72 2.73
High 5230 5.72 2.73
Limits
Channel | Frequency | FCC FCC
Power PSD
Limit Limit
(MHz) (dBm) | (dBm)
Low 5190 30.00 17.00
High 5230 30.00 17.00
Duty Cycle CF (dB)| 0.00
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 12.80 12.50 15.66 30.00 -14.34
High 5230 12.70 12.80 15.76 30.00 -14.24
PSD Results
Channel | Frequency | Chain O [Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5190 0.601 0.682 3.65 17.00 -13.35
High 5230 0.227 0.019 3.13 17.00 -13.87
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OUTPUT POWER AND PSD, Chain 0

OUTPUT POWER AND PSD, Chain 0 LOW CH
e Agilent 14:55:27 Mar 8, 2013 R T |FreqgiChannel

ket 51941 GHz | "

enier Fred

hvg Aten 10 48 0.601 4Bm 1 ¢ 15000000 GHz
#hvg
Log

Start Freq

b L0 5.16000000 GHz

- Stop Freq

5,22000000 GHz

CF Step
B.00000000 MHz
Auto Man|

w1 s2 Freq Offset
53 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp On Ctf

Center 5.190 0 GHz Span 60 MHz |
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)

OUTPUT POWER AND PSD, Chain 0 HIGH CH
- Agilent 15:03:29 Mar 8, 2013 R T | PeakSearch

Mkr1 5.226 1 GHz

Ref 20 dBm Atten 10 dB 0.227 dBm Mext Pealk
#hvg
Log

| Next Pk Right
| Next Pl Left
‘ Min Search
w1 sz |
S3 FS Fk-Pk Search

AA

off):
FTun Mkr © CF
Swp

Mare
1of2

Center 5.230 0 GHz Span 60 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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DATE: NOVEMBER 16, 2015

OUTPUT POWER AND PSD, Chain 1

OUTPUT POWER AND PSD, Chain 1 LOW CH
- Agilent 14:56:37 Mar 8, 2013

R T

Feak Search

Ref 20 dBm

Atten 10 (B

Mkr1 5.193 6 GHz
0.682 dBm

#hvg
Log

| MNext Pealk
| Mext Pk Right
| Mext Pl Left

‘ Min Search

W1 52
S3 FS§

AR
off):

FTun
Swp

Center 5.190 0 GHz
#Res BW 1 MHz

VBW 3 MHz

Span 60 MHz
Sweep 1 ms (601 pts)

| Fk-Pk Search

| Mkr © CF
Mare
1of2

OUTPUT POWER AND PSD, Chain 1 HIGH CH

- Agilent 15:07:00 Mar 8, 2013

R T

Freg/Channel

Ref 20 dBm

Atten 10 (B

Mkr1 5.234 1 GHz
0.019 dBm

#hvg
Log

Center Freq
5.23000000 GHz
Start Freq
5.20000000 GHz
Stop Freqg
526000000 GHz

CF Step
B.00000000 MHz
Auto Man|

W1 52
S3 FS§

AA

off):
FTun
Swp

Center 5.230 0 GHz
#Res BW 1 MHz

VBW 3 MHz

Span 60 MHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.10. 802.11n HT40 BF 2TX MODE IN THE 5.2 GHz BAND
Covered by testing HT40 CDD 2TX mode, the power per chain used for HT40 CDD 2TX mode
is the same power per chain that will be used for HT40 BF 2TX mode. However, since BF is
correlated and CDD is uncorrelated for output power, the section below for output power using
correlated AG for this BF mode shows it is still compliant.

8.10.1. OUTPUT AVERAGE POWER

LIMITS

FCC §15.407 (a) (1)

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 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. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured
from the horizon must not exceed 125 mW (21 dBm).

(ii) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 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.

(iii) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. Fixed
point-to-point U-NII devices may employ antennas with directional gain up to 23 dBi without any
corresponding reduction in the maximum conducted output power or maximum power spectral
density. For fixed point-to-point transmitters that employ a directional antenna gain greater than
23 dBi, a 1 dB reduction in maximum conducted output power and maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23 dBi. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional applications, and
multiple collocated transmitters transmitting the same information. The operator of the U-NI|
device, or if the equipment is professionally installed, the installer, is responsible for ensuring
that systems employing high gain directional antennas are used exclusively for fixed, point-to-
point operations.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. 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.
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521
DIRECTIONAL ANTENNA GAIN

For output power, the two chains are considered 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)
3.20 2.20 5.72

RESULTS
Antenna Gain
Channel | Frequency | Correlat
Directio
Gain
(MHz) (dBi)
Low 5190 5.72
High 5230 5.72
Limits
Channel | Frequency | FCC
Power
Limit
(MHz) (dBm)
Low 5190 30.00
High 5230 30.00

Duty Cycle CF (dB)| 0.00

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 5190 12.80 12.50 15.66 30.00 -14.34
High 5230 12.70 12.80 15.76 30.00 -14.24
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.11. 802.11n HT40 STBC 2TX MODE IN THE 5.2 GHz BAND

8.11.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW
Chain 0 | Chain1
(MHz) (MHz) (MHz)
Low 5190 40.17 39.50

High 5230 40.67 39.50
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REPORT NO: 15

U21850-E32V1

FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH
e Agilent 17:09:24 Jan 3, 2013

R T |Fre§fChanneI I

Ref 20 dBm

Atten 10 (B

A Mkrl 4017 MHz
1.54 dB

#Feak
Log

10
dB/

Offst
324

dB
Dl

Center Freq
£.19000000 GHz
Start Freq
514000000 GHz
Stop Freqg
£.24000000 GHz

-15.1
dBm

LgAv

CF Step
10.0000000 kHz
Auto han|

V1 S2
S3 FC|

off):

FTun

Swp

Center 5.190 00 GHz
#Res BW 430 kHz

#VBW 1.3 MHz

Span 100 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—

26 dB BANDWIDTH, Chain 0 HIGH CH
e Agilent 17:27:15 Jan 3, 2013

R T |Fre§fChanneI I

Ref 20 dBm

Atten 10 (B

A Mkrl 4067 MHz
0.15 dB

#Feak
Log

10
dB/

Offst
324

dB
Dl

Center Freq
£.23000000 GHz
Start Freq
518000000 GHz
Stop Freqg
£.28000000 GHz

156
dBm

LgAv

CF Step
10.0000000 MHz
Auto

Ilan|

V1 S2

S3 FC|

off):

FTun
Swp

Center 5.230 00 GHz
#Res BW 430 kHz

#VBW 1.3 MHz

Span 100 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH
- Agilent 17:16:13 Jan 3, 2013 R T |Freg/Channsl

A bdkrl 3950 MHz

Center Freq
Ref 20 dB Atten 10 dB 1.29 dB
#;eak — == 5.19000000 GHz

Log

Start Freq
£.14000000 GHz

Stop Freg
5.24000000 GHz

;IBl.n CF Step
I ™ 10.0000000 MHz
LgAv At tlan

V1 s2 Freq Offset
$3 FC 0.00000000 Hz

aif): .
ETun Signal Track
On off

Swp

Center 5.190 00 GHz Span 100 MHz
#Res BW 430 kHz #ZWBW 1.3 MHz #Sweep 100 ms (601 pts)

26 dB BANDWIDTH, Chain 1 HIGH CH
e Agilent 17:48:33 Jan 3, 2013 R T |Freg/Channel

& Mkrl 33.50 MHz Conter F
Ref 20 dB Atten 10 dB -0.72 dB enter Freq
o = I ‘ 5.23000000 GHz

Log

1 7O YR TPV VR T RT Start Freq
dB/ 5.18000000 GHz
Offst

324
dB Stop Freg

DI 5.28000000 GHz
138
dBm CF Step
TR 10.0000000 kHz
LgAv Auto Ilan

V1 s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
ETun Signal Track

Swp On Ctf

Center 5.230 00 GHz Span 100 MHz
#Res BW 430 kHz #ZWBW 1.3 MHz #Sweep 100 ms (601 pts)
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.11.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

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

Low 5190 36.2054 | 36.1982

High 5230 36.1918| 36.2227
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH
e Agilent 17:06:56 Jan 3, 2013

R T | MWeasure I

Ch Freq

Occupied Bandwidth

5.19 GHz

Trig  Free

Averages: 100

Meas Off

Ref 20 dBm

Atten 10 (B

#Samp)|

Channel Power

Occupied BW

Center 5.190 0 GHz
#Res BW 620 kHz

VBW 1.8 MHz

Span 60 MHz

#Sweep 100 ms (601 pts)

ACF

WUlti Carrier
Power

Occ BYY % Pwr

Occupied Bandwidth
36.2054 MHz

-79.554 kHz
38.331 MHz*

Transrit Freq Errar
# dB Bandwidth

¥ dB

99.00 %
-26.00 dB

Power Stat
CCDF

hore
1 0f2

99% BANDWIDTH, Chain 0 HIGH CH

e Agilent 17:21:32 Jan 3, 2013

R T | MWeasure I

Ch Freq

Occupied Bandwidth

523 GHz

Trig  Free

Averages: 100

Meas Off

Ref 20 dBm

Atten 10 (B

#Samp)|

A
hdl - ._....I......_......... P .

Channel Power

Occupied BW

Center 5.230 0 GHz
#Res BW 620 kHz

VBW 1.8 MHz

Span 60 MHz

#Sweep 100 ms (601 pts)

ACF

WUlti Carrier
Power

Transrit Freq Errar
# dB Bandwidth

Occupied Bandwidth
36.1918 MHz

Occ BYY % Pwr
¥ dB

77920 kHz
38.278 MHz*

99.00 %
-26.00 dB

Power Stat
CCDF

hore
1 0f2
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH

- Agilent 17:14:12 Jan 3, 2013

R T

| Measure

Ch Freg 5.19 GHz

Trig  Free

Occupied Bandwiith Averages: 100

hWeas Off

Channel Power

Ref 20 dBm Atten 10 (B

#Samp)| | |

Occupied BW

dB

| hAUltl Carrier

Center 5.190 0 GHz

Span 60 MHz Power
#Res BW 620 kHz VBW 1.8 MHz #Sweep 100 ms (601 pts)

Occupied Bandwidth Occ BYY % P
36.1982 MHz * 0B

Transmit Freq Error -89.546 kHz
w dB Bandwidth 358.158 MHz*

95.00 %
-26.00 dB

Power Stat
CCDF

Mare
10f2

99% BANDWIDTH, Chain 1 HIGH CH

e Agilenf 17:47:11 Jan 3, 2013

R T

[ Measure

Ch Freg 5.23 GHz

Trig  Free

Occupied Bandwidth Averages: 100

MWeas Off

Ref 20 dBm Atten 10 (B

#Samp)|

Channel Power

Occupied BW

Center 5.230 0 GHz

Span 60 MHz

#Res BW 620 kHz VBW 1.8 MHz #Sweep 100 ms {601 pts)

hAUltl Carrier
Power

Occupied Bandwidth Oce BW % Pur
36.2227 MHz * 0B

Transmit Freq Error -82.926 kHz
w dB Bandwidth 38.253 MHz*

95.00 %
-26.00 dB

Power Stat
CCDF

Mare
10f2
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.11.3. OUTPUT AVERAGE POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 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. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured
from the horizon must not exceed 125 mW (21 dBm).

(if) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 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.

(iii) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. Fixed
point-to-point U-NII devices may employ antennas with directional gain up to 23 dBi without any
corresponding reduction in the maximum conducted output power or maximum power spectral
density. For fixed point-to-point transmitters that employ a directional antenna gain greater than
23 dBi, a 1 dB reduction in maximum conducted output power and maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23 dBi. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional applications, and
multiple collocated transmitters transmitting the same information. The operator of the U-NII
device, or if the equipment is professionally installed, the installer, is responsible for ensuring
that systems employing high gain directional antennas are used exclusively for fixed, point-to-
point operations.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. 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.
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521
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)
3.20 2.20 2.73
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

RESULTS
Antenna Gain
Channel | Frequency | Directio
Gain
(MHz) (dBi)
Low 5190 2.73
High 5230 2.73
Limits
Channel | Frequency | FCC FCC
Power PSD
Limit Limit
(MHz) (dBm) | (dBm)
Low 5190 30.00 17.00
High 5230 30.00 17.00
Duty Cycle CF (dB)| 0.00
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 13.70 13.80 16.76 30.00 -13.24
High 5230 13.60 13.70 16.66 30.00 -13.34
PSD Results
Channel | Frequency [ Chain O [Chain 1 Total PSD PSD
Meas Meas Corr'd Limit | Margin
PSD PSD PSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5190 -1.08 -0.21 2.39 17.00 -14.61
High 5230 -0.97 -0.07 2.51 17.00 -14.49
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REPORT NO: 15U21850-E32V1 DATE
FCC ID: BCGA1521

: NOVEMBER 16, 2015

OUTPUT POWER AND PSD, Chain 0

OUTPUT POWER AND PSD, Chain 0 LOW CH

Marker 1 [T1 1

1.03 dbm

Center 5.1%2 GHz Span 60 MH=z

Date: 2Z.JAN.Z003 06:59:55

OUTPUT POWER AND PSD, Chain 0 HIGH CH

RBW 1 MHz Marker 1 ([T1
0Z.Jan 03 07:15 VEW 3 MHz
Ref 20 dBm Att 10 dB SWT 20 ms

20 Offpet 32

S

Center 5.23 GHz Span 60 MHz

Date: 2.JAN.2003 07:15:14
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

OUTPUT POWER AND PSD, Chain 1

OUTPUT POWER AND PSD, Chain 1 LOW CH

Ref 20 dBm *Att 10 4B SWT 20 ms

20 offpet 32

MM\/V_WL

Span 60 MHz

Date: 2.JAN.2003 07:01:20

OUTPUT POWER AND PSD, Chain 1 HIGH C

REW 1 MHz Marker 1 [T1 ]
VBW 3 MH=z
Ref 20 dBm Att 10 dB SWT 20 ms 5.225320000 GHz

Fet 32

JL,\/W

Center 5.23 GHz Span 60 MHz

Date: 2.JAN.2003 07:13:59
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.12. 802.11n HT40 CDD 3TX MODE IN THE 5.2 GHz BAND

8.12.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW |26 dB BW
Chain 0 | Chain1 | Chain 2
(MHz) (MHz) (MHz) (MHz)
Low 5190 40.17 39.50 39.50

High 5230 39.83 39.50 39.50
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH
- Agilent 16:21:32 Dec 21, 2012 R T [|Freg/Channel

4 Wkrl 40,17 MHz Center F

Ref 20 dBm Atten 10 dB 0.74 dB enter -req

#Peak £.19000000 GHz
Log

Start Freq

£.14000000 GHz

- Stop Freq

5.24000000 GHz

dBm | CF Step

10.0000000 kHz
LygAv Auto Man

M1 S2 Freq Cffset
53 FC 0.00000000 Hz

aff): :
ETun Signal Track
Swp on O

Center 5.190 00 GHz Span 100 MHz ‘
#Res BW 430 kHz #VBW 1.3 MHz #Sweep 100 ms (601 pts)

26 dB BANDWIDTH, Chain 0 HIGH CH
- Agilent 09:59:22 Jan 2, 2013 R T |FregiChannel

4 Mkrl 3983 MHz Center F

Ref 20 dBm Atten 10 dB 1.30 dB enter -req

#Peak 5.23000000 GHz
Log

Start Freq

5.18000000 GHz

. Stop Freq

5.28000000 GHz

dBm oot
| et 10.0000000 kHz
Lahv Auto hlan

V1 s2 Freq Offset
53 FC 0.00000000 Hz

aff): :
ETun Signal Track
Swp on O

Center 5.230 00 GHz Span 100 MHz ‘
#Res BW 430 kHz #VBW 1.3 MHz #Sweep 100 ms (601 pts)
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH
- Agilent 16:29:03 Dec 21, 2012 R T [|Freg/Channel

4 hkrl 3950 MHz Center F
Ref 20 dBm Atten 10 dB -0.31 dB enter -req
#Peak 5.19000000 GHz
A Start Freq
5.14000000 GHz
4B Stop Freq
Dl | 5.24000000 GHz

143
dBm | i CF Step

10.0000000 kHz
LygAv Auto Man

V1 s2 Freq Cffset
53 FC 0.00000000 Hz

aff): .
ETun Signal Track

On Off

Swp

Center 5.190 00 GHz Span 100 MHz
#Res BW 430 kHz #VBW 1.3 MHz #Sweep 100 ms (601 pts)

26 dB BANDWIDTH, Chain 1 HIGH CH
- Agilent 10:06:04 Jan 2, 2013 R T |FregiChannel

& Mkrl 3950 MHz Center F
Ref 20 dBm Atten 10 dB 0.91 dB enter -req
#Peak 5.23000000 GHz
P T Stert Freq
5.18000000 GHz
B Stop Freq
Dl ' ' 5.28000000 GHz

139
dBm CF Step
WL 10.0000000 kHz

LygAv Auto Man

V1 s2 Freq Offset
53 FC 0.00000000 Hz

aff): :
ETun Signal Track

Swp on O

Center 5.230 00 GHz Span 100 MHz ‘
#Res BW 430 kHz #VBW 1.3 MHz #Sweep 100 ms (601 pts)
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

26 dB BANDWIDTH, Chain 2

26 dB BANDWIDTH, Chain 2 LOW CH
- Agilent 16:38:03 Dec 21,2012 R T |Ereg/Channel

A Mkl 39,50 MHz Conter

enter Freq

Ref 20 dBm Atten 10 dB 1.38 dB
#Peak 519000000 GHz

Log . I

Start Freq
514000000 GHz
: Stop Freq
524000000 GHz

;IBl.n | CF Step

10.0000000 hHz
LygAv Auto ar

V1 s2 Freq Offset
83 FC 0.00000000 Hz

aff): :
ETun Signal Track
Swp on Off

Center 5.190 00 GHz Span 100 MHz ‘
#Res BW 430 kHz #VBW 1.3 MHz #Sweep 100 ms (601 pts)

26 dB BANDWIDTH, Chain 2 HIGH CH
- Agilent 10:16:17 Jan 2, 2013 R T |Freg/Channel

A Mkl 39,50 MHz Conter

enter Freq

Ref 20 dBm Atten 10 dB -0.30 dE
#Peak 523000000 GHz

Log 1 o

Start Freq
518000000 GHz
: Stop Freq
5268000000 =Hz

(IB;II CF Step
o 10.0000000 MHz
LgAv Auto Ilan|

V1 s2 Freq Offset
83 FC 0.00000000 Hz

aff): :
ETun Signal Track
Swp on Off

Center 5.230 00 GHz Span 100 MHz ‘
#Res BW 430 kHz #VBW 1.3 MHz #Sweep 100 ms {601 pts)

Page 146 of 921

UL VERIFICAITON SERVICES INC. FORM NO: CCSUP4701H
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: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.12.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency|99% BW [99% BW [99% BW
Chain 0| Chain 1| Chain 2
(MHz) (MHz) | (MHz) [ (MHz)

Low 5190 36.2176| 36.2109| 36.2162
High 5230 |36.2417|36.2393|36.2273
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH
- Agilent 16:13:30 Dec 21, 2012 R T | heasure |
|

Ch Freg 518 GHz
Occupied Bandwidth

Trig  Free Meas Off

Averages: 100 I |
| Channel Power
Ref 20 dBm Atten 10 B

MUt Carrier
Span 60 MHz Powrer
#Sweep 100 ms (601 pts)

i i Power Stat
Occupied Bandwidth Occ BW % Pwr  99.00 % CCDF
36.2176 MHz xdB 2600 9B

Transmit Freq Error -64.633 kHz 1M?£e
x dB Bandwidth 358.328 MHz* °

Center 5.190 0 GHz
#Res BW 620 kHz VBW 1.8 MHz

99% BANDWIDTH, Chain 0 HIGH CH
e Agilent 09:57:.02 Jan 2, 2013 R T | Measure |
l

Ch Freg 5.23 GHz

Trig  Free Meas Off

| Channel Power
Bef 20 dBm Atten 10 dB
#Samp I | | | Occupied By
, L F RN ‘ ACP
B VTR

| MUt Carrier
Span 60 MHz Powrer
#Sweep 100 ms (601 pts)

i i Power Stat
Occupied Bandwidth Qoc BW % Pwr 9900 % CCDF
36.2417 MHz xdB 260048

Transmit Freq Error -53.332 kHz 1M?£e
x dB Bandwidth 38.337 MHz* °

Occupied Bandwidth Averages: 100 I |

Center 5.230 0 GHz
#Res BW 620 kHz #VBW 1.8 MHz
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REPORT NO: 15U21850-E32V1

DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH

i Agilent 16:26:29 Dec 21, 2012

R T

Measure

Ch Freq

Oceupied Bandwid

5.19 GHz
Ith

Free

Trig

Averages: 100

Ref 20 dBm

Atten 10 dB

#Samp

A
W ! |

‘ Meas Off
Channel Power
‘ Occupied BWY|

Multi

Center 5.190 0 GHz
#Res BW 620 kHz

VBW 1.8 MHz

Span 60 MHz

‘ ACF

Carrier
Paowier

#Sweep 100 ms {601 pts)

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth

36.2109 MHz

-67.045 kHz
38.230 MHz"

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Power Stat

CCDF

Wlore
10f2

99% BANDWIDTH, Chain 1 HIGH CH

W Agilent 10:03:02

Jan 2, 2013

Measure

Ch Freq

5.23 GHz

Trig  Free

Oceupied Bandwidth

Averages: 100

Ref 20 dBm

Atten 10 dB

#Samp

Meas Off

Channel Power

Occupied BW)

dB

Center 5.230 0 GHz
#Res BW 620 kHz

VBW 1.8 MHz

Span 60 MHz

Multi Carrier

ACF

Pawier

#Sweep 100 ms {601 pts)

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth

36.2393 MHz

-64.025 kHz
38.238 MHz"

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Power Stat

CCDF

Wlore
10f2
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

99% BANDWIDTH, Chain 2

99% BANDWIDTH, Chain 2 LOW CH

- Agilent 18:34:11 Dec 21, 2012

R T

| Measure

Ch Freq

Oceupied Bandwidth

5.19 GHz

Trig  Free

Averages: 100 I |

I
Meas Off

Ref 20 dBm Atten 10 dB

| (Channel Power

#Samp |

Syt it g

‘ Occupied BWY|

Center 5.190 0 GHz

#Res BW 620 kHz VBW 1.8 MHz

Span 60 MHz
#Sweep 100 ms {601 pts)

Multi Carrier
Paowier

Occupied Bandwidth
36.2162 MHz

-103.434 kHz
38.194 MHz"

Transmit Freq Error
x dB Bandwidth

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Power Stat
CCD

Wlore
10f2

99% BANDWIDTH, Chain 2 HIGH CH

e Agilenf 10:14:51 Jan 2, 2013

R T

[ Measure

Ch Freq 5.23 GHz

Trig  Free

Oceupied Bandwidth

Averages: 100 I

Ref 20 dBm Atten 10 dB

#Samp [ [ [

r3m Y

‘ Meas Off
Channel Power
‘ Occupied BW)

dB

Center 5.230 0 GHz

#Res BW 620 kHz VBW 1.8 MHz

Span 60 MHz

‘ ACF

Multi Carrier
Pawier

#Sweep 100 ms {601 pts)

Occupied Bandwidth
36.2273 MHz

-85.640 kHz
38.343 MHz"

Transmit Freq Error
¥ dB Bandwidth

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Power Stat
CCDF

Wlore
10f2
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.12.3. OUTPUT AVERAGE POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 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. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured
from the horizon must not exceed 125 mW (21 dBm).

(if) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 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.

(iii) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. Fixed
point-to-point U-NII devices may employ antennas with directional gain up to 23 dBi without any
corresponding reduction in the maximum conducted output power or maximum power spectral
density. For fixed point-to-point transmitters that employ a directional antenna gain greater than
23 dBi, a 1 dB reduction in maximum conducted output power and maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23 dBi. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional applications, and
multiple collocated transmitters transmitting the same information. The operator of the U-NII
device, or if the equipment is professionally installed, the installer, is responsible for ensuring
that systems employing high gain directional antennas are used exclusively for fixed, point-to-
point operations.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. 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.
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

DIRECTIONAL ANTENNA GAIN

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

Chain 0 | Chain 1 | Chain 2 | Uncorrelated Chains
Antenna | Antenna [ Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
3.20 1.40 2.20 2.33

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

Chain O | Chain 1 | Chain 2 [ Correlated Chains
Antenna | Antenna [ Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
3.20 1.40 2.20 7.07
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521
RESULTS

Antenna Gain

Channel | Frequency |[Correlat|Uncorre

Directio |Directio

nal nal

Gain Gain

(MHz) (dBi) (dBi)

Low 5190 7.07 2.33
High 5230 7.07 2.33

Limits

Channel | Frequency FCC FCC
Power PSD
Limit Limit

(MHz) (d@Bm) | @Bm)
Low 5190 30.00 | 15.93
High 5230 30.00 | 15.93

Duty Cycle CF (dB)| 0.00

Output Power Results

Channel | Frequency | Chain O [Chain 1| Chain 2 Total Power| Power
Meas Meas Meas Corr'd Limit |Margin
Power | Power Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) | (dB)
Low 5190 9.80 9.50 9.60 14.41 30.00 | -15.59
High 5230 9.70 9.50 9.60 14.37 30.00 | -15.63
PSD Results
Channel | Frequency | Chain O [Chain 1| Chain 2 Total PSD PSD
Meas Meas Meas Corr'd Limit [Margin
PSD PSD PSD PSD
(MHz) dBm) | (dBm) (dBm) (dBm) dBm)| (dB)
Low 5190 -2.050 | -2.860 -2.097 2.45 15.93 | -13.48
High 5230 -2.169 | -2.243 -2.284 2.54 15.93 | -13.39
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

OUTPUT POWER AND PSD, Chain 0

OUTPUT POWER AND PSD, Chain 0 LOW CH

st Agilent 095535 Mar 8, 2013 R_T |Freg/Channel

Mkr1 5.185 1 GHz Contor F

) enter Freq

Et:: {20 dBm Atten 10 dB 2050 dBm_fl - onnnoo0 GHz
#Avg

Log

Start Freq

5.16000000 GHz

. Stop Freqg

5.22000000 GHz

CF Step
B.00000000 MHz
Auto Man|

w1 s2 Freq Offset
53 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp On Ctf

Center 5.190 0 GHz Span 60 MHz |
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)

OUTPUT POWER AND PSD, Chain 0 HIGH CH
- Agilent 10:03:15 Mar 8, 2013 R T |FreqgiChannel

Mkr1 5.226 8 GHz Contor F

) enter Freq

Et:: {20 dBm Atten 10 dB 2.169 dBm _fl - 0000 GHz
#Avg

Log

Start Freq

£.20000000 GHz

. Stop Freqg

5.26000000 GHz

CF Step
B.00000000 MHz
Auto Man|

w1 s2 Freq Offset
53 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
On off

Swp

Center 5.230 0 GHz Span 60 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

OUTPUT POWER AND PSD, Chain 1

OUTPUT POWER AND PSD, Chain 1 LOW CH
- Agilent 09:57:10 Mar 8, 2013

R T

Freq/Channel

Ref 20 dBm

Atten 10 (B

Mkr1 5.196 6 GHz
-2.862 dBm

#hvy
Log

10
dB/

Offst
38.1

dB

Center Freq
519000000 GHz
Start Freq
5.16000000 GHz
Stop Freq
522000000 GHz

#PAvyg
100

CF Step
5.00000000 MHz
Auto hdan

W1 52
S3 FS§

AA

aff}:
FTun

Swp

Center 5.190 0 GHz
#Res BW 1 MHz

VBW 3 MHz

Span 60 MHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

OUTPUT POWER AND PSD, Chain 1 HIGH CH

e Agilent 10:08:40 Mar 8, 2013

R T

Freg/Channel

Ref 20 dBm

Atten 10 (B

Mkr1 5.226 1 GHz
-2.243 dBm

#hvy
Log

10
dB/

Offst
38.1

dB

Center Freq
5.23000000 GHz
Start Freq
5.20000000 GHz
Stop Freq
5.26000000 GHz

#PAvyg
100

CF Step
5.00000000 MHz
Auto hdan|

W1 S2
S3 FS§

AR
aff}:

FTun
Swp

Center 5.230 0 GHz
#Res BW 1 MHz

VBW 3 MHz

Span 60 MHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

OUTPUT POWER AND PSD, Chain 2

OUTPUT POWER AND PPSD, Chain 2 LOW CH

st Agilent 095302 Mar 8, 2013 R_T |Freg/Channel

Mkr1 5.187 3 GHz Contor F

) enter Freq

Et:: {20 dBm Atten 10 dB 2097 dBm_fl - onnnoo0 GHz
#Avg

Log

Start Freq

5.16000000 GHz

. Stop Freqg

5.22000000 GHz

CF Step
B.00000000 MHz
Auto Man|

w1 s2 Freq Offset
53 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp On Ctf

Center 5.190 0 GHz Span 60 MHz |
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)

OUTPUT POWER AND PSD, Chain 2 HIGH CH
- Agilent 10:06:57 Mar 8, 2013 R T |FreqgiChannel

Mkr1 5.226 6 GHz Contor F

) enter Freq

Et:: {20 dBm Atten 10 dB 2.284 dBm_fl - 000 GHz
#Avg

Log

Start Freq

£.20000000 GHz

. Stop Freqg

5.26000000 GHz

CF Step
B.00000000 MHz
Auto Man|

w1 s2 Freq Offset
53 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
On off

Swp

Center 5.230 0 GHz Span 60 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.13. 802.11n HT40 BF 3TX MODE IN THE 5.2 GHz BAND

Covered by testing HT40 CDD 3TX mode, the power per chain used for HT40 CDD 3TX mode
is the same power per chain that will be used for HT40 BF 3TX mode. However, since BF is
correlated and CDD is uncorrelated for output power, the section below for output power using
correlated AG for this BF mode shows it is still compliant.

8.13.1. OUTPUT AVERAGE POWER

LIMITS

FCC §15.407 (a) (1)

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 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. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured
from the horizon must not exceed 125 mW (21 dBm).

(if) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 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.

(iii) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. Fixed
point-to-point U-NII devices may employ antennas with directional gain up to 23 dBi without any
corresponding reduction in the maximum conducted output power or maximum power spectral
density. For fixed point-to-point transmitters that employ a directional antenna gain greater than
23 dBi, a 1 dB reduction in maximum conducted output power and maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23 dBi. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional applications, and
multiple collocated transmitters transmitting the same information. The operator of the U-NII
device, or if the equipment is professionally installed, the installer, is responsible for ensuring
that systems employing high gain directional antennas are used exclusively for fixed, point-to-
point operations.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. 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.
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

DIRECTIONAL ANTENNA GAIN

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

Chain O | Chain 1 | Chain 2 | Correlated Chains
Antenna | Antenna [ Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
3.20 1.40 2.20 7.07
RESULTS
Antenna Gain
Channel | Frequency |Correlat
Directio
nal
Gain
(MHz) (dBi)
Low 5190 7.07
High 5230 7.07
Limits
Channel | Frequency | FCC
Power
Limit
(MHz) (dBm)
Low 5190 28.93
High 5230 28.93
| Duty cycle CF dB)| 0.00
Output Power Results
Channel | Frequency | Chain O [Chain 1| Chain 2 Total Power| Power
Meas Meas Meas Corr'd Limit [Margin
Power | Power Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) dBm) | (dB)
Low 5190 9.80 9.50 9.60 14.41 28.93 | -14.52
High 5230 9.70 9.50 9.60 14.37 28.93 | -14.56

Page 158 of 921

UL VERIFICAITON SERVICES INC. FORM NO: CCSUP4701H
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: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.14. 802.11n HT40 STBC 3TX MODE IN THE 5.2 GHz BAND

8.14.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW |26 dB BW
Chain0 | Chainl [ Chain2
(MHz) (MHz) (MHz) (MHz)
Low 5190 39.67 39.33 39.67
High 5230 39.83 39.33 39.50

Page 159 of 921
UL VERIFICAITON SERVICES INC. FORM NO: CCSUP4701H

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: 15

U21850-E32V1

FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH
e Agilent 10:43:48 Jan 4, 2013

R T |Fre§fChanneI I

Ref 20 dBm

Atten 10 (B

A Mkrl 3967 MHz
-0.10 dB

#Feak
Log

10
dB/

Offst
324

dB
Dl

Center Freq
£.19000000 GHz
Start Freq
514000000 GHz
Stop Freqg
£.24000000 GHz

147
dBm

LgAv

CF Step
10.0000000 kHz
Auto han|

V1 S2
S3 FC|

off):

FTun

Swp

Center 5.190 00 GHz
#Res BW 430 kHz

#VBW 1.3 MHz

Span 100 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—

26 dB BANDWIDTH, Chain 0 HIGH CH
e Agilent 11:21:41 Jan 4, 2013

R T |Fre§fChanneI I

Ref 20 dBm

Atten 10 (B

A Mkrl 39.83 MHz
-0.83 dB

#Feak
Log

10
dB/

Offst
324

dB
Dl

Center Freq
£.23000000 GHz
Start Freq
518000000 GHz
Stop Freqg
£.28000000 GHz

-15.2
dBm

LgAv

CF Step
10.0000000 MHz
Auto

Ilan|

V1 S2

S3 FC|

off):

FTun
Swp

Center 5.230 00 GHz
#Res BW 430 kHz

#VBW 1.3 MHz

Span 100 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH
we Agilent 10:54:26 Jan 4, 2013 E T |Fre§f(:hanne| |

A Mkrl 3933 MHz Conter F
Ref 20 dBm Atten 10 dB -1.29 dB enter rreq
#Peak l 5.18000000 GHz
A Start Fren
5.14000000 GHz
Stop Freqg
5.24000000 GHz

(IB;II CF Step
10.0000000 MHz
LygAv Auto [BET

V1 s2 Freq Offset
S3 FC 0.00000000 Hz

aff): :
ETun Signal Track

Swp On Cff

Center 5.190 00 GHz Span 100 MHz ‘
#Res BW 430 kHz ZWVBW 1.3 MHz #Sweep 100 ms (601 pts)

26 dB BANDWIDTH, Chain 1 HIGH CH
e Agilent 11:25:04 Jan 4, 2013 E T |Fre§f(:hanne| |

A Mkrl 3933 MHz Conter F
Ref 20 dBm Atten 10 dB -1.57 dB enter rreq
#Peak 5.23000000 GHz
Start Frec
5.18000000 GHz
Stop Freqg
5.28000000 GHz

(IB;II CF Step
|y 10.0000000 kHz
LygAv Auto Iutan

V1 s2 Freq Offset
S3 FC 0.00000000 Hz

aff): :
ETun Signal Track

Swp On Cff

Center 5.230 00 GHz Span 100 MHz ‘
#Res BW 430 kHz ZWVBW 1.3 MHz #Sweep 100 ms (601 pts)
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

26 dB BANDWIDTH, Chain 2

26 dB BANDWIDTH, Chain 2 LOW CH
- Agilent 11:12:23 Jan 4, 2013 R T |Freg/Channsl

& bdkrl 3967 MHz

Center Freq
Ref 20 dB Atten 10 dB 1.24 dB
#;eak — == 5.19000000 GHz

Log

Start Freq
£.14000000 GHz

Stop Freg
5.24000000 GHz

;IBl.n CF Step
i 10.0000000 MHz
LgAv At tlan

V1 s2 Freq Offset
$3 FC 0.00000000 Hz

aif): .
ETun Signal Track
On off

Swp

Center 5.190 00 GHz Span 100 MHz
#Res BW 430 kHz #ZWBW 1.3 MHz #Sweep 100 ms (601 pts)

26 dB BANDWIDTH, Chain 2 HIGH CH
e Agilent 11:42:23 Jan 4, 2013 R T |Freg/Channel

& Mkrl 33.50 MHz Conter F
Ref 20 dB Atten 10 dB 0.05 dB enter Freq
o = 5.23000000 GHz

Log

10 " Start Freq
dB/ 518000000 GHz
Offst

324
dB Stop Freg

DI 5.28000000 GHz
146
dBm CF Step
10.0000000 kHz

LgAv Auto Ilan

V1 s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
ETun Signal Track

Swp On Ctf

Center 5.230 00 GHz Span 100 MHz
#Res BW 430 kHz #ZWBW 1.3 MHz #Sweep 100 ms (601 pts)
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.14.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency|99% BW [99% BW [99% BW
Chain O | Chain 1 | Chain 2
(MHz) (MHz) | (MHz) | (MHz)

Low 5190 36.1860 | 36.1983 | 36.2039

High 5230 36.1916 | 36.1918 [ 36.1916
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH
e Agilent 10:38:23 Jan 4, 2013

R T | MWeasure I

Ch Freq

Occupied Bandwidth

5.19 GHz

Trig  Free

Averages: 100

Meas Off

Ref 20 dBm

Atten 10 (B

#Samp)|

Channel Power

Occupied BW

Center 5.190 0 GHz
#Res BW 620 kHz

VBW 1.8 MHz

Span 60 MHz

#Sweep 100 ms (601 pts)

ACF

WUlti Carrier
Power

Occ BYY % Pwr

Occupied Bandwidth
36.1860 MHz

-74.543 kHz
38.158 MHz*

Transrit Freq Errar
# dB Bandwidth

¥ dB

99.00 %
-26.00 dB

Power Stat
CCDF

hore
1 0f2

99% BANDWIDTH, Chain 0 HIGH CH

e Agilent 11:17:03 Jan 4, 2013

R T | MWeasure I

Ch Freq

Occupied Bandwidth

523 GHz

Trig  Free

Averages: 100

Meas Off

Ref 20 dBm

Atten 10 (B

#Samp)|

Channel Power

Occupied BW

Center 5.230 0 GHz
#Res BW 620 kHz

VBW 1.8 MHz

Span 60 MHz

#Sweep 100 ms (601 pts)

ACF

WUlti Carrier
Power

Transrit Freq Errar
# dB Bandwidth

Occupied Bandwidth
36.1916 MHz

Occ BYY % Pwr
¥ dB

-59.909 kHz
38.187 MHz*

99.00 %
-26.00 dB

Power Stat
CCDF

hore
1 0f2
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REPORT NO: 15U21850-E32V1

FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH
we Agilent 10:51:34 Jan 4, 2013

R T | MWeasure I

Ch Freq

5.19 GHz

Occupied Bandwidth

Trig  Free

Averages: 100

Meas Off

Ref 20 dBm

Atten 10 (B

Channel Power

#Samp)|

Log

|
prEw

Occupied BW

10

dB/

Offst

324

dB

Center 5.190 0 GHz
#Res BW 620 kHz

VBW 1.8 MHz

Span 60 MHz

#Sweep 100 ms (601 pts)

ACF

WUlti Carrier
Power

Transrit Freq Errar
# dB Bandwidth

Occupied Bandwidth
36.1983 MHz

Occ BYY % Pwr
¥ dB

-51.848 kHz
38.169 MHz*

99.00 %
-26.00 dB

Power Stat
CCDF

hore
1 0f2

99% BANDWIDTH, Chain 1 HIGH CH
e Agilent 11:23:47 Jan 4, 2013

R T

| MWeasure I

Ch Freq

523 GHz

Occupied Bandwidth

Trig  Free

Averages: 100

Meas Off

Ref 20 dBm

Atten 10 (B

Channel Power

#Samp)|

Log

10

Occupied BW

dB/

Offst

324

dB

Center 5.230 0 GHz
#Res BW 620 kHz

VBW 1.8 MHz

Span 60 MHz

#Sweep 100 ms (601 pts)

ACF

WUlti Carrier
Power

Transrit Freq Errar
# dB Bandwidth

Occupied Bandwidth
36.1918 MHz

Occ BYY % Pwr
¥ dB

73215 kHz
38.235 MHz*

99.00 %
-26.00 dB

Power Stat
CCDF

hore
1 0f2
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

99% BANDWIDTH, Chain 2

99% BANDWIDTH, Chain 2 LOW CH

% Agilent 11:08:17 Jan 4, 2013 R T [ Measure |
|

Ch Freq 519 GHz Trig  Free hWeas Off

Occupied Bandwidth Averages: 100 I |

Channel Power

Ref 20 dBm Atten 10 dB
#Samp)| .
I <|> l | Occupied BW

ACP

dB ] ]
WLIt Carrier
Center 5.190 0 GHz Span 60 MHz Power

#Res BW 620 kHz VBW 1.8 MHz #Sweep 100 ms (601 pts)
Power Stat |

Occupied Bandwidth Occ BW % Pur 59.00 % CODR
36.2039 MHz xdB 2600 dB

Transmit Freq Error 91779 kHz 1M?£e
w dB Bandwidth 38.233 MHz* o

99% BANDWIDTH, Chain 2 HIGH CH
- Agilent 11:17:03 Jan 4, 2013 R T | measure
l ]
Ch Freq 523 GHz Trig  Free MWeas Off

Occupied Bandwidth Averages: 100 I |

Channel Power

Ref 20 dBm Atten 10 (B
#Samp Occupied By

hAUltl Carrier

Center 5.230 0 GHz Span 60 MHz Power
#Res BW 620 kHz VBW 1.8 MHz #Sweep 100 ms {601 pts)

. - Power Stat
Occupied Bandwidth Occ BW % Pwr  99.00 % CCDF

36.1916 MHz xdB 2600 dB

Transmit Freq Error -59.909 kHz 1M?£e
w dB Bandwidth 38.187 MHz* o
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.14.3. OUTPUT AVERAGE POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 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. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured
from the horizon must not exceed 125 mW (21 dBm).

(if) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 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.

(iii) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. Fixed
point-to-point U-NII devices may employ antennas with directional gain up to 23 dBi without any
corresponding reduction in the maximum conducted output power or maximum power spectral
density. For fixed point-to-point transmitters that employ a directional antenna gain greater than
23 dBi, a 1 dB reduction in maximum conducted output power and maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23 dBi. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional applications, and
multiple collocated transmitters transmitting the same information. The operator of the U-NII
device, or if the equipment is professionally installed, the installer, is responsible for ensuring
that systems employing high gain directional antennas are used exclusively for fixed, point-to-
point operations.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. 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.
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

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 | Chain 2 | Uncorrelated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
3.20 1.40 2.20 2.33
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

RESULTS
Antenna Gain
Channel | Frequency | Directio
Gain
(MHz) (dBi)
Low 5190 2.33
High 5230 2.33
Limits
Channel | Frequency | FCC FCC
Power PSD
Limit Limit
(MHz) (dBm) | (dBm)
Low 5190 30.00 17.00
High 5230 30.00 17.00
Duty Cycle CF (dB)| 0.00
Output Power Results
Channel | Frequency | Chain O [Chain 1| Chain 2 Total [Power|Power
Meas Meas Meas Corr'd | Limit |Margin
Power | Power Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm)| (dB)
Low 5190 11.73 11.55 11.50 16.37 30.00 | -13.63
High 5230 11.60 11.50 11.45 16.29 | 30.00 | -13.71
PSD Results
Channel | Frequency | Chain 0 [Chain 1| Chain 2 Total PSD PSD
Meas Meas Meas Corr'd | Limit |Margin
PSD PSD PSD PSD
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dB)
Low 5190 -0.84 -0.84 -0.99 3.88 17.00 | -13.12
High 5230 -0.81 -0.98 -1.07 3.82 17.00 | -13.18
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

OUTPUT POWER AND PSD, Chain 0

OUTPUT POWER AND PSD, Chain 0 LOW CH

Ref 20 dBm Attt 10 4B SWT 20 ms 5.184900000 GH=

zo0 Offper 32

1

e

Center 5.19% GHz Span 60 MHz

Date: 2.JAN.2003 01:39:36

OUTPUT POWER AND PSD, Chain 0 HIGH CH

RBW 1 MH=z Marker 1 ([T1 |
¢ VBW 3 MH=z —-0.81 dBm
Ref 20 dBm Att 10 &dB SWT 20 ms =

zo0 Offpet 32

i

Center 5.23 GHz Span 60 MHz

Date: Z.JAN.2003 01:42:35

Page 170 of 921

UL VERIFICAITON SERVICES INC. FORM NO: CCSUP4701H
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: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

OUTPUT POWER AND PSD, Chain 1

OUTPUT POWER AND PSD, Chain 1 LOW CH
® ’ \ 3::; i Mm‘;i Marker 1 '7101-5

Ref 20 dBm *Att 10 dB SWT 20 ms

20 Offpet 32

w&ﬂw«l»\m

Center 5.19 GHz Span 60 MH=z

Date: 2.JAN.2003 01:34:30

OUTPUT POWER AND PSD, Chain 1 HIGH CH

Ref 20 dBm Att 10 4B SWT 20 ms

20 Offper 32

1

M\M

Center 5.23 GHz

Date: 2.JAN.Z2003 01:45:58
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

OUTPUT POWER AND PSD, Chain 2

OUTPUT POWER AND PSD, Chain 2 LOW CH

Ref 20 dBm Att 10 4B SWT 20 ms

zo Offpet 32

R

Date: 2.JAN.2003 01:30:31

OUTPUT POWER AND PSD, Chain 2 HIGH CH

Ref 20 dBm Att 10 4B SWT 20 ms

zo Offper 32

o

Center 5.23 GHz Span 60 MHz

Date: 2.JAN.2003 01:47:32
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

8.15.

8.

LIMITS

802.11ac VHT80 1TX MODE IN THE 5.2 GHz BAND

15.1.

26 dB BANDWIDTH

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Mid 5210 82.17

26 dB BANDWIDTH

BANDWIDTH MID CH
- Agllent 10:33.15 Jan 11,2013

R T

Freg/Channel

Log

Vi1

aff):
FTwi
Swp

Ref 20 dBm
#Peak

dBm
LgAv

53 FC

Atten 10 dB

A Mkrl 8217 MHz
0.30 dB

Center Freq
521000000 GHz
Start Freq
516000000 GHz
N Stop Freqg
526000000 GHz

Auto

CF Step
10.0000000 MHz
UL

52

1]

Center 5.210 00 GHz
#Res BW 910 kHz

#VBW 2.7 MHz

Span 100 MHz
#Sweep 100 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
Off

—

On
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.15.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Mid 5210 75.5238

99% BANDWIDTH

BANDWIDTH MID CH

% Agilent 10:14:05 Jan 11,2013 R T [ Measure |
|

Ch Freq 521 GHz Trig  Free Meas Off

| Channel Power
Bef 20 dBm Atten 10 B
#Samp | Occupied BW

Occupied Bandwidth Averages: 100 I |

ACP

(II':-‘-

MUt Carrier
Center 5.210 00 GHz Span 100 MHz Power
#Res BW 1 MHz VBW 3 MHz #Sweep 100 ms (601 pts)

- - Power Stat
Occupied Bandwidth Occ BW % Pwr  99.00 % CCDF

75.5238 MHz xdB 260048

Transmit Freq Error -121.035 kHz 1M?ge
% dB Bandwidth 79.036 MHz" 0
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.15.3. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 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. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured
from the horizon must not exceed 125 mW (21 dBm).

(if) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 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.

(iii) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. Fixed
point-to-point U-NII devices may employ antennas with directional gain up to 23 dBi without any
corresponding reduction in the maximum conducted output power or maximum power spectral
density. For fixed point-to-point transmitters that employ a directional antenna gain greater than
23 dBi, a 1 dB reduction in maximum conducted output power and maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23 dBi. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional applications, and
multiple collocated transmitters transmitting the same information. The operator of the U-NII
device, or if the equipment is professionally installed, the installer, is responsible for ensuring
that systems employing high gain directional antennas are used exclusively for fixed, point-to-
point operations.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. 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.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

RESULTS

Antenna Gain

Channel [ Frequency | Directio
Gain
(MHz) (dBi)
Mid 5210 3.20
Limits
Channel [ Frequency | FCC FCC
Power PSD
Limit Limit
(MHz) (dBm) [ (dBm)
Mid 5210 30.00 17.00
| Duty Cycle CF (dB)| 0.10 |
Output Power Results
Channel [ Frequency | Chain 1| Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) [ (dBm) (dBm) (dB)
Mid 5210 13.00 13.00 30.00 -17.00
PSD Results
Channel [ Frequency | Chain 1| Total PSD PSD
Meas | Corr'd Limit Margin
PSD PSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Mid 5210 0.513 0.613 17.00 -16.39
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

OUTPUT POWER AND PSD, Chain 1

OUTPUT POWER AND PSD, Chain 1 MID CH

- Agilent 14:50:03 Jan 15,2013 R T |Freg/Channel

Mkr1 5.201 0 GHz Corter F
enler Fred
E::(QIJ dBm Atten 10 dB 0.513 dBm £ 21000000 GHe
FAvY
Log
10 Start Frag
dB/ 19 5.15000000 GHz
OHfst
324
dB Stop Freq
£.27000000 GHz

CF Step
12.0000000 MHz

HPAVg Auto M_a
100

w1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

aif): .
ETun Signal Track
On Off

Swp

Center 5.210 0 GHz Span 120 MHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms {601 pts)
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.16. 802.11ac VHT80 CDD 2TX MODE IN THE 5.2 GHz BAND

8.16.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW
Chain 0 | Chain1
(MHz) (MHz) (MHz)
Mid 5210 82.17 82.00
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 MID CH
e Agilent 10:33:15 Jan 11, 2013 R T [|Freg/Channel

4 MKrl 8217 MHz Center F

Ref 20 dBm Atten 10 dB 0.30 dB enter -req

#Peak £.21000000 GHz
Lou bt . e .

Start Freq

£.16000000 GHz

- N Stop Freq

£.26000000 GHz

;IBl.n CF Step

10.0000000 MHz
LgAv Auto tlan

V1 s2 Freq Cffset
53 FC 0.00000000 Hz

aff): .
ETun Signal Track

Swp On Off

Center 5.210 00 GHz Span 100 MHz ‘
#Res BW 910 kHz #VBW 2.7 MHz #Sweep 100 ms {601 pts)
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 MID CH
- Agilent 10:47:55 Jan 11, 2013 R T heasure

A MEr1 8200 MHz
Ref 20 dBm Atten 10 dB 234 dB Meas Off
#Peak
Channel Paower
P ‘ Occupied BW|

dBm ‘

ACP
LgAv

V1 S2 Multi Carrier
S3 FC Power
:$ll n Power Stat
Swp CCDF

hlare
10f2

Center 5.210 00 GHz Span 100 MHz
#Res BW 910 kHz VBW 2.7 MHz #Sweep 100 ms {601 pts)
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REPORT NO: 15U21850-E32V1

FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

8.16.2.

LIMITS

99% BANDWIDTH

None; for reporting purposes only.

RESULTS
Channel|Frequency| 99% BW |99% BW
Chain 0| Chain1
(MHz) (MHz) [ (MHz)
Mid 5210 75.3912 | 75.5115
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

99% BANDWIDTH, Chain 0

DATE: NOVEMBER 16, 2015

99% BANDWIDTH, Chain 0 MID CH

- Agilent 18:32:39 Mar 11,2013 R T [ Measure |
I

Ch Freq 5.21 GHz Trig  Free Meas Off

| Channel Power
Bef 20 dBm Atten 10 B
#Samp I | Occupied BW

Occupied Bandwidth Averages: 100 I |

‘ |
ACP

MUt Carrier
Center 5.210 0 GHz Span 120 MHz Powrer
#Res BW 1.2 MHz VBW 4 MHz #Sweep 100 ms (601 pts)

i i Power Stat
Occupied Bandwidth Occ BW % Pwr  99.00 % CCDF
75.3912 MHz xdB 2600 9B

Transmit Freq Error -69.358 kHz 1M?£e
x dB Bandwidth 79.133 MHz* °

dB
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 MID CH
s Agilent 10:35:00 Jan 11,2013

R T

| heasure |

Ch Freg

Occupied Bandwidth

5.21 GHz

Trig  Free

Averages: 100

Meas Off

| (Channel Power

Ref 20 dBm

Atten 10 dB

#Samp

Occupied BWY

Log Wil Lk bt bl Ll bt LA obin bl L,

10

dB/

Offst

324

AC

dB

Multi Carrier

Center 5.210 00 GHz
#Res BW 1 MHz

Span 100 MHz
#Sweep 100 ms (601 pts)

#VBW 3 MHz

Power

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth
75.5115 MHz

Oec BWW % Pwr
% dB

-182.775 kHz
78.990 MHz"

99.00 %
-26.00 dB

Power Stat
CCDF

hlare
10f2
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.16.3. OUTPUT AVERAGE POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 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. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured
from the horizon must not exceed 125 mW (21 dBm).

(if) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 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.

(iii) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. Fixed
point-to-point U-NII devices may employ antennas with directional gain up to 23 dBi without any
corresponding reduction in the maximum conducted output power or maximum power spectral
density. For fixed point-to-point transmitters that employ a directional antenna gain greater than
23 dBi, a 1 dB reduction in maximum conducted output power and maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23 dBi. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional applications, and
multiple collocated transmitters transmitting the same information. The operator of the U-NII
device, or if the equipment is professionally installed, the installer, is responsible for ensuring
that systems employing high gain directional antennas are used exclusively for fixed, point-to-
point operations.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. 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.
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

DIRECTIONAL ANTENNA GAIN

For output power, the two chains are considered 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)
3.20 2.20 2.73

For PSD, the two chains are considered 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)
3.20 2.20 5.72
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

RESULTS

Antenna Gain

Channel | Frequency |Correlat| Unorrel
Directio |Directio
Gain Gain
(MHz) (dBi) (dBi)
Mid 5210 5.72 2.73
Limits
Channel | Frequency FCC FCC
Power PSD
Limit Limit
(MHz) (dBm) | (dBm)
Mid 5210 30.00 17.00
Duty Cycle CF (dB)| 0.09 |
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)
Mid 5210 12.50 12.60 15.56 30.00 -14.44
PSD Results
Channel | Frequency | Chain O [Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Mid 5210 -3.396 | -3.846 -0.51 17.00 -17.51
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

PSD, Chain 0

PSD, Chain 0 MID CH

- Agilent 10:35:12 Mar 11,2013 R_T |Freg/Channel

Mkr1 5.198 6 GHz Cortor F

Ref 10 dBm Atten 10 dB 3.396 dBm enter Freq

£hvg | £.21000000 GHz
Log

Start Freq

£.15000000 GHz

Y Stop Freq

5.27000000 GHz

CF Step
12.0000000 MHz
Auto Man|

w1 s2 Freq Offset
53 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp On Ctf

Center 5.210 0 GHz Span 120 MHz |
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

PSD, Chain 1

PSD, Chain 1 MID CH

- Agilent 10:40:24 Mar 11,2013 R_T |Freg/Channel

Mkr1 5.2010 GHz Contor F

enter Freq

5::{10 dBm Atten 10 dB 3846 dBm_ )| . S oooono Gz
#Avg

Log

Start Freq

£.15000000 GHz

. Stop Freqg

5.27000000 GHz

CF Step
12.0000000 MHz
Auto Man|

w1 s2 Freq Offset
53 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp On Ctf

Center 5.210 0 GHz Span 120 MHz |
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.17. 802.11ac VHT80 BF 2TX MODE IN THE 5.2 GHz BAND
Covered by testing 11ac VHT80 CDD 2TX mode, the power per chain used for 11ac VHT80
CDD 2TX mode is the same power per chain that will be used for 11ac VHT80 BF 2TX mode.

However, since BF is correlated and CDD is uncorrelated for output power, the section below
for output power using correlated AG for this BF mode shows it is still compliant.

8.17.1. OUTPUT AVERAGE POWER

LIMITS

FCC §15.407 (a) (1)

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 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. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured
from the horizon must not exceed 125 mW (21 dBm).

(ii) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 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.

(iii) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. Fixed
point-to-point U-NII devices may employ antennas with directional gain up to 23 dBi without any
corresponding reduction in the maximum conducted output power or maximum power spectral
density. For fixed point-to-point transmitters that employ a directional antenna gain greater than
23 dBi, a 1 dB reduction in maximum conducted output power and maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23 dBi. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional applications, and
multiple collocated transmitters transmitting the same information. The operator of the U-NI|
device, or if the equipment is professionally installed, the installer, is responsible for ensuring
that systems employing high gain directional antennas are used exclusively for fixed, point-to-
point operations.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. 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.
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521
DIRECTIONAL ANTENNA GAIN

For output power, the two chains are considered 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)

3.20 2.20 5.72
RESULTS

Antenna Gain

Channel | Frequency | Correlat

Directio

Gain

(MHz) (dBi)

Mid 5220 5.72
Limits

Channel | Frequency | FCC

Power

Limit

(MHz) (dBm)

Mid 5220 30.00

Duty Cycle CF (dB)| 0.09 |

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)
Mid 5220 12.50 12.60 15.56 30.00 -14.44
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.18. 802.11ac VHT80 STBC 2TX MODE IN THE 5.2 GHz BAND

8.18.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW
Chain 0 | Chain1l
(MHz) (MHz) (MHz)
Low 5210 82.17 82.00
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH
e Agilent 10:33:15 Jan 11, 2013 R T [|Freg/Channel

4 MKrl 8217 MHz Center F

Ref 20 dBm Atten 10 dB 0.30 dB enter -req

#Peak £.21000000 GHz
Lou bt . e .

Start Freq

£.16000000 GHz

- N Stop Freq

£.26000000 GHz

;IBl.n CF Step

10.0000000 MHz
LgAv Auto tlan

V1 s2 Freq Cffset
53 FC 0.00000000 Hz

aff): .
ETun Signal Track

Swp On Off

Center 5.210 00 GHz Span 100 MHz ‘
#Res BW 910 kHz #VBW 2.7 MHz #Sweep 100 ms {601 pts)

Page 192 of 921

UL VERIFICAITON SERVICES INC. FORM NO: CCSUP4701H
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: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH
- Agilent 10:47:55 Jan 11, 2013 R T heasure

A MEr1 8200 MHz
Ref 20 dBm Atten 10 dB 234 dB Meas Off
#Peak
Channel Paower
P ‘ Occupied BW|

dBm ‘

ACP
LgAv

V1 S2 Multi Carrier
S3 FC Power
:$ll n Power Stat
Swp CCDF

hlare
10f2

Center 5.210 00 GHz Span 100 MHz
#Res BW 910 kHz VBW 2.7 MHz #Sweep 100 ms {601 pts)
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REPORT NO: 15U21850-E32V1

FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

8.18.2.

LIMITS

99% BANDWIDTH

None; for reporting purposes only.

RESULTS
Channel|Frequency| 99% BW|99% BW
Chain 0| Chain 1
(MHz) (MHz) [ (MHz)
Mid 5210 75.3912 | 75.5115
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 MID CH

e Agilent 18:32:33 Mar 11, 2013

R T | MWeasure I

Ch Freg
Oceupied Bandwidth

521 GHz

Trig  Free
Averages: 100 I |

MWeas Off

Ref 20 dBm

Atten 10 (B

Channel Power

#Samp)|

Log

10

Occupied BV

dB/

Offst

38.1

dB

Center 5.210 0 GHz
#Res BW 1.2 MHz

VEW 4 MHz

Span 120 MHz
#Sweep 100 ms (601 pts)

‘ ACP

MLt Carrier
Power

Transrit Freg Errar
w dB Bandwidth

Occupied Bandwidth
75.3912 MHz

£9.358 kHz
78.133 MHz*

Ccc By % Pwr 292.00 %
wdB  -26.00 dB

Power Stat
CCDF

Mare
10f2
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 MID CH
s Agilent 10:35:00 Jan 11,2013

R T

| heasure |

Ch Freg

Occupied Bandwidth

5.21 GHz

Trig  Free

Averages: 100

Meas Off

| (Channel Power

Ref 20 dBm

Atten 10 dB

#Samp

Occupied BWY

Log Wil Lk bt bl Ll bt LA obin bl L,

10

dB/

Offst

324

AC

dB

Multi Carrier

Center 5.210 00 GHz
#Res BW 1 MHz

Span 100 MHz
#Sweep 100 ms (601 pts)

#VBW 3 MHz

Power

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth
75.5115 MHz

Oec BWW % Pwr
% dB

-182.775 kHz
78.990 MHz"

99.00 %
-26.00 dB

Power Stat
CCDF

hlare
10f2
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.18.3. OUTPUT AVERAGE POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 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. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured
from the horizon must not exceed 125 mW (21 dBm).

(if) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 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.

(iii) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. Fixed
point-to-point U-NII devices may employ antennas with directional gain up to 23 dBi without any
corresponding reduction in the maximum conducted output power or maximum power spectral
density. For fixed point-to-point transmitters that employ a directional antenna gain greater than
23 dBi, a 1 dB reduction in maximum conducted output power and maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23 dBi. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional applications, and
multiple collocated transmitters transmitting the same information. The operator of the U-NII
device, or if the equipment is professionally installed, the installer, is responsible for ensuring
that systems employing high gain directional antennas are used exclusively for fixed, point-to-
point operations.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. 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.
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

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)
3.20 2.20 2.73

RESULTS
Antenna Gain
Channel [ Frequency | Directio
Gain
(MHz) (dBi)
Low 5210 2.73
Limits
Channel | Frequency FCC
Power
Limit
(MHz) (dBm)
Low 5210 30.00

Gated Output Power Measurement

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 5210 12.70 12.40 15.56 30.00 | -14.44
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHz) (dBi)
Low 5210 82.00 |75.3912 2.73
Limits
Channel | Frequency | FCC IC Max Power FCC IC PSD
Power | EIRP IC Limit PSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) [ (dBm) (dBm) (dBm) [ (dBm) | (dBm) | (dBm)
Low 5210 17.00 23.00 20.27 17.00 4.00 10.00 4.00

Duty Cycle CF (dB)| 0.09 | |

PSD Results
Channel | Frequency | Chain O |Chain 1 Total PSD PSD
Meas Meas Corr'd Limit [Margin
PSD PSD PSD
(MHz) (dBm) [ (dBm) (dBm) (dBm) (dB)
Low 5210 -3.244 | -3.223 -0.133 4.00 -4.13
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

PSD, Chain 0

PSD, Chain 0 MID CH

- Agilent 12.01:35 Jan 15,2013 R T |Freg/Channel

Mkr1 5.197 2 GHz Conter F

Ref 20 dB Atten 10 dB -3.244 dB enier -req

ihvg [ = = f 5.21000000 GHz
#Avy
Log

Start Freq

£.15000000 GHz

- Stop Freg

£.27000000 GHz

CF Step
120000000 kHz
Auto han|

w1 s2 Freq Offset
$3 Fs 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp On Cff

Start 5.150 0 GHz Stop 5.270 0 GHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms {601 pts)
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

PSD, Chain 1

PSD, Chain 1 MID CH

- Agilent 12:04:52 Jan 15,2013 R T |Freg/Channel

Mkr1 5.197 6 GHz Conter F

Ref 20 dB Atten 10 dB -3.223 dB enier -req

ihvg [ = = f 5.21000000 GHz
#Avy
Log

Start Freq

£.15000000 GHz

- Stop Freg

£.27000000 GHz

CF Step
120000000 kHz
Auto han|

w1 s2 Freq Offset
$3 Fs 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp On Cff

Center 5.210 0 GHz Span 120 MHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms {601 pts)
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.19. 802.11ac VHT80 CDD 3TX MODE IN THE 5.2 GHz BAND

8.19.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW |26 dB BW
Chain 0 | Chainl | Chain2
(MHz) (MHz) (MHz) (MHz)
Mid 5210 83.00 82.40 81.40
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521
26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 MID CH

e Agilent 124817 Mar 11,2013 R_T |Freg/Channel

A Mkl 83.0 MHz Conter F

ener Fred
Ref 20 dBm Atten 10 (B 0.158 dB
#Paak 5.21000000 GHz
Log
10 Start Freq
dB/ 5.15000000 GHz
Offst
38.1
dB Stop Freq
DI £.27000000 GHz

226
dBm CF Step

oy 12.0000000 MHz
LgAv Luto Man

Vi s2 Freq Offset
$3 FC 0.00000000 Hz

”Fﬁ}f,,, Signal Track

On Off

Swp

Center 5.210 0 GHz Span 120 MHz
#Res BW 910 kHz #WBW 2.7 MHz #Sweep 100 ms (601 pts)

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 MID CH
i Agilent 12:52:48 Mar 11, 2013 R T |Freg/Channel

& Mkrl 82.4 MHz Conter F

Ref 20 dBm Atten 10 dB 0.25 dB enter Freq

#Peak 5.21000000 GHz
Log

Start Freq

5.15000000 GHz

Stop Freq

£.27000000 GHz

(IB;II CF Step
i 12.0000000 MHz
LgAv Auto an

Vi s2 Freq Offset
83 FC 0.00000000 Hz

aff): .
ETun Signal Track

On Off

Swp

Center 5.210 0 GHz Span 120 MHz |
#Res BW 910 kHz #WBW 2.7 MHz #Sweep 100 ms (601 pts)
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: N

OVEMBER 16, 2015

26 dB BANDWIDTH, Chain 2

26 dB BANDWIDTH, Chain 2 MID CH
s Agilent 12.66:40 Mar 11,2013

R T

Freg/Channel

Ref 20 dBm Atten 10 (B

A Mkrl 81.4 MHz
0.13 dB

#Peak

dB
DI

Center Freq
521000000 GHz
Start Freq
515000000 GHz
Stop Freqg
527000000 GHz

209
dBm

LgAv

CF Step
12.0000000 MHz

Auto Ian

V1 s2
S3 FC

off):
FTun

Swp

Center 5.210 0 GHz

Span 120 MHz

#Res BW 910 kHz #WBW 2.7 MHz #Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

8.19.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency| 99% BW 99% BW 99% BW
Chain 0 Chain 1 Chain 2
(MHz) (MHz) (MHz) (MHz)
Mid 5210 75.6423 75.6117 75.5864
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 MID CH

e Agilenf 12:47:18 Mar 11, 2013

Measure

|
Ch Freg 521 GHz Tr|g Free Meas Off
Oceupied Bandwidth Averages: 100

Ref 20 dBm Atten 10 dB

#Samp)

Log
10

| (Channel Power

dB/

Offst

38.1

dB

J| Occupied BWY

Center 5.210 0 GHz

Span 120 MHz

#Res BW 1.2 MHz VBW 4 MHz #Sweep 100 ms {601 pts)

hAlti Carrier
Power

FPower Stat |

Occupied Bandwidth Occ BW % Pwr
75.6423 MHz x dB

Transmit Freq Error -111.031 kHz
¥ dB Bandwidth 79.181 MHz*

99.00 %
-26.00 dB

CCDE

Mare
1af2

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 MID CH

e Agilent 12:51:186 Mar 11,2013

R T | MWeasure |

Ch Freq 5.21 GHz

Trig  Free

Occupied Bandwidth Averages: 100

Meas Off

Ref 20 dBm Atten 10 dB

#Samp) |

Log |

10 W)

Channel Power

Occupied BYY

dB/

Offst

38.1

dB

. ‘ ACP

Center 5.210 0 GHz
#Res BW 1.2 MHz VBW 4 MHz #Sweep 100

Span 120 MHz
ms (601 pts)

Multi Carrier
Power

Occupied Bandwidth Occ BW % Pwr
75.6117 MHz xdB

Transmit Freq Errar -58.014 kHz
 dB Bandwidth 79.181 MHz*

99.00 %
-26.00 dB

Power Stat
CCDF

More

1af2
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

99% BANDWIDTH, Chain 2

99% BANDWIDTH, Chain 2 MID CH
e Agilent 12:55:20 Mar 11, 2013 BT | Weasure I

ChFreqg 521 GHz Trig  Free Meas Off

Occupied Bandwidth Averages: 100 I |

| Channel Power

Ref 20 dBm Atten 10 (B

#Samp Occupied By
Log
10
dB/
Offst ACP
38.1
dB

| WUt Carrier

Center 5.210 0 GHz Span 120 MHz Pawer
#Res BW 1.2 MHz VBW 4 MHz #Sweep 100 ms (601 pts)

. - Power Stat
Occupied Bandwidth Occ BW % Pwr  99.00 % CCDF

75.5864 MHz xdB 2600 dB

Transmit Freq Error -86.193 kHz
w dB Bandwidth 79.153 MHz*

Mare
1of2
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.19.3. OUTPUT AVERAGE POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 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. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured
from the horizon must not exceed 125 mW (21 dBm).

(if) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 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.

(iii) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. Fixed
point-to-point U-NII devices may employ antennas with directional gain up to 23 dBi without any
corresponding reduction in the maximum conducted output power or maximum power spectral
density. For fixed point-to-point transmitters that employ a directional antenna gain greater than
23 dBi, a 1 dB reduction in maximum conducted output power and maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23 dBi. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional applications, and
multiple collocated transmitters transmitting the same information. The operator of the U-NII
device, or if the equipment is professionally installed, the installer, is responsible for ensuring
that systems employing high gain directional antennas are used exclusively for fixed, point-to-
point operations.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. 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.
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

DIRECTIONAL ANTENNA GAIN

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

Chain 0 | Chain 1 | Chain 2 | Uncorrelated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
3.20 1.40 2.20 2.33

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

Chain O | Chain 1 | Chain 2 | Correlated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
3.20 1.40 2.20 7.07
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

RESULTS

Antenna Gain

Channel | Frequency |[Correlat|Uncorre
Directio |Directio
nal nal
Gain Gain
(MHz) (dBi) (dBi)
Mid 5210 7.07 2.33
Limits
Channel | Frequency FCC FCC
Power PSD
Limit Limit
(MHz) (dBm) | (dBm)
Mid 5210 30.00 15.93
Duty Cycle CF (dB)| 0.09 |
Output Power Results
Channel | Frequency | Chain O [Chain 1| Chain 2 Total Power| Power
Meas Meas Meas Corr'd Limit [Margin
Power | Power Power Power
(MHz) dBm) | (dBm) (dBm) (dBm) dBm)| (dB)
Mid 5210 11.90 12.10 11.95 16.76 30.00 | -13.24
PSD Results
Channel | Frequency | Chain O [Chain 1| Chain 2 Total PSD PSD
Meas Meas Meas Corr'd Limit |Margin
PSD PSD PSD PSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) | (dB)
Mid 5210 -5.479 | -5.387 -5.062 -0.44 15.93 | -16.37
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DATE: NOVEMBER 16, 2015

PSD, Chain 0

PSD, Chain 0 MID CH
e Agilent 09:33:02 Mar 11,2013

R T

Freq/Channel

Ref 10 dBm

Atten 10 (B

Mkr1 5.197 2 GHz
5. 479 dBm

#hvy
Log

10
dB/

Offst
38.1

dB

Center Freq
521000000 GHz
Start Freq
5.15000000 GHz
Stop Freq
527000000 GHz

#PAvyg
100

CF Step
12.0000000 MHz
Auto hdan

W1 52
S3 FS§

AR
aff}:

FTun

Swp

Center 5.210 0 GHz
#Res BW 1 MHz

VBW 3 MHz

Span 120 MHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

PSD, Chain 1

OUTPUT POWER AND PSD, Chain 1 MID CH
5 Agilent 09:50.03 Mar 11,2013

R T

Fregq/Channel

Ref 10 dBm

Atten 10 dB

Mkr1 5.217 2 GHz
-5.387 dBm

#hvyg

Center Freq
521000000 GHz
Start Freq
515000000 GHz
Stop Freq
527000000 GHz

100

CF Step
12.0000000 MHz
Auto hdan

W1 Ss2
S3 FS

AA

aff):
FTun

Swp

Center 5.210 0 GHz
#Res BW 1 MHz

VEW 3 MHz

Span 120 MHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

PSD, Chain 2

OUTPUT POWER AND PSD, Chain 2 MID CH

- Agilent 03:53:44 Mar 11,2013 R_T |Freg/Channel

Mkr1 5.216 6 GHz Contor F

enter Freq

5::{10 dBm Atten 10 dB 5062 dBm || . > oooono Gz
#Avg

Log

Start Freq

£.15000000 GHz

. Stop Freqg

5.27000000 GHz

CF Step
12.0000000 MHz
Auto Man|

w1 s2 Freq Offset
53 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp On Ctf

Center 5.210 0 GHz Span 120 MHz |
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)

Page 212 of 921
UL VERIFICAITON SERVICES INC. FORM NO: CCSUP4701H

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: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.20. 802.11ac VHT80 BF 3TX MODE IN THE 5.2 GHz BAND
Covered by testing 11ac VHT80 CDD 3TX mode, the power per chain used for 11ac VHT80
CDD 3TX mode is the same power per chain that will be used for 11ac VHT80 BF 3TX mode.

However, since BF is correlated and CDD is uncorrelated for output power, the section below
for output power using correlated AG for this BF mode shows it is still compliant.

8.20.1. OUTPUT AVERAGE POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 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. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured
from the horizon must not exceed 125 mW (21 dBm).

(ii) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 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.

(iii) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. Fixed
point-to-point U-NII devices may employ antennas with directional gain up to 23 dBi without any
corresponding reduction in the maximum conducted output power or maximum power spectral
density. For fixed point-to-point transmitters that employ a directional antenna gain greater than
23 dBi, a 1 dB reduction in maximum conducted output power and maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23 dBi. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional applications, and
multiple collocated transmitters transmitting the same information. The operator of the U-NII
device, or if the equipment is professionally installed, the installer, is responsible for ensuring
that systems employing high gain directional antennas are used exclusively for fixed, point-to-
point operations.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. 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.
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

DIRECTIONAL ANTENNA GAIN

The TX chains are correlated for output power and the antenna gain is unequal among the

chains. The directional gain is:

Chain O | Chain 1 | Chain 2 | Correlated Chains
Antenna | Antenna [ Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
3.20 1.40 2.20 7.07
RESULTS
Antenna Gain
Channel | Frequency [Correlat
Directio
nal
Gain
(MHz) (dBi)
Mid 5210 7.07
Limits
Channel | Frequency | FCC
Power
Limit
(MHz) (dBm)
Mid 5210 28.93
| Duty cycle CF (dB)| 0.09 |
Output Power Results
Channel | Frequency | Chain O |[Chain 1| Chain 2 Total Power| Power
Meas Meas Meas Corr'd Limit [Margin
Power | Power Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) | (dB)
Mid 5210 10.00 10.30 10.10 14.91 28.93 | -14.02
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.21. 802.11ac VHT80 STBC 3TX MODE IN THE 5.2 GHz BAND

8.21.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW |26 dB BW
Chain 0 | Chain1 | Chain 2
(MHz) (MHz) (MHz) (MHz)
Mid 5210 82.67 82.17 82.00
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REPORT NO: 15

U21850-E32V1

FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 MID CH
e Agilent 10:11:01 Jan 11,2013

R T

Freg/Channel

Log
10
dB/

324
dB

Dl

V1

off):
FTui
Swp

Ref 20 dBm
#Peak

Offst

153
dBm

LgAv

S3 FC|

Atten 10 (B

A Mkrl 8267 MHz
0.61 dB

Center Freq

521000000 GHz

Start Freq
£.16000000 GHz

Stop Freq
526000000 GHz

CF Step

10.0000000 MHz

52

1]

Freq Offset
0.00000000 Hz

Signal Track

On

Center 5.210 00 GHz
#Res BW 910 kHz

#VBW 3 MHz

Span 100 MHz
#Sweep 100 ms {601 pts)

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 MID CH
e Agilent 10:33:15 Jan 11, 2013

R T

Freq/Channel

Log
10
dB/

324
dB

Dl

Vi1

off):
FTwi
Swp

Ref 20 dBm
#FPeak

Offst

147
dBm

LgAv

S3 FC|

Atten 10 (B

A Mkrl 5217 MHz
0.30 dB

Center Freq
£.21000000 GHz

Start Freq
516000000 GHz

Stop Freqg
£.26000000 GHz

CF Step

10.0000000 kHz
Auto

ETH

S2

1]

Center 5.210 00 GHz
#Res BW 910 kHz

#VBW 2.7 MHz

Span 100 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
Off

On
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REPORT NO: 15U21850-E32V1
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DATE: NOVEMBER 16, 2015

26 dB BANDWIDTH, Chain 2

26 dB BANDWIDTH, Chain 2 MID CH

e Agilenf 10:47:55 Jan 11, 2013

R T MWeasure

Ref 20 dBm Atten 10 (B

#Feak

A Wkl 82.00 MHz
234 dB Meas Off
Channel Power

& ‘ Qccupied BW

dBm

LgAv

‘ ACP

V1 82
S3 FC

off}:

MLt Carrier
Power

FTun

Swp

Power Stat
CCDF

Mare

Center 5.210 00 GHz
#Res BW 910 kHz

VBW 2.7 MHz

Span 100 MHz
#Sweep 100 ms (601 pts)

1of2
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

8.21.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency| 99% BW 99% BW 99% BW
Chain 0 Chain 1 Chain 2
(MHz) (MHz) (MHz) (MHz)
Mid 5210 75.5197 75.5238 75.5115
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99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 MID CH
e Agilent 10:08:17 Jan 11, 2013 R T | Measure |
| ]

Ch Freg 521 GHz Trig  Free MWeas Off

Oceupied Bandwidth Averages: 100 I |

Channel Paower

Ref 20 dBm Atten 10 (B
#Samp)
Log

10

dB/
Ofst
324
dB

Occupied BW|

MUt Carrier

Center 5.210 00 GHz Span 100 MHz Power
#Res BW 1 MHz VBW 3 MHz #Sweep 100 ms (601 pts)

- - Fower Stat
Occupied Bandwidth Occ BW % Pwr  99.00 % CCDF

75.5197 MHz xdB 2600 dB

Transrit Freq Errar -205.125 kHz 1M?£e
 dB Bandwidth 79.055 MHz* v

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 MID CH

- Agilent 10:14:05 Jan 11, 2013 R T | heasure I
I I

ChFreqg 521 GHz Trig  Free Meas Off
Occupied Bandwidth Averages: 100 I |

Channel Power

Ref 20 dBm Atten 10 (B

#Samp | Occupied B
Laog RMTLITY LA AN TR KIPRY TR (.1 SRR RV LY 118 LR d

10

dB/ < |
offst |l ACP
32.4 —

dB

MLt Carrier

Center 5.210 00 GHz Span 100 MHz Power
#Res BW 1 MHz VBW 3 MHz #Sweep 100 ms (601 pts)

- - Power Stat
Occupied Bandwidth Occ BW % Pwr  89.00 % CCDF

75.5238 MHz xdB 2600 4B

Transtit Freq Error -121.035 kHz More

¥ dB Bandwidth 79.036 MHz™ 1of2
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

99% BANDWIDTH, Chain 2

99% BANDWIDTH, Chain 2 MID CH

- Agilenf 10:35:00 Jan 11, 2013

R T

| Measure I

Ch Freg

Occupied Bandwidth

521 GHz

Trig  Free

Averages: 100

Meas Off

Ref 20 dBm

Atten 10 (B

#Samp)|

Log
10

Channel Power

Occupied BW

dB/

Offst

324

‘ ACP

dB

Center 5.210 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

#Sweep 100

Span 100 MHz
ms (601 pts)

MLt Carrier
Power

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth
75.5115 MHz

-182.775 kHz
78.990 MHz™

Occ BWY % Pwr
% dB

99.00 %
-26.00 dB

Power Stat
CCDF

Mare
10f2
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.21.3. OUTPUT AVERAGE POWER AND PSD

LIMITS
FCC §15.407 (a) (1)

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 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. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured
from the horizon must not exceed 125 mW (21 dBm).

(ii) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 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.

(iii) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. Fixed
point-to-point U-NII devices may employ antennas with directional gain up to 23 dBi without any
corresponding reduction in the maximum conducted output power or maximum power spectral
density. For fixed point-to-point transmitters that employ a directional antenna gain greater than
23 dBi, a 1 dB reduction in maximum conducted output power and maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23 dBi. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional applications, and
multiple collocated transmitters transmitting the same information. The operator of the U-NI|
device, or if the equipment is professionally installed, the installer, is responsible for ensuring
that systems employing high gain directional antennas are used exclusively for fixed, point-to-
point operations.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. 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.
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

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 | Chain 2 | Uncorrelated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
3.20 1.40 2.20 2.33
RESULTS
Antenna Gain
Channel | Frequency | Directio
Gain
(MHz) (dBi)
Mid 5210 2.33
Limits
Channel | Frequency | FCC
Power
Limit
(MHz) (dBm)
Mid 5210 30.00
Duty Cycle CF (dB)[ 0.09 |
Gated Output Power Results
Channel | Frequency | Chain O [Chain 1| Chain 2 Total |[Power|Power
Meas Meas Meas Corr'd | Limit |Margin
Power | Power Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm)| (dB)
Mid 5210 11.90 11.98 12.10 16.77 30.00 | -13.23
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

Bandwidth and Antenna Gain

Channel | Frequency | Directio
Gain
(MHz) (dBi)
Mid 5210 2.33
Limits
Channel | Frequency | FCC FCC
Power | PPSD
Limit Limit
(MHz) (dBm) | (dBm)
Mid 5210 30.00 17.00
Duty Cycle CF (dB)[ 0.09 |
PSD Results
Channel | Frequency | Chain O [Chain 1| Chain 2 Total PSD PSD
Meas Meas Meas Corr'd | Limit |Margin
PSD PSD PSD PSD
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm)| (dB)
Mid 5210 -5.635 | -4.183 -3.917 0.35 17.00 | -16.65
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

PSD, Chain 0

PSD, Chain 0 MID CH
4 Agilent 09:35:54 Jan 15, 2013 R T |Ereg/Channel

Wkit 5097 4 GHz |
ener -red

Ref 20 dB Atten 10 dB 5.635 dB
Aﬁg L en e MM 5 21000000 GHz

Log

10 Start Freq
dB/ 5 15000000 GHz
Offst

324
dB Stop Freq

5.27000000 GHz

CF Step
. 12.0000000 MHz
#PAvyg Auto [SET
100

w1 s2 Freq Offset
S3 FS 0.00000000 Hz

AA
aff): .
ETun Signal Track
Cin

Swp

Center 5.210 0 GHz Span 120 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms {601 pts)

PSD, Chain 1

OUTPUT POWER AND PSD, Chain 1 MID CH
- Agilent 09:38:55 Jan 15, 2013 R T [|Freg/Channel

Mkr1 5.197 0 GHz Center E

enter Fred

;lz: 20 dBm Atten 10 (B 4.183 dBm £ 91000000 SHa
9
Log

10 Start Freq

dB/ 5.15000000 GHz
(Hfst
324

dB Stop Freg

5.27000000 GHz

CF Step
. 12.0000000 MHz
#PAvg Auto [GET
100

w1 s2 Freq Offset
$3 Fs 0.00000000 Hz
AA

aff): .
ETun Signal Track
On off

Center 5.210 0 GHz Span 120 MHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)

Swp
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521
PSD, Chain 2

OUTPUT POWER AND PSD, Chain 2 MID CH

- Agilent 09:47.58 Jan 15,2013 R_T |Freg/Channel

Mkr1 5.196 6 GHz Center E
enter Fred
E:L(Ql] dBm Atten 10 (B -3.917 dBm £ 91000000 SHa
FAvVY
Log
10 Start Freq
dB/ 5.15000000 GHz
(Hfst
324
dB Stop Freg
5.27000000 GHz

CF Step
. 12.0000000 MHz
#PAvyg Auto [LET
100

w1 s2 Freq Offset
$3 Fs 0.00000000 Hz
AA

aff): .
ETun Signal Track
Swp On Ctf

Center 5.210 0 GHz Span 120 MHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.22. 802.11a Legacy 1TX MODE IN THE 5.3 GHz BAND

8.22.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5260 20.33
Mid 5300 20.42
High 5320 20.42
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

26 dB BANDWIDTH

BANDWIDTH LOW CH

- Agilent 14:08:51 Jan 7, 2013

R T

Freg/Channel

Ref 20 dBm

Atten 10 (B

A Mkrl 2033 MHz
0.24 dB

Center Freq

#Peak
Log

5.26000000 GHz

Start Freq
5.23500000 GHz

Stop Freq
528500000 GHz

dBm

LgAv

CF Step
£.00000000 MHz

V1 S2
S3 FC|

aff}:

FTun
Swp

Center 5.260 00 GHz
#Res BW 220 kHz

Span 50 MHz

#VBW 680 kHz #Sweep 100 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track

Cin Off

BANDWIDTH MID CH
e Agilent 14:25:13 Jan 7, 2013

R T

Freq/Channel

Ref 20 dBm

Atten 10 dB

A Mkrl 2042 MHz
0.52 dB

#Feak
Log

10
dB/

Offst
324

dB
Dl

Center Freq
£.30000000 GHz

Start Freq
527500000 GHz

Stop Freg
532500000 GHz

16.3
dBm

LgAv

CF Step
5.00000000 MHz
Auto JET

V1 52
S3 FC|

aff):

FTun
Swp

Center 5.300 00 GHz
#Res BW 220 kHz

Span 50 MHz

#WBW 680 kHz #Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

yil
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

BANDWIDTH HIGH CH
@ Agilent 14:35:41 Jan7, 2013 R T |Freg/Channsl

A MErl 2042 MHz Center F
enter ~req

Ref 20 dB Atten 10 dB 0.00 dB
#F'eeak — = 5.32000000 GHz

Log

10 Start Freq
dB/ 529500000 GHz
Offst
32.4
dB ; Stop Freq
DI 5.34500000 GHz

-16.1
dBm CF Step

5.00000000 MHz
LgAv

V1 s2 Freq Offset
53 FC 0.00000000 Hz

aff): :
ETun Signal Track
On off

Swp

Center 5.320 00 GHz Span 50 MHz
#Res BW 220 kHz #VWBW 680 kHz #Sweep 100 ms (601 pts)
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.22.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5260 16.4975
Mid 5300 16.4947
High 5320 16.4911
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REPORT NO: 15U21850-E32V1
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DATE: NOVEMBER 16, 2015

99% BANDWIDTH

BANDWIDTH LOW CH

- Agilent 14:07:17 Jan 7, 2013

R T [ Bwiavg |

| Res B‘u“\:

Ch Freq 5.26 GHz

Oceupied Bandwidth

Trig  Free

Averages: 100

300.0 kHz

Auto hean|

Video BWy
510.0 kHz

Ref 20 dBm Atten 10 (B

Auto Man|

VEWIREW

#Samp)|

Log
10

3.00000

UET

dB/

Average

Offst

324

M on

dB

Center 5.260 00 GHz

#Res BW 300 kHz VEW 910 kHz

Span 30 MHz
#Sweep 100 ms {601 pts)

100
Off

AvoVBEW Type
Log-Pwr (video) Y
Auto han|

Occupied Bandwidth
16.4975 MIHz

-56.804 kHz
19.335 MHz"

Transmit Freq Error
¥ dB Bandwidth

Occ BWY % Pwr
% dB

99.00 %
-26.00 dB

Span/REWY,
106
Ilan|

BANDWIDTH MID CH
e Agilent 14:23:41 Jan 7, 2013

R T | Measure |

Ch Freg 5.3 GHz

Trig  Free

Oceupied Bandwidth

Averages: 100

MWeas Off

Ref 20 dBm Atten 10 (B

Channel Paower

#Samp)

10

Log D sl By o it bt AL AR bt o Lol T o

Occupied BW|

dB/

Offst

324

dB

Center 5.300 00 GHz

#Res BW 300 kHz VBW 910 kHz

Span 30 MHz

#Sweep 100 ms {601 pts)

THETT WO ‘ ACP

Wulti Carrier
Powier

Occupied Bandwidth
16.4947 MHz

-56.480 kHz
19.317 MHz™

Transmit Freq Error
¥ dB Bandwidth

Occ By % Puwr
% dB

95.00 %
-26.00 dB

Power Stat
CCD

Mare
10f2
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

BANDWIDTH HIGH CH

W Agilent 14:31:13 Jan7, 2013

R T | Measure |

Ch Freq

Oceupied Bandwidth

5.32 GHz

Trig  Free

Averages: 100

MWeas Off

Ref 20 dBm

Atten 10 (B

Channel Power

#Samp)| |

Log < |

Occupied BW

10

dB/

Offst

324

dB

Center 5.320 00 GHz
#Res BW 300 kHz

VEW 910 kHz

Span 30 MHz

#Sweep 100 ms (601 pts)

‘ ACP

hAUlti Carrier
Power

Transrnit Freqg Errar
w dB Bandwidth

Occupied Bandwidth
16.4911 MHz

60201 kHz
19.333 MHz*

Occ BWW % Puwr
% dB

99.00 %
-26.00 dB

Power Stat
CCDF

More
1 0f2
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.22.3. OUTPUT AVERAGE POWER AND PSD

LIMITS

FCC §15.407 (a) (2)

For the band 5.25-5.35 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the maximum power spectral density shall not exceed
11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5260 20.33 |16.4975 3.40
Mid 5300 20.42 |16.4947 3.40
High 5320 20.42 |16.4911 3.40
Limits
Channel | Frequency | FCC IC IC Power FCC IC PSD
Power | Power EIRP Limit PSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5260 24.00 23.17 29.17 23.17 11.00 11.00 11.00
Mid 5300 24.00 23.17 29.17 23.17 11.00 11.00 11.00
High 5320 24.00 23.17 29.17 23.17 11.00 11.00 11.00
Duty Cycle CF (dB)| 0.00
Output Power Results
Channel [ Frequency | Chain 1| Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5260 20.50 20.50 23.17 -2.67
Mid 5300 16.00 16.00 23.17 -7.17
High 5320 15.50 15.50 23.17 -7.67
PSD Results
Channel | Frequency [ Chain 1| Total PSD PSD
Meas | Corr'd Limit Margin
PSD PSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5260 10.116 | 10.116 11.00 -0.88
Mid 5300 9.937 9.937 11.00 -1.06
High 5320 9.685 9.685 11.00 -1.32
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

OUTPUT POWER AND PSD, Chain 1

OUTPUT POWER AND PSD, Chain 1 LOW CH
- Agilent 16:09:26 Mar 21, 2013 R T [|Freg/Channel

Mkr1 5.258 85 GHz Contor F

. enter Freq

5::{20 dBm #Atten 20 dB 10.116 dBm | - ~enoo0o0 GHz
#Avg

Log

Start Freq

5.24500000 GHz

Stop Freg

5.27500000 GHz

CF Step
3.00000000 MHz
Auto hean|

W1 s2 Freq Offset
53 FS 0.00000000 Hz
AA

aff): :
ETun Sighal Track
Swp On Ctf

Center 5.260 00 GHz Span 30 MHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)

OUTPUT POWER AND PSD, Chain 1 MID CH
# Agilent 16:14:30 Mar 21, 2013 R T [Freg/Channel

Mkt 529860 GHz [~ "
" ener Fred

Ref 20 dB #Atten 20 dB 9.937 dB

ihvg [ o =M 530000000 GHz

Log

Start Freq
5.28500000 GHz

Stop Freqg
£.31500000 GHz

CF Step
3.00000000 MHz
Auto han|

w1 s2 Freq Offset
S3 FS

0.00000000 Hz
AA

aff): .
ETun Signal Track
Swp On

Center 5.300 00 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

OUTPUT POWER AND PSD, Chain 1 HIGH CH
@ Agilent 16:18:14 Mar 21, 2013 R T |Freg/Channsl

Mki1 5.318 20 GHz Corter F
u enter ~req

ft:f 20 dBm #Atten 20 dB 9685 dBm_ |l - <>000000 GHz

#hvy

Log

10 Start Freq
dB/ 530500000 GHz
Offst
38.1
dB Stop Freq
5.33500000 GHz

CF Step
200000000 MHz

#PAvyg
100

w1 s2 Freq Offset
S3 F§ 0.00000000 Hz

AA
aff): .
ETun Signal Track
On off

Swp

Center 5.320 00 GHz Span 30 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms {601 pts)
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.22.4. TPC POWER

LIMITS

FCC §15.407 (h) (1)

Transmit power control (TPC). U-NII devices operating in the 5.25-5.35 GHz band and the
5.47-5.725 GHz band shall employ a TPC mechanism. The U-NII device is required to have the
capability to operate at least 6 dB below the mean EIRP value of 30 dBm. A TPC mechanism is
not required for systems with an e.i.r.p. of less than 500 mWw.

RESULTS

The maximum EIRP is less than 500 mW; therefore, TPC is not required.
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.23. 802.11n HT20 CDD 2TX MODE IN THE 5.3 GHz BAND

8.23.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

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

Low 5260 20.83 20.58
Mid 5300 20.58 20.58
High 5320 20.67 20.67
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH
- Agilent 10:53:17 Dec 19,2012 R T |Freg/Channsl

A Mkl 2083 MHz Center E
enter rreq
Ref 20 dB Atten 10 dB 1.60 dB
#Igeak — = 5.26000000 GHz

Log

10 Start Freq
dB/ 523500000 GHz
Offst

324
dB Stop Freq

DI 5.28500000 GHz
-15.1
dBm CF Step
|t 5.00000000 MHz
LgAv Auto kT

V1 s2 Freq Offset
53 FC 0.00000000 Hz

aff): :
ETun Signal Track
On

Swp

Center 5.260 00 GHz Span 50 MHz
#Res BW 240 kHz #VBW 680 kHz #Sweep 100 ms {601 pts)

26 dB BANDWIDTH, Chain 0 MID CH
% Agilent 11:29:15 Dec 19, 2012 R T |Freg/Channel

& Mkl 20.58 MHz Conter F
Ref 20 dB Atten 10 dB -0.96 dB enter -req
WPl [ = 530000000 GHz

Log

10 K Start Freq
dB/ £.27500000 GHz
Offst

32.4
dB Stop Freg

o 5.32500000 GHz

5.0 !

dBm CF Step
Y 5.00000000 mMHz

LgAv Auto Ian|

V1 s2 Freq Cffset
53 FC 0.00000000 Hz

aff): :
ETun Signal Track
On

Swp

Center 5.300 00 GHz Span 50 MHz
#Res BW 240 kHz #VBW 680 kHz #Sweep 100 ms {601 pts)
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

26 dB BANDWIDTH, Chain 0 HIGH CH

@ Agilent 11:54:16 Dec 19,2012 R T |Freg/Channsl
& Mkr1 2067 MHz Contor F
enter ~req

Ref 20 dBm Atten 10 (B -1.15 dB
#Paak 5.32000000 GHz
Log o
10 Start Freq
dB/ 5.29500000 GHz
Offst
324
dB 4 Stop Freq
DI ¥ o 5.34500000 GHz
4.7
dBm CF Step

I 5.00000000 MHz
LgAv Auto Ilan
V1 s2 Freq Offset
S3 FC 0.00000000 Hz
l Signal Track
FTun 1gnal frac
Swp On Ctf
Center 5.320 00 GHz Span 50 MHz ‘
#Res BW 240 kHz #WBW 680 kHz #Sweep 100 ms (601 pts)

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH
e Agilent 11:01:07 Dec 19, 2012 R T |Freg/Channel

& Mkl 20.58 MHz Conter E
Ref 20 dB Atten 10 dB -1.42 dB enter -req
ek [ e 526000000 GHz

Log

10 Start Freq
dB/ 523500000 GHz
Offst
324
dB Stop Freq
. 528500000 GHz

5.7
dBm 1] CF Step

£.00000000 MHz
LgAv

V1 S2

Freq Offset
$3 FC 0.00000000 Hz

”Fﬁ}f,,, Signal Track
Cin Off

Swp

Center 5.260 00 GHz Span 50 MHz
#Res BW 240 kHz #VBW 630 kHz #Sweep 100 ms {601 pts)
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

26 dB BANDWIDTH, Chain 1 MID CH
s Agilent 11:41.25 Dec 19,2012

R T

Freg/Channel

Ref 20 dBm

Atten 10 (B

A Mkrl 2058 MHz
0.27 dB

#Feak
Log

Center Freq
£.30000000 GHz
Start Freq
27500000 GHz

Stop Freg
532500000 GHz

dBm

LgAv

CF Step
5.00000000 MHz
Auto han|

V1 82
S3 FC

off}:
FTun
Swp

Center 5.300 00 GHz
#Res BW 240 kHz

#VBW 680 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
Qn off

—

26 dB BANDWIDTH, Chain 1 HIGH CH
s Agilent 11:43:09 Dec 19,2012

R T

Freq/Channel

Ref 20 dBm

Atten 10 (B

A Mkrl 2067 MHz
0.56 dB

Center Freq

#Peak

5.32000000 GHz

Start Freq
5.29500000 GHz

Stop Freq
534500000 GHz

dBm

LgAv

CF Step
£.00000000 MHz

V1 S2
S3 FC|

off):

FTun
Swp

Center 5.320 00 GHz
#Res BW 240 kHz

#VBW 680 kHz

Span 50 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.23.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

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

Low 5260 17.7032| 17.6849
Mid 5300 17.6792| 17.6898

High 5320 17.6960| 17.6968
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

99% BANDWIDTH, Chain 0

DATE: NOVEMBER 16, 2015

99% BANDWIDTH, Chain 0 LOW CH

- Agilent 10:49:14 Dec 19,2012 R T [ Measure |
I I

Ch Freq 525 GHz Trig  Free hWeas Off
Occupied Bandwidth Averages: 100 I |

Channel Power

Ref 20 dBm Atten 10 (B
#Samp)| |

" | Occupied BW

L LA AL ATTIN TR ‘ ACP
(IE-:

WLIt Carrier
Center 5.260 00 GHz Span 30 MHz Power
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms (601 pts)

- - Power Stat
Occupied Bandwidth Occ BW % Pwr  89.00 % CCDF
17 7032 MHZ xdB  -26.00 dB

Transmit Freq Error -B8.743 kHz 1M?£e
¥ dB Bandwidth 19.792 mMHz* o

99% BANDWIDTH, Chain 0 MID CH

- Agilent 11:26:116 Dec 19, 2012 BT | heasure I
I I

Ch Freq 53 GHz Trig  Free hWeas Off
Occupied Bandwidth Averages: 100 I |

Channel Power

Ref 20 dBm Atten 10 (B
#Samp)| | |

] | Occupied BW

(IE-: [ Wt Carrier |

WLIt Carrier
Center 5,300 00 GHz Span 30 MHz Power
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms (601 pts)

- - Power Stat
Occupied Bandwidth Occ BW % Pwr  89.00 % CCDF
17 6792 MHZ xdB  -26.00 dB

Transmit Freq Error -68.049 kHz 1M?£e
¥ dB Bandwidth 19.677 MHz* o
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

99% BANDWIDTH, Chain 0 HIGH CH

- Agilent 11:52:55 Dec 19, 2012 R T | Measure -
[ I
Ch Freg 532 GHz Trig  Free MWeas Off
Occupied Bandwidth Averages: 100 I |
I Channel Power
Ref 20 dBm Atten 10 dB
#Samp | | | | | Occupied BW
Log Pt el _..l T AT S P
10
> <
Offst L
324
dB ] ]
hulti Carrier
Center 5.320 00 GHz Span 30 MHz Pawer
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms (601 pts)
- - Power Stat
Occupied Bandwidth Occ BW % Pt 59.00 % CCODF
17.6960 MHz wdB  -26.00 dB
Transmit Freq Error -71.201 kHz 1M?£e
# dB Bandwidth 19.729 MHz* .

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH
# Agilent 10.53:42 Dec 19,2012

R T | Measure |

Ch Freg 5.26 GHz

Trig  Free hWeas Off

Occupied Bandwidth Averages: 100

Channel Power

Ref 20 dBm Atten 10 (B

#Samp)|

Occupied BW

[

dB

Center 5.260 00 GHz

#Res BW 300 kHz VEW 910 kHz

hAUlti Carrier
Power

Power Stat |

Span 30 MHz
#Sweep 100 ms {601 pts)

Occupied Bandwidth

Occ BWY % Pwr

59.00 % CCDF

1

Transmit Freq Error
¥ dB Bandwidth

7.6849 MHz

-74.984 kHz
19.661 MHz*

wdB  -26.00 dB

Mare
10f2
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

99% BANDWIDTH, Chain 1 MID CH

@ Agilent 11:38:00 Dec 19, 2012

R T | MWeasure I

Ch Freg
Occupied Bandwidth

8.3 GHz

Trig

Averages: 100

Free

Meas Off

Ref 20 dBm

Atten 10 (B

Channel Power

#Samp)|

Occupied BW

........... . ‘ ACP

dB

Center 5.300 00 GHz
#Res BW 300 kHz

VEW 910 kHz

Span 30 MHz

#Sweep 100 ms (601 pts)

MLt Carrier
Power

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidlth
17.6898 MHz

Occ BWW % Puwr
% dB

55,445 kHz
19.706 MHz"

99.00 %
-26.00 dB

Power Stat
cch

Mare
10f2

99% BANDWIDTH,

- Agilent 11:45:44 Dec 19,

Chain 1 HIGH CH
2012

R T [ Bwiawg |

Ch Freq

Oceupied Bandwidth

532

GHz

Trig  Free

Averages: 100

Res BV
300.0 kHz
Ilan|

Ref 20 dBm

Atten 10 (B

Video BWy
510.0 kHz
tlan|

#Samp)|

|
L3

YBWIREW
3.00000
ETH

Center 5.320 00 GHz
#Res BW 300 kHz

VBW 910 kHz

Span 30 MHz

#Sweep 100 ms (601 pts)

Mon

Avg/VEW Type
Log-Pwr (video)

Auto

Average
100
Off

N

ha

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth
17.6968 MHz

-70.050 kHz
19.6590 MHz*

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Auto

Span/REWY
106
Ilan|
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

8.23.3.

LIMITS

FCC §15.407 (a) (2)

OUTPUT AVERAGE POWER AND PSD

For the band 5.25-5.35 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the maximum power spectral density shall not exceed
11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

For output power, the two chains are considered 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)
3.40 2.30 2.88

For PSD, the two chains are considered 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)
3.40 2.30 5.88
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Correlated |Uncorrelated
26 dB 99% Directional Directional
BW BW Gain Gain
(MHz) (MHz) (MHz) (dBi) (dBi)
Low 5260 20.58 [17.6849 5.88 2.88
Mid 5300 20.58 [17.6792 5.88 2.88
High 5320 20.67 |[17.6960 5.88 2.88
Limits
Channel | Frequency | FCC IC IC Power FCC IC PSD
Power | Power EIRP Limit PSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) | (dBm) | (dBm)
Low 5260 24.00 23.48 29.48 23.48 11.00 11.00 11.00
Mid 5300 24.00 23.47 29.47 23.47 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
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 16.50 16.60 19.56 23.48 -3.92
Mid 5300 15.20 15.00 18.11 23.47 -5.36
High 5320 14.70 14.40 17.56 23.48 -5.92
PSD Results
Channel | Frequency | Chain 0 |Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5260 6.532 6.541 9.55 11.00 -1.45
Mid 5300 6.469 6.640 9.57 11.00 -1.43
High 5320 6.656 6.696 9.69 11.00 -1.31
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

OUTPUT POWER AND PSD, Chain 0

OUTPUT POWER AND PSD, Chain 0 LOW CH
- Agilent 18:58:40 Mar 7, 2013 R T |FreqgiChannel

Mkr1 5.258 85 GHz Contor F

enter Freq

Et:: {20 dBm Atten 10 dB 6:532 dBm || - ~eoonono Gz
#Avg

Log

Start Freq

£.24500000 GHz

. Stop Freqg

5.27500000 GHz

CF Step
3.00000000 MHz
Auto Man|

w1 s2 Freq Offset
53 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp On Ctf

Center 5.260 00 GHz Span 30 MHz |
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)

OUTPUT POWER AND PSD, Chain 0 MID CH
- Agilent 19:12:23 Mar7, 2013 R T | PeakSearch

Mkr1 5.301 50 GHz
Ref 20 dBm Atten 10 dB 6.469 dBm Mext Peak
#hvy
Log
| Next Pk Right
| MNext Pl Left

‘ Min Search

W1 S2
S3 ES Pk-Fk Search

AA

aff):

FTun Mkr © CF
Swp

Center 5.300 00 GHz Span 30 MHz | M?ge
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

OUTPUT POWER AND PSD, Chain 0 HIGH CH
e Agilent 19:16:37 Mar 7, 2013

R T

Freq/Channel

Ref 20 dBm

Atten 10 dB

Mkr1 5.319 20 GHz
6.656 dBm

#hvg
Log

10
dB/

Offst
38.1

dB

Center Freq
£.32000000 GHz
Start Freq
530500000 GHz
Stop Freq
5.33500000 GHz

#PAvyg
100

CF Step
3.00000000 MHz
Auto hdan|

W1 52
53 F§

AR
aff):

FTun

Swp

Center 5.320 00 GHz
#Res BW 1 MHz

VEW 3 MHz

Span 30 MHz
Sweep 1 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—

OUTPUT POWER AND PSD, Chain 1

OUTPUT POWER AND PSD, Chain 1 LOW CH
e Agilent 13:00:38 Mar 7, 2013

R T

Freg/Channel

Ref 20 dBm

Atten 10 (B

Mkr1 5.260 90 GHz
6.541 dBm

#hvy
Log

Center Freq
526000000 GHz
Start Freq
524500000 GHz
Stop Freq
527500000 GHz

CF Step
3.00000000 MHz
Auto hdan|

W1 S2
S3 FS§

AA

aff}:
FTun

Swp

Center 5.260 00 GHz
#Res BW 1 MHz

VBW 3 MHz

Span 30 MHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

OUTPUT POWER AND PSD, Chain 1 MID CH

e Agilent 191418 Mar 7, 2013 R T | PeakSearch

Mkr1 5.301 20 GHz
Ref 20 dBm Atten 10 dB 6.640 dBm Mext Pealk
#hvy
Log
| Nesxt Pk Right
Next Pl Left
‘ Min Search
W1 S2
S3 ES Fk-Pk Search
AA
off):
FTun Mkr © CF
Swp
Center 5.300 00 GHz Span 30 MHz | M?;e
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)

OUTPUT POWER AND PSD, Chain 1 HIGH CH
e Agilent 19:18:20 Mar 7, 2013 R T |FreqgiChannel

Mkr1 5.32100 GHz Contor F

enter Freq

Et:: {20 dBm Atten 10 dB 669 dBm || - ~>0onono Gz
#Avg

Log

Start Freq

£.30500000 GHz

. Stop Freqg

5.33500000 GHz

CF Step
3.00000000 MHz
Auto Man|

w1 s2 Freq Offset
53 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp On Ctf

Center 5.320 00 GHz Span 30 MHz |
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.23.4. TPC POWER

LIMITS

FCC §15.407 (h) (1)

Transmit power control (TPC). U-NII devices operating in the 5.25-5.35 GHz band and the
5.47-5.725 GHz band shall employ a TPC mechanism. The U-NII device is required to have the
capability to operate at least 6 dB below the mean EIRP value of 30 dBm. A TPC mechanism is
not required for systems with an e.i.r.p. of less than 500 mWw.

RESULTS

The maximum EIRP is less than 500 mW; therefore, TPC is not required.
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.24. 802.11n HT20 BF 2TX MODE IN THE 5.3 GHz BAND

Covered by testing HT20 CDD 2TX mode, the power per chain used for HT20 CDD 2TX mode
is the same power per chain that will be used for HT20 BF 2TX mode. However, since BF is
correlated and CDD is uncorrelated for output power, the section below for output power using
correlated AG for this BF mode shows it is still compliant.

8.24.1. OUTPUT AVERAGE POWER

LIMITS

FCC §15.407 (a) (2)

For the band 5.25-5.35 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—-dB
emission bandwidth in MHz. In addition, the maximum power spectral density shall not exceed
11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

For output power, the two chains are considered 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)
3.40 2.30 5.88
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Correlated
26 dB 99% Directional
BW BW Gain
(MHz) (MHz) (MHz) (dBi)
Low 5260 20.58 [17.6849 5.88
Mid 5300 20.58 [17.6792 5.88
High 5320 20.67 |[17.6960 5.88
Limits
Channel | Frequency | FCC IC IC Power
Power | Power EIRP Limit
Limit Limit Limit
(MHz) dBm) | (dBm) (dBm) (dBm)
Low 5260 24.00 23.48 29.48 23.48
Mid 5300 24.00 23.47 29.47 23.47
High 5320 24.00 23.48 29.48 23.48
Duty Cycle CF (dB)l 0.00
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 16.50 16.60 19.56 23.48 -3.92
Mid 5300 15.20 15.00 18.11 23.47 -5.36
High 5320 14.70 14.40 17.56 23.48 -5.92
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.25. 802.11n HT20 STBC 2TX MODE IN THE 5.3 GHz BAND

8.25.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

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

Low 5260 20.67 20.58
Mid 5300 20.58 20.50
High 5320 20.67 20.75
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH
- Agilent 14:37:13 Dec 19, 2012 R T [|Freg/Channel

4 Mkrl 2067 MHz Conter F

Ref 20 dBm Atten 10 dB -0.51 dB enter rreq
#Peak 5.26000000 GHz
Log

10 Start Freq
dB/ 5.23500000 GHz
Offst

324

dB Stop Freg
ol 5.28500000 GHz

15.2
dBm | CF Step

500000000 MHz
LgAv Auto telan

Vi s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
ETun Signal Track
Swp On Ctf

Center 5.260 00 GHz Span 50 MHz ‘
#Res BW 220 kHz #VBW 630 kHz #Sweep 100 ms (601 pts)

26 dB BANDWIDTH, Chain 0 MID CH
- Agilent 14:57:47 Dec 19, 2012 R T [|Freg/Channel

A& Mkl 2058 MHz Center E

. enter Fred
Ref 20 dBm Atten 10 (B 0.29 dB £ 30000000 SHa
#Feak
Log .
10 Start Freq
dB/ 5.27500000 5Hz
(Hfst
324
dB Stop Freq
DI " 5.32500000 GHz

15.2
dBm | CF Step

£.00000000 MHz
LgAv At lan

Vi s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
ETun Signal Track
Swp On Ctf

Center 5.300 00 GHz Span 50 MHz ‘
#Res BW 240 kHz #VBW 630 kHz #Sweep 100 ms (601 pts)
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

26 dB BANDWIDTH, Chain 0 HIGH CH

@ Agilent 15:08:17 Dec 19,2012 R T |Freg/Channsl
& Mkr1 2067 MHz Contor F
enter ~req

Ref 20 dBm Atten 10 dB 0.35 dB & Jo000000 SHa
#Peak
Log ookl
10 Start Freq
dB/ 5.29500000 GHz
Offst
324
dB y o Stop Freq
DI 5.34500000 GHz
4.7
dBm CF Step

v 5.00000000 MHz
LgAv Auto Ivlan
Vi s2 Freq Offset
53 FC 0.00000000 Hz
ol Signal Track
FTun Ignal Trac
Swp On O
Center 5.320 00 GHz Span 50 MHz ‘
#Res BW 240 kHz #WBW 680 kHz #Sweep 100 ms (601 pts)

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH
- Agilent 14:41:22 Dec 19,2012 R T [Freg/Channel

& Mkl 20.58 MHz Conter E
Ref 20 dBm Atten 10 dB 1.35 dB eMer Fred
#Peak 526000000 GHz
Log

10 Start Freq
dB/ 523500000 GHz
Offst
324
dB Stop Freq
. 528500000 GHz

-16.1
dBm CF Step

£.00000000 MHz
LgAv

V1 s2 Freq Offset
$3 FC 0.00000000 Hz

”Fﬁ}f,,, Signal Track
Cin Off

Swp

Center 5.260 00 GHz Span 50 MHz
#Res BW 220 kHz #VBW 630 kHz #Sweep 100 ms {601 pts)
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

26 dB BANDWIDTH, Chain 1 MID CH
s Agilent 15:02:17 Dec 19, 2012

R T

Freg/Channel

Ref 20 dBm

Atten 10 (B

A Mkrl 2050 MHz
0.86 dB

#Feak
Log

Center Freq
£.30000000 GHz
Start Freq
27500000 GHz

Stop Freg
532500000 GHz

dBm

LgAv

CF Step
5.00000000 MHz
Auto han|

V1 82
S3 FC

off}:
FTun
Swp

Center 5.300 00 GHz
#Res BW 240 kHz

#VBW 680 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
Qn off

—

26 dB BANDWIDTH, Chain 1 HIGH CH
s Agilent 15:13:06 Dec 19,2012

R T

Freq/Channel

Ref 20 dBm

Atten 10 (B

A Mkrl 2075 MHz
-1.65 dB

Center Freq

#Peak

5.32000000 GHz

Start Freq
5.29500000 GHz

Stop Freq
534500000 GHz

dBm

LgAv

CF Step
£.00000000 MHz

V1 S2
S3 FC|

off):

FTun
Swp

Center 5.320 00 GHz
#Res BW 240 kHz

#VBW 680 kHz

Span 50 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.25.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

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

Low 5260 17.6887 | 17.6836
Mid 5300 17.6887| 17.6843

High 5320 17.6802 | 17.6734
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH

- Agilent 14:34:59 Dec 19, 2012

R T

| Measure

Ch Freq

Oceupied Bandwidth

5.26 GHz

Free

Trig

Averages: 100

Ref 20 dBm

Atten 10 (B

MWeas Off

Channel Paower

#Samp)

[

|
L3

Log

Occupied BW|

10

dB/

Offst

324

dB

Center 5.260 00 GHz

#Res BW 300 kHz VEBW 910 kHz

Span 30 MHz

‘ ACP

MUt Carrier
Power

#Sweep 100 ms (601 pts)

Occupied Bandwidth
17.6887 MHz

Ccc By % Pwr
¥ dB

99.00 %
-26.00 dB

Power Stat

CCDF

Transrit Freq Errar
# dB Bandwidth

74570 kHz
19.746 MHz*

hore
1of2

99% BANDWIDTH, Chain 0 MID CH

W Agilent 14:43:33 Dec 19, 2012

R T

| Measure

Ch Freq 5.3 GHz

Trig  Free

Oceupied Bandwidth

Averages: 100

hWeas Off

Ref 20 dBm Atten 10 (B

Channel Paower

#Samp)

Log
10

Occupied BW|

dB/

Offst

324

dB

Center 5.300 00 GHz

#Res BW 300 kHz #VBW 910 kHz

Span 30 MHz

‘ ACP

MUt Carrier
Power

#Sweep 100 ms (601 pts)

Occupied Bandwidth
17.6887 MHz

-72.883 kHz
19.731 MHz*

Transrit Freq Errar
# dB Bandwidth

Ccc By % Pwr
¥ dB

99.00 %
-26.00 dB

Power Stat
CCDF

hore
1 0f2
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

99% BANDWIDTH, Chain 0 HIGH CH

- Agilent 15:06:35 Dec 19, 2012 R T | Measure -
[ I
Ch Freg 532 GHz Trig  Free MWeas Off
Occupied Bandwidth Averages: 100 I |
I Channel Power
Ref 20 dBm Atten 10 dB
#Samp ' ' ' ' . Occupied BW|
Log <& ! | | __,l,__ L1, _,J_,,,_, 1P, [ il [ h e ) C p
10
> <
dB/ 1l ]
Offst | BNGL ARl L | 11 1 L 0 T L W g ACE
324
dB ] ]
i hulti Carrier
Center 5.320 00 GHz Span 30 MHz Pawer
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms (601 pts)
- - Power Stat
Occupied Bandwidth Occ BW % Pt 59.00 % CCODF
17.6802 MHz xdB  -Z6.00 dB
Transmit Freq Error -72.520 kHz 1M?£e
# dB Bandwidth 19.747 MHz* .

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH
e Agilent 143351 Dec 19,2012

R T | Measure |

Ch Freg

5.26 GHz

Trig  Free hWeas Off

Occupied Bandwidth

Averages: 100 I |

Channel Power

Ref 20 dBm

Atten 10 (B

#Samp)|

Occupied BW

|
Lot

. UL M-l § Y ‘ ACP

dB

Center 5.260 00 GHz
#Res BW 300 kHz

VEW 910 kHz

hAUlti Carrier
Power

Span 30 MHz
#Sweep 100 ms {601 pts)

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth

17.6836 MHz

-73.209 kHz
19.671 MHz™

Power Stat

Occ BWY % Pwr CCDF

% dB

95.00 %
-26.00 dB

Mare
10f2
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

99% BANDWIDTH, Chain 1 MID CH

@ Agilent 15:00:31 Dec 19, 2012

R T | MWeasure I

ChFreqg 5.3 GHz Trig  Free Meas Off

Occupied Bandwidth Averages: 100 I

Channel Power

Ref 20 dBm Atten 10 (B

#Samp)|

Occupied BW

dB

N ‘ ACP

MLt Carrier

Center 5.300 00 GHz Span 30 MHz Power
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms (601 pts)

Occupied Bandwidlth Occ BYWY % Pwr

Transmit Freq Error -70.182 kHz
¥ dB Bandwidth 19.711 MHz*

17.6843 MHz #eB BO0GE

Power Stat
99.00 % CCDE

Mare
10f2

99% BANDWIDTH, Chain 1 HIGH CH

- Agilent 15:10:45 Dec 19, 2012

R T | Measure '

Ch Freg 532 GHz Trig  Free MWeas Off

Oceupied Bandwidth Averages: 100 I

Channel Power

Ref 20 dBm Atten 10 (B

#Samp)|

Occupied BV

‘ ACF

WUl Carrier

Center 5.320 00 GHz Span 30 MHz Pawer
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms (601 pts)

Transmit Freq Error B7.725 kHz
w dB Bandwidth 19.640 MHz*

Occupied Bandwidth Occ BW % Pwr  99.00 % CCDF
17.6734 MHz xoB s

Power Stat

Mare
10f2
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.25.3. OUTPUT AVERAGE POWER AND PSD

LIMITS

FCC §15.407 (a) (2)

For the band 5.25-5.35 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the maximum power spectral density shall not exceed
11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

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

Chain 0 | Chain 1 | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
3.40 2.30 2.88
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5260 20.6 17.7 2.88
Mid 5300 20.5 17.7 2.88
High 5320 20.7 17.7 2.88
Limits
Channel | Frequency | FCC IC IC Power FCC IC
Power [ Power EIRP Limit PSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5260 24.00 23.48 29.48 23.48 11.00 11.00 11.00
Mid 5300 24.00 23.48 29.48 23.48 11.00 11.00 11.00
High 5320 24.00 23.47 29.47 23.47 11.00 11.00 11.00

Duty Cycle CF (dB)| 0.00

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 5260 18.10 18.00 21.06 23.48 -2.42
Mid 5300 15.20 15.00 18.11 23.48 -5.37
High 5320 14.70 14.40 17.56 23.47 -5.91
PSD Results
Channel | Frequency | Chain O |Chain 1 Total PSD PSD
Meas Meas Corr'd Limit | Margin
PSD PSD PSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5260 7.12 7.50 10.32 11.00 -0.68
Mid 5300 7.09 7.64 10.38 11.00 -0.62
High 5320 7.21 7.83 10.54 11.00 -0.46
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

OUTPUT POWER AND PSD, Chain 0

OUTPUT POWER AND PSD, Chain 0 LOW CH

® *REW 1 MHz Marker 1 [T1 ]
01.Jan 03 06:56 “VEW 3 MHz 7.12 dBn

Ref 20 dBm SWT 20 ma 5.258770000 GHzZ

zo0 Offpet 32

\wj

Center 5.26 GHz Span 30 MHz

Date: 1.JAN.2003 06:56:45
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE

: NOVEMBER 16, 2015

OUTPUT POWER AND PSD, Chain 0 MID CH

*REW 1 MH=z
*VBW 3 MHz
SWT 20 ms

Ref 20 dBm

Marker 1 [T

5

zo0 Offpet 32

N

Center 5.3 GHz

Date: 1.JAN.2003 07:05:18

Span 30 MHz
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015

FCC ID: BCGA1521

OUTPUT POWER AND PSD, Chain 0 HIGH CH

® *REW 1 MHz Marker 1 [T1 ]
01.Jan 03 07:12 VBW 3 MHz

Ref 20 dBm SWT 20 m=

20 Offpet 32

Center 5.32 GHz Span 30 MHz

Date: 1.JAN.2003 07:12:1¢
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REPORT NO: 15U21850-E32V1

FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

OUTPUT POWER AND PSD, Chain 1

OUTPUT POWER AND PSD, Chain 1 LOW CH

g 01.Jan 03 06:5%8

RrRef 20

dBm

*REW 1 MH=z Marker 1 [T1 ]
*VBW 3 MHz 7.50 dBir
SWT 20 ma E.256760000 GHzZ

z0 Off

et 32

N

Center 5.26 GHz

Date: 1.JAN.2003

Span 30 MHz
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE

: NOVEMBER 16, 2015

OUTPUT POWER AND PSD, Chain 1 MID CH

*REW 1 MH=z
*VBW 3 MHz
SWT 20 ms

Ref 20 dBm

Marker 1 [T

E.2693

zo0 Offpet 32

-

Center 5.3 GHz

Date: 1.JAN.2003 07:08:47

Span 30 MHz
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015

FCC ID: BCGA1521

OUTPUT POWER AND PSD, Chain 1 HIGH CH

® *REW 1 MHz Marker 1 [T
01.Jan 03 07:16 VBW 3 MHz 7

Ref 20 dBm SWT 20 m=

20 Offpet 32

Mhﬂ\

Center 5.32 GHz Span 30 MHz

Date: 1.JAN.2003 07:16:45
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.25.4. TPC POWER

LIMITS

FCC §15.407 (h) (1)

Transmit power control (TPC). U-NII devices operating in the 5.25-5.35 GHz band and the
5.47-5.725 GHz band shall employ a TPC mechanism. The U-NII device is required to have the
capability to operate at least 6 dB below the mean EIRP value of 30 dBm. A TPC mechanism is
not required for systems with an e.i.r.p. of less than 500 mWw.

RESULTS

The maximum EIRP is less than 500 mW; therefore, TPC is not required.
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

8.26.

802.11n HT20 CDD 3TX MODE IN THE 5.3 GHz BAND

8.26.1.

LIMITS

26 dB BANDWIDTH

None; for reporting purposes only.

RESULTS
Channel|Frequency| 26 dB BW |26 dB BW |26 dB BW
Chain 0 | Chain1 | Chain2
(MHz) (MHz) (MHz) (MHz)
Low 5260 20.67 20.67 20.58
Mid 5300 20.75 20.58 20.58
High 5320 20.75 20.75 20.50
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH
e Agllent 13:2006 Dec 19, 2012

R T

Freg/Channel

Ref 20 dBm

Atten 10 B

A Mkrl 2067 MHz
0.43 dB

#Peak
Log

Center Freq
526000000 GHz
Start Freq
5.23500000 GHz
Stop Freq
£.28500000 GHz

dBm

LgAv

CF Step
5.00000000 MHz
Auta tlan)

V1 52
S3 FC

off):

FTun

Swp

Center 5.260 00 GHz
#Res BW 240 kHz

#VBW 680 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Freq Offset
000000000 Hz

Signal Track
On Off

——

26 dB BANDWIDTH, Chain 0 MID CH
e Agilent 13.45:40 Dec 19,2012

R T

Freg/Channel

Ref 20 dBm

Atten 10 dB

A Mkrl 2075 MHz
-0.29 dB

#Feak

Center Freg
£.30000000 GHz
Start Freq
£.27500000 GHz
Stop Freq
£.32500000 GHz

dBm

LgAv

CF Step
5.00000000 hHz
Auto hdan|

V1 s2
S3 FC

affk

FTun
Swp

Center 5.300 00 GHz
#Res BW 240 kHz

#VBW 680 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Fraq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

26 dB BANDWIDTH, Chain 0 HIGH CH
- Agilent 14:06:46 Dec 19, 2012 R T |FregiChannel

A& bkl 20075 WHz Conter F

enter Fred
Ref 20 dBm Atten 10 dB 0.10 dB
#Paak £.32000000 GHz
Log
10 Start Freq
dB/ 5.28500000 GHz
Offst
324
dB Stop Freq
DI & il 5.34500000 5Hz

15.4
dBm CF Step
---------- 5.00000000 MHz
LgAv Auto tulan|
V1 s2 Freq Offset
$3 FC 0.00000000 Hz
af: Signal Track
FTun ignal Trac
Swp on O

Center 5.320 00 GHz Span 50 MHz ‘
#Res BW 240 kHz #WBW 680 kHz #Sweep 100 ms (601 pts)

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH
- Agllent 13.25:28 Dec 19,2012 R T [Freg/Channel

A Ml 2067 MHz Contor F

enter Freq

Ref 20 dBm Atten 10 dB -0.50 dB
#Feak 5.26000000 GHz
A Start Freq
5.23500000 GHz
Stop Freqg
5.28500000 GHz

(IB;II CF Step
£.00000000 fHz
LgAv Auto Ilan

V1 s2 Freq Offset
S3 FC 0.00000000 Hz

aff): .
ETun Signal Track

On Off

Swp

Center 5.260 00 GHz Span 30 MHz
#Res BW 240 kHz #WBW 680 kHz #Sweep 100 ms (601 pts)
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

26 dB BANDWIDTH, Chain 1 MID CH
it Agllent 135151 Dec 19,2012 R T [Freg/Channel |

4 hkrl 2058 WHz Center F
enter Fred
2;;823 dBm Atten 10 dB 07248 I - 0nononn GHz
Log
Start Freq
5.27500000 GHz

Stop Freq
£.32500000 GHz

;IBl.n CF Step
5.00000000 hMHz
LyAv Auto Mar

V1 s2 Freq Offset
53 FC 0.00000000 Hz

aff): :
ETun Signal Track
Swp on Off

Center 5.300 00 GHz Span 50 MHz ‘
#Res BW 240 kHz #VBW 680 kHz #Sweep 100 ms {601 pts)

26 dB BANDWIDTH, Chain 1 HIGH CH
H- Agilent 14:12:42 Dec 19, 2012 R T |Ereg/Channel

& Mkl 20,75 MHz Center F

enter Freg

Ref 20 dBm Atten 10 dB 0.0 98 | = 32000000 GHz
#Peak

T Start Freq

529500000 GHz

Stop Freqg

534500000 GHz

dBm CF Step
' 5.00000000 fWHz
LyAv Auto tlan|

V1 s2 Freq Offset
83 FC 0.00000000 Hz

aif): .
ETun Signal Track
Swp On off

Center 5.320 00 GHz Span 50 MHz ‘
#Res BW 240 kHz #VBW 680 kHz #Sweep 100 ms (601 pts)
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

26 dB BANDWIDTH, Chain 2

26 dB BANDWIDTH, Chain 2 LOW CH
e Agllent 13:33:27 Dec 19, 2012

R T

Freg/Channel

Ref 20 dBm

Atten 10 B

A Mkrl 2058 MHz
1.01 dB

#Peak
Log

Center Freq
526000000 GHz
Start Freq
5.23500000 GHz
Stop Freq
£.28500000 GHz

dBm

LgAv

CF Step
5.00000000 MHz
Auta tlan)

V1 52
S3 FC

off):

FTun

Swp

Center 5.260 00 GHz
#Res BW 240 kHz

#VBW 680 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Freq Offset
000000000 Hz

Signal Track
On Off

——

26 dB BANDWIDTH, Chain 2 MID CH
- Agilent 13.58:00 Dec 19,2012

R T

Freg/Channel

Ref 20 dBm

Atten 10 dB

A Mkrl 2055 MHz
0.87 dB

#Feak

Center Freg
£.30000000 GHz
Start Freq
£.27500000 GHz
Stop Freq
£.32500000 GHz

dBm

LgAv

CF Step
5.00000000 hHz
Auto hdan|

V1 s2
S3 FC

affk

FTun
Swp

Center 5.300 00 GHz
#Res BW 240 kHz

#VBW 680 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Fraq Offset
0.00000000 Hz

Signal Track
On Off

—

Page 274 of 921

UL VERIFICAITON SERVICES INC. FORM NO: CCSUP4701H
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: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

26 dB BANDWIDTH, Chain 2 HIGH CH
e Agilent 14:22:30 Dec 19, 2012 R T |FregiChannel

A kel 20080 MHz Center F

enter Freq
Ref 20 dBm Atten 10 dB 075 dE
#Ppak £.32000000 GHz
Log
10 Start Freq
dB/ 29500000 GHz
Offst
324
dB Stop Freq
oI 4 > 534500000 GHz

-16.1
dBm CF Step
i 5.00000000 MHz
LgAv Auto tulan|
V1 s2 Freq Offset
$3 FC 0.00000000 Hz
af: Signal Track
FTun ignal Trac
Swp on O

Center 5.320 00 GHz Span 50 MHz ‘
#Res BW 240 kHz #WBW 680 kHz #Sweep 100 ms (601 pts)
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.26.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency|99% BW|99% BW |99% BW
Chain 0| Chain 1 | Chain 2
(MHz) (MHz) [ (MHz) | (MHz)
Low 5260 17.7057| 17.6853 | 17.6937
Mid 5300 17.7039| 17.6751 | 17.6908

High 5320 17.7117| 17.6826 | 17.6386
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH
e Agllent 13:16:47 Dec 19, 2012

R T | hWeasure |

Ch Freq 5.26 GHz

Trig  Free Meas Off

Oceupied Bandwidth Averages: 100

Channel Power

Ref 20 dBm Atten 10 dB

#Samp J}
Log WP L aivda Lo LS

10

Occupied BWY

dB/

Offst

ACP

324

dB

Multi Carrier

Center 5.260 00 GHz

#Res BW 300 kHz #VBW 910 kHz

#Sweep 100 ms {601 pts)

Span 30 MHz Powrer

Occ BYY % Puwr
¥ dB

Occupied Bandwidth
17.7057 MHz

-559.690 kHz
19.527 MHz"

Transmit Freq Error
¥ dB Bandwidth

Power Stat

59.00 % CCDF

-26.00 dB

Wlore
10f2

99% BANDWIDTH, Chain 0 MID CH
e Agilent 13.44:20 Dec 19,2012

R T | Measure |

Ch Freg 5.3 GHz

Trig  Free Meas Off

Occupied Bandwidth Averages: 100

| Channel Power

Ref 20 dBm Atten 10 dB

#Samp

|

‘ Occupied BWY|

¥ T ‘ ACP

Multi Carrier

Center 5.300 00 GHz

#Res BW 300 kHz VBW 910 kHz

#Sweep 100 ms (601 pts)

Span 30 MHz Power

Occupied Bandwidth
17.7039 MHz

-55.537 kHz
19.753 MHz"

Do By % Pwr
¥ dB

Transmit Freq Error
¥ dB Bandwidth

Power Stat

99.00 % CCDF

-26.00 dB

hlore
10f2
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

99% BANDWIDTH, Chain 0 HIGH CH

e Agilent 14:0%:53 Dec 19, 2012 R T | heasure '
|
Ch Freq 532 GHz Trig  Free Meas Off
Occupied Bandwidth Averages: 100 I |
| Channel Power
Ref 20 dBm Atten 10 B
#Samp | | | | | Occupied BW
Log ¥ e nd g Lty bt py 4 P
10
dB/ = =
Offst o il ACP
324 A,
dB ] ]
MUt Carrier
Center 5,320 00 GHz Span 30 MHz Powver
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms (601 pts)
- - Power Stat
Occupied Bandwidth Occ BWY % Pur 99.00 % CCDF
17.7117 MHz xdB  -Z6.00 dB
Transmit Freq Error -59.045 kHz 1M?£e
 dB Bandwidth 19.710 MHz* 0

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH

- Agilent 13:23:22 Dec 19, 2012

R T

| Measure

Ch Freg

Occupied Bandwidth

5.26 GHz

Trig  Free

Averages: 100

Meas Off

Ref 20 dBm

Atten 10 B

| Channel Fower

#Samp

Log

‘ Occupied BW

10

dB/

Offst

324

‘ ACF

dB

tulti Carrier

Center 5.260 00 GHz
#Res BW 300 kHz

VBW 910 kHz

Span 30 MHz
#Sweep 100 ms (601 pts)

Power

Occupied Bandwidth
17.6853

Transmit Freq Error
+ dB Bandwidth

MHz

-92.605 kHz
19.686 MHz"

Oec BWW % Pwr
¥ dB

99.00 %
-26.00 dB

Power Stat
CCDF

Wore
1of2
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REPORT NO: 15U21850-E32V1

FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

99% BANDW
- Agilent 13:50:01

IDTH, Chain 1 MID CH

Dec 15, 2012

R T

| heasure

Ch Freq

Oceupied Bandwidth

5.3 GHz

Trig  Free

Averages: 100

| (Channel Power

Ref 20 dBm

Atten 10 dB

I
Meas Off

#Samp

Log

Occupied BWY

10

dB/

Offst

324

dB

Multi Carrier

Center 5.300 00 GHz
#Res BW 300 kHz

VBW 910 kHz

Span 30 MHz

#Sweep 100 ms {601 pts)

Power

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth

Occ BYY % Puwr
¥ dB

17.6751 MHz

-93.718 kHz
19.657 MHz"

95.00 %
-26.00 dB

Power Stat
CCDF

hlore
10f2

99% BANDWIDTH, Chain 1 HIGH CH

F Agilent 14:10:00

Dec 13, 2012

R T

| Measure

Ch Freq

Occupied Bandwidth

5.32 GHz

Trig  Free

Averages: 100

Meas Off

| (Channel Power

Ref 20 dBm

Atten 10 dB

#Samp

Log

10

| Occupied BWY

dB/

Offst

324

dB

e

Multi Carrier

Center 5.320 00 GHz
#Res BW 300 kHz

VBW 910 kHz

Span 30 MHz

#Sweep 100 ms {601 pts)

Paowier

Transmit Freq Errar
w dB Bandwidth

Occupied Bandwidth

Oec BWWY % Pwr
% dB

17.6826 MHz

-92.309 kHz
19.660 MHz*

95.00 %
-26.00 dB

FPower Stat
CCDF

Wlore
1 0f2
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

99% BANDWIDTH, Chain 2

99% BANDWIDTH, Chain 2 LOW CH
e Agllent 13:29.25 Dec 19, 2012

R T | hWeasure |

Ch Freq

Oceupied Bandwidth

5.26 GHz

Trig  Free

Averages: 100

Ref 20 dBm

Atten 10 dB

#Samp

Log

Meas Off

Channel Power

Occupied BWY

10

dB/

Offst

324

dB

Center 5.260 00 GHz
#Res BW 300 kHz

VBW 910 kHz

Span 30 MHz

#Sweep 100 ms {601 pts)

ACP

Multi Carrier
Power

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth
17.6937 MHz

-60.702 kHz
19.747 MHz"

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Power Stat
CCDF

Wlore
10f2

99% BANDWIDTH, Chain 2 MID CH
e Agilent 135454 Dec 19,2012

R T | Measure |

Ch Freg

Occupied Bandwidth

5.3 GHz

Trig  Free

Averages: 100

Meas Off

Ref 20 dBm

Atten 10 dB

#Samp

|

Channel Power

Occupied BWY|

Center 5.300 00 GHz
#Res BW 300 kHz

VBW 910 kHz

Span 30 MHz
#Sweep 100 ms (601 pts)

Multi Carrier
Power

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth
17.6908 MHz

-81.174 kHz
19.674 MHz"

Do By % Pwr
¥ dB

99.00 %
-26.00 dB

Power Stat
CCDF

hlore
10f2
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

99% BANDWIDTH, Chain 2 HIGH CH
i Agilent 14:19:12 Dec 19, 2012 R T [Freg/Channel |

Center Freq
£.32000000 GHz

Start Freq
£.30500000 GHz

Ch Freg 5.32 GHz Trig  Free
Occupied Bandwidth Averages: 100 I |

Ref 20 dBm Atten 10 B
#Samp | | I T Stop Freq
Log DRI PR TRV FOUNRS FRTTFOR AP 533500000 GHz
10
dB/ > <« CF Step
Offst 3.00000000 hMHz
324 [ G| | 2N Man]
dB
Fraq Offset
Center 5.320 00 GHz Span 30 MHg || 100000000 Hz
#Res BW 200 kHz #WBW 620 kHz #Sweep 100 ms (601 pts)
; . Signal Track
Occupied Bandwidth Occ BYY % P 99.00 % |lfon off
17 6386 MHZ xdB  -Z6.00 dB
Transmit Freq Error -81.611 kHz
 dB Bandwidth 19.566 MHz*
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

8.26.3.

LIMITS

FCC §15.407 (a) (2)

OUTPUT AVERAGE POWER AND PSD

For the band 5.25-5.35 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the maximum power spectral density shall not exceed
11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated for output power and the antenna gain is unequal among the

chains. The directional gain is:

Chain 0 | Chain 1 | Chain 2 | Uncorrelated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
3.40 1.60 2.30 2.50

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

Chain O | Chain 1 | Chain 2 | Correlated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
3.40 1.60 2.30 7.24
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REPORT NO: 15U21850-E32V1

FCC ID:

BCGA1521

DATE: NOVEMBER 16, 2015

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Correlated | Uncorrelated
26 dB 99% | Directional Directional
Gain Gain
BW BW
(MHz) (MHz) (MHz) (dBi) (dBi)
Low 5260 20.58 |17.6853 7.24 2.50
Mid 5300 20.58 [17.6751 7.24 2.50
High 5320 20.50 |17.6386 7.24 2.50
Limits
Channel | Frequency | FCC IC IC Power FCC IC PSD
Power | Power EIRP Limit PSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm)| (dBm) | (dBm)
Low 5260 24.00 23.48 29.48 23.48 9.76 11.00 9.76
Mid 5300 24.00 23.47 29.47 23.47 9.76 11.00 9.76
High 5320 24.00 23.46 29.46 23.46 9.76 11.00 9.76
Duty Cycle CF (dB)| 0.00
Output Power Results
Channel | Frequency [ Chain O |[Chain 1| Chain 2 Total Power| Power
Meas Meas Meas Corr'd Limit | Margin
Power | Power Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 13.50 13.59 13.70 18.37 23.48 -5.11
Mid 5300 13.60 13.80 13.50 18.41 23.47 -5.07
High 5320 13.55 13.70 13.60 18.39 23.46 -5.08
PSD Results
Channel | Frequency [ Chain O |[Chain 1| Chain 2 Total PSD PSD
Meas Meas Meas Corr'd Limit | Margin
PSD PSD PSD PSD
(MHz) dBm) | (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 4.842 4.507 4.754 9.47 9.76 -0.29
Mid 5300 4.697 4.860 4.968 9.61 9.76 -0.15
High 5320 4.577 4.526 4.598 9.34 9.76 -0.42
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

OUTPUT POWER AND PSD, Chain 0

OUTPUT POWER AND PSD, Chain 0 LOW CH
e Agilent 12:21:54 Mar 7, 2013 R T |FregiChannel

Mkr1 5.262 40 GHz Corter F
enler Fred
E::(QIJ dBm Atten 10 dB 4.842 dBm £ SRO00N00 GHe
FAvVY
Log
10 Start Frag
dB/ 5.24500000 GHz
OHfst
38.1
dB Stop Freq
£.27500000 GHz

CF Step
. 3.00000000 MHz
#PAvg Auto Ilan|
100

w1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
On Off

Swp

Center 5.260 00 GHz Span 30 MHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms {601 pts)

OUTPUT POWER AND PSD, Chain 0 MID CH
e Agilent 13:17:29 Mar 7, 2013 R T |FregiChannel

Mkr1 5.297 75 GHz Corter F
enler Fred
E::(QIJ dBm Atten 10 dB 4.697 dBm £ 0000000 GHe
FAvY
Log
10 Start Frag
dB/ 5.28500000 GHz
OHfst
381
dB Stop Freq
531500000 GHz

CF Step
. 3.00000000 MHz
#PAvg Auto Ilan|
100 .

w1 s2 Freq Offset

S3 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
On Off

Swp

Center 5.300 00 GHz Span 30 MHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms {601 pts)
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

OUTPUT POWER AND PSD, Chain 0 HIGH CH
e Agilent 132310 Mar 7, 2013 R T |FregiChannel

Mkr1 5.318 00 GHz Conter F

ener Fred

E:L{ZIJ dBm Atten 10 dB 4.577 dBm 5 So000000 GHa
FAvVY
Log

10 o Start Freq

dB/ £.30500000 GHz
Offst
38.1

dB Stop Freq

5.33500000 5Hz

CF Step
; 3.00000000 MHz
#PAvg Auto Mar|
100
w1 s2 Freq Offset
S3 FS 0.00000000 Hz

AR

aff}: .
ETun Signal Track
Swp On Off

Center 5.320 00 GHz Span 30 MHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)

OUTPUT POWER AND PSD, Chain 1

OUTPUT POWER AND PSD, Chain 1 LOW CH
e Agllent 12.23.08 Mar7, 2013 R T [Freq/Channel |

Mkr1 5.261 55 GHz Conter F
enter Fred
E:L(ZIJ dBm Atten 10 dB 4.507 dBm & SRO00000 GHa
FAVY
Log
10 Start Freq
dB/ 5.24500000 GHz
Ofst
381
dB Stop Freq
5. 27500000 GHz

CF Step
. 3.00000000 fHz
#PAvg Auto Mar]
100

W1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
On Off

Center 5.260 00 GHz Span 30 MHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms {601 pts)

Swp
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

OUTPUT POWER AND PSD, Chain 1 MID CH

- Agilent 13:12:00 Mar 7, 2013 R T |FregiChannel

Mkr1 5.301 00 GHz Corter F
enler Fred
E::(QIJ dBm Atten 10 dB 4.860 dBm £ 0000000 GHe
FAvVY
Log
10 Start Frag
dB/ 5.28500000 GHz
OHfst
38.1
dB Stop Freq
531500000 GHz

CF Step
. 3.00000000 MHz
#PAvg Auto Ilan|
100

w1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp on O

Center 5.300 00 GHz Span 30 MHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms {601 pts)

OUTPUT POWER AND PSD, Chain 1 HIGH CH
- Agilent 13:25:33 Mar7, 2013 R T [Freg/Channel

Mki1 5.320 85 GHz Cortor F

enter Freq

E:\f« (20 dBm Atten 10 dB 4.526 dBm_ | - <>000000 GHz
#Avg

Start Freq

530500000 GHz

Stop Freq

533500000 GHz

CF Step
. 3.00000000 MHz
#PAvg Auto Mar|
100

w1 s2 Freq Offset
53 Fs 0.00000000 Hz
AA

aff): .
ETun Signal Track
Swp On Off

Center 5.320 00 GHz Span 30 MHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

OUTPUT POWER AND PSD, Chain 2

OUTPUT POWER AND PSD, Chain 2 LOW CH
e Agilent 121915 Mar 7, 2013 R T |FregiChannel

Mkr1 5.261 50 GHz Corter F
enler Fred
E::(QIJ dBm Atten 10 dB 4.754 dBm £ SRO00N00 GHe
FAvVY
Log
10 Start Frag
dB/ 5.24500000 GHz
OHfst
38.1
dB Stop Freq
£.27500000 GHz

CF Step
. 3.00000000 MHz
#PAvg Auto Ilan|

100 . —

w1 s2 Freq Offset

S3 FS 0.00000000 Hz
AA

aff): .
ETun Signal Track

Swp on O

Center 5.260 00 GHz Span 30 MHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms {601 pts)

OUTPUT POWER AND PSD, Chain 2 MID CH
e Agilent 1320033 Mar 7, 2013 R T |FregiChannel

Mkr1 5.301 10 GHz Corter F
enler Fred
E::(QIJ dBm Atten 10 dB 4.968 dBm £ 0000000 GHe
FAvY
Log
10 Start Frag
dB/ 5.28500000 GHz
OHfst
381
dB Stop Freq
531500000 GHz

CF Step
. 3.00000000 MHz
#PAvyg Auto Mar|
100
w1 s2 Freq Offset
S3 FS 0.00000000 Hz
AR
off): .
ETun Signal Track
Swp on O

Center 5.300 00 GHz Span 30 MHz ‘
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms {601 pts)
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

OUTPUT POWER AND PSD, Chain 2 HIGH CH
@ Agilent 13:27:41 Mar7, 2013 R T | PeakSearch

Mkr1 5.320 85 GHz

Ref 20 dBm Atten 10 B 4.598 dBm Mext Peak
#Avyg
Log
10 o .
dB/ MNext Pk Right
Offst
38.1
18 Next Pk Left
. Min Search
#PAvg
100 " S
W1 Ss2
S3 FS Pk-Fk Search

AA
aff):
FTun Wik © CF
Swp
Center 5.320 00 GHz Span 30 MHz ‘ M‘fge
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.26.4. TPC POWER

LIMITS

FCC §15.407 (h) (1)

Transmit power control (TPC). U-NII devices operating in the 5.25-5.35 GHz band and the
5.47-5.725 GHz band shall employ a TPC mechanism. The U-NII device is required to have the
capability to operate at least 6 dB below the mean EIRP value of 30 dBm. A TPC mechanism is
not required for systems with an e.i.r.p. of less than 500 mWw.

RESULTS

The maximum EIRP is less than 500 mW; therefore, TPC is not required.
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.27. 802.11n HT20 BF 3TX MODE IN THE 5.3 GHz BAND

Covered by testing HT20 CDD 3TX mode, the power per chain used for HT20 CDD 3TX mode
is the same power per chain that will be used for HT20 BF 3TX mode. However, since BF is
correlated and CDD is uncorrelated for output power, the section below for output power using
correlated AG for this BF mode shows it is still compliant.

8.27.1. OUTPUT AVERAGE POWER

LIMITS

FCC §15.407 (a) (2)

For the band 5.25-5.35 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—-dB
emission bandwidth in MHz. In addition, the maximum power spectral density shall not exceed
11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

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

Chain O [ Chain 1 | Chain 2 [ Correlated Chains
Antenna | Antenna [ Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
3.40 1.60 2.30 7.24
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521
RESULTS

DATE: NOVEMBER 16, 2015

Bandwidth and Antenna Gain

Channel | Frequency Min Min Correlated
26 dB 99% [ Directional
Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5260 20.58 |17.6853 7.24
Mid 5300 20.58 |17.6751 7.24
High 5320 20.50 |17.6386 7.24
Limits
Channel | Frequency | FCC IC IC Power
Power | Power EIRP Limit
Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm)
Low 5260 22.76 23.48 29.48 22.76
Mid 5300 22.76 23.47 29.47 22.76
High 5320 22.76 23.46 29.46 22.76
Duty Cycle CF (dB)| 0.00
Output Power Results
Channel | Frequency [ Chain O |[Chain 1| Chain 2 Total Power| Power
Meas Meas Meas Corr'd Limit | Margin
Power | Power Power Power
(MHz) dBm) | (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 13.50 13.59 13.70 18.37 22.76 -4.39
Mid 5300 13.60 13.80 13.50 18.41 22.76 -4.35
High 5320 13.55 13.70 13.60 18.39 22.76 -4.37
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

8.28.

8.

LIMITS

802.11n HT20 STBC 3TX MODE IN THE 5.3 GHz BAND

28.1.

26 dB BANDWIDTH

None; for reporting purposes only.

RESULTS
Channel|Frequency| 26 dB BW |26 dB BW |26 dB BW
Chain 0 | Chain1 | Chain 2
(MHz) (MHz) (MHz) (MHz)
Low 5260 20.42 20.75 20.42
Mid 5300 20.33 20.67 20.42
High 5320 20.50 20.58 20.42
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH
e Agllent 15:28:45 Dec 19, 2012

R T

Freg/Channel

Ref 20 dBm

Atten 10 B

A Mkrl 2042 MHz
0.10 dB

#Peak
Log

Center Freq
526000000 GHz
Start Freq
5.23500000 GHz
Stop Freq
£.28500000 GHz

dBm

LgAv

CF Step
5.00000000 MHz
Auta tlan)

V1 52
S3 FC

off):

FTun

Swp

Center 5.260 00 GHz
#Res BW 220 kHz

#VBW 680 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Freq Offset
000000000 Hz

Signal Track
On Off

——

26 dB BANDWIDTH, Chain 0 MID CH
e Agilent 155213 Dec 19,2012

R T

Freg/Channel

Ref 20 dBm

Atten 10 dB

A Mkrl 2033 MHz
0.06 dB

#Feak

Center Freg
£.30000000 GHz
Start Freq
£.27500000 GHz
Stop Freq
£.32500000 GHz

dBm

LgAv

CF Step
5.00000000 hHz
Auto hdan|

V1 s2
S3 FC

affk

FTun
Swp

Center 5.300 00 GHz
#Res BW 220 kHz

#VBW 680 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Fraq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

26 dB BANDWIDTH, Chain 0 HIGH CH
@ Agilent 16:18:00 Dec 19,2012 R T |Freg/Channel

A Mkrl 20,50 MHz Certer F

enter Freq
Ref 20 dBm Atten 10 dB -0.25dE
#Ppak 532000000 GHz
Log P
10 Start Freq
dB/ 5.29500000 GHz
Offst
32.4
dB Stop Freq
o1 ¢ P 534500000 GHz

148
dBm CF Step
™ 5.00000000 MHz
LgAv Auto tulan|
V1 s2 Freq Offset
$3 FC 0.00000000 Hz
af: Signal Track
FTun ignal Trac
Swp on O

Center 5.320 00 GHz Span 50 MHz ‘
#Res BW 240 kHz #WBW 680 kHz #Sweep 100 ms (601 pts)

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH
- Agllent 15:35.48 Dec 19,2012 R T [Freg/Channel

A MErT 20075 MHz Contor F

enter Freq

Ref 20 dBm Atten 10 dB -0.18 dB
#Feak 5.26000000 GHz
Start Freq
5.23500000 GHz
Stop Freqg
5.28500000 GHz

(IB;II CF Step
i £.00000000 fHz
LgAv Auto Ilan

V1 s2 Freq Offset
S3 FC 0.00000000 Hz

aff): .
ETun Signal Track

On Off

Swp

Center 5.260 00 GHz Span 30 MHz
#Res BW 240 kHz #WBW 680 kHz #Sweep 100 ms (601 pts)
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

26 dB BANDWIDTH, Chain 1 MID CH
it Agllent 15:58:37 Dec 19,2012 R T [Freg/Channel |

4 Mkl 2067 MHz Conter F
Ref 20 dBm Atten 10 dB -1.16 dB enter Freq
#Peak 5.30000000 GHz
Log e
Start Freq
527500000 GHz

Stop Freq
£.32500000 GHz

;IBl.n L CF Step

5.00000000 hMHz
LyAv Auto Mar

V1 s2 Freq Offset
53 FC 0.00000000 Hz

aff): :
ETun Signal Track
Swp on Off

Center 5.300 00 GHz Span 50 MHz ‘
#Res BW 240 kHz #VBW 680 kHz #Sweep 100 ms {601 pts)

26 dB BANDWIDTH, Chain 1 HIGH CH
H- Agilent 16:23:13 Dec 19, 2012 R T |Ereg/Channel

& Mkl 20,58 MHz Center F

] enter Freg

Ref 20 dBm Atten 10 dB 0.68 dB 5£,32000000 GHz
#Peak

Start Freq

529500000 GHz

Stop Freqg

534500000 GHz

dBm CF Step
J 5.00000000 fWHz
LyAv Auto tlan|

V1 s2 Freq Offset
83 FC 0.00000000 Hz

aif): .
ETun Signal Track
Swp On off

Center 5.320 00 GHz Span 50 MHz ‘
#Res BW 220 kHz #VBW 680 kHz #Sweep 100 ms (601 pts)
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

26 dB BANDWIDTH, Chain 2

26 dB BANDWIDTH, Chain 2 LOW CH
- Agllent 15:40:19 Dec 19, 2012

R T

Freg/Channel

Ref 20 dBm

Atten 10 B

A Mkrl 2042 MHz
0.92 dB

#Peak
Log

Center Freq
526000000 GHz
Start Freq
5.23500000 GHz
Stop Freq
£.28500000 GHz

dBm

LgAv

CF Step
5.00000000 MHz
Auta tlan)

V1 52
S3 FC

off):

FTun

Swp

Center 5.260 00 GHz
#Res BW 220 kHz

#VBW 680 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Freq Offset
000000000 Hz

Signal Track
On Off

——

26 dB BANDWIDTH, Chain 2 MID CH
e Agilent 16:09:41 Dec 19,2012

R T

Freg/Channel

Ref 20 dBm

Atten 10 dB

A Mkrl 2042 MHz
-1.31 dB

#Feak

Center Freg
£.30000000 GHz
Start Freq
£.27500000 GHz
Stop Freq
£.32500000 GHz

dBm

LgAv

CF Step
5.00000000 hHz
Auto hdan|

V1 s2
S3 FC

affk

FTun
Swp

Center 5.300 00 GHz
#Res BW 220 kHz

#VBW 680 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Fraq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

26 dB BANDWIDTH, Chain 2 HIGH CH
@ Agilent 16:26:10 Dec 19,2012 R T |Freg/Channel

& bkrl 2042 MHz Conter F

enter Fred
Ref 20 dBm Atten 10 dB 0.48 dB
#Paak £.32000000 GHz
Log
10 Start Freq
dB/ £.29500000 GHz
Offst
324
dB Iy Stop Freq
DI 5.34500000 GHz

4

145
dBm CF Step
5.00000000 MHz
LgAv Auto tulan|
V1 s2 Freq Offset
$3 FC 0.00000000 Hz
af: Signal Track
FTun ignal Trac
Swp on O

Center 5.320 00 GHz Span 50 MHz ‘
#Res BW 220 kHz #WBW 680 kHz #Sweep 100 ms (601 pts)
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.28.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency|99% BW [99% BW [ 99% BW
Chain 0| Chain 1 | Chain 2
(MHz) (MHz) [ (MHz) | (MHz)

Low 5260 17.6595( 17.6882 | 17.6534
Mid 5300 17.6595| 17.6871 | 17.6422

High 5320 17.6759( 17.6868 | 17.6698
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH
e Agllent 15:25:34 Dec 19, 2012

R T | hWeasure |

Ch Freq

Oceupied Bandwidth

5.26 GHz

Trig  Free

Averages: 100

Ref 20 dBm

Atten 10 dB

#Samp

Log

Meas Off

Channel Power

Occupied BWY

10

dB/

Offst

324

dB

I

Center 5.260 00 GHz
#Res BW 300 kHz

VBW 910 kHz

Span 30 MHz

#Sweep 100 ms {601 pts)

Multi Carrier
Power

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth
17.6595 MHz

-76.783 kHz

19.654 MHz"

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Power Stat
CCDF

Wlore
10f2

99% BANDWIDTH, Chain 0 MID CH
e Agilent 154524 Dec 19,2012

R T | Measure |

Ch Freg

Occupied Bandwidth

5.3 GHz

Trig  Free

Averages: 100

Meas Off

Ref 20 dBm

Atten 10 dB

#Samp

N

Channel Power

Occupied BWY|

|

Center 5.300 00 GHz
#Res BW 300 kHz

VBW 910 kHz

Span 30 MHz

#Sweep 100 ms (601 pts)

Multi Carrier
Power

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth
17.6595 MHz

-B6.585 kHz
19.652 MHz"

Do By % Pwr
¥ dB

99.00 %
-26.00 dB

Power Stat
CCDF

hlore
10f2
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

99% BANDWIDTH, Chain 0 HIGH CH

@ Agilent 16:16:15 Dec 19,2012 ROT | Measure |
|
Ch Freq 532 GHz Trig  Free Meas Off
Occupied Bandwidth Averages: 100 I |
| Channel Power
Ref 20 dBm Atten 10 B
#Samp | | | | | | Occupied BW
Log WM ITR AT Y SR EPVRT WYCHT P
10
9
dB/
Offst ¥ ACF
324
dB ] ]
Multi Carrier
Center 5,320 00 GHz Span 30 MHz Powver
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms (601 pts)
- - Power Stat
Occupied Bandwidth Occ BWY % Pur 99.00 % CCDF
17.6759 MHz xdB  -Z6.00 dB
Transmit Freq Error -66.815 kHz 1M?£e
 dB Bandwidth 19.732 MHz* 0

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH

- Agilent 15:33:34 Dec 19, 2012

R T

| Measure

Ch Freg 5.26 GHz

Trig  Free

Occupied Bandwidth

Averages: 100

Meas Off

Ref 20 dBm Atten 10 B

| Channel Fower

#Samp

| [ [
i il !

Log

‘ Occupied BW

10

dB/

Offst

324

‘ ACF

dB

tulti Carrier

Center 5.260 00 GHz

#Res BW 300 kHz #VBW 910 kHz

Span 30 MHz

#Sweep 100 ms (601 pts)

Power

Occupied Bandwidth
17.6882 MHz

-67.034 kHz
19.685 MHz"

Transmit Freq Error
+ dB Bandwidth

Oec BWW % Pwr
¥ dB

99.00 %
-26.00 dB

Power Stat
CCDF

Wore
1of2
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REPORT NO: 15U21850-E32V1

FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

99% BANDWIDTH, Chain 1 MID CH

- Agilent 15:56:51

Dec 15, 2012

R T

| heasure

Ch Freq

Oceupied Bandwidth

5.3 GHz

Trig  Free

Averages: 100

| (Channel Power

Ref 20 dBm

Atten 10 dB

I
Meas Off

#Samp

Log

Occupied BWY

10

dB/

Offst

324

dB

‘ ACP

Multi Carrier

#Res BW 300 kHz

Center 5.300 00 GHz

VBW 910 kHz

Span 30 MHz

#Sweep 100 ms {601 pts)

Power

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth

Occ BYY % Puwr
¥ dB

17.6871 MHz

-66.855 kHz
19.713 MHz"

95.00 %
-26.00 dB

Power Stat
CCDF

hlore
10f2

99% BANDWIDTH, Chain 1 HIGH CH

F Agilent 16:21:00

Dec 13, 2012

R T

| Measure

Ch Freq

Occupied Bandwidth

5.32 GHz

Trig  Free

Averages: 100

Meas Off

| (Channel Power

Ref 20 dBm

Atten 10 dB

#Samp

Log

10

| Occupied BWY

dB/

Offst

324

dB

oo

Multi Carrier

Center 5.320 00 GHz
#Res BW 300 kHz

VBW 910 kHz

Span 30 MHz

#Sweep 100 ms {601 pts)

Paowier

Transmit Freq Errar
w dB Bandwidth

Occupied Bandwidth

Oec BWWY % Pwr
% dB

17.6868 MHz

-71.094 kHz
19.731 MHz*

95.00 %
-26.00 dB

FPower Stat
CCDF

Wlore
1 0f2
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521
99% BANDWIDTH, Chain 2

DATE: NOVEMBER 16, 2015

99% BANDWIDTH, Chain 2 LOW CH
e Agllent 15:38.06 Dec 19, 2012

| heasure |

R T
Trig  Free ‘ Meas Off

Averages: 100 I |
| (Channel Power
‘ Occupied BWY

ACP

Ch Freq

Oceupied Bandwidth

5.26 GHz

Ref 20 dBm
#Samp
Log

10

dB/
Offst
324

dB

Atten 10 dB

Multi Carrier
Power

Center 5.260 00 GHz
#Res BW 300 kHz
Occupied Bandwidth
17.6534 MHz

-60.025 kHz
19.632 MHz"

Span 30 MHz
#Sweep 100 ms {601 pts)

VBW 910 kHz

Power Stat

Oce BW 3% Puwr CCDF

¥ dB

95.00 %
-26.00 dB

Wlore
10f2

Transmit Freq Error
¥ dB Bandwidth

99% BANDWIDTH, Chain 2 MID CH
- Agilent 16:01:39 Dec 19,2012

R T | Measure |

Meas Off

Ch Freg 5.3 GHz

Occupied Bandwidth

Trig  Free

Averages: 100 I |

| Channel Power

Ref 20 dBm

R Atten 10 B
#Samp ! Occupied BW
. s, 4 L1 ‘ ACP

Multi Carrier

Center 5.300 00 GHz
#Res BW 300 kHz

VBW 910 kHz

#Sweep 100 ms (601 pts)

Span 30 MHz

Power

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth

17.6422 MHz

-78.817 kHz
19.707 MHz"

Do By % Pwr
¥ dB

99.00 %
-26.00 dB

Power Stat
CCDF

hlore
10f2
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

99% BANDWIDTH, Chain 2 HIGH CH

@ Agilent 16:24:57 Dec 19,2012 ROT | Measure |
|
Ch Freq 532 GHz Trig  Free Meas Off
Occupied Bandwidth Averages: 100 I |
| Channel Power
Ref 20 dBm Atten 10 B
#Samp l | | | | | Occupied BW
Log . O YT YIRS T PRTE LY W WO (NI P
10
> <
dB/ [
Offst il il Lt g ACP
324
dB | ] ]
I Multi Carrier
Center 5,320 00 GHz Span 30 MHz Powver
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms (601 pts)
- - Power Stat
Occupied Bandwidth Occ BWY % Pur 99.00 % CCDF
17.6698 MHz xdB  -Z6.00 dB —
Transmit Freq Error -80.579 kHz 1M?£e
 dB Bandwidth 19.680 MHz* 0
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.28.3. OUTPUT AVERAGE POWER AND PSD

LIMITS

FCC §15.407 (a) (2)

For the band 5.25-5.35 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the maximum power spectral density shall not exceed
11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

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

Chain O | Chain 1 | Chain 2 [ Uncorrelated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
3.40 1.60 2.30 2.50
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5260 20.42 (17.6534 2.50
Mid 5300 20.33 [17.6422 2.50
High 5320 20.42 (17.6689 2.50
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PSD
Power | Power EIRP Limit | PPSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) [ (dBm) (dBm) (dBm) [ (@@Bm)| (dBm) [ (dBm)
Low 5260 24.00 23.47 29.47 23.47 | 11.00 | 11.00 11.00
Mid 5300 24.00 23.47 29.47 23.47 | 11.00 | 11.00 11.00
High 5320 24.00 23.47 29.47 23.47 | 11.00 | 11.00 11.00

Duty Cycle CF (dB)| 0.00

Output Power Results
Channel | Frequency [ Chain O [Chain 1| Chain 2

Total |Power| Power

Meas Meas Meas Corr'd | Limit [ Margin
Power | Power Power Power
(MHz) (dBm) [ (dBm) (dBm) (dBm) | (dBm) (dB)
Low 5260 16.10 16.30 16.20 20.97 | 23.47 -2.50
Mid 5300 14.50 14.80 14.60 19.41 | 23.47 -4.06
High 5320 14.00 14.25 14.10 18.89 | 23.47 -4.58

PPSD Results
Channel | Frequency [ Chain O [Chain 1| Chain 2

Total PSD PSD

Meas Meas Meas Corr'd | Limit [ Margin
PSD PSD PSD PSD
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) (dB)
Low 5260 6.04 6.25 5.76 10.79 | 11.00 -0.21
Mid 5300 5.73 6.36 6.03 10.82 | 11.00 -0.18
High 5320 6.05 6.50 5.78 10.89 | 11.00 -0.11
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REPORT NO: 15U21850-E32V1 DATE
FCC ID: BCGA1521

: NOVEMBER 16, 2015

OUTPUT POWER AND PSD, Chain 0

OUTPUT POWER AND PSD, Chain 0 LOW CH

Ref 20 dBm =Att 20 4B SWT 20 ms

20 Offpet 32

o

Span 30 Miz

Date: 1.JAM.Z2003 04:41:56

OUTPUT POWER AND PSD, Chain 0 MID CH

Ref 20 dBm Att 20 dB SWT 20 m=

zp Offpet 32

”L‘“'-\

Center 5.3 GHz

Date: 1.JAN.2003 04:58:01
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

OUTPUT POWER AND PSD, Chain 0 HIGH CH

Ref 20 dBm Att 20 4B SWT Z0 ms

Fet 32

]

Center 5.32 GHz Span 30 MH=zZ

Date: 1.JAN.2003 05:13:39

OUTPUT POWER AND PSD, Chain 1

OUTPUT POWER AND PSD, Chain 1 LOW CH

<8> REW 1 MHZ Marker 1 (T1
C J 3 *VEW 3 MH=z G.25 dBm
£.262400000 GHz

Ref 20 dBm *Att 20 4B SWT 20 ms

et 32

f\—M-A-IIL

Center 5.26 GHz Span 30 MHz

Date: 1.JAN.2003 04:44:53
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

OUTPUT POWER AND PSD, Chain 1 MID CH

REW 1 MHz Marker 1 [TL1 ]
VBW 3 MHz
“Att 20 4B SWT 20 ms 5.301320000 GH=z

//NI‘MM ;wi-m

Center 5.3 GHz Span 30 MHz

Date: 1.JAM.2003 04:53:56

OUTPUT POWER AND PSD, Chain 1 HIGH CH

j; RPW 1 MHAz Marker 1 [T
o "~ “VEW 3 MHz e arm
5.31%650000 GHz

Ref 20 dBm Att 20 dB SWT 20 ms

Bet 32

i

Center 5.32 GHz Span 30 MH=z

Date: 1.JAN.Z2003 05:10:086
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

OUTPUT POWER AND PSD, Chain 2

OUTPUT POWER AND PSD, Chain 2 LOW CH
® 01.Jan 03 04:4 . - .ﬂ-l‘:._ 7& B

Ref 20 dBm Att 20 dB

20 Offget 32

ot

Center 5.26 GHz Span 30 MH=z

Date: 1.JAN.2003 04:47:19

OUTPUT POWER AND PSD, Chain 2 MID CH

Ref 20 dBm Att 20 dB SWT 20 ms

20 offpet 32

T

Y

Center 5.3 GHz Span 30 MHz

Date: 1.JAN.2003 04:56:03
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015

FCC ID: BCGA1521

OUTPUT POWER AND PSD, Chain 2 HIGH CH

® *REW 1 MHz Marker 1 [T1
J1.Jan 03 05:16 VBW 3 MHz
3188

Ref 20 dBm SWT 20 me

20 Offpet 32

Center 5.32 GHz Span 30 MHz

Date: 1.JAN.2003 05:16:56
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.28.4. TPC POWER

LIMITS

FCC §15.407 (h) (1)

Transmit power control (TPC). U-NII devices operating in the 5.25-5.35 GHz band and the
5.47-5.725 GHz band shall employ a TPC mechanism. The U-NII device is required to have the
capability to operate at least 6 dB below the mean EIRP value of 30 dBm. A TPC mechanism is
not required for systems with an e.i.r.p. of less than 500 mWw.

RESULTS

The maximum EIRP is less than 500 mW; therefore, TPC is not required.
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.29. 802.11n HT40 1TX MODE IN THE 5.3 GHz BAND

8.29.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5270 39.83
High 5310 40.33
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

26 dB BANDWIDTH

BANDWIDTH LOW CH

- Agilent 13:47:01 Jan 2, 2013

R T

Freg/Channel

Ref 20 dBm

Atten 10 dB

A Mkrl 39.53 MHz
0.22 dB

#FPeak
Log

10
dB/

Offst
324

dB
Dl

Center Freq
527000000 GHz

Start Freq
522000000 GHz
Stop Freqg
532000000 GHz

-15.3
dBm

LgAv

CF Step
10.0000000 hHz
Auto Man|

V1 s2
S3 FC

off):
FTun

Swp

Center 5.270 00 GHz
#Res BW 430 kHz

Span 100 MHz

#VBW 1.3 MHz #Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track

On Off

—

BANDWIDTH HIGH CH

- Agilent 13:28:23 Jan 2, 2013

R T

Freg/Channel

Ref 20 dBm

Atten 10 dB

A Mkrl 4033 MHz
0.56 dB

#Feak

Center Freq
£.31000000 GHz
Start Freq
£.26000000 GHz
Stop Freqg
536000000 GHz

dBm

LgAv

CF Step
10.0000000 hHz
Ao hdan|

V1 Ss2
S3 FC

off}:

FTun

Swp

Center 5.310 00 GHz
#Res BW 430 kHz

Span 100 MHz

#VBW 1.3 MHz #Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track

On Off
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.29.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5270 36.2322
High 5310 36.1961
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

99% BANDWIDTH

99% BANDWIDTH, LOW CH
- Agilent 13:45:41 Jan 2, 2013

R T | Measure |

Ch Freq 5.27 GHz

Free

Trig

Occupied Bandwidth

Averages: 100

Meas Off

Ref 20 dBm Atten 10 dB

#Samp

]

Log L TIN5 T

hd

Channel Paower
‘ Occupied BWY|

10

<

dB/

Offst

324

dB

Center 5.270 0 GHz

#Res BW 620 kHz VEBW 1.8 MHz

Span 60 MHz
#Sweep 100 ms (601 pts)

ACP

Multi Carrier
Powvier

Occupied Bandwidth
36.2322 MHz

-59.370 kHz
38.260 MHz"

Transmit Freq Errar
# dB Bandwidth

Oec BWWY % Pwr
% dB

95.00 %
-26.00 dB

FPower Stat |

CCDF

MWore
1 0f2

99% BANDWIDTH, HIGH CH
e Agilent 132546 Jan 2, 2013

R T

Weasure

Ch Freg 2.3 GHz

Trig  Free

Occupied Bandwidth

Averages: 100

Meas Off

Channel Power

Ref 20 dBm Atten 10 (B

#Samp

Occupied BWY,

|
Log Ld {

10

dB/

Offst

324

dB

ACP

Multi Carrier

Center 5.310 0 GHz

#Res BW 620 kHz VBW 1.8 MHz

Span 60 MHz
#Sweep 100 ms (601 pts)

Power

Occupied Bandwidth
36.1961 MHz

-70.236 kHz
368.339 MHz™

Transmit Freq Error
% dB Bandwidth

Cco BYW % Pwr
% dB

95.00 %
-26.00 dB

Power Stat

CCDFE

Mare
10f2
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.29.3. OUTPUT AVERAGE POWER AND PSD

LIMITS

FCC §15.407 (a) (2)

For the band 5.25-5.35 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the maximum power spectral density shall not exceed
11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5270 39.83 | 36.2322 3.40
High 5310 40.33 | 36.1961 3.40
Limits
Channel [ Frequency | FCC IC IC Power FCC IC PSD
Power | Power EIRP Limit PSD 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)| 0.00
Output Power Results
Channel | Frequency | Chain 1| Total Power Power
Meas Corr'd Limit Margin
Power | Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5270 17.50 17.50 24.00 -6.50
High 5310 16.00 16.00 24.00 -8.00
PSD Results
Channel | Frequency | Chain 1| Total PSD PSD
Meas Corr'd Limit Margin
PSD PSD
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5270 5.88 5.88 11.00 -5.12
High 5310 5.69 5.69 11.00 -5.31
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

OUTPUT POWER AND PSD, Chain 1

OUTPUT POWER AND PSD, Chain 1 LOW CH
® . X Marker 1 1 I

Ref 20 dBm Att 10 dB SWT 20 ms

20 offpet 32

T

o e

Center 5.27 GHz Span 60 MHz

OUTPUT POWER AND PSD, Chain 1 HIGH CH

RBW 1 MHz Marker 1 (Tl
*VBW 3 MHzZ
Ref 20 dBm Att 10 dB SWT 20 ms

1

t"!"'\‘\/“w

Center 5.31 GHz Span €0 MHz
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.29.4. TPC POWER

LIMITS

FCC §15.407 (h) (1)

Transmit power control (TPC). U-NII devices operating in the 5.25-5.35 GHz band and the
5.47-5.725 GHz band shall employ a TPC mechanism. The U-NII device is required to have the
capability to operate at least 6 dB below the mean EIRP value of 30 dBm. A TPC mechanism is
not required for systems with an e.i.r.p. of less than 500 mWw.

RESULTS

The maximum EIRP is less than 500 mW; therefore, TPC is not required.
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.30. 802.11n HT40 CDD 2TX MODE IN THE 5.3 GHz BAND

8.30.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW
Chain0 | Chain1
(MHz) (MHz) (MHz)
Low 5270 39.83 39.50

High 5310 39.50 39.50
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH
- Agilent 11:31:08 Jan 2, 2013 R T |FregiChannel

4 Mkrl 3983 MHz conter F

Ref 20 dBm Atten 10 dB 0.13 dB enter Freq

#Paak 527000000 GHz
Log

Start Freq

522000000 GHz

; Stop Freq

532000000 GHz

;IBl.n CF Step
10.0000000 kHz
LgAv Auto lan

V1 s2 Freq Offset
53 FC 0.00000000 Hz

aff): .
ETun Signal Track

On Off

Swp

Center 5.270 00 GHz Span 100 MHz ‘
#Res BW 430 kHz #VBW 1.3 MH:z #Sweep 100 ms {601 pts)

26 dB BANDWIDTH, Chain 0 HIGH CH
A Agilent 12:01:13 Jan 2, 2013 R T |Freg/Channel

A bkl 3950 WHz Corter F

enter Fred

Ref 20 dBm Atten 10 dB 0.12 dB
#Peak £.31000000 GHz
X Start Freq
5.25000000 GHz
Stop Freq
5.35000000 GHz

(IB;II CF Step
| iy 10.0000000 hHz
LgAv Auto Ilan

V1 s2 Freq Offset
S3 FC 0.00000000 Hz

aff): :
ETun Signal Track
On Off

Swp

Center 5.310 00 GHz Span 100 MHz ‘
#Res BW 430 kHz #VBW 1.3 MHz #Sweep 100 ms {601 pts)
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH
# Agilent 11:38:29 Jan 2, 2013 R T |Freg/Channel

A Mkrl 39.50 MHz

Center Freg
Ref20 dB Atten 10 dB -1.15 dB
#F'eeak — = £.27000000 GHz

Log PPN

10 Start Freq
dB/ 522000000 GHz
Offst

324

dB Stop Freqg
DI 532000000 GHz

1441
dBm CF Step
[T 10.0000000 hHz

LygAv Auto Man|

V1 s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
ETun Signal Track
Swp On O

Center 5.270 00 GHz Span 100 MHz ‘
#Res BW 430 kHz #VBW 1.3 MHz #Sweep 100 ms (601 pts)

26 dB BANDWIDTH, Chain 1 HIGH CH
e Agilent 12:01:13 Jan 2, 2013 R T |Fre§fChannel |

4 hkrl 3950 MHz Center F
Ref 20 dBm Atten 10 dB 0.12 dB enter -req
#Peak 5.31000000 GHz
" start Freq
5.26000000 GHz
Stop Freq
5.36000000 GHz

;IBl.n CF Step
| Ly 10.0000000 MHz
LgAv Auta Ian

V1 s2 Freq Offset
53 FC 0.00000000 Hz

aff): :
ETun Signal Track
Swp on O

Center 5.310 00 GHz Span 100 MHz ‘
#Res BW 430 kHz #VBW 1.3 MH:z #Sweep 100 ms {601 pts)
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.30.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

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

Low 5270 36.1901 | 36.1602
High 5310 36.2376| 36.2241
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH

- Agilent 11:27:52 Jan 2, 2013

R T

| Measure

Ch Freq

Occupied Bandwidth

5.27 GHz

Trig  Free

Averages: 100

Meas Off

Ref 20 dBm

Atten 10 dB

#Samp |

Log S fuin]

>

| Channel Power

10

s

dB/

‘ Occupied BWY|
I

Offst

324

ACP

dB

Multi Carrier

Center 5.270 0 GHz
#Res BW 620 kHz

VEBW 1.8 MHz

#Sweep 100 n

Span 60 MHz
is (601 pts)

Powvier

FPower Stat |

Transmit Freq Errar
# dB Bandwidth

Occupied Bandwidth
36.1901 MHz

-102.520 kHz
38.317 MHz"

Oec BWWY % Pwr
% dB

95.00 %
-26.00 dB

CCDF

MWore
1 0f2

99% BANDWIDTH, Chain 0 HIGH CH

e Agilent 11:51:46 Jan 2, 2013

ROT

| hWeasure |

Ch Freg

Oceupied Bandwidth

5.31 GHz

Trig  Free

Averages: 100

Meas Off

Channel Power

Ref 20 dBm

Atten 10 dB

#Samp

>

Log TR PNt L BTN, TN LY T TG cil] YA P,

Occupied BWY|

10

dB/

Offst

324

dB [

Multi Carrier

Center 5.310 0 GHz
#Res BW 620 kHz

VBW 1.8 MHz

#Sweep 100 n

Span 60 MHz
is (601 pts)

Power

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth
36.2376 MHz

-85.636 kHz
38.328 MHz"

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Power Stat
CCD

Wlore
10f2
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH

- Agilent 11:37:23 Jan 2, 2013

R T | Measure |

Ch Freq

Occupied Bandwidth

5.27 GHz

Trig  Free

Meas Off

Averages: 100 I |

Ref 20 dBm

Atten 10 dB

#Samp

Log
10

=3

Channel Paower

dB/

Offst

324

dB

Center 5.270 0 GHz
#Res BW 620 kHz

VEBW 1.8 MHz

Span 60 MHz

| ‘ Occupied BWY|
I
ACP

Multi Carrier

Powvier

#Sweep 100 ms (601 pts)

Transmit Freq Errar
# dB Bandwidth

Occupied Bandwidth
36.1602 MHz

-61.986 kHz
38.189 MHz"

Oec BWWY % Pwr
% dB

95.00 %
-26.00 dB

FPower Stat |

CCDF

MWore
1 0f2

99% BANDWIDTH, Chain 1 HIGH CH

- Agilent 11:56:46 Jan 2, 2013

R T | hWeasure |

Ch Freg

Oceupied Bandwidth

5.31 GHz

Trig  Free

Averages: 100 I |

Ref 20 dBm

Atten 10 dB

#Samp

Meas Off
| (Channel Power

Occupied BWY|

I
|
r
v

=Y

dB

Center 5.310 0 GHz
#Res BW 620 kHz

VBW 1.8 MHz

Span 60 MHz

Multi Carrier

Power

#Sweep 100 ms {601 pts)

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth
36.2241 MHz

-48.093 kHz
38.181 MHz"

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Power Stat

cCchD

Wlore
10f2
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

8.30.3.

LIMITS

FCC §15.407 (a) (2)

OUTPUT AVERAGE POWER AND PSD

For the band 5.25-5.35 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the maximum power spectral density shall not exceed
11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

For output power, the two chains are considered 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)
3.40 2.30 2.88

For PSD, the two chains are considered 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)
3.40 2.30 5.88
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Correlated [Uncorrelated
26 dB 99% Directional | Directional
BW BW Gain Gain
(MHz) (MHz) (MHz) (dBi) (dBi)
Low 5270 39.50 [36.1602 5.88 2.88
High 5310 39.50 ([36.2241 5.88 2.88
Limits
Channel | Frequency | FCC IC IC Power FCC IC PSD
Power | Power EIRP Limit PSD 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)| 0.00
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 17.30 17.30 20.31 24.00 -3.69
High 5310 15.65 15.50 18.59 24.00 -5.41
PSD Results
Channel | Frequency | Chain 0 |Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5270 3.404 3.488 6.46 11.00 -4.54
High 5310 3.308 3.561 6.45 11.00 -4.55
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REPORT NO: 15U21850-E32V1

FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

OUTPUT POWER AND PSD, Chain 0

OUTPUT POWER AND PSD, Chain 0 LOW CH

- Agilent 10:42:07 Mar 8, 2013

R T |Freg/Channel

Ref 20 dBm

Atten 10 (B

#hvg
Log

kit 52658 GHz |
enier Fred
340 dBm | - oonono Gz

Start Freq
5.24000000 GHz

Stop Freqg
5.30000000 GHz

CF Step

W1 52
S3 FS§

B.00000000 MHz
Auto Man|

AR
off):

Freq Offset
0.00000000 Hz

FTun
Swp

Signal Track
On off

Center 5.270 0 GHz
#Res BW 1 MHz

VBW 3 MHz

Span 60 MHz |
Sweep 1 ms (601 pts)

OUTPUT POWER AND PSD, Chain 0 HIGH CH

- Agilent 11:04:23 Mar 8, 2013

R T |Fre§fChanneI |

Ref 20 dBm

Atten 10 (B

#hvg
Log

ket 53057 GHz |
enier Fred
3.308 dBm || - 000000 Gz

Start Freq
5.28000000 GHz

Stop Freqg
534000000 GHz

CF Step

B.00000000 MHz
Auto Man|

W1 52
S3 FS§

AA

Freq Offset
0.00000000 Hz

off):
FTun
Swp

Signal Track
On off

Center 5.310 0 GHz
#Res BW 1 MHz

VBW 3 MHz

Span 60 MHz
Sweep 1 ms (601 pts)
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

OUTPUT POWER AND PSD, Chain 1

OUTPUT POWER AND PSD, Chain 1 LOW CH

H Agilent 10:49:01 Mar8, 2013 R T [Freg/Channel

Mkr1 5.2659 GHz Contor F

enter Freq

Et:: {20 dBm Atten 10 dB 3488 dBm || - - oonono Gz
#Avg

Log

Start Freq

£.24000000 GHz

. Stop Freqg

5.30000000 GHz

CF Step
B.00000000 MHz
Auto Man|

w1 s2 Freq Offset
53 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
On off

Swp

Center 5.270 0 GHz Span 60 MHz |
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)

OUTPUT POWER AND PSD, Chain 1 HIGH CH
- Agilent 11:11:44 Mar 8, 2013 R T |FreqgiChannel

Mkr1 5.306 5 GHz Contor F

enter Freq

5::{20 dBm Atten 10 dB 3561 dBm | 000000 Gz
#Avg

Log

Start Freq

£.28000000 GHz

. Stop Freqg

5.34000000 GHz

CF Step
B.00000000 MHz
Auto Man|

w1 s2 Freq Offset
53 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
On off

Swp

Center 5.310 0 GHz Span 60 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.30.4. TPC POWER

LIMITS

FCC §15.407 (h) (1)

Transmit power control (TPC). U-NII devices operating in the 5.25-5.35 GHz band and the
5.47-5.725 GHz band shall employ a TPC mechanism. The U-NII device is required to have the
capability to operate at least 6 dB below the mean EIRP value of 30 dBm. A TPC mechanism is
not required for systems with an e.i.r.p. of less than 500 mWw.

RESULTS

The maximum EIRP is less than 500 mW; therefore, TPC is not required.
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.31. 802.11n HT40 BF 2TX MODE IN THE 5.3 GHz BAND

Covered by testing HT40 CDD 2TX mode, the power per chain used for HT40 CDD 2TX mode
is the same power per chain that will be used for HT40 BF 2TX mode. However, since BF is
correlated and CDD is uncorrelated for output power, the section below for output power using
correlated AG for this BF mode shows it is still compliant.

8.31.1. OUTPUT AVERAGE POWER

LIMITS

FCC §15.407 (a) (2)

For the band 5.25-5.35 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—-dB
emission bandwidth in MHz. In addition, the maximum power spectral density shall not exceed
11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

For output power, the two chains are considered 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)
3.40 2.30 5.88
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Correlated
26 dB 99% Directional
BW BW Gain
(MHz) (MHz) (MHz) (dBi)
Low 5270 39.50 [36.1602 5.88
High 5310 39.50 ([36.2241 5.88
Limits
Channel | Frequency | FCC IC IC Power
Power | Power EIRP Limit
Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm)
Low 5270 24.00 24.00 30.00 24.00
High 5310 24.00 24.00 30.00 24.00
| Duty cycle cF dB)| 0.00
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 17.30 17.30 20.31 24.00 -3.69
High 5310 15.65 15.50 18.59 24.00 -5.41
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.32. 802.11n HT40 STBC 2TX MODE IN THE 5.3 GHz BAND

8.32.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW
Chain0 | Chain1
(MHz) (MHz) (MHz)
Low 5270 40.17 39.33

High 5310 39.83 39.50
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH
- Agilent 17:56:02 Jan 3, 2013 R T |FregiChannel

A& Mkl 4017 MHz Center E

enter Fred
Ref 20 dBm Atten 10 (B 0.37 dB £ 97000000 SHa
#Feak
Log
10 Start Freq
dB/ £.22000000 5Hz
(Hfst
324
dB Stop Freg
DI : 5.32000000 GHz

156
dBm | CF Step

10.0000000 MHz
LgAv Auto telan

Vi s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
ETun Signal Track
Swp On Ctf

Center 5.270 00 GHz Span 100 MHz ‘
#Res BW 430 kHz #WBW 1.3 MHz #Sweep 100 ms (601 pts)

26 dB BANDWIDTH, Chain 0 HIGH CH
e Agilent 18:08:24 Jan 3, 2013 R T |FregiChannel

4 Mkrl 3983 MHz Conter F

Ref 20 dBm Atten 10 dB 0.60 dB enter Freq
#Peak 5.31000000 GHz
Log

10 Start Freq
dB/ 5.26000000 GHz
Offst

324

dB Stop Freg
ol 5.35000000 GHz

-15.1
dBm | b CF Step

10.0000000 MHz
LgAv At lan

Vi s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
ETun Signal Track
Swp On Ctf

Center 5.310 00 GHz Span 100 MHz ‘
#Res BW 430 kHz #WBW 1.3 MHz #Sweep 100 ms (601 pts)
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH
- Agilent 18:00:25 Jan 3, 2013 R T |Freg/Channsl

A Mkrl 39.33 MHz

Center Freq
Ref 20 dB Atten 10 dB 0.26 dE
#Seak — = 527000000 GHz

Log

Start Freq
£.22000000 GHz

Stop Freq
532000000 GHz

dBm CF Step
T v 10.0000000 MHz
LgAv Auto tlan|

V1 s2 Freq Offset
53 FC 0.00000000 Hz

aff): :
ETun Signal Track
On off

Swp

Center 5.270 00 GHz Span 100 MHz
#Res BW 430 kHz ZWBW 1.3 MHz #Sweep 100 ms {601 pts)

26 dB BANDWIDTH, Chain 1 HIGH CH
i Agilent 18:12:02 Jan 3, 2013 R T |Freg/Channel

A bdkrl 3950 MHz

. Center Freq
2;;823 dBm Atten 10 dB 06548 | ¢ 31000000 GHz

Log

Start Freq
£.26000000 GHz

Stop Freg
536000000 GHz

dBm | CF Step

10.0000000 MHz
LgAv

V1 s2 Freq Cffset
53 FC 0.00000000 Hz

aff): :
ETun Signal Track

Swp On Cff

Center 5.310 00 GHz Span 100 MHz
#Res BW 430 kHz ZWBW 1.3 MHz #Sweep 100 ms {601 pts)
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.32.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

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

Low 5270 36.2107| 36.2281
High 5310 36.2314| 36.1758
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

99% BANDWIDTH, Chain 0

DATE: NOVEMBER 16, 2015

99% BANDWIDTH, Chain 0 LOW CH

st Agilent 17:53:22 Jan 3, 2013 R T [ Measue |
I I

Ch Freq 527 GHz Trig  Free hWeas Off
Occupied Bandwidth Averages: 100 I |

Channel Power

Ref 20 dBm Atten 10 (B
& ! Occupied BW

#Samp)|

AN E mTIEA L T AL L LT R ‘ ACP
(IE-:

WLIt Carrier
Center 5.270 0 GHz Span 60 MHz Power
#Res BW 620 kHz VBW 1.8 MHz #Sweep 100 ms (601 pts)

i i Powier Stat
Occupied Bandwidth Occ BW % Pwr  99.00 % CODF
36.2107 MHz xdB 2600 dB

Transmit Freq Error -74.780 kHz 1M?£e
¥ dB Bandwidth 38.351 MHz* o

99% BANDWIDTH, Chain 0 HIGH CH

- Agilent 18:05:43 Jan 3, 2013 R T | Measure |
I I

Ch Freq 531 GHz Trig  Free hWeas Off
Occupied Bandwidth Averages: 100 I |

Channel Power

Ref 20 dBm Atten 10 (B
#Samp)| | |

r ) I L P A ) LU R DU, T Occupled BW

il HRLALLTH N TES . T ‘ ACP
dB |

WLIt Carrier
Center 5,310 0 GHz Span 60 MHz Power
#Res BW 620 kHz VBW 1.8 MHz #Sweep 100 ms (601 pts)

i i Fower Stat
Occupied Bandwidth Occ BW % Pwr 9900 % CODE
36.2314 MHz xdB -26.00 dB

Transmit Freq Error -75.188 kHz 1M?£e
¥ dB Bandwidth 38.301 MHz* o
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH
- Agilent 17:58:50 Jan 3, 2013 R T [ Measue |
l

Ch Freg 527 GHz Trig  Free I MWeas Off

Oceupied Bandwidth Averages: 100 I |

Channel Paower

Ref 20 dBm Atten 10 (B

#Samp = | Occupied BWY|

S il
TR AT, ‘ ACP

dB i ] ]
I WUt Carrier

L

Center 5.270 0 GHz Span 60 MHz Power

#Res BW 620 kHz VBW 1.8 MHz #Sweep 100 ms (601 pts)

- - Fower Stat
Occupied Bandwidth Occ BW % Pwr  99.00 % CCDF

36.2281 MHz xdB 2600 dB

Transrit Freq Errar -96.031 kHz 1M?£e
 dB Bandwidth 38.211 MHz* v

99% BANDWIDTH, Chain 1 HIGH CH
# Agilent 18:10:31 Jan 3, 2013 R T | Measure
l ]
Ch Freq 531 GHz Trig  Free hWeas Off

Oceupied Bandwidth Averages: 100 I |

Channel Paower

Ref 20 dBm Atten 10 (B

(IB- ] ]
MUt Carrier

Center 5.310 0 GHz Span 60 MHz Power
#Res BW 620 kHz VBW 1.8 MHz #Sweep 100 ms (601 pts)

- - Fower Stat
Occupied Bandwidth Occ BW % Pwr  99.00 % CCDF
I

36.1758 MHz xdB 2600 dB

Transrit Freq Errar -81.231 kHz 1M?£e
 dB Bandwidth 38.152 MHz* o
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.32.3. OUTPUT AVERAGE POWER AND PSD

LIMITS

FCC §15.407 (a) (2)

For the band 5.25-5.35 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the maximum power spectral density shall not exceed
11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

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

Chain 0 | Chain 1 | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
3.40 2.30 2.88
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5270 39.33 |[36.2107 2.88
High 5310 39.50 (36.1758 2.88
Limits
Channel | Frequency | FCC IC IC Power FCC IC PSD
Power | Power EIRP Limit PSD 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)[ 0.00
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 5270 17.30 17.20 20.26 24.00 -3.74
High 5310 15.65 15.50 18.59 24.00 -5.41
PSD Results
Channel | Frequency | Chain 0 [Chain 1 Total PSD PSD
Meas Meas Corr'd Limit | Margin
PSD PSD PSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5270 4.60 5.28 7.96 11.00 -3.04
High 5310 5.28 5.28 8.29 11.00 -2.71
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REPORT NO: 15U21850-E32V1

FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

@

Ref 20

dBm

Att 10 4B

EBW 1 MHz
VEW 3 MH=zZ
SWT 20 msz

Marker 1 [Tl |
d4.60 dBm
5.265800000 GH=

20 Off.

Fet 32

e

Date: 2.JAN.2003

07:45:14

OUTPUT POWER AND PPSD, Chain 0 HIGH CH

RBW 1 MHz
VBW 3 MHz
SWT 20 ms

0z2.Jan
Ref 20

<lBra

Att 10 dB

Marker 1

20 Off

et 32

e

s

Center 5.27 GHz

Date: Z.JAN.Z003

07:46:19

Span 60 MHz
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE

: NOVEMBER 16, 2015

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 LOW CH

Ref 20 dBm “Att 10 OB SWT 20 ms

20 offpet 32

M/"M

Span 60 MHz

Date: Z.JAN.Z003 07:46:19

OUTPUT POWER AND PPSD, Chain 1 HIGH CH

REW 1 MHz Marker 1 (T1 |
VEW 3 MHz
Ref 20 dBm Att 10 4B SWT 20 ms

zo offpet 32

MW

Center 5.31 GHz Span €0 MHz
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.32.4. TPC POWER

LIMITS

FCC §15.407 (h) (1)

Transmit power control (TPC). U-NII devices operating in the 5.25-5.35 GHz band and the
5.47-5.725 GHz band shall employ a TPC mechanism. The U-NII device is required to have the
capability to operate at least 6 dB below the mean EIRP value of 30 dBm. A TPC mechanism is
not required for systems with an e.i.r.p. of less than 500 mWw.

RESULTS

The maximum EIRP is less than 500 mW; therefore, TPC is not required.
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.33. 802.11n HT40 CDD 3TX MODE IN THE 5.3 GHz BAND

8.33.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW |26 dB BW
Chain 0 | Chain1 | Chain 2
(MHz) (MHz) (MHz) (MHz)
Low 5270 39.83 39.50 39.50

High 5310 40.00 39.50 39.50
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH
- Agilent 10:26:52 Jan 2, 2013 R T |FregiChannel

4 Mkrl 3983 MHz conter F

Ref 20 dBm Atten 10 dB -0.03 dB enter Freq

#Paak 527000000 GHz
Log

Start Freq

522000000 GHz

; Stop Freq

532000000 GHz

;IBl.n " CF Step

10.0000000 MHz
LgAv Auto lan

V1 s2 Freq Offset
53 FC 0.00000000 Hz

aff): .
ETun Signal Track

On Off

Swp

Center 5.270 00 GHz Span 100 MHz ‘
#Res BW 430 kHz #VBW 1.3 MH:z #Sweep 100 ms {601 pts)

26 dB BANDWIDTH, Chain 0 HIGH CH
- Agllent 10:48:58 Jan 2, 2013 R T |Freg/Channel

A MErl 4000 MHz Contor

enter Fred

Ref 20 dBm Atten 10 dB 1.47 dB
#Feak 5.31000000 GHz
Start Freq
5.26000000 GHz
Stop Freq
5.36000000 GHz

(IB;II CF Step
10.0000000 hHz
LgAv Luto Ilan

V1 s2 Freq Offset
S3 FC 0.00000000 Hz

aff): :
ETun Signal Track
On Off

Swp

Center 5.310 00 GHz Span 100 MHz ‘
#Res BW 430 kHz #VBW 1.3 MHz #Sweep 100 ms {601 pts)
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH
# Agilent 10:31:31 Jan 2, 2013 R T |Freg/Channel

Project: A& MErl 3250 MHz

Center Freg
Ref20 dB Atten 10 dB -0.62 dB
#F'eeak — = £.27000000 GHz

10 Start Freqg
dB/ 522000000 GHz
Offst
324
JB Stop Freqg
DI 1 532000000 GHz

-14.0
dBm CF Step
il i 10.0000000 hHz

LygAv Auto Man|

V1 s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
ETun Signal Track
Swp On O

Center 5.270 00 GHz Span 100 MHz ‘
#Res BW 430 kHz #VBW 1.3 MHz #Sweep 100 ms (601 pts)

26 dB BANDWIDTH, Chain 1 HIGH CH
e Agilent 10:85:07 Jan 2, 2013 R T |Fre§fChannel |

4 hkrl 3950 MHz Center F
Ref 20 dBm Atten 10 dB 0.20 dB enter -req
#Peak 5.31000000 GHz
start Freq
5.26000000 GHz
Stop Freq
5.36000000 GHz

;IBl.n CF Step
10.0000000 MHz
LyAv Auto Marn

V1 s2 Freq Offset
53 FC 0.00000000 Hz

aff): :
ETun Signal Track
Swp on O

Center 5.310 00 GHz Span 100 MHz ‘
#Res BW 430 kHz #VBW 1.3 MH:z #Sweep 100 ms {601 pts)
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

26 dB BANDWIDTH, Chain 2

26 dB BANDWIDTH, Chain 2 LOW CH
# Agilent 10:36:16 Jan 2, 2013 R T |Freg/Channel

A Mkrl 39.50 MHz

Center Freg
Ref20 dB Atten 10 dB -1.15 dB
#F'eeak — = £.27000000 GHz

10 Start Freq
dB/ 522000000 GHz
Offst
324
dB Stop Freqg
. ¥ 532000000 GHz

146
dBm CE step
| Ll 10.0000000 MHz

LygAv Auto Man|

V1 s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
ETun Signal Track
Swp On O

Center 5.270 00 GHz Span 100 MHz ‘
#Res BW 430 kHz #VBW 1.3 MHz #Sweep 100 ms (601 pts)

26 dB BANDWIDTH, Chain 2 HIGH CH
e Agilent 11:05:28 Jan 2, 2013 R T |Fre§fChannel |

4 hkrl 3950 MHz Center F
Ref 20 dBm Atten 10 dB -0.45 dB enter Freq
#Peak 5.31000000 GHz
Start Freq
5.26000000 GHz
Stop Freq
5.36000000 GHz

;IBl.n CF Step
10.0000000 MHz
LyAv Auto Marn

V1 s2 Freq Offset
53 FC 0.00000000 Hz

aff): :
ETun Signal Track
Swp on O

Center 5.310 00 GHz Span 100 MHz ‘
#Res BW 430 kHz #VBW 1.3 MH:z #Sweep 100 ms {601 pts)
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.33.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency|99% BW [99% BW [99% BW
Chain 0| Chain 1| Chain 2
(MHz) (MHz) | (MHz) [ (MHz)

Low 5270 36.2446 | 36.1981 | 36.2265
High 5310 36.2032| 36.2128| 36.2170
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH

% Agilent 10:25:43 Jan 2, 2013 R T [ Measure |
[

Ch Freg £.27 GHz Trig  Free Meas Off

| Channel Power
Ref 20 dBm Atten 10 dB
#Samp | | Occupied BW
Log IYEY T TRRTRIG [

dB/ |
offst |0l T RT ACP
324
B

Occupied Bandwidth Averages: 100 I

Multi Carrier
Center 5.270 0 GHz Span 60 MHz Pawer

#Res BW 620 kHz VBW 1.8 MHz #Sweep 100 ms (601 pts)
Power Stat |

Occupied Bandwidth Oce BW % Pwr 99.00 % CODR
36.2446 MHz xdB  -25.00 dB

Transmit Freq Errar -60.591 kHz 1M?£e
x dB Bandwidth 358.341 MHz* °

99% BANDWIDTH, Chain 0 HIGH CH

d Agilent 10:47:53 Jan 2, 2013 R T [ Measue |
|

Ch Freq 531 GHz Trig  Free Meas Off

Channel Power
Ref 20 dBm Atten 10 dB

#Samp Occupied BW
Log AT T AT R I (AL [ P GNTFT J

10 i

dB/
Offst
324
dB

Occupied Bandwidth Averages: 100 I |

MUt Carrier
Center 5.310 0 GHz Span 60 MHz Power
#Res BW 620 kHz VBW 1.8 MHz #Sweep 100 ms (601 pts)

- - Power Stat
Occupied Bandwidth Occ BWY % Pwr 99.00 % CCDE

36.2032 MHz xdB  -26.00dB

Transmit Freq Error -50.206 kHz 1M?£e
% dB Bandwidth 358.257 MHz* 0
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REPORT NO: 15U21850-E32V1
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DATE: NOVEMBER 16, 2015

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH

- Agilent 10:30:17 Jan 2, 2013

T

Ch Freq 5.27 GHz

Trig  Free

Oceupied Bandwidth

Averages: 100

Ref 20 dBm Atten 10 dB

#Samp |
|

i
- TH

dB

Center 5.270 0 GHz

#Res BW 620 kHz VBW 1.8 MHz

Span 60 MHz

#Sweep 100 ms {601 pts)

lon

Avg/VEW Type

Average
100
Off

Log-Pwr (Widea) 4
Auto i

Occupied Bandwidth
36.1981 MHz

-90.780 kHz
38.209 MHz"

Transmit Freq Error
¥ dB Bandwidth

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Span/REWY|
108

Auto han

99% BANDWIDTH, Chain 1 HIGH CH

e Agilent 10:53:31 Jan 2, 2013

R T | Measure |

Ch Freg 5.31 GHz

Trig  Free

Occupied Bandwidth

Averages: 100

Meas Off

Ref 20 dBm Atten 10 dB

#Samp |

Log i P ttton 0t 1ol |t B redbain Sl gt

10

dB/

Offst

324

dB

Center 5.310 0 GHz

#Res BW 620 kHz #VBW 1.8 MHz

Span 60 MHz

#Sweep 100 ms (601 pts)

Multi Carrier
Power

Occupied Bandwidth
36.2128 MHz

-52.104 kHz
38.204 MHz"

Transmit Freq Error
¥ dB Bandwidth

Do By % Pwr
¥ dB

99.00 %
-26.00 dB

Power Stat
CCDF

hlore
10f2

Page 350 of 921

UL VERIFICAITON SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701H
FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.
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DATE: NOVEMBER 16, 2015

99% BANDWIDTH, Chain 2

99% BANDWIDTH, Chain 2 LOW CH
- Agilent 10:34:34 Jan 2, 2013

R T | Measure |

Ch Freq

Occupied Bandwidth

5.27 GHz

Trig  Free

Averages: 100 I

Meas Off

Ref 20 dBm

Atten 10 dB

#Samp

Log

=

Channel Paower
‘ Occupied BWY|

10

dB/

Offst

324

dB

Center 5.270 0 GHz
#Res BW 620 kHz

VEBW 1.8 MHz

Span 60 MHz
#Sweep 100 ms (601 pts)

ACP

Multi Carrier
Powvier

Transmit Freq Errar
# dB Bandwidth

Occupied Bandwidth
36.2265 MHz

-86.154 kHz
38.186 MHz"

Oec BWWY % Pwr
% dB

95.00 %
-26.00 dB

FPower Stat |

CCDF

MWore
1 0f2

99% BANDWIDTH, Chain 2 HIGH CH
e Agilent 11:03:58 Jan 2, 2013

R T | hWeasure |

Ch Freg

Oceupied Bandwidth

5.31 GHz

Trig  Free

Averages: 100 I |

Ref 20 dBm

Atten 10 dB

#Samp

I
o I

Meas Off

Channel Power

Occupied BWY|

dB

Center 5.310 0 GHz
#Res BW 620 kHz

VBW 1.8 MHz

Span 60 MHz
#Sweep 100 ms {601 pts)

Multi Carrier
Power

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth
36.2170 MHz

-64.830 kHz
38.268 MHz"

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Power Stat
CCDF

Wlore
10f2
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

8.33.3.

LIMITS

FCC §15.407 (a) (2)

OUTPUT AVERAGE POWER AND PSD

For the band 5.25-5.35 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the maximum power spectral density shall not exceed
11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated for output power and the antenna gain is unequal among the

chains. The directional gain is:

Chain 0 | Chain 1 | Chain 2 | Uncorrelated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
3.40 1.60 2.30 2.50

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

Chain O | Chain 1 | Chain 2 | Correlated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
3.40 1.60 2.30 7.24
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RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Correlated | Uncorrelated
26 dB 99% [ Directional | Directional
Gain Gain
BW BW
(MHz) (MHz) (MHz) (dBi) (dBi)
Low 5270 39.50 |36.1981 7.24 2.50
High 5310 39.50 |36.2032 7.24 2.50
Limits
Channel | Frequency | FCC IC IC Power FCC IC PSD
Power | Power EIRP Limit PSD 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 9.76 11.00 9.76
High 5310 24.00 24.00 30.00 24.00 9.76 11.00 9.76
Duty Cycle CF (dB)| 0.00
Output Power Results
Channel | Frequency [ Chain O ([Chain 1| Chain 2 Total Power| Power
Meas Meas Meas Corr'd Limit | Margin
Power | Power Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) (dB)
Low 5270 16.00 16.30 16.10 20.91 24.00 -3.09
High 5310 14.50 14.65 14.60 19.35 24.00 -4.65
PSD Results
Channel | Frequency | Chain 0 |Chain 1| Chain 2 Total PSD PSD
Meas Meas Meas Corr'd Limit | Margin
PSD PSD PSD PSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) (dB)
Low 5270 3.181 3.404 3.488 8.13 9.76 -1.63
High 5310 4.019 3.308 3.561 8.41 9.76 -1.35
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OUTPUT POWER AND PSD, Chain 0

OUTPUT POWER AND PSD, Chain 0 LOW CH

e Agilent 10:40:33 Mar 8, 2013 R T [Freg/Channel

Mkr1 5.266 1 GHz Contor F

enter Freq

5::{20 dBm Atten 10 dB 3181 dBm || oonono Gz
#Avg

Log

Start Freq

£.24000000 GHz

. Stop Freqg

5.30000000 GHz

CF Step
B.00000000 MHz
Auto Man|

w1 s2 Freq Offset
53 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
On off

Swp

Center 5.270 0 GHz Span 60 MHz |
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)

OUTPUT POWER AND PSD, Chain 0 HIGH CH
- Agilent 10:56:33 Mar 8, 2013 R T |FreqgiChannel

Mkr1 5.312 7 GHz Contor F

enter Freq

5::{20 dBm Atten 10 dB 4019 dBm | - 000000 Gz
#Avg

Log

Start Freq

£.28000000 GHz

. Stop Freqg

5.34000000 GHz

CF Step
B.00000000 MHz
Auto Man|

w1 s2 Freq Offset
53 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
On off

Swp

Center 5.310 0 GHz Span 60 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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OUTPUT POWER AND PSD, Chain 1

OUTPUT POWER AND PSD, Chain 1 LOW CH
- Agilent 10:42:07 Mar 8, 2013

R T |Freg/Channel

Ref 20 dBm

Atten 10 (B

Mkr1 5.265 8 GHz

#hvy
Log

10
dB/

Offst
38.1

dB

Center Freq

3.404 dBm | 5.27000000 GHz
Start Freq
5.24000000 GHz
Stop Freq
£.30000000 GHz

#PAvyg
100

W1 s2
S3 FS

Auto

AA

aff}:
FTun

Cn

Swp

CF Step
£.00000000 MHz
Ilar|

Freq Offset
0.00000000 Hz

Signal Track
off

Center 5.270 0 GHz
#Res BW 1 MHz

VBW 3 MHz

Span 60 MHz

Sweep 1 ms (601 pts)

OUTPUT POWER AND PSD, Chain 1 HIGH CH

e Agilent 11:04:23 Mar 8, 2013

R T |Freg/Channel

Ref 20 dBm

Atten 10 (B

Mkr1 5.3057 GHz

#hvy
Log

10
dB/

Offst
38.1

dB

Center Freq

3.308 dBm | 5.31000000 GHz
Start Freq
£.28000000 GHz
Stop Freq
£.34000000 GHz

#PAvyg
100

Auto

CF Step
£.00000000 MHz
ET

W1 S2
S3 FS§

AR
aff}:

FTun
Swp

On

Center 5.310 0 GHz
#Res BW 1 MHz

VBW 3 MHz

Freq Offset
0.00000000 Hz

Signal Track
Off

Span 60 MHz |

Sweep 1 ms (601 pts)
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OUTPUT POWER AND PSD, Chain 2

OUTPUT POWER AND PSD, Chain 2 LOW CH
- Agilent 10:42:01 Mar g, 2013

R T |Freg/Channel

Ref 20 dBm

Atten 10 (B

Mkr1 5.265 9 GHz

#hvy
Log

10
dB/

Offst
38.1

dB

Center Freq

3.488 dBm | 5.27000000 GHz
Start Freq
5.24000000 GHz
Stop Freq
£.30000000 GHz

#PAvyg
100

Auto

W1 52
S3 FS§

AA

aff}:
FTun

Cn

Swp

CF Step
£.00000000 MHz
Ilar|

Freq Offset
0.00000000 Hz

Signal Track
off

Center 5.270 0 GHz
#Res BW 1 MHz

VBW 3 MHz

Span 60 MHz

Sweep 1 ms (601 pts)

OUTPUT POWER AND PSD, Chain 2 HIGH CH

e Agilent 11:11:44 Mar 8, 2013

R T |Freg/Channel

Ref 20 dBm

Atten 10 (B

Mkr1 5.306 5 GHz

#hvy
Log

10
dB/

Offst
38.1

dB

Center Freq

3.361 dBm | 5.31000000 GHz
Start Freq
£.28000000 GHz
Stop Freq
£.34000000 GHz

#PAvyg
100

S3 FS§

Auto

W1 S2

AR
aff}:

FTun
Swp

On

Center 5.310 0 GHz
#Res BW 1 MHz

VBW 3 MHz

CF Step
£.00000000 MHz
ET

Freq Offset
0.00000000 Hz

Signal Track
Off

Span 60 MHz |

Sweep 1 ms (601 pts)
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
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8.33.4. TPC POWER

LIMITS

FCC §15.407 (h) (1)

Transmit power control (TPC). U-NII devices operating in the 5.25-5.35 GHz band and the
5.47-5.725 GHz band shall employ a TPC mechanism. The U-NII device is required to have the
capability to operate at least 6 dB below the mean EIRP value of 30 dBm. A TPC mechanism is
not required for systems with an e.i.r.p. of less than 500 mWw.

RESULTS

The maximum EIRP is less than 500 mW; therefore, TPC is not required.
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.34. 802.11n HT40 BF 3TX MODE IN THE 5.3 GHz BAND

Covered by testing HT40 CDD 3TX mode, the power per chain used for HT40 CDD 3TX mode
is the same power per chain that will be used for HT40 BF 3TX mode. However, since BF is
correlated and CDD is uncorrelated for output power, the section below for output power using
correlated AG for this BF mode shows it is still compliant.

8.34.1. OUTPUT AVERAGE POWER

LIMITS

FCC §15.407 (a) (2)

For the band 5.25-5.35 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—-dB
emission bandwidth in MHz. In addition, the maximum power spectral density shall not exceed
11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

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

Chain O [ Chain 1 | Chain 2 [ Correlated Chains
Antenna | Antenna [ Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
3.40 1.60 2.30 7.24
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DATE: NOVEMBER 16, 2015

RESULTS
Bandwidth and Antenna Gain
Channel | Frequency Min Min Correlated
26 dB 99% | Directional
Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5270 39.50 |36.1981 7.24
High 5310 39.50 |36.2032 7.24
Limits
Channel | Frequency | FCC IC IC Power
Power | Power EIRP Limit
Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm)
Low 5270 22.76 24.00 30.00 22.76
High 5310 22.76 24.00 30.00 22.76
Duty Cycle CF (dB)| 0.00
Output Power Results
Channel | Frequency [ Chain 0 |[Chain 1| Chain 2 Total Power| Power
Meas Meas Meas Corr'd Limit | Margin
Power | Power Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) (dB)
Low 5270 16.00 16.30 16.10 20.91 22.76 -1.85
High 5310 14.50 14.80 14.60 19.41 22.76 -3.35
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
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8.35. 802.11n HT40 STBC 3TX MODE IN THE 5.3 GHz BAND

8.35.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW |26 dB BW
Chain 0 | Chain1 | Chain 2
(MHz) (MHz) (MHz) (MHz)
Low 5270 39.50 39.17 39.67

High 5310 39.83 39.33 39.67
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
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26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH
- Agllent 13:40:43 Jan 4, 2013 R_T |Freg/Channel

A& Mkl 3950 MHz Center E

. enter Fred
Ref 20 dBm Atten 10 (B 0.58 dB £ 97000000 SHa
#Feak
Log i
10 Start Freq
dB/ £.22000000 5Hz
(Hfst
324
dB Stop Freg
DI T 5.32000000 GHz

144
dBm CF Step

10.0000000 MHz
LgAv Auto telan

Vi s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
ETun Signal Track
Swp On Ctf

Center 5.270 00 GHz Span 100 MHz ‘
#Res BW 430 kHz #WBW 1.3 MHz #Sweep 100 ms (601 pts)

26 dB BANDWIDTH, Chain 0 HIGH CH
- Agilent 14:39:30 Jan 4, 2013 R T |FregiChannel

4 Mkrl 3983 MHz Conter F

Ref 20 dBm Atten 10 dB -0.01 dB enter rreq
#Peak 5.31000000 GHz
Log 1

10 Start Freq
dB/ 5.26000000 GHz
Offst

324

dB Stop Freg
ol 1 5.35000000 GHz

149
dBm CF Step

10.0000000 MHz
LgAv At lan

Vi s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
ETun Signal Track
Swp On Ctf

Center 5.310 00 GHz Span 100 MHz ‘
#Res BW 430 kHz #WBW 1.3 MHz #Sweep 100 ms (601 pts)

Page 361 of 921

UL VERIFICAITON SERVICES INC. FORM NO: CCSUP4701H
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.
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FCC ID: BCGA1521

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH
e Agilent 14:02:03 Jan 4, 2013 R T |FregiChannel

& Mkrl 39.17 MHz Ceritor F

} enter Fred

Ref 20 dBm Atten 10 dB 0.59 dB £.27000000 GHz
#Peak

G Lt il Start Freq

£.22000000 GHz

Stop Freg

5.32000000 GHz

;IBl.n CF Step
10.0000000 MHz
LgAv At lan

Vi s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
ETun Signal Track

Cin Off

Swp

Center 5.270 00 GHz Span 100 MHz
#Res BW 430 kHz #WBW 1.3 MHz #Sweep 100 ms (601 pts)

26 dB BANDWIDTH, Chain 1 HIGH CH
¢ Agilent 14:4523 Jan 4, 2013 R_T |Freg/Channel

4 Mkrl 3933 MHz Conter F
Ref 20 dBm Atten 10 dB -0.26 dB enter rreq
#Peak 5.31000000 GHz
S Start Freq
5.26000000 GHz
Stop Freg
5.35000000 GHz

;IBl.n CF Step
10.0000000 MHz
LgAv At lan

Vi s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
ETun Signal Track

Swp On Ctf

Center 5.310 00 GHz Span 100 MHz ‘
#Res BW 430 kHz #WBW 1.3 MHz #Sweep 100 ms (601 pts)
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26 dB BANDWIDTH, Chain 2

26 dB BANDWIDTH, Chain 2 LOW CH
- Agilent 14:13:05 Jan 4, 2013 R T |Freg/Channsl

A Mkrl 3967 MHz

Center Freq
Ref 20 dB Atten 10 dB 0.97 dE
#Seak — = 527000000 GHz

Log

Start Freq
£.22000000 GHz

Stop Freq
532000000 GHz

dBm CF Step
10.0000000 MHz
LgAv Auto tlan|

V1 s2 Freq Offset
53 FC 0.00000000 Hz

aff): :
ETun Signal Track
On off

Swp

Center 5.270 00 GHz Span 100 MHz
#Res BW 430 kHz ZWBW 1.3 MHz #Sweep 100 ms {601 pts)

26 dB BANDWIDTH, Chain 2 HIGH CH
e Agilent 14:52:27 Jan 4, 2013 R T |Freg/Channel

& bdkrl 3967 MHz

Center Freq
2;;823 dBm Atten 10 dB 02598 I - 31000000 GHz

Log

Start Freq
£.26000000 GHz

Stop Freg
536000000 GHz

dBm CF Step
10.0000000 kHz
LgAv

V1 s2 Freq Cffset
53 FC 0.00000000 Hz

aff): :
ETun Signal Track

Swp On Cff

Center 5.310 00 GHz Span 100 MHz
#Res BW 430 kHz ZWBW 1.3 MHz #Sweep 100 ms {601 pts)
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.35.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency|99% BW [99% BW [99% BW
Chain 0| Chain 1| Chain 2
(MHz) (MHz) | (MHz) [ (MHz)

Low 5270 36.1714| 36.1775| 36.1869
High 5310 |36.1744]36.2118|36.1699
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH

e Agilent 13:34:56 Jan 4

, 2013

R T | MWeasure I

Ch Freg

Occupied Bandwidth

5.

27 GHz

Trig

Averages: 100

Free

Meas Off

Channel Power

Ref 20 dBm Atte

n 10 dB

#Samp)|

Occupied BW

dB

MLt Carrier

Center 5.270 0 GHz
#Res BW 620 kHz

VBW 1.8 MHz

Span 60 MHz
#Sweep 100 ms (601 pts)

Power

36.1

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth

Occ BWY % Pwr
% dB

714 MHz

-74.937 kHz
368.275 MHz*™

99.00 %
-26.00 dB

Power Stat
CCDF

Mare
10f2

99% BANDWIDTH, Chain 0 HIGH CH

- Agilent 14:33:02 Jan 4,

203

R T

| Measure I

Ch Freg

Occupied Bandwidth

53

1 GHz

Trig  Free

Averages: 100

Meas Off

Channel Power

Ref 20 dBm Atten

10 dB

#Samp)|

&

Occupied BW

dB

‘ ACP

Center 5.310 0 GHz
#Res BW 620 kHz

VBW 1.8 MHz

Span 60 MHz

#Sweep 100 ms (601 pts)

MLt Carrier
Power

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth
36.1744 MHz

Occ BWY % Pwr
% dB

52738 kHz
358.241 MHz™

99.00 %
-26.00 dB

Power Stat
CCDF

Mare
10f2
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REPORT NO: 15U21850-E32V1

FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH

e Agilent 13:47:32 Jan 4, 2013

R T

| Measure I

Ch Freg

Occupied Bandwidth

527 GHz

Trig  Free

Averages: 100

Meas Off

Ref 20 dBm

Atten 10 (B

#Samp)|

Log

10

Channel Power

Occupied BW

dB/

Offst

324

dB

Center 5.270 0 GHz
#Res BW 620 kHz

#VBW 1.8 MHz

Span 60 MHz

#Sweep 100 ms (601 pts)

MLt Carrier
Power

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth
36.1775 MHz

Occ BWY % Pwr
% dB

53.554 kHz
358.202 MHz*

99.00 %
-26.00 dB

Power Stat
CCDF

Mare
10f2

99% BANDWIDTH, Chain 1 HIGH CH

e Agilent 14:43:31 Jan 4, 2013

R T

| Measure I

Ch Freg

Occupied Bandwidth

5.31 GHz

Trig  Free

Averages: 100

Meas Off

Ref 20 dBm

Atten 10 (B

Channel Power

#Samp)|

Log

10

I
!
% Q

Occupied BW

dB/

Offst

324

dB

Center 5.310 0 GHz
#Res BW 620 kHz

VBW 1.8 MHz

Span 60 MHz

#Sweep 100 ms (601 pts)

‘ ACP

MLt Carrier
Power

3

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth

Occ BWY % Pwr
% dB

6.2118 MHz

B9.735 kHz
35.180 MHz*™

99.00 %
-26.00 dB

Power Stat
CCDF

Mare
10f2
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

99% BANDWIDTH, Chain 2

99% BANDWIDTH, Chain 2 LOW CH
e Agilent 141111 Jan 4, 2013 R T [ Measue |
[ |

Ch Freg 527 GHz Trig  Free MWeas Off
Oceupied Bandwidth Averages: 100 I |

Channel Paower

Ref 20 dBm Atten 10 (B
#Samp | | Occupied BW|

‘ ACP

dB

WUt Carrier
Center 5.270 0 GHz Span 60 MHz Power
#Res BW 620 kHz VBW 1.8 MHz #Sweep 100 ms (601 pts)

- - Fower Stat
Occupied Bandwidth Occ BW % Pwr  99.00 % CCDF

36.1869 MHz xdB 2600 dB

Transrit Freq Errar -92.923 kHz 1M?£e
 dB Bandwidth 38.237 MHz* v

99% BANDWIDTH, Chain 2 HIGH CH
¢ Agilent 14:49:41 Jan 4, 2013 R T | Measure
l |

Ch Freq 531 GHz Trig  Free hWeas Off

Oceupied Bandwidth Averages: 100 I |

Channel Paower

Ref 20 dBm Atten 10 (B
#Samp (l I I Occupied By

1. ‘ ACP

WUt Carrier
Center 5.310 0 GHz Span 60 MHz Power
#Res BW 620 kHz VBW 1.8 MHz #Sweep 100 ms (601 pts)

dB

- - Fower Stat
Occupied Bandwidth Occ BW % Pwr  99.00 % CCDF
I

36.1699 MHz xdB 2600 dB

Transrit Freq Errar -58.983 kHz 1M?£e
 dB Bandwidth 38.201 MHz* o
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.35.3. OUTPUT AVERAGE POWER AND PSD

LIMITS

FCC §15.407 (a) (2)

For the band 5.25-5.35 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the maximum power spectral density shall not exceed
11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

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

Chain 0 | Chain 1 | Chain 2 | Uncorrelated Chains
Antenna | Antenna | Antenna Directional
Gain Gain Gain Gain
(dBi) (dBi) (dBi) (dBi)
3.40 1.60 2.30 2.50
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521
RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5270 39.17 (36.1714 2.50
High 5310 39.33 | 36.1699 2.50
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PSD
Power | Power EIRP Limit PSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) [ (@@Bm)| (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)| 0.00

Output Power Results

Channel | Frequency [ Chain O [Chain 1| Chain 2 Total |Power| Power
Meas Meas Meas Corr'd | Limit [ Margin
Power | Power Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) (dB)
Low 5270 16.00 16.30 16.10 20.91 | 24.00 -3.09
High 5310 14.50 14.80 14.65 19.42 | 24.00 | -4.58
PSD Results
Channel | Frequency | Chain 0 |Chain 1| Chain 2 Total PSD PSD
Meas Meas Meas Corr'd | Limit [ Margin
PSD PSD PSD PSD
(MHz) (dBm) [ (dBm) (dBm) (dBm) | (dBm) (dB)
Low 5270 4.78 4.75 4.65 9.50 11.00 -1.50
High 5310 4.99 4.66 4.16 9.39 11.00 -1.61
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE

: NOVEMBER 16, 2015

OUTPUT POWER AND PSD, Chain 0

OUTPUT POWER AND PSD, Chain 0 LOW CH

Ref 20 dBm Attt 10 48 SWT 20 ms

bat 3z

1

M\_\M

Center 5.27 GHz Span 60 MH=z

Date: 2.JAN.2003 02:14:27

OUTPUT POWER AND PSD, Chain 0 HIGH C

@ RBW 1 MHz Marker 1 [T1
J 3 VBW 3 MHz 4.99 db:
5.304900000 GHz

Ref 20 dBm Att 10 4B SWT 20 ms

20 Offpet 32

-/(M\‘\M

Center 5.31 GHz Span G0 MHzZ

Date: Z.JAN.Z003 02:17:2¢
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE

: NOVEMBER 16, 2015

OUTPUT POWER AND PSD, Chain 1

OUTPUT POWER AND PSD, Chain 1 LOW CH

® ! e
Ja 3 4.75 dBm

Ref 20 dBm h T 5.274320000 GH=z

20 Offpet 32

Center 5.27 GHz Span 60 MHZ

Date: 2Z.JAN.Z2003 02:05:31

OUTPUT POWER AND PSD, Chain 1 HIGH CH

® RBW 1 MHz Marker 1 [T1
T: 3 02:4 VBW 3 MHz 4,66 B
5.305380000

Ref 20 dBm Attt 10 4B SWT 20 m=s

20 Offpet 32

iy

Center 5.31 GHz Span 60 MH=z

Date; 2.JAN.2003 02:41:33
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REPORT NO: 15U21850-E32V1 DATE
FCC ID: BCGA1521

: NOVEMBER 16, 2015

OUTPUT POWER AND PSD, Chain 2

OUTPUT POWER AND PSD, Chain 2 LOW CH
@ ... e e

Ref 20 dBm “Rtt 10 dB SWT 20 m=z

20 oOffpet 32

1

Ay

Center 5.27 GH=z Span 60 MHAz

Date: Z.JAN.2003 02:09:21

OUTPUT POWER AND PSD, Chain 2 HIGH CH
® 02Z.Jan 03 05:43 V ﬁ";!__‘:

Ref 20 dBm Att 10 dB

20 Offpet 32

Center 5.31 GHz Span 60 MHz

Date: 2.JAN.Z2003 05:43:59
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.35.4. TPC POWER

LIMITS

FCC §15.407 (h) (1)

Transmit power control (TPC). U-NII devices operating in the 5.25-5.35 GHz band and the
5.47-5.725 GHz band shall employ a TPC mechanism. The U-NII device is required to have the
capability to operate at least 6 dB below the mean EIRP value of 30 dBm. A TPC mechanism is
not required for systems with an e.i.r.p. of less than 500 mWw.

RESULTS

The maximum EIRP is less than 500 mW; therefore, TPC is not required.
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.36. 802.11ac VHT80 1X MODE IN THE 5.3 GHz BAND

8.36.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Mid 5290 82.33
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REPORT NO: 15U21850-E32V1

FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

26 dB BANDWIDTH

BANDWIDTH LOW CH
i Agilent 11:35.18 Jan 11,2013

R T

Freg/Channel

Ref 20 dBm

Atten 10 (B

A Mkrl 8233 MHz
0.16 dB

#Peak

dB
DI

Center Freq
5.29000000 GHz
Start Freq
5.24000000 GHz
> Stop Freqg
534000000 GHz

4.7
dBm

LgAv

CF Step
10.0000000 MHz

Auto Ian

V1 s2
S3 FC

off):

FTun

Swp

Center 5.290 00 GHz
#Res BW 910 kHz

#VBW 2.7 MHz

Span 100 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.36.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Mid 5290 75.5201
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

99% BANDWIDTH

99% BANDWIDTH, MID CH

e Agilent 11:34:09 Jan 11, 2013

R T

| hWeasure |

Ch Freg
Occupied Bandwidth

5.29 GHz

Free

Trig

Averages: 100 I

Meas Off

Ref 20 dBm

Atten 10 (B

#Samp)

|
@

Channel Power
| Occupied BW

dB

Center 5.290 00 GHz
#Res BW 1 MHz

VBW 3 MHz

Span 100 MHz

‘ ACF

WUt Carrier
FPowier

#Sweep 100 ms (601 pts)

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth
75.5201 MHz

-101.397 kHz
79.004 MHz"

Occ BYW % Puwr
¥ dB

99.00 %
-26.00 dB

Power Stat
CCDF

Mare
1of2
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.36.3. OUTPUT AVERAGE POWER AND PSD

LIMITS

FCC §15.407 (a) (2)

For the band 5.25-5.35 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the maximum power spectral density shall not exceed
11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521
RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Mid 5290 82.33 |[75.5201 3.40
Limits
Channel | Frequency | FCC IC IC Power FCC IC PSD
Power | Power EIRP Limit PSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Mid 5290 24.00 24.00 30.00 24.00 11.00 11.00 11.00

Duty Cycle CF (dB)| 0.10 | |

Output Power Results

Channel | Frequency | Chain 1| Total Power Power
Meas | Corr'd Limit Margin

Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Mid 5290 13.50 13.50 24.00 -10.50

PSD Results

Channel | Frequency | Chain 1 | Total PSD PSD
Meas | Corr'd Limit Margin

PSD PSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Mid 5290 -3.386 | -3.286 11.00 -14.29
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

OUTPUT POWER AND PSD, Chain 1

OUTPUT POWER AND PSD, Chain 1 MID CH

- Agilent 10:39:41 Mar 25,2013 R_T |Freg/Channel

Mkr1 5.277 8 GHz Cortor F

Ref 10 dBm #htten 10 dB -3.386 dBm enter Freq

£hvg | £.29000000 GHz
Log

Start Freq

£.23000000 GHz

Y Stop Freq

5.35000000 GHz

CF Step
12.0000000 MHz
Auto Man|

w1 s2 Freq Offset
53 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp On Ctf

Center 5.290 0 GHz Span 120 MHz |
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.36.4. TPC POWER

LIMITS

FCC §15.407 (h) (1)

Transmit power control (TPC). U-NII devices operating in the 5.25-5.35 GHz band and the
5.47-5.725 GHz band shall employ a TPC mechanism. The U-NII device is required to have the
capability to operate at least 6 dB below the mean EIRP value of 30 dBm. A TPC mechanism is
not required for systems with an e.i.r.p. of less than 500 mWw.

RESULTS

The maximum EIRP is less than 500 mW; therefore, TPC is not required.
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.37. 802.11ac VHT80 CDD 2TX MODE IN THE 5.3 GHz BAND

8.37.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW
Chain 0 | Chain1
(MHz) (MHz) (MHz)
Mid 5290 82.80 82.80
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH
- Agilent 18:51:33 Mar 11, 2013 R T |Freg/Channel

4 Mkl B2.8 MHz Corter F

Ref 20 dBm Atten 10 dB 0.44 dB enter Freq

#Peak 5.28000000 GHz
Log

Start Freq

5.23000000 GHz

- Stop Freq

5.35000000 GHz

dBm | ]l CF Step

(i)l 12.0000000 MHz
LgAv Auto Ilan|

V1 s2 Freq Offset
S3 FC 0.00000000 Hz

aff): :
ETun Signal Track
Swp On Ctf

Center 5.290 0 GHz Span 120 MHz |
#Res BW 910 kHz #WBW 2.7 MHz #Sweep 100 ms (601 pts)
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: N

OVEMBER 16, 2015

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH
s Agilent 19.06:15 Mar 11,2013

R T

Freg/Channel

Ref 20 dBm Atten 10 (B

A Mkrl 82.8 MHz
0.24 dB

#Peak

dB
DI

Center Freq
5.29000000 GHz
Start Freq
5.23000000 GHz
Stop Freqg
5.35000000 GHz

20.0
dBm

LgAv

CF Step
12.0000000 MHz

Auto Ian

V1 s2
S3 FC

off):
FTun

Swp

Center 5.290 0 GHz

Span 120 MHz

#Res BW 1.1 MHz #VBW 3 MHz #Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.37.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

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

Mid 5290 70.5030| 75.5521
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REPORT NO: 15U21850-E32V1

FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 MID CH

e Agilent 18:48:55 Mar 11,2013

R T | Weasure |

Ch Freg

Occupied Bandwidth

5.29 GHz

Trig

Free

Averages: 100

Meas Off

Ref 20 dBm

Atten

10 dB

#Samp)

.
W

Channel Power

Occupied BW

dB

Center 5.290 0 GHz
#Res BW 1.2 MHz

Span 120 MHz

VBW 4 MHz #Sweep 100 ms {601

ACF

WUt Carrier
FPowier

pts

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth
75.5030 MHz

Occ BYW % Puwr
¥ dB

-136.378 kHz
79.146 MHz"

93,
-26.00 dB

0o %

Power Stat
CCDF

Mare
1of2
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 MID CH

@ Agilent 19:00:54 Mar 11, 2013

R T

| hWeasure |

Ch Freg
Occupied Bandwidth

5.29 GHz

Trig  Free

Meas Off

Averages: 100 I |

Ref 20 dBm

Atten 10 (B

#Samp)

Log

10

Channel Power
| Occupied BW

dB/

Offst

38.1

dB

Center 5.290 0 GHz
#Res BW 1.2 MHz

VBW 4 MHz

Span 120 MHz

‘ ACF

WUt Carrier
FPowier

#Sweep 100 ms (601 pts)

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth
75.5521 MHz

-102.543 kHz
79.126 MHz"

Occ BYW % Puwr
¥ dB

99.00 %
-26.00 dB

Power Stat
CCDF

Mare
1of2
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

8.37.3.

LIMITS

FCC §15.407 (a) (2)

OUTPUT AVERAGE POWER AND PSD

For the band 5.25-5.35 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the maximum power spectral density shall not exceed
11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

For output power, the two chains are considered 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)
3.40 2.30 2.88

For PSD, the two chains are considered 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)
3.40 2.30 5.88
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REPORT NO: 15U21850-E32V1
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DATE: NOVEMBER 16, 2015

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Correlated |Uncorrelated
26 dB 99% Directional | Directional
BW BW Gain Gain
(MHz) (MHz) (MHz) (dBi) (dBi)
Mid 5290 82.80 |[70.5030 5.88 2.88
Limits
Channel | Frequency | FCC IC IC Power FCC IC PSD
Power | Power EIRP Limit PSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) | (dBm) | (dBm)
Mid 5290 24.00 24.00 30.00 24.00 11.00 11.00 11.00
Duty Cycle CF (dB)| 0.09 |
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)
Mid 5290 13.10 13.00 16.06 24.00 -7.94
PSD Results
Channel | Frequency | Chain 0 |Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Mid 5290 -3.431 | -4.073 -0.64 11.00 -11.64

Page 389 of 921

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

TEL: (510) 771-1000

FORM NO: CCSUP4701H

FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

OUTPUT POWER AND PSD, Chain 0

OUTPUT POWER AND PSD, Chain 0 MID CH

- Agilent 03:33:25 Mar 12,2013 R_T |Freg/Channel

Mkr1 5.279 0 GHz Contor F

enter Freq

5::{10 dBm Atten 10 dB SA3TdBm || - ononono Gz
#Avg

Log

Start Freq

£.23000000 GHz

. Stop Freqg

5.35000000 GHz

CF Step
12.0000000 MHz
Auto Man|

w1 s2 Freq Offset
53 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp On Ctf

Center 5.290 0 GHz Span 120 MHz |
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

OUTPUT POWER AND PSD, Chain 1

OUTPUT POWER AND PSD, Chain 1 MID CH

- Agilent 03:30:09 Mar 12,2013 R_T |Freg/Channel

Mkr1 5.300 8 GHz Contor F

enter Freq

5::{10 dBm Atten 10 dB 4073 dBm_ || . Sononono Ghz
#Avg

Log

Start Freq

£.23000000 GHz

. Stop Freqg

5.35000000 GHz

CF Step
12.0000000 MHz
Auto Man|

w1 s2 Freq Offset
53 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp On Ctf

Center 5.290 0 GHz Span 120 MHz |
#Res BW 1 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.37.4. TPC POWER

LIMITS

FCC §15.407 (h) (1)

Transmit power control (TPC). U-NII devices operating in the 5.25-5.35 GHz band and the
5.47-5.725 GHz band shall employ a TPC mechanism. The U-NII device is required to have the
capability to operate at least 6 dB below the mean EIRP value of 30 dBm. A TPC mechanism is
not required for systems with an e.i.r.p. of less than 500 mWw.

RESULTS

The maximum EIRP is less than 500 mW; therefore, TPC is not required.
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.38. 802.11ac VHT80 BF 2TX MODE IN THE 5.3 GHz BAND

Covered by testing 11ac VHT80 CDD 2TX mode, the power per chain used for 11ac VHT80
CDD 2TX mode is the same power per chain that will be used for 11ac VHT80 BF 2TX mode.
However, since BF is correlated and CDD is uncorrelated for output power, the section below
for output power using correlated AG for this BF mode shows it is still compliant.

8.38.1. OUTPUT AVERAGE POWER

LIMITS

FCC §15.407 (a) (2)

For the band 5.25-5.35 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the maximum power spectral density shall not exceed
11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

For output power, the two chains are considered 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)
3.40 2.30 5.88
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DATE: NOVEMBER 16, 2015

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Min Correlated
26 dB 99% Directional
BW BW Gain
(MHz) (MHz) (MHz) (dBi)
Mid 5290 82.80 [70.5030 5.88
Limits
Channel | Frequency | FCC IC IC Power
Power | Power EIRP Limit
Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm)
Mid 5290 24.00 24.00 30.00 24.00
| Duty cycle cF dB)| 0.09 | |
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)
Mid 5290 13.10 13.00 16.06 24.00 -7.94
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.39. 802.11ac VHT80 2TX STBC MODE IN THE 5.3 GHz BAND

Covered by testing 11ac VHT80 CDD 2TX mode, the power per chain used for 11ac VHT80
CDD 2TX mode is the same power per chain that will be used for 11ac VHT80 STBC 2TX
mode.
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

8.40. 802.11n HT80 CDD 3TX MODE IN THE 5.3 GHz BAND

8.40.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW |26 dB BW
Chain 0 | Chain1 | Chain2
(MHz) (MHz) (MHz) (MHz)
Mid 5290 82.83 82.33 82.00
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 MID CH

- Agilent 11:07:44 Jan 11,2013 R_T |Freg/Channel

A& hikrl 8283 MHz Conter E

N enier Fred
Ref 20 dBm Atten 10 (B 0.94 dB £ 20000000 GHa
#Feak
Log I
10 Start Freq
dB/ £.24000000 GHz
(Hfst
324
dB Stop Freq
DI y 5.34000000 GHz

148
dBm CF Step
10.0000000 MHz

LgAv At an|

vl s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
ETun Signal Track
Swp On Off

Center 5.290 00 GHz Span 100 MHz |
#Res BW 910 kHz #VBW 3 MHz #Sweep 100 ms (601 pts)
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REPORT NO: 15U21850-E32V1 DATE: NOVEMBER 16, 2015
FCC ID: BCGA1521

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 MID CH
- Agilent 11:35:16 Jan 11, 2013 R T |Freg/Channel

& Mkl 8233 MHz Corter F
Ref 20 dBm Atten 10 dB 0.16 dB enter Freq
#Peak £.23000000 GHz
B R I Star‘[Freq
£.24000000 GHz
Stop Freq
® 534000000 GHz

dBm CF Step
10.0000000 MHz
LgAv At an|

vl s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
ETun Signal Track
Swp On Off

Center 5.290 00 GHz Span 100 MHz
#Res BW 910 kHz #WBW 2.7 MHz #Sweep 100 ms (601 pts)
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26 dB BANDWIDTH, Chain 2

26 dB BANDWIDTH, Chain 2 MID CH
e Agilent 11:03:14 Jan 11, 2013 R T |Freg/Channel

& Mkrl 5200 MHz Corter F
Ref 20 dBm Atten 10 dB 0.88 dB enter Freq
#Peak 5.28000000 GHz
A I Start Freq
5.24000000 GHz
b Stop Freq
5.34000000 GHz

dBm CF Step
10.0000000 MHz
LgAv At an|

vl s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
ETun Signal Track
Swp On Off

Center 5.290 00 GHz Span 100 MHz
#Res BW 820 kHz #WBW 2.4 MHz #Sweep 100 ms (601 pts)
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REPORT NO: 15U21850-E32V1
FCC ID: BCGA1521

DATE: NOVEMBER 16, 2015

8.40.2.

LIMITS

None; for reporting purposes only.

99% BANDWIDTH

RESULTS
Channel|Frequency| 99% BW 99% BW 99% BW
Chain 0 Chain 1 Chain 2
(MHz) (MHz) (MHz) (MHz)
Mid 5290 75.5456 75.5201 75.5049
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