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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: 3X3 MIMO BASE STATION

MODEL: Al1521

SERIAL NUMBER: C86KXE50F9H6(conducted); C86K5031FGCR (radiated)
DATE TESTED: OCTOBER 09, 2015 -DECEMBER 08, 2015

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/Fall 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:
NMCXXM UGN M
MENGISTU MEKURIA ERIC YU
SENIOR ENGINEER EMC LAB 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 v01, ANSI C63.10-2013.

3. FACILITIES AND ACCREDITATION

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

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

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

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full scope of
accreditation can be viewed at http://ts.nist.qov/standards/scopes/2000650.htm.
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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 +4.94 dB
Radiated Disturbance, 1 to 6 GHz + 3.86 dB
Radiated Disturbance, 6 to 18 GHz +4.23 dB
Radiated Disturbance, 18 to 26 GHz +5.30 dB
Radiated Disturbance, 26 to 40 GHz +5.23 dB

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

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

5.2. DESCRIPTION OF CLASS Il PERMISSIVE CHANGE

Upgrade EUT to 5.8GHz band new rule per KDB 789033 D02, v01 and upgrade 5.3GHz/5.6GHz band
new rule per KDB 905462 D02 v01r02.

5.3. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
5745 - 5825 802.11a Covered by 802.11n HT20 SISO
5745 - 5825 802.11a 2TXCDD Covered by 802.11n HT20 2TX CDD
5745 - 5825 802.11a 3TX CDD Covered by 802.11n HT20 3TX CDD
5745 - 5825 802.11n HT20 SISO 19.30 85.11
5745 - 5825 802.11n HT20 CDD 2TX 21.06 127.64
5745 - 5825 802.11n HT20 STBC/SDM 2TX Covered by 802.11n HT20 2TX CDD
5745 - 5825 802.11n HT20 BF 2TX 19.25 84.14
5745 - 5825 802.11n HT20 CDD 3TX 20.66 116.41
5745 - 5825 802.11n HT20 STBC/SDM 3TX Covered by 802.11n HT20 3TX CDD
5745 - 5825 802.11n HT20 BF 3TX 19.99 99.77
5755 - 5795 802.11n HT40 SISO 19.20 83.18
5755 - 5795 802.11n HT40 CDD 2TX 21.00 125.89
5755 - 5795 802.11n HT40 STBC/SDM 2TX Covered by 802.11n HT40 2TX CDD
5755 - 5795 802.11n HT40 BF 2TX 20.22 105.20
5755 - 5795 802.11n HT40 CDD 3TX 21.07 127.94
5755 - 5795 802.11n HT40 STBC/SDM 3TX Covered by 802.11n HT40 3TX CDD
5755 - 5795 802.11n HT40 BF 3TX 19.99 99.77
5775 802.11ac VHT80 SISO 15.50 35.48
5775 802.11ac VHT80 CDD 2TX 18.00 63.10
5775 802.11ac VHT80 STBC/SDM 2TX Covered by 802.11ac HT80 2TX CDD
5775 802.11ac VHT80 BF 2TX 14.74 29.79
5775 802.11ac VHT80 CDD 3TX 18.61 72.61
5775 802.11ac VHT80 STBC/SDM 3TX Covered by 802.11ac HT80 3TX CDD
5775 802.11ac VHT80 BF 3TX 15.38 34.51
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54. DESCRIPTION OF AVAILABLE ANTENNAS
Band Chain O Chain 1 Chain 2 Uncorrelated Chains
Antenna Antenna Antenna Directional
Gain Gain Gain Gain
(GHz) (dBi) (dBi) (dBi) (dBi)
5.8 2.70 1.90 4.40 3.13
Band Chain O Chain 1 Chain 2 Correlated Chains
Antenna Antenna Antenna Directional
Gain Gain Gain Gain
(GHz) (dBi) (dBi) (dBi) (dBi)
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

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

The fundamental of the EUT was investigated in three orthogonal orientations X (Flatbed), Y
(Landscape), Z (Portrait), it was determined that Y (Landscapre) was worst-case orientations.
Therefore, all final radiated testing was performed with the EUT in Y (Landscapre) orientation.

Worst-case data rates as provided by the client were:

802.11a mode: 6 Mbps
802.11n HT20 mode: MCSO
802.11n HT40 mode: MCSO
802.11ac VHT20 mode: MCSO
802.11ac VHT40 mode: MCSO
802.11ac VHT80 mode: MCSO

802.11ac VHT20 and VHT40 mode are different from 802.11nHT20 and HT40 only in control
messages and have the same power settings.

Baseline testing was performed on the two variants to determine the worst case on all conducted
power and radiated emissions.

For simultaneous transmission of multiple channels from the same antenna in BT/BLE and WLAN 5
GHz bands. Baseline testing was performed on various configurations to determine the worst case on
radiated emissions.

The following configuration was investigated on AC line conducted test.

Configuration Descriptions
1 EUT powered by AC adapter
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5.7. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop Apple MacBook Pro C02FD1TDDF8V N/A
Laptop AC/DC adapter Apple A1172 MV7211FJAX4XA N/A
EUT AC adapter Apple N/A A3 258 125V N/A

I/O CABLES (CONDUCTED TEST)

1 Antenna 1 SMA Un-Shielded 0.2 To spectrum Analyzer
2 |Ethernet cable 1 RJ45 Un-Shielded 1 EUT to Laptop

3 AC 1 2P Un-shielded 1.8 N/A

4 AC/DC 1 AC Shielded 3 N/A

I/O CABLES (RADIATED BELOW/ABOVE 1 GHZ)

3 AC 1 2P Un-shielded 1.8 N/A

I/O CABLES (AC LINE CONDUCTED: AC ADAPTER)

1 AC 1 2P Un-shielded 1.8 N/A
2 Antenna 1 SMA Un-Shielded 0.2 N/A
3 AC/DC 1 AC Shielded 1 N/A
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TEST SETUP - CONDUCTED TESTS

The EUT was tested connected to a host Laptop via ethernet cable and spectrum analyzer to antenna
port. Test software exercised the EUT.

SETUP DIAGRAM

Spectrum
Analyzer

AC Adapter

3
AcC/DC Adapter

AC Source
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TEST SETUP- RADIATED-BELOW / ABOVE 1 GHZ

The EUT was tested battery powered. Test software exercised the EUT.

SETUP DIAGRAM

Antenna/Amp

([ EUT

Spectrum Analyzer

AC Adapter

AC Source
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TEST SETUP- AC LINE CONDUCTED: LAPTOP CONFIGURATION

The EUT was powered by AC adapter. Test software exercised the EUT.

SETUP DIAGRAM

EMI Receiver

AC Adapter

AC/DC Adapter

AC Source/ LISN Conducted Test
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6. TEST AND MEASUREMENT EQUIPMENT

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

Test Equipment List

Description Manufacturer Model Asset Cal Due
Antenna, Horn 1-18GHz ETS Lindgren 3117 00143448 2/10/2016
Antenna, Broadband Hybrid, .
Sunol Sciences B3 A022813-2 3/5/2016
30MHz to 2000MHz
. . AFS42-00101800-
Amplifier, 1- 18GHz Miteq 1782158 1/26/2016
25-5-42
Amplifier, 10KHz to 1GHz,
Sonoma 310N 323562 5/7/2016
32dB
Spectrum Analyzer, PXA, 3Hz .
Keysight N9030A MY52350675 | 11/12/2015
to 44GHz
Antenna, Horn 1-18GHz ETS Lindgren 3117 00143449 2/10/2016
Antenna, Broadband Hybrid, .
Sunol Sciences B3 A022813-1 1/14/2016
30MHz to 2000MHz
Amplifier, 10KHz to 1GHz,
Sonoma 310N 323561 6/8/2016
32dB
Spectrum Analyzer, PXA, 3Hz .
Keysight N9030A MY54490254 | 12/10/2015
to 44GHz
Power Sensor, P - series, .
. Keysight N1921A MY55200002 3/6/2016
50MHz to 18GHz, Wideband
Power Sensor, P - series, .
. Keysight N1921A MY55200004 5/6/2016
50MHz to 18GHz, Wideband
Antenna, Horn 18 to 26.5GHz ARA MWH-1826 1049 12/17/2015
Horn Antenna, 40GHz ARA MWH-2640/B 1029 7/28/2016
Spectrum Analyzer, 40 GHz Agilent 8564E 3943A01643 8/6/2016
Amplifier, 1 to 26.5GHz, .
P . L. Keysight 8449B 3008A04710 6/29/2016
23.5dB Gain minimum
Amplifier, 26 - 40GHz Miteq NSP4000-SP2 924343 4/7/2016
AC Line Conducted
EMI Test Receiver 9Khz-7GHz | Rohde & Schwarz ESCI7 100773 8/7/2016
LISN for Conducted Emissions
CISPR-16 FCC 50/250-25-2 114 1/16/2016
Power Cable, Line Conducted
Emissions ANSI 63.4 UL PG1 N/A 7/28/2016
UL SOFTWARE
*Radiated Software UL UL EMC Ver 9.5, July 22, 2014
*Conducted Software UL UL EMC Ver 2.2, March 31, 2015
*AC Line Conducted Software UL UL EMC Ver 9.5, April 3, 2015

Note: * indicates automation software version used in the compliance certification testing
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7. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS
7.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 789033 Zero-Span Spectrum Analyzer Method.

RESULTS
Mode ON Time| Period | Duty Cycle Duty Duty Cycle 1/B
X Cycle Correction |Minimum VBW
B (msec) | (msec) | (linear) (%) Factor (dB) (kHz)
802.11a 1TX 2.064 2.082 0.991 99.14% 0.00 0.010
802.11n HT20 1TX 1.920 1.935 0.992 99.22% 0.00 0.010
802.11n HT20 2TX CDD 1.920 1.935 0.992 99.22% 0.00 0.010
802.11n HT20 2TX STBC 1.920 1.938 0.991 99.07% 0.00 0.010
802.11n HT20 2TX BF 3.829 3.941 0.972 97.16% 0.13 0.261
802.11n HT20 3TX CDD 1.920 1.938 0.991 99.07% 0.00 0.010
802.11n HT20 3TX STBC 1.919 1.936 0.991 99.12% 0.00 0.010
802.11n HT20 3TX BF 3.832 3.936 0.974 97.36% 0.12 0.261
802.11n HT40 1TX 0.944 0.960 0.983 98.33% 0.00 0.010
802.11n HT40 2TX CDD 0.944 0.962 0.981 98.13% 0.00 0.010
802.11n HT40 2TX STBC 0.944 0.960 0.983 98.33% 0.00 0.010
802.11n HT40 2TX BF 4.570 4.700 0.972 97.23% 0.12 0.219
802.11n HT40 3TX CDD 0.942 0.958 0.983 98.33% 0.00 0.010
802.11n HT40 3TX STBC 0.944 0.960 0.983 98.33% 0.00 0.010
802.11n HT40 3TX BF 4.592 4.712 0.975 97.45% 0.11 0.218
802.11ac VHT80 1TX 0.599 0.616 0.972 97.24% 0.12 1.669
802.11ac VHT80 2TX CDD 0.600 0.616 0.974 97.40% 0.11 1.667
802.11ac VHT80 2TX STBC 0.599 0.616 0.972 97.24% 0.12 1.669
*802.11ac VHT80 2TX BF 5.100 5.470 0.932 93.24% 0.30 0.196
802.11ac VHT80 3TX CDD 0.460 0.478 0.962 96.23% 0.17 2.174
802.11ac VHT80 3TX STBC 0.460 0.478 0.962 96.17% 0.17 2.176
*802.11ac VHT80 3TX BF 5.060 5.390 0.939 93.88% 0.27 0.198

*802.11ac VHT80 2TX BF and *802.11ac VHT80 3TX BF were measured as worst case scenario.
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DUTY CYCLE PLOTS

DUTY CYCLE 802.11a 1TX MODE
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DUTY CYCLE 802.11n HT20 2TX CDD MODE

Agilent Spectrum Analyzer - Swept SA
i RL RF S0e Do

SEMSE!INT]

ALIGN AUTO 09:33:55PM Oct 21, 2015
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DUTY CYCLE 802.11n HT20 2TX STBC MODE

Agilent Spectrum Analyzer - Swept SA

ALIGN AUTO 10:00:37 PM Oct 21, 2015
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DUTY CYCLE 802.11n HT20 2TX BF MODE
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DUTY CYCLE 802.11n HT20 3TX CDD MODE
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DUTY CYCLE 802.11n HT20 3TX STBC MODE

Agilent Spectrum Analyzer - Swept SA
il RL RF S0 Q o 8 ALIGN AUTO 10:26:58PM Oct 21, 2015
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DUTY CYCLE 802.11n HT20 3TX BF MODE
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DUTY CYCLE 802.11n HT40 1TX MODE

Agilent Spectrum Analyzer - Swept SA
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DUTY CYCLE 802.11n HT40 2TX CDD MODE
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DUTY CYCLE 802.11n HT40 2TX STBC MODE

Agilent Spectrum Analyzer - Swept SA
il RL

ALIGH AUTO

09:56:34 PM Oct 21, 2015
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DUTY CYCLE 802.11n HT40 2TX BF MODE
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REPORT NO: 15U21850-E12V1
FCC ID: BCGA1521

DATE: DECEMBER 08, 2015

DUTY CYCLE 802.11n HT40 3TX CDD MODE

Agilent Spectrum Analyzer - Swept SA

RL RFE S0e Do SEMSE!INT] ALIGN AUTO 09153144 PMOCt 21, 2015
[ | #Avg Type: RMS TRACE[[ -5 5 6 Frequency
PNO: Fast —+— 1rig: Free Run T
IFGain:Low #Atten: 30 dB oer|P
Auto Tune|
Ref Offset 11.3 dB
1L%gBIdiv Ref 30.00 dBm
| ' |
20 0 haprviver i >v<_L __.._.J_._ et erapkrherd _.._|._ <<§ - _J TRRTETH Center Freq
120 il 5795000000 GHz
000
-10.0
StartFreq
20 5795000000 GHz
-30.0
-40.0
o Stop Freq|
5.795000000 GHz
-60.0
Center 5.795000000 GHz Span 0 Hz CF Step
Res BW & MHz #VBW 50 MHz Sweep 2.000 ms (1001 pts) 8.000000 MHz
G Auto Man
1 9420 us (A 376 dB
2 F 5600 us 15.34 dBm
3l A4 9580 us (A} 086 dB Freq Offset|
4 F 550.0 us 15.34 dBm 0 Hz
5
6
7
8
9
10
11 v
< >
IMSG STATUS

DUTY CYCLE 802.11n HT40 3TX STBC MODE

Agilent Spectrum Analyzer - Swept SA

ALIGN AUTO 10:41:45PM Oct 21, 2015

PNO: Fast _,_.l Trig: Free Run

FGain:Low #Atten: 30 dB

#Avg Type: RMS 3456

Frequency

Ref Offset 11.3 dB

10 dBidiv__ Ref 30.00 dBm
Log

Auto Tune

N
100

20.0 Wi ,,,,,,,,,,,,L, SRS

0.00

5.795000000 GHz

CenterFreq|

-10.0

-200

-30.0

-40.0

5.795000000 GHz

StartFreq

-S00

B00

5.795000000 GHz

Stop Freq|

Center 5.795000000 GHz
Res BW 8 MHz

nE.

OO~ RGO AN

#VBW 50 MHz

9440 s (4)
4368 us
9600 us (A)
4368 us

Span 0 Hz
Sweep 1.600 ms (1001 pts)

[Auto

CF Step|
8.000000 MHz|
Man|

Freq Offset|
0 HZ|
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REPORT NO: 15U21850-E12V1 DATE: DECEMBER 08, 2015
FCC ID: BCGA1521

DUTY CYCLE 802.11n HT40 3TX BF MODE

B Keysight Spectrum Analyzer - Swept SA o[ ]
RL | RF [s0Q bC | | [ SENSE:INT] [ ALIGN AUTO  [04:28:24 AM Nov21, 2015
#Avg Type: RMS TRACE[TT 355 6 Frequency

PNO: Fast —— 1rig: FreeRun TY ‘
IFGain:Low #Atten: 30 dB DET|P

Auto Tune|
Ref Offset 11.3 dB

10 defdiv_ Ref 30.00 dBm
Log |
@8y | 1 Center Freq|
100 5.755000000 GHz

000

-0a

StartFreq
200 5.755000000 GHz|
200

-40.0
Stop Freq|
6.765000000 GHz|

500

0.0

Center 5.755000000 GHz Span 0 Hz CF Step)|
Res BW 8 MHz #VBW 50 MHz Sweep 8.000 ms (1001 pts) 8.000000 MHz|
[meR[moDETRCIScLl x| v ] UNCTION Wi UN U Auto Man
1 A2 t (A 4.592 ms (A)
2 F t 2120 ms .
3 A4 t (A) 4.712ms (A) Freq Offset
4 F t 2.120 ms 0 Hz|

DUTY CYCLE 802.11ac VHT80 1TX MODE

Agilent Spectrum Analyzer - Swept SA
U RL RF S0Q  DC SENSE:INT] ALIGN AUTO 06:47:37PM Oct 20, 2015
Avg Type: Log-Pwr TRACETT2 54 5 6 Frequency

PNO: Fast —— Trig: Free Run v
IFGain:Low #Atten: 10 dB DETF PPFFP

Auto Tune

10 dBidiv._ Ref 100.00 dBpV
Log

o0 . . CenterFreq|
00 5.775000000 GHz|

o0

BD.O

StartFreq
5.775000000 GHz|

a0.0
400

300
200 Stop Freq
5.775000000 GHz|

1n.0

Center 5.775000000 GHz Span 0 Hz CF Ste
Res BW 8 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts) 8.000000 MH‘:

[Auto Man|

599.0 us (A)
2470us

6160us (4) B Freq Offset|
2470us 0 Hz|
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REPORT NO: 15U21850-E12V1 DATE: DECEMBER 08, 2015
FCC ID: BCGA1521

DUTY CYCLE 802.11ac VHT80 2TX CDD MODE

Agilent Spectrum Analyzer - Swept SA
il RL RF S0R DO SEMSE!INT] ALIGN AUTO 10:06:02PM Oct 21, 2015

[ | #Avg Type: RMS TRACE[T -5 5 6 Frequency
PNO: Fast —+— 1rig: Free Run T
IFGain:Low #Atten: 30 dB oer|P
Auto Tune|
Ref Offset 11.3 dB
10 dBidiv. Ref 30.00 dBm
Log | T ‘
200f T v T i T I T ) 1 CenterFreq|
10.0 5.775000000 GHz
000
-10.0
StartFreq
20 5775000000 GHz
-30.0
-40.0
o Stop Freq|
5.775000000 GHz
-60.0
Center 5.775000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts) 8.000000 MHz
[~ [ rocin [ rocony e A Pl Man
1 600.0 us (A) 584 dB
2 F 1770 us 11.31 dBm
3 A4 616.0 us (A) 0.50 dB Freq Offset|
4 F 1770 us 11.31 dBm 0 Hz
5
6
7
8
9
10
11 v
< >
IMSG STATUS

DUTY CYCLE 802.11ac VHT80 2TX STBC MODE

Agilent Spectrum Analyzer - Swept SA

ALIGN AUTO 10:08:33PM Oct 21, 2015
#Avg Type: RMS 3456 Frequency

PNO: Fast _>..| Trig: Free Run
IFGain:Low #Atten: 30 dB

Auto Tune
Ref Offset 11.3 dB
1L%;!B.rdiv Ref 30.00 dBm

200} ] v CenterFreq|
100 5.775000000 GHz|

0.00

-10.0

StartFreq

200 5.775000000 GHz

-30.0

-40.0

Stop Freq|
5.775000000 GHz|

-S00

B00

Center 5.775000000 GHz Span 0 Hz CF Step|
Res BW 8 MHz #/BW 50 MHz Sweep 1.000 ms (1001 pts) 8.000000 MHZ|

[Auto Man|

5990 us (4)
1590 us .
616.0 us (A) Freq Offset|
1590 us 0Hz

nE.

OO~ RGO AN
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REPORT NO: 15U21850-E12V1
FCC ID: BCGA1521

DATE: DECEMBER 08, 2015

DUTY CYCLE 802.11ac VHT80 2TX BF MODE

=T eesl]

BE Keysight Spectrum Analyzer - Swept SA
RL | RF [s0Q b |

| | SENSE:INT] | ALIGN AUTO

| 08:47:06 AM Nov 21, 2015

#Avg Type: RMS

PNO: Fast —=— 1rg: FreeRun
IFGain:Low #Atten: 30 dB

TRACE|

Frequency

Ref Offset 11.3 dB
1L%gBl'div Ref 30.00 dBm

Auto Tune|

200 }

100

000

-oao
-200

Center Freq
5.775000000 GHz

StartFreq|
5.775000000 GHz

-300

-00

500

600

Center 5.775000000 GHz
Res BW 8 MHz

t (4a)
t

t (A}
t

Span 0 Hz

#VBW 50 MHz Sweep 10.00 ms (1001 pts)

5.100 ms (A)
2330 ms
5470 ms (A)
2330 ms

Stop Freq|
5.775000000 GHz

Auto Man

CF Step
8.000000 MHz,

Freq Offset
0 Hz

DUTY CYCLE 802.11ac VHT80 3TX CDD MODE

Agilent Spectrum Analyzer - Swept SA

ALIGMAUTO

10:12:39PM Oct 21, 2015

‘ #Avg Type: RMS
PNO: Fast —— 1rig:Free Run

IFGain:Low #Atten: 30 dB

3456

Frequency

Ref Offset 11.3 dB
10 dEidiv__ Ref 30.00 dBm

Auto Tune

Log

0o} | |

100
000

-100

-200

-300

-40.0
500

600

CenterFreq|
5.775000000 GHz|

StartFreq
5.775000000 GHz|

Stop Freq|
5.775000000 GHz|

Center 5.775000000 GHz
Res BW 8 MHz

Span 0 Hz

#VBW 50 MHz Sweep 1.000 ms (1001 pts)

4600 us (A)
2770us
478.0 us (A)
2770us

IAuto Man

CF Step
8.000000 MHz

Freq Offset
0Hz
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REPORT NO: 15U21850-E12V1
FCC ID: BCGA1521

DATE: DECEMBER 08, 2015

DUTY CYCLE 802.11ac VHT80 3TX STBC MODE

Agilent Spectrum Analyzer - Swept SA
il RL RF S0 Q DC

ALIGH AUTO 10:33:08 P OCt 21, 2015

[Marker 3 A 477.883 ps

PNO: Fast ._,_‘l Trig: Free Run
#Atten: 30 dB

IFGain:Low

#Avg Type: RMS TRACE[1[2 345 6
T

Marker

DET‘P

Ref Offset 11.3 dB
Ref 30.00 dBm

10 dBldiv
Log

SelectMarker’

3

200 |

100
0.00

-0a

200

=300

-00
500

-B0.0

Center 5.775000000 GHz
Res BW & MHz

B
mkmg

RS- T F N SIS

Ao

=
@
o

#VBW 50 MHz

4595 s (A)
80.74 us
4779 s (4)
80.74 us

11.68 dBm

Span 0 Hz
Sweep 656.4 ps (1001 pts)

FUNC

FUNCTION

Properties»|

DUTY CYCLE 802.11ac VHT80 3TX BF MODE

BE Keysight Spectrum Analyzer - Swept SA&

[ =N

RL | RF [s0a

DC |

SENSE:INT] |

ALIGN AUTO  [05:42:38 AM Nov 21, 2015

[Marker 3 A 5.39000 ms

PNO: Fast —+— 1rig: FreeRun
#Atten: 30 dB

IFGain:Low

#Avg Type: RMS TRACE[(153 45 6

Marker

oeT|P

Ref Offset 11.3 dB
Ref 30.00 dBm

Select Man(erb

3

10 dBidiv
Log

200 !
i

100
000

-100
=200

-300

-40.0

500

600

Center 5.775000000 GHz
Res BW 8 MHz

RF] WODE] TC]

#VBW 50 MHz
=
5.060 ms (A)
860.0 us

5.390 ms (A)
860.0 us

Span 0 Hz
10.00 ms (1001 pts)

FUNC

FUNCTION

Properties»
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REPORT NO: 15U21850-E12V1 DATE: DECEMBER 08, 2015
FCC ID: BCGA1521

7.2. MEASUREMENT METHODS

26 dB Emission BW & 6 dB Emission BW: KDB 789033 D02 v01, Section C.

99% Occupied BW: KDB 789033 D02 v01, Section D.

Conducted Output Power: KDB 789033 D02 v01, Section E.3.b (Method PM-G).

Power Spectral Density: KDB 789033 D02 v01, Section F.

Unwanted emissions in restricted bands: KDB 789033 D02 v01, Sections G.3, G.4, G.5, and G.6.

Unwanted emissions in non-restricted bands: KDB 789033 D02 v01, Sections G.3, G.4, and G.5.
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REPORT NO: 15U21850-E12V1 DATE: DECEMBER 08, 2015
FCC ID: BCGA1521

8. ANTENNA PORT TEST RESULTS
8.1. 802.11a 1TX MODE IN THE 5.8 GHz BAND

NOTE: Covered by 802.11n HT20 1TX.

Page 31 of 604

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 15U21850-E12V1 DATE: DECEMBER 08, 2015
FCC ID: BCGA1521

8.2. 802.11n HT20 1TX MODE IN THE 5.8 GHz BAND

8.2.1. 6 dB BANDWIDTH

LIMITS

FCC §15.407 (e)

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

RESULTS
Channel | Frequency | 6 dB Bandwidth |Minimum Limit
(MHz) (MHz) (MHz)
Low 5745 17.82 0.5
Mid 5785 17.77 0.5
High 5825 17.60 0.5
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REPORT NO: 15U21850-E12V1
FCC ID: BCGA1521

DATE: DECEMBER 08, 2015

6 dB BANDWIDTH

6 dB BANDWIDTH, LOW CH

BE Keysight Spectrum Analyzer - APv3.5(082315)EY, Cond D

[N

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

[07:28:44 AMOct 17, 2015

S
[Center Freq 5.745000000 GHz

PNO: Wide —»—
IFGain:Low

#Avg Type: RMS

Trig: Free Run
#Atten: 20 dB

Ref Offset11.3 ¢dB

10dBidiv  Ref 20.00 dBm
Log

TRACE|

Frequency

Auto Tune

Center 5.74500 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

STATUS

Span 27.00 MHz

Sweep 1.000 ms (1001 pts)

CenterFreq|
5.745000000 GHz|

StartFreq
5.731500000 GHz|

Stop Freq|
5.758500000 GHz|

CF Step|
2.700000 MHz

JAuto Man|

Freq Offset|
0 Hz|

6 dB BANDWIDTH, MID CH

BE Keysight Spectrum Analyzer - APv3.5(082315)EY, Cond D

[E=N =

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

[07:40:45 AMOct 17, 2015

S
[Center Freq 5.785000000 GHz

PNO: Wide —»—
IFGain:Low

#Avg Type: RMS

Trig: Free Run
#Atten: 20 dB

Ref Offset11.3 dB

10dBidiv. Ref 20.00 dBm
Log

TRACE|

Frequency

Auto Tune

Center 5.78500 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

STATUS

Span 27.00 MHz

Sweep 1.000 ms (1001 pts)

CenterFreq|
5.785000000 GHz|

StartFreq
5.771500000 GHz|

Stop Freq|
5.798500000 GHz|

CF Step
2.700000 MHz

Auto Man

Freq Offset|
0 Hz|
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REPORT NO: 15U21850-E12V1 DATE: DECEMBER 08, 2015
FCC ID: BCGA1521

6 dB BANDWIDTH, HIGH CH

BN Keysight Spectrum Analyzer - APv3 5(092315),EV, Cond D [E=H[=m =
L RF [soe Dc [ | | SENSE:INT] | ALIGN AUTO _ [07:45:04 AMOct 17, 2015 F
[Center Freq 5.825000000 GHz #Avg Type: RMS TRACE[[ 53 45 6 requency
PNO: Wide —»— 1rig: FreeRun TYPE| MR
IFGain:Low #Atten: 20 dB pET|P PREP P
Auto Tune
Ref Offset 11.3 dB
10dBidiv. Ref 20.00 dBm
Log
Center Freq
04 5.825000000 GHz
0.0 >
>X< StartFreq|
o0 5.811500000 GHz
0 Stop Freq|
5.838500000 GHz
-30.0
CF Step
o I 2.700000 MHzZ
Auto Man
-50.0
Freq Offset|
-60.0
0 Hz|
-70.0
Center 5.82500 GHz Span 27.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
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REPORT NO: 15U21850-E12V1

DATE: DECEMBER 08, 2015
FCC ID: BCGA1521

8.2.2. 26 dB BANDWIDTH

LIMITS
None, for reporting purposes only

RESULTS
Channel | Frequency | 26 dB Bandwidth
(MHz) (MHz)
Low 5745 20.06
Mid 5785 19.95
High 5825 20.21
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REPORT NO: 15U21850-E12V1
FCC ID: BCGA1521

DATE: DECEMBER 08, 2015

26 dB BANDWIDTH

26 dB BANDWIDTH, LOW CH

BE Keysight Spectrum Analyzer - APv3.5(082315)EY, Cond D

[N

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

[07:28:17 AMOct 17, 2015

S
[Center Freq 5.745000000 GHz

PNO: Wide —»—
IFGain:Low

#Avg Type: RMS

Trig: Free Run
#Atten: 20 dB

Ref Offset11.3 ¢dB

10dBidiv  Ref 20.00 dBm
Log

TRACE|

Frequency

Auto Tune

Center 5.74500 GHz
#Res BW 200 kHz

MSG

#VBW 300 kHz

STATUS

Span 31.00 MHz

Sweep 1.000 ms (1001 pts)

CenterFreq|
5.745000000 GHz|

StartFreq
5.729500000 GHz|

Stop Freq|
5.760500000 GHz|

CF Step|
3.100000 MHz

JAuto Man|

Freq Offset|
0 Hz|

26 dB BANDWIDTH, MID CH

BE Keysight Spectrum Analyzer - APv3.5(082315)EY, Cond D

[E=N =

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

[07:40:17 AMOct 17, 2015

S
[Center Freq 5.785000000 GHz

PNO: Wide —»—
IFGain:Low

#Avg Type: RMS

Trig: Free Run
#Atten: 20 dB

Ref Offset11.3 dB

10dBidiv. Ref 20.00 dBm
Log

TRACE|

Frequency

Auto Tune

Center 5.78500 GHz
#Res BW 200 kHz

MSG

#VBW 300 kHz

STATUS

Span 30.00 MHz

Sweep 1.000 ms (1001 pts)

CenterFreq|
5.785000000 GHz|

StartFreq
5.770000000 GHz|

Stop Freq|
5.800000000 GHz|

CF Step
3.000000 MHZz

Auto Man

Freq Offset|
0 Hz|
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REPORT NO: 15U21850-E12V1 DATE: DECEMBER 08, 2015
FCC ID: BCGA1521

26 dB BANDWIDTH, HIGH CH

BN Keysight Spectrum Analyzer - APv3 5(092315),EV, Cond D [E=H[=m =
L RF [soe Dc [ | | SENSE:INT] | ALIGN AUTO  [07:44:36 AM Oct 17, 2015 F
[Center Freq 5.825000000 GHz #Avg Type: RMS TRACE[[ 53 45 6 requency
PNO: Wide —»— 1rig: FreeRun TYPE| MR
IFGain:Low #Atten: 20 dB pET|P PREP P
Auto Tune
Ref Offset 11.3 dB
10dBidiv. Ref 20.00 dBm
Log
Center Freq
04 5.825000000 GHz
0.0
StartFreq|
o0 5.809500000 GHz
0 >>/\< > Stop Freq|
5.840500000 GHz
-30.0
CF Step
o 3100000 MHzZ
Auto Man
-50.0
Freq Offset|
-60.0
0 Hz|
-70.0
Center 5.82500 GHz Span 31.00 MHz
#Res BW 200 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
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REPORT NO: 15U21850-E12V1 DATE: DECEMBER 08, 2015
FCC ID: BCGA1521

8.2.3. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Frequency [ 99% Bandwidth
(MHz) (MHz)
5745 17.775
5785 17.725
5825 17.872
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REPORT NO: 15U21850-E12V1
FCC ID: BCGA1521

DATE: DECEMBER 08, 2015

99% BANDWIDTH

BANDWIDTH, LOW CH

BE Keysight Spectrum Analyzer - APv3.5(082315)EY, Cond D
L

[N

RF [soe bC |

| SENSE:NT]

ALIGN AUTO [07:35:41 AMOct 17, 2015

ICenter Freq 5.745000000 GHz

| #FGain:Low

—— Trig: Free Run
#Atten: 20 dB

[
| Center Freq: 5.745000000 GHz
Avg|Hold: 20/20

Radio Std: None

Radio Device: BTS

Frequency

10 dB/div Ref 10.00 dBm

Log
0.00

-10.0

-200

CenterFreq|
5.745000000 GHz|

-30.0

-40.0

-50.0

-60.0

-70.0

-60.0

Center 5.745 GHz
#Res BW 360 kHz

#VBW 1.1 MHz

Span 40 MHz
Sweep 1ms

CF Step|
4.000000 MHz

Occupied Bandwidth

Transmit Freq Error
X dB Bandwidth

19.89 MHz

Total Power

17.775 MHz

11 Hz OBW Power

x dB

14.0 dBm

99.00 %
-26.00 dB

JAuto Man|

Freq Offset|
0 Hz|

BANDWIDTH, MID CH

BE Keysight Spectru
L

m Analyzer - APv3.5(092315),EY, Cond D

[E=N =

RF [soe bC |

| SENSE:INT]

ALIGN AUTO [07:39:52 AMOct 17, 2015

ICenter Freq 5.785000000 GHz

[
| Center Freq: 5.785000000 GHz

#FGain:Low

—— Trig: Free Run
#Atten: 20 dB

Radio Std: None

Avg|Hold: 20/20

Radio Device: BTS

10 dB/div Ref 10.00 dBm

Frequency

Log
0.00

-10.0

-20.0

CenterFreq|
5.785000000 GHz|

-30.0

-40.0

-50.0 [

-60.0

-70.0

-60.0

Center 5.785 GHz
#Res BW 360 kHz

#VBW 1.1 MHz

Span 40 MHz
Sweep 1ms

Occupied Bandwidth

Transmit Freq Error

x dB Bandwidth 20.04

Total Power

17.725 MHz
-66.419 kHz

OBW Power

MHz x dB

13.9 dBm

99.00 %
-26.00 dB

CF Step
4,000000 MHZz

Auto Man

Freq Offset|
0 Hz|
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REPORT NO: 15U21850-E12V1 DATE: DECEMBER 08, 2015
FCC ID: BCGA1521

BANDWIDTH, HIGH CH

BN Keysight Spectrum Analyzer - APv3 5(092315),EV, Cond D [E=H[=m =
L RF [soe Dc [ | | SENSE:INT] | ALIGN AUTO _ [07:43:29 AMOct 17, 2015
Center Freq 5.825000000 GHz | Center Freq: 5825000000 GHz Radio Std: None Frequency
—»— 1Irig: Free Run Avg|Hold: 20/20
| #FGain:Low #Atten: 20 dB Radio Device: BTS
10 dBidiv Ref 10.00 dBm
Log ‘ I ‘ ‘
[ I jan, | | Center Freq
-10.0 i 5.825000000 GHz
200
-30.0
-40.0
-50.0 A e
-60.0 |1
-70.0
-80.0
Center 5.825 GHz Span 40 MHz CF Step
#Res BW 360 kHz #VBW 1.1 MHz Sweep 1ms 4000000 MHz|
. . Auto Man
Occupied Bandwidth Total Power 14.2 dBm
17.872 MHz Freq Offset]
Transmit Freq Error 12.833 kHz OBW Power 99.00 % OHz
x dB Bandwidth 20.38 MHz x dB -26.00 dB
IMSG STATUS
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REPORT NO: 15U21850-E12V1

FCC ID: BCGA1521

DATE: DECEMBER 08, 2015

LIMITS

8.2.4. AVERAGE POWER

None; for reporting purposes only.

Test Procedure

Measurements perform using a wideband gated RF power meter.

RESULTS
Channel Frequency Power
(MHz) (dBm)
Low 5745 17.40
Mid 5785 19.30
High 5825 18.38
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REPORT NO: 15U21850-E12V1 DATE: DECEMBER 08, 2015
FCC ID: BCGA1521

8.2.5. OUTPUT POWER

LIMITS

FCC §15.407 (a) (3)

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed 1 W. In addition, the maximum power spectral density shall not exceed 30
dBm in any 500-kHz band. 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.

Test Procedure

Measurements perform using a wideband gated RF power meter provided that the gate parameters
are adjusted such that the power is measured only when the EUT is transmitting at its maximum power
control level. Since the measurement is made only during the ON time of the transmitter, no duty cycle
correction factor is required.

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-E12V1
FCC ID: BCGA1521

DATE: DECEMBER 08, 2015

RESULTS

Antenna Gain and Limit

Channel | Frequency [Directional Power
Gain Limit
for Power
(MHz) (dBi) (dBm)
Low 5745 4.40 30.00
Mid 5785 4.40 30.00
High 5825 4.40 30.00
Output Power Results
Channel | Frequency Meas Total Power Power
Power Corr'd Limit Margin
Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5745 17.40 17.40 30.00 -12.60
Mid 5785 19.30 19.30 30.00 -10.70
High 5825 18.38 18.38 30.00 -11.62
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REPORT NO: 15U21850-E12V1
FCC ID: BCGA1521

DATE: DECEMBER 08, 2015

LIMITS

8.2.6. PSD

FCC §15.407 (a) (3)

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed 1 W. In addition, the maximum power spectral density shall not exceed 30
dBm in any 500-kHz band. 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.

RESULTS
Antenna Gain and Limits
Channel | Frequency |Directional PSD
Gain Limit
(MHz) (dBi) (dBm)
Low 5745 4.40 30.00
Mid 5785 4.40 30.00
High 5825 4.40 30.00
Duty Cycle CF (dB)l 0.00 Included in Calculations of Corr'd PSD
PSD Results
Channel | Frequency Meas Total PSD PSD
PSD Corr'd Limit Margin
PSD
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5745 4.74 4.74 30.00 -25.26
Mid 5785 6.56 6.56 30.00 -23.44
High 5825 6.64 6.64 30.00 -23.36
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REPORT NO: 15U21850-E12V1
FCC ID: BCGA1521

DATE: DECEMBER 08, 2015

PSD

PSD, LOW CH

Keysight Spectrum Analyzer - Swept SA

===

RL RF___[500 DC | [ [ SENSEINT]

I ALTGN AUTO | 04:47:08 AM Dec 08, 2015

PNO: Wide —»— Trig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 11.3 dB

10 dBidiv  Ref 30.00 dBm
Log

#Avg Type: RMS Frequency

Avg|Hold: 100100

TRACE[1 5345
TYPE[A warawmay
DET|

Auto Tune|

CenterFreq|

5.745000000 GHz

StartFreq
5.730000000 GHz|

Stop Freq|
5.760000000 GHz

CF Step

3.000000 MHz

Auto Man

Freq Offset|

0 Hz|

Center 5.74500 GHz
#Res BW 510 kHz

MSG

#VBW 1.5 MHz*

Span 30.00 MHz
Sweep 1.000 ms (1001 pts)

STATUS

PSD, MID CH

Keysight Spectrum Analyzer - Swept SA

=N

RL | RF [s0@ bcC | | [ SENSE:INT]

| ALIGN AUTO __ [04:49:58 AM Dec 08, 2015

PNO: Wide —»— T1rig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 11.3 dB
Ref 30.00 dBm

#Avg Type: RMS Frequency

Avg|Hold: 100100

TRACE[1 2345
TYPE[A warsmy
DET|

Auto Tune|

10 dBidiv
Log

CenterFreq|

5.825000000 GHz

StartFreq
5.810000000 GHz|

Stop Freq|
5.840000000 GHz

CF Step

3.000000 MHz

Auto Man

Freq Offset|

0 Hz|

Center 5.82500 GHz
#Res BW 510 kHz

MSG

#VBW 1.5 MHz*

Span 30.00 MHz
Sweep 1.000 ms (1001 pts)

STATUS
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REPORT NO: 15U21850-E12V1 DATE: DECEMBER 08, 2015
FCC ID: BCGA1521

PSD, HIGH CH

E Keysight Spectrum Analyzer - Swept SA (==
RL | RF [soq bc | | | SENSE:INT] | ALIGN AUTO [ 04:48:24 AM Dec 08, 2015

#Avg Type: RMS TRecE[ 35|  Frequency
PNO: Wide —»— 1rig: FreeRun Avg|Hold: 100100 TYPE[A WANWAMY
IFGain:Low #Atten: 30 dB DET|

Auto Tune

Ref Offset11.3 dB
E%gBldiv Ref 30.00 dBm

CenterFreq|
200 5.785000000 GHz|

StartFreq|
5.770000000 GHz

Stop Freq|
5.800000000 GHz

CF Step
3.000000 MHZ
JAuto Man|

Freq Offset|
0 Hz|

Center 5.78500 GHz Span 30.00 MHz
#Res BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (1001 pts)

MSG STATUS
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REPORT NO: 15U21850-E12V1
FCC ID: BCGA1521

DATE: DECEMBER 08, 2015

8.3.

LIMITS

802.11n HT20 2TX CDD MODE IN THE 5.8 GHz BAND

8.3.1. 6 dB BANDWIDTH

FCC §15.407 (e)

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

RESULTS
Channel |Frequency| 6dBBW 6dBBW | Minimum
Chain 0 Chain 2 Limit
(MHz) (MHz) (MHz) (MHz)
Low 5745 17.60 17.63 0.5
Mid 5785 17.66 17.52 0.5
High 5825 17.55 17.82 0.5
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REPORT NO: 15U21850-E12V1 DATE: DECEMBER 08, 2015
FCC ID: BCGA1521

6 dB BANDWIDTH, CHAIN O

6 dB BANDWIDTH, LOW CH

BE Keysight Spectrum Analyzer - APv3.5(082315)EY, Cond D o | )
RF [soe bC | | | SENSE:NT| | ALIGN AUTO  [08:38:44 AMOct 17, 2015

L
[Center Freq 5.745000000 GHz #Avg Type: RMS TRACE[ 3256 Frequency

PNO: Wide -~ 1rig: Free Run i
IFGain:Low #Atten: 20 dB DET|P P

Auto Tune
Ref Offset 11.3 dB

10dBidiv  Ref 20.00 dBm
Log

CenterFreq|
5.745000000 GHz|

StartFreq
5.731500000 GHz|

Stop Freq|
5.758500000 GHz|

CF Step|
2.700000 MHz
JAuto Man|

Freq Offset|
0 Hz|

Center 5.74500 GHz Span 27.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

MSG STATUS

6 dB BANDWIDTH, MID CH

BE Keysight Spectrum Analyzer - APv3.5(082315)EY, Cond D =
RF [soe bC | | | SENSE:NT] | ALIGN AUTO  [08:42:18 AMOct 17, 2015

L
[Center Freq 5.785000000 GHz #Avg Type: RMS TRACE[L] - 3 Frequency

PNO: Wide —»— 1rig: Free Run Tveel)
IFGain:Low #Atten: 20 dB peT|P

Auto Tune
Ref Offset 11.3 dB

10dBidiv. Ref 20.00 dBm
Log

CenterFreq|
5.785000000 GHz|

StartFreq
5.771500000 GHz|

Stop Freq|
5.798500000 GHz|

CF Step
2.700000 MHz
Auto Man

Freq Offset|
0 Hz|

Center 5.78500 GHz Span 27.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

MSG STATUS
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REPORT NO: 15U21850-E12V1 DATE: DECEMBER 08, 2015
FCC ID: BCGA1521

6 dB BANDWIDTH, HIGH CH

B Keysight Spectrum Analyzer - APv3.5(092315),EV, Cond D (= =]
L RF [soe Dc [ | | SENSE:INT] | ALIGN AUTO [ 08:45:55 AM Oct 17, 2015 F
[Center Freq 5.825000000 GHz #Avg Type: RMS TRACE[[ 53 45 6 requency
PNO: Wide —»— 1rig: FreeRun TYPE| MR
IFGain:Low #Atten: 20 dB pET|P PREP P
Auto Tune|
Ref Offset 11.3 dB
10 dBidiv ~ Ref 20.00 dBm
Log
Center Freq
04 5.825000000 GHz
0.00
>>/\< StartFreq|
o0 5.811500000 GHz
0 Stop Freq|
5.838500000 GHz
300
CF Step
R i 2.700000 MHzZ
[Auto Man|
-50.0
Freq Offset|
-60.0
0 Hz|
0.0
Center 5.82500 GHz Span 27.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG [STATUS

6 dB BANDWIDTH, CHAIN 2

6 dB BANDWIDTH, LOW CH

BE Keysight Spectrum Analyzer - APv3.5(092315),EY, Cond D [P o )
L | RF [s00 bC | | | SENSE:INT] | ALIGN AUTO  [09:01:29 AMOct 17, 2015

[Center Freq 5.745000000 GHz ) #Avg Type: RMS TRACE[T 0345 6 Frequency

PNO: Wide —— 11ig: Free Run TYPE| M A

IFGain:Low #Atten: 20 dB peT|FPRREF

Auto Tune|
Ref Offset 11.3 dB

10dBidiv Ref 20.00 dBm
Log

Center Freq|
5.745000000 GHz

StartFreq
5731500000 GHz|

Stop Freq|
5.768500000 GHz|

CF Step|
2.700000 MHz|
[Auto Man|

Freq Offset|
0 Hz|

Center 5.74500 GHz Span 27.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

MSG STATUS
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REPORT NO: 15U21850-E12V1
FCC ID: BCGA1521

DATE: DECEMBER 08, 2015

6 dB BANDWIDTH, MID CH

BE Keysight Spectrum Analyzer - APv3.5(082315)EY, Cond D

[N

RF [soe bC | | |

SENSE:INT]

| ALIGN AUTO

[09:04:10 AMOct 17, 2015

S
[Center Freq 5.785000000 GHz

PNO: Wide —»—
IFGain:Low

Trig: Free
#Atten: 20

Ref Offset11.3 ¢dB

10dBidiv  Ref 20.00 dBm
Log

#Avg Type: RMS
Run
dB

TRACE|
TYPE] |

Frequency

ber|F PEPP P

Auto Tune

Center 5.78500 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 27.00 MHz

Sweep 1.000 ms (1001 pts)

STATUS

CenterFreq|
5.785000000 GHz|

StartFreq
5.771500000 GHz|

Stop Freq|
5.798500000 GHz|

CF Step|
2.700000 MHz

JAuto Man|

Freq Offset|
0 Hz|

6 dB BANDWIDTH, HIGH CH

[ =N

RF [soe Dc [ | [

SENSE:INT]

ALIGN AUTO

[09:06:46 AM Oct 17, 2015

E Keysight Spectrum Analyzer - APv3.5(092315),EV, Cond D
L

[Center Freq 5.825000000 GHz )
PNO: Wide -+~ 1rig: Free
#Atten: 20

IFGain:Low

Ref Offset11.3 dB

10dBidiv. Ref 20.00 dBm
Log

#Avg Type: RMS
Run
dB

TRecE[] "3:56
TYPE| Mnanas

Frequency

bET|P PPPPP

Auto Tune|

Center 5.82500 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 27.00 MHz

Sweep 1.000 ms (1001 pts)

STATUS

Center Freq
5.825000000 GHz

StartFreq|
5.811500000 GHz

Stop Freq|
5.838500000 GHz

CF Step
2.700000 MHz

Auto Man

Freq Offset|
0 Hz|
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REPORT NO: 15U21850-E12V1
FCC ID: BCGA1521

DATE: DECEMBER 08, 2015

LIMITS

8.3.2. 26 dB BANDWIDTH

None, for reporting purposes only.

RESULTS
Channel | Frequency | 26dBBW | 26dBBW
Chain 0 Chain 2
(MHz) (MHz) (MHz)
Low 5745 20.01 19.98
Mid 5785 20.03 20.37
High 5825 20.06 19.95
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REPORT NO: 15U21850-E12V1
FCC ID: BCGA1521

DATE: DECEMBER 08, 2015

26 dB BANDWIDTH, CHAIN O

26 dB BANDWIDTH, LOW CH

BE Keysight Spectrum Analyzer - APv3.5(092315) EY, Cond D

=

RF [soo bC |

| SENSE:NT|

| ALIGN AUTO  |08:38:04 AMOct 17, 2015

S
[Center Freq 5.745000000 GHz

Ref Offset 11.3 dB

10dBidiv. Ref 20.00 dBm
Log

PNO: Wide —»— 1rig: Free Run
IFGain:Low

#Atten: 20 dB

#Avg Type: RMS TRACE|

Frequency

Auto Tune|

Center 5.74500 GHz
#Res BW 200 kHz

MSG

#VBW 300 kHz

Span 31.00 MHz
Sweep 1.000 ms (1001 pts)

STATUS |

CenterFreq
5.745000000 GHz

StartFreq,
5.729500000 GHz

Stop Freq|
5.760500000 GHz

CF Step
3.100000 MHz

[Auto Man

Freq Offset
0Hz

26 dB BANDWIDTH, MID CH

[ =N

E Keysight Spectrum Analyzer - APv3.5(092315),EY, Cond D
L RE

[soe  DC

| SENSE:INT]

| ALIGN AUTO  [08:41:54 AMOct 17, 2015

[
[Center Freq 5.785000000 GHz

Ref Offset11.3 dB

10dBidiv. Ref 20.00 dBm
Log

IFGain:Low

PNO: Wide —»— 1rig: Free Run

#Atten: 20 dB

#Avg Type: RMS TRACE| 3456
TYPE| M varanawe

Frequency

oeT|PPPPPP

Auto Tune|

Center 5.78500 GHz
#Res BW 200 kHz

MSG

#VBW 300 kHz

Span 31.00 MHz
Sweep 1.000 ms (1001 pts)

STATUS

Center Freq
5.785000000 GHz

StartFreq|
5.769500000 GHz

Stop Freq|
5.800500000 GHz

CF Step
3.100000 MHz

Auto Man

Freq Offset|
0 Hz|
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REPORT NO: 15U21850-E12V1 DATE: DECEMBER 08, 2015
FCC ID: BCGA1521

26 dB BANDWIDTH, HIGH CH

B Keysight Spectrum Analyzer - APv3.5(092315),EV, Cond D (= =]
L RF [soe Dc [ | | SENSE:INT] | ALIGN AUTO _ [08:45:18 AMOct 17, 2015 F
[Center Freq 5.825000000 GHz #Avg Type: RMS TRACE[[ 53 45 6 requency
PNO: Wide —»— 1rig: FreeRun TYPE| MR
IFGain:Low #Atten: 20 dB pET|P PREP P
Auto Tune|
Ref Offset 11.3 dB
10 dBidiv ~ Ref 20.00 dBm
Log
Center Freq
04 5.825000000 GHz
ao e Ay
StartFreq|
o0 5.809500000 GHz
0 M Stop Freq|
5.840500000 GHz
300
CF Step
o 3100000 MHzZ
[Auto Man|
-50.0
Freq Offset|
-60.0
0 Hz|
0.0
Center 5.82500 GHz Span 31.00 MHz
#Res BW 200 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG [STATUS

26 dB BANDWIDTH, CHAIN 2

26 dB BANDWIDTH, LOW CH

BE Keysight Spectrum Analyzer - APv3.5(092315),EY, Cond D [P o )
L | RF [s00 bC | | | SENSE:INT] | ALIGN AUTO  [09:01:04 AMOct 17, 2015

[Center Freq 5.745000000 GHz ) #Avg Type: RMS TRACE[T 0345 6 Frequency

PNO: Wide —— 11ig: Free Run TYPE| M A

IFGain:Low #Atten: 20 dB peT|FPRREF

Auto Tune|
Ref Offset 11.3 dB

10dBidiv Ref 20.00 dBm
Log

Center Freq|
5.745000000 GHz

StartFreq
5.730000000 GHz|

Stop Freq|
5.760000000 GHz|

CF Step|
3.000000 MHz|
[Auto Man|

Freq Offset|
0 Hz|

Center 5.74500 GHz Span 30.00 MHz
#Res BW 200 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

MSG STATUS
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REPORT NO: 15U21850-E12V1
FCC ID: BCGA1521

DATE: DECEMBER 08, 2015

26 dB BANDWIDTH, MID CH

BE Keysight Spectrum Analyzer - APv3.5(082315)EY, Cond D

[N

RF [soe bC |

SENSE:INT]

| ALIGN AUTO

[09:03:48 AMOct 17, 2015

S
[Center Freq 5.785000000 GHz

Ref Offset11.3 ¢dB

10dBidiv  Ref 20.00 dBm
Log

PNO: Wide —»—
IFGain:Low

#Avg Type: RMS

Trig: Free Run
#Atten: 20 dB

TRACE|
TYPE] |

Frequency

ber|F PEPP P

Auto Tune

Center 5.78500 GHz
#Res BW 200 kHz

MSG

#VBW 300 kHz

Span 31.00 MHz

Sweep 1.000 ms (1001 pts)

STATUS

CenterFreq|
5.785000000 GHz|

StartFreq
5.769500000 GHz|

Stop Freq|
5.800500000 GHz|

CF Step|
3.100000 MHz

JAuto Man|

Freq Offset|
0 Hz|

26 dB BANDWIDTH, HIGH CH

[ =N

[soe Dc [

| SENSE:INT]

ALIGN AUTO

[09:06:22 AMOct 17, 2015

E Keysight Spectrum Analyzer - APv3.5(092315),EV, Cond D
L RF

[Center Freq 5.825000000 GHz

Ref Offset11.3 dB

10dBidiv. Ref 20.00 dBm
Log

IFGain:Low

#Avg Type: RMS

PNO: Wide —»— 1rig: FreeRun
#Atten: 20 dB

TRecE[] "3:56
TYPE| Mnanas

Frequency

bET|P PPPPP

Auto Tune|

Center 5.82500 GHz
#Res BW 200 kHz

MSG

#VBW 300 kHz

Span 30.00 MHz

Sweep 1.000 ms (1001 pts)

STATUS

Center Freq
5.825000000 GHz

StartFreq|
5.810000000 GHz

Stop Freq|
5.840000000 GHz

CF Step
3.000000 MHz

Auto Man

Freq Offset|
0 Hz|
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REPORT NO: 15U21850-E12V1 DATE: DECEMBER 08, 2015

FCC ID: BCGA1521

8.3.3. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel | Frequency| 99% BW 99% BW
Chain 0 Chain 2
(MHz) (MHz) (MHz)
Low 5745 17.673 17.670
Mid 5785 17.703 17.811
High 5825 17.540 17.820
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REPORT NO: 15U21850-E12V1
FCC ID: BCGA1521

DATE: DECEMBER 08, 2015

99% BANDWIDTH, CHAIN O

99% BANDWIDTH, LOW CH

[N

BE Keysight Spectrum Analyzer - APv3.5(082315)EY, Cond D
L RF [soe bC |

| SENSE:NT]

ALIGN AUTO |D8:37:13 AMOct 17, 2015

ICenter Freq 5.745000000 GHz

| #FGain:Low

—— Trig: Free Run
#Atten: 20 dB

[
| Center Freq: 5.745000000 GHz
Avg|Hold: 20/20

Radio Std: None

Radio Device: BTS

Frequency

10 dB/div Ref 10.00 dBm

Log
0.00

-10.0

1

-200

CenterFreq|
5.745000000 GHz|

-30.0

-40.0

-50.0

-60.0

-70.0

-60.0

Center 5.745 GHz
#Res BW 360 kHz

#VBW 1.1 MHz

Span 40 MHz
Sweep 1ms

Occupied Bandwidth

Transmit Freq Error
X dB Bandwidth

Total Power

17.673 MHz

-70.491 kHz
19.86 MHz

OBW Power
x dB

14.0 dBm

99.00 %
-26.00 dB

CF Step|
4.000000 MHz

JAuto Man|

Freq Offset|
0 Hz|

99% BANDWIDTH, M

ID CH

[E=N =

BE Keysight Spectrum Analyzer - APv3.5(082315)EY, Cond D
L

RF [soe bC |

| SENSE:INT]

ALIGN AUTO |08:40:58 AMOct 17, 2015

ICenter Freq 5.785000000 GHz

[
| Center Freq: 5.785000000 GHz

| #FGain:Low

—— Trig: Free Run
#Atten: 20 dB

Radio Std: None

Avg|Hold: 20/20

Radio Device: BTS

10 dB/div Ref 10.00 dBm

Frequency

Log
0.00

-10.0

-20.0

CenterFreq|
5.785000000 GHz|

-30.0

-40.0

-50.0

-60.0

-70.0

-60.0

Center 5.785 GHz
#Res BW 360 kHz

#VBW 1.1 MHz

Span 40 MHz
Sweep 1ms

Occupied Bandwidth

Transmit Freq Error -60.61

X dB Bandwidth

20.22 MHz

Total Power

17.703 MHz

9 kHz OBW Power

x dB

14.4 dBm

99.00 %
-26.00 dB

CF Step
4,000000 MHZz

Auto Man

Freq Offset|
0 Hz|

Page 56 of 604

UL VERIFICATION SERVICES INC.

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

TEL: (510) 771-1000

FORM NO: CCSUP4701J
FAX: (510) 661-0888



REPORT NO: 15U21850-E12V1 DATE: DECEMBER 08, 2015
FCC ID: BCGA1521

99% BANDWIDTH, HIGH CH

BN Keysight Spectrum Analyzer - APv3.5(092315),EV, Cond D (=
L | RF [soe Dc [ | | SENSE:INT] | ALIGN AUTO  [08:44:47 AMOct 17, 2015
Center Freq 5.825000000 GHz | Center Freq: 5825000000 GHz Radio Std: None Frequency
—»— 1Irig: Free Run Avg|Hold: 20/20
| #FGain:Low #Atten: 20 dB Radio Device: BTS
1LO dBldiv Ref 10.00 dBm
og
fen ! | fit it 1 1 Center Freq|
100 5.825000000 GHz|
200
-30.0
400
-20.0 HefbH - —H HA T 5
-60.0
700
-80.0
Center 5.825 GHz Span 40 MHz CF Step
#Res BW 360 kHz #VBW 1.1 MHz Sweep 1ms 4000000 MHz|
. . Auto Man
Occupied Bandwidth Total Power 14.3 dBm
17.540 MHz Freq Offset]
Transmit Freq Error -23.961 kHz OBW Power 99.00 % OHz
x dB Bandwidth 19.41 MHz x dB -26.00 dB
IMSG STATUS

99% BANDWIDTH, CHAIN 2

99% BANDWIDTH, LOW CH

B Keysight Spectrum Analyzer - APv3.5(092315).EY, Cond D (= =

L | RF [s00 bC | | | SENSE:INT] | ALIGN AUTO  [09:00:27 AMOct 17, 2015

Center Freq 5.745000000 GHz Center Freq: 5.745000000 GHz Radio Std: None Frequency
—— Trig: Free Run Avg|[Hold: 20/20

| #FGain:Low #Atten: 20 dB Radio Device: BTS

15 dBldiv Ref 15.00 dBm
Log
0.00

Center Freq|

-16.0 5.745000000 GHz

-30.0

-45.0

-60.0 |

-76.0

-90.0

-105

-120

Center 5.745 GHz Span 40 MHz

#Res BW 360 kHz #/BW 1.1 MHz Sweep 1ms 4_00(5(:,503,;?42

[Auto Man|

Occupied Bandwidth Total Power 13.9 dBm

17.670 MHz Freq Offset]
Transmit Freq Error -53.056 kHz OBW Power 99.00 % OHz
x dB Bandwidth 19.10 MHz x dB -26.00 dB
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99% BANDWIDTH, MID CH

BE Keysight Spectrum Analyzer - APv3.5(082315)EY, Cond D

[N

RF [soe bC | | |

SENSE:INT]

ALIGN AUTO |09:03:20 AMOct 17, 2015

S
ICenter Freq 5.785000000 GHz

—— Trig: Free Run
| #FGain:Low #Atten: 20 dB

[
| Center Freq: 5.785000000 GHz

Radio Std: None
Avg|Hold: 20/20
Radio Device: BTS

10 dB/div Ref 20.00 dBm

Frequency

Log
10.0

0.00
-100

CenterFreq|
5.785000000 GHz|

-200

-30.0

-40.0
-50.0

-60.0

-70.0

Center 5.785 GHz

Span 40 MHz

#Res BW 360 kHz

#VBW 1.1 MHz

Sweep 1ms

Occupied Bandwidth
17.811 MHz
-50.950 kHz
19.40 MHz

Transmit Freq Error
X dB Bandwidth

Total Power

OBW Power
x dB

14.6 dBm

JAuto

CF Step|
4.000000 MHz
Man|

99.00 %

Freq Offset|
0 Hz|

-26.00 dB

99% BANDWIDTH, HIGH CH

[ =N

RF [soe Dc [ | [

SENSE:INT]

ALIGN AUTO _[09:05:57 AM Oct 17, 2015

E Keysight Spectrum Analyzer - APv3.5(092315),EV, Cond D
L

Center Freq 5.825000000 GHz

I
| Center Freq: 5.825000000 GHz

Radio Std: None
Avg|Hold: 20/20

| —»— 1Irig: Free Run

#FGain:Low

#Atten: 20 dB

Radio Device: BTS

15 dB/div Ref 15.00 dBm

Frequency

Log
0.00

-15.0

-30.0

Center Freq
5.825000000 GHz

-15.0

-60.0

-75.0

-90.0

105

-120

Center 5.825 GHz
#Res BW 360 kHz

#VBW 1.1 MHz

Span 40 MHz
Sweep 1ms

Occupied Bandwidth
17.820 MHz

Transmit Freq Error
x dB Bandwidth

-53.035 kHz
19.24 MHz

Total Power

OBW Power
x dB

14.0 dBm

Auto

CF Step
4.000000 MHz
Man

99.00 %

Freq Offset|
0 Hz|

-26.00 dB
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REPORT NO: 15U21850-E12V1

FCC ID: BCGA1521

DATE: DECEMBER 08, 2015

LIMITS

8.3.4. AVERAGE POWER

None; for reporting purposes only.

Test Procedure

Measurements perform using a wideband gated RF power meter.

RESULTS
Channel Frequency Chain O Chain 2 Total
Power Power Power
(MHz) (dBm) (dBm) (dBm)
Low 5745 16.55 16.23 19.40
Mid 5785 18.11 17.99 21.06
High 5825 16.32 15.97 19.16
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REPORT NO: 15U21850-E12V1 DATE: DECEMBER 08, 2015
FCC ID: BCGA1521

8.3.5. OUTPUT POWER

LIMITS

FCC §15.407 (a) (3)

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed 1 W. In addition, the maximum power spectral density shall not exceed 30
dBm in any 500-kHz band. 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.

Test Procedure

Measurements perform using a wideband gated RF power meter provided that the gate parameters
are adjusted such that the power is measured only when the EUT is transmitting at its maximum power
control level. Since the measurement is made only during the ON time of the transmitter, no duty cycle
correction factor is required.

DIRECTIONAL ANTENNA GAIN

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

Chain O Chain 2 Uncorrelated Chains
Antenna Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.70 4.40 3.63
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RESULTS

Antenna Gain and Limit

Channel | Frequency | Directional Power
Gain Limit
for Power
(MHz) (dBi) (dBm)
Low 5745 3.63 30.00
Mid 5785 3.63 30.00
High 5825 3.63 30.00
Output Power Results
Channel | Frequency | Chain O Chain 2 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5745 16.55 16.23 19.40 30.00 -10.60
Mid 5785 18.11 17.99 21.06 30.00 -8.94
High 5825 16.32 15.97 19.16 30.00 -10.84
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8.3.6. PSD

LIMITS

FCC §15.407 (a) (3)

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed 1 W. In addition, the maximum power spectral density shall not exceed 30
dBm in any 500-kHz band. 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 correlated and the antenna gain is unequal among the chains. The directional gain
is:

Chain 0 Chain 2 Correlated Chains
Antenna Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.70 4.40 6.60
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RESULTS

Antenna Gain and Limits

Channel [ Frequency |Directional PSD
Gain Limit
(MHz) (dBi) (dBm)
Low 5745 6.60 29.40
Mid 5785 6.60 29.40
High 5825 6.60 29.40
| Duty Cycle CF (dB)| 0.00 Included in Calculations of Corr'd PSD
PSD Results
Channel [ Frequency | Chain O Chain 2 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5745 4.92 4.85 7.90 29.40 -21.50
Mid 5785 6.89 6.78 9.84 29.40 -19.56
High 5825 4.46 4.29 7.38 29.40 -22.02
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PSD, CHAIN O

PSD, LOW CH

[N

BE Keysight Spectrum Analyzer - Swept SA
RL | RF [50@ DC |

SENSE:INT| | ALIGN AUTO

| 04:56:45 AM Dec 08, 2015

Ref Offset 11.3 dB

10dBidiv  Ref 30.00 dBm
Log

PNO: Wide —— 1rig: Free Run
IFGain:Low

#Avg Type: RMS
Avg|Hold: 100100
#Atten: 30 dB

TRACE[T 2345 Frequency
TYPE|A WA
DET)

Auto Tune|

Center Freq

5.745000000 GHz|

StartFreq
5.730000000 GHz|

Stop Freq|
5.760000000 GHz|

CF Step|

3.000000 MHz

Auto Man

Freq Offset|

0 Hz|

Center 5.74500 GHz
#Res BW 510 kHz

MSG

#VBW 1.5 MHz*

STATUS

Sweep 1.000 ms (1001 pts)

Span 30.00 MHz

PSD, MID CH

[N

E Keysight Spectrum Analyzer - Swept SA

RL | RF [50@ DC |

SENSE:INT| | ALIGN AUTO

| 04:53:22 AM Dec 08, 2015

Ref Offset 11.3 dB

10dBidiv. Ref 30.00 dBm
Log

PNO: Wide —— 1rig: Free Run
IFGain:Low

#Avg Type: RMS
Avg|Hold: 100100
#Atten: 30 dB

TRACE[T 2345 6 Frequency
TYPE|A WA
DET)

Auto Tune|

Center Freq

5.785000000 GHz|

StartFreq
5.770000000 GHz|

Stop Freq|
5.800000000 GHz|

CF Step|

3.000000 MHz

Auto Man

Freq Offset|

0 Hz|

Center 5.78500 GHz
#Res BW 510 kHz

MSG

#VBW 1.5 MHz*

STATUS

Sweep 1.000 ms (1001 pts)

Span 30.00 MHz

Page 64 of 604

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701J
FAX: (510) 661-0888

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



REPORT NO: 15U21850-E12V1
FCC ID: BCGA1521

DATE: DECEMBER 08, 2015

PSD, HIGH CH

Keysight Spectrum Analyzer - Swept SA

=N

RL | RF [soe bc | | [ SENSE:INT]

| ALIGN AUTO

[04:52:15 AM Dec 08, 2015

PNO: Wide —+— 1rig: FreeRun

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

TRACE]
TYPE|A ¥

3456

Frequency

IFGain:Low

#Atten: 30 dB

DET]

Ref Offset11.3 dB

10dBidiv  Ref 30.00 dBm
Log

Auto Tune|

CenterFreq|

5.825000000 GHz

StartFreq|
5.810000000 GHz

Stop Freq|
5.840000000 GHz

CF Step

3.000000 MHz

Auto Man

Freq Offset|

0 Hz|

Center 5.82500 GHz
#Res BW 510 kHz

MSG

#VBW 1.5 MHz*

Span 30.00 MHz
Sweep 1.000 ms (1001 pts)

STATUS

PSD, CHAIN 2

PSD, LOW CH

Keysight Spectrum Analyzer - Swept SA

[E=N

RL | RF [soq bc | | [ SENSE:INT]

| ALIGN AUTO [ 04:56:04 AM Dec 08, 2015

PNO: Wide —»— 1rig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset11.3 dB

10dBidiv  Ref 30.00 dBm
Log

#Avg Type: RMS TRACE[1 2345 Frequency
Avg|Hold: 100/100 TYPE|A WA AR
DET]

Auto Tune

CenterFreq|

5.745000000 GHz

StartFreq|
5.730000000 GHz

Stop Freq|
5.760000000 GHz

CF Step

3.000000 MHz

Auto Man

Freq Offset|

0 Hz|

Center 5.74500 GHz
#Res BW 510 kHz

MSG

#VBW 1.5 MHz*

Span 30.00 MHz
Sweep 1.000 ms (1001 pts)

STATUS
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PSD, MID CH

Keysight Spectrum Analyzer - Swept SA

[N

RL RF [s0e bpC | | [ SENSE:INT]

| ALIGN AUTO | 04:54:08 AM Dec 08, 2015

PNO: Wide —— 1rig: Free Run
IFGain:Low #Atten: 30 dB

Ref Offset 11.3 dB

10dBidiv  Ref 30.00 dBm
Log

#Avg Type: RMS Frequency

TRACE[1 23456
Avg|Hold: 100/100

TYPE|A WA
DET|

Auto Tune|

Center Freq

5.785000000 GHz|

StartFreq
5.770000000 GHz|

Stop Freq|
5.800000000 GHz|

CF Step|

3.000000 MHz

Auto Man

Freq Offset|

0 Hz|

Center 5.78500 GHz
#Res BW 510 kHz

MSG

#VBW 1.5 MHz*

Span 30.00 MHz
Sweep 1.000 ms (1001 pts)

STATUS

PSD, HIGH CH

Keysight Spectrum Analyzer - Swept SA

[E=N

RL | RF [soq bc | | [ SENSE:INT]

| ALIGN AUTO [ 04:51:30 AM Dec 08, 2015

PNO: Wide —»— 1rig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset11.3 dB

10dBidiv  Ref 30.00 dBm
Log

#Avg Type: RMS Frequency

TRACE| 3456
Avg|Hold: 100100 A

TYPE|A WAARHAMR
DET]

Auto Tune

CenterFreq|

5.825000000 GHz

StartFreq|
5.810000000 GHz

Stop Freq|
5.840000000 GHz

CF Step

3.000000 MHz

JAuto Man|

Freq Offset|

0 Hz|

Center 5.82500 GHz
#Res BW 510 kHz

MSG

#VBW 1.5 MHz*

Span 30.00 MHz
Sweep 1.000 ms (1001 pts)

STATUS
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FCC ID: BCGA1521

8.4. 802.11n HT20 2TX STBC MODE IN THE 5.8 GHz BAND

NOTE: Covered by 802.11n HT20 2TX CDD.
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REPORT NO: 15U21850-E12V1

FCC ID: BCGA1521

DATE: DECEMBER 08, 2015

8.5.

LIMITS

802.11n HT20 2TX BF MODE IN THE 5.8 GHz BAND

8.5.1. AVERAGE POWER

None; for reporting purposes only.

Test Procedure

Measurements perform using a wideband gated RF power meter.

RESULTS
Channel Frequency Chain O Chain 2 Total
Power Power Power
(MHz) (dBm) (dBm) (dBm)
Low 5745 15.16 15.41 18.30
Mid 5785 16.05 16.42 19.25
High 5825 15.07 15.30 18.20
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8.5.2. OUTPUT POWER

LIMITS

FCC §15.407 (a) (3)

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed 1 W. In addition, the maximum power spectral density shall not exceed 30
dBm in any 500-kHz band. 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.

Test Procedure

Measurements perform using a wideband gated RF power meter provided that the gate parameters
are adjusted such that the power is measured only when the EUT is transmitting at its maximum power
control level. Since the measurement is made only during the ON time of the transmitter, no duty cycle
correction factor is required.

DIRECTIONAL ANTENNA GAIN

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

Chain O Chain 2 Correlated Chains
Antenna Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.70 4.40 6.60
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RESULTS

Antenna Gain and Limit

Channel | Frequency |Directional Power
Gain Limit
for Power
(MHz) (dBi) (dBm)
Low 5745 6.60 29.40
Mid 5785 6.60 29.40
High 5825 6.60 29.40
Output Power Results
Channel | Frequency | Chain O Chain 2 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5745 15.16 15.41 18.30 29.40 -11.10
Mid 5785 16.05 16.42 19.25 29.40 -10.15
High 5825 15.07 15.30 18.20 29.40 -11.20
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LIMITS

FCC §15.407 (a) (3)

8.5.3. PSD

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed 1 W. In addition, the maximum power spectral density shall not exceed 30
dBm in any 500-kHz band. 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 correlated and the antenna gain is unequal among the chains. The directional gain

IS:

Chain O Chain 2 Correlated Chains
Antenna Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.70 4.40 6.60
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RESULTS

Antenna Gain and Limits

Channel | Frequency |Directional PSD
Gain Limit
(MHz) (dBi) (dBm)
Low 5745 6.60 29.40
Mid 5785 6.60 29.40
High 5825 6.60 29.40
Duty Cycle CF (dB)| 0.13 Included in Calculations of Corr'd PSD
PSD Results
Channel [ Frequency | Chain O Chain 2 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5745 2.43 2.46 5.58 29.40 -23.82
Mid 5785 3.07 3.44 6.40 29.40 -23.00
High 5825 2.46 2.65 5.69 29.40 -23.71
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PSD, CHAIN O

PSD, LOW CH

[N

BE Keysight Spectrum Analyzer - Swept SA
RL | RF [50@ DC |

SENSE:INT| | ALIGN AUTO

| 08:03:11 AM Dec 08, 2015

Ref Offset 11.3 dB

10dBidiv  Ref 30.00 dBm
Log

PNO: Wide —— 1rig: Free Run
IFGain:Low

#Avg Type: RMS
Avg|Hold: 100100
#Atten: 30 dB

TRACE[T 2345 Frequency
TYPE|A WA
DET)

Auto Tune|

Center Freq

5.745000000 GHz|

StartFreq
5.730000000 GHz|

Stop Freq|
5.760000000 GHz|

CF Step|

3.000000 MHz

Auto Man

Freq Offset|

0 Hz|

Center 5.74500 GHz
#Res BW 510 kHz

MSG

#VBW 1.5 MHz*

STATUS

Sweep 1.000 ms (1001 pts)

Span 30.00 MHz

PSD, MID CH

[N

BE Keysight Spectrum Analyzer - Swept SA
RL | RF [50@ DC |

SENSE:INT| | ALIGN AUTO

| 05:35:39 AM Dec 08, 2015

Ref Offset 11.3 dB

10dBidiv. Ref 30.00 dBm
Log

pW Trig: Free Run

IFGain:Low

#Avg Type: RMS
Avg|Hold: 100100
#Atten: 30 dB

TRACE[T 2345 6 Frequency
TYPE|A WA
DET)

Auto Tune|

Center Freq

5.785000000 GHz|

StartFreq
5.770000000 GHz|

Stop Freq|
5.800000000 GHz|

CF Step|

3.000000 MHz

Auto Man

Freq Offset|

0 Hz|

Center 5.78500 GHz
#Res BW 510 kHz

MSG

#VBW 1.5 MHz*

STATUS

Sweep 1.000 ms (1001 pts)

Span 30.00 MHz
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REPORT NO: 15U21850-E12V1
FCC ID: BCGA1521

DATE: DECEMBER 08, 2015

PSD, HIGH CH

Keysight Spectrum Analyzer - Swept SA

=N

RL | RF [soe bc | | [ SENSE:INT]

| ALIGN AUTO

[05:44:20 AM Dec 08, 2015

PNO: Wide —+— 1rig: FreeRun

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

TRACE]
TYPE|A ¥

3456

Frequency

IFGain:Low

#Atten: 30 dB

DET]

Ref Offset11.3 dB

10dBidiv  Ref 30.00 dBm
Log

Auto Tune|

CenterFreq|

5.825000000 GHz

StartFreq|
5.810000000 GHz

Stop Freq|
5.840000000 GHz

CF Step

3.000000 MHz

Auto Man

Freq Offset|

0 Hz|

Center 5.82500 GHz
#Res BW 510 kHz

MSG

#VBW 1.5 MHz*

Span 30.00 MHz
Sweep 1.000 ms (1001 pts)

STATUS

PSD, CHAIN 2

PSD, LOW CH

Keysight Spectrum Analyzer - Swept SA

[E=N

RL | RF [soq bc | | [ SENSE:INT]

| ALIGN AUTO [ 05:25:26 AM Dec 08, 2015

PNO: Wide —»— 1rig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset11.3 dB

10dBidiv  Ref 30.00 dBm
Log

#Avg Type: RMS TRACE[1 2345 Frequency
Avg|Hold: 100/100 TYPE|A WA AR
DET]

Auto Tune

CenterFreq|

5.745000000 GHz

StartFreq|
5.730000000 GHz

Stop Freq|
5.760000000 GHz

CF Step

3.000000 MHz

Auto Man

Freq Offset|

0 Hz|

Center 5.74500 GHz
#Res BW 510 kHz

MSG

#VBW 1.5 MHz*

Span 30.00 MHz
Sweep 1.000 ms (1001 pts)

STATUS
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REPORT NO: 15U21850-E12V1
FCC ID: BCGA1521

DATE: DECEMBER 08, 2015

PSD, MID CH

Keysight Spectrum Analyzer - Swept SA

[N

RL RF [s0e bpC | | [ SENSE:INT]

| ALIGN AUTO | 05:37:59 AM Dec 08, 2015

PNO: Wide —— 1rig: Free Run
IFGain:Low #Atten: 30 dB

Ref Offset 11.3 dB

10dBidiv  Ref 30.00 dBm
Log

#Avg Type: RMS Frequency

TRACE[1 23456
Avg|Hold: 100/100

TYPE|A WA
DET|

Auto Tune|

Center Freq

5.785000000 GHz|

StartFreq
5.770000000 GHz|

Stop Freq|
5.800000000 GHz|

CF Step|

3.000000 MHz

Auto Man

Freq Offset|

0 Hz|

Center 5.78500 GHz
#Res BW 510 kHz

MSG

#VBW 1.5 MHz*

Span 30.00 MHz
Sweep 1.000 ms (1001 pts)

STATUS

PSD, HIGH CH

Keysight Spectrum Analyzer - Swept SA

[E=N

RL | RF [soq bc | | [ SENSE:INT]

| ALIGN AUTO __ [05:43:20 AM Dec 08, 2015

PNO: Wide —»— 1rig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset11.3 dB

10dBidiv  Ref 30.00 dBm
Log

#Avg Type: RMS Frequency

TRACE| 3456
Avg|Hold: 100100 A

TYPE|A WAARHAMR
DET]

Auto Tune

CenterFreq|

5.825000000 GHz

StartFreq|
5.810000000 GHz

Stop Freq|
5.840000000 GHz

CF Step

3.000000 MHz

JAuto Man|

Freq Offset|

0 Hz|

Center 5.82500 GHz
#Res BW 510 kHz

MSG

#VBW 1.5 MHz*

Span 30.00 MHz
Sweep 1.000 ms (1001 pts)

STATUS
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REPORT NO: 15U21850-E12V1 DATE: DECEMBER 08, 2015
FCC ID: BCGA1521

8.6. 802.11n HT20 3TX CDD MODE IN THE 5.8 GHz BAND

8.6.1. 6 dB BANDWIDTH

LIMITS

FCC §15.407 (e)

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

RESULTS
Channel Frequency | 6dBBW | 6dBBW 6dBBW | Minimum
Chain0 Chain 1 Chain 2 Limit
(MHz) (MHz) (MHz) (MHz) (MHz)
Low 5745 17.58 17.00 16.98 0.5
Mid 5785 17.63 17.36 17.26 0.5
High 5825 17.60 16.30 17.33 0.5

Page 76 of 604

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 15U21850-E12V1 DATE: DECEMBER 08, 2015
FCC ID: BCGA1521

6 dB BANDWIDTH, CHAIN O

6 dB BANDWIDTH, LOW CH

Agilent Spectrum Analyzer - APv3.5(092315),TC, TEMP B
RF B ALIGN AUTO 083:00:55PM Oct 09, 2015

L —
[Center Freq 5.745000000 GHz i #Avg Type: RMS TRAGE[ 3 15 6 Frequency
PHO: Wide —— Trig: FreeRun T |
IFGain:Low #Atten: 20 dB perfP PPPPP

Auto T
Ref Offset 14.6 dB AMkr1 17.577 MHz uto Tune
1ngBldiv Ref 20.00 dBm 0.41 dB

Center Freq
5.745000000 GHz

N i o okl i Y
a1 P \_'Tmu T g BESET |

StartFreq
6.731500000 GHz

StopFreq
5.758500000 GHz

CF Step
2.700000 MHz
Auto Man

Freq Offset
0 Hz

Center 5.74500 GHz Span 27.00 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 2.60 ms (1001 pts)

MSG STATUS

6 dB BANDWIDTH, MID CH

Agilent Spectrum Analyzer - APv3.5(092315),TC, TEMP B
S0Q Do 8 ALIGHAUTD 09:11:14PM Oct 09, 2015

L RF —
[Center Freq 5.785000000 GHz | #Avg Type: RMS TRACE[]23 45 6 Frequency
PNO: Wide —»— Trig: FreaRun Ty |
IFGain:Low #Atten: 20 dB peTfP PPPPP

Ref Offset 146 dB AMkr1 17.631 MHz Auto Tune
lggsldiv Ref 20.00 dBm 1.38 dB

Center Freq
5.785000000 GHz

1 I} gy 3
: Tt TR ILJVWW'WIJ‘ |F StartFreq

5.771500000 GHz

StopFreq|
6.798500000 GHz

CF Step

2.
“'WW 2700000 MHz,

Auto Man

Freq Offset
0 Hz

Center 5.78500 GHz Span 27.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.60 ms (1001 pts)

MSG STATUS
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REPORT NO: 15U21850-E12V1 DATE: DECEMBER 08, 2015
FCC ID: BCGA1521

6 dB BANDWIDTH, HIGH CH

Agilent Spectrum Analyzer - APv3.5(092315),TC, TEMP B

L RF s05  OC SEMSE:INT ALIGNAUTO 09:17:21PM Oct 09, 2015 Fi
[Center Freq 5.825000000 GHz | #Avg Type: RMS TACE[To3 95 5 requency
PNO: Wide —+— 1rig: Free Run T |. 1
IFGain:Low #Atten: 20 dB oerfP PPPPP
Auto Tune|
Ref Offset 14.6 dB AMEkr1 17.604 MHz
19 geiiv__Ref 20.00 dBm 0.24 dB
Center Freqjj
oo 5.825000000 GHz|
oo " A I s fejnly .| @182
TN 0T s a7 4 VO TS o/ Ted™ ™ AT A ol o BT s o 2,55 oy
{\\2 T &1 [ AN R u\ StartFreq|]
00 JYH l\," 5.811500000 GHz|
e 1 StopFreq|
5.838500000 GHz
300 ?
; At i 1 CF Step
oo AT ! WM[W 2700000 MHZ
Auto Man
500
500 Freq Offset|
0 Hz|
700
Center 5.82500 GHz Span 27.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.60 ms (1001 pts)
IMSG STATUS

6 dB BANDWIDTH, CHAIN 1

6 dB BANDWIDTH, LOW CH

Agilent Spectrum Analyzer - APv3.5(092315),TC, TEMP B

L RE 3 ALIGNAUTO 08:03:26 PM Oct 09, 2015 Fi
[Center Freq 5.745000000 GHz i #Avg Type: RMS Tmace[ 5 56 requency
PNO: Wide —— Trig: Free Run T |
IFGain:Low #Atten: 20 dB peTfP PRPPP

AMKr1 17.004 MHz Auto Tune
Ref Offset 14.6 dB
19 gsialv Ref 20.00 dBm 04 Mz

Center Freq
5.745000000 GHz

StartFreq
5.732000000 GHz|

Stop Freq|
6.768000000 GHz|

CF Step
2.600000 MHz|
[Auto Man

Freq Offset
0 Hz|

Center 5.74500 GHz Span 26.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.53 ms (1001 pts)

MSG

STATUS
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REPORT NO: 15U21850-E12V1
FCC ID: BCGA1521

DATE: DECEMBER 08, 2015

6 dB BANDWIDTH, MID CH

Agilent Spectrum Analyzer - APv3.5(092315),TC, TEMP B
RF

ALIGMAUTO

09:12:35PM Oct 09, 2015

L
[Center Freq 5.785000000 GHz i
PNO: Wide —— Trig: Free Run
IFGain:Low #Atten: 20 dB

Ref Offset 14.6 ¢B

10dBidiv. Ref 20.00 dBm
Log

#Avg Type: RMS

TRACE[T 555 6

Frequency

v
DETlPF’PPFF’

AMEkr1 17.361 MHz

-2.00 dB

Auto Tune

i [hsdy
o

BESGED |

Center Freq|
5.785000000 GHz|

StartFreq
6.771500000 GHz|

Stop Freq|
5.798500000 GHz|

CF Step
2.700000 MHz

Auto Man

Center 5.78500 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 27.00 MHz

Sweep 2.60 ms (1001 pts)

STATUS

Freq Offset|
0 Hz|

6 dB BANDWIDTH, HIGH CH

Agilent Spectrum Analyzer - APv3.5(092315),TC, TEMP B
RF

ALIGHAUTO

089:18:52 PM Oct 09, 2015

L
Eenter Freq 5.825000000 Gpl;‘lg: e Trig:Free Run
IFGain:Low #Atten: 20 dB

Ref Offset 14.6 dB

10 dBidiv. - Ref 20.00 dBm
Log

#Avg Type: RMS

TRACEl 3456

Frequency

T 1
rfprRPRP

AMkr1 16.300 MHz

-0.75 dB

Auto Tune|

i) ”"1'"

['UWM‘J

T

S

Center Freq
5.825000000 GHz

StartFreq|
5.812500000 GHz

StopFreq|
5.837500000 GHz

CF Step
2.500000 MHz]

Auto Man

Center 5.82500 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 25.00 MHz

Sweep 2.40 ms (1001 pts)

STATUS

Freq Offset
0 Hz|

Page

79 of 604

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

TEL: (510) 771-1000

FORM NO: CCSUP4701J
FAX: (510) 661-0888

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



REPORT NO: 15U21850-E12V1 DATE: DECEMBER 08, 2015
FCC ID: BCGA1521

6 dB BANDWIDTH, CHAIN 2

6 dB BANDWIDTH, LOW CH

Agilent Spectrum Analyzer - APv3.5(092315),TC, TEMP B
S00  DC 3 ALIGNAUTO 10:46:04 PM Oct 09, 2015

L RF —_——
[Center Freq 5.745000000 GHz | #Avg Type: RMS TRACE[T 555 6 Frequency
PNO: Wide —— Trig: Free Run Ty |
IFGain:Low #Atten: 20 dB pETFPPPPF

Ref Offset 14.6 dB AMkr1 16.978 MHz Auto Tune|
E%gBldiv Ref 20.00 dBm -0.01 dB

Center Freq|
6.745000000 GHz|

VQM , il 1« TR 0.2t en|
f‘.zv ' StartFreq

f

5.732000000 GHz|

Stop Freq|
5.758000000 GHz|

MLFJ’M CFStep

2.600000 MHz
Auto Man

Freq Offset|
0 Hz|

Center 5.74500 GHz Span 26.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.53 ms (1001 pts)

MSG STATUS

6 dB BANDWIDTH, MID CH

Agilent Spectrum Analyzer - APv3.5(092315),TC, TEMP B
RF B ALIGHAUTO 09:13:40PM Oct 09, 2015

L —_——
[Center Freq 5.785000000 GHz #Avg Type: RMS TRACE[23 95 6 Frequency
PNO: Wide —»— 1rig: Free Run T |
IFGaim:Low #Atten: 20 dB CETfPPPPPP

AMKr1 17.264 MHz Auto Tune
Ref Offset 14.6 dB
10 dBidiv Ref 20.00 dBm 2o iz

Center Freq
5.785000000 GHz

aln2
LV

0 B
“’V\ StartFreq|
5.772000000 GHz

ol ST R
Wi
és'[ PRy

|
J Y

U StopFreq
5.798000000 GHz|

CF Step
2.600000 MHz|
Auto Man

Freq Offset
0 Hz|

Center 5.78500 GHz Span 26.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.53 ms (1001 pts)

MSG STATUS
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REPORT NO: 15U21850-E12V1 DATE: DECEMBER 08, 2015
FCC ID: BCGA1521

6 dB BANDWIDTH, HIGH CH

Agilent Spectrum Analyzer - APv3.5(092315),TC, TEMP B

L RF 506 DC 8 ALIGHAUTO 09:20:50PM Oct 09, 2015 Fi
[Center Freq 5.825000000 GHz i #Avg Type: RMS Trace[-5 56 requency
PNO: Wide —»— Trig: Free Run T |

IFGain:Low #Atten: 20 dB peTfP PRPPP

Ref Offset 14.6 dB AMKr1 17.334 MHz Auto Tune|
lggstdiv Ref 20.00 dBm -0.34 dB

Center Freq

10.0 5.825000000 GHz|

StartFreq
5.811500000 GHz|

Stop Freq|
5.838500000 GHz|

MMM W\W CF Step
! ' 2.700000 MHz|
Auto Man

Freq Offset
0 Hz|

Center 5.82500 GHz Span 27.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.60 ms (1001 pts)

MSG STATUS
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REPORT NO: 15U21850-E12V1
FCC ID: BCGA1521

DATE: DECEMBER 08, 2015

LIMITS

8.6.2. 26 dB BANDWIDTH

None, for reporting purposes only.

RESULTS
Channel | Frequency | 26 dB BW | 26 dB BW | 26 dB BW
Chain 0 Chain 1 Chain 2

(MHz) (MHz) (MHz) (MHz)

Low 5745 19.77 19.74 19.98
Mid 5785 19.86 19.77 19.86
High 5825 19.98 19.77 19.50
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REPORT NO: 15U21850-E12V1 DATE: DECEMBER 08, 2015
FCC ID: BCGA1521

26 dB BANDWIDTH, CHAIN O

26 dB BANDWIDTH, LOW CH

Agilent Spectrum Analyzer - APv3.5(092315),TC, TEMP B
S00  DC 3 ALIGNAUTO 04:23:15PM Oct 09, 2015

L RF —_——
[Center Freq 5.745000000 GHz | #Avg Type: RMS TRACE[T 555 6 Frequency
PNO: Wide —— Trig: Free Run Ty |
IFGain:Low #Atten: 20 dB pETFPPPPF

AMEkr1 19.77 MHz Auto Tune
Ref Offset 14.6 B
E%gsldiv R:f 205.300 dBm 2098 dB

Center Freq|
6.745000000 GHz|

StartFreq
5.730000000 GHz|

-20.22 ofE|

Stop Freq|
5.760000000 GHz|

L\\«W&mwamd CF Step
3.000000 MHz|

Auto Man

Freq Offset|
0 Hz|

Center 5.74500 GHz Span 30.00 MHz
#Res BW 200 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts)

MSG STATUS

26 dB BANDWIDTH, MID CH

Agilent Spectrum Analyzer - APv3.5(092315),TC, TEMP B

500 DC 3 ALIGMAUTO 04:29:59PM Oct 09, 2015

L RF
[Center Freq 5.785000000 GHz | #Avg Type: RMS TRACE[T 555 6 Frequency
PNO: Wide —— Trig: Free Run Ty |
IFGain:Low #Atten: 20 dB pETFPPPPF

AMkr1 19.86 MHz Auto Tune
Ref Offset 14.6 dB
E%gsldiv R:f 205.300 dBm 0.07 dB

Center Freq|
5.785000000 GHz|

. e Mea

h\\ StartFreq
5.770000000 GHz|

Stop Freq|
5.800000000 GHz|

CF Step
3.000000 MHz
Auto Man

Freq Offset|
0 Hz|

Center 5.78500 GHz Span 30.00 MHz
#Res BW 200 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts)

MSG STATUS
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REPORT NO: 15U21850-E12V1
FCC ID: BCGA1521

DATE: DECEMBER 08, 2015

26 dB BANDWIDTH, HIGH CH

Agilent Spectrum Analyzer - APv3.5(092315),TC, TEMP B

RF

L s05  OC SEMSE:INT ALIGNAUTO 04:34:10PM Oct 09, 2015 Fi
[Center Freq 5.825000000 GHz i #Avg Type: RMS TACE[To3 95 5 requency
PNO: Wide —+— 1rig: Free Run T |;:‘P iy
IFGain:Low #Atten: 20 dB DET
Auto Tune|
Ref Offset 14.6 dB AMkr1 19.98 MHz
EggBldiv Ref 20.00 dBm 1.00 dB
Center Freqjj
o 5825000000 GHZ]
a0 fakdhg o Ll bty gl | Pt s .
s et ! W e e T ey
StartFreq||
-100 u"‘ 5.810000000 GHz
V/ 142
200 . 2085 g stopFreq
J‘/\ L\W‘ 5.840000000 GHz
300 T
o0 |l Mﬂ Ly CF Step
L Kkl 3.000000 MHz
Auto Man
500
-60.0 Freq Offset|
0 Hz|
700
Center 5.82500 GHz Span 30.00 MHz
#Res BW 200 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts)
IMSG STATUS

26 dB BANDWIDTH, CHAIN 1

26 dB BANDWIDTH, LOW CH

Agilent Spectrum Analyzer - APv3.5(092315),TC, TEMP B
RF

ALIGHAUTO 04:24:17PM Oct 09, 2015

L
[Center Freq 5.745000000 C-Ipl;'lg: e Trig: Free Run

IFGain:Low #Atten: 20 dB

Ref Offset 14.9 dB

10dBidiv Ref 20.00 dBm
Log

#Avg Type: RMS TRACE[1/2 345 6

Frequency

T
P rRPRR

AMEKr1 19.74 MHz
0.02dB

Auto Tune|

Center Freq
5.745000000 GHz

StartFreq
5.730000000 GHz|

+18.73 cB)

Stop Freq|
6.760000000 GHz|

Auto

CF Step
3.000000 MHZ|

uto Man

Freq Offset
0 Hz|

Center 5.74500 GHz
#Res BW 200 kHz

MSG

#VBW 300 kHz

Span 30.00 MHz
Sweep 1.00 ms (1001 pts)

STATUS
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REPORT NO: 15U21850-E12V1
FCC ID: BCGA1521

DATE: DECEMBER 08, 2015

26 dB BANDWIDTH, MID CH

Agilent Spectrum Analyzer - APv3.5(092315),TC, TEMP B
L RF
[Center Freq 5.785000000 GHz i
PNO: Wide —— Trig: Free Run
IFGain:Low #Atten: 20 dB

ALIGNAUTO
#Avg Type: RMS

04:31:44 PM Oct 09, 2015
TRACEl 3456

Frequency

v
DETlPF’PPFF’

AMEkr1 19.77 MHz
0.17 dB

Auto Tune
Ref Offset 14.9 dB
Ref 20.00 dBm

10 dBidiv
Log

Center Freq|
5.785000000 GHz|

el

StartFreq
5.770000000 GHz|

-13.96 B

Stop Freq|
5.800000000 GHz|

CF Step
3.000000 MHz
Man

Auto

Freq Offset|
0 Hz|

Center 5.78500 GHz
#Res BW 200 kHz

MSG

Span 30.00 MHz
Sweep 1.00 ms (1001 pts)

STATUS

#VBW 300 kHz

26 dB BANDWIDTH, HIGH CH

Agilent Spectrum Analyzer - APv3.5(092315),TC, TEMP B
L RF

Center Freq 5.825000000 GHz

r a PNO: W Trig: Free Run

IFGain:Low #Atten: 20 dB

ALIGNAUTO
#Avg Type: RMS

04:34:56 PM Oct 09, 2015
TRACEl 3456

Frequency

T
rerfprrPRP

AMEkr1 19.77 MHz
-0.76 dB

Auto Tune|
Ref Offset 14.9 dB
Ref 20.00 dBm

10 dBidiv
Log

Center Freq
5.825000000 GHz

StartFreq|
5.810000000 GHz

Stop Freq|
5.840000000 GHz|

CF Step
3.000000 MHz|
Man

Auto

Freq Offset
0 Hz|

Center 5.82500 GHz
#Res BW 200 kHz

MSG

Span 30.00 MHz
Sweep 1.00 ms (1001 pts)

STATUS

#VBW 300 kHz

Page 85 of 604

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701J
FAX: (510) 661-0888

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



REPORT NO: 15U21850-E12V1 DATE: DECEMBER 08, 2015
FCC ID: BCGA1521

26 dB BANDWIDTH, CHAIN 2

26 dB BANDWIDTH, LOW CH

Agilent Spectrum Analyzer - APv3.5(092315),TC, TEMP B
S00  DC 3 ALIGNAUTO 04:25:25PM Oct 09, 2015

L RF ———
[Center Freq 5.745000000 GHz #Avg Type: RMS TRACE[T 555 6 Frequency

PNO: Wide —— Trig: Free Run

IFGain:Low #Atten: 20 dB

AMkr1 19.98 MHz Auto Tune
Ref Offset 14.7 ¢B
E%gsldiv R:f 205.300 dBm 0.58 dB

v
DETlPF’PPFF’

Center Freq|
6.745000000 GHz|

StartFreq
5.730000000 GHz|

-13.97 B

Stop Freq|
5.760000000 GHz|

MJW CF Step

3.000000 MHz
Auto Man

Freq Offset|
0 Hz|

Center 5.74500 GHz Span 30.00 MHz
#Res BW 200 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts)

MSG STATUS

26 dB BANDWIDTH, MID CH

Agilent Spectrum Analyzer - APv3.5(092315),TC, TEMP B
500 DC 3 ALIGMAUTO 04:32:26PM Oct 09, 2015

L RF
[Center Freq 5.785000000 GHz | #Avg Type: RMS TRACE[T 555 6 Frequency
PNO: Wide —— Trig: Free Run Ty |
IFGain:Low #Atten: 20 dB pETFPPPPF

AMkr1 19.86 MHz Auto Tune
Ref Offset 14.7 dB
E%gsldiv R:f 205.300 dBm 174 dB

Center Freq|
5.785000000 GHz|

il

w

StartFreq
5.770000000 GHz|

-20.09 o)

Stop Freq|
5.800000000 GHz|

CF Step
3.000000 MHz
Auto Man

Freq Offset|
0 Hz|

Center 5.78500 GHz Span 30.00 MHz
#Res BW 200 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts)

MSG STATUS
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REPORT NO: 15U21850-E12V1 DATE: DECEMBER 08, 2015
FCC ID: BCGA1521

26 dB BANDWIDTH, HIGH CH

( L RF s05  OC SEMSE:INT ALIGNAUTO 04:35:36 PM Oct 09, 2015 Fi
[Center Freq 5.825000000 GHz #Avg Type: RMS TRACE[T -5 15 5 requency
PNO: Wide —+— 1rig: Free Run T |. 1
IFGain:Low #Atten: 20 4B verfPPPPPP
Auto Tune
Ref Offset 14.7 dB
10 dBidiv. Ref 20.00 dBm
Log
Center Freqjj
o 5.825000000 GHz|
oo st Al | DA D gt oy
StartFreq||
100 5.810000000 GHz|

e

<
=3
>

- Stop Freq(|
5.840000000 GHz]
-300
A ’
400 WMM’ CFStep

3.000000 MHZz
Auto Man

0 Freq Offset|
0 Hz|

Center 5.82500 GHz Span 30.00 MHz
#Res BW 200 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts)
IMSG STATUS
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REPORT NO: 15U21850-E12V1

DATE: DECEMBER 08, 2015
FCC ID: BCGA1521

8.6.3. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel | Frequency | 99% BW | 99% BW | 99% BW
Chain 0 | Chain1 Chain 2
(MHz) (MHz) (MHz) (MHz)
Low 5745 17.646 17.777 17.546
Mid 5785 17.766 17.729 17.664
High 5825 17.671 17.683 17.614
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REPORT NO: 15U21850-E12V1 DATE: DECEMBER 08, 2015
FCC ID: BCGA1521

99% BANDWIDTH, CHAIN O

99% BANDWIDTH, LOW CH

Agilent Spectrum Analyzer - APv3.5(092315),TC, TEMP B

L RF S09 _ DC SEMSE:INT| ALIGNAUTO 09:56:43PM Oct 09, 2015

[Center Freq 5.745000000 GHz | Center Freq: 6745000000 GHz Radio Std: None Frequency
—— Trig: Free Run Avg|Hold: 20/20

#IFGain:Low #Atten: 16 dB

Radio Device: BTS

Ref Offset 14.6 dB
10 dBidiv Ref 30.00 dBm
Log

200

Center Freq|
6.745000000 GHz|

CF Step
4.000000 MHz
Center 5.745 GHz

Span 40 MHz |auto Man
#Res BW 360 kHz #/BW 1.1 MHz Sweep 1ms

Occupied Bandwidth Total Power 16.1 dBm Freq Offset
17.646 MHz oMz

Transmit Freq Error -13.918 kHz OBW Power
x dB Bandwidth 19.70 MHz x dB

99.00 %
-26.00 dB

99% BANDWIDTH, MID CH

Agilent Spectrum Analyzer - APv3.5(092315),TC, TEMP B
(! L RF 500 DC SENSE:INT ALIGNAUTO 10:01:57 PM Oct 09, 2015
Eenter Freq 5.785000000 GHz ‘ Center Freq: 5.785000000 GHz

Radio Std: None Frequency

—— Trig: Free Run Avg|Hold: 20720

#IFGain:Low #Atten: 16 dB Radio Device:BTS
Ref Offset 14.6 dB

10 dBldiv Ref 30.00 dBm

Log

200

Center Freq|
5.785000000 GHz|

CF Step

4.000000 MHz
Span 40 MHz (auto Man
Sweep 1ms

Center 5.785 GHz

#Res BW 360 kHz #VBW 1.1 MHz

Occupied Bandwidth Total Power 15.9 dBm Freq Offset
17.766 MHz oz

Transmit Freq Error -61.117 kHz OBW Power
x dB Bandwidth 19.43 MHz x dB

99.00 %
-26.00 dB
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REPORT NO: 15U21850-E12V1
FCC ID: BCGA1521

DATE: DECEMBER 08, 2015

99% BANDWIDTH, HIGH CH

Agilent Spectrum Analyzer - APv3.5(092315),TC, TEMP B
1 RF 509  DC

SENSEINT)

ALIGHAUTO

10:08:19 PM OCt 09, 2015

( L
[Center Freq 5.825000000 GHz

| Center Freq: 5.825000000 GHz Radio Std: None Frequency
—— Trig: Free Run Avg|Hold: 20720
#IFGain:Low #Atten: 16 dB Radio Device: BTS
Ref Offset 14.6 dB
1LD dBidiv Ref 10.00 dBm
og
0o 5.825000000 GHz
200
300
400
500
600
700
w0 CF Step
4.000000 MHz
Center 5.825 GHz Span 40 MHz |auto Man
#Res BW 360 kHz #VBW 1.1 MHz Sweep 1ms
Qccupied Bandwidth Total Power 15.9 dBm Freq Offset|
oH
17.671 MHz i
Transmit Freq Error -15.649 kHz OBW Power 99.00 %
x dB Bandwidth 20.37 MHz x dB -26.00 dB
IMSG

99% BANDWIDTH, CHAIN 1

99% BANDWIDTH, LOW CH

Agilent Spectrum Analyzer - APv3.5(092315),TC, TEMP B

RF 506 DC SEMSE:INT

ALIGHAUTO

09:58:57 PM Oct 09, 2015

Center Freq‘: 5.745000000 GHz
—— Trig:Free Run
#Atten: 16 dB

d L
[Center Freq 5.745000000 GHz

[

#IFGain:Low

Ref Offset 14.6 dB
0 dBidiv Ref 30.00 dBm

1
Log

Avg[Hold: 20720

Radio $td: None

Radio Device: BTS

Frequency

200

Center Freq
5.745000000 GHz

Center 5.745 GHz

#Res BW 360 kHz #VBW 1.1 MHz

Occupied Bandwidth
17.777 MHz

57.959 kHz
19.89 MHz

Total Power

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

16.0 dBm

99.00 %
-26.00 dB

Span 40 MHz |auto Man
Sweep 1ms

CF Step
4.000000 MHZ|

Freq Offset
0 Hz|
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REPORT NO: 15U21850-E12V1 DATE: DECEMBER 08, 2015
FCC ID: BCGA1521

99% BANDWIDTH, MID CH

Agilent Spectrum Analyzer - APv3.5(092315),TC, TEMP B
(! L RF S00  DC
[Center Freq 5.785000000 GHz

‘ Center Freq: 5.785000000 GHz
—— Trig: Free Run Avg|Hold: 20/20
#IFGain:Low #Atten: 16 dB

ALIGMAUTO

10:02:30PM Oct 09, 2015
Radio Std: None Frequency

Radio Device: BTS
Ref Offset 14.6 dB

10 dBidiv Ref 30.00 dBm
Log

200

Center Freq|
5.785000000 GHz|

-B0 Di

CF Step

4.000000 MHz

Center 5.785 GHz Span 40 MHz |auto Man
#Res BW 360 kHz #/BW 1.1 MHz Sweep 1ms

Occupied Bandwidth Total Power 16.7 dBm

Freq Offset|
17.729 MHz

0 Hz|
Transmit Freq Error 40.664 kHz OBW Power 99.00 %

20.32 MHz x dB -26.00 dB

x dB Bandwidth

99% BANDWIDTH, HIGH CH

Agilent Spectrum Analyzer - APv3.5(092315),TC, TEMP B
0 L RF s05  OC s 1009:33pMoctog,2s [0 |
[Center Freq 5.825000000 GHz | Center Freq: 5.825000000 GHz Radio Std: None Frequency
—— Trig: Free Run Avg|Hold: 20720
4 #IFGain:Low #Atten: 16 dB

ALIGHAUTO

Radio Device: BTS
Ref Offset 14.6 dB

10 dBidiv Ref 30.00 dBm
Log

200

100

Center Freq
5.825000000 GHz

CF Step

4.000000 MHz

Center 5.825 GHz Span 40 MHz |auto Man
#Res BW 360 kHz #VBW 1.1 MHz Sweep 1ms

QOccupied Bandwidth Total Power 16.4 dBm

Freq Offset
17.683 MHz

0 Hz|
Transmit Freq Error -5.787 kHz OBW Power 99.00 %

19.57 MHz x dB -26.00 dB

x dB Bandwidth
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REPORT NO: 15U21850-E12V1 DATE: DECEMBER 08, 2015
FCC ID: BCGA1521

99% BANDWIDTH, CHAIN 2

99% BANDWIDTH, LOW CH

Agilent Spectrum Analyzer - APv3.5(092315),TC, TEMP B

L RF S09 _ DC SEMSE:INT| ALIGNAUTO 09:59:56 PM Oct 09, 2015

[Center Freq 5.745000000 GHz | Center Freq: 6745000000 GHz Radio Std: None Frequency
—— Trig: Free Run Avg|Hold: 20/20

#IFGain:Low #Atten: 16 dB

Radio Device: BTS

Ref Offset 14.6 dB
10 dBidiv Ref 30.00 dBm
Log

200

Center Freq|
6.745000000 GHz|

CF Step
4.000000 MHz
Center 5.745 GHz

Span 40 MHz |auto Man
#Res BW 360 kHz #/BW 1.1 MHz Sweep 1ms

Occupied Bandwidth Total Power 17.5 dBm Freq Offset
17.546 MHz oMz

Transmit Freq Error -66.893 kHz OBW Power
x dB Bandwidth 19.27 NMHz x dB

99.00 %
-26.00 dB

99% BANDWIDTH, MID CH

Agilent Spectrum Analyzer - APv3.5(092315),TC, TEMP B
(! L RF 500 DC SENSE:INT ALIGNAUTO 10:05:50 PM Oct 09, 2015
Eenter Freq 5.785000000 GHz ‘ Center Freq: 5.785000000 GHz

Radio Std: None Frequency

—— Trig: Free Run Avg|Hold: 20720

#IFGain:Low #Atten: 16 dB Radio Device:BTS
Ref Offset 14.6 dB

10 dBldiv Ref 30.00 dBm

Log

200

Center Freq|
5.785000000 GHz|

\
‘ CF Step
Center 5.785 GHz

4,000000 MHz
Span 40 MHz |auto Man

#Res BW 360 kHz #/BW 1.1 MHz Sweep 1ms
Occupied Bandwidth Total Power 17.2 dBm Freq Offset

17.664 MHz °r

Transmit Freq Error -91.981 kHz OBW Power
x dB Bandwidth 20.34 MHz x dB

99.00 %
-26.00 dB
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99% BANDWIDTH, HIGH CH

( L RF s05  OC SEMSE:INT ALIGNAUTO i0iigpMoctog,2ms [0 |
[Center Freq 5.825000000 GHz | Center Freq: 5.825000000 GHz Radio Std: None Frequency
—— Trig: Free Run Avg|Hold: 20720
#IFGain:Low #Atten: 16 dB Radio Device: BTS
Ref Offset 14.6 dB
10 dBldiv Ref 30.00 dBm
Log
200 Center Freq(]
00 5.825000000 GHz
0.00 v
-10.0
200
0.0
-40.0 4
-50.0
ol CF Step
4.000000 MHz|
Center 5.825 GHz Span 40 MHz |auto Man
#Res BW 360 kHz #VBW 1.1 MHz Sweep 1ms
Occupied Bandwidth Total Power 16.6 dBm Freq Offset|
OH
17.614 MHz i
Transmit Freq Error -157.70 kHz OBW Power 99.00 %
x dB Bandwidth 19.07 MHz x dB -26.00 dB
IMSG STATUS
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REPORT NO: 15U21850-E12V1 DATE: DECEMBER 08, 2015
FCC ID: BCGA1521

8.6.4. AVERAGE POWER

LIMITS

None; for reporting purposes only.

Test Procedure

Measurements perform using a wideband gated RF power meter.

RESULTS
Channel Frequency Chain O Chain 1 Chain 2 Total
Power Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm)
Low 5745 15.19 15.19 15.07 19.92
Mid 5785 15.97 15.85 15.86 20.66
High 5825 15.23 14.91 14.94 19.80
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REPORT NO: 15U21850-E12V1 DATE: DECEMBER 08, 2015

FCC ID: BCGA1521

8.6.5. OUTPUT POWER

LIMITS

FCC §15.407 (a) (3)

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed 1 W. In addition, the maximum power spectral density shall not exceed 30
dBm in any 500-kHz band. 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.

Test Procedure

Measurements perform using a wideband gated RF power meter provided that the gate parameters
are adjusted such that the power is measured only when the EUT is transmitting at its maximum power
control level. Since the measurement is made only during the ON time of the transmitter, no duty cycle
correction factor is required.

DIRECTIONAL ANTENNA GAIN

The TX chains are correlated 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)
2.70 1.90 4.40 3.13
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DATE: DECEMBER 08, 2015

RESULTS

Antenna Gain and Limit

Channel | Frequency | Directional Power
Gain Limit
(MHz) (dBi) (dBm)
Low 5745 7.83 28.17
Mid 5785 7.83 28.17
High 5825 7.83 28.17
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 5745 15.19 15.19 15.07 19.92 28.17 -8.25
Mid 5785 15.97 15.85 15.86 20.66 28.17 -7.51
High 5825 15.23 14.91 14.94 19.80 28.17 -8.37

Page 96 of 604

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

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

FORM NO: CCSUP4701J

TEL: (510) 771-1000

FAX: (510) 661-0888




REPORT NO: 15U21850-E12V1
FCC ID: BCGA1521

DATE: DECEMBER 08, 2015

LIMITS

8.6.6. PSD

FCC §15.407 (a) (3)

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed 1 W. In addition, the maximum power spectral density shall not exceed 30
dBm in any 500-kHz band. 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 correlated 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)
2.70 1.90 4.40 7.83
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DATE: DECEMBER 08, 2015
FCC ID: BCGA1521

RESULTS

Antenna Gain and Limit

Channel | Frequency | Directional Power
Gain Limit
(MHz) (dBi) (dBm)
Low 5745 7.83 28.17
Mid 5785 7.83 28.17
High 5825 7.83 28.17
Duty Cycle CF (dB)| 0.00 Included in Calculations of Corr'd Power
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 5745 5.98 5.78 5.68 10.58 28.17 -17.59
Mid 5785 5.35 5.53 5.30 10.17 28.17 -18.00
High 5825 5.37 5.05 5.07 9.93 28.17 -18.24
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REPORT NO: 15U21850-E12V1
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DATE: DECEMBER 08, 2015

PSD, CHAIN O

PSD, LOW CH

[N

BE Keysight Spectrum Analyzer - Swept SA
RL | RF [50@ DC |

SENSE:INT| | ALIGN AUTO

| 04:58:54 AM Dec 08, 2015

Ref Offset 11.3 dB

10dBidiv  Ref 30.00 dBm
Log

PNO: Wide —— 1rig: Free Run
IFGain:Low

#Avg Type: RMS
Avg|Hold: 100100
#Atten: 30 dB

TRACE[T 2345 Frequency
TYPE|A WA
DET)

Auto Tune|

Center Freq

5.745000000 GHz|

StartFreq
5.730000000 GHz|

Stop Freq|
5.760000000 GHz|

CF Step|

3.000000 MHz

Auto Man

Freq Offset|

0 Hz|

Center 5.74500 GHz
#Res BW 510 kHz

MSG

#VBW 1.5 MHz*

STATUS

Sweep 1.000 ms (1001 pts)

Span 30.00 MHz

PSD, MID CH

[N

BE Keysight Spectrum Analyzer - Swept SA
RL | RF [50@ DC |

SENSE:INT| | ALIGN AUTO

|05:03:04 AM Dec 08, 2015

Ref Offset 11.3 dB

10dBidiv. Ref 30.00 dBm
Log

pW Trig: Free Run

IFGain:Low

#Avg Type: RMS
Avg|Hold: 100100
#Atten: 30 dB

TRACE[T 2345 6 Frequency
TYPE|A WA
DET)

Auto Tune|

Center Freq

5.785000000 GHz|

StartFreq
5.770000000 GHz|

Stop Freq|
5.800000000 GHz|

CF Step|

3.000000 MHz

Auto Man

Freq Offset|

0 Hz|

Center 5.78500 GHz
#Res BW 510 kHz

MSG

#VBW 1.5 MHz*

STATUS

Sweep 1.000 ms (1001 pts)

Span 30.00 MHz
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DATE: DECEMBER 08, 2015

PSD, HIGH CH

Keysight Spectrum Analyzer - Swept SA

=N

RL | RF [soe bc | | [ SENSE:INT]

| ALIGN AUTO

[05:05:41 AM Dec 08, 2015

PNO: Wide —+— 1rig: FreeRun

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

TRACE]
TYPE|A ¥

3456

Frequency

IFGain:Low

#Atten: 30 dB

DET]

Ref Offset11.3 dB

10dBidiv  Ref 30.00 dBm
Log

Auto Tune|

CenterFreq|

5.825000000 GHz

StartFreq|
5.810000000 GHz

Stop Freq|
5.840000000 GHz

CF Step

3.000000 MHz

Auto Man

Freq Offset|

0 Hz|

Center 5.82500 GHz
#Res BW 510 kHz

MSG

#VBW 1.5 MHz*

Span 30.00 MHz
Sweep 1.000 ms (1001 pts)

STATUS

PSD, CHAIN 1

PSD, LOW CH

Keysight Spectrum Analyzer - Swept SA

[E=N

RL | RF [soq bc | | [ SENSE:INT]

| ALIGN AUTO __ [04:59:34 AM Dec 08, 2015

PNO: Wide —»— 1rig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset11.3 dB

10dBidiv  Ref 30.00 dBm
Log

#Avg Type: RMS TRACE[1 2345 Frequency
Avg|Hold: 100/100 TYPE|A WA AR
DET]

Auto Tune

CenterFreq|

5.745000000 GHz

StartFreq|
5.730000000 GHz

Stop Freq|
5.760000000 GHz

CF Step

3.000000 MHz

Auto Man

Freq Offset|

0 Hz|

Center 5.74500 GHz
#Res BW 510 kHz

MSG

#VBW 1.5 MHz*

Span 30.00 MHz
Sweep 1.000 ms (1001 pts)

STATUS
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