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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: TABLET WITH IEEE 802.11A/B/G/N (MIMO 2X2) AND
BLUETOOTH RADIO

MODELS: A1489, A1622, A1623

SERIAL NUMBER: A1489: DLXL201GFN8M (Radiated), DLXL2009FN8Y

(Conducted), DLXL4029FPLF (DFS)
A1622: FAKNNO1FGDKQ
A1623: FAKNNOOLGDKQ

DATE TESTED: A1489: JULY 25 to SEPTEMBER 17, 2013 (RF) and
AUGUST 22 to SEPTEMBER 12, 2013 (DFS)
Al1622 & A1623: NOVEMBER 14, 2014 TO JANUARY 23, 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/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:

e Yo

Thu Chan Mona Hua
WISE Operations Manager WISE Lab Technician
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 vO1, FCC KDB 789033 D02 v01, ANSI C63.10-2009.

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
[ ] Chamber C X Chamber F
X] Chamber G
X] Chamber H

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
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4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 3.52 dB
Radiated Disturbance, 30 to 1000 MHz 4,94 dB

Uncertainty figures are valid to a confidence level of 95%.

5. EQUIPMENT UNDER TEST
5.1. DESCRIPTION OF EUT

The Apple iPad Model A1489 is a tablet with IEEE 802.11a/b/g/n (MIMO 2x2) and bluetooth
radio. The rechargeable battery is not user accessible.

Models A1622 and A1623 are tablet display accessories with IEEE 802.11a/b/g/n (SISO 1x1)
and Bluetooth radios.

5.2. DESCRIPTION OF CLASS Il PERMISSIVE CHANGE
Upgrade 5.2/5.3/5.6GHz band to new rule per KDB 789033 D02 v01.

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:

Updated report to latest KDB 789033 D02 vO1.
5.2G output power table limit/PPSD limit.
Removed IC related information.

Removed Peak Excursion.

5.3. DESCRIPTION OF MODELS DIFFERENCES

EUT MODEL Description
This is a portable device. It has additional internal battery packs and
A1622
has a steel/rubber back cover.
This is a Non-portable device that does not have additional battery
Al1623 packs and has adhesives on bottom side of unit to adhere to a table

surface.
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5.4. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

5180 - 5240 802.11a SISO 14.26 26.67

5180 - 5240 802.11n HT20 2Tx CDD 14.15 26.00

5190 - 5230 802.11n HT40 SISO 15.83 38.28

5190 - 5230 802.11n HT40 2Tx CDD 16.68 46.56

5260 - 5320 802.11a SISO 16.24 42.07

5260 - 5320 802.11n HT20 2Tx CDD 18.84 76.56

5270- 5310 802.11n HT40 SISO 16.08 40.55

5270 - 5310 802.11n HT40 2Tx CDD 18.89 77.45

5500 - 5700 802.11a SISO 15.61 36.39

5500 - 5700 802.11n HT20 2Tx CDD 18.46 70.15

5510 - 5670 802.11n HT40 SISO 15.57 36.06

5510 - 5670 802.11n HT40 2Tx CDD 18.62 72.78
List of test reduction and modes covering other modes:
5.2 GHz band, 1TX
5180 - 5240 802.11n SISO 802.11a SISO
5.2 GHz band, 2TX
5180 - 5240 802.11a 2TX CDD 802.11n HT20 CDD 2TX
5180 - 5240 802.11n HT20 2TX STBC/SDM 802.11n HT20 CDD 2TX
5190 - 5230 802.11n HT40 2TX STBC/SDM 802.11n HT40 CDD 2TX
5.3 GHz band, SISO
5260 - 5320 [802.11n SISO 802.11a SISO
5.3 GHz band, 2TX
5260 - 5320 802.11a 2TX CDD 802.11n HT20 CDD 2TX
5260 - 5320 802.11n HT20 2TX STBC/SDM 802.11n HT20 CDD 2TX
5270-5310 802.11n HT40 2TX STBC/SDM 802.11n HT40 CDD 2TX
5.6GHzz Band 2TX
5500 - 5700 802.11a 2TX CDD 802.11n HT20 CDD 2TX
5500 - 5700 802.11n SISO 802.11a SISO
5500 - 5700 802.11n HT20 2TX STBC /SDM 802.11n HT20 CDD 2TX
5510 - 5670 802.11n HT40 2TX STBC/SDM 802.11n HT40 CDD 2TX
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REPORT NO: 15U21850-E27V2

FCC ID: BCGA1489

DATE: DECEMBER 01, 2015

5.5. DESCRIPTION OF AVAILABLE ANTENNAS

5.5.1. MODEL: A1489

Frequency Band Antenna Gain Uncorrelated Gain | Correlated Gain
(GHz) Tx1 Tx2
2.4 0.81 -1.86 -0.32 2.59
5.2 -0.02 3.06 1.79 4.67
53 0.75 3.25 2.18 5.10
5.5 2.43 4.29 3.46 6.42
5.8 2.68 3.76 3.25 6.25

5.5.2. MODELS: A1622, A1623

Frequency (MHz) Antenna Peak Gain
5150-5250 2.835
5250-5350 3.186
5500 -5700 4.265

NOTE: DFS bands antenna peak gain is higher than original application antenna peak gain;
therefore DFS testing is exempted from this Class Il permissive change application.

5.6. SOFTWARE AND FIRMWARE

The test utility software used during testing was Broadcom WL Tool Version 6.25.86.

The firmware installed in the EUT during testing was 6.25.105
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REPORT NO: 15U21850-E27V2 DATE: DECEMBER 01, 2015
FCC ID: BCGA1489

5.7. 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.

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

802.11a mode: 6 Mbps
802.11n HT20mode: MCSO
802.11n HT40mode: MCSO

The fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z, it was
determined that Z orientation was worst-case orientation for 5GHz; therefore, all final radiated
testing was performed with the EUT in Z orientation for 5GHz.

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

For model A1489: For all modes with single chain, chain 0 was selected per the software
provided by the client. Based on the client a preliminary investigation was performed on the two
chains and chain 0 was found to be worst-case for the antenna port. The radiated emissions
test was based on the port with the higher antenna gain.

For models A1622, A1623: Bandedge and radiated harmonic spurious were tested on Chain 1.
Please refer to previous Class Il Permissive Change letter that granted on March 09, 2015 for
the differences among models A1489, A1622 and A1623.

The following configuration was investigated on AC line conducted test on model A1489:
Configuration Descriptions
1 EUT powered by AC/DC adapter via USB cable

The following configurations were investigated on AC line conducted test on models A1622,
A1623:

Configuration Descriptions
1 EUT powered by different AC/DC adapters via USB cable
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REPORT NO: 15U21850-E27V2
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DATE: DECEMBER 01, 2015

5.8. DESCRIPTION OF TEST SETUP (MODEL: A1489)

SUPPORT EQUIPMENT

AC/DC adapter

Apple

A1357

A/12981EA

DoC

Earphone

Apple

NA

NA

NA

I/O CABLES (CONDUCTED TEST)

Antenna

SMA

0.1m

To Spectrum Analyzer

I/O CABLES (RADIATED TEST)

Audio Jack Un-Shielded 0.5m NA
/O CABLES (AC POWER CONDUCTED TEST)
AC US115 Un-Shielded 2m NA
DC usB Un-Shielded 2m NA
Audio Jack Un-Shielded 0.5m NA
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REPORT NO: 15U21850-E27V2 DATE: DECEMBER 01, 2015
FCC ID: BCGA1489

SETUP DIAGRAM FOR CONDUCTED TESTS

EUT Spectrum Analyzer

SETUP DIAGRAM FOR RADIATED TESTS

Earphone
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SETUP DIAGRAM FOR BELOW 1GHZ & AC POWER CONDUCTED TESTS

Earphone

AC MAIN
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REPORT NO: 15U21850-E27V2

FCC ID: BCGA1489

DATE: DECEMBER 01, 2015

5.9. DESCRIPTION OF TEST SETUP (MODELS: A1622, A1623)

SUPPORT EQUIPMENT

Support Equipment List
Description | Manufacturer Model Serial Number FCCID
Laptop Dell Lattitude 3640 D49G802 DoC
Laptop Adapter Dell HAG65NM130 CN-06TFFF-75661-426-03PG-A00 DoC
AC Adapter Apple MDS836LL/A N/A N/A
AC Adapter Apple MDS506LL/A N/A N/A
AC Adapter Apple MD592LL/A N/A N/A
Watch Apple A1638 FGNJO2AFY2F BCG-E2871
/O CABLES
/O CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identical Type Type Length
Ports
1 DC 1 DC Un-shielded 2.0m N/A
2 AC 1 AC Un-shielded 2.0m N/A
3 DC 1 DC Un-shielded 1.0m Custom Lightning Cable # LA0645649-1H
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REPORT NO: 15U21850-E27V2 DATE: DECEMBER 01, 2015
FCC ID: BCGA1489

SETUP DIAGRAM — BELOW 1G RADIATED

The EUT is powered by AC/DC adapter. It is only connected to the support laptop computer to
make any parameter change.

MODEL: A1622

Anterma’ Amp i
EUT i
i SPECTRLUM ANALYZER
MAIN POWERSOURCE
MODEL: A1623
Antenna/Amp E
EUT i
E SPECTRUM ANALYZER
MAIN POWER SOURCE
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REPORT NO: 15U21850-E27V2 DATE: DECEMBER 01, 2015
FCC ID: BCGA1489

SETUP DIAGRAM — ABOVE 1G RADIATED TEST

The EUT is a stand-alone unit. It is only connected to the support laptop computer to make any
parameter change.

) Remaote
Antenna/Amp

EUT

%‘I'\}

Spectrum Anahbyser

AC Source
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DATE: DECEMBER 01, 2015

SETUP DIAGRAM — AC LINE EMISSION TESTS

The EUT is powered by AC/DC adapter. It is only connected to the support laptop computer to

make any parameter change.

AC/DC ADAPTER MODEL NUMBER: MD506LL/A, MD836LL/A OR MD592LL/A

AC/DC adapter

EUT

MAIN POWER SOURCE
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REPORT NO: 15U21850-E27V2
FCC ID: BCGA1489

DATE: DECEMBER 01, 2015

6. TEST AND MEASUREMENT EQUIPMENT (MODEL: A1489)

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

report:
Test Equipment List

Description Manufacturer Model Asset Cal Due
Horn Antenna 1-18GHz ETS Lindgren 3117 FO0131 02/19/14
Preamplifier, 1300 MHz Agilent / HP 8447D C00580 01/28/14
Antenna, Horn, 26.5 GHz ARA SWH-28 C01015 05/06/14
Antenna, Biconolog, 30MHz-1 GHz Sunol Sciences JB3 FO0027 03/07/14
Peak / Average Power Sensor Agilent / HP E9323A FOO163 04/03/14
P-Series single channel Power Meter [Agilent/HP N1911A FOO164 04/03/14
Spectrum Analyzer, 3Hz-44GHz Agilent NOS030A FO0127 02/22/14
Spectrum Analyzer, 3Hz-44GHz Agilent E4446A C01012 10/21/13
PreApmplifier, 1-26.5GHz Agilent 8449B C01052 10/22/13
Antenna, Horn, 40 GHz ARA MWH-2640/B |F00194 05/14/14
EMI Test Receiver, 30 MHz R&S ESHS 20 N02396 08/15/14
Preamplifier, 40 GHz Miteq NSP4000-SP2 [C00990 08/20/14
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REPORT NO: 15U21850-E27V2

FCC ID: BCGA1489

DATE: DECEMBER 01, 2015

7. TEST AND MEASUREMENT EQUIPMENT (MODELS: A1622, A1623)

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

report
Test EQquipment List
Description Manufacturer Model Serial Number Cal Due
Antenna, Horn 1-18GHz ETS Lindgren 3117 00143449 2/25/2015
. . No Serial
Amplifier, 1- 18GHz Miteq AFS42-00101800-25-5-42 2/7/2015
Number
Spectrum Analyzer, PXA, .
Agilent N9030A uUs51350187 5/2/2015
3Hz to 44GHz
Antenna, Horn 1-18GHz ETS Lindgren 3117 165318 4/14/2015
Antenna, Broadband Sunol Sciences JB3 A051314-2 4/27/2015
Hybrid, 30MHz to 2000MHz
Amplifier, 1- 18GHz Miteq AFS42-00101800-25-5-42 1818464 6/5/2015
Amplifier, 10KHz to 1GHz,
mpliter zto tohz Sonoma 310N 325118 6/5/2015
32dB
Spectrum Analyzer, PXA, .
P Y Agilent N9030A MY53311010 | 5/17/2015
3Hz to 44GHz
Antenna, Horn 1-18GHz ETS Lindgren 3117 00165319 4/14/2015
Antenna, Broadband .
. Sunol Sciences JB3 A051314-1 3/28/2015
Hybrid, 30MHz to 2000MHz
Amplifier, 1- 18GHz Miteq AFS42-00101800-25-S-42 1818462 6/5/2015
A lifier, 10KHz to 1GHz,
mpiiter zto thz Sonoma 310N 325117 6/5/2015
32dB
Spectrum Analyzer, PXA, Agilent N9030A MY53310959 | 5/7/2015
3Hz to 44GHz &
Spectrum Analyzer, PXA, .
P Y Agilent N9030A MY53310972 | 5/8/2015
3Hz to 44GHz
Amplifier, 1to 26.5GHz, .
P oo Agilent 8449B 3008A04710 | 3/25/2015
23.5dB Gain minimum
Antenna, Horn 18 to
ARA SWH-28 1007 5/9/2015
26.5GHz
Spectrum Analyzer, 40 GHz Agilent 8564E 3943A01643 8/6/2015
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REPORT NO: 15U21850-E27V2 DATE: DECEMBER 01, 2015
FCC ID: BCGA1489

8. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 789033 Zero-Span Spectrum Analyzer Method.

8.1. ON TIME AND DUTY CYCLE RESULTS

Mode ON Time|Period|Duty Cycle| Duty Duty Cycle 1/T
B X Cycle |Correction Factor|Minimum VBW

(msec) [(msec)| (linear) (%) (dB) (kHz)
802.11a 20 MHz 2.06f 2.09 0.986| 98.6% 0.00 0.010
802.11n HT20 1.91] 1.94 0.986| 98.6% 0.00 0.010
802.11n HT40 0.93[ 0.95 0.984( 98.4% 0.00 0.010

8.2. MEASUREMENT METHOD FOR POWER AND PPSD
The Duty Cycle is greater than or equal to 98% therefore KDB 789033 Method SA-1 is used.

The Duty Cycle is greater than or equal to 98% therefore KDB 789033 Method SA-1 Alternative
is used.

8.3. MEASUREMENT METHOD FOR AVERAGE SPURIOUS
EMISSIONS ABOVE 1 GHz

The Duty Cycle is greater than or equal to 98%, KDB 789033 Method AD with Power RMS
Averaging is used.
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REPORT NO: 15U21850-E27V2
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DATE: DECEMBER 01, 2015

8.4.

DUTY CYCLE PLOTS

DUTY CYCLE 802.11a MODE

Agilent Spectrum Analyzer - Swept SA
7 F S0Q  DC SENSEINT] ALIGN AUTO 03:50:10PM Sep 06, 2013
#Avg Type: RMS TRACE r 3456 Frequency
T

RL R
[Center Freq 5.18

0000000 GHz

0.0

o.0o0
-100
-200
-30.0
-400
500
600
-0

10 ciBidiv
Log

Ref Offset 12 dB
Ref 20.00 dBm

PNO: Fast —» 1rig:Free Run
IFGainlow  #Atten: 20 dB oeTlP

Auto Tune

| W7

A

CenterFreq|

5.180000000 GHz

StartFreq

5.180000000 GHz|

Stop Freq|

5.180000000 GHz|

Center 5.180000000 GHz
Res BW 3.0 MHz

VBW 8.0 MHz

2.092 ms (A)
5872 us
2.063 ms (A)
8190us

Span 0 Hz
Sweep 3.533ms (1001 pts)|| 5 oomr SteP

FUNCTION FUNC T JAuto Man|

Freq Offset|
0 Hz|

DUTY CYCLE 802.11n HT20 MODE

Agilent Spectrum Analyzer - Swept SA
7 F S0Q  DC SENSEINT] ALIGN AUTO 0352:54PM Sep 06, 2013
#Avg Type: RMS TRACE r 3456 Frequency
T

RL R
[Center Freq 5.180000000 GHz

10.0

000
400
200
200
400
00
£0.0
700

10 ciBidiv
Log

Ref Offset 12 dB
Ref 20.00 dBm

PNO: Fast —» 1rig:Free Run
IFGainlow  #Atten: 20 dB oeTlP

Auto Tune

CenterFreq|

5.180000000 GHz

StartFreq

5.180000000 GHz|

Stop Freq|

5.180000000 GHz|

Center 5.180000000 GHz
Res BW 3.0 MHz

VBW 8.0 MHz

1.936 ms (4)
1124 ms
1.908 ms (4)
1.153 ms

Span 0 Hz
Sweep 3.533ms (1001 pts)|| 5 oomr SteP

FUNCTION FUNC T JAuto Man|

Freq Offset|
0 Hz|

msG | i Alignment Completed
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DUTY CYCLE 802.11n HT40 MODE

Agilent Spectrum Analyzer - Swept SA

l RL RF S0 Q oC SEMNSEINT] ALIGN AUTO 03:46:05PM Sep 06, 2013 E
[Center Freq 5.310000000 GHz | #Avg Type: RMS TRACE[T D545 6 requency
PNO: Fast —+— 1rig: Free Run
’
IFGain:Low  #Atten: 20 dB oer|
Auto Tune|
Ref Offset 12 dB
E%gBldiv Ref 20.00 dBm
1o “L*J" N I "’Jf*"” i Jf**J*" TP e O e *’%Hi*l** *‘l CenterFreq|
000 o 5310000000 GHZ]
-10.0
=200
StartFreq
o 5.310000000 GHZ]
-40.0
-60.0
500 Stop Freq
. 5.310000000 GHz
Center 5.310000000 GHz Span 0 Hz CFStep
Res BW 3.0 MHz VBW 8.0 MHz 3000000 M
Gewooemden] % | v | fowon ] Aute Man|
1 A2 t ) 9476 us (A) 0.09 dB
2 F t 2438 us 557 dBm
3 a4 t (A 9323 us (A) 4,97 dB Freq Offset|
4 F t 259.1 us 0.69 dBm
5 0 Hz|
6
7
8
9
10
"
12
IMSG STATUS
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REPORT NO: 15U21850-E27V2 DATE: DECEMBER 01, 2015
FCC ID: BCGA1489

9. ANTENNA PORT TEST RESULTS

9.1. 802.11a SISO MODE IN THE 5.2 GHz BAND

9.1.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5180 19.99
Mid 5200 20.03
High 5240 20.15
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26 dB BANDWIDTH

BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Occupied BW
50Q DC

SENSE:INT]|

ALIGN AUTO 03:44:1%PM Sep 05, 2013

 RL RF
[Center Freq 5.180000000 GHz

|

10 dBidiv
Log

#IFGain:Low

Ref Offset11.9 dB
Ref 20.00 dBm

‘ Center Freq: 5.180000000 GHz
—— Trig:Free Run

#iAtten: 20 dB

Avg|Held: 55

Radio Std: None

Radio Device: BTS

Trace/Detector

100

Clear Write

Average|

Max Hold|

Center 5.18 GHz
#Res BW 220 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

#VBW 680 kHz

Total Power

16.694 MHz

-14.108 kHz
19.99 MHz

OBW Power
x dB

Span 25 NMHz
#Sweep 100 ms

Min Hold|

19.5 dBm

Detector,|
PeakP
Man

99.00 %
-26.00 dB

BANDWIDTH MID CH

Agilent Spectrum Analyzer - Occupied BW.
g S0g Do

SENSE:INT]|

ALIGNAUTOD

03:40:26PM Sep 09, 2013

l RL RF
[Center Freq 5.200000000 GHz

#IFGain:Low

Ref Offset11.9 dB
10 dBidiv Ref 20.00 dBm

Log

‘ Center Freq: 5200000000 GHz
—— Trig:Free Run
#Atten: 20 dB

Avg|Hold: /5

Radio Std: None

Radio Device: BTS

Trace/Detector

100

Clear Write

Average|

Max Hold

Center 5.2 GHz
#Res BW 220 kHz

Occupied Bandwidth

16.718 MHz

-16.093 kHz
20.03 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 680 kHz

Total Power

OBW Power
x dB

Span 25 NHz

Min Hold|

#Sweep 100 ms

19.4 dBm

Detector|
PeakP|
Man

99.00 %
-26.00 dB
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BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Occupied BW.

i RL RF S0s Do SENSE:INT]| ALIGNAUTO 03:38:56PM Sep05,2003 [
[Center Freq 5.240000000 GHz | Center Freq: 5.240000000 GHz Radio Ste: None TracelDetector
—— Trig:Free Run Avg|Hold: 5/5
| #IFGain:Low #Atten: 20 dB Radic Device: BTS
Ref Offset 119 dB
10 dBidiv Ref 20.00 dBm
Log
" Clear Write
0.00 - — = = -
-10.0
o Average|
-30.0
0.0
A Max Hold|
-60.0
-70.0
Min Hold|
Center 5.24 GHz Span 25 NHz
#Res BW 220 kHz #/BW 680 kHz #Sweep 100 ms
Occupled Bandwidth Total Power 19.2 dBm Detector
16.725 MHz puto Wan
Transmit Freq Error -26.500 kHz OBW Power 99.00 %
x B Bandwidth 20.15 MHz x dB -26.00 dB
IMSG STATUS

Page 27 of 451
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-E27V2 DATE: DECEMBER 01, 2015
FCC ID: BCGA1489

9.1.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5180 16.496
Mid 5200 16.448
High 5240 16.486
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99% BANDWIDTH

BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Occupied BW
50Q DC

SENSE:INT]|

ALIGN AUTO 02:11:07 PM Sep 05, 2013

 RL RF
[Center Freq 5.180000000 GHz

|

10 dBidiv
Log

#IFGain:Low

Ref Offset11.9 dB
Ref 20.00 dBm

‘ Center Freq: 5.180000000 GHz
—— Trig:Free Run

#iAtten: 20 dB

Avg|Hold: 1001100

Radio Std: None

Radio Device: BTS

Trace/Detector

100

Clear Write

Center 5.18 GHz
#Res BW 300 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

#VBW 910 kHz

Total Power

16.496 MHz

-25.787 kHz
18.95 MHz

OBW Power
x dB

Span 30 MHz
#Sweep 100 ms

Average|

Max Hold|

Min Hold|

14.3 dBm

Detector,|
Sample P|
Man

99.00 %
-26.00 dB

BANDWIDTH MID CH

Agilent Spectrum Analyzer - Occupied BW.
g S0g Do

SENSE:INT]|

ALIGNAUTOD

02:07:52PM Sep 05, 2013

 RL RF
Ref Value 20.00 dBm

#IFGain:Low

Ref Offset11.9 dB
10 dBidiv Ref 20.00 dBm

Log

‘ Center Freq: 5200000000 GHz
—— Trig:Free Run
#Atten: 20 dB

Avg|Held: 100/100

Radio Std: None

Radio Device: BTS

Trace/Detector

100

Clear Write

Average|

Max Hold

Center 5.2 GHz
#Res BW 300 kHz

Occupied Bandwidth

16.448 MHz

-16.483 kHz
19.16 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 910 kHz

Total Power

OBW Power
x dB

Span 30 NMHz

Min Hold|

#Sweep 100 ms

13.2 dBm

Detector|
Sample M|
Man

99.00 %
-26.00 dB
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REPORT NO: 15U21850-E27V2 DATE: DECEMBER 01, 2015
FCC ID: BCGA1489

BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Occupied BW.

i RL RF S0s Do SENSE:INT]| ALIGNAUTO 02:12:36PMSep05,2003 [
[Center Freq 5.240000000 GHz | Center Freq: 5.240000000 GHz Radio Ste: None TracelDetector
—— Trig:Free Run Avg|Hold: 100/100
| #IFGain:Low #Atten: 20 dB Radic Device: BTS
Ref Offset 119 dB
10 dBidiv Ref 20.00 dBm
Log
" Clear Write
0.00
-10.0 L piyrrl o L ik L
o Average|
-30.0
0.0 — ¥
A Max Hold|
-60.0
-70.0
Min Hold|
Center 5.24 GHz Span 30 NMHz
#Res BW 300 kHz #/BW 910 kHz #Sweep 100 ms
Occupled Bandwidth Total Power 13.6 dBm Ds:tr::g
16.486 MHz puto Wan
Transmit Freq Error -44.187 kHz OBW Power 99.00 %
x B Bandwidth 19.39 MHz x dB -26.00 dB
IMSG STATUS
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REPORT NO: 15U21850-E27V2
FCC ID: BCGA1489

DATE: DECEMBER 01, 2015

9.1.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.9 dB (including 10 dB pad and 1.9 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS
Channel | Frequency Power
(MHz) (dBm)
Low 5180 14.0
Mid 5200 14.0
High 5240 13.9
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REPORT NO: 15U21850-E27V2 DATE: DECEMBER 01, 2015
FCC ID: BCGA1489

9.1.4. 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-E27V2
FCC ID: BCGA1489

RESULTS

Antenna Gain

Channel | Frequency | Directio
Gain
(MHz) (dBi)
Low 5180 3.06
Mid 5200 3.06
High 5240 3.06
Limits
Channel | Frequency | FCC FCC
Power PSD
Limit Limit
(MHz) (dBm) | (dBm)
Low 5180 24.00 11.00
Mid 5200 24.00 11.00
High 5240 24.00 11.00
Duty Cycle CF (dB)| 0.00 |Included in Calculations of Corr'd Power & PSD
Output Power Results
Channel | Frequency | Chain 0| Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5180 14.06 14.06 24.00 -0.94
Mid 5200 14.03 14.03 24.00 -9.97
High 5240 14.26 14.26 24.00 -9.74
PSD Results
Channel | Frequency | Chain 0| Total PSD PSD
Meas | Corr'd Limit Margin
PSD PSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5180 2.99 2.99 11.00 -8.01
Mid 5200 2.80 2.80 11.00 -8.20
High 5240 3.34 3.34 11.00 -7.66

DATE: DECEMBER 01, 2015

Page 33 of 451

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-E27V2 DATE: DECEMBER 01, 2015
FCC ID: BCGA1489

OUTPUT POWER AND PSD, Chain 0

OUTPUT POWER AND PSD, Chain 0 LOW CH

Agilent Spectrum Analyzer - Swept SA

il RL RF S0 DC SENSE:INT] ALIGNAUTO [ oid6iS0PMSep06,2013 | ]

[Center Freq 5.180000000 GHz #Avg Type: RMS TReCE[ 356 requency
PNO: Wide —— Trig: Free Run Avg|Held: 100/100 TYPE | & it
IFGain:Low #iAtten: 20 dB DET|

Auto Tune|
Ref Offset 11.9 dB
Eggstdiv Ref 20.00 dBm

10.0

Center Freq
0.00 5.180000000 GHz
-100

-200

StartFreq
5.165000000 GHz

-300

-40.0

500

-G0.0 StopFreq
700 5.195000000 GHz

Center 5.18000 GHz Span 30.00 MHz

#Res BW 1.0 MHz VBW 3.0 MHz* Sweep 1.00 ms (1001 pts) CF Step

3.000000 MHz

[ v [ FONCTION FUNE LINC Auto Man
518000 GHz {A)  0.643 dBm Band Power 2050 MHz (A)
5.175 47 GHz 2,888 dBm

z=Z

Freq Offset
0 Hz

Maowmﬂmahmwaﬁ

=
@
o]

OUTPUT POWER AND PSD, Chain 0 MID CH

Agilent Spectrum Analyzer - Swept SA
S0g Do SENSE:INT]| ALIGNAUTOD 04:48:33 PM Sep 06, 2013

g FL RF —
[Center Freq 5.200000000 GHz #Avg Type: RMS TRACE[T - 3456 Frequency

PNO: Wide —— 1rig: Free Run Avg|Held: 100/100 TYPE |4

IFGain:Low #Atten: 20 dB DET}A

Auto Tune|
Ref Offset 11.9 dB
E%;iBldiv Ref 20.00 dBm

10.0

Center Freq
0.00 5.200000000 GHz
-10.0

-200

StartFreq
5.185000000 GHz

-30.0

-400

500

F00 Stop Freq
. 5.215000000 GHz|

Center 5.20000 GHz Span 30.00 MHz

#Res BIW 1.0 MHz VBW 3.0 MHz* Sweep 1.00 ms (1001 pts) CF Step

3.000000 MHz,
[ v [ rocion | I Auto Man

5.200 00 GHz (A) 0.389 dBm Band Power 20.50 MHz (A) 14.030 dBm

5.196 10 GHz 2.796 dBm

ZZ

FreqOffset,
0 Hz|

MaowmﬂmmhmmaE

=
@
[}
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REPORT NO: 15U21850-E27V2 DATE: DECEMBER 01, 2015
FCC ID: BCGA1489

OUTPUT POWER AND PSD, Chain 0 HIGH CH

Agilent Spectrum Analyzer - Swept SA

i RL RF So0R DO SENSE:INT]| ALIGNAUTO 04:50:50PM Sep 06, 2013 Fi
[Center Freq 5.240000000 GHz #Avg Type: RMS TRECE[TT25 45 6 requency
PNO: Wide ~—»— Trig:FreeRun Avg|Hold: 100/100 TYPE|4
IFGain:Low #Atten: 20 dB DETA
Auto Tune
Ref Offset 119 dB
10 dBidiv. Ref 20.00 dBm
Log
oo Center Freq
000 5.240000000 GHz
-10.0
=200
StartFreq
o 5.225000000 GHz
-40.0
0.0
F00 Stop Freq
. 5.255000000 GHz
Center 5.24000 GHz Span 30.00 MHz CF Step
#Res BW 1.0 MHz VBW 3.0 MHz* Sweep 1.00 ms (1001 pts) 3.000000 MHz
[MrRIMoDE[TRCfsoll = [ v | FUNCTION ] FUNCTIONWIDTH FUNCTIOH VALLE Auto Man
1 N f 524000 GHz (A) 0501 dBm BandPower 2050 MHz (&) 14.258 dBm
2 N f 5,235 35 GHz 3.340 dBm
3 FreqOffset
5 0 Hz
6
7
8
9
10
1
12
I—
IMSG STATUS
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REPORT NO: 15U21850-E27V2 DATE: DECEMBER 01, 2015
FCC ID: BCGA1489

9.2. 802.11n HT20 2TX CDD MODE IN THE 5.2 GHz BAND

9.2.1. 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 5180 20.54 20.53
Mid 5200 20.41 20.50
High 5240 20.77 20.51
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REPORT NO: 15U21850-E27V2
FCC ID: BCGA1489

26 dB BANDWIDTH, Chain 0

DATE: DECEMBER 01, 2015

BANDWIDTH Chain 0 LOW CH

Agilent Spectrum Analyzer - Occupied BW

d RL RF
VBW 680.00 kHz

506 DC

SEMSE:INT ALIGN AUTD

Ref Offset 11.9 dB

10 dBidiv Ref 20.00 dBm

Log
100

#IFGain:Low

‘ Center Freq: 5180000000 GHz
—»— Trig:Free Run Avg|Held: 55
#Atten: 20 dB

Radio Std: None

Radio Device: BTS

03:18:29 PM Sep 05, 2013

Tracel/Detector

000

Clear Write

Averagejt

Max Holdj

Center 5.18 GHz

#Res BW 220 kHz
Occupied Bandwidth

Transmit Freq Error

x dB Bandwidth 20.

17.694 MHz

-7.462 kHz

Span 25 MHz
#Sweep 100 ms

17.7 dBm

#VBW 680 kHz

Total Power

OBW Power
x dB

99.00 %

54 MHz -26.00 dB

Min Hold|

Detector|
Peak»
Man

BANDWIDTH Chain 0 MID CH

Agilent Spectrum Analyzer - Occupied BW
] RF

RL
[Center Freq 5.200000000 GHz

S0 DC

ALIGH AUTO

|

#IFGain:Low

Ref Offset 11.9 dB

10 dBldiv Rer 20.00 dBm

Log
100

03:20:00PM Sep 05, 2013

‘ Center Freq: 5.200000000 GHz Radio Std: None

—»— Trig:Free Run Avg|Hold: 55
#Atten: 20 dB Radio Device: BTS

TracelDetector

0.00

Clear Write

Average|

Max Holdj

Center 5.2 GHz

#Res BW 220 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

17.704 MHz

-17.165 kHz
20.41 MHz

Span 25 MHz

#VBW 680 kHz #Sweep 100 ms

Min Hold|

Total Power 17.5 dBm

Detector|
Peak»
Man

OBW Power
x dB

99.00 %
-26.00 dB
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REPORT NO: 15U21850-E27V2
FCC ID: BCGA1489

DATE: DECEMBER 01, 2015

BANDWIDTH Chain 0 HIGH CH

Agilent Spectrum Analyzer - Occupied BW
( S0 DC

SENSE!INT

ALIGNAUTD

RL RF
[Center Freq 5.240000000 G|

Hz

Ref Offset 11.9 dB

10 cdBldiv Ref 20.00 dBm

Log

#IFGain:Low

—»— Trig:Free Run
#Atten: 20 dB

‘ Center Freq: $.240000000 GHz
Avg|Hold: 5/5

03:2214PM Sep 05, 2013
Radio Std: None

Radio Device: BTS

Tracel/Detector

100

Clear Write

Average|

Max Holdj

Center 5.24 GHz

#Res BW 220 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

#VBW 680 kHz

Total Power

17.693 MHz
-32.637 kHz

OBW Power

20.77 MHz x dB

Span 25 MHz
#Sweep 100 ms

Min Hold|

17.1 dBm

Detector|
Peak)
Man

99.00 %
-26.00 dB

26 dB BANDWIDTH, Chain 1

BANDWIDTH Chain 1 LOW CH

Agilent Spectrum Analyzer - Occupied BW

d RL RF S00 DO
VBW 680.00 kHz

SEMSE:INT

ALIGN AUTO

‘ Center Freq: 5180000000 GHz

|

Ref Offset 11.9 dB
10 dBidiv Ref 20.00 dBm

Log

#IFGain:Low

—— Trig:Free Run
#Atten: 20 dB

Avg|Hold: 55

03:17:58PM Sep 05, 2013
Radio Std: None

Radio Device: BTS

Tracel/Detector

100

0.00

Clear Write

Average|

Max Holdj

Center 5.18 GHz

#Res BW 220 kHz

Occupied Bandwidth
17.671

Transmit Freq Error

x dB Bandwidth

#VBW 680 kHz

Total Power

MHz
-16.243 kHz
20.53 MHz

OBW Power
x dB

Span 25 MHz
#Sweep 100 ms

Min Hold|

16.4 dBm

Detector|
Peak)»
Man

99.00 %
-26.00 dB
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REPORT NO: 15U21850-E27V2 DATE: DECEMBER 01, 2015
FCC ID: BCGA1489

BANDWIDTH Chain 1 MID CH

Agilent Spectrum Analyzer - Occupied BW

RL RF 506 DC SEMSE:INT ALIGN AUTD 03:20:40PMSep05,2013 | |
[Center Freq 5.200000000 GHz | Center Freq: 5.200000000 GHz Radio Std: None TracelDetector
—»— Trig:Free Run Avg|Held: 55

#IFGain:Low #Atten: 20 dB

Radio Device: BTS

Ref Offset 11.9 dB
10 dBidiv Ref 20.00 dBm
Log

100

Clear Write|
000

Averagejt

Max Holdj

Min Hold
Center 5.2 GHz

Span 25 MHz
#Res BW 220 kHz #VBW 680 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 16.3 dBm Detector

Peak»
17.662 MHz

Man

Transmit Freq Error -20.867 kHz OBW Power 99.00 %
x dB Bandwidth 20.50 MHz x dB -26.00 dB

BANDWIDTH Chain 1 HIGH CH

Agilent Spectrum Analyzer - Occupied BW

RL RF 506 DC SEMSE:INT ALIGN AUTD 03:21:42PMSep05,2013 | |
[Center Freq 5.240000000 GHz | Center Freq: 5.240000000 GHz Radio Ste: None TracelDetector
—— Trig:Free Run Avg|Hold: 5/5

#IFGain:Low #Atten: 20 dB

Radio Device: BTS

Ref Offset 11.9 dB
10 dBidiv Ref 20.00 dBm
Log

100

Clear Write|
000

Average]t

Max Holdj

Min Hold
Center 5.24 GHz

Span 25 MHz
#Res BW 220 kHz #VBW 680 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 16.1 dBm Detector

Peak P
17.667 MHz

Man

Transmit Freq Error -26.137 kHz OBW Power 99.00 %

x dB Bandwidth 20.51 MHz x dB -26.00 dB
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REPORT NO: 15U21850-E27V2
FCC ID: BCGA1489

9.2.2. 99% BANDWIDTH

DATE: DECEMBER 01, 2015

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 99% BW |99% BW
Chain 0| Chain 1
(MHz) (MHz) [ (MHz)
Low 5180 17.622 | 17.669
Mid 5200 17.690 | 17.696

High 5240 17.722 | 17.697
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REPORT NO: 15U21850-E27V2
FCC ID: BCGA1489

99% BANDWIDTH, Chain 0

DATE: DECEMBER 01, 2015

99% BANDWIDTH, Chain 0 LOW CH

Agilent Spectrum Analyzer - Occupied BW
. S09  DC

RL RF
[Center Freq 5.180000000 GHz

ALIGN AUTD

Ref Offset 11.9 dB

10 dBidiv Ref 20.00 dBm

Log
100

#IFGain:Low

—»— Trig:Free Run
#Atten: 20 dB

‘ Center Freq: 5180000000 GHz
Avg|Hold: 1001100

Radio Std: None

Radio Device: BTS

02:54:58 PM Sep 05, 2013

Tracel/Detector

000

Clear Write

Center 5.18 GHz

Averagejt

Max Holdj

#Res BW 300 kHz

Occupied Bandwidth
17.622
Transmit Freq Error

x dB Bandwidth

-30.705 kHz
18.84 MHz

#VBW 910 kHz

Total Power

MHz

OBW Power
x dB

Span 30 MHz
#Sweep 100 ms

11.1 dBm

99.00 %
-26.00 dB

Min Hold|

Detector
Sample ¥
Man

Agilent Spectrum Analyzer - Occupied BW

RF S0 DC

RL
[Center Freq 5.200000000 GHz

ALIGH AUTO

‘ Center Freq: 5.200000000 GHz

|

#IFGain:Low

Ref Offset 11.9 dB

10 dBldiv Rer 20.00 dBm

Log
100

—»— Trig:Free Run Avg|Ho
#Atten: 20 dB

02:51:30PM Sep 05, 2013

Radio Std: None
Id: 100/100

Radio Device: BTS

TracelDetector

0.00

Clear Write

Average|

Max Holdj

Center 5.2 GHz

#Res BW 300 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

#VBW 910 kHz

Total Power

17.690 MHz

18.577 kHz
19.82 MHz

OBW Power
x dB

Span 30 MHz
#Sweep 100 ms

Min Hold|

11.5 dBm

Detector|
SampleP
Man

99.00 %
-26.00 dB
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REPORT NO: 15U21850-E27V2 DATE: DECEMBER 01, 2015
FCC ID: BCGA1489

99% BANDWIDTH, Chain 0 HIGH CH

Agllent Spectrum Analyzer - Occupied BW

o
Eenter Freq 5.240000000 GHz

ALIGNAUTD 02:46:50PM Sep 05, 2013

‘ CenterFreq 5.240000000 GHz Radio Std: None Trace/Detector

Trig: Free Run Avg|Held: 100,100
#IFGam.Luw #Atten: 20 dB

Radio Device: BTS
Ref Offset 11.9 dB
10 dBidiv Ref 20.00 dBm
Log

100

Clear Write

Average|

Max Holdj

Center 5.24 GHz

Min Hold|
Span 30 MHz
#Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 10.8 dBm Detector

Sample P
17.722 MHz

Man

Transmit Freq Error 62.174 kHz

OBW Power 99.00 %
x dB Bandwidth 20.23 MHz

x dB -26.00 dB

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH

Agllent Spectrum Analyzer - Occupied BW

ALIGN AUTO 02:56:03PM Sep 05, 2013
Eenter Freq 5.180000000 GHz | Center Freq: §.130000000 GHz

Radio 5td: Nohe Trace/Detector
—— Trig:Free Run Avg|Hold: 100/100
#IFGam:Luw #Atten: 20 dB Radio Device: BTS

Ref Offset 11.9 dB
10 cBidiv Ref 20.00 dBm
Log

100

Clear Write
0.00

Average|

Max Holdj

Min Hold|
Center 5.18 GHz Span 30 MHz
#Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 10.1 dBm Detector

Sample»
17.669 MHz

Man

Transmit Freq Error -48.360 kHz
x dB Bandwidth 19.33 MHz

OBW Power 99.00 %
x dB -26.00 dB
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REPORT NO: 15U21850-E27V2
FCC ID: BCGA1489

DATE: DECEMBER 01, 2015

99% BANDWIDTH, Chain 1 MID CH

Agilent Spectrum Analyzer - Occupied BW
! S09  DC

SEMSE:INT ALIGN AUTD

l RL RF
[Center Freq 5.200000000 GHz

02:50:45PM Sep 05, 2013

‘ Center Freq: 5.200000000 GHz Radio 5td: None

Ref Offset 11.9 dB
10 dBidiv Ref 20.00 dBm

Log

#IFGain:Low

—»— Trig:Free Run Avg|Held: 100/100

#Atten: 20 dB Radio Device: BTS

Tracel/Detector

100

000

Clear Write

Averagejt

Max Holdj

Center 5.2 GHz
#Res BW 300 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

MsG | ) Alignment Completed

17.696 MHz

-51.801 kHz
19.50 MHz

Span 30 MHz

#VBW 910 kHz #Sweep 100 ms

Min Hold|

Total Power 9.98 dBm

Detector
Sample ¥
Man

OBW Power
x dB

99.00 %
-26.00 dB

99% BANDWIDTH, Chain 1 HIGH CH

Agilent Spectrum Analyzer - Occupied BW
[ 506 DC

SEMSE:INT ALIGN AUTD

 RL RF
[Center Freq 5.24

0000000 GHz

02:48:44 PM Sep 05, 2013

‘ Center Freq: 5.240000000 GHz Radio 5td: None

#IFGain:Low

Ref Offset 11.9 dB
10 dBidiv Ref 20.00 dBm

Log

—— Trig:Free Run Avg|Hold: 100/100

#Atten: 20 dB Radio Device: BTS

Trace/Detector

100

000

Clear Write

Average]t

Max Holdj

Center 5.24 GHz
#Res BW 300 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

2.909

17.697 MHz

18.75 MHz

Span 30 MHz

#VBW 910 kHz #Sweep 100 ms

Min Hold|

Total Power 9.53 dBm

Detector
Sample ¥
Man

kHz OBW Power

x dB

99.00 %
-26.00 dB
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REPORT NO: 15U21850-E27V2
FCC ID: BCGA1489

DATE:

DECEMBER 01, 2015

9.2.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.9 dB (including 10 dB pad and 1.9 dB cable) was

entered as an offset in the power meter to allow for direct reading of power.

RESULTS
Average Power Results

Channel | Frequency | Chain 0 | Chain1 | Total
Power Power | Power
(MHz) (dBm) (dBm) | (dBm)
Low 5180 10.90 11.00 13.96
Mid 5200 10.90 11.00 13.96
High 5240 11.00 10.90 13.96
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REPORT NO: 15U21850-E27V2 DATE: DECEMBER 01, 2015
FCC ID: BCGA1489

9.2.4. OUTPUT POWER AND PPSD

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-E27V2
FCC ID: BCGA1489

DATE: DECEMBER 01, 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)
-0.02 3.06 1.79

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

Chain 0 | Chain 1 [ Correlated Chains
Antenna [ Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
-0.02 3.06 4.67
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REPORT NO: 15U21850-E27V2
FCC ID: BCGA1489
RESULTS

DATE: DECEMBER 01, 2015

Antenna Gain
Channel

Frequency [Uncorre [Correlat

Directio |Directio
nal nal
Gain Gain
(MHz) (dBi) (dBi)
Low 5180 1.79 4.67
Mid 5200 1.79 4.67
High 5240 1.79 4.67

Limits

Channel | Frequency FCC FCC
Power | PPSD
Limit Limit
(MHz) (dBm) | (dBm)
Low 5180 24.00 11.00
Mid 5200 24.00 11.00
High 5240 24.00 11.00

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

Output Power Results

Channel | Frequency | Chain O |Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power | Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5180 11.08 11.10 14.10 24.00 -9.90
Mid 5200 11.10 11.12 14.12 24.00 -9.88
High 5240 11.15 11.13 14.15 24.00 -9.85
PPSD Results
Channel | Frequency | Chain 0 |Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD | PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5180 -0.30 -0.32 2.70 11.00 -8.30
Mid 5200 -0.48 -0.31 2.62 11.00 -8.38
High 5240 -0.43 -0.25 2.67 11.00 -8.33
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REPORT NO: 15U21850-E27V2 DATE: DECEMBER 01, 2015
FCC ID: BCGA1489

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

Agilent Spectrum Analyzer - Swept SA

il RL RF S0 DC SENSE:INT] ALIGNAUTO [ 06i24i33PMsep06,2013 | ]

[Center Freq 5.180000000 GHz #Avg Type: RMS TReCE[ 356 requency
PNO: Wide —— Trig: Free Run Avg|Held: 100/100 TYPE | & it
IFGain:Low #iAtten: 20 dB DET|

Auto Tune|
Ref Offset 11.9 dB
Eggstdiv Ref 20.00 dBm

10.0

Center Freq
0.00 5.180000000 GHz
-100

-200

StartFreq
5.165000000 GHz

-300

-40.0

500

-G0.0 StopFreq
700 5.195000000 GHz

Center 5.18000 GHz Span 30.00 MHz

#Res BW 1.0 MHz VBW 3.0 MHz* Sweep 1.00 ms (1001 pts) CF Step

3.000000 MHz

[ v [ FONCTION FUNE LINC Auto Man
5.18000 GHz {A) -2.390dBm Band Power 20.60 MHz (A)
5.18297 GHz 0.300 dBm

z=Z

Freq Offset
0 Hz

owmﬂmahmmaH

1
12
—
msG | i Alignment Completed

OUTPUT POWER AND PPSD, Chain 0 MID CH

Agilent Spectrum Analyzer - Swept SA
S0g Do SENSE:INT]| ALIGNAUTOD 05:54:41PM Sep 06, 2013

g FL RF —
[Center Freq 5.200000000 GHz #Avg Type: RMS TRACE[T - 3456 Frequency

PNO: Wide —— 1rig: Free Run Avg|Held: 100/100 TYPE |4

IFGain:Low #Atten: 20 dB DET}A

Auto Tune|
Ref Offset 11.9 dB
E%;iBldiv Ref 20.00 dBm

10.0

Center Freq
0.00 5.200000000 GHz
-10.0

-200

StartFreq
5.185000000 GHz

-30.0

-400

500

F00 Stop Freq
. 5.215000000 GHz|

Center 5.20000 GHz Span 30.00 MHz

#Res BIW 1.0 MHz VBW 3.0 MHz* Sweep 1.00 ms (1001 pts) CF Step

3.000000 MHz,
[ v [ rocion | I Auto Man

520000 GHz (A) -2.883dBm Band Power 2060 MHz (A) 11.103 dBm

5.192 83 GHz 0477 dBm

ZZ

FreqOffset,
0 Hz|

MaowmﬂmmhmmaE

=
@
[}
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REPORT NO: 15U21850-E27V2
FCC ID: BCGA1489

DATE: DECEMBER 01, 2015

OUTPUT POWER AND PPSD, Chain 0 HIGH CH

Agilent Spectrum Analyzer - Swept SA

i RL RF So0R DO SENSE:INT]| ALIGNAUTO 05:48:27 PM Sep 06, 2013 Frequenc
[Center Freq 5.240000000 GHz ) #Avg Type: RMS TRECE[TT25 45 6 quency
PNO: Wide ~—»— Trig:FreeRun Avg|Hold: 100/100 TYPE|4
IFGain:Low #Atten: 20 dB DET|&
Auto Tune
Ref Offset 11.9 dB
10 dBidiv. Ref 20.00 dBm
Log
oo Center Freq
000 5.240000000 GHz
-10.0
=200
StartFreq
e 5,225000000 GHz
-40.0
0.0
F00 Stop Freq
. 5.255000000 GHz
Center 5.24000 GHz Span 30.00 MHz CF Step
#Res BW 1.0 MHz VBW 3.0 MHz* Sweep 1.00 ms (1001 pts) 3.000000 MHz
Auto Man
524000 GHz (A) -2.985 dBm Band Power  20.80 MHz (A) 11.149 dBm
6.233 94 GHz 0.431 dBm
FreqOffset,
0 Hz|

STATUS

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 LOW CH

Agilent Spectrum Analyzer - Swept SA
4 S0s Do

ALIGNAUTO

PM Sep06, 2013

| RL RF
[Center Freq 5.180000000 (':;I;‘Ig: e Trig:Free Run
#Atten: 20 dB

IFGain:Low

Ref Offset11.9 dB

10 ¢Bidiv Ref 20.00 dBm
Log

#Avg Type: RMS
Avg|Hold: 1001100

Frequency

Auto Tune

10.0

Center Freq

5.180000000 GHz

0.00

-10.0

-200

StartFreq

-30.0

5.165000000 GHz

-400

500

StopFreq|

E00

5.195000000 GHz

-0

Center 5.18000 GHz
#Res BW 1.0 MHz

VBW 3.0 MHz*

Span 30.00 MHz
Sweep 1.00 ms (1001 pts)

CF Step
3.000000 MHz,

5.180 00 GHz {(A)
5.176 64 GHz

2787 dBm Band Power
0.316 dBm

Auto

Man

FreqOffset,
0 Hz|
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REPORT NO: 15U21850-E27V2

DATE: DECEMBER 01, 2015
FCC ID: BCGA1489

OUTPUT POWER AND PPSD, Chain 1 MID CH

Agilent Spectrum Analyzer - Swept SA
RL RF 509
[Center Freq 5.200000000 GHz

PNO: Wide —»— 1'g: Free Run
IFGain:Low #Atten: 20 dB

SENSE:INT| ALIGN AUTO 05:56:40PM Sep 06, 2013
#Avg Type: RMS TRACE 3456
Avg|Held: 100/100 TYPE |4 \olluhsi

DET|4 MR MR

Mkr2 5.196 19 GHz
-0.309 dBm

Frequency

Auto Tune|
Ref Offset 11.9 dB

10 cBidiv__ Ref 20.00 dBm
Log

10.0

Center Freq
5.200000000 GHz

0.00

-100

-200

StartFreq
300 5.185000000 GHz
-40.0

-50.0

-G0.0 StopFreq
700 5.215000000 GHz

Center 5.20000 GHz
Res BW 1.0 MHz

VBW 3.0 MHZz*

Span 30.00 MHz
Sweep 1.00 ms (1001 pts)

CF Step
3.000000 MHz

FUNCTION
2788 dBm Eand Power
0.309 dBm

Auto Man

FUNCTION wIDTH
20.60 MHz (4)

FUNCTION VALLIE
5.200 00 GHz (A)
5.196 19 GHz

Freq Offset
0 Hz

OUTPUT POWER AND PPSD, Chain 1 HIGH CH

Agilent Spectrum Analyzer - Swept SA
So0Q DC SENSE:INT|

RL RF

[Center Freq 5.240000000 GHz i

PNO: Wide ~—»— Trig: FreeRun
IFGain:Low #Atten: 20 dB

ALIGNAUTO 05:46:38PM Sep 06, 2013
#Avy Type: RMS TRACE” 3456
&

Frequency

Avg|Held: 100/100 TYPE
DET)A MM W T

Mkr2 5.236 31 GHz Auto Tune

-0.251 dBm

Ref Offset 11.9 dB

10 ¢Bidiv__ Ref 20.00 dBm
Log

10.0
0.00

Center Freq
5.240000000 GHz

-100

200

StartFreq,
-30.0 5.226000000 GHz
400

600

500 Stop Freq
e 5.255000000 GHz

Center 5.24000 GHz

Span 30.00 MHz
Res BW 1.0 MHz

Sweep 1.00 ms (1001 pts)
FUNCTION wIDTH

2608 dBm Band Fower 20.60 MHz (A)
0.2561 dBm

CF Step
3.000000 MHz
Auto Man

VBW 3.0 MHz*

FUNCTION VALUE
11.130 dBm

f (A
f

5.240 00 GHz (A)
5.236 31 GHz

Freq Offset
0 Hz

Msa [ Alignment Completed
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REPORT NO: 15U21850-E27V2 DATE: DECEMBER 01, 2015
FCC ID: BCGA1489

9.3. 802.11n HT40 SISO MODE IN THE 5.2 GHz BAND

9.3.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5190 39.71
High 5230 39.52

Page 51 of 451
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-E27V2 DATE: DECEMBER 01, 2015
FCC ID: BCGA1489

26 dB BANDWIDTH

BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Occupied BW.
il RL RF S0¢ DC . ALIGN AUTO 03:22:08 PM Sep 06, 2013
[Center Freq 5.190000000 GHz Center Freq: 5.130000000 GHz Radio Std: None Trace/Detector

—»— Trig:Free Run Avg|Hold: 5I5
#IFGain:Low #Atten: 20 dB

Ref Offset 12 dB
10 cBidiv Ref 20.00 dBm
Log

100

Radio Device: BTS

Clear Write

Average|

Max Hold|

Min Hold|
Center 5.19 GHz

Span 60 MHz
#Res BW 430 kHz #/BW 1.2 MHz #Sweep 100 ms

Occupied Bandwidth Total Power 20.6 dBm Det:gg
36.299 MHz Man

Transmit Freq Error -13.373 kHz OBW Power 99.00 %
x dB Bandwidth 39.71 MHz x dB

-26.00 dB

BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Occupied BW

ALIGN ATO 03:25:33PM Sep 06,2013 | . . . ., |
Radio 5td: None Trace/Detector

ICenter Freq 5.230000000 GHz | CenterFreq: 5. GHz
—— Trig:Free Run Avg|Held: 55
#IFGain:Low #Atten: 20 dB

Ref Offset 12 dB
10 dBidiv Ref 20.00 dBm
Log |

oo
|

Clear Write
0.oo

Radio Device: BTS

Average|

Max Hold|

Min Hold|
Center 5.23 GHz

Span 60 MHz
#Res BW 430 kHz #/BW 1.2 MHz #Sweep 100 ms

Occupied Bandwidth Total Power 23.5 dBm Det:gg
36.370 MHz Man

Transmit Freq Error -44.850 kHz OBW Power 99.00 %
x dB Bandwidth 39.52 MHz x dB

-26.00 dB
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REPORT NO: 15U21850-E27V2 DATE: DECEMBER 01, 2015
FCC ID: BCGA1489

9.3.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5190 36.098
High 5230 36.229
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REPORT NO: 15U21850-E27V2
FCC ID: BCGA1489

DATE: DECEMBER 01, 2015

99% BANDWIDTH

99% BANDWIDTH, LOW CH

Agilent Spectrum Analyzer - Occupied BW

il RL RF 506 DC SEMSE:INT]|

ALIGN AUTO

10:37:39 &M Sep 06, 2013

VBW 1.8000 MHz

.

10 dBlidiv
Log

—»— Trig:Free Run
#IFGain:Low #Atten: 20 dB
Ref Offset 11.9 dB
Ref 20.00 dBm

Center Freq: 5.190000000 GHz

Avg[Hold: 1001100

Radio Std: None

Radio Device: BTS

TracelDetector

100

Clear Write

Center 5.19 GHz
#Res BW 620 kHz

Occupied Bandwidth
36.098 MHz

-97.008 kHz
37.57 MHz

Transmit Freq Error

x dB Bandwidth x dB

MsG | i Alignment Completed

Total Power

OBW Power

#VBW 1.8 MHz

14.0 dBm

99.00 %
-26.00 dB

Span 60 MHz
#Sweep 100 ms

Average|

Max Hold|

Min Hold|

Detector|
Sample P|
Man

99% BANDWIDTH, HIGH CH

Agilent Spectrum Analyzer - Occupied BW

ALIGH AUTO

10:45:04 AM Sep 06, 2013

Center Freq 5.230000000 GHz

|

10 dBidiv
Log

—— Trig:Free Run
#IFGain:Low #Atten: 20 dB
Ref Offset 11.9 dB
Ref 20.00 dBm

‘ Center Freq: 5230000000 GHz
AvglHold: 1001100

Radio Std: None

Radio Device: BTS

Tracel/Detector

oo

n.0o

Clear Write

Average|

Max Holdj

Center 5.23 GHz

#Res BW 620 kHz #VBW 1.8 MHz

Occupied Bandwidth
36.229 MHz

856 Hz
38.30 MHz

Transmit Freq Error

x dB Bandwidth x dB

Total Power

OBW Power

16.7 dBm

99.00 %
-26.00 dB

Span 60 MHz
#Sweep 100 ms

Min Hold|

Detector|
Sample»
Man
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REPORT NO: 15U21850-E27V2 DATE: DECEMBER 01, 2015
FCC ID: BCGA1489

9.3.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.9 dB (including 10 dB pad and 1.9 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS

Channel |[Frequency] Power
(MHz) (dBm)
Low 5190 13.45
High 5230 15.81

Page 55 of 451

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-E27V2 DATE: DECEMBER 01, 2015
FCC ID: BCGA1489

9.3.4. OUTPUT POWER AND PPSD

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-E27V2
FCC ID: BCGA1489

DATE: DECEMBER 01, 2015
RESULTS

Antenna Gain
Channel | Frequency

Direction
Gain
(MHz) (dBi)
Low 5190 3.06
High 5230 3.06

Limits

Channel | Frequency FCC FCC

Power PPSD
Limit Limit

(MHz) @Bm) | (@Bm)
Low 5190 24.00 | 11.00
High 5230 24.00 | 11.00

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

Output Power Results

Channel | Frequency | Chain 0 | Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5190 13.50 13.50 24.00 -10.50
High 5230 15.83 15.83 24.00 -8.17
PPSD Results
Channel | Frequency | Chain O | Total PPSD PPSD
Meas Corr'd Limit Margin
PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5190 0.54 0.54 11.00 -10.46
High 5230 3.09 3.09 11.00 -7.91
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REPORT NO: 15U21850-E27V2 DATE: DECEMBER 01, 2015
FCC ID: BCGA1489

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

Agilent Spectrum Analyzer - Swept SA

RL [ S0G DO SENSE:INT| ALIGN AUTO 05:56:10 AM Sep 16, 2013 Fi
[Center Freq 5.190000000 GHz #Avg Type: RMS WeCE[ 356 requency
PNO: Fast 50 1rig: Free Run TYPE| & bt
IFGain:Low #Atten: 20 dB DET|& M TR

Mkr2 5.191 80 GHZ Auto Tune
Ref Offset 11.9 ¢B
19 gBciv Ref 20.50 dBm 0.54 GBI

10&

182 CenterFreq
0.500 — é ' 5.190000000 GHz
950

195
StartFreq
295 5.160000000 GHz|

-394
-435

8.5 Stop Freq,
535 5.220000000 GHz

Center 5.19000 GHz Span 60.00 MHz
Res BW 1.0 NMHz #/BW 3.0 MHz Sweep 1.00 ms (1001 pts),

CF Step
6.000000 MHz
A FUN I UK LUE Auto Man

5.190 00 GHz 4.34 dBm Band Power 36.40 MHz 13.5 dBm
5.191 80 GHz 0.54 dBm

Freq Offset
0Hz

OUTPUT POWER AND PPSD, Chain 0 HIGH CH

Agilent Spectrum Analyzer - Swept SA

RL RF SENSEINT) ALIGN AUTO 06:09:37 AM St

S0g  DC 6,2013
[Center Freq 5.230000000 GHz #Avg Type: RMS TRACE’: Frequency

n | Trig: Free Run TYPE
PNO: Fast —»—~
IFGain:Low #Atten: 20 dB DET|A MW T

Auto Tune
MKr2 5.231 32 GHz|
Ref Offset 11.9 dB
1L%5|deiv R:f zg.eﬁu dBm 3.09 dBm

105
0.500

CenterFreq|
5.230000000 GHz|

950

195
N StartFreq
285 5.200000000 GHz

Reka)

485

595 Stop Freq
os 5.260000000 GHz

Center 5.23000 GHz Span 60.00 MHz CFSte
Res BW 1.0 MHz #VBW 3.0 MIHz Sweep 1.00 ms (1001 pts), 6.000000 MH":
C [ v [ FONCTION | FUNCTIONWIDTH FUNCTION YALUE Auto Man

5230 00 GHz 212 dBm Band Power 36.40 MHz 15.83 dBm
5.231 32 GHz 3.09dBm

Freq Offset
0Hz
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REPORT NO: 15U21850-E27V2 DATE: DECEMBER 01, 2015
FCC ID: BCGA1489

9.4. 802.11n HT40 2TX CDD MODE IN THE 5.2 GHz BAND

9.4.1. 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 39.64 39.27
High 5230 39.66 39.12
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REPORT NO: 15U21850-E27V2
FCC ID: BCGA1489

DATE: DECEMBER 01, 2015

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH

Agilent Spectrum Analyzer - Occupied BW
50Q DC

ALIGN AUTO

 RL RF
[Center Freq 5.190000000 GHz

‘ Center Freq: 5.190000000 GHz

|

10 dBidiv
Log

#IFGain:Low

Ref Offset11.9 dB
Ref 20.00 dBm

e

Trig: Free Run Avg|Held: 55
#Atten: 20 dB

12:13:08PM Sep 0, 2015
Radio Std: None

Radio Device: BTS

Trace/Detector

100

Clear Write

Average|

Max Hold|

Center 5.19 GHz
#Res BW 430 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

#VBW 1.2 MHz

Total Power

36.385 MHz

-4.232 kHz
39.64 MHz

OBW Power
x dB

19.8 dBm

99.00 %
-26.00 dB

Span 60 MHz
#Sweep 100 ms

Min Hold|

Detector,|
PeakP
Man

26 dB BANDWIDTH, Chain 0 HIGH CH

Agilent Spectrum Analyzer - Occupied BW.
g S0g Do

SENSE:INT]| ALIGNAUTOD

l RL RF
[Center Freq 5.230000000 GHz

#IFGain:Low

Ref Offset11.9 dB
10 dBidiv Ref 20.00 dBm

Log

‘ Center Freq: 5230000000 GHz
—— Trig:Free Run
#Atten: 20 dB

Avg|Hold: /5

12:15:01PM Sep 06, 2013
Radio Std: None

Radio Device: BTS

Trace/Detector

100

Clear Write

Average|

Max Hold

Center 5.23 GHz
#Res BW 430 kHz

Occupied Bandwidth
36.370 MHz

-6.541 kHz
39.66 MHz

Transmit Freq Error
x dB Bandwidth

MsG | ) Alignment Completed

#VBW 1.2 MHz

Total Power 20.9d

OBW Power

x dB -26.00

#Sweep 100 ms

99.00 %

Span 60 NHz

Min Hold|

Bm

Detector|
PeakP|
Man

dB
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REPORT NO: 15U21850-E27V2
FCC ID: BCGA1489

DATE: DECEMBER 01, 2015

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, C

Agilent Spectrum Analyzer - Occupied BW.
! RE

hain 1 LOW CH

ALIGN AUTO

RL
[Center Freq 5.190000000 GHz

5.190000000 GHz

||

10 dBidiv
Log

#IFGain:Low

Ref Offset 11.9 dB
Ref 20.00 dBm

un Avg|Hold: /6

12117:36,PM Sep 08, 2013
Radio Std: None

Radio Device: BTS

TracelDetector

100

Clear Write

Average|

Max Hold|

Center 5.19 GHz
#Res BW 430 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

-38.976 k|

39.27 MHz

#VBW 1.2 MHz

Total Power

36.251 MHz

Hz OBW Power

x dB

Span 60 MHz
#Sweep 100 ms

Min Hold

19.5 dBm

Detector,|
Peak P
Man

99.00 %
-26.00 dB

26 dB BANDWIDTH, Chain 1 HIGH CH

Agilent Spectrum Analyzer - Occupied BW

500  DC

SENSE:INT]|

ALIGN AUTO

4 RL RF
[Center Freq 5.23

|

10 dBidiv
Log

0000000 GHz |
#IFGain:an*

Ref Offset11.9 dB
Ref 20.00 dBm

Center Freq: 5.230000000 GHz
Trig: Free Run Avg|Held: 55
#Atten: 20 dB

12:16:07 PM Sep 0, 2015
Radio Std: None

Radio Device: BTS

Trace/Detector

100

Clear Write

Average|

Max Hold|

Center 5.23 GHz
#Res BW 430 kHz

Occupied Bandwidth
36.247 MHz

-39.499 kHz
39.12 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 1.2 MHz

Total Power

OBW Power
x dB

21.0 dBm

99.00 %
-26.00 dB

Span 60 MHz
#Sweep 100 ms

Min Hold|

Detector,|
PeakP
Man
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REPORT NO: 15U21850-E27V2 DATE: DECEMBER 01, 2015

FCC ID: BCGA1489
9.4.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

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

Low 5190 36.248 | 36.244
High 5230 36.271 | 36.357
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REPORT NO: 15U21850-E27V2 DATE: DECEMBER 01, 2015
FCC ID: BCGA1489
99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH

Agilent Spectrum Analyzer - Occupied BW
(i S0Q DO

RL RF
[Center Freq 5.190000000 GHz

ALIGN AUTO 11:12:51 AM Sep 06, 2013

| Genter Freq: 5190000000 GHz Radio Std: None Trace/Detector

H:
—— Trig:Free Run Avg|Hold: 1001100
#IFGain:Low #Atten: 20 dB

Radio Device: BTS
Ref Offset 11.9 dB

10 dBidiv Ref 20.00 dBm
Log

100

Clear Write

Average|

Max Holdj

Min Hold|
Center 5.19 GHz Span 60 MHz
#Res BW 620 kHz #VBW 1.8 MHz #Sweep 100 ms)

Occupied Bandwidth Total Power 13.2 dBm Detector

Sample»
36.248 MHz

Man

Transmit Freq Error -15.861 kHz

OBW Power 99.00 %
x dB Bandwidth 37.99 MHz

x dB -26.00 dB

99% BANDWIDTH, Chain 0 HIGH CH

Agilent Spectrum Analyzer - Occupied BW
u RF S0Q D

RL o
[Center Freq 5.230000000 GHz Radio Std: None Trace/Detector
—— Trig:Free Run Avg|Hold: 100100

ALIGN AUTO 11:15:45 AM Sep 06, 2013
| Center Freq: §.230000000 GHz

#IFGain:Low #Atten: 20 dB Radio Device: BTS
Ref Offset 11.9 dB
10 dBidiv Ref 20.00 dBm
Log

100

Clear Write

Average|

Max Holdj

Center 5.23 GHz

Min Hold|
Span 60 MHz
#Res BW 620 kHz #VBW 1.8 MHz #Sweep 100 ms)

Occupied Bandwidth Total Power 14.1 dBm Detector

Sample ¥
36.271 MHz

Man

Transmit Freq Error -92.686 kHz

OBW Power 99.00 %
x dB Bandwidth 37.52 MHz

x dB -26.00 dB
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REPORT NO: 15U21850-E27V2
FCC ID: BCGA1489

DATE: DECEMBER 01, 2015

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH

it Spectrum Analyzer - Occupied BW
RF

ALIGN AUTO

i RL
[Center Freq 5.190000000 GHz

SENSE!INT] 11:13:57 AM Sep 06, 2013
| Center Freq: 5.190000000 GHz

|

10 dBidiv
Log

#IFGain:Low

Ref Offset 11.9 dB
Ref 20.00 dBm

Radio Std: None
—— Ttig:Free Run Avg|Held: 1007100
#Atten: 20 dB Radio Device: BTS

Tracel/Detector

100

Clear Write

Average|

Max Holdj

Center 5.19 GHz

#Res BW 620 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

msG | i Alignment Completed

36.244 MHz

92.563 kHz
37.74 MHz

Span 60 MHz

#/BW 1.8 MHz #Sweep 100 ms

Min Hold|

Total Power 12.0 dBm

Detector|
Sample >
Man

OBW Power
x dB

99.00 %
-26.00 dB

99% BANDWIDTH, Chain 1 HIGH CH

Agilent Spectrum Analyzer - Occupied BW.

il RL RF S0Q  DC

ALIGN AUTO

[Center Freq 5.230000000 GHz

|

10 cBidiv
Log

P

#IFGain:Low

Ref Offset 11.9 dB
Ref 20.00 dBm

| Center Freq: 5.230000000 GHz

11:08:58 AM Sep 06, 2013
Radio Std: None

Trig: Free Run Avg|Hold: 100/100

#Atten: 20 dB

Radio Device: BTS

TracelDetector

100

Clear Write|

Average]t

Max Holdj

Center 5.23 GHz

#Res BW 620 kHz

Occupied Bandwidth
36.357 MHz

-176.06 kHz
37.61 MHz

Transmit Freq Error
x dB Bandwidth

MsG [ Alignment Completed

Span 60 MHz

#VBW 1.8 MHz #Sweep 100 ms)

Min Hold|

Total Power 13.3 dBm

Detector
Sample »|
Man

OBW Power
x dB

99.00 %
-26.00 dB
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REPORT NO: 15U21850-E27V2
FCC ID: BCGA1489

DATE: DECEMBER 01, 2015

9.4.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.9 dB (including 10 dB pad and 1.9 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS

Average Power Results

Channel | Frequency | Chain 0 | Chain1 | Total
Power Power | Power

(MHz) (dBm) (dBm) [ (dBm)

Low 5190 11.50 11.40 14.46
High 5230 13.50 13.40 16.46
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REPORT NO: 15U21850-E27V2 DATE: DECEMBER 01, 2015
FCC ID: BCGA1489

9.4.4. OUTPUT POWER AND PPSD

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-E27V2
FCC ID: BCGA1489

DATE: DECEMBER 01, 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)
-0.02 3.06 1.79

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

Chain 0 | Chain 1 [ Correlated Chains
Antenna [ Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
-0.02 3.06 4.67
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REPORT NO: 15U21850-E27V2

DATE: DECEMBER 01, 2015

FCC ID: BCGA1489
RESULTS
Antenna Gain
Channel | Frequency |Uncorre |Correlat
Directio |Directio
nal nal
Gain Gain
(MHz) (dBi) (dBi)
Low 5190 1.79 4.67
High 5230 1.79 4.67
Limits
Channel | Frequency | FCC FCC
Power | PPSD
Limit Limit
(MHz) (dBm) | (dBm)
Low 5190 24.00 11.00
High 5230 24.00 11.00
Duty Cycle CF (dB)| 0.00 |Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency | Chain 0 |Chain 1 Total Power | Power
Meas Meas Corr'd Limit | Margin
Power | Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5190 11.52 11.73 14.64 24.00 -9.36
High 5230 13.83 13.50 16.68 24.00 -7.32
PPSD Results
Channel | Frequency | Chain 0 |Chain 1 Total PPSD | PPSD
Meas Meas Corr'd Limit | Margin
PPSD | PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5190 -1.01 -1.07 1.97 11.00 -9.03
High 5230 1.30 0.52 3.93 11.00 -7.07
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REPORT NO: 15U21850-E27V2 DATE: DECEMBER 01, 2015
FCC ID: BCGA1489

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

Agilent Spectrum Analyzer - Swept SA

il RL RF S0 DC SENSE:INT| ALIGH AUTO 12:07:33PM Sep 07, 2015 Fi
[Center Freq 5.190000000 GHz | Avg Type: RMS TReCE[ 356 requency
PNO: Fast —— Trig: Free Run Avg|Held: 100/100 TYPE | A Wikt
IFGain:Low #iAtten: 20 dB DET|

Auto Tune|
Ref Offset 11.9 dB

10 cBidiv__ Ref 20.00 dBm
Log

10.0

Center Freq
5.190000000 GHz

0.00

-100

-200

StartFreq
300 5160000000 GHz
-40.0

500

-G0.0 StopFreq
700 5.220000000 GHz

Center 5.19000 GHz Span 60.00 MHz CFStep
#Res BW 1.0 MHz VBW 3.0 MHz* Sweep 1.00 ms (1001 pts) 6.000000 MHz

[ v [ FONCTION FUNE LINC Auto Man
5.190 00 GHz £6.546 dBm Eand Power 39.70 MHz
5.188 62 GHz -1.008 dBm

Freq Offset
0 Hz

OUTPUT POWER AND PPSD, Chain 0 HIGH CH

Agilent Spectrum Analyzer - Swept SA
d RL

R RF S09  DC SENSEINT] ALIGN AUTO 12: PM Sep07, 2013

[Center Freq 5.230000000 GHz | wcs’: 3456 Frequency

Avg Type: RMS
PNO: Fast —»— Trig: FreeRun Avg|Held: 100/100 TPE
IFGain:Low #Atten: 20 dB DET|A

Auto Tune|
Ref Offset 11.9 dB

10 ¢iBidiv__ Ref 20.00 dBm
Log

10.0
0.00

Center Freq
5.230000000 GHz

-100

200

StartFreq,
-30.0 5.200000000 GHz
400

600

500 Stop Freq
e 5.260000000 GHz

Center 5.23000 GHz Span 60.00 MHz CF Ste

#Res BW 1.0 MHz VBW 3.0 MHz* Sweep 1.00 ms (1001 pts) 6.000000 MH’;
[ v ] FUNCTIGN ] AU UNC U Auto Man

5.230 00 GHz -3.925 dBm Band Powier X

523156 GHz 1.296 dBm

Freq Offset
0 Hz
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REPORT NO: 15U21850-E27V2 DATE: DECEMBER 01, 2015
FCC ID: BCGA1489

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 LOW CH

Agilent Spectrum Analyzer - Swept SA

il RL RF S0 DC SENSE:INT| ALIGH AUTO 12:04:12 PM Sep 07, 2015 Fi
[Center Freq 5.190000000 GHz | Avg Type: RMS TRecE[ 356 requency
PNO: Fast —— Trig: Free Run Avg|Held: 100/100 TYPE | A Wikt
IFGain:Low #iAtten: 20 dB DET|

Auto Tune|
Ref Offset 11.9 dB

10 cBidiv__ Ref 20.00 dBm
Log

10.0

Center Freq
5.190000000 GHz

0.00

-100

-200

StartFreq
300 5160000000 GHz
-40.0

500

-G0.0 StopFreq
700 5.220000000 GHz

Center 5.19000 GHz Span 60.00 MHz CFStep
#Res BW 1.0 MHz VBW 3.0 MHz* Sweep 1.00 ms (1001 pts) 6.000000 MHz

[ v [ FONCTION FUNE LINC Auto Man
5.190 00 GHz 5.799 dBm Eand Power 39.70 MHz
5.191 32 GHz -1.071 dBm

Freq Offset
0 Hz

OUTPUT POWER AND PPSD, Chain 1 HIGH CH

Agilent Spectrum Analyzer - Swept SA
d RL

R RF S09  DC SENSEINT] ALIGN AUTO 12: PM Sep07, 2013

[Center Freq 5.230000000 GHz | wcs’: 3456 Frequency

Avg Type: RMS
PNO: Fast —»— Trig: FreeRun Avg|Held: 100/100 TPE
IFGain:Low #Atten: 20 dB DET|A

Auto Tune|
Ref Offset 11.9 dB

10 ¢iBidiv__ Ref 20.00 dBm
Log

10.0
0.00

Center Freq
5.230000000 GHz

-100

200

StartFreq,
-30.0 5.200000000 GHz
400

600

500 Stop Freq
e 5.260000000 GHz

Center 5.23000 GHz Span 60.00 MHz CF Ste

#Res BW 1.0 MHz VBW 3.0 MHz* Sweep 1.00 ms (1001 pts) 6.000000 MH’;
[ v ] FUNCTIGN ] U UNC U Auto Man

5.230 00 GHz -4.856 dBm Band Powier X

5231 50 GHz 0.518 dBm

Freq Offset
0 Hz
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REPORT NO: 15U21850-E27V2 DATE: DECEMBER 01, 2015
FCC ID: BCGA1489

9.5. 802.11a SISO MODE IN THE 5.3 GHz BAND

9.5.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5260 20.03
Mid 5300 20.00
High 5320 19.84
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DATE: DECEMBER 01, 2015

26 dB BANDWIDTH

BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Occupied BW.
d RF

ALIGN AUTO 03:35:30PM Sep 05, 2013

RL
[Center Freq 5.260000000 GHz

Ref Offset11.9 dB

10 ciBidiv Ref 20.00 dBm
Log ‘

—— Ttig:Free Run

#IFGain:Low #Atten: 20 dB

| Center Freq: 5.260000000 GHz
Avg|Hold: 5I5

Radio Std: None

Radio Device: BTS

TracelDetector

100 ‘

Clear Write

Average|

Max Hold|

Center 5.26 GHz

#Res BW 220 kHz #/BW 680 kHz

Occupied Bandwidth
16.690 MHz

-26.124 kHz

Total Power

Transmit Freq Error OBW Power

x dB Bandwidth

MsG | ) Alignment Completed

20.03 MHz

x dB

Span 25 MHz
#Sweep 100 ms)

Min Hold|

20.9 dBm

Detector|
PeakP|
Man|

99.00 %
-26.00 dB

BANDWIDTH MID CH

Agilent Spectrum Analyzer - Occupied BW.

ALIGN AUTO

03:34:24 PM Sep 05, 2013

[Center Freq 5.300000000 GHz

|

10 dBidiv
Log

#IFGain:Low

Ref Offset11.9 dB
Ref 20.00 dBm

—— Trig:Free Run
#Atten: 20 dB

| Center Freq: 5300000000 GHz

Avg|Hold: 55

Radio Std: None

Radio Device: BTS

TracelDetector

100

Clear Write

Average|

Max Hold|

Center 5.3 GHz
#Res BW 220 kHz

Occupied Bandwidth
16.694 MHz

-20.831 kHz
20.00 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 680 kHz

Total Power

OBW Power
x dB

Span 25 MHz
#Sweep 100 ms)

Min Hold|

20.6 dBm

Detector|
PeakP|
Man|

99.00 %
-26.00 dB
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BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Occupied BW.

il RL RF 509 OC SENSE:INT] ALIGH AUTO 03:33:12PMSep05,2013 [
[Center Freq 5.320000000 GHz | Center Freq: 5320000000 GHz Radio Std: None TracelDetector
—»— Trig: Free Run Avg|Hold: 55
#IFGain:Low #Atten: 20 dB Radio Device: BTS
Ref Offset 11.9 dB
10 dBidiv Ref 20.00 dBm
Log
" ClearWrite
0.00 STT - -
-10.0
u Average|
-30.0
-40.0
-50.0 Max Hold
0.0
-70.0
Min Hold|
Center 5.32 GHz Span 25 MHz
#Res BW 220 kHz #/BW 680 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 18.4 dBm Detector
16.660 MHz puto Man
Transmit Freq Error -11.370 kHz OBW Power 99.00 %
x dB Bandwidth 19.84 MHz x dB -26.00 dB
IMSG STATUS
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REPORT NO: 15U21850-E27V2
FCC ID: BCGA1489

DATE: DECEMBER 01, 2015

LIMITS

None; for reporting purposes only.

9.5.2. 99% BANDWIDTH

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5260 16.485
Mid 5300 16.490
High 5320 16.510
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REPORT NO: 15U21850-E27V2
FCC ID: BCGA1489

DATE: DECEMBER 01, 2015

99% BANDWIDTH

BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Occupied BW.
(| 500 DO

SEMSEINT]

ALIGN AUTO

02:28:49 PM Sep 05, 2013

il RL RF
[Center Freq 5.260000000 GHz

| Center Freq: 5.260000000 GHz

Ref Offset 11.9 dB
10 dBidiv Ref 20.00 dBm

Log

#IFGain:Low

—— Trig:Free Run Avg|Hold: 100/100
#Atten: 20 dB

Radio Std: None

Radio Device: BTS

TracelDetector

100

ClearWrite|

Center 5.26 GHz
#Res BW 300 kHz

Occupied Bandwidth

Transmit Freq Error
x B Bandwidth

#VBW 910 kHz

Total Power

16.485 MHz
5.410 kHz
18.95 MHz

OBW Power
x dB

Span 30 MHz
#Sweep 100 ms

14.6 dBm

99.00 %
-26.00 dB

Average|

Max Hold

Min Hold|

Detector|
Sample P
Man

BANDWIDTH MID CH

Agilent Spectrum Analyzer - Occupied BW.
 RL RF S0

SEMSE!INT] ALIGN AUTO

02:30:26PM Sep 05, 2013

o
[Center Freq 5.300000000 GHz

Center Freq: 5300000000 GHz

#IFGain:Low

Ref Offset 11.9 dB

10 dBidiv Ref 20.00 dBm

—— Trig:Free Run Avg|Hold: 100,100
#Atten: 20 dB

Radio Std: None

Radio Device: BTS

TracelDetector

og
100

ClearWrite

Average|

Max Hold|

Center 5.3 GHz
#Res BW 300 kHz

Occupied Bandwidth

Transmit Freq Error

x dB Bandwidth 18.62

#VBW 910 kHz

Total Power

16.490 MHz
-6.144 kHz

OBW Power

MHz x dB

14.0 dBm

99.00 %
-26.00 dB

Span 30 MHz

Min Hold|

#Sweep 100 ms

Detector|
Sample P
Man
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REPORT NO: 15U21850-E27V2

DATE: DECEMBER 01, 2015
FCC ID: BCGA1489

BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Occupied BW.
i RL RF S09 DC SEMSEIINT] ALIGN AUTO 02:32:04PM Sep 05, 2013
[Center Freq 5.320000000 GHz Center Freq: 5320000000 GHz Radio Std: None TracelDetector
—— Trig: Free Run Avg|Hold: 100,100
#IFGain:Low #Atten: 20 dB Radio Device: BTS

Ref Offset11.9 dB
10 dBidiv Ref 20.00 dBm
Log

100

ClearWrite

Average|

Max Hold|

Min Hold|
Center 5.32 GHz

Span 30 MHz
#Res BW 300 kHz #/BW 910 kHz #Sweep 100 ms

f : Detector|
Occupied Bandwidth Total Power 12.8 dBm Sample M

16.510 MHz Auto Man

Transmit Freq Error -58.834 kHz OBW Power 99.00 %
x dB Bandwidth 19.43 NMHz x dB -26.00 dB
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REPORT NO: 15U21850-E27V2
FCC ID: BCGA1489

DATE: DECEMBER 01, 2015

9.5.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.9 dB (including 10 dB pad and 1.9 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS
Channel |Frequency|] Power
(MHz) (dBm)
Low 5260 16.0
Mid 5300 16.0
High 5320 15.0
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REPORT NO: 15U21850-E27V2 DATE: DECEMBER 01, 2015
FCC ID: BCGA1489

9.5.4. OUTPUT POWER AND PPSD

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-E27V2
FCC ID: BCGA1489

RESULTS

Bandwidth and Antenna Gain

DATE: DECEMBER 01, 2015

Channel | Frequency Min Directio
26 dB Gain
BW
(MHz) (MHz) (dBi)
Low 5260 20.0 3.25
Mid 5300 20.0 3.25
High 5320 19.8 3.25
Limits
Channel | Frequency | FCC FCC
Power [ PPSD
Limit Limit
(MHz) (dBm) | (dBm)
Low 5260 24.00 11.00
Mid 5300 24.00 11.00
High 5320 23.98 11.00
Duty Cycle CF (dB)| 0.00 JIncluded in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency [ Chain O [ Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5260 16.04 16.04 24.00 -7.96
Mid 5300 16.24 16.24 24.00 -7.76
High 5320 15.07 15.07 23.98 -8.90
PPSD Results
Channel | Frequency [ Chain O [ Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5260 4.83 4.83 11.00 -6.17
Mid 5300 5.02 5.02 11.00 -5.98
High 5320 3.88 3.88 11.00 -7.12
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REPORT NO: 15U21850-E27V2 DATE: DECEMBER 01, 2015
FCC ID: BCGA1489

OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

Agilent Spectrum Analyzer - Swept SA
4 50 Q ALIGN AUTO 04:52: 16 PM Sep 06, 2012

U RL RF DC A
[Center Freq 5.260000000 GHz #Avg Type: RMS WecE[- 3456 Frequency

PNO: Wide ~—»— 1rig:Free Run Avg|Hold: 100,100 TYPE |4

IFGain:Low #Atten: 20 dB DET|A

Auto Tune|
Ref Offset 11.9 dB
1L%gB.rdiv Ref 20.00 dBm

oo

CenterFreq

0.00 5.260000000 GHz
-100

=200

StartFreq
5.245000000 GHz

=500

-400

500

F00 Stop Freq
. 5.275000000 GHz

Center 5.26000 GHz Span 30.00 MHz,

#Res BW 1.0 MHz VBW 3.0 MHz* Sweep 1.00 ms (1001 pts) CF Step

3.000000 MHz|
[ v [ FUNCTION FUNCTIO u Auto Man

526000 GHz {(A) 2324 dBm Band Power

5.255 14 GHz 4.834 dBm

Freq Offset
0 Hz|

MaowmﬂmmthAH

=
@
2]

OUTPUT POWER AND PPSD, Chain 0 MID CH

Agilent Spectrum Analyzer - Swept SA

U RL RF S0Q  DC —
[Center Freq 5.300000000 GHz ) #Avg Type: RMS ReE[]- 3456 Frequency

PNO: Wide ~—»— 1rig:Free Run Avg|Hold: 100/100 TYPE| &

IFGain:Low #Atten: 20 dB DET/A

ALIGN AUTO 04:55:20 PM Sep 06, 2012

Auto Tune|
Ref Offset 11.9 dB
1L%gB.rdiv Ref 20.00 dBm

oo

Center Freq

0.00 5.300000000 GHz
-100

=200

StartFreq
5.285000000 GHz

=500

-400

500

F00 Stop Freq
. 5.315000000 GHz

Center 5.30000 GHz Span 30.00 MHz

#Res BW 1.0 MHz VBW 3.0 MHz* Sweep 1.00 ms (1001 pts) CF Step

3.000000 MHz
[ v 1 foucion [ UCTION VALU Auto Man

5.300 00 GHz (A) 2684 dBm Band Power

5.296 19 GHz 5.016 dBm

Freq Offset
0 Hz|

MaowmﬂmmthAH

=
@
2]
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REPORT NO: 15U21850-E27V2
FCC ID: BCGA1489

DATE: DECEMBER 01, 2015

OUTPUT POWER AND PPSD, Chain 0 HIGH CH

‘Agilent Spectrum Analyzer - Swept SA

RL RF S0&  DC SEMSE:INT ALIGN AUTO 04:59:54 PM Sep 06, 2013 Fi
[Center Freq 5.320000000 GHz #Avg Type: RMS TRACE[[ 515 5 requency
PNO: Wide —»— 1rig: FreeRun Avg|Hold: 100/100 TVPE|&
IFGain:Low #Atten: 20 dB DET|#
Auto Tune
Ref Offset 11.9 dB
10 dBidiv__ Ref 20.00 dBm
Log
oo $ Center Freq
0.0 5.320000000 GHz
100
200
StartFreq
e 5.305000000 GHz
400
500
500 Stop Freq
oo 5.335000000 GHz
Center 5.32000 GHz Span 30.00 MHz CF Step
#Res BW 1.0 MHz VBW 3.0 MHz* Sweep 1.00 ms (1001 pts) 3.000000 MHz|
FONCTION WIDTH FUNCTION VALUE Auto Man
1 N fo(a 5.320 00 GHz (A) 1527 dBm Band Power 20.50 MHz (&) 156.071 dBm
2 N f 5.316 58 GHz 3877 dBm
3 Freq Offset
5 0 Hz|
6
7
8
9
10
11
12
IMSG STATUS
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REPORT NO: 15U21850-E27V2 DATE: DECEMBER 01, 2015
FCC ID: BCGA1489

9.6. 802.11n HT20 2TX CDD MODE IN THE 5.3 GHz BAND

9.6.1. 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 5260 20.45 20.35
Mid 5300 20.57 20.36
High 5320 20.59 20.45
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REPORT NO: 15U21850-E27V2
FCC ID: BCGA1489

DATE: DECEMBER 01, 2015

26 dB BANDWIDTH, Chain 0

Agilent Spectrum Analyzer - Occupied BW.

26 dB BANDWIDTH, Chain 0 LOW CH

0 RL RF S0Q  DC SEMSEINT ALIGN AUTO 02:22:42 PM Sep 05, 2013
Center Freq 5.260000000 GHz | Center Freq: 6.260000000 GHz Radio Std: None TracelDetector
—— Trig:Free Run AvglHold: 5/5
#IFGain:Low #Atten: 20 dB Radie Device: BTS
Ref Offset 11.9 dB
1Lo dBldiv Ref 20.00 dBm
og
| | | !
[ | | | Clear Write
000
-10.0
e Average|
-30.0 n,
-40.0
A0 Max Hold|
-60.0
70,0
Min Hold|
Center 5.26 GHz Span 25 MHz
#Res BW 220 kHz #VBW 680 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 21.8 dBm Detector
17.696 MHz puto Man
Transmit Freq Error -25.077 kHz OBW Power 99.00 %
¥ dB Bandwidth 20.45 MHz x dB -26.00 dB
[MSG STATUS

26 dB BANDWIDTH, Chain 0 MID CH

Agilent Spectrum Analyzer - Occupied BW.
{ So0Q

ALIGN AUTO

03:27:45PM Sep 05, 2013

d RL RF DC
[Center Freq 5.300000000 GHz

#IFGain:Low

Ref Offset 11.9 dB
10 cBidiv Ref 20.00 dBm

INT|
‘ Center Freq: 5.300000000 GHz
—— Trig:Free Run
#Atten: 20 dB

Avg|Hold: /6

Radio Std: None

Radio Device: BTS

TracelDetector

Log ‘

100 ‘

Clear Write

Center 5.3 GHz
#Res BW 220 kHz

Occupied Bandwidth
17.706 MHz
-26.188 kHz
20.57 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 680 kHz

Total Power

OBW Power
x dB

Span 25 NMHz
#Sweep 100 ms

21.2 dBm

99.00 %
-26.00 dB

Average|

Max Hold|

Min Hold

Detector,|
Peak |
Man
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REPORT NO: 15U21850-E27V2
FCC ID: BCGA1489

DATE: DECEMBER 01, 2015

26 dB BANDWIDTH, Chain 0 HIGH CH

Agilent Spectrum Analyzer - Occupied BW.

i RL RF S0s Do SENSE:INT]| ALIGNAUTO 03:30:39PM Sep 0S5, 2013
[Center Freq 5.320000000 GHz | Center Freq: 5320000000 GHz Radio Std: None TracelDetector
—— Trig:Free Run Avg|Hold: 5/5
| #IFGain:Low #Atten: 20 dB Radic Device: BTS
Ref Offset 119 dB
10 dBidiv Ref 20.00 dBm
Log
" Clear Write
0.00 = - — -
-10.0
o Average|
-0.0F—=
0.0 5 ]
A Max Hold|
-60.0
-70.0
Min Hold|
Center 5.32 GHz Span 25 NHz
#Res BW 220 kHz #/BW 680 kHz #Sweep 100 ms
Occupled Bandwidth Total Power 19.1 dBm Detector
17.688 MHz puto Wan
Transmit Freq Error -25.401 kHz OBW Power 99.00 %
x B Bandwidth 20.59 MHz x dB -26.00 dB
IMSG STATUS

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH

Agilent Spectrum Analyzer - Occupied BW.
4 S0

ALIGNAUTO

03:24:50PM Sep 09, 2013

 RL RF Dc
[Center Freq 5.260000000 GHz
#IFGain:Low

Ref Offset 11.9 dB
10 dBidiv Ref 20.00 dBm

INT|
‘ Center Freq: 5.260000000 GHz
—— Trig:Free Run
#Atten: 20 dB

Avg|Hold: 5/5

Radio Std: None

Radio Device: BTS

Trace/Detector

Log ‘
100 ‘

Clear Write

Center 5.26 GHz
#Res BW 220 kHz

Occupied Bandwidth
17.656 MHz

-24.034 kHz
20.35 MHz

Transmit Freq Error
x dB Bandwidth

#/BW 680 kHz

Total Power

OBW Power
x dB

Span 25 NHz
#Sweep 100 ms

21.0 dBm

99.00 %
-26.00 dB

Average|

Max Hold

Min Hold

Detector|
PeakP|
Man
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REPORT NO: 15U21850-E27V2
FCC ID: BCGA1489

DATE: DECEMBER 01, 2015

26 dB BANDWIDTH, Chain 1 MID CH

Agilent Spectrum Analyzer - Occupied BW

SENSE:INT]|

ALIGN AUTO

[Center Freq 5.300000000 GHz

‘ Center Freq: 5.300000000 GHz

|

#IFGain:Low

Ref Offset 11.9 dB
10 dBidiv Ref 20.00 dBm
Log ‘

—— Trig:Free Run Avg|Hold: 55
#Atten: 20 dB

03:27:15PM Sep 05, 2013
Radio Std: None

Radio Device: BTS

Tracel/Detector

100 ‘

Clear Write

Average|

Max Hold|

Center 5.3 GHz
#Res BW 220 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

#VBW 680 kHz

Total Power

17.675 MHz

-24.069 kHz
20.36 MHz

OBW Power
x dB

Span 25 MHz
#Sweep 100 ms

Min Hold|

20.5 dBm

Detector,|
Peak V|
Man

99.00 %
-26.00 dB

26 dB BANDWIDTH, Chain 1 HIGH CH

Agilent Spectrum Analyzer - Occupied BW
/ F S06  DC

SENSEINT)

ALIGH AUTO

RL R
[Center Freq

5.320000000 GHz

| Center Freq: 5.320000000 GHz

#IFGain:Low

Ref Offset11.9 dB
10 cBldiv Ref 20.00 dBm

Log

e

Trig: Free Run Avg|Held: 515
#Atten: 20 dB

03:31:16PM Sep s, 2013
Radio Std: None

Radio Device: BTS

Trace/Detector

100

0.00

ClearWrite|

Average|

Max Hold|

Center 5.32 GHz
#Res BW 220 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

#VBW 680 kHz

Total Power

17.660 MHz

-36.145 kHz
20.45 MHz

OBW Power
x dB

18.1 dBm

-26.00 dB

Span 25 MHz
#Sweep 100 ms

Min Hold|

Detector|
Peak®
Man

99.00 %
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REPORT NO: 15U21850-E27V2
FCC ID: BCGA1489

9.6.2. 99% BANDWIDTH

DATE: DECEMBER 01, 2015

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 99% BW |99% BW
Chain 0| Chain 1
(MHz) (MHz) [ (MHz)
Low 5260 17.668 | 17.585
Mid 5300 17.678 | 17.678

High 5320 17.699 | 17.721
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REPORT NO: 15U21850-E27V2
FCC ID: BCGA1489

DATE: DECEMBER 01, 2015

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH

Agilent Spectrum Analyzer - Occupied BW.
RF

SENSEINT]

ALIGN AUTO 02:44:50PM Sep 05, 2013

i RL
[Center Freq 5.260000000 GHz

‘ Center Fi

||

10 dBidiv
Log

#IFGain:Low

Ref Offset 11.9 dB
Ref 20.00 dBm

—— Trig:Free Run

#Atten: 20 dB

ny
req: 5.260000000 GHz
Avg|Hold: 1001100

Radio Std: None

Radio Device: BTS

TracelDetector

100

Clear Write

Average|

Max Hold|

Center 5.26 GHz
#Res BW 300 kHz

Occupied Bandwidth

#VBW 910 kHz

Total Power

Span 30 MHz

Min Hold

#Sweep 100 ms

15.3 dBm

Detector,|
Sample »

17.699 MHz

Man

Transmit Freq Error
x dB Bandwidth

-42.085 kHz
20.00 MHz

OBW Power
x dB

99.00 %
-26.00 dB

SENSE:INT]| ALIGN AUTO 02:33:14 PM Sep 05, 2013

[Center Freq 5.300000000 GHz

|

#IFGain:Low

Ref Offset11.9 dB
10 dBidiv Ref 20.00 dBm

og

‘ Center Freq: 5.300000000 GHz
—— Trig:Free Run
#Atten: 20 dB

Radio Std: None
Avg|Hold: 1001100

Radio Device: BTS

Trace/Detector

100

Clear Write

Average|

Max Hold|

Center 5.3 GHz
#Res BW 300 kHz

Occupied Bandwidth
17.678 MHz
-38.899 kHz
18.51 MHz

Transmit Freq Error
x dB Bandwidth

Span 30 MHz

#/BW 910 kHz #Sweep 100 ms

Min Hold|

Total Power 14.6 dBm

Detector,|
Sample P|
Man

OBW Power
x dB

99.00 %
-26.00 dB
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REPORT NO: 15U21850-E27V2
FCC ID: BCGA1489

DATE: DECEMBER 01, 2015

99% BANDWIDTH, Chain 0 HIGH CH

Agilent Spectrum Analyzer - Occupied BW.

i RL RF S0s Do SENSE:INT]| ALIGNAUTO 02:36:45PM Sep 05, 2013
[Center Freq 5.320000000 GHz | Center Freq: 5320000000 GHz Radio Ste: None TracelDetector
—— Trig:Free Run Avg|Hold: 100/100
| #IFGain:Low #Atten: 20 dB Radic Device: BTS
Ref Offset 119 dB
10 dBidiv Ref 20.00 dBm
Log
" Clear Write
0.00
-10.0 LY L [
o Average|
-30.0
100 froggite Ay -
A I Max Hold|
-60.0
-70.0
Min Hold|
Center 5.32 GHz Span 30 NMHz
#Res BW 300 kHz #/BW 910 kHz #Sweep 100 ms
Occupled Bandwidth Total Power 12.4 dBm Ds:tr::g
17.668 MHz puto Wan
Transmit Freq Error -9.683 kHz OBW Power 99.00 %
x B Bandwidth 19.11 MHz x dB -26.00 dB
MsG [ L) Storing Hardware Statistics STATUS

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain

Agilent Spectrum Analyzer - Occupied BW.
4 S0

1 LOW CH

ALIGNAUTO

02i42:24 PM Sep 09, 2013

 RL RF Dc
[Center Freq 5.260000000 GHz

#IFGain:Low

Ref Offset 11.9 dB

10 dBidiv Ref 20.00 dBm

SENSE:INT]
‘ Center Freq: 5.260000000 GHz
—— Trig:Free Run
#Atten: 20 dB

Avg|Hold: 100/100

Radio Std: None

Radio Device: BTS

Trace/Detector

Log

100

Clear Write

Center 5.26 GHz
#Res BW 300 kHz

Occupied Bandwidth
17.721 MHz

-39.483 kHz
20.22 MHz

Transmit Freq Error
x dB Bandwidth

#/BW 910 kHz

Total Power

OBW Power
x dB

Span 30 NMHz
#Sweep 100 ms

14.4 dBm

99.00 %
-26.00 dB

Average|

Max Hold

Min Hold

Detector|
Sample M|
Man
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REPORT NO: 15U21850-E27V2
FCC ID: BCGA1489

DATE: DECEMBER 01, 2015

99% BANDWIDTH,

Agilent Spectrum Analyzer - Occupied BW

Chain 1 MID CH

SENSE:INT]|

ALIGN AUTO

[Center Freq 5.300000000 GHz

|

10 dBidiv
Log

#IFGai

Ref Offset11.9 dB
Ref 20.00 dBm

—— Trig:Free Run
#Atten: 20 dB

in:Low

‘ Center Freq: 5.300000000 GHz
Avg|Hold: 1001100

02:40:04 PM Sep 05, 2013
Radio Std: None

Radio Device: BTS

Tracel/Detector

100

Clear Write

Average|

Max Hold|

Center 5.3 GHz
#Res BW 300 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

#VBW 910 kHz

Total Power

17.678 MHz

-45.348 kHz
18.49 MHz

OBW Power
x dB

Span 30 MHz
#Sweep 100 ms

Min Hold|

13.8 dBm

Detector|
Sample »
Man

99.00 %
-26.00 dB

99% BANDWIDTH, Chain 1 HIGH CH

Agilent Spectrum Analyzer - Occupied BW.
(/ So0Q

SENSEINT]

ALIGN AUTO

RL RF DC
[Center Freq 5.320000000 GHz

‘ Center Freq: 5.320000000 GHz

Ref Offset11.9 dB
10 Bidiv Ref 20.00 dBm

Log

#IFGain:Low

—»— Trig:Free Run
#Atten: 20 dB

Avg[Hold: 100/100

02:35:26PM Sep 05, 2013
Radio Std: None

Radio Device: BTS

TracelDetector

100

Clear Write

Average|

Max Hold|

Center 5.32 GHz

#Res BW 300 kHz

Occupied Bandwidth
17.685

Transmit Freq Error

x dB Bandwidth

-52.945 kHz
18.56 MHz

#VBW 910 kHz

Total Power

MHz

OBW Power
x dB

Span 30 MHz
#Sweep 100 ms

Min Hold

11.6 dBm

Detector,|
Sample »
Man

99.00 %
-26.00 dB
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FCC ID: BCGA1489

9.6.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.9 dB (including 10 dB pad and 1.9 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS

Average Power Results

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

Low 5260 15.87 15.74 | 18.82
Mid 5300 15.94 15.65 | 18.81
High 5320 13.98 13.96 | 16.98
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REPORT NO: 15U21850-E27V2
FCC ID: BCGA1489

DATE: DECEMBER 01, 2015

9.6.4. OUTPUT POWER AND PPSD

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)
0.75 3.25 2.18

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

Chain O | Chain 1 | Correlated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
0.75 3.25 5.10
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DATE: DECEMBER 01, 2015

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min |Uncorre| Correlated
26 dB [Directio| Directional
nal
BW Gain Gain
(MHz) (MHz) (dBi) (dBi)
Low 5260 20.4 2.18 5.10
Mid 5300 20.4 2.18 5.10
High 5320 20.5 2.18 5.10
Limits
Channel | Frequency | FCC FCC
Power | PPSD
Limit Limit
(MHz) (dBm) | (dBm)
Low 5260 24.00 11.00
Mid 5300 24.00 11.00
High 5320 24.00 11.00
Duty Cycle CF (dB)| 0.00 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency [ Chain 0 [Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power | Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5260 15.90 15.76 18.84 24.00 -5.16
Mid 5300 15.92 15.70 18.82 24.00 -5.18
High 5320 13.99 13.99 17.00 24.00 -7.00
PPSD Results
Channel | Frequency [ Chain O [Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5260 4.45 4.52 7.50 11.00 -3.50
Mid 5300 4.45 4.37 7.42 11.00 -3.58
High 5320 2.56 2.70 5.64 11.00 -5.36
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OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

Agilent Spectrum Analyzer - Swept SA
l RL FF S1¢  DC SEMSE:INT] ALIGNAUTO | 08:34i20MSep16,2013 [ _ |
[Center Freq 5.260000000 GHz ] #Avg Type: RMS WRACE[ 556 Frequency
PHO: Wide —— 1tig: Free Run Avg|Hold: 100/100 TVPE[ & Wit

IFGain:Low #Atten: 20 dB DET/|#

Auto Tune|
Ref Offset 11.9 ¢B
1?,;'“"“" Ref 20.50 dBm

na CenterFreq|

0.500 5.260000000 GHz
950

185

StartFreq
5.245000000 GHz|

pricka)
-394

435
595 Stop Freq
5.275000000 GHz

E35

Center 5.26000 GHz Span 30.00 MHz CF Step
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (1001 pts) 3.000000 MHz

FUNCTION FUNCTIO FUNCTION VALUE Auto Man

L ] U Auto
5.260 00 GHz 1662 dBm Band Power 20.50 MHz 15.895 dBm
526283 GHz 4.450 dBm

ZzZ=Z

Freq Offset
0Hz

MaowmﬂmahmMAH

=
@
o]

OUTPUT POWER AND PPSD, Chain 0 MID CH

Agilent Spectrum Analyzer - Swept SA

S0 & ALIGN AUTO 07:02:19 AM Sep 16, 2013

4 R [ DC
[Center Freq 5.300000000 GHz #Avg Type: RMS WReE[] 3456 Frequency
PHNO: Wide —— 1Hg: Free Run Avg|Held: 100/100 TVPE|4

IFGain:Low #Atten: 20 dB DET/A

Auto Tune|
Ref Offset 11.9 dB
Eggsmiv Ref 20.50 dBm

s Center Freq
0.500 5.300000000 GHz
-8.80

-85

StartFreq

295 5.285000000 GHz

385

435
535 Stop Freq
5.315000000 GHz

£35

Center 5.30000 GHz Span 30.00 MHz CF Step
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (1001 pts) 3.000000 MHz
FUNCTION i FUNC Auto Man

[ v [ FUNCTION ] —
5.300 00 GHz 1.931 dBm  Band Power 20.60 MHz 15.916 dBm
5.296 76 GHz 4.447 dBm

ZZ

Freq Offset
0 Hz|

owmﬂmmthAE

11
12
—
MsG | i) Alignment Completed
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OUTPUT POWER AND PPSD, Chain 0 HIGH CH

Agilent Spectrum Analyzer - Swept SA

i RL RF 0@ DC SENSEINT ALIGN AUTO 07:23:38 4M Sep 16, 2013 F
[Center Freq 5.320000000 GHz #Avg Type: RMS TRACE[T25 45 6 requency
PNO: Wide ~—»— 1rig:Free Run Avg|Hold: 100,100 TYPE |4
IFGain:Low #Atten: 20 dB DET|A
Auto Tune
Ref Offset 11.9 dB
10 dBidiv. Ref 20.50 dBm
Log
04 Center Freq
0.500 = 5.320000000 GHz
-2.50
-19.5
StartFreq
e 5.305000000 GHz,
<395
-495
535 Stop Freq
. 5.335000000 GHz
Center 5.32000 GHz Span 30.00 MHz CF Step
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (1001 pts), 3.000000 MHz|
Auto Man
1 N 5.320 00 GHz 0.020 dBm Band Power
2 N f 5316 37 GHz 2560 dBm
3 Freq Offset
5 0Hz
6
7
8
9
10
1
12
IMSG STATUS

OUTPUT POWER AND PPSD, Chain 1

OUTPUT POWER AND PPSD, Chain 1 LOW CH

‘Agilent Spectrum Analyzer - Swept SA
( S0Q

ALIGN AUTO

d RL RF DC
[Center Freq 5.260000000 GHz

PNO: Wide ~—»— 1rig:Free Run
#Atten: 20 dB

IFGain:Low

Ref Offset 11.9 dB

10 dB/div. Ref 20.50 dBm
Log

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

Frequency

Auto Tune

046

0.500

Center Freq

-9.50

5.260000000 GHz

-85

-85

StartFreq

385

5.245000000 GHz

485

E35

Stop Freq

Raka)

5.275000000 GHz

Center 5.26000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz*

1.630 dBm Band Power
4.520 dBm

5.260 00 GHz
5.263 69 GHz

IwaowmﬂmmhuNAE

Span 30.00 MHz
Sweep 1.00 ms (1001 pts),

CF Step
3.000000 MHz

Auto Man

FLNC

Freq Offset
0 Hz|

=
@
2]
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OUTPUT POWER AND PPSD, Chain 1 MID CH

Agilent Spectrum Analyzer - Swept SA
RF S0& DC SEMNSE:INT ALIGN AUTO 07:12:16 AM Sep 16, 2013

RL —_—
[Center Freq 5.300000000 GHz ] #Avg Type: RMS RACE[L - 2456 Frequency
PHO: Wide —— 1tig: Free Run Avg|Hold: 100/100 TYPE | A Wkiohiohdt-
IFGain:Low #Atten: 20 dB DET|& M IR

Mkr2 5.303 96 GHZ Auto Tune
Ref Offset 11.9 ¢B
E%gsfdiv R:f Zg.e.’:(] dBm 4,366 dBm

105 giﬂ Center Freq

0.500 5.300000000 GHz
950

185

StartFreq
5.285000000 GHz|

-85

-394

-49.5
8.5 Stop Freq,
535 5.315000000 GHz

Center 5.30000 GHz Span 30.00 MHz CF Step
Res BW 1.0 MHz #VBW 3.0 MHZ* Sweep 1.00 ms (1001 pts), 3.000000 MHz|
of 0= [ v ] FUNCTION FUNCTION WIDTH FUNCTION WALUE Auto Man

0DE]
1 N 5.300 00 GHz 1.048 dBm  Band Power 20.40 MHz 15.695 dBm
N 5.303 96 GHz 4.366 dBm

Freq Offset
0 Hz

ALIGH AUTO 07:20:57 AM Sep 16, 2013

F : |

[Marker 2 5.324230000000 GHz #Avg Type: RMS TRecE[ 5.5 ¢ Marker
PNO: Wide ~—»— 1rig: Free Run Avg|Held: 1007100 TYPE|&
IFGain:Low #Atten: 20 dB DET|A T I T

Marker Table
MKkr2 5.324 23 GHz|on Off

Ref Offset 11.9 dB Q0
1L%5|deiv R:f zg.eﬁu dBm 2.695 dBm

105

Marker (:0unt’
0.500 s [off
-850

-185

Couple
285 Markers|
395 Off|

485

585

£95

Center 5.32000 GHz Span 30.00 MHz,
Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (1001 pts),
o« [ v ] FUNCTION ] FUNCTIONWIDTH FLNCTION VALUE

5.320 00 GHz 0.049 dBm Band Power 2050 MHz 13.991 dBm
5.324 23 GHz 2695 dBm

All Markers Off|
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REPORT NO: 15U21850-E27V2 DATE: DECEMBER 01, 2015
FCC ID: BCGA1489

9.7. 802.11n HT40 SISO MODE IN THE 5.3 GHz BAND

9.7.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5270 39.73
High 5310 39.70
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REPORT NO: 15U21850-E27V2

DATE: DECEMBER 01, 2015
FCC ID: BCGA1489

26 dB BANDWIDTH

BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Occupied BW

RL RF 508 DC ! ALIGH AUTO 03:27:31PMSep06, 2013 | . . |
[Center Freq 5.270000000 GHz | Genter Freq: 5.270000000 GHz Radio 5td: None TracelDetector

—— Trig:FreeRun Avg|Hold: 55
#IFGain:Low #Atten: 20 dB

Ref Offset 12 dB

10 dBldiv Ref 20.00 dBm
Log

Radio Device: BTS

100

Clear Write
0.00

Average

Max Hold

Min Hold|
Center 5.27 GHz

Span 60 MHz
#Res BW 430 kHz #VBW 1.2 MHz #Sweep 100 ms

Occupied Bandwidth Total Power 23.0dBm Defﬂf{
36.359 MHz Man

Transmit Freq Error -29.574 kHz OBW Power 99.00 %
x dB Bandwidth 39.73 MHz x dB -26.00 dB

BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Occupied BW
il RL RF S0 DC ALIGNAUTO 03:28:50PMSep06,2013 | _
ﬁenter Freq 5.310000000 GHz ‘ CenterFreq:5.3 GHz Radio Std: Nene Frequency
—»— Trig:Free Run Avg|Hold: 5/5
#IFGain:Low #Atten: 20 dB

Radio Device: BTS

Ref Offset 12 dB
10 dBidiv Ref 20.00 dBm
Log

100

CenterFreq|
5.310000000 GHz

CF Step
6.000000 MHz
Center 5.31 GHz

Span 60 MHz||auto Man
#Res BW 430 kHz #VBW 1.2 MHz #Sweep 100 ms

Occupied Bandwidth Total Power 21.6 dBm Freq Offset
36.377 MHz otz

Transmit Freq Error -33.025 kHz OBW Power 99.00 %
x dB Bandwidth 39.70 MHz x dB

-26.00 dB
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REPORT NO: 15U21850-E27V2 DATE: DECEMBER 01, 2015
FCC ID: BCGA1489

9.7.2.99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5270 36.117
High 5310 36.179
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REPORT NO: 15U21850-E27V2 DATE: DECEMBER 01, 2015
FCC ID: BCGA1489

99% BANDWIDTH

99% BANDWIDTH, LOW CH

Agilent Spectrum Analyzer - Occupied BW.
il RL RF 508 DC . ALIGN AUTO 10:50:25 &M Sep 06, 2013
[Center Freq 5.270000000 GHz Center Freq: 5.270000000 GHz Radio Std: None TracelDetector

—— Trig:FreeRun Avg|Hold: 100/100
#IFGain:Low #Atten: 20 dB

Ref Offset 11.9 dB

10 dBldiv Ref 20.00 dBm
Log

Radio Device: BTS

100

Clear Write

Average

Max Hold

Min Hold|
Center 5.27 GHz

Span 60 MHz
#Res BW 620 kHz #VBW 1.8 MHz #Sweep 100 ms

Occupied Bandwidth Total Power 16.1 dBm Dsztr:f:fen:
36.117 MHz Man

Transmit Freq Error -90.027 kHz OBW Power 99.00 %
x dB Bandwidth 39.16 MHz x dB -26.00 dB

99% BANDWIDTH, HIGH CH

Agilent Spectrum Analyzer - Occupied BW.

i RL RF S0Q  DC SENSE!INT] ALIGN AUTO 1m56:10AMSep06,2013 | |
[Center Freq 5.310000000 GHz [ Center Freg: 5.310000000 GHz Radio Std: None TracelDetector
—»— Trig:Free Run Avg|Held: 100,100

#IFGain:Low #Atten: 20 dB

Radio Device: BTS

Ref Offset 11.9 dB
10 dB/div Ref 20.00 dBm
Log

100

Clear Write

Average|

MaxHold|

Min Hold|
Center 5.31 GHz

Span 60 MHz
#Res BW 620 kHz #VBW 1.8 MHz #Sweep 100 ms

Occupied Bandwidth Total Power 14.8 dBm Dst;tn?glt:.r
36.179 MHz Man)

Transmit Freq Error -71.293 kHz OBW Power 99.00 %
x dB Bandwidth 38.26 MHz x dB -26.00 dB
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REPORT NO: 15U21850-E27V2
FCC ID: BCGA1489

DATE: DECEMBER 01, 2015

9.7.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.9 dB (including 10 dB pad and 1.9 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS
Channel [Frequency| Power
(MHz) (dBm)
Low 5270 15.9
High 5310 14.4
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REPORT NO: 15U21850-E27V2 DATE: DECEMBER 01, 2015
FCC ID: BCGA1489

9.7.4. OUTPUT POWER AND PPSD

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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FCC ID: BCGA1489
RESULTS

Bandwidth and Antenna Gain
Channel | Frequency Min Directio
26 dB Gain

BW

(MHz) (MHz) | (dBi)

Low 5270 39.7 3.25
High 5310 39.7 3.25

Limits
Channel | Frequency | FCC FCC
Power | PPSD

Limit Limit
(MHz) dBm) | (dBm)
Low 5270 24.00 11.00
High 5310 24.00 11.00

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

Output Power Results

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

Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5270 16.08 16.08 24.00 -7.92
High 5310 14.49 14.49 24.00 -9.51

PPSD Results

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

PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5270 3.19 3.19 11.00 -7.81
High 5310 1.60 1.60 11.00 -9.40
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OUTPUT POWER AND PPSD, Chain 0

OUTPUT POWER AND PPSD, Chain 0 LOW CH

Agilent Spectrum Analyzer - Swept SA
 RL FF S0&  DC SEMSE:INT ALIGN AUTO 08:00:354MSepi6,2013 [ _
[Center Freq 5.270000000 GHz | #Avg Type: RMS WRACE[ 556 Frequency
PNO: Fast —— 114 Free Run Avg|Hold: 100/100 TVPE| A bttt

IFGain:Low #Atten: 20 dB DET/|#

Auto Tune|
Ref Offset 11.9 ¢B
1?,;'“"“" Ref 20.50 dBm

10&

CenterFreq
50 _ SN PR 5.270000000 GHz
950

185

StartFreq
5.240000000 GHz|

pricka)
-394

435
595 Stop Freq
5.300000000 GHz

E35

Center 5.27000 GHz Span 60.00 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (1001 pts) CF Step

6.000000 MHz
FUNCTION FUNCTIO FUNCTION YALUE Auto Man

L ] U Auto
5.270 00 GHz -1.815 dBm  Band Power 39.80 MHz 16.077 dBm
5.268 68 GHz 3.192 dBm

ZzZ=Z

Freq Offset
0Hz

MaowmﬂmahmMAH

=
@
o]

OUTPUT POWER AND PPSD, Chain 0 HIGH CH

Agilent Spectrum Analyzer - Swept SA
tl RL RF S0@  DC T
[Center Freq 5.310000000 GHz | #Avg Type: RMS TRACT EEEL Frequency
PNO: Fast —»— 1rig: Free Run Avg|Held: 100,100 TVPE| A

IFGain:Low #Atten: 20 dB DET|A

ALIGH AUTO 07:58:00 AM Sep 16, 2013

Auto Tune|
Ref Offset 11.9 dB
E‘ASB"“" Ref 20.50 dBm

105

CenterFreq|
0500 - 5.310000000 GHz|
-850

-185

StartFreq
5.280000000 GHz

285

Reka)

425
595 Stop Freq
5.340000000 GHz

£95

Center 5.31000 GHz Span 60.00 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (1001 pts) CF Step

6.000000 MHz
L v 1 FUNCTION ] FUn U Auto Man

5.310 00 GHz 3678 dBm Band Power X ¥

5.308 80 GHz 1.596 dBm

Freq Offset
0Hz
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