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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: The Apple iPad is a tablet device with iPod functions (music, application
support, and video), 802.11a/b/g/n radio, and Bluetooth radio functions.

MODEL: Al432, Al1454, A1455

SERIAL NUMBER: C8TJ501EF1PR (Conducted); C8TJ900NF1KF (Radiated)

DATE TESTED: OCTOBER 8 —22, 2015

APPLICABLE STANDARDS
STANDARD TEST RESULTS

CFR 47 Part 15 Subpart E Pass

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

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

Approved & Released For

UL Verification Services Inc. By: Tested By:

MENGISTU MEKURIA ERIC YU

SENIOR ENGINEER EMC LAB ENGINEER

UL VERIFICATION SERVICES INC. UL VERIFICATION SERVICES INC.

Page 5 of 110

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-E14V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

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 789033 D02 vO01 ANSI C63.10-2013.

3. FACILITIES AND ACCREDITATION

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

47173 Benicia Street 47266 Benicia Street
[ ] Chamber A [X] Chamber D
[ ] Chamber B [X] Chamber E
[ ] Chamber C [ ] Chamber F
[ ] Chamber G
[ ] Chamber H

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

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full scope of
accreditation can be viewed at http://ts.nist.gov/standards/scopes/2000650.htm.
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4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION
The measuring equipment utilized to perform the tests documented in this report has been calibrated

in accordance with the manufacturer's recommendations, and is traceable to recognized national
standards.

4.2. SAMPLE CALCULATION

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

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz + 3.52 dB
Radiated Disturbance, 30 to 1000 MHz +4.94 dB
Radiated Disturbance, 1 to 6 GHz + 3.86 dB
Radiated Disturbance, 6 to 18 GHz +4.23 dB
Radiated Disturbance, 18 to 26 GHz +5.30 dB
Radiated Disturbance, 26 to 40 GHz +5.23 dB

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

The Apple iPad is a tablet device with iPod functions (music, application support, and video),
802.11a/b/g/n radio, and Bluetooth radio functions.

5.2. DESCRIPTION OF CLASS Il PERMISSIVE CHANGE

Upgrade 5.8GHz band to new rule per KDB 789033 D02 vO1.

5.3. DESCRIPTION OF MODELS DIFFERENCES

FCC ID: BCGA1432
Model #: A1432

Model A1432, is a tablet with multimedia functions (music, application support, and video)IEEE
802.11a/b/g/n radio and Bluetooth radio. The rechargeable battery is not user accessible.

FCC ID: BCGA1454
Model #: A1454

Model A1454 is a tablet with multimedia functions (music, application support, and video), cellular
GSM/GPRS/EGPRS/WCDMA/HSPA+/DC-HSDPA/LTE radio, IEEE 802.11a/b/g/n and Bluetooth
radio. The rechargeable battery is not user accessible.

FCC ID: BCGA1455
Model #: A1455

Model A1455, is a tablet with multimedia functions (music, application support, and video), cellular

GSM/GPRS/EGPRS/WCDMA/HSPA+/DC-HSDPA/CDMA1XRTT/ EV-DO Rev 0, A, B/ LTE radio,
IEEE 802.11a/b/g/n radio and Bluetooth radio. The rechargeable battery is not user accessible.

5.4. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

5.8GHz Band
Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mWw)
5745 - 5825 802.11a 15.95 39.36
5745 - 5825 802.11n HT20 SISO 15.89 38.82
5755 - 5795 802.11n HT40 SISO 15.92 39.08
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5.5. DESCRIPTION OF AVAILABLE ANTENNAS
Frequency Band Antenna Gain
(GHz) (dBi)
5.725-5.85 5.27
5.6. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was 10A378

The EUT driver software installed during testing was Broadcom_Rel 6 10 56 166

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.

The fundamental of the EUT was investigated in three orthogonal orientations X (Flatbed), Y
(Landscape), Z (Portrait), it was determined that Y (Landscape) was worst-case orientations.
Therefore, all final radiated testing was performed with the EUT in Y (Landscape) orientation.
Worst-case data rates as provided by the client were:

802.11a mode: 6 Mbps

802.11n HT20 mode: MCSO

802.11n HT40 mode: MCSO

The following configurations were investigated on AC line conducted test.

Configuration Descriptions
1 EUT powered by AC/DC adapter via USB cable
2 EUT powered by host PC via USB cable
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5.8. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop AC/DC adapter Lenovo 92P1160 11S92P116021ZBGH798B12 N/A
Laptop Lenovo 7659 L3-AL664 08/03 N/A
Earphone Apple N/A N/A N/A

EUT AC/CD adapter Apple A1385 D293062F3WVDHLHCF N/A

I/O CABLES (CONDUCTED TEST)

1 Antenna 1 SMA Un-Shielded 0.2 To spectrum Analyzer
2 USB 1 usB Shielded 1 N/A
3 AC 1 AC Un-shielded 3 N/A

/O CABLES (RADIATED ABOVE 1 GHZ)

None Used

I/O CABLES (RADAITED BELOW 1 GHZ)

1 Headphones Jack 1 3.5mm Audio Shielded 0.9 N/A

2 AC 1 AC Un-shielded 3 N/A
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I/O CABLES (AC LINE CONDUCTED: AC/DC ADAPTER)

Headphones Jack

3.5mm Audio

Shielded

0.9

N/A

AC

AC

Un-shielded

N/A

I/O CABLES (AC LINE CONDUCTED: LAPTOP CONFIGUARTION)

Headphones Jack 3.5mm Audio Shielded 0.9 N/A
UsB usB Shielded 1 N/A
AC AC Un-shielded 3 N/A
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TEST SETUP - CONDUCTED TESTS

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

SETUP DIAGRAM

Spectrum
Analyzer

AC/DC Adapter

AC Source
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TEST SETUP- RADIATED-ABOVE 1 GHZ

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

SETUP DIAGRAM

AntennafAmp

(Z EUT

Spectrum Analyzer

AC Source
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TEST SETUP- BELOW 1GHz

The EUT was tested with earphone connected and powered by AC adapter. Test software exercised
the EUT.

SETUP DIAGRAM

i
Antenna/Amp :
i Radiated Test

Earphone l
D EUT =) II
1 I
|

: Spectrum Analyzer
|
2 |
|
|
AC/DC Adapter |:] |
|
|
|
AC Source |
|
|
|
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TEST SETUP- AC LINE CONDUCTED: AC/DC ADAPTER

The EUT was tested with earphone connected and powered by AC/DC adapter via USB cable. Test
software exercised the EUT.

SETUP DIAGRAM

i
|
|
I
|
|
Earphone I
EUT ) |I
oF |
|| EMI Receiver
|
|
2 :
|
|
AC/DC Adapter |:] |
|
|
AC Source/ LISN | Conducted Test
|
|
|
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TEST SETUP- AC LINE CONDUCTED: LAPTOP CONFIGURATION

The EUT was tested with earphone connected and powered by host PC via USB cable. Test software
exercised the EUT.

SETUP DIAGRAM

i
|
|
|
|
Earphone I
EUT 5, |I
oF |
7 || EMI Receiver
Laptop :
|
|
3 |
|
|
AC/DC Adapter |:] |
|
i
AC Source/ LISN | Conducted Test
|
|
|
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6. TEST AND MEASUREMENT EQUIPMENT

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

Test Equipment List

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

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

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 789033 Zero-Span Spectrum Analyzer Method.

RESULTS
Mode ON Time| Period | Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor [ Minimum VBW
(msec) | (msec) [ (linear) (%) (dB) (kHz)
802.11a 1TX 2.064 2.091 0.987 98.71% 0.00 0.010
802.11n HT20 1TX 1.920 1.947 0.986 98.61% 0.00 0.010
802.11n HT40 1TX 0.944 0.972 0.971 97.12% 0.13 1.059
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DUTY CYCLE PLOTS

DUTY CYCLE 802.11al1TX MODE
E Keysight Spectrum Analyzer - Swept SA o)==

RL | RF [soo bC | | | SENSE:NT| | ALIGN AUTO  [08:36:39 AM Oct 10, 2015
#Avg Type: RMS TRACE‘ 3 Frequency
T

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

Auto Tune

10 dBrdiv._ Ref 126.99 dBpv
Log

7 e P stk 7 e 1 CenterFreq
5785000000 GHz

o7

970

87.0
StartFreq
770 5.785000000 GHz|

B7.0

57.0

. Stop Freq
6.785000000 GHz

370

Center 5.785000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 3.000 ms (1001 pts) 8.000000 MHz

[vopetrsc] X | v | FUCron ] rUncronwom] __runcrionvaw: I8
1 A2 t (A) 2.064 ms (A) -2.10dB
F

[Auto Man

t 453.0 us :
t (A) 2.091 ms (A) .63 dB Freq Offset,
t 453.0 us 114.50 dBuvV 0 Hz|

DUTY CYCLE 802.11n HT20 1TX MODE

B Keysight Spectrum Analyzer - Swept SA
X RC | RF [soe bc [ | | SENSE:INT] | ALIGN AUTO _ [09:00:51 PMOct 08, 2015
#Avg Type: RMS TRADE‘ 3456
PNO: Fast —»—~ 1rig: FreeRun T AP
IFGain:High #Atten: 0 dB DET|P AAAAA

[E=S ==

Frequency

Auto Tune|

10 dB/div___ Ref 86.99 dBpV
Log

7 v CenterFreq
5.785000000 GHz

B7.0

&7.0

470 StartFreq
370 5.785000000 GHz

270

170

oo Stop Freq|
5.785000000 GHz

30

Center 5.785000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 3.000 ms (1001 pts) 8.000000 MHz|

JAuto Man
[Wvobe RSO X | V| FUNCTON ] FUNCTONwDTH] —
t (4 1920ms (A) 182 dB
t 633.0 s 70.40 dBUV
1.947 ms (A) 0.42dB Freq Offset
633.0us 70.40 dBUV 0Hz
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REPORT NO: 15U21850-E14V2
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 02, 2015

DUTY CYCLE 802.11n HT40 1TX MODE

BI Keysight Spectrum Analyzer - Swept SA

Lo e =5
X RC | RF [soe bc [ | | SENSE:INT] ALIGN AUTO [10:11:52 PM Oct 08, 2015
T #Avg Type: RMS TRADE‘ Sis56 Frequency
PNO: Fast —»—~ 1rig: FreeRun T AP
FGaniLow #Atten: 6 dB DET|P AAAAA
Auto Tune|
10 drdiv._ Ref 102.99 dBpV
. ! ! | ' !
230 i Iy T | [ > ; i CenterFreq
83.0 5.795000000 GHz
730
wo StartFreq
530 5.795000000 GHz
430
330
. Stop Freq|
5.795000000 GHz
130
Center 5.795000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (1001 pts) 8.000000 MHz|
Aut M
TR an
1 A2 t (A) 944.0 us (A) 1.89dB
2 F t 318.0 us 84.98 dBuvV
3 A4 t (4 9720 us (A) 0.05 dB FreqOffset
4 F t 318.0us 84.98 dBuV 0 Hz|
5
6
7
8
9
10
11 2
< v
MSG

STATUS
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REPORT NO: 15U21850-E14V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

7.2. MEASUREMENT METHODS

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

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

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

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

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

Unwanted emissions in non-restricted bands: KDB 789033 D02 v01, Sections G.3, G.4, and G.5.
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REPORT NO: 15U21850-E14V2
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 02, 2015

8. ANTENNA PORT TEST RESULTS

8.1.

LIMITS

802.11a MODE IN THE 5.8 GHz BAND

8.1.1. 6 dB BANDWIDTH

FCC §15.407 (e)

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

RESULTS
Channel | Frequency | 6dB Bandwidth |Minimum Limit
(MHz) (MHz) (MHz)
Low 5745 16.38 0.5
Mid 5785 16.26 0.5
High 5825 16.29 0.5
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REPORT NO: 15U21850-E14V2

FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 02, 2015

6 dB BANDWIDTH

6 dB BANDWIDTH, LOW CH

fo e s

B Keysight Spectrum Analyzer - Swept SA
RL | RF [soo bC |

| | SENSE:NT|

| ALIGN AUTO

[10:26:08 AM Oct 10, 2015

Ref Offset 11.8 ¢B

10dBidiv. Ref 20.50 dBm
Log

PNO: Wide 50 Trig: Free Run
IFGain:Low

#Atten: 20 dB

#Avg Type: RMS

TRACE]
TYPE| M 3tAAAAAAY

Frequency

DET|P

Auto Tune

Center 5.74500 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 30.00 MHz

Sweep 1.133 ms (1001 pts)

STATUS

CenterFreq|
5.745000000 GHz|

StartFreq
5.730000000 GHz|

Stop Freq
6.760000000 GHz

CF Step
3.000000 MHz

[Auto Man

Freq Offset
0 Hz|

6 dB BANDWIDTH, MID CH

[E=N[EE=

E Keysight Spectrum Analyzer - Swept SA

RL | RF [soe bc [

| | SENSE:INT]

ALIGN AUTO

[10:22:55 AMOct 10, 2015

Ref Offset11.8 dB

10 dBidiv. Ref 20.50 dBm
Log

PNO: Wide 50 Trig: Free Run
IFGain:Low

#Atten: 20 dB

#Avg Type: RMS

Frequency

TRACE[1 2345 6
TYPE| MR
DET|P

Auto Tune|

108

CenterFreq
5.785000000 GHz

StartFreq
5.770000000 GHz

Stop Freq|
5.800000000 GHz

CF Step
3.000000 MHz

JAuto Man

Freq Offset
0Hz

Center 5.78500 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 30.00 MHz

Sweep 1.133 ms (1001 pts)

STATUS
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REPORT NO: 15U21850-E14V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

6 dB BANDWIDTH, HIGH CH

B Keysight Spectrum Analyzer - Swept SA =
RL | RF [soe bc [ | | SENSE:INT] | ALIGN AUTO  [10:27:26 AMOct 10, 2015
#Avg Type: RMS TRACE] 3456 Frequency
“Wide —— T1rig: Free Run TYPE| M WA
PNO: Wid
FGainlow * #Atten: 20 dB oerlp
Auto Tune
Ref Offset 11.8 dB
10 dBidiv. Ref 20.50 dBm
Log
CenterFreq
1048 5.825000000 GHz|
0,600
n StartFreq

5.810000000 GHz

Stop Freq|
5.840000000 GHz

CF Step
3.000000 MHz
JAuto Man

Freq Offset
0Hz

Center 5.82500 GHz Span 30.00 MHz
#Res BW 100 kHz #VBIWW 300 kHz Sweep 1.133 ms (1001 pts)
IMSG STATUS
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REPORT NO: 15U21850-E14V2
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 02, 2015

LIMITS

8.1.2. 26 dB BANDWIDTH

None, for reporting purposes only

RESULTS
Channel | Frequency | 26 dB Bandwidth
(MHz) (MHz)
Low 5745 18.39
Mid 5785 18.78
High 5825 18.75
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REPORT NO: 15U21850-E14V2

FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 02, 2015

26 dB BANDWIDTH

26 dB BANDWIDTH, LOW CH

fo e s

B Keysight Spectrum Analyzer - Swept SA
RL | RF [soo bC |

| | SENSE:NT|

| ALIGN AUTO

[10:46:11 AMOct 10, 2015

Ref Offset 11.8 ¢B

10dBidiv. Ref 20.50 dBm
Log

PNO: Wide 50 Trig: Free Run
IFGain:Low

#Atten: 20 dB

#Avg Type: RMS

TRACE]
TYPE| M 3tAAAAAAY

Frequency

DET|P

Auto Tune

Center 5.74500 GHz
#Res BW 200 kHz

MSG

#VBW 620 kHz

Span 30.00 MHz

#Sweep 1.000 ms (1001 pts)

STATUS

5.745000000 GHz

CenterFreq|

$5.730000000 GHz

StartFreq

5.760000000 GHz

Stop Freq

[Auto Man

CF Step
3.000000 MHz

Freq Offset
0 Hz|

26 dB BANDWIDTH, MID CH

[E=N[EE=

E Keysight Spectrum Analyzer - Swept SA

RL | RF [soe bc [

| | SENSE:INT]

ALIGN AUTO

[10:42:32 AMOct 10, 2015

Ref Offset11.8 dB

10 dBidiv. Ref 20.50 dBm
Log

PNO: Wide 50 Trig: Free Run
IFGain:Low

#Atten: 20 dB

#Avg Type: RMS

Frequency

TRACE[1 2345 6
TYPE| MR
DET|P

Auto Tune|

108

5.785000000 GHz

CenterFreq

5.770000000 GHz

StartFreq

5.800000000 GHz

Stop Freq|

JAuto Man

CF Step
3.000000 MHz

Freq Offset
0Hz

Center 5.78500 GHz
#Res BW 200 kHz

MSG

#VBW 620 kHz

Span 30.00 MHz

#Sweep 1.000 ms (1001 pts)

STATUS
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REPORT NO: 15U21850-E14V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

26 dB BANDWIDTH, HIGH CH

B Keysight Spectrum Analyzer - Swept SA =
RL | RF [soe bc [ | | SENSE:INT] | ALIGN AUTO  [10:40:36 AMOct 10, 2015
#Avg Type: RMS TRACE| 3456 Frequency
PNO: Wide g 1rig: FreeRun TYPE| M WA
FGainlow * #Atten: 20 dB oerlp
Auto Tune
Ref Offset 11.8 dB
10 dBidiv. Ref 20.50 dBm
Log
CenterFreq
1048 5.825000000 GHz|
0.500
StartFreq
980 5.810000000 GHz|
Wi
s /A Stop Freq
5.840000000 GHz|
-29.5 v —
as CF Step
3.000000 MHz
Auto Man
495
Freq Offset
595
0Hz
695
Center 5.82500 GHz Span 30.00 MHz
#Res BW 200 kHz #VBW 620 kHz #Sweep 1.000 ms (1001 pts)
MsG STATUS
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REPORT NO: 15U21850-E14V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

8.1.3. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Frequency 99% Bandwidth
(MHz) (MHz)
5745 16.425
5785 16.300
5825 16.299

Page 28 of 110

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-E14V2

DATE: DECEMBER 02, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

99% BANDWIDTH

BANDWIDTH, LOW CH

E

Keysight Spectrum Analyzer - Occupied BW

RL | RF [soo bC | | | SENSE:NT]

fo e s
[
Center Freq: 5.745000000 GHz

Frequency

ALIGN AUTO [09:50:01 AMOct 10, 2015

Radio Std: None

#IFGain:Low

—— Trig: FreeRun
#Atten: 20 dB

Avg|Hold: 10/10
Radio Device: BTS

10 dBidiv
Log

Ref Offset 11.8 dB
Ref 15.00 dBm

a.00

-6.00

-15.0

CenterFreq|
5.745000000 GHz|

-25.0

-35.0

250 LI

-55.0

-65.0

-75.0

Center 5.745 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 30 MHz
#Sweep 100 ms

Occupied Bandwidth
16.425 MHz

-52.553 kHz
18.36 MHz

Transmit Freq Error

x dB Bandwidth x dB

Total Power

OBW Power

16.6 dBm

CF Step
3.000000 MHz

[Auto Man

99.00 %

Freq Offset
0 Hz|

-26.00 dB

BANDWIDTH, MID CH

Keysight Spectrum Analyzer - Occupied BW

E

[E=N[EE=

RL | RF [soe bc [ | |

SENSE:INT]

ALIGN AUTO _ [10:00:25 AMOct 10, 2015

—— 1Irig: FreeRun

#FGain:Low #Atten: 20 dB

I
Center Freq: 5.785000000 GHz

Radio Std: None
Avg|Held: 1010

Radio Device: BTS

Ref Offset 11.8 dB

10 dBIdiv Ref 15.00 dBm

Frequency

Log
500

-5.00

-15.0

CenterFreq
5.785000000 GHz

-25.0

-35.0

-15.0

-55.0

-65.0

-75.0

Center 5.785 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 30 MHz
#Sweep 100 ms

Occupied Bandwidth
16.300 MHz

Total Power

16.9 dBm

JAuto

CF Step
3.000000 MHz
Man

Freq Offset

Transmit Freq Error
X dB Bandwidth

328 Hz
18.27 MHz

OBW Power
x dB

99.00 %

0Hz

-26.00 dB
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REPORT NO: 15U21850-E14V2
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 02, 2015

BANDWIDTH, HIGH CH

[E=N[EE=

Frequency

ALIGN AUTO  [09:50:28 AMOct 10, 2015

Radio Std: None

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

Center Freq: 5.825000000 GHz

—— 1Irig: FreeRun Avg|Held: 1010
#Atten: 20 dB

E Keysight Spectrum Analyzer - Occupied BW

| #FGain:Low Radio Device: BTS

Ref Offset 11.8 dB
10 dBIdiv Ref 15.00 dBm
B || \
500 ‘ | ‘

CenterFreq

-5.00 5.825000000 GHz

-15.0
-25.0

-35.0

45,0 O T Rl iuh g it

-55.0

-65.0

-75.0
\

Center 5.825 GHz Span 30 MHz

#Res BW 200 kHz #VBW 620 kHz #Sweep 100ms|| 5 oer SteP
Auto Man
Occupied Bandwidth Total Power 17.0 dBm
16.299 MHz Freq Offset
Transmit Freq Error -40.348 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 17.83 MHz x dB -26.00 dB
IMSG STATUS
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REPORT NO: 15U21850-E14V2

FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 02, 2015

LIMITS

None; for reporting purposes only.

8.1.4. AVERAGE POWER

Test Procedure

Measurements perform using a wideband gated RF power meter.

RESULTS
Channel | Frequency Power
(MHz) (dBm)
Low 5745 15.00
Mid 5785 15.95
High 5825 15.70
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REPORT NO: 15U21850-E14V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

8.1.5. OUTPUT POWER

LIMITS

FCC §15.407 (a) (3)

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed 1 W. In addition, the maximum power spectral density shall not exceed 30
dBm in any 500-kHz band. If transmitting antennas of directional gain greater than 6 dBi are used, both
the maximum conducted output power and the maximum power spectral density shall be reduced by
the amount in dB that the directional gain of the antenna exceeds 6 dBi.

Test Procedure

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

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 15U21850-E14V2
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 02, 2015

RESULTS

Antenna Gain and Limit

Channel | Frequency |Directional Power
Gain Limit
for Power
(MHz) (dBi) (dBm)
Low 5745 5.27 30.00
Mid 5785 5.27 30.00
High 5825 5.27 30.00
Output Power Results
Channel | Frequency | Chain O Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5745 15.00 15.00 30.00 -15.00
Mid 5785 15.95 15.95 30.00 -14.05
High 5825 15.70 15.70 30.00 -14.30
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REPORT NO: 15U21850-E14V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

8.1.6. PSD

LIMITS

FCC §15.407 (a) (3)

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed 1 W. In addition, the maximum power spectral density shall not exceed 30
dBm in any 500-kHz band. If transmitting antennas of directional gain greater than 6 dBi are used, both
the maximum conducted output power and the maximum power spectral density shall be reduced by
the amount in dB that the directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

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

RESULTS

Antenna Gain and Limits

Channel | Frequency [Directional PSD
Gain Limit

(MHz) (dBi) (dBm)

Low 5745 5.27 30.00
Mid 5785 5.27 30.00
High 5825 5.27 30.00

Duty Cycle CF (dB)l 0.00 Included in Calculations of Corr'd PSD

PSD Results
Channel | Frequency | Chain O Total PSD PSD
Meas Corr'd Limit Margin
PSD PSD
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5745 3.01 3.01 30.00 -26.99
Mid 5785 3.81 3.81 30.00 -26.19
High 5825 3.52 3.52 30.00 -26.49
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DATE: DECEMBER 02, 2015

PSD,

PSD, LOW CH

Keysight Spectrum Analyzer - Swept SA

o & sl

RL [ R[50 oC | [ [ SENSE:INT]

[ ALIGN AUTO [08:33:13 AMOct 13, 2015

PNO: Wide —»— 17ig: FreeRun
IFGain:Low #Atten: 24 dB

Ref Offset 11.8 dB

10dBidiv. Ref 20.00 dBm
Log

#Avg Type: RMS Frequency

AvglHold: 100/100

TRACE 3456
TYPE|A WAy
DET|A

Auto Tune|

CenterFreq

5.745000000 GHz

StartFreq
5.730000000 GHz

Stop Freq
5.760000000 GHz

CF Step

3.000000 MHz

Auto Man

Freq Offset,

0Hz

Center 5.74500 GHz
#Res BW 510 kHz

MSG

#VBW 1.5 MHz*

Span 30.00 MHz
Sweep 1.000 ms (1001 pts)

STATUS

PSD, MID CH

Keysight Spectrum Analyzer - Swept SA

fo e s

RL | RF [soo bC | | | SENSE:NT|

| ALIGN AUTO [ 08:34:20 AMOct 13, 2015

Trig: Free Run
#Atten: 24 dB

PNO: Wide —»—
IFGain:Low

Ref Offset 11.8 ¢B

10dBidiv. Ref 20.00 dBm
Log

#Avg Type: RMS Frequency

AvglHold: 100/100

6

Auto Tune

CenterFreq|

5.785000000 GHz

StartFreq
5.770000000 GHz|

Stop Freq
6.800000000 GHz

CF Step

3.000000 MHz

[Auto Man

Freq Offset

0 Hz|

Center 5.78500 GHz
#Res BW 510 kHz

MSG

#VBW 1.5 MHz*

Span 30.00 MHz
Sweep 1.000 ms (1001 pts)

STATUS
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PSD, HIGH CH

BN Keysight Spectrum Analyzer - Swept SA ==
RL | RF [soe bc [ | | SENSE:INT] | ALIGN AUTO [ 08:38:54 AM Oct 13, 2015
#Avg Type: RMS TRACE] 3456 Frequency
PNO: Wide —+— 1rig: FreeRun Avg|Hold: 100/100 TYPE|A WA
IFGain:Low #Atten: 24 dB DET|A
Auto Tune
Ref Offset 11.8 dB
10 dBidiv. Ref 20.00 dBm
Log
CenterFreq
100 <> 5.826000000 GHz|
000
StartFreq
0o 5.810000000 GHz|
e Stop Freq|
5.840000000 GHz|
-300
00 CF Step
3.000000 MHz
[Auto Man
-600
Freq Offset
-600
0Hz
-700
Center 5.82500 GHz Span 30.00 MHz
#Res BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (1001 pts)
MsG STATUS
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8.2.

LIMITS

802.11n HT20 MODE IN THE 5.8 GHz BAND

8.2.1. 6 dB BANDWIDTH

FCC §15.407 (e)

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

RESULTS
Channel | Frequency | 6 dB Bandwidth [Minimum Limit|
(MHz) (MHz) (MHz)
Low 5745 17.58 0.5
Mid 5785 17.31 0.5
High 5825 17.34 0.5
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REPORT NO: 15U21850-E14V2

FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 02, 2015

6 dB BANDWIDTH

6 dB BANDWIDTH, LOW CH

Keysight Spectrum Analyzer - Swept SA

o e sl

RL | RF [s0e oc |

SENSE:INT] |

ALIGN AUTO [10:24:53 AMOct 10, 2015

Ref Offset 11.8 dB

10dBidiv. Ref 20.50 dBm
Log

PNO: Wide 0 1rig: FreeRun
#Atten: 20 dB

FGain:Low

#Avg Type: RMS TRACE|

Frequency

pET|P

Auto Tune|

Center 5.74500 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 30.00 MHz
Sweep 1.133 ms (1001 pts)

STATUS

CenterFreq
5.745000000 GHz

StartFreq
5.730000000 GHz

Stop Freq
5.760000000 GHz

CF Step
3.000000 MHz

Auto Man

Freq Offset,
0 Hz|

6 dB BANDWIDTH, MID CH

Keysight Spectrum Analyzer - Swept SA

[E=ETE

RL | RF [soe bC |

SENSE:INT] |

Ref Offset11.8 dB

10dBidiv Ref 20.50 dBm
Log

IFGain:Low

PNO: Wide 50 Trig: Free Run
#Atten: 20 dB

ALIGH AUTO  [10:24:02 AMOct 10, 2015
#Avg Type: RMS TRACE| 3

Frequency

Auto Tune

CenterFreq|
5.785000000 GHz|

StartFreq
5.770000000 GHz|

Stop Freq|
5.800000000 GHz|

CF Step
3.000000 MHz

[Auto Man

Freq Offset
0 Hz

Center 5.78500 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 30.00 MHz
Sweep 1.133 ms (1001 pts)

STATUS
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REPORT NO: 15U21850-E14V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

6 dB BANDWIDTH, HIGH CH

B Keysight Spectrum Analyzer - Swept SA =
RL | RF [soe bc [ | | SENSE:INT] | ALIGN AUTO  [10:28:35 AMOct 10, 2015
#Avg Type: RMS TRACE| 3456 Frequency
“Wide —— T1rig: Free Run TYPE| MR
PNO: Wid
FGainlow * #Atten: 20 dB oerlp
Auto Tune
Ref Offset 11.8 dB
10 dBidiv. Ref 20.50 dBm
Log
CenterFreq
1048 5.825000000 GHz|
0,600 »
b StartFreq

5.810000000 GHz

Stop Freq|
5.840000000 GHz

CF Step
3.000000 MHz
JAuto Man

Freq Offset
0Hz

Center 5.82500 GHz Span 30.00 MHz
#Res BW 100 kHz #VBIWW 300 kHz Sweep 1.133 ms (1001 pts)
IMSG STATUS

Page 39 of 110

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-E14V2

FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 02, 2015

LIMITS

8.2.2. 26 dB BANDWIDTH

None, for reporting purposes only

RESULTS
Channel |Frequency| 26 dB Bandwidth
(MHz) (MHz)
Low 5745 19.02
Mid 5785 18.93
High 5825 19.11
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REPORT NO: 15U21850-E14V2

FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 02, 2015

26 dB BANDWIDTH

26 dB BANDWIDTH, LOW CH

fo e s

B Keysight Spectrum Analyzer - Swept SA
RL | RF [soo bC |

| | SENSE:NT|

| ALIGN AUTO

[10:45:00 AMOct 10, 2015

Ref Offset 11.8 ¢B

10dBidiv. Ref 20.50 dBm
Log

PNO: Wide 50 Trig: Free Run
IFGain:Low

#Atten: 20 dB

#Avg Type: RMS

TRACE]
TYPE| M 3tAAAAAAY

Frequency

DET|P

Auto Tune

Center 5.74500 GHz
#Res BW 200 kHz

MSG

#VBW 620 kHz

Span 30.00 MHz

#Sweep 1.000 ms (1001 pts)

STATUS

5.745000000 GHz

CenterFreq|

$5.730000000 GHz

StartFreq

5.760000000 GHz

Stop Freq

[Auto Man

CF Step
3.000000 MHz

Freq Offset
0 Hz|

26 dB BANDWIDTH, MID CH

[E=N[EE=

E Keysight Spectrum Analyzer - Swept SA

RL | RF [soe bc [

| | SENSE:INT]

ALIGN AUTO

[10:43:45 AMOct 10, 2015

Ref Offset11.8 dB

10 dBidiv. Ref 20.50 dBm
Log

PNO: Wide 50 Trig: Free Run
IFGain:Low

#Atten: 20 dB

#Avg Type: RMS

Frequency

TRACE[1 2345 6
TYPE| MR
DET|P

Auto Tune|

108

5.785000000 GHz

CenterFreq

5.770000000 GHz

StartFreq

5.800000000 GHz

Stop Freq|

JAuto Man

CF Step
3.000000 MHz

Freq Offset
0Hz

Center 5.78500 GHz
#Res BW 200 kHz

MSG

#VBW 620 kHz

Span 30.00 MHz

#Sweep 1.000 ms (1001 pts)

STATUS
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REPORT NO: 15U21850-E14V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

26 dB BANDWIDTH, HIGH CH

B Keysight Spectrum Analyzer - Swept SA =
RL | RF [soe bc [ | | SENSE:INT] | ALIGN AUTO  [10:39:45 AMOct 10, 2015
#Avg Type: RMS TRAGE] 3456 Frequency
“Wide —— T1rig: Free Run TYPE| M WA
PNO: Wid
FGainlow * #Atten: 20 dB oerlp
Auto Tune
Ref Offset 11.8 dB
10 dBidiv. Ref 20.50 dBm
Log
CenterFreq
1048 5.825000000 GHz|
0,600 _—
StartFreq

5.810000000 GHz

Stop Freq|
5.840000000 GHz

CF Step
3.000000 MHz
JAuto Man

Freq Offset
0Hz

Center 5.82500 GHz Span 30.00 MHz
#Res BW 200 kHz #VBW 620 kHz #Sweep 1.000 ms (1001 pts)

MSG STATUS
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REPORT NO: 15U21850-E14V2
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 02, 2015

LIMITS

8.2.3. 99% BANDWIDTH

None; for reporting purposes only.

RESULTS
Channel | Frequency | 99% Bandwidth
(MHz) (MHz)
Low 5745 17.667
Mid 5785 17.624
High 5825 17.579
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REPORT NO: 15U21850-E14V2
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 02, 2015

99% BANDWIDTH

BANDWIDTH, LOW CH

Keysight Spectrum Analyzer - Occupied BW

fo e s

E

RL RF [soo bC | | | SENSE:NT]

ALIGN AUTO [09:49:38 AMOct 10, 2015

[
Center Freq: 5.745000000 GHz
—— Trig: FreeRun
#Atten: 20 dB

#IFGain:Low

Avg|Hold: 10/10

Radio Std: None Frequency

Radio Device: BTS

Ref Offset 11.8 dB

10 dB/div Ref 20.00 dBm

Log
100

0.00

CenterFreq|
5.745000000 GHz|

-10.0
-200

200 RHCHAICE SR

-40.0
-50.0

-60.0

-700

Center 5.745 GHz

#Res BW 200 kHz #VBW 620 kHz

Span 30 MHz

#Sweep 100 ms CF Step

3.000000 MHz

Occupied Bandwidth Total Power

17.667 MHz
-37.160 kHz
23.66 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

[Auto

Man
19.8 dBm

Freq Offset

99.00 % OHz

-26.00 dB

BANDWIDTH, MID CH
Keysight Spectrum Analyzer - Occupied BW

[E=N[EE=

[
RL | RF [soe bc [ | |

SENSE:INT]

ALIGN AUTO [09:52:07 AMOct 10, 2015

Frequency

Center Freq 5.785000000 GHz

I
| Center Freq: 5.785000000 GHz

#IFGain:Low

—— 1Irig: FreeRun
#Atten: 20 dB

Avg|Held: 1010

Radio Std: None

Radio Device: BTS

Ref Offset 11.8 dB

10 dBIdiv Ref 20.00 dBm

Log
10.0

ik}

5.785000000 GHz

CenterFreq

-100
-20.0

-30.0 9

-40.0
-50.0

-60.0
-70.0

Center 5.785 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 30 MHz
#Sweep 100 ms

Occupied Bandwidth

Transmit Freq Error
X dB Bandwidth

17.624 MHz

-71.997 kHz

29.14 MHz

Total Power

OBW Power
x dB

19.9 dBm

JAuto

CF Step
3.000000 MHz
Man

99.00 %

Freq Offset
0Hz

-26.00 dB
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REPORT NO: 15U21850-E14V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

BANDWIDTH, HIGH CH

B Keysight Spectrum Analyzer - Occupied BW =
RL | RF [soe bc [ | | SENSE:INT] | ALIGN AUTO  [09:51:33 AMOct 10,2015
Center Freq: 5.825000000 GHz Radio Std: None Frequency
—— 1Irig: FreeRun Avg|Held: 1010
| #IFGain:Low #Atten: 20 dB Radio Device: BTS
Ref Offset 11.8 dB
10 dBIdiv Ref 20.00 dBm
Log | |
00 T i T CenterFreq|
0.00 i T AR AL 1o 5.825000000 GHz
-10.0
200 Lt
-30.0 e i
-40.0
-50.0
-60.0
-70.0
Center 5.825 GHz Span 30 MHz CF Step
#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms 3.000000 MHz
Auto Man
Occupied Bandwidth Total Power 20.3 dBm
17.579 MHz Freq Offset
Transmit Freq Error -19.903 kHz OBW Power 99.00 % 0Hz
X dB Bandwidth 25.66 MHz x dB -26.00 dB
IMSG STATUS
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REPORT NO: 15U21850-E14V2

FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 02, 2015

LIMITS

8.2.4. AVERAGE POWER

None; for reporting purposes only.

Test Procedure

Measurements perform using a wideband gated RF power meter.

RESULTS
Channel | Frequency Power
(MHz) (dBm)
Low 5745 14.67
Mid 5785 15.89
High 5825 15.81
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REPORT NO: 15U21850-E14V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

8.2.5. OUTPUT POWER

LIMITS

FCC §15.407 (a) (3)

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed 1 W. In addition, the maximum power spectral density shall not exceed 30
dBm in any 500-kHz band. If transmitting antennas of directional gain greater than 6 dBi are used, both
the maximum conducted output power and the maximum power spectral density shall be reduced by
the amount in dB that the directional gain of the antenna exceeds 6 dBi.

Test Procedure

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

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 15U21850-E14V2
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 02, 2015

RESULTS

Antenna Gain and Limit

Channel | Frequency |Directional Power
Gain Limit
for Power
(MHz) (dBi) (dBm)
Low 5745 5.27 30.00
Mid 5785 5.27 30.00
High 5825 5.27 30.00
Output Power Results
Channel | Frequency | Chain 1 Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5745 14.67 14.67 30.00 -15.33
Mid 5785 15.89 15.89 30.00 -14.11
High 5825 15.81 15.81 30.00 -14.19
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REPORT NO: 15U21850-E14V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

8.2.6. PSD

LIMITS

FCC §15.407 (a) (3)

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed 1 W. In addition, the maximum power spectral density shall not exceed 30
dBm in any 500-kHz band. If transmitting antennas of directional gain greater than 6 dBi are used, both
the maximum conducted output power and the maximum power spectral density shall be reduced by
the amount in dB that the directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

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

RESULTS

Antenna Gain and Limits

Channel | Frequency [Directional PSD
Gain Limit

(MHz) (dBi) (dBm)

Low 5745 5.27 30.00
Mid 5785 5.27 30.00
High 5825 5.27 30.00

Duty Cycle CF (dB)l 0.00 Included in Calculations of Corr'd PSD

PSD Results
Channel [ Frequency | Chain 1 Total PSD PSD
Meas Corr'd Limit Margin
PSD PSD
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5745 2.03 2.03 30.00 -27.97
Mid 5785 3.18 3.18 30.00 -26.82
High 5825 3.30 3.30 30.00 -26.70
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REPORT NO: 15U21850-E14V2
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 02, 2015

PS

PSD, LOW CH

Keysight Spectrum Analyzer - Swept SA

o & sl

RL [ R[50 oC | [ [ SENSE:INT]

[ ALIGN AUTO [08:21:06 AMOct 13, 2015

PNO: Wide —»— 17ig: FreeRun
IFGain:Low #Atten: 24 dB

Ref Offset 11.8 dB

10dBidiv. Ref 20.00 dBm
Log

#Avg Type: RMS Frequency

AvglHold: 100/100

TRACE 3456
TYPE|A WAy
DET|A

Auto Tune|

CenterFreq

5.745000000 GHz

StartFreq
5.730000000 GHz

Stop Freq
5.760000000 GHz

CF Step

3.000000 MHz

Auto Man

Freq Offset,

0Hz

Center 5.74500 GHz
#Res BW 510 kHz

MSG

#VBW 1.5 MHz*

Span 30.00 MHz
Sweep 1.000 ms (1001 pts)

STATUS

PSD, MID CH

Keysight Spectrum Analyzer - Swept SA

fo e s

RL | RF [soo bC | | | SENSE:NT|

| ALIGN AUTO [ 08:37:00 AM Oct 13, 2015

Trig: Free Run
#Atten: 24 dB

PNO: Wide —»—
IFGain:Low

Ref Offset 11.8 ¢B

10dBidiv. Ref 20.00 dBm
Log

#Avg Type: RMS Frequency

AvglHold: 100/100

6

Auto Tune

CenterFreq|

5.785000000 GHz

StartFreq
5.770000000 GHz|

Stop Freq
6.800000000 GHz

CF Step

3.000000 MHz

[Auto Man

Freq Offset

0 Hz|

Center 5.78500 GHz
#Res BW 510 kHz

MSG

#VBW 1.5 MHz*

Span 30.00 MHz
Sweep 1.000 ms (1001 pts)

STATUS
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REPORT NO: 15U21850-E14V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

PSD, HIGH CH

BN Keysight Spectrum Analyzer - Swept SA ==
RL | RF [soe bc [ | | SENSE:INT] | ALIGN AUTO [ 08:37:53 AMOct 13, 2015
#Avg Type: RMS TRACE] 3456 Frequency
PNO: Wide —+— 1rig: FreeRun Avg|Hold: 100/100 TYPE|A WA
IFGain:Low #Atten: 24 dB DET|A
Auto Tune
Ref Offset 11.8 dB
10 dBidiv. Ref 20.00 dBm
Log
CenterFreq
100 <> 5.826000000 GHz|
000
StartFreq
0o 5.810000000 GHz|
e Stop Freq|
5.840000000 GHz|
-300
00 CF Step
3.000000 MHz
[Auto Man
-600
Freq Offset
-600
0Hz
-700
Center 5.82500 GHz Span 30.00 MHz
#Res BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (1001 pts)
MsG STATUS
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REPORT NO: 15U21850-E14V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

8.3. 802.11n HT40 MODE IN THE 5.8 GHz BAND

8.3.1. 6 dB BANDWIDTH

LIMITS

FCC §15.407 (e)

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

RESULTS
Channel [ Frequency | 6 dB Bandwidth [Minimum Limit
(MHz) (MHz) (MHz)
Low 5755 35.82 0.5
High 5795 35.10 0.5
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REPORT NO: 15U21850-E14V2
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 02, 2015

6 dB BANDWIDTH

6 dB BANDWIDTH, LOW CH

Keysight Spectrum Analyzer - Swept SA

fo e s

RL RF [soo bC | |

| SENSE:NT| |

ALIGN AUTO [10:32:39 AMOct 10, 2015

IFGain:Low #Atten: 20
Ref Offset11.8 ¢dB

10dBidiv. Ref 20.50 dBm
Log

PNO: Fast ) Trig: Free Run

#Avg Type: RMS TRACE|

TYPE| M 3tAAAAAAY

Frequency

dB DET|P

Auto Tune

Center 5.75500 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 60.00 MHz
Sweep 2.267 ms (1001 pts)

STATUS

CenterFreq|
5.755000000 GHz|

StartFreq
5.725000000 GHz|

Stop Freq
6.785000000 GHz

CF Step
6.000000 MHz

[Auto Man

Freq Offset
0 Hz|

6 dB BANDWIDTH, HIGH CH

Keysight Spectrum Analyzer - Swept SA

o e sl

RL RF [s50Q b | |

| SENSE:INT| |

ALIGN AUTO [10:35:45 AMOct 10, 2015

IFGain:Low #Atten: 20
Ref Offset11.8 dB

10dBidiv. Ref 20.50 dBm
Log

PNO: Fast 50 1rig: FreeRun

#Avg Type: RMS TRACE| 3456

TYFE(R

Frequency

dB DET|P

Auto Tune|

CenterFreq
5.795000000 GHz

StartFreq
5.765000000 GHz

Stop Freq
5.825000000 GHz

CF Step
6.000000 MHz

[Auto Man

Freq Offset,
0 Hz|

Center 5.79500 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 60.00 MHz
Sweep 2.267 ms (1001 pts)

STATUS
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REPORT NO: 15U21850-E14V2

FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 02, 2015

LIMITS

8.3.2. 26 dB BANDWIDTH

None, for reporting purposes only.

RESULTS
Channel Frequency |26 dB Bandwidth
(MHz) (MHz)
Low 5755 41.52
High 5795 42.24
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REPORT NO: 15U21850-E14V2
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 02, 2015

26 dB BANDWIDTH

26 dB BANDWIDTH, LOW CH

fo e s

E Keysight Spectrum Analyzer - Swept SA

RL | RF [soo bC | | | SENSE:NT| | ALIGN AUTO

[10:38:37 AMOct 10, 2015

#Avg Type: RMS

PNO: Fast ) Trig: Free Run
IFGain:Low #Atten: 20 dB

TRACE]
TYPE| M 3tAAAAAAY

Frequency

DET|P

Ref Offset 11.8 ¢B

10dBidiv. Ref 20.50 dBm
Log

Auto Tune

Center 5.75500 GHz
#Res BW 390 kHz

MSG

#VBW 1.2 MHz

Span 60.00 MHz
#Sweep 1.000 ms (1001 pts)

STATUS

CenterFreq|
5.755000000 GHz|

StartFreq
5.725000000 GHz|

Stop Freq
6.785000000 GHz

CF Step
6.000000 MHz
[Auto Man

Freq Offset
0 Hz|

26 dB BANDWIDTH, HIGH CH

o e sl

E Keysight Spectrum Analyzer - Swept SA

RL | RF [s50Q b | |

| SENSE:INT|

| ALIGN AUTO [10:37:34 AMOct 10, 2015

IFGain:Low

Ref Offset 11.8 dB

10dBidiv. Ref 20.50 dBm
Log

PNO: Fast 50 1rig: FreeRun
#Atten: 20 dB

#Avg Type: RMS TRACE| 3456
TYRE(N

Frequency

DET|P

Auto Tune|

CenterFreq
5.795000000 GHz

StartFreq
5.765000000 GHz

Stop Freq
5.825000000 GHz

CF Step
6.000000 MHz
[Auto Man

Freq Offset,
0 Hz|

Center 5.79500 GHz
#Res BW 390 kHz

MSG

#VBW 1.2 MHz

Span 60.00 MHz
#Sweep 1.000 ms (1001 pts)

STATUS
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REPORT NO: 15U21850-E14V2
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 02, 2015

LIMITS

8.3.3. 99% BANDWIDTH

None; for reporting purposes only.

RESULTS
Channel Frequency | 99% Bandwidth
(MHz) (MHz)
Low 5755 35.987
High 5795 35.772
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REPORT NO: 15U21850-E14V2
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 02, 2015

99% BANDWIDTH

99% BANDWIDTH, LOW CH

Keysight Spectrum Analyzer - Occupied BW

fo e s

E

RL RF [soo bC | | | SENSE:NT]

ALIGN AUTO [09:50:22 AMOct 10, 2015

[
Center Freq: 5.755000000 GHz

Radio Std: None

Frequency

—— Trig: FreeRun

Avg|Hold: 10/10

#IFGain:Low

#Atten: 20 dB

Radio Device: BTS

Ref Offset 11.8 dB

10 dB/div Ref 20.00 dBm

Log
100

0.00

-10.0

-200

CenterFreq|
5.755000000 GHz|

-30.0

400 e
500

-60.0
-700

Center 5.755 GHz
#Res BW 360 kHz

#VBW 1.2 MHz

Span 60 MHz
#Sweep 100 ms

Occupied Bandwidth

Total Power

35.987 MHz

15.3 dBm

CF Step
6.000000 MHz

[Auto Man

Freq Offset
0 Hz|

Transmit Freq Error
x dB Bandwidth

-22.631 kHz
37.09 MHz

OBW Power
x dB

99.00 %

-26.00 dB

99% BANDWIDTH, HIGH CH

BE Keysight Spectrum Analyzer - Occupied BW

B

RL | RF [500 DC |

| SENSE:INT]

ALIGN AUTO |09:55:52 AM Oct 10, 2015

Center Freq 5.795000000 GHz

|
‘ Center Freq: 5.795000000 GHz

‘ #FGain:Low

—»— Trig: FreeRun
#Atten: 20 dB

Radio Std: None

Avg|Hold: 10/10

Radio Device: BTS

Ref Offset11.8 dB

10 dBidiv Ref 20.00 dBm

Frequency

Log

100
000

-10.0

-20.0

Center Freq|
5.795000000 GHz|

-30.0

-40.0

500 HE

-60.0
-70.0

Center 5.795 GHz
#Res BW 360 kHz

#VBW 1.2 MHz

Span 60 MHz
#Sweep 100 ms

Occupied Bandwidth

Total Power

35.772 MHz

15.5 dBm

CF Step
6.000000 MHz]

Auto Man

Freq Offset
0 Hz|

Transmit Freq Error
x dB Bandwidth

-120.60 kHz
41.66 MHz

OBW Power
x dB

99.00 %

-26.00 dB
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REPORT NO: 15U21850-E14V2
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 02, 2015

LIMITS

8.3.4. AVERAGE POWER

None; for reporting purposes only.

Test Procedure

Measurements perform using a wideband gated RF power meter.

RESULTS
Channel Frequency Power
(MHz) (dBm)
Low 5755 14.42
High 5795 15.92
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REPORT NO: 15U21850-E14V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

8.3.5. OUTPUT POWER

LIMITS

FCC §15.407 (a) (3)

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed 1 W. In addition, the maximum power spectral density shall not exceed 30
dBm in any 500-kHz band. If transmitting antennas of directional gain greater than 6 dBi are used, both
the maximum conducted output power and the maximum power spectral density shall be reduced by
the amount in dB that the directional gain of the antenna exceeds 6 dBi.

Test Procedure

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

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 15U21850-E14V2
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 02, 2015

RESULTS

Antenna Gain and Limit

Channel | Frequency [Directional Power
Gain Limit
(MHz) (dBi) (dBm)
Low 5755 5.27 30.00
High 5795 5.27 30.00
Output Power Results
Channel [ Frequency | Chain 0 Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5755 14.42 14.42 30.00 -15.58
High 5795 15.92 15.92 30.00 -14.08
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REPORT NO: 15U21850-E14V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

8.3.6. PSD

LIMITS

FCC §15.407 (a) (3)

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed 1 W. In addition, the maximum power spectral density shall not exceed 30
dBm in any 500-kHz band. If transmitting antennas of directional gain greater than 6 dBi are used, both
the maximum conducted output power and the maximum power spectral density shall be reduced by
the amount in dB that the directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 15U21850-E14V2
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 02, 2015

RESULTS

Antenna Gain and Limits

Channel | Frequency [Directional PSD
Gain Limit
(MHz) (dBi) (dBm)
Low 5755 5.27 30.00
High 5795 5.27 30.00
Duty Cycle CF (dB)l 0.13 Included in Calculations of Corr'd PSD
PSD Results
Channel [ Frequency | Chain O Total PSD PSD
Meas Corr'd Limit Margin
PSD PSD
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5755 -1.75 -1.62 30.00 -31.62
High 5795 0.16 0.29 30.00 -29.71
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FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 02, 2015

PSD,

PSD, LOW CH

fo e s

B Keysight Spectrum Analyzer - Swept SA
RL | RF [soo bC |

SENSE:INT]

ALIGN AUTO [08:00:13 AMOct 13, 2015

Ref Offset 11.8 ¢B

10dBidiv. Ref 20.00 dBm
Log

Trig: Free Run
#Atten: 24 dB

PNO: Fast ~—+—
IFGain:Low

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

TRACE Frequency

DET|A
Auto Tune

CenterFreq|

5.7565000000 GHz

StartFreq
5.730000000 GHz|

Stop Freq
6.780000000 GHz

CF Step

5.000000 MHz

[Auto Man

Freq Offset

0 Hz|

Center 5.75500 GHz
#Res BW 510 kHz

MSG

#VBW 1.5 MHz*

Span 50.00 MHz
Sweep 1.000 ms (1001 pts)

STATUS

PSD, HIGH CH

[E=N[EE=

E Keysight Spectrum Analyzer - Swept SA

RL | RF [soe bc [

SENSE:INT]

ALIGN AUTO _ [08:19:39 AMOct 13, 2015

Ref Offset11.8 dB

10dBidiv. Ref 20.00 dBm
Log

PNO: Fast —»—~ 1rig: FreeRun
IFGain:Low #Atten: 24 dB

#Avg Type: RMS
Avg[Held: 100/100

TRACE[L 23156 Frequency
TYPE(A ¥AAAAAY
DET|A

Auto Tune|

CenterFreq

5.795000000 GHz

StartFreq
5.770000000 GHz

Stop Freq|
5.820000000 GHz

CF Step

5.000000 MHz

JAuto Man

Freq Offset

0Hz

Center 5.79500 GHz
#Res BW 510 kHz

MSG

#VBW 1.5 MHz*

Span 50.00 MHz
Sweep 1.000 ms (1001 pts)

STATUS
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REPORT NO: 15U21850-E14V2
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 02, 2015

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and 815.209

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uvim)at3m (dBuV/m) at 3m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for measurement below
1GHz; 1.5 m above the ground plane for measurement above 1GHz. The antenna to EUT distance is 3
meters. The EUT is configured in accordance with ANSI C63.10. The EUT is set to transmit in a
continuous mode.

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

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 3 MHz for peak measurements and as applicable for average measurements.

The spectrum from 30 MHz to 40 GHz is investigated with the transmitter set to the lowest, middle, and
highest channels in each applicable band.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The EUT is
rotated through 360 degrees to maximize emissions received. The antenna is scanned from 1to 4
meters above the ground plane to further maximize the emission. Measurements are made with the
antenna polarized in both the vertical and the horizontal positions.

Radiated emission were performed with the EUT set to transmit at the channel with highest output
power as worst-case scenario.
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REPORT NO: 15U21850-E14V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

9.2. 802.11a 1Tx MODE IN THE 5.8 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL HORIZONTAL PLOT

UL Fremont - Chamber E 22 Oct 2815 18:17:32

20
Bondedge

Project Number: 15021850
19 Config EUT Only
Mode:Tla 5745 Mhz 1Tx
Tested by:T, Pham
4]

/ ‘\
-18
-29 5 | T
Peck Limit (dBmJ
o
& -3p kg
: I
’ N
-48 Y
-568
-66
-78
5.625 1 3MH=z/ 5.755
Frequency (GHz)
Ronge C6Hz) RBU/UBW Ref/fttn Det/Avg Type Sueep Pis  #Sups/Mode Position
1:5.625-5.755 1M(-3dB) /3 /18 PEAK/Pur Avg(RNS)  2Bmsec(Puto) BEAI HAXH 353 degs 143
Bondedge 5.625-5.7556Hz 15_487 EIRP - H.TST 38554 22 Oct 2815 Rev 9.5 24 Jun 2815
DATA
Marker Frequency Meter Det AF T346 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
1 5.725 -53.23 Pk 34.7 -20.1 11.8 -26.83 -17 -9.83 353 143 H
2 5.725 -44.94 Pk 34.7 -20.1 11.8 -18.54 -17 -1.54 353 143 H

Pk - Peak detector
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REPORT NO: 15U21850-E14V2
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 02, 2015

LOW CHANNEL VERTICAL PLOT

UL Fremont - Chamber E

22 Oct 2815 18:25:50

Bondedge

Project Number: 15021858
Config:EUT Only

Mode: T1a 5745 Mhz
Tested by:T. Pham

1Tx

mit (dBmJ

5.625

13MHz/
Frequency (GHz)

Range (6Hz) REU/UBW

Ref/Attn Det/Avg Type

Bandedge 5.625-5.7556Hz 15_487 EIRP - U.TST 38915 16 Jun 2815

Suzep Pts #sups/Mode Position

Rev 8.5 24 Jun 2815

DATA
Marker Frequency Meter Det AF T346 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
2 5.715 -62.55 Pk 34.7 -20.1 11.8 -36.15 -27 -9.15 346 117 \%
1 5.725 -56.53 Pk 34.7 -20.1 11.8 -30.13 -17 -13.13 346 117 \%

Pk - Peak detector
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REPORT NO: 15U21850-E14V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL HORIZONTAL PLOT

UL Fremont - Chamber D 9 Oct 2815 14:29:17

28
Bondedge

Project Number: 15021858
Config:EUT Only
Mode:T1a 5825 Fhz
Tested by:T. Pham

Peak Limit C(cdBm2

@

El
-+
C
0
N
. -36
0
T
o b n "
E _ap AN A
: .

-50

-60

-70

5.8 28MH=z/ S}

Frequency (GHz)

Ronge (GHz) REU/UBl Ref/Attn Det/Avg Type Suzep Pts #5ups/Mode Position
1:5.8-6 1M(-3dB) /31 /18 PEAK/Pur Avg(RHS)  Zmsectfuto) 801 HAXH 357 degs H

Bandedge 5858-6B88MHz UNII Method Pk EIRP Horz TST 38915 23 May 20814 Rev 9.5 24 Jun 2815

DATA
Marker Frequency Meter Det AF T344 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
1 5.85 -65.96 Pk 34.9 -17.7 11.8 -36.96 -17 -19.96 357 119 H
2 5.862 -58.09 Pk 35 -17.6 11.8 -28.89 -27 -1.89 357 119 H

Pk - Peak detector
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REPORT NO: 15U21850-E14V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

HIGH CHANNEL VERTICAL PLOT

ZEUL Fremant - Chamber D 9 Oct 2815 14:33:40

Bondedge

Project Number: 15021858
Contig: EUT Only
Mode:T1a 5825 Mhz
Tested by:T, Pham

Peak Limit (dBm)

o
0
P
L
[}
>
o
o
w

28MHz/
Frequency (GHz)

Range (GHz) REU/UBl Ref/Attn  Det/Avg Type Suzep Pts #sups/Mode Position

Bandedge 5858-6888MHz UNII Method Pk EIRP Uert TST 38915 23 May 2814 Rev 9.5 24 Jun 2815

DATA
Marker Frequency Meter Det AF T344 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
1 5.85 -67.39 Pk 34.9 -17.7 11.8 -38.39 -17 -21.39 260 110 \%
2 5.882 -65.17 Pk 35 -17.5 11.8 -35.87 -27 -8.87 260 110 \%

Pk - Peak detector
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REPORT NO: 15U21850-E14V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

LOW CHANNEL HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL PLOT

UL Fremont - Chamber E 8 Oct 2815 1@:89: 31

[

Rodioted Emissions 3-Meters

15 ETDJEC Number : 15U21858-E 14U

ient |
ConfigiEUT Only
Mode: T fla 5745MHz
95 Tested [by:R.Chen

85

Peok Limit C(dBul/m)

75

UNII Non-Restricted

65

(dBul/m)

Avg Limit (dBuU/m)

55

45

b

35 1

wmwwv%*w‘www

Frequency (GHz)

Ronge (6Hz) REU/UBM Ref/Attn  Det/Avg Type Suzep Pls #5ups/Mode FPosition Ronge (GHz) RBW/UB Ref/Attn  Det/Avg Type Sueep Pts 45ups/Mode Position
1-5.08 IM-3d8)/38k  87/D PEAK/Pir Avg(RNS)  18nsecCAuto) 6831 WAXH 8-368degs H | 5:6.15718 INC-3dB)/30  B1/B PEAK/Pir Avg(RMS)  JBBnsec(Auto) 18k MAXH 6-368dege H
Breac(hutc) 5081 WAKH 0-360degs H

1
315,88-6.15 NG-3d8)/30k  167/18  PEAK/Pur fvg(RHS) 28

FCC Port!SC 56Hz UNIT RSE.TST 30915 {6 Jun 2815 Rev 9.5 24 Jun 2815

LOW CHANNEL VERTICAL PLOT

UL Fremont - Chamber E 8 Oct 2815 18:89: 31

115

Rodioted Emissions 3-Meters

Project Number: 15U21858-E 14U
185) Client:

Config:EUT Only

Mode: 11a 5745MHz

g5 Tested |by:R.Chen

85

Peak Limit (dBulU/m)
75

INIT Non-Rest e

65

(dBulU/m)

Avg Limit (dBulU/m)
55 N

45

35

Frequency (GHz)

Ronge (6i1z) REU/UBU  Ref/Attn Det/Avg Tuype Pls tups/fade Position Range (6tz) RBWUBW  Ref/Attn  Det/Avg Type Pts #5ups/Mode Position

FCC Part{5C 56Hz UNII RSE.TST 38915 {6 Jun 2815 Rev 8.5 24 Jun 2815
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REPORT NO: 15U21850-E14V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATA
Markers Frequency Meter Det AFT346 Amp/Cbl/FI Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)

2 *4.313 42.06 PK-U 335 -30.7 44.86 - - 74 -29.14 - - 90 225 H

*4.315 30.11 ADR 335 -30.7 32,91 54 -21.09 - - - 90 225 H
1 1.785 44.57 PK-U 30.1 -34.5 40.17 - - - - 68.2 -28.03 360 200 H
3 3.046 41.5 PK-U 329 -30.7 43.7 - - - - 68.2 -24.5 90 100 \
4 6.176 43.39 PK-U 353 -28.2 50.49 - - - - 68.2 -17.71 170 100 H
6 13.09 37.97 PK-U 389 -24.5 52.37 - - - - 68.2 -15.83 8 288 \
5 17.067 35.98 PK-U 41.2 -20.9 56.28 - - - - 68.2 -11.92 170 100 H

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

ADR - U-NII AD primary method, RMS average

Page 70 of 110

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-E14V2
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 02, 2015

MID CHANNEL HARMONICS AND SPURIOUS EMISSIONS

MID CHANNEL HORIZONTAL PLOT

115UL Fremant - Chamber E 8 Oct 2815 18:48:32
Rodiated Emissions 3-Meters
Project| Number: 15U21858-E14U1
185 Client:
ConfigiEUT Only
Mode: T 1ja 5785MH=z
95 Tested by:iR.Chen
85
Peak Limit (dBulU/m)
75
- INIT Non-Restricted (4Bul/n ‘
E
3 5
3 6 i
3 |
o ,
— Avg Limit (dBulU/m) |
55 = A
w? N
45 &
NV J | ISP
35 ok Mt
V“«,“§g~m;-/¢~# T
WﬁwmrwwM*““”“
25
1 18 18
Frequency (GHz)
Ronge (62) REU/UBW  Ref/Attn Det/Avg Type Sieep Pis  ¥oups/fods  Fosition Ronge (62 REM/UBH  Ref/Attn Det/Avg Type Suesp Pis  #5ups/Mode Fosition
1:15.68 NC-308) /30K BI/B  PEK/Fir Rvg(RHS) Aute) BEI  HAKH B-36dckeqge H | 5:6.15-18 NC-3B)/30k  BI/B PERK/Pir Avg(RMS)  3Bneec(Auto) 18k MAKH B-36dege H
3:5.88-6.15 HM-3d8)/3Bk  167/18  PEAK/Pur Avg(RHS) cfuto) 5681 HAKH B-369degs H
FCC Part{5C 56Hz UNIT RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

MID CHANNEL VERTICAL PLOT

H‘:UL Fremont - Chaomber E

8 Oct 26815 18:48:32

185

Rodioted Emissions 3-Meters
Project Number:15U21858-E14U1

95

Client
Config:EUT Only
Mode: 1o 5785MHz

Tested oy:R.Chen

85

Peak

Limit

CdBulU/mI

75

INTT

lon-Res

tricted

48

o

65

(dBuU/m)

Avg Limit C(dBuU/m)
55

45

35

Frequency (GHz)

Ronge (GHz) RE/UBl Ref/Attn Det/Avg Type Suzep Pts #sups/Mode Position Range (GHz) RB/UBU Ref/Attn  Det/Avg Type

s foups/Mode Fosition

FCC Part!SC 56Hz UNII RSE.TST 38915 {6 Jun 2815

Rev 9.5 24 Jun 2815
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REPORT NO: 15U21850-E14V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATA
Markers Frequency Meter Det AFT346 Amp/Cbl/FI Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)

1 *1.696 43.48 PK-U 289 -33.5 38.88 - - 74 -35.12 0 101 H
*1.696 31.74 ADR 289 -33.5 27.14 54 -26.86 - - 0 101 H
3 *3.634 41.47 PK-U 331 -30.8 43.77 - - 74 -30.23 0 101 \
*3.637 30.07 ADR 331 -30.8 3237 54 -21.63 - - 0 101 \
5 *7.573 382 PK-U 357 -26.3 47.6 - - 74 -26.4 0 200 \
*7.572 27.03 ADR 357 -26.3 36.43 54 -17.57 - - 0 200 \
1.877 44.37 PK-U 30.7 -33.7 41.37 - - - - 68.2 -26.83 0 101 \
4 6.208 42.37 PK-U 35.4 -28.1 49.67 - - - - 68.2 -18.53 0 101 H
13.671 37.74 PK-U 38.6 -23.6 52.74 - - - - 68.2 -15.46 0 200 \

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

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U21850-E14V2
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 02, 2015

HIGH CHANNEL HARMONICS AND SPURIOUS EMISSIONS

HIGH CHANNEL HORIZONTAL PLOT

| 15LIL Fremant - Chamber E 8 Oct 2815 13:51:89
Rodioted Emissions 3-Meters
- Project | Number : 15021858~ 14U
18 Client
Config:EUT Only
Mode: 114 5825MHz
95 Tested TH‘R Chen
85 i
Peak Limit C(dBul/m)
75 !
2 INII Non-Restricted (4B n ‘
3 |
3 65
S
< Avg Limit (dBul/m)
55
) *‘V Yy hﬂkﬂ“"“ﬂh
45 5 ; oy
3 A
J i -
2 Y
35 : g — by WPwe A
L
%wwmﬂww%mmﬂwwww
o5
1 g 18
Frequency (GHz)
Range (6Hz) [ Ref/Attn Det/Avg Type S Pls #5ups/Mode FPosition Range (GHz) RER/UB Ref/Attn  Det/Avg Type Sueep Pte #5ups/Mode Foeition
1:1-5.88 1M(-3dB) / 38k 87/B PEAK/Pur Avg(RNS) futo) 66| HAXH B-368degs H 5:6.15-18 1M(-36B)/ 38k 87/8 PEAK/ Pia vg(RMS)  3B8msec(Auto) 18k HAXH B-368degs H
3:5.88-6.15 1M(-3dB) /38K 187/18 PEAK/Pur Avg(RHS) fute) 5831 HAKH B-36cegs H
FCC Part15C 56Hz UNIT RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

HIGH CHANNEL VERTICAL PLOT

~UL Fremont - Chomber E

8 Oct 26815

13:51:89

"

Rodioted Emissions 3-Meters

Project Number: 15U21858-E14U1

185

95

Client
Config:EUT Only
Mode: 1 1a 5825MHz

85

Tested by:R.Chen

Peak Limit (dBulU/m)

75

INIT Non-Restricted (dBul/m)

65

(dBuU/m)

Avg Limit C(dBuU/m)
55

45

35

Frequency (GHz)

Ronge (GHz) RE/UBl Ref/Attn Det/Avg Type

Fis #5ups/Made FPosition

Range (GHz) RB/UBU Ref/Attn  Det/Avg Type

Fte 45ups/Mode  Foeition

FCC Part!SC 56Hz UNII RSE.TST 38915 {6 Jun 2815

Rev 9.5 24 Jun 2815
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REPORT NO: 15U21850-E14V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATA
Markers Frequency Meter Det AFT346 Amp/Cbl/FI Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *1.264 44.88 PK-U 28.7 -35.7 37.88 - - 74 -36.12 - 0 200 H
*1.262 33.53 ADR 28.7 -35.7 26.53 54 -27.47 - - 0 200 H
3 *4.907 41.77 PK-U 341 -29.5 46.37 - - 74 -27.63 0 102 H
*4.909 30.36 ADR 341 -29.5 34.96 54 -19.04 - - 0 102 H
4 *3.806 41.7 PK-U 335 -30.1 45.1 - 74 -28.9 0 200 \
*3.807 30.44 ADR 335 -30.1 33.84 54 -20.16 - - 0 200 \
2 251 42.38 PK-U 32.2 329 41.68 - 68.2 -32.32 148 249 H
5 6.262 42.96 PK-U 35.4 -28.3 50.06 - - - - 68.2 -18.14 355 101 H
6 12.79 36.87 PK-U 39 -23.9 51.97 - - - - 68.2 -16.23 0-360 100 Vv

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

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U21850-E14V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

9.3. 802.11n HT20 1Tx CDD MODE IN THE 5.8 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL HORIZONTAL PLOT

ZOUL Fremant — Chomber F 21 Oct 2B15 14:40:00
5}

Bandedge

Project Number: 5021858
ConfigiEUT Only

Mode:T1n HT28 5745MH= 1TX
Tested by:J. Li

5.625 T3MHz/
Frequency (GHz)

Range (Griz) [ Ref/Atin Dat/Avg Tupe Sueep Pts #5ups/Mode Position
115,655,755 IHC-3dB)/3M o8 PERK/Pur Avg(RUS)  2BnsecCAuto) 8081  MAXH 143 degs 165

Bandedge 5.625-5.7556Hz 15_487 EIRP - H.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

DATA
Marker Frequency Meter Det AFT120 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
1 5.725 -50.76 Pk 34.9 -18.4 11.8 -22.46 -17 -5.46 143 165 H
2 5.725 -45.72 Pk 34.9 -18.4 11.8 -17.42 -17 -.42 143 165 H

Pk - Peak detector
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REPORT NO: 15U21850-E14V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

LOW CHANNEL VERTICAL PLOT

UL Fremont — Chomber F 21 Oct 2B15 14:48:29
5}

Bandedge

Project Number: 5021858
ConfigiEUT Only

Mode:T1n HT28 5745MH= 1TX
Tested by:J. Li

5.625 T3MHz/
Frequency (GHz)

Range (Griz) REI/UBY Ref/Atin  Dat/Avg Tupe Sueep Pte  #Sups/fde Fosition |

Bandedge 5.625-5.7556Hz 15_487 EIRP - U.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

DATA
Marker Frequency Meter Det AFT120 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
1 5.725 -57.82 Pk 34.9 -18.4 11.8 -29.52 -17 -12.52 76 250 "
2 5.714 -64.57 Pk 34.8 -18.3 11.8 -36.27 -27 -9.27 76 250 Vv

Pk - Peak detector
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REPORT NO: 15U21850-E14V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL HORIZONTAL PLOT

UL Fremont - Chamber E 22 Oct 2815 18:34:01

20
Bondedge

Project Number: 15021858
10 ’ ConfigEUT Only
Mods:HT20 5825 Mhz 1Tx
\ Tested by:T. Pham
8 )
-1@

Peak Limit C(cdBm2

L

EIRP
|
w
]

-568
-66
-78
5.8 28MH=z/ 6
Frequency (GHz)
Ronge (6Hz) RBU/UBW Ref/fttn Det/Avg Type Sueep Pis #Sups/Mode Position
1:5.8-6 1M(-3dB) /3 /18 PEAK/Pur Avg(RNS)  2@nsec(Puto) BB  HAXH 27 degs 185 |
Bondedge 5.858-6GHz 15_4B7 EIRP - H.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815
DATA
Marker Frequency Meter Det AF T346 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
1 5.85 -57.14 Pk 34.9 -20.3 11.8 -30.74 -17 -13.74 27 105 H
2 5.863 -54.57 Pk 34.9 -20.4 11.8 -28.27 -27 -1.27 27 105 H

Pk - Peak detector
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REPORT NO: 15U21850-E14V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

HIGH CHANNEL VERTICAL PLOT

UL Fremont - Chamber E

22 Oct 2815 18:39:45

Bondedge

Project Number: 15021858
Config:EUT Only
Mode:FT20 5825 Mhz |Tx
Tested by:T. Pham

28MHz/
Frequency (GHz)

Range (GHz) REU/UBl Ref/Attn Det/Avg Type Suzep Pts #sups/Mode Position

Bandedge 5.858-6GHz 15_487 EIRP - U.TST 38915 16 Jun 2815 Rev 8.5 24 Jun 2815

DATA
Marker Frequency Meter Det AF T346 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
1 5.85 -62.19 Pk 34.9 -20.3 11.8 -35.79 -17 -18.79 354 108 \%
2 5.86 -60.33 Pk 34.9 -20.4 11.8 -34.03 -27 -7.03 354 108 \%

Pk - Peak detector
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REPORT NO: 15U21850-E14V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

LOW CHANNEL HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL PLOT

~UL Fremont - Chomber E 8 Oct 26815 14:28:32

"

Rodioted Emissions 3-Meters

185 ETDJEC‘ Number: 15021858-E14U
ient
ConfigiEUT Only
Mode:H1128 5745MHz
95 Tested [oy:R.Chen

85

Peak Limit (dBulU/m)
75

INIT Non-Restricted

65

(dBuU/m)

Avg Limit C(dBuU/m)
55

45

35

T
MM'W%%MmW

18
Frequency (GHz)

Ronge (GHz) RE/UBH Ref/Attn Det/Avg Type Sueey Pts #sups/Mode Position Range (GHz) RB/UBl Ref/Attn  Det/Avg Type Sueep Pts #5ups/Mode Fosition
1:1-5.88 I-3d8) /38 87/D PEAK/Pur Avg(RHS)  1BBnsec(Auto) 6281 HAXH B-360ceqe H | 5:6.15-18 MC-3dB)/30k  61/8 PEAK/Fir Avg(RIS)  3BBncec(Auto) I8k HAXH 6-36Adege H
3:5.08-6.15 H(-248)/30k  107/18  PEAK/Pur fvg(RNS)  ZBreac(Putc) 5031 MAKH 0-360degs H

FCC Part!SC 56Hz UNII RSE.TST 38915 {6 Jun 2815 Rev 9.5 24 Jun 2815

LOW CHANNEL VERTICAL PLOT

UL Fremont - Chamber E 8 Oct 2815 14:28:32

[

Rodioted Emissions 3-Meters

e ETDJEct Number : 1502 1858-E 14U
ient:

ConfigiEUT Only

Mode:HT28 5745MHz

95 Tested by:R.Chen

85

Peok Limit C(dBul/m)

75

UNII Non-Restricted

65

(dBul/m)

Avg Limit (dBuU/m)

55

45

35

Frequency (GHz)

Ronge (612) REA/BU  Ref/Attn Det/Avg Type e Pls  taups/fode FPosition Renge (6z) REWUBW  Ref/Atn  Det/Avg Type X Pt #5ups/fode FPosition

FCC Part{5C 56Hz UNIT RSE.TST 3@915 {6 Jun 2815 Rev 8.5 24 Jun 2815
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REPORT NO: 15U21850-E14V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATA
Markers Frequency Meter Det AFT346 Amp/Cbl/FI Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *1.256 45.38 PK-U 28.6 -35.7 38.28 - - 74 -35.72 - - 360 200 H
*1.256 33.68 ADR 28.6 -35.7 26.58 54 -27.42 - - 360 200 H
4 *1.364 4431 PK-U 28.7 -34.9 38.11 - - 74 -35.89 - - 360 200 \
*1.366 32.8 ADR 28.7 -34.8 26.7 54 -27.3 - - 360 200 \
5 *3,538 41.53 PK-U 329 -30.8 43.63 - - 74 -30.37 - - 360 200 \
*3.534 30.04 ADR 329 -30.9 32.04 54 -21.96 - - 360 200 \
2 1.836 44.16 PK-U 30.5 -34.1 40.56 - - - - 68.2 -27.64 360 200 H
3 3.052 41.92 PK-U 329 -30.7 44.12 - - - - 68.2 -24.08 360 102 H
6 7.05 38.99 PK-U 35.6 -27.2 47.39 - - - - 68.2 -20.81 360 100 \

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

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U21850-E14V2

FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 02, 2015

MID CHANNEL HARMONICS AND SPURIOUS EMISSIONS

MID CHANNEL HORIZONTAL PLOT

| 15\_|L Fremant - Chamber E 8 Oct 2815 14:59:17
Rodioted Emissions 3-Meters
Pro ject| Number: 15U21858-E14U1
185 Client:
ConfigiEUT Only
Mode:HT|ZB 5785MHz
95 Tested by:iR.Chen
85
Peak Limit CdBul/m)
75
I~ UNII Non-Restricted (dBuU/m
3 5 |
J 6 1
% |
~ Avg Limit (dBulU/m)
55 - |
e
45 4
2 o N -
35 3 )
l“u’sl" M\fd\mw
MMMyt
——
25
1 18 18
Frequency (GHz)
Ronge (62) REU/UBW  Ref/Attn Det/Avg Type Fups/fods  Fosition Ronge (62 REM/UBH  Ref/Attn Det/Avg Type Suesp Pis  #5ups/Mode Fosition
1:15.68 NC-308) /30K BI/B  PEK/Fir Rvg(RHS) A B-36dckeqge H | 5:6.15-18 NC-3B)/30k  BI/B PERK/Pir Avg(RMS)  3Bneec(Auto) 18k MAKH 6-36dege H
3:5.88-6.15 M-3d8)/3Bk  167/18  PEAK/Pur Avg(RHS) 2 B-360ckegs H
FCC Part{5C 56Hz UNIT RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

MID CHANNEL VERTICAL PLOT

H:UL Fremont - Chaomber E

8 Oct 26815 14:59:17

Project| Number: 15U21858-E14U1

185

Client
Config:EUT Only
Mode:HTRPB 5785MH=z

95

Tested joy:R.Chen

Rodioted Emissions 3-Meters

85

Peak Limit (dBulU/m)

75

INIT Non-Restricted (JBuU/m)

65

(dBuU/m)

Avg Limit (dBuV/m)
55

45

35

w)wv‘m

1
k) WWMWNWW

Frequency (GHz)

18

Ronge (GHz) Ref/Attn Det/Avg Type
1-5.08 n gk 87 PEAK/Purr Avg(RHS)
167/18 PEAK/Pur Avg(RNS)

1

ups/Mode  Position Range (GHz) RB/UBl Ref/Attn  Det/Avg Type
HAXH B-3 5:6.15-18 MC-3dB)/30k  61/8 PEAK/Pur AvgCRI

S6ddege H
B-360cege H

Juoep
MS)  3B8msec(Auto) 18k MR

= Pts #5ups/Mode Fosition
i B-36Adege H

FCC Part!SC 56Hz UNII RSE.TST 38915 {6 Jun 2815

Rev 9.5 24 Jun 2815
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REPORT NO: 15U21850-E14V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATA
Markers Frequency Meter Det AFT346 Amp/Cbl/FI Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)

1 *1.378 44.67 PK-U 28.6 -34.8 38.47 - - 74 -35.53 - - 360 200 H

*1.379 32.07 ADR 28.6 -34.8 25.87 54 -28.13 - - - 360 200 H
3 1.738 44.39 PK-U 29.4 -34.1 39.69 - - - - 68.2 -28.51 360 200 \
2 2.443 43.28 PK-U 321 -32.7 42.68 - - - - 68.2 -25.52 360 101 H
4 6.205 41.27 PK-U 35.4 -28.1 48.57 - - - - 68.2 -19.63 360 200 H
5 8.613 37.92 PK-U 359 -26.2 47.62 - - - - 68.2 -20.58 360 200 \
6 9.731 38.08 PK-U 37 -25.7 49.38 - - - - 68.2 -18.82 360 102 \

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

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U21850-E14V2
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 02, 2015

HIGH CHANNEL HARMONICS AND SPURIOUS EMISSIONS

HIGH CHANNEL HORIZONTAL PLOT

115UL Fremant - Chamber E 8 Oct 2815 15:37:48
Rodioted Emissions 3-Meters
PY‘DJECLI Number: 15021858-E14U1
185 Client:
ConfigiEUT Only
Mode:HT28 5825MHz
95 Tested by:N.Garcia
I
85 ‘
Peak Limit (dBulU/m)
75 |
~ INIT Non-Rest e dBulU/n J
E
3 5 il
3 6
@
o ,
~ Avg Limit (dBulU/m) \
55 = :
wist & ——
5 o v
¢ 3 A
2 / LTV
35 1 Ao e v il
PR A s
L singrnonarsrh P
25
1 18
Frequency (GHz)
Ronge (62) REU/UBW  Ref/Attn Det/Avg Type Sieep Pis  ¥oups/fods  Fosition Ronge (62 REM/UBH  Ref/Attn Det/Avg Type Suesp Pis  #5ups/Mode Fosition
1:1-5.08 IMC3B)/3k  B7/B  PEAK/Fur Avg(RNS)  1BncecCfuto) 03I HAKH B-36dckeqge H | 5:6.15-18 1HC-30B)/30k /8 FEAK/Fur Avg(RMS)  3Bncec(uto) 18k HAK B-36dege H
3:5.88-6.15 1M(-3dB) / 38k 187/18 PEAK/Pur Avg(RNS)  28meec(futo) 5881  MAXH B-368degs H
FCC Part{5C 56Hz UNIT RSE.TST 38915 16 Jun 2815

Rev 8.5 24 Jun 2815

HIGH CHANNEL VERTICAL PLOT

~UL Fremont - Chomber E

8 Oct 26815 15:37:48

"

185

Project Number: 15U21858-E14U1

95

Client
Config:EUT Only
Mode:HT28 5825MH=z

Tested by:N.Garcia

Rodioted Emissions 3-Meters

85

Peak Limit

CdBulU/mI

75

INTT dBuUU/m)

lon-Restricted

65

(dBuU/m)

Avg Limit C(dBuU/m)
55

45

35

Frequency (GHz)

Ronge (GHz) RE/UBl Ref/Attn Det/Avg Type Suzep Pts

5ups/fode  Position Range (GHz) RB/UBU Ref/Attn  Det/Avg Type

Fte 45ups/Mode  Foeition

FCC Part!SC 56Hz UNII RSE.TST 38915 {6 Jun 2815

Rev 9.5 24 Jun 2815
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REPORT NO: 15U21850-E14V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATA
Markers Frequency Meter Det AFT346 Amp/Cbl/FI Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *1.353 44.78 PK-U 28.7 -35 38.48 - - 74 -35.52 - - 18 112 H
*1.355 33.32 ADR 28.7 -35 27.02 54 -26.98 - - 18 112 H
2 *3.803 41.48 PK-U 335 -30.1 44.88 - 74 -29.12 - - 22 131 H
*3.803 30.42 ADR 335 -30.1 33.82 54 -20.18 - - - - 22 131 H
4 *1.045 45.5 PK-U 27 -36.1 36.4 - - 74 -37.6 - - 56 154 \
*1.044 33.93 ADR 27 -36.1 24.83 54 -29.17 - 56 154 \
5 *2.328 42.76 PK-U 32 -33.1 41.66 - - 74 -32.34 - - 82 175 \
*2.33 31.35 ADR 32 -33 30.35 54 -23.65 - 82 175 \
3 *7.549 38.11 PK-U 357 -26.6 47.21 - - 74 -26.79 - - 121 182 H
*7.551 26.82 ADR 357 -26.6 35.92 54 -18.08 - - 121 182 H
6 8.737 43.81 PK-U 36 -26.5 53.31 - - - - 68.2 -14.89 8 115 \

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

ADR - U-NII AD primary method, RMS average

Page 84 of 110

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-E14V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

9.4. 802.11n HT40 1Tx MODE IN THE 5.8 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL HORIZONTAL PLOT

UL Fremont - Chamber E 22 Oct 2815 18:46:02

20
Bondedge

Project Number: 15021858

19 Config EUT Only
Mode:HT4B 5755 Mhz 1Tx
Tested by:T, Pham
4]

Peck Limit (dBm

EIRP
|
w
©

-568
-66
-78
5.625 1 3MH=z/ 5.755
Frequency (GHz)
Ronge C6Hz) RBU/UBW Ref/fttn Det/Avg Type Sueep Pis #Sups/Mode Position
1:5.625-5.755 1M(-3dB) /3 /18 PEAK/Pur Avg(RNS)  2@nsec(Puto) BB  HAXH 37 degs 125 ¢
Bondedge 5.625-5.7556Hz 15_487 EIRP - H.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815
DATA
Marker Frequency Meter Det AF T346 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
2 5.714 -54.61 Pk 34.7 -20.1 11.8 -28.21 -27 -1.21 37 125 H
1 5.725 -56.4 Pk 34.7 -20.1 11.8 -30 -17 -13 37 125 H

Pk - Peak detector
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REPORT NO: 15U21850-E14V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

LOW CHANNEL VERTICAL PLOT

UL Fremont - Chamber E

21 Oct 2815 15:18:51

Bondedge

Project Number: 15021858
Config:EUT Only

Mode :AT4B 5755 Mhz |Tx
Tested by:T. Pham

mit (dBmJ

2
3

5.625 13MHz/
Frequency (GHz)

Range (GHz) REU/UBl Ref/Attn Det/Avg Type Suzep Pls ~¥ups/fode FPosition |

HT48 5755 053 U.DAT 38915 16 Jun 2815 Rev 8.5 24 Jun 2815

DATA
Marker Frequency Meter Det AFT120 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
2 5.715 -63.72 Pk 34.7 -20.1 11.8 -37.32 -27 -10.32 252 252 \%
1 5.725 -63.35 Pk 34.7 -20.1 11.8 -38.95 -17 -21.95 252 252 \%

Pk - Peak detector
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REPORT NO: 15U21850-E14V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL HORIZONTAL PLOT

ZQUL Fremont - Chamber E 22 Oct 2815 11:18:58
Bondedge
Project Number: 15021858
10 ey Contig: EUT Only
Mode:HT4B 5795 Mhz 1Tx
m\ Tested by:T. Pham
@
-18 w
,2@ “
Peak Limi C(dBm2
o
¥ -3 i it P
o M
-4 WWWWW«WWWMWWWWWMWMW
-568
-66
-78
5.8 28MH=z/ 6
Frequency (GHz)
Ronge (6Hz) RBU/UBW Ref/fttn Det/Avg Type Sueep Pis #Sups/Mode Position
1:5.8-6 1M(-3dB) /3 /18 PEAK/Pur Avg(RNS)  2@nsec(Puto) BB  HAXH 16 degs 128 c|
Bondedge 5.858-6GHz 15_4B7 EIRP - H.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815
Marker Frequency Meter Det AF T346 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
1 5.85 -58.57 Pk 34.9 -20.3 11.8 -32.17 -17 -15.17 16 128 H
2 5.868 -55.18 Pk 34.9 -20.4 11.8 -28.88 -27 -1.88 16 128 H

Pk - Peak detector
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REPORT NO: 15U21850-E14V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

HIGH CHANNEL VERTICAL PLOT

UL Fremont - Chamber E

22 Oct 2815 11:15:48

20
Bondedge

Project Number: 15021858
Contig: EUT Only
Mode:HT4B 5795 Mhz 1Tx
Tested by:T, Pham

28MHz/
Frequency (GHz)

Range (GHz) REU/UBl Ref/Attn Det/Avg Type Suzep Pts #sups/Mode Position

Bandedge 5.858-6GHz 15_487 EIRP - U.TST 38915 16 Jun 2815 Rev 8.5 24 Jun 2815

DATA
Marker Frequency Meter Det AF T346 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
1 5.85 -65.09 Pk 34.9 -20.3 11.8 -38.69 -17 -21.69 344 147 \%
2 5.908 -63.98 Pk 34.9 -20.3 11.8 -37.58 -27 -10.58 344 147 \%

Pk - Peak detector
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REPORT NO: 15U21850-E14V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

LOW CHANNEL HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL PLOT

UL Fremont - Chamber E 8 Oct 2815 18:28:081

Rodiated Emissions 3-Meters

Project Number: 15021858-E14U
Client

ConfigiEUT Only

Mods:HT4B 5755MHz

Tested by:N.Goreia

Peak Limit (dBulU/m)

INIT Non-Rest

(dBul/m)

Avg Limit (dBuU/m)

MW s
bt

19 8
Frequency (GHz)

Ronge (6i1z) REU/UBU  Ref/Attn Det/Avg Tupe = Pls #ups/fode Position Renge (6ttz) RBWUBW  Ref/Aten Det/Avg Type
1:1-5.88 1M(-3dB) / 38k 87/8 PEAK/Pur Avg(RNS) Auto’ HAXH B-368cege H 5:6.15-18 1MC-3dB) /3¢ PEAK/Pur Av

Pts  45ups/Hade
-5.88 t H
3:5.86-6.15 M-3dB)/3k 1BT/18 PEAK/Pur Avg(RMS)  4lmsec(uto HAKH 8-360deg H

Sueep Position
3 61/8 VgRIS)  45incec(auto) I8k 1A 6-360dse H

HT48 5755 MH= 08B.DAT 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

LOW CHANNEL VERTICAL PLOT

UL Fremont - Chamber E 8 Oct 2815 18:28:81

Rodiated Emissions 3-Meters

Project Number: 15021858-E14U
Client

Config:EUT Only

Mods:HT4B 5755MHz

Tested by:N.Gorcia

Peak Limit CdBulU/m)

INIT Non-Rest

(dBul/m)

Avg Limit (dBuU/m)

Frequency (GHz)

Range (6i1z) REU/UBU  Ref/Attn Det/Avg Tupe = s toups/fede Position Range (6tz) RBWUBW  Ref/Attn Det/Avg Type = s #oupe/ode Fosition

HT48 5755 MH= 08B.DAT 38915 16 Jun 2815 Rev 9.5 24 Jun 2815
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DATA
Markers Frequency Meter Det AFT346 ‘Amp/ChI/FI DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (d8/m) tr/Pad (dB) Reading (dBuV/m) (d8) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)
1 *1.454 44.79 PK-U 283 -34.8 0 38.29 - 74 -35.71 - - 29 101 H
*1.456 33.29 ADR 283 -34.8 13 26.92 54 -27.08 - - 29 101 H
4 *1.456 44.42 PK-U 283 -34.8 0 37.92 - 74 -36.08 - - 48 139 \
*1.456 33.18 ADR 283 -34.8 13 26.81 54 -27.19 - - 48 139 \
5 *3.838 41.77 PK-U 335 -29.9 0 45.37 - - 74 -28.63 - - 89 183 \
*3.836 41.53 PK-U 335 -29.9 0 45.13 - - 74 -28.87 - - 201 133 \
6 *7.344 38.47 PK-U 35.5 -27.1 0 46.87 - 74 -27.13 - - 201 133 \
*7.346 27.66 ADR 355 -27.2 13 36.09 54 -17.91 - - - 201 133 \
2 5313 47.91 PK-U 345 -20.5 0 61.91 - - - - 68.2 -6.29 171 200 H
3 5.344 43.91 PK-U 345 -20.6 0 57.81 - - - - 68.2 -10.39 15 129 H

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

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U21850-E14V2
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 02, 2015

HIGH CHANNEL HARMONICS AND SPURIOUS EMISSIONS

HIGH CHANNEL HORIZONTAL PLOT

UL Fremont - Chamber E

8 Oct 2815 19:38:14

Project Number: 15U21858-E14U1

C\\ent‘L
ConfigiEUT Only
Mode:HT#B 5795MH=z

Tested py:N.Garcia

Rodioted Emissions 3-Meters

Peak Limit

CdBulU/mI

Rest (dBul/m

cted

(dBulU/m)

Avg Limit (dBulU/m)

; —
AR A AT

gl

Frequency (GHz)

19

Ronge (612) RE/BU  Ref/Attn Det/Avg Tupe
1-5.88 1M(-6dB) /38K 8 PEAK/Pur Avg(RNS)

PEAK/Pur Avg(RHS)  41ns

Sweep Pis
1 87/ 156m Auto) GEAI
3:5.88-6.15 Me-6dB) /30 187/18 o) 5Bl

#ups/fode  Position
HAXH 8-36cegs H
B-36cegs H

Range (6z)
5:6.15-18

RBL/UB Ref/Attn  Det/Avg Type
MC-6B)/30k  87/8 PEAK/Pur AvgCRHS)

Sueep Pts  #3ups/Mode Fosition
dnsec(Auto) 18k MAXH 8-368degs

HIGH CHANNEL VERTICAL PLOT

HKUL Fremant - Chamber E

FCC PartiSC All 56Hz UNII and DTS Spurious Emissions with Average Scon.TST 38915 12 Jun 2815

Rev 9.5 24 Jun 2015

8 Oct 2815 19:38:

185

Project Number: 15U21858-E14U1

95

85

Client:
Config:EUT Only

Mode:HT4B 5795MHz
Tested pby:N.Garcio

Radioted Emissions 3-Meters

Peak Limit

CdBulU/m)

75

dBuU/m?

~ictec

65

(dBul/m)

Avg Limit (dBuU/m)
55

45

35

Frecuency (GHz)

Range (GHz) RE/UBl Ref/Attn Det/Avg Type Suzep Pis

5ups/fode  Position Range (GHz) RB/UB Ref/Attn  Det/Avg Type

s foups/Mode Fosition

FCC Port!SC A1 56Hz UNII and DTS Spurious Emissions with Averoge Scon.TST 38915 12 Jun 2815

Rev 9.5 24 Jun 2815
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REPORT NO: 15U21850-E14V2 DATE: DECEMBER 02, 2015
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DATA
Markers Frequency Meter Det AF T346 Amp/Cbl/FI DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (d8) Restricted (d8) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)
1 *1.359 45.74 PK-U 28.7 -34.9 0 39.54 - - 74 -34.46 - - 111 140 H
*1.356 33.58 ADR 28.7 -35 13 27.41 54 -26.59 - 111 140 H
5 *2.66 42.38 PK-U 324 -31.5 0 43.28 - - 74 -30.72 - - 45 160 \
*2.662 30.67 ADR 32.4 -31.6 13 316 54 -22.4 - - 45 160 \
3 *5.382 48.93 PK-U 34.6 -20.6 0 62.93 - - 74 -11.07 - - 165 151 H
*5.383 37.52 ADR 34.6 -20.6 13 51.65 54 -2.35 - - 165 151 H
6 *7.331 38.63 PK-U 35.5 -26.6 0 47.53 - - 74 -26.47 - - 36 117 \
*7.33 27.21 ADR 35.5 -26.6 13 36.24 54 -17.76 - - - 36 117 \
2 5.151 46.36 PK-U 343 -20.5 0 60.16 - - - - 68.2 -8.04 166 186 H
4 6.209 44.44 PK-U 35.4 -28.1 0 51.74 - - - - 68.2 -16.46 272 115 H

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

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U21850-E14V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

9.5. WORST-CASE BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, HORIZONTAL & VERTICAL)

HORIZONTAL PLOT

95UL Fremont - Chamber D 9 Oct 2815 89:29:08
Rodiated Emissions - 3 Meters

Project Number: 15021858

85 Config:EUT with Charger and Headset
Mode:5 Ghz lorst Case
Tested by:T. Phom

75
65

55

APk Limit CdBLU/m)

35

(dBuU/m) Harizontal

25 3

R “‘W%WMM

30 169 1000
Frequency (MHz)

Range (HHz) REUAUBU  Ref/fitn Dst/Avg Tuype RBWUBY  Ref/Attn  Det/fvg Type Sups/Mode  Position
0-36fidegs H

" Sucep Pis  #5ups/fade FPosition Range (Hfz Sucep Pts  $5ups/)
1:38-200 1208k (-6dB) /1M 97/18 PEAK/LogPur-Video  19meec(futo) 40681  MAXH B-368degs H 3:208-10d8 128k (-6dB)/ 1N 57/18 PEAK/LogPur-Viden  9fmsec(futo) 8881  MAXH

FCC Part 15 Subport C 308-18088MHz.TST 38915 15 Jul 2814 Rev 8.5 24 Jun 2815

VERTICAL PLOT

95UL Fremont - Chamber D 9 Oct 2815 089:29:08
Rodioted Emissions - 3 Meters

Project Number: (5021858

85 Contig:EUT with Charger ond Headset
Mode:5 Ghz lorst Case
Tested by:T. Phom

75

65!

QPK L it CdBuU/m)

(dBuU/m) Uertical

1666
Frequency (MHz)

Ronge (HHz) RBUAVBU  Rof/fitn Dst/Avg Type Sucep Pls  tups/fode  Position Range (HHz) REWUBH  Ref/Attn  Det/fvg Type » Pts H5ups/fode Position

FCC Part 15 Subport C 38-1888MHz.TST 38915 15 Jul 2814 Rev 9.5 24 Jun 2815
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REPORT NO: 15U21850-E14V2 DATE: DECEMBER 02, 2015
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HORIZONTAL AND VERTICAL DATA

Marker Frequency Meter Det AF T407 Amp/Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
6 *273.2 38.21 Pk 13.3 -30.5 21.01 46.02 -25.01 0-360 100 H
4 41.135 38.67 Pk 13.4 -31.8 20.27 40 -19.73 0-360 100 \
1 53.2475 42.54 Pk 7.4 -31.7 18.24 40 -21.76 0-360 401 H
2 67.1875 42.61 Pk 8.1 -31.6 19.11 40 -20.89 0-360 301 H
5 67.315 45.75 Pk 8.1 -31.6 22.25 40 -17.75 0-360 100 \
3 90.6475 46.68 Pk 7.9 -31.4 23.18 43.52 -20.34 0-360 201 H

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

Pk - Peak detector
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REPORT NO: 15U21850-E14V2 DATE: DECEMBER 02, 2015
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9.6. WORST-CASE ABOVE 18 GHz

SPURIOUS EMISSIONS 18000 TO 26000 MHz (WORST-CASE CONFIGURATION)

HORIZONTAL PLOT

UL EMC g Oct 2815 22:126:89
RF Emissiaons
Project No. 15021858

95 Client;
Conf i guration:EUT Only

185

Made:5.86Hz Warst Case
g5 Tested by # SN:ll. Chie

Peak Limit (dBulU/m)

Avg Limit CdBuU/m]

(dBulolt=) Horizontal

Freguency (GHzl

Ronge (Giiz) REWUEH  Ref/Aitn  Det/fug Tup
11826 NC3B)/H 9 PEAR -

oups/Marke

Sueep Ple 5 Lobel Range (o) RGN  Ref/Atin  Detéfvg Tyn Sueep Pts 45wpsifode  Lobel
6mseetfuta) 1202 HAH Hor i zantal

18-266Hz Test TST 38915 6 Jon 2015 Rev 9.5 16 Mar 2H15

VERTICAL PLOT
UL EMC & Oct 26815 22:26:69

RF Emissians

185

Project No.:15U21858
95 Client:
Configuration:EUT Only
Mode:5.8GHz Worst Caose
85 Tested by / SN:W. Chie

Peak Limit C(dBul/m)

Avg Limit CdBul/m]

CdBulalt=) Vertical

Frequency (GHz)
Range (G) RV Ref/Atin Dot/ Tup Sucep Fto HwpsfMode  Lohel Forge (@D A/ Ref/Attn  Detivg Top e Pts owpsifode  Lobel

18-26GH= Test TST 3A915 & Jon 2813 Rev 9.5 16 Mar 2815

Page 95 of 110

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-E14V2 DATE: DECEMBER 02, 2015
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HORIZONTAL AND VERTICAL DATA

Marker Frequency Meter Det T89 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB)
(dBuv) (dBuVolts)

1 19.199 40.1 Pk 323 -24.9 9.5 38 54 -16 74 -36

2 22.743 41.83 Pk 33.2 -25.2 9.5 40.33 54 -13.66 74 -33.66

3 24.888 43.33 Pk 34 -24.5 9.5 43.33 54 -10.66 74 -30.66

4 18.706 41.23 Pk 325 -24.4 9.5 39.83 54 -14.16 74 -34.16

5 21.85 42.07 Pk 333 -24.7 9.5 41.16 54 -12.83 74 -32.83

6 25.434 44.33 Pk 33.8 -24.3 -9.5 44.33 54 -9.66 74 -29.66

Pk - Peak detector
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DATE: DECEMBER 02, 2015

SPURIOUS EMISSIONS 26000 TO 40000 MHz (WORST-CASE CONFIGURATION)

HORIZONTAL PLOT

4a

\B:UL EMC 9 Oct 2815 f1:18:52
RF Emissians
= Froject Ne.:15U2185@
E Clisnt
Canf i guration: EUT Only
Mode:5 GHz Worst Case
85 Tested by / SN:T. Phan
75 Peak Limit C(dBul/m)
°
-
5
N 65]
5
T 55 Avg Limit CdBul/m]
P
-
o 3
5|
3z 4
o 1
2 A e o b !
R
o5
5|
26
Freguency (GHz1
Range CGfiz) REWVEN  Ref/Attn Dot/ Tup Sucop Fie $5ups/Mode  Lohel Forge @12 RBY  Ref At Dotifvg Top Swoep Pts 1Swpoillode  Lbel
1:i2a-48 1H(-3dB)/ 3 97/8 PEAKS - 22nzecifuta) |83 HARH Horizante|
F6-486Hz Test.TST 38915 6 Jon 26015

Rev 9.5 16 Mar 2815

VERTICAL PLOT

185

UL EMC

9 Oct 2815 11:18:52

g5

RF Emissions
Project No. 15021858

Client
Configuration:EUT Only
Mode:5 BHz Uorst Case

35

75

Peak Limit CdBulU/m)

Tested by / SN:T. Pham

Avg Limit CdBulU/m)

CdBulalts) VUertical

PE6-486H=

Freguency (GHz)

Range (GHz) REW/ VB Ref/fttn

Det/Avg Tup

Fte ¥supsfMade  Lohel Rarge (@) REU/UBN  Ref/Attn  Detéfvg Ty

Pts_15upsMade

Test . TST 30915 6 Jon 2615

Rev 9.5 16 Mar 2H15
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FCC ID: BCGA1432, BCGA1454, BCGA1455

HORIZONTAL AND VERTICAL DATA

Marker Frequenc Meter Det T90 AF Amp/Cbl Dist Corr Correcte Avg Limit Margin Peak PK
y Reading (dB/m) (dB) (dB) d (dBuVv/m) (dB) Limit Margin

(GHz) (dBuV) Reading (dBuV/m) (dB)

(dBuVolt
s)

1 28.758 45.03 Pk 35.7 -31.9 -9.5 39.33 54 -14.66 74 -34.6
2 32.984 47.33 Pk 36.7 -32.7 -9.5 41.83 54 -12.16 74 -32.16
3 36.651 50.17 Pk 37.1 -33.1 -9.5 44.66 54 -9.33 74 -29.33
4 29.543 45.53 Pk 35.9 -32.1 -9.5 39.83 54 -14.16 74 -34.16
5 31.889 47.17 Pk 36.3 -32.8 -9.5 41.16 54 -12.83 74 -32.83
6 38.431 49.07 Pk 37.1 -32 -9.5 44.66 54 -9.33 74 -29.33

Pk - Peak detector
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REPORT NO: 15U21850-E14V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

o Conducted Limit (dB
Frequency of Emission (MHz) Quasi-peak | ( K\\//t)arage
0.15-0.5 66 to 56 * 56 to 46 *
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm above
the horizontal ground plane. The EUT is configured in accordance with ANSI C63.10.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise noted
as quasi-peak or average.
Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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REPORT NO: 15U21850-E14V2

FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 02, 2015

10.1. EUT POWERED BY AC ADAPTER

LINE 1 RESULTS

UL

Fremaont, CA CE Room

12 Dct 2815 23:18:42

Conducted RFI Uo\tage

Project No:15U21850

Mode [ /Device :EUT / Ear Phone / Chorger
Test Uolt/Freq: 128U / 6BHz / UWorst Cose

Test By:J. Uang

15 Class B O

“-___\_‘-\‘
“-k\_~“-\~

15 Class B A

dBul Line-L1

Y

JU

L

Frequency (MHz)

i

H‘\

LR
L]

1

Range (MHz) RBU/UBW
15-368 Ik (—HdB1/ -

Ref/Attn  Det/fvg Mode

8218 P/ v

Sueey Pts 4 Range (MHz1 RELI/UBL

(4
1s/4. 5kHz 6635

Ref/Atkn  Det/fvg Mode

FCC15 CE Class B 158kHz-30MHz Stepping . TST 1 14 May 2815

Rev 8.5 26 May ZBI15

WORST EMISSIONS

Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det T24 1L L1 LC Cables Corrected CFR 47 Margin CFR 47 Margin
(MHz) Reading 1&3 Reading Part 15 (dB) Part 15 (dB)
(dBuV) dBuv Class B QP Class B
Avg

1 .303 44.75 Pk 5 0 45.25 60.16 -14.91 - -
2 .303 38.55 Av 5 0 39.05 - - 50.16 -11.11
3 .609 46.62 Pk 3 0 46.92 56 -9.08 - -
4 .609 40.74 Av 3 0 41.04 - - 46 -4.96
5 915 45.86 Pk 3 0 46.16 56 -9.84 - -
6 915 40.14 Av 3 0 40.44 - - 46 -5.56
7 1.221 40.83 Pk .2 1 41.13 56 -14.87 - -
8 1.221 345 Av .2 1 34.8 - - 46 -11.2
9 1.8285 37.96 Pk .2 1 38.26 56 -17.74 - -
10 1.8285 31.59 Av .2 1 31.89 - - 46 -14.11
11 2.1345 40.38 Pk .2 1 40.68 56 -15.32 - -
12 2.1345 34.45 Av .2 1 34.75 - - 46 -11.25

Pk - Peak detector

Av - Average detection
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REPORT NO: 15U21850-E14V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

LINE 2 RESULTS

UL Fremont, CA CE Room 12 Dect 2815 23:18:42

Conducted RFI Uoltoge

Project No: 15021858

Mode | /Device:EUT / Ear Phone / Chorger
Test Uolt/Freq:128U / 6BHz / Worst Cose
Test By:J. Vang

15 Class B A

dBul Line-L2

Frequency (MHz)

Rangs (MHz) RBW/VBW Ref/Attn  Dst/fvg Mods Susep Pts 4 Range (MHz) RBUAVBL Ref/Attn  Det/Avg Mode

FCCi5 CE Class B 158kHz-30MHz Stepping . TST { 14 Moy 2815 Rev 8.5 26 May 2815

WORST EMISSIONS

Range 2: Line-L2 .15 - 30MHz

Marker  Frequenc Meter Det T24ILL2 LC Corrected CFR 47 Margin CFR 47 Margin
y Reading Cables Reading Part 15 (dB) Part 15 (dB)
(MHz) (dBuV) 2&3 dBuv Class B Class B
QP Avg

13 .204 33.41 Pk 1 0 34.41 63.45 -29.04 - -
14 .204 13.22 Av 1 0 14.22 - - 53.45 -39.23
15 .3075 37.99 Pk .6 0 38.59 60.04 -21.45 - -
16 .3075 28.16 Av .6 0 28.76 - - 50.04 -21.28
17 .609 36.24 Pk 3 0 36.54 56 -19.46 - -
18 .609 28.53 Av 3 0 28.83 - - 46 -17.17
19 915 35.6 Pk .3 0 35.9 56 -20.1 - -
20 915 28.27 Av .3 0 28.57 - - 46 -17.43
21 1.221 32.13 Pk 2 1 32.43 56 -23.57 - -
22 1.221 23.8 Av 2 1 24.1 - - 46 -21.9
23 2.139 30.85 Pk 2 1 31.15 56 -24.85 - -
24 2.139 22.9 Av 2 1 23.2 - - 46 -22.8

Pk - Peak detector
Av - Average detection

Page 101 of 110
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-E14V2 DATE: DECEMBER 02, 2015
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10.2. EUT POWERED BY HOST PC VIA USB CABLE

LINE 1 RESULTS

95UL Fremont, CA CE Room 12 Dct 2815 22:46:29
Conducted RFI Uo\toge
Project No: 15021858
85 Mode | /Device :EUT / Ear Phone / Laptop
Test Uolt/Freg: 128U / 68BHz / Worst Cose
Test By:J. Uang
75
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15 y \/\ b W\/\ i VAYATA'R I AAY: \/\/\f\’\ & )y'\//\\\f\ """"""
5 1 iG] 34
Frequency (MHz)
Range (Hz) RBU/UBW Ref/Attn  Det/fug Mode Sussp T RBIL/UBL Ref/Attn  Det/fvg Mode Susep Fte  #Sup
1:.15-38 Ok (683 /- 8218 Phrfv 1e/4.5kHz 6635
FCCIS CE Class B 158kHz-38MHz Stepping.TST 1 14 May 2815 Rev 9.5 26 May 2815

WORST EMISSIONS

Range 1: Line-L1 .15 - 30MHz

Marker Frequency Meter Det T241LL1 LC Cables Corrected CFR 47 Margin CFR 47 Margin

(MHz) Reading 1&3 Reading Part 15 (dB) Part 15 (dB)
(dBuv) dBuv Class B QP Class B
Avg
1 177 56.01 Pk 1.1 0 57.11 64.63 -7.52 - -
2 177 39.5 Av 1.1 0 40.6 - - 54.63 -14.03
3 .1905 49.93 Pk 1 0 50.93 64.01 -13.08 - -
4 .2085 32.3 Av 9 0 33.2 - - 53.26 -20.06
5 411 31.41 Pk 4 0 31.81 57.63 -25.82 - -
6 .3885 23.17 Av 4 0 23.57 - - 48.1 -24.53
7 4155 31.07 Pk A4 0 31.47 57.54 -26.07 - -
8 4155 21.61 Av 4 0 22.01 - - 47.54 -25.53
9 13.11 31.12 Pk .2 .2 31.52 60 -28.48 - -
10 13.1145 21.91 Av .2 .2 22.31 - - 50 -27.69
11 18.186 26.94 Pk 3 2 27.44 60 -32.56 - -
12 18.078 18.28 Av 3 .2 18.78 - - 50 -31.22

Pk - Peak detector

Av - Average detection
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REPORT NO: 15U21850-E14V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

LINE 2 RESULTS

UL Fremort, CA CE Room 12 Dct 2815 22:46:29
Conducted RFI Uoltoge

Project No: 15021858

Mode | /Device:EUT / Ear Phone / Laptop
Test Uolt/Freq: 128U / 6BHz / Worst Cose
Test By:J. Vang

15 Class B A

dBul Line-L2

10

Frequency (MHz)

Rangs (MHz) RBW/VBW Ref/Attn  Dst/fvg Mods Susep Pts 4 Range (MHz) RBUAVBL Ref/Attn  Det/Avg Mode

FCCi5 CE Class B 158kHz-30MHz Stepping . TST { 14 Moy 2815 Rev 8.5 26 May 2815

WORST EMISSIONS

Range 2: Line-L2 .15 - 30MHz

Marker  Frequenc Meter Det T24ILL2 LC Corrected CFR 47 Margin CFR 47 Margin
y Reading Cables Reading Part 15 (dB) Part 15 (dB)
(MHz) (dBuV) 2&3 dBuv Class B Class B
QP Avg

13 .1545 54.2 Pk 1.4 0 55.6 65.75 -10.15 - -
14 177 39.06 Av 1.2 0 40.26 - - 54.63 -14.37
15 .186 515 Pk 1.1 0 52.6 64.21 -11.61 - -
16 .213 31.06 Av 9 0 31.96 - - 53.09 -21.13
17 .3435 33.46 Pk .5 0 33.96 59.12 -25.16 - -
18 3525 24.59 Av .5 0 25.09 - - 48.9 -23.81
19 429 34.28 Pk 4 0 34.68 57.27 -22.59 - -
20 4245 27.7 Av 4 0 28.1 - - 47.36 -19.26
21 14.5635 31.36 Pk 2 2 31.76 60 -28.24 - -
22 14.4555 23.21 Av 2 2 23.61 - - 50 -26.39
23 17.808 29.35 Pk .3 2 29.85 60 -30.15 - -
24 17.826 20.72 Av 3 2 21.22 - - 50 -28.78

Pk - Peak detector
Av - Average detection
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