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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 multimedia functions
(music, application support, and video), 802.11a/b/g/n radio, and
Bluetooth radio functions

MODEL.: A1432, A1454, & A1455
SERIAL NUMBER: PT758824
DATE TESTED: JULY 15 - AUGUST 22, 2012

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

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

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

Approved & Released For

UL Verification Services Inc. By: Tested By:
v ——— E E
FRANK IBRAHIM TOM CHEN
WISE PROJECT LEADER EMC ENGINEER
UL Verification Services Inc. UL Verification Services Inc.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, FCC 14-30, FCC KDB 662911 D01 v02r01, FCC KDB 905462 D02
v01r02/D03 v01r01/D06 v01, FCC KDB 789033 D02 v01, ANSI C63.10-2009.

3. FACILITIES AND ACCREDITATION

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

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full
scope of accreditation can be viewed at http://ts.nist.gov/standards/scopes/2000650.htm.

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

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

4.2. SAMPLE CALCULATION

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

4.3. MEASUREMENT UNCERTAINTY

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

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

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

5.1. DESCRIPTION OF EUT

The EUT is a iPad 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 5.2/5.3/5.6GHz band to new rule per KDB 789033 D02 v01.

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

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

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.
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5.4.

The transmitter has a maximum conducted output power as follows:

MAXIMUM OUTPUT POWER

Frequency Range Mode Output Power| Output Power
(MHz) (dBm) (mWw)
5180 - 5240 802.11a 14.257 26.650
5180 - 5240 802.11n HT20 14.354 27.252
5190 - 5230 802.11n HT40 15.780 37.844
5260 - 5320 802.11a 17.176 52.192
5260 - 5320 802.11n HT20 17.278 53.432
5270- 5310 802.11n HT40 17.260 53.211
5500 - 5700 802.11a 16.585 45,551
5500 - 5700 802.11n HT20 16.421 43.863
5510- 5670 802.11n HT40 16.491 44.576
5.5. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a PIFA antenna, with a maximum gain as shown below:

Frequency Antenna

Band (GHz) Gain (dBi)
2.4-2.4835 1.41
5.15-5.25 4.70
5.25-5.35 5.08
5.5-5.7 5.42
5.725-5.85 5.27
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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

The EUT is connected to the power meter.

5.7. WORST-CASE CONFIGURATION AND MODE

For the fundamental investigation, since the EUT is a portable device that has three
orientations; X, Y and Z orientations have been investigated, also with AC/DC adapter, and
earphone, and the worst case was found to be at Y orientation without AC adapter and
earphone for both 2.4GHz and 5GHz band.

For Radiated Emissions below 1 GHz and Power line Conducted Emissions, the channel with
the highest conducted output power was selected as a worst-case scenario.

Worst-case data rates as provided by the manufacturer are:
For 802.11a mode: 6Mbps
For 802.11n HT20: MCSO
For 802.11n HT40: MCSO

For 2.4 GHz band, an investigation of the fundamental frequency on both Ant0 and Antl ports
showed that AntO is worst-case; therefore, all final radiated testing was performed using AntO.

For 5 GHz bands, an investigation of the fundamental frequency on both Ant0 and Antl ports
showed that Antl is worst-case; therefore, all final radiated testing was performed using Ant1.

Low channel for both 11a and 11n HT20 in the 5.6 GHz band, was tested for harmonics and BE
at the power level of Lowl channel (5520 MHz) as worst-case scenario.

High channel for both 11a and 11n HT20 in the 5.6 GHz band, was tested for harmonics and BE
at the power level of Highl channel (5680 MHZz) as worst-case scenario.
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5.8.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

PERIPHERAL SUPPORT EQUIPMENT LIST

Description Manufacturer Model Serial Number FCC ID
AC Adapter Apple A1401 D060812 DoC
Power Splitter Krytar 158010 99250 N/A
Dc Power Supply Agilent E3610A KR24104150 N/A
Laptop PC Apple MacBook Pro AOU269116 N/A
I/O CABLES (CONDUCTED SETUP)
/O CABLE LIST
Cable | Port #of Connector | Cable Cable Remarks
No. Identical | Type Type Length
Ports
1 AC 2 AC Un-shielded | 2.0m N/A
2 DC 1 DC Un-shielded | 1.0m N/A
3 Antenna 1 Splitter Un-shielded | 0.1m N/A
Port
4 RF out 1 Spectrum Un-Shielded | None N/A
Analyzer

5 RF out 1 Power Meter Shielded None NA

I/O CABLES (RADIATED SETUP)

1/0 Cable List

Cable |Port # of identical |Connector |Cable Type Cable Remarks

No ports Type Length (m)

1 DC 1 MINI USB UN-SHELDED [1.0m N/A

2 AUDIO 1 MINI JACK UN-SHELDED |1.0m N/A
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SETUP DIAGRAM FOR CONDUCTED TEST

Spectrum
Power Splitter Analyzer

Power Meter

AC MAIN
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SETUP DIAGRAM FOR RADIATED TEST

7/

EUT

AC Adapter

AC Mains
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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
Preamplifier, 26.5 GHz Agilent / HP 84498 C01052 11/11/12
Antenna, Horn, 18 GHz EMCO 3115 C00945 10/06/12
Preamplifier, 1300 MHz Agilent / HP 8447D C00580 11/11/12
Antenna, Bilog, 2 GHz Sunol Sciences |[JB1 02/07/13
Horn Antenna, 26.5 GHz ARA MWH-1826/B C00589 04/23/13
Horn Antenna, 40 GHz ARA MWH-2640/B C00981 06/14/13
Preamplifier, 40 GHz Miteq NSP4000-SP2 C00990 03/14/13
Reject Filter, 2.0-2.9 GHz Micro-Tronics BRM50702 N02684 CNR
High Pass Filter, 7.6 GHz Micro-Tronics |HPM13195 N02682 CNR
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01069 12/15/12
E-Series Power Sensor 9 kHg~18 GHz Agilent E9304A 1260847C |05/23/13
P-Series single channel Power Meter |Agilent/HP N1911A 07/27/13
Reject Filter, 5.725-5.825 GHz Micro-Tronics BRC13192 N02676 CNR
Reject Filter, 2.4-2.5 GHz Micro-Tronics BRM50702 N02685 CNR
Highpass Filter, 7.6 GHz Micro-Tronics |HPM13195 N02682 CNR
EMI Test Receiver, 30MHz R&S ESHS 20 N02396 08/19/13
LISN, 30 MHz FCC LISN-50/250-25-2 |N02625 12/13/12
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REPORT NO: 15U21850-E34V3
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 07, 2015

7. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 789033 Zero-Span Spectrum Analyzer Method.

7.1. ON TIME AND DUTY CYCLE RESULTS
Mode ON Time| Period |Duty Cycle| Duty Duty Cycle 1/B
B X Cycle |Correction Factor |Minimum VBW
(msec) | (msec) [ (linear) (%) (dB) (kHz)
802.11a 20 MHz 2.055 2.094 0.981 98.1% 0.08 0.487
802.11n HT20 1.917 1.947 0.985( 98.5% 0.07 0.522
802.11n HT40 0.9445| 0.9599 0.984| 98.4% 0.07 1.059

7.2.

MEASUREMENT METHOD FOR POWER AND PPSD

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

7.3.

ABOVE 1 GHz

The Duty Cycle is greater than or equal to 98%, KDB 789033 Method VB with Power RMS

Averaging is used.
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REPORT NO: 15U21850-E34V3
FCC ID: BCGA1432, BCGA1454, BCGA1455

7.4. DUTY CYCLE PLOTS

DATE: DECEMBER 07, 2015

DUTY CYCLE 802.11a MODE

We Agilent 18:43:16 Aug 15, 2012

R T | harker |

Project: 12014526
Ref 20 dBm

#Atten 20 dB

A MEr2 2055 ms
360 dB

#Feak

Select Marker
1T 2 3 4

| Marker Trace

Auto 1 2 3

Readout ||
Time

Marker Table
off

on

Center 5.180 000 GHz
Res BW 3 MHz

VBW 3 MHz

Span 0 Hz
Sweep 3 ms (1001 pts)

Trace
n
(1
[8)]
(1

X Atz
372 ps
2.004 m=s
372 ps
2.055 ms

Amplitude

-7.95 dBm
0.00 dB

-7.95 dBm
2.50 dB

‘ Marker All Off

DUTY CYCLE 802.11n HT20 MODE

e Agilent 15:27:32 Aug 16, 2012

RT

|FrquChanneI |

12014525
Ref 20 dBm

Atten 20 dB

A MER2 1917 ms
1.93 dB

#Feak

Center Freq
£.18000000 GHz

Start Freq
£.18000000 GHz

Stop Freqg
518000000 GHz

CF Step
3.00000000 tMHz
Auta tlan)

Center 5.180 000 GHz
Res BW 3 MHz

VBW 3 MHz

Span 0 Hz
Sweep 3 ms (1001 pts)

Maner Trace
1R )]
14 1
ZR )]
2A 13

X Atz
357 ps
1.947 m=
387 p=
1.917 ms

Amplitude

-5.84 dBm

-0.57 dB

-8.39 dBm
1.02 dB

Freq Offset
0.00000000 Hz

Signal Track
Off

—

On
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REPORT NO: 15U21850-E34V3
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DATE: DECEMBER 07, 2015

DUTY CYCLE 802.11n HT40 MODE

% Aglent 15:54:49 Aug 16, 2012

R T |FregiChannel

12114526 A Mkr2 9445 ps Conter F
enter Freq
Ref 20 dBm Atten 20 dB 10.85 dB
#Paak 5.19000000 GHz
Log
10 o Start Freq
dB/ b b L Ml i Lt Lty LT SIS R T E e PR L I 519000000 SHz
Offst
16.4
dB Stop Freq
£.19000000 GHz
CF Step
3.00000000 MHz
LgAv Luto Ilan
Center 5.190 000 GHz Span 0 Hz F Offset
Res BW 3 MHz VBW3 MHz  Sweep 1.533 ms (1001 pts) . DDrDeDCD]DDD Sﬁz
Mater Trace Type X Pois Amplitude )
1R (4] Time 306.7 ps -9.19 dBm
14 1 Time 0509 |1 155 dB :
2R 1 Time 322 s -18.38 dBm Signal Track
24 1 Time 0445 s 1085 dB On Off

|

Page 17 of 199

UL VERIFICATION SERVICES INC.

FORM NO: CCSUP4701H

47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

FAX: (510) 661-0888



REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

8. ANTENNA PORT TEST RESULTS
8.1. 802.11a MODE IN THE 5.2 GHz BAND

8.1.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5180 18.90
Mid 5200 19.00
High 5240 18.95
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

26 dB BANDWIDTH

BANDWIDTH LOW CH
- Agilent 16:49:05 Aug 16, 2012 R T [|Freg/Channel

Project: 12014526 4 hkrl 1890 MHz Center F
Ref 20 dBm Atten 20 dB -0.54 dB enter -req
#Peak 5.18000000 GHz
Start Freq
5.16500000 GHz
dB Stop Freq
DI 5.19500000 GHz

-20.0

dBm CF Step
T || 3.00000000 MHZ

LgAv Auto Ian

V1 s2 Freq Cffset
53 FC 0.00000000 Hz

off):
FTun
Swp

Signal Track
On Off

Center 5.180 00 GHz Span 30 MHz
#Res BW 220 kHz #WBW 620 kHz #Sweep 100 ms (601 pts)

BANDWIDTH MID CH
- Agilent 17:57:02 Aug 16, 2012 R T m

Project: 12014526 4 Mkrl 19.00 MHz Center F
Ref 20 dBm Atten 20 dB -0.01 dB enter -req
#Peak 5.20000000 GHz
Start Freq
5.18500000 GHz
B Stop Freq
DI 521500000 GHz

204

dBm CF Step
(i { 3.00000000 MHz

LgAv Auto Mlan

V1 s2 Freq Offset
53 FC 0.00000000 Hz

aff): :
ETun Signal Track

Swp on O

Center 5.200 00 GHz Span 30 MHz ‘
#Res BW 220 kHz #WBW 620 kHz #Sweep 100 ms (601 pts)
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BANDWIDTH HIGH CH
@ Agilent 19:30:00 Aug 16, 2012 R T |Freg/Channel

Project: 12014526 & bAkr1 18.95 MHz Conter F
enter Freq

Ref 20 dBm Atten 20 dB -1.21 dB

#Paak 5.24000000 GHz

Log

10 Start Freqg

dB/ 522500000 GHz

Offst

114

dB Stop Freq
£.25500000 GHz

Dl ¢ i

203
dBm CF Step
3.00000000 MHz
LgAv Luto Ilan
V1 s2 Freq Offset
$3 FC 0.00000000 Hz
af: Signal Track
FTun Ignal irac
Swp on O

Center 5.240 00 GHz Span 30 MHz ‘
#Res BW 220 kHz #WBW 620 kHz #Sweep 100 ms {601 pts)
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
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8.1.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5180 16.3359
Mid 5200 16.3390
High 5240 16.3392
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99% BANDWIDTH

BANDWIDTH LOW CH

H Agilent 16:46:45 Aug 16, 2012

R T | hWeasure |

Ch Freg
Occupied Bandwidth

5.18 GHz

Trig
Averages: 100 I |

Free

Meas Off

Project: 12014525

Ref 20 dBm Atten 20 B

| Channel Power

#Samp

&

| ‘ Occupied BW

dB

‘ |
T ACP

Multi Carrier

Center 5.180 00 GHz

#Res BW 300 kHz VBW 910 kHz

Span 30 MHz

#Sweep 89.72 ms {601 pts)

Power

Occupied Bandwidth
16.3359 MHz

475.189 Hz
18.164 MHz*

Transmit Freq Error
# dB Bandwidth

Qoo By % Pwr
¥ dB

95.00 %
-26.00 dB

Power Stat
CCDF

hlore
1of2

BANDWIDTH MID CH

e Agilent 17:55:34 Aug 16, 2012

R T

| heasure |

Ch Freg 5.2 GHz

Trig  Free

Occupied Bandwidth

Averages: 100

Meas Off

Project: 12014525
Ref 20 dBm Atten 20 dB

| Channel Power

#Samp |

.

¥

oo

| ‘ Occupied BW

dB

‘ |
ACP

Center 5.200 00 GHz

#Res BW 300 kHz VBW 910 kHz

Span 30 MHz
#Sweep 100 ms (601 pts)

Multi Carrier
Power

Occupied Bandwidth
16.3390 MHz

-8.061 kHz
18.186 MHz"

Transmit Freq Error
# dB Bandwidth

Qoo By % Pwr
¥ dB

95.00 %
-26.00 dB

Power Stat
CCDF

Wore
1of2
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DATE: DECEMBER 07, 2015

BANDWIDTH HIGH CH

e Agilent 19:26:58 Aug 16, 2012 R T | hWeasure |
|
Ch Freg £.24 GHz Trig  Free Meas Off
Occupied Bandwidth Averages: 100 I |
(Channel Power
Project: 12014526
Ref 20 dBm Atten 20 dB
#Samp | | Occupied BW
Log o— } ©
10 u
dB/ Ei <
Offst ACP
114 L1101 1 A { N S I Y (S A S A O AN 5 Sl .| 1111 TY
dB I ] ]
I MUt Carrier
Center 5.240 00 GHz Span 30 MHz Powver
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms (601 pts)
- - FPower Stat |
Occupied Bandwidth Occ BW % Pur 99.00 % CCDF
16.3392 MHz xdB  -26.00 dB
Transmit Freq Error 3.270 kHz 1M?ge
% dB Bandwidth 18.195 MHz* 0
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

8.1.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.4 dB (including 10 dB pad and 1.4 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS

Channel |Frequency| Power
(MHz) (dBm)

Low 5180 13.98
Mid 5200 13.93
High 5240 13.85
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

8.1.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured
from the horizon must not exceed 125 mW (21 dBm).

(if) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

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

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density
shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of directional gain
greater than 6 dBi are used, both the maximum conducted output power and the maximum
power spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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DATE: DECEMBER 07, 2015

RESULTS
Limits FCC 15.407
Channel |Frequency | Directi | Power PPSD
onal
Gain Limit Limit
(MHz) (dBi) | (dBm) (dBm)
Low 5180 4.70 24.00 11.00
Mid 5200 4.70 24.00 11.00
High 5240 4.70 24.00 11.00
Output Power Results
Channel |Frequency | Meas | Corr'd Power Power
Power | Power Limit Margin
(MHz) (dBm) [ (dBm) (dBm) (dB)
Low 5180 14.213 | 14.213 24.00 -9.787
Mid 5200 14.257 | 14.257 24.00 -9.743
High 5240 14.124 | 14.124 24.00 -9.876
PPSD Results
Channel |Frequency | Meas | Corr'd PPSD PPSD
PPSD | PPSD Limit Margin
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5180 3.84 3.84 11.00 -7.16
Mid 5200 3.87 3.87 11.00 -7.13
High 5240 3.70 3.70 11.00 -7.30
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OUTPUT POWER AND PPSD

POWER PPSD LOW CH

W Agilent 17:40:53 Aug 16, 2012

R T

EVilAvg

Project: 12014526
Ref 30 dBm

Atten 30 dB

A bkl 15890 WHz
Band Pwr 14.213 dBm

#iwg

Log
10

dB/

Offst

114

dB

Auto

100000
tlan)

#PAvyg

Average

Center 5.180 00 GHz
#Res BW 1 MHz

Span 28.35 MHz

#WBW 3 MHz Sweep 20 ms (601 pts)

Manear Trace
1R 1
14 1
2 [8)]

X Pz
5.170 55 GHz
12.00 MHz
5.179 06 GHz

Amplitude
-20.81 dBm
14.21 dBm
284 dBm

POWER PPSD MID CH

- Agilent 17:58:59 Aug 16, 2012

R T

EVilAvg

Project: 12014526
Ref 30 dBm

Atten 30 dB

A& hdkrl 19.000 0 hdHz
Band Pwr 14.257 dBm

#iwg

Log
10

dB/

Offst

114

dB

100000
tlan)

#PAvyg

COn

Average
100
Off

Center 5.200 000 0 GHz
#Res BW 1 MHz

Span 28.5 MHz

#WBW 3 MHz Sweep 20 ms (601 pts)

Manear Trace
1R 1
14 1
2 [8)]

X Pz
5,190 500 0 GHz
19.000 0 MHz
5200902 § GHz

Amplitude
-21.51 dBm
1426 dBm
287 dBm

Ayg/VEW Type

Auto

Pwr (RMSH
Ilan)

Span/REWY|
106
Ilan|
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POWER PPSD HIGH CH

e Agilent 19:35:10 Aug 165, 2012

R T B Avg
Project: 12014526 A MErT 15.95 MHz Res BV‘.;I
Ref 30 dBm Atten 30 JdB Band Pwr 14,124 dBm 1.0 MHz
g Auto Iulan|
Log -
10 Yideo BW
; © 3.0 MHz
dB/ Ao hdan|
Offst —
114 P YEWIRBW
dB 1.00000
Auto hdan|
Average
. 100
#PAvyg On Off
Center 5.240 00 GHz Span 28.43 MHz AvoiVEW Type
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts) Pur (RIS)H
Marer Trace Type X fodis Amplitude Auto Ilan|
1R 1) Freq 5.230 52 GHz -21.46 dBm
14 1 Freq 18.85 MHz 14.12 dBm
2 1 Freq 5.240 88 GHz 3.70 dBm
Span/REWY|
106
Auto han|
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8.2. 802.11n HT20 MODE IN THE 5.2 GHz BAND

8.2.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5180 19.20
Mid 5200 19.20
High 5240 19.25
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26 dB BANDWIDTH

BANDWIDTH LOW CH

H Agilent 16:59:25 Aug 16, 2012

R T

Freg/Channel

Project: 12014525
Ref 20 dBm

Atten 20 dB

A Mkrl 1920 MHz
0.72dB

#Peak
Log

-20.2
dBm

LgAv

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

CF Step
3.00000000 MHz
Auto Man

V1 S2
S3 FC

off):
FTun
Swp

Center 5.180 00 GHz
#Res BW 220 kHz

Span 30 MHz

#WBW 620 kHz #Sweep 100 ms (601 pts)

Freq Cffset
0.00000000 Hz

Signal Track
Off

—

On

BANDWIDTH MID CH

w Agilent 19:51:19 Aug 16, 2012

R T

Fraeg/Channel

Project: 12014525
Ref 20 dBm

Atten 20 dB

A Mkrl 1920 MHz
-0.06 dB

#Peak
Log

Center Freq
£.20000000 GHz
Start Freq
518500000 GHz
Stop Freq
521500000 GHz

-20.5
dBm

LgAv

CF Step
3.00000000 MHz
Auto Man

V1 52
S3 FC

aff):

FTun
Swp

Center 5.200 00 GHz
#Res BW 220 kHz

Span 30 MHz

#WBW 620 kHz #Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
Off

—

On
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BANDWIDTH HIGH CH
- Agilent 20:02:39 Aug 16, 2012 R T |Freg/Channel

Project: 1210114526 A bkl 19.25 WHz Conter F
enter Freq

Ref 20 dBm Atten 20 dB 0.32 dB

#Paak £.24000000 5Hz

Log

10 Start Freqg

dB/ 522500000 GHz

Ofst

114

dB Stop Freq
5. 26500000 GHz

m & I

203
dBm CF Step
..... 3.00000000 MHz
LgAv Auto Ilan
V1 S2 Freq Offset
53 FC 0.00000000 Hz
aff): Signal Track
FTun anat et
Swp on -

Center 5.240 00 GHz Span 30 MHz ‘
#Res BW 220 kHz #WBW 620 kHz #Sweep 100 ms {601 pts)
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8.2.2.99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5180 17.5308
Mid 5200 17.5343
High 5240 17.5313
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99% BANDWIDTH

BANDWIDTH LOW CH
e Agilent 16:58:20 Aug 16, 2012

R T | BWJ‘AVQ I

| Res BW

Ch Freg 5.18 GHz

Trig  Free 300.8 kHz

Occupied Bandwidth Averages: 100

I | Auto Man|

Project: 12014525

Ref 20 dBm Atten 20 B

Video BV
910.0 kHz
Auto Man|

#Samp

VEWVWREW
3.00000
Auto Man|

Average

100

On Off

dB

Avg/VEW Type

Log-Pwr (Widea) 4

Center 5.180 00 GHz

#Res BW 300 kHz VBW 910 kHz

#Sweep 100 ms (601 pts)

Span 30 MHz ||2uto E)

Qoo By % Pwr
¥ dB

Occupied Bandwidth
17.5308 MHz

-2.525 kHz
18.658 MHz"

Transmit Freq Error
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8.2.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.4 dB (including 10 dB pad and 1.4 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS

Channel |Frequency| Power
(MHz) (dBm)

Low 5180 13.94
Mid 5200 13.94
High 5240 13.87
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8.2.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured
from the horizon must not exceed 125 mW (21 dBm).

(if) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

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

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density
shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of directional gain
greater than 6 dBi are used, both the maximum conducted output power and the maximum
power spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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RESULTS
Limits FCC 15.407
Channel |Frequency | Directi | Power PPSD
onal
Gain Limit Limit
(MHz) (dBi) | (dBm) (dBm)
Low 5180 4.70 24.00 11.00
Mid 5200 4.70 24.00 11.00
High 5240 4.70 24.00 11.00
Output Power Results
Channel |Frequency | Meas | Corr'd Power Power
Power | Power Limit Margin
(MHz) (dBm) [ (dBm) (dBm) (dB)
Low 5180 14.354 | 14.354 24.00 -9.646
Mid 5200 14.155 | 14.155 24.00 -9.845
High 5240 14.298 | 14.298 24.00 -9.702
PPSD Results
Channel |Frequency | Meas | Corr'd PPSD PPSD
PPSD | PPSD Limit Margin
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5180 3.69 3.69 11.00 -7.31
Mid 5200 3.52 3.52 11.00 -7.48
High 5240 3.67 3.67 11.00 -7.33
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8.3. 802.11n HT40 MODE IN THE 5.2 GHz BAND

8.3.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5190 44.8
High 5230 45.6
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8.3.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5190 35.7917
High 5230 35.8443
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8.3.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.4 dB (including 10 dB pad and 1.4 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS

Channel |Frequency| Power
(MHz) (dBm)
Low 5190 11.95
High 5230 15.45
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8.3.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured
from the horizon must not exceed 125 mW (21 dBm).

(if) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

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

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density
shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of directional gain
greater than 6 dBi are used, both the maximum conducted output power and the maximum
power spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

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

Page 45 of 199

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701H
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 15U21850-E34V3

FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 07, 2015

RESULTS
Limits
Channel |Frequency | Directi | Power PPSD
onal
Gain Limit Limit
(MHz) (dBi) | (dBm) (dBm)
Low 5190 4.70 24.00 11.00
High 5230 4.70 24.00 11.00
Output Power Results
Channel |Frequency | Meas | Corr'd Power Power
Power | Power Limit Margin
(MHz) (dBm) [ (dBm) (dBm) (dB)
Low 5190 12.279 | 12.279 24.00 -11.721
High 5230 15.780 | 15.780 24.00 -8.220
PPSD Results
Channel |Frequency | Meas | Corr'd PPSD PPSD
PPSD | PPSD Limit Margin
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5190 -1.75 -1.75 11.00 -12.75
High 5230 1.72 1.72 11.00 -9.28
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8.4. 802.11a MODE IN THE 5.3 GHz BAND

8.4.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5260 23.25
Mid 5300 23.60
High 5320 19.00
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26 dB BANDWIDTH
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8.4.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Frequency|99% Bandwidth
(MHz) (MHz)
5260 16.3527
5300 16.3551
5320 16.3541
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
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8.4.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.4 dB (including 10 dB pad and 1.4 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS

Channel |Frequency| Power
(MHz) (dBm)

Low 5260 16.90
Mid 5300 16.87
High 5320 15.97
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

8.4.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (2)

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

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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RESULTS
Limits
Channel |Frequency | Fixed B 11 + 10 Log B[ Directional | Power| PPSD
Limit Limit Gain Limit | Limit
(MHz) (dBm) [ (MHz) (dBm) (dBi) (dBm) | (dBm)
Low 5260 24 16.3527 23.14 5.08 23.14 | 11.00
Mid 5300 24 16.3551 23.14 5.08 23.14 | 11.00
High 5320 24 16.3541 23.14 5.08 23.14 | 11.00
Output Power Results
Channel |Frequency | Meas | Corr'd Power Power
Power | Power Limit Margin
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5260 17.164 | 17.164 23.14 -5.972
Mid 5300 17.176 | 17.176 23.14 -5.961
High 5320 16.451 | 16.451 23.14 -6.685
PPSD Results
Channel |Frequency | Meas | Corr'd PPSD PPSD
PPSD | PPSD Limit Margin
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5260 6.74 6.74 11.00 -4.26
Mid 5300 6.76 6.76 11.00 -4.24
High 5320 6.03 6.03 11.00 -4.97

Page 56 of 199
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701H
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 15U21850-E34V3
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 07, 2015

OUTPUT POWER AND PPSD

POWER PPSD LOW CH
H Agilent 09:52:28 Aug 17, 2012

R T

BW\Av

Project: 12014525

Ref 30 dBm Atten 30 dB

A& Mkl 2325 MHz
Band Pwr 17.164 dBm

#iwg

Res BW
1.0 MHz
Ul

Log

Video BV
3.0 MHz
Auto Man|

YEBWIREW
1.00000
Auta Ilan|

#PAvg

Average
100
On Off

Center 5.260 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 34.88 MHz
Sweep 20 ms (601 pts)

X Podis
5248 38 GHz
23.25 MHz
5250 12 GHz

Marker Trace
1R )]
14 4]
2 [8)]

Amplitude
-27 64 dBm
A7 .G dBm
5.74 dBm

Avg/VEW Type
Pusr (RMSY
Auto hdan|

:

Span/REwY
106
han|

Auto

POWER PPSD MID CH
w Agilent 10:07:41 Aug 17, 2012

R T

Project: 12014525

Ref 30 dBm Atten 30 dB

A& kel 23600 MHz
Band Pwr 17.176 dBm

#iwg

Log

#PAvg

Average
100
On Off

Center 5.300 000 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 35.4 MHz
Sweep 20 ms (601 pts)

X Podis
5,288 200 GHz
22600 MHz
5,202 007 GHz

Marker Trace
1R )]
14 13
z )]

Amplitude
<2733 dBm
17183 dBm
G.76 dBm

Avg/VEW Type
Pt (RMS)H

Auto hdan|

Span/REwY
106
han|

Page 57 of 199

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

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

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



REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

POWER PPSD HIGH CH

e Agilent 10:19:24 Aug 17, 2012 R T BVl Avg
Project: 1210114526 & hdkrl 19.000 0 hdHz Res BV\:‘
Ref 30 dBm Atten 30 dB Band Pwr 16.451 dBm 1.0 MHz
g Auto Iulan|
Log -
10 o Video BWY
4B/ 3.0 MHz
Offst Auto M_an.
114 & © YEYWIREW:
dB 1.00000

l Auto Ilan)

Average

N 100
#PAvyg o

n Off
Center 5.320 000 0 GHz Span 28.5 MHz AvoiVEW Type
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts) Pur (RIS)H
Marer Trace Type X fodis Amplitude Auto Ilan|
1R 1) Freq 5.310 500 0 GHz -19.02 dBm
14 11 Freq 19.000 0 hHz 16.45 dBm
2 1 Freq 5.319 145 0 GHz £.03 dBm

Span/REWY|
106
Auto Ilan|

Page 58 of 199
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701H

47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.
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8.5. 802.11n HT20 MODE IN THE 5.3 GHz BAND

8.5.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5260 25.15
Mid 5300 25.30
High 5320 19.60
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
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8.5.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5260 17.5342
Mid 5300 17.5500
High 5320 17.5299
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8.5.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.4 dB (including 10 dB pad and 1.4 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS

Channel |Frequency| Power
(MHz) (dBm)

Low 5260 16.91
Mid 5300 16.90
High 5320 15.91
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
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8.5.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (2)

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

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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RESULTS
Limits
Channel |Frequency | Fixed B 11 + 10 Log B[ Directional | Power| PPSD
Limit Limit Gain Limit | Limit
(MHz) (dBm) [ (MHz) (dBm) (dBi) (dBm) | (dBm)
Low 5260 24 17.5342 23.44 5.08 23.44 | 11.00
Mid 5300 24 17.5500 23.44 5.08 23.44 | 11.00
High 5320 24 17.5299 23.44 5.08 23.44 | 11.00
Output Power Results
Channel |Frequency | Meas | Corr'd Power Power
Power | Power Limit Margin
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5260 17.278 | 17.278 23.44 -6.161
Mid 5300 17.251 | 17.251 23.44 -6.192
High 5320 16.357 | 16.357 23.44 -7.081
PPSD Results
Channel |Frequency | Meas | Corr'd PPSD PPSD
PPSD | PPSD Limit Margin
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5260 6.64 6.64 11.00 -4.36
Mid 5300 6.62 6.62 11.00 -4.38
High 5320 5.74 5.74 11.00 -5.26
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8.6. 802.11n HT40 MODE IN THE 5.3 GHz BAND

8.6.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5270 51.70
High 5310 45.10
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015

FCC ID: BCGA1432, BCGA1454, BCGA1455

26 dB BANDWIDTH

BANDWIDTH LOW CH
He Agilent 11:17:26 Aug 17, 2012

R T [Freg/Channel

Project: 12114525

Ref 20 dBm Atten 20 dB

A Mkl 51.7 MHz
0.79 dB

#Peak
Log

Center Freq
527000000 GHz

Start Freq
£.24000000 GHz

Stop Freq
o £.30000000 GHz

dBm

CF Step

LgAv

£.00000000 fHz
At hdan|

V1 s2
S3 FC

off):

Freq Offset
0.00000000 Hz

FTun

Signal Track
On Off

Swp

Center 5.270 0 GHz

#Res BW 560 kHz #VBW 1.8 MHz

Span 60 MHz

—

#Sweep 100 ms (601 pts)

BANDWIDTH HIGH CH
- Agllent 11.27.22 Aug 17,2012

R T |FrquChanneI |

Project: 12014525

Ref 20 dBm Atten 20 dB

A Mkr1 451 MHz
-0.66 dB

#Feak
Log

Center Freq
531000000 GHz

10
dB/

Offst
114

Start Freq
528000000 GHz

dB
Dl

Stop Freqg
534000000 GHz

220
dBm

CF Step

LgAv

£.00000000 fMHz
Auto Man

V1 52
53 FC

affk

Freq Offset
0.00000000 Hz

FTun

Signal Track
On Off

Swp

Center 5.310 0 GHz

#Res BW 510 kHz #VBW 1.5 MHz

Span 60 MHz

—

#Sweep 100 ms (601 pts)

Page 71 of 199

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

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

TEL: (510) 771-1000



REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

8.6.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5270 35.8357
High 5310 35.8382
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REPORT NO: 15U21850-E34V3
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 07, 2015

99% BANDWIDTH

99% BANDWIDTH, LOW CH
He Agilent 11:18:42 Aug 17, 2012

R T

| Measure

Ch Freq 5.27 GHz

Trig  Free

Oceupied Bandwidth

Averages: 100

Project: 12014526
Ref 20 dBm Atten 20 dB

#Samp | | |

& |
~

Log

Meas Off

Channel Power

Occupied BWY|

10

dB/

Offst

114

dB

Center 5.270 00 GHz

#Res BW 510 kHz VBW 1.5 MHz

Span 50 MHz

C

Multi Carrier
Paowier

#Sweep 100 ms {601 pts)

Occupied Bandwidth
35.8357 MHz

-1.102 kHz
41.001 MHz"

Transmit Freq Error
x dB Bandwidth

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Power Stat
CCDF

Wlore
10f2

99% BANDWIDTH, HIGH CH
H Agilent 11:24:22 Aug 17, 2012

R T

| EVilAvg |

Res BW

Ch Freq 5.31 GHz

Occupied Bandwidth

Trig  Free

Averages: 100

510.0 kHz
han

Auto

Project: 12014526

Ref 20 dBm Atten 20 dB

Wideo BYY
1.5 MHz
Auta U

#Samp

VBWIREW
3.00000
Auto hdan|

Average

lon

AvgVBWY Type

Log-Pwr (%ideo)

Center 5.310 00 GHz
#Res BW 510 kHz

VBW 1.5 MHz

Span 50 MHz
#Sweep 100 ms (601 pts)

Auto

Occupied Bandwidth
35.8382 MIHz

271.804 Hz
40.1588 MHz"

Transmit Freq Error
¥ dB Bandwidth

Oec BWWY % Pwr
% dB

95.00 %
-26.00 dB
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REPORT NO: 15U21850-E34V3

FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 07, 2015

8.6.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.4 dB (including 10 dB pad and 1.4 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS
Channel |Frequency| Power
(MHz) (dBm)
Low 5270 17.0
High 5310 11.9
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

8.6.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (2)

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

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

RESULTS
Limits
Channel |Frequency | Fixed B 11 + 10 Log B | Directional | Power | PPSD
Limit Limit Gain Limit | Limit
(MHz) (dBm) [ (MHz) (dBm) (dBi) (dBm) | (dBm)
Low 5270 24 35.8357 26.54 5.08 24.00 | 11.00
High 5310 24 35.8380 26.54 5.08 24.00 | 11.00
Output Power Results
Channel |Frequency | Meas | Corr'd Power Power
Power | Power Limit Margin
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5270 17.260 | 17.260 24.00 -6.740
High 5310 12.380 | 12.380 24.00 -11.620
PPSD Results
Channel |Frequency | Meas | Corr'd PPSD PPSD
PPSD | PPSD Limit Margin
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5270 3.29 3.29 11.00 -7.71
High 5310 -1.64 -1.64 11.00 -12.64
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REPORT NO: 15U21850-E34V3
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 07, 2015

OUTPUT POWER AND PPSD

POWER PPSD LOW CH
H Agilent 11:19:19 Aug 17, 2012

R T

BW\Av

Project: 12014525

Ref 30 dBm Atten 30 dB

A& Mkl 5170 MHz
Band Pwr 17260 dBm

#iwg

Res BW
1.0 MHz
Ul

Log

Video BV
3.0 MHz
Auto Man|

YEBWIREW
1.00000
Auta Ilan|

#PAvg

100

Average
On Off

Center 5.270 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 77.55 MHz
Sweep 20 ms (601 pts)

Marker Trace
1R )]
14 4]
2 [8)]

X Podis
5244 15 GHz
51.70 MHz
5272496 GHz

Amplitude
-20.22 dBm
A7 .26 dBm
3.23 dBm

Avg/VEW Type
Pusr (RMSY
Auto hdan|

:

Span/REwY
106
tlan|

Auto

POWER PPSD HIGH CH
H Agilent 11:28:56 Aug 17, 2012

R T

BV Avg

Project: 12014526

Ref 30 dBm Atten 30 dB

Band Pwr 12.380 dBm

#iwy

1.0 MHz

Res BWY
Auto [ET)

Log
10

dB/

Offst

& Mkrl 4510 MHz ‘

Video BWY
3.0 MHz
Ao fulan|

114

dB

VBWW/REBW
1.00000
Auta Ilan)

#PAvyg

100

Average
On 0ff

Center 5.310 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 67.65 MHz
Sweep 20 ms (601 pts)

Marer Trace
1R (13
14 [4)]
2 n

XAz
5287 45 GHz
4510 MHz
5312 26 GHz

Amplitude
-34.61 dBm
1232 dBm
-1.64 dBm

AvgVBW Type
Pt (RMS)Y
Auto Man|

-

Span/REWY|
106
Iulan|

Auto
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

8.7. 802.11a MODE IN THE 5.6 GHz BAND

8.7.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel |Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5500 19.70
Low?2 5520 20.50
Mid 5580 20.00
High2 5680 19.60
High 5700 19.10
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REPORT NO: 15U21850-E34V3

FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 07, 2015

26 dB BANDWIDTH

BANDWIDTH LOW CH

He Agilent 19:48:08 Aug 17, 2012

R T

Frag/Channel

Project: 12114525
Ref 20 dBm

Atten 10 dB

A Mkl 1970 MHz
1.10 dB

#Peak
Log

Center Freq
550000000 GHz
Start Freq
548500000 GHz
Stop Freq

&£ 51500000 GHz

dBm

LgAv

CF Step
3.00000000 fHz
At hdan|

V1 s2
S3 FC

off):
FTun

Swp

Center 5.500 00 GHz
#Res BW 220 kHz

Span 30 MHz

#WBW 620 kHz #Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
Off

—

On

BANDWIDTH LOW2 CH

e Agilent 19:59:18 Aug 17, 2012

R T

[FreqiChannel

Project: 12114525
Ref 20 dBm

Atten 10 dB

A Mkl 20050 MHz
-0.31 dB

#Peak
Log

Center Freq
552000000 GHz
Start Freq
550500000 GHz
Stop Freq
553500000 GHz

dBm

LgAv

CF Step
3.00000000 MHz

Auto Ilan

V1 s2
S3 FC

off):

FTun
Swp

Center 5.520 00 GHz
#Res BW 220 kHz

Span 30 MHz

#WBW 620 kHz #Sweep 100 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
Off

—

On
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REPORT NO: 15U21850-E34V3

FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 07, 2015

BANDWIDTH MID CH

W Agilent 12:04:48 Aug 18, 2012

R T

Freg/Channel

Project: 12014526
Ref 20 dBm

Atten 10 dB

A Mkr1 20.00 MHz
0.42 dB

#Peak
Log

Center Freq
558000000 GHz
Start Freq

£ 56500000 GHz

Stop Freq
559500000 GHz

dBm

LgAv

CF Step
3.00000000 kHz
At hdan|

V1 s2
S3 FC

off):
FTun
Swp

Center 5.580 00 GHz
#Res BW 220 kHz

Span 30 MHz

#WBW 620 kHz #Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
Off

—

On

BANDWIDTH HIGH2 CH

e Agilent 12:13:35 Aug 18, 2012

RT

|FrquChanneI |

Project: 12014525
Ref 20 dBm

Atten 10 dB

A Mkrl 1960 MHz
-0.54 dB

#Feak
Log

10
dB/

Offst
22.5

dB
Dl

Center Freq
568000000 GHz
Start Frag

5 BB500000 GHz
Stop Freqg
565500000 GHz

185
dBm

LgAv

CF Step
3.00000000 hHz
Auto hdan|

V1 52
S$3 FC

affk

FTun

Swp

Center 5.680 00 GHz
#Res BW 220 kHz

Span 30 MHz

#VBW 620 kHz #Sweep 100 ms (601 pts)

Freq Offset
000000000 Hz

Signal Track
Off

—

On
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

BANDWIDTH HIGH CH
- Agilent 12:22:32 Aug 18, 2012 R T |Freg/Channel

Project: 12014526 & bAkr1 1910 MHz Conter F
enter Freq

Ref 20 dBm Atten 10 dB -1.37 dB

#Paak 5.70000000 GHz

Log

10 Start Freqg

dB/ 568500000 GHz

Offst

22.5

dB Stop Freq

DI & » £.71500000 GHz

19.0
dBm CF Step
3.00000000 MHz
LgAv Luto Ilan
V1 s2 Freq Offset
$3 FC 0.00000000 Hz
af: Signal Track
FTun Ignal irac
Swp on O

Center 5.700 00 GHz Span 30 MHz ‘
#Res BW 220 kHz #WBW 620 kHz #Sweep 100 ms {601 pts)
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

8.7.2.99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5500 16.3371
Low?2 5520 16.3609
Mid 5580 16.3586
High2 5680 16.3476
High 5700 16.3529
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REPORT NO: 15U21850-E34V3

FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 07, 2015

99% BANDWIDTH

BANDWIDTH LOW CH

H Agilent 19:46:50 Aug 17, 2012

R T | hWeasure |

Ch Freg
Occupied Bandwidth

5.5 GHz

Trig  Free Meas Off

Averages: 100

Project: 12014525

Ref 20 dBm Atten 10 B

| Channel Power

#Samp

| ‘ Occupied BW

‘ |
ACP

dB

Multi Carrier

Center 5.500 00 GHz
#Res BW 300 kHz

VBW 910 kHz

#Sweep 100 ms (601 pts)

Span 30 MHz Powrer

Occupied Bandwidth
16.3371 MHz

-4.546 kHz
18.236 MHz"

Transmit Freq Error
# dB Bandwidth

Qoo By % Pwr
¥ dB

Power Stat

95.00 % CCDF

-26.00 dB

hlore
1of2

BANDWIDTH LOW2 CH

He Agilent 19:58:17 Aug 17, 2012

R T | hWeasure |

Ch Freg

Occupied Bandwidth

5.52 GHz

Trig  Free

Meas Off

Averages: 100

Project: 12014525

Ref 20 dBm Atten 10 dB

| Channel Power

#Samp

| ‘ Occupied BW

dB

‘ |
anl B ACP

Multi Carrier

Center 5.520 00 GHz
#Res BW 300 kHz

VBW 910 kHz

#Sweep 100 ms (601 pts)

Span 30 MHz Powrer

Occupied Bandwidth
16.3609 MHz

-6.970 kHz
18.456 MHz"

Transmit Freq Error
# dB Bandwidth

Qoo By % Pwr
¥ dB

Power Stat

95.00 % CCDF

-26.00 dB

Wore
1of2
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REPORT NO: 15U21850-E34V3
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 07, 2015

BANDWIDTH MID CH
it Agllent 12:02:43 Aug 18,2012

R T | Measure |

Ch Freq 5.53 GHz

Oceupied Bandwidth

Trig  Free

Averages: 100

I
Meas Off

Project: 12014526

Ref 20 dBm Atten 10 dB

| (Channel Power

#Samp

Log
10

Occupied BWY

dB/

Offst

22.5

dB

‘ ACF

Center 5.580 00 GHz

#Res BW 300 kHz VBW 910 kHz

Span 30 MHz

#Sweep 100 ms {601 pts)

Multi Carrier
Powvier

Occupied Bandwidth
16.3586 MHz

-435.575 Hz
18.303 MHz"

Transmit Freq Error
¥ dB Bandwidth

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Power Stat
CCD

Wlore
10f2

BANDWIDTH HIGH2 CH
i Agilent 12:12:10 Aug 18,2012

R T

[ Bwitvg |

Ch Freg

Occupied Bandwidth

5.658 GHz

Trig  Free

Averages: 100

Res BEW
300.0 kHz
Ilan|

Project: 12014526

Ref 20 dBm Atten 10 (B

#Samp

Log

Video BYW
910.0 kHz
tlan|

YEWIREW
3.00000
JEN

10

dB/

Offst

22.5

dB

on

Center 5.680 00 GHz

#Res BW 300 kHz VBW 910 kHz

Span 30 MHz

#Sweep 100 ms {601 pts)

Occupied Bandwidth
16.3476 MHz

-16.001 kHz
18.367 MHz™

Transmit Freq Error
x dB Bandwidth

Occ BWW % Pwr
® dB

99.00 %
-26.00 dB

Awerage
100
Off

AvaVEW Type
Lag-Pwr (*ideo) ¥
Auto Man

SpanRBEWY,
106
Ilan)
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REPORT NO: 15U21850-E34V3
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 07, 2015

BANDWIDTH HIGH CH
i Agllent 12:21.03 Aug 18,2012

R T | Measure |

Ch Freg 57 GHz Trig  Free Meas Off
Occupied Bandwidth Averages: 100 I |
(Channel Power
Project: 12014526
Ref 20 dBm Atten 10 dB
#Samp ! J Occupied BW
Log W NPT I FY TSN | IR WA, PR T ST s
10
dB/ K ~
Offst [T TELIRYE [T ACP
22.5
dB ] ]
MUt Carrier
Center 5,700 00 GHz Span 30 MHz Powver
#Res BW 300 kHz VBW 910 kHz #Sweep 100 ms (601 pts)
- - FPower Stat
Occupied Bandwidth Occ BW % Pur 99.00 % CCDF
16.3529 MIHz xdB  -26.00 dB
Transmit Freq Error -2.585 kHz 1M?ge
% dB Bandwidth 18.254 MHz* 0
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

8.7.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.5 dB (including 10 dB pad and 1.5 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS
Channel |[Frequency| Power
(MHz) (dBm)
Low 5500 15.49
Low2 5520 15.97
Mid 5580 15.94
High2 5680 15.97
High 5700 15.50
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

8.7.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (2)

For the band 5.47-5.725 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the maximum power spectral density shall not exceed
11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 15U21850-E34V3

FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 07, 2015

RESULTS
Limits
Channel |Frequency | Fixed B 11 + 10 Log B | Directional | Power | PPSD
Limit Limit Gain Limit | Limit
(MHz) (dBm) [ (MHz) (dBm) (dBi) (dBm) | (dBm)
Low 5500 24 16.3371 23.13 5.42 23.13 | 11.00
Low2 5520 24 16.3609 23.14 5.42 23.14 | 11.00
Mid 5580 24 16.3586 23.14 5.42 23.14 | 11.00
High2 5680 24 16.3476 23.13 5.42 23.13 | 11.00
High 5700 24 16.3529 23.14 5.42 23.14 | 11.00
Output Power Results
Channel |Frequency | Meas | Corr'd Power Power
Power | Power Limit Margin
(MHz) (dBm) | (dBm) (dBm) dB)
Low 5500 16.422 | 16.422 23.13 -6.710
Low2 5520 16.585 | 16.585 23.14 -6.552
Mid 5580 16.397 | 16.397 23.14 -6.740
High2 5680 16.574 | 16.574 23.13 -6.561
High 5700 16.089 | 16.089 23.14 -7.047
PPSD Results
Channel |Frequency | Meas | Corr'd PPSD PPSD
PPSD | PPSD Limit Margin
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5500 5.99 5.99 11.00 -5.01
Low2 5520 6.16 6.16 11.00 -4.84
Mid 5580 5.98 5.98 11.00 -5.02
High2 5680 6.16 6.16 11.00 -4.84
High 5700 5.68 5.68 11.00 -5.32
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REPORT NO: 15U21850-E34V3
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 07, 2015

OUTPUT POWER AND PPSD
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

8.8. 802.11n HT20 MODE IN THE 5.6 GHz BAND

8.8.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel |Frequency|26 dB Bandwidth

(MHz) (MHz)

Low 5500 23.15
Low?2 5520 23.40
Mid 5580 20.45
High2 5680 19.35
High 5700 19.25
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26 dB BANDWIDTH
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BANDWIDTH MID CH
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

BANDWIDTH HIGH CH
@ Agilent 13:43:30 Aug 18,2012 R T |Freg/Channel

Project: 12014526 & bkrl 1925 MHz Conter F
enter Freq

Ref 20 dBm Atten 10 dB 0.51 dB

#Paak 5.70000000 GHz

Log

10 Start Freqg

dB/ 568500000 GHz

Offst

22.5

dB Stop Freq
£.71500000 GHz

Dl P ¢

200
dBm CF Step
il S| 3.00000000 MHz
LgAv Auto Ilan
V1 S2 Freq Offset
53 FC 0.00000000 Hz
aff): Signal Track
FTun anat frec
Swp on -

Center 5.700 00 GHz Span 30 MHz ‘
#Res BW 220 kHz #VBW 680 kHz #Sweep 100 ms {601 pts)

Page 95 of 199

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701H
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 15U21850-E34V3

FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 07, 2015

8.8.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5500 17.5410
Low?2 5520 17.5387
Mid 5580 17.5274
High2 5680 17.5362
High 5700 17.5205
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FCC ID: BCGA1432, BCGA1454, BCGA1455
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99% BANDWIDTH
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DATE: DECEMBER 07, 2015
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

8.8.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.5 dB (including 10 dB pad and 1.5 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS
Channel [Frequency] Power
(MHz) (dBm)
Low 5500 15.48
Low?2 5520 15.95
Mid 5580 15.93
High2 5680 15.97
High 5700 14.46
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

8.8.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (2)

For the band 5.47-5.725 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the maximum power spectral density shall not exceed
11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 15U21850-E34V3

FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 07, 2015

RESULTS
Limits
Channel |Frequency | Fixed B 11 + 10 Log B | Directional | Power | PPSD
Limit Limit Gain Limit | Limit
(MHz) (dBm) [ (MHz) (dBm) (dBi) (dBm) | (dBm)
Low 5500 24 17.5410 23.44 5.42 23.44 | 11.00
Low2 5520 24 17.5387 23.44 5.42 23.44 | 11.00
Mid 5580 24 17.5274 23.44 5.42 23.44 | 11.00
High2 5680 24 17.5362 23.44 5.42 23.44 | 11.00
High 5700 24 17.5205 23.44 5.42 23.44 | 11.00
Output Power Results
Channel |Frequency | Meas | Corr'd Power Power
Power | Power Limit Margin
(MHz) (dBm) [ (dBm) (dBm) (dB)
Low 5500 15.971 | 15.971 23.44 -7.470
Low2 5520 16.407 | 16.407 23.44 -7.030
Mid 5580 16.392 | 16.392 23.44 -7.045
High2 5680 16.421 | 16.421 23.44 -7.018
High 5700 15.009 | 15.009 23.44 -8.426
PPSD Results
Channel |Frequency | Meas | Corr'd PPSD PPSD
PPSD | PPSD Limit Margin
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5500 5.32 5.32 11.00 -5.68
Low?2 5520 5.80 5.80 11.00 -5.20
Mid 5580 5.75 5.75 11.00 -5.25
High2 5680 5.80 5.80 11.00 -5.20
High 5700 4.34 4.34 11.00 -6.66

Page 102 of 199

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

FORM NO: CCSUP4701H

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-E34V3
FCC ID: BCGA1432, BCGA1454, BCGA1455
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OUTPUT POWER AND PPSD
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POWER PPSD HIGH CH
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22.5

dB

Auto

VEVWIREBW

1.00000
Iilan|

#PAvg

Average

100

Center 5.700 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 28.88 MHz
Sweep 20 ms (601 pts)

Marer Trace
1R 3
14 [4)]
2 (1

X iz
5600 32 GHz
19.25 MHz
5700 05 GHz

Amplitude
-12.62 dBm
15.01 dBm
424 dBm

Auto

On Off

A VBWY Type
P (RS

Auto Man

Span/REWY|

106
Ilan|
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

8.9. 802.11n HT40 MODE IN THE 5.6 GHz BAND

8.9.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5510 44.60
Mid 5550 49.70
High 5670 45.40
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REPORT NO: 15U21850-E34V3

FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 07, 2015

26 dB BANDWIDTH

BANDWIDTH LOW CH

He Agilent 14:24:19 Aug 18, 2012

R T

Frag/Channel

Project: 12114525
Ref 20 dBm

Atten 10 dB

A Mikrl 446 MHz
-0.35 dB

#Peak
Log

Center Freq
551000000 GHz
Start Freq
548000000 GHz
Stop Freq

& 54000000 GHz

dBm

LgAv

CF Step
£.00000000 fHz
At hdan|

V1 s2
S3 FC

off):
FTun

Swp

Center 5.510 0 GHz
#Res BW 470 kHz

Span 60 MHz

#VBW 1.3 MHz #Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
Off

—

On

BANDWIDTH MID CH
He Agilent 14:35:11 Aug 18, 2012

R T

[FreqiChannel

Project: 12114525
Ref 20 dBm

Atten 10 dB

A Mlkrl 49.7 MHz
1.04 dB

#Peak
Log

&

Stop Freq
558000000 GHz

Center Freq
555000000 GHz
Start Freq
552000000 GHz

dBm

LgAv

CF Step
£.00000000 fHz
Auto Man|

V1 s2
S3 FC

off):

FTun
Swp

Center 5.550 0 GHz
#Res BW 560 kHz

Span 60 MHz

#VBW 1.6 MHz #Sweep 100 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
Off

—

On
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

BANDWIDTH HIGH CH
- Agilent 14:50:24 Aug 18,2012 R T |Freg/Channel

Project: 12014526 4 Mkr1 454 MHz Conter F
enter Freq

Ref 20 dBm Atten 10 dB 0.05 dB

#Paak 567000000 GHz

Log

10 Start Freqg

dB/ 564000000 GHz

Offst

22.5

dB Stop Freq

DI & o £.70000000 GHz

7.8
dBm CF Step
£.00000000 MHz
LgAv Luto Ilan
V1 s2 Freq Offset
$3 FC 0.00000000 Hz
af: Signal Track
FTun Ignal irac
Swp on O

Center 5.670 0 GHz Span 60 MHz ‘
#Res BW 470 kHz #VBW 1.3 MH:z #Sweep 100 ms {601 pts)
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

8.9.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5510 35.8237
Mid 5550 35.8408
High 5670 35.8519
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REPORT NO: 15U21850-E34V3

FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 07, 2015

99% BANDWIDTH

BANDWIDTH LOW CH

H Agilent 14:22:36 Aug 18, 2012

R T

| heasure |

Ch Freg
Occupied Bandwidth

551 GHz

Trig  Free

Averages: 100

Meas Off

Project: 12014525
Ref 20 dBm

Atten 10 B

| Channel Power

#Samp

| ‘ Occupied BW

i

dB

‘ |
i ACP

Center 5.510 00 GHz
#Res BW 510 kHz

VBW 1.5 MHz

Span 50 MHz

#Sweep 100 ms (601 pts)

Multi Carrier
Power

Transmit Freq Error
# dB Bandwidth

Occupied Bandwidth
35.8237 MHz

-7.691 kHz
39.971 MHz"

Qoo By % Pwr
¥ dB

95.00 %
-26.00 dB

Power Stat
CCDF

hlore
1of2

BANDWIDTH MID CH

we Agilent 14:33:28 Aug 18, 2012

R T

| heasure |

Ch Freg

Occupied Bandwidth

5.85 GHz

Trig  Free

Averages: 100

Meas Off

Project: 12014525
Ref 20 dBm

Atten 10 dB

#Samp |

Pl

| ‘ Occupied BW

Channel Power

dB

Center 5.550 00 GHz
#Res BW 510 kHz

VBW 1.5 MHz

#Sweep 100 ms (601 pts)

Span 50 MHz

< ‘ |
[ty ACP

Multi Carrier
Power

Occupied Bandwidth
35.8408 MHz

Transmit Freq Error 9.358 kHz

Qoo By % Pwr
¥ dB

¥ dB Bandwidth

40.881 MHz"

95.00 %
-26.00 dB

Power Stat
CCDF

Wore
1of2
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DATE: DECEMBER 07, 2015

BANDWIDTH HIGH CH

e Agilent 14:49:24 Aug 18, 2012 RT | hWeasure |
[ I
Ch Freg 567 GHz Trig  Free Meas Off
Occupied Bandwidth Averages: 100 I |
| (Channel Power
Project: 12014526
Ref 20 dBm Atten 10 dB
#Samp | [ [ | | | Occupied BWY
Log P Lt e aly o | | Lo
10 - HILE e Ll 1 i | L
dB/ [T
offst [ cP
22.5
dB
Multi Carrier
Center 5,670 00 GHz Span 50 MHz Powver
#Res BW 510 kHz VBW 1.5 MHz #Sweep 100 ms (601 pts)
- - FPower Stat
Occupied Bandwidth Occ BW % Pur 99.00 % CCDF
35.8519 MHz xdB 260048
Transmit Freq Error -9.135 kHz 1M?ge
% dB Bandwidth 40,514 MHz* 0
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

8.9.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.5 dB (including 10 dB pad and 1.5 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS

Channel |Frequency| Power
(MHz) (dBm)

Low 5510 12.47
Mid 5550 15.99
High 5670 15.96
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

8.9.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (2)

For the band 5.47-5.725 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the maximum power spectral density shall not exceed
11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

RESULTS
Limits
Channel |Frequency | Fixed B 11 + 10 Log B[ Directional | Power| PPSD
Limit Limit Gain Limit | Limit
(MHz) (dBm) [ (MHz) (dBm) (dBi) (dBm) | (dBm)
Low 5510 24 35.8237 26.54 5.42 24.00 | 11.00
Mid 5550 24 35.8408 26.54 5.42 24.00 | 11.00
High 5670 24 35.8519 26.55 5.42 24.00 | 11.00
Output Power Results
Channel |Frequency | Meas | Corr'd Power Power
Power | Power Limit Margin
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5510 13.042 | 13.042 24.00 -10.958
Mid 5550 16.325 | 16.325 24.00 -7.675
High 5670 16.491 | 16.491 24.00 -7.509
PPSD Results
Channel |Frequency | Meas | Corr'd PPSD PPSD
PPSD | PPSD Limit Margin
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5510 -0.98 -0.98 11.00 -11.98
Mid 5550 2.27 2.27 11.00 -8.73
High 5670 2.48 2.48 11.00 -8.52
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OUTPUT POWER AND PPSD

POWER PPSD LOW CH
- Agilent 14:26:18 Aug 18, 2012 RT Bl A

Project: 12U14526 A& Mkl 44 B0 MHz Res B\u'"'u.'
Ref 30 dBm Atten 20 dB Band Pwr 13.042 dBm 1.0 MHz
H#hwg Idan)

Laog -
Video BV
3.0 MHz
Auto Man|

YEBWIREW
1.00000
Auta Ilan|

‘ Average

100
On Off

Center 5.510 00 GHz Span 66.9 MHz ||&vq/VEW Type
#Res BW 1 MH:z #WBW 3 MHz Sweep 20 ms (601 pts) Pt (RIS
Matker Trace > Pz Amplitude Auto M_a

1R 1 5487 70 GHz -32.40 dBm
14 )] 44,60 MHz 12.04 dBm
2 1 5.507 00 GHz -0.82 dBm

Span/REwY
106
Auto han|

POWER PPSD MID CH
He Agilent 14:37:42 Aug 18, 2012 R T [ Bwiavg |

Project: 12014526 A& hlkrl 4970 MHz Res B‘u"u.'
Ref 30 dBm Atten 20 dB Band Pwr 16.325 dBm 1.0 MHz
H#hwg Idan)

Log ‘ -
‘ Video BW

3.0 MHz
Ilan|

YEBWIREW
1.00000
Auta Ilan|

Average
100
On Off

Center 5.550 00 GHz Span 7435 MHz |[4gBW Type
#Res BW 1 MH:z #WBW 3 MHz Sweep 20 ms (601 pts) Pt (RIS
Matker Trace > Pz Amplitude Auto M_a

1R 1 5525 15 GHz -20.19 dBm
14 401 49.70 MHz 1622 dBm
2 1 5552 24 GHz 227 dBm

Span/REwY
106
Auto han|
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DATE: DECEMBER 07, 2015

POWER PPSD HIGH CH

e Agilent 14:53:08 Aug 18, 2012

R T B Avg
Project: 12014526 A MErl 4540 MHz Res BV‘.;I
Ref 30 dBm Atten 20 JdB Band Pwr  16.491 dBm 1.0 MHz
#iwyg Auto Man|
Log -
10 Yideo BW
. @ 3.0 MHz
dB/ Ao hdan|
Offst —
22.5 YEWIRBW
dB o o 1.00000
Auto hdan|
Average
. 100
#PAvyg On off
Center 5.670 00 GHz Span 68.1 MHz AvoiVEW Type
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (601 pts) Pur (RIS)H
Marer Trace Type X fodis Amplitude Auto Ilan|
1R 1) Freq 5.647 30 GHz -28.16 dBm
14 1 Freq 45,40 MHz 1648 dBm
2 1 Freq 5.657 895 GHz 2.43 dBm
Span/REWY|
106
Auto han|
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REPORT NO: 15U21850-E34V3
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 07, 2015

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC 815.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uvV/im)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. The antenna to
EUT distance is 3 meters.

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

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth
is set to 1 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 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.

TEST RESULT
No other spurious emissions were found above 18G.
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9.2. TRANSMITTER ABOVE 1 GHz

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

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

- Agilent 19:51:28 Jul 12, 2012 R T FPeak Search

Mkr1 5.144 75 GHz

Ref 110 dBpY #Atten 0 dB 66.62 dByY Mext Peak
#Peak
‘ Mext Pk Right

Mext Pl Left
‘ iin Search
‘ Fl-Fk Search

Wil © CF

Swp
Start 5.000 00 GHz Stop 5.130 00 GHz ‘ M?;e
#Hes BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
- Agilent 20:07:40 Jul 12, 2012 R T | FPeak Search I

Mkr1 5.150 00 GHz

Ref 110 dBpY #Atten 0 dB 53.26 dBuY Mext Peak
#Peak
‘ Mext Pk Right
‘ Mext Pl Left
1‘ Min Search
‘ Fl-Fk Search

Wil © CF
Swp
Start 5.000 00 GHz § Stop 5.130 00 GHz ‘ M?;e
#Hes BW 1 MHz #YBW 10 Hz Sweep 11.7 s (601 pts)
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DATE: DECEMBER 07, 2015

LOW CHANNEL RESTRICTED, PEAK, VERT

e Agilent 19:38:15 Jul 12, 2012 F T | PeakSearch
Mkr1 5.149 25 GHz

Ref 110 dBpY #htten 0 dB 63.47 dBpv Mext Peak
#Peak
Log
10 Next Pk Right
dB/ € 9
Offst
149
dB Mext Pl Left
DI
740 4
dBpy :

¥ Min Search
#P Ay
51 M2
23 FS Pk-Pk Search

A

=(f):
FTun Wkr © CF
Swip
Start 5.000 00 GHz Stop 5.150 00 GHz ‘ M%e
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, VERT

- Agilent 19:37:30 Jul 12, 2012

R T

| BVl Avg |

Ref 110 dBpY #Atten 0 dB

Mkr1 5.150 00 GHz
49.91 dBpv

#FPeak

Res Byy
1.0 MHz
Auto Man|

Video BWY
10.0 Hz
Auto hdan|

YEWIREW
1.00000
Auta Ilan)

Average

100
1|On m

AvgVBW Type
P (RMSY

Auto Ilan

Swip

L

Span/REWY|

Start 5.000 00 GHz
#HRes BW 1 MHz

#VBW 10 Hz

Stop 5.150 00 GHz |
Sweep 11.7 s (601 pts)

106
han

Auto
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REPORT NO: 15U21850-E34V3
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 07, 2015

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Test Engr: Chin Pang

Date: 08/13/12

Project #: 12U14526

Company: Apple

Test Target: FCC 15.407

Mode Oper: a mode, 5.2GHz ( Worst Case)

Measurement Frequency Amp  Preamp Gain

Distance to Antenna D Corr Distance Correct to 3 meters

Analyzer Reading Avg Average Field Strength @ 3 m
AF Antenna Factor Peak  Calculated Peak Field Strength
CL Cable Loss HPF  High Pass Filter

Average Field Strength Limit
Peak Field Strength Limit
Margin vs. Average Limit
Margin vs. Peak Limit

f Dist { Read Amp D Corrj Fltr { Corr. | Limit
GHz (m) i dBuV dB dB dB dBuV/midBuV/m

Margin
dB

Ant. Pol.
V/H

Low Ch, 5180MHz

15.540 3.0 34.3 0.0 0.0 i 51.8 74.0

-22.2

15.540 3.0 22.4 0.0 0.0 i 39.8 54.0

-14.2

15.540 3.0 34.7 0.0 0.0 i 52.2 74.0

-21.8

15.540 3.0 22.8 0.0 0.0 i 403 54.0

-13.7

Mid Ch, 5200MHz

15.600 3.0

15.600 3.0

15.600 3.0

15.600 3.0

High Ch, 5240mh

15.720 3.0

15.720 3.0

15.720 3.0

15.720 3.0

Rev.4.1.2.7
Note: No other emissions were detected above the system noise floor.
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DATE: DECEMBER 07, 2015

9.2.2. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.2 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
i Agllent 095014 Jul 13, 2012

RT

| Peak Search |

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.149 40 GHz
64.98 dByv

#Feak
Log

‘ Mext Pealk

10
dB/

Offst
149

‘ Next Pk Right

dB
DI

‘ Mext Pk Left

74.0
dBuv

#P Ay

I8 ‘ Min Search

21 M2
23 FS

‘ Pk-Pk Search

=(f):
FTun

Swip

‘ Mir @ CF

Start 5.000 00 GHz
#Res BW 1 MHz

#YBW 3 MHz

Stop 5.150 00 GHz
Sweep 1 ms (1001 pts)

MWore
1 0f2

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
i Agllent 09.43.24 Jul 13, 2012

RT

| Peak Search |

Ref 110 dBpY

#Atten 0 dB

Mkr1 5.150 00 GHz
53.61 dBpv'

#Feak
Log

‘ Mext Pealk

10
dB/

Offst
149

‘ Next Pk Right

dB
DI

‘ Mext Pk Left

54.0
dBv

#P Ay

£y Min Search

21 M2
23 FC

=)

‘ Pk-Pk Search

FTun
Swip

‘ Mir @ CF

Start 5.000 00 GHz
#Res BW 1 MHz

#YBW 10 Hz

Stop 5.150 00 GHz
Sweep 11.7 s (601 pts)

MWore
1 0f2
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LOW CHANNEL RESTRICTED, PEAK, VERT
@ Agilent 09:41:23 Jul 13,2012 R T | PeakSearch

Mkr1 5.150 00 GHz
Ref 110 dBpv #Atten 0 dB 63.85 dBpv Mext Peak
#Peak
Log
10 ‘ )
dB/ Mext Pk Right
Offst
14.9
dB ‘ Mext Pk Left
]|

74.0
dBv

#P Ay

s1 M2

27 FC Fk-Pk Search
=(f):

FTun Wkr © CF
Swip

Start 5.000 00 GHz Stop 5.150 00 GHz ‘ 1“’1?59
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

‘ Min Search

LOW CHANNEL RESTRICTED, AVERAGE, VERT
e Agilent 09:42:03 Jul 13, 2012 R T | Peak Search |

Mkr1 5.150 00 GHz
Ref 110 dBpY #Atten 0 dB 48.86 dByY Mext Pealk
#Peak
‘ MNext Pk Right
‘ Mext Pl Left

‘ Min Search

‘ Fk-Fk Search

FTun Wkr © CF
Swip

Start 5.000 00 GHz Stop 5.150 00 GHz ‘ M?ge
#Res BW 1 MHz #WVBW 10 Hz Sweep 11.7 s (601 pts)
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REPORT NO: 15U21850-E34V3
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 07, 2015

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Test Engr: Chin Pang

Date: 08/13/12

Project #: 12U14526

Company: Apple

Test Target: FCC 15.407

Mode Oper: HT20, 5.2GHz, TX (Worst Case)

Measurement Frequency Amp  Preamp Gain

Distance to Antenna D Corr Distance Correct to 3 meters

Analyzer Reading Avg Average Field Strength @ 3 m
AF Antenna Factor Peak  Calculated Peak Field Strength
CL Cable Loss HPF  High Pass Filter

Average Field Strength Limit
Peak Field Strength Limit
Margin vs. Average Limit
Margin vs. Peak Limit

f Dist { Read Amp D Corrj Fltr { Corr. | Limit
GHz (m) i dBuV dB dB dB dBuV/midBuV/m

Margin
dB

Ant. Pol.
V/H

Low Ch, 5180MHz

15.540 3.0 35.0 0.0 0.0 i 52.4 74.0

-21.6

15.540 3.0 22.4 0.0 0.0 i 39.9 54.0

-14.1

15.540 3.0 34.6 0.0 0.0 i 52.1 74.0

-21.9

15.540 3.0 22.4 0.0 0.0 { 39.9 54.0

-14.1

Mid Ch, 5200MHz

15.600 3.0

15.600 3.0

15.600 3.0

15.600 3.0

High Ch, 5240MHz

15.720 3.0

15.720 3.0

15.720 3.0

15.720 3.0

Rev.4.1.2.7
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

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

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
s Agllent 115428 Jul 13, 2012 R T [PeakSearch |

Mkr1 5.149 10 GHz ‘
Ref 110 dBpv #Atten 0 dB 65.11 dBpv Mext Peak
#Peak
Log
10 ‘ )
dB/ Mext Pl Right
Offst
14.9
dB ‘ Mext Pk Left
Dl J

74.0
dBuv

#P Ay

S1 M2

=3 Fg Pk-Pk Search
=(f):

FIun Mikr © CF
Swip

Start 5.000 00 GHz Stop 5.150 00 GHz ‘ M‘fg@
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (1001 pts)

A ‘ Min Search

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
s Agilent 115205 Jul 13, 2012 R T [ System |

Mkr1 5.150 00 GHz
Ref 110 dBpY #Atten 0 dB 53.79 dByv Show Errors *
#Peak
Log
10 Power On/
dB/ Praset
Offst
14.9
dB Time/Date
DI

54.0
dBv

#P Ay

51 W2 .

3 FC Config /O
=(f):

FTun Reference *
Swip

Start 5.000 00 GHz Stop 5.150 00 GHz ‘ M‘f;e
#Res BW 1 MHz #WVBW 10 Hz Sweep 11.7 s (1001 pts)

1‘ Alignments K
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REPORT NO: 15U21850-E34V3
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 07, 2015

LOW CHANNEL RESTRICTED, PEAK, VERT

e Agilent 11:01:16 Jul 13, 2012 F T | PeakSearch
Mkr1 5.150 00 GHz

Ref 110 dBpY #Atten 0 dB 66.64 dByY MNext Peal:
#FPeak
Log
10 Next Pk Right
dB/ € 'Y
Offst
14.9
dB Mext Pl Left
DI by
74.0
dBpv )

i’ Min Search
#P Ay
51 M2
23 FS Fl-Fk Search
=(f):
FTun hkr ©® CF
Swip
Start 5.000 00 GHz Stop 5.150 00 GHz ‘ 1[\113?5e
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (1001 pts)

LOW CHANNEL RESTRICTED, AVERAGE, VERT
- Agilent 11.00:45 Jul 13, 2012 R T

| Peak Search |

Mkr1 5.150 00 GHz

Ref 110 dBpY #Atten 0 dB 53.78 dByv

#FPeak

‘ Mext Pealk
‘ Mext Pk Right

1‘ Min Search

‘ Mext Pl Left

FTun
Swip

Start 5.000 00 GHz
#HRes BW 1 MHz

Stop 5.150 00 GHz

#WVBW 10 Hz Sweep 11.7 s (1001 pts)

‘ Pk-Pk Search

‘ Wkr © CF
hlare
10f2
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Test Engr: Chin Pang

Date: 08/13/12

Project #: 12U14526

Company: Apple

Test Target: FCC 15.407

Mode Oper: HT40, 5.2GHz, TX ( Worst Case)

Measurement Frequency Amp  Preamp Gain Average Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters Peak Field Strength Limit
Analyzer Reading Avg Average Field Strength @ 3 m Margin vs. Average Limit
AF Antenna Factor Peak  Calculated Peak Field Strength Margin vs. Peak Limit
CL Cable Loss HPF  High Pass Filter

f Dist { Read Amp { D Corrj Flitr | Corr. Margini Ant. Pol.
GHz (m) i dBuV dB dB dB dBuV/m dB V/H
Low Ch, 5190MHz
15.570 3.0 35.3 0.0 0.0 i 52.7 -21.3
15.570 3.0 22.5 0.0 0.0 i 39.9 -14.1
15.570 3.0 35.2 0.0 0.0 i 52.6 -21.4
15.570 3.0 22.4 0.0 0.0 i 39.9 -14.1

High Ch, 5230MHz
15.690 3.0
15.690 3.0
15.690 3.0
15.690 3.0

Rev. 4.1.2.7
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

9.2.4. TX ABOVE 1 GHz 802.11a MODE IN THE 5.3 GHz BAND

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
s Agilent 201838 Jul 12, 2012 R T [PeakSearch |

Mkr1 5.350 92 GHz ‘
Ref 110 dBpv #Atten 0 dB 70.80 dBpv Mext Peak
#Peak
Log
10 ‘ )
dB/ Mext Pl Right
Offst
15.3
dB ‘ Mext Pk Left
Dl

74.0
dBuv

#P Ay

S1 w2

83 FC Fl-Fk Search
=(f):

FIun Mikr © CF
Swip

Start 5.350 00 GHz Stop 5.460 00 GHz ‘ M‘fg@
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

‘ Min Search

HIGH CHANNEL RESTRICTED, AVERAGE, HORIZ
s Agilent 20:19:44 Jul 12, 2012 R T [PeakSearch |

Mkr1 5.350 00 GHz ‘
Ref 110 dBpv #Atten 0 dB 53.96 dBpyv Mext Peak
#Peak
Log
10 ‘ )
dB/ Mext Pl Right
Offst
15.3
dB ‘ Mext Pk Left
Dl

54.0
dBv

#P Ay

S1 M2

=3 Fg Pk-Pk Search
=(f):

FIun Mikr © CF
Swip

Start 5.350 00 GHz Stop 5.460 00 GHz ‘ M‘fg@
#Res BW 1 MHz #WVBW 10 Hz Sweep 8.577 s (601 pts)

‘ Min Search
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REPORT NO: 15U21850-E34V3
FCC ID: BCGA1432, BCGA1454, BCG

A1455

DATE: DECEMBER 07, 2015

HIGH CHANNEL RESTRICTED, PEAK, VERT

e Agilent 20:28:05 Jul 12, 2012 F T | PeakSearch
Mkr1 5.350 55 GHz

Ref 110 dBpY #htten 0 dB 67.52 dByv Mext Peak
#Peak
Log
10 Next Pk Right
dB/ € 9
Offst
15.3
dB Mext Pl Left
DI 1
70 ¥
dBpy :

¥ Min Search
#P Ay
51 M2
53 FC Fl-Fk Search
=(f):
FTun Wkr © CF
Swip
Start 5.350 00 GHz Stop 5.460 00 GHz ‘ M%e
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL RESTRICTED, AVERAGE, VERT

- Agilent 20:29:18 Jul 12, 2012

RL

| Peak Search |

Ref 110 dBpY #Atten 0 dB

Mkr1 5.350 00 GHz
48.96 dByv

#FPeak

‘ Mext Pealk
‘ Mext Pk Right

‘ Mext Pl Left

‘ Min Search

FTun
Swip

Start 5.350 00 GHz
#HRes BW 1 MHz

#VBW 10 Hz

Stop 5.460 00 GHz
Sweep 8.577 s (601 pts)

g hlare
10f2

‘ Pk-Pk Search
‘ Wkr © CF
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REPORT NO: 15U21850-E34V3

FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 07, 2015

HARMONICS AND SPURIOUS EMISSIONS

Test Engr:
Date:

Project #:
Company:

Test Target:
Mode Oper:

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Chin Pang
08/13/12
12U14526
Apple

FCC 15.407

a mode 5.3GHz TX(Worst Case)

Measurement Frequency Amp

Distance to Antenna
Analyzer Reading

AF Antenna Factor

CL

Cable Loss

D Corr
Avg
Peak
HPF

Preamp Gain
Distance Correct to 3 meters

Average Field Strength @ 3 m
Calculated Peak Field Strength
High Pass Filter

Average Field Strength Limit
Peak Field Strength Limit
Margin vs. Average Limit
Margin vs. Peak Limit

f
GHz

Dist
(m)

Read
dBuV

Amp
dB

D Corr
dB

Fltr
dB

Corr.
dBuV/m,

Limit
dBuV/m

Margin
dB

Ant. Pol.
V/H

Low Ch, 5260MHz

15.780

3.0

34.3

0.0

0.0

51.2

74.0

-22.8

15.780

3.0

22.2

0.0

0.0

39.1

54.0

-14.9

15.780

3.0

34.1

0.0

0.0

51.0

74.0

-23.0

15.780

3.0

22.1

0.0

0.0

39.0

54.0

-15.0

Mid Ch, 5300MHz

10.600

3.0

10.600

3.0

15.900

3.0

15.900

3.0

10.600

3.0

10.600

3.0

15.900

3.0

15.900

3.0

TITITIiKKIKIK

>ioi> vix>ivi>|v

High Ch, 5320MHz

10.640

3.0

10.640

3.0

15.960

3.0

15.960

3.0

10.640

3.0

10.640

3.0

15.960

3.0

15.960

3.0

TITITITKIKIKIK

>ioi>ui>ioi>iv

Rev. 4.1.2.7
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

9.2.5. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.3 GHz BAND

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
s Agilent 10:48:38 Jul 13, 2012 R T [PeakSearch |

Mkr1 5.356 60 GHz ‘
Ref 110 dBpv #Atten 0 dB 65.65 dBpyv Mext Peak
#Peak
Log
10 ‘ )
dB/ Mext Pl Right
Offst
15.3
dB ‘ Mext Pk Left
Dl

740
By [

#P Ay

S1 M2

=3 Fg Pk-Pk Search
=(f):

FIun Mikr © CF
Swip

Start 5.350 00 GHz Stop 5.460 00 GHz ‘ M‘fg@
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (1001 pts)

‘ Min Search

HIGH CHANNEL RESTRICTED, AVERAGE, HORIZ
s Agllent 10:47:67 Jul 13, 2012 R T [PeakSearch |

Mkr1 5.350 00 GHz ‘
Ref 110 dBpv #Atten 0 dB 53.49 dBpv Mext Peak
#Peak
Log
10 ‘ )
dB/ Mext Pl Right
Offst
15.3
dB ‘ Mext Pk Left
Dl

54.0
dBv

#P Ay

S1 M2

83 FC Fl-Fk Search
=(f):

FIun Mikr © CF
Swip

Start 5.350 00 GHz i Stop 5.460 00 GHz ‘ M‘fg@
#Res BW 1 MHz #WVBW 10 Hz Sweep 8.577 s (1001 pts)

‘ Min Search
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

HIGH CHANNEL RESTRICTED, PEAK, VERT
5 Agilent 10:43:01 Aug 2, 2012 R T [PeaksSearch |

Mkr1 5.330 55 GHz

Ref 110 dBpv #Atten 0 dB 68.83 dBpv Next Peak
#FPeak
Log
" Next Pk Right
dB/ & 9
Offst
15.3
dB Next Pk Left
DI Y
740
dBpv .

- Min Search
#P Ay
51 M2
27 Fg Pk-Fk Search
=(f):
FTun Mk @ CF
Swip
Start 5.350 00 GHz Stop 5.460 00 GHz ‘ 1“’1?59
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL RESTRICTED, AVERAGE, VERT,
A0 Agilent 10:50:03 Aug 2, 2012 R T [PeakSearch |

Mkr1 5.350 00 GHz
Ref 110 dBpY #Atten 0 dB 53.97 dBpv Mext Pealk
#Peak
‘ MNext Pk Right
‘ Mext Pl Left

‘ Min Search

‘ Fk-Fk Search

FTun Wkr © CF
Swip

Start 5.350 00 GHz Stop 5.460 00 GHz | ‘ M?ge
#Res BW 1 MHz #WVBW 10 Hz Sweep 8.577 s (601 pts)
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REPORT NO: 15U21850-E34V3

FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 07, 2015

HARMONICS AND SPURIOUS EMISSIONS

Test Engr:
Date:

Project #:
Company:

Test Target:
Mode Oper:

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Chin Pang
08/13/12
12U14526
Apple
FCC15.407

HT20, 5.3GHz, TX ( Worst Case)

Measurement Frequency Amp

Distance to Antenna
Analyzer Reading

AF Antenna Factor

CL

Cable Loss

D Corr
Avg
Peak
HPF

Preamp Gain
Distance Correct to 3 meters

Average Field Strength @ 3 m
Calculated Peak Field Strength
High Pass Filter

Average Field Strength Limit
Peak Field Strength Limit
Margin vs. Average Limit
Margin vs. Peak Limit

f
GHz

Dist
(m)

Read
dBuV

Amp
dB

D Corr
dB

Fltr
dB

Corr.
dBuV/m,

Limit
dBuV/m

Margin
dB

Ant. Pol.
V/H

Low Ch, 5260MHz

15.780

3.0

34.6

0.0

0.0

51.5

74.0

-22.5

15.780

3.0

22.1

0.0

0.0

39.0

54.0

-15.0

15.780

3.0

35.2

0.0

0.0

52.0

74.0

-22.0

15.780

3.0

22.1

0.0

0.0

38.9

54.0

-15.1

Mid Ch, 5300MHz

10.600

3.0

10.600

3.0

15.900

3.0

15.900

3.0

10.600

3.0

10.600

3.0

15.900

3.0

15.900

3.0

TITITIiKKIKIK

>ioi> vix>ivi>|v

High Ch, 5320MHz

10.640

3.0

10.640

3.0

15.960

3.0

15.960

3.0

10.640

3.0

10.640

3.0

15.960

3.0

15.960

3.0

TITITITKIKIKIK

>ioi>ui>ioi>iv

Rev. 4.1.2.7
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 15U21850-E34V3
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 07, 2015

9.2.6. TX ABOVE 1 GHz 802.11n HT40 MODE

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
i Agllent 12.0403 Jul 13, 2012

IN THE 5.3 GHz BAND

R T |PeakSearch |

#Feak

Mkr1 5.350 55 GHz
Ref 110 dBpv #Atten 0 dB 68.34 dBpv Mext Peak

‘ Next Pk Right

‘ Mext Pk Left

‘ Min Search

‘ Pk-Pk Search

‘ Mir @ CF

Start 5.350 00 GHz Stop 5.460 00 GHz ‘ M‘fg@
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (1001 pts)

HIGH CHANNEL RESTRICTED, AVERAGE, HORIZ

- Agilent 12:03:26 Jul 13, 2012

R T |PeakSearch |

#Feak
Log

Mkr1 5.350 00 GHz
Ref 110 dBpY #Atten 0 dB 53.37 dBpv' MNext Peak

10
dB/

Offst
15.3

‘ Next Pk Right

dB
DI

‘ Mext Pk Left

54.0
dBv

#P Ay

‘ Min Search

21 M2
23 FC

=)

‘ Pk-Pk Search

FTun
Swip

‘ Mir @ CF

Start 5.350 00 GHz Stop 5.460 00 GHz ‘ M‘fg@
#Res BW 1 MHz #WVBW 10 Hz Sweep 8.577 s (1001 pts)
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REPORT NO: 15U21850-E34V3
FCC ID: BCGA1432, BCGA1454, BCG

A1455

DATE: DECEMBER 07, 2015

HIGH CHANNEL RESTRICTED, PEAK, VERT

@ Agilent 12:04:42 Jul 13,2012 R T | PeakSearch
Mkr1 5.330 11 GHz

Ref 110 dBpv #Atten 0 dB 67.86 dBpv Next Peak

#Peak

Loy

10 )

dB/ Mext Pk Right

Offst

15.3

dB Mext Pk Left

DI

740

4B Min Search

in Searc

7P Ay

o o adlig i oy

33 FC Pk-Pk Search

#(f

FTun Mk @ CF

Swp

Start 5.350 00 GHz Stop 5.460 00 GHz ‘ 1“’1?59

#Res BW 1 MHz #WVBW 3 MHz Sweep 1 ms (1001 pts)

HIGH CHANNEL RESTRICTED, AVERAGE, VERT

- Agilent 12:05:20 Jul 13, 2012

R T

Peak Search

Ref 110 dBpY #Atten 0 dB

Mkr1 5.350 00 GHz
45.42 dBpv

#Peak

‘ MNext Peak
‘ Mext Pk Right
‘ MNext Pl Left
‘ Min Search

FTun
Swp

Start 5.350 00 GHz
#Hes BW 1 MHz

#VBW 10 Hz

Stop 5.460 00 GHz
Sweep 8.577 s (1001 pts)

‘ Pk-Pk Search

‘ Wkr © CF
hlare
10f2

Page 134 of 199

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

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

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



REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Test Engr: Chin Pang

Date: 08/13/12

Project #: 12014526

Company: Apple

Test Target: FCC 15407

Mode Oper: HT40, 5. 3GHz, TX { Worst Case)

f Measurement Frequency Amp  Preamp Gain Average Field Strength Limt

Dist  Dhstance to Antenna D Corr Distance Corract to 3 meters Paak Field Strength Lumt
Analyzar Reading Avs Average Field Strength (@ 3 m Margin ws. Average Limit

AF Antenna Factor Peak  Calevlated Peak Fisld Btrength Margin ws. Peak Limit

CL Cabls Loss HPF  High Pass Filter

f Dist | Read Amp ;D Corr; Flir Margin; Ant. Pol.
GHz (m) : dBuV dB dB dB VH
Low Ch, S1T0AMHz
15,810 3.0 3.6 0.0 0.0
15,810 3.0 22, 0.0 0.0
15,810 3.0 M0 0.0 0.0
15,810 3.0 11,

==

High Ch, £310
10,620
10,620
15,230
15,930
10,620
10,620
15,930
15,930

== = e ]

Eev. 4.1.2.7
Note: No other emissions were detected above the svstem noise floor.
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REPORT NO: 15U21850-E34V3

FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 07, 2015

9.2.7. TX ABOVE 1 GHz 802.11a MODE IN THE 5.6 GHz BAND

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ
R T [ Display |

- Agilent 12:25:01 Jul 13, 2012

Ref 110 dBpY #Atten 0 dB

Mkr1 5.469 0 GHz

#Feak

On

67.90 dByv ‘ Full Screen

Display Line
£3.20 dEpv

= I

Lirmits

51 M2
53 FS

isijiH
FTun

Swp

Start 5.350 0 GHz
#Res BW 1 MHz

#YBW 3 MHz

Stop 5.470 0 GHz
Sweep 1 ms (601 pts)

Active Fctn
Position Y

‘ Title
‘Preferences H

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

- Agilent 12:28:03 Jul 13, 2012

R T |PeakSearch |

Ref 110 dBpY #Atten 0 dB

Mkr1 5.460 00 GHz

#Feak

49.72 dByv ‘ MNext Peak
‘ MNext Pk Right
‘ MNext Pk Left
1‘ Min Search

Start 5.350 00 GHz
#Res BW 1 MHz

#YBW 10 Hz

Stop 5.460 00 GHz
Sweep 8.577 s (601 pts)

‘ Pk-Pk Search

‘ Wkr © CF

g MWore
10f2
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REPORT NO: 15U21850-E34V3
FCC ID: BCGA1432, BCGA1454, BCG

A1455

DATE: DECEMBER 07, 2015

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT

e Agilent 12:16:36 Jul 13, 2012 F T | PeakSearch

Mkr1 5.469 8 GHz
Ref 110 dBpY #Atten 0 dB 66.16 dByY' Mext Pealk
#Peak
Loy
10 )
dB/ Mext Pk Right
Offst
15.9
dB MNext Pk Left

| 1]

. ‘ Min Search
S1 w2
S3 FC Fl-Fk Search
i)
FTun Wkr © CF
Swp
Start 5.350 0 GHz Stop 5.470 0 GHz ‘ 1[\113?58
#Res BW 1 MHz #WVBW 3 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, VERT

- Agilent 12:17:02 Jul 13, 2012

R T

| Peak Search |

Ref 110 dBpY #Atten 0 dB

Mkr1 5.460 00 GHz
49.32 dBpv

#Peak

‘ Min Search

‘ Mext Pealk
‘ Mext Pk Right
‘ Mext Pl Left

FTun
Swp

Start 5.350 00 GHz
#Hes BW 1 MHz

#VBW 10 Hz

Stop 5.460 00 GHz
Sweep 8.577 s (601 pts)

g hlare
10f2

‘ Pk-Pk Search
‘ Wkr © CF
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REPORT NO: 15U21850-E34V3
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 07, 2015

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

e Agilent 13:32:55 Jul 13, 2012 R T

Peak Search

Mkr1 5.726 67 GHz

Ref 17.97 dBm #Atten 0 dB 2767 dBm

#Peak
Log

10
dB/

Offst
28

dB
DI

27.0
dBm

#PAvg

‘ MNext Peak
‘ MNext Pk Right
‘ MNext Pk Left
‘ Min Search

M1 S2
53 FS

if):

‘ Pk-Pk Search

FTun
Swp

Start 5.725 00 GHz
#Res BW 1 MHz

Stop 5.825 00 GHz

#VBW 3 MHz Sweep 1 ms (601 pts)

‘ Wikr © CF
hlore
1of2

HIGH CHANNEL BANDEDGE, PEAK, VERT
i Agilent 13.33:48 Jul 13, 2012

R T

Peak Search

Mkr1 5.725 33 GHz

Ref 17.97 dBm #Atten 0 dB -32.47 dBm

#Peak
Log

10
dB/

Offst
28

dB
DI

27.0
dBm

#PAvg

‘ MNext Peak
‘ MNext Pk Right
‘ MNext Pk Left
‘ Min Search

M1 82
53 FC

if):

FTun

Swp

Start 5.725 00 GHz
#Res BW 1 MHz

Stop 5.825 00 GHz
Sweep 1 ms (601 pts)

#VBW 3 MHz

Pk-Pk Search

‘ Wik © CF
Wore
1of2
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement

Compliance Certification Services, Fremont Sm Chamber

Test Engr: Chino Pang

Date: 08/13/12

Project #: 12014526

Company: Apple

Test Target: FCC 15407

Mode Oper: a mode, 5.6GCHz, TX { Worst Case)

f Measurement Frequency Amp  Preamp Gain Avearage Field Strength Limit

Dist  Distance to Antenna D Corr Distance Corract to 3 meters Paalk Field Strength Limit
Analyzar Reading Avs Average Field Strength (@ 3 m Margin vs. Average Limit

AF Antenna Factor Peak  Calevlated Pzak Fisld Btrength Margin vs. Peak Limit

CL Cabls Loss HPF  High Pass Filter

f Dist | Read Amp ;D Corr; Flir Margin; Ant. Pol.
GHz (m) : dBuV dB dB VH
Low Ch, 5500MHz
11.000 3.0 33.0 -38.6 0.0 0.0 3
11.000 3.0 21.0 5. 0.0 0.0 . 1
11.000 . 333 . 0.0 0.0 H
11.000 5. H

Mid Ch,
11,160
11160
11.160
11,160

High Ch, 700MHz
11.400 3.0
11.400 3.0
11,400 3.0
11.400 3.0

Rev. 4.1.2.7
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

9.2.8. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.6 GHz BAND

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ
s Agilent 140123 Jul 13, 2012 R T [PeakSearch |

Mkr1 5.469 4 GHz

Ref 110 dBpv #htten 0 dB 66.03 dBy Mext Pagk
#Feak

Next Pk Right

Mext Pk Left

Min Search

51 M2
S3 FC Pk-Pk Search

isijiH
FTun Mir @ CF
Swp

MWore
1 0f2

Start 5.350 0 GHz Stop 5.470 0 GHz
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
s Agllent 141653 Jul 13, 2012 R T [PeakSearch |

Mkr1 5.460 00 GHz

Ref 110 dBp #Atten 0 dB 43.84 dByv Newt Peak
#Feak
‘ Mext Pk Right
‘ MNext Pk Left
‘ Min Search

‘ Fl-Fk Search
‘ tllr © CF
Start 5.350 00 GHz " Stop 5.460 00 GHz ‘ M‘fg@
#Res BW 1 MHz #WBW 10 Hz Sweep 8.577 s (601 pts)
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REPORT NO: 15U21850-E34V3
FCC ID: BCGA1432, BCGA1454, BCG

A1455

DATE: DECEMBER 07, 2015

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT

@ Agilent 14:22:24 Jul 13,2012 R T | PeakSearch
Mkr1 5.464 8 GHz
Ref 110 dBpY #Atten 0 dB 56.15 dByYv' MNext Peak
#Peak
Loy
10 )
dB/ Mext Pk Right
Offst
15.9
dB MNext Pk Left
!

" Iiin Search
P Avy ¢
S1 M2
S3 FC Pk-Pk Search
i)
FTun Mhkr @ CF
Swp
Start 5.350 0 GHz Stop 5.470 0 GHz ‘ More
#Res BW 1 MHz #WVBW 3 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, VERT

- Agilent 14:25:117 Jul 13, 2012

R T

| Peak Search |

Ref 110 dBpY #Atten 0 dB

Mkr1 5.460 00 GHz
42.89 dBpv

#Peak

‘ MNext Peak
‘ Mext Pk Right
‘ MNext Pl Left
‘ Min Search

‘ Pk-Pk Search

FTun
Swp

Start 5.350 00 GHz
#Hes BW 1 MHz

#VBW 10 Hz

Stop 5.460 00 GHz
Sweep 8.577 s (601 pts)

‘ Wkr © CF
hlare
10f2
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REPORT NO: 15U21850-E34V3
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 07, 2015

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

e Agilent 13:57:08 Jul 13, 2012 R T

Peak Search

Mkr1 5.726 17 GHz

Ref 18 dBm #Atten 0 dB 27.78 dBm

#Peak
Log

‘ Mext Peak

10
dB/

Offst
28

‘ Next Pk Right

dB
DI

‘ Mext Pk Left

27.0
dBm

#PAvg

‘ Min Search

51 M2
53 FS

if):

‘ Pk-Pk Search

FTun
Swp

‘ Mikr @ CF

Start 5.725 00 GHz
#Res BW 1 MHz

Stop 5.825 00 GHz

#VBW 3 MHz Sweep 1 ms (601 pts)

hlore
1of2

HIGH CHANNEL BANDEDGE, PEAK, VERT

e Agilent 13:50:49 Jul 13, 2012 R T

Peak Search

Mkr1 5.727 83 GHz

Ref 18 dBm #Atten 0 dB -32.91 dBm

#Peak
Log

‘ Mext Peak

10
dB/

Offst
28

‘ Next Pk Right

dB
DI

‘ Mext Pk Left

27.0
dBm

#PAvg

‘ Min Search

51 M2
53 FC

Pk-Pk Search

if):

FTun

Swp

‘ Mikr @ CF

Start 5.725 00 GHz
#Res BW 1 MHz

Stop 5.825 00 GHz
Sweep 1 ms (601 pts)

#VBW 3 MHz

Wore
1of2
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455
HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Test Engr: Chino Pang

Date: 08/13/12

Project #: 12014526

Company: Apple

Test Target: FCC 15407

Mode Oper: HT20) mode, 5.6CHz, TX { Worst Case)

f Measurament Frequency Amp  Preamp Gain Averags Field Strensgth Limit

Dist  Distance to Antenna D Corr Distance Corract to 3 meters Paalk Field Strength Limit
Analyzar Reading Avs Average Field Strength (@ 3 m Margin vs. Average Limit

AF Antenna Factor Peak  Calevlated Pzak Fisld Btrength Margin vs. Peak Limit

CL Cabls Loss HPF  High Pass Filter

f Dist | Read Amp ;D Corr; Flir Margin; Ant. Pol.
GHz (m) : dBuV dB dB dB VH
Low Ch, 5500MHz
11.000 3.0 319 -38.6 0.0 0.0 3
11.000 3.0 21.0 5. 0.0 0.0 1
11.000 . 334 &, 0.0 0.0 H
11.000 . 21.0 -35, H

Mid Ch,
11,160
11160
11.160
11,160

High Ch, 700MHz
11,400 3.0
11.400 3.0
11.400 3.0
11.400 3.0

Rev. 4.1.2.7
Note: No other emissions were detected above the svstem noise floor.
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

9.2.9. TX ABOVE 1 GHz 802.11n HT40 MODE IN THE 5.6 GHz BAND

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ
s Agllent 14:42.07 Jul 13, 2012 R T [PeakSearch |

Mkr1 5.469 2 GHz
Ref 110 dBpv #Atten 0 dB 67.23 dBpv Mext Paak
#FPeak
‘ Mext Pl Right
‘ MNext Pk Left
L

‘ Min Search

o1 vl i
S3 FC Fl-Fk Search
isijiH

FTun tllr @ CF
Swp

Start 5.350 0 GHz Stop 5.470 0 GHz ‘ 1Nl?5e
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
s Agllent 14:43:18 Jul 13, 2012 R T [PeakSearch |

Mkr1 5.460 00 GHz

Ref 110 dBp #Atten 0 dB 44.84 dBpv Mext Peak
#Feak
‘ Mext Pk Right
‘ MNext Pk Left

‘ Min Search
1

Fl-Fk Search
‘ tllr © CF
Start 5.350 00 GHz Stop 5.460 00 GHz ‘ 1Nl?5e
#Res BW 1 MHz #WBW 10 Hz Sweep 8.577 s (601 pts)
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REPORT NO: 15U21850-E34V3

FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 07, 2015

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT

@ Agilent 14:36:34 Jul 13,2012 R T | PeakSearch
Mkr1 5.469 & GHz

Ref 110 dBpv #htten 0 dB 67.21 dBy Mewt Pealk

#Peak

Loy

10 )

dB/ Mext Pk Right

Offst

15.9

dB Mext Pk Left

4P Avg ‘ Min Search

ot - o hadbeite bl [h g L

S$3 FS Pk-Pk Search

i)

FTun Wkr © CF

Swp

Start 5.350 0 GHz Stop 5.470 0 GHz ‘ 1“’1?59

#Res BW 1 MHz #WVBW 3 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, VERT

- Agilent 14:34:29 Jul 13, 2012

R T

Peak Search

Ref 110 dBpY #Atten 0 dB

Mkr1 5.460 00 GHz
45.80 dBpv

#Peak

‘ Min Search

‘ Mext Pealk
‘ Mext Pk Right
‘ Mext Pl Left

FTun
Swp

Start 5.350 00 GHz
#Res BW 1 MHz

#VBW 10 Hz

Stop 5.460 00 GHz
Sweep 8.577 s (601 pts)

‘ Pk-Pk Search

‘ Wkr © CF
hlare
10f2

Page 145 of 199

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

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

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



REPORT NO: 15U21850-E34V3
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 07, 2015

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

e Agilent 14:57:21 Jul 13, 2012 R T

Peak Search

Mkr1 5.725 50 GHz

Ref 17.92 dBm #Atten 0 dB -28.27 dBm

#Peak
Log

10
dB/

Offst
27.9

dB
DI

27.0
dBm

#PAvg

M1 S2
53 FS

if):

‘ Pk-Pk Search

FTun
Swp

Start 5.725 00 GHz
#Res BW 1 MHz

Stop 5.825 00 GHz

#VBW 3 MHz Sweep 1 ms (601 pts)

‘ MNext Peak
‘ MNext Pk Right
‘ MNext Pk Left
‘ Min Search

‘ Wikr © CF
hlore
1of2

HIGH CHANNEL BANDEDGE, PEAK, VERT
i Agilent 150432 Jul 13, 2012

R T

Peak Search

Mkr1 5.726 17 GHz

Ref 17.92 dBm #Atten 0 dB 40.11 dBm

#Peak
Log

10
dB/

Offst
27.9

dB
DI

27.0
dBm

#P A
9 O

‘ MNext Peak
‘ MNext Pk Right
‘ MNext Pk Left
‘ Min Search

51 M2
53 FC

if):

FTun

Swp

Start 5.725 00 GHz
#Res BW 1 MHz

Stop 5.825 00 GHz
Sweep 1 ms (601 pts)

#VBW 3 MHz

Pk-Pk Search

‘ Wik © CF
Wore
1of2
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Test Engr: Chino Pang

Date: 08/13/12

Project #: 12014526

Company: Apple

Test Target: FCC 15407

Mode Oper: HT40, 5.6GHz, TX { Worst Case)

f Measurement Frequency Amp  Preamp Gain Avearage Field Strength Limit

Dist  Distance to Antenna D Corr Distance Corract to 3 meters Paalk Field Strength Limit
Analyzar Reading Avs Average Field Strength (@ 3 m Margin vs. Average Limit

AF Antenna Factor Peak  Calevlated Pzak Fisld Btrength Margin vs. Peak Limit

CL Cabls Loss HPF  High Pass Filter

f Dist | Read Amp ;D Corr; Flir Margin; Ant. Pol.
GHz (m) : dBuV dB dB VH
Low Ch, 5510MHz
11.020 3.0 314 -38.6 0.0 0.0 3
11.020 3.0 20.8 5. 0.0 0.0 1
11.020 3.0 0 . 0.0 0.0 H
11.020 3.0 20.8 5. H

Mid Ch, 5550MH=
11,100 3.0
11100 3.0
11.100 3.0
11,100 3.0

High Ch, $670MHz
11,340 3.0
11,340 3.0
11,340 3.0
11,340 3.0

Rev. 4.1.2.7
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 15U21850-E34V3
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 07, 2015

9.2.10. 2.4 GHz and 5GHz band Colocation

BANDEDGE (CHANNEL 36 and Bluetooth High CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

e Agilent 14:12:55 Aug 14, 2012 R T

| Peak Search |

Mkr1 5.149 25 GHz

Ref 110 dBpY #Atten 0 dB 59.30 dBpv

ianie]

‘ Mext Pealk

‘ Next Pk Right

‘ Mext Pk Left

‘ Min Search

‘ Pk-Pk Search

‘ Mir @ CF

Start 5.000 00 GHz
#Res BW 1 MHz

Stop 5.150 00 GHz
Sweep 1 ms (601 pts)

#YBW 3 MHz

MWore
1 0f2

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
# Agilent 14:12:15 Aug 14, 2012 R T

| Peak Search |

Mkr1 5.150 00 GHz

Ref 110 dBpY #Atten 0 dB 49.24 dBpv

ianie]

‘ Mext Pealk

‘ Next Pk Right

‘ Mext Pk Left

‘ Min Search

‘ Pk-Pk Search

‘ Mir @ CF

Start 5.000 00 GHz
#Res BW 1 MHz

Stop 5.150 00 GHz

#WBW 10 Hz Sweep 36.99 s (601 pts)

MWore
1 0f2
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

LOW CHANNEL RESTRICTED, PEAK, VERT
W Agllent 14:07:09 Aug 14, 2012 R T | PeakSearch

Mkr1 5.100 50 GHz
Ref 110 dBpv #Atten 0 dB 50.37 dBp MNext Peak
#ig
Log
10 )
dB/ Mext Pk Right
Offst
149
dB Mext Pk Left
DI
‘ Min Search
51 M2
23 FC Pk-Pk Search
#(f):
FTun Wikr © CF
Swep
Start 5.000 00 GHz Stop 5.150 00 GHz ‘ m%e
#Res BAW 1 MHz #WVBW 3 MHz Sweep 1 ms (601 pts)

te

LOW CHANNEL RESTRICTED, AVERAGE, VERT
- Agilent 14:08:09 Aug 14, 2012 R T Peak Search

Mkr1 5.130 00 GHz

Ref 110 dBpv #Atten 0 dB 42.75 dBpv Next Peak
s
‘ Next Pk Right
‘ MNext Pk Left
‘ Min Search
1

Fl-Fk Search

Mk @ CF

Swp
Start 5.000 00 GHz . Stop 5.150 00 GHz ‘ 1“’1?59
#Res BW 1 MHz #WBW 10 Hz Sweep 36.99 s (601 pts)
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Test Engr: Chin pang

Date: 08/14/12

Project #: 12U14526

Company: Apple

Test Target: FCC 15.407

Mode Oper: Co-location, 5GHz and BT TX.

Measurement Frequency Amp  Preamp Gain Average Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters Peak Field Strength Limit
Analyzer Reading Avg Average Field Strength @ 3 m Margin vs. Average Limit
AF Antenna Factor Peak  Calculated Peak Field Strength Margin vs. Peak Limit
CL Cable Loss HPF  High Pass Filter

f Dist { Read Amp {D Corrj Fltr { Corr. Margin{ Ant. Pol.
GHz (m) i dBuV dB dB dB dBuV/m dB V/H

Low Ch, 5180MHz
10.360 3.0 34.9 . 0.0 0.0 | 46.8 -27.2
10.360 3.0 22.4 0.0 0.0 i 343 -19.7
15.540 3.0 355 0.0 0.0 { 53.0 -21.0
15.540 3.0 22.3 0.0 0.0 i 39.7 -14.3
10.360 3.0 35.3 . . . 0.0 0.0 { 471 -26.9
10.360 3.0 22.4 . 0.0 0.0 | 343 -19.7
15.540 3.0 35.2 0.0 0.0 i 52.7 -21.3
15.540 3.0 22.3 0.0 0.0 | 39.8 -14.2

TITITiIKIKIKIK
>i0i>ioi>ivi>iv

BT High ch, 2480MHz

4.960 3.0 55.6
4.960 3.0 40.2
7.440 3.0 50.4
7.440 3.0 36.1
9.920 3.0 35.9
9.920 3.0 23.1
4.960 3.0 48.5
4.960 3.0 36.4
7.440 3.0 413
7.440 3.0 30.1

< KKKIZTiITiTiT|IT|T
>i{0i{> 0i{>{oi>iv>iT

Rev. 4.1.2.7
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

9.3. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT
UL Fremont, 5m Chamker A 14 Aug 2812 12:14.57

L

%Radiated Emissions

{|Project Noit1Z2U14526

8o B 1CIient Nome: Apple

Mode! / Device:C15, CWLAN 5GHz)
Config / Other EUT ond AC Adapter

70 : - ‘ ‘ b ‘,Teat By Chin Pang

B4

1%

44

34

dBul/m Horizontal

TOE
Frequemncy [MH=]

Renge [HHz] Det  RBUCHz] VBWCHz]  Sweep Lakel Renge [HHz] Det  RBUCHz] UBWCHz]  Sweep Labe
| ;381 Baa PK 120k I Auto/Coupled  Horizontal

ile: FullScan-JdMHz-16Hz 55eq 4m Ht H-U 3m.TST

Page 151 of 199

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701H
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455
SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, VERTICAL)

VERTICAL PLOT

UL Fremont, 5m Chamber A 14 Aug 2812 114,57

g0
([Rodioted Emissions

Project Mo 12014526

=12 o Client Nome: Apple

Model / Device:C15, CWLAN 5GHz)
Config / Other:EUT ond AC Adopter
7R - i : : R S : Test By:Chin Pang

64

s

44

34

dBull/m VUertical

Frequemncy [MH=]

Ronga [MHz] Det RBUCHz] UBWCHz]  Sweep Lokal Renge [HHz] Det  RBUCHz] UBWCHz]  Sweep Laba
| :38-1 B8a PK 128k IM futo/Coupled  Horizontal

tle: FullScon-J8MHz-16Hz 55eq 4m Ht H-U 3m TST
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

HORIZONTAL AND VERTICAL DATA
Project No:12U14526

Client Name:Apple

Model / Device:C15, (WLAN 5GHz)

Config / Other:EUT and AC Adapter

Test By:Chin Pang

Horizontal 30 - 1000MHz

25MHz-1GHz

ChmbrA T243 Sunol CFR 47 Part 15B

Frequency |Reading |Detector |Amplified.TX (dB) |Bilog.TXT (dB) 3m Margin (Polarity
55.006 35.91 PK -27.3 7.1 40 -24.29 Horz
93.3873 40.68 PK -27 8.4 -21.42 Horz
111.221 38.86 PK -26.7 12.9 -18.44 Horz

Vertical 30 - 1000MHz

25MHz-1GHz

ChmbrA T243 Sunol CFR 47 Part 15B

Frequency |Reading |Detector |[Amplified.TX (dB) |Bilog.TXT (dB) 3m Polarity
52.6799 40.15 PK -27.3 7.4 40 Vert
70.9013 39.37 PK -27.1 8.1 40 Vert
87.1843 42.43 PK -27 7.4 40 Vert
198.8389 35.85 PK -26.2 12.2 Vert
40.6615 34.51 PK -27.3 13.5 40 Vert
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak | Average
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 C63.4.

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.
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

RESULTS

6 WORST EMISSIONS

Project N0:12U14526

Client Name:Apple
Model/Device:5GHz (Worst Case)
Test Volt/Freq:115VAC 60Hz

Test By:Chin Pang

Line-L1.15 - 30MHz
Frequency Reading Detector T24I|LL1.LC Cables dBuV CISPR 22B Margin  CISPR 22B Margin

0.168 47.28 PK 0.1 0 47.38 65.1 -17.72 - -
0.168 24.53 Av 0.1 0 24.63 - - 55.1 -30.47
0.2445 44.34 PK 0.1 0 44.44 61.9 -17.46 - -
0.2445 21.81 Av 0.1 0 21.91 - - 51.9 -29.99
0.33 41.21 PK 0.1 0 41.31 59.5 -18.19 - -
0.33 19.79 Av 0.1 0 19.89 - - 49.5 -29.61

Line-L2 .15 - 30MHz
Frequency Reading Detector T24ILL1.LC Cables dBuV CISPR 22B Margin  CISPR 22B Margin

0.168 47.94 PK 0.1 0 48.04 65.1 -17.06 - -
0.168 25.97 Av 0.1 0 26.07 - - 55.1 -29.03
0.2445 45.18 PK 0.1 0 45.28 61.9 -16.62 - -
0.2445 22.76 Av 0.1 0 22.86 - - 51.9 -29.04
0.33 41.78 PK 0.1 0 41.88 59.5 -17.62 - -
0.33 20.89 Av 0.1 0 20.99 - - 49.5 -28.51
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REPORT NO: 15U21850-E34V3
FCC ID: BCGA1432, BCGA1454, BCGA1455
LINE 1 RESULTS

DATE: DECEMBER 07, 2015

UL Fremont, CA CE Rcom 8 Aug ZB1Z2 142717

Conducted RFI Voltage

Project Noi 12U14526

Client Name ﬁpp\e

Made | /Device:5GHz (Worst Casel
Test Uolt/Freq: 115UAC GAH=z
Test. Bgichih Pang

dBul Lirne-L1

13

‘1.
Frequerncy [MH=]

Renge [HHz] Det RBUCHzI UBWCHz]  Sueep Lakel
[+ 15-38 PK/A 9k nfa Ae/d.5kHz Line-Lt

Ronge [HHz] Det  REWCHz] UBWCHz]  Sweep Label
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

LINE 2 RESULTS

UL Fremont, CA CE Rcom 8 Aug ZB1Z2 142717

Conducted RFI Voltage

Project No:lzU14526

Client Name ﬁpp\e

Made | /Device:5GHz (Worst Casel
Test Uolt/Freq: 115UAC GAH=z
Test. Bgichih Pang

dBul) Lirne-L?2

‘1.
Frequerncy [MH=]

Renge [HHz] Det RBUCHzI UBWCHz]  Sueep Lakel Ronge [HHz] Det  REWCHz] UBWCHz]  Sweep
[+ 15-38 PK/A 9k nfa Ae/d.5kHz Line-Lt

tle: CF {58K-3d@MHz CISPR 11-22 Closs A & B Step Rowr . TST#nob sowveds
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REPORT NO: 15U21850-E34V3
FCC ID: BCGA1432, BCGA1454, BCGA1455

11. DYNAMIC FREQUENCY SELECTION
11.1. OVERVIEW

DATE: DECEMBER 07, 2015

11.1.1. LIMITS

ECC

§15.407 (h) and FCC 06-96 APPENDIX “COMPLIANCE MEASUREMENT PROCEDURES
FOR UNLICENSED-NATIONAL INFORMATION INFRASTRUCTURE DEVCIES OPERATING

IN THE 5250-5350 MHz AND 5470-5725 MHz BANDS INCORPORATING DYNAMIC
FREQUENCY SELECTION”.
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REPORT NO: 15U21850-E34V3
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 07, 2015

Table 1: Applicability of DFS requirements prior to use of a channel

Requirement

Operational Mode

Master Client (without Client (with
radar detection) radar detection)
Non-Occupancy Period Yes Not required Yes
DFS Detection Threshold Yes Not required Yes
Channel Availability Check Time | Yes Not required Not required
Uniform Spreading Yes Not required Not required

Table 2: Applicability of DFS requirements during normal operation

Requirement Operational Mode
Master Client Client
(without DFS) (with DFS)
DFS Detection Threshold Yes Not required Yes
Channel Closing Transmission Time Yes Yes Yes
Channel Move Time Yes Yes Yes

Table 3: Interference Threshold values, Master or Client incorporating In-Service

Monitoring

Maximum Transmit Power Value
(see note)

= 200 milliwatt -64 dBm

< 200 milliwatt -62 dBm

Note 1: This is the level at the input of the receiver assuming a 0 dBi receive antenna

Note 2: Throughout these test procedures an additional 1 dB has been added to the amplitude
of the test transmission waveforms to account for variations in measurement equipment. This
will ensure that the test signal is at or above the detection threshold level to trigger a DFS

response.
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

Table 4: DFS Response requirement values

Parameter Value

Non-occupancy period 30 minutes

Channel Availability Check Time 60 seconds

Channel Move Time 10 seconds

Channel Closing Transmission Time 200 milliseconds +
approx. 60 milliseconds
over remaining 10 second
period

The instant that the Channel Move Time and the Channel Closing Transmission Time begins is
as follows:

For the Short pulse radar Test Signals this instant is the end of the Burst.

For the Frequency Hopping radar Test Signal, this instant is the end of the last radar burst
generated.

For the Long Pulse radar Test Signal this instant is the end of the 12 second period defining the
radar transmission.

The Channel Closing Transmission Time is comprised of 200 milliseconds starting at the
beginning of the Channel Move Time plus any additional intermittent control signals required to
facilitate channel changes (an aggregate of approximately 60 milliseconds) during the
remainder of the 10 second period. The aggregate duration of control signals will not count quiet
periods in between transmissions.

Table 5 — Short Pulse Radar Test Waveforms

Radar Pulse Width PRI Pulses Minimum Minimum
Type (Microseconds) | (Microseconds) Percentage of | Trials
Successful
Detection
1 1 1428 18 60% 30
2 1-5 150-230 23-29 60% 30
3 6-10 200-500 16-18 60% 30
4 11-20 200-500 12-16 60% 30
Aggregate (Radar Types 1-4) 80% 120
Table 6 — Long Pulse Radar Test Signal
Radar Bursts | Pulses | Pulse Chirp PRI Minimum Minimum
Waveform per Width Width (usec) Percentage Trials
Burst (usec) | (MHz) of Successful
Detection
5 8-20 1-3 50-100 | 5-20 1000- 80% 30
2000
Table 7 — Frequency Hopping Radar Test Signal
Radar Pulse | PRI Burst | Pulses | Hopping Minimum Minimum
Waveform | Width | (usec) | Length | per Rate Percentage of Trials
(usec) (ms) Hop (kH2) Successful
Detection
6 1 333 300 9 .333 70% 30

Page 160 of 199

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701H
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 15U21850-E34V3
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 07, 2015

11.1.2. TEST AND MEASUREMENT SYSTEM

RADIATED METHOD SYSTEM BLOCK DIAGRAM

Burst Generator 10 MHz

Frequency

Signal Generator Reference Spectrum Analyzer

RF OUT
Common

Signal Generator

RF IN
Common

Combiner/Divider

Spectrum Analyzer
Combiner/Divider

Port 1

Port 2 | |
4| Step Attenuator |— Port 1 Port 2

Isolator Isolator

—> [ |—>

—| Step Attenuator

Monitoring
Antenna

Radar
Antenna

3 meters

EUT
Antenna
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

SYSTEM OVERVIEW

The short pulse and long pulse signal generating system utilizes the NTIA software. The Vector
Signal Generator has been validated by the NTIA. The hopping signal generating system
utilizes the CCS simulated hopping method and system, which has been validated by the DoD,
FCC and NTIA. The software selects waveform parameters from within the bounds of the signal
type on a random basis using uniform distribution.

The short pulse types 2, 3 and 4, and the long pulse type 5 parameters are randomized at run-
time.

The hopping type 6 pulse parameters are fixed while the hopping sequence is based on the
August 2005 NTIA Hopping Frequency List. The initial starting point randomized at run-time and
each subsequent starting point is incremented by 475. Each frequency in the 100-length
segment is compared to the boundaries of the EUT Detection Bandwidth and the software
creates a hopping burst pattern in accordance with Section 7.4.1.3 Method #2 Simulated
Frequency Hopping Radar Waveform Generating Subsystem of FCC 06-96 APPENDIX. The
frequency of the signal generator is incremented in 1 MHz steps from F_ to Fy for each
successive trial. This incremental sequence is repeated as required to generate a minimum of
30 total trials and to maintain a uniform frequency distribution over the entire Detection
Bandwidth.

The signal monitoring equipment consists of a spectrum analyzer. The aggregate ON time is

calculated by multiplying the number of bins above a threshold during a particular observation
period by the dwell time per bin, with the analyzer set to peak detection and max hold.

SYSTEM CALIBRATION

A 50-ohm load is connected in place of the spectrum analyzer, and the spectrum analyzer is
connected to a horn antenna via a coaxial cable, with the reference level offset set to (horn
antenna gain — coaxial cable loss). The signal generator is set to CW mode. The amplitude of
the signal generator is adjusted to yield a level of .64 dBm as measured on the spectrum
analyzer.

Without changing any of the instrument settings, the spectrum analyzer is reconnected to the
Common port of the Spectrum Analyzer Combiner/Divider. The Reference Level Offset of the
spectrum analyzer is adjusted so that the displayed amplitude of the signal is —64 dBm.

The spectrum analyzer displays the level of the signal generator as received at the antenna
ports of the Master Device. The interference detection threshold may be varied from the
calibrated value of —64 dBm and the spectrum analyzer will still indicate the level as received by
the Master Device.
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

ADJUSTMENT OF DISPLAYED TRAFFIC LEVEL

A link is established between the Master and Slave and the distance between the units is
adjusted as needed to provide a suitable received level at the Master and Slave devices. The
video test file is streamed to generate WLAN traffic. The monitoring antenna is adjusted so that
the WLAN traffic level, as displayed on the spectrum analyzer, is at lower amplitude than the
radar detection threshold.

TEST AND MEASUREMENT EQUIPMENT

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

TEST EQUIPMENT LIST
Description Manufacturer Model | Asset Number Cal Due
Spectrum Analyzer, 26.5 GHz Agilent / HP E4440A C01178 08/15/12
Vector Signal Generator, 20GHz Agilent / HP E8267C C01066 11/17/12
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REPORT NO: 15U21850-E34V3
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 07, 2015

11.1.3.

CLIENT MODE:

SETUP OF EUT

RADIATED METHOD EUT TEST SETUP

Master Device

|
-

Server with
MPEG file

Controller
Computer

Slave

Device
with MPEG Player

and Codec

SUPPORT EQUIPMENT

The following support equipment was utilized for the DFS tests documented in this report:

PERIPHERAL SUPPORT EQUIPMENT LIST

Description Manufacturer Model Serial Number FCC ID
Wireless Access Point Cisco AIR-AP1252AG-A- FTX130390D9 LDK102061
(Master Device) K9

AC Adapter (AP) Delta Electronics EADP-45BB B DTH1049902N DoC

Notebook PC (Server) Apple MacBook Pro A1150 AOU257941 DoC

AC Adapter (Server) Delta Electronics Al1344 MV05104CNAL1A DoC

Notebook PC (Controller) Dell PP18L 10657517725 DoC

AC Adapter (Controller PC) Dell LAB65SNO-00 [CN-ODF263-71615- DoC

6AU-1019
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

AIRPLAY MODE:

RADIATED METHOD EUT TEST SETUP

Peer Slave
Device

Master Device

]

Server with Controller EUT Slave ] _

MPEG file Computer Device Video Display

with MPEG Player
and Codec

SUPPORT EQUIPMENT

The following support equipment was utilized for the DFS tests documented in this report:

PERIPHERAL SUPPORT EQUIPMENT LIST
Description Manufacturer Model Serial Number FCC ID
Wireless Access Point Cisco AIR-AP1252AG-A- FTX130390D9 LDK102061
(Master Device) K9
AC Adapter (AP) Delta Electronics EADP-45BB B DTH1049902N DoC
Notebook PC (Server) Apple MacBook Pro A1150 AOU257941 DoC
AC Adapter (Server) Delta Electronics Al1344 MV05104CNAL1A DoC
Notebook PC (Controller) Dell PP18L 10657517725 DoC
AC Adapter (Controller PC) Dell LAG65SNO-00 CN-ODF263-71615- DoC
6AU-1019
Apple TV (Peer Slave Apple Al1427 CO7GY040F14P BCGA1427
Device)
LCD Monitor Dell Prototype 6279 N/A
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
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11.1.4. DESCRIPTION OF EUT

The EUT operates over the 5250-5350 MHz and 5470-5725 MHz ranges.
The EUT is a Slave Device without Radar Detection.

The highest power level within these bands is 21.6 dBm EIRP in the 5250-5350 MHz band and
21.18 dBm EIRP in the 5470-5725 MHz band.

The only antenna assembly utilized with the EUT has a gain of 4.25 dBi in the 5250-5350 MHz
band and 4.51 dBi in the 5470-5725 MHz band.

The rated output power of the Master unit is > 23dBm (EIRP). Therefore the required
interference threshold level is —64 dBm. After correction for procedural adjustments, the
required radiated threshold at the antenna port is —64 + 1 = -63 dBm.

The calibrated radiated DFS Detection Threshold level is set to —64 dBm. The tested level is
lower than the required level hence it provides margin to the limit.

The EUT uses one transmitter/receiver chain connected to an antenna to perform radiated tests.
In the client mode, WLAN traffic is generated by streaming the video file TestFile.mp2 “6 2
Magic Hours” from the Master to the Slave in full motion video mode using Safari web browser.
In the Client-to-Client Communications mode, WLAN traffic is generated by streaming the video
file TestFile.mp2 “6 72 Magic Hours” from the Master, to the Slave, and mirror to the peer slave
device in full motion video mode using Safari web browser.

TPC is not required since the maximum EIRP is less than 500 mW (27 dBm).

The EUT utilizes the 802.11a/n architecture. Two nominal channel bandwidths of 20 MHz and
40 MHz are implemented in standard client mode. One nominal channel bandwidth of 20 MHz
is implemented in Client-to-Client Communications mode.

The software installed in the EUT is IOS (Build 10A371).

UNIFORM CHANNEL SPREADING

This requirement is not applicable to Slave radio devices.
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OVERVIEW OF MASTER DEVICE WITH RESPECT TO 815.407 (h) REQUIREMENTS

The Master Device is a Cisco Access Point, FCC ID: LDK102061. The minimum antenna gain
for the Master Device is 3.5 dBi..

The rated output power of the Master unit is > 23dBm (EIRP). Therefore the required
interference threshold level is —64 dBm. After correction for procedural adjustments, the
required radiated threshold at the antenna port is —64 + 1 = -63 dBm.

The calibrated radiated DFS Detection Threshold level is set to —64 dBm. The tested level is
lower than the required level hence it provides margin to the limit.

The software installed in the access point is 12.4(25d)JAL.
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11.2. CLIENT MODE RESULTS FOR 20 MHz BANDWIDTH

11.2.1. TEST CHANNEL

All tests were performed at a channel center frequency of 5500 MHz.

11.2.2. RADAR WAVEFORM AND TRAFFIC

RADAR WAVEFORM

SHORT PULSE RADAR TYPE 1 AT MASTER
@ Agllent 13:31:10 Aug 6, 2012 R T |Freg/Channel

Mkr1 8.136 ms

Ref 40 dBm #hAtten 0 dB £4.01 dBm Center Freqg
#Peak 550000000 GHz

Start Freq
550000000 GHz
Stop Freq
550000000 GHz

dBm CF Step
3.00000000 MHz
LgAv Auta Ilan

W1 s2 Fraq Offset
S3 VS 0.00000000 Hz
AA

pif}: .
ETun Signal Track
On Oif

Center 5.500 000 GHz Span 0 Hz ‘
Res BW 3 MHz VBW 3 MHz Sweep 30.4 ms (B001 pts)
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TRAFFIC

SLAVE TRAFFIC

s Agilent 13:19:30 Aug B, 2012 E T |Freg/Channel
Mkl 1.36s

Ref 40 dBm #Atten 0 dB $0.49 dBm Center Freq

#Peak 5.50000000 GHz

Log ————————

10 Start Freq
dB/ 550000000 GHz
Offst
223
B Stop Freq
DI £ 50000000 GHz
£4.0
dBm CF Step
3.00000000 hWHz
LgAv uto

W1 52
S3 F§
AA

Freq Offset
0.00000000 Hz

af): .
FTun Signal Track
On Oiff

Center 5.500 000 GHz Span 0 Hz
Res BW 3 MHz VBW 3 MHz Sweep 16 s (8001 pts)

Copyright 2000-2010 Agilent Technologies
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REPORT NO: 15U21850-E34V3
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DATE: DECEMBER 07, 2015

11.2.3.

RESULTS

OVERLAPPING CHANNEL TESTS

These tests are not applicable.

11.2.4.

MOVE AND CLOSING TIME

REPORTING NOTES

The reference marker is set at the end of last radar pulse.

The delta marker is set at the end of the last WLAN transmission following the radar pulse. This
delta is the channel move time.

The aggregate channel closing transmission time is calculated as follows:

Aggregate Transmission Time =

(Number of analyzer bins showing transmission) * (dwell time per bin)

The observation period over which the FCC aggregate time is calculated begins at (Reference
Marker + 200 msec) and ends no earlier than (Reference Marker + 10 sec).

The observation period over which the IC aggregate time is calculated begins at (Reference
Marker) and ends no earlier than (Reference Marker + 10 sec).

RESULTS
Agency Channel Move Time Limit
(sec) (sec)
FCC/IC 0.010 10
Agency Aggregate Channel Closing Transmission Time Limit
(msec) (msec)
FCC 0.0 60
IC 4.0 260
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MOVE TIME

MOVE TIME

w@h Agilent 13:21:25 AugB, 2012 R T |FregiChannel

A Mkr 10 ms

Ref 40 dBm #Atten 0 dB 20,13 dB Center Freq
#Peak £.50000000 GHz

Start Freq
550000000 GHz

Stop Freqg
550000000 GHz

dBm CF Step
3.00000000 MHz
LgAv At [ET

Center 5.500 000 GHz Span 0 Hz Freq Offset
Res BW 3 MHz VBW 3 MHz Sweep 16 s {8001 pts) 000000000 Hz
hdancar Trace X Pz Amplitude

1R (1 1558 5 -64.21 dBm
14 (1 10 ms 2013 dB

Signal Track
On Off

—

Page 171 of 199
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701H

47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

CHANNEL CLOSING TIME

CLOSING TIME
w@h Agilent 13:29:22 Aug B, 2012 R T |FregiChannel

A MEFT 200 ms
Ref 40 dBm #Atten 0 dB -39.72 dB Center Freq
#Peak £.50000000 GHz
Start Freq
£.50000000 GHz
Stop Freqg
5.50000000 GHz

dBm | CF Step

3.00000000 MHz
LgAv At [ET

W1 s2 Freq Cffset
53 V§ 0.00000000 Hz
AA

p(f): .
FTun Signal Track
On off

Center 5.500 000 GHz Span 0 Hz ‘
Res BW 3 MHz VBW 3 MHz Sweep 600 ms (8001 pts)
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REPORT NO: 15U21850-E34V3

FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 07, 2015

AGGREGATE CHANNEL CLOSING TRANSMISSION TIME

No transmissions are observed during the FCC aggregate monitoring period.

FCC AGGREGATE CLOSING TIME
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

Only intermittent transmissions are observed during the IC aggregate monitoring period.

IC AGGREGATE CLOSING TIME
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

11.3. CLIENT MODE RESULTS FOR 40 MHz BANDWIDTH

11.3.1. TEST CHANNEL

All tests were performed at a channel center frequency of 5510 MHz.

11.3.2. RADAR WAVEFORM AND TRAFFIC

RADAR WAVEFORM

SHORT PULSE RADAR TYPE 1 AT MASTER
@ Agllent 13:31:41 Aug B, 2012 R T |Freg/Channel

Mkr1 15.28 ms

Ref 40 dBm #hAtten 0 dB £4.01 dBm Center Freqg
#Peak 551000000 GHz

Start Freq
551000000 GHz
Stop Freq
551000000 GHz

dBm CF Step
3.00000000 MHz
LgAv Auta Ilan

W1 s2 | Fraq Offset
S3 VS 0.00000000 Hz
AA

pif}: .
ETun Signal Track
On Oif

Center 5.510 000 GHz Span 0 Hz ‘
Res BW 3 MHz VBW 3 MHz Sweep 30.4 ms (B001 pts)
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

TRAFFIC

SLAVE TRAFFIC

s Agilent 142511 Aug B, 2012 E T |Freg/Channel
Mki1 14.52 s

Ref 40 dBm #Atten 0 B 78.92 dBm Center Freq

#Peak £.51000000 GHz

Log ————————

10 _ Start Freq
dB/ 5.51000000 GHz
Offst
223
B Stop Freq
DI ]p 551000000 GHz
£4.0
dBm CF Step
Tl Bl — 1 ||| 3.00000000 MHz
LgAv uto

W1 S2
S3 FS

AA
af): .
FTun Signal Track
On

Freq Offset
0.00000000 Hz

Center 5.510 000 GHz Span 0 Hz
Res BW 3 MHz VBW 3 MHz Sweep 16 s (8001 pts)
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REPORT NO: 15U21850-E34V3
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 07, 2015

11.3.8.

RESULTS

OVERLAPPING CHANNEL TESTS

These tests are not applicable.

11.3.4.

MOVE AND CLOSING TIME

REPORTING NOTES

The reference marker is set at the end of last radar pulse.

The delta marker is set at the end of the last WLAN transmission following the radar pulse. This
delta is the channel move time.

The aggregate channel closing transmission time is calculated as follows:

Aggregate Transmission Time =

(Number of analyzer bins showing transmission) * (dwell time per bin)

The observation period over which the FCC aggregate time is calculated begins at (Reference
Marker + 200 msec) and ends no earlier than (Reference Marker + 10 sec).

The observation period over which the IC aggregate time is calculated begins at (Reference
Marker) and ends no earlier than (Reference Marker + 10 sec).

RESULTS
Agency Channel Move Time Limit
(sec) (sec)
FCC/IC 0.130 10
Agency Aggregate Channel Closing Transmission Time Limit
(msec) (msec)
FCC 0.0 60
IC 2.0 260
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

MOVE TIME

MOVE TIME
@ Agilent 14:22:03 Aug B, 2012 R T |FregiChannel

A MEFT 130 ms

Ref 40 dBm #Atten 0 dB 2667 dB Center Freq
#Peak | £.51000000 GHz

[ Start Freq
£.51000000 GHz

Stop Freqg
551000000 GHz

dBm CF Step
3.00000000 MHz
LgAv At [ET

Center 5.510 000 GHz Span 0 Hz Freq Offset
Res BW 3 MHz VBW 3 MHz Sweep 16 s {8001 pts) 000000000 Hz
hdancar Trace X Pz Amplitude

1R 1 1.466 = -54.00 dBm
14 1 130 ms <2667 dB

Signal Track
On Off

—
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

CHANNEL CLOSING TIME

CLOSING TIME
w@h Agilent 14:32:46 Aug B, 2012 R T |FregiChannel

A MEFT 200 ms
Ref 40 dBm #Atten 0 dB -39.22 dB Center Freq
#Peak £.51000000 GHz
Start Freq
5.51000000 GHz
Stop Freqg
551000000 GHz

dBm CF Step

3.00000000 MHz
LgAv At [ET

W1 s2 Freq Cffset
53 V§ 0.00000000 Hz
AA

p(f): .
FTun Signal Track
On off

Center 5.510 000 GHz Span 0 Hz ‘
Res BW 3 MHz VBW 3 MHz Sweep 600 ms (8001 pts)
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REPORT NO: 15U21850-E34V3

FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 07, 2015

AGGREGATE CHANNEL CLOSING TRANSMISSION TIME

No transmissions are observed during the FCC aggregate monitoring period.

FCC AGGREGATE CLOSING TIME

£
]
o
o
°
=
a
c
<X

5.000000
Time (s)

1.666 F97.34

115.000 f97.34

7.500000 10.000000 12.500000

|Aggregate Time Above Threshold
Between T1 and T2 {ms)

0.00

&
ol

16.000000

Print
Screen

@I
)
=5 >

Exit

1
Q

Page 180 of 199

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

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

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



REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

Only intermittent transmissions are observed during the IC aggregate monitoring period.

IC AGGREGATE CLOSING TIME
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REPORT NO: 15U21850-E34V3
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 07, 2015

11.3.5.

RESULTS

No EUT transmissions were observed on the test channel during the 30-minute observation

time.

NON-OCCUPANCY PERIOD
e Agilent 15:08:09 Aug B, 2012

NON-OCCUPANCY PERIOD

R T

Freg/Channel

Ref 40 dBm

#ZAnen 0 dB

A Mkl 1.8 ks

-35.52 dB

#Feak
Log

10
dB/

Offst
22.3

dB
Dl

£4.0
dBm

LgAv

W1 52
S3 FS

&

AA
of):

FTun

Center 5.510 000 GHz
Res BW 3 MHz

VBW 3 MHz

Span 0 Hz'
Sweep 2 ks {8001 pis)

Center Freq
551000000 GHz
Start Freq
551000000 GHz
Stop Freq
551000000 GHz

CF Step
3.00000000 hHz
Auto hdan|

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

—
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

11.4. CLIENT-TO-CLIENT COMMUNICATIONS MODE RESULTS FOR
20 MHz BANDWIDTH

11.4.1. TEST CHANNEL

All tests were performed at a channel center frequency of 5500 MHz.

11.4.2. RADAR WAVEFORM AND TRAFFIC

RADAR WAVEFORM

SHORT PULSE RADAR TYPE 1 AT MASTER
e Agilent 13:31:10 Aug B, 2012 R T |Fre§f(:hanne| |

Mkr1 8.136 ms

Ref 40 dBm #Atten 0 B £4.01 dBm Center Freq
#Peak £.50000000 GHz
Log

10 Start Freq
dB/ £.50000000 GHz
Offst

22.3

aB Stop Freq
o £.50000000 GHz

£4.0
dBm CF Step

3.00000000 kHz

LgAv Auto Man

W1 s2 Freq Offset
$3 VS 0.00000000 Hz
AA

p(fh: .
FTun Signal Track
On Off

Center 5.500 000 GHz Span 0 Hz ‘
Res BW 3 MHz VBW 3 MHz Sweep 30.4 ms (8001 pts)
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

TRAFFIC

SLAVE TRAFFIC

we Agilent 15:19:38 Aug B, 2012 E T |Freg/Channel
Mki1 9.306 s

Ref 40 dBm #Atten 0 B $1.15 dBm Center Freq

#Peak £.50000000 GHz

Log ————————

10 Start Freq
dB/ £ 50000000 GHz
Offst
223
dB Stop Freq
5 50000000 GHz

DI
640
(IB“] HHHHH HE LR n H HH-HHH CF Step

Tl 3.00000000 hH
LgAv i z

to

W1 S2

S3 FS
AA

af): .

FTun Signal Track

On

Freq Offset
0.00000000 Hz

Center 5.500 000 GHz Span 0 Hz
Res BW 3 MHz VBW 3 MHz Sweep 16 s (8001 pts)
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REPORT NO: 15U21850-E34V3
FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 07, 2015

11.4.3.

RESULTS

OVERLAPPING CHANNEL TESTS

These tests are not applicable.

11.4.4.

MOVE AND CLOSING TIME

REPORTING NOTES

The reference marker is set at the end of last radar pulse.

The delta marker is set at the end of the last WLAN transmission following the radar pulse. This
delta is the channel move time.

The aggregate channel closing transmission time is calculated as follows:

Aggregate Transmission Time =

(Number of analyzer bins showing transmission) * (dwell time per bin)

The observation period over which the FCC aggregate time is calculated begins at (Reference
Marker + 200 msec) and ends no earlier than (Reference Marker + 10 sec).

The observation period over which the IC aggregate time is calculated begins at (Reference
Marker) and ends no earlier than (Reference Marker + 10 sec).

RESULTS
Agency Channel Move Time Limit
(sec) (sec)
FCC/IC 0.184 10
Agency Aggregate Channel Closing Transmission Time Limit
(msec) (msec)
FCC 0.0 60
IC 10.0 260
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

MOVE TIME

MOVE TIME
w@- Agilent 15:58:29 Aug B, 2012 R T |FregiChannel

184 ms

Ref 40 dBm #Atten 0 dB 21.84 dB Center Freq
#Peak | £.50000000 GHz

o2 Start Freq
550000000 GHz

o3
Stop Freqg
Il . E— 550000000 GHz

dBm CF Step
3.00000000 MHz
LgAv At [ET

Center 5.500 000 GHz Span 0 Hz Freq Offset
Res BW 3 MHz VBW 3 MHz Sweep 16 s {8001 pts) 000000000 Hz
hdancar Trace X Pz Amplitude

1R 1 1.602 = <5382 dBm
14 1 184 ms -21.84 dB

Signal Track
On Off

—
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

CHANNEL CLOSING TIME

CLOSING TIME
- Agilent 16:08:09 AugB, 2012 R T |FregiChannel

A MEFT 200 ms
Ref 40 dBm #Atten 0 dB -40.78 dB Center Freq
#Peak £.50000000 GHz
Start Freq
£.50000000 GHz
Stop Freqg
5.50000000 GHz

dBm | ]| I CF Step

3.00000000 MHz
LgAv At [ET

W1 S2 ; Freq Offset
53 V§ 0.00000000 Hz
AA

p(f): .
FTun Signal Track
On off

Center 5.500 000 GHz Span 0 Hz ‘
Res BW 3 MHz VBW 3 MHz Sweep 600 ms (8001 pts)
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REPORT NO: 15U21850-E34V3

FCC ID: BCGA1432, BCGA1454, BCGA1455

DATE: DECEMBER 07, 2015

AGGREGATE CHANNEL CLOSING TRANSMISSION TIME

No transmissions are observed during the FCC aggregate monitoring period.

FCC AGGREGATE CLOSING TIME
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REPORT NO: 15U21850-E34V3 DATE: DECEMBER 07, 2015
FCC ID: BCGA1432, BCGA1454, BCGA1455

Only intermittent transmissions are observed during the IC aggregate monitoring period.

IC AGGREGATE CLOSING TIME
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