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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: QUAD-BAND RADIO WITH WLAN AND BT RADIO
MODEL: A1456, A1532

SERIAL NUMBER: C39KD007FHYY (RF) and C7JKTOURFLTW (DFS)
DATE TESTED: MAY 14 — JUNE 12 (RF) and July 16, 2013 (DFS)

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:
174 } /' .
Ao 2L —
Thu Chan Francisco Guarnero
WISE Operations Manager WISE Technician
UL Verification Services Inc. UL Verification Services Inc.
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2. TEST METHODOLOGY

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

Page 7 of 218

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


http://ts.nist.gov/standards/scopes/2000650.htm

REPORT NO: 15U21850-E21V2 DATE: NOVEMBER 23, 2015
FCC ID: BCG-E2644A

5. EQUIPMENT UNDER TEST
5.1. DESCRIPTION OF EUT

Model A1456/A1532 is a mobile phone with multimedia functions (music, application support,
and video), cellular GSM/GPRS/EGPRS/WCDMA/HSPA+/DC-HSDPA/CDMA/EVDOILTE radio,
IEEE 802.11a/b/g/n, Bluetooth and GPS radio. The rechargeable battery is not user accessible.

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

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

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

5.3. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Frequency Range Mode Output Power| Output Power

(MHz) (dBm) (mW)
5180 - 5240 802.11a 14.24 26.55
5180 - 5240 802.11n HT20 14.36 27.29
5190 - 5230 802.11n HT40 14.31 26.98
5260 - 5320 802.11a 14.28 26.76
5260 - 5320 802.11n HT20 14.58 28.67
5270- 5310 802.11n HT40 14.74 29.79
5500 - 5700 802.11a 14.01 25.20
5500 - 5700 802.11n HT20 14.05 25.41
5510 - 5670 802.11n HT40 14.23 26.49
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5.4. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a PiFA antenna, with a maximum gain as below table.

FREQUENCY (MHZ) ANTENNA GAIN ( dBi)
5150 -- 5250 -0.73
5250 -- 5350 -0.37
5500 -- 5700 1.31
5725 -- 5850 1.59

5.5. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was WL Tool FW 6.10.56.166.

5.6. WORST-CASE CONFIGURATION AND MODE

The worst-case channel for RF radiated emissions below 1GHz tests is channel with highest RF
output power.

Based on the investigation results, the highest peak power and enhanced data rate is the worst-
case scenario for all measurements.

For the fundamental investigation, the EUT is investigated for vertical and horizontal antenna
orientations and the worst case was determined to be at Y-position.

Based on the manufacturer’s attestation that the nominal output power is reduced as the data
rate increases, the data rates tested represent the highest power and worst-case with respect to
EMC performance.

Worst-case data rates were used:

802.11b mode: 1 Mbps
802.11g mode: 6 Mbps
802.11a mode: 6 Mbps
802.11n HT20mode: MCSO
802.11n HT40mode: MCSO
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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
Horn Antenna 1-18GHz ETS Lindgren 3117 FO0133 02/19/14
Preamplifier, 1300 MHz Agilent / HP 8447D C00580 01/28/14
Antenna, Horn, 26.5 GHz ARA SWH-28 C01015 05/06/14
Antenna, Biconolog, 30MHz-1 GHz Sunol Sciences JB3 F00215 03/07/14
Peak / Average Power Sensor Agilent / HP E9323A FO0026 07/27/13
P-Series single channel Power Meter Agilent / HP N1911A FO0153 07/26/13
Spectrum Analyzer, 3Hz-44GHz Agilent NOS030A FO0127 02/22/14
PreApmplifier, 1-26.5GHz Agilent 84498 C01052 10/22/13
LISN, 30 MHz FCC LISN-50/250- N02625 04/17/14

25-2

Antenna, Horn, 40 GHz ARA MWH-2640/B C00981 06/14/14
EMI Test Receiver, 30 MHz R&S ESHS 20 NO02396 08/08/13
Preamplifier, 40 GHz Miteq NSP4000-SP2 C00990 08/02/13
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7. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 789033 Zero-Span Spectrum Analyzer Method.

7.1.1. ON TIME AND DUTY CYCLE RESULTS

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

(msec) |(msec)| (linear) (%) (dB) (kHz)
802.11a 20 MHz 2.061( 2.093 0.985( 98.5% 0.00 0.010
802.11n HT20 1.920| 1.949 0.985 98.5% 0.00 0.010
802.11n HT40 0.943]| 0.9921 0.951| 95.1% 0.22 1.060

7.1.2. MEASUREMENT METHOD FOR POWER AND PPSD

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

The Duty Cycle is less than 98% and consistent therefore KDB 789033 Method SA-2 is used.

7.1.3. MEASUREMENT METHOD FOR AVERAGE SPURIOUS EMISSIONS
ABOVE 1 GHz

The Duty Cycle is greater than or equal to 98%, KDB 789033 Method AD with Power RMS
Averaging is used.

The Duty Cycle is less than 98% and consistent, KDB 789033 Method AD with Power RMS
Averaging and duty cycle correction is used.
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7.1.4. DUTY CYCLE PLOTS

DUTY CYCLE 802.11a MODE
Agilent Spectrum Analyzer - Swept SA
|l RL RF 500  DC SEMSE:INT ALIGN AUTO 07:58:58 AM May 14, 2013
| Avg Type: Log-Pwr TRACE‘ 2456 Frequency
PHO: Fast —— 114 Free Run
IFGain:Low Atten: 40 dB ver|P
Auto Tune|
Ref Offset 11.5 dB
10 dB/div__ Ref 40.00 dBm
Log | |
i | | £> CenterFreq|
200 bt Pttty it e ™ | 5200000000 GHz
10.0
0.oo
StartFreq
e 5.200000000 GHz]
200
=300
00 Stop Freq
o 5.200000000 GHz
Center 5.200000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 3.200 ms (1001 pts) 8.000000 MHz|
. = [ " | O C Auto Man
1 A2 t (&) 2.061 ms (&) 0.48 dB
2 F t 985.6 us 18.46 dBm
3 a4 t (8 2.093 ms (A) 0.12 dB Freq Offset
4 F t 985.6 us 18.48 dBm
5 0 Hz
6
7
8
9
10
1
12
IMSG STATUS

DUTY CYCLE 802.11n HT20 MODE

Agilent Spectrum Analyzer - Swept SA
U ALIGN AUTO 08:14:41 AM May 14, 2013
Avg Type: Log-Pwr TRACE‘ 3456

Frequency

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

IFGain:Low Atten: 40 dB vt [P

Auto Tune

Ref Offset 11.5 dB

1Lu dBidiv. Ref 40.00 dBm
og

o Center Freq|
00 iy T T\, ATE. PHPSPIN PR PO TR WP X B At

>/\< 5.200000000 GHz
10.0

n.0o

StartFreq
5.200000000 GHz

-100
=200

=500
400 Stop Freq
5.200000000 GHz

-E00

Center 5.200000000 GHz Span 0 Hz CF Ste
Res BW 8 MHz #VBW 50 MHz Sweep 3.200 ms (1001 pts) 8.000000 MHFz'

Auto Man

[ "]
1.920 ms (A) -1.14 dB
1072 ms X
1.949 ms (A) 0.07 dB Freq Offset

nk=R

1072 1878 dB
ms m 0 Hzl

MaowmﬂmmthAE

=
@
2]
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DUTY CYCLE 802.11n HT40 MODE

Agilent Spectrum Analyzer - Swept SA

il RL RF S0Q  DC SEMSE:INT ALIGN AUTO 08:17:21 Ab May 14, 2013
Avg Type: Log-Pwr TRACE‘ 2456 Frequency
PHO: Fast —— 114 Free Run i
IFGain:Low Atten: 40 dB DET
Auto Tune|
Ref Offset 11.5 dB
10 dB/div___ Ref 40.00 dBm
Log
i T CenterFreq|
00 > . 5.190000000 GHz|
10.0
0.oo
StartFreq
o 5.190000000 GHz,
=200
300
00 Stop Freq
o 5.190000000 GHz|
Center 5.190000000 GHz Span 0 Hz CFStep
Res BW 8 MHz #VBW 50 MHz Sweep 1.533 ms (1001 pts) 8.000000 MHz|
[MRR[MODE[ TRc[scl] % ] Y | FUNCTIoN | FUNCTIGNWIDTH FUNCTION VALUE Auto Man
1 A2 t (&) 9430 us (A) 224 dB
2 F 3036 us 12.12 dBm
3 na t (A 992.1 us (4) 0.19 dB Freq Offset
4 F 303.6 us 1212 dBm
5 0Hz
6
7
8
9
10
11
12
IMSG STATUS
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REPORT NO: 15U21850-E21V2 DATE: NOVEMBER 23, 2015
FCC ID: BCG-E2644A

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 18.80
Mid 5200 18.93
High 5240 18.87

26 dB BANDWIDTH

BANDWIDTH LOW CH

ALIGN AUTO 02:03:00 AM May 15, 2013
#Avg Type: RMS TRACE[T- 345 6 Frequency
T

= Wi = Trig:Free Run
PHO: Wide 5

IFGainLow * Atten: 24 dB ol
Auto Tune
Ref Offset 11.5 dB

10 dBidiv  Ref 25.00 dBm
Log

Center Freq
180 5.180000000 GHz

StartFreq
5.160000000 GHz

Stop Freq
5.200000000 GHz|

CF Step
4.000000 MHz
Auto Man

Freq Offset
0 Hz|

-660

-650

Center 5.18000 GHz Span 40.00 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.00 ms (601 pts)

MSG STATUS
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REPORT NO: 15U21850-E21V2
FCC ID: BCG-E2644A

DATE: NOVEMBER 23, 2015

BANDWIDTH MID CH

Agilent Spectrum Analyzer - Swept SA

RL RF S0& DO SENSE:INT

ALIGN AUTO 02:09:42 AM May 15, 2013

#Avg Type: RMS TRACE[T- 345 6 Frequency
e = Trig:FreeR v
AL oy > I;t;:in:rze:d;n DET|P NN HN 1
Auto Tune
Ref Offset 115 dB AMKr1 18.93 MHz
1L%gBldiv Ref 25.00 dBm -1.69 dB
Center Freq
= 5.200000000 GHz|
500
WWMW StartFreq
5m 5.180000000 GHz|
-16.0 j \k
Vj e | I 2zoosnt0(:1';oF(;:q
=0 0 v - z
350 e Uwr{ M CF Step
et iy, | 4,000000 MHz,
NWM Mww Auto Man
-45.0
-55.0 Freq Offset
0 Hz|

Center 5.20000 GHz
#Res BW 200 kHz

MSG

#VBW 620 kHz

Span 40.00 MHz
Sweep 1.00 ms (601 pts)

STATUS

BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Swept SA

RL RF 500  DC SENSE:INT

ALIGN AUTO 02:21:36 AM May 15, 2013

7 Trig: Free Run

PNO: Wide 0
" Atten: 24 dB

IFGain:Low

Ref Offset 11.5 dB

10 dBidiv. Ref 25.00 dBm
Log

#Avg Type: RMS

TRACE[ 5056

Frequency

p
DerfP T

AMKr1 18.87 MHz
-0.16 dB

Auto Tune|

-21.50 dEim|

Pl

CenterFreq|
5.240000000 GHz

StartFreq
5.220000000 GHz|

Stop Freq
5.260000000 GHz

CF Step
4.000000 MHz

Auto Man

Center 5.24000 GHz
#Res BW 200 kHz

MSG

#VBW 620 kHz

Span 40.00 MHz
Sweep 1.00 ms (601 pts)

STATUS

Freq Offset
0Hz
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REPORT NO: 15U21850-E21V2 DATE: NOVEMBER 23, 2015
FCC ID: BCG-E2644A

8.1.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5180 16.276
Mid 5200 16.314
High 5240 16.378

99% BANDWIDTH

BANDWIDTH LOW CH

SENSEINT| ALIGH AUTO 08:48:42 AW May 14, 2013 [ _ |
| Genter Freq: 6160000000 GHz Radio Std: Nohe Frequency
—— Ttig: Free Run Avg|Held: 100,100
#IFGain:Low #Atten: 40 dB Radio Device: BTS

Ref Offset 115 dB
10 dB/div Ref 30.00 dBm
Log
200 CenterFreq
0.0 5180000000 GHz

CF Step
3500000 MHz
Auto Man

Center 5.18 GHz Span 35 MHz
#Res BW 180 kHz #VBW 560 kHz #Sweep 100 ms

Qccupied Bandwidth Total Power 16.9 dBm Freq Offset
16.276 MHz oHz

Transmit Freq Error 799 Hz OBW Power 99.00 %
x dB Bandwidth 18.42 NHz x dB -26.00 dB

MsG | 1) Alignment Completed
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REPORT NO: 15U21850-E21V2
FCC ID: BCG-E2644A

DATE: NOVEMBER 23, 2015

BANDWIDTH MID CH

Agilent Spectrum Analyzer - Occupied BW

ALIGN AUTO

08:49:41 AM May 14, 2013

r Center Freq: 5.200000000 GHz Radio Std: None Frequency
—— Trig:Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 40 dB Radio Device:BTS
Ref Offset 11.5 dB
10 dB/div Ref 30.00 dBm
Log
00 Center Freq|
00 5.200000000 GHz
0.00 T
-10.0 A
-20.0
-30.0
0.0 He - -
-50.0
0 CF Step
3.500000 MHz
Center 5.2 GHz Span 35 MHz| |auto Man
#Res BW 180 kHz #/BW 560 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 16.8 dBm Freq Offset
0 Hz|
16.314 MHz
Transmit Freq Error -49.802 kHz OBW Power 99.00 %
x dB Bandwidth 17.98 MHz x dB -26.00 dB
IMSG STATUS

BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Occupied BW

SEMSE:INT

ALIGN AUTO 08:50:38 Ar May 14, 2013

Center Freq: 5.240000000 GHz

#IFGain:Low

Ref Offset11.5 dB

10 dB/div Ref 30.00 dBm

—— Trig:Free Run

#Atten: 40 dB

Radio Std: None

Avg[Hold: 1001100

Radic Device: BTS

Frequency

Log
200

100

Center 5.24 GHz

#Res BW 180 kHz

Occupied Bandwidth
16.378 M

Transmit Freq Error -8.125

x dB Bandwidth

#VBW 560 kHz

Total Power

Hz
kHz
18.20 MHz

xdB

OBW Power

Span 35 MHz
#Sweep 100 ms

16.8 dBm

99.00 %
-26.00 dB

CenterFreq|
5.240000000 GHz

CF Step
3.500000 MHz

uto Man

Freq Offset
0Hz
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REPORT NO: 15U21850-E21V2 DATE: NOVEMBER 23, 2015
FCC ID: BCG-E2644A

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 11.5 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 5180 14.10
Mid 5200 14.14
High 5240 14.13
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REPORT NO: 15U21850-E21V2 DATE: NOVEMBER 23, 2015
FCC ID: BCG-E2644A

8.1.4. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

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

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

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

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

DIRECTIONAL ANTENNA GAIN

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

Antenna Gain

DATE: NOVEMBER 23, 2015

Channel | Frequency |Directiona
Gain
(MHz) (dBi)
Low 5180 -6.00
Mid 5200 -6.00
High 5240 -6.00
Limits
Channel | Frequency FCC FCC
Power PSD
Limit Limit
(MHz) (dBm) (dBm)
Low 5180 24.00 11.00
Mid 5200 24.00 11.00
High 5240 24.00 11.00
Duty Cycle CF (dB)| 0.00 Included in Calculations of Corr'd Power & PSD
Output Power Results
Channel | Frequency | Chain O Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5180 14.08 14.08 24.00 -9.92
Mid 5200 14.24 14.24 24.00 -9.76
High 5240 14.24 14.24 24.00 -9.77
PSD Results
Channel | Frequency | Chain O Total PSD PSD
Meas Corr'd Limit Margin
PSD PSD
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5180 3.985 3.985 11.00 -7.02
Mid 5200 3.962 3.962 11.00 -7.04
High 5240 3.969 3.969 11.00 -7.03
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REPORT NO: 15U21850-E21V2 DATE: NOVEMBER 23, 2015
FCC ID: BCG-E2644A

OUTPUT POWER AND PSD

OUTPUT POWER AND PSD, LOW CH

Agilent Spectrum Analyzer - Swept SA

RL RF S0%  DC SEMSE:INT ALIGN AUTO 02:06:30 AMMay 15,2013 [ _ |
#Avg Type: RMS TRECE[ - 3. 58 Frequency
T Trig: Free Run Avg|Held: 100/100 TYPE| &
PHO: Wide —+—
IFGain:Low Atten: 24 dB DET|A M T T

Auto Tune
Mkr2 5.179 07 GHz
Ref Offset 115 dB
1L%5|deiv R:f 2;.7)0 dBm 3.985 dBm

\
150
500 ‘@

500

CenterFreq|
5.180000000 GHz|

-150

StartFreq
5.160000000 GHz

250

350

-450

550 Stop Freq
0 5.200000000 GHz

Center 5.18000 GHz Span 40.00 MHz,

Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (601 pts) CF Step

4.000000 MHz

[ 7| _FCIod L UCI rucronale i Man
5.180 00 GHz 2988 dBm Band Power 18.80 MHz 14.079 dBm
517907 GHz 3.985dBm

Freq Offset
0Hz

OUTPUT POWER AND PSD, MID CH

Agilent Spectrum Analyzer - Swept SA
RL RF S0Q DC SEMNSE:INT ALIGN AUTO 03:14:15 AM May 15, 2013

#Avg Type: RMS TRACE[] ~ 3456 Frequency
VU Trig: Free Run Avg|Hold: 100/100 TYPE|A bicki-
PHO: Wide —»—
IFGain:Llufw Atten: 24 dB DET|& M IR

Mkr2 5.199 40 GHZ Auto Tune
Ref Offset 11.5 dB
E%gsfdiv R:f 2;.e00 dBm 3.962 dBm

150

CenterFreq

500 5.200000000 GHz

500

-180
StartFreq
250 5.180000000 GHz|

=350

450 |

5.0 Stop Freq,
550 5.220000000 GHz

Center 5.20000 GHz Span 40.00 MHz

Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (601 pts) CF Step

4.000000 MHz|

[ v [ FuNCTION FUNCTION WIDTH FUNCTION VALUE Auto Man
5.200 00 GHz 3.185 dBm  Band Power 18.93 MHz 14.242 dBm
5.199 40 GHz 3.962 dBm

Freq Offset
0 Hz
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REPORT NO: 15U21850-E21V2
FCC ID: BCG-E2644A

DATE: NOVEMBER 23, 2015

OUTPUT POWER AND PSD, HIGH CH

Agilent Spectrum Analyzer - Swept SA

il RL RF S0Q  DC SENSE:INT

ALIGN AUTO

09:26:46 Ar May 15, 2013

#Avg Type: RMS WecE[3app|  Frequency
PHO: Wide —— 1tig: Free Run Avg|Hold: 100/100 TYPE|A Widdbibi-
IFGain:Low #Atten: 20 dB DET/|#
Auto Tune
Ref Offset 115 dB
10 ¢Bldiv__ Ref 21.50 dBm
Log ‘
e 34 CenterFreq|
1.50 5.240000000 GHz
EE
184
StartFreq
e 5.220000000 GHz,
85
485
T Stop Freq
85 5.260000000 GHz
Center 5.24000 GHz Span 40.00 MHz CFStep
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (601 pts) 4.000000 MHz|
[MeR[MODE[ TRC[Sscl] o x  ] FUNCTION FUNCTION WIDTH FUNCTION VALUE Auto Man
1 N f 5.240 00 GHz 2944 dBm  Band Power 18.87 MHz 14.235 dBm
2 N f 524107 GHz 3.969 dBm
3 Freq Offset
5 0 Hz|
6
7
8
=]
10
11
12
IMSG STATUS
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REPORT NO: 15U21850-E21V2 DATE: NOVEMBER 23, 2015
FCC ID: BCG-E2644A

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 19.27
Mid 5200 19.00
High 5240 19.07

26 dB BANDWIDTH

BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Swept SA

( ALIGN AUTO 02:58:54 AM May 15, 2013

#Avg Type: RMS TRACE‘ Sce Frequency

T — Trig:Free Run TYPE|[]
PHO: Wide T,

IFGaintow ©  Atten: 24 dB cerlP

Auto Tune

Ref Offset 11.6 dB
E%gBldiv Ref 25.00 dBm

Center Freq
5.180000000 GHz

StartFreq
5.160000000 GHz

Stop Freq
5.200000000 GHz

CF Step
4.000000 MHz
Auto Man

Freq Offset
0 Hz|

Center 5.18000 GHz Span 40.00 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.00 ms (601 pts)

MSG STATUS
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REPORT NO: 15U21850-E21V2
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DATE: NOVEMBER 23, 2015

BANDWIDTH MID CH

Agilent Spectrum Analyzer - Swept SA

RL RF S0& DO SENSE:INT ALIGN AUTO

02:52;26 AM May 15, 2013

#Avg Type: RMS TRACE[T- 345 6 Frequency
-Wide o T1rig:FreeRun TY

oty ™ attan: 24 4B Joss i
Auto Tune

Ref Offset 115 dB AMKr1 19.00 MHz

1L%gBldiv Ref 25.00 dBm -0.85 dB
Center Freq
oo 5.200000000 GHz

5.0

MM%% StartFreq

-6.00 /
-160

-20.99 dE|

i

5.180000000 GHz

Stop Freq
5.220000000 GHz|

CF Step
4.000000 MHz

Auto Man

Center 5.20000 GHz
#Res BW 200 kHz

MSG

#VBW 620 kHz Sweep

STATUS

Span 40.00 MHz
1.00 ms (601 pts)

Freq Offset
0 Hz|

BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Swept SA

RL RF 500  DC SEMSE:INT ALIGN AUTO

02:46:03 Ak May 15, 2013

#Avg Type: RMS

7 Trig: Free Run

PNO: Wide 0
" Atten: 24 dB

IFGain:Low

Ref Offset 11.5 dB

10 dBidiv. Ref 25.00 dBm
Log

TRACE[ 5056

Frequency

p
DerfP T

AMEKr1 19.07 MHz

-0.84 dB

Auto Tune|

-20.83 dEin|

AN

CenterFreq|
5.240000000 GHz

StartFreq
5.220000000 GHz|

Stop Freq
5.260000000 GHz

CF Step
4.000000 MHz

Auto Man

Center 5.24000 GHz
#Res BW 200 kHz

MSG

#VBW 620 kHz

STATUS

Span 40.00 MHz

Sweep 1.00 ms (601 pts)

Freq Offset
0Hz

Page 24 of 218

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

TEL: (510) 771-1000

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

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



REPORT NO: 15U21850-E21V2 DATE: NOVEMBER 23, 2015
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8.2.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5180 17.498
Mid 5200 17.446
High 5240 17.565

99% BANDWIDTH

BANDWIDTH LOW CH

SENSE:INT| ALIGN AUTO 08:47:14 AM May 14, 2013
Center Freq: 5.180000000 GHz Radio Std: None Frequency

—— Trig:Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 40 dB Radie Device: BTS

Ref Offset11.5 dB
10 dB/div Ref 30.00 dBm
Log
200 CenterFreq
5.180000000 GHz

CF Step
3.500000 MHz
Man

Center 5.18 GHz Span 35 MHz
#Res BW 180 kHz #/BW 560 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 16.0 dBm Freq Offset

17.498 MHz ore
Transmit Freq Error -57.806 kHz OBW Power 99.00 %
x dB Bandwidth 18.83 MHz x dB -26.00 dB
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REPORT NO: 15U21850-E21V2
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DATE: NOVEMBER 23, 2015

BANDWIDTH MID CH

Agilent Spectrum Analyzer - Occupied BW

ALIGN AUTO

08:46:14 AM May 14, 2013

r Center Freq: 5.200000000 GHz Radio Std: None Frequency
—— Trig:Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 40 dB Radio Device:BTS
Ref Offset 11.5 dB
10 dB/div Ref 30.00 dBm
Log
00 Center Freq|
00 5.200000000 GHz
0.00 —
-10.0 R
-20.0
-30.0
-A0.0 k- - -
-50.0 —
0 CF Step
3.500000 MHz
Center 5.2 GHz Span 35 MHz| |auto Man
#Res BW 180 kHz #/BW 560 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 16.5 dBm Freq Offset
0 Hz|
17.446 MHz
Transmit Freq Error -67.799 kHz OBW Power 99.00 %
x dB Bandwidth 18.76 MHz x dB -26.00 dB
IMSG STATUS

BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Occupied BW

SEMSE:INT

ALIGN AUTO

08:45:14 Ar May 14, 2013

#IFGain:Low

Ref Offset11.5 dB

10 dB/div Ref 30.00 dBm

Center Freq: 5.240000000 GHz
—— Trig:Free Run
#Atten: 40 dB

Avg[Hold: 1001100

Radio Std: None

Radic Device: BTS

Frequency

Log
200

100

CenterFreq|
5.240000000 GHz

Center 5.24 GHz
#Res BW 180 kHz

Occupied Bandwidth
17.565 MHz

-43.278 kHz
18.87 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 560 kHz

Total Power

OBW Power
xdB

16.6 dBm

99.00 %
-26.00 dB

Span 35 MHz
#Sweep 100 ms

CF Step
3.500000 MHz

uto Man

Freq Offset
0Hz
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REPORT NO: 15U21850-E21V2 DATE: NOVEMBER 23, 2015
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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 11.5 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 5180 14.10
Mid 5200 14.30
High 5240 14.28
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REPORT NO: 15U21850-E21V2 DATE: NOVEMBER 23, 2015
FCC ID: BCG-E2644A

8.2.4. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

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

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

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

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

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-E21V2
FCC ID: BCG-E2644A

DATE: NOVEMBER 23, 2015

RESULTS

Antenna Gain

Channel | Frequency |Directiona
Gain
(MHz) (dBi)
Low 5180 -6.00
Mid 5200 -6.00
High 5240 -6.00
Limits
Channel | Frequency FCC FCC
Power PSD
Limit Limit
(MHz) (dBm) (dBm)
Low 5180 24.00 11.00
Mid 5200 24.00 11.00
High 5240 24.00 11.00
Duty Cycle CF (dB)| 0.00 Included in Calculations of Corr'd Power & PSD
Output Power Results
Channel | Frequency Meas Total Power Power
Power Corr'd Limit Margin
Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5180 14.16 14.16 24.00 -9.84
Mid 5200 14.36 14.36 24.00 -0.64
High 5240 14.32 14.32 24.00 -9.68
PSD Results
Channel | Frequency Meas Total PSD PSD
PSD Corr'd Limit Margin
PSD
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5180 3.89 3.89 11.00 -7.11
Mid 5200 3.99 3.99 11.00 -7.01
High 5240 3.93 3.93 11.00 -7.07
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REPORT NO: 15U21850-E21V2 DATE: NOVEMBER 23, 2015
FCC ID: BCG-E2644A

OUTPUT POWER AND PSD

OUTPUT POWER AND PSD, LOW CH

Agilent Spectrum Analyzer - Swept SA
RL RF S0%  DC SEMSE:INT ALIGN AUTO 03:02:08 AMMay1s, 2013 [ _ |
Q #Avg Type: RMS TRECE[ - 3. 58 Frequency
T Trig: Free Run Avg|Held: 100/100 TYPE| &

PHO: Wide —+—
IFGain:LIu:J Atten: 24 dB DET|A M T T
Auto Tune

Mkr2 5.178 93 GHz|
Ref Offset 11.5 dB
{0 dBidiv__Ref 25.00 dBm 3.886 dBm
og

150 ‘

CenterFreq|

5.00 ‘ é 5.180000000 GHz
500

-150

StartFreq
5.160000000 GHz

250

350

-450

550 Stop Freq
0 5.200000000 GHz

Center 5.18000 GHz Span 40.00 MHz,

Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (601 pts) CF Step

4.000000 MHz

[ 7 | _FiCIod L UCID o vale i e Man
5.180 00 GHz 2708 dBm Band Power 19.27 MHz 14.158 dBm
517893 GHz 3.886 dBm

Freq Offset
0Hz

OUTPUT POWER AND PSD, MID CH

Agilent Spectrum Analyzer - Swept SA
RL RF S0Q DC SEMNSE:INT ALIGN AUTO 03:04:44 AM May 15, 2013

#Avg Type: RMS TR&CE[ ~ 3456 Frequency
VU Trig: Free Run Avg|Hold: 100/100 TYPE|A bicki-
PHO: Wide —»—
IFGain:Llufw Atten: 24 dB DET|& M IR

Mkr2 5.199 07 GHZ Auto Tune
Ref Offset 11.5 dB
E%gsfdiv R:f 2;.e00 dBm 3.997 dBm

150

CenterFreq
5.200000000 GHz

500

500

-180
StartFreq
250 5.180000000 GHz|

=350

450

5.0 Stop Freq,
550 5.220000000 GHz

Center 5.20000 GHz Span 40.00 MHz

Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (601 pts) CF Step

4.000000 MHz|

[ v [ FuNCTION FUNCTION WIDTH FUNCTION VALUE Auto Man
5.200 00 GHz 3.010dBm Band Power 19.00 MHz 14.363 dBm
6.199 07 GHz 3.987 dBm

Freq Offset
0 Hz
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REPORT NO: 15U21850-E21V2 DATE: NOVEMBER 23, 2015
FCC ID: BCG-E2644A

OUTPUT POWER AND PSD, HIGH CH

Agilent Spectrum Analyzer - Swept SA
il RL RF S0Q  DC SEMSE:INT ALIGN AUTO 09:01:00 Ak May 15, 2013

#Avg Type: RMS WecE[ 35|  Frequency
PHO: Wide —— 1tig: Free Run Avg|Hold: 100/100 TYPE|A Widdbibi-
IFGain:Low Atten: 24 dB DET/|#
Auto Tune|
Ref Offset 11.5 dB
10 dB/div__ Ref 25.00 dBm
Log ‘
150 i& CenterFreq|
500 5.240000000 GHz|
-5.00
-180
StartFreq
b 5.220000000 GHz,
=350
450
50 Stop Freq
. 5.260000000 GHz|
Center 5.24000 GHz Span 40.00 MHz CFStep
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (601 pts) 4.000000 MHz|
[MRR[MODE[ TRc[scl] % ] Y | FUNCTIoN | FUNCTIGNWIDTH FUNCTION VALUE Auto Man
1 N f 5.240 00 GHz 3434 dBm Eand Power  19.07 MHz 14.323 dBm
2l N f 5.238 93 GHz 3927 dBm
3 Freq Offset
5 0Hz
6
7
8
9
10
11
12
I—
IMSG STATUS

Page 31 of 218
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J

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




REPORT NO: 15U21850-E21V2 DATE: NOVEMBER 23, 2015
FCC ID: BCG-E2644A

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 42.70
High 5230 43.40

26 dB BANDWIDTH

BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Swept SA
il RL RF S0Q DC SEMSE:INT ALIGN AUTO 03:18:37 AM May 15, 2013
#Avyg Type: RMS TRACE[1[2 345 6 Frequency

PNO: Fast 5o ¢ Free Run T
IFGain:Low © Atten: 24 dB verlF

Auto Tune|

Ref Offset 11.5 dB
‘IL%gBldiv Ref 25.00 dBm

CenterFreq|
150 5.190000000 GHz|

a.00

StartFreq
o 5.155000000 GHz|

-150

Stop Freq,
5.225000000 GHz

CF Step
7.000000 MHz
Auto Man

Freq Offset
0 Hz

Center 5.19000 GHz Span 70.00 MHz
#Res BW 430 kHz #/BW 1.5 MHz Sweep 1.00 ms (601 pts)

MSG STATUS
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REPORT NO: 15U21850-E21V2
FCC ID: BCG-E2644A

DATE: NOVEMBER 23, 2015

BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Swept SA

02:34:19 AM May 15, 2013

10 dBidiv
Log

150

RL RF S0¢ DL SENSEINT) ALIGH AUTO
| #Avg Type: RMS TACE[2 345 6 Frequency
PNO: Fast 0 11ig:FreeRun v ‘
IFGain:Low Atten: 24 dB DET|P MR
Ref Offset 115 dB AMKr1 43.40 MHz Auto Tune|
Ref 25.00 dBm 0.19 dB
Center Freq|
5.230000000 GHz
5 W‘uu feriire. el i
M bl‘ % StartFreq|
500 5.195000000 GHz
15.0 J( \
" 1902 dor] StopFreq

M. Jﬂhnf‘)“; P

5.265000000 GHz

o

MY

CF Step

7.000000 MHz

[Auto Man

Freq Offset

0Hz

Center 5.23000 GHz
#Res BW 430 kHz

MsG i) Alignment Completed

#/BW 1.5 MHz

Span 70.00 MHz
Sweep 1.00 ms (601 pts)

STATUS
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REPORT NO: 15U21850-E21V2 DATE: NOVEMBER 23, 2015
FCC ID: BCG-E2644A

8.3.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5190 35.951
High 5230 35.954

99% BANDWIDTH

99% BANDWIDTH, LOW CH

. ALIGN AUTO 08:34:16 AM May 14, 2013
Center Freq: 5.190000000 GHz Radio Std: None Frequency

—— Trig:Free Run Avg|Hold: 100,100
#IFGain:Low #Atten: 40 dB Radio Device: BTS

Ref Offset 11.5 dB
10 dB/div Ref 30.00 dBm
Log

00 Center Freq|
5.190000000 GHz

CF Step
6.000000 MHz
Center 5.19 GHz Span 60 MHz Man

#Res BW 390 kHz #/BW 2 MHz #Sweep 100 ms

Occupied Bandwidth Total Power 16.4 dBm Freq Offset
35.951 MHz otz

Transmit Freq Error -82.858 kHz OBW Power 99.00 %
x dB Bandwidth 38.02 MHz x dB -26.00 dB

Page 34 of 218

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



REPORT NO: 15U21850-E21V2

FCC ID: BCG-E2644A

DATE: NOVEMBER 23, 2015

99% BANDWIDTH, HIGH CH

RL RF S0Q

Agilent Spectrum Analyzer - Occupied BW

oC

SEMSEINT

ALIGH AUTO 08:33:10 AM May 14, 2013

|

—— Trig:Free Run

‘ Center Freq: 5.

#IFGain:Low #Atten: 40 dB

Ref Offset 11.5 dB
10 dBidiv Ref 30.00 dBm

GHz
AvglHold: 100/100

Radio Std: None

Radio Device: BTS

Frequency

Log

200

Center 5.23 GHz
#Res BW 390 kHz

MsG i) Alignment Completed

Occupied Bandwidth

35.954 MHz
Transmit Freq Error -67.933 kHz
x dB Bandwidth 38.63 MHz

#/BW 2 MHz

Total Power

OBW Power
x dB

Span 60 MHz
#Sweep 100 ms

16.3 dBm

99.00 %
-26.00 dB

STATUS

Center Freq
5.230000000 GHz

CF Step
6.000000 MHz
[Auto Man

Freq Offset
0Hz
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REPORT NO: 15U21850-E21V2 DATE: NOVEMBER 23, 2015
FCC ID: BCG-E2644A

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 11.5 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 5190 13.95
High 5230 14.05
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REPORT NO: 15U21850-E21V2 DATE: NOVEMBER 23, 2015
FCC ID: BCG-E2644A

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).

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

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

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

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-E21V2
FCC ID: BCG-E2644A

DATE: NOVEMBER 23, 2015

RESULTS

Antenna Gain

Channel | Frequency | Directio
Gain
(MHz) (dBi)
Low 5190 -6.00
High 5230 -6.00
Limits
Channel | Frequency | FCC FCC
Power | PPSD
Limit Limit
(MHz) (dBm) | (dBm)
Low 5190 24.00 11.00
High 5230 24.00 11.00
Duty Cycle CF (dB)| 0.22 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Meas Total Power Power
Power | Corr'd Limit Margin
Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5190 13.974 14.19 24.00 -9.81
High 5230 14.087 | 14.31 24.00 -9.69
PPSD Results
Channel | Frequency | Meas Total PPSD PPSD
PPSD | Corr'd Limit Margin
PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5190 0.453 0.67 11.00 -10.33
High 5230 0.559 0.78 11.00 -10.22
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REPORT NO: 15U21850-E21V2 DATE: NOVEMBER 23, 2015
FCC ID: BCG-E2644A

OUTPUT POWER AND PPSD

OUTPUT POWER AND PPSD, LOW CH

Agilent Spectrum Analyzer - Swept SA

L i S0& OC SENSE!TNT| BUGNAUTO | D410:27 PMAN 1L, 2013 |
#Avyg Type: RMS Frequency
PNO- Fast —»—~ Trig:Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 20 dB DET|P ANNNN

Auto Tune|
Ref Offset 11 dB Mkr2 5.188 02 GHz|
1L%:lBJdiv Ref 20.00 dBm 0.453 dBm
| T

Qz- 1 Center Freq|
5.189650000 GHz|

=100 ff/
=200 ;[
o StartFreq
5.154650000 GHz|

i}

n.0o

-300

-400

-60.0
-60.0 StopFreq|
700 5.224650000 GHz

Center 5.18965 GHz Span 70.00 MHZ] CF Step
Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (601 pts) 7.000000 MHz

ol x| v T FUNCTON [ FUNCTIONWIDTA] __ FUNCTIONVALE Auto Man
N f 5.19000 GHz -4.828 dBm| Band Power 42.70 MHz 13.974 dBm
N f 5.18802 GHz 0.453 dBm

FreqOffset|
0 Hz|

OUTPUT POWER AND PPSD, HIGH CH

Agilent Spectrum Analyzer - Swept SA

L RF S0Q  DC SENSEINT] ALIGN AUTE 04:27:16PM N 11, 2015 [ _ |
#Avg Type: RMS Frequency

PNO: Fast —=— Trig: Free Run Avg|Hold: 100/100 R

IFGain:Low #Atten: 20 dB DET|F ANMNN

MKr2 5.226 73 GHz Auto Tune
Ref Offset 11 dB
1L%SBJdiu RPéf 2(?.?)0 dBm 0.559 dBm

0.0

.2 Center Freq
f—___ﬂ_ 5.230000000 GHz|

=200 J’

n.0o

-100

StartFreq|
5195000000 GHz

300

-400
500

00 Stop Freq
o0 5.265000000 GHZ

Center 5.23000 GHz Span 70.00 MHZ
Res BW 1.0 MHz #VBW 3.0 MHz* 1.00 ms (601 pts)

5.230 00 GHz £5.287 dBm| Band Power 43.40 MHz 14.087 dBm
5.226 73 GHz 0.559 dBm

CF Step
7.000000 MHz
FLNCT | UE Auto Man

FreqOffset
0 Hz|

Page 39 of 218
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J

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




REPORT NO: 15U21850-E21V2

FCC ID: BCG-E2644A

DATE: NOVEMBER 23, 2015

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 18.87
Mid 5300 18.67
High 5320 19.20

26 dB BANDWIDTH

BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Swept SA

 RL FF

S0Q  DC

SEMSE:INT ALIGN AUTO 0f:37:33 AM May 15, 2013

PNO: Wide 50 1"g: FreeRun

Frequency

#Avg Type: RMS TRACE‘ 2456
T

IFGain:Low Atten: 24 dB verlP

Ref Offset 11.5 dB
‘IL%gdBldiv Ref 25.00 dBm

Auto Tune|

CenterFreq|
5.260000000 GHz|

StartFreq
5.240000000 GHz

Stop Freq,
5.280000000 GHz

CF Step
4.000000 MHz
Auto Man

Freq Offset
0 Hz

MSG

Center 5.26000 GHz
#Res BW 200 kHz

Span 40.00 MHz

#VBW 620 kHz Sweep 1.00 ms (601 pts)

STATUS
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REPORT NO: 15U21850-E21V2
FCC ID: BCG-E2644A

DATE: NOVEMBER 23, 2015

BANDWIDTH MID CH

Agilent Spectrum Analyzer - Swept SA

RL RF S0& DO SENSE:INT

ALIGN AUTO 08:32:57 AM May 15, 2013

#Avg Type: RMS TRACET- 345 6 Frequency
-Wide o Trig:FreeRun v
oty ™ attan: 24 4B Joss i
Auto Tune
Ref Offset 11.5 dB AMkr1 18.67 MHz
1L%gBldiv Ref 25.00 dBm -0.11 dB
Center Freq
=0 5300000000 GHz]
e WA‘“ N MW
artFre
o Mo StartFreq
500 / \L 5.280000000 GHz|
. p1A2
o v [ 18,6 ) Stop Freq
J/\ 2 5.320000000 GHz|
250 MV W| |w"
ssolihel %ﬂﬂ CF Step
T ! 4.000000 MHz
Auto Man
-45.0
550 Freq Offset
0 Hz|
-65.0
Center 5.30000 GHz Span 40.00 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.00 ms (601 pts)
IMSG STATUS

BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Swept SA

RL RF 500  DC SENSE:INT

ALIGN AUTO 06:28:43 Ak May 15, 2013

7 Trig: Free Run

PNO: Wide 0
" Atten: 24 dB

IFGain:Low

Ref Offset 11.5 dB

10 dBidiv. Ref 25.00 dBm
Log

#Avg Type: RMS

RACE[T 5756 Frequency

p
DerfP T

AMEKr1 19.20 MHz
-1.40 dB

Auto Tune|

CenterFreq|

5.320000000 GHz

StartFreq
5.300000000 GHz|

Stop Freq

-19.08 dEim|

5.340000000 GHz

CF Step

4.000000 MHz
Auto Man

Freq Offset

0Hz

Center 5.32000 GHz
#Res BW 200 kHz

MSG

#VBW 620 kHz

Span 40.00 MHz
Sweep 1.00 ms (601 pts)

STATUS
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REPORT NO: 15U21850-E21V2
FCC ID: BCG-E2644A

DATE: NOVEMBER 23, 2015

8.4.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5260 16.332
Mid 5300 16.335
High 5320 16.339

99% BANDWIDTH

BANDWIDTH LOW CH

SENSEINT|
Center Freq: 5.260000000 GHz
—— Trig:Free Run Avg|Held: 100/100
#Atten: 40 dB Radie Device: BTS

ALIGN AUTO 08:51:38 AM May 14, 2013

Radio Std: None

Frequency

#IFGain:Low

Ref Offset 11.5 dB
10 dB/div Ref 30.00 dBm
Log

200

CenterFreq
5.260000000 GHz

CF Step
3.500000 MHz
Man

Center 5.26 GHz
#Res BW 180 kHz

Span 35 MHz

#/BW 560 kHz #Sweep 100 ms

Qccupied Bandwidth Total Power 16.9 dBm

16.332 MHz
-66.919 kHz
18.01 MHz

Freq Offset
0Hz

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

99.00 %
-26.00 dB
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REPORT NO: 15U21850-E21V2

DATE: NOVEMBER 23, 2015
FCC ID: BCG-E2644A

BANDWIDTH MID CH

Agilent Spectrum Analyzer - Occupied BW

SENSE:INT| ALIGN AUTO 08:52:39 AMMay 14, 2013 [ _ |
Center Freq: 5.300000000 GHz Radio Std: None Frequency

—— Trig:Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 40 dB

Radio Device: BTS

Ref Offset 1156 dB
10 dB/div Ref 30.00 dBm
Log

200

CenterFreq
5.300000000 GHz

CF Step
3.500000 MHz
Center 5.3 GHz

Span 35 MHz| |auto Man
#Res BW 180 kHz #/BW 560 kHz #Sweep 100 ms

Qccupied Bandwidth Total Power 16.6 dBm Freq Offset
16.335 MHz oHe

Transmit Freq Error -48.977 kHz OBW Power 99.00 %
x dB Bandwidth 18.10 MHz x dB -26.00 dB

BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Occupied BW.
0 RL RF S0Q

SENSE!INT) ALIGNAUTO 05:55:40 AM May 14, 2013
‘ Center Freq: 5320000000 GHz Radio Std: None Frequency

—— Trig:Free Run Avg|Hold: 100100
#IFGain:Low #Atten: 40 dB Radic Device: BTS

Ref Offset11.5 dB

10 dBidiv Ref 30.00 dBm
Log

200

CenterFreq
5.320000000 GHz

CF Step
3.500000 MHz
Center 5.32 GHz

Span 35 MHz |auto Man
#Res BW 180 kHz #VBW 560 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 16.8 dBm Freq Offset

16.339 MHz ore
Transmit Freq Error -67.301 kHz OBW Power 99.00 %
x dB Bandwidth 19.77 MHz x dB -26.00 dB
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REPORT NO: 15U21850-E21V2 DATE: NOVEMBER 23, 2015
FCC ID: BCG-E2644A

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 11.5 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 5260 14.40
Mid 5300 14.26
High 5320 14.25
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REPORT NO: 15U21850-E21V2 DATE: NOVEMBER 23, 2015
FCC ID: BCG-E2644A

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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REPORT NO: 15U21850-E21V2
FCC ID: BCG-E2644A

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Directio
26 dB Gain
BW
(MHz) (MHz) (dBi)
Low 5260 18.9 -6.00
Mid 5300 18.7 -6.00
High 5320 19.2 -6.00
Limits
Channel | Frequency | FCC FCC
Power | PPSD
Limit Limit
(MHz) (dBm) | (dBm)
Low 5260 23.76 11.00
Mid 5300 23.71 11.00
High 5320 23.83 11.00
Duty Cycle CF (dB)| 0.00 JIncluded in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Meas Total Power Power
Power | Corr'd Limit Margin
Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5260 14.407 14.41 23.76 -9.35
Mid 5300 14.275 14.28 23.71 -9.44
High 5320 14.260 | 14.26 23.83 -9.57
PPSD Results
Channel | Frequency | Meas Total PPSD PPSD
PPSD | Corr'd Limit Margin
PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5260 4.359 4.36 11.00 -6.64
Mid 5300 4.388 4.39 11.00 -6.61
High 5320 4.011 4.01 11.00 -6.99

DATE: NOVEMBER 23, 2015
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REPORT NO: 15U21850-E21V2 DATE: NOVEMBER 23, 2015
FCC ID: BCG-E2644A

OUTPUT POWER AND PPSD

OUTPUT POWER AND PPSD, LOW CH

Agilent Spectrum Analyzer - Swept SA

RL i EENNE SENSE!INT] BLIGNAUTO | DSILSBPMIN 10,2008 | o
#Avyg Type: RMS TRACE[L 23456 Frequency

PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100 TYPE| s v

IFGain:Low #Atten: 20 dB DET|P AT R HH

Mkr2 5.260 93 GHZ Auto Tune
10 ;iBldiv geeffozﬁlie(;(m%ﬁ 4.359 dBm|

0.0

Center Freq

0.00 5.260000000 GHz|

-10.0

-200

StartFreq|
5.240000000 GHz

-300

-40.0

500

0.0 Stop Freq|
700 5.280000000 GHz

Center 5.26000 GHz Span 40.00 MHz

Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (601 pts) 400(5;08“:?_'2

N T T FLNCTI I3 Auto Man
5.260 00 GHz 2783 dBm Band Power 16.87 MHz 14.407 dBm
5.260 93 GHz 4.359 dBm

Freq Offset|
0 Hz|

OUTPUT POWER AND PPSD, MID CH

Agilent Spectrum Analyzer - Swept SA

RL i EENNE SENSE!INT] BLIGNAUTO | D580 PMILN 10,2003 | o
#Avyg Type: RMS TRACE[L - 3456 Frequency

PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100 TYPE| s v

IFGain:Low #Atten: 20 dB DET|P AT R HH

Mkr2 5.300 93 GHZ Auto Tune
10 ;iBldiv ggffoz%s.%t(; li%ﬁ 4.388 dBm|

0.0

Center Freq

0.00 5.300000000 GHz|

-10.0

-200

StartFreq|
5.280000000 GHz

-300

-40.0

500

0.0 Stop Freq|
700 5.320000000 GHz

Center 5.30000 GHz Span 40.00 MHz

Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (601 pts) 400(5;08“:?_'2

0 [ v | FUNCTION | FONCTIONWI FUNCTION VALLE Auto Man|
5.300 00 GHz 2671 dBm Band Power 16.67 MHz 14.275 dBm
5.300 93 GHz 4.388 dBm

Freq Offset|
0 Hz|
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REPORT NO: 15U21850-E21V2
FCC ID: BCG-E2644A

DATE: NOVEMBER 23, 2015

OUTPUT POWER AND PPSD, HIGH CH

Agilent Spectrum Analyzer - Swept SA
il RL RF 500 DO SEMSEINT] ALIGN AUTO

05:20:51 PM Jun 11, 2013

#Avg Type: RMS
PNO: Wide —— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 20 dB

Ref Offset 11.5 dB
E%gsldiv Ref 20.00 dBm

TRACE

34586
TYPE| s bkttt

CET|F A

Frequency

Auto Tune

10.0

o.0o0

CenterFreq|
5.320000000 GHz|

StartFreq
5.300000000 GHz|

Stop Freq|
5.340000000 GHz|

Center 5.32000 GHz

(Ao RG] % ] v — ] Fncrion ] Ancawom
N f 5.320 00 GHz 2831 dBm Band Pover 19.20 MHz
N f 5.319 20 GHz 4.011 dBm

CONON LW =

Span 40.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (601 pts),

o 14.21

6 dBm

CF Step|
4.000000 MHz
[Auto Man|

Freq Offset|
0 Hz|
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REPORT NO: 15U21850-E21V2 DATE: NOVEMBER 23, 2015
FCC ID: BCG-E2644A

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 19.67
Mid 5300 19.27
High 5320 19.20

26 dB BANDWIDTH

BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Swept SA
l RL RF S50&  DC SEMSE:INT ALIGN AUTO 05:05:46 AM May 15, 2013
#Avg Type: RMS mace[ 55|  Frequency
T

Whde T Trig: Free Run
PNO: Wid

IFGainilow * Atten: 24 dB verp
Auto Tune|
Ref Offset 11.5 dB

10 dBidiv  Ref 25.00 dBm
Log

CenterFreq
5.260000000 GHz

StartFreq
5.240000000 GHz|

Stop Freq,
5.280000000 GHz

CF Step
4.000000 MHz
Auto Man

Freq Offset
0Hz

Center 5.26000 GHz Span 40.00 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.00 ms (601 pts)

MSG STATUS

Page 49 of 218

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




REPORT NO: 15U21850-E21V2
FCC ID: BCG-E2644A

DATE: NOVEMBER 23, 2015

BANDWIDTH MID CH

Agilent Spectrum Analyzer - Swept SA

RL RF S0& DO SENSE:INT

ALIGN AUTO

08:16:52 AM May 15, 2013

#Avg Type: RMS TRACET- 345 6 Frequency
-Wide o Trig:FreeRun v
oty ™ attan: 24 4B Joss i
Auto Tune
Ref Offset 11.5 dB AMkr1 19.27 MHz
1L%gBldiv Ref 25.00 dBm -0.69 dB
Center Freq
s 5300000000 GHz
5.0 o —
INW./ R ﬂﬂw"ﬂ%"‘l StartFreq
500 f \ 5.280000000 GHz
-16.0
N 142 Stop Freq
!\ 2 5.320000000 GHz
-250 b
MWWL’“ Wwﬂw "
. | mhe ol o CF Step
50 fjit= S 4.000000 MHz
Auto Man
-45.0
o) Freq Offset
0 Hz|
-65.0
Center 5.30000 GHz Span 40.00 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.00 ms (601 pts)
IMSG STATUS

BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Swept SA

RL RF 500  DC SENSE:INT

ALIGN AUTO

06:21:53 Ak May 15, 2013

7 Trig: Free Run

PNO: Wide 0
" Atten: 24 dB

IFGain:Low

Ref Offset 11.5 dB

10 dBidiv. Ref 25.00 dBm
Log

#Avg Type: RMS

RACE[T 5756 Frequency

p
DerfP T

AMEKr1 19.20 MHz
-1.51 dB

Auto Tune|

CenterFreq|

5.320000000 GHz

StartFreq
5.300000000 GHz|

Stop Freq

-19.68 dEin|

5.340000000 GHz

i,

CF Step

4.000000 MHz

Auto Man

Freq Offset

0Hz

Center 5.32000 GHz
#Res BW 200 kHz

MSG

#VBW 620 kHz

Span 40.00 MHz
Sweep 1.00 ms (601 pts)

STATUS
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REPORT NO: 15U21850-E21V2
FCC ID: BCG-E2644A

DATE: NOVEMBER 23, 2015

8.5.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5260 17.429
Mid 5300 17.514
High 5320 17.542

99% BANDWIDTH

BANDWIDTH LOW CH

ALIGN AUTO 08:42:26 AM May 14, 2013

#IFGain:Low

Ref Offset11.5 dB

1LO Bldiv Ref 30.00 dBm

Center Freq: 5.260000000 GHz
—— Trig:Free Run
#Atten: 40 dB

Avg[Hold: 1001100

Radio Std: None

Radic Device: BTS

Frequency

og
200

Center Freq
5.260000000 GHz

Center 5.26 GHz
#Res BW 180 kHz

Occupied Bandwidth
17.429 MHz

-28.443 kHz
18.41 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 560 kHz

Total Power

OBW Power
x dB

Span 35 MHz
#Sweep 100 ms

3.500000 MHz

CF Step

Man

16.3 dBm

Freq Offset

0Hz

99.00 %
-26.00 dB
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REPORT NO: 15U21850-E21V2
FCC ID: BCG-E2644A

DATE: NOVEMBER 23, 2015

BANDWIDTH MID CH

SENSE:INT)

ALIGH AUTO

08:41:17 AM May 14, 2013

| Center Freq: 5.300000000 GHz

=
#IFGain:Low

Ref Offset 11.5 dB
10 cBldiv Ref 30.00 dBm

Log

Trig: Free Run
#Atten: 40 dB

AvglHold: 1001100

Radio Std: None

Radio Device: BTS

Frequency

200

100

CenterFreq|
5.300000000 GHz|

Center 5.3 GHz
#Res BW 180 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

#VBW 560 kHz

Total Power

17.514 MHz

-22.794 kHz
18.88 MHz

OBW Power
x dB

Span 35 MHz
#Sweep 100 ms

CF Step
3.500000 MHz

Auto Man

16.5 dBm

Freq Offset
0 Hz|

99.00 %
-26.00 dB

BANDWIDTH HIGH CH

SENSEINT)

ALIGH AUTO

08:39:54 AM May 14, 2013

#IFGain:Low

Ref Offset 11.5 dB
10 dB/div Ref 30.00 dBm

Log

| Center Freq: $.320000000 GHz
—— Trig:Free Run
#Atten: 40 dB

AvglHold: 1001100

Radio Std: None

Radio Device: BTS

Frequency

200

100

Center Freq|
5.320000000 GHz

Center 5.32 GHz
#Res BW 180 kHz

Occupied Bandwidth

17.542 MHz

-39.783 kHz
18.63 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 560 kHz

Total Power

OBW Power
x dB

16.5 dBm

-26.00 dB

Span 35 MHz
#Sweep 100 ms

uto

CF Step
3.500000 MHz
Man

Freq Offset
0 Hz|

99.00 %

Page 52 of 218

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

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

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



REPORT NO: 15U21850-E21V2 DATE: NOVEMBER 23, 2015
FCC ID: BCG-E2644A

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 11.5 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 5260 14.56
Mid 5300 14.44
High 5320 14.32
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REPORT NO: 15U21850-E21V2 DATE: NOVEMBER 23, 2015
FCC ID: BCG-E2644A

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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REPORT NO: 15U21850-E21V2
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RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Directio
26 dB Gain
BW
(MHz) (MHz) (dBi)
Low 5260 19.7 -6.00
Mid 5300 19.3 -6.00
High 5320 19.2 -6.00
Limits
Channel | Frequency | FCC FCC
Power | PPSD
Limit Limit
(MHz) (dBm) | (dBm)
Low 5260 23.94 11.00
Mid 5300 23.85 11.00
High 5320 23.83 11.00
Duty Cycle CF (dB)| 0.00 JIncluded in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Meas Total Power Power
Power | Corr'd Limit Margin
Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5260 14.575 14.58 23.94 -9.36
Mid 5300 14.441 14.44 23.85 -9.41
High 5320 14.335 | 14.34 23.83 -9.50
PPSD Results
Channel | Frequency | Meas Total PPSD PPSD
PPSD | Corr'd Limit Margin
PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5260 4.231 4.23 11.00 -6.77
Mid 5300 4.108 4,11 11.00 -6.89
High 5320 4.105 4.11 11.00 -6.90

DATE: NOVEMBER 23, 2015
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REPORT NO: 15U21850-E21V2 DATE: NOVEMBER 23, 2015
FCC ID: BCG-E2644A

OUTPUT POWER AND PPSD

OUTPUT POWER AND PPSD, LOW CH

Agilent Spectrum Analyzer - Swept SA

RL i EENNE SENSE!INT] BLIGNAUTO | D52438 PMIN 10,2003 | o
#Avyg Type: RMS TRACE[[ 23456 Frequency

PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100 TYPE| s v

IFGain:Low #Atten: 20 dB DET|P AT R HH

Mkr2 5.258 93 GHZ Auto Tune
Ref Offset 11.5 dB
Eg;isldiv sz 205.?)0 dBm 4.231 dBm|

0.0

Center Freq

0.00 5.260000000 GHz|

-10.0

-200

StartFreq|
5.240000000 GHz

-300

-40.0

500

0.0 Stop Freq|
700 5.280000000 GHz

Center 5.26000 GHz Span 40.00 MHz

Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (601 pts) 400(5;08“:?_'2

N T T FLNCTI I3 Auto Man
5.260 00 GHz 2.870dBm Band Power 19.67 MHz 14575 dBm
5.258 93 GHz 4.231 dBm

Freq Offset|
0 Hz|

OUTPUT POWER AND PPSD, MID CH

Agilent Spectrum Analyzer - Swept SA

RL i EENNE SENSE!INT] BLIGRAUTO | D5:20:38 PN 10,2003 | o
#Avyg Type: RMS TRACE[[ 23456 Frequency

PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100 TYPE| s v

IFGain:Low #Atten: 20 dB DET|P AT R HH

Mkr2 5.299 13 GHZ Auto Tune
Ref Offset 115 dB
Eg;isldiv Reef 25.300 dBm 4.108 dBm|

0.0

Center Freq

0.00 5.300000000 GHz|

-10.0

-200

StartFreq|
5.280000000 GHz

-300

-40.0

500

0.0 Stop Freq|
700 5.320000000 GHz

Center 5.30000 GHz Span 40.00 MHz

Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (601 pts) 400(5;08“:?_'2

0 [ v | FUNCTION | FONCTIONWI FUNCTION VALLE Auto Man|
5.300 00 GHz 2949 dBm Band Power 19.27 MHz 14.441 dBm
5.299 13 GHz 4.108 dBm

Freq Offset|
0 Hz|
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REPORT NO: 15U21850-E21V2 DATE: NOVEMBER 23, 2015
FCC ID: BCG-E2644A

OUTPUT POWER AND PPSD, HIGH CH

Agilent Spectrum Analyzer - Swept SA
4 RL RF 500 DC SENSE:INT] ALIGN AUTO 05:33:06 PM un 11, 2013
#Avg Type: RMS TRACE[1 S 2456 Frequency
PNO: Wide —— 1rig: Free Run Avg|Hold: 100/100 TYPE| s Wit
IFGain:Low #Atten: 20 dB oeTlP A

Auto Tune

Ref Offset11.5 dB
E%gsldiv Ref 20.00 dBm

100 CenterFreq|
0on 5.320000000 GHz|

StartFreq
5.300000000 GHz|

Stop Freq|
5.340000000 GHz|

Center 5.32000 GHz Span 40.00 MHz CF Step
#Res BW 1.0 MHz #VBW 3.0 MHz* 4.000000 MHz

[MRATMODET TR sl % T v ] FUNCron | WD DNCTIO Auto Man
N f 5.320 00 GHz 2944 dBm Band Povver 19.20 MHz
N f 5.32093 GHz 4.105 dBm

Freq Offset|
0 Hz|

CONON LW =
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REPORT NO: 15U21850-E21V2 DATE: NOVEMBER 23, 2015
FCC ID: BCG-E2644A

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 43.87
High 5310 43.98

26 dB BANDWIDTH

BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Swept SA
il RL RF S0Q  DC 4 ALIGN AUTO 05:37:08 AM May 15, 2013
#Avg Type: RMS TRACE[T- 345 6 Frequency
T

n 7' Trig: Free Run
PNO: Fast ()
IFGaindLow  Atten: 24 dB vet|P

Auto Tune
Ref Offset 11.6 dB
E%gsldiv Ref 25.00 dBm

Center Freq
180 5.270000000 GHz

£.00

StartFreq
cm 5.235000000 GHz

Stop Freq
5.305000000 GHz|

CF Step
7.000000 MHz
Auto Man

Freq Offset
0 Hz|

Center 5.27000 GHz Span 70.00 MHz
#Res BW 430 kHz #VBW 1.5 MHz Sweep 1.00 ms (601 pts)

MSG STATUS
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REPORT NO: 15U21850-E21V2 DATE: NOVEMBER 23, 2015
FCC ID: BCG-E2644A

BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Swept SA
RL FF Sie DC SEMSE:INT| ALIGRAUTO | 05:59:45 AM May 15, 2013
#Avyg Type: RMS TRACE[1[2 345 & Frequency

T
o

AMKr1 43.98 MHz Auto Tune

PNO: Fast o 1rig: FreeRun
IFGain:Low Aften: 24 dB

Ref Offset 11.5 dB

‘IL%gdBldiv Ref 25.00 dBm -0.09 dB

CenterFreq|
5.310000000 GHz|

”’-‘\m\ StartFreq
5.275000000 GHz

Stop Freq,
5.345000000 GHz

‘M‘WW CF Step

7.000000 MHz
Auto Man

-18.62 dEi|

Freq Offset
0 Hz

Center 5.31000 GHz Span 70.00 MHz
#Res BW 430 kHz #/BW 1.5 MHz Sweep 1.00 ms (601 pts)

MSG STATUS
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REPORT NO: 15U21850-E21V2 DATE: NOVEMBER 23, 2015
FCC ID: BCG-E2644A

8.6.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5270 35.834
High 5310 35.999

99% BANDWIDTH

99% BANDWIDTH, LOW CH

. ALIGN AUTO 08:32:04 AM May 14, 2013
Center Freq: 5.270000000 GHz Radio Std: None Frequency

—— Trig:Free Run Avg|Hold: 100,100
#IFGain:Low #Atten: 40 dB Radio Device: BTS

Ref Offset 11.5 dB
10 dB/div Ref 30.00 dBm
Log

00 Center Freq|
5.270000000 GHz

CF Step
6.000000 MHz
Center 5.27 GHz Span 60 MHz Man

#Res BW 390 kHz #/BW 2 MHz #Sweep 100 ms

Occupied Bandwidth Total Power 16.0 dBm Freq Offset
35.834 MHz otz

Transmit Freq Error -23.478 kHz OBW Power 99.00 %
x dB Bandwidth 38.53 MHz x dB -26.00 dB
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REPORT NO: 15U21850-E21V2

FCC ID: BCG-E2644A

DATE: NOVEMBER 23, 2015

99% BANDWIDTH, HIGH CH

Agilent Spectrum Analyzer - Occupied BW

RL RF S0Q  DC

SEMSEINT

ALIGH AUTO 08:31:01 AM May 14, 2013

|

—— Trig:Free Run

‘ CenterFreq: 5.3

#IFGain:Low #Atten: 40 dB

Ref Offset 11.5 dB
10 dBidiv Ref 30.00 dBm

GHz
AvglHold: 100/100

Radio Std: None

Radio Device: BTS

Frequency

Log

200

Center 5.31 GHz
#Res BW 390 kHz

Occupied Bandwidth

35.999 MHz
Transmit Freq Error -110.17 kHz
x dB Bandwidth 41.91 MHz

#/BW 2 MHz

Total Power

OBW Power
x dB

Span 60 MHz
#Sweep 100 ms

16.2 dBm

99.00 %
-26.00 dB

STATUS

Center Freq
5.310000000 GHz

CF Step
6.000000 MHz
uto Man

Freq Offset
0Hz
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REPORT NO: 15U21850-E21V2 DATE: NOVEMBER 23, 2015
FCC ID: BCG-E2644A

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 11.5 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 5270 14.50
High 5310 14.40

Page 62 of 218

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



REPORT NO: 15U21850-E21V2 DATE: NOVEMBER 23, 2015
FCC ID: BCG-E2644A

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-E21V2
FCC ID: BCG-E2644A

RESULTS

Bandwidth and Antenna Gain

DATE: NOVEMBER 23, 2015

Channel | Frequency Min Directio
26 dB Gain
BW
(MHz) (MHz) (dBi)
Low 5270 43.9 -6.00
High 5310 44.0 -6.00
Limits
Channel | Frequency FCC FCC
Power | PPSD
Limit Limit
(MHz) (dBm) | (dBm)
Low 5270 24.00 11.00
High 5310 24.00 11.00
Duty Cycle CF (dB)| 0.22 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Meas Total Power Power
Power | Corr'd Limit Margin
Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5270 14.515 14.74 24.00 -9.27
High 5310 14.419 14.64 24.00 -9.36
PPSD Results
Channel | Frequency | Meas Total PPSD PPSD
PPSD | Corr'd Limit Margin
PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5270 0.919 1.14 11.00 -9.86
High 5310 0.778 1.00 11.00 -10.00
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REPORT NO: 15U21850-E21V2 DATE: NOVEMBER 23, 2015
FCC ID: BCG-E2644A

OUTPUT POWER AND PPSD,

OUTPUT POWER AND PPSD, LOW CH

Agilent Spectrum Analyzer - Swept SA

RL i EENNE SENSE!INT] BLIGRAUTO | D54 PMILN 10,2003 | o
#Avyg Type: RMS TRACE[L - 3456 Frequency

PNO: Fast —» 1tig: Free Run Avg|Hold: 100/100 TYPE| s v

IFGain:Low #Atten: 20 dB DET|P AT R HH

Mkr2 5.267 20 GHZ] Auto Tune
Eg;isldiv geeffozﬁlie(;(m%ﬁ 0.919 dBm)|

0.0

& Center Freq
R SEVL A—— 5.270000000 GHz

0.00

-10.0

-200

StartFreq|
5.235000000 GHz

-300

-40.0

500

0.0 Stop Freq|
700 5.305000000 GHz

Center 5.27000 GHz Span 70.00 MHz

Res BIW 1.0 MHz #VBW 3.0 MHz" Sweep 1.00 ms (601 pts) CF Step

7.000000 MHz
FUN FUNCTION VALLE Auto Man|

L I
5.270 00 GHz 4916 dBm  Band Power 43.87 MHz 14515 dBm
5267 20 GHz 0819 dBm

Freq Offset|
0 Hz|

OUTPUT POWER AND PPSD, HIGH CH

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q DG SENSEINT] ALIGNAUTO | 05:43:10PMJun 11,2013
#Avg Type: RMS TRACE[ D245 6 Frequency
- Trig: Free Run Avg|Hold: 100/100 THPE| s kb
PNO: Fast —+—
IFGain:Low #Atten: 20 dB eT|P AN NN

Auto Tune
Mkr2 5.312 10 GHz
10 gBldiv 53?05536%55?5 0.778 dBm|

0.0

CenterFreq|
- — = 5.310000000 GHz|
-10.0

-200

StartFreq
5.275000000 GHz|

-30.0

-400

600

60.0 Stop Freq|
700 5.345000000 GHz

Center 5.31000 GHz Span 70.00 MHz

Res BW 1.0 MHz #/BW 3.0 MHz* Sweep 1.00 ms (601 pts), 7.000000 MHz2

[ 5 [ v ] FOncriov | FUNCTION VALLE Auto Man
N

TH ]
1 531000 GHz 4579dBm Band Power 43.98 MHz 14.419 dBm
N 531210 GHz 0.778 dBm

CF Step|

Freq Offset|
0 Hz|
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REPORT NO: 15U21850-E21V2 DATE: NOVEMBER 23, 2015
FCC ID: BCG-E2644A

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 18.93
Mid 5580 18.73
High 5700 19.36

26 dB BANDWIDTH

BANDWIDTH LOW CH

ALIGNAUTO | 08:43:11 AM May 15, 2013
#Avg Type: RMS TRACE[ 3 5 b Frequency

PNO: Wide Ty 1H¢: Free Run T
IFGain:Low — Atten: 24 dB serlP

Auto Tune|
Ref Offset 11.5 dB
Eggstdiv Ref 25.00 dBm

CenterFreq
5.500000000 GHz

StartFreq
5.480000000 GHz|

Stop Freq,
5520000000 GHz

CF Step
4.000000 MHz
Auto Man

Freq Offset
0 Hz

Center 5.50000 GHz Span 40.00 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.00 ms (601 pts)

MSG STATUS
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REPORT NO: 15U21850-E21V2
FCC ID: BCG-E2644A

DATE: NOVEMBER 23, 2015

BANDWIDTH MID CH

Agilent Spectrum Analyzer - Swept SA

RL RF S0& DO SENSE:INT ALIGN AUTO

05:49:30 AM May 15, 2013

#Avg Type: RMS TRACET- 345 6 Frequency
Wide 3 T1rig:FreeRun TY
oty ™ attan: 24 4B Joss i
Auto Tune
Ref Offset 11.5 dB AMkr1 18.73 MHz
1L%gBldiv Ref 25.00 dBm -2.65 dB
Center Freq
=0 5580000000 GHz
500 e A
™ 1 R"LM StartFreq
5m ]\ 5.560000000 GHz|
e e 142 12,24 dB| Stop Freq
I )J 5.600000000 GHz
-250 M\I‘q—[m H‘LAIJ\]
) MM e CF Step
=0 I ) “ﬂﬂwl\_d 4000000 MHz
Auto Man
-45.0
50 Freq Offset
0 Hz|
-65.0
Center 5.58000 GHz Span 40.00 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.00 ms (601 pts)
IMSG STATUS

BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Swept SA

RL RF 500  DC SEMSE:INT ALIGN AUTO

11:25:48 AM May 14, 2013

#Avg Type: RMS

7 Trig: Free Run

PNO: Wide 0
" Atten: 24 dB

IFGain:Low

Ref Offset 11.5 dB

10 dBidiv. Ref 25.00 dBm
Log

TRACE[ 5056

Frequency

p
DerfP T

AMKr1 19.36 MHz

-1.54 dB

Auto Tune|

-18.71 dBim|

M

CenterFreq|
5.700000000 GHz

StartFreq
5.680000000 GHz|

Stop Freq
5.720000000 GHz

CF Step
4.000000 MHz

Auto Man

Center 5.70000 GHz
#Res BW 200 kHz

MSG

#VBW 620 kHz

Span 40.00 MHz
Sweep 1.00 ms (1001 pts)

STATUS

Freq Offset
0Hz
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REPORT NO: 15U21850-E21V2
FCC ID: BCG-E2644A

DATE: NOVEMBER 23, 2015

8.7.2.99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5500 16.334
Mid 5580 16.290
High 5700 16.286

99% BANDWIDTH

BANDWIDTH LOW CH

ALIGN AUTO 08:54:40 AM May 14, 2013

——
#IFGain:Low

Ref Offset11.5 dB
Ref 30.00 dBm

Center Freq: 5.500000000 GHz
Trig: Free Run Avg|Held: 100/100
#Atten: 40 dB Radic Device: BTS

Radio Std: None

Frequency

10 dBldiv
Log

200

Center Freq
5.500000000 GHz

Center 5.5 GHz
#Res BW 180 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

16.334 MHz

~46.557 kHz
18.52 MHz

Span 35 MHz

#VBW 560 kHz #Sweep 100 ms

3.500000 MHz

CF Step

Man

Total Power 16.3 dBm

Freq Offset

0Hz

OBW Power
x dB

99.00 %
-26.00 dB
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REPORT NO: 15U21850-E21V2
FCC ID: BCG-E2644A

DATE: NOVEMBER 23, 2015

BANDWIDTH MID CH

Agilent Spectrum Analyzer - Occupied BW

ALIGN AUTO 08:55:45 AM May 14, 2013
r Center Freq: 5580000000 GHz Radio Std: None Frequency
—— Trig:Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 40 dB Radio Device:BTS
Ref Offset 11.5 dB
10 dB/div Ref 30.00 dBm
Log
00 Center Freq|
00 5580000000 GHz
0.00 1 - A
-10.0 il
-20.0
-30.0 - -1
-40.0 pi — —
-50.0 —
0 CF Step
3.500000 MHz
Center 5.38 GHz Span 35 MHz{|auto Man
#Res BW 180 kHz #/BW 560 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 17.0 dBm Freq Offset
0 Hz|
16.290 MHz
Transmit Freq Error -35.464 kHz OBW Power 99.00 %
x dB Bandwidth 18.47 MHz x dB -26.00 dB
IMSG STATUS

BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Occupied BW

SEMSE:INT

ALIGN AUTO

08:57:18 AM May 14, 2013

#IFGain:Low

Ref Offset11.5 dB

10 dB/div Ref 30.00 dBm

Center Freq: 5.700000000 GHz
—— Trig:Free Run
#Atten: 40 dB

Avg[Hold: 1001100

Radio Std: None

Radic Device: BTS

Frequency

Log
200

100

5.700000000 GHz

CenterFreq|

Center 5.7 GHz
#Res BW 180 kHz

Occupied Bandwidth
16.286 MHz

15.724 kHz
25,92 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 560 kHz

Total Power

OBW Power
xdB

Span 35 MHz
#Sweep 100 ms

uto

CF Step
3.500000 MHz
Man

17.4 dBm

Freq Offset
0Hz

99.00 %
-26.00 dB
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REPORT NO: 15U21850-E21V2 DATE: NOVEMBER 23, 2015
FCC ID: BCG-E2644A

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 13.90
Mid 5580 13.90
High 5700 14.00
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REPORT NO: 15U21850-E21V2 DATE: NOVEMBER 23, 2015
FCC ID: BCG-E2644A

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.

Page 71 of 218

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



REPORT NO: 15U21850-E21V2
FCC ID: BCG-E2644A

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Directio
26 dB Gain
BW
(MHz) (MHz) (dBi)
Low 5500 18.9 -5.50
Mid 5580 18.7 -5.50
High 5700 19.4 -5.50
Limits
Channel | Frequency | FCC FCC
Power | PPSD
Limit Limit
(MHz) (dBm) | (dBm)
Low 5500 23.77 11.00
Mid 5580 23.73 11.00
High 5700 23.87 11.00
Duty Cycle CF (dB)| 0.00 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Meas Total Power Power
Power | Corr'd Limit Margin
Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5500 13.909 | 13.91 23.77 -9.86
Mid 5580 13.905 | 13.91 23.73 -9.82
High 5700 14.014 14.01 23.87 -9.86
PPSD Results
Channel | Frequency | Meas Total PPSD PPSD
PPSD | Corr'd Limit Margin
PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5500 3.786 3.79 11.00 -7.21
Mid 5580 3.660 3.66 11.00 -7.34
High 5700 3.821 3.82 11.00 -7.18

DATE: NOVEMBER 23, 2015
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REPORT NO: 15U21850-E21V2 DATE: NOVEMBER 23, 2015
FCC ID: BCG-E2644A

OUTPUT POWER AND PPSD

OUTPUT POWER AND PPSD, LOW CH

Agilent Spectrum Analyzer - Swept SA

RL i EENNE SENSE!INT] BLIGHAUTO | D54T04PMILN 10,2003 | o
#Avyg Type: RMS TRACE[L - 3456 Frequency

PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100 TYPE| s v

IFGain:Low #Atten: 20 dB DET|P AT R HH

Mkr2 5.499 07 GHZ Auto Tune
Ref Offset 115 dB
0 deidiv Ref 20,00 dBm 3,786 dBm

0.0

Center Freq

0.00 5.500000000 GHz|

-10.0

-200

StartFreq|
5.480000000 GHz

-300

-40.0

500

0.0 Stop Freq|
700 5.520000000 GHz

Center 5.50000 GHz Span 40.00 MHz

Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (601 pts) 400(5;08“:?_'2

N T [T FLNCTI I3 Auto Man
5.500 00 GHz 2543 dBm Band Power 16.93 MHz 13.909 dBm
5.499 07 GHz 3.786 dBm

Freq Offset|
0 Hz|

OUTPUT POWER AND PPSD, MID CH

Agilent Spectrum Analyzer - Swept SA

RL i EENNE SENSE!INT] BLIGRAUTO | D5:513 PN 10,2003 | o
#Avyg Type: RMS TRACE[L 23456 Frequency

PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100 TYPE| s v

IFGain:Low #Atten: 20 dB DET|P AT R HH

Mkr2 5.578 87 GHZ Auto Tune
Ref Offset 115 dB
Eg;isldiv Reef 25.300 dBm 3.660 dBm)|

0.0

Center Freq

0.00 5.580000000 GHz|

-10.0

-200

StartFreq|
5.560000000 GHz

-300

-40.0

500

0.0 Stop Freq|
700 5.600000000 GHz

Center 5.58000 GHz Span 40.00 MHz

Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (601 pts) 400(5;08“:?_'2

0 [ v | FUNCTION | FONCTIONWI FUNCTION VALLE Auto Man|
5560 00 GHz 2,694 dBm Band Power 16.73 MHz 13.905 dBm
5578 87 GHz 3.660 dBm

Freq Offset|
0 Hz|
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REPORT NO: 15U21850-E21V2
FCC ID: BCG-E2644A

DATE: NOVEMBER 23, 2015

OUTPUT POWER AND PPSD, HIGH CH

Agilent Spectrum Analyzer - Swept SA
il RL RF 500 DO SEMSEINT] ALIGN AUTO

05:53:43 PM Jun 11, 2013

#Avg Type: RMS
PNO: Wide —— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 20 dB

Ref Offset11.5 dB
E%gsldiv Ref 20.00 dBm

TRACE[] . 3456
TYPE| s bkttt
CET|F A

10.0

o.0o0

Frequency

Auto Tune

CenterFreq|
5.700000000 GHz|

Center 5.70000 GHz

(A vooe RG] % ] v — ] Fncrion ] Ancawom
N f 5.700 00 GHz 2671 dBm Band Pover 19.36 MHz
N f 5.701 27 GHz 3.821 dBm

CONON LW =

#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (601 pts),

Span 40.00 MHz

1

StartFreq
5.680000000 GHz|

Stop Freq|
5.720000000 GHz|

CF Step|
4.000000 MHz
[Auto Man|

Freq Offset|
0 Hz|
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REPORT NO: 15U21850-E21V2 DATE: NOVEMBER 23, 2015
FCC ID: BCG-E2644A

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 19.00
Mid 5580 19.27
High 5700 19.00

26 dB BANDWIDTH

BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Swept SA
i RL FF Sie DC SEMSE:INT| ALIGNAUTO | 08:31:43 AM May 15, 2013
#Avyg Type: RMS TRACE[1[2 345 & Frequency

- Wide 3 T1rig:Free Run T
FCainton ™ Aten: 24 4B ver|P
Auto Tune|

Ref Offset 11.5 dB
1L%gBldiv Ref 25.00 dBm

CenterFreq|
150 5500000000 GHz|

&00

StartFreq
s 5.480000000 GHz

-150

Stop Freq,

5.520000000 GHz
-260

CF Step
4.000000 MHz
Auto Man

Freq Offset
0Hz

Center 5.50000 GHz Span 40.00 MHz
#Res BW 200 kHz #/BW 620 kHz Sweep 1.00 ms (601 pts)

MSG STATUS
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REPORT NO: 15U21850-E21V2
FCC ID: BCG-E2644A

DATE: NOVEMBER 23, 2015

BANDWIDTH MID CH

Agilent Spectrum Analyzer - Swept SA

RL RF S0G DO SENSE:INT ALIGN AUTO 05:59:58 AM May 15, 2013
#Avg Type: RMS TRACET- 345 6 Frequency
Wide 3 T1rig:FreeRun TY
oty ™ attan: 24 4B Joss i
Auto Tune
Ref Offset 11.5 dB AMkr1 19.27 MHz
1L%gBldiv Ref 25.00 dBm -1.77 dB
Center Freq
s 5580000000 GHz
5.0 Wﬂmwww“ 1, ﬂ””"“““ﬂnawi“%
/n» rl JluL StartFreq
500 f I 5560000000 GHz
-16.0
W 842 st Stop Freq
" ) 5600000000 GHz
350 HHWAM m\ﬂNﬂr Mﬂ%m 4 CF Step
4,000000 MHz
J Hlﬂm“m Auto Man
-45.0
o) Freq Offset
0 Hz|
-65.0
Center 5.58000 GHz Span 40.00 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.00 ms (601 pts)
IMSG STATUS

BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Swept SA
RL FF 500  DC

SEMSE:INT ALIGN AUTO O6:56:47 Ak May 15, 2013

PNO: Wide )
IFGain:Low

Ref Offset 11.5 dB

10 dBidiv. Ref 25.00 dBm
Log

#Avg Type: RMS TRACE‘ 2456

Frequency

7 Trig: Free Run

"
Atten: 24 dB DET|P 1K

AMEKr1 19.00 MHz
-0.57 dB

Auto Tune|

-18.97 de|

Hw%

CenterFreq|
5.700000000 GHz

StartFreq
5.680000000 GHz|

Stop Freq
5.720000000 GHz

CF Step
4.000000 MHz

Auto Man

Center 5.70000 GHz
#Res BW 200 kHz

MSG

#V/BW

Span 40.00 MHz
Sweep 1.00 ms (601 pts)

STATUS

620 kHz

Freq Offset
0Hz
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REPORT NO: 15U21850-E21V2
FCC ID: BCG-E2644A

DATE: NOVEMBER 23, 2015

8.8.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5500 17.494
Mid 5580 17.550
High 5700 17.604

99% BANDWIDTH

BANDWIDTH LOW CH

ALIGN AUTO 08:38:48 AM May 14, 2013

——
#IFGain:Low

Ref Offset11.5 dB
Ref 30.00 dBm

Center Freq: 5.500000000 GHz
Trig: Free Run Avg|Held: 100/100
#Atten: 40 dB Radic Device: BTS

Radio Std: None

Frequency

10 dBldiv
Log

200

Center Freq
5.500000000 GHz

Center 5.5 GHz
#Res BW 180 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

17.494 MHz

-26.735 kHz
19.09 MHz

Span 35 MHz

#VBW 560 kHz #Sweep 100 ms

3.500000 MHz

CF Step

Man

Total Power 16.2 dBm

Freq Offset

0Hz

OBW Power
x dB

99.00 %
-26.00 dB
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REPORT NO: 15U21850-E21V2 DATE: NOVEMBER 23, 2015
FCC ID: BCG-E2644A

BANDWIDTH MID CH

Agilent Spectrum Analyzer - Occupied BW

ALIGN AUTO 08:37:41 AM May 14, 2013

r Center Freq: 5580000000 GHz Radio Std: None Frequency
—— Trig:Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 40 dB Radio Device:BTS
Ref Offset 11.5 dB
10 dB/div Ref 30.00 dBm
Log
00 Center Freq|
00 5580000000 GHz
0.00 el - e
-10.0 L]
-20.0
-30.0 -
0.0 - -
-50.0
0 CF Step
3.500000 MHz
Center 5.58 GHz Span 35 MHz| |auto Man
#Res BW 180 kHz #/BW 560 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 16.8 dBm Freq Offset
0 Hz|
17.550 MHz
Transmit Freq Error -28.926 kHz OBW Power 99.00 %
x dB Bandwidth 18.88 MHz x dB -26.00 dB
IMSG STATUS

BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Occupied BW
u SENSE:INT| ALIGN AUTO 08:36:39 AM May 14, 2013
Center Freq: 5.700000000 GHz Radio Std: None Frequency
—— Trig:Free Run Avg|Held: 100/100
HIFGain:Low #Atten: 40 dB Radio Device:BTS

Ref Offset 11.5 dB
10 cB/div Ref 30.00 dBm
Log

200

CenterFreq|
0.0 5.700000000 GHz

CF Step
3.500000 MHz
uto Man

Center 5.7 GHz Span 35 MHz
#Res BW 180 kHz #/BW 560 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 16.5 dBm Freq Offset

17.604 MHz ore
Transmit Freq Error -23.727 kHz OBW Power 99.00 %
x dB Bandwidth 27.52 MHz x dB -26.00 dB
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REPORT NO: 15U21850-E21V2 DATE: NOVEMBER 23, 2015
FCC ID: BCG-E2644A

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 13.98
Mid 5580 14.03
High 5700 13.81
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REPORT NO: 15U21850-E21V2 DATE: NOVEMBER 23, 2015
FCC ID: BCG-E2644A

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-E21V2
FCC ID: BCG-E2644A

RESULTS

Bandwidth and Antenna Gain

Channel | Frequency Min Directio
26 dB Gain
BW
(MHz) (MHz) (dBi)
Low 5500 19.0 -5.50
Mid 5580 19.3 -5.50
High 5700 19.0 -5.50
Limits
Channel | Frequency | FCC FCC
Power | PPSD
Limit Limit
(MHz) (dBm) | (dBm)
Low 5500 23.79 11.00
Mid 5580 23.85 11.00
High 5700 23.79 11.00
Duty Cycle CF (dB)| 0.00 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Meas Total Power Power
Power | Corr'd Limit Margin
Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5500 13.994 | 13.99 23.79 -9.79
Mid 5580 14.050 | 14.05 23.85 -9.80
High 5700 13.865 | 13.87 23.79 -9.92
PPSD Results
Channel | Frequency | Meas Total PPSD PPSD
PPSD | Corr'd Limit Margin
PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5500 3.566 3.57 11.00 -7.43
Mid 5580 3.808 3.81 11.00 -7.19
High 5700 3.544 3.54 11.00 -7.46

DATE: NOVEMBER 23, 2015
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REPORT NO: 15U21850-E21V2 DATE: NOVEMBER 23, 2015
FCC ID: BCG-E2644A

OUTPUT POWER AND PPSD

OUTPUT POWER AND PPSD, LOW CH

Agilent Spectrum Analyzer - Swept SA

RL i EENNE SENSE!INT] BLIGRAUTO | DSSaA7 PN 10,2003 | o
#Avyg Type: RMS TRACE[[ - 3456 Frequency

PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100 TYPE| s v

IFGain:Low #Atten: 20 dB DET|P AT R HH

Mkr2 5.499 13 GHZ Auto Tune
Ref Offset 115 dB
0 deidiv Ref 20,00 dBm 3 566 dBm

0.0

Center Freq

0.00 5.500000000 GHz|

-10.0

-200

StartFreq|
5.480000000 GHz

-300

-40.0

500

0.0 Stop Freq|
700 5.520000000 GHz

Center 5.50000 GHz Span 40.00 MHz

Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (601 pts) 400(5;08“:?_'2

L v ] _funcrion UG FLNCTI I3 Auto Man
5.500 00 GHz 2.293 dBm Band Power 19.00 MHz 13.994 dBm
5.499 13 GHz 3.566 dBm

Freq Offset|
0 Hz|

OUTPUT POWER AND PPSD, MID CH

Agilent Spectrum Analyzer - Swept SA

RL i EENNE SENSE!INT] BLIGNAUTO | DBOZ0BPMILN 10,2003 | o
#Avyg Type: RMS TRACE[[ 23456 Frequency

PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100 TYPE| s v

IFGain:Low #Atten: 20 dB DET|P AT R HH

Mkr2 5.581 20 GHZ] Auto Tune
Ref Offset 115 dB
Eg;isldiv Reef 25.300 dBm 3.808 dBm)|

0.0

Center Freq

0.00 5.580000000 GHz|

-10.0

-200

StartFreq|
5.560000000 GHz

-300

-40.0

500

0.0 Stop Freq|
700 5.600000000 GHz

Center 5.58000 GHz Span 40.00 MHz

Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (601 pts) 400(5;08“:?_'2

0 [ v | FUNCTION | FONCTIONWI FUNCTION VALLE Auto Man|
5560 00 GHz 2193 dBm Band Power 19.27 MHz 14.050 dBm
558120 GHz 3.808 dBm

Freq Offset|
0 Hz|

MsG [ L) Alignment Completed
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REPORT NO: 15U21850-E21V2
FCC ID: BCG-E2644A

DATE: NOVEMBER 23, 2015

OUTPUT POWER AND PPSD, HIGH CH

Agilent Spectrum Analyzer - Swept SA
il RL RF 500 DO SEMSEINT] ALIGN AUTO

06:06: 10 PM Jun 11, 2013

#Avg Type: RMS
PNO: Wide —— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 20 dB

Ref Offset11.5 dB
E%gsldiv Ref 20.00 dBm

TRACE

34586
TYPE| s bkttt

CET|F A

Frequency

Auto Tune

10.0

o.0o0

CenterFreq|
5.700000000 GHz|

StartFreq
5.680000000 GHz|

Stop Freq|
5.720000000 GHz|

Center 5.70000 GHz

(oo RG] % ] v ] Fncrion ] Anciawom
N f 5.700 00 GHz 2.255 dBm Band Pover 19.00 MHz
N f 5.699 27 GHz 3.544 dBm

CONON LW =

Span 40.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (601 pts),

o 13.8

6 dBm

CF Step|
4.000000 MHz
[Auto Man|

Freq Offset|
0 Hz|
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REPORT NO: 15U21850-E21V2 DATE: NOVEMBER 23, 2015
FCC ID: BCG-E2644A

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 42.70
Mid 5550 43.05
High 5670 41.88

26 dB BANDWIDTH

BANDWIDTH LOW CH

Agilent Spectrum Analyzer - Swept SA
i RL FF Sie DC SEMSE:INT| ALIGN AUTO | 08:38:12 AM May 15, 2013
#Avyg Type: RMS TRACE[1[2 345 & Frequency

n = Trig:Free Run T
FCointow ™ Aten: 24 4B ver|P
Auto Tune|

Ref Offset 11.5 dB
1L%gBldiv Ref 25.00 dBm

CenterFreq|
150 5.510000000 GHz|

&00

StartFreq
s 5.475000000 GHz

-150

Stop Freq,

5.545000000 GHz
-260

CF Step
7.000000 MHz
Auto Man

Freq Offset
0Hz

Center 5.51000 GHz Span 70.00 MHz
#Res BW 430 kHz #/BW 1.5 MHz Sweep 1.00 ms (601 pts)

MSG STATUS
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REPORT NO: 15U21850-E21V2
FCC ID: BCG-E2644A

DATE: NOVEMBER 23, 2015

BANDWIDTH MID CH

Agilent Spectrum Analyzer - Swept SA
RL RF S0& DO

SENSE:INT

ALIGN AUTO 08:43:20 AM May 15, 2013

IFGain:Low Atten: 24

Ref Offset 11.5 dB
Ref 25.00 dBm

PHO: Fast () Trig: Free Run

#Avyg Type: RMS TRACE‘ 3456

Frequency

by’
DET‘F’NNNNN

AMKr1 43.05 MHz
-0.76 dB

dB

Auto Tune

10 dBidiv
Log

Center Freq
5550000000 GHz

e

-160

142

StartFreq
5.515000000 GHz

-19.39 dEin|

L

'"Wm,wl

Stop Freq
5.585000000 GHz|

CF Step
7.000000 MHz

Auto Man

Freq Offset
0 Hz|

Center 5.55000 GHz
#Res BW 430 kHz

MSG

#VBW 1.5 MHz

Span 70.00 MHz
Sweep 1.00 ms (601 pts)

STATUS

BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Swept SA
RL FF 500  DC

SEMSE:INT

ALIGN AUTO 08:53:04 Ar May 15, 2013

PHO: Fast
IFGain:Low Atten: 24
Ref Offset 11.5 dB

10 dBidiv. Ref 25.00 dBm
Log

‘7.| Trig: Free Run
.

#Avg Type: RMS TRACE‘ 2456

Frequency

p
DerfP T

AMKr1 41.88 MHz
-1.02 dB

dB

Auto Tune|

CenterFreq|
5.670000000 GHz

M

StartFreq
5.635000000 GHz|

-19.01 di|

%MLJMM

Stop Freq
5.705000000 GHz

CF Step
7.000000 MHz

Auto Man

Freq Offset
0Hz

Center 5.67000 GHz
#Res BW 430 kHz

MSG

#VBW 1.5 MHz

Span 70.00 MHz
Sweep 1.00 ms (601 pts)

STATUS
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REPORT NO: 15U21850-E21V2 DATE: NOVEMBER 23, 2015
FCC ID: BCG-E2644A

8.9.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5510 35.650
Mid 5550 35.807
High 5670 35.931

99% BANDWIDTH

BANDWIDTH LOW CH

: ALIGN AUTO 08:20,23 AMMay 14, 2013 | |
[Center Freq 5.510000000 GHz Center Freq: 5.5 GHz Radio Std: None Frequency

—— Trig:Free Run Avg|Held: 100/100
#IFGain:Low #Atten: 40 dB Radie Device: BTS

Ref Offset 11.5 dB
10 cB/div Ref 30.00 dBm
Log

200

Center Freq
5.510000000 GHz

CF Step
6.000000 MHz
Center 5.51 GHz

Span 60 MHz Man
#Res BW 390 kHz #/BW 2 MHz #Sweep 100 ms

Occupied Bandwidth Total Power 16.0 dBm Freq Offset

35.650 MHz ore
Transmit Freq Error -115.51 kHz OBW Power 99.00 %
x dB Bandwidth 38.46 MHz x dB -26.00 dB

MsG | i) Alignment Completed
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REPORT NO: 15U21850-E21V2
FCC ID: BCG-E2644A

DATE: NOVEMBER 23, 2015

BANDWIDTH MID CH

Agilent Spectrum Analyzer - Occupied BW

ALIGN AUTO

08:26:57 AM May 14, 2013

r Center Freq: 5550000000 GHz Radio Std: None Frequency
—— Trig:Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 40 dB Radio Device:BTS
Ref Offset 11.5 dB
10 dB/div Ref 30.00 dBm
Log
00 Center Freq|
00 5550000000 GHz
0.00 )
-10.0 H [
-20.0
30,0 btk b Ll
20,0 |
-50.0
0 CF Step
6.000000 MHz
Center 5.35 GHz Span 60 MHz| |auto Man
#Res BW 390 kHz #/BW 2 MHz #Sweep 100 ms
Occupied Bandwidth Total Power 16.4 dBm Freq Offset
0 Hz|
35.807 MHz
Transmit Freq Error -8.584 kHz OBW Power 99.00 %
x dB Bandwidth 38.07 MHz x dB -26.00 dB
IMSG STATUS

BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Occupied BW

SEMSE:INT

ALIGN AUTO

08:28:15 AM May 14, 2013

#IFGain:Low

Ref Offset11.5 dB

10 dB/div Ref 30.00 dBm

Center Freq: 5.670000000 GHz
—— Trig:Free Run
#Atten: 40 dB

Avg[Hold: 1001100

Radio Std: None

Radic Device: BTS

Frequency

Log
200

100

CenterFreq|
5.670000000 GHz

Center 5.67 GHz
#Res BW 390 kHz

Occupied Bandwidth
35.931 MHz

7.259 kHz
47.21 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 2 MHz

Total Power

OBW Power
xdB

16.9 dBm

99.00 %
-26.00 dB

Span 60 MHz
#Sweep 100 ms

CF Step
6.000000 MHz

uto Man

Freq Offset
0Hz

Page 87 of 218

UL VERIFICATION SERVICES INC.

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

TEL: (510) 771-1000

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



REPORT NO: 15U21850-E21V2 DATE: NOVEMBER 23, 2015
FCC ID: BCG-E2644A

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 11.5 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 13.97
Mid 5550 14.00
High 5670 13.82
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REPORT NO: 15U21850-E21V2 DATE: NOVEMBER 23, 2015
FCC ID: BCG-E2644A

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.

Page 89 of 218

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



REPORT NO: 15U21850-E21V2 DATE: NOVEMBER 23, 2015
FCC ID: BCG-E2644A

RESULTS

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

BW

(MHz) (MHz) | (dBi)
Low 5510 42.7 | -5.50
Mid 5550 43.1 | -5.50
High 5670 41.9 | -5.50

Limits
Channel | Frequency | FCC FCC
Power | PPSD
Limit Limit
(MHz) (dBm) | (dBm)

Low 5510 24.00 11.00
Mid 5550 24.00 11.00
High 5670 24.00 11.00

Duty Cycle CF (dB)| 0.22 |Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency | Meas Total Power Power
Power | Corr'd Limit Margin
Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5510 13.978 14.20 24.00 -9.80
Mid 5550 14.011 14.23 24.00 -9.77
High 5670 13.868 | 14.09 24.00 -9.91

PPSD Results

Channel | Frequency | Meas Total PPSD PPSD
PPSD | Corr'd Limit Margin
PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5510 0.211 0.43 11.00 -10.57
Mid 5550 0.388 0.61 11.00 -10.39
High 5670 0.117 0.34 11.00 -10.66
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REPORT NO: 15U21850-E21V2 DATE: NOVEMBER 23, 2015
FCC ID: BCG-E2644A

OUTPUT POWER AND PPSD

OUTPUT POWER AND PPSD, LOW CH

Agilent Spectrum Analyzer - Swept SA

RL i EENNE SENSE!INT] BLIGRAUTO | DBILA7 PN 10,2003 | o
#Avyg Type: RMS TRACE[[ 23456 Frequency

PNO: Fast —» 1tig: Free Run Avg|Hold: 100/100 TYPE| s v

IFGain:Low #Atten: 20 dB DET|P AT R HH

Mkr2 5.507 20 GHZ] Auto Tune
Ref Offset 115 dB
Eg;isldiv Reef 25.300 dBm 0.211 dBm|

0.0

Center Freq
5.510000000 GHz

0.00

-10.0

-200

StartFreq|
5.475000000 GHz

-300

-40.0

500

0.0 Stop Freq|
700 5.545000000 GHz

Center 5.51000 GHz Span 70.00 MHz

Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (601 pts) TOOgJEOSntnm

L v ] funcrion RN FLNCTI I3 Auto Man
5510 00 GHz 5.227 dBm  Band Power 42,70 MHz 13.978 dBm
5.507 20 GHz 0.211 dBm

Freq Offset|
0 Hz|

OUTPUT POWER AND PPSD, MID CH

Agilent Spectrum Analyzer - Swept SA

RL i EENNE SENSE!INT] BLIGRAUTO | DB 427 PN 10,2003 | o
#Avyg Type: RMS TRACE[[ - 3456 Frequency

PNO: Fast —» 1tig: Free Run Avg|Hold: 100/100 TYPE| it Witk

IFGain:Low #Atten: 20 dB DET|P AT R HH

Mkr2 5.552 80 GHZ] Auto Tune
Ref Offset 115 dB
Eg;isldiv Reef 25.300 dBm 0.388 dBm)|

0.0

Center Freq
5.550000000 GHz

0.00

-10.0

-200

StartFreq|
5.515000000 GHz

-300

-40.0

500

0.0 Stop Freq|
700 5.585000000 GHz

Center 5.55000 GHz Span 70.00 MHz

Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (601 pts) TOOgJEOSntnm

0 [ v | FUNCTION | FONCTIONWI FUNCTION VALLE Auto Man|
5.550 00 GHz -4.805dBm Band Power 43.05 MHz 14.011 dBm
5552 80 GHz 0.388 dBm

Freq Offset|
0 Hz|
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REPORT NO: 15U21850-E21V2
FCC ID: BCG-E2644A

DATE: NOVEMBER 23, 2015

OUTPUT POWER AND PPSD, HIGH CH

Agilent Spectrum Analyzer - Swept SA
il RL RF 500 DO SEMSEINT] ALIGN AUTO

06:16:47 PM Jun 11, 2013

#Avg Type: RMS
PNO: Fast —» 1rig:Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 20 dB

Ref Offset11.5 dB
E%gsldiv Ref 20.00 dBm

TRACE

34586
TYPE| s bkttt

CET|F A

Frequency

Auto Tune

10.0

o.0o0

CenterFreq|
5.670000000 GHz|

StartFreq
5.635000000 GHz|

Stop Freq|
5.705000000 GHz|

Center 5.67000 GHz

(oo 6] % ] v ] FOncrion ] Anciawom
N f 5.670 00 GHz £.325 dBm Band Power 41.88 MHz
N f 5.667 20 GHz 0.117 dBm

CONON LW =

Span 70.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (601 pts),

o 13.8

6 dBm

CF Step|
7.000000 MHz
[Auto Man|

Freq Offset|
0 Hz|
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