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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: APPLE INC.
1 APPLE PARK WAY
CUPERTINO, CA 95014, U.S.A.

EUT DESCRIPTION: iPod touch
MODEL: A2178
SERIAL NUMBER: CCQXWO00TLQJ9 (Conducted); CCQXWOOLLQJ1 (Radiated)
DATE TESTED: FEBRUARY 13, 2019 — APRIL 30, 2019
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart E Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 Complies

UL Verification Services Inc. tested the above equipment in accordance with the requirements
set forth in the above standards. The test results show that the equipment tested is capable of
demonstrating compliance with the requirements as documented in this report.

The results documented in this report apply only to the tested sample, under the conditions and
modes of operation as described herein. It is the manufacturer's responsibility to assure that
additional production units of this model are manufactured with identical electrical and
mechanical components. All samples tested were in good operating condition throughout the
entire test program. Measurement Uncertainties are published for informational purposes only
and were not taken into account unless noted otherwise.

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 the U.S. government.

Approved & Released For

UL Verification Services Inc. By: Prepared By:
AT
Lo Py 1;/4
Chin pang Tony Li
Senior Engineer Test Engineer
Consumer Technology Division Consumer Technology Division
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 v02
/D03 v01r02 /D06 v02, FCC KDB 789033 D02 v02r01, ANSI C63.10-2013, FCC 06-96, RSS-
GEN Issue 5, and RSS-247 Issue 2.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, and 47658 Kato Road, Fremont, California, USA. Line conducted emissions are
measured only at the 47173 address. The following table identifies which facilities were utilized
for radiated emission measurements documented in this report. Specific facilities are also
identified in the test results sections.

47173 Benicia Street 47266 Benicia Street 47658 Kato Rd
|X| Chamber A (ISED:2324B-1) Chamber D (ISED:22541-1) |:| Chamber | (ISED:2324A-5)
X1 chamber B (ISED:2324B-2) Chamber E (ISED:22541-2)  [_] Chamber J (ISED:2324A-6)

] Chamber C (ISED:2324B-3) Chamber F (ISED:22541-3) Chamber K (ISED:2324A-1)
Chamber G (ISED:22541-4) Chamber L (ISED:2324A-3)
Chamber H (ISED:22541-5)

LXO0O0

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers above are covered under Industry Canada company address and respective code

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0
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4. CALIBRATION AND UNCERTAINTY

4.1. MEASURING INSTRUMENT CALIBRATION

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

4.2. SAMPLE CALCULATION

RADIATED EMISSIONS

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

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

Final Voltage (dBuV) = Measured Voltage (dBuV) + Cable Loss (dB) + Limiter Factor (dB) +
LISN Insertion Loss.

36.5dBuV + 0dB +10.1 dB+ 0 dB =46.6 dBuV

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.84 dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.65dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.52 dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 4.88 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.24 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.37 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.17 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST
5.1. EUT DESCRIPTION
The EUT is an iPod touch with IEEE 802.11a/b/g/n/ac and Bluetooth Radio.
5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

5.2 GHz BAND

5.2 GHz band

5180-5240 802.11a Covered By 802.11n HT20
5180-5240 802.11n HT20 12.92 | 19.59
5180-5240 802.11ac VHT20 Covered By 802.11n HT20
5190-5230 802.11n HT40 12.88 | 19.41
5190-5230 802.11ac VHT40 Covered By 802.11n HT40
5210 802.11ac VHT80 10.91 | 12.33

5.3 GHz BAND

5.3 GHz band

5260 - 5320 802.11a Covered by 802.11n HT20
5260 - 5320 802.11n HT20 12.65 | 18.41
5260 - 5320 802.11ac VHT20 Covered by 802.11n HT20
5270 - 5310 802.11n HT40 12.67 | 18.49
5270-5310 802.11ac VHT40 Covered by 802.11n HT40
5290 802.11ac VHT80 11.97 | 15.74
5.6 GHz BAND

5.6 GHz band

5500-5720 802.11a Covered by 802.11n HT20
5500-5720 802.11n HT20 12.95 | 19.72
5500-5720 802.11ac VHT20 Covered by 802.11n HT20
5510-5710 802.11n HT40 12.92 | 19.59
5510-5710 802.11ac VHT40 Covered by 802.11n HT40
5530-5690 802.11ac VHT80 12.88 | 19.41
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5.8 GHz BAND
Frequency Range Mode Output Power| Output Power

(MHz) (dBm) (mw)

5.8 GHz band

5745-5825 802.11a Covered by 802.11 HT20

5745-5825 802.11n HT20 12.97 | 19.82

5745-5825 802.11ac VHT20 Covered by 802.11 HT20

5755-5795 802.11n HT40 12.98 | 19.86

5755-5795 802.11ac VHT40 Covered by 802.11 HT40

5775 802.11ac VHT80 12.85 | 19.28

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

Frequency Range (GHz) Antenna 6 (dBi)
5150-5250 3.1
5250-5350 2.6
5500-5700 2.8
5725-5825 2.4

5.4. SOFTWARE AND FIRMWARE
The EUT firmware installed during testing was 7.64.132.
5.5. WORST-CASE CONFIGURATION AND MODE

The EUT was investigated in three orthogonal orientations X, Y and Z and it was determined
that Z (Portrait) orientation was the worst-case orientation.

Radiated band edge, harmonic, and spurious emissions from 1GHz to 18GHz were performed
with the EUT was set to transmit at highest power on Low/Middle/High channels.

Radiated emissions below 30MHz, below 1GHz, 18-40GHz and power line conducted
emissions were performed with the EUT transmits at the channel with the highest output power
as worst-case scenario. There were no emissions found below 30MHz within 20dB of the limit.

For below 1GHz tests EUT was connected to AC power adapter as the worst case; and for
above 1GHz, the worst-case configuration reported was tested with EUT only. For AC line
conducted emission, test was investigated with AC power adapter and with laptop.
Worst-case data rates as provided by the client were:

802.11n HT20mode: MCSO

802.11n HT40mode: MCSO

802.11ac VHT80 mode: MCSO

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

SUPPORT EQUIPMENT

Laptop Apple Macbook Pro C02P41RZG086 FCC DoC
Laptop AC/DC adapter |Liteon TechnologyPA-1450-BA1 B123 NA

EUT AC Adapter Apple A1385 D292365CDYADHLHINA

I/O CABLES

1 AC 1 AC/DC Un-shielded |2 N/A

2 USB 1 USB Shielded 1 N/A

3 Antenna |1 SMA Un-Shielded |0.2 To spectrum Analyzer
TEST SETUP

The EUT is connected to a test laptop during the tests. Test software exercised the radio card.
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SETUP DIAGRAM FOR CONDUCTED TESTS

Spectrum
Analyzer

AC/DC Adapter

AC Source
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SETUP DIAGRAM FOR RADIATED TESTS ABOVE 1GHz

Antenna/Amp

Spectrum Analyzer

AC Source
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SETUP DIAGRAM FOR BELOW 1GHz AND AC LINE CONDUCTED TEST

i
Antenns/Amp Radiated Test

-

AC/DC Adapter

AC Source/ LISN Conducted Test

I
1
!
i
I
|
I
I
|
|
I
|
I
I
|
|
I
I
I
I
I
|
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TEST SETUP- AC LINE CONDUCTED: LAPTOP CONFIGURATION

EUT =,

EMI Receiver

AC/DC Adapter

AC Source/ LISN Conducted Test

e e e e s s " — ———
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6. MEASUREMENT METHOD

On Time and Duty Cycle: KDB 789033 D02 v02r01, Section B.

6 dB Emission BW: KDB 789033 D02 v02r01, Section C.2

26 dB Emission BW: KDB 789033 D02 v02r01, Section C.1

99% Occupied BW: KDB 789033 D02 v02r01, Section D.

Conducted Qutput Power: KDB 789033 D02 v02r01, Section E.3.b (Method PM-G) and KDB
789033 D02 v02r01, Section E.2.b (Method SA-1)

Power Spectral Density; KDB 789033 D02 v02r01, Section F

Unwanted emissions in restricted bands: KDB 789033 D02 v02r01, Sections G.3, G.4, G.5, and
G.6.

Unwanted emissions in non-restricted bands: KDB 789033 D02 v02r01, Sections G.3, G.4, and
G.5.

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 Section 6.4
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7. 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 ID Num Cal Due Last Cal
*Spectrum Analyzer, PXA, 3Hz Agilent (Keysight)
to 50GHz W/Ext. Mixer Technologies N9030A T342 02/22/2019 02/22/2018
14-650-118,
Thermometer Control Company 15557603 T1817 05/01/2019 05/01/2018
Horn Antenna 1-18GHz ETS-Lindgren 3117 T345 04/25/2019 04/25/2018
Horn Antenna 1-18GHz ETS-Lindgren 3117 T120 07/02/2019 07/02/2018
Amplifier, 10KHz to 1GHz, Sonoma Instrument
32dB Co. 310N T286 06/04/2019 06/04/2018
Antenna, A%tg’,\jﬁ;")p 9KHz to ETS-Lindgren 6502 T1616 | 10/18/2019  10/18/2018
Antenna, Broadband Hybrid, Sunol Sciences
30MHz to 2000MHz Corp. JB1 T185 04/19/2019 04/19/2018
Antenna, Broadband Hybrid, Sunol Sciences
30MHz to 2000MHz Corp. JB3 T407 05/10/2019 05/10/2018
Antenna, Horn 18 to 26.5GHz ARA MWH-1826/B T447 06/16/2019 06/16/2018
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T863 06/21/2019 06/21/2018
Amplifier, 1 - 18GHz Miteq AFS42:00101800- T491 05/19/2019  05/19/2018
*RF Amplifier MITEQ AFS4225'?§_14021800' T739 03/09/2019  03/09/2018
re-Amp 18- z gilent Technology
*Pre-Amp 18-26GH Agilent Technol 8449B T404 03/09/2019 03/09/2018
Power Meter, P-series single Agilent (Keysight)
channel Technologies N1911A T227 10/29/2019 10/29/2018
Power Sensor Power Sensor Keysight T1226 02/06/2020 02/06/2019
Antenna Horn 26-40GHz ARA MWH-2640 T90 09/11/2019 09/11/2018
Spectrum Analyzer, PXA, 3Hz Agilent (Keysight) N9030A T340 01/22/2020 01/22/2019
to 44GHz Technologies
Spectrum Analyzer, PXA, 3Hz Agilent (Keysight) N9030A T1454 01/08/2019 01/08/2018
to 44GHz Technologies
AC Line Conducted
"EMI Test Recelver 9Khz- Rohde & Schwarz ESCI7 T1436 02/23/2019
Power CableZ L|_ne Conducted UL PG1 T861 08/31/2019
Emissions
LISN for Conducted Emissions .
CISPR-16 Fischer 50/250-25-2-01 T1310 06/19/2019
UL AUTOMATION SOFTWARE
Radiated Software UL UL EMC Ver 9.5, April 26, 2016
Conducted Software UL UL EMC Ver 5.4, October 13, 2016
AC Line Conducted Software UL UL EMC Ver 9.5, May 26, 2015

*Testing is completed before equipment expiration date.
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REPORT NO: 12646381-E4V3 DATE: 5/1/2019
FCC ID: BCG-A2178 IC: 579C-A2178

8. ANTENNA PORT TEST RESULTS

8.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.
PROCEDURE
KDB 789033 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time | Period | Duty Cycle Duty Duty Cycle 1/B
B X Cycle [Correction Factor] Minimum VBW
(msec) | (msec) | (linear) (%) (dB) (kHz)
802.11n HT20 1.918 1.943 0.987 98.71% 0.00 0.010
802.11n HT40 0.940 0.960 0.979 97.92% 0.09 1.064
802.11ac VHT80 0.460 0.483 0.952 95.22% 0.21 2.174
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REPORT NO: 12646381-E4V3 DATE: 5/1/2019
FCC ID: BCG-A2178 IC: 579C-A2178

DUTY CYCLE PLOTS

Agilert Spectriam Anslyzer - APV, 3,2(010719), 10646

Aeient Spectrim Analyzer - APYS.3,2(010719), 10645,
e T S T N TN e 3 T .
enter Freq 5.180000000 GHz #vg Type: Log-Pur reauency enter Freq 5.190000000 GHz requency
PO Fasi = Trig:Free Run WHO: Fasi <= Trig: Frae Run
IFGain:Low #Atten: 30 dB IFGaincLow g AutoT
r Auto Tune| T = to Tune
Ref Offset 12 dB AMKr3 1?18 ms Ref Offset 12 dB AMKr3 94\19 Hsi
10d5idiv__ Ref 30.00 dBm 0.51 dB 10 45y Ref 30.00 dBm 3.26 dB
Log | i ' Log | y .
e t i - i Center Freq| ” e 3 et CenterFreq
5.180000000 GHz| A 5.190000000 GHz|
StartFreq StartFreq|
5.180000000 GHz| 5.190000000 GHz|
Stop Freq ) Stop Freq|
5.180000000 GHz| 5.190000000 GHz|
Center 5.180000000 GHz Span 0 Hz CF Step Center 5.190000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 2.200 ms (1001 pts] 8.000000 MH:z| Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms {1001 pts) 8.000000 MHz|
| e 7 S T RO - | Man e T T Man)
1 A2 t {8y 1843 ms (A) 066 dB 1 A2 t 8 8600 ys (A) -1.37 dB I
2 F t 1782 us 2276 dBm 2 F 4820 us 2023 dBm
= t (@ 1918 ms (A) 051dB Freq Offset| = x t A 9400 us (&) 3.26 dB Freq Offset
; F t 2024 us 2152 dBm 0 Hzl ; F t 5080 us 1561 dBm 0 Hz|
6 6
7 T
8 g
9 9
10 10
1 v 1 v
< > < »
o stans s -

DUTY CYCLE 802.11n HT20 1TX MODE DUTY CYCLE 802.11n HT40 1TX MODE

SN (01300 EMFab 14,2010

3 T AR
Tvg Type: Log Py Tace 5| Frequency
enter Freq 5:210000000GHz 7] Vg Type: Log-Pwr il DEERET
(FGaimcLmw  #AREN: 30 4B cerlF
Auto Tune;
Ref Offset 12 4B AMKr3 459.9 ps
10deud_Ref 30.00 dBm 1.81 dB
og
W ' i’ T ] ¢ Center Freq|
IR : : : : | 5210000000 GHz
StartFreq|
5210000000 GHz
Stop Freq|
6210000000 GHz|
Center 5.210000000 GHz Span 0 Hz CF Ste|
Res BW 8 MHz #VBW 50 MHz Sweep 658.9 ps (1001 pts) 8.000000 MHZ]
In_--_—--_-_n pute Men
1 a2 toia 4830 us (A} 120 dB.
2 F 8605 us 16.06 dBm
= t (s 4839 us (4} 181dB FreqOffset
4 F t 1084 us 14.46 dBm 0 Hz|
5
6
7
8
9
10
1 ¥
< >

STaTus

DUTY CYCLE 802.11ac VHT80 1TX MODE

H
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REPORT NO: 12646381-E4V3 DATE: 5/1/2019
FCC ID: BCG-A2178 IC: 579C-A2178

8.2. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
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REPORT NO: 12646381-E4V3 DATE: 5/1/2019
FCC ID: BCG-A2178 IC: 579C-A2178

8.2.1. 802.11n HT20 MODE IN THE 5.2 GHz BAND

ID: 19467 Date: |02/07/2019
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5180 21.60
Mid 5200 21.70
High 5240 21.70
% Agilent L Measure 3 Agilent L Measure
APv.3.20818719),19467, & Wkrl 2158 MHZ] APY9.3.2(A10719),19467, & Mirl 2178 MHz]
Ref 28 dBm #Atten 30 dB -1.833 dB Meas Off Ref 28 dBm #fitten 30 dB 8.386 dB Meas Off
#Peak ] #Peak
Log | Log ‘ |
|
3/ Channel Power| ég/ | Channel Power
Offst Offst
15.6 i 15.5
dB % L Occupied BH dB I n Occupied BH
ol i k! 1] ¢ %
5 &
il I
WPivg ACP “Pvs ACP
28 28
ML 52 Multi Carrier, ML 52 Multi Carrier
53 [ Power 33 F3 Power
AR AA
&?n Power Stat E%L)ﬂ Power Stat
CCDF CCDF]
Sup Swp
Center 5166 00 GHz Span 50 MHz 1”‘0’{3 Center 5.200 08 GHz San 56 MHz 1"‘0’{‘;
#Res BH 390 kHz #UBH 1.2 MHz #Sweep 100 ms (1001 pts) #Res BH 390 kHz #BH 1.2 MHz #Sweep 100 ms (1891 pts)
| |
#  Agilent L Measure
APw9.3.2(010719),19467, a Mkrl 21.78 MHZ]
Ref 28 dBm #Htten 30 dB 1.186 dB Meas Off
#Peak |
Log | [
ﬁg/ | Channel Power|
Offst
15.6
dB i 5 Occupied BH
]
géBA
m
WPiivg ACP
28
ML 52 Multi Carrier
53 F Power|
AR
ﬁ?n Power Stat
CCDF
Swp
Center 5.240 08 Gz Span 50 Mz 1”‘0’{‘3
#Res BH 390 kHz #VBH 1.2 MHz #Sween 100 ms (1001 pts)
|
HIGH CHANNEL
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REPORT NO: 12646381-E4V3 DATE: 5/1/2019
FCC ID: BCG-A2178 IC: 579C-A2178

8.2.2. 802.11n HT40 MODE IN THE 5.2 GHz BAND

Channel|Frequency|l26dB Bandwidth
(MHz) (MHz)
Low 5190 40.90
High 5230 40.90
#  Agilent L Measure 3% Agilent L Measure
APYv9.3.2(810719),19467, a Mkrl 40.9 MHz APv9.3.2(010719),18467, a Ml 489 MHz
Ref 28 dBm #Htten 30 dB -0.761 dB Meas Off Ref 28 dBm #Atten 39 dB -0.448 dB Meas Off|
#Peak | #Peak
Log | Log
1g ‘ Channel Power| 10 Channel Pover
dB/ dB/
Dffst st
15.6 156
;‘B P i Occupied BH [d]‘B 3 L Occupied BH
aéa.d aéE 9
m m
WP ACP e ACP
20 28
4 Multi Carrier, ML 52 Multi Carrier
53 F Power 53 F Power
AR AA
E%)n Power Stat f%)n Power Stat
CCDF CCDF
Swp Swp
Center 5.196 § GHz Span 106 MHz 1”‘0’{3 Center 5.236 § Gz Span 108 Mz 1"‘0’{2
#Res BH 820 kHz #UBH 2.4 MHz #Sween 100 ms (1001 pts) #Res BH 828 kHz #UBH 2.4 MHz #5neep 100 ms (1001 pts)
| |
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REPORT NO: 12646381-E4V3
FCC ID: BCG-A2178

DATE: 5/1/2019
IC: 579C-A2178

8.2.3. 802.11ac VHT80 MODE IN THE 5.2 GHz BAND

Channel|Frequency|26 dB Bandwidth

(MHz) (MHz)
Mid 5210 84.00

# Agilent L Measure
APv9.3.2(810719),19467, a Mkrl 84.0 MHz
Ref 26 dBm #ftten 38 dB 2.4383 dB Meas Off
#Peak |
Log - ‘ |
14
ey Channel Power
Offst
155 3
dB P o Occupied BH
ul}
-15.4
dBm ACP
#PAvgy
28
ML 52 Multi Carrier
S3 FS Power|

AR
Ectx Power Stat
FTun CeDF
Swp
Center 5.216 B Ghz Sman 208 Mz 1"‘0’{3
#Res BH 1.6 MHz #UBH 5 MHz #Sweep 100 ms (1001 pts)

|
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REPORT NO: 12646381-E4V3 DATE: 5/1/2019
FCC ID: BCG-A2178 IC: 579C-A2178

8.2.4. 802.11n HT20 MODE IN THE 5.3 GHz BAND

Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5260 21.40
Mid 5300 21.65
High 5320 21.60
% Agilent L Measure 3 Agilent L Measure
APv9.3.2(010719),19467, a Mkrl 21.48 MHZ] APv9.3.2(010719),19467, a Merl 2165 MHz|
Ref 2@ dBm #Atten 30 dB 8.251 dB Meas Off| Ref 20 dBm #ftten 30 dB 0.310 dB Meas Off
#Peak | #Peak
Log | | Log
18 I | 16
A8/ Channel Power| dB/ Channel Power
Offst Offst
15.6 15.6
dB of . Occupied BH dB Iy a Occupied BW
1] &) <> ol o ]
-17.9 -18.8
dBm dBm
e ACP| - L LT ACP
#PAvg #PAvy
20 28
ML 52 Multi Carrier| ML 52 Multi Carrier
53 F Power| S3 RS Power|
AR AA
Ec: Power Stat £cb Power Stat
FTun CCDF FTun CCDF
Swp Swp
Center 5.266 00 GAz Span 50 Mz 1”‘0’{‘3 Center 5.300 06 GHz Span 50 Mz 1"‘0’{2
#Res BH 398 kHz #YBH 1.2 MHz #Sneep 168 ms (1601 pts) #Res BH 398 kHz #UBH 1.2 MHz #Sweep 100 ms (1061 pts)
| |
% Agilent L Measure
APw9.3.2(010719),19467, a Mkrl 21.68 MHZ]
Ref 28 dBm #Atten 30 dB -6.467 dB Meas Off
#Peak |
Loy |
18 ]
ey Channel Power|
Offst
15.6
db 1F " Occupied BH
] i 2
-17.7
dBm
— ' ACP
#PAvg
28
ML 52 Multi Carrier,
$3 F Power|
AR
ﬁ:)n Power Stat
CCDF
Swp
Center 5320 09 GHz Span 58 1z hore
#Res BH 390 kHz #UBH 1.2 MHz #Sweep 100 ms (1001 pts)
|
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REPORT NO: 12646381-E4V3 DATE: 5/1/2019
FCC ID: BCG-A2178 IC: 579C-A2178

8.2.5. 802.11n HT40 MODE IN THE 5.3 GHz BAND

Channel|Frequency|l26dB Bandwidth
(MHz) (MHz)
Low 5270 41.00
High 5310 40.70
#  Agilent L Measure 3% Agilent L Measure
APY9.3.2(010719),10646, Conducted F a Mkrl 41.0 MHz APv9.3.2(010719),18646, Conducted F a Ml 48.7 MHz
Ref 28 dBm #Htten 30 dB 0.244 4B Meas Off Ref 2@ dBm #Atten 39 dB 0.759 dB Meas Off|
#Peak | #Peak
Log | Log
1g Channel Power| 10 Channel Pover
dB/ dB/
Dffst 0ffst
15.6 156
d& . L Occupied BH dB 13 L Occupied BH)
ol 4 Dl 4
-17.2 -17.1
dBm dBm
WP ACP e ACP
20 28
4 Multi Carrier, ML 52 Multi Carrier
53 F Power 53 F Power
AR AA
E%)n Power Stat f%)n Power Stat
CCDF CCDF
Swp Swp
Center 5.276 § GHz Span 106 MHz 1”‘0’{3 Center 5.316 § Gz Span 108 Mz 1"‘0’{2
#Res BH 820 kHz #UBH 2.4 MHz #Sween 100 ms (1001 pts) #Res BH 828 kHz #UBH 2.4 MHz #5neep 100 ms (1001 pts)
| |

Page 25 of 182

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 12646381-E4V3 DATE: 5/1/2019
FCC ID: BCG-A2178 IC: 579C-A2178

8.2.6. 802.11ac VHT80 MODE IN THE 5.3 GHz BAND

Channel|Frequency|26 dB Bandwidth

(MHz) (MHz)
Mid 5290 83.60

# Agilent L Measure
APv9.3.2(810719),19467, a Mkrl 83.6 MHz
Ref 26 dBm #ftten 38 dB -1.529 dB Meas Off
#Peak |
Log |
14 B T
ey Channel Power
Offst
15.6 |
dB F L Occupied BH
ul}
-15.6
dBm ACP
#PAvgy
28
ML 52 Multi Carrier
S3 FS Power|

AR
Ectx Power Stat
FTun CeDF
Swp
Center 5.296 § Ghz Sman 208 Mz 1"‘0’{3
#Res BH 1.6 MHz #UBH 5 MHz #Sweep 100 ms (1001 pts)

|
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REPORT NO: 12646381-E4V3
FCC ID: BCG-A2178

DATE: 5/1/2019
IC: 579C-A2178

8.2.7. 802.11n HT20 MODE IN THE 5.6 GHz BAND

Channel|Frequency| 26 dB Bandwidth
(MHz) (MHz)
Low 5500 21.70
Mid 5580 21.35
High 5700 21.65
144 5720 21.65
%  Agilent L Measure 3 Agilent L Measure
APv9.3.2(010719),19467, a Mkrl 2178 MHZ] APv9.3.2(010719),19467, a Merl 21.35 MHz|
Ref 28 dBm #Htten 30 dB 0.918 dB Meas Off Ref 26 dBm #Atten 30 dB -0.439 dB Meas Off
#Peak #Peak
Log | | Log
16 | | 18 |
ey Channel Power| Y Channel Power
Offst Offst
156 | i5.6
dB ¥ n Occupied BW dB = z Occupied BH
ol ¢ & Dl i
-18.1 -17.1
dBm dBm
WPiivs ACP “Plivs ACP
20 28
4 Multi Carrier, ML 52 Multi Carrier
53 F Power $3 FS Power
AR AA
E%)n Power Stat ﬁ[‘)n Power Stat
CCDF CCDF
Swp Swp
Center 5.506 G0 GHz Span 50 MHz 1”‘;{‘3 Center 5.560 06 GHz Span 50 Mz 1"‘0’{‘;
#Res BH 398 kHz #YBW 1.2 MHz #Sweep 100 ms (1601 pts) #Res BH 398 kHz #YBH 1.2 MHz #Sweep 100 ms (1001 pts)
| |
% Agilent L Measure : -
APY9.3.2(010719),19467, a Mkrl 21.65 MHZ] enter Freq 5.720000000 GHz ] g Free Fum :C“{'J,TE‘;‘F.;";S Frequency
Ref 28 dBm #Atten 30 dB ~6.329 dB Meas OFf o = TP alHeld:
"Peak I Ref Offset 11.31 dB Auto Tune
Log | 0dEid Ref 20.00 dBm
] T og
é/ Channel Power CenterFreq
UHSt 5.720000000 GHz|
15.5
dB 1R 4 Occupied BH StartFreq|
ol hod & 55695000000 GHz|
-17.7
dBm ACP ' st
—L — op Freq|
#PAvg 5.745000000 GHz
20
ML 52 Multi Carrier CF Step)
33 gﬂ Power s =
(P Power Stat Freqoffset
FTun q
Shp CCDF OHz
Center 5.706 00 GHz Span 50 MHz 1”‘0’{3
#Res BH 390 kHz $UBH 1.2 MHz  #Sneep 180 ms (1861 pts) Igrkeons i SVBW 1.2 MH2 fhwerp 1004 me (1201 o)
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REPORT NO: 12646381-E4V3
FCC ID: BCG-A2178

DATE: 5/1/2019
IC: 579C-A2178

8.2.8. 802.11n HT40 MODE IN THE 5.6 GHz BAND

Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5510 41.60
Mid 5550 40.80
High 5670 40.80
142 5710 40.50
H Agilent L Measure % Agilent L Measure
APv9.3.2(818719),19467, a Mkrl 41,5 MHzZ] APv3.3.2(010719),13467, a Mkrl 483 MHZ]
Ref 28 dBm #Htten 30 dB -B.863 dB Meas Off| Ref 26 dBm #fAtten 30 dB 0.098 dB Meas Off|
#Peak | #Peak
Log | Log
ég/ Channel Power| ég/ ‘ Channel Power
Offst Offst
15.6 156
dB L n Occupied BH dB ik T Occupied BH
ol 2 2 ol F
-17.3 -17.8
dBm |, ] acp dBm | - Acp
#PAvg #PAvyg
28 28
ML 52 Multi Carrier, ML 52 Multi Carrier
3 gﬂ Power 53 ,5; Povier,
Ect: Power Stat £C: Power Stat
FTun CCDF FTun CCDF
Swp Swp
Center 5516 8 GHz nan 160 1z horel | |cencer Sova 6 o pan 100 1z Jtore
#Res BH 820 kHz #UBH 2.4 MHz #Sweep 100 ms (1001 pts) #Res BH 820 kHz #BH 2.4 MHz #Sweep 100 ms (1891 pts)
| |
5 Agilent L Heasure hgilnt Spoctrum Analyzer - AP¥9.3.2(010713), 10646,
v . !
APw9.3.2(010719),19467, Conducted F a Mkrl 40.8 MHz enter Freq 5.710000000 GHz T g Frea Fum :ﬁvlan'"\;h‘fguﬁ Frequency
Ref 28 dBm #Atten 36 dB 0498 dB Meas Off Fostow " #hmam 30 o5 e
"Peak I Ref Offset 11.3 dB AutoTune
Log | Bidiv  Ref 20.00 dBm
32/ Channel Power| CenterFreq|
UHSI 5.710000000 GHz|
15.5
dB ik T Occupied BW startFreq
ol 9 2 5660000000 GHz|
173 o )
dBm | - ACP i StopFreq
#PAug 5.760000000 GHz
28
ML S Multi Carrier CF Step)
33 gﬂ Power Mm,urmrmrn’ar::
£
FTun Power Stat FreqOffset
S CCDF ors
Center 5676 8 GHz Span 168 WAz 1”‘0’{3
WRes BH 820 kHz WWEH 2.4 MHz  wSneep 100 ms (1691 pts) [Center 571000 OHz AVBW 2.4 MHz yoweep 1000 me (1001 o)
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REPORT NO: 12646381-E4V3
FCC ID: BCG-A2178

DATE: 5/1/2019
IC: 579C-A2178

8.2.9. 802.11ac VHT80 MODE IN THE 5.6 GHz BAND

Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5530 84.20
High 5610 83.20
138 5690 83.20
% Agilent L Measure 3 Agilent L Measure
APYv9.3.2(010719),19467, Conducted F a Mkrl 84.2 MHz APY9.3.20010719),19467, Conducted F a Mirl 83.2 MHz
Ref 20 dBm +Atten 30 dB -1.290 dB Meas Off Ref 28 dBn #fitten 30 dB 5.903 dB Meas Off
#Peak | #Peak
Log i | Log ‘L
Lo K Channel P 10 N Channel P
By annel Power| B/ annel Power
Offst Offst
15.6 N 155
dB g b Occupied BH dB 4 3 Occupied BH
] ul} J
5%&5'4 aés.e
il I
WPivg ACP “Pvs ACP
20 28
ML 52 Multi Carrier| ML 52 Multi Carrier
53 F Power| S3 RS Power|
AR AA
E%)n Power Stat g?ﬂ Power Stat
CCDF CCDF]
Swp Swp
Center 5536 § GHz nan 260 Mz 1”‘0’{‘3 Center 5616 6 GHz pan 260 Wz 1"‘0’{2
#Res BH 1.6 MHz #UBH 5 MHz #Sneep 168 ms (1601 pts) #Res BH 1.6 MHz #YBH 5 MHz #Sweep 100 ms (1061 pts)
| |
LOW CHANNEL HIGH CHANNEL

Agilent Spectriam Analyzer - APv9. 3. 2(010715), 10646, Conducted D
L 2 e

1505 30 AM Fel 13, 2029
#Avg Type: RMS | A
AvglHold: 20120

0 Fasi =

PHO: Fost ig:

(FGain:Low  BAtten: 30 4B
Ref Offset 11.3 dB

10 deJdi Ref 20,00 dBm

Frequency

Auto Tune|

b

Center 5.6000 GHz
#Res BW 1.6 MHz

Span 200.0 MHz

#VBW 5.0 MHz #Sweep 100.0 ms (1001 pts)

Center Freq|
5590000000 GHz|

StartFreq|
5590000000 GHz|

Stop Freq
5790000000 GHz|

CF Step
20000000 MHz|
|Auto Man)|

Freq Offset|
0 Hz|

CHANNEL 138
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REPORT NO: 12646381-E4V3
FCC ID: BCG-A2178

DATE: 5/1/2019
IC: 579C-A2178

8.2.10. 802.11n HT20 MODE IN THE 5.8 GHz BAND

Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5745 21.45
Mid 5785 21.65
High 5825 21.65
H Agilent L Measure 3 Agilent L Measure
APv9.3.2(010719),10646, Conducted F a Mkrl 21.45 MHz APv9.3.2(010719),10648, Conducted F a Mkrl 21.65 MHz
Ref 28 dBm #Htten 30 dB B.268 dB Meas Off| Ref 26 dBm #fAtten 30 dB 0.293 dB Meas Off
#Peak ] #Peak
Log | ‘ | Log ‘ ‘
ég/ I ‘ Channel Power| ég/ ‘ ‘ Channel Pover
Offst Offst
155 156 ]
dB if 1 Occupied BH dB g 1 Occupied BH
ol Fel L+] ol <& O
C—‘EI;B.S Eé?.S
m m
L e ACP - - ACP)
#PAvg #PAvg
20 28
ML 52 Multi Carrier, ML 52 Multi Carrier
53 [ Power 33 F3 Power
AR AA
Ect Power Stat £Cx: Power Stat
FTun CCDF FTun CCDF
Snp Srp
Center 5745 B3 GHz Span 50 Mz horel | |center 5.725 00 oz Snan 50 Mz Jtore
#Res BH 390 kHz #UBH 1.2 MHz #Sweep 100 ms (1001 pts) #Res BH 390 kHz #BH 1.2 MHz #Sweep 100 ms (1891 pts)
| |
#  Agilent L Measure
APv9.3.2(810719),18646, Conducted F a Mkrl 21.65 MHZ]
Ref 28 dBm #Htten 30 dB -6.537 dB Meas Off
#Peak |
Log | | |
18 L |
ey Channel Power|
Offst
15.6
;‘B i B Occupied BH
-17.1
dBm
— - ACP
#PAvg
28
ML S Multi Carrier
53 F Power|
AR
ﬁ?n Power Stat
CCDF
Swp
Center 5.025 G0 Gz Span 50 Mz 1”‘0’{3
#Res BH 390 kHz #VBH 1.2 MHz #5ween 100 ms (1001 pts)
|

HIGH CHANNEL
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REPORT NO: 12646381-E4V3 DATE: 5/1/2019
FCC ID: BCG-A2178 IC: 579C-A2178

8.2.11. 802.11n HT40 MODE IN THE 5.8 GHz BAND

Channel|Frequency|l26dB Bandwidth
(MHz) (MHz)
Low 5755 40.70
High 5795 40.80
#  Agilent L Measure 3% Agilent L Measure
APYv9.3.2(010719),19467, Conducted F a Mkrl 40.7 MHz APv9.3.2(010719),18467, Conducted F a Ml 4.8 MHz
Ref 28 dBm #Htten 30 dB 0.246 dB Meas Off Ref 28 dBm #Atten 39 dB -0.738 dB Meas Off|
#Peak | #Peak
Log | Log ‘ | |
1g ‘ Channel Power| 10 ! l Channel Pover
dB/ dB/
Offst Dffst
15.5 156
;‘B 4 3 Occupied BH [d]‘B F i Occupied BH
-16.2 -15.7
dBm dBm
WP ACP e ACP
20 28
4 Multi Carrier, ML 52 Multi Carrier
53 F Power 53 F Power
AR AA
E%)n Power Stat f%)n Power Stat
CCDF CCDF
Swp Swp
Center 5.755 § GHz Span 106 MHz 1”‘0’{3 Center 5.795 § GHz Span 108 Mz 1"‘0’{2
#Res BH 820 kHz #UBH 2.4 MHz #Sween 100 ms (1001 pts) #Res BH 828 kHz #UBH 2.4 MHz #5neep 100 ms (1001 pts)
| |
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REPORT NO: 12646381-E4V3 DATE: 5/1/2019
FCC ID: BCG-A2178 IC: 579C-A2178

8.2.12. 802.11ac VHT80 MODE IN THE 5.8 GHz BAND

Channel|Frequency|26 dB Bandwidth

(MHz) (MHz)
Mid 5775 83.20

# Agilent L Measure
APv9.3.2(810719),19467, Conducted F a Mkrl 83.2 MHz
Ref 26 dBm #ftten 38 dB B.675 dB Meas Off
#Peak |
Log l |
14 o i
ey Channel Power
Offst
15.6
dB P 5 Occupied BH
ol |
-15.4
B | ACP
#PAvgy
28
ML 52 Multi Carrier
S3 FS Power|

AR
Ectx Power Stat
FTun CCDF
Swp
Center 5.775 B Ghz Sman 208 Mz 1"‘0’{3
#Res BH 1.6 MHz #UBH 5 MHz #Sweep 100 ms (1001 pts)

|
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REPORT NO: 12646381-E4V3 DATE: 5/1/2019
FCC ID: BCG-A2178 IC: 579C-A2178

8.3. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
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REPORT NO: 12646381-E4V3

FCC ID: BCG-A2178

DATE: 5/1/2019
IC: 579C-A2178

8.3.1. 802.11n HT20 MODE IN THE 5.2 GHz BAND

Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 5180 17.8562
Mid 5200 17.9484
High 5240 17.8102
W Agilent L Measure 3 Agilent L Measure
| ] |
Ch Freq ©5.18 GHz Trig Free Meas Off Ch Freq 5.2 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 1 | Occupied Bandwidth Averages: 1 |
| Channel Power]| Channel Power
APv9.3.2(010719),19467, APv9.3.2(018719),19467,
Ref 38 dBm #Htten 40 dB Ref 38 dBm #fAtten 40 dB
¥Samp I I RS E— Occupied BH #Sainp N A S — Occupied BH
Lag I — ] 1 Log I ] I -
10 Sl Lol s 10 i T YT
dB/ = 3 dB/ <
Offst WA LT ACP) | oss: W ) ACP
15.6 156
B | ] —— dB ——
| i Multi Carrier, Multi Carrier
Center 5.180 0@ GHz Span 48 HHz Power Center 5.200 00 GHz Span 49 MHz Power
#Res BH 300 kHz UBH 910 kHz  Sweep 1.399 ms (1000 prs) #Res BH 300 kHz #UBH 910 kHz  Sweep 1.399 ms (1008 pts)
Power Stat Power Stat
Occupied Bandwidth Occ BW % Pur  93.00 % CCDF| Occupied Bandwidth Occ B 7 Pwr  99.00 7 CCDF
17.8562 MHz ® dB -26.00 dB 17.9484 MHz * dB  -26.00 4B
Transmit Freq Error  -16.934 kHz Po{g Transmit Freq Error  4.756 kHz 1Hofrg
% dB Bandwidth 22.198 MHz* E % dB Bandwidth 23.930 MHzx o
| |
#  Agilent L Measure
| ]
Ch Freq 5.24 GHz Trig Free Meas Off

Occupied Bandwidth

Averages: 1 I

Channel Power|

APw9.3.2(010719),19467,
Ref 38 dBm #Htten 40 dB
#3amp I I I T T Occupied BH
Log ol ! ! 1 :
B/ 5 <
OFfst [T ACP
15.6 1
4B | j
I ‘ I Multi Carrier,
Center 5.240 B0 GHz Span 48 HHz Power
#Res BN 300 kHz #YBH 918 kHz  Sweep 1.399 ms (1000 pts) b s
ower Stat
Occupied Bandwidth Occ BW % Par 9900 % CCDF|
17.8102 MHz ®x dB -26.80 dB
Transmit Freq Error  -22.962 kHz IMO{Z
% B Bandwidth 25.426 MHz* v

HIGH CHANNEL
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REPORT NO: 12646381-E4V3
FCC ID: BCG-A2178

DATE: 5/1/2019
IC: 579C-A2178

8.3.2. 802.11n HT40 MODE IN THE 5.2 GHz BAND

Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5190 36.4430
High 5230 36.6020

Agilent Spectrum Analyzer - APYS. 3, 2(010719),12491, Conducted D

U A 3301 ) L A 5
Cantar Freg: 5190000000 GH Radio Std: None Frequency Canter Freq; 5230000000 GH: Frequency
snter Freq 3. 190000000 GHz i Freuh valtietd: 11 el St Hone entar Freq 5230000000 GHz ___| Trig Frea R vglHold: 1
MFGain:Low  #Atten: 40 dB Radio Device: BTS HFGainlow  #ARen: 40 d
Ref Offset 111 4B Ref Offset 11.12 dB
0 dBidiv Ref 30.00 dBm 110 dBidiv Ref 30.00 dBm
Log Log
Center Freq CenterFreq|
5180000000 GHz| 5.230000000 GHz]
Center 5.19 GHz Span 80 MHz CF st Center 5.23 GHz Span 80 MHz CF Ste
#Res BW 750 kHz #VBW 2.2 MHz Sweep 1ms 000000 Mf'pz #Res BW 750 kHz #VBW 2.2 MHz Sweep 1ms P
s W M
Occupled Bandwidth Total Power 17.0 dBm fute l o Bandwidth Total Power 19.4 dBm [rute *n
36.443 MHz p— 36.602 MHz F—
Transmit Freq Error 2.073 kHz OBW Power 98.00 % OHz Transmit Freq Error -67.491 kHz OBW Power 99.00 % OHz
x dB Bandwidth 46.84 MHz x dB -26.00 dB x dB Bandwidth 55.65 MHz x dB -26.00 dB

LOW CHANNEL

HIGH CHANNEL
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REPORT NO: 12646381-E4V3
FCC ID: BCG-A2178

DATE: 5/1/2019
IC: 579C-A2178

8.3.3. 802.11ac VHT80 MODE IN THE 5.2 GHz BAND

Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Mid 5210 75.6110

heilent Spectrum Analyzer - APv9,,2(010719), 12491, Conducted D
T = : e -
i 3 Genter Freq: 5210000000 G Frequency
enter Freq 5.210000000 GHz T"‘:f'F'n"" M'g|N:ld:1ll
MFGuinlow  HAtten: 40
Ref Offset 11.11 dB
Lc dBidiv Ref 30.00 dBm
og
Center Freq|
5210000000 GHz]
‘Center 5.21 GHz Span 160 MHz
#Res BW 1.5 MHz #VBW § MHz Sweep 1ms|[ . CFStep]
Auto Man|
Occupied Bandwidth Total Power 17.4 dBm
75.611 MHz P
Transmit Freq Error 6.553 kHz OBW Power 99.00 % 0Hz]
x dB Bandwidth 79.02 MHz x dB -26.00 dB

MID CHANNEL
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REPORT NO: 12646381-E4V3

FCC ID: BCG-A2178

DATE: 5/1/2019
IC: 579C-A2178

8.3.4. 802.11n HT20 MODE IN THE 5.3 GHz BAND

Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 5260 17.9393
Mid 5300 17.7405
High 5320 17.7708
#  Agilent L Measure 3 Agilent L Measure
| ] |
Ch Freq G5.26 GHz Trig Free Meas Off Ch Freq 5.3 GHz Trig Frse Meas Off|
Occupied Bandwidth Auverages: 1 I Occupied Bandwidth Averages: 1 I
| IChannel Power| Channel Power
APwa.3.2(810719),19467, APw9.3.2(610719),13467,
Ref 38 dBm #Htten 40 dB Ref 36 dBm #Atten 40 dB
#3amp I I I ] ] Occupied BH #9amp ] ] I I Occupied BH
Log ! | | | ! Log I | ! |
18 Sy YT PR 13 10 LTS PR PR
i T pep | [offe [ NS ACP
15.6 15.6 )
dB — & | ‘ ! —
Multi Carrier| I } } Multi Carrier
Center 5.260 00 GHz Span 40 Mz Power Center 5.300 00 GHz Span 40 MHz Power
#Res BH 380 kHz #UBH 918 kHz ~ Sweep 1.399 ms (1000 pts) #Res BH 300 kHz #UBH 910 kHz ~ Sweep 1.399 ms (1008 pts)
Power Stat Power Stat
Occupied Bandwidth Occ BH 7 Pur 9900 ¥ CCDF Occupied Bandwidth Occ BH % Pwr  99.00 7 CCDF
17.9393 MHz ®x dB -26.80 dB 17.7405 MHz x dB -26.00 dB
Transmit Freq Error  41.226 kHz IMO{Z Transmit Freq Error  -37.416 kHz 1M0frg
% ¢B Bandwidth 24.678 MHzx v % dB Bandwidth 23.468 MHz* v
| |
% Agilent L Measure
| ]
Ch Freq G5.32 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 1 I
| Channel Power|
APv9.3.2(010719),19467,
Ref 30 dBm #Atten 40 dB
#3amp I I I T T Occupied BH
Log | | | | [
1a b g LA g e
dB
et b o] ACP
15.6 i |
B | [ [
t ] ] Multi Carrier,
Center 5.320 0@ GHz Span 40 MHz Power
#Res BH 300 kHz #UBH 918 kHz  Sweep 1.399 ms (1000 pts)
Power Stat
Occupied Bandwidth Occ BH % Pur  99.00 % CCDF|
17.7708 MHz ® dB -26.08 dB
Transmit Freq Error —60.342 kHz 1”°{§
% B Bandwidth 31.264 MHz* E
|

HIGH CHANNEL

Page 37 of 182

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538;

USA

TEL:(510) 319-4000

FAX:(510) 661-0888

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




REPORT NO: 12646381-E4V3
FCC ID: BCG-A2178

DATE: 5/1/2019
IC: 579C-A2178

8.3.5. 802.11n HT40 MODE IN THE 5.3 GHz BAND

Channel

Frequency

(MHz)

99% Bandwidth

(MHz)

Low

5270

36.6700

High

5310

36.2150

Aot Spectrum Analyzer - APY8.3,2(010719), 12481, Conducied D gt Specirum Anlyzer - APY9.3,2{010713), 12431, Cond
v T e v e 0 :
T Frequency - 5.3 0000000 OFi Frequency
I T2 70 ) NN 2 = Trig: un AvglHeld: 11 i T;u‘ A mmim‘ "
FIF Gain:Low #Agten: 40 dB WIFGainLow #Atten: 40 dB
Ref Offset 11,13 dB Ref Offset 11.15 dB
Lc dBidiv Ref 30.00 dBm ;: dBidiv Ref 30.00 dBm
og
Center Freq| Center Freq|
5270000000 GHz| 5310000000 GHz|
Center 5.27 GHz Span 80 MHz Center 5.31 GHz Span 80 MHz CF Bt
#Res BW 750 kHz #VEBW 2.2 MHz Sweep 1ms o oo Step! #Res BW 750 kHz #VBW 2.2 MHz Sweep 1ms ep
A M M:
Occupied Bandwidth Total Power 19.6 dBm pute an 0 Bandwidth Total Power 16.4 dBm [fute o
36.670 MHz Freqoffset 36.215 MHz FreqOffset]
Transmit Freq Error -117.01 kHz OBW Power 99.00 % OHz Transmit Freq Error 4.640 kHz OBW Power 99.00 % OHZ
x dB Bandwidth 54.14 MHz xdB -26.00 dB x dB Bandwidth 41.81 MHz x dB -26.00 dB
srane e
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REPORT NO: 12646381-E4V3
FCC ID: BCG-A2178

DATE: 5/1/2019
IC: 579C-A2178

8.3.6. 802.11ac VHT80 MODE IN THE 5.3 GHz BAND

Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Mid 5290 76.4020

Center Freq: 5.280000000 GHz

=+~ Trig:Free Run AvglHold: 11
MEGinlow  #Atten: 40 4B

Frequency

Ref Offset 11,14 dB
0 dBidiv Ref 30.00 dBm

Center Freq|
5.290000000 GHz]

‘Center 5.20 GHz Span 160 MHz
#Res BW 1.5 MHz #VBW § MHz Sweep 1ms|[ . CFStep]
Occupied Bandwidth Total Power 16.6 dBm fute Man
76.402 MHz FreqOfset
Transmit Freq Error 35.704 kHz OBW Power 99.00 % 0Hz]
x dB Bandwidth 79.02MHz  xdB -26.00 dB

MID CHANNEL
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REPORT NO: 12646381-E4V3 DATE: 5/1/2019
FCC ID: BCG-A2178 IC: 579C-A2178

8.3.7. 802.11n HT20 MODE IN THE 5.6 GHz BAND

Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5500 17.7753
Mid 5580 17.6945
High 5700 17.7911
144 5720 17.7490
%  Agilent L Measure 3 Agilent L Measure
| ] |
Ch Freq 5.5 GHz Trig Free Meas Off Ch Freq 5.58 GHz Trig Free Meas Off
Occupied Bandwidth Auverages: 1 I Occupied Bandwidth Averages: 1 I
| IChannel Power| Channel Power
APv9.3.2(010719),19419, APv9.3.2(010719),19419,
Ref 38 dBm #Htten 40 dB Ref 36 dBm #Atten 40 dB
#Samp I I ] Occupied BH #Samp ] ] ] I I Occupied BW
Lug | | | Log | | | | |
16 B N R N 10 P S B S |
dB/ AL dB/ B
Offst ¥ & ACP) | ofrse id < ACP
11.2 LLLL TR 11.3 nir, ¥ PRI PR
N T - - dB BTy s - -

t { ‘ ] | fil  Murti carrier t | ] ‘ Multi Carrier
Center 5.500 0@ GHz Span 40 MHz Power Center 5.530 09 GHz Span 48 MHz Power
#Res BH 380 kHz #BH 918 kHz  Sweep 1.399 ms (1006 pts) #Res BH 306 kHz #UBH 916 kHz ~ Sweep 1.399 ms (1009 pts)

Power Stat Power Stat
Occupied Bandwidth Occ BH % Pur  99.00 % CCDF, Occupied Bandwidth Occ BH Z Pwr  99.00 7 CCDF
17.7753 MHz ® dB -26.08 dB 17.6945 MHz x dB 2606 45
Transmit Freq Error  -68.310 kHz 1”°{§ Transmit Freq Error  -48.478 kHz ll‘lofrg
% B Bandwidth 28.858 MHz* E % dB Bandwidth 20631 MHz¥ o
| |
% Agilent L Measure : A .
T | enter Freq 5.720000000 GHz [ ::e;;: o ) Frequency
Ch Freq 5.7 GHz Trig Free Meas Off AFGantow  fAtten; 40 d '
Occupied Bandwidth Averages: 1 | Ref Offset 11.31 dB
10 deia Ref 30.00 dBm
| Channel Power| o CenterFreq
APv9.3.2(010719,19419, 6.720000000 Gz
Ref 38 dBm #Htten 40 dB
¥Samp — \ \ Occupied BH
Loy | | | |
1 i — S
dB il
Uffit = < ACP
%{%{3 1
UL LL U N Ok N L, i i Center 5.72 GH. S 40 MH;
| i i I l Multi Carrier #Res BIW 300 Kitz #VBW 910 kHz Sweep 14ms woor Step
Center 5.760 00 GHz Span 48 HHz Power Occunted Bandwidth Toral Power 115 dBm luto Man
sRes BH 300 kHz +UBH 910 kHz  Sweep 1.399 ms (1600 pts) ceupied Bandwidt :
N N N B Power Stat 17.749 MHz Freq Offset|
Occupied Bandwidth Occ BH % Pur  93.00 ¢ CCoF Transmit Freq Error 16.874kHz  OBW Power 99.00 % 0Hz
17.7911 MHz x dB -26.00 dB x dB \ 21.21 MHz x dB -26.00 dB
Transmit Freq Error —2.699 kHz Po{g
% dB Bandwidth 20.439 MHz* E
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REPORT NO: 12646381-E4V3
FCC ID: BCG-A2178

DATE: 5/1/2019

IC: 579C-A2178

8.3.8. 802.11n HT40 MODE IN THE 5.6 GHz BAND

Channel

Frequency,

(MHz)

99% Bandwidth

(MHz)

Low

5510

36.3260

Mid

5550

36.7360

High

5670

36.2930

142

5710

37.0950

Agilent Spectrum Analyzer - APY3.3,2(010719),17431, Conducted D
: i LIGHATD. 0311238 PPl 15,2010 m LIGHATE. 16,0 PFab 15,2019
Center Freq: 5510000000 GHz Radio 5td: None Frequency q: 8 580000000 GHz Radio Std: None Frequency
Trig: Fras Run AuglHold: 111 u uglHold: 111
MFGuiniLow  #Atten:40 4B Radio Device: BTS EGainLow | EAtten: 40 dB Radio Device: BTS
Ref Offset 11.25 dB Ref Offset 11.26 dB
0 dBldi Ref 30.00 dBm 0 dB/div Ref 30.00 dBm
Lo Log
Center Freq t CenterFreq
5510000000 GHz — t 5560000000 GHz
| I { '
I
Center 5.51 GHz Span 80 MHz Center 5.55 GHz ‘Span 80 MHz|
#Res BW 750 kHz #VBW 2.2 MHz Sweep 1ms oo Step! #Res BW 750 kHz #VBW 2.2 MHz Sweep 1ms CF Step
auto Wan luto Man
Occupied Bandwidth Total Power 16.6 dBm Occupied Bandwidth Total Power 19.2 dBm
36.326 MHz FreqOffset 36.736 MHz Freqoffset
Transmit Freq Error -55.167 kHz OBW Power 99.00 % O Hz Transmit Freq Error -25.349 kHz OBW Power 99.00 % OHZ
x dB Bandwidth 46.71 MHz x dB -26.00 dB x dB Bandwidth 70.62 MHz x dB -26.00 dB
ec A wea srarus
L 3 0 9 SENSE INT ALIGN BUTO. 03:19:49 PMFab 19, 2019 Frequeney . L A . 0 9 SENSE:INT [GNALTO. (3:22: 52 PMFab 15, 2018 Frequency
Radio 5td; N Cantar Freq: 5710000000 GH Radio Std: N
enter Freq 5.670000000 GHz . g 11 adio lane enter Freq 5.710000000 GHz T:I‘F'w:‘;w N’nl":ldi - adio ane
MEGaineLow | #iten:40 dB Radio Device: BTS EGaiwlow | #ARan: 40 4B Radio Device: BTS
Ref Offset 11.29 a8 Ref Offset 113 dB
0 dBldiv Ref 30.00 dBm 0 dB/d Ref 30.00 dBm
Log Log
1 Center Freq CenterFreq
1 5670000000 GHz 5710000000 GHz
1
Center 5.67 GHz Span 20 MHz Center 5.71 GHz Span 80 MHz,
#Res BW 750 kHz #VBW 2.2 MHz Sweep 1ms oo Step] #Res BW 750 kHz #VBW 2.2 MHz Sweep 1ms CF Step
auto Wan luto Man
Occupied Bandwidth Total Power 17.6 dBm Occupied Bandwidth Total Power 20.2 dBm
36.293 MHz FreqOffset 37.095 MHz Freqoffset
Transmit Freq Error -46.784 kHz OBW Power 99.00 % O Hz Transmit Freq Error -18.819 kHz OBW Power 99.00 % OHZ
x dB Bandwidth 38.22 MHz xdB -26.00 dB x dB Bandwidth 67.19 MHz x dB -26.00 dB
s sams wsa samus

HIGH CHANNEL

CHANNEL 142
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REPORT NO: 12646381-E4V3
FCC ID: BCG-A2178

DATE: 5/1/2019
IC: 579C-A2178

8.3.9. 802.11ac VHT80 MODE IN THE 5.6 GHz BAND

Channel

Frequency|

(MHz)

99% Bandwidth

(MHz)

Low

5530

75.9150

High

5610

77.1710

138

5690

76.8920

L [ ] [ 03:50:52 PMFab 15, 2019 Frequeney . L A ] (03:53: 16 PMFsb 15, 2018 Frequency
Radio Std; N Freq:5 Radio Std: N
enter Freq 5.530000000 GHz . g 11 adio lane enter Freq 5.610000000 GHz e vt 11 adio ane
MFGainow  HAtten: 40 8 Radio Device: BTS EGaiwlow | #ARan: 40 4B Radio Device: BTS
Ref Offset 11.26 a8 Ref Offset 11.28 dB
0 dB/d: Ref 30.00 dBm 0 dB/div Ref 30.00 dBm
Log Log
Center Freq CenterFreq
5530000000 GHz 5610000000 GHz
|
|
I
Center 5.53 GHz Span 160 MHz Center 5.61 GHz Span 160 MHz,
#Res BW 1.5 MHz #VBW 5 MHz Sweep 1ms|| . CFStep #Res BW 1.5 MHz #VBW 5 MHz Sweep 1ms CF Step
2|
auto Wan luto Man
Occupied Bandwidth Total Power 16.9 dBm Occupied Bandwidth Total Power 19.8 dBm
75.916 MHz FreqOffset 77.171 MHz Freqoffset
Transmit Freq Error -17.922 kHz OBW Power 99.00 % O Hz Transmit Freq Error -78.176 kHz OBW Power 99.00 % OHZ
x dB Bandwidth 79.30 MHz x dB -26.00 dB x dB Bandwidth 137.2 MHz x dB -26.00 dB
ec A wea srarus

LOW CHANNEL HIGH CHANNEL

ST LI 035450 PhFob 15, 2019
4 5,590000000 GHz Radio Std: None Frequency
= Run AuglHold: 11
MEGuinlow  #Atten: 40 dB Radio Device: BTS
Ref Offset 11.3 dB
0 dBidiv Ref 30.00 dBm
Log
Center Freq|
5.690000000 GHz|
‘Center 5.69 GHz Span 160 MHz CF Step
#Res BW 1.5 MHz #VBW 5 MHz Sweep 1ms 16.000000 MHz)
Auto. Man)
Occupied Bandwidth Total Power 20.2 dBm
76.892 MHz p—
Transmit Freq Error 143.39 kHz OBW Power 99.00 % 0Hz]
x dB Bandwidth 133.4 MHz x dB -26.00 dB

CHANNEL 138
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REPORT NO: 12646381-E4V3

FCC ID: BCG-A2178

DATE: 5/1/2019
IC: 579C-A2178

8.3.10. 802.11n HT20 MODE IN THE 5.8 GHz BAND

Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 5745 17.8217
Mid 5785 17.7213
High 5825 17.7157
% Agilent L Measure 3 Agilent L Measure
| ] |
Ch Freq 5.745 GHz Trig Free Meas Off Ch Freq 5.785 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 1 I Occupied Bandwidth Averages: 1 I
| Channel Power| Channel Power
APv9.3.2(018719),10646, Conducted F APv9.3.2(616719),10646, Conducted F
Ref 30 dBm #Atten 46 dB Ref 30 dBm #ftten 40 dB
#5amp I I ] ] Occupied BH #Samp ] ] I I Occupied BW
Log | | | | Log I I I I
g OI...... R I R 18 PR ISP S A
dB dB
e N o ace| | |, N \— ACP,
R W W T D T 15.6 .. Bt L
4B L LS | il i 4B | Ll
{ —I } !- | fil  Murti carrier i } ] } } Nl Multi Carrier,
Center 5.745 6@ GHz Span 4@ MHz Power Center 5.735 09 GHz Span 40 MHz Power
#Res BH 300 kHz #UBH 918 kHz  Sweep 1.399 ms (1000 pts) #Res BH 306 kHz #UBH 910 kHz  Sweep 1.399 ms (1009 pts)
Power Stat Power Stat
Occupied Bandwidth Occ BH % Pur  99.00 % CCDF| Occupied Bandwicth Occ BH Z Pwr  99.00 7 CCDF
17.8217 MH=z ® dB -26.06 dB 17.7213 MHz * dB -26.00 dB
Transmit Freq Error —72.628 kHz 1”°{§ Transmit Freq Error -164.979 Hz ll‘lofrg
% dB Bandwidth 19.952 MHz* E % dB Bandwidth 20.183 MHzx o
| |
% Agilent L Measure
| ]
Ch Freq 5.825 GHz Trig Free Meas Off

Occupied Bandwidth

Averages: 1 I

| Channel Power!|

APv9.3.2(810719),10646, Conducted F

Ref 38 dBm #Atten 40 dB
#Samp T T I I Occupied BH
Loy | | | |
10 PN | FRTIR PR P
dB/ ]
Offst ACP
156 b om o it b 1LER I INTYerTR
dB il
t ] } ] ] il Multi Carrier,
Center 5.825 0@ GHz Span 48 HHz Power
#Res BH 3008 kHz #YBH 916 kHz  Sweep 1.399 ms (16680 pts)
Power Stat
Occupied Bandwidth Occ B 7% PWr 9900 ¥ CCOF
17.7157 MH=z ® dB  -26.00 dB
Transmit Freq Error  208.937 kHz Pofg
% dB Bandwidth 19.879 MHzx o

HIGH CHANNEL
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REPORT NO: 12646381-E4V3
FCC ID: BCG-A2178

DATE: 5/1/2019
IC: 579C-A2178

8.3.11. 802.11n HT40 MODE IN THE 5.8 GHz BAND

Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5755 36.6500
High 5795 36.7890

U03:39:24 PMFE0 15, 2019
Radio 5td: None

L
enter Freq 5.755000000 GHz

Frequency

Agilent Spectrum Analyzer - APYS. 3, 2(010719),12491, Conducted D

L f B
enter Freq 5.795000000 GHz

Frequency

Center Freq:5. GHz Cantar Fraq: 5795000000 GHz
ig: AuglHold: 11 o TrigiFree AvglHold: 11
MFGain:Low  #Atten: 40 dB Radio Device: BTS HFGainlow  #ARen: 40 d
Ref Offset 11.33 dB Ref Offset 11.36 dB
0 dBidiv Ref 30.00 dBm 110 dBidiv Ref 30.00 dBm
Log Log
1 Center Freq CenterFreq|
1 5765000000 GHz| 5795000000 GHz]
|
[
Center 5.755 GHz Span 80 MHz CF st Center 5.795 GHz Span 80 MHz CF Ste
#Res BW 750 kHz #VBW 2.2 MHz Sweep 1ms 000000 Mf'pz #Res BW 750 kHz #VBW 2.2 MHz Sweep 1ms P
s W M
Occupled Bandwidth Total Power 20.5 dBm futo an o Bandwidth Total Power 20.5 dBm — an
36.650 MHz Freqoffset 36.789 MHz FreqOffset|
Transmit Freq Error 34.867 kHz OBW Power 98.00 % OHz Transmit Freq Error 11.774 kHz OBW Power 99.00 % OHz
x dB Bandwidth 72.19 MHz x dB -26.00 dB x dB Bandwidth 69.32 MHz x dB -26.00 dB

LOW CHANNEL

HIGH CHANNEL
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REPORT NO: 12646381-E4V3
FCC ID: BCG-A2178

DATE: 5/1/2019
IC: 579C-A2178

8.3.12. 802.11ac VHT80 MODE IN THE 5.8 GHz BAND

Channel|Frequency| 99% Bandwidth

(MHz) (MHz)

Mid

5775 76.9790

Center Freq: 5775000000 GHz Frequency
Trig: Free Run AvglHold: 11

MFGaindow  BAtten: 40 dB

Ref Offset 11,34 dB
0 dBidiv Ref 30.00 dBm

Center Freq|
i 5.775000000 GHz]

Center 5.775 GHz

Span 160 MHz

Res BW 1.5 MHz #VBW § MHz Sweep 1ms|[ . CFStep]
Occupied Bandwidth Total Power 20.0 dBm fute Man
76.979 MHz FreqOfset
Transmit Freq Error -332.46 kHz OBW Power 99.00 % 0Hz]

x dB Bandwidth 1229 MHz  xdB -26.00 dB

MID CHANNEL
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REPORT NO: 12646381-E4V3 DATE: 5/1/2019
FCC ID: BCG-A2178 IC: 579C-A2178

8.4. 6dB BANDWIDTH

LIMITS

FCC 8§815.407 (e)
RSS-247 6.2.4.1
The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS
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REPORT NO: 12646381-E4V3 DATE: 5/1/2019
FCC ID: BCG-A2178 IC: 579C-A2178

8.4.1. 802.11n HT20 MODE IN THE 5.8 GHz BAND

Channel |Frequency| 6 dB Bandwidth Minimum Limit

(MHz) (MHz) (MHz)
Low 5745 17.720 0.5
Mid 5785 17.630 0.5
High 5825 17.580 0.5
144 5720 3.910 0.5

Agilert Spectriam Analyzer - APv9. 3, 2(01071
L i Q¢

Agilent Spectrum Analyzer - APY9.3.2(010719)
L B

e SEE I
Frequency

ALIGHATE
Bavg Type: RMS

3 LIS 3 a
. #Avg Type: RMS Frequency enter Freq 5.785000000 GHz |
PO Fost = Trig: AvglHold: 20120 HO: Fasi —>= Trig: Free Run AvglHold: 2020 et
IFGainLow #Atten: 30 4B AT IFGainiLow #aston: 30 4B cerlf AutoT
Al T T uto Tune| AT 17 630 MHzZ uto Tune|
ef Omset 1192 48 AMKrT 17.720 MHZ] et Ofset 1134 d8 AMKr1 17.630 MHZ
10 v Ref 20.00 dBm 0.006 dB o dsian  Ref 20.00 dBm 0.088 dB
Log Log
Center Freq| Center Freq
5745000000 GHz| 5785000000 GHz|
4 ¢ Yl ¢
StartFreq| StartFreq|
5720000000 GHz| 5760000000 GHz|
} Stop Freq|

Stop Freq

5770000000 GHz| | 5810000000 GHz|

CF Step CF Step

5.000000 MHz| 6.000000 MHz|

lAuto Man lAuto Man

Freq Offset| Freq Offset|

0Hz 0Hz
ICenter 5.74500 GHz Span 50.00 MHz Center 5.78500 GHz Span 50.00 MHz.
#Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (10001 pts) H#Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (10001 pts]

wsc STArs usc Tamus

LOW CHANNEL MID CHANNEL

Agilent Spectrum Analyzor - APY9.3.2(010719)

Aghant Spoctrum Analyzer - APY3.3,2(01071
T 3 : S T . . 3 . o e .
enter Freq 5.825000000 GHz #Avg Type: RMS requency enter Freq 5.720000000 GHz #avg Type: RMS requency
WO Fast e Trigs AvglHold: 20220 HO: Fast —w= Trig: Froe Run AvglHold: 20120
IFGain:Low BArten: 30 4B IF Gainel ow #Amen: 30 dB
A 117.5 MHZ Auto Tune| A T 0 ML) Auto Tune|
Ref Offset 11.35 4B AMkr1 17,580 MHz e Offest 1131 8 AMKr1 3.910 MHz
10.deiciv_ Ref 20.00 dBm 0.304 dB 1042/dy_ Ref 20.00 dBm -4.536 dB|
Center Freq| AT CenterFreq|
5.825000000 GHz| ¥ Y . 5.720000000 GHz|
% : ) . .
Start Freq| | StartFreq
5800000000 GHz| ¥ T T 6 695000000 GHz|
Stop Freq| Stop Freq
5.860000000 GHz| 65 745000000 GHz|
CF Step Center 5.72000 GHz Span 50.00 MH2| CF Step
51000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms {10001 pts) 5.000000 Mz
e Man D L S A I 25 ) S - | Man
a2 f o 3910 MHz (&) 4536 dB
2 F T 6726 000 GHz 2633 dBm
Freq Offset] 3N f §.727 116 GHz 4077 dBm Freq Offset|
0 Hel H OHz
6
7
8
9
Center 5.82500 GHz Span 50.00 MHz ® n
[#Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (10001 pts) < »
wsa = sc. -

HIGH CHANNEL CHANNEL 144
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REPORT NO: 12646381-E4V3
FCC ID: BCG-A2178

DATE: 5/1/2019
IC: 579C-A2178

8.4.2. 802.11n HT40 MODE IN THE 5.8 GHz BAND

ncy

6 dB Bandwidth

(MHz)

Minimum Limit

(MHz)

Channel|Freque
(MHz)
Low 5755

36.310

0.5

High

5795

36.310

0.5

142

5710

3.200

0.5

Agilent Spectrum Analyzer - APv9.3.2(010719),19419, Conducted D

Agilert Spectrum Analyzer - APv9.3.2(010719), 19419, Conducted D
C SEE I IGO0z E L [0 a eI AGIAITD[0zAz1L -
. #Avg Type: RMS requency enter Freq 5.795000000 GHz | BAvg Type: RMS L requency
NG Fast = Trig: AvglHold: 20120 O: Fast —— Trig: Free Run AvglHold: 2020
[FGaimLow  BAtten:30 dB Ao IFGainlow  #Aten: 30 dB AutoT
T 3 THZ] uto Tune| A 3 H ] uto Tune|
Ref Offset 1133 6B AMkr1 36.31 MHzZ Ref Offset 11,36 48 AMkr1 36.31 MHz|
0y Ref 20.00 dBm -0.069 dB 0 iy Ref 20.00 dBm -0.124 dB
Center Freq| Center Freq
5755000000 GHz| 5785000000 GHz|
bt ¢ g o
StartFreq| StartFreq|
5705000000 GHz| 5745000000 GHz|
Stop Freq Stop Freq|
5805000000 GHz| 5845000000 GHz|
i I !
CF Step CF Step
10.000000 MHz| 10.000000 MHz|
lauta Man lAuto Man|
Freq Offset| Freq Offset|
0 Hz| 0 Hz|
Center 5.75500 GHz Span 100.0 MHz Center 5.79500 GHz ‘Span 100.0 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 4.000 ms (10001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 4.000 ms (10001 pts]
sc sTans usc aTaTus

LOW CHANNEL

HIGH CHANNEL

Agilont Spectrim Analyzer - A¥9.1.2(010719), 10646,
o 0 3

3 2 reemy A

enter Freq 5.710000000 GHz | #Avg Type: RMS Frequency

WorTast T Trig: AvglHold: 20720
FGainLe  BAtton: 30 4B
Ref Offset 113 8 Ak 3.20 MAZ Auto Tune
I\f.g--mu Ref 20.00 dBm -4.836 dB|

{ Center Freq|
b 5710000000 GHz|

Start Freq|
5660000000 GHz|

STams

Stop Freq|
6.760000000 GHz|
Center 5.71000 GHz Span 100.0 MHz CFStep)
#Res BW 100 kHz #VBW 300 kHz Sweep 4.000 ms (10001 pts) [ 10000000 MHz|
Ol L T Y W - [ Man
82 1@ 320MHz (A) 4836 dB
2 F 1 5726 00 GHz 1501 dBm
3N f 5.727 49 GHz. 2736 dBm Freq Offset]
H 0 Hel
6
7
8
13
0

CHANNEL 142
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REPORT NO: 12646381-E4V3

FCC ID: BCG-A2178

DATE: 5/1/2019
IC: 579C-A2178

8.4.3. 802.11ac VHT80 MODE IN THE 5.8 GHz BAND

Channel

Frequency

(MHz)

6 dB Bandwidth

(MHz)

Minimum Limit

(MHz)

Mid

5775

75.780

0.5

138

5690

3.160

0.5

Agilont Spectriam Analyzer - APv9.3.2(010715),19419, Canducted D Agilont Spectriam Analyzer - APY9.3.7(070719], 10646,
5 o : FYeE 5 o 8
enter Freq 5.775000000 GHz ] #Avg Type: RMS Frequency enter Freq 5.690000000 GHz | #avg Type: RMS Frequency
PO Fast oo Trig: H: Fas o Trig: AvglHold: 2020
IFGaimlow  AAtten:30 48 WFGaincLow  #Atten: 30 B
Auto Tune| AMKr 3.16 MHZ] Auto Tune|
Ref Offset 1134 dB Ref Offset 113 dB AMKr 6 MHZ
1o deidiv__Ref 20.00 dBm [0 g2 Ref 20.00 dBm -3.135 dBf
Center Freq| A Center Freq|
5775000000 GHz| \\0 5.690000000 GHz
vl
;,X( ’ Start Freq| StartFreq|
5.675000000 GHz| 5680000000 GHz|
Stop Freq| Stop Freq
6876000000 GHz| 65.790000000 GHz|
CF Step Center 5.6900 GHz Span 200.0 MHz, CF Step,
20000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 8.000 ms (10001 pts) 20000000 MHz|
e Man 0 I S R R S - [ Man
22 T 3.16 MHz (8) 135 dB
2 F 1 572600 GHz 3.173 dBm
Freq Offset| 3 N f 5.727 56 GHz. D671 dBm Freq Offset
0 Hel H OHz
3
7
B8
3
Center 5.7750 GHz Span 200.0 MHz ®
#Res BW 100 kHz #VBW 300 kHz Sweep £.000 ms (10001 pts) <
s STArs wsc Tamus
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REPORT NO: 12646381-E4V3 DATE: 5/1/2019
FCC ID: BCG-A2178 IC: 579C-A2178

8.5. OUTPUT POWER AND PSD

LIMITS

FCC §15.407

Band 5.15-5.25 GHz

(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.

Bands 5.25-5.35 GHz and 5.47-5.725 GHz

The maximum conducted output power over the frequency bands 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
megahertz. 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.

Band 5.725-5.85 GHz

The maximum conducted output power over the frequency band of operation shall not exceed 1
W. In addition, the maximum power spectral density shall not exceed 30 dBm in any 500-kHz
band. If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum
conducted output power and the maximum power spectral density shall be reduced by the
amount in dB that the directional gain of the antenna exceeds 6 dBi. However, fixed point-to-
point U-NII devices operating in this band may employ transmitting antennas with directional
gain greater than 6 dBi without any corresponding reduction in transmitter conducted power.
Fixed, point-to-point operations exclude the use of point-to-multipoint systems, omnidirectional
applications, and multiple collocated transmitters transmitting the same information.
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REPORT NO: 12646381-E4V3 DATE: 5/1/2019
FCC ID: BCG-A2178 IC: 579C-A2178

RSS-247

Band 5.15-5.25 GHz

The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10B, dBm, whichever power is
less. B is the 99% emission bandwidth in megahertz. The e.i.r.p. spectral density shall not
exceed 10 dBm in any 1.0 MHz band.

Band 5.25-5.35 GHz
The maximum conducted output power shall not exceed 250 mW or 11 + 10 log10B, dBm,
whichever is less. The power spectral density shall not exceed 11 dBm in any 1.0 MHz band.

The maximum e.i.r.p. shall not exceed 1.0 W or 17 + 10 log10B, dBm, whichever is less. B is
the 99% emission bandwidth in megahertz. Note that devices with a maximum e.i.r.p. greater
than 500 mW shall implement TPC in order to have the capability to operate at least 6 dB below
the maximum permitted e.i.r.p. of 1 W.

Bands 5.47-5.6 GHz and 5.65-5.725 GHz
The maximum conducted output power shall not exceed 250 mW or 11 + 10 log10B, dBm,
whichever is less. The power spectral density shall not exceed 11 dBm in any 1.0 MHz band.

The maximum e.i.r.p. shall not exceed 1.0 W or 17 + 10 log10B, dBm, whichever is less. B is
the 99% emission bandwidth in megahertz. Note that devices with a maximum e.i.r.p. greater
than 500 mW shall implement TPC in order to have the capability to operate at least 6 dB below
the maximum permitted e.i.r.p. of 1 W.

Band 5.725-5.85 GHz

The maximum conducted output power shall not exceed 1 W. The power spectral density shall
not exceed 30 dBm in any 500 kHz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the power spectral density
shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.
However, fixed point-to-point devices operating in this band may employ transmitting antennas
with directional gain greater than 6 dBi without any corresponding reduction in transmitter
conducted power. Fixed point-to-point operations exclude the use of point-to-multipoint systems,
omnidirectional applications and multiple collocated transmitters transmitting the same
information.
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REPORT NO: 12646381-E4V3 DATE: 5/1/2019
FCC ID: BCG-A2178 IC: 579C-A2178

TEST PROCEDURE

The measurement method used for output power is KDB 789033 D02 v02r01, Section E.3.b
(Method PM-G) and for straddles channels KDB 789033 D02 v02r01, Section E.2.b (Method
SA-1) was used.

The measurement method used for power spectral density is KDB 789033 D02 v02r01, Section
F

DIRECTIONAL ANTENNA GAIN
For1TX:
There is only one transmitter output therefore the directional gain is equal to the antenna gain.

ID: 44366 Date: 4/08/2019

RESULTS:
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REPORT NO: 12646381-E4V3
FCC ID: BCG-A2178

DATE: 5/1/2019
IC: 579C-A2178

8.5.1. 802.11n HT20 MODE IN THE 5.2 GHz BAND

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5180 21.60 17.86 3.10
Mid 5200 21.70 17.95 3.10
High 5240 21.70 17.81 3.10
Limits
Channel | Frequency FCC ISED Max ISED Power FCC ISED Max ISED
Power | Power Power Limit PSD PSD PSD
Limit Limit Limit Limit Limit Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm/1MHz) | (dBm/1MHz) |(dBm/1MHz
Low 5180 24.00 22.52 19.42 19.42 11.00 10.00 6.90
Mid 5200 24.00 22.54 19.44 19.44 11.00 10.00 6.90
High 5240 24.00 22.51 19.41 19.41 11.00 10.00 6.90
| Duty Cycle CF (dB)| 0.00 [Included in Calculations of Corr'd Power & PSD
Output Power Results
Channel | Frequency | Meas Total | FCC Power FCC ISED Power | ISED Power
Power
Power | Corr'd Limit Margin Limit Margin
Power
(MHz) (dBm) (dBm) (dBm) (dB) (dBm) (dB)
Low 5180 12.92 12.92 24.00 -11.08 19.42 -6.50
Mid 5200 12.89 12.89 24.00 -11.11 19.44 -6.55
High 5240 12.86 12.86 24.00 -11.14 19.41 -6.55
PSD Results
Channel | Frequency | Meas Total ISED PSD |ISED PSD | FCC PSD FCC PSD
PSD Corr'd Limit Margin Limit Margin
PSD
(MHz) (dBm/ | (dBm/ (dBm/ (dB) (dBm/ 1MHz) (dB)
1MHz) | 1MHz) 1MHz)
Low 5180 1.177 1.177 6.90 -5.72 11.00 -9.82
Mid 5200 1.177 1.177 6.90 -5.72 11.00 -9.82
High 5240 1.273 1.273 6.90 -5.63 11.00 -9.73
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REPORT NO: 12646381-E4V3
FCC ID: BCG-A2178

DATE: 5/1/2019
IC: 579C-A2178

[ Koo Spectnum Aty - A8 SRTTI9, 4365, Cond P e [ Vvt Specimam Amabyees - A0 SRR 6366, Cond T =
T o oA T ALIGN IO |01:%0:13 PM Apr08, 2019 Frequency L R [s0n ac | I G142l PHAD B, 2015 Frequency
. #Avg Type: RMS TRACE | 56 . #Avg Type:RMS TRace] 56
PRRR e 1“““&2““ G:,"f,.;_, = Trig: Free Run Av:fho’;:.'mmm TPEA PRt me,',"r[r'w G::“z’ Fas —v= Trig: Free Run Au:\BHJ:.'IWIW e v
IFGainLow Atten: 24 d8 il IFGainiLaw Atten: 24
5F T Auto Tune| 551G Auto Tune
Ref Offset 1.1 dB Mkr2 5.18 Ref Offset11.1 dB Mkr2 5.19
9 dBidiv Ref 25.00 dBm 19 dBidiv Ref 25.00 dBm
Center Freq Center Freq|
5.180000000 GHz| 5200000000 GHz|
O 4 StartFreq) 4 0 StartFreq
5.155000000 GHz| 5.175000000 GHz|
Stop Freq| Stop Freq
5.205000000 GHz| 5225000000 GHz|
CF Stey CF Step
5.000000 MHz] 5000000 MHz|
Auto Man Man
Freq Offset] Freq Offset|
0 Hz| O Hz|
Scale Type| Scale Type
Center 5.18000 GHz Span 50.00 MHz||-°2 Lin) Center 5.20000 GHz Span 50.00 MHz|[-°8 Lin|
#Res BW 1.0 MHz #VBW 3.0 MHZ* Sweep 1.000 ms (1001 pts), #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts),
= s wsa p—
[ Koyt Spectram Ayae: - 49,8 SUGZTII 4356, Comd T =5 ]
R 500 A ALIGH A 01:61:35 PM Apr 08, 2019 -
enter Freq 5.240000000 GHz #Avg Type: RMS TRACE| 56 requency
NFE PN Fast —5— Trig: Free Run AvgiHeld: 1001100
IFGain:Low Atten: 24 B Auto T
2 E 9 5 (2 uto Tune
Ref Offset 1112 dB Mir2 5 GHz
0 dsicy_Ref 25.00 dBm 3 dBmj
Center Freq|
5240000000 GHz|
¢ ! { StartFreg|
5215000000 GHz|
StopFreq|
5.265000000 GHz|
CF Step
5.000000 MHz]
Man
Freq Offset]
0 Hz|
Scale Type,
Center 5.24000 GHz Span 50.00 MHz [-°0 &
H#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts),
sc vans

HIGH CHANNEL
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REPORT NO: 12646381-E4V3
FCC ID: BCG-A2178

DATE: 5/1/2019
IC: 579C-A2178

8.5.2. 802.11n HT40 MODE IN THE 5.2 GHz BAND

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5190 40.90 36.44 3.10
High 5230 40.90 36.60 3.10
Limits
Channel | Frequency FCC ISED Max ISED Power FCC ISED Max ISED
Power Power Power Limit PSD PSD PSD
Limit Limit Limit Limit Limit Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm/1MHz) | (dBm/1MHz) |(dBm/1MHz
Low 5190 24.00 23.00 19.90 19.90 11.00 10.00 6.90
High 5230 24.00 23.00 19.90 19.90 11.00 10.00 6.90
| Duty Cycle CF (dB)] 0.09 [Included in Calculations of Corr'd Power & PSD
Output Power Results
Channel | Frequency | Meas Total | FCC Power FCC ISED Power | ISED Power
Power
Power | Corr'd Limit Margin Limit Margin
Power
(MHz) (dBm) (dBm) (dBm) (dB) (dBm) (dB)
Low 5190 11.41 11.41 24.00 -12.59 19.90 -8.49
High 5230 12.88 12.88 24.00 -11.12 19.90 -7.02
PSD Results
Channel | Frequency | Meas Total ISED PSD |ISED PSD | FCC PSD FCC PSD
PSD Corr'd Limit Margin Limit Margin
PSD
(MHz) (dBm/ | (dBm/ (dBm/ (dB) (dBm/ 1MHz) (dB)
1MHz) | 1MHz) 1MHz)
Low 5190 -3.07 -2.98 6.90 -9.88 11.00 -13.98
High 5230 -1.43 -1.34 6.90 -8.24 11.00 -12.34
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REPORT NO: 12646381-E4V3 DATE: 5/1/2019
FCC ID: BCG-A2178 IC: 579C-A2178

[ eysigh Spectrum Analycer - 78 S0S2T19), U366, Comd F i i i Lo or sl VeysightSpectnum dnsheer - APYA (13271544366, Cond F i i i I o sl
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8.5.3. 802.11ac VHT80 MODE IN THE 5.2 GHz BAND

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Mid 5210 84.00 75.61 3.10
Limits
Channel | Frequency FCC ISED Max ISED Power FCC ISED Max ISED
Power Power Power Limit PSD PSD PSD
Limit Limit Limit Limit Limit Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm/1MHz) | (dBm/1MHz) |(dBm/1MHz
Mid 5210 24.00 23.00 19.90 19.90 11.00 10.00 6.90
| Duty Cycle CF (dB)| 0.21 [Included in Calculations of Corr'd Power & PSD
Output Power Results
Channel | Frequency | Meas Total | FCC Power FCC ISED Power | ISED Power
Power
Power | Corr'd Limit Margin Limit Margin
Power
(MHz) (dBm) (dBm) (dBm) (dB) (dBm) (dB)
Mid 5210 10.91 10.91 24.00 -13.09 19.90 -8.99
PSD Results
Channel | Frequency | Meas Total ISED PSD |ISED PSD| FCC PSD FCC PSD
PSD Corr'd Limit Margin Limit Margin
PSD
(MHz) (dBm/ (dBm/ (dBm/ (dB) (dBm/ 1MHz) (dB)
1MHz) | 1MHz) 1MHz)
Mid 5210 -6.12 -5.91 6.90 -12.81 11.00 -16.91
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8.5.4. 802.11n HT20 MODE IN THE 5.3 GHz BAND

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHz) (dBi)
Low 5260 21.40 | 17.939 2.60
Mid 5300 21.65 | 17.741 2.60
High 5320 21.60 | 17.771 2.60
Limits
Channel | Frequency FCC ISED ISED Power FCC ISED PSD
Power | Power EIRP Limit PSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm/1MHz) | (dBm/1MHz) | (dBm/1MHz)
Low 5260 24.00 23.54 29.54 23.54 11.00 11.00 11.00
Mid 5300 24.00 23.49 29.49 23.49 11.00 11.00 11.00
High 5320 24.00 23.50 29.50 23.50 11.00 11.00 11.00
| Duty Cycle CF (dB)| 0.00 [Included in Calculations of Corr'd Power & PSD
Output Power Results
Channel | Frequency | Meas Total | FCC Power FCC ISED Power | ISED Power
Power
Power | Corr'd Limit Margin Limit Margin
Power
(MHz) (dBm) | (dBm) (dBm) (dB) (dBm) (dB)
Low 5260 12.65 12.65 24.00 -11.35 23.54 -10.89
Mid 5300 12.64 12.64 24.00 -11.36 23.49 -10.85
High 5320 12.60 12.60 24.00 -11.40 23.50 -10.90
PSD Results
Channel | Frequency | Meas Total PSD PSD
PSD Corr'd Limit Margin
PSD
(MHz) (dBm/ | (dBm/ (dBm/ (dB)
1MHz) | 1MHz) 1MHz)
Low 5260 0.918 0.918 11.00 -10.08
Mid 5300 0.899 0.899 11.00 -10.10
High 5320 0.831 0.831 11.00 -10.17
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8.5.5. 802.11n HT40 MODE IN THE 5.3 GHz BAND

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHz) (dBi)
Low 5270 41.00 36.67 2.60
High 5310 40.70 36.22 2.60
Limits
Channel | Frequency FCC ISED ISED Power FCC ISED PSD
Power | Power EIRP Limit PSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) [(dBm/1MHz |(dBm/1MHz) |(dBm/1MHz)
Low 5270 24.00 24.00 30.00 24.00 11.00 11.00 11.00
High 5310 24.00 24.00 30.00 24.00 11.00 11.00 11.00
| Duty Cycle CF (dB)| 0.09 [Included in Calculations of Corr'd Power & PSD
Output Power Results
Channel | Frequency | Meas Total FCC/ISED | FCC/ISED
Power Power
Power | Corr'd Limit Margin
Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5270 12.64 12.64 24.00 -11.36
High 5310 12.67 12.67 24.00 -11.33
PSD Results
Channel | Frequency | Meas Total PSD PSD
PSD Corr'd Limit Margin
PSD
(MHz) (dBm/ | (dBm/ (dBm/ (dB)
1MHz) | 1MHZz) 1MHz)
Low 5270 -1.763 | -1.673 11.00 -12.67
High 5310 -1.854 | -1.764 11.00 -12.76
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