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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 07, 2019 — APRIL 05, 2019
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C 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:
- = /‘_
%"‘ 0}2""7’ /_Z%
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, ANSI C63.10-2013, KDB 558074 D01 15.247 Meas Guidance v05r02,
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
Chamber A (ISED:2324B-1) Chamber D (ISED:22541-1) Chamber | (ISED:2324A-5)
Chamber B (ISED:2324B-2) Chamber E (ISED:22541-2) Chamber J (ISED:2324A-6)
j 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)

('

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)

36.5dBuV + 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 3.84dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.65dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.52dB
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:

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
2412 - 2472 802.11b 20.28 106.66
2412 - 2472 802.11n HT20 25.01 316.96

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

Frequency Band
(GHz)
2.4 0.20

Antenna Gain (dBi)

5.4. SOFTWARE AND FIRMWARE

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

EUT was investigated in three orthogonal orientations X, Y and Z and it was determined that Y
(Landscapre) orientation was 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, 18-26GHz 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.

Below 1GHz tests were performed with EUT 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:

Since g mode powers are identical of HT20 power and both are OFDM modulation, therefore
HT20 was used to conducted the test as the worst case.

802.11b mode: 1 Mbps
802.11n HT20mode: MCSO
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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 D292365CDYADHLH|NA

/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

Antenna/Amp |

Radiated Test

. Spectrum Analyzer

AC/DC Adapter

AC Source/ LISN Conducted Test
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TEST SETUP- AC LINE CONDUCTED: LAPTOP CONFIGURATION

EUT 5,

EMI Receiver

Laptop

AC/DC Adapter

AC Source/ LISN Conducted Test

— e e e . i — — — — T — — T — —————
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6. MEASUREMENT METHOD

6 dB BW: ANSI C63.10 Subclause -11.8.1 RBW = DTS BW

99% BW: ANSI C63.10-2013, Section 6.9.3.

Output Power: ANSI C63.10 Subclause -11.9.1.3 Method PKPM1 Peak-reading power meter

Output Power: ANSI C63.10 Subclause -11.9.2.3.1 Method AVGPM (Measurement using an RF
average-reading power meter)

PSD: ANSI C63.10 Subclause -11.10.2 Method PKPSD (peak PSD)

Radiated emissions non-restricted frequency bands: ANSI C63.10 Subclause -11.11

Radiated emissions restricted frequency bands: ANSI C63.10 Subclause -11.12.1

Conducted emissions in restricted frequency bands: ANSI C63.10 Subclause -11.12.2

Band-edge: ANSI C63.10 Subclause -11.13.3.2 Integration method -Peak detection

Band-edge: ANSI C63.10 Subclause -11.13.3.3 Integration method -Trace averaging with
continuous transmission at full power

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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FCC ID: BCG-A2178

DATE: 4/29/2019
IC: 579C-A2178

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 WExt. 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, 32dB S°”°maégs”“me”t 310N T286 | 06/04/2019 | 06/04/2018
Antenna, A‘E;B’,\j;;"p 9KHz to ETS-Lindgren 6502 T1616 | 10/18/2019 | 10/18/2018
Antenna, Broadband Hybrid, .
30MHz to 2000MHz Sunol Sciences Corp. JB1 T185 04/19/2019 04/19/2018
Antenna, Horn 18 to 26.5GHz ARA MWH-1826/B T447 06/16/2019 06/16/2018
Amplifier, 1 - 18GHz Miteq AFS“Z'g%lOlgOO' T491 | 05/19/2019 | 05/19/2018
*Pre-Amp 18-26GHz Agilent Technology 8449B T404 03/09/2019 03/09/2018
Power Meter, P-series single Agilent (Keys_lght) N1911A T227 10/29/2019 10/29/2018
channel Technologies
Power Sensor Power Sensor Keysight T1226 02/06/2020 02/06/2019
Spectrum Analyzer, PXA, 3Hz to Agilent (Keysight)
44GHz Technologies N9030A T340 01/22/2020 01/22/2019
AC Line Conducted
*EMI Test Receiver 9Khz-7GHz Rohde & Schwarz ESCI7 T1436 02/23/2019
Power Cable3 Ll_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-E3V2
FCC ID: BCG-A2178

DATE: 4/29/2019
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)
2.4GHz Band
802.11b 1.400 1.400 1.000 100.0% 0.00 0.010
802.11n HT20 1.943 1.965 0.989 98.9% 0.00 0.010

DUTY CYCLE PLOTS

Agilent

Spectruam Analyzer - APV, 3,2(010719), 10646, Conducted D

L a
arker 3 A 1.96533 ms

Properties

" . e — — .
enter Freq 2.412000000 GHz ] Avg Type: Log-Pur Trig Delay 5000 s #Avg Type: RMS
PO Fasi = Trig: Fres Run Trig: Video AvglHold: 11
W GainLaw #Atten: J0 4B IFGaincL ow #Atten: 40 di Select Marker
Auto Tune ¥
RefOffset12dB 3
dBidi Ref 30.00 dBm 0 deidiv__Ref 30.00 dBm
Log [ v Log
CenterFreq| 0 ) Relative To |
2.412000000 GHz| ¥ X 2
StartFreq X Axis Scale|
2.412000000 GHz| lauto
Stop Freq| Marker Trace |
2.412000000 GHz| [Trace1, Auto Init]
Center 2.412000000 GHz Span 0 Hz CF Step Center 2.437000000 GHz Span 0 Hz Lines|
Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (1001 pts) £.000000 MHz Res BW 8 MHz #VBW 50 MHz Svieep 2.533 ms (1001 pts)]| P
n il
QlvonelTRelsal s L RO L FUCTON W T FUNCTION v B Man) | I UNCTION v
1 42 toa) 1.400 ms (A) 0.10dB 1 A2 t (A 1843 ms (A) 0.782 d8
2 F t 2000 us 2451 dBm 2 N 2629 s 11.383 dBm
8 a4 tom 1400 ms () 0.10 dB Freq Offset 8 a2 t o 1965ms (8) 0298 dB
1F t 2000 us 2451 dBm oHz :
6 6
7 7
8 3
g 9
10 10
11 11
< ¢
o ] .

DUTY CYCLE 802.11b 1TX MODE

DUTY CYCLE 802.11n HT20 CDD MODE
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8.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
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8.2.1. 802.11b MODE

Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 1 2412 11.5661
Mid 6 2437 11.4566
High 11 2462 11.1504
High 12 2467 11.8633
High 13 2472 10.9553
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DATE:

4/29/2019

IC: 579C-A2178

% Agilent 18:49:59 Mar 14, 2619 L BH/Avg # Agllent 21:35:29 Mar 14, 2019 L Freq/Channel
[ ] Res BW [ ]
Th Freq 2412 Oz Trig fres 208.9 kiz Th Freq 2,457 iz Trig Tree || , Gomer Freq
Occupied Bandwidth Averages: 1 I uto M—ﬂl Occupied Bandwidth Averages; 1 I
Video BH
I, || |
APY9.4.1(621919),12559, Cond F Ruto Man| APv9.4.1(821919),12558, Cond F
Ref 26 dBm #Atten 28 dB Ref 26 dBm #Atten 28 dB
#Samp T T T | U?é'l;j’g@%l; #Samp T T Stop Freq
Log BT o bl | Los R AT 2.45700800 GHz,
19 L i e I gel | |12 =+ A XS
dB/ ill Hverag? dB/
Offst Ay | Offst Py
106 Lot : 411/l PRI J"Un Off] 107 pnag AT I
Il L |
& P W llAvasveW Typel | [ [T - Freq Offset
I | [ [ Il Log—Pwr (Videol» | [ [ [ [ | 9 i
Center 2.412 00 GHz Span 48 MHz [|Auta Man| Center 2.437 00 GHz Span 40 MHz || -
#Res BH 200 kHz $WEH 620 kHz  Sneep 3067 ms (1001 pts) #Ros BH 200 kHz #VBH 620 kHz _Sweep 3.867 ms (1061 pts) Signal Track
- - ; - - - = = ignal Trac
Occupied Bandwidth Occ BH Z Pur 9900 % Occupied Bandwidth Occ BN % Pur  99.00 7 |[lo, 0ff
115661 MHz % dB -26.00 dB 114566 MHz % dB _26.00 d5
- Span/RBW )
Transmit Freq Error  -123.228 kHz 108 Transmit Freq Error  79.214 kHz
% dB Bandwidth 14.129 MHzx Auto Han| % dB Bandwidth 13.615 MHz*
|
Agilent 19:02:21 Mar 14, 2619 L BW/Avg Agilent 19:67:53 Mar 14, 2619 L BW/Avg
| Res B | ] Res BH
Ch Freq 2.462 GHz Trig Free 200.9 kHz| Ch Freq 2.467 GHz Trig Free 268.8 kHz|
Occupied Bandwidth Averages: 1 I uto M—ﬂl Occupied Bandwidth Averages; 1 I Auto Man|
Video BH | | Video BH
620.9 kHz| 626.8 khHz]
APv9.4.1(0213819),125589, Cond F Puto Han| APv9.4.1(621919),12559, Cond F Aute Man|
Ref 28 dBm #ftten 20 dB VBH/REHW Ref 26 dBm #Atten 20 dB UBW/RBH
#Sanp NN — 16.86004 ¥Samp I E— ] 10.00004
Leg et futo Men| | [bes St filruo M|
10 <A Wi o I 1@ T 1Ir
dB/ il Hverag? dB/ H il Hverag?
g e e Y )/ e —— e
B I 0 I I I 1T |||Avg/VYBH Type dB f I } A TNIAva/ VB Type
| | | [ [ | Log-Pur (Wideo | [ [ | [ [ ||| Log=Pwr (Videa)
Center 2.462 08 GHz Span 48 MHz ||Auto Man Center 2.467 08 GHz Span 48 MHz ||Auto Man
#Res BH 200 kHz #UBH 620 kHz  Sweep 3.867 ms (1001 pts) #Res BH 200 kHz #WBH 620 kHz  Sweep 3.067 ms (1001 prs)
Occupied Bandwidth Oce BH % PWr  99.00 1 Occupied Bandwidth Occ BH % Pur  99.00 7
® dB -26.00 dB x dB -26.60 dB
11.1584 MHz ST 11.8633 MHz ST
Transmit Freq Error -142.346 kHz 108] Transmit Freq Error —39.846 kHz 106
% dB Bandwidth 13.725 MHzx Auto Hanf ¥ dB Bandwidth 13.608 MHzx Auto Man)
| |
Agilent 19:12:56 Mar 14, 2619 L BW/Avg
| Res B
Ch Freq 2.472 GHz Trig Free 200.9 kHz|
Occupied Bandwidth Averages: 1 I Auto M—ﬂl
Video BH
620.9 kHz|
APuS.4.1(021519),12558, Cond F Auto Han|
Ref 28 dBm #ftten 20 dB VBH/REHW
#Samp I E— 16.08000
50@9 A futo Man]
dB/ =¥ L Average
1
it N~ 0 o
S i A ] millAva7veK Type
| | Log-Pur (Video)¥

L |
Center 2.472 00 GHz Span 40 MH,

Auto Man|

#Res BH 200 kHz #UBH 620 kHz  Sweep 3.867 ms (1001 pts)
Occupied Bandwidth Oce BH % PWr  99.00 1
X dB -26.00 dB

10.9553 MHz ST

Transmit Freq Error -39.310 kHz 108]

x dB Bandwidth 13.924 MHz* Auto Han|

HIGH CHANNEL 13
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REPORT NO: 12646381-E3V2 DATE: 4/29/2019
FCC ID: BCG-A2178 IC: 579C-A2178

8.2.2.802.11n HT20 MODE

Channel|Frequency| 99% Bandwidth
(MH2z) (MHz)
Low 1 2412 17.6367
Low 2 2417 17.5974
Low 3 2422 17.5820
Mid 6 2437 17.6435
High 9 2452 17.5349
High 10 2457 17.5490
High 11 2462 17.6839
High 12 2467 17.6896
High 13 2472 17.6393
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REPORT NO: 12646381-E3V2
FCC ID: BCG-A2178

DATE:

4/29/2019

IC: 579C-A2178

Agilent 23:06:37 Mar 14, 2019 L Measure # Agilent 23:18:59 Mar 14, 2619 L Measure
| ] |
Ch Freq 2412 CHz Trig Free Meas Off Ch Freq 2.417 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 1 I Occupied Bandwidth Averages: 1 I
| Channel Power Channel Power!|
APv9.4.1(921819),12559, Cond F APv9.4.1(621919),12559, Cond F
Ref 26 dBm #Htten 20 dB Ref 26 dBm #Atten 28 dB
#5amp I I ‘ \ Occupied BH ¥Samp \ \ \ I I Occupied BH
Log 7 IR TN S YIR PN Py Log Ol + ikt b
18 14
dB/ dB/
Offst : RCP | |offst ST ACP
18.6 1 | 18.6
B ] i —— B —
i | Multi Carrier| Multi Carrier,
Center 2.412 00 GHz Span 48 MHz Power Center 2.417 00 GHz Span 48 MHz Power
#Res BH 288 kHz #UBH B28 kHz  Sweep 3.067 ms (1881 pts) b s #Res B 200 kHz #UBH 520 kHz  Sweep 3.067 ms (1891 pts) P s
ower Stat| ower Stat
Occupied Bandwidth Occ BH % Pur 9900 7 CCDF Occupied Bandwidth Occ BH % Pwr  99.00 1 CCDF
17.6367 MH=z ®x dB  -26.60 dB 17.5974 MHz % dB -26.90 dB
Transmit Freq Error  23.975 kHz 1"“{2 Transmit Freq Error  17.493 kHz lﬂofrg
% dB Bandwidth 21.732 MHz* 0 ¥ dB Banduidth 20.573 MHz¥ v
| |
Agilent 23:12:21 Mar 14, 2619 L Measure o Agilent 23:13:46 Mar 14, 2019 L Measure
| ] |
Ch Freq 2422 CHz Trig Free Meas Off Ch Freq  2.437 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 1 I Occupied Bandwidth Averages: 1 I
| Channel Power Channel Power!|
APv9.4.1(921819),12559, Cond F APv9.4.1(621919),12559, Cond F
Ref 28 dBm #Atten 20 dB Ref 26 dBm #Atten 28 dB
#Samn T T I Occupied BH #5amn I ] ] T T Dccupied BH
Log I I Log Ol Lol + VIR
18 14
dB/ dB/
Offst (LRI BRIk TR A0 ACP Offst [RIILL Fi Ju i T ACP
18.6 | 18.7 !
B — dB } —

I i Multi Carrier, ‘ Multi Carrier,
Center 2.422 00 GHz Span 48 MHz Power Center 2.437 00 GHz Span 40 MHz Pover
#Res BH 208 kHz #UBH 620 kHz  Sweep 3.0667 ms (1061 pts) #Res BW 268 kHz #UBW 628 kHz  Sweep 3.857 ms (1881 pts)

Power Stat Power Stat
Occupied Bandwidth Occ BH % Pur 9900 7 CCDF Occupied Bandwidth Occ BH % Pwr  99.00 1 CCDF
17.5820 MHz ®x dB  -26.60 dB 17.6435 MHz % dB -26.90 dB

Transmit Freq Error  60.177 kHz 1"“{2 Transmit Freq Error  23.476 kHz lﬂofrg

% dB Bandwidth 20.425 MHz* 0 ® B Banduidth 20.276 MHz¥ v
| |

Agilent 23:15:82 Mar 14, 2019 L Measure o Agilent 23:16:10 Mar 14, 2019 L Measure

| ] |

Ch Freq 2452 CHz Trig Free Meas Off Ch Freq 2.457 GHz Trig Free Meas Off

Averages: 1 I

Occupied Bandwidth

Averages: 1 I

Occupied Bandwidth

Channel Power

APv9.4.1(621919),12559, Cond F

Channel Power|

APv9.4.1(821919),12359, Cond F

Ref 28 dBm #Atten 20 dB Ref 26 dBm #Atten 28 dB
#Samn I I I ] ] Occupied BH #3amp ] ] ] I I Occupied BH
Log O VY TSI BTSR P P Lng E YT AV PR P
10 . 18
dB/ dB/
Offst [RALTY ACP| | [offa - o ACP
18.7 18.7
B — &8 ‘ I —
Multi Carrier, ‘ I Multi Carrier,
Center 2.452 00 GHz Span 48 MHz Power Center 2.457 00 GHz Span 40 MHz Pover
#Res BH 208 kHz #UBH 620 kHz  Sweep 3.0667 ms (1061 pts) #Res BW 268 kHz #UBW 628 kHz  Sweep 3.857 ms (1881 pts)
Power Stat Power Stat
Occupied Bandwidth Occ BH % Pur 9900 7 CCDF Occupied Bandwidth Occ BH % Pwr  99.00 1 CCDF
175349 MHz ®x dB  -26.60 dB 17.549@ MHz % dB -26.90 dB
Transmit Freq Error  -13.402 kHz 1"“{2 Transmit Freq Error  -27.4539 kHz lﬂofrg
% dB Bandwidth 20.725 MHz* 0 ® B Banduidth 20.599 MHz* v

HIGH CHANNEL 9

HIGH CHANNEL 10
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REPORT NO: 12646381-E3V2

FCC ID: BCG-A2178

DATE: 4/29/2019
IC: 579C-A2178

# Agilent 23:17:26 Mar 14, 2019 L Measure Agilent 23:18:56 Mar 14, 2019 L Measure
| | ]
Ch Freq 2.462 GHz Trig Free Meas Off Ch Freq 2.467 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 1 I Occupied Bandwidth Averages: 1 I
Channel Power!| | Channel Power
APv9.4.1(621918),12559, Cond F APvS.4.1(021919),12559, Cond F
Ref 26 dBm #Atten 28 dB Ref 26 dBm #Atten 20 dB
#Samp T } \ I Occupied BH #3amp I — \ Occupied BH
Log | il g il Log 7Y TV +_ il ‘o
14 18
dB/ dB/
Offst [T i L) RCP| | ottt [oe iRRERTIP A TN ACP
19.7 f 18.7 i
dB } — dB i —
‘ Multi Carrier| | Multi Carrier|
Center 2.462 08 GHz Span 40 MHz Power| | |conter 2.467 00 Gz Span 40 MHz Povier
#Res B 200 kHz #UBH 528 kHz  Sweep 3.067 ms (1891 pts) b s #Res BH 288 kHz #UBH B28 kHz  Sweep 3.067 ms (1881 pts) b s
ower Stat ower Stat|
Occupied Bandwidth Occ BH % Pwr  99.00 ¥ CCDF Occupied Bandwidth Occ B % Pur 9900 1 CCDF
17.6839 MHz x dB -26.90 dB 17.6896 MHz ®x dB -26.60 dB
Transmit Freq Error  -19.054 kHz lﬂofrg Transmit Freq Error  7.471 kHz 1[‘10{2
¥ dB Banduidth 20.976 MHz¥ v % dB Bandwidth 21.784 MHz* v
| |
o Agilent 23:19:51 Mar 14, 2019 L Measure
|
Ch Freq 2.472 GHz Trig Free Meas Off

Occupied Bandwidth

Averages: 1 I

Channel Power|

APv9.4.1(821919),12359, Cond F

Ref 26 dBm #Atten 28 dB
#5amn I I T T Dccupied BH
Lag I PR TPV N PO
18 Wil L1
dB/
offst [T TP ACP
19.7
dB } —
‘ ‘ Multi Carrier,
Center 2.472 00 GHz Span 40 MHz Power
#Res BW 268 kHz #UBH 628 kHz  Sweep 3.057 ms (1881 pts)
Power Stat
Occupied Bandwidth Occ BH % Pwr  99.00 ¥ CCDF
17.6393 MHz x dB -26.90 dB
Transmit Freq Error  -29.915 kHz lﬂofrg
® dB Banduidth 20.501 MHz* v

HIGH CHANNEL 13
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REPORT NO: 12646381-E3V2 DATE: 4/29/2019
FCC ID: BCG-A2178 IC: 579C-A2178

8.3. 6dB BANDWIDTH

LIMITS

FCC 8§15.247 (a) (2)
RSS-247 5.2 (a)
The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS

Page 24 of 97

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-E3V2
FCC ID: BCG-A2178

DATE: 4/29/2019
IC: 579C-A2178

8.3.1.802.11b MODE

ID: 19467 Date: [3/14/2019
Channel|Frequency |6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)

Low 1 2412 8.040 0.5
Mid 6 2437 8.080 0.5

High 11 2462 8.120 0.5

High 12 2467 8.040 0.5

High 13 2472 8.120 0.5
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REPORT NO: 12646381-E3V2
FCC ID: BCG-A2178

DATE: 4/29/2019
IC: 579C-A2178

¥ Agilent L Measure % Agilent L Measure
APv9.3.2(810719),19467, Conducted F a Mkrl 8.84 MHz APw9.3.2(010719),19467, Conducted F a Mkrl 8.98 MHz
Ref 38 dBm #ftten 48 dB -0.717 dB Meas Off| Ref 38 dBm #Atten 40 dB 8.917 dB Meas Off|
#Peak | #Peak
Log | Log
1a 18
ey & Channel Power ey . Channel Power|
Offst o Offst &,
145 14.6
dB Occupied BH dB Occupied BH
o} ]
6.8 6.0
dBm dBm
ACP ACP
#PAvy PAvg
28 28
ML 52 Multi Carrier ML 52 Multi Carrier
3 FSiui Power, $3F Power,
AR AR
£(bx Power Stat Elh: Power Stat
Fun ceor| | |5 CCDF|
Swp Swp
Center 2.412 00 Gz Snan 40 iz 1"‘;{2 Center 2437 08 Gz Span 40 Mz 1”‘0’{3
#Res BH 106 kHz #UBH 300 kHz  Sweep 3.867 ms (1061 pts) #Res BH 180 kHz #WBH 300 kHz  Sweep 3.867 ms (1801 pts)
| |
s Agilent L Measure # Agilent L Measure
APv9.3.2(BL6719),19467, Conducted F a Mkl 812 MHz APv3.3.2(0L6719),L3467, Conducted F a Ml 569 HHg
Ref 36 dBm #Atten 48 dB 0.179 dB Meas Off Ref 38 dBm #Atten 46 dB 0.618 dB Meas Off
#Peak | #Peak
Log | Log
1a 18
Y | Channel Power Y Channel Power|
Offst & Offst
14.6 14.6
dB Occupied BH dB Occupied BW
DI ]
5.7 5.4
dBm dBm
“Phiv ACP Wi ACP
28 28
ML 52 Multi Carrier| ML 52 Multi Carrier|
83 FS Ly Power 53 F e Power
AR AR
Ecx Power Stat £t Power Stat
Flur ceor| | [ET CCDF
Swp Swp
Center 2.062 06 GHz Span 40 Mz 1"‘;{2 Conter 2.467 G0 GHz Span 46 Wiz 1”‘0’{3
#Res BH 108 kHz #UBH 300 kHz  Sweep 3.867 ms (1061 pts) #Res BH 100 kHz #WBH 300 kHz  Sweep 3.867 ms (1001 pts)
| |
3 Agilent L Measure
APv9.3.2(616719),19467, Conducted F a Mirl 812 MHz
Ref 30 dBm #ftten 49 dB 1.598 dB Meas Off
#Peak |
Log |
18
4B/ Channel Power
Offst iR
14.6 l
dB Occupied BH
u}
5.4
dBm
ACP
#PAvg
24
ML 52 Multi Carrier,
$3 FS L Power|
AA
g Power Stat
FTun CCDF
Swp
Center 2.072 00 GHz Span 40 Wz 1"‘0’{‘3
#Res BH 166 kHz #UBW 308 kHz  Sweep 3.867 ms (1861 pts)
|
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REPORT NO: 12646381-E3V2
FCC ID: BCG-A2178

DATE: 4/29/2019
IC: 579C-A2178

8.3.2.802.11n HT20 MODE

Channel|Frequency| 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)
Low 1 2412 17.560 0.5
Low 2 2417 17.760 0.5
Low 3 2422 17.600 0.5
Mid 6 2437 17.680 0.5
High 9 2452 17.600 0.5
High 10 2457 17.640 0.5
High 11 2462 17.680 0.5
High 12 2467 17.560 0.5
High 13 2472 17.680 0.5
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REPORT NO: 12646381-E3V2 DATE: 4/29/2019
FCC ID: BCG-A2178 IC: 579C-A2178

U W U W
enter Freq 2.412000000 ] #Avg Type: RS Froquency enter Freq 2.417000000 Gl Frequency
PG Wile == AvglHald: 20120 = Trig:
F Gain:Low s AutoT
=T Auto Tune| r = K] wto Tune|
Ref Offset 1459 dB. AMkr1 17.56 MHz Ret Offaet 1068 o8 AMkr1 17.76 MHZ
oasiay  Ref 30,00 dBm 0.711 dB 0By Ref 30,00 dBm -0.646 d
Log og
Center Freq| Center Freq|
2412000000 GHz T 1 2417000000 GHz|
‘({ ’ H . StartFreq| StartFreq
fai 2.332000000 GHz| ) | y | 2.337000000 GHz|
f b i ]
Stop Freq| I I I Stop Freq|
2432000000 GHz 2437000000 GHz
!
CF Step { 4 CF Step
4000000 MHz| y | 4000000 MHz|
Man lAuto Man
Freq Offset| | | | Freq Offset|
0Hz OHz
Center 2.41200 GHz ‘Span 40.00 MHz ICenter 2.41700 GHz Span 40.00 MHz
H#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
usc Tamus wsa sTaUs

LOW CHANNEL 1 LOW CHANNEL 2

U W
enter Freq 2.422000000 GHz ] #Avg Type: RMS ™ Frequency enter Freq 2.437000000 GHz . Froquency
PHO: Wida —=— 1rig: Frae Run AvglHold: 20120 T PO Wida —— Trig: Free Run
IFGainLow FAtten: 40 dB e IFGain:Low RAtten: 40 dB
S Auto Tune TTEAT Auto Tune|
Ref Offset 1055 4B AMKr1 17.60 MHZ el Offset 1459 4B AMKr1 17.68 MHZ
0 dsian  Ref 30.00 dBm -0.134 dB 10 daiv Ref 30,00 dBm -0.532 dB
Log Log
Center Freq| Center Freq|
2422000000 GHz 2.437000000 GHz|
StartFreq| i R ' StartFreq|
LYARTISCRED, } ¢ | | 2.402000000 GHz LAY 2.417000000 GHz|
Stop Freq| I StopFreq
2.442000000 GHz| 2467000000 GHz|
| CF Step| CF Step
1 4.000000 MHz| 4000000 MHz|
|Auto Man| Auto. Man
Freq Offset| Freq Offset|
0Hz 0Hz
Center 2.42200 GHz Span 40.00 MHz. ICenter 2.43700 GHz Span 40.00 MHz
H#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
usc Tamus wsc STArs

LOW CHANNEL 3 MID CHANNEL 6

T 3 T SENSE I AIHATO (10 T 3
Tavg Typa:RMS Frequency Frequency
BN O S 200000 G,.Hz_'m - Trig:Free Run Av::-iv\\‘:‘.mm enter Freq 2.457000000 GP‘:E Wida —»- Trig: Free Run
WGaindow  #Amen: 40 9B IFGaimlow  #Aften: 40 48
3 Auto Tune T7 64T, Auto Tune|
Ref Offset 10.66 dB. AMkr1 17.60 MHZ] Ref Offset 10,86 B AMKr1 17.64 MHZ
[0 gty Ref 30.00 dBm -1.799 dB 10 dvaiv__Ref 30,00 dBm -0.027 dB
CenterFreq| Center Freq|
2462000000 GHz 2457000000 GHz|
StartFreq StartFreq|
b4 WY 1 1) 2.432000000 GHz| ¥ $ 1| 2437000000 GHz|
Stop Freq Stop Freq|
2.472000000 GHz| 2477000000 GHz|
|
CF Step CF Step
4000000 MHz| ! 4.000000 MHz|
|Auta Man i ! Auto Man
Freq Offset | Freq Offset|
0 Hz| 0 Hz|
Center 2.45200 GHz Span 40.00 MHz Center 2.45700 GHz Span 40.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) [#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts),
usc sTamus wsa STArs

HIGH CHANNEL 9 HIGH CHANNEL 10
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REPORT NO: 12646381-E3V2
FCC ID: BCG-A2178

DATE: 4/29/2019
IC: 579C-A2178

s

¢ 2 U 3 2 SENSEINT m
enter Freq 2.462000000 GHz ) Froquency enter Freq 2.467000000 GHz ] Havg Type: RMS Frequency
WO: Wida > Trig: Fras Run AvglHold: 2020 h: Wids —— Trig: Frae Run AvglHold: 20120
IFGaimlow  #Aften: 40 48 WFGainLow  #ARen: 40 dB
17 68 [H- Auto Tune)| Auto Tune|
Ref Offset 10.65 B AMkr1 17.68 MHz Ref Offset 1456 dB
10l Ref 30.00 dBm -0.196 dBy 0 g5 Ref 30.00 dBm
Center Freq| Center Freq
2.462000000 GHz| 2467000000 GHz
StartFreq| Y ] StartFreq
2.442000000 GHz| 2447000000 GHz
WA !
¥ +
Stop Freq| Stop Freq
2.482000000 GHz| 2.487000000 GHz|
|
F Step| CF Step
4000000 MHz| 4.000000 MHz|
lAuto Man lAuto Man
Freq Offset| Freq Offset|
0Hz 0Hz
ICenter 2.46200 GHz Span 40.00 MHz Center 2.46700 GHz Span 40.00 MHz.
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) H#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
STArs usc Tamus

HIGH CHANNEL 11

HIGH CHANNEL 12

G
#Avg Type: RMS
PHO: Wide —»= Trig: Free Run AvglHold: 20220

IFGain:Love  BAtten:

Frequency

Ref Offset 1461 dB

AMKr1 17.68 MHz
0.429 dB

Auto Tune|

10deidiv__Ref 30.00 dBm

Center Freq|
2.472000000 GHz|

0 it

Start Freq|
2.452000000 GHz|

Stop Freq|
2.492000000 GHz|

CF Step
4.000000 MHz|
|Auto Man|

Freq Offset]
0 Hz|

Center 2.47200 GHz
#Res BW 100 kHz

Span 40.00 MHz
#VBW 300 kHz Sweep 1.533 ms (1001 pts)

s

STATS)

HIGH CHANNEL 13
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REPORT NO: 12646381-E3V2 DATE: 4/29/2019
FCC ID: BCG-A2178 IC: 579C-A2178

8.4. OUTPUT POWER

LIMITS

FCC §15.247 (b) (3)
RSS-247 5.4 (d)

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6
dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 10.65 dB (including 10 dB pad and 0.65 dB cable) was
entered as an offset in the power meter to allow for a gated peak reading of power.

DIRECTIONAL ANTENNA GAIN

For 1 TX:
There is only one transmitter output therefore the directional gain is equal to the antenna gain.

ID: 44366 Date: |4/5/2019
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REPORT NO: 12646381-E3V2
FCC ID: BCG-A2178

DATE: 4/29/2019
IC: 579C-A2178

RESULTS

8.4.1.802.11b MODE

Limits
Channel | Frequency [ Directional | FCC ISED ISED Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) | (dBm)
Low 1 2412 0.20 30.00 30 36 30.00
Mid 6 2437 0.20 30.00 30 36 30.00
High 11 2462 0.20 30.00 30 36 30.00
High 12 2467 0.20 30.00 30 36 30.00
High 13 2472 0.20 30.00 30 36 30.00
Duty Cycle CF (dB)| 0.00 Included in Calculations of Corr'd Power
Results
Channel | Frequency Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 1 2412 20.09 20.09 30.00 -9.91
Mid 6 2437 19.97 19.97 30.00 -10.03
High 11 2462 20.28 20.28 30.00 -9.72
High 12 2467 18.94 18.94 30.00 -11.06
High 13 2472 15.41 15.41 30.00 -14.59
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REPORT NO: 12646381-E3V2 DATE: 4/29/2019
FCC ID: BCG-A2178 IC: 579C-A2178

8.4.2.802.11n HT20 MODE

Limits

Channel | Frequency | Directional FCC ISED ISED Max

Gain Power | Power EIRP | Power
Limit Limit Limit

(MHz) (dBi) (dBm) | (dBm) | (dBm) | (dBm)

Low 1 2412 0.20 30.00 30 36 30.00
Low 2 2417 0.20 30.00 30 36 30.00
Low 3 2422 0.20 30.00 30 36 30.00
Mid 6 2437 0.20 30.00 30 36 30.00
High 9 2452 0.20 30.00 30 36 30.00
High 10 2457 0.20 30.00 30 36 30.00
High 11 2462 0.20 30.00 30 36 30.00
High 12 2467 0.20 30.00 30 36 30.00
High 13 2472 0.20 30.00 30 36 30.00

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

Results
Channel | Frequency Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 1 2412 23.13 23.13 30.00 -6.87
Low 2 2417 24.66 24.66 30.00 -5.34
Low 3 2422 25.01 25.01 30.00 -4.99
Mid 6 2437 24.94 24.94 30.00 -5.06
High 9 2452 24.95 24.95 30.00 -5.05
High 10 2457 24.33 24.33 30.00 -5.67
High 11 2462 21.63 21.63 30.00 -8.37
High 12 2467 19.08 19.08 30.00 -10.92
High 13 2472 11.03 11.03 30.00 -18.97
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REPORT NO: 12646381-E3V2 DATE: 4/29/2019
FCC ID: BCG-A2178 IC: 579C-A2178

8.5. 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 10.5 dB (including 10 dB pad and 0.5 dB cable) was
entered as an offset in the power meter to allow for a gated average reading of power

RESULTS

ID: 44366 Date: |4/5/2019
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REPORT NO: 12646381-E3V2
FCC ID: BCG-A2178

DATE: 4/29/2019
IC: 579C-A2178

8.5.1. 802.11b MODE

Channel [Frequency| Chain0
Power
(MHz) (dBm)
Low 1 2412 16.84
Mid 6 2437 16.77
High 11 2462 16.87
High 12 2467 15.41
High 13 2472 11.90
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REPORT NO: 12646381-E3V2 DATE: 4/29/2019
FCC ID: BCG-A2178 IC: 579C-A2178

8.5.2.802.11n HT20 MODE

Channel |Frequency| Chain0
Power

(MHz) (dBm)

Low 1 2412 14.83
Low 2 2417 16.46
Low 3 2422 16.91
Mid 6 2437 16.74
High 9 2452 16.75
High 10 | 2457 16.23
High 11 2462 13.43
High 12 2467 10.88
High 13 2472 2.83
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REPORT NO: 12646381-E3V2 DATE: 4/29/2019
FCC ID: BCG-A2178 IC: 579C-A2178

8.6. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
RSS-247 (5.2) (b)

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS:

Note: PSD measurements were tested and passed with Higher Power
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REPORT NO: 12646381-E3V2

FCC ID: BCG-A2178

DATE: 4/29/2019
IC: 579C-A2178

8.6.1.802.11b MODE

| Duty Cycle CF (dB)| 0.00 Included in Calculations of Corr'd PSD
PSD Results
Channel | Frequency | Chain 0 Total Limit Margin
Meas Corr'd
(MHz) PSD
(dBm/ (dBm/ (dBm/
3kHz) 3kHz) 3kHz) (dB)
Low 1 2412 -2.458 -2.458 8.0 -10.5
Mid 6 2437 -2.014 -2.014 8.0 -10.0
High 11 2462 -3.515 -3.515 8.0 -11.5
High 12 2467 -6.822 -6.822 8.0 -14.8
High 13 2472 -10.604 -10.604 8.0 -18.6
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REPORT NO: 12646381-E3V2
FCC ID: BCG-A2178

DATE: 4/29/2019
IC: 579C-A2178

Agilent Spectrum Analyzer - APv9.3.2(010719),10646,

Agilert Spectrum Analyzer - 2(010719), 10646,

L 3 2 o S INT ALIEATD 0736 L i a BN ALIHATC
Fhva Type: RMS Frequency #Avg Type: RMS Frequency
enter Freq 2.412000000 GPI:‘E: — *I Trig Fres Run M;rno\lf::‘w enter Freq 2.437000000 Gpl:; I —— Av;‘l‘HoT:‘W
WGainlow  #Aften: 40 4B IFGaimLow  SAtten: 40 4B
- Auto Tune| s ] Auto Tune|
Rer Offset 1055 dB Mkr1 2.413 794 GHZ et Offet 1058 4B Wkr1 2.436 233 GHZ
) aeiey Ref 30.00 dBm -2.458 dBm| 10 i Ref 30.00 dBm -2.014 dBm)
g og
Center Freq Center Freq|
2.412000000 GHz| 2437000000 GHz|
StartFreq StartFreq|
') 2405500000 GHz § ] I ] 2430500000 GHz|
Stop Freq| Stop Freq|
2418500000 GHz 2.443500000 GHz|
¥
CF Step| CF Step|
1:300000 MHz 1.300000 MHz|
Man| Man
FreqOffset Freq Offset|
0 Hz| 0 H|
Center 2.412000 GHz Span 13.00 MHz Center 2.437000 GHz Span 13.00 MHz.
H#Res BW 3.0 kHz #VBW 9.1 kHz ‘Sweep 440.3 ms (1001 pts), #Res BW 3.0 kHz #VBW 9.1 kHz Sweep 440.3 ms (1001 pts)
usc sTans wsc aTaTus

LOW CHANNEL 1

LOW CHANNEL 6

Agilent Spectrum Analyzer - A 719),10646, Conducted D

BN ; IR AITE
FAva Tne: RNS Frequency HAvg Type: RMS. Frequency
G,.":; Wide == Trig: Free Run RvgiHora. 98 Sl s GJ:E, Wide == Trig: Frae Run ity
(FGain:Low #Atten: 40 dB Ao T IF Gl o #Atten: 40 dB AutoT
m 3 = ito Tune| 3 = to Tune
et Offet 1058 4B Mkr1 2.463 001 GHZ er Offset 1058 45 WIkr1 2.465 544 GHZ
ke Ref 30.00 dBm -3.515 dBm| 10 i Ref 30.00 dBm -6.822 dBm|
g og
Center Freq| Center Freq
2.462000000 GHz] 2.457000000 GHz|
StartFreq| StartFreq
o 2.455500000 GHz| 2460500000 GHz
'
Stop Freq| Stop Freq|
2.458500000 GHz| 2473500000 GHz
CF Step| CF Step|
1.300000 MHz| 1:300000 MHz
Man Man|
Freq Offset| FreqOffset
0 H| 0 Hz|
Center 2.462000 GHz Span 13.00 MHz. Center 2.467000 GHz Span 13.00 MHz
H#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 440.3 ms (1001 pts) [#Res BW 3.0 kHz #VBW 9.1 kHz ‘Sweep 440.3 ms (1001 pts),
usc aTaTus wsc sTans

HIGH CHANNEL 11

HIGH CHANNEL 12

Agilent Spectrum Analyzer - APv,3.2(010715), 10646, Conducted D

SENSEIN IFATE

#Avg Type: RMS

L 3
enter Freq 2.472000000 GHz

Frequency

N0 Wida —— Trig: Frae Run AvglHold: 33

IFGain:Low

Mkr1 2.470 713 GHz|

Ref Offset 10.66 dB. -10.604 dBm|

Auto Tune|

Ref 30.00 dBm

0 dBidiv
og

Center Freq|
2472000000 GHz|

StartFreq|
2.465500000 GHz

StopFreq)|
2.478500000 GHz|

CF Step|
1.300000 MHz|
Man

FreqOffset
0 He]

Span 13.00 MHz.
Sweep 440.3 ms (1001 pts)

Center 2.472000 GHz

H#Res BW 3.0 kHz #VBW 9.1 kHz

sTaTUS,

s

HIGH CHANNEL 13
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REPORT NO: 12646381-E3V2 DATE: 4/29/2019

FCC ID: BCG-A2178 IC: 579C-A2178
Duty Cycle CF (dB)| 0.00 Included in Calculations of Corr'd PSD
PSD Results
Channel | Frequency | Chain O Total Limit [Margin
Meas Corr'd
(MHz) PSD

3kHz) 3kHz) 3kHz) (dB)

Low 1 2412 -3.500 -3.500 8.0 -11.5
Mid 6 2437 -3.555 -3.555 8.0 -11.6
High 11 2462 -5.118 -5.118 8.0 -13.1
High 12 2467 -7.983 -7.983 8.0 -16.0
High 13 2472 -11.626 -11.626 8.0 -19.6
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REPORT NO: 12646381-E3V2
FCC ID: BCG-A2178

DATE: 4/29/2019
IC: 579C-A2178

4 Agilent 12:16:40 Mar 12, 2019 L Measure H Agilent 12:17:31 Mar 12, 2019 L Measure
AP+9.4.1(621919),44368, Cond F Mkrl 2.489 998 GHz) APv9.4.1(021919),44366, Cond F Mkrl 2.437 650 GHz
Ref 25 dBm #fAtten 36 dB -3.508 dBm Meas Off Ref 25 dBm #Atten 36 dB -3.555 dBm Meas Off|
#Peak #Peak |
Log Log |
18 18
B/ Channel Power 4B/ Channel Power
Offst : Offst .
18.6 3 18.7 <
dB Occupied BH dB Occupied BH
o} ul}
4.8 8.0
dBm dBm
R ACP WP ACP
3 3
ML 52 Multi Carrier ML 52 Multi Carrier|
S3 FS Power, 83 | Power|
AA AR
£ Power Stat £ Power Stat
FTun CCDF FTun CCDF
Shp Swp
Center 2.412 068 GHz Span 13 Mz hore Center 2.437 000 GHz Snan 13 Mz fore
#Res BH 3 kHz #YBH 9.1 kHz Sweep 1.379 s (1801 pts) #Res BH 3 kHz #UBH 9.1 kHz Sweep 1.379 5 (1001 pts)
| |
Agilent 12:28:11 Mar 12, 2019 L Measure 4 Agilent 12:23:01 Mar 12, 2019 L Measure
APv9.4.1(021919),44366, Cond F Mkrl 2.462 663 GHz APv9.4.1(021919),44366, Cond F Mkrl 2.464 431 GHz
Ref 25 dBm #Atten 36 dB -5.118 dBm Meas Off| Ref 25 dBm #fAtten 36 dB -7.983 dBm Meas Off
#Peak ] #Peak
Lag | Log
18 18
4B/ Channel Power dB/ Channel Power
Offst Offst
187 3 1.7 A
dB Occupied BH dB ® Occupied BH
ol i " ol
8.9 8.
dBm dBm
WPhve ACP Py ACP
3 3
ML 52 Multi Carrier| ML 52 Multi Carrier
53 F Power 53 F Power
AR AA
Ect Power Stat £ Power Stat
FTun CCDF FTun CCDF
Swp Swp
Center 2.062 G0 BHz Spen 13 MHz 1";’{‘; Center 2.467 088 GHz Span 13 HHZ 1”‘0’{2
#Res BH 3 kHz #UBH 9.1 kHz Sweep 1.379 5 (1001 pts) #Res BH 3 kHz #BH 9.1 kHz Sweep 1.379 s (1801 pts)
| |
% Agilent 12:24:59 Mar 12, 2019 L Measure
APv9.4.1(021919),44366, Cond F Mkrl 2.479 089 GHz
Ref 25 dBm #Atten 36 dB -11.626 dBm Meas Off
#Peak ]
Log |
18
4B/ Channel Power
Offst
19.7
dB P Occupied BH
©
ol il | I ’
8.9
dBm
WPhve ACP
3
ML 52 Multi Carrier|
53 F Power
AR
Ect Power Stat
FTun CCDF
Swp
Center 2.072 G0 BHz Spen 13 MHz 1";’{‘;
#Res BH 3 kHz #UBH 9.1 kHz Sweep 1.379 5 (1001 pts)
|

HIGH CHANNEL 13
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REPORT NO: 12646381-E3V2 DATE: 4/29/2019
FCC ID: BCG-A2178 IC: 579C-A2178

8.6.2.802.11n HT20 MODE

| Duty Cycle CF (dB)] 0.00 [Included in Calculations of Corr'd PSD

PSD Results
Channel | Frequency | Chain O Total Limit |[Margin
Meas Corr'd
(MHz) PSD
3kHz) 3kHz) 3kHz) (dB)
Low 1 2412 -10.260 -10.26 8.0 -18.3
Low 2 2417 -9.420 -9.42 8.0 -17.4
Low 3 2422 -7.514 -7.51 8.0 -15.5
Mid 6 2437 -5.714 -5.71 8.0 -13.7
High 9 2452 -7.038 -7.04 8.0 -15.0
High 10 2457 -8.976 -8.98 8.0 -17.0
High 11 2462 -10.752 -10.75 8.0 -18.8
High 12 2467 -14.595 -14.60 8.0 -22.6
High 13 2472 -22.274 -22.27 8.0 -30.3
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REPORT NO: 12646381-E3V2
FCC ID: BCG-A2178

DATE: 4/29/2019
IC: 579C-A2178

2.412000000 GHz|

StartFreq|
2.388500000 GHz|

Stop Freq|
| f ' 2.425600000 GHz|

CF Step,
2.700000 MHz|
(Auto Man|

Freq Offset|
0Hz

3 087440
enter Freq 2.412000000 GHz - #avg Typ Frequency #avg T Frequency
PO Wido —s= Trig: Free Run AvalHold: 33 AvglHold: 38
IFGainiLow g
N = Auto Tune| = Auto Tune|
Mkr1 2.414 457 GHz| Mkr1 2.424 540 GHz
Ref Offset 10,66 dB. N Ref Offset 1065 dB
0 iy Ref 30.00 dBm -10.260 dBm| 0y Ref 30.00 dBm -9.420 dBm
Center Freq| Center Freq|

Center 2.41200 GHz ‘Span 27.00 MHz| Center 241700 GHz Span 26.00 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 914.5 ms (1001 pts) #Res BW 3.0 kHz #VBW 9.1 kHz Sweep 280.6 ms (1001 pts)
s STans

2417000000 GHz|

StartFreq|
2404000000 GHz|

] Stop Freq|
| 2430000000 GHz|

CFStep
2600000 MHz|
|Auto Man|

Freq Offset|
0Hz

TaTus)

s

LOW CHANNEL 1

LOW CHANNEL 2

2.422000000 GHz|

StartFreq|
2408500000 GHz|

1 Stop Freq|
2436600000 GHz|

CF Step,
2.700000 MHz|
|Auto Man|

Freq Offset|
0Hz

F =
enter Freq 2,422000000 GHz #vg Type: RM: Frequency Frequency
BhiO: Wide —»— Trig: Free Run AvglHold: I3 AvglHold: 38
IF Gain:Low #Amen: 40 dB
3 5 ] Auto Tune| - Auto Tune|
Mkr1 2.423 566 GHz| Mkr1 2.438 539 GHz
Ref Offset 1065 dB. Ref Offset 1056 0B
0ol Ref 30,00 dBm -7.514 dBm) 10aeidiy  Ref 30,00 dBm -5.714 dBm|
Log Log
Center Freq| Center Freq|

2437000000 GHz|

StartFreq|
2423500000 GHz|

Stop Freq|
2.450800000 GHz|

CF Step
2700000 MHz|
|Auto Man)|

Freq Offset|
0Hz

Center 2.42200 GHz Span 27.00 MHz. ICenter 2.43700 GHz Span 27.00 MHz
H#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 914.5 ms (1001 pts) #Res BW 3.0 kHz #VBW 9.1 kHz Sweep 914.5ms (1001 pts)
usc Tamus wsc STArs

LOW CHANNEL 3

MID CHANNEL 6

trum Analyzor - A

Agilent Spectriam Analyzo

W m
enter Freq 2.452000000 GHz #Avg Type: RMS ) #Avg Type, Frequency
B0 Wida —— Trig: Free Run AvglHold: 3 O Wide = Trig:Free Run AvglHold: 33
WFGainLow  #ARen: 40 dB [FGaimcLiw _ BAmen: 40 4B
Ref Offset 1056 08 Wikr1 2.454 496 GH3] Auto Tune et Offeet 1058 4B MKkr1 2.459 511 GH Auto Tune
0@y Ref 30,00 dBm -7.038 dBm) 10d/aly Ref 30,00 dBm -8.976 dBm)
Log o3
Center Freq| Center Freq|
2.452000000 GHz| 2.457000000 GHz|
Start Freq| StartFreq|
2.440000000 GHz| 2.443500000 GHz|
| { § Stop Freq| Stop Freq]
2464000000 GHz| 2.470500000 GHz|
CF Step|
1 2.400000 MHz 2700000 MHz
lAuto Man Man
Freq Offset| Freq Offset|
OHz 0 Hel
Center 2.45200 GHz ‘Span 24.00 MHz [Center 2.45700 GHz ‘Span 27.00 MHz.
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 812.9 ms (1001 pts) #Res BW 3.0 kHz #VBW 9.1 kHz Sweep 914.5 ms (1001 pts)
o s wsa e

HIGH CHANNEL 9

HIGH CHANNEL 10
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REPORT NO: 12646381-E3V2
FCC ID: BCG-A2178

DATE: 4/29/2019
IC: 579C-A2178

Agilert Spectriam Analyzer - AP

Agilent Spectrum Analyzer

SENSEINT

#VBW 9.1 KHz Sweep 914.5 ms (1001 pts)

#Res BW 3.0 kHz

#Res BW 3.0 kHz

L [ 2 . LGN AT |09:2%01 PMFsb 12, 2019 F L [3 I Fi
enter Freq 2.462000000 GHz ) #Avg Type: RMS TRA requency enter Freq 2.467000000 GHz | BAvg Type: RMS requency
O Wida == Trig:Fr AvglHold: 38 NG: Wido == Trig: Free Run AvglHold: 33
[FGalwLiw  BAton: WFainlow  #ARen: 40 dB
e Offeet 1068 4B Mkr1 2.46: Auto Tune et Offset 1066 0B Mkr1 2471 968 GHZ AutoTune
0 cBidiv__Ref 30.00 dBm -10.752 dBm| 0gBicRef 30.00 dBm -14.595 dBm|
Center Freq| Center Freq|
2.462000000 GHz| 2 467000000 GHz|
StartFreq| StartFreq|
2448500000 GHz] 2453500000 GHz|
¢ StopFreq)| [ Stop Freq|
2475600000 GHz| 2480500000 GHz|
:
|
CFstep ! CFStep
2700000 MHz| 2700000 MHz|
laute Man| lAuto Man|
Freq Offset| Freq Offset|
0 He] 0Hz]
Center 246200 GHz Span 27.00 MHz Center 2.46700 GHz ‘Span 27.00 MHz|

#VBW 9.1 kHz

Sweep 914.5 ms (1001 pts)

s STaTus)

s

TaTus)

HIGH CHANNEL 11

HIGH CHANNEL 12

Agilert Spectruam Analyzer - APv,3.2(010715),10646, Conductsd D

A AITE

#Avg Type: RMS

AvglHold: 35 ™
werl®

Frequency

Mkr1 2.470 110 GHz

Ref Offset 10.66 dB. -22.274 dBm

Auto Tune|

Ref 30.00 dBm

10 dB/div
Log

Center Freq|
2472000000 GHz|

StartFreq|
2458500000 GHz|

Stop Freq|
2.485600000 GHz|

CF Step
2700000 MHz|

lauta Man|

Freq Offset|
0Hz

Span 27.00 MHz

Center 2.47200 GHz

#Res BW 3.0 kHz #VBW 9.1 kHz ‘Sweep 914.5 ms (1001 pts)

s STATS)

HIGH CHANNEL 13
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REPORT NO: 12646381-E3V2 DATE: 4/29/2019
FCC ID: BCG-A2178 IC: 579C-A2178

8.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5

Output power was measured based on the use of peak measurement, therefore the required
attenuation is 20 dB.

RESULTS

Page 44 of 97

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-E3V2
FCC ID: BCG-A2178

DATE: 4/29/2019
IC: 579C-A2178

8.7.1.802.11b MODE

Agilont Spectrim Analyzer - A 6,

ganus)

U 3 s SENSE T 3 X S ¢
enter Freq 2.400000000 GHz | #Avg Type: RMS enter Freq 13.015000000 GHz #avg Type: Frequency
BND: Fasi == Trig:Frae Run AvglHeld: 1001100 BNO: Fasi == Trig: Free Run AvglHold: 10110
IF GabiicLow #Aten: 40 4B AutoT IFGainLow #Atten: 20 dB AutoT
¥ - ito Tune| v = to Tune|
o et 1055 8 Mkr1 2.413 0 GHZ et Offast 1056 B Mkr4 23.822 8 GH]
10d5/a__Ref 30.00 dBm 11.535 dBm 10 c5id__Ref 10.00 dBm -52.131 dBm
og og
. Center Freq| Center Freq|
- 2.400000000 GHz| 13.015000000 GHz|
Start Freq| StartFreq|
A' 2.350000000 GHz| T 30.000000 MHz|
bl | =
Stop Freq| Stop Freq|
2450000000 GHz| 26.000000000 GHz|
Center 2.40000 GHz Span 100.0 MHz| CF Ste| Center 13.02 GHz Span 25.97 GHz CFStep
#Res BW 100 kHz #VBW 300 kHz Sweep 3.733 ms (1001 pts) 10.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 956.0 ms (30000 pts) | 2557000000 GHz|
) T N [ T AT T |24 Man | I O 150 NS ) AT (222 Man
N T 24130 GHz 11,535 dBm 1N f 24120 GHz 9590 dBm
2 N f 24000GHz 57130 dBm z N t 48240GHz 54201 dBm
3N f 2398 0 GHz -33.830 dBm Freq Offset| 3 N f 72360 GHz 60,644 dBm Freq Offset]
4 o Hz| -5 [ t 238228GHz 52131 dBm 0 Hzl
6 3
7 7
] &
9 9
10 10
¥ 11 v
>

Stans

LOW

CHANNEL 1 BANDEDGE

OUT-OF-BAND LOW CHANNEL 1

SENSEINT

Frequ

ency

Spectriam Analyzer - A

SENSEIN
Frequency

GHz #avg Typ
FNO: Fosi == Trig: Frae Run AvglHold: 10110

#hvg T 1S
= Trig:Fras Run AvglHold: 100/100
IFGainLow -

Ref Offset 10,66 dB.
%gﬁ.‘c\u Ref 30.00 dBm

MKr1 2.437 5 GHz
11.377 dBm)

Aut

ito Tune|

Center Freq|
2437000000 GHz

IFGainLow SArten: 20 dB. AutoT
Mkrd 25.623 4 GHZ to Tune
Ref Offset 10.66 dB
108 Ref 10.00 dBm -52.334 dBm
og

Center Freq|
13.015000000 GHez|

StartFreq| StartFreq|
2.387000000 GHz| " 30.000000 MHz|
o o
" ) " b i
Stop Freq| Stop Freq|
2.487000000 GHz| 26.000000000 GHz|
CF Step) Start 30 MHz Stop 26,00 GHz CF Step
10.000000 Mz #Res BW 100 kHz #VBW 300 kHz Sweep 956.0 ms (30000 pts) | 2557000000 GHz|
fputo Man T B 1 P ) AT - [ Man
TN T 24370GHz 8888 d8m
2 Nt 4§740GHz  542824Bm
Freq Offset| 3 N f 7.3110 GHz £51.635 dBm Freq Offset|
ohz = 'BEER 258234GHz 52334 dBm oM
5
6
7
g
9
Center 2.43700 GHz ‘Span 100.0 MHz 19 n
#Res B 100 kHz #VBW 300 kHz Sweep 3.733 ms (1001 pts) « >
s stans

TaTus)

IN-BAND REFERNCE LEVEL

OUT-OF-BAND MID CHANNEL

’ yzor - Agilont Spectrim Analyzer - A D
U 3 s SENSE ERETTT T 3 X S I =
enter Freq 2.483500000 GHz | #Avg Type: RMS enter Freq 13.015000000 GHz #Avg Type: RIS requency
PHO; s —»— Trig: Free Run Avg|Held: 1001100 ™ PNO: Fast —»— Trig:FreeRun AvglHold: 10/10
WFGainlow  #Atten: 40 45 oerlP IFGain:Lowe  BAtten: 20 4B cerl®
T = - Auto Tune| T - Auto Tune|
ot Offeet 1056 48 MKkr1 2.462 5 GHZ] et Offeot 1066 48 MKrd 23.758 7 GHZ]
19 gaidie_Ref 30.00 dBm 10.424 dBm |9 gridy_Ref 10.00 dBm -52.761 dBm
’ Center Freq| Center Freq|
; 2483500000 GHz GH|
Start Freq| Start Freq|
T 2.433500000 GHz| 1 ‘ 30.000000 MHz|
99 ool -
Stop Freq| Stop Freq|
2633600000 GHz| 26000000000 GHz|
Center 2.48350 GHz Span 100.0 MHz, CF Step Center 13.02 GHz Span 25.97 GHz| CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 3.733 ms (1001 pts) 10.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 956.0 ms (30000 pts) | 2557000000 GHz|
(urrlHobelTRelsill L L FUNCTION L PURETORMADTH FUNCTION Ve B to Man) (realooeliaclscll s L L FUNCTION L PUCTIDN DT FUNCTION VALUE R [pute Man
N T 2.4625 GHz 10.424 dBm 1N i 24620 GHz 7,580 dBm
2 N T 4B58GHz  37.833 dBm 2 N 1 49240GHz 56570 dBm
i N f 24835 GHz 38513 dBm Freq Offset| 3 N f 7.386 0 GHz 50708 dBm Freq Offset|
g OHz| -5 N f 237587 GHz 52761 dBm 0 Hgl
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DATE: 4/29/2019

REPORT NO: 12646381-E3V2
IC: 579C-A2178

FCC ID: BCG-A2178

Agilent Spectrum Analyzer - APYS. 10646, Conducted D
L 3 2 ALK
enter Freq 2.483500000 GHz [t RMS Frequency #Avg Type: RMS Frequency
PNO: Fast —» Trig:Frae Run AvglHold: 100100 0 Fast = Trig: Frae Run AvglHold: 1010
IFGaimlow  BAften: 40 48 WGaintow  #Asen: 20 45
T = - Auto Tune| T T - Auto Tune|
et Ofoot 1066 08 MK 2.465 5 GHZ ot Offeet 1058 48 Mkrd 23.616 7 GHZ]
|9 gridy_ Ref 30.00 dBm 8.016 dBm 19 g5idie_Ref 10.00 dBm -52.278 dBm
1 1 1 Center Freq| T Center Freq
¢ 2.483500000 GHz| - 13.015000000 GHz|
i
StartFreq| StartFreq|
2.433500000 GHz| 3 30.000000 MHz|
& f A0
StopFreq| [ Stop Freq|
2633600000 GHz| 26 000000000 GHz|
Center 2.48350 GHz Span 100.0 MHz, CF Step Center 13.02 GHz Span 25.97 GHz CF Step,
#Res BW 100 kHz #VBW 300 kHz Sweep 3.733 ms (1001 pts] 10000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 956.0 ms (30000 pts) | 2557000000 GHz|
(urafooeliaclscll s L L FUNCTON L PUCTIDN WIDTH L FUNCTION VALUE B [pute Man | 2 T I 1151 B 5 N S R to Man)
N t 24666 GHz 016 dBm TN T 2.4670 GHz 6.411 dBm
2 N 25041GHz  -39.453 dBm 2 N T 49340GHz 59363 dBm
3 N f 24835 GHz 40483 dBm Freq Offset| 3N f 7.401 0 GHz £0.756 dBm Freq Offset|
4 0 Mz - N f 236167GHz 52279 dBm oMz
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HIGH CHANNEL 12 BANDEDGE OUT-OF-BAND HIGH CHANNEL 12

Agilent Spectrum Analyzor

Agilont Spectriam Analyzer - APY9.
3 i O S A = U W o SENSE ERETTT E
2.483500000 GHz #Avg Type: RM: requency enter Freq 13.015000000 GHz | #avg Type: RMS requency
PNO: Fast —» Trig:Free Run AvglHold: 1001100 n PHO: Fast —»— 1rig: Free Run AvglHeld: 1010
IFGain:Lowe  BAtten: 40 4B oerlP WFGainlow  #Aten: 20 4
T - Auto Tune| T - Auto Tune|
et Ofoot 1066 08 MKr1 2.470 5 GHZ] ot Offeet 1058 48 Wkr 25.588 8 GHZ]
|9 gridy_ Ref 30.00 dBm 4.199 dBm 19 g5idie_Ref 10.00 dBm -51.464 dBm
o I
1 1 Center Freq| il CenterFreq|
’ T T T T 2.483500000 GHz| T T 13.015000000 GHz|
StartFreq| I T StartFreq|
2.433500000 GHz| I T T . 30.000000 MHz |
¢ [0 St I S
Stop Freq| Stop Freq
2633600000 GHz| 26 000000000 GHz|
Center 2.48350 GHz Span 100.0 MHz, CF Step Center 13.02 GHz Span 25.97 GHz CF Step,
#Res BW 100 kHz #VBW 300 kHz Sweep 3.733 ms (1001 pts] 10.000000 MHz] #Res BW 100 kHz #VBW 300 kHz Sweep 956.0 ms (30000 pts) | 2557000000 GHz
) N A BT S ) A Ty - (2222 Man | I O O 5 S T M S |22 Man
N t 24705 GHz 4,199 dBm 1N T 24720 GHz 1.012 dBm
2 N 1 25203GHz 39,014 dBm 2 N f 49440GHz 60963 dBm
3N f 24836 GHz -40.398 dBm Freq Offset] 3N T 74180 GHz 61887 dBm Freq Offset|
4 oHz N f 256688GHz 51464 dBm o Hz|
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