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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: Bluetooth Earbud
MODEL: A2084
SERIAL NUMBER: DLC9326004YJQH42W (RADIATED);
DLC9326004XJQH42X (CONDUCTED)
DATE TESTED: AUGUST 30 - SEPTEMBER 5, 2019 & OCTOBER 04-08, 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 By: Prepared By:

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,
KDB 414788 D02 v01r01, 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.
O Chamber A (IC:2324B-1) X Chamber D (1C:22541-1) O Chamber | (IC: 2324A-5)
O Chamber B (IC:2324B-2) X Chamber E (IC:22541-2) O Chamber J (IC: 2324A-6)
O Chamber C (1C:2324B-3) O Chamber F (1C:22541-3) O Chamber K (IC: 2324A-1)
X Chamber G (IC:22541-4) O Chamber L (IC: 2324A-3)
O Chamber H (IC: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)

36.5 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 + 0 dB +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 2.52 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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FCC ID: BCG-A2084 IC: 579C-A2084

5. EQUIPMENT UNDER TEST

5.1 EUT DESCRIPTION
The EUT, model A2084 is a Bluetooth earbud for the left ear. It has an integral battery,
microphone and antenna. It can charge via bottom contacts with charging case. It is designed to
work in conjunction with right earbud, A2083

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mWw)
2402 - 2480 Basic GFSK 12.56 18.03
2402 - 2480 Enhanced DQPSK 12.73 18.75
2402 - 2480 Enhanced 8PSK 12.84 19.23

Note: GFSK, DQPSK, 8PSK average Power are all investigated, The GFSK & 8PSK Power are
the worst case. Testing is based on these modes to showing compliance. For average power
data please refer to section 8.7.

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an LDS antenna, with a maximum gain of -2.4 dBi.

5.4. SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was version 2A628200.
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REPORT NO: 12681939-E1V3 DATE: 10/10/2019
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5.5. WORST-CASE CONFIGURATION AND MODE

Radiated emissions below 1GHz, above 18GHz, and power line conducted emission were
performed with the EUT set to transmit at the channel with highest output power as worst-case
scenario.

Band edge and radiated emissions between 1GHz and 18GHz were performed with the EUT set
to transmit at the highest power on low, middle and 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

For below 30MHz there were no emissions found below 30MHz within 20dB of the limit. For AC
line conducted emission, test was investigated with AC power adapter and laptop.

The fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z, it was
determined that X (Flatbed) orientation was worst-case orientation; therefore, all final radiated
testing was performed with the EUT in X (Flatbed) orientation.

Radiated emissions were tested at worst case on 100% duty cycle.

Worst-case data rates as provided by the client were:

GFSK mode: DM1
8PSK mode: 3-DH5
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5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Laptop Apple Macbook Pro C02P41RZG086 FCC DoC
Laptop AC/DC adapter | Liteon Technology PA-1450-BA1 B123 NA
EUT AC Adapter Apple A1385 D292365CDYADHLHC3 NA
Charger Case Apple A1602 DLCYX1FZLKKT NA

I/O CABLES (CONDUCTED TEST)

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

I/O CABLES (RADIATED ABOVE 1 GHZ)

I/O CABLES (BELOW 1GHz AND AC POWER LINE TEST WITH ADAPTER AND LAPTOP)

1 AC 1 AC Un-shielded 2 N/A
2 usB 1 UsB Un-shielded 1 N/A
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

EMI Receiver

AC/DC Adapter

AC Source/ LISN Conducted Test
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6. TEST AND MEASUREMENT EQUIPMENT

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

report:
TEST EQUIPMENT LIST
Description Manufacturer Model ID Num Cal Due Last Cal
A”te””a'toAcgtg’,\jF';;"p 9KHZ | E15 Lindgren 6502 T1683 06/06/2020 | 06/06/2019
Antenna, Broadband Sunol Sciences
Hybrid, 30MHz to 2000MHz Corp. JB1 T185 06/06/2020 06/06/2019
Amplifier, 10KHz to 1GHz, Sonoma 310N T834 06/01/2020 | 06/01/2019
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T712 02/26/2020 02/26/2019
Power Meter, P-series | Agilent (Keysight) N1911A T227 10/29/2019 | 10/29/2018
single channel Technologies
AFS42-
Amplifier, 1 to 18GHz Miteq 00101800-25-S- 138301 09/15/2019 09/15/2018
42
Spectrum Analyzer, PXA, | Agilent (Keysight)
3HZ t0 44GH Technologies N9030A T907 01/24/2020 01/24/2019
Antenna, Horn 1-18GHz ETS Lindgren 3117 T119 03/22/2020 03/22/2019
AFS42-
Amplifier, 1 to 18GHz Miteq 00101800-25-S- T740 10/062019 10/062018
42
Spectrum Analyzer, PXA, | Agilent (Keysight)
3HZ t0 44GH Technologies N9030A T906 01/22/2020 01/22/2019
Thermometer - Digital Control Company 14-650-118 PRE0177862 02/22/2020 02/22/2019
Antenna Horn, 18 to 26GHz ARA MWH-1826 T447 08/13/2020 08/13/2019
Pre-Amp 18-26GHz Agilent 8449B T404 03/23/2020 | 03/23/2019
Technology
Spectrum Analyzer, PXA, | Agilent (Keysight)
3HZ t0 44GH Technologies N9030A T342 01/23/2020 01/23/2019
AC Line Conducted
Description Manufacturer Model ID Num Cal Due Last Cal
EMI Test Receiver 9Khz-7GHz Rohde & Schwarz ESCI7 T1436 02/14/2020 | 02/14/2019
Power Cable, Line Conducted uL PG1 T861  10/19/2019  10/19/2018
Emissions
LISN for Conducted Emissions . 50/250-25-2-
CISPR-16 Fischer o1 T1310 01/24/2020 | 01/24/2019
UL AUTOMATION SOFTWARE
Radiated Software UL UL EMC Ver 9.5, April 26, 2016
Conducted Software UL UL EMC Ver 10.1, August 27, 2019
AC Line Conducted Software UL UL EMC Ver 9.5, May 26, 2015
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7. MEASUREMENT METHODS

On Time and Duty Cycle: ANSI C63.10-2013 Section 11.6

Occupied BW (20dB): ANSI C63.10-2013 Section 6.9.2

Occupied BW (99%): ANSI C63.10-2013 Section 6.9.3

Carrier Frequency Separation: ANSI C63.10-2013 Section 7.8.2

Number of Hopping Frequencies: ANSI C63.10-2013 Section 7.8.3

Time of Occupancy (Dwell Time): ANSI C63.10-2013 Section 7.8.4

Peak Output Power: ANSI C63.10-2013 Section 7.8.5

Conducted Spurious Emissions: ANSI C63.10-2013 Section 7.8.8

Conducted Band-Edge: ANSI C63.10-2013 Section 6.10.4

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 Section 6.4

Radiated Spurious Emissions 30-1000MHz: ANSI C63.10-2013 Section 6.3 and 6.5

Radiated Spurious Emissions above 1GHz: ANSI C63.10-2013 Section 6.3 and 6.6

Radiated Band-edge: ANSI C63.10-2013 Section 6.10.5

AC Power-line conducted emissions: ANSI C63.10-2013, Section 6.2.
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8. ANTENNA PORT TEST RESULTS

8.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

ANSI C63.10, Section 11.6 : Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time | Period | Duty Cycle | Duty Duty Cycle 1/T
B X Cycle | Correction Factor | Minimum VBW
(msec) |(msec)| (linear) (%) (dB) (kHz)
Bluetooth GFSK, DM1 0.37 1.25 0.297 29.7% 5.27 2.688
Bluetooth GFSK, 40.00 | 40.00 1.000 100.0% 0.00 0.010
Bluetooth 8PSK 40.00 | 40.00 1.000 100.0% 0.00 0.010

Note: During radiated emission testing, the device was programmed to transmit at 100% duty
cycle as show in the plot below. Under normal use the device would operate with a maximum
duty cycle of 29.7% therefore radiated emission data in this report is considered to be worst

case.
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FCC ID: BCG-A2084 IC: 579C-A2084

8.2. 20 dB AND 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the 20
dB bandwidth. The VBW is set to = RBW. The sweep time is coupled.

RESULTS

Page 19 of 71

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: 12681939-E1V3 DATE: 10/10/2019
FCC ID: BCG-A2084 IC: 579C-A2084

8.2.1. BLUETOOTH BASIC DATA RATE GFSK DM1 MODULATION

Channel Frequency 20dB Bandwidth 99% Bandwidth

(MHz) (MHz) (MHz)
Low 2402 0.894 0.820
Mid 2441 0.896 0.820

High 2480 0.890 0.818

—
|-' eyighe Spectram Anahoe - AP0 MARIALAARE, Senduried 11 ol h_ eyighe Spetram Anahor - AP0 MATITLNE, Cenduied 11 —r
i : i o 74347 08,2008 i ; = = 315z moc om 3t
Canter Freq: 2403000000 Gtz Radio 31 N Frequency Canter Freq: 2441000000 OHz Radio 51 N Frequency
enter Fraq 2.302000000 GHz ) T e AvaHold: 1010 o e WFE ) T e AvaHold: 1010 o e
srgeniow | Amen: 3008 Radio Device: BTS wFGeliiow | SAmen: 30 dB Radio Device: BTS
Ref Offse 10.6 6B Ref Offse 10.6 6B
Ref 30,00 dBm 10 dBidiv Ref 30,00 dBm
Center Freq. Center Freg)
2402000000 GHz 2441000000 GHz
Center 2402000 GHz Span 2,000 MHz, CF Step Center 2.441000 GHz Span 2,000 MHz, CF Step
#Res BIW 30 kHz #VEW 81 kHz #Sweep 100ms, Oy hrid #Res BIW 30 kHz #VEW 91 kHz #Sweep 100ms, Oy hrii
wan win
Qccupied Bandwidth Total Power 22.6 dBm Qccupied Bandwidth Total Power 22.3 dBm
819.69 kHz N 820.05 kHz
Transmit Freq Error 9184 KkHz % of OBW Power  99.00 % oK Transmit Freq Error .03 kHz % of OBW Power  99.00% o
x dB Bandwidth 094.3 kHz xdB -20.00 dB x dB Bandwidth B96.0 kHz xdB -20.00 dB
—
h Kyighe Spacirars. Arubyor - AP0 MAXIALMNE, Sonducted 11 <
i : o o a3 3817 Mo 08,2698
] Center Fre: 2480000000 GHe Radia 3t None Frequency
WE == Trig: FreeBun AvaHold: 1010
wFGeliiow | SAmen: 30 dB Radio Device: BTS
Ref Offse: 10.8 6B
Ref 30,00 dBm
Center Freq.
2480000000 GHz
Center 2480000 GHz Span 2,000 MHz, CF Step
#Res BIW 30 kHz #VEW 91 kHz #Sweep 100ms, Oy hrid
win
Qccupied Bandwidth Total Power 22.4 dBm
817.72 kHz FreqOfser
Transmit Freq Error @AT0kHz % of OBW Power  99.00 % oK
x dB Bandwidth 890.1 kHz xdB -20.00 dB
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REPORT NO: 12681939-E1V3
FCC ID: BCG-A2084

DATE: 10/10/2019
IC: 579C-A2084

8.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.337 1.2281
Mid 2441 1.328 1.2270
High 2480 1.300 1.1971
E Tt e Anityos - APeIATTITL 06, Send T =3 E T e Anityos - APeITATTITL 068, Send F -
: : o o 330k o sap 0 518 : : o 3305 300 5ap 0, 518
enter Freq 2.-mznnnnrgm GHz ___] g-_r"gg-;';‘nm wmrvg“mw “ Radio 33 Nowe Frequency enter Freq ?'M'm.?r?m GHz _‘_] ?'-'W‘?'F,:."Rj ““"““'?vé‘u"‘.,u “ Radio 31 Mo Frequency
#FGelilow sAmen: 30 dB Radio Device: BTS EFGelilow sAmen: 30 dB Radio Device: BTS
Ref Offset 105 dB Ref Offset 105 dB
Ref 20.00 dBm Ref 20.00 dBm
Center Freg) Center Freg)
2402000000 GH2: 2441000000 GHZ
.
] | "
Center 2407 GHz Span 5 MHz CF Step Center 2441 GHz Span 5 MHz CF Step
#Res BW 30 kHz #VEW 91 kHz #Sweep 100 ms| 506,000 K #Res BW 30 kHz #VEW 91 kHz #Sweep 100 ms| 506,000 K
Qccupied Bandwidth Total Power 9.26 dBm il Qccupied Bandwidth Total Power 9.44 dBm il
1.2281 MHz 1.2270 MHz N
Transmit Freq Error 4.229kHz % of OBW Power  99.00 % O Transmit Freq Error 15931 kHz % of OBW Power  99.00 % O
» dB Bandwidth 1337 MH 2 dB -20.00 dB » dB Bandwidth 1328MHz = dB -20.00 4B
psns psns
E Keyight Speciram. Arubyon - A0 TATIILANE, Sond P =3
: : o : 33400 5ap 0, 518
enter Fraq ZAB000000 GHE ] Sortres 2ukcceocoare Radia $4d. Ners Frequency
EFGelilow sAmen: 30 dB Radio Device: BTS
Ref Offset 105 cB
Ref 20.00 dBm
Center Freg)
i 2.480000000 GHz
c ; 248 GH. Span 5 MH
ﬂe:;e:;w 0k #VEW 91 kHz tsw;'::lmm: sy Step
Occupied Bandwidth Total Power 9.28 dBm il
1.1971 MHz FreqOnse:
Transmit Freq Error 11.997 kHz % of OBW Power  99.00 % O
x dB Bandwidth 1300 MHz  xdE -20.00 dB
psns
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REPORT NO: 12681939-E1V3 DATE: 10/10/2019

FCC ID: BCG-A2084 IC: 579C-A2084
8.3. HOPPING FREQUENCY SEPARATION
LIMITS

FCC §15.247 (a) (1)
RSS-247 (5.1) (b)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mWw.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 300 kHz and the
VBW is set to 910KHz. The sweep time is coupled.

RESULTS

ID: 44366 Date: [10/07/2019

BLUETOOTH BASIC DATA RATE GFSK DM1 AND 8PSK MODULATION

7 Agient L Neasirs o e e ey E— e
AP1A.3(A92A1 90, 44366, Temp B & il 1,009 HHZ] enier Frog 2 ). o ] i
Ref 38 dBm *Atten 48 9B 0.2 9B Meas Off| h Pl T Ehme g T
*Peak Raf Offgat 908 23 Auto Tuns
Log 1o i y Rel 30.00 dBm
I 15 i n ; . . - .
ey ? annel Power Center Freq
ffst | | | LY A - [ 2441800007 CHz
106 i i ! ! 5
df T | | | T | | | T Occupied BY Start Freq
AT (@

RCP| StopFreq
*PAug 2842000000 GHr!
Ml 52 Multl Carrler, cFsiep
53 E: | | | | Power| m:r.o:-:
£(F):
FTun Powercst%; Freq Offset
Sp [T
Center 2,491 500 G4z Soun 5 Mz Hore | | Scale Type
+hies EH 308 kHz wVBH 918 kliz Sweep 1 ms (1001 prs) _ [Center 2441500 GHz Span 5.000 Wz |-°9 Liny

] [#Res BN 200 kHz SVEW 810 kHz Sweep 2,531 ms (1081 pts)
- [
GFSK, DM1 8PSK
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REPORT NO: 12681939-E1V3 DATE: 10/10/2019
FCC ID: BCG-A2084 IC: 579C-A2084

8.4. NUMBER OF HOPPING CHANNELS

LIMITS

FCC §15.247 (a) (1) (iii)
RSS-247 (5.1) (d)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps. The RBW is set to a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels Observed
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REPORT NO: 12681939-E1V3 DATE: 10/10/2019
FCC ID: BCG-A2084 IC: 579C-A2084

8.4.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

ID: 44366 Date: [10/07/2019

# Agilent L Measure 3% Agilent L Measure
APyv16.3(992019),44366, Temp B AP16.3(092019),44366, Temp B
Ref 36 dBm Atten 38 dB Heas Off| Ref 3@ dBm Atten 39 dB Heas Off
#Peak #Peak
Log Log |
Lo Channel Power 10 I Channel Power
dB/ dB/
OFfst st
10.6 160.6
dB Occupied BH dB Occupied BH
ol
-4.8
dBm
WPhivs ACP “Phvg ACP
14
ML s2 Multi Carrier ML 52 Multi Carrier|
3 FC Power, 53 FC Power,
AR AA
E;L)n Power Stat f%)n Power Stat
CCDF CCDF
Swp Swp
Start 2.390 8 GHz Stop 2.490 6 GHz 1”‘0’{2 Center 2.415 00 Gz Span 30 Mz 1"‘0’{3
#Res BN 1 MHz #UBH 1 MHz Sweep 1 ms (1001 pts) #Res BH 308 kHz #UBH 916 kHz Sweep 1 ms (1081 pts)
| |
100MHz SPAN 30MHz SPAN, SEGMENT 1 OF 3
% Agilent L Measure 3% Agilent L Measure
APv10.3(692019),44366, Temp B APY10.3(092019),44366, Temp B
Ref 30 dBm Atten 30 dB Meas Off Ref 3@ dBm Atten 30 dB Meas Off
#Peak #Peak
Log Log |
L6 Channel P 1o Channel P
&Y annel Power, -y annel Power
Offst Offst
10.6 10.6
dB Occupied BH dB Occupied BH
\Phivg ACP PR ACP
ML s2 Multi Carrier ML 52 Multi Carrier|
93 FC Power, 83 FC Power,
AR AR
ECh: Power Stat £ Power Stat
FTun CCDF FTun CCDF
Swp Swp
Center 2.045 08 GHz Span 36 MHz 1”‘0’{3 Center 2.475 08 GHz Span 30 Mz 1"‘0’{3
#Res BH 3680 kHz #BH 918 kHz Sweep 1 ms (1891 pts) #Res BH 388 kHz #UBH 918 kHz Sweep 1 ms (1801 pts)
| |
30MHz SPAN, SEGMENT 2 OF 3 30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: 12681939-E1V3
FCC ID: BCG-A2084

DATE: 10/10/2019
IC: 579C-A2084

8.4.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

[E= [ Keyight Spectrum Beuyser - APLILLDEITION M3, Corducted FI [E=
. ¥ I LGN AT [GAGESP 5403 2019 . N ALIGW ATD__[CAD3$PM 5413 2018
enter Fraq 2.440000000 GHz Avg Type: Log-Par recel Ty o | Frequancy enter Fraq 2.415000000 GHz g Type: RS, Thce[ o osg| Frequenty
T P ant Trig: Fros Run AvgHaid:» 100100 T Trig: Fros R AgHala:» 100100
W Gairclow Atien: 30 88 WGaischow Amen: 30 88
Auto Tune, Auto Tune,
Ref Offget 106 a8 Ref Offget 106 a8
0gEvlyRef 30.00 dBm 0gEvlyRef 30.00 dBm
Center Freq, Center Freq,
2440000000 GHz 2416000000 GHz
StartFreq StartFreq
2330000000 GH2 2420000000 GH2
Stop Freq Stop Freq
2430000000 GH2 2430000000 GH2
CF Step CF Step
10000000 MHz 3000000 MHZ
oty Man) it Man)
FreqOffset FreqOffset
0 Hz 0 Hz
Scale Type Scale Type
Start 2.39000 GHz Stop 249000 GHz [-°F Lin Start 240000 GHz Stop 243000 GHz [-°0 Lin
[#Res BW 1.0 MHz FVEW 1.0 MHz Sweep 1.000 ms (1001 pis) [#Res BW 300 kHz FVEW 910 kHz Sweep 1.000 ms (1001 pis)
- [ " [
100MHz SPAN 30MHz SPAN, SEGMENT 1 OF 3
[ Keyigon Spestnm Aeabvers - 45001 REZTIS) LG, Comdscted T = [ Keysighe Soectrum Analter - AP LORITIS L4366, Cemvdscted FI [N
i ..2 E ——— n.us A7 38PM Sep 03, 2009 Frequancy L G . RN B Trpe: RMS G G Fraquency
enter Fi 445000000 GH: g Type: TReCE] 18 " anter Fi 5000000 GHz g Ty Thace] =
o WL aé_.... -,_-l i alHeld: L WL ...,g:m,. T Trig: FresRun Bvgoid 100100
Flainion Aren: 3 B Wosinckow At 3068
Auto Tune Auto Tune
Ref Offset 10,6 08 Ref Offset 10.6 cB
ggs'cw Ref 30.00 dBm '%3 Siev Rel 30.00 dBm
Center Freq, Center Freq,
2.445000000 GHz 2475000000 GH1
StartFreq, Start Freq,
2 2460000000 GHz
StopFreq Stop Freq)
2.460000000 GH2 2450000000 GHz
CF Step CF Step!
3000000 MHZ 3000000 MHz,
fRudte Man Man
FreqOffset Freq OMset
0 Hz OHz
Scale Type Scale Type
Start 2.43000 GHz 245000 GHz o9 Lin Start 2.46000 GHz Stop 249000 GHz|[-°% ki
[#Res BW 300 kHz HVEW 910 kHz Sweep 1.000 ms (1001 pis) [#Res BEW 300 kHz HVEW 910 kHz Sweep 1.000 ms (1001 pts]
= [ = gsmns
30MHz SPAN, SEGMENT 2 OF 3 30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: 12681939-E1V3 DATE: 10/10/2019

FCC ID: BCG-A2084 IC: 579C-A2084
8.5. AVERAGE TIME OF OCCUPANCY
LIMITS

FCC §15.247 (a) (1) (iii)
RSS-247 (5.1) (d)

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a 3.16 second scan, to enable resolution of each
occurrence.

The average time of occupancy in the specified 3.16 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

For AFH mode, the average time of occupancy in the specified 8 second period (20 channels *
0.4 seconds) is equal to 10 * (# of pulses in 0.8 s) * pulse width.

RESULTS
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REPORT NO: 12681939-E1V3
FCC ID: BCG-A2084

DATE: 10/10/2019
IC: 579C-A2084

8.5.1. BLUETOOTH BASIC DATA RATE GFSK DM1 MODULATION

GFSK DM1 MODE

Number of .
Flulksie Pulses in AIEREE 1% Limit Margin
DH Packet | Width of Occupancy g
3.16 (sec) (sec)
(msec) (sec)
seconds
GFSK Normal Mode
bM1 | 0298 | 11 | 00328 | 0.4 -0.3672
Number of ,
e Pulses in AR EEE T Limit Margin
DH Packet | Width of Occupancy g
(sec) 0.8 (sec) (sec) (sec)
seconds
GFSK AFH Mode
DML | 0298 | 275 | o0.00820 | 04 -0.3918
ID: 44366 Date: [10/07/2019
% Agilent L Measure 3% Agilent L Measure
APv1@.3(092019),44366, Temp B a Mkrl 293 ps APw16.3(092819),44366, Temp B
5§ia?<@ dBm #Atten 40 dB 0,31 dB Meas Off Egia'i@ dBm #Atten 40 dB Meas Off|
Log Log !
3g/ Channel Power ﬁg/ l Channel Power
[ e
Occupied BH B Occupied BH
:
WPhivs ACP Pl HHH ACP
HL 52 Multi Carrier u sl - o TN Muei carrier
53 VS Power 53 F Power
AA AR
s T o) | P
Center 2.441 G00 GHz Span 8 iz 1”‘0’{‘; Conter 2.441 808 GHz Span @ Az 1"‘;{‘;
Res BW 1 MHz #YBH 1 MHz Sweep 1 ms (1001 pts) Res BH 1 MHz #VBH 1 MHz Sweep 3.16 5 (1001 pts)
| |
PULSE WIDTH — DM1 NUMBER OF PULSES - DM1
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REPORT NO: 12681939-E1V3 DATE: 10/10/2019
FCC ID: BCG-A2084 IC: 579C-A2084

8.5.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
8PSK Normal Mode
3DH1 0.381 31 0.11811 0.4 -0.2819
3DH3 1.63 14 0.2282 0.4 -0.1718
3DH5 2.884 11 0.31724 0.4 -0.0828

Note: for AFH(8PSK) mode, please refer to the results of AFH(GFSK) mode; the channel
selection and hopping rate are the same for both EDR and Basic Rate operation, data for Basic
Rate demonstrates compliance with channel occupancy when AFH is employed.
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REPORT NO: 12681939-E1V3
FCC ID: BCG-A2084

DATE: 10/10/2019
IC: 579C-A2084

[ Feveghe Soecinam Aratroer - PRI AT M Condiced T2
L = o

--*-"H
03, 2010

[ Feveghe Soecinam Aratroer - PRI AT M Condiced T2 )
L = g —

00 TrigDear-1000us  #Ava Type: ANS Frequency
WFE 0 Wide = 17 Video
IFGainLow £Aten: 40 A0
AMKr1 381.0 ps Auto Tune;
(o dnidie Ref 30.00 dBm 2.14 dE (o dnidie Ref 30.00 dBm
CenterFreq
ZA41200000 GHz)
i
@ StartFreq) i ¢ StartFreq
‘ 2 441000000 GH2 * I n r i o - 2 441000000 GH2
Stop Freqg Stop Freqg
2441000000 GHz2) 2441000000 GHz2)
CFStep CFStep
1.000000 MHz 1.000000 MHz
ity Man e Man
FreqOffset FreqOffset
0 Hz 0 Hz
Scale Type Scale Type
Center 2441000000 GHz Span Lin Center 2441000000 GHz Span Lin
Res BIW 1.0 MHz HVBW 1.0 MHz Sweep 1.000 ms (1001 pts] Res BIW 1.0 MHz HVBW 1.0 MHz Sweep 2000 ms (1001 pts]
= p— = [

PULSE WIDTH — 3DH1

PULSE WIDTH — 3DH3

s4va Type: AN
P Wide == Tri Fres Run
Al T IFGainLow £Aten: 40 A0
e ute Tune
AMkr1 RefOftset 105 48
cdiidic Ref 30.00 dBm ccdiidic Ref 30.00 dBm
CenterFreq CenterFreq
ZA41200000 GH: ZA41200000 GH:
{ StartFreq TN 1 [ StartFreq
L] 2 i i I | IR 2
StopFreq 1 i T StopFreq
2441000000 GHz} | | s | 2441000000 GHz}
: i I
CF Step/ | | (1l W | § |} Il CF Step/
1.000000 MHz Mt AR ARk s A M M o AR S B R 1000000 MH:
ity Man e Man
FreqOffset FreqOffset
0 Hz 0 Hz
Scale Type Scale Type
Center 2.441000000 GHz Span 0 Hz|[-°0 Lin) Center 2.441000000 GHz Span 0 Hz|[-°0 Lin)
Res BIW 1.0 MHz HVBW 1.0 MHz Sweep 4.000 ms (1001 pts] Res BIW 1.0 MHz HVBW 1.0 MHz Sweep 3.160 5 (1001 pts)
= p— = gsoms

PULSE WIDTH — 3DH5

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — 3DH1

o Fryighe Soctnam Arabiowr - APUDIOKTILH0BE Conduced 1T
' = E

[ Feighe Soeman hrabroe - DI ETIA M0 Coadiced IF -
” e : SR
#havg Type RS
= Trige Free Run = Trige Free Run
IFGainLow £Aten: 40 A0 IHGanLow £Aten: 40 A0
Ref Offset 106 08 Ref Offset 106 08
ccdiidic Ref 30.00 dBm ccdiidic Ref 30.00 dBm
CenterFreq CenterFreq
ZA41200000 GH: ZA41200000 GH:
| StartFreq StartFreq
| | | 2 441000000 GH2 2 441000000 GH2
I StopFreq. StopFreq.
| | | 2441000000 GHz2) 2441000000 GHz2)
‘ ‘ ‘ | CFStep { H CFStep
ke ol e A P SR A A A i Il e IR R e A 1000000 MHz A i e ha 1.000000 MHZ
ity Man e Man
Freq Offset Freq Offset
0 Hz 0 Hz
Scale Type Scale Type
Center 2.441000000 GHz Span 0 Hz Lin) Center 2.441000000 GHz Span 0 Hz Lin)
Res BIW 1.0 MHz HVBW 1.0 MHz Sweep 3.160 5 (1001 pts) Res BIW 1.0 MHz HVBW 1.0 MHz Sweep 3.160 5 (1001 pts)
= p— = e

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — 3DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — 3DH5
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REPORT NO: 12681939-E1V3 DATE: 10/10/2019
FCC ID: BCG-A2084 IC: 579C-A2084

8.6. OUTPUT POWER

LIMITS

§15.247 (b) (1)
RSS-247 (5.4) (b)

The maximum antenna gain is less than 6 dBi, therefore the limit is 30 dBm. Alternatively,
frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping channel
carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the
hopping channel, whichever is greater, provided the systems operate with an output power no
greater than 125 mW.

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non-overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz
band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125
watts

TEST PROCEDURE

Measurements perform using a wideband gated RF power meter.
The cable assembly insertion loss of 10.6 dB (including 10 dB pad and 0.6 dB cable) was

entered as an offset in the power meter to allow for a gated peak reading of power.
RESULTS

Page 30 of 71

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.



DATE: 10/10/2019

REPORT NO: 12681939-E1V3
IC: 579C-A2084

FCC ID: BCG-A2084

8.6.1. BLUETOOTH BASIC DATA RATE GFSK DM1 MODULATION

Tested By: 44366
Date: 10/8/2019
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 12.55 21 -8.45
Middle 2441 12.39 21 -8.61
High 2480 12.56 21 -8.44

8.6.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Tested By: 44366
Date: 9/4/2019
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 12.84 21 -8.16
Middle 2441 12.71 21 -8.29
High 2480 12.78 21 -8.22

8.6.3. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION

Tested By: 44366
Date: 9/4/2019
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 12.73 21 -8.27
Middle 2441 12.65 21 -8.35
High 2480 12.70 21 -8.3
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REPORT NO: 12681939-E1V3 DATE: 10/10/2019
FCC ID: BCG-A2084 IC: 579C-A2084

8.7. AVERAGE POWER

LIMITS

None; for reporting purposes only

TEST PROCEDURE

Measurements perform using a wideband gated RF power meter.
The cable assembly insertion loss of 10.6 dB (including 10 dB pad and 0.6 dB cable) was

entered as an offset in the power meter to allow for a gated average reading of power.
RESULTS
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DATE: 10/10/2019

REPORT NO: 12681939-E1V3
IC: 579C-A2084

FCC ID: BCG-A2084

8.7.1. BLUETOOTH BASIC DATA RATE GFSK DM1 MODULATION

Tested By: 44366
Date 10/8/2019
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 12.44
Middle 2441 12.27
High 2480 12.44

Tested By: 44366
Date 9/4/2019
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 9.43
Middle 2441 9.34
High 2480 9.40

Tested By: 44366
Date 9/4/2019
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 9.36
Middle 2441 9.31
High 2480 9.33

8.7.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

8.7.3. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION
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REPORT NO: 12681939-E1V3 DATE: 10/10/2019
FCC ID: BCG-A2084 IC: 579C-A2084

8.8. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC 8§815.247 (d)
RSS-247 5.5
Limit = -20 dBc

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer.The resolution bandwidth is set to
100 kHz.The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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REPORT NO: 12681939-E1V3
FCC ID: BCG-A2084

DATE: 10/10/2019
IC: 579C-A2084

8.8.1. BLUETOOTH BASIC DATA RATE GFSK DM1 MODULATION

SPURIOUS EMISSIONS, NON-HOPPING
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REPORT NO: 12681939-E1V3 DATE: 10/10/2019
FCC ID: BCG-A2084 IC: 579C-A2084

ID: 44366 Date: [10/08/2019

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON
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REPORT NO: 12681939-E1V3
FCC ID: BCG-A2084

DATE: 10/10/2019
IC: 579C-A2084

8.8.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

SPURIOUS EMISSIONS, NON-HOPPING
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REPORT NO: 12681939-E1V3
FCC ID: BCG-A2084

DATE: 10/10/2019
IC: 579C-A2084

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON
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REPORT NO: 12681939-E1V3

FCC ID: BCG-A2084

DATE: 10/10/2019
IC: 579C-A2084

9. RADIATED TEST RESULTS

LIMITS

FCC 815.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MH2) (uv/im)at3m (dBuV/m) at 3m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

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

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

For pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 30 KHz for peak measurements.

For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 3 MHz for peak measurements and 1 MHz resolution bandwidth with 1/T
video bandwidth with peak detector for average measurements.

The spectrum from 1 GHz to 18 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band. Below 1GHz and above 18GHz
emissions, the channel with the highest output power was tested.

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

For below 30MHz testing, investigation was done on three antenna orientations (parallel,

perpendicular, and ground-parallel), parallel and perpendicular are the worst orientations,
therefore testing was performed on these two orientations only.
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REPORT NO: 12681939-E1V3 DATE: 10/10/2019
FCC ID: BCG-A2084 IC: 579C-A2084

KDB 414788 Open Field Site(OFS) and Chamber Correlation Justification

Base on FCC 15.31 (f) (2): measurements may be performed at a distance closer than that
specified in the regulations; however, an attempt should be made to avoid making
measurements in the near field.

OFS and chamber correlation testing had been performed and chamber measured test result is
the worst case test result.

KDB 558074 D01 15.247 Meas Guidance v05r02

Use of a duty cycle correction factor (DCCF) is permitted for calculating average radiated field
strength emission levels for an FHSS device in 15.247. This DCCF can be applied when the
field strength limit (e.g., within a Government Restricted band) and the conditions specified in
Section 15.35(c) can be satisfied. The average radiated field strength is calculated by
subtracting the DCCF from the maximum radiated field strength level as determined through
measurement. The maximum radiated field strength level represents the worst-case (maximum
amplitude) RMS measurement of the emission(s) during continuous transmission (i.e., not
including any time intervals during which the transmitter is off or is transmitting at a reduced
power level). It is also acceptable to apply the DCCF to a measurement performed with a
peak detector instead of the specified RMS power averaging detector. Note that Section
15.35(c) specifies that the DCCF shall represent the worst-case (greatest duty cycle) over any
100 msec transmission period.
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REPORT NO: 12681939-E1V3

DATE: 10/10/2019
FCC ID: BCG-A2084

IC: 579C-A2084

9.1. TRANSMITTER ABOVE 1 GHz

9.1.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

3 Sep 2819 17:36:33
rcledg
185 |
1
95 {
X |
.:: B85 I
g8 |
. |
o
G5
5 .
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o
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2 2.415
- FELA i Suss Fis  $ap B, Type _— $upsitods  Poaltion
Hi-34 e o K [
L H.TST 38915 1 ] Fev 9.5 B ]
Marker Frequency Meter Det AF T712 Amp/Cbl/Fltr/P Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuVv) (dBuV/m) (dB)
1 *2.390 40.09 Pk 32 -20.5 51.59 74 -22.41 25 294 H
2 *2.352 42.30 Pk 317 -20.7 53.30 - - 74 -20.70 25 294 H
3 *2.390 28.94 VALT 32 -20.5 40.44 54 -13.56 - - 25 294 H
4 *2.390 28.93 VALIT 32 -20.5 40.43 54 -13.57 25 294 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12681939-E1V3
FCC ID: BCG-A2084

DATE: 10/10/2019
IC: 579C-A2084

VERTICAL RESULT

7 homber 3 Sep 2819 17:45: 33
12
ledg
185
u B85
c
& 05
& ™
ok by
A5
43
(=
35
2 2.415
- FEl Tt Dt/ Typs i H FBLAE B, Do Typa Sumep Fea  $Supuilods  Foaltion
Le T w915 1 ] Rev 9.5 8 2]
Marker Frequency Meter Det AF T712 Amp/Cbl/Fltr/P Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuVv) (dBuV/m) (dB)
1 *2.390 39.55 Pk 32 -20.5 51.05 74 -22.95 306 332 \4
2 *2.361 42.29 Pk 318 -20.6 53.49 - - 74 -20.51 306 332 \
3 *2.390 28.77 VALT 32 -20.5 40.27 54 -13.73 - - 306 331 \4
4 *2.389 28.82 VALT 32 -20.5 40.32 54 -13.68 306 331 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12681939-E1V3

DATE: 10/10/2019
FCC ID: BCG-A2084

IC: 579C-A2084

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

IL Fremont homber 3 Sep 281 | =}
12
ledge
165 i
95 |
1
-1 |
c BS |
o |
N |
5 |
) |
65
[ =
se M
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rca FEUAEY titn  Dat/ivg Typs Susep Fis  Hapuiods  Positio FBLAEU B, “reg Type Sunep Fea  $oupailods  Position
1Hi- PERK/Far BoglPMS) | nsect e 14
Higk B3 Fev 9.5 B Dec 2016
Marker Frequency Meter Det AF T712 Amp/Cbl/Fltr/P Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuVv) (dBuV/m) (dB)
1 *2.484 42.12 Pk 32.4 -20.5 54.02 - - 74 -19.98 25 310 H
2 *2.484 43.3 Pk 32.3 -20.5 55.1 - - 74 -18.90 25 310 H
3 *2.484 30.55 VALT 32.4 -20.5 42.45 54 -11.55 - - 25 310 H
4 *2.484 30.37 VALIT 324 -20.5 42.27 54 -11.73 - - 25 310 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12681939-E1V3 DATE: 10/10/2019
FCC ID: BCG-A2084 IC: 579C-A2084

VERTICAL RESULT

12 IL Fremont homber 3 Sep 2819 18
z
ledge
185
u B5
E
g ©°
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- = Tt Dt/ Typs - Fis  $5p, FBLAE B, o ype _— $upuifods  Poaltion
Hig 3831 Fev 9.5 B ]
Marker Frequency Meter Det AF T712 Amp/Cbl/Fltr/P Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuVv) (dBuV/m) (dB)
1 *2.484 40.93 Pk 32.4 -20.5 52.83 - - 74 -21.17 136 399 \4
3 *2.484 29.24 VALIT 324 -20.5 41.14 54 -12.86 - - 136 399 \
4 *2.484 29.28 VALT 32.4 -20.5 41.18 54 -12.82 - - 136 399 \4
2 2541 42.55 Pk 32.2 -20.3 54.45 - - 74 -19.55 136 399 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12681939-E1V3 DATE: 10/10/2019
FCC ID: BCG-A2084 IC: 579C-A2084

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS
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REPORT NO: 12681939-E1V3
FCC ID: BCG-A2084

DATE: 10/10/2019
IC: 579C-A2084

RADIATED EMISSIONS

Markers Frequency Meter Det AF T119 Amp/Cbl/ Corrected Avg Limit Margin Peak PK Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) Limit Margin (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m) (dB)
1 *1.225 44.4 PKFH 29.8 -26.1 48.10 - - 74 -25.9 126 270 H
*1.222 32.53 VALT 29.8 -26.1 36.23 54 -17.77 - - 126 270 H
4 *1.261 44.59 PKFH 30 -26.2 48.39 - - 74 -25.61 230 140 \%
*1.261 32.66 VALT 30 -26.2 36.46 54 -17.54 - - 230 140 V
2 *3.840 42.5 PKFH 334 -30.8 45.10 - - 74 -28.9 209 127 H
*3.838 29.92 VALIT 334 -30.8 32.52 54 -21.48 - - 209 127 H
3 *15.651 34.72 PKFH 40.3 -20.5 54.52 - - 74 -19.48 194 153 H
*15.652 22.87 VALIT 40.3 -20.5 42.67 54 -11.33 - - 194 153 H
5 *3.950 41.37 PKFH 334 -31.2 43.57 - - 74 -30.43 137 208 \%
*3.951 29.65 VALT 33.4 -31.2 31.85 54 -22.15 - - 137 208 V
6 *10.783 35.83 PKFH 37.9 -23.1 50.63 - - 74 -23.37 215 122 \%
*10.782 23.99 VALIT 37.9 -23.1 38.79 54 -15.21 - - 215 122 \%

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration

Page 46 of 71

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

TEL:(510) 319-4000

FAX:(510) 661-0888




REPORT NO: 12681939-E1V3
FCC ID: BCG-A2084

DATE: 10/10/2019
IC: 579C-A2084

MID CHANNEL RESULTS
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REPORT NO: 12681939-E1V3

FCC ID: BCG-A2084

DATE: 10/10/2019

IC: 579C-A2084

RADIATED EMISSIONS

Markers Frequency Meter Det AF T119 Amp/Cbl/ Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) Limit (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m) (dBuvim)
1 *1.037 45.20 PKFH 27.1 -25.7 46.60 - - 74 -27.40 116 280 H
*1.040 32.25 VALIT 27 -25.8 33.45 54 -20.55 - - 116 280 H
4 *1.199 44.73 PKFH 29.5 -26.1 48.13 - - 74 -25.87 168 334 \%
*1.199 32.61 VALIT 29.5 -26.1 36.01 54 -17.99 - - 168 334 \%
2 *4.882 43.13 PKFH 34 -30 47.13 - - 74 -26.87 0 198 H
*4.882 33.25 VALIT 34 -30 37.25 54 -16.75 - - 0 198 H
3 *10.840 36.42 PKFH 37.9 -23.8 50.52 - - 74 -23.48 287 273 H
*10.843 24.18 VALIT 37.9 -23.8 38.28 54 -15.72 - - 287 273 H
5 *4.883 41.87 PKFH 34 -30 45.87 - - 74 -28.13 63 150 \%
*4.882 32.81 VALIT 34 -30 36.81 54 -17.19 - - 63 150 Vv
6 *7.491 37.40 PKFH 35.8 -26.8 46.40 - - 74 -27.60 351 119 Vv
*7.490 25.74 VALIT 35.7 -26.8 34.64 54 -19.36 - - 351 119 \%

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12681939-E1V3 DATE: 10/10/2019
FCC ID: BCG-A2084 IC: 579C-A2084

HIGH CHANNEL RESULTS
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VERTICAL
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REPORT NO: 12681939-E1V3

FCC ID: BCG-A2084

DATE: 10/10/2019

IC: 579C-A2084

RADIATED EMISSIONS

Markers Frequency Meter Det AF T119 Amp/Cbl/ Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) Limit (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m) (dBuvim)
1 *1.055 44.19 PKFH 27.1 -25.8 45.49 - - 74 -28.51 172 119 H
*1.056 32.29 VALIT 27.1 -25.8 33.59 54 -20.41 - - 172 119 H
4 *1.394 44.45 PKFH 29.2 -26.2 47.45 - - 74 -26.55 119 229 \%
*1.395 32.8 VALIT 29.2 -26.2 35.8 54 -18.20 - - 119 229 \%
2 *4.961 40.31 PKFH 34 -30.3 44.01 - - 74 -29.99 298 292 H
*4.959 28.69 VALIT 34 -30.3 32.39 54 -21.61 - - 298 292 H
3 *10.732 36.43 PKFH 37.9 -23.9 50.43 - - 74 -23.57 202 331 H
*10.73 24.23 VALIT 37.9 -24 38.13 54 -15.87 - - 202 331 H
5 *4.961 40.36 PKFH 34 -30.3 44.06 - - 74 -29.94 176 215 \%
*4.960 28.69 VALIT 34 -30.3 32.39 54 -21.61 - - 176 215 Vv
6 *11.663 35.08 PKFH 38.8 -22.9 50.98 - - 74 -23.02 264 112 Vv
*11.662 23.13 VALIT 38.8 -22.9 39.03 54 -14.97 - - 264 112 \%

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12681939-E1V3
FCC ID: BCG-A2084

DATE: 10/10/2019
IC: 579C-A2084

9.1.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION
BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT
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Marker Frequency Meter Det AFT712 Amp/Cbl/Fltr/P Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuVv) (dBuV/m) (dB)
2 *2.385 42.44 Pk 32 -20.6 53.84 74 -20.16 23 292 H
1 *2.390 39.82 Pk 32 -20.5 51.32 - - 74 -22.68 23 292 H
3 *2.390 28.91 VALT 32 -20.5 40.41 54 -13.59 - - 23 292 H
4 *2.390 28.96 VALIT 32 -20.5 40.46 54 -13.54 23 292 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12681939-E1V3
FCC ID: BCG-A2084

DATE: 10/10/2019
IC: 579C-A2084

VERTICAL RESULT
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Marker Frequency Meter Det AF T712 Amp/Cbl/Fltr/P Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuVv) (dBuV/m) (dB)
2 *2.385 42.31 Pk 32 -20.6 53.71 - - 74 -20.29 293 331 \
4 *2.389 28.85 VALT 32 -20.5 40.35 54 -13.65 - - 293 331 \
1 *2.390 39.53 Pk 32 -20.5 51.03 - - 74 -22.97 293 331 \
3 *2.390 28.83 VALT 32 -20.5 40.33 54 -13.67 - - 293 331 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12681939-E1V3 DATE: 10/10/2019
FCC ID: BCG-A2084 IC: 579C-A2084

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT
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Marker Frequency Meter Det AF T712 Amp/Cbl/Fltr/P Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuVv) (dBuV/m) (dB)
1 *2.484 41.01 Pk 32.4 -20.5 5291 - - 74 -21.09 17 310 H
3 *2.484 30.21 VALT 324 -20.5 42.11 54 -11.89 - - 17 310 H
4 *2.484 30.03 VALT 32.4 -20.5 41.93 54 -12.07 - - 17 310 H
2 *2.495 43.06 Pk 324 -20.4 55.06 - - 74 -18.94 17 310 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12681939-E1V3
FCC ID: BCG-A2084

DATE: 10/10/2019
IC: 579C-A2084

VERTICAL RESULT
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Marker Frequency Meter Det AF T712 Amp/Cbl/Fltr/P Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuVv) (dBuV/m) (dB)
1 *2.484 40.52 Pk 32.4 -20.5 52.42 - - 74 -21.58 277 398 \4
3 *2.484 29.60 VALIT 324 -20.5 41.50 54 -12.50 - - 277 397 \
4 *2.484 29.56 VALT 32.4 -20.5 41.46 54 -12.54 - - 277 397 \4
2 *2.497 42.65 Pk 32.3 -20.4 54.55 - - 74 -19.45 277 398 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

Pk - Peak detector

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration

Page 54 of 71

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

TEL:(510) 319-4000

FAX:(510) 661-0888



REPORT NO: 12681939-E1V3 DATE: 10/10/2019
FCC ID: BCG-A2084 IC: 579C-A2084

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

. UL Fremont Chomber E 1 Sep £B13 18:12:85
5 5 - 5 . F :

185

E
o
32
25
| 18 T8
Freguency (GHz)
Yo (o] (] Fef/bitn  Detvg iy Senp Fia  Vapaiods Foaliin | fonge (o) FEMUM Finf/3iin  Dakravg Typm Sy Fis WupsMose  Tosition
Fec 150 2.4a6Hz RSE 1 ] an a1 o (]}
| 15Uk Frement - Chanber E | Sep 2813 18:12:85
s ions 3-Meters
185
95
B85
E
3 65
fuv}
a
b
151 S
4
o
]
25
1 18 18
Frequency (GHz)
e 1t) [T Fef/Piin  Det/vg Typm Senp Fla tapaods Foaliln | fonge (i) FERURM Finf/atin  Dekiaeg Typn ety Fis  WoapaMode  fosition
FCE Fort!SC 2. 46Hz RSE.TST 38615 29 Dec 2315 Fav 9.5 81 Dec 2015

VERTICAL
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REPORT NO: 12681939-E1V3

FCC ID: BCG-A2084

DATE: 10/10/2019
IC: 579C-A2084

RADIATED EMISSIONS

Markers Frequency Meter Det AF T119 Amp/Cbl/ Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) Limit (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m) (dBuvim)

1 *1.29 44.49 PKFH 30 -26.2 48.29 - - 74 -25.71 206 244 H
*1.288 32.76 VALIT 30 -26.2 36.56 54 -17.44 - - 206 244 H
4 *1.018 43.86 PKFH 27.5 -25.7 45.66 - - 74 -28.34 132 230 \%
*1.019 32.22 VALIT 27.5 -25.7 34.02 54 -19.98 - - 132 230 \%
3 *9.050 36.96 PKFH 36.2 -24.1 49.06 - - 74 -24.94 304 200 H
*9.049 24.39 VALIT 36.2 -24.1 36.49 54 -17.51 - - 304 200 H
5 *11.446 36.35 PKFH 38.3 -23.2 51.45 - - 74 -22.55 176 210 \%
*11.448 23.38 VALIT 38.3 -23.2 38.48 54 -15.52 - - 176 210 \%
6 *12.065 34.29 PKFH 39 -21.7 51.59 - - 74 -22.41 217 186 \%
*12.068 22.7 VALIT 39 -21.8 39.90 54 -14.10 - - 217 186 Vv
2 7.206 39.32 PKFH 35.6 -28.1 46.82 - - 176 101 H
7.206 28.88 VALIT 35.6 -28.1 36.38 176 101 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12681939-E1V3
FCC ID: BCG-A2084

DATE: 10/10/2019
IC: 579C-A2084

MID CHANNEL RESULTS
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VERTICAL
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REPORT NO: 12681939-E1V3 DATE: 10/10/2019
FCC ID: BCG-A2084 IC: 579C-A2084

RADIATED EMISSIONS

Markers Frequency Meter Det AF T119 Amp/Cbl/ Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) Limit (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m) (dBuV/m)
1 *1.385 44.91 PKFH 29.4 -26.2 48.11 - - 74 -25.89 240 190 H
*1.384 32.8 VALT 29.5 -26.2 36.10 54 -17.90 - - 240 190 H
4 *1.122 44.52 PKFH 28 -25.9 46.62 - - 74 -27.38 228 272 \
*1.124 32.47 VALT 28 -26.0 34.47 54 -19.53 - - 228 272 \
2 *3.832 41.61 PKFH 33.4 -30.9 44.11 - - 74 -29.89 132 149 H
*3.830 30 VALIT 334 -30.9 32.5 54 -21.50 - - 132 149 H
3 *10.781 36.56 PKFH 37.9 -23.1 51.36 - - 74 -22.64 277 341 H
*10.779 24.12 VALT 37.9 -23.2 38.82 54 -15.18 - - 277 341 H
5 *4.860 40.12 PKFH 34.1 -29.9 44.32 - - 74 -29.68 184 351 \
*4.863 28.58 VALIT 34 -29.9 32.68 54 -21.32 - - 184 351 \
6 *11.798 34.42 PKFH 38.9 -22.5 50.82 - - 74 -23.18 189 243 \
*11.795 22.9 VALIT 38.9 -22.5 39.3 54 -14.70 - - 189 243 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12681939-E1V3
FCC ID: BCG-A2084

DATE: 10/10/2019
IC: 579C-A2084

HIGH CHANNEL RESULTS
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REPORT NO: 12681939-E1V3

FCC ID: BCG-A2084

DATE: 10/10/2019
IC: 579C-A2084

RADIATED EMISSIONS

Marker Frequency Meter Det AF T119 Amp/Cbl/ Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) Limit (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m) (dBuvim)
1 *1.147 44.78 PKFH 28.2 -26.0 46.98 - - 74 -27.02 191 351 H
*1.148 32.55 VALIT 28.2 -26.0 34.75 54 -19.25 - - 191 351 H
4 *1.275 45.32 PKFH 30.2 -26.2 49.32 - - 74 -24.68 164 246 \%
*1.274 32.74 VALIT 30.2 -26.2 36.74 54 -17.26 - - 164 246 \%
2 *3.932 41.78 PKFH 33.4 -30.9 44.28 - - 74 -29.72 112 308 H
*3.934 29.71 VALIT 334 -30.9 32.21 54 -21.79 - - 112 308 H
3 *11.256 35.52 PKFH 38 -22.9 50.62 - - 74 -23.38 285 265 H
*11.256 23.31 VALIT 38 -22.9 38.41 54 -15.59 - - 285 265 H
5 *4.960 42.40 PKFH 34 -30.3 46.1 - - 74 -27.90 168 211 \%
*4.960 31.61 VALIT 34 -30.3 35.31 54 -18.69 - - 168 211 Vv
6 *7.547 37.70 PKFH 35.8 -26.2 47.3 - - 74 -26.70 337 116 Vv
*7.548 25.58 VALIT 35.8 -26.3 35.08 54 -18.92 - - 337 116 \%

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12681939-E1V3 DATE: 10/10/2019
FCC ID: BCG-A2084 IC: 579C-A2084

9.2. WORST CASE BELOW 1 GHZ

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

F LI5S0 30-1880MHz 15T 3891 12z at 16
UL Fremont - Chomber D 4 Sep 2819 13:66:58
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REPORT NO: 12681939-E1V3 DATE: 10/10/2019
FCC ID: BCG-A2084 IC: 579C-A2084

Below 1GHz Data

Marker Frequency Meter Det AF T185 (dB/m) Amp/Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading Reading (dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dBuv/m)
2 *114.4063 23.67 Qp 19.2 -30.9 11.97 43,52 -31.55 296 181 H
5 *112.7978 23.52 Qp 19.0 -30.9 11.62 43.52 -31.90 265 123 Vv
1 54.8087 23.77 Qp 12.9 -31.4 5.27 40.00 -34.73 330 199 H
4 56.0835 23.92 Qp 12.9 -31.4 5.42 40.00 -34.58 212 100 Vv
6 201.5455 23.40 Qp 18.6 -30.2 11.80 43.52 -31.72 58 234 Vv
3 447.2118 23.25 Qp 22.7 -28.9 17.05 46.02 -28.97 198 256 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Qp - Quasi-Peak detector
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REPORT NO: 12681939-E1V3
FCC ID: BCG-A2084

DATE: 10/10/2019
IC: 579C-A2084

9.3.

WORST CASE 18-26 GHZ

SPURIOUS EMISSIONS 18-26 GHz (WORST-CASE CONFIGURATION)

| g5t EMC

-RF Emiz=ions=

Order MNumber:
Configuration:EUT anly
Mode:BT Uorst Case
Tested by /
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5 Sep 2H19 BE: 31: 32
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| Rarge (3llz) FEUAEN
thi = 1He=3d80/H
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Dt Sy T

Fregquency (GHz)

Pls  fmpsMode  Lobel
Her i zendal

PR oPar-lidee  1dmsncihuts) S HON

Range (BHz) FEUABY

Fofffitn  Dodiibg Tuge

[ Pts  BowpaMcs  Label

18-26GHz Test.TST 38915 & Jom 2815
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VERTICAL
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REPORT NO: 12681939-E1V3 DATE: 10/10/2019
FCC ID: BCG-A2084 IC: 579C-A2084

18 — 26GHz DATA

Marker Frequency Meter Det T447 AF (dB/m) Amp/Cbl (dB) Dist Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading Reading (dBuv/m) (dB) (dBuv/m) (dB)
(dBuv) (dBuVolts)
1 18.648 35.95 Pk 324 -21.8 -9.5 37.05 54 -16.95 74 -36.95
2 22.05 38.38 Pk 333 -20.6 -9.5 41.58 54 -12.42 74 -32.42
3 25.50 37.58 Pk 34.5 -19.9 -9.5 42.68 54 -11.32 74 -31.32
4 18.788 36.89 Pk 324 -21.9 -9.5 37.89 54 -16.11 74 -36.11
5 21.544 36.23 Pk 33.1 -21.1 -9.5 38.73 54 -15.27 74 -35.27
6 24.817 38.34 Pk 344 -19.4 -9.5 43.84 54 -10.16 74 -30.16

Pk - Peak detector
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REPORT NO: 12681939-E1V3 DATE: 10/10/2019
FCC ID: BCG-A2084 IC: 579C-A2084

9.4. WORST CASE BELOW 30MHz

Parallel and Perpendicular

1 gtk Frement - Chamber 5 ] 2619 Dct 4 1@:24:21
i RF Emissions
18}
Testad by: 268 b
oe| |
A e
a[=2]] i B 38
Freguency (MHz)
U | Perge (M) FRILBY Reféfitn  Datiivg Tupe Suzep Pis  epaMods  Position
.
=
&
e
FEC 15,289 Below 38MHz,T g B Ay 4] Rev 9.5 24 Sep 2815
DATA
Marker Freque Meter Det Loop Cables Dist Correct Peak Margin Avg Margin Azimut
ncy Readin Antenn (dB) Corr ed Limit (dB) Limit (dB) h
(MHz) g a 300m Readin (dBuVv/ (dBuVv/ (Degs)
(dBuV) (dBm) g m) m)
(dBuVo
Its)
1 .32219 41.77 Pk 10.9 1 -80 -27.23 37.45 -64.68 17.45 -44.68 0-360
4 47536 38 Pk 11.1 1 -80 -30.8 34.06 -64.86 14.06 -44.86 0-360
Pk - Peak detector
Marker Frequenc Meter Det Loop Cables Dist Corr Correcte QP Limit Margin Azimuth
y Reading Antenna (dB) 30m d (dBuV/m) (dB) (Degs)
(MHz) (dBuV) (dBm) Reading
(dBuVolt
s)
2 .62729 35.34 Pk 11 i -40 6.44 31.66 -25.22 0-360
3 .98248 31.46 Pk 11.3 A -40 2.86 27.77 -24.91 0-360
5 1.10921 30.3 Pk 11.3 i -40 1.7 26.72 -25.02 0-360
6 1.94656 23.87 Pk 11.3 2 -40 -4.63 29.5 -34.13 0-360

Pk - Peak detector

FCC 15.209 Below 30MHz.TST 30915 28 Apr 2017
Rev 9.5 24 Sep 2019
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REPORT NO: 12681939-E1V3 DATE: 10/10/2019
FCC ID: BCG-A2084 IC: 579C-A2084

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 B to 56 56 to 46
0.5-5 Rl 46
5-30 Gl 5
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

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

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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REPORT NO: 12681939-E1V3
FCC ID: BCG-A2084

DATE: 10/10/2019
IC: 579C-A2084

10.1.1. AC Power Line Host

LINE 1 RESULTS
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LINE 2 RESULTS
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REPORT NO: 12681939-E1V3 DATE: 10/10/2019
FCC ID: BCG-A2084 IC: 579C-A2084

AC LINE DATA
Range 1: Line-L1 .15 - 30MHz

Marker Frequency Meter Det LISN L1 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading C1&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuVv) dBuv Class B QP Class B Avg (dB)
1 0.19725 42.71 Qp 0 0 10.1 52.81 63.73 -10.92 - -
2 0.186 27.7 Ca 0 0 10.1 37.80 - - 54.21 -16.41
3 0.24225 33.98 Qp 0 0 10.1 44.08 62.02 -17.94 - -
4 0.24675 19.25 Ca 0 0 10.1 29.35 - - 51.87 -22.52
5 0.30525 29.97 Qp 0 0 10.1 40.07 60.10 -20.03 - -
6 0.3075 15.63 Ca 0 0 10.1 25.73 - - 50.04 -24.31
7 0.39525 26.11 Qp 0 0 10.1 36.21 57.95 -21.74 - -
8 0.39075 13.16 Ca 0 0 10.1 23.26 - - 48.05 -24.79
9 0.46275 211 Qp 0 0 10.1 31.20 56.64 -25.44 - -
10 0.4560 7.77 Ca 0 0 10.1 17.87 - - 46.77 -28.9
11 0.4875 23.02 Qp 0 0 10.1 33.12 56.21 -23.09 - -
12 0.4965 9.8 Ca 0 0 10.1 19.9 - - 46.06 -26.16
13 0.6225 21.47 Qp 0 0 10.1 31.57 56 -24.43 - -
14 0.62025 6.84 Ca 0 0 10.1 16.94 - - 46 -29.06
15 1.113 21.57 Qp 0 1 10.1 31.77 56 -24.23 - -
16 1.11075 8.49 Ca 0 1 10.1 18.69 - - 46 -27.31
17 3.696 27.47 Qp 0 1 10.1 37.67 56 -18.33 - -
18 3.69825 17.56 Ca 0 1 10.1 27.76 - - 46 -18.24
19 6.94275 28.23 Qp 0 2 10.2 38.63 60 -21.37 - -
20 6.94838 19.52 Ca 0 2 10.2 29.92 - - 50 -20.08
21 8.772 16.96 Qp 0 2 10.2 27.36 60 -32.64 - -
22 8.77763 9.28 Ca 0 2 10.2 19.68 - - 50 -30.32
*23 13.56 27.52 Qp 1 2 10.2 38.02 60 -21.98 - -
*24 13.56 18.44 Ca 1 .2 10.2 28.94 - - 50 -21.06
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det LISN L2 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading C2&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuv) dBuv Class B QP Class B Avg (dB)
25 0.18375 42.32 Qp 0 0 10.1 52.42 64.31 -11.89 - -
26 0.186 27.10 Ca 0 0 10.1 37.20 - - 54.21 -17.01
27 0.249 33.15 Qp 0 0 10.1 43.25 61.79 -18.54 - -
28 0.249 18.77 Ca 0 0 10.1 28.87 - - 51.79 -22.92
29 0.30525 29.83 Qp 0 0 10.1 39.93 60.1 -20.17 - -
30 0.30975 15.90 Ca 0 0 10.1 26.00 - - 49.98 -23.98
31 0.39525 24.52 Qp 0 0 10.1 34.62 57.95 -23.33 - -
32 0.39075 11.16 Ca 0 0 10.1 21.26 - - 48.05 -26.79
33 0.46275 22.58 Qp 0 0 10.1 32.68 56.64 -23.96 - -
34 0.45375 11.27 Ca 0 0 10.1 21.37 - - 46.81 -25.44
35 0.49875 21.70 Qp 0 0 10.1 31.80 56.02 -24.22 - -
36 0.50775 8.38 Ca 0 0 10.1 18.48 - - 46 -27.52
37 0.6225 21.75 Qp 0 0 10.1 31.85 56 -24.15 - -
38 0.6315 7.87 Ca 0 0 10.1 17.97 - - 46 -28.03
39 1.122 22.8 Qp 0 1 10.1 33.00 56 -23 - -
40 1.11075 10.68 Ca 0 1 10.1 20.88 - - 46 -25.12
41 3.7005 28.68 Qp 0 1 10.1 38.88 56 -17.12 - -
42 3.76575 18.65 Ca 0 1 10.1 28.85 - - 46 -17.15
43 6.88875 28.37 Qp 0 2 10.2 38.77 60 -21.23 - -
44 6.88875 19.25 Ca 0 2 10.2 29.65 - - 50 -20.35
45 8.72925 13.99 Qp 0 .2 10.2 24.39 60 -35.61 - -
46 8.72925 13.15 Ca 0 .2 10.2 23.55 - - 50 -26.45
*47 13.56 28.88 Qp 1 .2 10.2 39.38 60 -20.62 - -
*48 13.56 19.78 Ca 1 .2 10.2 30.28 - - 50 -19.72

Qp - Quasi-Peak detector
Ca - CISPR average detection

*Indicates UL RFID signal. Not from device.
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DATE: 10/10/2019

REPORT NO: 12681939-E1V3
IC: 579C-A2084

FCC ID: BCG-A2084

10.1.2. AC Power Line Norm
LINE 1 RESULTS
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REPORT NO: 12681939-E1V3 DATE: 10/10/2019
FCC ID: BCG-A2084 IC: 579C-A2084

AC LINE DATA
Range 1: Line-L1 .15 - 30MHz

Marker Frequency Meter Det LISN L1 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading C1&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuV) dBuv Class B QP Class B Avg (dB)
1 0.16125 40.82 Qp 1 0 10.1 51.02 65.4 -14.38 - -
2 0.16575 24.27 Ca 1 0 10.1 34.47 - - 55.17 -20.70
3 0.24675 32.92 Qp 0 0 10.1 43.02 61.87 -18.85 - -
4 0.2490 16.49 Ca 0 0 10.1 26.59 - - 51.79 -25.20
5 0.32775 31.07 Qp 0 0 10.1 41.17 59.51 -18.34 - -
6 0.3300 13.28 Ca 0 0 10.1 23.38 - - 49.45 -26.07
7 0.4110 29.65 Qp 0 0 10.1 39.75 57.63 -17.88 - -
8 0.41325 12.58 Ca 0 0 10.1 22.68 - - 47.58 -24.90
9 0.4920 26.02 Qp 0 0 10.1 36.12 56.13 -20.01 - -
10 0.4920 10.68 Ca 0 0 10.1 20.78 - - 46.13 -25.35
11 0.5730 22.48 Qp 0 0 10.1 32.58 56 -23.42 - -
12 0.57525 8.10 Ca 0 0 10.1 18.20 - - 46 -27.80
13 0.6675 24.98 Qp 0 0 10.1 35.08 56 -20.92 - -
14 0.6675 9.40 Ca 0 0 10.1 19.50 - - 46 -26.50
15 0.73725 22.81 Qp 0 0 10.1 3291 56 -23.09 - -
16 0.7395 14.52 Ca 0 0 10.1 24.62 - - 46 -21.38
17 0.81825 21.04 Qp 0 0 10.1 31.14 56 -24.86 - -
18 0.81825 5.44 Ca 0 0 10.1 15.54 - - 46 -30.46
19 0.9015 19.09 Qp 0 0 10.1 29.19 56 -26.81 - -
20 0.91725 2.90 Ca 0 0 10.1 13.00 - - 46 -33.00
21 1.00275 16.50 Qp 0 1 10.1 26.70 56 -29.30 - -
22 1.00275 5.89 Ca 0 1 10.1 16.09 - - 46 -29.91
23 1.086 16.67 Qp 0 1 10.1 26.87 56 -29.13 - -
24 1.07475 8.24 Ca 0 1 10.1 18.44 - - 46 -27.56
*25 13.56 25.92 Qp 1 .2 10.2 36.42 60 -23.58 - -
*26 13.56 18.99 Ca 1 .2 10.2 29.49 - - 50 -20.51
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det LISN L2 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading C2&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuVv) dBuv Class B QP Class B Avg (dB)
27 0.16125 40.88 Qp 1 0 10.1 51.08 65.4 -14.32 - -
28 0.16575 25.82 Ca 1 0 10.1 36.02 - - 55.17 -19.15
29 0.25125 32.77 Qp 0 0 10.1 42.87 61.72 -18.85 - -
30 0.25125 17.16 Ca 0 0 10.1 27.26 - - 51.72 -24.46
31 0.33225 3231 Qp 0 0 10.1 42.41 59.39 -16.98 - -
32 0.33225 16.32 Ca 0 0 10.1 26.42 - - 49.39 -22.97
33 0.4155 30.77 Qp 0 0 10.1 40.87 57.54 -16.67 - -
34 0.41325 15.92 Ca 0 0 10.1 26.02 - - 47.58 -21.56
35 0.4920 26.83 Qp 0 0 10.1 36.93 56.13 -19.20 - -
36 0.4920 13.08 Ca 0 0 10.1 23.18 - - 46.13 -22.95
37 0.5730 24.64 Qp 0 0 10.1 34.74 56 -21.26 - -
38 0.5730 9.12 Ca 0 0 10.1 19.22 - - 46 -26.78
39 0.66525 27.23 Qp 0 0 10.1 37.33 56 -18.67 - -
40 0.66525 13.51 Ca 0 0 10.1 23.61 - - 46 -22.39
41 0.7485 21.36 Qp 0 0 10.1 31.46 56 -24.54 - -
42 0.7485 15.88 Ca 0 0 10.1 25.98 - - 46 -20.02
43 0.81825 19.95 Qp 0 0 10.1 30.05 56 -25.95 - -
44 0.83175 8.18 Ca 0 0 10.1 18.28 - - 46 -27.72
45 0.91725 18.73 Qp 0 1 10.1 28.93 56 -27.07 - -
46 0.91725 10.97 Ca 0 1 10.1 21.17 - - 46 -24.83
47 1.0005 18.17 Qp 0 1 10.1 28.37 56 -27.63 - -
*48 13.56 26.57 Qp 1 .2 10.2 37.07 60 -22.93 - -
*49 13.56 16.78 Ca 1 .2 10.2 27.28 - - 50 -22.72

Qp - Quasi-Peak detector
Ca - CISPR average detection

*Indicates UL RFID signal. Not from device.
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REPORT NO: 12681939-E1V3 DATE: 10/10/2019
FCC ID: BCG-A2084 IC: 579C-A2084

11. SETUP PHOTOS

Please refer to 12681939-EP1V1 for setup photos

END OF TEST REPORT
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