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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: A2083
SERIAL NUMBER: Radiated - DLC9326002DJQH32N, DLC93260002JQH328
Conducted - DLC9326001NJQH32G
DATE TESTED: AUGUST 30 - SEPTEMBER 04, 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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FCC ID: BCG-A2083 IC: 579C-A2083

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) O 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

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
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4.3. MEASUREMENT UNCERTAINTY

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

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

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

The EUT, model A2083 is a Bluetooth earbud for the right 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 left earbud, A2084

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) (mW)
2402 - 2480 Basic GFSK DM1 12.51 17.82
2402 - 2480 Enhanced DQPSK 12.74 18.79
2402 - 2480 Enhanced 8PSK 12.83 19.19

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 -2.8 dBi.

5.4. SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was version 2A62820o0.
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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 AC line conducted emission, test was investigated with AC power adapter and with 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-BA1l 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 uUsB Shielded 1 N/A
3 AC 1 AC Un-shielded 2 N/A

/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 UN:] 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 Sourcef LISN Conducted Test
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TEST SETUP- AC LINE CONDUCTED: LAPTOP CONFIGURATION

EMI Receiver

AC/DC Adapter

AC Source/ LISN Conducted Test

— e e i — —— i — — — — T — — T — —————
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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
Amplifier, 1 to 18GHz, 35dB AMPLICAL AMP1G18-35 138301 08/03/2020 08/03/2019
Amplifier, 10kHz to 1GHz, 32dB S°”°mac'23””me”t 310N T286 07/31/2020 | 07/31/2019
AFS42-
Amplifier, 1-18GHz MITEQ 00101800-25-S- T742 07/21/2020 07/21/2019
42
Antenna, A‘gg’l\j;;"’p 9KHz 1o ETS-Lindgren 6502 T1683 02/21/2020 02/21/2019
Antenna, Broadband Hybrid, 30MHz | ¢ | siences Corp. JB1 T185 06/06/2020 | 06/06/2019
to 2000MHz
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T712 02/26/2020 02/26/2019
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T119 03/22/2020 03/22/2019
Antenna Horn, 18 to 26GHz ARA MWH-1826 T447 08/13/2020 08/13/2019
Power Meter, P-series single Agilent (Keyglght) N1911A T227 10/29/2019 10/29/2018
channel Technologies
Power Sensor Agilent (Keysight) N1921A T1226 02/06/2020 02/06/2019
Technologies
Pre-Amp 18-26GHz Agilent (Keysight) 84498 T404 03/23/2020 03/23/2019
Technologies
Spectrum Analyzer, PXA, 3Hz to Agilent (Keyglght) N9030A T906 01/22/2020 01/22/2019
44GHz Technologies
Spectrum Analyzer, PXA, 3Hz to Agilent (Keyglght) N9030A T1466 01/23/2020 01/23/2019
44GHz Technologies
Spectrum Analyzer, PXA, 3Hz to Agilent (Keyglght) N9O30A T905 01/24/2020 01/24/2019
44GHz Technologies
Thermometer - Digital Control Company 14-650-118 PRE0177862 02/22/2020 02/22/2019
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 10/19/20189
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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REPORT NO: 12681939-E5V3 (Right) DATE: 10/10/2019
IC: 579C-A2083

FCC ID: BCG-A2083
DUTY CYCLE PLOTS
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FCC ID: BCG-A2083 IC: 579C-A2083
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 =2 1% of the 20
dB bandwidth. The VBW is set to = RBW. The sweep time is coupled.

RESULTS
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REPORT NO: 12681939-E5V3 (Right)
FCC ID: BCG-A2083

DATE: 10/10/2019
IC: 579C-A2083

8.2.1. BLUETOOTH BASIC DATA RATE GFSK DM1 MODULATION

Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 0.897 0.823
Mid 2441 0.892 0.818
High 2480 0.894 0.822
—m —— == hwmnm-mm — =
- : ] Genter Freq 20000000 GTe Radia $xd: o Frequency - : ] Genter Freq 2adi0K000 G T B 2 Frequency
E —= Trig: Fres Run Avg Hakd: 1010 WE —= Trig: Fres Run Avg Hakd: 1010
#FGelilow sAmen: 30 dB Radio Device: BTS WFGeliLow sAmen: 30 dB Radio Device: BTS
Ref Offset 105 dB Ref Offset 105 dB
Ref 30.00 dBm Ref 30.00 dBm
Center Freg) Center Freqg
2402000000 GH2: 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
Qccupied Bandwidth Total Power 22.5 dBm il Qccupied Bandwidth Total Power 22.5 dBm il
823.04 kHz FreqOnsel 818.39 kHz Freqomser
Transmit Freq Error T60BkHZ % of OBW Power  99.00 % O Transmit Freq Error 8.173kHz % of OBW Power  99.00 % OHs
x dB Bandwidth B9T3KHz  xdB -20.00 dB x dB Bandwidth B918kH  xdB -20.00 dB
h Kyighe Spacirars. Arubyor - AP0 MAXIALMNE, Sonducted 11 — T
- : ] Genter Freq: 240000 GHE R i Frequency
E —= Trig: Fres Run Avg Hakd: 1010
EFGelilow sAmen: 30 dB Radio Device: BTS
Ref Offset 105 4B
Ref 30.00 dBm
Center Freg)
2.480000000 GHz
Center 2480000 GHz Span 2,000 MHz, CF Step
#Res BIW 30 kHz #VEW 91 kHz #Sweep 100ms, Oy hrid
Qccupied Bandwidth Total Power 22.6 dBm il
821.94 kHz FreqOnse:
Transmit Freq Ermor 7.29TkHz % of OBW Power  99.00 % O
x dB Bandwidth B942kHz  xdB -20.00 dB
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REPORT NO: 12681939-E5V3 (Right)

FCC ID: BCG-A2083

DATE: 10/10/2019
IC: 579C-A2083

8.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.2750 1.2066
Mid 2441 1.3390 1.2180
High 2480 1.2980 1.1948
193 23PM SepH, 2919 = L1396 4E PN Sep 4, 2019 —
Conter Fray Frequency Conter Frog 1. Frequency
o= Trig: Frea Run Avg|Hold: 14 o= Trig: Frea Run Avg|Hold: 14
WAsen: 30 Radic Devics: BTS WAsen: 30 o8 Radic Devics: BTS
Ref 0t 10.6 <8 Ref 0t 10.6 <8
ez Ref 20.00 dBm ez Ref 20.00 dBm
Center Freg, Center Freg,
i 2402000000 GHz T 2441000000 GHz
| | A |
Center 2402GHz ) i an § MHz c l| 2441GHz ) an § MHz
enter an enter an
#Res BW 30 kHz FVEW 91 kHz xswes:n 100 ms| oren #Res BW 30 kHz FVEW 91 KkHz xswes:n 100 ms| sonrStep
Occupled Bandwidth Total Fower 9.21 d8m — i Oceupled Bandwidtt Total Power 9.45 d8m — i
1.2066 MHz FreqOfset 1.2180 MHz FreqOffset
Transmit Freq Error =21.485 kHz % of OBW Power 99.00 % OHy Transmit Freq Error =14.862 kHz % of OBW Power 99.00 % OHy
x dB Bandwidth 1.275 MHz x dB -20.00 dB x dB Bandwidth 1.339 MHz x dB -20.00 dB
s s
LOW CHANNEL MID CHANNEL
13307 PN Sep 4, 2919 —
Contur Frogr 2. Froquency
o= Trig: Frea Run Avg|Hold: 14
WAsen: 30 o8 Radic Devics: BTS
Ref 0t 10.6 <8
iy Rel 20.00 dBm
Center Freg,
i | 2430000000 GHz
Res B 30 Kz FVEW 91 kHz msf.?"‘?.m?. sonrStep
Occupled Bandwidth Total Fower 9.37 dEBm = Mo
1.1948 MHz FreqOffsel
Transmit Freq Error 13.261 kHz % of OBW Power 99.00 % OHy
x dB Bandwidth 1.298 MHz x dB -20.00 dB
s
HIGH CHANNE
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REPORT NO: 12681939-E5V3 (Right) DATE: 10/10/2019

FCC ID: BCG-A2083 IC: 579C-A2083
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

GFSK DM1 AND 8PSK MODULATION

3 Agilent L Measure -"rmwnum-mmim-a : : — T el
APv10.3(092019),44366, Temp B a Mkl 1000 Mz e e R ey
Ref 39 dBm #ftten 48 dB -6.92 dB Meas Off A .
"Peak Ref Offset 10,6 d5 Aumo Tune
Log 1R | 2t Ref 30,00 dBm |
ig/ f IChannel Power CenterFreq
Offst ) 2441500000 GHz,
18.6
dB Occupied BH StartFreq
23000000 GHZ,
StopF
#PRug ACP :mm«:oé:‘:
ML s2 Multi Carrier| CF Step,
e Power 500200 kHz
alal Man|
o Power Stat P—
FTun i qon
Swp OHz,
Center 2.441 500 GHz Span 5 Mz 1"‘;{2 | Scale Type
#Res B 3008 kHz #UBH 918 kHz Sweep 1 ms (1061 pts) ﬁ:‘éﬁ?&“&:?" P omeen ”3:‘?*:‘%1 o5 Lin
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REPORT NO: 12681939-E5V3 (Right) DATE: 10/10/2019
FCC ID: BCG-A2083 IC: 579C-A2083

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 setto 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-E5V3 (Right)
FCC ID: BCG-A2083

DATE: 10/10/2019
IC: 579C-A2083

8.4.1. BLUETOOTH BASIC DATA RATE GFSK DM1 MODULATION

ID: 44366 Date: [10/07/2019

3 Agilent L Measure % Agilent L Measure
APY10.3(692019),44366, Temp B APY10.30092919),44366, Temp B
Ref 36 dBm Rtten 39 dB Heas Off] Ref 3@ dBm Atten 38 dB Meas Off
#Peak | #Peak
Log | Log
18 18
B/ Channel Power dB/ Channel Power
Offst Offst
19.8 18.6
dB Occupied BH dB Occupied BH
Dl
238
dBm
WFfivs ACP “Pg ACP
18
ML 52 Multi Carrier, ML 52 Multi Carrier
53 FC Power, $3 FC Power|

AR AA
Ecb: Power Stat £ Power Stat
Flun ceoF| | [ien CCDF,
Swp Swp
Start 2,390 8 GHz Ston 2.490 6 GHz 1”‘0’{‘3 Center 2.415 06 GHz Span 30 MHz 1"‘;{‘;
#Res BH 1 MHz #YBH 1 MHz Sweep 1 ms (1001 pts) #Res BH 300 kHz #VBH 916 kHz Sweep 1 ms (1081 pts)

| |
100MHz SPAN 30MHz SPAN, SEGMENT 1 OF 3

% Agilent L Measure 3% Agilent L Measure
APY10.3(692019),44366, Temp B APY10.30092919),44366, Temp B
Ref 36 dBm Rtten 39 dB Heas Off] Ref 3@ dBm Atten 38 dB Meas Off
#Peak | #Peak
Log | Log
18 | 18
B/ Channel Power dB/ Channel Power
Offst Offst
19.8 18.6
dB Occupied BH dB Occupied BH
v ACP “Pg ACP
ML 52 Multi Carrier, ML 52 Multi Carrier
53 FC Power, $3 FC Power|

AR AA
Ecb: Power Stat £ Power Stat
Flun ceoF| | [ien CCDF,
Swp Swp
Center 2.045 06 GHz Span 30 Mz 1”‘0’{‘3 Center 2.475 06 GHz Span 30 MHz 1"‘;{‘;
#Res BH 368 kHz #YBH 918 kHz Sweep 1 ms (1001 pts) #Res BH 300 kHz #VBH 916 kHz Sweep 1 ms (1081 pts)

| |
30MHz SPAN, SEGMENT 2 OF 3 30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: 12681939-E5V3 (Right)
FCC ID: BCG-A2083

DATE: 10/10/2019
IC: 579C-A2083

8.4.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

= —
e >

o Sap 0, 3¢ T [E T TSI e
Avg Type: Log-Pwr < Fragancy 000000 GH: #Avg Type RMS e ey requency
A Mok > 10100 s WL PG W T Trig: FreeRun Aorgiodc:= 10000 h
oerF (Fisaieclow © Afien: 30 o8 ocT
Auto Tune| Auto Tune,
Raf OFeat 10.6 4B Ref Offcet 106 B
Oy Ref 30,00 dBm gomay  Ref 30.00 dBm
M 0
Center Freq) Center Freq,
2440000000 GHz 2415000000 GHz)
StartFreq StartFreq
2390000000 GHz 2400000000 GHz |
Stop Freq) Stop Freq)
2450000000 GH2 2 430000000 Gz |
CF Step. CF
0000000 MHz 3000000 MH;
jauto Man)
FreqOffset) FreqoOmset)
OHy OHy
Scale Type ScaleType
Start 2.40000 GHz 2.43000 GHz | |-°9 L
Start 2.39000 GHz Stop 249000 GHz [-*0 Lo
[#Res BW 1.0 MHz HVBW 1.0 MHz Sweep 1.000 ms (1001 pts) prRes BW 300 kHz FVBW 910 kHz Swoep 1.040 me (1001 pts)
: [ - [T

100MHz SPAN

30MHz SPAN, SEGMENT 1 OF 3

e K it Aedyres AP0 BITILMNL Cordbatted 73 o i it heshns  ABALIBEITIRANNE, Camduarted £ =N
L w = o1 E . [ T e INT e 20 P e 3, 2029
Type. RM3 Bhog Type RMS e[l gias| Iy
enter =k ‘":W % Wide o) Trig FawwRian BgiHer ~20r1e0 enter 2 l.';( Gpﬁg_ Wide T Trig: FreeRun e T
FGainclow Atver 2048 1Fibn:Low Atien: 30 3B oari?
Auto Tune
Ref Offset 105 4B Ref Offget 106 a8
rc|f=.p_-. Ref 30.00 dEm rc|fF.::-. Ref 30.00 dBm
center Freq) center Freq)
245000000 GHz 2 ATE000000 GHz
StartFreq EtartFreq
2430000000 GHz 2460000000 GHz
Stop Freq) Stop Freq
2AG0000000 G, 2490000000 Griz
CFStep CFStep
3000000 MHz 3000000 MHz
e Man) LT Man
Freq Offset FreqOffset
oMz oMz
Scale Type ‘Scale Type
Start 2.43000 GHz Stop 246000 GHz |-°9 Lin Start 2.46000 GHz Stop 2.40000 GHz||-9 Lin
[#Res BEW 300 kHz #VEW 910 kHz Sweep 1.000 ms (1001 pts) [#Res BW 300 kHz EVEW 910 kHz Sweep 1.000 ms (1001 pts)
= Kgmans = [gsrans

30MHz SPAN, SEGMENT 2 OF 3

30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: 12681939-E5V3 (Right) DATE: 10/10/2019

FCC ID: BCG-A2083 IC: 579C-A2083
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

Page 26 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-E5V3 (Right) DATE: 10/10/2019
FCC ID: BCG-A2083 IC: 579C-A2083

8.5.1. BLUETOOTH BASIC DATA RATE GFSK DM1 MODULATION

Number ot

Pulse Pulses in AEERS Tt Limit Margin
DH Packet | Width of Occupancy
3.16 (sec) (sec)
(msec) (sec)
seconds
GFSK Normal Mode
DM1 | 0298 | 11 | 00328 | 04 | -0.3672
Number of .
Pulse Pulses in Average Time Limit Margin
DH Packet | Width of Occupancy g
0.8 (sec) (sec)
(sec) (sec)
seconds
GFSK AFH Mode
DML | 0208 | 275 | 000820 [ 04 | -0.3918
ID: 44366 Date: [10/07/2019
# Agilent L Measure % Agilent L Measure
APv10.3(P92019),24366, Temp B & Mkl 298 p AP10.3(892619),44366, Temp B
Egii@ dBm #Atten 40 dB ~6.43 dB Meas Off E;iai@ dBn wAtten 40 dB Meas 0ff
Log Lag !
gg, L, Channel Power| ig/ Channel Power
0ffat
10.6
Occupied BW dB Occupied BH
!
e ACP v ACP
HL 52 Multi Carrier I I B Multi Carrier
53 WS Power S3 F Power|
AR AR
e L] LAl AL U e £05):
FTun Powerc%tna; FTun PowerCSCtDaFt
Center 2.441 000 GHz Span 6 Hz 1”‘0’{3 Center 2.441 089 GHz Span 6 Hz 1"‘0’{3
Res BH 1 MHz #UBH 1 MHz Sweep 1 ms (1001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1001 pts)
| |
PULSE WIDTH — GFSK DM1 NUMBER OF PULSES — GFSK DM1
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REPORT NO: 12681939-E5V3 (Right) DATE: 10/10/2019
FCC ID: BCG-A2083 IC: 579C-A2083

8.5.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

DH Packet Pulse Number of | Average Time Limit Margin
Width Pulsesin | of Occupancy

(msec) 3.16 (sec) (sec) (sec)
seconds
8PSK Normal Mode
3DH1 0.381 31 0.11811 0.4 -0.28189
3DH3 1.632 17 0.27744 0.4 -0.12256
3DH5 2.880 12 0.3456 0.4 -0.0544

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-E5V3 (Right)
FCC ID: BCG-A2083

DATE: 10/10/2019
IC: 579C-A2083

[ Feighe Soeman hrabroe - DI ETIA M0 Coadiced IF -
L = 5 3

TrgDway1000us  2Avg Type ANS

--*-"H
Lo

Frequency

[ Feighe Soeman hrabroe - DI ETIA M0 Coadiced IF
L = 5

..Jaa

Frequency

T Trig Vides
£Aten: 40 A0 “
AMKr1 381.0 ps Auto Tune Auto Tune
(o dnidie Ref 30.00 dBm 3.31 dB (o dnidie Ref 30.00 dBm
Center Freq Center Freq
2441000000 GHzf 2441000000 GHzf
Iy StartF [+
req, S ‘ StartFreq
' 2 441000000 GH2 1 ¥ 1 2 441000000 GH2
StopFreq StopFreq
2441000000 GHz2) 2441000000 GHz2)
CF Step CF Step
1.000000 MHz, 1.000000 MHz,
st Man L3S Man|
1 Freq Offset Freq Offset
1 0 Hz 0 Hz
Scale Type Scale Type
Center 2441000000 GHz Span 0 Hz | |-°0 Lin) Center 2441000000 GHz OHz| |- Lin)
Res BW 1.0 MHz HVEW 1.0 MHz Sweep 1.000 ms (1001 pts] Res BW 1.0 MHz HVEW 1.0 MHz Sweep 2.000 ms (1001 pts]
s [ s [

PULSE WIDTH — 3DH1

PULSE WIDTH — 3DH3

[ Feighe Soeman hrabroe - DI ETIA M0 Coadiced IF
L = 5

TrigDway4000us  2Avg Type ANS Frequency
Trig Video

--*-"H
5503, 2010

[ Feighe Soeman hrabroe - DI ETIA M0 Coadiced IF -
T - . 2 7T
#AvD Tyre: ANS

o= Trig FresRun

= T
£Aten: 40 A0 - £Aten: 40 A0
= p— Auto Tune|
Ot 2,680 ms Ref Oftset 105 08
(o dnidie Ref 30.00 dBm 3.14 dB (o dndie  Ref 30.00 dBm
Center Freq. Center Freq.
2441000000 GHzf ZA1D00000 GH:
|
@ s StartFreq f i I StartFreq
T 441000000 GHr, (1 | 0| | | | T 441000000 GH:
StopFreq) | | | | | | StopFreq)
2441000000 GHz2) | | [ 2441000000 GHz2)
CF Step ‘ | J | | CF Step
1.000000 MHz s I.u e A A R e Wi u:.l.ﬂ.-. L T 1.000000 MHz
st Man L3S Man|
FreqOffset FreqOffset
0 Hz 0 Hz
Scale Type Scale Type
Center 2441000000 GHz Span 0 Hz | |-°0 Lin) Center 2441000000 GHz Span 0 Hz | |-°0 Lin)
Res BW 1.0 MHz HVEW 1.0 MHz Sweep 4.000 ms (1001 pts] Res BW 1.0 MHz HVEW 1.0 MHz Sweep 3.160 s (1001 pts
s gsums = gsoms

PULSE WIDTH — 3DH5

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — 3DH1

[ Feighe Soeman hrabroe - DI ETIA M0 Coadiced IF -
L = E —

"""'a
5, 2010

[ Kevighe Somtnam Arabvoe - 401 DEITLR M08, Comicoed 17 = == | i
! - = T = e i =
#Av Type ANS 7|  Frequancy A Type ANS Frequancy
Auto Tune) Auto Tune)
Rt Offset 106 08 Rt Offset 106 08
ccdiidic Ref 30.00 dBm ccdiidic Ref 30.00 dBm

CenterFreq CenterFreq
2441000000 GHzf 2441000000 GHzf
StartFreq. StartFreq.
7441000000 GHz 7441000000 GHz
Stop Freqg Stop Freqg
| ‘ 2441000000 GH2) 2441000000 GH2)
| J‘ ) A J ‘ CF Step ‘ -l CF Step
A AR s el b e el e st L 1000000 MHz el e e VAT A i 1000000 MHz
uriy Man Wty Man
FreqOffset FreqOffset
0 Hz 0 Hz
Scale Type Scale Type
Center 2441000000 GHz OHz|[*o® Lin Center 2441000000 GHz Span 0 Hz||-°9 Lin

Res BW 1.0 MHz WVEBW 1.0 MHz Sweep 3.160 s (1001 pts] Res BW 1.0 MHz WVEBW 1.0 MHz Sweep 3.160 s (1001 pts]

= Gema = Gema

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-E5V3 (Right) DATE: 10/10/2019

FCC ID: BCG-A2083 IC: 579C-A2083
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
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REPORT NO: 12681939-E5V3 (Right) DATE: 10/10/2019
FCC ID: BCG-A2083 IC: 579C-A2083

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 12,51 21 -8.49
Middle 2441 12.34 21 -8.66
High 2480 12.25 21 -8.75

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 12.83 21 -8.17
Middle 2441 12.65 21 -8.35
High 2480 12.59 21 -8.41

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 12.74 21 -8.26
Middle 2441 12.57 21 -8.43
High 2480 12.50 21 -8.5
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REPORT NO: 12681939-E5V3 (Right) DATE: 10/10/2019
FCC ID: BCG-A2083 IC: 579C-A2083

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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REPORT NO: 12681939-E5V3 (Right) DATE: 10/10/2019
FCC ID: BCG-A2083 IC: 579C-A2083

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 12.39
Middle 2441 12.23
High 2480 12.13

Tested By: 44366
Date 9/4/2019
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 9.44
Middle 2441 9.28
High 2480 9.2

Tested By: 44366
Date 9/4/2019
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 9.37
Middle 2441 9.21
High 2480 9.14

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-E5V3 (Right) DATE: 10/10/2019
FCC ID: BCG-A2083 IC: 579C-A2083

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 band edges 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-E5V3 (Right) DATE: 10/10/2019
FCC ID: BCG-A2083 IC: 579C-A2083

8.8.1. BLUETOOTH BASIC DATA RATE GFSK DM1 MODULATION

SPURIOUS EMISSIONS, NON-HOPPING
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REPORT NO: 12681939-E5V3 (Right)
FCC ID: BCG-A2083

DATE: 10/10/2019
IC: 579C-A2083

ID: 44366 Date: [10/08/2019
% Agilent L Measure - Agilent L Measure
APv18.3(092019),44366, Temp B Mkrl 2.485 835 GHz APv18.3(992919),44366, Temp B Mkrl 2.477 838 GHz
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REPORT NO: 12681939-E5V3 (Right) DATE: 10/10/2019
FCC ID: BCG-A2083 IC: 579C-A2083

8.8.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

SPURIOUS EMISSIONS, NON-HOPPING
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REPORT NO: 12681939-E5V3 (Right) DATE: 10/10/2019
FCC ID: BCG-A2083 IC: 579C-A2083

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON
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REPORT NO: 12681939-E5V3 (Right)

FCC ID: BCG-A2083

DATE: 10/10/2019
IC: 579C-A2083

9. RADIATED TEST RESULTS

LIMITS

FCC 815.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

Freguency Range Field Strength Limit Field Strength Limit
(MH2) (uvV/im) at 3m (dBuV/m) at 3 m
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-E5V3 (Right) DATE: 10/10/2019
FCC ID: BCG-A2083 IC: 579C-A2083

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-E5V3 (Right)

FCC ID: BCG-A2083

DATE: 10/10/2019
IC: 579C-A2083

9.1.

TRANSMITTER ABOVE 1 GHz

9.1.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

UL Fremont homber 3 Sep 2819 22:25:31
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35 '
X |
£ 85 |
] [
i |
<] 1
i |
- | 1
1 £
Aedaiick PR THPT TR TPRRN TR o R P abatle Aind el RN A “‘.“-"‘“‘J M\M
/ ettt WY ik
45|
4
o
35
s 7.415
o FEL, Fiitn  Dat/ivg Type Suse Fis g FRLAE Rnf/ Type - $hupuithds  Poaition
Hi- TIB PR/ Far gl 0 M ' 1
L H.TST 3p91 a Rev 9.5 81 2016
Marker Frequency Meter Det AF T712 Amp/Cbl/Fitr/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)
(dBuv) (dBuV/m) (dB)
2 *2.372 42.21 Pk 319 -20.6 53.51 - - 74 -20.49 220 292 H
4 *2.389 29 VALT 32 -20.5 40.5 54 -13.5 - - 220 292 H
1 *2.39 39.4 Pk 32 -20.5 50.9 - - 74 -23.1 220 292 H
3 *2.39 28.98 VALT 32 -20.5 40.48 54 -13.52 - - 220 292 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-E5V3 (Right) DATE: 10/10/2019
FCC ID: BCG-A2083 IC: 579C-A2083

VERTICAL RESULT

o G5
- i -
A5
4 3
o
35
s 7.415
- e Tt Dt/ Typs - Fis  $5p, FBLAEL B, o ype —— $upaifods  Poaltion
! T B! 1 ] Rev 9.5 8 2]
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 *2.379 42.97 Pk 31.9 -20.5 54.37 - - 74 -19.63 304 339 \4
4 *2.386 29 VALIT 32 -20.6 40.4 54 -13.6 - - 304 339 \
1 *2.39 39.95 Pk 32 -20.5 51.45 - - 74 -22.55 304 339 \4
3 *2.39 28.85 VALIT 32 -20.5 40.35 54 -13.65 - - 304 339 \

* - 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-E5V3 (Right)
FCC ID: BCG-A2083

DATE: 10/10/2019
IC: 579C-A2083

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

UL Fremont homber 3 Sep 281 22 =]
125
ledge
185 I .:,
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95 {1
red I
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o |
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ok " | R, Y VRPN AT YT Dt il b i A et
45| 3
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35
2.46 2.563
- FEUAEY Fititn  Dat/fivg Typs Susep Fin PR Rnf/ Type Cumep #5upyitode  Foaltion
1Hi- T8 PERK/Far gt s i o " 14
High B3 Rev 9.5 81 De ]
Marker Frequency Meter Det AF T712 Amp/Cbl/Fitr/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)
(dBuv) (dBuV/m) (dB)
1 *2.484 40.95 Pk 324 -20.5 52.85 - - 74 -21.15 219 310 H
3 *2.484 30.64 VALT 32.4 -20.5 42.54 54 -11.46 - - 219 310 H
4 *2.484 30.58 VALIT 324 -20.5 42.48 54 -11.52 - - 219 310 H
2 *2.485 42.59 Pk 32.3 -20.5 54.39 - - 74 -19.61 219 310 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-E5V3 (Right) DATE: 10/10/2019
FCC ID: BCG-A2083 IC: 579C-A2083

VERTICAL RESULT

125 UL Fremont homber 3 Sep 20189 23:81:42
dedg
o B5
2 G5
L
» Pkl A b
45 3
(s}
2.46 iMH z - 2.563
High B3 Rev 9.5 @ a
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)
(dBuv) (dBuV/m) (dB)
1 *2.484 40.63 Pk 32.4 -20.5 52.53 - - 74 -21.47 305 399 \4
3 *2.484 29.71 VALT 324 -20.5 41.61 54 -12.39 - - 305 399 \
4 *2.484 29.66 VALT 324 -20.5 41.56 54 -12.44 - - 305 399 \
2 *2.492 42.55 Pk 324 -20.4 54.55 - - 74 -19.45 305 399 \
* - 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-E5V3 (Right) DATE: 10/10/2019
FCC ID: BCG-A2083 IC: 579C-A2083

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

UL Fremont Chamber E 31 Aug 2813 18:53:58
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VERTICAL
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REPORT NO: 12681939-E5V3 (Right)
FCC ID: BCG-A2083

DATE: 10/10/2019
IC: 579C-A2083

RADIATED EMISSIONS

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

1 *1.018 43.8 PKFH 27.5 -25.7 45.6 - - 74 -28.4 140 190 H
*1.02 32.13 VALT 27.4 -25.7 33.83 54 -20.17 - - 140 190 H
2 7.205 38.19 PKFH 35.6 -28.1 45.69 - - - - 300 102 H
3 *11.33 35.66 PKFH 38.1 -22.2 51.56 - - 74 -22.44 245 214 H
*11.326 23 VALT 38.1 -22.2 38.9 54 -15.1 - - 245 214 H
4 1.101 44.93 PKFH 27.8 -25.9 46.83 - - 74 -27.17 255 315 \%
*1.101 32.38 VALT 27.8 -25.9 34.28 54 -19.72 - - 255 315 \%
5 *4.312 41.36 PKFH 33.7 -30.3 44.76 - - 74 -29.24 360 261 \%
*4.312 29.46 VALT 33.6 -30.3 32.76 54 -21.24 - - 360 261 \%
6 11.815 34.43 PKFH 38.9 -22.3 51.03 - - 74 -22.97 152 347 Vv
11.816 22.88 VALIT 38.9 -22.3 39.48 54 -14.52 - - 152 347 Vv

* - 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-E5V3 (Right) DATE: 10/10/2019
FCC ID: BCG-A2083 IC: 579C-A2083

MID CHANNEL RESULTS
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VERTICAL
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REPORT NO: 12681939-E5V3 (Right)
FCC ID: BCG-A2083

DATE: 10/10/2019
IC: 579C-A2083

RADIATED EMISSIONS

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

1 *1.188 44.84 PKFH 29.1 -26 47.94 - - 74 -26.06 260 160 H
*1.186 32.53 VALT 29.1 -26.1 35.53 54 -18.47 - - 260 160 H
4 *1.236 44.7 PKFH 29.9 -26.1 48.5 - - 74 -25.5 331 237 \%
*1.237 32.61 VALT 29.9 -26.1 36.41 54 -17.59 - - 331 237 \%
2 *4.988 41.35 PKFH 34.1 -30.5 44.95 - - 74 -29.05 139 355 H
4.988 29.17 VALIT 34.1 -30.5 32.77 54 -21.23 - - 139 355 H
3 *11.894 35.34 PKFH 39 -22.3 52.04 - - 74 -21.96 288 298 H
*11.896 23.08 VALT 39 -22.3 39.78 54 -14.22 - - 288 298 H
6 *11.375 35.27 PKFH 38.2 -22.8 50.67 - - 74 -23.33 268 114 \%
11.371 23.41 VALIT 38.2 -22.7 38.91 54 -15.09 - - 268 114 Vv
5 3.272 43.58 PKFH 34.7 -33.2 45.08 - - 287 105 Vv

* - 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-E5V3 (Right) DATE: 10/10/2019
FCC ID: BCG-A2083 IC: 579C-A2083

HIGH CHANNEL RESULTS
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VERTICAL
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REPORT NO: 12681939-E5V3 (Right)
FCC ID: BCG-A2083

DATE: 10/10/2019

IC: 579C-A2083

RADIATED EMISSIONS

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

1 *1.211 44.09 PKFH 29.6 -26.1 47.59 - - 74 -26.41 245 320 H
*1.211 32.51 VALT 29.6 -26.1 36.01 54 -17.99 - - 245 320 H
4 *1.287 44.02 PKFH 30 -26.2 47.82 - - 74 -26.18 194 174 \%
*1.29 32.67 VALT 30 -26.2 36.47 54 -17.53 - - 194 174 \%
2 *3.632 42.23 PKFH 33.5 -33 42.73 - - 74 -31.27 121 268 H
*3.631 30.41 VALIT 33.6 -33 31.01 54 -22.99 - - 121 268 H
3 *11.318 35.37 PKFH 38.1 -22.1 51.37 - - 74 -22.63 342 140 H
*11.319 22.98 VALT 38.1 -22.1 38.98 54 -15.02 - - 342 140 H
5 *3.72 44.08 PKFH 33.1 -33 44.18 - - 74 -29.82 322 342 \%
*3.72 33.88 VALIT 33.1 -33 33.98 54 -20.02 - - 322 342 Vv
6 *10.794 35.48 PKFH 37.9 -23 50.38 - - 74 -23.62 272 301 Vv
*10.793 24.03 VALIT 37.9 -23 38.93 54 -15.07 - - 272 301 \%

* - 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-E5V3 (Right) DATE: 10/10/2019
FCC ID: BCG-A2083 IC: 579C-A2083

9.1.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

UL Fremont Chamber D 3 Sep 20189 23:11:24
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Marker Frequency Meter Det AF T712 Amp/Cbl/Fitr/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)
(dBuv) (dBuV/m) (dB)
2 *2.383 42.16 Pk 32 -20.6 53.56 - - 74 -20.44 28 291 H
4 *2.388 29.11 VALT 32 -20.6 40.51 54 -13.49 - - 28 291 H
1 *2.39 39.55 Pk 32 -20.5 51.05 - - 74 -22.95 28 291 H
3 *2.39 28.96 VALT 32 -20.5 40.46 54 -13.54 - - 28 291 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

Page 51 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-E5V3 (Right) DATE: 10/10/2019
FCC ID: BCG-A2083 IC: 579C-A2083

VERTICAL RESULT

128 IL Fremont homber 3 Sep 2819 23:18:18
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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 *2.368 43.25 Pk 31.8 -20.6 54.45 - - 74 -19.55 115 332 \4
1 *2.39 38.77 Pk 32 -20.5 50.27 - - 74 -23.73 115 332 \
3 *2.39 28.87 VALT 32 -20.5 40.37 54 -13.63 - - 115 331 \4
4 *2.39 28.88 VALIT 32 -20.5 40.38 54 -13.62 - - 115 331 \

* - 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-E5V3 (Right)
FCC ID: BCG-A2083

DATE: 10/10/2019
IC: 579C-A2083

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT
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Marker Frequency Meter Det AF T712 Amp/Cbl/Fitr/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)
(dBuv) (dBuV/m) (dB)
1 *2.484 41.87 Pk 324 -20.5 53.77 74 -20.23 24 309 H
2 *2.484 42.86 Pk 32.3 -20.5 54.66 - - 74 -19.34 24 309 H
3 *2.484 3041 VALIT 324 -20.5 42.31 54 -11.69 - - 24 309 H
4 *2.484 30.22 VALT 32.4 -20.5 42.12 54 -11.88 24 309 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-E5V3 (Right)
FCC ID: BCG-A2083

DATE: 10/10/2019
IC: 579C-A2083

VERTICAL 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)
1 *2.484 41.36 Pk 32.4 -20.5 53.26 - - 74 -20.74 118 313 \4
3 *2.484 29.61 VALIT 324 -20.5 4151 54 -12.49 - - 118 313 \
4 *2.484 29.61 VALT 32.4 -20.5 41.51 54 -12.49 - - 118 313 \4
2 *2.499 42.49 Pk 32.3 -20.4 54.39 - - 74 -19.61 118 313 \

* - 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-E5V3 (Right) DATE: 10/10/2019
IC: 579C-A2083

FCC ID: BCG-A2083
HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS
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REPORT NO: 12681939-E5V3 (Right)
FCC ID: BCG-A2083

DATE: 10/10/2019
IC: 579C-A2083

RADIATED EMISSIONS

Markers Frequency Meter Det AF T119 Amp/Cbl/Fltr/ Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *1.311 44.67 PKFH 29.7 -26.2 48.17 - - 74 -25.83 265 304 H
*1.312 32.79 VALT 29.7 -26.2 36.29 54 -17.71 - - 265 304 H
2 7.206 39.66 PKFH 35.6 -28.1 47.16 - - - - 294 101 H
3 *9.484 36.1 PKFH 36.7 -24.1 48.7 - - 74 -25.3 107 288 H
*9.484 24 VALT 36.7 -24.1 36.6 54 -17.4 - - 107 288 H
4 1.156 44.54 PKFH 28.3 -26 46.84 - - 74 -27.16 303 177 \%
*1.157 32.51 VALT 28.4 -26 34.91 54 -19.09 - - 303 177 \%
5 *4.643 41.53 PKFH 34.2 -31.9 43.83 - - 74 -30.17 318 217 \%
*4.641 28.28 VALT 34.2 -31.9 30.58 54 -23.42 - - 318 217 \%
6 11.864 35.55 PKFH 39 -22.2 52.35 - - 74 -21.65 120 328 Vv
11.862 22.93 VALIT 38.9 -22.2 39.63 54 -14.37 - - 120 328 Vv

* - 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-E5V3 (Right) DATE: 10/10/2019
FCC ID: BCG-A2083 IC: 579C-A2083

MID CHANNEL RESULTS
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=Meters

185

E
@
o
M
35 i T e W ¥ .
25
| 18 T8
Freguency (GHz)
Yo (o] (] Fef/bitn  Detvg iy Senp Fia  Vapaiods Foaliin | fonge (o) FEMUM finf/atin  Detravg Typm Sy iy apsiMods  Fosition
Fec 150 2. aGHz RSE 1 ] an @ o {£]]
" UL Fremaont Chamber E 1 Sep 2B13 B9:2B8:43
Radiated Emissions 3-Meters
185
Tested by
95
B85
E
3 65
fuv}
a
)
=) A Q
(o}
33
25
1 18 18
Frequency (GHz)
e 1t) [T Fef/Ritn  Detivg Tgpm Senp Fla tapaods Foaliln | fonge (i) FERURM Fisf/Atin  Detineg Typn ety Fis WpMods  Fosition
FCC Fort!SC 2.4GHz RSE.TST 38515 29 Dec 2315 Fav 9.5 1 Dec 2016

VERTICAL
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REPORT NO: 12681939-E5V3 (Right)
FCC ID: BCG-A2083

DATE: 10/10/2019
IC: 579C-A2083

RADIATED EMISSIONS

Markers Frequency Meter Det AF T119 Amp/Cbl/Fltr/ Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *1.047 44.23 PKFH 27.1 -25.8 45.53 - - 74 -28.47 177 223 H
*1.044 32.27 VALT 27 -25.8 33.47 54 -20.53 - - 177 223 H
2 *3.632 42.37 PKFH 33.5 -33 42.87 - - 74 -31.13 348 172 H
*3.633 30.4 VALT 33.5 -33 30.9 54 -23.1 - - 348 172 H
3 *15.418 34.97 PKFH 40.2 -20.1 55.07 - - 74 -18.93 250 348 H
*15.418 22.52 VALIT 40.2 -20.1 42.62 54 -11.38 - - 250 348 H
4 *1.133 44.42 PKFH 28 -26 46.42 - - 74 -27.58 370 117 \%
*1.133 32.47 VALT 28 -26 34.47 54 -19.53 - - 370 117 \%
5 *11.302 35.34 PKFH 38.1 -22.4 51.04 - - 74 -22.96 132 193 \%
*11.304 23.14 VALIT 38.1 -22.3 38.94 54 -15.06 - - 132 193 Vv
6 16.209 34.41 PKFH 40.5 -19.2 55.71 - - 322 245 Vv

* - 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-E5V3 (Right) DATE: 10/10/2019
FCC ID: BCG-A2083 IC: 579C-A2083

HIGH CHANNEL RESULTS
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REPORT NO: 12681939-E5V3 (Right)

FCC ID: BCG-A2083

DATE: 10/10/2019

IC: 579C-A2083

RADIATED EMISSIONS

Markers Frequency Meter Det AF T119 Amp/Cbl/Fltr/ Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *1.397 44.62 PKFH 29.2 -26.2 47.62 - - 74 -26.38 221 281 H
*1.398 32.9 VALT 29.2 -26.2 35.9 54 -18.1 - - 221 281 H
2 *4.601 40.56 PKFH 34.2 -31.9 42.86 - - 74 -31.14 346 247 H
*4.601 28.7 VALT 34.2 -31.9 31 54 -23 - - 346 247 H
3 *11.812 34.22 PKFH 38.9 -22.3 50.82 - - 74 -23.18 371 148 H
*11.81 22.96 VALIT 38.9 -22.3 39.56 54 -14.44 - - 371 148 H
4 *1.186 44.29 PKFH 29.1 -26 47.39 - - 74 -26.61 139 193 \%
*1.188 32.53 VALT 29.1 -26 35.63 54 -18.37 - - 139 193 \%
5 *3.802 42.39 PKFH 334 -31.7 44.09 - - 74 -29.91 342 133 \%
*3.805 30.35 VALIT 33.3 -31.4 32.25 54 -21.75 - - 342 133 Vv
6 *10.78 35.9 PKFH 37.9 -23.1 50.7 - - 74 -23.3 360 302 Vv
*10.776 24.11 VALIT 37.9 -23.1 38.91 54 -15.09 - - 360 302 \%

* - 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-E5V3 (Right) DATE: 10/10/2019
FCC ID: BCG-A2083 IC: 579C-A2083

9.2. WORST CASE BELOW 1 GHz

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

Page 61 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-E5V3 (Right) DATE: 10/10/2019
FCC ID: BCG-A2083 IC: 579C-A2083

Below 1GHz Data

Marker Frequency Meter Det AF T185 Amp/Cbl (dB) Corrected QPK Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
1 30.7407 21.26 Qp 26.1 -31.7 15.66 40 -24.34 65 124 H
2 *125.428 21.43 Qp 19.9 -30.8 10.53 43.52 -32.99 154 181 H
4 30.7221 21.3 Qp 26.1 -31.7 15.7 40 -24.3 251 230 \
5 * 125.4245 21.39 Qp 19.9 -30.8 10.49 43.52 -33.03 28 112 \
6 807.6908 20.09 Qp 27.2 -27.6 19.69 46.02 -26.33 72 315 H
3 634.3483 20.31 Qp 25.4 -28.3 17.41 46.02 -28.61 305 331 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Qp - Quasi-Peak detector
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REPORT NO: 12681939-E5V3 (Right) DATE: 10/10/2019
FCC ID: BCG-A2083 IC: 579C-A2083

9.3. WORST CASE 18-26 GHz

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

UL EMC 4 Sep 2819  23:58:46
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VERTICAL
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REPORT NO: 12681939-E5V3 (Right) DATE: 10/10/2019
FCC ID: BCG-A2083 IC: 579C-A2083

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 18.732 37.46 Pk 324 -21.8 -9.5 38.56 54 -15.44 74 -35.44
2 21.268 37.51 Pk 33 -21.4 -9.5 39.61 54 -14.39 74 -34.39
3 24.517 38.4 Pk 34.4 -19.6 -9.5 43.7 54 -10.3 74 -30.3
4 18.787 38.27 Pk 324 -21.9 -9.5 39.27 54 -14.73 74 -34.73
5 21.454 38.26 Pk 33.1 -21.2 -9.5 40.66 54 -13.34 74 -33.34
6 24.616 37.57 Pk 344 -19.3 -9.5 43.17 54 -10.83 74 -30.83

Pk - Peak detector
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REPORT NO: 12681939-E5V3 (Right) DATE: 10/10/2019
FCC ID: BCG-A2083 IC: 579C-A2083

9.4. WORST CASE BELOW 30MHz

Parallel and Perpendicular

14.,UL Fremont - Chamber 5 2819 Dct 4 14:12:4

RF Emizsions

118}
oe|
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5[= 2] ’ ) 1 ) 1 (L] ) 3@
Frequency (MHz)
Wups e | Parge (M ] Reléiitn  Datiivg Tupe Susep Fls WepaiMod  Position
maH
wH
=
FCC 15,209 Balow 30MHz, TST 30915 28 fpe 2017 Rev 9.5 24 Sep 2015
Data
Marker Frequenc Meter Det Loop Cables Dist Corr | Corrected QP Limit Margin Azimuth
y Reading Antenna (dB) 30m Reading (dBuV/m) (dB) (Degs)
(MHz) (dBuV) (dBm) (dBuVolts
)
1 .65716 36.59 Pk 11 1 -40 7.69 31.26 -23.57 0-360
4 .86202 31.75 Pk 11.1 A -40 2.95 28.91 -25.96 0-360
2 .93585 32.64 Pk 11.2 1 -40 3.94 28.2 -24.26 0-360
5 1.06551 30.52 Pk 11.3 1 -40 1.92 27.07 -25.15 0-360
3 1.10951 30.26 Pk 11.3 A -40 1.66 26.72 -25.06 0-360
6 1.41895 28.36 Pk 11.3 1 -40 -.24 24.59 -24.83 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-E5V3 (Right) DATE: 10/10/2019
FCC ID: BCG-A2083 IC: 579C-A2083

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 6t 56 560 to 46
0.5-5 56 46
5-30 G0 S0
" 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-E5V3 (Right)
FCC ID: BCG-A2083

DATE: 10/10/2019
IC: 579C-A2083

10.1.1.

AC Power Line Host

LINE 1 RESULTS

UL Fremont, CA CE Room

5 Sep 2819 13:18:15
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Project No:
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LINE 2 RESULTS

FCC1S CE Closs B 15BkHz-30MHz Ste T 38915 24 Feb 20816
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REPORT NO: 12681939-E5V3 (Right) DATE: 10/10/2019

FCC ID: BCG-A2083 IC: 579C-A2083
AC LINE DATA
Range 1: Line-L1 .15 - 30MHz
Marker Frequenc Meter Det LISN L1 LC Limiter Corrected CFR 47 QP CFR 47 Av(CISPR
y Reading Cables (dB) Reading Part 15 Margin Part 15 )Margin
(MHz) (dBuV) C1&C3 dBuvV Class B (dB) Class B (dB)
QP Avg
1 19725 40.15 Qp 0 0 10.1 50.25 63.73 -13.48 - -
2 .186 24.91 Ca 0 0 10.1 35.01 - - 54.21 -19.2
3 24225 31.64 Qp 0 0 10.1 41.74 62.02 -20.28 - -
4 .24675 16.96 Ca 0 0 10.1 27.06 - - 51.87 -24.81
5 .30525 27.73 Qp 0 0 10.1 37.83 60.1 -22.27 - -
6 .3075 13.77 Ca 0 0 10.1 23.87 - - 50.04 -26.17
7 .39525 25.13 Qp 0 0 10.1 35.23 57.95 -22.72 - -
8 .39075 12.35 Ca 0 0 10.1 22.45 - - 48.05 -25.6
9 46275 20.7 Qp 0 0 10.1 30.8 56.64 -25.84 - -
10 .456 7.61 Ca 0 0 10.1 17.71 - - 46.77 -29.06
11 .4965 22.63 Qp 0 0 10.1 32.73 56.06 -23.33 - -
12 51 9.66 Ca 0 0 10.1 19.76 - - 46 -26.24
13 .618 21.53 Qp 0 0 10.1 31.63 56 -24.37 - -
14 .61575 7.37 Ca 0 0 10.1 17.47 - - 46 -28.53
15 744 19.89 Qp 0 0 10.1 29.99 56 -26.01 - -
16 7575 6.85 Ca 0 0 10.1 16.95 - - 46 -29.05
17 .85875 19.64 Qp 0 0 10.1 29.74 56 -26.26 - -
18 .8565 8.4 Ca 0 0 10.1 185 - - 46 -27.5
19 1.1175 22.03 Qp 0 1 10.1 32.23 56 -23.77 - -
20 1.113 8.82 Ca 0 1 10.1 19.02 - - 46 -26.98
21 3.67913 27.22 Qp 0 1 10.1 37.42 56 -18.58 - -
22 3.66675 16.97 Ca 0 1 10.1 27.17 - - 46 -18.83
23 13.56 28.36 Qp 1 2 10.2 38.86 60 -21.14 - -
24 13.56 19.8 Ca 1 2 10.2 30.3 - - 50 -19.7
Range 2: Line-L2 .15 - 30MHz
Marker Frequenc Meter Det LISN L2 LC Limiter Corrected CFR 47 QP CFR 47 Av(CISPR
y Reading Cables (dB) Reading Part 15 Margin Part 15 )Margin
(MHz) (dBuv) C2&C3 dBuv Class B (dB) Class B (dB)
QP Avg
25 .186 39.46 Qp 0 0 10.1 49.56 64.21 -14.65 - -
26 .186 24.77 Ca 0 0 10.1 34.87 - - 54.21 -19.34
27 24225 32.09 Qp 0 0 10.1 42.19 62.02 -19.83 - -
28 .24675 17.08 Ca 0 0 10.1 27.18 - - 51.87 -24.69
29 .30525 28.23 Qp 0 0 10.1 38.33 60.1 -21.77 - -
30 .3075 14.58 Ca 0 0 10.1 24.68 - - 50.04 -25.36
31 .39525 23.77 Qp 0 0 10.1 33.87 57.95 -24.08 - -
32 .39075 10.39 Ca 0 0 10.1 20.49 - - 48.05 -27.56
33 45825 22.75 Qp 0 0 10.1 32.85 56.72 -23.87 - -
34 .456 10.52 Ca 0 0 10.1 20.62 - - 46.77 -26.15
35 4965 22.03 Qp 0 0 10.1 32.13 56.06 -23.93 - -
36 49425 8.47 Ca 0 0 10.1 18.57 - - 46.1 -27.53
37 .62025 21.76 Qp 0 0 10.1 31.86 56 -24.14 - -
38 .61575 8.14 Ca 0 0 10.1 18.24 - - 46 -27.76
39 74625 21.26 Qp 0 0 10.1 31.36 56 -24.64 - -
40 .75525 8.21 Ca 0 0 10.1 18.31 - - 46 -27.69
41 .85875 21.77 Qp 0 0 10.1 31.87 56 -24.13 - -
42 .8565 10.79 Ca 0 0 10.1 20.89 - - 46 -25.11
43 1.1175 23.07 Qp 0 1 10.1 33.27 56 -22.73 - -
44 1.11075 11.22 Ca 0 1 10.1 21.42 - - 46 -24.58
45 3.69375 29.02 Qp 0 1 10.1 39.22 56 -16.78 - -
46 3.69375 18.77 Ca 0 1 10.1 28.97 - - 46 -17.03
47 13.56 29.02 Qp 1 2 10.2 39.52 60 -20.48 - -
48 13.56 20.04 Ca 1 2 10.2 30.54 - - 50 -19.46

Qp - Quasi-Peak detector
Ca - CISPR average detection

*Indicates UL RFID signal. Not from device
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REPORT NO: 12681939-E5V3 (Right) DATE: 10/10/2019
FCC ID: BCG-A2083 IC: 579C-A2083

10.1.2. AC Power Line Norm

LINE 1 RESULTS
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REPORT NO: 12681939-E5V3 (Right)

FCC ID: BCG-A2083

DATE: 10/10/2019
IC: 579C-A2083

Range 1: Line-L1 .15 - 30MHz

AC LINE DATA

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 .16013 34.66 Qp 1 0 10.1 44.86 65.46 -20.6 - -
2 16125 19.06 Ca 1 0 10.1 29.26 - - 55.4 -26.14
3 .24 2531 Qp 0 0 10.1 35.41 62.1 -26.69 - -
4 24225 11.32 Ca 0 0 10.1 21.42 - - 52.02 -30.6
5 .3255 23.93 Qp 0 0 10.1 34.03 59.57 -25.54 - -
6 .32325 8.6 Ca 0 0 10.1 18.7 - - 49.62 -30.92
7 .39975 23.88 Qp 0 0 10.1 33.98 57.86 -23.88 - -
8 140425 8.31 Ca 0 0 10.1 18.41 - - 47.77 -29.36
9 .48075 20.8 Qp 0 0 10.1 30.9 56.33 -25.43 - -
10 .48075 9.08 Ca 0 0 10.1 19.18 - - 46.33 -27.15
11 .5595 19.54 Qp 0 0 10.1 29.64 56 -26.36 - -
12 .5595 8.85 Ca 0 0 10.1 18.95 - - 46 -27.05
13 .65175 21.56 Qp 0 0 10.1 31.66 56 -24.34 - -
14 64275 5.76 Ca 0 0 10.1 15.86 - - 46 -30.14
15 71925 21.76 Qp 0 0 10.1 31.86 56 -24.14 - -
16 7215 14.28 Ca 0 0 10.1 24.38 - - 46 -21.62
17 .80025 21.62 Qp 0 0 10.1 31.72 56 -24.28 - -
18 .798 8.59 Ca 0 0 10.1 18.69 - - 46 -27.31
19 .879 18.77 Qp 0 0 10.1 28.87 56 -27.13 - -
20 .879 4.25 Ca 0 0 10.1 14.35 - - 46 -31.65
21 978 16.46 Qp 0 1 10.1 26.66 56 -29.34 - -
22 .969 4.53 Ca 0 1 10.1 14.73 - - 46 -31.27
23 1.14 16.31 Qp 0 1 10.1 26.51 56 -29.49 - -
24 1.12875 8.85 Ca 0 1 10.1 19.05 - - 46 -26.95
*25 13.56 25.94 Qp 1 .2 10.2 36.44 60 -23.56 - -
*26 13.56 18.95 Ca 1 .2 10.2 29.45 - - 50 -20.55
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 .16125 32.7 Qp 1 0 10.1 42.9 65.4 -22.5 - -
28 .16125 18.51 Ca 1 0 10.1 28.71 - - 55.4 -26.69
29 .24 24.05 Qp 0 0 10.1 34.15 62.1 -27.95 - -
30 .24225 13.57 Ca 0 0 10.1 23.67 - - 52.02 -28.35
31 .3255 22.01 Qp 0 0 10.1 32.11 59.57 -27.46 - -
32 .32325 10.42 Ca 0 0 10.1 20.52 - - 49.62 -29.1
33 .39975 235 Qp 0 0 10.1 33.6 57.86 -24.26 - -
34 .402 10.13 Ca 0 0 10.1 20.23 - - 47.81 -27.58
35 .4785 23.24 Qp 0 0 10.1 33.34 56.37 -23.03 - -
36 .48075 11.55 Ca 0 0 10.1 21.65 - - 46.33 -24.68
37 .5595 20.37 Qp 0 0 10.1 30.47 56 -25.53 - -
38 .5595 11.82 Ca 0 0 10.1 21.92 - - 46 -24.08
39 .6495 18.16 Qp 0 0 10.1 28.26 56 -27.74 - -
40 .6495 7.8 Ca 0 0 10.1 17.9 - - 46 -28.1
41 71925 27.68 Qp 0 0 10.1 37.78 56 -18.22 - -
42 71925 16.86 Ca 0 0 10.1 26.96 - - 46 -19.04
43 .798 17.82 Qp 0 0 10.1 27.92 56 -28.08 - -
44 .798 11.12 Ca 0 0 10.1 21.22 - - 46 -24.78
45 .879 15.53 Qp 0 0 10.1 25.63 56 -30.37 - -
46 .879 6.88 Ca 0 0 10.1 16.98 - - 46 -29.02
47 .97575 14.62 Qp 0 1 10.1 24.82 56 -31.18 - -
*48 13.56 26.84 Qp 1 .2 10.2 37.34 60 -22.66 - -
*49 13.56 18.07 Ca 1 .2 10.2 28.57 - - 50 -21.43

Qp - Quasi-Peak detector

Ca - CISPR average detection

*Indicates UL RFID signal. Not from device.
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REPORT NO: 12681939-E5V3 (Right) DATE: 10/10/2019
FCC ID: BCG-A2083 IC: 579C-A2083

11. SETUP PHOTOS

Please refer to 12681939-EP1V1 for setup photos

END OF TEST REPORT
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