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REPORT NO: 13280103-E3V2 DATE: 3/31/2020
FCC ID: BCGA2454 IC: 579C-A2454

1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: Totally Wireless High-Performance Earphones
MODEL.: A2454
SERIAL NUMBER: CC2C9062PNCC (Conducted) CC2C902APNCC (Radiated)
DATE TESTED: MARCH 12 — 25, 2020
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 Complies

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

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

This document may not be altered or revised in any way unless done so by UL Verification
Services Inc. and all revisions are duly noted in the revisions section. Any alteration of this
document not carried out by UL Verification Services Inc. will constitute fraud and shall nullify
the document. This report must not be used by the client to claim product certification,
approval, or endorsement by NVLAP, NIST, any agency of the Federal Government, or any
agency of the U.S. government.

Approved & Released For

UL Verification Services Inc. By: Prepared By:
%’:. = 1 (
T 1 )
¢ /‘ Jung C‘Q 1
Chin Pang Jingang Li
Senior Engineer Test Engineer
Consumer Technology Division Consumer Technology Division
UL Verification Services Inc. UL Verification Services Inc.
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REPORT NO: 13280103-E3V2
FCC ID: BCGA2454

DATE: 3/31/2020

IC: 579C-A2454

2. TEST RESULTS SUMMARY

FCC Clause | ISED Clause Requirement Result Comment
Reporting Per ANSI C63.10,
See Comment Duty Cycle purposes only Section 11.6.
RSS-GEN 6.7 0 Reporting ANSI C63.10 Sections

See Comment 20dB BW/99% OBW purposes only 6.9.2 and 6.9.3
15.247 (a)(1) RSS-247 (5.1) (b) |Hopping Frequency Separation None.
15.247 (a)(1)(jii) |RSS-247 (5.1) (d) |Number of Hopping Channels None.
15.247 (a)(1)(jii) |RSS-247 (5.1) (d) |Average Time of Occupancy None.
15.247 (b)(1) RSS-247 (5.4) (b) | Output Power None.

See Comment

Average Power

Reporting
purposes only

Per ANSI C63.10,
Section 11.9.2.3.2.

15.247 (d) RSS-247 (5.5) Conducted Spurious Emissions None.
15.209, 15.205 SR%'GEN 8.9, Radiated Emissions None.
15.207 RSS-Gen 8.8 AC Mains Conducted Emissions None.
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REPORT NO: 13280103-E3V2 DATE: 3/31/2020
FCC ID: BCGA2454 IC: 579C-A2454

3. 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 D01, RSS-GEN Issue 5, and RSS-247 Issue 2.

4. 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 (1C:2324B-1) O Chamber D (IC:22541-1) O Chamber | (IC: 2324A-5)
X Chamber B (IC:2324B-2) O Chamber E (IC:22541-2) O Chamber J (IC: 2324A-6)
O Chamber C (IC:2324B-3) 0O Chamber F (IC: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) O Chamber M (IC: 2324A-2)

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:
2324A.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0
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REPORT NO: 13280103-E3V2 DATE: 3/31/2020
FCC ID: BCGA2454 IC: 579C-A2454

5. DECISION RULES AND MEASUREMENT UNCERTAINTY
5.1. METROLOGICAL TRACEABILITY

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.

5.2. DECISION RULES
The Decision Rule is based on Simple Acceptance in accordance with ISO Guide 98-4:2012
Clause 8.2. (Measurement uncertainty is not taken into account when stating conformity with a
specified requirement.)

5.3. MEASUREMENT UNCERTAINTY

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

PARAMETER ULab
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.39dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.07dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.52dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 4.88 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.24 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4,37 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.17 dB

Uncertainty figures are valid to a confidence level of 95%.

5.4. SAMPLE CALCULATION

RADIATED EMISSIONS

Where relevant, the following sample calculation is provided:

Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) + Cable
Loss (dB) — Preamp Gain (dB)

36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

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

36.5dBuV + 0dB +10.1 dB+ 0 dB = 46.6 dBuV
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REPORT NO: 13280103-E3V2

FCC ID: BCGA2454

DATE: 3/31/2020
IC: 579C-A2454

6. EQUIPMENT UNDER TEST

6.1.

EUT DESCRIPTION

The EUT, model A2454 is a totally wireless high performance earphones. It has an integral
battery, microphone and antenna. It can charge via bottom contacts with charging case.

6.2.

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 12.66 18.45
2402 - 2480 Enhanced DQPSK 12.00 15.85
2402 - 2480 Enhanced 8PSK 12.54 17.95

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 9.7.

6.3.

DESCRIPTION OF AVAILABLE ANTENNAS

Frequency Band
(GHz)

Antenna Gain (dBi)

2.4

-4.90

6.4.

SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was 1A610.
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REPORT NO: 13280103-E3V2 DATE: 3/31/2020
FCC ID: BCGA2454 IC: 579C-A2454

6.5. 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.

The fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z with and
without charging case and AC/DC adapter, and it was determined that Z (portrait) orientation
was the worst-case orientation with EUT only on below and above 1GHz configuration;
therefore, all final radiated testing was performed with the EUT only in Z (portrait) orientation.
AC line conducted emission was investigated on the following configuration: EUT with charging
case and AC/DC adapter and EUT with charging case and Laptop. Below 30 MHz was tested
with charging case and AC/DC adapter as the worst case.

There were no emissions found below 30MHz within 20dB of the limit.

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

GFSK mode: DH5
8PSK mode: 3-DH5
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REPORT NO: 13280103-E3V2 DATE: 3/31/2020
FCC ID: BCGA2454 IC: 579C-A2454

6.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop Apple Macbook Pro C02P41RZG086 FCC DoC
Laptop AC/DC adapter | Liteon Technology PA-1450-BA1l B123 NA
AC/DC Adapter Apple A1385 D292365CDYADHLHC3 NA
Charger Case Apple A2078 CC2C904GPNJH
10dB Fixed Attenuator Pasternack PE7087-10 Label ID: 178584 N/A

I/O CABLES (CONDUCTED TEST)

1 AC 1 AC Un-shielded 2 N/A

2 UsB 1 Lightning Shielded 1 N/A

3 Antenna 1 SMA Un-Shielded 0.3 To spectrum Analyzer /
Power Meter

I/O CABLES (RADIATED ABOVE 1 GHZ)

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

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

3

[

10dB
Attenuator

Spectrum

Analyzer Charger
Case

AC/DC Adapter

AC Source
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FCC ID: BCGA2454 IC: 579C-A2454

SETUP DIAGRAM FOR CONDUCTED TESTS: POWER METER CONFIGURATION

3

o
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Attenuator
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Case

AC/DC Adapter
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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

Antenna/Amp

Radiated Test

. Spectrum Analyzer

AC Source
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TEST SETUP- AC LINE CONDUCTED: CHARGER CONFIGURATION

i
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|
|
|
|
AC/DC Adapter |
|
|
| .
|

AC Source/ LISN | Conducted Test
|
|
|
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TEST SETUP- AC LINE CONDUCTED: LAPTOP CONFIGURATION
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I
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FCC ID: BCGA2454

DATE: 3/31/2020
IC: 579C-A2454

7. TEST AND MEASUREMENT EQUIPMENT

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

report:
TEST EQUIPMENT LIST
Description Manufacturer Model ID Num Cal Due | Last Cal
Amplifier, 10KHz to 1GHz, 32dB Sonoma 310N T477 06/06/2020 | 06/06/2019
Antenna, Broadband Hybrid, .
30MHz to 2000MHz Sunol Sciences Corp. JB3 T408 08/23/2020 | 08/23/2019
Antenna, Double Ridge Guide
Horn Antenna 700MHz to 18GHz A.H. SYSTEMS, INC. SAS-571 T962 01/26/2021 | 01/26/2020
Spectrum Analyzer, PXA, 3Hz to Agilent (Keyglght) N9030A T906 01/23/2021 | 01/23/2020
44GHz Technologies
Antenna Horn, 18 to 26GHz ARA MWH-1826 T447 06/16/2020 | 06/16/2019
Pre-Amp 18-26GHz Agilent Technology 8449B T404 03/23/2021 | 03/23/2020
Spectrum Analyzer, PXA, 3Hz to Agilent (Keyglght) N9030A T342 01/23/2021 | 01/23/2020
44GHz Technologies
Antenna, Acg(')"l\j F';;’Op 9KHz to ETS-Lindgren 6502 T1683 | 06/06/2020 | 06/06/2019
Antenna, Horn 1-18GHz ETS Lindgren 3117 T136 06/14/2020 | 06/14/2019
i . AMF-4D-
Amplifier, 1 to 8GHz, 35dB Miteq Inc. 01000800-30-29P T1156 05/11/2020 | 06/11/2019
Power Met;:;:;:”es single Keysight N1911A PRE0177682 | 01/21/2021 | 01/21/2020
Power Sensor Keysight N1921A T1226 02/13/2021 | 02/13/2020
Antenna, Acg(')"l\j F';;Op 9KHz to ETS-Lindgren 6502 T1683 | 06/06/2020 | 06/06/2019
Spectrum Analyzer, PXA, 3Hz to Keysight N9030A T1454 | 01/23/2021 | 01/23/2020
44GHz Technologies Inc
Spectrum Analyzer, PXA, 3Hz to Keysight
44GHz Technologies Inc N9030A T339 01/22/2021 | 01/22/2020
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 10/27/2020 | 10/27/2019
Emissions
LISN for Conducted Emissions . 50/250-25-2-
CISPR-16 Fischer 01 T1310 01/23/2021 01/23/2020

UL AUTOMATION SOFTWARE

Radiated Software UL UL EMC Ver 9.5, Mar 6, 2020
Conducted Software UL UL EMC 2020.2.26
AC Line Conducted Software UL UL EMC Ver 9.5, February 21, 2020
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REPORT NO: 13280103-E3V2 DATE: 3/31/2020
FCC ID: BCGA2454 IC: 579C-A2454

8. 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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REPORT NO: 13280103-E3V2 DATE: 3/31/2020
FCC ID: BCGA2454 IC: 579C-A2454

9. ANTENNA PORT TEST RESULTS

9.1. 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

Duty cycle correction factor(dB) = 20log(duty cycle)
Duty cycle=on time/100 milliseconds
On time = dwell time * hopping number in 100ms

s P20 onducted
U 2 e = L TS N ] AIGNAITD  pns2a o]
enter Freq 2.441000000 GHz | Trig Delay400.0 s #Avg Type: RMS Frequency ] Avg Type: LogPur Frequency
PHO: Wida —»— Trig: Video FHD: Wide == Trig: Free Run
[FGaimlow  AASen: 40 45 IFGain:Low  Hétten: 30 dB
Auto Tune| Auto Tune
0sidlv__Ref 30,00 dBm {9gBiiv_Ref 20.00 dBm
Center Freq| Center Freq
2441000000 GHz| 2.440000000 GHz
0 Start Freq| Start Freq
2.441000000 GHz| | 2.440000000 GHz
StopFreq| | Stop Freq
2.441000000 GHz| 2440000000 GHz
CF Step B CF Step
1.000000 MHz| N 1.000000 MHz
lAuto Man auta. Man|
Freq Offset| . | Freq Offset
0 H| OHz
Center 2.441000000 GHz Span 0 Hz Center 2.440000000 GHz Span0Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 4.000 ms (1001 pts) Res BW 1.0 MHz #VBW 3.0 MHz Sweep 100.0 ms (1001 pts)
[ .- tgrarus

Note: Duty Cycle = on time/100 milliseconds = 2*2.86 / 100 = 5.72%
Duty cycle correction factor = 20*log (Duty cycle) =-24.85 dB
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REPORT NO: 13280103-E3V2 DATE: 3/31/2020

FCC ID: BCGA2454 IC: 579C-A2454
9.2. 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 23x RBW. The sweep time is coupled.

RESULTS
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REPORT NO: 13280103-E3V2
FCC ID: BCGA2454

DATE: 3/31/2020
IC: 579C-A2454

9.2.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Frequency
(MHz)

20dB Bandwidth
(MHz)

99% Bandwidth
(MHz)

2402

0.928

0.890

2441

0.915

0.899

2480

0.915

0.898

Agilent Spectrum Analyzer - AP2020.7,26, 44366, Agilent Spectrum Analyzer - APZ070.7,76,44366,
T i : FEeT (07150 40 12, 2020 U [ o 07251 20 12, 2000
enter Freq 2.402000000 GHz | Center Freq: 2.402000000 GHz Radlo Std: None Frequency enter Freq 2.441000000 GHz | Cemer Freq: 2441000000 GHz Radlo Std: None Frequency
e g Avg|Held: 11 s Trig: Free Run AvglHeld: W1
FGainLow  RAtten: 30 dB Radio Davice: BTS AGainlow  #Amen: 30 d5 Radio Device: BTS
Ref Offset 11 dB Ref Offset 11 dB.
0 dBidl Ref 20.00 dBm 0 dBldiv Ref 20.00 dBm
Log Log
Center Freq| Center Freq
2.402000000 GHz| 2441000000 GHz
|
I i
Center 2402 GHz Span 2 MHz| CF st Center 2441 GHz Span 2 MHz CF st
iRes BW 30 kHz #VBW 91 kHz #Sweep 100 ms) 200000 nii] #Res BW 30 kHz #VBW 91kHz #Sweep 100 ms, 200000 K
|Auto Man)| |Auto Man|
Occupied Bandwidth Total Power 12.5 dBm — Occupied Bandwidth Total Power 12.5dBm —
890.20 kHz p—— 898.64 kHz p——
Transmit Freq Error =4.797 kHz OBW Power 98.00 % 0Hz Transmit Freq Error 5.121 kHz OBW Power 99.00 % OHz
x dB Bandwidth 927.8 kHz x dB -20.00 dB x dB Bandwidth 914.6 kHz x dB -20.00 dB
wsa Tyemns sc. Tgerams

Agilent Spectriam Analyzer - APZ070,
L

. 0722745 20 e 12, 020

enter Freq 2.480000000 GHz [ Center Freq: 2.450000000 GHz Radle Std: None Frequency

g ig: AvglHeld: W1
AFGainlow  BAtten:30 4B Radio Davica: BTS
Ref Offset 11 dB

0 dBidiv Ref 20.00 dBm

Log
Center Freq|

2480000000 GHz|

Center 248 GHz
#Res BW 30 kHz

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth

Span 2 MHz|
#VBW 01 kHz #Sweep 100 ms, eep
Total Power 12.4 dBm — Ve
897.74 kHz FreqOffset
5.366kHz  OBW Power 99.00 % 0 Hz
914.6 kHz x dB 20,00 dB
[

HIGH CHANNEL
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REPORT NO: 13280103-E3V2 DATE: 3/31/2020
FCC ID: BCGA2454 IC: 579C-A2454

9.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.301 1.220

Mid 2441

1.299

1.215

2480

High

1.319

1.194

Agilert Spectrum Analyzer - AP2020.2.76, 44366, Agilent Spectrum Anslyzer - AP2070.2.26,4436
Center Freq: 2402000000 GHz q enter Freq 2.441000000 GHz | Center Freq: 2441000000 GHz Radlo Std: Frequency
ig: AvglHold: 11 == Trig:Fras Run AvglHold: 111
#IF Gain:Low #Atten: 30 dB #IFGaln:Low #Asten: 30 dB Radio Device: BTS
Ref Offset 11 dB Ref Offset 11 dB.
10 cBidy Ref 20.00 dBm 10 dBa Ref 20.00 dBm
og g
Center Freq| T Center Freq|
2.402000000 GHz| 1 2441000000 GHz|
|
Center 2,402 GHz Span 5 MHz| CF Step Center 2.441 GHz ‘Span 5 MHz CF Step
##Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms, 600,000 kHz) #Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms 500,000 kHz
|Auto Man)| |Auto Man|
Occupied Bandwidth Total Power 9.42 dBm — Occupied Bandwidth Total Power 9.44 dBm —
1.2199 MHz Freqoment 1.2153 MHz F——
Transmit Freq Error 7.547 kHz OBW Power 98.00 % 0Hz Transmit Freq Error 9.326 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.301 MHz x dB -20.00 dB x dB Bandwidth 1.299 MHz x dB -20.00 dB
Gysmans, [
Agilont Spectrum Analyzor - AP2070,2.26,44366,
L i o 2,
enter Freq 2.480000000 GHz | Center Freq: 2460000000 GHz one Frequency
e g AvglHeld: W1
AFGainlow  BAtten:30 4B Radlo Davica: BTS
Ref Offset 11 dB.
0 dBdiv Ref 20.00 dBm
Log
Center Freq|
2480000000 GHz|
¥
Center 248 GHz Span 5 MHz| CF Step,
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 500,000 kH
|Auto Man|
Occupied Bandwidth Total Power 9.45 dBm —
1.1941 MHz Freqoren
Transmit Freq Error 15.180 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.319 MHz x dB -20.00 dB
sc [
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REPORT NO: 13280103-E3V2 DATE: 3/31/2020

FCC ID: BCGA2454 IC: 579C-A2454
9.3. 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 VBW >= 3x RBW. The sweep time is coupled.

RESULTS
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REPORT NO: 13280103-E3V2
FCC ID: BCGA2454

DATE: 3/31/2020
IC: 579C-A2454

9.3.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Agilent Spectrum Analyzer - AP2020.2.26,44366,
L RF 50 & DC SEMNSE:INT

ALIGMN AUTO

05:03:06 AM Mar 12, 2020

0.0

Center Freq 2.441500000 GH=z #Avg Type: RMS TRACE Frequency
PNO: Wide L, Trig: Free Run Avg|Hold:>100/100 TYPE
IFGain:Low #Atten: 40 dB DET
Ref Offset 11 dB AMKr1 1.000 MHz Auto Tune
1L%gB.fdiv Ref 30.00 dBm -0.002 dB;
Center Freq
200 2.441500000 GHz|
o
A

0.00

-1oo

-20.0

-30.0

-40.0

StartFreq
2.439000000 GHz

Stop Freq
2.444000000 GHz

-50.0

-60.0

Center 2.441500 GHz

Res BW 300 kHz #VBW 910 kHz

Span 5.000 MHz
Sweep 2.533 ms (1001 pts)

IMSG

[& STATUS

HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO: 13280103-E3V2
FCC ID: BCGA2454

DATE: 3/31/2020
IC: 579C-A2454

9.3.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Agilent Spectrum Analyzer - AP2020.2.26,44366,

L RF S0 2 DC SEMNSEINT ALIGN AUTO 08:38:37 &AM Mar 12, 2020
| #Avy Type: RMS TRACEF R Frequency
T TH —— Trig: Free Run AvglHold:>100/100 TYPE | I bdtfohale'eh
Femiloe > gatten: 40 B i
Ref Offset 11 dB AMKr1 1.000 MHzl Auto Tune
1L%gB.fdiv Ref 30.00 dBm 0.020 dB
Center Freq
200 2.441500000 GHz
X ¢
10.0 m
StartFreq
0.on 2.439000000 GHz
o Stop Freq
2.444000000 GHz
200
-30.0 CF Step
' 500.000 kHz
| Auto Man
40,0 —
-50.0 Freq Offset
0 Hz
-B0.0
Center 2.441500 GHz Span 5.000 MHz
|#Res BW 300 kHz #F/BW 910 kHz Sweep 2.533 ms (1001 pts)

IMSG

[@ STATUS

HOPPING FREQUENCY SEPARATION PLOT

Page 26 of 77

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: 13280103-E3V2 DATE: 3/31/2020

FCC ID: BCGA2454 IC: 579C-A2454
9.4. NUMBER OF HOPPING CHANNELS
LIMITS

FCC §15.247 () (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: 13280103-E3V2
FCC ID: BCGA2454

DATE: 3/31/2020
IC: 579C-A2454

9.4.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Agilent Spectrum Analyzer - AP2020.2.26,44366,

S50 8 DC SEMSE:IMT ALIGM AUTO

08:01:19 AM Mar 12, 2020

L RF
[Center Freq 2.440000000 GHz Avg Type: Log-Pwr TRACE EEER) Frequency
PNO: Fast (5 Trig: Free Run Avg|Hold:»100/100 TWPE | bt oh's
IFGain:Low Atten: 30 dB DET|P MR R
Auto Tune
Ref Offset 11 dB
10 dBidiv -~ Ref 30.00 dBm
Log
Center Freq
200 2440000000 GHz
10.0
StartFreq
0.00 2.390000000 GHz
-6.73 dBry
-10.0
Stop Freq I
2490000000 GHz
200
-30.0 CF Step
10.000000 MHz
Auto Man
-A0.0 bt il e
-50.0 Freq Offset
0O Hz
50,0

Start 2.39000 GHz

Res BW 1.0 MHz #VBW 1.0 MHz

Stop 2.49000 GHz

Sweep 1.000 ms (1001 pts)

Eb STATUS

IMSG

100MHz SPAN

Agilent Spectrum Analyzer - AP2020.2.26,44366,

504 DC SEMNSE:INT ALIGMN AUTO

07:509:05 AM Mar 12, 2020

L RF
[Center Freq 2.415000000 GH=z #8vg Type: RMS TRACE =506 Frequency
PNO: Wide (50 Trig: Free Run Avg|Held:>100/100 TYPE|M
IFGain:Low Atten: 30 dB pET|F [
Auto Tune
Ref Offset 11 dB
10 deidiv.~ Ref 30.00 dBm
Log
Center Freq
200 2.415000000 GHz
10.0
StartFreq
0.00 2.400000000 GHz
e Stop Freq
2.430000000 GHz
-20.0
-30.0 CF Step
3.000000 MHz
Auto Man
-40.0
500 Freq Offset
0 Hz
50,0

Start 2.40000 GHz
Res BW 300 kHz

#VBW 300 kHz

Stop 2.43000 GHz
Sweep 1.000 ms (1001 pts)

IMSG

[I% STATUS

30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: 13280103-E3V2
FCC ID: BCGA2454

DATE: 3/31/2020
IC: 579C-A2454

Agilent Spectrum Analyzer - AP2020.2.26,44366,

R S50 8 DC

SEMSE:IMT

ALIGM AUTO 07:59:46 AM Mar 12, 2020

L F
[Center Freq 2.445000000 GHz #Avg Type: RMS TRACE[T - 545 6 Frequency
PHO: Wids 5o Trig:Free Run Avgl|Hold:> 100100 TYPE|M
IFGain:Low Atten: 30 dB DET|P MR R
Auto Tune
Ref Offset 11 dB
10 dBidiv -~ Ref 30.00 dBm
Log
Center Freq
200 2.445000000 GHz
10.0
StartFreq
0.00 2.430000000 GHz
-10.0
Stop Freq
2.460000000 GHz
-20.0
-30.0 CF Step
3.000000 MHz
Auto Man
-40.0
=00 Freq Offset
0O Hz
50,0

Start 2.43000 GHz
Res BW 300 kHz

#VBW 300 kHz

Stop 2.46000 GHz
Sweep 1.000 ms (1001 pts)

IMSG

Eb STATUS

30MHz SPAN, SEGMENT 2 OF 3

Agilent Spectrum Analyzer - AP2020.2.26,44366,

R 504 DC

SEMNSE:INT

ALIGMN AUTO 08:00:28 AM Mar 12, 2020

L F
[Center Freq 2.475000000 GHz | #8vg Type: RMS TRACE =506 Frequency
PNO: Wide (50 Trig: Free Run Avg|Held:>100/100 TYPE|M
IFGain:Low Atten: 30 dB pET|F [
Auto Tune
Ref Offset 11 dB
10 deidiv.~ Ref 30.00 dBm
Log
Center Freq
200 2.475000000 GHz
10.0
StartFreq
0.00 2.460000000 GHz
e Stop Freq
2.490000000 GHz
-20.0
-30.0 CF Step
3.000000 MHz
Auto Man
-40.0
500 Freq Offset
0 Hz
50,0

Start 2.46000 GHz
Res BW 300 kHz

#VBW 300 kHz

Stop 2.49000 GHz

Sweep 1.000 ms (1001 pts)

IMSG

[I% STATUS

30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: 13280103-E3V2 DATE: 3/31/2020
FCC ID: BCGA2454 IC: 579C-A2454

9.4.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Agilent Spectrum Analyzer - AP2020.2.26,44366,

L RF S50 8 DC SEMSE:IMT ALIGM AUTO 08:209:23 AM Mar 12, 2020 F
[Center Freq 2.440000000 GHz | . Avg Type: Log-Pwr TRACE EEER) requency
PNO: Fast (5 Trig: Free Run Avg|Hold:»100/100 TYPE|M
IFGain:Low Atten: 30 dB DET|F [ R
Auto Tune
Ref Offset 11 dB
10 dBidiv -~ Ref 30.00 dBm
Log
Center Freq
200 2.440000000 GHz
10.0
StartFreq
oo 2.390000000 GHz
-6.31 by
o Stop Freql
2.490000000 GHz
200
=00 CF Step
10.000000 MHz
Auto Man
-an0 by
0o Freq Offset
0O Hz
50,0
Start 2.39000 GHz Stop 2.49000 GHz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)
IMSG EbSTATUS

100MHz SPAN

Agilent Spectrum Analyzer - AP2020.2.26,44366,

L RF 504 DC SEMNSE:INT ALIGMN AUTO 08:15:56 AM Mar 12, 2020
[Center Freq 2.415000000 GHz ] #Avg Type: RMS TRACEF EREL Frequency
PNO: Wide —»— Trig: Free Run Avg|Hoeld: 100/100 TVPE (M
IFGain:Low Atten: 30 dB pET|F [
Auto Tune
Ref Offset 11 dB
10 dBidiv. Ref 30.00 dBm
Log
Center Freq
200 2.415000000 GHz
10.0
StartFreq
oo 2.400000000 GHz
o Stop Freq
2.430000000 GHz
-20.0
Ena CF Step
3.000000 MHz
Auto Man
-40.0
. Freq Offset
0 Hz
50,0
Start 2.40000 GHz Stop 2.43000 GHz
Res BW 300 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG %STATUS
30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: 13280103-E3V2
FCC ID: BCGA2454

DATE: 3/31/2020
IC: 579C-A2454

Agilent Spectrum Analyzer - AP2020.2.26,44366,

R S50 8 DC

SEMSE:IMT

ALIGM AUTO 08:19:49 AM Mar 12, 2020

L F
[Center Freq 2.445000000 GHz #Avg Type: RMS TRACE[T - 545 6 Frequency
PHO: Wids 5o Trig:Free Run Avgl|Hold:> 100100 TYPE|M
IFGain:Low Atten: 30 dB DET|P MR R
Auto Tune
Ref Offset 11 dB
10 dBidiv -~ Ref 30.00 dBm
Log
Center Freq
200 2.445000000 GHz
10.0
StartFreq
0.00 2.430000000 GHz
-10.0
Stop Freq
2.460000000 GHz
-20.0
-30.0 CF Step
3.000000 MHz
Auto Man
-40.0
=00 Freq Offset
0O Hz
50,0

Start 2.43000 GHz
Res BW 300 kHz

#VBW 300 kHz

Stop 2.46000 GHz
Sweep 1.000 ms (1001 pts)

IMSG

Eb STATUS

30MHz SPAN, SEGMENT 2 OF 3

Agilent Spectrum Analyzer - AP2020.2.26,44366,

R 504 DC

SEMNSE:INT

ALIGMN AUTO 08:25:53 AM Mar 12, 2020

L F
[Center Freq 2.475000000 GHz | #8vg Type: RMS TRACE =506 Frequency
PNO: Wide (50 Trig: Free Run Avg|Held:>100/100 TYPE|M
IFGain:Low Atten: 30 dB pET|F [
Auto Tune
Ref Offset 11 dB
10 deidiv.~ Ref 30.00 dBm
Log
Center Freq
200 2.475000000 GHz
10.0
StartFreq
0.00 2.460000000 GHz
e Stop Freq
2.490000000 GHz
-20.0
-30.0 CF Step
3.000000 MHz
Auto Man
-40.0
500 Freq Offset
0 Hz
50,0

Start 2.46000 GHz
Res BW 300 kHz

#VBW 300 kHz

Stop 2.49000 GHz

Sweep 1.000 ms (1001 pts)

IMSG

[I% STATUS

30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: 13280103-E3V2 DATE: 3/31/2020

FCC ID: BCGA2454 IC: 579C-A2454
9.5. 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: 13280103-E3V2 DATE: 3/31/2020
FCC ID: BCGA2454 IC: 579C-A2454

9.5.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Number of .
Al Pulses in Average Time Limit Margin
DH Packet | Width of Occupancy g
3.16 (sec) (sec)
(msec) (sec)
seconds
GFSK Normal Mode
DH1 0.367 32 0.1174 0.4 -0.2826
DH3 1.620 15 0.2430 0.4 -0.1570
DH5 2.860 11 0.3146 0.4 -0.0854
Sl NPuurIZte):esrir?f AELETLS Ul Limit Margin
DH Packet | Width of Occupancy g
0.8 (sec) (sec)
(sec) (sec)
seconds
GFSK AFH Mode
DH1 0.367 8 0.02936 0.4 -0.3706
DH3 1.62 3.75 0.06075 0.4 -0.3393
DH5 2.86 2.75 0.07865 0.4 -0.3214
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REPORT NO: 13280103-E3V2
FCC ID: BCGA2454

DATE: 3/31/2020
IC: 579C-A2454

o Spectry 44366, o
2 B AIRATO (01129 7 U 3 2 s A -
enter Freq 2.441000000 GHz Trig Deloy-1000 ps #Avg Type: RMS. quency enter Freq 2.441000000 GHz Trig Delay: ps  #Avg Type: requency
PHO: Wi —»- Trig: Video m PHO: Wide —+— 11ig: Video
IFGaimlow  #Aften: 40 48 o WFGainlow  #Asen: 40 45
AMKr1 367.0 ps Auto Tune| AMKr1 1.620 ms) Auto Tune
10dBraie Ref 30,00 dBm 0.07 dB 0@y Ref 30,00 dBm 0.03 dBy
Log Log
Center Freq| Center Freq
2.441000000 GHz| 2441000000 GHz
a . StartFreq| {0y ’ StartFreq|
h: 2.441000000 GHz| T 2441000000 GHz
Stop Freq| Stop Freq
2.441000000 GHz| 2.441000000 GHz|
F Step| CF Step
1.000000 MHz| 1.000000 MHz|
Man)| Man|
Freq Offset| Freq Offset|
0Hz 0Hz
ICenter 2.441000000 GHz Span 0 Hz Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 2.000 ms (1001 pts)
wsa [ sc. [

PULSE WIDTH - DH1

PULSE WIDTH = DH3

Agilent Spectrum Analyzor - AP;

SN 051156, 24
TRace|

S AR U I3 o ERETTT
Trig Delay-400.0 s #Avg Type: RS Frequency enter Freq 2.441000000 GHz - #hvg Type: RMS Frequency
PHO: Wide —— Trig: Video PH0: Wide — Trig: Free Run
FGaimLuw n: 40 B WFGainlow  #Asen: 40 45
AMKr1 2.860 ms Auto Tune e Offset 11 4B AutoTune
10 dvaiv__Ref 30,00 dBm 0.27d 0 deian Ref 30.00 dBm
Center Freq| CenterFreq|
2.441000000 GHz| 2.441000000 GHz|
{ Il | H Il |
,f> . StartFreq| . | StartFreq|
b 2.441000000 GHz| | | 2.441000000 GHz|
Stop Freq| Stop Freq
2.441000000 GHz| 2.441000000 GHz|
CF Step S L L LI LA LL S L L L N CF Step
1.000000 MHz| 1.000000 MHz|
Man Man
Freq Offset] Freq Offset|
0Hz OHz
ICenter 2.441000000 GHz Span 0 Hz Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 4.000 ms (1001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)
wsa [ sc. [

PULSE WIDTH - DH5

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — DH1

2441000000 GHz|

| Start Freq|
| 2.441000000 GHz|

Stop Freq|
2.441000000 GHz|

v : o e
enter Freq 2.441000000 GHz - Frequency enter Freq 2.441000000 GHz [ Frequency

WO Wida —»= Trig: Free Run BHO: Wike —s= Trig: Free Run

FGalnlow _BAtten: 40 4B WFGainow _ #Aon: 40 dB
Auto Tune| Auto Tune|

Ref Offset 11.dB Ref Offset 11 4B
10.devciv_Ref 30.00 dBm 0 g/ Ref 30.00 dBm

Center Freq| Center Freq

2.441000000 GHz|

StartFreq
2.441000000 GHz|

Stop Freq
2.441000000 GHz|

W o el L LU b UL crsten I8 WU e WV 11 R 1 B AT | T
Man Man|
Freq Offset] Freq Offset|
0 H| 0 Hz|
ICenter 2.441000000 GHz Span 0 Hz Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)
wsa [ o [

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - DH5
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REPORT NO: 13280103-E3V2 DATE: 3/31/2020
FCC ID: BCGA2454 IC: 579C-A2454

9.5.2. 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 0.370 31 0.1147 0.4 -0.2853
3DH3 1.624 15 0.2436 0.4 -0.1564
3DH5 2.864 11 0.31504 0.4 -0.085

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: 13280103-E3V2
FCC ID: BCGA2454

DATE: 3/31/2020
IC: 579C-A2454

2 B AR U 3 2 s A
enter Freq 2.441000000 GHz Trig Deloy-1000 ps #Avg Type: RMS quency enter Freq 2.441000000 GHz Trig Delay: ps  #Avg Type: Frequency
PHO: Wi —»- Trig: Video PHO: Wide —+— 11ig: Video
IFGaimlow  #Aften: 40 48 WFGainlow  #Asen: 40 45
AMKr 370.0 s Auto Tune| AMKr1 1.624 ms) Auto Tune
10dBidlv Ref 30,00 dBm -2.91 dB ode/dy  Ref 30,00 dBm -3.19 dBj
Log Log
Center Freq| Center Freq
2.441000000 GHz| 2441000000 GHz
(‘ ’ StartFreq| C StartFreq|
2.441000000 GHz| L) 2441000000 GHz
Stop Freq| Stop Freq
2.441000000 GHz| 2.441000000 GHz|
Step) CF Step
1.000000 MHz| 1.000000 MHz|
to Man)| o Man|
Freq Offset| Freq Offset|
| aHz 0Hz
ICenter 2.441000000 GHz Span 0 Hz Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 2.000 ms (1001 pts)
wsa [ sc. [

PULSE WIDTH = 3DH1

PULSE WIDTH - 3DH3

Agilent Spectrum Analyzor - AP;

eI

2441000000 GHz|

StartFreq|
2.441000000 GHz|

Stop Freq|
2441000000 GHz|

CF Step . CF Step

1.000000 MHz 1.000000 MHz

[huta Man| to Man|

Freq Offset| Freq Offset|

0 Hz| O Hz|
Center 2.441000000 GHz Span 0 Hz Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)

sc Cpstamss, s gsmamus

=y AR U o AHATC
Trg Delp000 35 v Tpe: NS Froquency enter Freq 2441000000 GHz [ o Tope: RS Froquency
PHO: Wide —— Trig: Video PH0: Wide — Trig: Free Run
FGaimLuw n: 40 B WFGainlow  #Asen: 40 45
AMKr1 2.864 ms Auto Tune e Offset 11 4B AutoTune
10 dvaiv__Ref 30,00 dBm -1.50d 0 deian Ref 30.00 dBm
Center Freq| CenterFreq|
2.441000000 GHz| 2.441000000 GHz|
(‘ . Start Freq| ' ' N StartFreq
h 2441000000 GHz| | | i I | 2.441000000 GHz|
Stop Freq| Stop Freq
2.441000000 GHz| 2.441000000 GHz|
CF Step ol ) m 1% LA W LAPIRELIER ! s ’ '-X CF Step
1.000000 MHz| ) N ot i s A ' 1.000000 MHz|
lauto Man 0 Man
Freq Offset] Freq Offset|
0Hz OHz
ICenter 2.441000000 GHz Span 0 Hz Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 4.000 ms (1001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)
wsa [ sc. [
U T NEEINT ALICH AT 0345110 80 Mt 12, 2020 £ I3 SENSE E
enter Freq 2.441000000 GHz #hvg Type: RMS TRACS 56 requency enter Freq 2.441000000 GHz I requency
PHO: Wide —»— Trig: TR LIRS BHG: Wiia —»— Trig: Frae Run
IFGainLow  #Atten: 40 dB et WFGainlow  #Asen: 40 45
Auto Tune| Auto Tune|
Ref Offset 11 dB Ref Offset 11 dB
10 dBidiv Ref 30.00 dBm 0d8idiv__Ref 30,00 dBm
CenterFreq| Center Freq

2.441000000 GHz|

StartFreq
2.441000000 GHz|

Stop Freq
2.441000000 GHz|

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: 13280103-E3V2 DATE: 3/31/2020

FCC ID: BCGA2454 IC: 579C-A2454
9.6. 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 11 dB (including 10 dB pad and 1.0 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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DATE: 3/31/2020

REPORT NO: 13280103-E3V2
IC: 579C-A2454

FCC ID: BCGA2454
9.6.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Tested By: 44366
Date: 3/13/2020
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 12.66 21 -8.34
Middle 2441 12.44 21 -8.56
High 2480 12.51 21 -8.49

9.6.2. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION

Tested By: 44366
Date: 3/13/2020
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 12.00 21 -9
Middle 2441 11.81 21 -9.19
High 2480 11.90 21 -9.1

9.6.3. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Tested By: 44366
Date: 3/13/2020
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 12.54 21 -8.46
Middle 2441 12.40 21 -8.6
High 2480 12.48 21 -8.52
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REPORT NO: 13280103-E3V2 DATE: 3/31/2020

FCC ID: BCGA2454 IC: 579C-A2454
9.7. 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 11 dB (including 10 dB pad and 1.0 dB cable) was entered
as an offset in the power meter to allow for a gated average reading of power.

RESULTS

Page 39 of 77

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: 13280103-E3V2
FCC ID: BCGA2454

DATE: 3/31/2020
IC: 579C-A2454

9.7.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Tested By: 44366
Date 3/13/2020
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 12.46
Middle 2441 12.23
High 2480 12.29

Tested By: 44366
Date 3/13/2020
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 9.32
Middle 2441 9.17
High 2480 9.24

Tested By: 44366
Date 3/13/2020
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 9.44
Middle 2441 9.22
High 2480 9.28

9.7.2. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION

9.7.3. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION
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REPORT NO: 13280103-E3V2 DATE: 3/31/2020
FCC ID: BCGA2454 IC: 579C-A2454

9.8. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC 8§815.247 (d)
RSS-2475.5
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: 13280103-E3V2
FCC ID: BCGA2454

DATE: 3/31/2020
IC: 579C-A2454

9.8.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

SPURIOUS EMISSIONS, NON-HOPPING

LOW CHANNEL BANDEDGE

Agilont Spectrum Analyzer - A
T 3 X = U W o SENSE I E
2.400000000 GHz requency enter Freq 13.015000000 GHz | #avg Type: RMS requency
PO Wide —»~ Trig:Free Run 3 A PHO: Fas e Trig: Free Run AvglHeld: 1010
1FGain:Luwe n: 40 48 oerlP WFGainlow  #Atten: 40 45 oerlP
+ I - Auto Tune| T - Auto Tune|
et oot 11 48 MKr1 2.402 055 GHZ ot Offeet 11 B WIkrd 25.824 7 GHZ]
1054 Ref 30.00 dBm 12.046 dBm 1042/ Ref 30.00 dBm -32.606 dBm
og og
’ Center Freq| {‘) Center Freq|
2.400000000 GHz| T 13.015000000 GHz|
Start Freq| StartFreq
2392600000 GHz| 30.000000 MHz |
{ Y G Y
W [} " £
Stop Freq| Stop Freq
2.407600000 GHz| 26 000000000 GHz|
Center 2.400000 GHz Span 15.00 MHz| CFStep Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pis] 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3ms (40001 pts) | 2597000000 GHz|
) S N IS 1T NS ) A Ty - (2222 Man | I O 5 S T M ST |22 Man
N t 2402085 GHz 12,046 dBm 1N T 24020 GHz 11,692 dBm
z N t 2400000GHz 40491 dBm 2 N f 48040GHzZ 38793 dBm
3N f 2.396 895 GHz 38633 dBm Freq Offset] 3N T 7208 0 GHz -41.371 dBm Freq Offset|
: OHe -5 N f 268247GHz 32506 dBm o Hz|
3 6
7 7
B8 8
3 9
10 10
1 - 11 8
¢ > € »
wsa s, s [

Agilert Spectriam Analyzer - A 26,44366,

Frequency

Frequency

Bavg Typ
AvalHold: 10H0

L 3 2
enter Freq 2.441000000 GHz .
HO: Wide 5= THig: n

FHO: Fast
IF GainiLow

PHO: Wi
IFGainLow  BAtten: 40 dB

Mkrd 25.520 9 GHz

rig: Fras Run
#sen: 40 4
Auto Tune|

5 = Auto Tune|
Ref Offset 11 d8 Mkr12.441 060 GHz Ref Offset 11 dB 4
ol Ref 30.00 dBm 12.039 dBm 10d5/a__Ref 30.00 dBm -31.864 dBm
e %
Center Freq| (:; Center Freq|
2.441000000 GHz| T 13.015000000 GHz|
StartFreq| StartFreq|
2.433500000 GHz| ’ 30.000000 MHz|
o0
Stop Freq [ Stop Freq|
2.448500000 GHz| 26.000000000 GHz|
CF Step Start 30 MHz Stop 26.00 GHz CF Step
1500000 Wz [#Res BW 100 kHz #VEW 300 kHz Sweep 857.3ms (40001 pts) | 2597000000 Gz
jfuta Man T S A 15 ) e - |24 Man
1 N f 24410 GHz 11599 dBm
2 N T 48820 GHz 38.457 dBm
Freq Offset| 3N f 7.3230 GHz 39510 dBm Freq Offset|
oH — f 255209GHz 31964 dBm oM
5
]
7
8
9
Center 2441000 GHz Span 15.00 MHz 1 "
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) < >
= FrNe— = [ra—

IN-BAND REFERENCE LEVEL

HIGH CHANNEL BANDEDGE

Agilent Spectrum Analyzer - A Agilent Spectrum Analyzer - A
A © U 3 E=rs ALIGALTE
#Avg Type: RMS enter Freq 13.015000000 GHz | #avg Type: RMS Frequency
O Wida —»= Trig:Free Run AvglHold: 1001100 PHO: Fas e Trig: Free Run AvglHeld: 1010
IFGaimluw  BAften: 40 48 WGaintow  #Asen: 40 45 oerlP
- Auto Tune)| T = - Auto Tune|
et oot 11 48 MKr1 2.480 050 GHZ ot Offeet 11 B MKkrd 26.627 3 GHZ]
|9 gridy_ Ref 30.00 dBm 11.920 dBm 19 g5idie_Ref 30.00 dBm -31.317 dBm
’ 1 1 1 Center Freq| 0 Center Freq
2.483500000 GHz| 13.015000000 GHz|
StartFreq| StartFreq|
2476000000 GHz| I\ 30.000000 MHz|
0 f i) '
Stop Freq| Stop Freq
2.491000000 GHz| 26 000000000 GHz|
Center 2.483500 GHz Span 15.00 MHz, CF Step Start 30 MHz Stop 26.00 GHz, CF Step,
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts] 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2557000000 GHz|
{MrAlMoDE TRC] ScL] L vl T O L PURCTIDN WIDTHL FUNCTION VALE R [pute Man | T S 1151 B 5 Y S R to Man)
N t 2480080 GHz 11820 dBm TN T 2.4800 GHz 11,800 dBm
2 N 1 2483090GHz  -39.007 dBm 2 N 49600GHz 403923 dBm
3 N f 2.483 500 GHz 40956 dBm Freq Offset| 3N f 7.440 0 GHz 41.392 dBm Freq Offset|
: 0 Mz fmn N f 256273GHz 31317 dBm oMz
& 8
7 7
B8 8
3 9
10 10
11 v 11 8
¢ > < »
s [ sc. [
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REPORT NO: 13280103-E3V2
FCC ID: BCGA2454

DATE: 3/31/2020
IC: 579C-A2454

Antenna 1 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

L S ALIBIATD  080H o Oz
enter Freq 2.400000000 GHz ] #Avg Type: RMS s Frequency #Avg Type: RMS Frequency
BHO: Wido —s= Trig: Frae Run AvalHold: 1001100 ig: AvglHold: 1001100
IFGaincl ves n ; | AutoT IFGainlow  BAten: 40 dB oerl® Ao
T I - uto Tune, T = = wto Tune|
e Offeet 1B MKkr1 2.404 830 GHz [ WkrT 2.477 005 GHZ
10d5/a__Ref 30.00 dBm 13.087 dBm 10 c3id__Ref 30.00 dBm 12.500 dBm
g og
’ Center Freq| ’ Center Freq|
2.400000000 GHz| 2.483500000 GHz|
StartFreq| StartFreq|
2.392600000 GHz| 2476000000 GHz|
y A #
0} 0 Y
Stop Freq| Stop Freq|
2.407500000 GHz| 2.491000000 GHz|
Center 2400000 GHz Span 15.00 MHz CF Step) Center 2.483500 GHz Span 15.00 MHz] CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1500000 MHz H#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts 1600000 MHz
G T T P O | Man I I ) e [ Man
N R 2.404 830 GHz 13.087 dBm N T 2477005GHz 12500 dBm
2 N T 2400000GHz 40962 dBm 2 N 1 2430860GHz  -37.900 dBm
i N f 2.399 450 GHz 37.999 dBm Freq Offset| 3 N f 2.483 500 GHz -40.000 dBm Freq Offset|
4 0Hz] 4 0 He]
5 5
] 13
7 7
8 g
9 9
10 0
1 v 11
< <
sc [ wsa ferans;

LOW BANDEDGE
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REPORT NO: 13280103-E3V2 DATE: 3/31/2020
FCC ID: BCGA2454 IC: 579C-A2454

9.8.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

SPURIOUS EMISSIONS, NON-HOPPING

Agilent Spectrum Analyzer -

Agilent Spectrum Analyzer - A
L SN 3 @ o 13
) quency enter Freq 13.015000000 GHz BAvg Type: RMS Frequency
PO Wida = Trig: 0: Fost —o= Trig: Fras Run AvglHold: 1010
IFGaiLow #Atten: 40 dB A . IF Gainelow #Aten: 40 4B A .
- r ] uto Tune; = - uto Tune,
r Osst11 4B MKr1 2.402 100 GH3] et Onet 1148 WIKrd 25.554 0 GHz
10 c5id__Ref 30.00 dBm 7.490 dBm 10d5/a__Ref 30.00 dBm -31.296 dBm
og og
Center Freq| Center Freq|
¢ 2.4D0000000 GHz| Q 13.015000000 GHz|
StartFreq| StartFreq|
2.392500000 GHz| $ 30.000000 MHz|
7 I AN Shorani : =
Stop Freq Stop Freq|
2.407500000 GHz| 26000000000 GHz
Center 2.400000 GHz Span 15.00 MHz, CF Step Start 30 MHz Stop 26.00 GHz, CF Step,
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts| 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2557000000 GHz|
(rratooeliaclscll s L L FUNCTON L PUCTIDN WIDTH L FUNCTION VALUE R [pute Man (urrlHobElTREESCLL L L FUNCTION L PUSETONMADTHT FUNCTION Ve B jputo Man)
N t 2402 100 GHz 7.490 dBm TN T 2.4020 GHz 6548 dBm
2 N 1 2400000GHz 41961 dBm 2 N T 48040GHz 39565 dBm
3 N f 2.389 295 GHz 39.172 dBm Freq Offset| 3N f 7206 0 GHz 40381 dBm Freq Offset|
: 0 Mz fmn N f 255540GHz 31286 dBm oMz
6 8
T 7
[ 8
3 g
10 10
1 - 1 ~
¢ » < »
s [

tsrans

LOW CHANNEL BANDEDGE OUT-OF-BAND LOW CHANNEL

3

e
T 3 : S = AT
2.441000000 GHz Frequency ] #hvg Type: RMS Frequency
O Wids <+~ Trig:Free Run PHO: Fas e Trig: Free Run AvglHold: 10110
FGaicLie n: 40,68 Wealntow  #Aon: 40 4B
- Auto Tune| Auto Tune|
Ref Offset 11 dB Mkr1 2.440 955 GHz Ref Offset 11 dB
10.devciv_Ref 30.00 dBm 7.428 dBm 1042/dy_Ref 30.00 dBm
Center Freq| Center Freq
2441000000 GHz| 0 13.015000000 GHz|
’ Start Freq| StartFreq
2.433500000 GHz| ‘ 30.000000 MHz |
i
Stop Freq| Stop Freq
2.448500000 GHz| 26 000000000 GHz|
Step Start 30 MHz Stop 26.00 GHz CF Step,
1500000 MHz] #Res BW 100 kHz #VBW 300 kHz Sweep 957.3ms {40001 pts) | 2567000000 GHz|
e Man 0 L S S A < 25 ) S - | Man
TR 24410 GHz 6208 dBm
2N 48820GHz 40158 dBm
Freq Offset| 3N f 7.3230GHz 40431 dBm Freq Offset|
0 Hz| N f 255618 GHz 30.717 dBm oHz]
5
6
7
8
9
Center 2441000 GHz Span 15.00 MHz ® n
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms {1001 pts) < »
wsa [ sc. [

IN-BAND REFERENCE LEVEL OUT-OF-BAND MID CHANNEL

i o Frequency T Frequency
hO: Wide e 1 Fres Run Avgliold> 1001100 i e PHG: Famt o Trige Free Run AvuglHold: 10110
Wosinlow  RAen: 40 4B e Woalwlow  #Amn: 40 9B
— Auto Tune| TIEE = Auto Tune
Ref Offset 11 dB Mkr1 Z.JEEJ 01;5 GHz| RefOffset 11 dB Mkrd 24, 352 WPGHA
10deidly__ Ref 30.00 dBm 7.460 dBm 10 duci__Ref 30.00 dBm -31.774 dBm
Center Freq| . Center Freq
' 2.483500000 GHz| 4} 13.015000000 GHz|
StartFreq| StartFreq
2476000000 GHz] I 30.000600 MHz|
) { i &
Stop Freq) Stop Freq
24691600000 GHz| 26,000000000 GHz|
Center 2483500 GHz Span 15.00 MHz CF Step) Start 30 MHz Stop 26.00 GHz CF step)
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2557000000 GHz|
Lexrliaopel it LRnCmTHL ROt Man| S TS TS Y S S S ST ] M Man
H ' 2480 035 GHz 7,450 dBm TN r 24800 GHz 6.174 dBm
2N 1 2485080CHz  -38.926 dBm 2 N r 9500 GHz 39,777 dBm
3N f 2.483 800 GHz 41255 dBm Freq Offset| 3 N f 7.440 0 GHz 42197 dBm FreqOffset|
: OHZ -5 N r 24361GHz 31774 dBm aH]
6 3
7 7
] [
9 5
10 10
1 ~ " v
< > < >
uso geuns s [y

HIGH CHANNEL BANDEDGE OUT-OF-BAND HIGH CHANNEL
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REPORT NO: 13280103-E3V2
FCC ID: BCGA2454

DATE: 3/31/2020
IC: 579C-A2454

SPURIOUS BANDEDGE EMISSIONS WITH HOPPI

Agilent Spectrum Analyzer - AP2(

¥avg Type: RMS
Avg|Hold: 1001100

Frequency

L s 2 B ALK
enter Freq 2.400000000 GHz | #Avg Type: RMS Frequency
O: Wide —— Trig: Free Run AvglHold: 1001100 "
F Gain:Low i AutoT FGainiLow AutoT
= = uto Tune, Y = ] uto Tune|
Ref Offast 11 dB Mkr1 2.-1'3’;1 860 GHz RefOftast 11 4B Mkr1 2 :1?;1’ 860 GHZ|
10 gaidie_Ref 30.00 dBm 13.568 dBm |9 gridy_Ref 30.00 dBm 13.540 dBm
¢ CenterFreq| 1] Center Freq)|
' 2.400000000 GHz 2.483500000 GHz|
StartFreq| StartFreq|
2392500000 GHz 2476000000 GHz|
& A
X 0] L
Stop Freq| Stop Freq|
2407500000 GHz 2.491000000 GHz|
Center 2.400000 GHz Span 15.00 MHz, CF Step Center 2.483500 GHz Span 15.00 MHz, CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts] 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts] 1500000 MHz|
{MrrlHODELTRC] SCL] el CH L PURCTION WIDTH L FUNCTIOH vALUE B to Man) L vl 0 L PURCTIDR WIDTHL FUNCTION VALE R [pute Man
N T 2404 880 GHz 13588 dBm 2477 860 GHz 13540 dBm
2 N T 2400000GHz 40645 dBm 2485180GHz  37.960 dBm
i N f 2,396 155 GHz 37.956 dBm Freq Offset| 2.483 500 GHz -40.308 dBm Freq Offset|
4 0Hz] 4 0 He]
5 5
8 6
7 T
8 [
g 3
10 10
11 11
< ¢ >
sc [ a Gysmans
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REPORT NO: 13280103-E3V2 DATE: 3/31/2020
FCC ID: BCGA2454 IC: 579C-A2454

10. RADIATED TEST RESULTS

LIMITS

FCC 8§15.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MH2) (uvV/m) 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.

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.

For the Band edge measurement, there is no need for the average reading since the peak reading
passed with the peak limit. The average reading = peak reading — 20*log (1/duty cycle), and the
20*log (1/duty cycle) is greater than 20dB

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.
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REPORT NO: 13280103-E3V2 DATE: 3/31/2020
FCC ID: BCGA2454 IC: 579C-A2454

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.

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: 13280103-E3V2
FCC ID: BCGA2454

DATE: 3/31/2020
IC: 579C-A2454

10.1.

10.1.1.

TRANSMITTER ABOVE 1 GHz

BLUETOOTH BASIC DATA RATE GFSK MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

| 25Ul Fremont ~ Chamber 6 2020 Mor 24 1B28:39
s H
: Restricted Bondedge
Config: EUT Only
L Mode:GFSK 2482MAz
Tested by:32919
185 e D
g5 F N
[
J |
85 1
- [
= |
- -
[is}
3 .
&5 : ¥
f I
55l Augrage Lini ru..v ) i ) ) ‘I E
ik s s s et s S s b
45 | . ‘ . : |
35
2.3 T8 SMAz/

Frequency (GHz)

2.415

Renge (Gfiz) [ZIEn Ref/Atin  Dat/fg Tipe Suesp iz #ups/fads  FPosition Range (Gitz) REWUG Rief/Atin  Det/Avg Tupe Svesp Fis  fops/ode  Fozition
:2.31-2.418 M-3RI/ TR PEGKPar PeglRHS)  fnseclfdo)  BED MM 319 degs. 181 n
Low CH BE - H.TST 38915 11 Hay 2816 Rev 9.5 B Mor 2826
Marker Frequency Meter Det AF T136 (dB/m) AmpICbI/Fitr/Pad Corrected Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dB) (Degs) (cm)
(dBuVv) (dBuV/m)
1 *2.39 40.39 Pk 31.9 -22.2 50.09 74 -23.91 319 101 H
2 *2.31437 43.48 Pk 315 -22.3 52.68 74 -21.32 319 101 H

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

Pk - Peak detector
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FCC ID: BCGA2454

DATE: 3/31/2020
IC: 579C-A2454

VERTICAL RESULT

.‘,\I__UL Fremont — Chamber G 2828 Mar 24 13:41:49
25
Restricted Bondedge
- Canfig: EUT Only
L Mode: GFSK 24A2MHz
Tested by:39919
195 S
95
85
< Peal 0l IEBu
= 75
I
)
(B eeeeee e eee et et e e ettt e
=5 Averoge Limit Bul¢m) : SO R SRR USSR SRR SRS I SO
[ i
RO PYPRRPRNTRARY AP ISP PORPA 19 'R TNV RYTING T8 PPYPPL CRETUR VN T e R O e e e [ e, L ARV IR TV N ttl,-w.,uqti-mul',wm’ X YRV
45)
35
2. 31 18 . SMHz/ Z2.415
Frequency (GHz)
[ [ Fef it Detiing Tupe Saeep Fis  Fapofhade  Fooitio Forge (61 [ R Doty Topo Sucor Fis apefo Fosition
Low CH BE - U.TST 38915 11 Hoy 2816 Rev 9.5 85 Mor 2826
Marker Frequency Meter Det AF T136 (@B/m) AmpIChIFItr/Pad Corrected Peak Limit (@Buv/m) PK Margin Azimuth Height Polarity
(GH2) Reading Reading (dB) (Degs) (cm)
(@Buv) (dBuVIm)
1 *2.39 40.77 Pk 31.9 -22.2 50.47 74 -23.53 301 101 \Y%
2 *2.36664 43.82 Pk 318 -22.2 53.42 74 -20.58 301 101 \Y%

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

Pk - Peak detector
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REPORT NO: 13280103-E3V2 DATE: 3/31/2020
IC: 579C-A2454

FCC ID: BCGA2454
BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

.‘qEUL Fremont — Chamber G 2828 Mar 249 1B:51:45
25 T
: Restricted Bondedge
= Confi EUT Onle
L e Mode:BFSK 2488MHz
Tested by:39919
185 S
-
g5 ‘I ..........
{
[
85 4
~ | |
5 [l
S 75 [t
Q |
3 |
G5 B N A
- Jl . || Average Limit CaBul/s 7 7
i 4 w,,'ll Wrmersmrm oo i..v‘f' FT— -iw it el '.“.‘MN‘M-W WMMMMWMMWMWM
- _ : | : i |
35)
2.468 18 3MH=z/ 2.563
Frequency (GHz)
Fonge (6z) FEUEU Ref/Atin  Dat/ivg Tips ) Fie  Sapa/fade FPosilion Fangs (GO REWEY Ref/Atin  Dst/fvg Tope Swep Fia #apsfode Fosltion
112.26-2. %3 MC-IE)/M 18718 PEAK/Par Hg(RMS)  lnseclhulc) BOBD MO 324 dege 181 en
High CH BE - H.TST 38315 11 Moy 2816 Rev 9.5 85 Mor 2870
Marker Frequency Meter Det AF T136 (dB/m) AmpICDIFItr/Pad Corrected Peak Limit (dBuv/m) PK Margin Azimuth Height Polarity
(GH2) Reading (B) Reading (@B) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.4835 40.75 Pk 325 -22.1 51.15 74 -22.85 324 101 H
2 2.50301 43.74 Pk 32.4 -22.2 53.94 74 -20.06 324 101 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
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FCC ID: BCGA2454 IC: 579C-A2454

VERTICAL RESULT

,‘,\I__LJL Fremont — Chamber G 2828 Mar 24 1B8:59: 44
25
Restricted Bondedge
S R RS N R S S Config: EUT Only
Mode : GFSK 2488MHz
Tested by:39919
195 S
95
85
£ Pel Bul
= 75
I
)
8 POEESUOOUS SO OY OOUOUEPSSSOUROT SOUU 1 U SOUOOU UL SO T OOOUU OO SPUUU OO STOUURN NEUOOETSOOOOSOON ST
; Average Limit CdBL\
=5 i 25 . SRS SO OSSOSO NSOt SN ORURN SO
55 \ =
I {
Umh'.mv.r.».J‘,a,‘v.\f-.w.\»h,w'\'.w] -é,»w. i P g i B ool A s e b
45)
35
2.46 8. 3MHz/ 2.563
Frequency GHz)
Rore (61t Y Fef/ftin Dat/ing Typs ) Fis  Fape/hade FPosition Fonge (61 RO Ref/itin  Det/ivg Topo Sueep Fis Fupe/iodk  Fosition
High CH BE - U.TST 38915 11 Moy 2815 Rev 9.5 B5 Mor 2829
Marker Frequency Meter Det AFT136 (@B/m) AmpIChIFItr/Pad Corrected Peak Limit (ABuv/m) PK Margin Azimuth Height Polarity
(GH2) Reading (dB) Reading (dB) (Degs) (cm)
(@Buv) (dBuVIm)
1 *2.4835 39.46 Pk 32.5 -22.1 49.86 74 -24.14 298 120 \%
2 2.5015 42.74 Pk 32.4 -22.2 52.94 74 -21.06 298 120 \%

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

LOW CHANNEL RESULTS

1 IRUL Fremont,Sm Chamber B 2828 Mor 16 15:12:13
Rodiated Emissions 3-Meters
- Project Number:
L ConfigiEUT Dnly
Mode:6FSK 2482MHz
a5 Tested by: 18641
85|
Peak Limit CaBul/m)
75|
2 ;
E
jj 65 H ————————
3 Lo
= fvg Limit (dBul/m) @ >
55 ; :
a5
. ok
5 e LY
oelo R : R

. - . . ) 8 -' 8
Freguency (GHz)

Fange (G} P/ Ref/Atin Dat/ivg Tupe Sueep Pla  Fapafhade Posilion
1:1=3 M(-6cB) /38 BI/E PERK/Fiar g (RHS. Tinsec(futo) 6808 MAXH B-J0dega H

FCC Portf5C 2 4GHz RSE.TST 12746 31 Jul 2819 Rev 9.5 B6 Mar 2826

HORIZONTAL

Tangs (i) REUEY Rel/flin  Detivg Tope Sueep Pia Houpaifode Fasiion
EFRE 1HC-636)/38 8178 FERK/Far hug(RRS) 57 1B HAH

! II:LJL Fremont,Sm Chomber B 2028 Mar 16 15:12:13
Radiated Emissions 3-Meters
- Project Number:
L S ConFigiEUT Dl
Mode :GFSK 24@2FHz
a5 Tested by: 18641
85|
Peak Limit CdBul/m)
75
e
3
5 B5
K
~ Avg Limit (dBuU/m) 3
55] o =]
T =]
1 OO OUNOO U SONOOUOU SROU OO NS
S5t e Y N I
- b % A
| — — — - —_———— —
Fregquency (GHz)
Ferge (6Fz) FEU/ R Fief/Attn  Det/ing Tupe Suzep Pis  #apafade  Position Forge (GHz) REWARL Ref/ftin  Detrfivg Tupe Sueep s Houps/Mods  Position
FCC Port!SC 2,46tz RSE.TST 12745 31 Jul 2819 Rev 9.5 86 Mor 2620

VERTICAL
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REPORT NO: 13280103-E3V2 DATE: 3/31/2020
FCC ID: BCGA2454 IC: 579C-A2454

RADIATED EMISSIONS

Marker Frequency Meter Det AF T962 (dB/m) Amp/Cbl/Fitr/Pa Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
2 *12.0108 37.82 PKFH 39.6 -18.2 59.22 74 -14.78 133 101 H
6 *4.80362 34.58 PKFH 33 -245 43.08 74 -30.92 142 213 H
4 *12.01075 35.54 PKFH 39.6 -18.2 56.94 74 -17.06 3 198 \
3 7.20545 43.09 PKFH 37 -21.7 58.39 74 -15.61 101 398 \
1 7.20558 46.94 PKFH 37 -21.7 62.24 74 -11.74 126 105 H
5 14.95206 31.13 PKFH 424 -19.3 54.23 74 -19.77 0 213 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration

Page 53 of 77

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: 13280103-E3V2
FCC ID: BCGA2454

DATE: 3/31/2020
IC: 579C-A2454

MID CHANNEL RESULTS

! ISUL Fremont — Chamber G 2828 Mor 23 22:14:44
Rodicted Emissions 3-Meters
185 Config: EUT Only
"""" Mode: GFSK 2441MHz
Tested by: 23529
a5
] SO O U OOUNO DSOS SUOUSOUUN SOPUOOSNNSOUN SOOOU OSSOSO NOUSNEOS SONOUSROON SOOI SO
Peak L Bl
A OO SN O S Ot SOt SO U SO U OO
s
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3 o] OSSOSO SRS SISO -
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T SO SOOI SO
a5 ’
35
L O . O O O SO SO PO O OO
1 a 8
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Rz (6z) FEU/UED Ref/Atin  Det/fvg Toe Soezp Fla Fogafadz ozl Fonge (6D REWAEH Raf/fin  Det/fvg Tupe Swocp Fia fowpafode Ponition
1213 MC-3E)/38  BT/1B PERK/Par Avg(RMS)  SinseclAute) EEAD PR B~ HBioga 3318 THC-38)/3% 6178 PERK/Par Fg(RNS)  Wzmechuto) Bk HAGH B-360degs H
FCC Port!SC 2. 4GHz RSE.TST 38915 29 Dec 2815 Rev 9.5 B5 Mor 2626
| I5UL Fremont — Chamber G 2828 Mor 23 22:14:44
Rodicted Emissions 3-Meters
as Config: EUT Only
Mode: GFSK 2441MHz
Tested by: 23529
95
OO JOUUOO OSSO SO OO OO SUUSOOOOSEOOUOSNE SURUSSSSOSOOURO OV SRR SN
Feakcdbeni b e CdBOU m)
TS bbb
s
£
3 Y OO0V OO SO OSSOSO TPOOOSN USSR OV SOOI S
%
~ g ginlt imBitkn) (dBUU/ m 3
55 25
=
45 2
=}
35
25
1 1 18
Freguency (GHz2
Fonge (6Hz) FEU7UB0 fof/Atin  Dat/fvg Tige Sucap Fls  Fupoffads PosiLiom Forge (62) REGABY Raf/fdn Dot/vg Tupe Swoop Pia fsupolos Fosition
FCC Port!SC 2. 4GHz RSE.TST 38915 29 Dec 2815 Rev 9.5 B5 Mor 2626

VERTICAL
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REPORT NO: 13280103-E3V2 DATE: 3/31/2020
FCC ID: BCGA2454 IC: 579C-A2454

RADIATED EMISSIONS

Frequency Meter Det AF T136 (dB/m) Amp/Cbl/Fitr/Pad Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)

*7.32339 53.43 PKFH 36.3 -27.6 62.13 74 -11.87 310 110 H
*10.91571 37.43 PKFH 376 -23.1 51.93 74 -22.07 282 200 H
*12.20577 42.08 PKFH 39 -22.7 58.38 74 -15.62 326 102 H
*5.39114 39.79 PKFH 34.6 -29 45.39 74 -28.61 278 163 v
*7.32283 46.87 PKFH 36.3 -27.6 55.57 74 -18.43 0 101 v
*12.20428 42.33 PKFH 39 -22.8 58.53 74 -15.47 21 105 A%

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak

Page 55 of 77

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: 13280103-E3V2
FCC ID: BCGA2454

DATE: 3/31/2020
IC: 579C-A2454

HIGH CHANNEL RESULTS

H5LJL Fremont — Chamber G 2828 Moar 23 23:85:29
Rodicted Emissions 3-Meters
185 Config: EUT Onl
"""" Mode: GFSK 248BMHz
Tested by: 23529
a5
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1213 MC-3E)/38  BT/1B PERK/Par Avg(RMS)  SinseclAute) EEAD PR B~ HBioga 3318 THC-38)/3% 6178 PERK/Par Fg(RNS)  Wzmechuto) Bk HAGH B-360degs H
FCC Port!SC 2. 4GHz RSE.TST 38915 29 Dec 2815 Rev 9.5 B5 Mor 2626
H5LJL Fremont — Chamber G 26828 Mar 23 23:85:29
Rodicted Emissions 3-Meters
as Config: EUT Only
Mode: GFSK 248BMHz
Tested by: 23529
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FCC Port!SC 2. 4GHz RSE.TST 38915 29 Dec 2815 Rev 9.5 B5 Mor 2626

VERTICAL
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REPORT NO: 13280103-E3V2 DATE: 3/31/2020
FCC ID: BCGA2454 IC: 579C-A2454

RADIATED EMISSIONS

Frequency Meter Det AF T136 (dB/m) Amp/Cbl/FItr/Pad Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*7.44045 53.06 PKFH 36.5 -27.8 61.76 74 -12.24 311 111 H
*12.40073 42.28 PKFH 39 -233 57.98 74 -16.02 329 101 H
*7.44029 49.09 PKFH 36.5 -27.8 57.79 74 -16.21 246 285 \%
*12.399 42.74 PKFH 39 -23.3 58.44 74 -15.56 15 101 \
16.79675 34.87 PKFH 41.8 -17.5 59.17 - - 247 178 H
17.36165 34.81 PKFH 41.6 -19.3 57.11 - - 62 232 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
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FCC ID: BCGA2454

DATE: 3/31/2020
IC: 579C-A2454

10.1.2.

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

26828

Mar 24 12

32:43

UL Fremont - Chamber G

2
Restricted Bondedge
Canfig: EUT Onl.
L Mode: BPSK 24B2MHz
Tested by:39919
185 S
E]lﬁ ..........
I8
[
a5 g" |
£ |
3 75 f
[is}
: I
65 / |
Lo
—o| fAverage Limi Bul - )
[PV R TR WIVUSY (F P kit TIRPAY ' ““‘“.'.‘ W Jubuiby WWMMM MWMr
. : ]
35
2.3 T8 SHAz/ Z.415
Frequency (GHz)
Feonge (EHz) FEUUBN fief/éttn  Dat/vg Tupe usap Plz  #Sups/bade  FPosition Fanga (GHz) REW/AEY Ref/ftin  Det/fvg Tups Suesp Pta #5ups/fiode  Fosition
TS MR IND PR RoglRHD  eeeifuded BN MG 18 doge 112 cn
Low CH BE - H TST 38315 11 May 2016 Rev 9.5 B6 Mar 2826
Marker Frequency Meter Det AF T136 (dB/m) Amp/Cbl/Fltr/Pad Corrected Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.39 2191 Pk 319 222 51.61 74 22.39 161 112 H
2 *2.38629 23.61 Pk 319 222 53.31 74 20.69 161 112 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 13280103-E3V2
FCC ID: BCGA2454

DATE: 3/31/2020
IC: 579C-A2454

VERTICAL RESULT

| LUl Fremont — Chamber G 2828 Mar 24 12:41:26
25
Restricted Bondedge
R R E R S S Canfig: EUT Only
Mode: BPSK 2482MHz
Tested by:39919
195 S
95
85
< Peal 0l IEBu
= 75
©
T
55 eeeeeeeeeeees e et e e
5. O¥erage Liml Bul¢m) : o SO RO SOV NP SUNURPIY SO SO
| §
K i o, P st A o U n-‘a“\-mwﬂu.ﬁ.mﬂna-«)-'L"M‘i'h_h,km " '{spnhu\,w_épmﬂnw'h-ﬁmw.\‘ (I IR HR L% PSTTeR ¥
45)
35
2. 31 18 . SMHz/ Z2.415
Frequency (GHz)
Forge (61121 [T Fef/fitin Det/ing Tupe Sueep Fio Fupsifade Fosition Fonge (610 REWABU Raf/iitn Dst/fvg Tope Sueep Fia Hupeied Fosition
Low CH BE - U.TST 38315 11 Moy 2816 Fev 9.5 85 Mor 2626
Marker Frequency Meter Det AF 7136 (aB/m) Amp/COI/FItr/Pad Corrected Peak Limit (ABuv/m) PK Margin Azimuth Height Polarity
(GH2) Reading Reading (dB) (Degs) (cm)
(@Buv) (dBuv/m)
1 *2.39 40.72 Pk 31.9 -22.2 50.42 74 -23.58 148 128 \
2 *2.37424 43.62 Pk 31.9 -22.2 53.32 74 -20.68 148 128 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 13280103-E3V2 DATE: 3/31/2020
FCC ID: BCGA2454 IC: 579C-A2454

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

,‘qEUL Fremont — Chamber G 2828 Mar 249 11.:88:16
25 T T T
: Restricted Bondedge
= Canfi EUT Onl
" e e S Mode:BPSK 2488MAz
Tested by:39919
185 - - .
95 S S S,
N
85 ! !l
L [
£ [
3 75 / |
[is}
i { |
5
° [
| ! Avercoge Limit CdBuU/w .
55 i sk 2 - -
H \l : :
T oA e, st 85 oo s i
45 . | ‘ ; | |
35
2.8 T8 3WHz/ Z.563
Frequency (GHz)
Fonge (GHz) FEUUBU Rief/Attn Dat/Bvg Tupe Sueap Fis  ®swgs/Made  FPosition Fangs (GHz) REWAUBY Ref/fiin  Det/Avg Teps Sussp Fis  #oups/Mde  Pozition
VTR MCIEIN D PR RS ety DD MG 18 g 125 en B
High CH BE - H.TST 38315 (1 Moy 2816 Rev 9.5 B6 Mar 2826
Marker Frequency Meter Det AF T136 (dB/m) Amp/Cbl/Fitr/Pad Corrected Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.4835 40.46 Pk 325 22.1 50.86 74 23.14 145 126
2 2.51319 437 Pk 32.4 222 53.9 74 201 145 126
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 13280103-E3V2 DATE: 3/31/2020
FCC ID: BCGA2454 IC: 579C-A2454

VERTICAL RESULT

,‘,\I__LJL Fremont — Chamber G 2828 Mar 24 I1:28:18
25
Restricted Bondedge
DY S TN T NN N N Canfig: EUT Only
Mode: BPSK 2488MHz
Tested by:39919
195 S
95|
85
z _— -
= 75
@
-
(D5 feeereemerreeeeeseeeerreecjeeeeeeseeeeeeneeceesbeseeeefeesbeedfeeeesesssssssasasssesss oo ettt
Averoge Limit C(dBuUL
55 H - o entetureeesueeaes deennrecas e seeesseaeene e s secsse s s reaetarEees oeearEessesecasEesareaees et eseeaee e e s aentes s eeeecsse s arenees s seeren
M, o At i i eehoriahdlh e s SL.- St Vo oA s A o sk S L Wi
45|
35
2.46 18 3MHz/ 2.563
Frequency (GHz)
Ronge (61tz) [ Rel/Atin  Datiig Tipe Susep Flo  aps/fade Posilion fongs (6H) REWABU Rel/Atin  Dst/fvg Tupe Suesp Fta foups/iMode  Fosition
High CH BE - U.TST 38915 11 Moy 2815 Rev 9.5 85 Mor 2820
Marker Frequency Meter Det AF T136 (dB/m) AmpICDI/Fitr/Pad Corrected Peak Limit (dBuv/m) PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.4835 40.34 Pk 325 -22.1 50.74 74 -23.26 115 108
2 *2.49209 42.69 Pk 325 -22.2 52.99 74 -21.01 115 108

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 13280103-E3V2 DATE: 3/31/2020
FCC ID: BCGA2454 IC: 579C-A2454

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

HBUL Fremont — Chamber G 2828 Moar 23 23:46:56
Rodicted Emissions 3-Meters
185 Config: EUT Only
B S Mode: BPSK 2482MHz
Tested by: 23529
a5
OSSR ST SO OSSPt SO SO S
ke L Bl
TSl bo ...
s
£
3 Y OSSOSO SRS IS :
[ i ; ;
o : H
- 3 Limit CoBull/m) H H
T S PSSt PP Sy S =
9 3
45 : : ;
1 FRRPTERE PN
35 g *M“ ...........
Y S DRSPS NP SRUONO SSSOOUROE HONUUNPRY SOPRUORRE SUPSUI SO SO SO
1 ) ) ) ) T 8
Frequency (GHz)
Ronge (Gftz) FEU/ VR Ref/Atin  Dt/vg Tuge Suesp Fla Fogafadz ozl Fonge (6D REWAEH Raf/fin  Det/fvg Tupe Swocp o fospaifodz  Fozition
1213 MC-3E)/38  BT/1B PERK/Par Avg(RMS)  SinseclAute) EEAD PR B-Ffkdoga H 3318 THC-38)/3% 6178 PERK/Par Fg(RNS)  Wzmechuto) Bk HAGH B-360degs H
FCC Port!SC 2. 4GHz RSE.TST 38915 29 Dec 2815 Rev 9.5 B5 Mor 2626
HBLJL Fremont — Chamber G 2828 Mor 23 23:46:56
: Rodicated Emissions 3-Meters
as Config: EUT Only
= Mode: BPSK 24@2MHz
Tested by: 23529
95
N NN N i 1 i A
Flakdbemi b §dfuin dbBulJ/m2
TSl b A ...
s
£
3 o Y OO OO SISO S
%
~ frg gimlt itefitkn) (dBUL/m
L
5]
S 7
o
45 H
4 f
a
35
25
1 1 18
Freguency (GHz2
Fonge (6Hz) FEU7UB0 fof/Atin  Dat/fvg Tige Sucap Fls  Fupoffads PosiLiom Forge (62) REGABY Raf/fdn Dot/vg Tupe Swoop Pia fsupolos Fosition
FCC Port!SC 2. 4GHz RSE.TST 38915 29 Dec 2815 Rev 9.5 B5 Mor 2626
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REPORT NO: 13280103-E3V2

FCC ID: BCGA2454

DATE: 3/31/2020
IC: 579C-A2454

RADIATED EMISSIONS

Frequency Meter Det AF T136 (dB/m) Amp/Cbl/Fitr/Pad Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
*4.68784 40.56 PKFH 34 -29.6 44.96 74 -29.04 133 240 H
*12.00947 40.66 PKFH 38.8 -22.4 57.06 74 -16.94 328 107 H
*4.69085 40.65 PKFH 34 -29.6 45.05 74 -28.95 246 209 v
*12.00951 41.11 PKFH 38.8 -22.4 57.51 74 -16.49 29 101 v
7.206 48.51 PKFH 36.3 -27.7 57.11 291 121 H
7.20616 43.86 PKFH 36.3 -27.7 52.46 0 111 A%

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
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REPORT NO: 13280103-E3V2
FCC ID: BCGA2454

DATE: 3/31/2020
IC: 579C-A2454

MID CHANNEL RESULTS

HSUL Fremont — Chamber G 2828 Mor 24 11:55:52
Rodicted Emissions 3-Meters
Config: EUT Only
LS s IS St e Mode:BPSK 2441 MHz
Tested by:399158
95
o OO SSSSSSssssPPOSSSSSSS OSSR SOVSSRNNOVINR NOUPPRSSSOSOsso) SOTSPOOTSSSSEOOOSSSFSRREE NORSUSSSSPRE SRS SO SO
Feak L . CdBul,
] OO SO OOY SO O SO OOUUU O OU Ot SOt USSR SOt SN NSO
c
£
% 5': .................
[i5]
™
e fivg Limit CeBull/m)

L O . O O O SO SO PO O OO
1 a 8
Frequency (GHz)
Rz (6z) FEU/UED Ref/Atin  Det/fvg Tipe Soezp Fla Fogafadz ozl Fonge (6D REWAEH Raf/fin  Det/fvg Tupe Swocp Fia fowpafode Ponition
1213 MC-3E)/38  BT/1B PERK/Par Avg(RMS)  SinseclAute) EEAD PR B-Ffkdoga H 3318 THC-38)/3% 6178 PERK/Par Fg(RNS)  Wzmechuto) Bk HAGH B-360degs H
FCC Port!SC 2. 4GHz RSE.TST 38915 29 Dec 2815 Rev 9.5 B5 Mor 2626
| I5UL Fremont — Chamber G 2828 Mor 24 11:55:52
Rodicted Emissions 3-Meters
as Config: EUT Only
Mode :BPSK 2441 MHz
Tested by:39919
95
OO JOUUOO OSSO SO OO OO SUUSOOOOSEOOUOSNE SURUSSSSOSOOURO OV SRR SN
Frakckeni b §efidn CdBUU/ m )
TS bbb
s
5 =
=] o OO OOUNO DU OURO U SPUOOSOUN SOOOUOSSNUO OO NOUSNROS SONOUSOON SO SO
%
~ g ginlt imBitkn) (dBUU/ m
1) MO SN NSO SO SO SO S S
4 g
45 i (=]
5
Q
35 "
25 ;
1 1 18
Freguency (GHz2
Fonge (6Hz) FEU7UB0 fof/Atin  Dat/fvg Tige Sucap Fopolads Position Forge (62) REGABY Raf/fdn Dot/vg Tupe Swoop Pia fsupolos Fosition
FCC Port!SC 2. 4GHz RSE.TST 38915 29 Dec 2815 Rev 9.5 B5 Mor 2626

VERTICAL
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REPORT NO: 13280103-E3V2 DATE: 3/31/2020
FCC ID: BCGA2454 IC: 579C-A2454

RADIATED EMISSIONS

Marker Frequency Meter Det AF T136 (dB/m) Amp/Cbl/Fitr/Pa Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
3 *7.32299 49.34 PKFH 36.3 -27.6 58.04 74 -15.96 287 229 H
4 *12.20494 39.47 PKFH 39 -22.7 55.77 74 -18.23 302 182 H
5 *4.11045 40.08 PKFH 331 -30.1 43.08 74 -30.92 282 122 \
6 *10.91057 36.44 PKFH 376 -23 51.04 74 -22.96 252 183 \
7 *7.32262 43.25 PKFH 36.3 -27.6 51.95 74 -22.05 260 393 \
1 1.97841 42.77 PKFH 32 -22.7 52.07 74 -21.93 46 108 H
2 2.95074 42.33 PKFH 324 -21.6 53.13 74 -20.87 145 208 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
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REPORT NO: 13280103-E3V2
FCC ID: BCGA2454

HIGH CHANNEL RESULTS

DATE: 3/31/2020
IC: 579C-A2454

1 I5LJL Fremont — Chamber G 2828 Mar 29 I1:24:57
Rodicted Emissions 3-Meters
185 Config: EUT Only
prmmmmmmmmmmmmmm———"" Mode :BPSK 2488MHz
Tested by:399158
95|
L Ot JOU OO OSBOO UOOSS OO O O SUSSOOOO SO OOOSNNE VRSOSSNSO OO SO SN
Peak | t CdBul
TSl i | AU R SO N Y
e
£
e S ; : : -
[ia} H H H H i
Z fug Limit CoBul/m) i i i i
s R - ‘ i L0 4.
a5 1 — . ; ; : |
Sl ’ —— | 3 | i
—— TP ot
35 R gt Y ISR SRR FOSUUNEE SO
LY PO OSSO Osos SO T OO IOIes VOO OsOEss OO SOOPEEN SOOSTSSROTSOROTE NOTSTROPSUOOTS SOPSSRTOTSE SOUSSOOTS SOPPSUUOTN SUOPSTOIS SOOI NSO
1 ) ) ) ) ' T 8
Frequency (GHz)
Fonge (GH2) FEU/TE Ref/itin Det/ivg Tge Sorep Plo Fapa/fade  Position Fonga (GHo) REUARY Ref/itin  Det/fvg Tuge Suezp Pia fopafode Fosltion
1:1-3 MC-38)/38 BT/ PERK/Par feg(S)  SihmcclAuta) GEBD  PRUK B-Bikdegs H 3:3-18 HC-3E)/3k  81/0 PER/Par Pug(RMS)  Womec(hutol 16k HA 8-36Rdegs H
FCC Port1SC 2.4GHz RSE.TST 30915 29 Dec 2B1S Rev 9.5 85 Mor 2820
| I5UL Fremont - Chamber G 2828 Mor 24 11:24:57
: | Rodicted Emissions 3-Meters
as Config: EUT Only
T Mode :BPSK 2488MHz
Tested by:39919
95|
B eeeeereee e eesee e st et ; ; ; (S N
Feakcdbeni b e CdBOU m)
A S Y NS AU R SO N Y
e
£
% E'l: .................
%
~ g ginlt imBitkn) (dBUU/ m
SR ,,,,,,,,,,,,,
5]
é 5 (=]
45| Sl
35
25
1 18 18
Freguency (GHz2
Fonge (61tz) FEU/UB Foi/Atin  Dativg Tige Suvcp Flo  ®wpo/lade Posilion Fongs (6z) REUABY Fal/Flin  Dst/fvg Tupe Sucsp Pia  Foupolode  Fooition
FCC Port1SC 2.4GHz RSE.TST 30915 29 Dec 2B1S Rev 9.5 85 Mor 2820

VERTICAL
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REPORT NO: 13280103-E3V2 DATE: 3/31/2020
FCC ID: BCGA2454 IC: 579C-A2454

RADIATED EMISSIONS

Marker Frequency Meter Det AF T136 (dB/m) Amp/Cbl/Fitr/Pad Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *1.32143 42.93 PKFH 295 -23.5 48.93 74 -25.07 69 116 H
2 *2.78961 42.42 PKFH 324 -22 52.82 74 -21.18 117 162 \
3 *4.38115 39.86 PKFH 33.6 -29.7 43.76 74 -30.24 84 220 H
4 *7.43999 49.97 PKFH 36.5 -27.8 58.67 74 -15.33 293 218 H
5 *7.44095 41.7 PKFH 36.5 -27.8 50.4 74 -23.6 3 102 \
6 14.39759 36.01 PKFH 39.6 -22.9 52.71 74 -21.29 51 125 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
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REPORT NO: 13280103-E3V2 DATE: 3/31/2020
FCC ID: BCGA2454 IC: 579C-A2454

10.2. WORST CASE BELOW 1 GHZ

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

ql:\_IL Fremont - Chomber G 28268 Mar 24 18:68: 44

Radiated Emissions - 3 Meters

Config: EUT Onl
[ 1| R S S S Fode BT woret w‘,;’se

Tested by:30919

75

55

e OFF TV TBOY T f

CdBul/m)
&
n

15} W“W«-.W ...... i

Ja o8 ) 1aaa
Freguency (MHz)

Ru%: (HD) REW/VEN Ref/fttn  Det/fvg Tupe Sweep Pia  Foups/Mode Position
{:3-260 1BCBE/IN GT/1B PER/LogPar—Video  ITBas/z 4803 KA B-Adegs H

FCC Part15C 3@-18EBMHz . TST 38915 15 Jul 2A14 Rev 9.5 B6 Har 2624

HORIZONTAL

Fonge (Mz) REW/VE Ref/fdn  Det/vg Tups Suecp P fowpaMod:  Pagltion
37295608 120(6d)/1M 9THB  PEAK/LoPur—Videa  GPfesMiz  OBAE  HAKH B-36degs H

g:UL Fremont - Chamber G 2628 Mar 24 18:6858:88
Rodiated Emizssions - 3 Meters
: Config: EUT Onl
85 g Hode:BT worst coes
| Tested by:39919
75—
65}
55
: |
£
3 A5 QPR i i oedvn Ced Bt ZAm f
fia}
o
35{
E] 7 M
: 4
i< H - H "
25y ) o™ Mﬁw wvﬂ"‘""
Fi¥ih, " T
= — Wouds " " ;‘Mv‘m‘l-w‘ﬁ-“-""-‘l‘?"'w’ i
T s
Wiy
5 ,,,,,,,,,
3 164 1aaa

Frequency (MHz)
Rarge (WHz) REWABU Ref/ftin  Dat/fvg Tupe Sunep Fla  ¥owpa/bade Posiiion

FCC Part15C 3A-188EMHz . TST 36915 15 Jul 2@14 Rev 9.5 B6 Hor 2624

VERTICAL

Ronge (Wz) REW/LBU Ref/fittn  Det/Avg Type Sweep Pta  #5wpa/Mode  Position
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REPORT NO: 13280103-E3V2 DATE: 3/31/2020
FCC ID: BCGA2454 IC: 579C-A2454

Below 1GHz Data

Marker Frequency Meter Det AF T477 (dB/m) Amp Cbl (dB) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuv) (dBuV/m)
3 30.6377 29.84 Pk 26.9 -31 25.74 40 -14.26 0-360 100 \4
1 30.9352 28.94 Pk 26.7 -31 24.64 40 -15.36 0-360 301 H
4 97.4224 38.85 Pk 15.6 -30.3 24.15 43.52 -19.37 0-360 100 \4
2 106.8599 36.25 Pk 18.2 -30.3 24.15 43.52 -19.37 0-360 301 H
7 227.8036 38.08 Pk 17 -29.3 25.78 46.02 -20.24 0-360 201 \Y%
5 229.1038 41.62 Pk 17.1 -29.4 29.32 46.02 -16.7 0-360 99 H
6 444.4318 31.44 Pk 22.8 -28.3 25.94 46.02 -20.08 0-360 99 H

Pk - Peak detector
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REPORT NO: 13280103-E3V2

FCC ID: BCGA2454

DATE: 3/31/2020
IC: 579C-A2454

10.3.

WORST CASE 18-26 GHZ

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

‘BEUL EMC 2028 Mar 24 12:53:27

RF Emissions
- Conf iguration: EUT Only

5 Mode :BT lorst Cose
Tested by / 3MN:395919

85

75 Peak Limit CdBul/m2

65

55 Avg Limit CdBul/ml

(dBullolt=) Horizontal

25

Frequency (GHz)

26

Range (GH) REUEN Fef/fttn Det/fvg Tyne Sueep Pis  Fups/fode Lakel Fonge (6Hz) RV Ref/Attn  Det/fvg Type Sueep Pts Foups/Mode Labe
1:18-28 THC-3B)/3H 878 PEAK/LogPur-Uideo  1dnsecfut) 9881 HAMH Harizantal
18-266Hz Test.TST 38915 6 Jan 2815 Rev 9.5 21 Oct 2a1y
‘BEUL EMC 2828 Mar 24 12:53:27
RF Emis=ions
g5 Conf iguration;: EUT Only
Mode :BT Worst Cose
Tested by / SN:39819
25
75 Feok Limit (dBuU/m)
E
0
585
4
i
> .
~ = Avg Limit CdBul/md
3 5
=
o
3 45 > I}
@ 4 g w3
o
5 Q
35
o5
15
18 26
Frequency (GHz)
Range (Gfiz) REW/EN Ref/fttn  Det/fg Tyaz Sueep Fie  Fopa/fode Lakel Ronge (5Hz) REW/VEN Ref/Attn  Det/fivg Type Sucep Pts  Tups/Mode Labe
18-266Hz Test.TST 38915 6 Jom 2815 Fev 9.5 21 Oct 281y

VERTICAL
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DATE: 3/31/2020
IC: 579C-A2454

REPORT NO: 13280103-E3V2
FCC ID: BCGA2454

18 - 26GHz DATA

Marker Frequency Meter Det T447 AF (dB/m) Amp/Cbl (dB) Dist Corr  (dB) Corrected Peak Limit PK Margin
(GHz) Reading Reading (dBuVv/m) (dB)
(dBuVv) (dBuVolts)
1 19.216 38.19 Pk 32.7 -21.6 -9.5 39.79 74 -34.21
2 21.61778 40.8 Pk 33.1 -20.9 -9.5 43.5 74 -30.5
3 25.44978 38.91 Pk 34.5 -19.8 -9.5 44.11 74 -29.89
4 20.81067 38.67 Pk 33 -21.3 -9.5 40.87 74 -33.13
5 21.61867 41.95 Pk 33.1 -20.9 -9.5 44.65 74 -29.35
6 24.75378 38.5 Pk 34.4 -19.5 -9.5 43.9 74 -30.1

Pk - Peak detector
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REPORT NO: 13280103-E3V2 DATE: 3/31/2020
FCC ID: BCGA2454 IC: 579C-A2454

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Fregquency 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 Gl 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: 13280103-E3V2 DATE: 3/31/2020
FCC ID: BCGA2454 IC: 579C-A2454

11.1.1. AC Power Line Host

LINE 1 RESULTS

'\"HJL Fremont, CA CE Room 2828 Mar 25 13:55:46
Conducted RFI Uoltage
EUT Config:EUT + Cose + Loptop
L Test Uolt/Freq: 128U / 6BHz / BT lorst Cose
Test By:39919
= ] OSSO S O S S S
5
0
3
ﬂ:\
7
s
=]
5 1 18 34
Frequency (MHz)
Fange (HHz) (= Raf/dtin  [Dat/Avg fods Suesp Fis  Ssugs/Made  Lobel Fanga (HHz) RE/UEH Ref/tin  Det/Avg Mode Suesp Fts  Voups/fhde  Lokel
1. 15-38 wl-hg)- G/ pia B6e/2 25 3.3 AT “
FCCIS CE Class B 15AkHz-38MHz Stepping 15T Rev 9.5 21 Feb 2874
Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det LISN L1 LC Cables Limiter (dB) Corrected CFR 47 Part QP Margin CFR 47 Part AV(CISPR)M
(MHz) Reading (dB) C1&C3 Reading 15 Class B (dB) 15 Class B argin
(dBuv) dBuv QP Avg (dB)
1 .1815 35.62 Qp 0 0 10 45.62 64.42 -18.8 - -
2 .18825 19.92 Ca 0 0 10 29.92 - - 54.11 -24.19
3 .23438 28.55 Qp 0 0 10 38.55 62.29 -23.74 - -
4 23775 16.16 Ca 0 0 10 26.16 - - 52.17 -26.01
5 27375 2431 Qp 0 0 10 34.31 61 -26.69 - -
6 .285 12.2 Ca 0 0 10 22.2 - - 50.67 -28.47
7 32775 22.07 Qp 0 0 10 32.07 59.51 -27.44 - -
8 33225 11.39 Ca 0 0 10 21.39 - - 49.39 -28
9 .36375 19.06 Qp 0 0 10 29.06 58.64 -29.58 - -
10 .3795 5.69 Ca 0 0 10 15.69 - - 48.29 -32.6
11 40875 21.4 Qp 0 0 10 314 57.67 -26.27 B B
12 42675 7.18 Ca 0 0 10 17.18 B B 47.32 -30.14
13 46725 20.5 Qp 0 0 10 30.5 56.56 -26.06 - -
14 AT74 6.39 Ca 0 0 10 16.39 - - 46.44 -30.05
15 .546 19.69 Qp 0 0 10 29.69 56 -26.31 - -
16 .5685 2.79 Ca 0 0 10 12.79 - - 46 -33.21
17 .85875 16.5 Qp 0 0 10 26.5 56 -29.5 - -
18 .861 .31 Ca 0 0 10 10.31 - - 46 -35.69
19 5.24625 11.29 Qp 0 1 10.1 21.49 60 -38.51 - -
20 5.2485 1.97 Ca 0 1 10.1 12.17 - - 50 -37.83
21 9.7665 14.62 Qp 0 2 10.1 24.92 60 -35.08 - -
22 9.762 3.83 Ca 0 2 10.1 14.13 - - 50 -35.87
23 15.2115 18.83 Qp 0 3 10.2 29.33 60 -30.67 - -
24 15.18113 8.89 Ca 0 3 10.2 19.39 - - 50 -30.61
Qp - Quasi-Peak detector
Ca - CISPR average detection
Page 73 of 77
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: 13280103-E3V2
FCC ID: BCGA2454

DATE: 3/31/2020
IC: 579C-A2454

LINE 2 RESULTS

W'PHJL Fremont, CA CE Room 2828 Mar 25 13:55:46
Conducted RFI Uoltage
EUT Config:EUT + Case + Loptop
L Test Uolt7Freq: 128U /7 6BHz / BT Worst Cose
Test By:39919
92 ...............
78
T
£ T 1
4 56 o5 “_“‘R_,_
2 [2) -
8 ololed F og S
- AR Ha ﬁ@;l 357 39 41 - %ﬁ
. f A7 .‘:gme 4“4 o )
) VRRURRY SO SOV N VOO 4 e T ! T e e P 1 e 1o S S
3 o » )
8 VAV I
=]
5 1 18 34
Freguency (MHz)
FRonge (MHz) FEU/IBY Fafritin  Det/fug Hode Susap Fiz  #Sugs/Made  Lobel Fonga [MHz) RBWABY Faf/ftin  Det/Avg Hode Suesp Ptz $Swps/Mode  Lokel
FCCIS CE Closs B 158kHz-38MHz Stepping.TST Rev 9.5 21 Feb 2824
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det LISN L2 (dB) LC Cables Limiter (dB) Corrected CFR 47 Part QP Margin CFR 47 Part Av(CISPR)M
(MHz) Reading C2&C3 Reading 15 Class B (dB) 15 Class B argin
(dBuVv) dBuv QP Avg (dB)
25 .18375 35.8 Qp 0 0 10 45.8 64.31 -18.51 - -
26 .1905 24.63 Ca 0 0 10 34.63 - - 54.01 -19.38
27 .2355 28.22 Qp 0 0 10 38.22 62.25 -24.03 - -
28 .23775 22.42 Ca 0 0 10 32.42 - - 52.17 -19.75
29 .276 24.22 Qp 0 0 10 34.22 60.94 -26.72 - -
30 .285 18.44 Ca 0 0 10 28.44 - - 50.67 -22.23
31 .321 17.93 Qp 0 0 10 27.93 59.68 -31.75 - -
32 .3345 12.04 Ca 0 0 10 22.04 - - 49.34 -27.3
33 37725 21.62 Qp 0 0 10 31.62 58.34 -26.72 - -
34 .38175 16.47 Ca 0 0 10 26.47 - - 48.24 -21.77
35 4335 20.75 Qp 0 0 10 30.75 57.19 -26.44 - -
36 43125 15.02 Ca 0 0 10 25.02 - - 47.23 -22.21
37 45375 20.21 Qp 0 0 10 30.21 56.81 -26.6 - -
38 AT74 6.36 Ca 0 0 10 16.36 - - 46.44 -30.08
39 51675 19.56 Qp 0 0 10 29.56 56 -26.44 - -
40 .5235 9.99 Ca 0 0 10 19.99 - - 46 -26.01
41 .861 19.06 Qp 0 0 10 29.06 56 -26.94 - -
42 .861 6.54 Ca 0 0 10 16.54 - - 46 -29.46
43 5.208 16.39 Qp 0 1 10.1 26.59 60 -33.41 - -
44 5.20575 8.82 Ca 0 A 10.1 19.02 - - 50 -30.98
45 9.1995 14.21 Qp 0 2 10.1 24,51 60 -35.49 - -
46 9.20625 8.14 Ca 0 2 10.1 18.44 - - 50 -31.56
47 15.9675 26.2 Qp 0 3 10.2 36.7 60 -23.3 - -
48 15.9675 20.27 Ca 0 .3 10.2 30.77 - - 50 -19.23

Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 13280103-E3V2
FCC ID: BCGA2454

DATE: 3/31/2020
IC: 579C-A2454

11.1.2. AC Power Line Norm
LINE 1 RESULTS
W?IZ'IL Fremont, CA CE Room 2828 Mar 25 14:86: 82
Conducted RFT Ualtage
EUT Config:EUT + Cose + Adopter
186 Test Uolt/Freq:128U / 68Hz / BT Worst Cose
Test By:39918
R : ; :
7E ................
5 BT sy
% — —~—
2 b 3 3
c e é'\ Lo s
Z ‘\, a I ﬁ (4
2PN 'E i fotiid 2=
| "\_\ l J""F L’i\ il J
e % _U_ Lk Hitat
Al L
6
5 2] 34
Frequency (MHz)
Ronge (MHz) FEU/ VB fiaf fitin  Det/iwg Mods Su Fia  #5ups/Mode  Lobel Ranga (MHz) [ Raf/ftin  Det/fivy Hode Sueap Pts  $Sups/Mode  Lobel
1:.75-38 Hi-GB)/- B/ Ip/Ca 1Bher2. 24z 133k 1ARIT Lire-L
FCC1S CE Closs B 158kHz-38MHz Stepping TST Rev 9.5 21 Feb 2829
Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det LISN L1 (dB) LC Cables Limiter (dB) Corrected CFR 47 Part QP Margin CFR 47 Part Av(CISPR)M
(MHz) Reading C1&C3 Reading 15 Class B (dB) 15 Class B argin
(dBuv) dBuv QP Avg (dB)
1 .15675 34.36 Qp 1 0 10 44.46 65.63 -21.17 - -
2 .15675 15.18 Ca 1 0 10 25.28 - - 55.63 -30.35
3 .2355 18.63 Qp 0 0 10 28.63 62.25 -33.62 - -
4 .2355 6.08 Ca 0 0 10 16.08 - - 52.25 -36.17
5 .31425 32.91 Qp 0 0 10 42.91 59.86 -16.95 - -
6 31425 22.83 Ca 0 0 10 32.83 - - 49.86 -17.03
7 AT74 24.21 Qp 0 0 10 34.21 56.44 -22.23 - -
8 AT7175 9.49 Ca 0 0 10 19.49 - - 46.48 -26.99
9 62925 31.7 Qp 0 0 10 41.7 56 -14.3 - -
10 .6315 22.62 Ca 0 0 10 32.62 - - 46 -13.38
11 .9465 29.21 Qp 0 A 10 39.31 56 -16.69 - -
12 .9465 20.17 Ca 0 A 10 30.27 - - 46 -15.73
13 1.25925 22.49 Qp 0 A 10 32.59 56 -23.41 - -
14 1.2615 12.67 Ca 0 1 10 22.77 - - 46 -23.23
15 1.8915 24.34 Qp 0 1 10 34.44 56 -21.56 - -
16 1.8915 15.21 Ca 0 A 10 25.31 - - 46 -20.69
17 2.2065 23.1 Qp 0 A1 10 33.2 56 -22.8 - -
18 2.2065 13.86 Ca 0 A 10 23.96 - - 46 -22.04
19 2.5215 21.12 Qp 0 A 10 31.22 56 -24.78 - -
20 2.5215 11.4 Ca 0 1 10 215 - - 46 -24.5
21 2.994 20.45 Qp 0 A 10 30.55 56 -25.45 - -
22 2.994 10.38 Ca 0 1 10 20.48 - - 46 -25.52
23 *13.56 20.08 Qp 1 2 10.1 30.48 60 -29.52 - -
24 *13.56 2.34 Ca 1 2 10.1 12.74 - - 50 -37.26

Qp - Quasi-Peak detector
Ca - CISPR average detection
*Indicates UL RFID signal. Not from device.
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DATE: 3/31/2020
IC: 579C-A2454

REPORT NO: 13280103-E3V2
FCC ID: BCGA2454

LINE 2 RESULTS

W'PHJL Fremont, CA CE Room 2828 Mar 25 14:86: 82
Conducted RFI Uoltage
EUT Config:EUT + Cose + Adopter
L Test Uolt7Freq: 128U /7 6BHz / BT Worst Cose
Test By:39919
92 ...............
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N B4 T
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Freguency (MHz)
FRonge (MHz) FEU/IBY Fafritin  Det/fug Hode Susap Fiz  #Sugs/Made  Lobel Fonga [MHz) RBWABY Faf/ftin  Det/Avg Hode Suesp Ptz $Swps/Mode  Lokel
FCCIS CE Class B 15AkHz-38MHz Stepping 15T Rev 9.5 21 Feb 2874
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det LISN L2 (dB) LC Cables Limiter (dB) Corrected CFR 47 Part QP Margin CFR 47 Part Av(CISPR)M
(MHz) Reading C2&C3 Reading 15 Class B (dB) 15 Class B argin
(dBuVv) dBuv QP Avg (dB)
25 .15675 34.29 Qp 1 0 10 44.39 65.63 -21.24 - -
26 .15675 16.22 Ca 1 0 10 26.32 - - 55.63 -29.31
27 .2355 25.16 Qp 0 0 10 35.16 62.25 -27.09 - -
28 .2355 21.17 Ca 0 0 10 31.17 - - 52.25 -21.08
29 31425 35.84 Qp 0 0 10 45.84 59.86 -14.02 - -
30 .31425 31.16 Ca 0 0 10 41.16 - - 49.86 -8.7
31 474 24.15 Qp 0 0 10 34.15 56.44 -22.29 - -
32 474 16.8 Ca 0 0 10 26.8 - - 46.44 -19.64
33 .6315 33.85 Qp 0 0 10 43.85 56 -12.15 - -
34 .6315 31.95 Ca 0 0 10 41.95 - - 46 -4.05
35 .9465 30.59 Qp 0 A 10 40.69 56 -15.31 - -
36 .9465 29.31 Ca 0 A 10 39.41 - - 46 -6.59
37 1.2615 26.16 Qp 0 A 10 36.26 56 -19.74 - -
38 1.2615 23.33 Ca 0 1 10 33.43 - - 46 -12.57
39 1.8915 24,71 Qp 0 1 10 34.81 56 -21.19 - -
40 1.8915 23.46 Ca 0 A 10 33.56 - - 46 -12.44
41 2.20875 23.85 Qp 0 A 10 33.95 56 -22.05 - -
42 2.2065 22.17 Ca 0 A 10 32.27 - - 46 -13.73
43 2.52375 22.35 Qp 0 1 10 32.45 56 -23.55 - -
44 2.5215 20.14 Ca 0 A 10 30.24 - - 46 -15.76
45 2.99625 21.35 Qp 0 A 10 31.45 56 -24.55 - -
46 2.99625 19.01 Ca 0 A 10 29.11 - - 46 -16.89
47 *13.56 18.25 Qp 1 2 10.1 28.65 60 -31.35 - -
48 *13.56 5.37 Ca 1 2 10.1 15.77 - - 50 -34.23

Qp - Quasi-Peak detector
Ca - CISPR average detection
*Indicates UL RFID signal. Not from device.
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REPORT NO: 13280103-E3V2 DATE: 3/31/2020
FCC ID: BCGA2454 IC: 579C-A2454

12. SETUP PHOTOS

Please refer to 13280103-EP1V1 for setup photos

END OF TEST REPORT
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