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REPORT NO: 13280103-E1V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

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.: A2453
SERIAL NUMBER: CC2C902LPNC9 (Conducted) CC2C904HPNC9 (Radiated)
DATE TESTED: MARCH 12 — 26, 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:

Chin Pang Francisco Guarnero

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-E1V2
FCC ID: BCGA2453

DATE: 3/31/2020
IC: 579C-A2453

2. TEST RESULTS SUMMARY

FCC Clause ISED Clause Requirement Result Comment
See Comment Duty Cycle Reporting ANSI| C63.10 Section
purposes only 11.6.
See Comment RSS-GEN 6.7 99% OBW Reporting ANSI| C63.10 Section
purposes only 6.9.3.
15.247 (a) (2) RSS-2475.2 (a) |6dB BW None.
15.247 (b) (3) RSS-247 5.4 (d) | Output Power None.

See Comment

Average power

Reporting
purposes only

Per ANSI C63.10,
Section 11.9.2.3.2.

15.247 (e) RSS-247 5.2 (b) |PSD None.
15.247 (d) RSS-2475.5 Conducted Spurious Emissions None.
15.209, 15.205 gfg'GEN 89, | Radiated Emissions None.
15.207 RSS-Gen 8.8 AC Mains Conducted Emissions None.
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REPORT NO: 13280103-E1V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

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 (IC:2324B-1) O Chamber D (1C:22541-1) O Chamber | (IC: 2324A-5)
X Chamber B (1C:2324B-2) O Chamber E (1C:22541-2) O Chamber J (IC: 2324A-6)
O Chamber C (IC: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) 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.
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REPORT NO: 13280103-E1V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

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 3.07 dB
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%.

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 + 0 dB +10.1 dB+ 0 dB =46.6 dBuV
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DATE: 3/31/2020
IC: 579C-A2453

REPORT NO: 13280103-E1V2
FCC ID: BCGA2453

6. EQUIPMENT UNDER TEST

6.1. EUT DESCRIPTION

The EUT, model A2453 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
(MH2z2) (dBm) (mW)
2402 - 2480 BLE (1M) 4.75 2.99
2402 - 2480 BLE (2M) 4.84 3.05

6.3. DESCRIPTION OF AVAILABLE ANTENNAS

Frequency Band
(GHz)
2.4 -5.40

Antenna Gain (dBi)

6.4. SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was 1A610

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.
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REPORT NO: 13280103-E1V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

6.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop Apple Macbook Pro C02P41RZG086 FCC DoC
Laptop AC/DC adapter | Liteon Technology PA-1450-BA1 B123 NA
AC/DC Adapter Apple A1385 D292365CDYADHLHC3 NA
Charger Case Apple A2078 CC2C903GPNJH 579C-A2078
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)

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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REPORT NO: 13280103-E1V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

SETUP DIAGRAM FOR CONDUCTED TESTS

3
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10dB
Attenuator

Spectrum

Analyzer Charger
Case

AC/DC Adapter

AC Source
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REPORT NO: 13280103-E1V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

SETUP DIAGRAM FOR CONDUCTED TESTS: POWER METER CONFIGURATION
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REPORT NO: 13280103-E1V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

SETUP DIAGRAM FOR RADIATED TESTS ABOVE 1GHz

Antenna/Amp

Spectrum Analyzer

AC Source
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FCC ID: BCGA2453 IC: 579C-A2453

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
|
|
|
|
|
|
|
EUT =5 :
1
1

', EMI Receiver
|
|
|
|
1 |
|
|
|
|
AC/DC Adapter |
|
|
_ |

AC Source/ LISN | Conducted Test
|
|
|
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TEST SETUP- AC LINE CONDUCTED: LAPTOP CONFIGURATION
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REPORT NO: 13280103-E1V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

7. MEASUREMENT METHOD
6 dB BW: ANSI C63.10 Subclause -11.8.1 RBW 2 DTS BW

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

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

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

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

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

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

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

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

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

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 Section 6.4
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REPORT NO: 13280103-E1V2

FCC ID: BCGA2453

DATE: 3/31/2020
IC: 579C-A2453

8. 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 T130 09/09/2020 @ 09/09/2019
Antenna, Double Ridge Guide
Horn Antenna 700MHz to 18GHz A.H. SYSTEMS, INC. SAS-571 T962 01/26/2021 01/26/2020
Antenna, Horn 1-18GHz ETS Lindgren 3117 T119 03/22/2021 | 03/22/2020
Amplifier, 1 to 18GHz Miteq AFS4225;?§_14021800' T740 07/31/2020 | 07/31/2019
Spectrum Analyzer, PXA, 3Hz to Agilent (Keys_lght) 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 (Keysight)
44GHz Technologies N9030A T342 01/23/2021 | 01/23/2020
Antenna, Aciie Loop 9Kz to ETS-Lindgren 6502 T1683 | 06/06/2020 | 06/06/2019
Power Metfr:;;?”es single Keysight N1911A PRE0177682 | 01/21/2021 | 01/21/2020
Power Sensor Keysight N1921A T1226 02/13/2021 | 02/13/2020
Antenna, A%tg’,\jl';;"’p 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
44GHz2 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 04/10/2020 04/10/2019
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-E1V2
FCC ID: BCGA2453

DATE: 3/31/2020
IC: 579C-A2453

9. ANTENNA PORT TEST RESULTS

9.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.
PROCEDURE
KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time| Period |Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor | Minimum VBW
(msec) | (msec) (linear) (%) (dB) (kHz)
2.4GHz Band
BLE 1M 69.300 69.300 1.000 100.00 0.00 0.010
BLE 2M 82.200 82.200 1.000 100.00 0.00 0.010
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REPORT NO: 13280103-E1V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

DUTY CYCLE PLOTS

Agilent Spectrum Analyzer - AP2020.2.26,20773,Conducted F1
L RF 0% DC SEMSE:INT) ALIGHAUTD 09:13:26 PM Mar 13, 2020 Fi
Center Freq 2.440000000 GHz #Avg Type: RMS TReCE[[ 335 6 requency
PNO: Fast —— 1rig: Free Run Avg[Held: 11 TYFE|A
IFGain:Low #Atten: 30 dB peTfP HH R
AMKr1 69,30 ms Auto Tune
10dE/div__Ref 20.00 dBm 0.006 dB
og
100 1 Center Freq||
A
000 v ) 2.440000000 GHz
-10.0
= StartFreq||
oo 2440000000 GHz
-40.0
-50.0
o Stop Freq||
2440000000 GHz
-70.0
Center 2.440000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 100.0 ms (1001 pts) 8.000000 MHz
z T T i oo - ] Man
A2 t (@ 69.30 ms (A) 0,006 dB
2 F t 15.20 ms £.247 dBm
3 Freq Offset
4
5 0 Hz|
6
7
8
9
10 3
" a
< | =
IMSG %STATUS

Agilent Spectrum Analyzer - AP2020.2.26,20773,Conducted F1
L RF S0  DC SEMSEINT] ALIGM AUTC 08:5:39 PMMari3, 2020 [ _ |
Center Freq 2.440000000 GHz i #Avg Type: RMS TRAcE[ - 3.5 6 Frequency
PNO: Fast —»— Trig:Free Run Avg|Hold: 111 TYPE|A
IFGain:Low #Atten: 30 dB DETF MR
AMKr 82,20 ms AutoTune
10 deidiv__ Ref 20.00 dBm 0.006 dB
fiLog ‘
100 T CenterFreq
0.00 v 6 ~———| 2440000000 GHz,
-10.0
e StartFreq
oo 2.440000000 GHz
-40.0
500
a0 Stop Freq
2.440000000 GHz
-70.0
Center 2.440000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 100.0 ms (1001 pts) 8.000000 MHz
| Auto Man
I B
a2 t (A 82.20 ms (A) 0.006 dB
2 F t 6.000 ms £.217 dBm
3 Freq Offset
g 0Hz
6
7
8
9
10 3
1 D)
< | =
IMSG %STATUS
DUTY CYCLE BLE 2M
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REPORT NO: 13280103-E1V2
FCC ID: BCGA2453

DATE: 3/31/2020
IC: 579C-A2453

9.2.

LIMITS
None; for reporting purposes only.
RESULTS

9.2.1. BLE (1Mbps)

99% BANDWIDTH

Channel

Frequency
(MHZz)

99% Bandw idth
(MH2)

Low

2402

1.0390

Middle

2440

1.0400

High

2480

1.0370

Agilent Spectrum Analyzer - AP202:
e N L a T 13,
Center Freq: 2.402000000 GHz 0 5 Frequency enter Freq 2.440000000 GHz | Center Freq: 2440000000 GHz Frequency
= Trig: AvglHold: 20120 == Trig:Fras Run AvglHold: 20
“FGainLow  RAtten: 30 dB dio Device: aTS “iFGalnlow  #Aten: 30 4B
Ref Offset 11 dB Ref Offset 11 dB.
0 dBidiv Ref 20.00 dBm 10 dBldiv. Ref 20.00 dBm
Log Log
Center Freq| T Center Freq|
2.402000000 GHz| 1 2.440000000 GHz|
) |
¥

Center 2.402 GHz Span 2 MHz| CF Step Center 2.44 GHz ‘Span 2 MHz CF Step
#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms 200,000 kHz) #Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms 200,000 kHz
. . lauta Man ) . lAuto Man

Occupied Bandwidth Total Power 5.64 dBm Occupied Bandwidth Total Power 5.54 dBm
1.0386 MHz p—— 1.0400 MHz p—
Transmit Freq Error 2.761 kHz OBW Power 98.00 % 0Hz Transmit Freq Error 3.264 kHz OBW Power 99.00 % OHz

x dB Bandwidth 1.267 MHz x dB -26.00 dB x dB Bandwidth 1.279 MHz x dB -26.00 dB

Gysmans, [

Agilert Spectruam Anslyzer - AP
L

enter Freq 2.480000000 GHz | Center Freq: 2.460000000 GHz Frequency
- ig: AvglHeld: 2020
#IFGainLow BArten: 30 4B Radie Davice: BTS
Ref Offset 11 dB.
0dedy  Ref 20.00 dBm
Log
Center Freq|

2480000000 GHz|

Center 2.48 GHz
#Res BW 18 kHz

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth

#VBW 56 kHz #Sweep 100 ms| oeorep
Total Power 5.43 dBm pute Ve
1.0374 MHz FreqOfrset
2788kHz  OBW Power 99.00 % 0Hz
1.267MHz  xdB -26.00 dB
T

Span 2 MHz|

HIGH CHANNEL
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REPORT NO: 13280103-E1V2
FCC ID: BCGA2453

DATE: 3/31/2020
IC: 579C-A2453

9.2.2. BLE (2Mbps)

Channel

Frequency
(MHz)

99% Bandwidth
(MHz)

Low

2402

2.0830

Middle

2440

2.0840

High

2480

2.0819

Agiler Spectrum Analyzer Agilent Spectrum Anslyzor
3 S eI LG |1227.00 A Mar 12, 2020 [0 EE ALIGIAITO. | 124057 A Ma 12, 2020
Center Freq: 2 402000000 GHz Radio Std: None Frequency enter Freq 2.440000000 GHz ] ce q: 2 440000000 GHz Radio Std: None Frequency
= Trig: AvglHold: 20120 == Trig:Fras Run AvglHold: 2020
“FGainLow  RAtten: 30 dB Radio Device: BTS FGainLow  SAften: 30 dB Radio Device: BTS
Ref Offset 11 dB Ref Offset 11 dB.
0 dBidiv Ref 20.00 dBm 10 dBldiv Ref 20.00 dBm
Log Log
Center Freq| Center Freq|
2.402000000 GHz| 2.440000000 GHz|
f
Center 2.402 GHz Span 5 MHz| CF Step Center 2.44 GHz ‘Span 5 MHz CF Step
#Res BW 36 kHz #VBW 110 kHz #Sweep 100 ms 500,000 kHz) #Res BW 36 kHz #VBW 110 kHz #Sweep 100 ms §00.000 kHz
lauta Man lAuto Man|
Occupied Bandwidth Total Power 5.65 dBm — Occupied Bandwidth Total Power 5.54 dBm —
2.0829 MHz Freqoment 2.0839 MHz F——
Transmit Freq Error 2.739 kHz OBW Power 98.00 % 0Hz Transmit Freq Error 2.122 kHz OBW Power 99.00 % OHz
x dB Bandwidth 2.590 MHz x dB -26.00 dB x dB Bandwidth 2.582 MHz x dB -26.00 dB
wsa Gysmans, o [
I AL 106 5132 FM i 13, 2020
Cente 2430000000 GH2 Radio Std: None Frequency
= Trig:Fras Run AuglHold: 2020
iFGaimLow  #Awen: 30 4B Radio Device: BTS
Ref Offset 11 4B
10 dBidiv Ref 20.00 dBm
Log
o Center Freq
o 2.480000000 GHz
e ——
a0
ne
500 | ]
1
Center 2.48 GHz Span 5 MHz. CF Stey
#Res BW 36 kHz #VBW 110 kHz #Sweep 100 ms, 500,000 kHz,
uto Man
Occupied Bandwidth Tatal Power 4.63 dBm
2.0819 MHz FreqOfset
Transmit Freq Error 1.787 kHz OBW Power 99.00 % 0hz
x dB Bandwidth 2.580 MHz xdB -26.00 dB
oo flerarus)
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REPORT NO: 13280103-E1V2 DATE: 3/31/2020

FCC ID: BCGA2453 IC: 579C-A2453
9.3. 6 dB BANDWIDTH
LIMITS

FCC 815.247 (a) (2)
RSS-247 5.2 (a)
The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS
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REPORT NO: 13280103-E1V2
FCC ID: BCGA2453

DATE: 3/31/2020
IC: 579C-A2453

9.3.1. BLE (1Mbps)

Channel

Frequency
(MHZz)

6 dB Bandwidth
(MHZz)

Minimum Limit
(MHZz)

Low

2402

0.7260

0.5

Middle

2440

0.7290

0.5

High

2480

0.7200

0.5

Agie ) 3,
L IR0 (1200 U E=r=ay ALIHATC
enter Freq 2.402000000 GHz ) #Avg Type: RMS Frequency enter Freq 2.440000000 GHz ] vy Trpe: RMS Froquency
FHO-Wide —»= Trig: Free Run AvglHold: 20120 HO: Wide —» Trig: Free Run AvglHold: 20120
FGaimLuw : ot WFGainlow  #Asen: 40 45
,\ = - Auto Tune)| Auto Tune|
Ref Offset 11 dB AMkr1 "Q;’TLH‘ Ref Offset 11 dB
10l Ref 30.00 dBm 0.439 dB 0 g5y Ref 30.00 dBm
Center Freq| Center Freq
2.402000000 GHz| 2.440000000 GHz
StartFreq| StartFreq|
. ‘ 2400500000 GHz| . ’ 2.438500000 GHz|
A o
Stop Freq| Stop Freq
2.403500000 GHz| 2.441500000 GHz|
CF Step CF Step
300.000 kHz| 300.000 kHz|
lAuto Man lAuto Man
Freq Offset| Freq Offset|
0Hz 0Hz
Center 2.402000 GHz Span 3.000 MHz Center 2.440000 GHz Span 3.000 MHz.
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) H#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
wsa [ sc. [
Agilont Spectrim Analyzer - AP2070.2.76,20773,
foa— © 3 o SEREN ERETTT =
enter Freq 2.480000000 GHz | #avg Type: RMS requancy
PHO: Wida —»— Trig: AvglHeld: 20120
IFGainlow  RAtten: 40 dB
A T - Auto Tune|
el Offset 11 4B AMKrT 720 kHZ
10dE/div Ref 30,00 dBm -0.558 dB
Log
Center Freq|
2.480000000 GHz|
StartFreq
. 2478500000 GHz|
e ¢
Stop Freq
2.481500000 GHz|
CF Step
300,000 kHz
| lauto Man
Freq Offset|
OHz
Center 2.480000 GHz Span 3.000 MHz.
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
wsa [
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REPORT NO: 13280103-E1V2
FCC ID: BCGA2453

DATE: 3/31/2020
IC: 579C-A2453

9.3.2. BLE (2Mbps)

Channel Frequency

(MHz)

(MH2z)

6 dB Bandwidth

Minimum Limit
(MH2z)

Low 2402

1.4490

0.5

Middle 2440

1.4250

0.5

High 2480

1.4490

0.5

Agilent Spectrum Analyzer - AP2020.7,26, 70773, Agilent Spectrum Analyzer - APZOZ
T 3 : SEREN AR U I3 o Exr=ay ERETTT
[Center Freq 2.402000000 GHz | #hvg Type: RMS Frequency enter Freq 2.440000000 GHz I WAvg Type: RMS Frequency
PHO: Wida = Trig: BHO: Wide —»— Trig: Frae Run AvglHeld: 20120
IFGaimlow  #Aften: 40 48 WFGainlow  #Asen: 40 45
A ' ] Auto Tune)| n A H =] Auto Tune|
Ref Ofaet 118 AMKr1 1.449 MHZ e Offset 11 4B ANKrT 1.425 MHZ
10 e Ref 30.00 dBm 0.735 dB 0@y Ref 30,00 dBm -0.386 dB
Log Log
Center Freq| Center Freq
2.402000000 GHz| 2.440000000 GHz
StartFreq| StartFreq|
¢ 2.400500000 GHz| ? 2438500000 GHz
i W i
M 'S
Stop Freq| Stop Freq
] 2.403500000 GHz| 2.441500000 GHz|
CF Step CF Step
300.000 kHz| 300.000 kHz|
lAuto Man lAuto Man
Freq Offset| Freq Offset|
0Hz 0Hz
Center 2.402000 GHz Span 3.000 MHz Center 2.440000 GHz Span 3.000 MHz.
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) H#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
wsa [ sc. [
anter Froq Z4B0000000 GHz T Tmenns Frequency
. PHO: Wide —»— Trigs Free Run AvglHeld: 2020
IFGailuow  RAtten: 40 dB
~ e Auto Tune
ot Offaot 11 B ANKrT 1.449 MHZ
o/l Ref 30.00 dBm 0.505 dB
Log
CenterFreq|
2.480000000 GHz
StartFreq|
2.478500000 GHz
R o )
gl
Stop Freq|
} 2.481500000 GHz
CF Step|
300.000 kHz|
lauta Man
Freq Offset
0 Hz|
Center 2.480000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts),
s Tsans
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REPORT NO: 13280103-E1V2
FCC ID: BCGA2453

9.4. OUTPUT POWER

DATE: 3/31/2020
IC: 579C-A2453

LIMITS

FCC 815.247 (b) (3)
RSS-247 5.4 (d)
The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE
The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 dB cable) was entered
as an offset in the power meter to allow for a gated peak reading of power.

RESULTS

9.4.1. BLE (1Mbps)

Tested By: 20773
Date: 3/14/2020
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 4.75 30 -25.250
Middle 2440 4.67 30 -25.330
High 2480 4.73 30 -25.270
9.4.2. BLE (2Mbps)
Tested By: 20773
Date: 3/14/2020
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 4.84 30 -25.160
Middle 2440 4.68 30 -25.320
High 2480 4.73 30 -25.270
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REPORT NO: 13280103-E1V2

FCC ID: BCGA2453

DATE: 3/31/2020
IC: 579C-A2453

9.5. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 dB cable) was entered

as an offset in the power meter to allow for a gated average reading of power.

RESULTS

9.5.1. BLE (1Mbps)

9.5.2. BLE (2Mbps)

Tested By: 20773
Date: 3/14/2020
Channel Frequency AV power
(MH2z) (dBm)
Low 2402 4.57
Middle 2440 4.56
High 2480 4.59
Tested By: 20773
Date: 3/14/2020
Channel Frequency AV power
(MHz) (dBm)
Low 2402 4.70
Middle 2440 457
High 2480 4.60

Page 27 of 65

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-E1V2 DATE: 3/31/2020

FCC ID: BCGA2453 IC: 579C-A2453
9.6. POWER SPECTRAL DENSITY
LIMITS

FCC §15.247 (e)
RSS-247 (5.2) (b)

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

RESULTS
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REPORT NO: 13280103-E1V2
FCC ID: BCGA2453

DATE: 3/31/2020
IC: 579C-A2453

9.6.1. BLE (1Mbps)

Channel Frequency PSD Limit Margin
(MHz) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2402 -9.77 8 -17.77

Middle 2440

-9.81 8

-17.81

High 2480

-9.93 8

-17.93

Aghant Spoctrum Analyzer - AP2020.2.25,0773, Agilent Sposirusm Anatyzer - APA0Z0.2.26,20773,
T 3 : S FvEE v o s e EYETENT
enter Freq 2.402000000 GHz | #hvg Type: RMS Frequency enter Freq 2.440000000 GHz I WAvg Type: RMS Frequency
PHO: Wide —»— Trig: AvglHold: 1001100 BHO: Wide —»— Trig: Frae Run AvglHeld: 100/100
FGainLove | BAtten: 40 4B Wainlow | #Atten 40 45
e Offeet 1108 Mkr 2.401 812 GHZ Auto Tune e Offsst 11 48 Mkr1 2.439 810 GHZ AutoTune
0 cBidiv__Ref 30.00 dBm -9.766 dBm| 0gBicRef 30.00 dBm -9.805 dBm
Center Freq| Center Freq|
2.402000000 GHz| 2.440000000 GHz|
Start Freq| StartFreq
2.401000000 GHz| 2.439000000 GHz|
Stop Freq| Stop Freq
2.403000000 GHz| 2441000000 GHz|
CF Step CF Step)
200.000 kHz| 200.000 kHz|
Auto Man lAuto Man
Freq Offset] Freq Offset|
0 Ha 0Hz
Center 2.402000 GHz Span 2.000 MHz Center 2.440000 GHz Span 2.000 MHz.
#Res BIW 3.0 kHz #VBW 9.1 kHz Sweep 67.80 ms (1001 pts) #Res BW 3.0 kHz #VBW 9.1 kHz Sweep 67.80 ms (1001 pts)
Fr— [r—

SEE FETEN

Frequency

¥avg Type: RMS
AvalHold: 100100

BHO: Wida ——
IF GainiLow

Bcten: 40 4B

Ref Offset 11 dB.

%gr-'ei, Ref 30.00 dBm

MKr1 2.479 810 GHZ Auto Tune

-9.927 dBm

Center Freq|
2.480000000 GHz|

StartFreq|
2478000000 GHz|

Stop Freq|
2481000000 GHz|

CF Step
200.000 kHz|
|Auto Man|

Freq Offset
0Hz

ICenter 2.480000 GHz
#Res BW 3.0 kHz

‘Span 2.000 MHz|
Sweep 67.80 ms (1001 pts)

#VBW 9.1 kHz

[y

HIGH CHANNEL
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REPORT NO: 13280103-E1V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

9.6.2. BLE (2Mbps)

Channel Frequency PSD Limit Margin

(MHz) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2402 -13.19 8 -21.19

Middle 2440 -13.31 8 -21.31
High 2480 -14.01 8 -22.01

Aghant Spoctrum Analyzer - AP2020.2.25,0773, Agilent Sposirusm Anatyzer - APA0Z0.2.26,20773,
T 3 : S FvEE v o s e EYETENT
enter Freq 2.402000000 GHz | #hvg Type: RMS Frequency enter Freq 2.440000000 GHz I WAvg Type: RMS Frequency
PHO: Wide —»— Trig: AvglHold: 1001100 BHO: Wide —»— Trig: Frae Run AvglHeld: 100/100
FGainLove | BAtten: 40 4B Wainlow | #Atten 40 45
e Offeet 1108 Mkr 2.401 616 GHZ Auto Tune e Offsst 11 48 MK 2.439 616 GHZ AutoTune
0 cBidiv__Ref 30.00 dBm -13.193 dBm 0gBicRef 30.00 dBm -13.313 dBm|
Center Freq| Center Freq|
2.402000000 GHz| L 2.440000000 GHz|
Start Freq| StartFreq
2.400500000 GHz| 2.438500000 GHz|
. Stop Freq| ‘ Stop Freq
2.403500000 GHz| | { 2441500000 GHz|
CF Step | | | CF Step)
300.000 kHz| 300.000 kHz|
Auto Man | lAuto Man|
Freq Offset] Freq Offset|
0 Ha 0Hz
Center 2.402000 GHz Span 3.000 MHz Center 2.440000 GHz Span 3.000 MHz.
#Res BIW 3.0 kHz #VBW 9.1 kHz Sweep 101.7 ms (1001 pts) #Res BW 3.0 kHz #VBW 9.1 kHz Sweep 101.7 ms (1001 pts)
Fr— o [r—

SENEIN ALIGNALTD

#Avg Type: RMS Frequency
Wide —»— Trig: Free Run AvglHold: 1001100
IFGain:Low #Atten: 40 dB
Ref Offset 11 d8 MKr1 2.479 616 GHZ Auto Tune
lggaruw Ref 30.00 dBm -14.101 dBm)|
Center Freq

2.480000000 GHz|

StartFreq
2478500000 GHz

e T ¢ I StopFreq
| 2481600000 GHz

CF Step
300000 kHz|

|auto Man

FreqOffset
OHz

£00

Center 2480000 GHz Span 3.000 MHz,
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 101.7 ms (1001 pts)
= [

HIGH CHANNE
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REPORT NO: 13280103-E1V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

9.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5

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

RESULTS
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REPORT NO: 13280103-E1V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

9.7.1. BLE (1Mbps)

Agilont Spectrusm Analyzer - AP Agilent Spectrum Analyzor -
3 BN OGS0 120254 A E U I3 EErE, LG E
2.400000000 GHz #Avg Type: RIMS A & requency enter Freq 13.015000000 GHz | #avg Type: RMS requency
PHO: Wide —»~ Trig: Free Run AvglHold: 1001100 y w PHO: Fast —»— 1rig: Free Run AvglHeld: 1010
IFGain:Love  BAtten: 40 4B oerlP WFGainlow  #Atten: 40 45
T I - Auto Tune| T = - Auto Tune|
Ref Offset 11 dB Mkr1 2.402 27 GHZ Ref Offest 11 dB Mkr4 25.865 0 GHz
|9 gridy_ Ref 30.00 dBm 4.831 dBm 19 g5idie_Ref 30.00 dBm -31.766 dBm
1 1 Center Freq| 1 Center Freq
& 2.4D0000000 GHz| O 13.015000000 GHz
StartFreq| T T StartFreq|
2:395000000 GHz| T T 1 30.000000 MHz
4 O st T ‘ . S
Stop Freq| Stop Freq
2405000000 GHz| 26.000000000 GHz|
Center 2.400000 GHz Span 10.00 MHz| CF Step Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts] 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2537000000 GHz|
{MrAlMoDE TRC] ScL] L TUNETON L PURCTIDR WIDTH L FUNCTION VALE R [pute Man | T I 1151 5 N SR to Man)
N t 2402 27 GHz 4831 dBm 1N T 2.402 0 GHz 3831 dBm
z N 1 240000GHz 42760 dBm 2 N T 48040GHz 40734 dBm
3N f 2.388 10 GHz. -38.788 dBm Freq Offset] 3N T 7208 0 GHz -40.164 dBm Freq Offset|
4 oHz N f 258650GHz 31766 dBm o Hz|
5 5
3 6
7 7
& 8
5 9
10 10
1 - 1 8
< > < »
sc Gysmans sc [

LOW CHANNEL BANDEDGE

et Spectrum Analyzer - A
E U W > Er= iz E
requency enter Freq 13.015000000 GHz | #avg Typ requency
PHO: Wido —o— Trig: Free Run F0: Fast == Trig: Free Run AvglHold: 10110
IFGain:Law - 40 dB AutoT IF GaineLow FAen: 40 dB AutoT
ito Tune| = to Tune
Ref Offset 11 dB ’ Ref Offset 11 dB Mkrd 25.759 8 GHZ
0y Ref 30.00 dBm 4.730 dBm) 10d5/a__Ref 30.00 dBm -31.194 dBm|
Log og
Center Freq| Center Freq|
2.440000000 GHz| C) T 13.015000000 GHz|
[] StartFreq| I T StartFreq|
2.435000000 GHz| T T T 30.000000 MHz |
gt 8 ]
i . gy —
Stop Freq Stop Freq|
2.445000000 GHz| 26.000000000 GHz|
CF Step Start 30 MHz Stop 26.00 GHz, CF Step,
1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz
Auto Man to Man
| I A 15 O S A ST
1N T 24400 GHz 3276 dBm
2 N f 48800GHz 40199 dBm
Freq Offset] 3N T 73200 GHz . 060 dBm Freq Offset|
ozl N f 257638GHz 31134 dBm oH
5
6
7
8
9
Center 2440000 GHz Span 10.00 MHz 1 "
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) < »
wsa pstans o [Rm—

IN-BAND REFERENCE LEVEL

- 70773 Agilent Spectrum Analyzer - A
enier Freq 2483500000 GFz g Ty RS Frequency e ot Frequency
PO Wida —— Trig: Free Run AvglHold: 100100 HO: Fast == Trig: Frae Run AvglHold: 1010
IFGaiLow #Atten: 40 dB Auto T IF Gainelow #Aten: 40 4B AutoT
] ito Tune; = - to Tune
r Osst11 4B WK1 2.480 27 GHZ et Onet 1148 Mkrd 24.182 7 GHZ
10 c3ia__Ref 30.00 dBm 4.622 dBm 10d2/a__Ref 30.00 dBm -31.017 dBm
og og
Center Freq| 1 Center Freq
¢ 2.483500000 GHz| 4 13.015000000 GHz|
StartFreq| StartFreq|
2.478500000 GHz| ¢ 30.000000 MHz|
IS | | | P sl gy
Stop Freq )i Stop Freq|
2.488500000 GHz| 26000000000 GHz
Center 2.483500 GHz Span 10.00 MHz CF Step Start 30 MHz Stop 26.00 GHz, CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts] 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2557000000 GHz|
(rrafooeliaclscll s L L FUNCTON L PUCTIDN WIDTH L FUNCTION VALUE B [pute Man | T I 1151 B 5 A S R to Man)
N 2.480 27 GHz 4522 dBm TN T 2.4800 GHz 3.040 dBm
2 N 1 248762GHz  -39.668 dBm 2 N T 49600GHz 40090 dBm
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REPORT NO: 13280103-E1V2 DATE: 3/31/2020
IC: 579C-A2453

FCC ID: BCGA2453
9.7.2. BLE (2Mbps)
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REPORT NO: 13280103-E1V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

10. RADIATED TEST RESULTS
10.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uvV/im)at3m (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 as applicable 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.
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REPORT NO: 13280103-E1V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

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.
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REPORT NO: 13280103-E1V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

10.2. TRANSMITTER ABOVE 1 GHz

10.2.1. BLE (1Mbps)

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

| AUl Fremont - Chamber E 2828 Mar 249 19:37:51
25
Restricted Bondedge
Project Number
115 Client
Config:EUT Only
- Mode:BLE 1M
185 Tested by: 30686
95
f
85 [
~ |
S f E
3 75
E i
S f
B5¢ ’ “
55l AvErogs Bulim) | \
ML'““““ AR TS T b T TTRTT PR TOTTR [PNPRTUTITS: FITTPRL I Y T N mJ L- OO RTTIYP TR I IPog B AR |
N L I " ¥ o 4 " g " TR T i 4 w ’
45 PR .
e AT S i AL T Al A A S g it S A A ;-—x"»An"mmw'-*-~“-"d-’--f“—‘-mg‘-«.- MR A B e L L e
35
2. 31 T2MH=z/ 2.43
Frequency (GHz)
Renge (GHz) FEU/IEY ReffAitin  Dst/Avg Tipe Sueap Fiz  ¥ops/fade  Fozition Fanga (GHz) [ Faf/ftin  Det/Avg Teps Suesp Fts  $sups/Mode  Pozition
1:2.31-2.43 MC-34B)/3H 187118 PEAK/Pur Bvg(RMS)  Tnseclhdo)  B208 MAXH 114 degs 18 en H 1 4. Ll 4 18 i ER/ P q(RM ut Baae L 114 deg
Low CH BE - H.TST 38915 12 Sep 2816 Rev 9.5 B6 Mor 2820
Marker Frequency Meter Det AF T119 (dB/m) Amp/CbI/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.38999 42.89 Pk 32.3 -26.4 48.79 - - 74 -25.21 114 120 H
2 * 2.37406 46.41 Pk 32.2 -26.5 52.11 - - 74 -21.89 114 120 H
3 *2.38999 32.84 RMS 32.3 -26.4 38.74 54 -15.26 - - 114 120 H
4 *2.38614 34.92 RMS 32.3 -26.5 40.72 54 -13.28 - - 114 120 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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FCC ID: BCGA2453

DATE: 3/31/2020
IC: 579C-A2453

VERTICAL RESULT

I,\I__I_\L Fremant — Choamber E 2828 Mar 24 19:58: 35
25
Restricted Bondedge
Project Number
115 Client
Config:EUT Dnly
- Mode:BLE 1M
1850 Tested by JBEE6
950
85
£
= 75
@
2
B5k-
ccl Average Limi BuU¥m)
[ |
AL M Ao T s B s v Mg st b TNEREPREREE YT TROCTNRIET NN MAPESr AW (T TIPS YT e
a5
] b 3
P ta
35
2. 31 12MHz/ 2.43
Frequency (GHz)
fange (6z) REU7IBU Ref/itln  Dat/ivg Tipe Suesp Fis  ¥aps/fade Fosition Farga (GHD) REMABH Faf/itin  Dst/Avg Tope Svesp Fia  fopsifode Fozition
Low CH BE - U.TST 33915 12 Sep 2816 Rev 9.5 B6 Mar 2824
Marker Frequency Meter Det AF T119 (dB/m) Amp/CbI/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin ‘Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
1 *2.38999 44.18 Pk 32.3 -26.4 50.08 74 -23.92 150 373 \2
2 *2.35934 46.64 Pk 32.1 -26.5 52.24 - - 74 -21.76 150 373 \
3 *2.38999 34.32 RMS 32.3 -26.4 40.22 54 -13.78 - 150 373 \
4 *2.37803 35.28 RMS 32.2 -26.4 41.08 54 -12.92 150 373 Vv

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13280103-E1V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

IﬁrUL Frement - Chamber E 2828 Mor 24 28:51:51
25
Restricted Bandedge
Fraoject Number
L S Cliznt
Config:EUT Only
- Mode :BLE 1M
L2 e Tested by: 30606
g5l.... 7 N S NSV N H————
[
i
B85 i
<
= 75
@
Kl
B |‘ ------
| Averoge Limit (dBul/ ml
550 =
TR L DOl TP T PP FOT I I ek )[ Mt o b e et et e i i ket o L o e gd e Ll bl
e bl i/ y pelif ol 4 AL s Hpelitidhli
45 | g
It A A AR A ﬁ«y—mmw;wwu i u.‘v---ww'qn-:fk%\‘.v;wm\-/-‘-m«‘wmwli‘.‘.m’m—-\'--uww.\-:wM-.-u-.-,—.m« el AL el il
35
2.43 T3.3MHz/ 2.563
Frequency (GHz)
fange (GHz) FEU/UEU Fefifitin  Det/ivg Tipe Sucep Flc  #upc/fade Fosition Fanga (G FEMABU Faffitin  Det/fivg Tupe Suesp Fio  Pupsifode  Fomition
1:243-2.5%3 MCIEIM QT8 PER/Par Rug(RMD)  fnsecthuc) BB MAXH 347 dege 218 cn | 224325 M WIB AR/ BgBMS)  lwsec(Autc]  BOR  1BLTA 47 dags 210
High CH BE - H TST 38915 12 Sep 2016 Rev 9.5 B6 Mar 2824
Marker Frequency Meter Det 'AF T119 (dB/m) AmpICbI/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuV/m) (d8) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.48351 44.46 Pk 32.8 -26.5 50.76 - - 74 -23.24 347 210 H
2 2.52966 46.59 Pk 329 -26.5 52.99 - - 74 -21.01 347 210 H
3 *2.48351 33.02 RMS 32.8 -26.5 39.32 54 -14.68 - - 347 210 H
4 2.50748 35.64 RMS 329 -26.4 42.14 54 -11.86 - - 347 210 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13280103-E1V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

VERTICAL RESULT

| 25Ul Fremont - Chember € 2020 Mar 24  20:44: 16
25
Restricted Bondedge
Praject Number
115 Client
Config:EUT Only
~ Mode :BLE 1M
185 Tested by: 30686
95/
85
3 75
m
2
BS[
Average mit (dBulUim)
EE| . -k - 2 .
b st A g M A N Mt ly lﬁ.l-,.»‘n"_u,-u"»_um v ol e g A b A A M...ﬂ.\-,..m,a..-.uﬂ PR R R ey
45 & 4
& d o,
35
2.43 13, 3MH=z/ 2.563
Frequency (GHz)
Renge (GHz) FEUABN Raffdtin  Dat/ivg Tupe Sueep Pis  Fwps/fade Fosition Ronga (GHz) REWABY Ref/itin  Det/fvg Tups Suesp Fts  #5ups/Mode  Fosition
High CH BE - U.TST 3A915 |12 Sep 2816 Rev 9.5 A6 Mor 2A7H
Marker Frequency Meter Det AF T119 (dB/m) Ampl/Cbl/Fltr/Pa Corrected Average Limit Margin Peak Limit PK Margin ‘Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
1 *2.48351 43.91 Pk 328 2655 50.21 - - 74 23.79 277 391 v
2 2.54988 26.92 Pk 32.8 265 53.22 - - 74 20.78 277 391 v
3 *2.48351 34.58 RMS 32.8 2655 40.88 54 13.12 - - 277 391 v
4 2.55731 35.44 RMS 32.8 26.4 41.84 54 -12.16 - - 277 391 v
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13280103-E1V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

! II__UL Fremont,5m Chomber B 2820 Mar 13 18:29: 21
Radioted Emissions 3-Meters
N Project Number:
Config:EUT Only
Mode :BLE 1M 24B2MHz
Tested by: 19467
DI | eeeemmmnmeereermmmmessseeeeeeessas e eesmna e eeeeenenneed e eeeeeessase e
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€
3 65
©
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— 3 Wi
BSW .wﬂ
25
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Forze (61 FEUTUED Feflfin Detifg Tope Sezep Fo oMok Fosiiion Rerge (G FEUAEU Ref/iin  Detffug Type Coop Pia Wupa/fode Forition
1:1-3 H-3E)/30  IBT/10 PERK/Fr AvglRES)  Staaeolfdo) £000  HAM B-JBdegs H 3:318 HC-3)/38 57/ PERK/Pur Rug(BNG)  30Znsecthuto) 18k MAKH B-360daps H
FCC Port!5C 2. 4GHz RSE.TST 38915 29 Dsc 2815 Rev 9.5 86 Mor 28204
| IEUL Fremont,5m Chamber B 28268 Mar 13 18:29: 21
i | Rodicted Emissions 3-Meters
B S S Praject Number:
Conf ig:EUT Only
Mode |BLE 1M 24B2MH=z
Tested by: 19467
O e
o e S
Fearciloni L et (B0 mJ
T
£
3 E5
K
- g gimlt iaBitkn (B m)
55 =S N
F
2 i : :
45 R ; N .
=]
i @ i i
1] [ - . i AN SSUPURTPPO SN0 TYRVTTIL Ty ool [ i e bt
25
1 - - - - - "Tiw - - — s
Freguency (GHz2
Farze (671 FEI/UBD Faf /Atin Datifg Tope Sexep Fio  Fopeiflod  Fasiiion Farge (G FEW/IEN Ref/Riln  Deifbug Ty S Pia  Fupalfide Foxitian
FCC PortiSC 2. 4GHz RSE.TST 38315 29 Dsc 2815 Rev 9.5 B Mar 2824

VERTICAL
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REPORT NO: 13280103-E1V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

RADIATED EMISSIONS

Marker Frequency Meter Det AF T962 (dB/m) Amp/Cbl/Fitr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuVv) (dBuV/m)

1 2.6519 38.87 PK2 29.2 -18.7 49.37 - - 74 -24.63 134 270 H
2 2.61938 38.97 PK2 29.2 -18.8 49.37 - - 74 -24.63 308 154 \4
3 3.23251 38.1 PK2 314 -26.6 42.9 - - 74 -31.1 194 136 H
4 7.20532 39.01 PK2 37.1 -21.7 54.41 - - 74 -19.59 0 108 H
5 *4.53052 36.87 PK2 31.9 -24.9 43.87 - - 74 -30.13 93 108 \

* 453173 24.96 MAv1 31.9 -24.9 31.96 54 -22.04 - - 93 108 \
6 7.20529 39.06 PK2 37.1 -21.7 54.46 - 74 -19.54 339 101 \4

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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FCC ID: BCGA2453

DATE: 3/31/2020
IC: 579C-A2453

MID CHANNEL RESULTS

| 1,‘_LH_ Fremont,5m Chamber B 2828 Mar 13 28:83:51
Radiated Emissions 3-Meters
Project Number:
165 Canf ig:EUT Onl
Mode :BLE 1M 244BMHz
Tested by: 19467
[ OSSOSOt USSR RO SO
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.TST 38915 29 Dec 2015 Rev 9.5 @6 ter 2020
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Mode :BLE 1M 244BMHz
Tested by: 19467
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VERTICAL
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FCC ID: BCGA2453 IC: 579C-A2453

RADIATED EMISSIONS

Marker Frequency Meter Det AF T962 (dB/m) Amp/Cbl/Fitr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuVv) (dBuV/m)
1 2.58149 39.05 PK2 29.3 -18.8 49.55 - - 74 -24.45 45 274 H
2 *3.87828 38 PK2 31.4 -26.1 43.3 - - 74 -30.7 181 282 H
*3.88075 26.57 MAv1 31.3 -26.1 31.77 54 -22.23 - - 181 282 H
3 *7.3196 40.02 PK2 37 -22.6 54.42 - - 74 -19.58 159 101 H
*7.31939 31.86 MAv1 37 -22.6 46.26 54 -7.74 - - 159 101 H
4 3.03151 38.94 PK2 30.1 -26.8 42.24 - - 74 -31.76 41 315 \
5 *4.71127 37.66 PK2 325 -25.1 45.06 - - 74 -28.94 264 101 \4
*4.71068 25.64 MAv1 325 -25.1 33.04 54 -20.96 - - 264 101 \
6 *7.32072 39.78 PK2 37 -22.6 54.18 - - 74 -19.82 340 327 \4
*7.3206 32.19 MAv1 37 -22.6 46.59 54 -7.41 - - 340 327 \4

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 13280103-E1V2
FCC ID: BCGA2453

DATE: 3/31/2020
IC: 579C-A2453

HIGH CHANNEL RESULTS

UL Fremont,5m Chamber B

2328 Mor 13 22:58:32

11
Radiated Emissions 3-Meters
Project Number !
165 Canf ig:EUT Onl
Mode :BLE 1M 248BMHz
Tested by: 19467
O
=L OSSN UUOUSSSOUUS SFUUSSOUOSY SRSSSSSOSSRPI NSOSSSOSUSSSSSR: SOUUUSPURRE OSSNSO HSSSSSSNS SOOSSSOS SOt SO OO
Peak Lim m
7 L] oSO OOO OO OOUOT O N SOUUNOOTOUSROOTH N OOUOOON NOOOO SO OO O UO: HOUOOONSOUOUR OSSO SUUOUUUUNE SOOTRSSON SOTONUUTE SOUUOOORS SOOI
c
3 5
= =11 SO 0 S SRS S
I
T
o Fug Limit (dBull/n)
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3
1 SO NSRS SSSSSUNN SOS 29 T et o
| ,hmlnw"‘ PN
BBW RN
DD eeeesmsses ettt bt et enmss e bt enes s e st
1 8 18
Frequerncy (GHz)
Range (Gh) REUARY Ref/ittn Det/vg Tuge Sueep Suparticds  Pasition Rarge (&12) AR Rel/tin  Det/hvg Tupe Sueen Pis  #psfde Position
BB G0 FER/Rr RS Sovaaciiuto) s B Fbdags H | 328 IHC3 B B PR/l RoglRHS)  WossciRuta) 18 AN B EAdess H

f.TST 38915 29 Dec 2@15

Rev 9.5 06 Hor 2026

HORIZONTAL

11:UL Fremont,5m Chamber B 2828 Mor 13 22:58.32
Radiated Emizszions 3-Meters
Project Number:
185 Config:EUT Only
Mode :BLE 1M 24BBMHz
Tested by: 19467
[ L SOt SOOI OO
85
Fagrothnit (b (dBul)/m
?l: ,,,,,,,,,,,,,,,,
I
~
% 6': ,,,,,,,,,,,,,,,,
3
— By gyinlt (tBin (Bl m)
35 -
5]
a
(N b B b AN
B!
35
2': ,,,,,,,,,,,,,,,,
! 18 18
Frequency (GHz)
Farge () AR Ref/tln  Detifvg Tupe Sueep Fis  Fowpsiicde Fasition Rarge (412) AT Rel/tin Dot/ Tupe Sueep Fis Fapsifode Position
k.TST 38915 23 Dec 2815 Rev 9.5 86 Hor 2820

VERTICAL
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REPORT NO: 13280103-E1V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

RADIATED EMISSIONS

Marker Frequency Meter Det AF T962 (dB/m) Amp/Cbl/Fitr/Pa Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dBuV/m)
1 2.09845 37.56 PK2 26.9 -18.9 45.56 - - 74 -28.44 256 272 H
2 7.12287 34.62 PK2 36.9 -21.7 49.82 - - 74 -24.18 169 219 H
3 *7.43981 39.2 PK2 36.9 -22 54.1 - - 74 -19.9 355 105 H
* 7.44054 30.4 MAv1 36.9 -22 45.3 54 -8.7 - - 355 105 H
4 6.61573 35.61 PK2 35.6 -23 48.21 - - 74 -25.79 172 283 \
5 7.21959 35.1 PK2 37.1 -21.9 50.3 - - 74 -23.7 279 140 \
6 *7.4393 38.79 PK2 36.9 -22 53.69 - - 74 -20.31 326 172 \4
*7.4406 30.1 MAv1 36.9 -22 45 54 -9 - - 326 172 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 13280103-E1V2
FCC ID: BCGA2453

DATE: 3/31/2020
IC: 579C-A2453

10.2

2.

BLE (2Mbps)

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

| LUl Fremont - Chamber E 2828 Mor 24 21:29:84
25
Restricted Bandedge
Fraoject Number
L S Client
Config:EUT Only
- Mode :BLE 2M
185 Tested by: 30686
950 p
I
I
85 I
N i
3 79 i
@ | 1
S [
E50 f ------
.
551 Average mit CdBulym) : l ‘\I )
[FRRPPSPVIR U OREIPRN - "N WPV AR RO IC WY PYTTON PRI PPPYY RNV NUSPTRPOPPMUINP RO W I L dth s ! | Yttt el aidhaiatoodh
) . the . L il
45 i "
VT A A g ¥t 4 e s p ey AR Py Veplgrayr sty 5‘. sl e v Wy AT i sy
35
2. 31 T2MHz/ 2.43
Frequency (GHz)
Ronge (GHz) REUAIBU Refiitln Dat/ivg Tipe Suesp Pis  $ps/fade Position Rarga (GHD) REMABI Faf/itin  Dst/Avg Type Suesp Fia  fupsitode Fozition
1:2.31-2.43 TMC-38)/30 e PEAK/Pur Bvg(RMS)  Tnseclhdo)  B208 MAXH 183 degs 194 en H 1 4. Ll 4 LI i ER P q(RM ut e L 14 ] 4 en H
Low CH BE - H.TST 38915 12 Sep 2816 Rev 9.5 B6 Mar 2829
Marker Frequency Meter Det 'AF T119 (dB/m) Amp/CbI/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuv/m) (d8) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.38999 43.53 Pk 32.3 -26.4 49.43 74 -24.57 193 194 H
2 *2.32613 46.46 Pk 32 -26.5 51.96 - - 74 -22.04 193 194 H
3 *2.38999 33.24 RMS 32.3 -26.4 39.14 54 -14.86 - 193 194 H
4 *2.3707 35.6 RMS 32.2 -26.5 41.3 54 -12.7 193 194 H

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

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 13280103-E1V2

DATE: 3/31/2020
FCC ID: BCGA2453

IC: 579C-A2453

VERTICAL RESULT

| 5UL Frement - Chomber E 20828 Mor 24 21:21:084
25
Restricted Bondedge
Praject Number
115 Client
Config:EUT Only
. Mode :ELE 2M
1850 Tested by JBEE6
95
85
= 75
[55}
=
B51
ool Average Eimit (dBUU¥m)
55 2 ! '
PETRPPTORRS .-mweuﬂ-..»-«wL.qwum‘wr-mmu@-mw'mm,,«fu&quq.-fvl«w,WWJ-a‘\-U«w.m--n«va--‘w«awM-?’ww»‘- bptos Wttt sk it
45
4 o
Q K o
(w]
35
2.3 T2MHz/ ' Z.43
Frequency (GHz)
Renge (GHz) PRI/ Ref/itin Det/Aug Tipe Suesp Fls ®wps/flads Fosition Fanga (GHz) REM/UEH Faf/ftin  Det/Avg Teps Suesp Fts $sups/Mode  Position
Low CH BE - U.TST 33915 12 Sep 2016 Rev 9.5 B6 Mar 282H
Marker Frequency Meter Det AF T119 (dB/m) Amp/CblI/Fltr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.38999 44.42 Pk 323 26.4 50.32 74 23.68 279 367 v
2 *2.38938 2613 Pk 323 264 5203 - - 74 2197 279 367 v
3 *2.38999 3319 RMS 323 26.4 39.09 54 1491 E - 279 367 v
2 *2.3768 35.64 RMS 322 26.4 41.44 54 1256 - - 279 367 v
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13280103-E1V2
FCC ID: BCGA2453

DATE: 3/31/2020
IC: 579C-A2453

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

I”EUL Frement - Chamber E 2828 Mor 24 23:14:59
25
Restricted Bandedge
Fraoject Number
L S Cliznt
Config:EUT Only
- Mode :BLE 2M
L2 e Tested by: 30606
95 T - S . D S
1A
I
85 t
<
3 75 ‘
@ I}
2 [
S SRS IS f B eseereeesseeefeesessseeessssneeseeessefeeessecnnes e ssseees e ssssees e s s s s
| |
| ‘I Averoge Limit (dBul/ ml
55l ; | | 2
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. - o W ol !
45 ‘ B ‘ q
s A R S e e A et g i oA Al o s S 0t Ay b Al o1 g iy
35
2.43 T3.3MHz/ 2.563
Frequency (GHz)
fonge (6112) UM Rafiitin  Detivg Tupe Suesp Fls  Faps/fade  FPosition Fonga Cati2) BB Faf/ftin  Det/fivg Teps Sueep Fts foupsifode  Fosition
1:2°43-2,53 MC-JEN/M NGIR PEPar Pug(RMS)  Ineeclh)  BBE M 12 dege 138 ca H | 2124325 M WIB ERPe PvgRHS) 1 sto)  ERgE  1BBTA 12 dege 1
High CH BE - H.TST 38915 12 Sep 2816 Rev 9.5 BE Mor 2629
Marker Frequency Meter Det AF T119 (dB/m) Ampl/CbI/FItr/Pa Corrected ‘Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuUV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.48351 4454 Pk 328 26.5 50.84 74 -23.16 12 138 H
2 2.52763 46.52 Pk 32.9 -26.5 52.92 - - 74 -21.08 12 138 H
3 *2.48351 35.7 RMS 32.8 -26.5 42 54 -12 - - 12 138 H
4 2.50983 35.47 RMS 32.9 -26.4 41.97 54 -12.03 12 138 H

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13280103-E1V2

FCC ID: BCGA2453

DATE: 3/31/2020

IC: 579C-A2453

VERTICAL RESULT

UL Fremont — Chamber

E

2828 Moar 24

23:22:\89

125
Restricted Bondedge
Project Number
115 Client
Config:EUT Only
- Mode:BLE 2M
185 Tested by: 30686
950
85
£
S 75
m
=
e S
fAverage Limit (dBulUim)
55 : = 2
’ 1 [
AN A i A sl b o A e oo ook 0 ot AVt s Ao A o bl
45 ]
5 4
a <]
35
2.43 13.3MH=/ 2.563
Frequency (GHz)
Renge (GHz) FEUIBU Ref/itin  [Dat/Avg Tupe Suesp Fls  ®wps/fads  Fosition Fanga (GHz) REM/UEH Faf/ftin  Det/Avg Teps Suesp Fts $sups/Mode  Position
High CH BE - U.TST 3A915 |12 Sep 2816 Rev 9.5 A6 Mor 2A7H
Marker Frequency Meter Det AF T119 (dB/m) Amp/CblI/Fltr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.48351 44.77 Pk 32.8 -26.5 51.07 74 -22.93 178 238 \2
2 2.52935 46.57 Pk 32.9 -26.5 52.97 - - 74 -21.03 178 238 \
3 *2.48351 35.13 RMS 32.8 265 41.43 54 12,57 - 178 238 v
4 2.52191 35.56 RMS 32.9 -26.5 41.96 54 -12.04 178 238 Vv

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

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 13280103-E1V2
FCC ID: BCGA2453

DATE: 3/31/2020
IC: 579C-A2453

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

11:UL Fremont,Bm Chamber B 2328 Mor 14 8E:89:57
Radiated Emissions 3-Meters
Project Number
185 Canfig:EUT Only
Mode :BLE 2M 24B2MHz
Tested by: 19467
[ OSSOSO OOt USSR FRUEOOT: SO
LSS SRR SNt NSTSSSSSSSSSSSSS HRSSSSSSSOS SRS WOSSSSSSSSE SUSSUES SOOI S SO
Pea m md
b L OSSO OO OO SOOI VOOUSO OO OV USSR SOOOROUOS O SO SR SO SO SO OO
S5k eeeenrrmseereereeeessmeeeeeceassseeeeereeeessmsseeeeeesssseenbereee e eesee s cesmsn et e ee et e et eeema e bremmnsan b censan s eremmeesa e eennan s eensnnneeseermmmenaneeee]
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fange () REUABU Ref/ittn  Det/hvg Tuge Sueep Fis HupsMode  Position Rarge (612) AR Rel/tin  Det/ug Tupe Susen Pls  ¥ps/fode PosiLion
3 T A8 PER/Fr RogUMS)  Szmseriiko) G008 MAgh B-Fideos H | 3318 IMC3@3/38 B FERK/Far RuglRIS)  BzasaciAuto) 18 K d-36adess H

FCC Port15C 2.4GH=z RSE . TST 38915 29 Dec 2815

Rev 9.5 06 Hor 2026

HORIZONTAL

,H:UL Fremont,5m Chamber B 2828 Mor 14 B8:89.57
Radiated Emizszions 3-Meters
Project Number:
185 Config:EUT Only
Mode :BLE 2M 24B2MHz
Tested by: 19467
[ L SOt SOOI OO
85|
Foarcibmib damiAn (dBUU/m
?l: ,,,,,,,,,,,,,,,,,,,,,
c
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— By gyinlt (tBin (Bl m)
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5
1 U R S S @ g BIPTPRCN T i diinestote
4 :
(m H
35| ;
|
2': ,,,,,,,,,,,,,,,,,,,,,
1 18 18
Frequency (GHz)
[ Range (@ FEUARH Fef/Attn  Det/fivg Tupe Sarep iz Pupsfcde  Pasition Forge (G1D) U Rel/ALtn  Det/ivg Tupe Tuep Pis  Topsifode Position
FCC Port15C 2.46Hz RSE.TST 38315 29 Dec 2815 Rev 9.5 86 Hor 2820

VERTICAL
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REPORT NO: 13280103-E1V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

RADIATED EMISSIONS

Marker Frequency Meter Det AF T962 (dB/m) Amp/Cbl/Fitr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuVv) (dBuV/m)
1 *4.20528 36.63 PK2 31.8 -24.7 43.73 - - 74 -30.27 219 290 H
*4.2048 25.11 MAv1 31.8 -24.7 3221 54 -21.79 - - 219 290 H
2 * 4.75355 37.42 PK2 32.7 -24.4 45.72 - - 74 -28.28 237 106 H
*4.75328 25.8 MAv1 32.7 -24.4 34.1 54 -19.9 - - 237 106 H
3 7.20721 38.38 PK2 37.1 -21.7 53.78 - - 74 -20.22 356 142 H
4 * 4.82655 37.04 PK2 33.1 -24.6 45.54 - - 74 -28.46 279 123 \
*4.82534 25.29 MAv1 33.1 -24.6 33.79 54 -20.21 - - 279 123 \4
5 7.20739 38.42 PK2 37.1 -21.8 53.72 - - 74 -20.28 217 101 \
6 * 8.40353 33.96 PK2 37.5 -19.9 51.56 - - 74 -22.44 96 167 \4
* 8.40422 22.27 MAv1 375 -19.9 39.87 54 -14.13 - - 96 167 \4

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average

Page 51 of 65

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-E1V2

FCC ID: BCGA2453

DATE: 3/31/2020
IC: 579C-A2453

MID CHANNEL RESULTS

'HEUL Fremont,Bm Chamber B 2328 Mor 14 ar:17:17
Radiated Emissions 3-Meters
Project Number:
165 Canf ig:EUT Onl
Mode :BLE 2M 244BMHz
Tested by: 19467
[ OSSOSOt USSR NSRRI SO
LSS SRR NSRS RASSSSSSSSSSSSIS HNSSSSSSSOS SRS WOSSSSSSSSE SUSSONS SSSSSSSE S SO
Faak Lin ™
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1
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-0 OO S5OSO 000U ONEOOODO VSO OOUNNOTIOOUOSE: SOTIPOOOSSRUTI SOUES: SOSNOOOE SO SOOO S FOSOO OO
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Frequerncy (GHz)
fonge () BB Ref/ittn  Det/hvg Tuge Sueep Fis HupsMode  Position Rarge (612) AR Rel/tin  Det/ug Tupe Susen Pla  #hpsifode Pasition
WO /B 10110 PER/Far RogRMS)  S2naccliuto) 6008 HAH B-Fideos H | 3318 330 BB FER/Far AeglRMS)  ToassciAut) I8k MM G-Fefdegs. H
FCC Port15C 2.4GHz RSE.TST 39915 29 Dec 2815 Rev 9.5 @6 ter 2020
] 1’:UL Fremont,5m Chamber B 2828 Mor 14 ar:17:.17
Radiated Emizszions 3-Meters
Project Number:
185 Config:EUT Only
Mode :BLE 2M 244BMHz
Tested by: 19467
LT O OSSP SO
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Fagrothnit (b (dBul)/m
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2': ,,,,,,,,,,,,,,,,
1 18 18
Frequency (GHz)
Tonge (610 FEUARH Fef/Attn  Det/fivg Tupe Sarep iz Pupsfcde  Pasition Forge (G1D) U Rel/ALtn  Det/ivg Tupe Tuep Pis  Topsifode Position
FCC Port15C 2.46Hz RSE.TST 38315 29 Dec 2815 Rev 9.5 86 Hor 2620

VERTICAL
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REPORT NO: 13280103-E1V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

RADIATED EMISSIONS

Marker Frequency Meter Det AF T962 (dB/m) Amp/Cbl/Fitr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuVv) (dBuV/m)
1 *3.71716 38.19 PK2 30.4 -26.4 42.19 - - 74 -31.81 350 160 H
*3.71669 26.69 MAv1 30.4 -26.4 30.69 54 -23.31 - - 350 160 H
2 *5.10652 37.12 PK2 34 -23.8 47.32 - - 74 -26.68 19 386 H
*5.10564 24.96 MAv1 34 -23.8 35.16 54 -18.84 - - 19 386 H
3 *7.32174 39.92 PK2 37 -22.7 54.22 - - 74 -19.78 177 101 H
*7.32133 30.85 MAv1 37 -22.6 45.25 54 -8.75 - - 177 101 H
4 *4.14651 37.37 PK2 31.8 -25.3 43.87 - - 74 -30.13 120 315 \4
*4.14815 25.54 MAv1 31.8 -25.3 32.04 54 -21.96 - - 120 315 \
5 *5.09341 36.85 PK2 33.9 -23.9 46.85 - - 74 -27.15 12 336 \4
*5.09507 25.01 MAv1 33.9 -23.9 35.01 54 -18.99 - - 12 336 \4
6 *7.32147 38.65 PK2 37 -22.6 53.05 - - 74 -20.95 16 319 \
*7.32141 29.31 MAv1 37 -22.6 43.71 54 -10.29 - 16 319 \4

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 13280103-E1V2
FCC ID: BCGA2453

DATE: 3/31/2020
IC: 579C-A2453

HIGH CHANNEL RESULTS

| 1,:LH_ Fremont,5m Chamber B 2828 Mar 14 B3:208:54
Radiated Emissions 3-Meters
Project Number
165 Canf ig:EUT Onl
Mode :BELE 2M 248BMHz
Tested by: 19467
o OSSO OUOUOU St USPOOT OO O OO SO
LSRR WU SNSRIt RAASSSSSSSSSSSSSS HNSSSSSSSOS SRS SOSSSSSSSS USSP S SO
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= Fug Limit C(dBull/n)
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-0 OO S5OSO 000U ONEOOODO VSO OOUNNOTIOOUOSE: SOTIPOOOSSRUTI SOUES: SOSNOOOE SO SOOO S FOSOO OO
1 18 18
Frequerncy (GHz)
fonge () BB Ref/Attn  Det/ivg Tuge £ Supsfcde  Pasition Rarge (82} LA Rel/ALtn  Dat/hvg Tupe Susen Pis  #psfde Position
WO 1018 PRSP RogMS)  SZnastlfuke) i B-Fideos H | 3318 330 BB FER/Far AeglRMS)  ToassciAut) I8k MM G-Fefdegs. H

FCC Port15C 2.4GH=z RSE . TST 38915 29 Dec 2815

Rev 9.5 06 Hor 2026

HORIZONTAL

11:UL Fremont,5m Chamber B 2828 Mar 14 B3:208:54
Radiated Emizszions 3-Meters
Project Number:
185 Config:EUT Only
Mode :BLE 2M 24BBMHz
Tested by: 19467
[ L SOt SOOI OO
85
Fagrothnit (b (dBul)/m
?l: ,,,,,,,,,,,,,,,,
I
~
% 6': ,,,,,,,,,,,,,,,,
3
— By gyinlt (tBin (Bl m)
35 -
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A | LT N PN OF e . et o
4
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35 i
2': ,,,,,,,,,,,,,,,,
! 18 18
Frequency (GHz)
Farge () AR Ref/tln  Detifvg Tupe Sueep Fis  Fowpsiicde Fasition Rarge (412) AT Rel/tin Dot/ Tupe Sueep Fis Fapsifode Position
FCC Port15C 2.4GHz RSE.TST 38315 23 Dec 2815 Rev 9.5 86 Hor 2820

VERTICAL
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REPORT NO: 13280103-E1V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

RADIATED EMISSIONS

Marker Frequency Meter Det AF T962 Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)

1 *3.50279 38.21 PK2 30.2 -26.3 42.11 - - 74 -31.89 197 282 H
*3.50293 26.27 MAv1 30.2 -26.3 30.17 54 -23.83 - - 197 282 H

2 *5.04133 37.35 PK2 33.7 -24.2 46.85 - - 74 -27.15 264 176 H
*5.04265 25 MAv1 33.7 -24.2 345 54 -19.5 - - 264 176 H

3 *7.4411 38.2 PK2 36.8 -22 53 - - 74 -21 332 110 H
*7.44142 29.26 MAv1 36.8 -22 44.06 54 -9.94 - - 332 110 H

4 *4.76254 37.27 PK2 32.8 -24.4 45.67 - - 74 -28.33 44 367 \
*4.7605 25.74 MAv1 32.8 -24.4 34.14 54 -19.86 - - 44 367 \

5 *7.44123 38.44 PK2 36.8 -22 53.24 - - 74 -20.76 135 339 \
*7.44147 29.31 MAv1 36.8 -22 44.11 54 -9.89 - - 135 339 \

6 *10.92814 32.5 PK2 39.4 -17.9 54 - - 74 -20 75 259 \
*10.92603 21.04 MAv1 39.3 -17.9 42.44 54 -11.56 - - 75 259 \
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REPORT NO: 13280103-E1V2
FCC ID: BCGA2453

DATE: 3/31/2020
IC: 579C-A2453

10.3. WORST CASE BELOW 1 GHz

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

95UL FFEmGﬂ? - CHGTbEF E

2828 Mar 25 18:13:28

‘|Radicted Emissions - 3 Meters

Project Number:

g5 IClient:
Config: EUT Only
Mode:BLE Warst Coze
75 + Teated by: 3B6EE
65
55 o=
=
N
3 45 e LTy e S T T
@
S

38

1668

1886
Freguency (MHz2

[2 (MHz) Fiu/ved Refiftin  Det/fvg Type
IV'EE‘BE 128k (6B /1M 97718 FERKLogPur-Uides

Suzcp
1Tans/Miz

Pis
4068

Topa/icds  Fozition

e

Fonge (MHz) REWEY Ref/ftin  Detffvg o HoupaMode  Fosition

s ) Fis
B-Ebdegs 372001008 128 (-6dB/IN 9T/ PEA/LaPur—ideo  OPns/MHz 0083 MANH B-3fdegs H

FCC PortiS5C 30-18@6MHz TST 38915 15 Jul 2814

Rev 9.5 66 Mor 2628

HORIZONTAL

95UL Fremont - Chamber E 2828 Mar 25 18:13:28
; {|Radicted Emissions - 3 Meters
Project Number:
=5 Ictient:
ConfigEUT Only
Mode:BLE Worst Case
75 T Tested by: 306E6
65
55 =
E
~
)3 45 L T RN e o R B e s S R S SRR =
@
o
35
25k o g
Wiy "
15 L -
Wbyt hglad
5
38 188 1886
Freguency (MHz2
Rarge (HF) RV Reffftin  DeL/Avg Tupe Succp Pie  Towpa/Made  Fasition

Fonge (MHz) REWEY Ref/ftin  Detffvg Tupe Sweep Pts  FupaMode  Position

FCC PortiS5C 30-18@6MHz TST 38915 15 Jul 2814

Rev 9.5 66 Mor 2628

VERTICAL
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REPORT NO: 13280103-E1V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

Below 1GHz Data

Marker Frequency Meter Det AF T130 (dB/m) Amp/Cbl (dB) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuv) (dBuV/m)
3 *109.4956 37.74 Pk 18.6 -30.6 25.74 43.52 -17.78 0-360 301 H
6 *123.8218 30.46 Pk 20.1 -30.6 19.96 43.52 -23.56 0-360 100 \
4 30.3826 29.65 Pk 26.6 -31.6 24.65 40 -15.35 0-360 100 \
1 30.5101 28.54 Pk 26.5 -31.6 23.44 40 -16.56 0-360 301 H
5 39.0123 32.97 Pk 20.1 -31.4 21.67 40 -18.33 0-360 100 \
2 72.9786 34.45 Pk 13.9 -31 17.35 40 -22.65 0-360 401 H
7 229.1038 41.41 Pk 16.9 -29.7 28.61 46.02 -17.41 0-360 99 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 13280103-E1V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

10.4. WORST CASE 18-26 GHz

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

IBKUL EMC 26820 Mar 25 22:47:31
RF Emissions
= Order Number:
E Client
Configuration:EUT Only
- Mode :BLE llorst Cose
8 Tested by / SN:38685
75 Peok Limit CdBuU/m)
o
-+
c
noB5
5
T 55 Avg Limit CdBuU/mi
a
=
S 45 15 3
J
[
: WWWWW%WNMMWWWWWW
35 b
EF
15
18 26
Frequency (GHz)
Range_(GHz) RELAVEH Ref/Attn  Det/fvg Tups Suecp Pic  taupoiiode Lakel Ronge (GHz? [ET Ref/Atin  Del/fivg Type Sueep Pta  toups/Mode  Label
1:18-26 MC-3B)/M 8778 PEAK/LogPur-Viden  lnsecCfuta) 9081 HAXH Har izantal
18-26GHz Test.TST 38915 6 Jan 2815 Rev 9.5 21 Oct 2a19
IBEUL EMC 2828 Mar 25 22:47:31
RF Emissions
95 Order Number:
Client:
Configuration: EUT Only
- Mode :BLE Llorst Case
8 Tested by / SN:30605
75 Peok Limit CdBul/m2
]
0
565
L
]
g
- - Avg Limit CdBulU/m)
5 5
=
3
3 45 I3
o 5 o
3z 4
I o a
35
25
15
18 26
Freguency (GHz)
Range (GHz) RBLIAVEH Ref/Attn  Det/fvg Type Suesp Pis  #SupsiMode Label Ronge (GHz)! B/ VB Ref/Atin  Del/fg Type Suesp Pts  45ups/Mode Label
18-26GHz Test.TST 38915 6 Jan 2815 Rev 9.5 21 Oct 2a19

VERTICAL
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REPORT NO: 13280103-E1V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

18 - 26GHz DATA

Marker Frequency Meter Det T447 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuVv/m) (dB) (dBuV/m) (dB)
(dBuV) (dBuVolts)

1 21.04978 41.79 Pk 33.1 -21 -9.5 44.39 - - 74 -29.61
21.04924 30.84 Av 33.1 -21 -9.5 33.44 54 -20.56 - -

2 21.08089 40.33 Pk 33.1 -20.9 -9.5 43.03 - - 74 -30.97
21.08031 37.59 Av 33.1 -20.9 -9.5 40.29 54 -13.71 - -

3 24.02045 38.58 Pk 34.3 -19.6 -9.5 43.78 - - 74 -30.22

4 19.37244 37.73 Pk 32.7 -21.3 -9.5 39.63 - - 74 -34.37

5 21.10133 38.03 Pk 33.1 -21 -9.5 40.63 - - 74 -33.37

6 23.69956 38.54 Pk 34.1 -19.7 -9.5 43.44 - - 74 -30.56

Pk - Peak detector
Av - Average detection

Page 59 of 65

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-E1V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

11. 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 66 to 56 56 to 4i
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: 13280103-E1V2

FCC ID: BCGA2453

DATE: 3/31/2020
IC: 579C-A2453

11.1.1. AC Power Line Host
W“HJL Fremont, CA CE Room 2828 Mor 25 13:39:12
2
Conducted RFI Vol tage
EUT Config:EUT + Cose + Loptop
L Test Uolt/Freq:12BU / 6BHz / BLE lorst Cose
Test By:33919
e T
U | T e e S T L S T S T arrs ST
5 DA — "
I 1 T —
4 SB[ 5 T
3 [\ P s
@ = V2 :
o - o LA @ = :
" 2 Upy s
@ G6iY (‘ SN R e a s s o SRR ;
o - g I  Bid B e
=
. JUPTUR W
6
15 4 34
Freguency C(MHz)
FRonge (MHz) [ Ref/Atin  Dat/dvg Hode Suesp Fiz  #Sugs/Made  Lobel Fonga (HHz) REWB Ref/ftin  Det/Avg Hode Suesp Ptz $Sups/Mods  Lokel
1:.15-38 Oh(-GaB)/- /1A lIp/Ca 188hs/2. 8k 13,3k 1ARIT Lire-L1
FCCIS CE Closs B 158kHz-38MHz Stepping.TST Rev 9.5 2| Feb 2870
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
(dBuVv) dBuv QP Avg (dB)
1 .16125 45.31 Qp 1 0 10 5541 65.4 -9.99 - -
2 .16575 28.03 Ca 1 0 10 38.13 - - 55.17 -17.04
3 .21525 34.99 Qp 0 0 10 44.99 63 -18.01 - -
4 .22425 17.97 Ca 0 0 10 27.97 - - 52.66 -24.69
5 .267 28.62 Qp 0 0 10 38.62 61.21 -22.59 - -
6 .28275 14.04 Ca 0 0 10 24.04 - - 50.73 -26.69
7 .321 23.51 Qp 0 0 10 33.51 59.68 -26.17 - -
8 .339 11.49 Ca 0 0 10 21.49 - - 49.23 -27.74
9 .375 22.58 Qp 0 0 10 32.58 58.39 -25.81 - -
10 .39525 9.27 Ca 0 0 10 19.27 - - 47.95 -28.68
11 42675 21.74 Qp 0 0 10 31.74 57.32 -25.58 - -
12 44925 6.92 Ca 0 0 10 16.92 - - 46.89 -29.97
13 .48075 22.65 Qp 0 0 10 32.65 56.33 -23.68 - -
14 .50775 6.5 Ca 0 0 10 16.5 - - 46 -29.5
15 .53475 21.31 Qp 0 0 10 31.31 56 -24.69 - -
16 .56175 4.92 Ca 0 0 10 14.92 - - 46 -31.08
17 .6225 18.68 Qp 0 0 10 28.68 56 -27.32 - -
18 .627 2.1 Ca 0 0 10 12.1 - - 46 -33.9
19 5.77275 14.19 Qp 0 2 10.1 24.49 60 -35.51 - -
20 5.766 4.76 Ca 0 2 10.1 15.06 - - 50 -34.94
21 10.07025 16.93 Qp 0 2 10.1 27.23 60 -32.77 - -
22 10.06913 6.23 Ca 0 2 10.1 16.53 - - 50 -33.47
23 15.135 22.95 Qp 0 3 10.2 33.45 60 -26.55 - -
24 15.126 13.02 Ca 0 .3 10.2 23.52 - - 50 -26.48

Qp - Quasi-Peak detector

Ca - CISPR average detection
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REPORT NO: 13280103-E1V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

LINE 2 RESULTS

IL Fremont, CA CE Roocm 2828 Mor 25 13:39:12
: Conducted RFI Vol tage

EUT Config:EUT + Cose + Loptop
186 : T S — Test Uolt/Freq: 128U / 6BHz / BLE Warst Case
: Test By:39919

o
0
j
3 47
© L A
43 WA
Q)
........................................... 44y L. —
! 1
iy YN
=]
15 1 18 38
Freguency C(MHz)
Fange (Hz! (= Fief/Attn  Dat/fvg Hode Suszp Plz  #ups/hade  Lotel Fange (hHz) REW/ABY Ref/fiin  Det/Rvg Hode Suesp Fia  #oups/Made  Lokel
FCCIS CE Class B 15AkHz-38MHz Stepping.TST Rev 8.5 21 Feb 2826
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det LISN L2 LC Cables Limiter (dB) Corrected CFR 47 Part QP Margin CFR 47 Part AV(CISPR)M
(MHz) Reading (dB) C2&C3 Reading 15 Class B (dB) 15 Class B argin
(dBuVv) dBuv QP Avg (dB)
25 .16125 44.7 Qp 0 0 10 54.7 65.4 -10.7 - -
26 .17025 29.39 Ca 0 0 10 39.39 - - 54.95 -15.56
27 .21525 34.03 Qp 0 0 10 44.03 63 -18.97 - -
28 .22875 22.3 Ca 0 0 10 32.3 - - 52.49 -20.19
29 .26925 27.71 Qp 0 0 10 37.71 61.14 -23.43 - -
30 .285 17.51 Ca 0 0 10 27.51 - - 50.67 -23.16
31 .339 22.41 Qp 0 0 10 32.41 59.23 -26.82 - -
32 .3435 16.8 Ca 0 0 10 26.8 - - 49.12 -22.32
33 37725 21.22 Qp 0 0 10 31.22 58.34 -27.12 - -
34 40425 13.44 Ca 0 0 10 23.44 - - 47.77 -24.33
35 43125 22.55 Qp 0 0 10 32.55 57.23 -24.68 - -
36 456 11.15 Ca 0 0 10 21.15 - - 46.77 -25.62
37 .50775 20.88 Qp 0 0 10 30.88 56 -25.12 - -
38 .5145 9.32 Ca 0 0 10 19.32 - - 46 -26.68
39 .59325 21.04 Qp 0 0 10 31.04 56 -24.96 - -
40 5775 5.82 Ca 0 0 10 15.82 - - 46 -30.18
41 .6765 20.24 Qp 0 0 10 30.24 56 -25.76 - -
42 .681 4.36 Ca 0 0 10 14.36 - - 46 -31.64
43 5.68275 18.62 Qp 0 2 10.1 28.92 60 -31.08 - -
44 5.66925 11.04 Ca 0 2 10.1 21.34 - - 50 -28.66
45 10.08375 16.53 Qp 0 2 10.1 26.83 60 -33.17 - -
46 10.077 10.33 Ca 0 2 10.1 20.63 - - 50 -29.37
47 15.29025 29.46 Qp 0 3 10.2 39.96 60 -20.04 - -
48 15.29925 23.19 Ca 0 .3 10.2 33.69 - - 50 -16.31
Qp - Quasi-Peak detector
Ca - CISPR average detection
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FCC ID: BCGA2453 IC: 579C-A2453

11.1.2. AC Power Line Norm

LINE 1 RESULTS

| ogUl Fremont, CA CE Room - 2028 Mor 25  13:23:51
H Conducted RFI Vol tage
EUT Config:EUT + Cose + Adopter
18g : B i | Test Uolt/Freq:128U / EBHz # BLE Uorst Cose
; i Test By:39919
=} H - : S R F— S
78 RS T T : RS N - - e
3
0
3 , .
2 T T
% T RIS
‘ ﬁ b 1 L
| . I% [ >l \‘
LY fm
| L L LU
TN B O W L
AR R i
6
5 1 8 30
Frequency (MHz)
fmas_;]ﬂ:l ;m:gz: Eﬁjnn D!l:;-\u: Hode .aji‘-i’m: T:Sn Qlw}sl“ad- Lo_:lL| Fange (HHz) REWAUBY Ref/Riin  Det/Avg Hode Suesp Fis  #oups/Made  Lokel
FCCIS CE Class B 15AkHz-38MHz Stepping.TST Rev 8.5 21 Feb 2826
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 15225 40.15 Qp 1 0 10 50.25 65.88 -15.63 - -
2 15225 22.04 Ca 1 0 10 32.14 - - 55.88 -23.74
3 .30525 37.84 Qp 0 0 10 47.84 60.1 -12.26 - -
4 .30525 27.55 Ca 0 0 10 37.55 - - 50.1 -12.55
5 45825 29.73 Qp 0 0 10 39.73 56.72 -16.99 - -
6 .456 16.77 Ca 0 0 10 26.77 - - 46.77 -20
7 .609 34.76 Qp 0 0 10 44.76 56 -11.24 - -
8 .609 26.81 Ca 0 0 10 36.81 - - 46 -9.19
9 .762 24.09 Qp 0 0 10 34.09 56 -21.91 - -
10 .762 12.34 Ca 0 0 10 22.34 - - 46 -23.66
11 .91275 31.44 Qp 0 0 10 41.44 56 -14.56 - -
12 915 22.72 Ca 0 0 10 32.72 - - 46 -13.28
13 1.06575 26.39 Qp 0 1 10 36.49 56 -19.51 - -
14 1.06575 17.79 Ca 0 1 10 27.89 - - 46 -18.11
15 1.21875 23.64 Qp 0 1 10 33.74 56 -22.26 - -
16 1.21875 15.05 Ca 0 1 10 25.15 - - 46 -20.85
17 1.3695 24.73 Qp 0 1 10 34.83 56 -21.17 - -
18 1.37175 15.25 Ca 0 1 10 25.35 - - 46 -20.65
19 1.5225 24.72 Qp 0 1 10 34.82 56 -21.18 - -
20 1.5225 15.77 Ca 0 1 10 25.87 - - 46 -20.13
21 1.67325 26.4 Qp 0 1 10 36.5 56 -19.5 - -
22 1.6755 17.9 Ca 0 1 10 28 - - 46 -18
23 1.82625 26.48 Qp 0 1 10 36.58 56 -19.42 - -
24 1.8285 17.41 Ca 0 1 10 27.51 - - 46 -18.49
25 *13.56 17.19 Qp 1 2 10.1 27.59 60 -32.41 - -
26 *13.56 -.23 Ca 1 2 10.1 10.17 - - 50 -39.83
Qp - Quasi-Peak detector
Ca - CISPR average detection
*Indicates UL RFID signal. Not from device.
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FCC ID: BCGA2453

DATE: 3/31/2020
IC: 579C-A2453

LINE 2 RESULTS

| ?HJL Fremont, CA CE Room 2828 Mor 25 13:23:51
Conducted RFI Vol tage
EUT ConfigiEUT + Cose + Adopter
L Test Uolt7/Freq:12BU / 6BHz / BLE lorst Cose
Test By:39919
=} B S S
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N BT —— e
g \‘\ S——
5 se g
= ) 3 5=
g | El: T . IR T T T RO R
b il B % B39 43 !
—mha | JCIK : T 43@ /,Ha {4 ﬁ'_jg: | Lo 48
22kdde e B H 3[[; = J00< e IR s SN OO O NSO OO NS r' ...... ‘ ...... BT
| 3 Ul
: | 0 Y
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5 1 18 38
Freguency C(MHz)
FRonge (MHz) ey Ref/Atin  Dat/vg Hode Sueap Fiz  #Sugs/Made  Lobel Fonga (HHz) REWAEY Raf/ftin  Det/Avg Hode Suesp Ptz  $Sups/Mods  Lokel
FCCIS CE Class B 15AkHz-38MHz Stepping.TST Rev 8.5 21 Feb 2826
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
(dBuv) dBuv QP Avg (dB)
27 .1545 37.69 Qp 1 0 10 47.79 65.75 -17.96 - -
28 .1545 18.86 Ca 1 0 10 28.96 - - 55.75 -26.79
29 .30975 34.85 Qp 0 0 10 44.85 59.98 -15.13 - -
30 .30975 24.99 Ca 0 0 10 34.99 - - 49.98 -14.99
31 46275 27.87 Qp 0 0 10 37.87 56.64 -18.77 - -
32 46275 14.02 Ca 0 0 10 24.02 - - 46.64 -22.62
33 .618 29.71 Qp 0 0 10 39.71 56 -16.29 - -
34 .618 24.42 Ca 0 0 10 34.42 - - 46 -11.58
35 771 21.79 Qp 0 0 10 31.79 56 -24.21 - -
36 771 7.18 Ca 0 0 10 17.18 - - 46 -28.82
37 .92625 28.31 Qp 0 1 10 38.41 56 -17.59 - -
38 .92625 21.66 Ca 0 1 10 31.76 - - 46 -14.24
39 1.07925 19.37 Qp 0 1 10 29.47 56 -26.53 - -
40 1.0815 14.09 Ca 0 1 10 24.19 - - 46 -21.81
41 1.2345 16.67 Qp 0 1 10 26.77 56 -29.23 - -
42 1.2345 12.67 Ca 0 1 10 22.77 - - 46 -23.23
43 1.38975 20.07 Qp 0 1 10 30.17 56 -25.83 - -
44 1.38975 13.57 Ca 0 1 10 23.67 - - 46 -22.33
45 1.698 18.22 Qp 0 1 10 28.32 56 -27.68 - -
46 1.698 15.28 Ca 0 1 10 25.38 - - 46 -20.62
47 1.85325 21.23 Qp 0 1 10 31.33 56 -24.67 - -
48 *13.56 15.42 Qp 1 .2 10.1 25.82 60 -34.18 - -
49 *13.56 2.48 Ca 1 .2 10.1 12.88 - - 50 -37.12

Qp - Quasi-Peak detector

Ca - CISPR average detection
*Indicates UL RFID signal. Not from device.
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12. SETUP PHOTOS

Please refer to 13280103-EP1V1 for setup photos

END OF TEST REPORT
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