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REPORT NO: 13280103-E2V2 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 11 — 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:
%’; ,}’Zm? %/ 4’/
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-E2V2
FCC ID: BCGA2453

DATE: 3/31/2020

IC: 579C-A2453

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)(iii) |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-E2V2 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 Radiated Test Site vO1r01 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) K 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-E2V2 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 3.07dB
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-E2V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

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
(MHz) (dBm) (mWwW)
2402 - 2480 Basic GFSK 12.67 18.49
2402 - 2480 Enhanced DQPSK 11.88 15.42
2402 - 2480 Enhanced 8PSK 12.22 16.67

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)
2.4 -5.40

Antenna Gain (dBi)

6.4. SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was 1A610
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REPORT NO: 13280103-E2V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

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-E2V2 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-BA1l 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/0 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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SETUP DIAGRAM FOR CONDUCTED TESTS: POWER METER CONFIGURATION
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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/DC Adapter

AC Source
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TEST SETUP- AC LINE CONDUCTED: CHARGER CONFIGURATION

i
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|
|
|
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TEST SETUP- AC LINE CONDUCTED: LAPTOP CONFIGURATION
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FCC ID: BCGA2453

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

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
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
Antenna, Horn 1-18GHz ETS Lindgren 3117 T136 06/14/2020 | 06/14/2019
o . 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, Aciie Loop 9Kz 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 N9030A 7339 01/22/2021  01/22/2020
44GHz Technologies Inc
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-E2V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

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-E2V2

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

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

DUTY CYCLE PLOTS

Agilont Spectriam Analyzer - AP2070.3.
- 2 FYeE SEnE T BLIATD 103052
enter Freq 2.441000000 GHz Trig Dalsy4000 js #ivg Type: RMS Frequency ] AvaType: Log Pur Freauency
PHO: Wide —»— Trig: Vides THOWide == Trig:Free Run
IFGaimlow  #Aften: 40 48 IFGaintow  #Atten: 30 dB
Auto Tune| Auto Tune|
10deidiv - Ref 30.00 dBm mgmﬂ v Ref 20.00 dBm
og
Center Freq| Center Freq
2.441000000 GHz| 2.440000000 GHz|
0 Start Freq| StartFreq
2.441000000 GHz| 2440000000 GHz
Stop Freq| Stop Freq
2441000000 GHz| 2440000000 GHz
CF Step CF Step
1.000000 MHz| 1.000000 MHz,
to Man Auto Man
Freq Offset] FreqOffset
0Hz 0Hz
ICenter 2.441000000 GHz Span 0 Hz [Center 2,440000000 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 3.0 MHz Sweep 100.0 ms (1001 pts)
; [ " [

Note: Duty Cycle = on time/100 milliseconds = 2*2.864 / 100 = 5.73%
Duty cycle correction factor = 20*log (Duty cycle) =-24.8 dB
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REPORT NO: 13280103-E2V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

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 = 3x RBW. The sweep time is coupled.

RESULTS
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REPORT NO: 13280103-E2V2
FCC ID: BCGA2453

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

9.2.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 0.932 0.883

Mid 2441

0.933

0.884

High 2480

0.933

0.883

Agilont Spoctrim Analyzer - AP2020.3.26, 70773,
L

[ Center Freq: 2.402000000 GHz —

enter Freq 2.402000000 GHz
AvglHold: 111

#IFGaindlow  #Atten:30 4B

Radio Davice: BTS

02416 M Pl 11, 2020
Radio Std: None

Agilent Spectrum Analyzer - AP2070.2.26,20771,

Frequency

U [ 5
enter Freq 2.441000000 GHz

063038 694 o 1, 2020
Radlo Std: None Frequency

Ref Offset 11 dB.
Ref 20.00 dBm

| Canter Freq: 2441000000 GHz
Trig: Free Run AvglHeld: 111

AFGalnlow  #Attan: 30 B Radio Devics: BTS

Ref Offset 11 dB.
Ref 20.00 dBm

Center 2.402 GHz

Span 2 MHz|

Center Freq|
2.402000000 GHz|

Center Freq|
2.441000000 GHz|

Center 2.441 GHz

Span 2 MHz,

CF Step CF Step
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms 200,000 kHz) #Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms 200,000 kHz
lauto Man N N lAuto Man
Occupied Bandwidth Total Power 13.0 dBm Occupied Bandwidth Total Power 12.9 dBm
$82.90 kHz rreqonse] 883.84 kHz p—
Transmit Freq Error 22 Hz OBW Power 99.00 % OHz Transmit Freq Error 62 Hz OBW Power 99.00 % OHz
x dB Bandwidth 932.4 kHz x dB -20.00 dB x dB Bandwidth 932.5 kHz x dB -20.00 dB
o Tysmns o [
Cenlgr;r‘z‘q'émﬂﬂﬂm GHz Frequency
o Trig: AvglHold: 111
#IFGalnLow #Atten: 30 dB adie
Ref Offset 11 dB.
0 dBidiv Ref 20.00 dBm
Log
Center Freq|
2.480000000 GHz|
Center 2.48 GHz Span 2 MHz| CF Step
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms 200,000 kHz
lauto Man
Occupied Bandwidth Total Power 12.8 dBm
883.40 kHz Freq Offset|
Transmit Freq Error 644 Hz OBW Power 99.00 % OHz
x dB Bandwidth 932.8 kHz x dB -20.00 dB
[
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REPORT NO: 13280103-E2V2

FCC ID: BCGA2453

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

9.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Channel

Frequency
(MHz)

20dB Bandwidth

(MHz) (MHz)

99% Bandwidth

Low

2402

1.345 1.222

Mid

2441

1.339 1.216

High

2480

1.340 1.214

Agilont Spoctrim Analyzer - AP2020.3.26, 70773,

Agilent Spectrum Analyzer - AP2070.2.26,20771,

2.402000000 GHz|

Center 2402 GHz

Span 5 MHz|

T i : FEeT 0z400: U [ o

enter Freq 2.402000000 GHz | Center Freq: 2.402000000 GHz Radlo S Frequency enter Freq 2.441000000 GHz | Cemer Freq: 2441000000 GHz Frequency

= ig: Avg|Held: 11 s Trig: Free Run AvglHeld: W1
AWGolniLow  BActen: 30 4B Radio Davica: BTS AGainlow  #Amen: 30 d5 Radio Device: BTS
Ref Offset 11 0B Ref Offset 11 dB.

10z Ref 20.00 dBm 10 dBa Ref 20.00 dBm

og g

Center Freq| Center Freq

2.441000000 GHz|

Center 2441 GHz

CF St ‘Span 5 MHz CF St

iRes BW 30 kHz #VBW 91 kHz #Sweep 100 ms, 500,000 ki1 #Res BW 30 kHz #VBW 91KkHz #Sweep 100 ms, 500000 KiLe
lauto Man| N N lAuto Man

Occupied Bandwidth Total Power 10.2 dBm Occupied Bandwidth Total Power 10.1 dBm
1.2222 MHz rreqoreel 1.2158 MHz rreqomeet
Transmit Freq Error -2.389 kHz OBW Power 99.00 % OHz Transmit Freq Error -327 Hz OBW Power 99.00 % OHz

x dB Bandwidth 1.345 MHz x dB -20,00 dB x dB Bandwidth 1.339 MHz x dB -20.00 dB

fsmans [

LOW CHANNE

MID CHANNEL

Agilert Spectrum Anslyzer -
L 0

e N 13, |08:46:50 P par 11, 220
Center Freq: 2450000000 GHz Radio Std: Nene Frequency
= Trig: AvglHold: 111
“iFGainLow  BAtien:30 dB Radio Device: BTS

Ref Offset 11 dB.
0 dBJdiv. Ref 20.00 dBm
Log

Center Freq|

2.480000000 GHz|

Center 248 GHz

[#Res BW 30 kHz #VBW 01 kHz #Sweep 100 ms, soemep
|Auto Man|
Occupied Bandwidth Total Power 10.0 dBm S—
1.2140 MHz FreqOffset
Transmit Freq Error -385 Hz OBW Power 99.00 % OHz
x dB Bandwidth 1.340 MHz x dB 20,00 dB
[

Span 5 MHz|

HIGH CHANNEL
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REPORT NO: 13280103-E2V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

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:

Page 24 of 75

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-E2V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

9.3.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Agilent Spectrum Analyzer - AP2020.2.26,20773,
L RF SEMSEINT ALIGM AUTO 09:14:10 PM Mar 11, 2020
Center Freq 2.441500000 GHz | #Avg Type: RMS TRACT ERE Frequency
PNO: Wide .o 1rig:Free Run Avgl|Hold:> 1001100 THPE | I okt
IFGain:Low — #Atten: 40 dB pET|P MMM 1
AMKr1 1.000 MHz|
Ref Offset 11 dB
19gBidiv__ Ref 30.00 dBm -0.005 dB
200
10.0
0.00
100
200
-30.0
-40.0
Eal|
-50.0
Center 2.441500 GHz Span 5.000 MHz
|#Res BW 300 kHz #VBW 910 kHz Sweep 2.533 ms (1001 pts)
IMSG [%STATUS
HOPPING FREQUENCY SEPARATION PLOT

9.3.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Agilent Spectrum Analyzer - AP2020.2.26,20773,
L RF S0 2 D SEMSEINT ALIGM AUTO 105135 PM Mar 11, 2020
Center Freq 2.441500000 GHz | . #Avg Type: RMS TRACT ERE Frequency
PNO: Wide .o 1rig:Free Run Avgl|Hold:> 1001100 THPE | I okt
IFGain:Low — #Atten: 40 dB pET|P MMM 1
AMKr1 1.000 MHZ Auto Tune
Ref Offset 11 dB
19gBidiv__ Ref 30.00 dBm -0.005 dB
Center Freq
200 2.441500000 GHz
% ¢
10.0 G E——
StartFreq
oon 2.439000000 GHz
no Stop Freq
2.444000000 GHz
-20.0
an0 CF Step
500.000 kHz,
| Auto
-40.0
o Freq Offset
0 Hz
-B0.0
Center 2.441500 GHz Span 5.000 MHz
|#Res BW 300 kHz #VBW 910 kHz Sweep 2.533 ms (1001 pts)
IMSG [%STATUS
HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO: 13280103-E2V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

9.4. NUMBER OF HOPPING CHANNELS

LIMITS

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

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

TEST PROCEDURE

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

RESULTS

Normal Mode: 79 Channels Observed
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REPORT NO: 13280103-E2V2
FCC ID: BCGA2453

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

9.4.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Agilent Spectrum Analyzer - AP2020.2.26,20773,
S0 D

ALIGN AUTC 02:12:04 PM Mar 11, 2020

200

L RF
[Center Freq 2.440000000 GH=z Avg Type: Log-Pwr TRACE =56 Frequency
PNO: Fast (0 Trig: Free Run Avg|Heold:>100/100 TYPE|M
IFGain:Low Atten: 30 dB DET|P M
Auto Tune
Ref Offset 11 dB
10 deidiv. Ref 30.00 dBm
Log
Center Freq

2.440000000 GHz

10.0
StartFreq
0.00 2.390000000 GHz
-5.99 dBry
-10.0
Stop Freq I
2.490000000 GHz
-20.0
300 CF Step
10.000000 MHz
Auto Man
-40.0 - bateans
-50.0 Freq Offset
0 Hz

Start 2.39000 GHz
Res BW 1.0 MHz

#VBW 1.0 MHz

Stop 2.49000 GHz
Sweep 1.000 ms (1001 pts)

IMSG

Dk STATUS

100MHz SPAN

Agilent Spectrum Analyzer - AP2020.2.26,20773,

L RF S0 @ DC SEMSEIMNT) ALIGHN AUTO 09:04:12 PM Mar 11, 2020 F
[Center Freq 2.415000000 GHz #Avg Type: RMS TRACE EEE requency
PNO: Wide Trig: Free Run Avg|Heold:>100/100 TYPE|M
IFGain:Low Atten: 30 dB DET|P M
Auto Tune
Ref Offset 11 dB
10 deidiv. Ref 30.00 dBm
Log
Center Freq

2.415000000 GHz

-B0.0

10.0
StartFreq
0.00 2.400000000 GHz
-10.0
StopFreq
2.430000000 GHz
-20.0
300 CF Step
3.000000 MHz
Auto Man
-40.0
-50.0 Freq Offset
0 Hz

Start 2.40000 GHz
Res BW 300 kHz

#VBW 300 kHz

Stop 2.43000 GHz
Sweep 1.000 ms (1001 pts)

IMSG

Dk STATUS

30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: 13280103-E2V2
FCC ID: BCGA2453

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

Agilent Spectrum Analyzer - AP2020.2.26,20773,

L RF S50 8 DC SEMSE:IMT ALIGM AUTO 09:02:13 PM Mar 11, 2020 3
[Center Freq 2.445000000 GHz #Avg Type: RMS TRACE El requency
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
-a0.0
=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)

IM sG Eb STATUS

30MHz SPAN, SEGMENT 2 OF 3

Agilent Spectrum Analyzer - AP2020.2.26,20773,

Start 2.46000 GHz
Res BW 300 kHz #VBW 300 kHz

Stop 2.49000 GHz

L RF S50 8 DC SEMSE:IMT ALIGM AUTO 09:09:55 PM Mar 11, 2020 F
[Center Freq 2.475000000 GHz #Avg Type: RMS TRACE E) requency
PHO: Wids 5o Trig:Free Run Avgl|Hold:>100/100 TvPE[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 2.475000000 GHz
10.0
StartFreq
0.00 2.460000000 GHz
-10.0
Stop Freq
2.490000000 GHz
200
-30.0 CF Step
3.000000 MHz
Auto Man
-40.0
=00 Freq Offset
0O Hz
50,0

Sweep 1.000 ms (1001 pts)

IM sG Eb STATUS

30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: 13280103-E2V2
FCC ID: BCGA2453

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

9.4.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Agilent Spectrum Analyzer - AP2020.2.26,20773,

S50 8 DC

SEMSE:IMT ALIGM AUTO 10:29:20 PM Mar 11, 2020

L RF
[Center Freq 2.440000000 GHz

Frequency

Start 2.39000 GHz
Res BW 1.0 MHz

Stop 2.49000 GHz

Avg Type: Log-Pwr TRACE’7 Z456
" — Trig:Free Run Avg|Hold:»100/100 TYPE |V oo inkoty'o-
PNO: Fast C
IFGain:low —  Atten: 30 dB ET|F 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
-6.45 clby
-100
Stop Freq I
2490000000 GHz
200
-30.0 CF Step
10.000000 MHz
Auto Man
400 i _rr = ELIES
=00 Freq Offset
0O Hz
-E0.0

#VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

IMSG

Eb STATUS

100MHz SPAN

Agilent Spectrum Analyzer - AP2020.2.26,20773,

Start 2.40000 GHz
Res BW 300 kHz

Stop 2.43000 GHz

L RF 504 DC SEMNSE:INT ALIGMN AUTO 10:09:25 PM Mar 11, 2020 E
[Center Freq 2.415000000 GH=z #8vg Type: RMS TRACE =506 requency
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

#VBW 300 kHz Sweep 1.000 ms (1001 pts)

IMSG

[I% STATUS

30MHz SPAN, SEGMENT 1 OF 3
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DATE: 3/31/2020
IC: 579C-A2453

Agilent Spectrum Analyzer - AP2020.2.26,20773,

R S50 8 DC

SEMSE:IMT

ALIGM AUTO 10:14:24 PM Mar 11, 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 - AP2020.2.26,20773,

R 504 DC

SEMNSE:INT

ALIGMN AUTO 10:24:38 PM Mar 11, 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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DATE: 3/31/2020
IC: 579C-A2453

REPORT NO: 13280103-E2V2
FCC ID: BCGA2453

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

9.5.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Number of .
Pulse 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 31 0.1138 0.4 -0.2862
DH3 1.62 18 0.2916 0.4 -0.1084
DH5 2.864 12 0.3437 0.4 -0.0563
Pulse NPuurIr;ZZriﬁf AL TS Limit Margin
DH Packet | Width of Occupancy 9
0.8 (sec) (sec)
(sec) (sec)
seconds
GFSK AFH Mode
DH1 0.367 7.75 0.02844 0.4 -0.3716
DH3 1.62 4.5 0.07290 0.4 -0.3271
DH5 2.864 3 0.08592 0.4 -0.3141

Page 31 of 75

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-E2V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

Agilert Spectriam Analyzer - A

L i ALYGN SUTE ALYGHATE
enter Fres »2.441000000 GHz Trig D Dps  #Avg Type: miws ‘ auEney Bavg Type: R';S ' Frequency
PHO: Wide T
IFGaimLow  SAtten: 40 4B

AMKr 367.0 ps Auto Tune| AMKr1 1.620 ms) Auto Tune

10l Ref 30.00 dBm 0.04 dB 0 g5y Ref 30.00 dBm -0.02 dB
Center Freq| Center Freq
2.441000000 GHz| 2441000000 GHz
,l) . StartFreq| ,'} ’ StartFreq|
1 2.441000000 GHz| ¥ 2441000000 GHz
Stop Freq| Stop Freq
2.441000000 GHz| 2.441000000 GHz|
Step) CF Step
1000000 MHz| 1.000000 MHz|
to Man lAuto 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 Spectriam Analyzor - A hgilent Spectrum Analyzor - Al

S U W > Er= AR
Trig Delsy4000 s #Avg Type: Frequency enter Freq 2.441000000 GHz T Favg Type: RMS Frequency
PO: Wida —- Trig: Video PH0: Wide — Trig: Free Run
[FGaimcLiw _ BAten: 40 4B WFGainLow  #ARen: 40 dB
AMKr1 2.864 ms Auto Tune e Offset 11 4B AutoTune
10 dvaiv__Ref 30,00 dBm oosdBl | 0 deian Ref 30.00 dBm
Center Freq| CenterFreq|
2.441000000 GHz| - 2.441000000 GHz|
,f> . Start Freq| | StartFreq
b || 2441000000 GHz| L il | | 2.441000000 GHz|
StopFreq| | Stop Freq|
2.441000000 GHz| | 2.441000000 GHz|
CE step Al L b AL LBt Ll b ML CF step
1,000000 MHz] (A MA A i Rk o I ek i 1.000000 Mz
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)
a Toorms = [

PULSE WIDTH - DH5 NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — DH1

Agilent Spectriam Analyzor - A hgilent Spectrum Analyzor - Al
L

P S L0194 P 11, 2020 = U I3 SENSE E
2.441000000 GHz ) e 56 requency enter Freq 2.441000000 GHz [ requency
NO: Wide =~ Trig:Free Run R . BHO: Wide —»— Trig: Free Run
IFGain:Lowe  BArten: 40 4B oerlP IFGainlow  #Amen: 40 dB
Auto Tune| Auto Tune|
Ref Offset 11 dB Ref Offset 11 dB
10 el Ref 30.00 dBm 0 ¢eiav__Ref 30,00 dBm
Center Freq| Center Freq|
2.441000000 GHz| - 2.441000000 GHz|
StartFreq| | | StartFreq|
2441000000 GHz| | | Ll U 2.441000000 GHz|
StopFreq| I Stop Freq|
2.441000000 GHz| : 2.441000000 GHz|
L RUPEYR 1T AL Ll 0 T o R UM CFStep
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 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 NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — DH3 OBSERVATION PERIOD - DH5
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REPORT NO: 13280103-E2V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

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 0.37 30 0.111 0.4 -0.289
3DH3 1.62 15 0.243 0.4 -0.157
3DH5 2.864 13 0.37232 0.4 -0.0277

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-E2V2
FCC ID: BCGA2453

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

Agilert Spectriam Analyzer - A

Agilent Spectrum Analyzer - A

L 3 2 AR U 3 R ALIGHATE
enter Freq 2.441000000 GHz :: D Dps  #Avg Type: RMS ameney enter Freq 2.441000000 GHz " #avg Type: RMS Frequency
FGsintow  #hmen:40.98 Fosinkon A 40 dB
AMKr 370.0 s Auto Tune| AMKr1 1.620 ms) Auto Tune
10l Ref 30.00 dBm -2.80dB 0 g5y Ref 30.00 dBm -3.38 dB
Center Freq| Center Freq
2.441000000 GHz| 2441000000 GHz
() StartFreq| {0y StartFreq|
] - X} || 2441000000 GHz s I T ST . o . " 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|
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 = 3DH1

PULSE WIDTH - 3DH3

Agilent Spectriam Analyzor - A

hgilent Spectrum Analyzor - Al

S U I3 o SENSE ERETTT
Trig Delsy4000 s #Avg Type: Frequency enter Freq 2.441000000 GHz T Favg Type: RMS Frequency
PHO: Wide —— Trig: Video PH0: Wide — Trig: Free Run
IFGaimlow  #Aften: 40 48 WFGainlow  #Asen: 40 45
T - Auto Tune)| Auto Tune|
AMKr1 2.864 ms e Offset 11 4B
10 dvaiv__Ref 30,00 dBm -1.31d 0 deian Ref 30.00 dBm
Center Freq| CenterFreq|
2.441000000 GHz| 2.441000000 GHz|
|
¢ . Start Freq| 1 StartFreq
hi I} | " 2441000000 GHz| | I i 2.441000000 GHz|
StopFreq| | I I Stop Freq|
2.441000000 GHz| | i ) If | ‘ | . 2.441000000 GHz|
1.000000 MHz| ’ 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)
a Toorms = [

PULSE WIDTH - 3DH5

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — 3DH1

Agilent Spectriam Analyzor - A
L

hgilent Spectrum Analyzor - Al

U I3 SENSE
- Frequency enter Freq 2.441000000 GHz T Frequency
NO: Wide =~ Trig:Free Run BHO: Wide —»— Trig: Free Run
IFGaimlow  #Aften: 40 48 WFGainlow  #Asen: 40 45
Auto Tune| Auto Tune|
Ref Offset 11 dB Ref Offset 11 dB
10 el Ref 30.00 dBm 0 ¢eiav__Ref 30,00 dBm
Center Freq| Center Freq|
2.441000000 GHz| 2.441000000 GHz|
Start Freq| StartFreq
2441000000 GHz| 2.441000000 GHz|
Stop Freq| Stop Freq
‘ ‘ J 2.441000000 GHz| By 2.441000000 GHz|
LN I LA w‘...‘. it et s b et b ,‘ v -|.-‘ H- B T L CF Step
bt b rtben ot LIRIERA SO Nripee LTS - . 11000000 Wr] it b mbt s . - T 1000000 W)
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 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 — 3DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - 3DH5
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REPORT NO: 13280103-E2V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

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 dB cable) was entered
as an offset in the power meter to allow for a gated peak reading of power.

RESULTS
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REPORT NO: 13280103-E2V2 DATE: 3/31/2020
IC: 579C-A2453

FCC ID: BCGA2453
9.6.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Tested By: 20773
Date: 3/14/2020
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 12.67 21 -8.33
Middle 2441 12.51 21 -8.49
High 2480 12.45 21 -8.55

9.6.2. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION

Tested By: 20773
Date: 3/14/2020
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 11.88 21 -9.12
Middle 2441 11.72 21 -9.28
High 2480 11.71 21 -9.29

9.6.3. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Tested By: 20773
Date: 3/14/2020
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 12.22 21 -8.78
Middle 2441 12.02 21 -8.98
High 2480 11.96 21 -9.04
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REPORT NO: 13280103-E2V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

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 10.5 dB (including 11 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
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REPORT NO: 13280103-E2V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

9.7.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Tested By: 20773
Date 3/14/2020
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 12.43
Middle 2441 12.30
High 2480 12.25

Tested By: 20773
Date 3/14/2020
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 9.08
Middle 2441 9.02
High 2480 9.01

Tested By: 20773
Date 3/14/2020
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 9.22
Middle 2441 9.18
High 2480 9.12

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-E2V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

9.8. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5
Limit = -20 dBc

TEST PROCEDURE

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

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

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

RESULTS
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REPORT NO: 13280103-E2V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

9.8.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Antenna 1 SPURIOUS EMISSIONS, NON-HOPPING

Agilent Spectrum Analyze

Agilent Spectrum Analyzer - A
SN A U 3 @ o 7 E
i Avg Type: enter Freq 13.015000000 GHz | #Avg Typ requency
PO Wida = Trig: AvglHold: 100100 HO: Fast == Trig: Frae Run AvglHold: 1010
IFGaiLow #Atten: 40 dB A . IF Gainelow #Aten: 40 4B A .
- r ] uto Tune; = = - uto Tune,
r Osst11 4B MKr1 2.402 085 GHZ] et Onet 1148 WIKrd 25.628 0 GHz
10 c5id__Ref 30.00 dBm 12.337 dBm 10d5/a__Ref 30.00 dBm -31.484 dBm
og og
’ Center Freq| {‘) Center Freq|
2.400000000 GHz| T 13.015000000 GHz|
StartFreq| StartFreq|
2.392500000 GHz| I\ 30.000000 MHz|
[ & & 14
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 pis] 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3ms (40001 pts) | 2597000000 GHz|
[l mooel ract 5o L R ST - [2 Man | I O 5 N T O ST |22 Man
N t 2402085 GHz 12,337 dBm 1N [ 24020 GHz 12,010 dBm
2 N f 2,400 000 GHz 40962 dBm 2 N f 48040 GHz 38.910 dBm
3 N f 2.383 065 GHz -39.084 dBm Freq Offset| 3N f 7206 0 GHz 40291 dBm Freq Offset|
: 0 Mz fmn N f 256280GHz 31484 dBm oMz
6 8
T 7
[ 8
3 g
10 10
1 - 1 ~
¢ » < »
wsa s, s [

LOW CHANNEL BANDEDGE OUT-OF-BAND LOW CHANNEL

Agilont Spoctrum Analyzor - e

e, ERETTT
WAvg Type: RMS Frequency

Frequency

L I3 0
enter Freq 13.015000000 GHz

#hvg Type: |
O Wida —»= Trig:Free Run AvglHold:> 1001100 : Fast —»= Trig: Free Run AvglHeld: 1010
IFGain:Low n: B IF Gainel ow #Amen: 40 dB oerlF
- Auto Tune)| = - Auto Tune|
Ref Offset 11.dB Mkr1 2.441 075 GHz FrefOffeat 11 & MKkrd 25.625 4 GHZ
10d87civ  Ref 30,00 dBm 12.280 dBm 10dBidy__ Ref 30.00 dBm -31.562 dBm
128 ks
Center Freq| ) CenterFreq|
2.441000000 GHz| “ 13.015000000 GHz|
Start Freq| StartFreq
2.433500000 GHz| T T ’ 30.000000 MHz |
[T
Stop Freq| Stop Freq
2.448500000 GHz| 26 000000000 GHz|
CF Step Start 30 MHz Stop 26.00 GHz CF Step
1500000 MH] [#Res BW 100 kHz #VBW 300 kHz Sweep 957.3ms (40001 pts) | 2567000000 Griz
jfuta Man T A 15 ) e - |24 Man
1 N f 24410GHz 12.052 dBm
2 N T 4882 0 GHz -40.100 dBm
Freq Offset] 3N T 73230 GHz -40.413 dBm Freq Offset|
oHz N T 256254GHz 31562 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) < »
s Tpemns, s Ty

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

Agilent Spectrum Analyzer - A j

Agilert Spectriam Analyzer - A 20773,

SN AT 3 ALIHATC
#Avg Type: RMS enter Freq 13.015000000 GHz | BAvg Type: RMS Frequency
PO Wida = Trig: AvglHold: 100100 0: Fast == Trig: Frae Run AvglHold: 1010
IFGaiLow #Atten: 40 dB A . IF Gainelow #Aten: 40 4B A .
] uto Tune; = - uto Tune,
Ref Offaet 11 4B Mkr1 2.480 080 GHZ RefOffsst 11 dB Mkrd 2{:’.815 0 GHz
|9 gridy_ Ref 30.00 dBm 12.169 dBm 19 g5idie_Ref 30.00 dBm -32.014 dBm
’ Center Freq| 4] Center Freq
2483500000 GHz| - 13.015000000 GHz|

StartFreq|

StartFreq|
4 30.000000 MHz

2476000000 GHz|

& 4 At

;i |
Stop Freq|

Stop Freq
2491000000 GHz| 26000000000 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|
(urafooeliaclscll s L L FUNCTON L PUCTIDN WIDTH L FUNCTION VALUE B [pute Man (urrlHobElTREESCLL L L FUNCTION L PUSETONMADTH FUNCTION Ve B jputo Man)
N t 2480080 GHz 12,169 dBm 1N T 2.4800 GHz 11,880 dBm
z N 1 2.488 265 GHz 57 dBm 2 N T 49600GHz 40774 dBm
3 N f 2.483 500 GHz 41.315 dBm Freq Offset| 3N f 7.440 0 GHz 41.196 dBm Freq Offset|
: 0 Mz fmn N f 9150GHz 32014 dBm oMz
6 8
7 7
[ ]
9 9
10 10
1 ¥ 11 8
< > < >
s [ sc. [

HIGH CHANNEL BANDEDGE OUT-OF-BAND HIGH CHANNEL
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REPORT NO: 13280103-E2V2 DATE: 3/31/2020
IC: 579C-A2453

FCC ID: BCGA2453

Antenna 1 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

E==aT, AIHATD  0%1S: IR0 (0%
enter Freq 2.400000000 GHz | #Avg Type: RMS quency enter Freq 2.483500000 GHz #avg Type: RMS Frequency
Brio: Wids —»— Trig: Free Run AvglHold: 1001100 PHO: Wida = Trig: AvglHold: 1001100
WFGainow  #Asen: 40 45 IFGaimluw  BAften: 40 48
= = Auto Tune = = - Auto Tune|
ot Offeet 11 B MKr1 2.403 855 GHZ et et 11 48 MKr1 2.476 855 GHZ
10 gaidie_Ref 30.00 dBm 12.997 dBm |9 gridy_Ref 30.00 dBm 12.841 dBm
. Center Freq| ’ Center Freq|
2.400000000 GHz 2.483500000 GHz|
StartFreq| StartFreq|
2392500000 GHz 2476000000 GHz|
{y A 'y at
X W - & AV )
Stop Freq| Stop Freq|
2.407600000 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|
0 D O S 17 T o |7 Man T I 1 5 ) R - [ Man
N T 2403 855 GHz 12,997 dBm N t 2476885 GHz 12841 dBm
2 N T 2400000GHz 40500 dBm 2 N 2486770GHz  39.135 dBm
i N f 2,395 905 GHz 38.129 dBm Freq Offset| 3 N f 2.483 500 GHz -40.379 dBm Freq Offset|
4 0Hz] 4 0 He]
5 5
8 &
7 7
8 B8
9 3
10 10
11 ~ 11
< > ¢ >
sc. [ s [

Page 41 of 75

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



DATE: 3/31/2020

REPORT NO: 13280103-E2V2
IC: 579C-A2453

FCC ID: BCGA2453

9.8.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Antenna 1 SPURIOUS EMISSIONS, NON-HOPPING

Agilent Spectrum Analyzor

Agiont Spoctrum Analyzor - A
L = T reEmy LI N t 3 > AP =
2.400000000 GHz #Avg Type: RIMS 56 requency enter Freq 13.015000000 GHz | #avg Type: RMS requency
PO Wids == Trig: Free Run AvglHold: 1001100 T . FO: Fas s Trig: Free Run AvglHeld: 1010 T
1FéGain:Lovwe n: 40 4B cerl® WFGainLow  #isen: 40 45 oerlP
~ T - Auto Tune| M i 2 Auto Tune|
et Offset 11 48 MKr1 2.402 115 GHZ R Offset 11 dB Mkrd 25.870 2 GHz
1054 Ref 30.00 dBm 8.295 dBm 1042/ Ref 30.00 dBm -32.009 dBm
og g
Center Freq| Center Freq|
1 . T T 2.400000000 GHz| () 13.015000000 GHz|
Start Freq| StartFreq
2.392500000 GHz| ‘ 30.000000 MHz |
o 4 L&
O Gl :
Stop Freq| Stop Freq
2.407500000 GHz| 26 000000000 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 15500000 MHz] #Res BW 100 kHz #VBW 300 kHz Sweep 957.3ms (40001 pts) | 2597000000 GHz,
I 5 S 1 N S ) R Ty - [22 Man o e P S e e Rl Man
N 1 2.402 115 GHz 5295 dBm 1N f 24020 GHz 6.475 dBm
] 1 2400000GHz 40814 dBm 2 N r 48040GHz  39.573dBm
3N f 2.388 845 GHz 38623 dBm Freq Offset] 3N T 7208 0 GHz -41.426 dBm Freq Offset|
4 OHe — 4 258702GHz  32.009 dBm oz
5 5
) 6
7 7
8 8
13 9
10 10
1 - 1 -
‘ » < »
[ fysmans o [A—
Agitert Spoctrum Analyzer - Al 7, Mgl Spactrum Analyzer - 1,
L ¢ : BRI LIRS L W 2o = EER T -
enter Freq 2.441000000 GHz ) #Avg Type: RMS quency enter Freq 13.015000000 GHz | BAvg Type: RMS requency
PO Wida —»= Trig:Fros Run Avg|Hold: 1001100 ™ 0: Fast —»= Trig: Froe Run AvglHeld: 1010
1FGain:Low : oerlP WFGainLow  #isen: 40 45 oerlP
et otest 1 48 MIKr1 2.440 985 GHz|| ~ AuweTune eromeet 1 a8 Tkrd 24.5015 GHz|| ~ AuteTune
10d87civ  Ref 30,00 dBm 8.204 dBm 10dBidy__ Ref 30.00 dBm -30.741 dBm
Log Log
Center Freq| Center Freq
2.441000000 GHz| 0 13.015000000 GHz|
StartFreq| B Start Freq
2.433500000 GHz| ' 30.000000 MHz|
it
Stop Freq| Stop Freq
2.448500000 GHz| 26 000000000 GHz|
CF Step Start 30 MHz Stop 26.00 GHz CF Step
1600000 MHz #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2667000000 GHz
e Man 0 L S S A I N 5 ) S - | Man
1N T 24410 GHz 5,407 dBm
2 48820GHz  40372dBm
Freq Offset| 3N f 7.3230 GHz .560 dBm Freq Offset|
o Hz) — f 245015GHz 30741 dBm oH
5
]
7
8
9
Center 2441000 GHz Span 15.00 MHz ® n
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) < »
wsc [ sc fgsmams:

Agilent Spectrum Analyzer - 3,

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

Agilert Spectriam Analyzer - A

L 3 a SEE I LIS U 3 @ o e Nt A
enter Freq 2.483500000 GHz ) #Avg Type: RMS enter Freq 13.015000000 GHz | BAvg Type: RMS Frequency
PO: Wide —= Trig: AvglHold: 100100 ™ PO: Fast —— Trig: Frae Run AvglHold: 1010
IFGainLow  BAtten: 40 4B oerlF . WFGaiilow  SAtten: 40 4B cerlf
et OTet 11 a8 MKr1 2.480 125 GHz|| ~ AuoTune et Oet 11 a8 Mkra 25,439 0 GHZ Auto Tune
3
10 c5id__Ref 30.00 dBm 8.255 dBm 10d5/a__Ref 30.00 dBm -31.552 dBm
og og
Center Freq| Center Freq|
. T T T 2.483500000 GHz| O 13.015000000 GHz|
Start Freq| StartFreq
2476000000 GHz| ¢ 30.000000 MHz
& 0 o0
Stop Freq Stop Freq|
2491000000 GHz| 26.000000000 GHz|
Center 2.483500 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 957.3 ms (40001 pts) | 2537000000 GHz|
) S N A BT NS ) A Ty - (2222 Man | I O 5 N T O T |22 Man
N t 2480 125 GHz ©.256 dBm 1N T 24800 GHz 6277 dBm
z N t 2480000 GHz 37841 dBm 2 N f 49600GHz 40435 dBm
3N f 2.483 500 GHz 40981 dBm Freq Offset] 3 N f 7.440 0 GHz 40617 dBm Freq Offset|
: Mz =t N f 254380GHz  31552dBm oMz
6 8
7 7
[ ]
9 9
10 10
1 - 1 ~
¢ > € »
wsa s, s [

HIGH CHANNEL BANDEDGE OUT-OF-BAND HIGH CHANNEL
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REPORT NO: 13280103-E2V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

Antenna 1 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

U W 2 E=r=ay ALIHATC ARATO[11:
enter Freq 2,400000000 GHz ] #vg Type: RMIS |  Frequency #vg Type: RMS Frequency
O: Wide —— Trig: Free Run AvglHold: 1001100 PNO- Wida == Trig: AvglHold: 100100
IF GainiLow 40 4B . IFGainLow BAtten: 40 dB oerlF
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REPORT NO: 13280103-E2V2

FCC ID: BCGA2453

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

10. RADIATED TEST RESULTS

LIMITS

FCC §15.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

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

For the final measurements above 1GHz radiated spurious harmonics and 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 — duty cycle Correction Factor (DCCF) which is
20 log (ON time/100 milliseconds) and greater than 20dB.

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-E2V2 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.

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-E2V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

10.1. TRANSMITTER ABOVE 1 GHz

10.1.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

I_WEUL Fremant - Chamber G 26828 Mar 24 BE:57:42
25 :

Restricted Bondedge

Canfig: EUT Only
L S ‘ ; Mode: GFSK 2482MHz
Tested by:35919
5] S S— S
[ SO 0 S
[
I |
8 -
Fo
3 75 et
ki ; \
65 \
[
ee|  Average Limit LdBulim) o o -
X
O O W O I A S PO W AR e oY 0y e o et
45 I ; J J i
35
2.3l 8. 5MA=/ 2.415
Frequency (GHz)
Renge (GHz) (= Rief/Attn Dat/Bvg Tupe Suesp Fls  wps/fade  Fosition Fanga (GHz) REWAUBY Ref/Riin  Dst/Avg Tupe Suesp Fiz  45ups/Maoe  FPosition
IBBID4IE  MCABN N0 PR RO eelhe) 98 M T dege 181 cn
Low CH BE - H.TST 33915 11 May 2A16 Rev 9.5 BS Mor 2826
Marker Frequency Meter Det AF T136 (dB/m) Amp/Cbl/Fitr/Pad Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.39 40.2 Pk 31.9 -22.2 49.9 74 -24.1 331 104 H
2 *2.32596 44.63 Pk 31.6 -22.3 53.93 74 -20.07 331 104 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
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DATE: 3/31/2020
IC: 579C-A2453

VERTICAL RESULT

I’\"_UL Fremant — Chamber G 2828 Mar 24 B9:85:48
25
Restricted Bondedge
Canfig: EUT Only
115 Mode: GFSK 2482RHz
Tested by:39919
185} :
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3 75
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3
55 .....................
55k Bul)ym) 2 OSSOSO NOURUORE SOOI JONUURR SOOI
. T J
ok Ll st s A el uﬁp aﬂ.m-J.'gﬂw»‘.'m‘-n»'o-:w.-wHfaHr.leL“'.wa--.n--.ha'll-w-au"' b ey s LU
45
35
2. 31 T8 .5MHz/ Z2.415
Frequency (GHz)
Forge (i) /B Fef/fitin Det/ing Tupe Sueep Fio  Fapo/fade Position Rarge (610 REWABU Raf/bitn =tiivg Tope Sueep Fis  Fupa/tbde  Fosition
Low CH BE - UTST 38915 11 Moy 2018 Rev 9.5 85 Mor 2826
Marker Frequency Meter Det AF 7136 (aB/m) Amp/CDIFIt/Pad Corrected Peak Limit PK Margin Azimuth Height Polarity
(GH2) Reading (dB) Reading (dBuv/m) (d8) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.39 41.18 Pk 31.9 -22.2 50.88 74 -23.12 235 110 \%
2 *2.34682 44.25 Pk 317 -22.2 53.75 74 -20.25 235 110 \%

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

Pk - Peak detector
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BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

SUL Fremont - Chamber G

12 2028 Hor 24 ©9:17:49
25
Restricted Bondedge
(15 ;rm:ig EUT Onls
nde: GFSK 2488HHz
Tested by:33919
185} :
g5} e
[
[
85 -
|
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S [
375 5
o
K ‘ 5
55 .......... { \ ...........
o I— I | [ fverage Limit 8L o
ol TR TS Lo tad A v i gt bt S Ao st
ittt M bl b WA e e
45
35
2.46 T8 3MH=/ Z.563
Frequency (GHz)
fonge (6112) UM Ref/Atin  Datitng Tuge Suesp Fls  Faps/fade  Fosition Fonga (6itz) REUWAB fief/ftin  Detéfivg Tups Sueep Fte foupsitbde FPosition
1:2746-2. %63 TMC-38)/ 30 87/1a PERK/Par Rvg(RMS)  Ineec(hdc) 6268 MAXH 23 dege 1B cn H
High CH BE - H.TST 38915 11 Moy 2816 Rev 9.5 B5 Mor 2026
Marker Frequency Meter Det AF T136 (dB/m) Amp/Cbl/Fitr/Pad Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.4835 20.73 Pk 25 221 51.13 74 2287 234 110 H
2 254849 4371 Pk 24 222 53.91 74 20.09 234 110 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
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VERTICAL RESULT

,‘,\I__LJL Fremont — Chamber G 2828 Mar 24 B9:25: 16
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2.46 8. 3MHz/ 2.563
Frequency (GHz)
Fonge (6fiz) FE0/ B Raflitin  Dst/Ag Tipe Sueep Pz #ge/fade  Fosition Fonge (6riz) BN Faf/ftin  Dst/Avg Tope Suesp iz owps/fods  Fosition
High CH BE - W.TST 38315 (1 Moy 2816 Rev 9.5 B6 Mar 2826
Marker Frequency Meter Det AF T136 (dB/m) Amp/CblI/FitrPad Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBUV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.4835 40.76 Pk 325 -22.1 51.16 74 -22.84 227 121 \Y%
2 2.53449 43.32 Pk 32.4 -22.2 53.52 74 -20.48 227 121 \Y%

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
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DATE: 3/31/2020
IC: 579C-A2453

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS
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REPORT NO: 13280103-E2V2 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 Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
1 7.20558 43.64 PKFH 37 -21.7 58.94 74 -15.06 334 101 H
2 7.20626 45.25 PKFH 37 -21.7 60.55 74 -13.45 192 395 A%
3 *12.01046 34.74 PKFH 39.6 -18.2 56.14 74 -17.86 338 364 v
4 *12.00918 34.28 PKFH 39.6 -18.2 55.68 74 -18.32 325 101 H
5 *11.54145 32.98 PKFH 39.2 -17.6 54.58 74 -19.42 293 161 v
6 5.80759 37.05 PKFH 334 -24.3 46.15 74 -27.85 312 134 H

* - 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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MID CHANNEL RESULTS
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REPORT NO: 13280103-E2V2 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 Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *7.32234 45.98 PKFH 37 -22.7 60.28 74 -13.72 207 105 H
2 *7.32271 43.49 PKFH 37 -22.7 57.79 74 -16.21 75 243 A%
3 *12.20528 335 PKFH 40.1 -18 55.6 74 -18.4 208 101 Y
4 *4.59393 36.35 PKFH 32 -25.4 42.95 74 -31.05 187 228 Y
5 *5.04284 35.94 PKFH 33.7 -24.2 45.44 74 -28.56 94 256 H
6 *10.97155 31.53 PKFH 394 -18 52.93 74 -21.07 103 275 H

* - 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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HIGH CHANNEL RESULTS
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REPORT NO: 13280103-E2V2 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 Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *7.44044 44.1 PKFH 36.9 -22 59 74 -15 29 101 H
2 *7.43947 41.37 PKFH 36.9 -22 56.27 74 -17.73 281 393 A%
3 *4.8312 35.02 PKFH 33.1 -24.8 43.32 74 -30.68 145 302 Y
4 *10.97264 31.02 PKFH 395 -18 52.52 74 -21.48 162 253 Y
5 *11.67977 29.98 PKFH 394 -17.9 51.48 74 -22.52 214 356 H
6 *12.40083 32.02 PKFH 40.2 -18.8 53.42 74 -20.58 128 381 H

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

REPORT NO: 13280103-E2V2
FCC ID: BCGA2453

10.1.2. BLUETOOTH ENHANCED DATA RATE 8PSK
MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT
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25 T
: Restricted Bondedge
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Low CH BE - H.TST 38915 11 Hay 2816 Rev 9.5 85 Mor 2820
Marker Frequency Meter Det AF T136 (dB/m) AmpIChIFItr/Pad Corrected Peak Limit (ABuv/m) PK Margin Azimuth Height Polarity
(GHz) Reading (@8) Reading (d8) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.39 41.76 Pk 31.9 -22.2 51.46 74 -22.54 324 103 H
2 *2.36168 43.76 Pk 31.8 -22.2 53.36 74 -20.64 324 103 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 13280103-E2V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

VERTICAL RESULT

| 25tk Fremont - Chamber 6 2020 Mor 24 B8:49:43
25
Restricted Bondedge
Canfig: EUT Only
115 Mode: BPSK 2482MHz
Tested by:39919
185} :
95
85
= 75
@
Z
55 .....................
55L R Bul¢m) = | S
o p b o o A b it At “wih»--»w-‘»-#‘w‘!lﬂil-.rt‘-ﬂm'h\‘-‘fu* i
45 i
35
2.3 TB . SHAZ7 7415
Frequency (GHz)
fonge (611z) TUAGL — Fel/itin Dat/ing Tups Suesp Fls  Faps/fade  Fosition Fonga (6itz) REWAGY Ref/tin  Det/vg Tope Sueep Fte  Fwpsithde Fosition
Low CH BE - U.TST 38915 11 May 20816 Rev 9.5 B5 Mor 2026
Marker Frequency Meter Det AF T136 (dB/m) Amp/ChI/FItr/Pad Corrected Peak Limit (dBuv/m) PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.39 2031 Pk 319 222 50.01 74 23.99 267 110 v
2 *2.38128 1333 Pk 319 222 53.03 74 2097 267 110 v
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 13280103-E2V2
FCC ID: BCGA2453

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

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

_cUL Fremont - Chomber G 2020 Mor 24 B8:23:25
25
Restricted Bondedge
Canfig: EUT Onl
115 Mode: BPSK 2480MHz
Tested by:33919
185} :
g5t
A
/ \|
5 !
85 .‘ \
\E | R
3 75 r 1
@
3 '\
[ R R— | OO OO 0O OO OO OSSOSO OO PO OO OSSR
| 1
S B O R B A e T N D s B
i |
Kbt Aot i AN oAV A Rt
45 I i |
35
2.46 T8 3Mh=/ 7 563
Frequency (GHz)
Fange (Ghz) FEU/UBU Ref/Atin Datiug Tipe Sueep Fic Faups/fade Position Fonga (6itz) REWAGY Ref/tin  Det/vg Tope Sueep Fte  Fwpsithde Fosition
1:2746-2. %63 TMC-38)/ 30 87/1a PERK/Par Rvg(RMS)  Ineec(hdc) 6268 MAXH 26 degs 187 ca H
High CH BE - H.TST 38915 11 Moy 2816 Rev 9.5 B5 Mor 2026
Marker Frequency Meter Det AF T136 (dB/m) Ampl/ChI/FItr/Pad Corrected Peak Limit (dBuv/m) PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.4835 20.56 Pk 325 221 50.96 74 2304 28 107 H
2 251613 1362 Pk 324 221 53.92 74 20.08 28 107 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 13280103-E2V2

FCC ID: BCGA2453

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

VERTICAL RESULT

| 25tk Fremont - Chamber 6 2020 Mor 24 ©8:32:14
25
Restricted Bondedge
Canfig: EUT Only
115 Mode: 8PSK 2488MHz
Tested by:39919
185} :
95
85
£
375
@
o
55 .....................
Average Limit CdBul/m) ol
|-_Jr) N I ... - B
i \
ARty Y Y S NP Y VPSP JPNT% 0 Vo Y SO VI S Y NS TR RO ¥ AT
45
35
2.46 T8 . 3MH=z/ 2.563
Frequency (GHz)
fonge (6112) UM Ref/Atin  Datitng Tupe Suesp Fls  Faps/fade  Fosition Fonga (6itz) REWAGY Ref/tin  Det/vg Tope Sueep Fte  Fwpsithde Fosition
High CH BE - U.TST 36915 11 Moy 26816 Rev 9.5 B5 Mor 2026
Marker Frequency Meter Det AF T136 (dB/m) Ampl/ChI/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 20.03 Pk 325 221 50.43 74 2357 80 111 v
2 2.50994 24.26 Pk 324 222 54.46 74 1954 80 111 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 13280103-E2V2
FCC ID: BCGA2453

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

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

HBUL Fremont — Chamber E 2828 Mar 23 22:45: 88
Radiated Emissions 3-Meters
185 Canfig: EUT Only
= Mode: BPSK 2482MHz
Tested by: 12482
a5
8!:
ake | HBul),
75
e
<
3 65
[i5)
k!
~ a it CaBLl/m)
5 L .
o z T 7
=}
45) B ‘
W R
i 1i wr '
35 ‘.ku_f\._"’x D ;
25
1 1H 18
Frequency (GHz)
Range (Gfiz) FeU/ B Ref/Aiin  Datifvg Tuge Sucsp Plo  wpo/fads  Position Rarga (i) REWALE Raf/fdn Dotifg Tupe Suoop Pio toupa/tbde  Position
1:1°3 Mi-30B)/38k  IBT/18 PERK/Far feglRMS)  Sohmecthuto) 6063 MRIH 8- 3bdega H 3318 INC-3dB)/30k  SIMB PEAK/PRr PoglRS)  392nsec(huto) 18 [ B-368degs H
FCC Port!SC 2. 4GHz RSE.TST 38915 29 Dec 2815 Rev 9.5 B6 Mar 2824
HBUL Fremont — Chamber E 2828 Mar 23 22:45: 88
Radiated Emissions 3-Meters
as Canfig: EUT Only
= Mode: BPSK 2482MHz
Tested by: 12482
95
g5
Fearcibm L §emeidn CdBLL/m)
75
e
<
3 65
c
~ frg gimlt itefitkn) (dBUL/m
5 B}
55 =
5 (o]
=]
45 :
4
@
35 .
25 ;
1 14 18
Fregquency (GHz)
Ronge (Gftz) FEU/ VR Ref/Atin  Det/fvg Te Suesp Fopa/fadz  Fositio Rangs (Ghz) REWAE Raf/fin  Detifig Type Swecp Pia  Towpa/fbdz  Position
FCC Port!SC 2. 4GHz RSE.TST 38915 29 Dec 2815 Rev 9.5 B6 Mar 2824

VERTICAL
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REPORT NO: 13280103-E2V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

RADIATED EMISSIONS

Marker Frequency Meter Det AF T119 (dB/m) Amp/Cbl/Fltr/Pad Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *3.94464 40.58 PKFH 334 -33 40.98 74 -33.02 196 235 H
4 3.27021 42.37 PKFH 34.8 -345 42.67 74 -31.33 96 121 \
2 7.20577 46.35 PKFH 35.6 -28.4 53.55 74 -20.45 272 101 H
5 7.20594 43.98 PKFH 35.6 -28.4 51.18 74 -22.82 276 106 \
3 17.42722 35.39 PKFH 415 -19.6 57.29 74 -16.71 185 180 H
6 17.4743 35.82 PKFH 415 -19.1 58.22 74 -15.78 162 193 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-E2V2
FCC ID: BCGA2453

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

MID CHANNEL RESULTS

1 ISUL Fremont — Chamber E 26828 Mar 23 23:38:16
Rodicted Emissions 3-Meters
185 Canfig: EUT Only
Mode: BPSK 2441MHz
Tested by: 12482
a5
8!:
Feal | HBul),
75
c
£
3 65
i}
o
‘-‘ Avg ait ColBull/m)
55 = - =
=)
45M e l M
i ; il it s b
35 MR AL R
25
1 1H 18
Frequency (GHz)
Ronge (Gfiz) FEUAUBN Fef/Alin  Dab/ivg Tupe Sunep Plo  Fopa/fade FPosition Rangn (i) REWVLEY Ref/ftin  Det/Avg Type Swoop Pio  ¥oupa/tode  Position
1:1-3 1M(-3dB) /38 87/18 PEAK/Puar Frvg (RMS S2nzcclfuto) 6868 MAXH 8-35Bdega H 3F1E The-3d8)/38 8178 PEA/Frr FuglRNS)  392nsecfuto) 18 MAKH 8-368degs H
FCC Port!5C 2 4GHz RSE.TST 36915 29 Dec 2815 Rev 9.5 BE Mor 2829
1 ISUL Fremont — Chamber E 26828 Mar 23 23:38:16
Rodicoted Emissions 3-Meters
as Config: EUT Only
Made: BPSK 2441MHz
Tested by: 12482
95
8'-_\
Peatcibeni L deidn (B m)
75
c
£
3 65
%
~ Frg gimlt iteBikn) (dBLU/ m
55
4]
5 =]
45 =]
4
35 R.
25 ;
1 14 18
Frequency (GHz)
Fonge (Gfiz) (= Fef/Atin  Dat/fvg Tue Surap o Fapa/fade  Fosition Fangs (GH) RN Raf/ftin  Det/Avg Tope Sveep Fia  towpa/tooe  Position
FCC Port!5C 2 4GHz RSE.TST 36915 29 Dec 2815 Rev 9.5 BE Mor 2829

VERTICAL
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REPORT NO: 13280103-E2V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

RADIATED EMISSIONS

Marker Frequency Meter Det AF T119 (dB/m) Amp/Cbl/Fltr/Pad Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
1 *5.12096 40.09 PKFH 343 -315 42.89 74 -31.11 165 348 H
2 *7.32322 46.64 PKFH 35.7 -28.2 54.14 74 -19.86 317 102 H
3 17.62403 34.1 PKFH 41.6 -19.1 56.6 74 -17.40 35 263 H
4 *3.26468 43.17 PKFH 35.1 -345 43.77 74 -30.23 265 329 \
5 *7.32243 43.43 PKFH 35.7 -28.2 50.93 74 -23.07 120 102 \
6 16.26615 34.05 PKFH 40.5 -19.3 55.25 74 -18.75 64 145 \

* - 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-E2V2
FCC ID: BCGA2453

HIGH CHANNEL RESULTS

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

HSUL Fremont — Chamber G 2828 Mar 29 B7:45:13
Rodicted Emissions 3-Meters
185 Config: EUT Only
prmmmmmmmmmmmmmm———"" Mode: BPSK 248BMHz
Tested by:399158
a5
] OO SOOI DU U UOOSNOUN SOOOU OSSOSO NOUSNREOS SONOUSOON SOOI SO
Peak | t CdBul
TSl i | AU R SO N Y
s
£
3 =Y PSSO OSSOSO SUSPTRSSSTRR (O ' : : -
© ; : ; : k
o
— fvg Limit CoBull/n)
T OO SOOI SO
1
45M o, i
35
L O . O O O SO SO PO O OO
1 ) ) ) ) ' T 8
Frequency (GHz)
Rz (6z) FEU/UED Ref/Atin  Det/fvg Tipe Soezp Plo Fapa/fade  Position Fonga (GHo) REUARY Ref/itin  Det/fvg Tuge Suezp Fia fowpafode Ponition
1:1-3 MC-38)/38 BT/ PERK/Par feg(S)  SihmcclAuta) GEBD  PRUK B-Bikdegs H 3:3-18 HC-3B)/3% 617D PERK/Par ing(RS)  Mzmecifuto) 1Bk MAIH 8-36Rdegs H
FCC Port!SC 2. 4GHz RSE.TST 38915 29 Dec 2815 Rev 9.5 85 Mor 2820
| I5UL Fremont - Chamber G 2828 Mor 24 B7:48:13
: | Rodicted Emissions 3-Meters
as Config: EUT Only
T Mode: BPSK 2488MHz
Tested by:39919
95
N NN N i 1 i A
Feakcdbeni b e CdBOU m)
A S Y NS AU R SO N Y
s
£
% E.l: .................
%
~ g ginlt imBitkn) (dBUU/ m
5'—7 ,,,,,,,,,,,,,
5
2 o
a5 ol gi
25
1 1 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 Port!SC 2. 4GHz RSE.TST 38915 29 Dec 2815 Rev 9.5 85 Mor 2820

VERTICAL
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REPORT NO: 13280103-E2V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

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 *2.32423 41.89 PKFH 316 -22.3 51.19 74 -22.81 100 125 H
4 *7.43996 46.54 PKFH 36.5 -27.8 55.24 74 -18.76 230 101 H
5 *7.4404 45.17 PKFH 36.5 -27.8 53.87 74 -20.13 87 197 \
2 2.43922 41.82 PKFH 323 -22.1 52.02 74 -21.98 39 183 \
3 5.71 394 PKFH 35.1 -28.5 46 74 -28.00 186 115 H
6 9.82684 37.29 PKFH 371 -25.5 48.89 74 -25.11 78 106 \

* - 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-E2V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

10.2. WORST CASE BELOW 1 GHz

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

gsUl Fremont - Chamber G 2028 Mor 24 B89:35:88
i i i i {|Radioted Emissions - 3 Meters
Config: EUT Onl
85 |Fode ‘BT worst coes
Tested by:39910
75
65
55 =
T i
N ;
3 ASpeegm e TaBY : T ]
a ] ;
o
5
38 168 ) 1660
Freguency (MHz2
[2 (MHz) Fiu/ved Refiftin  Det/fvg Type Sueep Pts  #Spa/fods  Fosition Fonge (MHz) REWEY Ref/fttn  Det/fvg Tupe Sweep Pts  FupaMode  Position
Iv'gf? 128k -6dB) /1M 97/1B PERK/LogPur— ideo 1TBns/Miz 4008 MG B-35Bdegs H 3.ZEE-|EEB 128k(-6dB) /1M 97/18 PEA/LogPur—Uideo  BBOne/MH:  GBBA  MAIH B-36Bdegs H
FCC Part!SC 30-1088MHz TST 38915 15 Jul 2814 Rev 9.5 B5 Hor 2026
g5t Fremont - Chamber G 2028 Mor 24 @9 35:00
i i i i {|Radioted Emissions - 3 Meters
Config: EUT Qnl
85 |Fode ‘BT worst cose
Tested by:39910
75
65
55 =
I
£
3 45} @ e Hogedon Ciel B ot A : f e
2
o
350
4
2513
el . m
o N o i
15} ) .'wl\ j h\*‘; ALl
Moy
) L . S SO PO SO SORUR PN URUNE HUUNUS SO SESRUOTOE SOOI SUSOR SO
k[ Y] ) 1006
Freguency (MHz2
Range (MHz) [ Ref/ftin  Dat/fvg Type Sweep [25) !.Supqﬁﬂude Position Konge (MHz) REWEY Ref/ftin  Detffvg Tupe chnp. Fis  Hwpa/Mode  Fosition
FCC PortI5C 38-180BMHz. 5T 38915 15 Jul 2814 Rev 9.5 85 Her 2626

VERTICAL
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REPORT NO: 13280103-E2V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

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)
(dBuVv) (dBuVv/m)
4 31.0628 30.93 Pk 26.6 -31 26.53 40 -13.47 0-360 100 \%
2 31.2753 29.03 Pk 26.5 -31 24.53 40 -15.47 0-360 99 H
1 86.4121 31.84 Pk 13.3 -30.4 14.74 40 -25.26 0-360 301 H
5 99.5055 38.36 Pk 16.2 -30.3 24.26 43.52 -19.26 0-360 100 \
3 106.6898 36.84 Pk 18.1 -30.3 24.64 43.52 -18.88 0-360 301 H
6 233.2043 39.07 Pk 17.3 -29.3 27.07 46.02 -18.95 0-360 99 H
7 820.7807 30.19 Pk 27.8 -26.7 31.29 46.02 -14.73 0-360 201 \%

Pk - Peak detector
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REPORT NO: 13280103-E2V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

10.3. WORST CASE 18-26 GHz

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

IB':UL EMC 2628 Mar 25 22:19:41
RF Emissions
a5 Order Number:
Client
Configuration: EUT only
- Mode BT Worst Cose
8 Tested by / SN: 38606
75 Peck Limit (dBul/m)
E
-
§
NoB5
5
T 55 Avg Limit CdBuU/md
a
2
o
2
5
o)
!
25
15
18 26
Frequency (GHz)
Ronge (GHz! RBUAUEW Ref/Alin  Det/fvg Tpe Sucep Ple  Fapsifiode Label Renge (6H2) REW/UBH Ref/Atin  Delrfvy Tupe Susep Pt Haups/tode  Label
1:18-26 H(-38)/ 3 87/8 PERK/LogPar-Uiden  futo 9eB1 W Harzontal
ET Warst Cose.DAT 38915 6 Jon 2815 Rev 9.5 21 Oct 2@19
IW:UL EMC 2628 Mar 25 22:19:41
RF Emissions
a5 Order Number:
Client:
Configuration: EUT only
Mode : BT Worst Cose
85 Tested by / SN: 38606
75 Peak Limit (dBUU/m2
i
0
+ B3
L
[
>
- - Avg Limit CdBuU/m2
M 5
hat
3
5 &
e 4 )
ki 4 2
o
o
35 e
25
15
18 26
Frequency (GHz)
Range (Ghz? REI/UBL Ref/Attn  Det/fvg Tupz Suezp Fle  topsifiode Labal Renge (GHz) REW/VEH Ref/Atin  Det/Avy Tupe Sueep Pre  taups/Mode  Label
BT lorst Cose.DAT 30915 6 Jon 2815 Rev 9.5 21 Oct zaig |
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REPORT NO: 13280103-E2V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

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)
(dBuV) (dBuVolts)
1 19.21778 38.58 Pk 32.7 -21.6 -9.5 40.18 74 -33.82
2 21.08 42.12 Pk 33.1 -20.9 -9.5 44.82 74 -29.18
3 21.61689 45.35 Pk 33.1 -20.9 -9.5 48.05 74 -25.95
4 19.608 36.57 Pk 32.8 -21.7 -9.5 38.17 74 -35.83
5 21.08978 36.77 Pk 33.1 -20.8 -9.5 39.57 74 -34.43
6 21.61956 41.16 Pk 33.1 -20.9 -9.5 43.86 74 -30.14

Pk - Peak detector
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REPORT NO: 13280103-E2V2 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
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-E2V2
FCC ID: BCGA2453

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

11.1.1.

AC Power Line Host

LINE 1 RESULTS

g Fremant, CA CE Roon 2628 Mor 25 13:51:B2
2
Canducted RFI VUaltage
EUT Config:EUT + Cose + Loptop
186 Test Uolt/Freq:12BU / BBHz / BT Uorst Cose
Test By:39919
9z :
78
B4

dBul Lime-L1

AR

it "“"“’"""MW'WM"M\

“

6 :
5 1 2] 38
Frequency (MHz)
Fonge (Hiz) (= Ref/itin  Dat/ivg Mose Sueep Pte  Sugcifade  Lotel Fonge (M) REUWAB Fiaf/fttn  Det/fivg Hode Sueep Fia  Fupsifods  Loel
1:.15-38 i -6}/ e Up/Ca 108e/2. 25kH 133k IARIT Lire-L1
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 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 .15225 42.34 Qp .1 0 10 52.44 65.88 -13.44 - -

2 .15225 27.03 Ca 1 0 10 37.13 - - 55.88 -18.75
3 .19275 34.82 Qp 0 0 10 44.82 63.92 -19.1 - -

4 .20175 18.29 Ca 0 0 10 28.29 - - 53.54 -25.25
5 .24225 28.8 Qp 0 0 10 38.8 62.02 -23.22 - -

6 .2535 14.94 Ca 0 0 10 24.94 - - 51.64 -26.7
7 .29175 23.9 Qp 0 0 10 33.9 60.47 -26.57 - -

8 .30525 12.58 Ca 0 0 10 22.58 - - 50.1 -27.52
9 .33675 22.24 Qp 0 0 10 32.24 59.28 -27.04 - -
10 .35475 9.16 Ca 0 0 10 19.16 - - 48.85 -29.69
11 .38625 22.21 Qp 0 0 10 32.21 58.14 -25.93 - -
12 4065 9.31 Ca 0 0 10 19.31 - - 47.72 -28.41
13 .48075 22.67 Qp 0 0 10 32.67 56.33 -23.66 - -
14 .45825 4.05 Ca 0 0 10 14.05 - - 46.72 -32.67
15 .5325 20.74 Qp 0 0 10 30.74 56 -25.26 - -
16 .55725 4.87 Ca 0 0 10 14.87 - - 46 -31.13
17 .672 19.25 Qp 0 0 10 29.25 56 -26.75 - -
18 .6585 1.58 Ca 0 0 10 11.58 - - 46 -34.42
19 5.4465 12.95 Qp 0 .1 10.1 23.15 60 -36.85 - -
20 5.4465 3.18 Ca 0 1 10.1 13.38 - - 50 -36.62
21 9.65625 15.28 Qp 0 .2 10.1 25.58 60 -34.42 - -
22 9.65738 4.65 Ca 0 .2 10.1 14.95 - - 50 -35.05
23 15.30375 20.55 Qp 0 .3 10.2 31.05 60 -28.95 - -
24 15.3015 10.67 Ca 0 .3 10.2 21.17 - - 50 -28.83

Qp - Quasi-Peak detector
Ca - CISPR average detection
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DATE: 3/31/2020
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LINE 2 RESULTS

| qla,IL Fremont, CA CE Room 2828 Mor 25 13:51:82
2
Conducted RFI Vol tage
EUT Config:EUT + Cose + Loptop
166 Test Uolt7/Freq:12BU / 6BHz / BT Worst Case
Test By:33919
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Frequency (MHz)
Fange (HHz) FEUUBN Fief/Attn Dat/ivg Hode Suszp Fis  Ssugs/Made  Lobel Fangs (HHz) REWAUBY Ref/ftn  Dst/Avg Mode Suesp Fts  $oups/Mode  Lokel
FCCIS CE Close B 158kHz-38MHz Stepping.TST Rev 9.5 21 Fsb 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
(dBuv) dBuvV QP Avg (dB)
25 .15225 42.44 Qp 1 0 10 52.54 65.88 -13.34 - -
26 .15225 28.94 Ca 1 0 10 39.04 - - 55.88 -16.84
27 .195 34.71 Qp 0 0 10 44.71 63.82 -19.11 - -
28 .204 23.1 Ca 0 0 10 33.1 - - 53.45 -20.35
29 24225 28.07 Qp 0 0 10 38.07 62.02 -23.95 - -
30 .2535 20.64 Ca 0 0 10 30.64 - - 51.64 -21
31 .29175 22.68 Qp 0 0 10 32.68 60.47 -27.79 - -
32 .30525 15.09 Ca 0 0 10 25.09 - - 50.1 -25.01
33 .35475 21.81 Qp 0 0 10 31.81 58.85 -27.04 - -
34 .357 17.22 Ca 0 0 10 27.22 - - 48.8 -21.58
35 .3885 19.44 Qp 0 0 10 29.44 58.1 -28.66 - -
36 .4065 10.75 Ca 0 0 10 20.75 - - 47.72 -26.97
37 .4515 20.7 Qp 0 0 10 30.7 56.85 -26.15 - -
38 .456 13.31 Ca 0 0 10 23.31 - - 46.77 -23.46
39 .573 18.59 Qp 0 0 10 28.59 56 -27.41 - -
40 .55725 2.15 Ca 0 0 10 12.15 - - 46 -33.85
41 .6585 18.79 Qp 0 0 10 28.79 56 -27.21 - -
42 .66075 6.32 Ca 0 0 10 16.32 - - 46 -29.68
43 5.1585 17.27 Qp 0 1 10.1 27.47 60 -32.53 - -
44 5.16075 9.56 Ca 0 1 10.1 19.76 - - 50 -30.24
45 9.50325 14.77 Qp 0 .2 10.1 25.07 60 -34.93 - -
46 9.52238 8.56 Ca 0 .2 10.1 18.86 - - 50 -31.14
47 15.30375 27.11 Qp 0 .3 10.2 37.61 60 -22.39 - -
48 15.29925 21.3 Ca 0 3 10.2 31.8 - - 50 -18.2

Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 13280103-E2V2

FCC ID: BCGA2453

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

11.1.2. AC Power Line Norm
LINE 1 RESULTS
| F‘IZ'IL Fremont, CA CE Room 2828 Mar 25 14:08:43
Canducted RFI VUaltage
EUT Config:EUT + Cese + Adopter
186 Test Uolt/Freq:12BU / 6BHz 7 BT Uorst Cose
Test By:339919
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Frequency (MHz)
Range (fiz) (= Ref/itin  Dat/ivg Mose Sueep Pte  Sugcifade  Lotel Fonge (M) REUWAB Fiaf/fttn  Det/fivg Hode Sueep Fia  Fupsifods  Loel
1:.15-38 (-6B) /- e UpC 18Bne/2. 29kH: 133k IARIT 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 36.32 Qp 1 0 10 46.42 65.63 -19.21 - -
2 .15675 17.28 Ca 1 0 10 27.38 - - 55.63 -28.25
3 .2355 18.78 Qp 0 0 10 28.78 62.25 -33.47 - -
4 .2355 6.15 Ca 0 0 10 16.15 - - 52.25 -36.1
5 .31425 34.41 Qp 0 0 10 44.41 59.86 -15.45 - -
6 31425 23.43 Ca 0 0 10 33.43 - - 49.86 -16.43
7 47175 26.13 Qp 0 0 10 36.13 56.48 -20.35 - -
8 AT7175 10.78 Ca 0 0 10 20.78 - - 46.48 -25.7
9 62925 31.63 Qp 0 0 10 41.63 56 -14.37 - -
10 .62925 22.94 Ca 0 0 10 32.94 - - 46 -13.06
11 .78675 18.63 Qp 0 0 10 28.63 56 -27.37 - -
12 .78675 2.2 Ca 0 0 10 12.2 - - 46 -33.8
13 .94425 29.36 Qp 0 A 10 39.46 56 -16.54 - -
14 .94425 20.3 Ca 0 1 10 30.4 - - 46 -15.6
15 1.257 22.27 Qp 0 1 10 32.37 56 -23.63 - -
16 1.25925 12.53 Ca 0 A 10 22.63 - - 46 -23.37
17 1.887 24.46 Qp 0 A1 10 34.56 56 -21.44 - -
18 1.887 15.03 Ca 0 A 10 25.13 - - 46 -20.87
19 2.202 23.01 Qp 0 1 10 33.11 56 -22.89 - -
20 2.202 13.77 Ca 0 1 10 23.87 - - 46 -22.13
21 2.51475 21.05 Qp 0 A 10 31.15 56 -24.85 - -
22 2.517 11.37 Ca 0 1 10 21.47 - - 46 -24.53
23 2.98725 20.32 Qp 0 1 10 30.42 56 -25.58 - -
24 2.9895 10.09 Ca 0 A 10 20.19 - - 46 -25.81
25 *13.56 18.77 Qp 1 2 10.1 29.17 60 -30.83 - -
26 *13.56 .07 Ca 1 2 10.1 10.47 - - 50 -39.53

Qp - Quasi-Peak detector
Ca - CISPR average detection
*Indicates UL RFID signal. Not from device.
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REPORT NO: 13280103-E2V2
FCC ID: BCGA2453

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

LINE 2 RESULTS

| ‘M'IL Fremont, CA CE Room 2828 Mar 25 14:08:43
‘ Conducted RFI Ualtage
186 Teat Unl 4 Frea: 1280 7 oM
Test By:39919
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Frequency (MHz)
Ronge (it [T Reffitin  Dat/fvg Hode Sueep Fis  #5ups/Made  Lobel Ronga (MHiz) RBWABU Ref/fittn  Det/fivy Hode Sueap Pta  45ups/fods  Lokel
FCC1S CE Closs B 158kHz-38MHz Stepping.TST Rev 9.5 21 Feb 2829
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)
27 .15675 35.79 Qp 1 0 10 45.89 65.63 -19.74 - -
28 .15675 17.44 Ca 1 0 10 27.54 - - 55.63 -28.09
29 .2355 25.16 Qp 0 0 10 35.16 62.25 -27.09 - -
30 .2355 21.15 Ca 0 0 10 31.15 - - 52.25 -21.1
31 .31425 36.48 Qp 0 0 10 46.48 59.86 -13.38 - -
32 .31425 314 Ca 0 0 10 41.4 - - 49.86 -8.46
33 47175 25.45 Qp 0 0 10 35.45 56.48 -21.03 - -
34 47175 17.23 Ca 0 0 10 27.23 - - 46.48 -19.25
35 .62925 33.87 Qp 0 0 10 43.87 56 -12.13 - -
36 .62925 32.04 Ca 0 0 10 42.04 - - 46 -3.96
37 .78675 19.86 Qp 0 0 10 29.86 56 -26.14 - -
38 .78675 8.46 Ca 0 0 10 18.46 - - 46 -27.54
39 .94425 30.43 Qp 0 A 10 40.53 56 -15.47 - -
40 .94425 29.29 Ca 0 A 10 39.39 - - 46 -6.61
41 1.25925 26.01 Qp 0 A1 10 36.11 56 -19.89 - -
42 1.25925 23.27 Ca 0 A 10 33.37 - - 46 -12.63
43 1.8915 24.71 Qp 0 A 10 34.81 56 -21.19 - -
44 1.88925 23.33 Ca 0 A 10 33.43 - - 46 -12.57
45 2.211 18.19 Qp 0 1 10 28.29 56 -27.71 - -
46 2.211 12.31 Ca 0 1 10 2241 - - 46 -23.59
47 2.5215 22.39 Qp 0 A 10 32.49 56 -23.51 - -
48 *13.56 18.25 Qp .1 2 10.1 28.65 60 -31.35 - -
49 *13.56 3.38 Ca 1 2 10.1 13.78 - - 50 -36.22

Qp - Quasi-Peak detector
Ca - CISPR average detection

*Indicates UL RFID signal. Not from device.
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REPORT NO: 13280103-E2V2 DATE: 3/31/2020
FCC ID: BCGA2453 IC: 579C-A2453

12. SETUP PHOTOS

Please refer to 13280103-EP1V1 for setup photos

END OF TEST REPORT
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