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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: BLUETOOTH EARBUD

MODEL: A2031

SERIAL NUMBER: GFHX60LFJINV

DATE TESTED: AUGUST 15, 2018 — DECEMBER 10, 2018

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:
Ll /2,,7 %/ s A
Chin Pang Francisco Guarnero
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
Senior Engineer PROJECT ENGINEER
UL Verification Services Inc. UL Verification Services Inc.
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REPORT NO: 12458150-E1V3 DATE: 2/11/2019
FCC ID: BCG-A2031 IC: 579C-A2031

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, KDB 558074 D01 v05, ANSI C63.10-2013, RSS-GEN Issue 5, and RSS-
247 Issue 2.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, and 47658 Kato Road, Fremont, California, USA. Line conducted emissions are
measured only at the 47173 address. The following table identifies which facilities were utilized
for radiated emission measurements documented in this report. Specific facilities are also
identified in the test results sections.

47173 Benicia Street 47266 Benicia Street 47658 Kato Rd
[] Chamber A X] Chamber D [] Chamber K
(ISED:2324B-1) (ISED:22541-1) (ISED:2324A-1)
[ ] Chamber B X Chamber E [ ] ChamberL
(ISED:2324B-2) (ISED:22541-2) (ISED:2324A-3)
[ ] Chamber C [ ] ChamberF
(ISED:2324B-3) (ISED:22541-3)

[ ] Chamber G
(ISED:22541-4)
[ ] ChamberH
(ISED:22541-5)

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers A through C are covered under ISED company address code 2324B with site
numbers 2324B -1 through 2324B-3, respectively. Chambers D through H are covered under
ISED company address code 22541 with site numbers 22541 -1 through 22541-5, respectively.
Chambers K and L are covered under ISED company address code 2324A with site numbers
2324A-1 and 2324A-3, respectively.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0
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REPORT NO: 12458150-E1V3 DATE: 2/11/2019
FCC ID: BCG-A2031 IC: 579C-A2031

4. CALIBRATION AND UNCERTAINTY

4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

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

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Worst Case Conducted Disturbance,
9KHz t0 0.15 MHz 3.84dB
Worst Case Conducted Disturbance,
0.15 to 30 MHz 865 dB
Worst Case Radiated Disturbance,
9KHz to 30 MHz 3.15dB
Worst Case Radiated Disturbance, 30
to 1000 MHz 2.86 dB
Worst Case Radiated Disturbance,
1000 to 18000 MHz 4.32dB
Worst Case Radiated Disturbance, 4.45 dB
18000 to 26000 MHz :
Worst Case Radiated Disturbance, 524 dB
26000 to 40000 MHz :

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 12458150-E1V3

FCC ID: BCG-A2031

DATE: 2/11/2019
IC: 579C-A2031

5. EQUIPMENT UNDER TEST

5.1. EUT DESCRIPTION

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

5.2. MAXIMUM OUTPUT POWER

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

Frequency Mode Output Power | Output Power
Range (dBm) (mW)
2402 - 2480 BLE 9.88 9.73

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

Ant 1
Frequency Range (GHz) (dBi)
2.4 -6.6

54, SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was 1A610.

5.5. WORST-CASE CONFIGURATION AND MODE

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

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

The fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z, it was

determined that Y (landscape) orientation was worst-case orientation; therefore, all final
radiated testing was performed with the EUT in Y (landscape) orientation.
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REPORT NO: 12458150-E1V3
FCC ID: BCG-A2031

5.6. DESCRIPTION OF TEST SETUP

DATE: 2/11/2019
IC: 579C-A2031

SUPPORT EQUIPMENT

Laptop Apple Macbook Pro C02P41RZG086 FCC DoC
Laptop AC/DC adapter | Liteon Technology PA-1450-BA1 B123 NA
EUT AC Adapter Apple A1385 D292365CDYADHLHC3 NA
Charger Case Apple A2031 DLCWV4A7HIMMT NA

/O CABLES (CONDUCTED TEST)

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

I/O CABLES (RADIATED ABOVE 1 GHZ)

2
I

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

1 AC 1 AC Un-shielded 2 N/A
2 USB 1 USB Un-shielded 1 N/A
TEST SETUP

The EUT is connected to a test laptop during the tests. Test software exercised the radio card.
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SETUP DIAGRAM FOR CONDUCTED TESTS

Spectrum
Analyzer

AC/DC Adapter

AC Source
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SETUP DIAGRAM FOR RADIATED TESTS ABOVE 1GHz

Antenna/Amp

Spectrum Analyzer

AC Source
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SETUP DIAGRAM FOR BELOW 1GHz and AC LINE CONDUCTED TEST

i
Antenns/Amp Radiated Test

-

AC/DC Adapter

AC Source/ LISN Conducted Test

I
1
!
i
I
|
I
I
|
|
I
|
I
I
|
|
I
I
I
I
I
|
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TEST SETUP- AC LINE CONDUCTED: LAPTOP CONFIGURATION

EMI Receiver

AC/DC Adapter

AC Source/ LISN Conducted Test

— e e e . i — — — — T — — T — —————
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REPORT NO: 12458150-E1V3

FCC ID: BCG-A2031

DATE: 2/11/2019
IC: 579C-A2031

6. TEST AND MEASUREMENT EQUIPMENT

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

report:
TEST EQUIPMENT LIST
Description Manufacturer Model ID Num ~ Cal Due
Antenna, Horn 1-18GHz ETS Lindgren 3117 T119 04/03/2019
Antenna, Broadband Hybrid, .
30MHz to 2000MHz Sunol Sciences B3 T477 07/24/2019
Amplifier, O i to 1GHz, Sonoma 310N T286 06/04/2019
Amplifier, 1 to 18GHz Miteq AFS42-00101800-25-S-42 T742 08/29/2019
Spectrum Analyzer, PXA 3Hz .
to 44GHz Keysight N9030A T341 09/26/2019
Antenna, Horn 1-18GHz ETS Lindgren 3117 T712 02/08/2019
Antenna, Broadband Hybrid, .
30MHz to 2000MHz Sunol Sciences JB3 T899 07/24/2019
Amplifier, 1 to 18GHz Miteq AFS42-00101800-25-S-42 138301 12/30/2018
Spectrum Analyzer, PXA, Agilent (Keysight)
3Hz to 44GHz Technologies N9030A 907 02/07/2019
Thermometer Control Company 14-650-118, 15557603 T1816 01/11/2019
Antenna Horn, 18 to 26GHz ARA MWH-1826 T89 01/18/2019
Spectrum Analyzer, PXA, Agilent (Keysight)
3Hz to 44GHz Technologies N9O30A T1454 01/08/2019
Pre-Amp 18-26GHz Agilent Technology 8449B T404 03/09/2019
True RMS Multi Meter Fluke Corporation 87Vv T360 04/30/2019
AC Line Conducted
EMI Test Recelver 9Khz- | Ronde & Schwarz ESCI7 T1436 01/25/2019
Power Cable, Line uL PG1 T861 08/31/2019
Conducted Emissions
**LISN for Conducted .
Emissions CISPR-16 Fischer 50/250-25-2-01 T1310 06/19/2019

UL AUTOMATION SOFTWARE

Radiated Software UL UL EMC Ver 9.5, April 26, 2016
Conducted Software UL UL EMC Ver 5.4, October 13, 2016
AC Line Conducted Software UL UL EMC Ver 9.5, May 26, 2015
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REPORT NO: 12458150-E1V3 DATE: 2/11/2019
FCC ID: BCG-A2031 IC: 579C-A2031

7. MEASUREMENT METHOD

On Time and Duty Cycle: KDB 558074 D01 v05, Section 6.

6 dB BW: KDB 558074 D01 v05, Section 8.1.
Output Power: KDB 558074 D01 v05, Section 9.1.3.

Power Spectral Density: KDB 558074 D01 v05, Section 10.2.

Out-of-band emissions in non-restricted bands: KDB 558074 D01 v05, Section 11.0.

Out-of-band emissions in restricted bands: KDB 558074 D01 v05, Section 12.1.

Band-edge: KDB 558074 D01 v05, Section 12.1.

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.
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REPORT NO: 12458150-E1V3

FCC ID: BCG-A2031

DATE: 2/11/2019
IC: 579C-A2031

8. ANTENNA PORT TEST RESULTS

8.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time| Period |DutyCycle| Duty Duty Cycle 1/B
B X Cycle [Correction Factor |Minimum VBW
(msec) | (msec) | (linear) (%) (dB) (kHz)
2.4GHz Band
BLE 100.000 | 100.000 1.000 100.00% 0.00 0.010
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DUTY CYCLE PLOTS

DUTY CYCLE BLE
w Keysight Spectrum Analyzer - APvB.7(080918),44353, Conducted F (===
L | RF [s0a ac | [ [ SENSE:INT] [ [09:03:36 AM Aug 22, 2018
r ‘ Avg Type: Voltage TRACE[: 23456 Frequency
NFE PNO: Fast —»— 1rig: Free Run Avg|Hold: --/100 TVYPE| Mt
IFGain:Low Atten: 28 dB peT|P
Auto Tune|
AMKr1 5.163 ms
Ref Offset 13.19 dB
10 dBidiv  Ref 30.00 dBm 0.001 dB
Lug
0.0 5 ’ Center Freq
100 & 2.402000000 GHz
0.0o
e StartFreq
Al 2.402000000 GHz
-30.0
-40.0
. Stop Freq
o 2.402000000 GHz
-B0.0
Center 2402000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 8.533 ms (1001 pts) 8.000000 MHz
Aut M
[RAvooR RS X | v ] FUNCTON ] FUNCTD i -
A2 t (A) 5163 ms (A} 0.001 dB
2 F t 1.493 ms 16.368 dBm
3 Freq Offset
4 0 Hz
5 =
6
7
8 Scale Type
9
10 Lo Lin
11 _ |tos Lin
< | m L
IMSG %STATUS
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FCC ID: BCG-A2031 IC: 579C-A2031
8.2. 99% BANDWIDTH
LIMITS

None; for reporting purposes only.

RESULTS
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REPORT NO: 12458150-E1V3
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DATE: 2/11/2019
IC: 579C-A2031

8.2.1. BLE (1Mbps)

Channel

Frequency
(MH2z)

99% Bandwidth
(MHZz)

Low

2402

1.0215

Middle

2440

1.0222

High

2480

1.0342

[ Feyoght Spectrum Aslyzer - APV0TRGURLEL U053, Comcied e [ Koot Spectrum Analzer - APV0 THOORNE, 753, Comductzd e
L ieE INT LU IR p— . u ; R TLE LN pa——
402000000 GH: Center Freq: 2.402000000 GH Radio Std: N 440000000 GH Center Freq: 2.440000000 GH: Radio Std: N
[ o WE L g FreeRun “AvalHold: 2020 o s tens e WE 2l Soa Free Run ‘AvalHole: 2020 Vo Sren
FGainiow  #Atten: 30 dB Radio Device: BTS AFGainiow  HAtien: 30 dB Radio Device: BTS
Ref Offset 13.19 4B Ref Offset 13.19 dB
0dB/div_ Ref 20.00 dBm 0dsidiv_ Ref 20.00 dBm
Log Log
Center Freq CenterFreq|
i 2.402000000 GHz| 2.440000000 GHz
!
Center 2402 GHz Span 2 MHz| CFStep Center 2.44 GHz ‘Span 2 MHz CF Step
#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms| 200,000 kHiz) #Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms| 200000 kkiz
Man Man
QOccupied Bandwidth Total Power 15.0 dBm Occupied Bandwidth Total Power 15.0 dBm
1.0215 MHz FreqOfset| 1.0222 MHz FreqOffset
Transmit Freq Error 3.584kHz % of OBW Power  99.00 % 0 Transmit Freq Error 2594 kHz % of OBW Power  99.00 % or
x dB Bandwidth 1.245 MHz xdB -26.00 dB x dB Bandwidth 1.224 MHz xdB -26.00 dB
Tsmns - T
[ Fepsight Spectnam Anlyces - AP JUS1E) U353, Comduced =T
L u ieE INT R IR p—
480000000 GH Center Fraq: 2430000000 GH: Radio Std: N
o WE 2 I ig: FreeRun ‘AvalHole: 2020 o s tens
SFGaindow | #Atten: 30 dB Radio Device: BTS
Ref Offset 13.19 dB
0 dBJd Ref 20.00 dBm
Log
CenterFreq|
2480000000 GHz
|
Center 248 GHz Span 2 MHz| CF Step,
#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms| 200,000 KH|
Man
Occupled Bandwidth Total Power 15.5 dBm
1.0342 MHz FreqOffset]
Transmit Freq Error 3.454kHz % of OBW Power  99.00 % or
x dB Bandwidth 1.240 MHz xdB -26.00 dB
s [rAE—
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REPORT NO: 12458150-E1V3
FCC ID: BCG-A2031

DATE: 2/11/2019
IC: 579C-A2031

8.2.2. BLE (2Mbps)

Channel

Frequency
(MHZz)

99% Bandwidth
(MHZz)

Low

2404

2.0983

Middle

2440

2.0819

High

2478

2.0372

[ eyt Spectram Amalyzes - AP DBOELR] U355, Comucied ! e [ eyt Spectram Anahes - APy8 70A0BLE] £4355, Comducied ! o e e
L 1 lul 10:11:11 AM Aug 25, 2018 L [ E i 06:29:25 &M A 18, 2018
enter Freq 2.404000000 GHz Center Freq: 2.404000000 GHz Radio Std: None Frequancy enter Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: None Frequency
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Log Log
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4Res BW 36 kHz #VBW 100 kHz #Sweep 100 ms, 500000 it #Res BW 36 kHz #VBW 110 kHz #Sweep 100 ms| 00,000 KH|
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Occupied Bandwidth Total Power 14.5 dBm Occupied Bandwidth Total Power 15.0 dBm
2.0983 MHz FreqOffset 2.0819 MHz FreqOffset
Transmit Freq Error -6.349 kHz % of OBW Power  99.00 % 0z Transmit Freq Error -882 Hz % of OBW Power  99.00 % OHz
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x dB Bandwidth 2492MHz  x dB 26,00 dB
. gsrans,
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REPORT NO: 12458150-E1V3 DATE: 2/11/2019

FCC ID: BCG-A2031 IC: 579C-A2031
8.3. 6 dB BANDWIDTH
LIMITS

FCC 815.407 (e)
RSS-247 5.2 (a)
The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS
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REPORT NO: 12458150-E1V3
FCC ID: BCG-A2031

DATE: 2/11/2019
IC: 579C-A2031

8.3.1. BLE (1Mbps)

Channel

Frequency
(MH2z)

6 dB Bandwidth
(MHz)

Minimum Limit
(MHz)

Low

2402

0.771

0.5

Middle

2440

0.738

0.5

2480

0.723

0.5

High

[ Vgt Soecinam sl - AT DOORLEL 353, Comuciad e T — L e T e
L (CIECTTTTORITN pae— . R U6:14:18 44 Awa 18, 2018
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CF Step
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Man

FreqOffset|
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Scale Type
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Span 3.000 MHz|[-°9 Lin)
Sweep 1.533 ms (1001 pts)

I sams

HIGH CHANNEL
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REPORT NO: 12458150-E1V3
FCC ID: BCG-A2031

DATE: 2/11/2019
IC: 579C-A2031

8.3.2. BLE (2Mbps)

Channel Frequency

(MH2z)

6 dB Bandwidth
(MHz)

Minimum Limit
(MHz)

Low 2404

1.434

0.5

Middle 2440

1.416

0.5

2478

High

1.380

0.5

[ Koot Spectrum Arayzer - APV8TTGOSLEL 053, Comrcied | oo ] [ Koyt Spectrum Analzer - APV0 7GRN, 753, Comductzd o5 ey
. z o sl i &
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e [ StartFreq| 3 (] StartFreq
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2.405600000 GHz| 2.441500000 GHz|
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" .
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Toorns s Tperms,
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Auto Tune|

Center Freq
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StopFreq|
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Freq Offset|
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Log Lin

‘Sweep 1.533 ms (1001 pts),
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HIGH CHANNEL
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REPORT NO: 12458150-E1V3 DATE: 2/11/2019

FCC ID: BCG-A2031 IC: 579C-A2031
8.4. OUTPUT POWER
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 10.5 dB (including 10 dB pad and 0.5 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: 12458150-E1V3 DATE: 2/11/2019
IC: 579C-A2031

FCC ID: BCG-A2031

8.4.1. BLE (1Mbps)

Tested By: 31300
Date: 12/10/2018
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 9.59 30 -20.41
Middle 2440 9.78 30 -20.22
High 2480 9.86 30 -20.14
8.4.2. BLE (2Mbps)
Tested By: 31300
Date: 12/10/2018
Channel Frequency Peak Power Limit Margin
Reading
(MH2z) (dBm) (dBm) (dB)
Low 2404 9.63 30 -20.37
Middle 2440 9.57 30 -20.43
High 2478 9.88 30 -20.12
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REPORT NO: 12458150-E1V3 DATE: 2/11/2019
FCC ID: BCG-A2031 IC: 579C-A2031

8.5. 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 10.5 dB (including 10 dB pad and 0.5 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: 12458150-E1V3
FCC ID: BCG-A2031

DATE: 2/11/2019
IC: 579C-A2031

8.5.1. BLE (1Mbps)

Tested By: 31300
Date: 12/10/2018
Channel Frequency AV power
(MHz) (dBm)
Low 2402 9.28
Middle 2440 9.53
High 2480 9.55
8.5.2. BLE (2Mbps)
Tested By: 31300
Date: 12/10/2018
Channel Frequency AV power
(MH2z) (dBm)
Low 2404 9.35
Middle 2440 9.48
High 2478 9.56
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REPORT NO: 12458150-E1V3 DATE: 2/11/2019

FCC ID: BCG-A2031 IC: 579C-A2031
8.6. 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: 12458150-E1V3
FCC ID: BCG-A2031

DATE: 2/11/2019
IC: 579C-A2031

8.6.1. BLE (1Mbps)

Channel | Frequency PSD Limit Margin
(MHz) (dBm/3kHz) [ (dBmM/3kHZz) (dB)
Low 2402 -0.26 8 -8.26

Middle

2440

-0.21

8

-8.21

High

2480

-0.44

8

-8.44
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#Avg Type: RMS ] s #Avg Type: RMS =
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CF Step| CF Step|
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FreqOffset FreqOffset
0 Hz| 0 Hz|
Scale Type Scale Type|
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Center 2.402000 GHz Span 2.000 MHz|[-°8 Lin| Center 2.440000 GHz Span 2.000 MHz [-°8 Lin|
#Res BW 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)
Gpstans p——
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[r—
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] StartFreq
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CF Step|
200.000 kHz
Man|
Freq Offset|
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Scale Type
A -
Center 2.480000 GHz Span 2.000 MHz|[-°8 Lin|
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 67.80 ms (1001 pts)
[

HIGH CHANNE
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REPORT NO: 12458150-E1V3

FCC ID: BCG-A2031

DATE: 2/11/2019
IC: 579C-A2031

8.6.2. BLE (2Mbps)

Channel

Frequency
(MH2z)

PSD

(dBm/3kHz)

Limit
(dBm/3kHz)

Margin
(dB)

Low

2404

-4.07

8

-12.07

Middle

2440

-3.54

8

-11.54

High

2478

-4.53

8

-12.53
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o e 2 O e o Trwrsetun  Avgho 100100 e e O O e TrwFaefun  Aughele o
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CF Step
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REPORT NO: 12458150-E1V3 DATE: 2/11/2019
FCC ID: BCG-A2031 IC: 579C-A2031

8.7. 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: 12458150-E1V3 DATE: 2/11/2019
FCC ID: BCG-A2031 IC: 579C-A2031

8.7.1. BLE (IMbps)

[ Feyoght Spectram Aslyzer - AP0 TTGOSLBL U053, Comucied e [ Koyt Spectrum Analzer - APV0 7GRN, 753, Comductzd [
L - [ 06:11:26 M 49 16, 2018 1 L = 500 ic [ sensean]
H st Bt | Froauency ICenter Freq 13.015000000 GHz | #Avg Type: RMS Frequency
NFE PND: Wide —»~ Trig: Free Run AvglHeld: 100/100 NFE FNO: Fasi 5~ Trig: Free Run
(FGoin-low  #Amen: 36 dB IFGainciow  #Atten: 40.dB
5 Auto Tune| 370 Auto Tune|
Ref Offset 13.19 B Mkr1 2.-14 26 GHz Ref Offset 13.19 dB Mkr4 25.3'1 1 GHzZ
10 g8/ Ref 25.00 dBm 14.564 dBm) 10desdiv_ Ref 30.00 dBm -24.70 dBm)|
Log T . Log T
Center Freq| 1‘)1 CenterFreq
2.400000000 GHz 13.016000000 GHz,
StartFreq| . StartFreq
2:395000000 GHz 1 1 ’ 30,000000 MHz]
(205 Al P | —
Stop Freq| il i — Stop Freq|
2.405000000 GHz 26.000000000 GHz|
" " —
Center 2.400000 GHz Span 10.00 MHz. CFStep Start 30 MHz Stop 26.00 GHz CF Step
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REPORT NO: 12458150-E1V3
FCC ID: BCG-A2031

DATE: 2/11/2019
IC: 579C-A2031

8.7.2. BLE (2Mbps)
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REPORT NO: 12458150-E1V3

FCC ID: BCG-A2031

DATE: 2/11/2019
IC: 579C-A2031

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC 8§15.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MH2) (uv/m)at 3 m (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: 12458150-E1V3
FCC ID: BCG-A2031

DATE: 2/11/2019
IC: 579C-A2031

9.2.

9.2.1. BLE (1Mbps)
Antennal

BANDEDGE (LOW CHANNEL)

TRANSMITTER ABOVE 1 GHz

HORIZONTAL RESULT

UL Fremont - Chamber D

27 Aug 2018

Restricted Bandedge

Project Number:

17:86:37

115 ConFigiEUT Only
Mode:BLE_2482MHz_1M
Tested by:58822
185
95
o
t 85
o
N
C Peak Limit (dBuU/m)
2 75
T
~
= 65
@
S
55 Averoge Limit (dBuU/m> 5
bttt sl ioebarsbl bbbkl btaitonbsntotioniod bt bkl bttt s ittt
ikl Ll U i P D b " el
A T Mmoot
i M0 YA A AP i oo RPN g g e el Wy
35
2. 31 12MH=z/ 2.43
Frequency (GHz)
Range (6Hz) REL/UBL) Ref/Attn  Det/Avg Type Sueep Pis  #5ipo/lode  Position Range (GHz) RBLI/ VU Ref/fttn  Det/Avg Type Sueep Pts  #Sups/tode FPosition
1:2:31-2.43 IMG-3B)/M 187/10 PEAK/Pur Avg(RMS)  Insec(futo) 8000 MAKH 301 degs 186 | 2:2.31-2.43 HC-383/3M  107/18 AUER/Fur Avg(RMS)  lmsec(fute) 8008  1GBTAUG 311 degs 106 c
#.TST 38915 12 Sep 2016 Rev 9.5 81 Dec 2816
Marker Frequenc Meter Det AF T119 Amp/Cbl/Fitr/P Correcte Average Limit Margin Peak Limit PK Azimuth Height Polarity
y Readin (dB/m) ad (dB) d (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(GHz) g Reading (dB)
(dBuv) (dBuVv/m)
1 *2.39 40.97 Pk 32.1 -20.5 52.57 74 -21.43 311 106 H
2 *2.361 41.65 Pk 319 -20.6 52.95 - - 74 -21.05 311 106 H
3 *2.39 29.98 RMS 32.1 -20.5 41.58 54 -12.42 - - 311 106 H
4 *2.38 30.83 RMS 32.1 -20.4 42.53 54 -11.47 311 106 H

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12458150-E1V3
FCC ID: BCG-A2031

DATE: 2/11/2019
IC: 579C-A2031

VERTICAL RESULT

UL Fremant - Chamber D

125
Restricted Bandedge
Project Number:
s Config:EUT Only
Mode :BLE_2482MHz_ 1M
Tested by:58822
185
95
5 85
"
5 Peck Limit CdBuU/m)
- 75
‘e
~
>
3 65
Z
55 Average Limit (dBulUymd g
o
45
2 :
35
2. 31 1 2MH=z/

R

gz (GHz)

RBU/UBL

Ref/Attn  Det/Avg Type

Frequency (GHzJ

Sweep Pls  #5wps/fode Fosition

REW/ VBl

Low Channel Bandedge Method AD - U.TST 36915 12 Sep 20816

Range (6Hz)

Ref/Attn  Det/Avg Type Sweep Pis

5ups/fade  Position

Rev 9.5 @1 Dec 2816
Marker Frequenc Meter Det AF T119 (dB/m) Amp/Cbl/Fltr/Pad Correcte Average Limit Margin Peak Limit PK Azimuth Height Polarity
y Reading d (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
dBuV/m)
4 *2.378 30.47 RMS 32.1 -20.4 42.17 54 -11.83 - - 201 158 \
2 *2.383 42.09 Pk 32.2 -20.5 53.79 - - 74 -20.21 201 158 \
1 *2.39 39.23 Pk 32.1 -20.5 50.83 - - 74 -23.17 201 158 \
3 *2.39 29.75 RMS 32.1 -20.5 41.35 54 -12.65 - - 201 158 \

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

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 12458150-E1V3
FCC ID: BCG-A2031

DATE: 2/11/2019
IC: 579C-A2031

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

125LIL Fremont - Chamber D 27 Aug 2018 18:01:14
Restricted Bondedge
Project Number:
15 Config:EUT Only
Mode :BLE_2488MHz_1M
Tested by:58822
185
95
E
t 85
o
N Peal imit C(dBuU/m)
C
2 75
e
~
E 65
N Average Limit (dBuU/m)
55
n YRy A A AN oM A ek b bl Attt et Aot gt
oo Lol P i A W ebdindiel
45 4
AT A oo b st ‘gwnmm-:mwwmwwwwmw AP A AN A et et R g
35
2.43 13.3MH=z/ 2.563
Frequency (GHz)
Range (BHz) REU/VBI Ref/fttn  Det/fvg Tuype Suezp Pis  #Sups/Mode Position Range (GHz) RBU/UBI Ref/fttn  Det/Avg Type Sweep Pis  4Gups/fade Position
1:2.43-2.563 MC-3dB) /M 16718 PEAK/Pur Avg(RHS)  Tmsec(Auto) 08D  MAXH 291 degs 218 | 2:2.43-2.563 MC-3B)/M  1BI/IB AUER/Pir Avg(RMS)  lmsec(futc) 9800 100TAUG 291 degs 218 cn
*.TST 38315 12 Sep 2816 Rev 9.5 B Dec 2816
Marker Frequenc Meter Det AF T119 Amp/Cbl/Fitr/P Correcte Average Limit Margin Peak Limit PK Azimuth Height Polarity
y Readin (dB/m) ad (dB) d (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(GHz) g Reading (dB)
(dBuVv) (dBuVv/m)
1 *2.484 39.18 Pk 325 -20.4 51.28 - - 74 -22.72 291 218 H
3 *2.484 29.56 RMS 325 -20.4 41.66 54 -12.34 - - 291 218 H
2 2.541 41.27 Pk 327 -20.3 53.67 - - 74 -20.33 291 218 H
4 2.558 30.44 RMS 32.6 -20.3 42.74 54 -11.26 - - 291 218 H

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12458150-E1V3 DATE: 2/11/2019
FCC ID: BCG-A2031 IC: 579C-A2031

VERTICAL RESULT

| 25UL Fremant - Chomber D 27 Aug 2818 18:12:36
Restricted Bandedge
Project Number:
s Config:EUT Only
Mode:BLE_2488MHz_1M
Tested by:58822
185
95
8§ 85
?
o Peaok Limiit (dBuU/m3
= 75
‘e
~
=
2 65
Z
Average Limit (dBuU/mI
55 s
@
45 3 4
o o)
35
2.43 13.3MH=z/ 2.563
Frequency (GHzJ
Range CBHz) REU/UBl Ref/Attn  Det/Avg Type Sweep Pls  #5wps/fode Fosition Range (6Hz) RBU/ VB Ref/Attn  Det/Avg Type Sweep Pte  #Sups/fode Fosition
High Chennel Bondedge Method AD - U.TST 38915 12 Sep 2816 Rev 9.5 @1 Dec 2816
Marker Frequenc Meter Det AF T119 (dB/m) Amp/Cbl/Fltr/Pad Correcte Average Limit Margin Peak Limit PK Azimuth Height Polarity
y Reading (dB) d (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(GHz) (dBuV) Reading (dB)
dBuV/m)
1 *2.484 39.33 Pk 325 -20.4 51.43 - - 74 -22.57 336 400 4
3 *2.484 29.68 RMS 32.5 -20.4 41.78 54 -12.22 - - 336 400 i
4 2512 30.58 RMS 32.6 -20.3 42.88 54 -11.12 - - 336 400 4
2 2.537 42.2 Pk 32.6 -20.4 544 - - 74 -19.6 336 400 i

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12458150-E1V3
FCC ID: BCG-A2031

DATE: 2/11/2019
IC: 579C-A2031

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

! 1:UL Fremant — Chamber D 24 Aug 2018 g8:33:25
Radiated Emissions 3-Meters
Project Number:
=
18 Config:EUT only
Mode:2482MHz 1M
Tested by: 19485
9|:
8|:
3 Peak Limit CdBulU/m)
c 75
0
N
5
=
T 6
£ Avg Limit (dBul/m)
= 55
@ 2
3 | " 1
4|: " oy S SR NPT Ty P v
NP L PR 5 T R
M«}WMW‘ otndbaratiostead
35 i -
L
1 14 18
Frequency (GHz)
Range CEHz) REU/UB Ref/Mtn  Det/fivg Tuype Sweap Pls  #wps/fode Fosition Range (GHz) REW/VBH Ref/Mtn  Det/fivg Type Suoep Pto #5ups/foce Fosition
1:4-3 1N-3d8)/38k  187/18 PEAK/Pur Pvg(RNS)  Slmscc(futo) 688 HAXH B-368degs H | 3:3-18 HC-3d8)/ 30 87/ PERK/Pur Pg(RIS)  332nsec(iuto) I8k HAKH 8-368degs H
FCC Part{5 Subpart C 2.4GHz RSE.TST 38915 16 Jun 2815 Rev 9.5 Bf Dec 2816

HORIZONTAL

! 1:UL Fremant — Chamber D 24 Aug 2018 g8:33:25
Rodioted Emissions 3-Meters
Project Number:
185 ConfigiEUT only
Mode:2482MHz 1M
Tested by: 19485
gl:
8|:
= Peak Limit CdBulU/m)
i 75
"
C
i}
> BF
‘e
3 Avg Limit (dBul/m)
Bl 55
@ =
el aQ
3
45 o SRR NSNS S S
=)
&)
35 AMONE oa
2':
1 18 18
Frequency (GHz)
Range (6Hz) REU/VB Ref/Attn  Det/Avg Type Suoep Plo  #hups/lode Position Ronge (6z) RE/VBIl Ref/Attn  Dot/Avg Type Sweep Pts 45ups/lode Position
FCC Part!S Subpert C 2.4GHz RSE.TST 38915 16 Jun 2815 Rev 9.5 Bi Dec 2816

VERTICAL
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REPORT NO: 12458150-E1V3

FCC ID: BCG-A2031

DATE: 2/11/2019
IC: 579C-A2031

RADIATED EMISSIONS

Markers Frequenc Meter Det AF T119 (dB/m) Amp/Cbl/Fltr/Pa Correcte Avg Limit Margin Peak Limit PK Azimuth Height Polarity
y Reading d (dB) d (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuV/m)

2 *12.011 37.43 PK2 39.1 -20.5 56.03 - - 74 -17.97 356 108 H
*12.011 28.22 MAv1 39.1 -20.5 46.82 54 -7.18 - - 356 108 H
4 *12.011 38.76 PK2 39.1 -20.5 57.36 - - 74 -16.64 250 102 \
*12.011 30.69 MAv1 39.1 -20.5 49.29 54 -4.71 - - 250 102 \
5 3.253 27.59 MAv1 34.6 -28 34.19 - - 280 135 H
3.254 39.47 PK2 34.7 -28 46.17 280 135 H
6 3.284 39.08 PK2 34.2 -27.4 45.88 272 168 \
3.284 27.59 MAv1 34.2 -27.4 34.39 272 168 \
3 7.205 31.23 MAv1 35.6 -24.6 42.23 156 112 H
7.207 39.4 PK2 35.6 -24.6 50.4 156 112 H
1 7.207 40.96 PK2 35.6 -24.6 51.96 204 348 \
7.207 33.03 MAvV1 35.6 -24.6 44.03 204 348 \

* - 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: 12458150-E1V3
FCC ID: BCG-A2031

DATE: 2/11/2019
IC: 579C-A2031

MID CHANNEL RESULTS

| “:UL Fremont — Chomber E 15 Aug 2018  22:43:49
Rodioted Emissions 3-Meters
Pro ject Number:
165 Client:
Conf ig:EUT onl
Mode :BLE 1M 2448MHz
g5 Tested by: 13485
8':
Peak Limit (dBulU/m)
71:
G
3 65
5 6
@
el
~ Avg Limit (dBul/m)
55
3
o) a
45 o iy WWWWWM
.-L L e i ..“J-‘-“'MW“
3,: Wk II—WW"
o5
1 [iz] 18
Frequency (GHz)
Ronge () REU/UBH Ref/Atin  Det/fvg Tope ) Pte  ¥#5ups/Mode FPosition | Renge (612 REW/UBl Ref/Atin  Det/fvg Type Sucep te ¥oups/fiode Position
1:1-3 HG-38)/38  187/18 PEAK/Pur Avg(RIS)  SZnsec(huto) 608 MAWH B-36degs | 3:3-18 1M(-38)/3k 8778 PEFK/Pir Avg (RIS I%nsecChuto) 18k MAXH 8-360degs H
BLE 2440 _1Mbps L1 _1dB Lower.DAT 30915 16 Jun 2815 Rev 9.5 B1 Dec 2816
! 1‘:UL Fremont — Chomber E 15 Aug 2018  22:43:49
Rodioted Emissions 3-Meters
Project Number
185 Client:
ConfigiEUT only
Mode :BLE 1M 2448MHz
g5 Tested by: 13485
SK
eak Limit (dBulU/m)
7’:
‘e
3 65
5 6
@
e
~ Avg Limit (dBuU/m)
55
5 8
o
45
4
0
35
o5
1 [IZ] 18
Frequency (GHz)
Ronge () REU/UBH Ref/Attn  Det/fvg Tgpe Swecp Pte 5ups/Mode FPosition | Range (612 REW/Bl Ref/Atin  Det/fvg Type Swcep Pte ¥oupolfiode Fosition

BLE 2448 1Mbps L1 1dB Lower.DAT 38915 16 Jun 2815

Rev 9.5 B1 Dec 2816

VERTICAL
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REPORT NO: 12458150-E1V3
FCC ID: BCG-A2031

DATE: 2/11/2019
IC: 579C-A2031

RADIATED EMISSIONS

Frequenc Meter Det AF T346 Amp/Cbl/Fltr/ Correcte Avg Limit Margin Peak Limit PK Azimuth Height Polarity
y Reading (dB/m) Pad (dB) (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuV/m)
*4.703 41.41 PK2 34.4 -28.7 47.11 - - 74 -26.89 46 200 H
*4.704 29.89 MAv1 34.4 -28.7 35.59 54 -18.41 - - 46 200 H
*7.319 45.8 PK2 36 -26.2 55.6 - - 74 -18.4 42 114 H
*7.321 38.77 MAv1 36 -26.2 48.57 54 -5.43 - - 42 114 H
*12.199 41.27 PK2 39 -22.7 57.57 - - 74 -16.43 254 110 H
*12.199 33.05 MAv1 39 -22.7 49.35 54 -4.65 - - 254 110 H
*4.743 41.91 PK2 34.4 -28.5 47.81 - - 74 -26.19 221 101 \
*4.742 30.13 MAv1 34.4 -28.5 36.03 54 -17.97 - - 221 101 \
*7.321 45.4 PK2 36 -26.2 55.2 - - 74 -18.8 100 256 \
*7.321 38.36 MAv1 36 -26.2 48.16 54 -5.84 - - 100 256 \
*12.199 39.8 PK2 39 -22.7 56.1 - - 74 -17.9 149 128 \
*12.199 30.79 MAv1 39 -22.7 47.09 54 -6.91 - - 149 128 \

* - 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: 12458150-E1V3
FCC ID: BCG-A2031

DATE: 2/11/2019
IC: 579C-A2031

HIGH CHANNEL RESULTS

B

~UL Fremont - Chamber E

15 Aug 2818

23:23:38

Rodioted Emissions 3-Meters
Project Number
=
18 Client
ConfigiEUT only
Mode :BLE 1M 2488MHz
g5 Tested by: 13485
85
Peak Limit (dBulU/m)
7’:
‘e
3 g5
5 6
@
N -
& Avg Limit C(dBul/m)
55
2
45 dak 9
" ‘13 e L m‘d“u i
Pk !
35 il ikl M "
o5
1 18 18
Frequency (GHz)
Ronge () REU/UBH Ref/Attn  Det/fvg Tgpe Suecp Pto  5ups/Mode Position | Range (612 [ Ref/Rtin  Det/fvg Typs Sucep Pts ¥oupo/fiode Fosition
1:123 HG-38)/38  187/18  PEAK/Pur AvgRIS)  SZnsec(iuto) 608 HAWH B-368degs | 3:3-18 1H(-38)/Bk 8778 PEK/Pir g (RIS  I%nsecCiuto) 18k MAXH 8-368degs H

FCC Port15 Subpart € 2.4GHz RSE.TST 38915 16 Jun 2815

Rev 9.5 @1 Dec 2816

HORIZONTAL

H,:UL Fremont — Chomber E 15 Aug 2018  23:23:30
Radioted Emissions 3-Meters
Project Number
185 Client:
Config:EUT onl
Mode :BLE 1M 2488MHz
g5 Tested by: 19485
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Peak Limit (dBulU/m)
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& Avg Limit C(dBul/m)
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Q
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Frequency (GHz)
Range () REU/UBH Ref/Attn  Det/fvg Tpe Sueep Pto  5ups/Mode Position | Range (612 REW/UBH Ref/Atin Det/fvg Typs Secep Pts ¥oupo/fiode Fosition

FCC Part15 Subpart C 2.4GHz RSE.TST 38915 16 Jun 2015

VERTICAL
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REPORT NO: 12458150-E1V3
FCC ID: BCG-A2031

DATE: 2/11/2019
IC: 579C-A2031

RADIATED EMISSIONS

Frequenc Meter Det AF T346 Amp/Cbl/Fltr/ Correcte Avg Limit Margin Peak Limit PK Azimuth Height Polarity
y Reading (dB/m) Pad (dB) d (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuV/m)
*4.703 41.45 PK2 34.4 -28.7 47.15 - - 74 -26.85 98 115 H
*4.702 29.95 MAv1 34.4 -28.8 35.55 54 -18.45 - - 98 115 H
*7.439 44.77 PK2 36.1 -26.8 54.07 - - 74 -19.93 23 103 H
*7.439 37.32 MAv1 36.1 -26.8 46.62 54 -7.38 - - 23 103 H
*12.399 41.62 PK2 38.6 -23.4 56.82 - - 74 -17.18 52 104 H
*12.399 33.7 MAv1 38.6 -23.4 48.9 54 -5.1 - - 52 104 H
*4.738 41 PK2 34.4 -28.4 47 - - 74 -27 70 140 \
*4.738 29.97 MAv1 34.4 -28.4 35.97 54 -18.03 - - 70 140 \
*7.441 43.54 PK2 36.1 -26.8 52.84 - - 74 -21.16 125 263 \
*7.439 35.72 MAv1 36.1 -26.8 45.02 54 -8.98 - - 125 263 \
*12.401 41.07 PK2 38.6 -23.4 56.27 - - 74 -17.73 114 101 \
*12.401 32.38 MAv1 38.6 -23.4 47.58 54 -6.42 - - 114 101 \

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

PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average

Page 44 of 64

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

TEL:(510) 319-4000

FAX:(510) 661-0888



REPORT NO: 12458150-E1V3 DATE: 2/11/2019
FCC ID: BCG-A2031 IC: 579C-A2031

9.2.2. BLE (2Mbps)

Antenna l

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

125UL Fremont — Chamber D 24 Aug 2818 14:41:52
Restricted Bondedge

Project Number:
15 Config:EUT Only

Mode :BLE 2M 24B4MHz

Tested by: 10641
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2. 31 12MHz/ 2.43
Frequency (GHzJ
Range (GHz) RBU/UBLI Ref/Attn  Det/Avg Tupe Sueep Pts  #Sups/Mode Position | Range (GHz) RBU/UBU Ref/fttn  Det/fvg Type Sueep Pts  #Sups/Mode Position
1:2.31-2.43 1M(-3dB)/3M 187/18 PEAK/Pur Avg(RMS)  Imsec(Auta)  BEEE  MAXH 39 degs H| 2:2731-2.43 1M(-3dB)/3M 187/18 AVER/Pur Avg(RMS)  Imsec(Auto) 6608  1BBTAVG 39 degs 131 |

BLE_2484_H_2Mbps .DAT 383915 12 Sep 2816 Rev 9.5 81 Dec 2016

Marker Frequenc Meter Det AF T119 Amp/Cbl/Fltr/P Correcte Average Limit Margin Peak Limit PK Azimuth Height Polarity
y Readin (dB/m) ad (dB) d (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(GHz) g Reading (dB)
(dBuv) dBuVv/m)
1 *2.39 38.22 Pk 32.1 -20.5 49.82 - - 74 -24.18 39 131 H
2 *2.367 42.07 Pk 31.9 -20.5 53.47 - - 74 -20.53 39 131 H
3 *2.39 30.56 RMS 32.1 -20.5 42.16 54 -11.84 - - 39 131 H
4 *2.376 30.98 RMS 32.1 -20.5 42.58 54 -11.42 - - 39 131 H

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12458150-E1V3 DATE: 2/11/2019
FCC ID: BCG-A2031 IC: 579C-A2031

VERTICAL RESULT

UL Fremont — Chamber D 24 Aug 2818 14:46:14
Restricted Bondedge

Pro ject Number:
115 Config EUT Only

Mode :BLE 2M 24B4MHz

Tested by: 10641

185
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>
& Peok Limit (dBuU/m)
= 75
i
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>
2 65
S
55 Average Limit (dBuU/m)
h |
o
45 4
R
35
2.31 12MH=z/ 2.43
Frequency (GHz)
Range (GHz) RBU/UBH Ref/Attn Det/fvg Tupe Sueep Pts  #Sups/Mode Position | Remge (BHz) REW/ VB Ref/ftin Det/fvg Type Sueep Pts  #Sups/Mode Position
BLE_24@4 U_2Mbps .DAT 3@915 12 Sep 2816 Rev 9.5 Bl Dec 2816
Marker Frequenc Meter Det AF T119 Amp/Cbl/Fltr/P Correcte Average Limit Margin Peak Limit PK Azimuth Height Polarity
y Readin (dB/m) ad (dB) d (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(GHz) g Reading (dB)
(dBuVv) (dBuVv/m)
1 *2.39 37.67 Pk 32.1 -20.5 49.27 - - 74 -24.73 70 288 \
2 *2.366 41.17 Pk 319 -20.5 52.57 - - 74 -21.43 70 288 \
3 *2.39 29.91 RMS 32.1 -20.5 41.51 54 -12.49 - - 70 288 \
4 *2.384 30.71 RMS 32.2 -20.5 42.41 54 -11.59 - - 70 288 \

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12458150-E1V3 DATE: 2/11/2019
FCC ID: BCG-A2031 IC: 579C-A2031

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

125UL Fremont — Chamber D 24 Aug 2818 15:13:35
Restricted Boandedge
Project Number:
115 Config:EUT Only
Mode :BLE 2M 2478MHz
Tested by: 18641
185
95
T
£ 85
=]
M
s Peok Limit CdBuU/m)
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35
2.46 8. 3MHz/ 2.563
Frequency (GHz2
Range _(GHz) REU/UBL Ref/Attn  Det/fvg Tpe Sueep Pts  #Sups/Mode  FPosition | Range (BHz) REL/ UBLI Ref/fttn  Det/fvg Tupe Sueep Pts  #Supe/Mode  Position
1:2,46-2.563 MC-3dE)/3M 187/18 PEAK/Par Avg(RMS)  fneec(Auto)  BABD  HAXH 30 degs H| 2i2,46-2.563 HC-3dBD/3M  187/18 AUER/Pur Avg(RMS)  fnsec(Auto)  BBB0  1BHTAVG 30 degs 129 |
High Chonnel Bondedge Method AD - H.TST 38554 6 Moy 2816 Rev 8.5 @1 Dec 2016
Marker Frequenc Meter Det AF T119 (dB/m) Amp/Cbl/Fltr/Pad Correcte Average Limit Margin Peak Limit PK Azimuth Height Polarity
y Reading (dB) d (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuVv/m)
1 *2.484 38.28 Pk 325 -20.4 50.38 - - 74 -23.62 30 129 H
3 *2.484 29.22 RMS 325 -20.4 41.32 54 -12.68 - - 30 129 H
4 2.51 31.03 RMS 32.6 -20.3 43.33 54 -10.67 - - 30 129 H
2 2.529 41.59 Pk 32.6 -20.3 53.89 - - 74 -20.11 30 129 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12458150-E1V3 DATE: 2/11/2019
FCC ID: BCG-A2031 IC: 579C-A2031

VERTICAL RESULT

UL Fremont — Chamber D 24 Aug 2818 15:88:18
Restricted Bondedge

Project Number:
15 Config:EUT Only

Mode :BLE 2M 2478MHz=

Tested by: 10641
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i
[ Peok Limit (dBuU/m)
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Averoge Limit (dBulU/m) >
55 = 2
L
4
45 3 fu)
@
35
2.46 18. 3MHz/ 2.563
Frequency (GHzJ
Range CGHz) RBU/UBM Ref/Attn Det/Avg Tupe Sueep Pts  #Sups/Mode Position | Renge (GHiz) REW/ VBl Ref/Atin Det/vg Tuype Sueep Pts  #Sups/Mode Fosition
High Channel| Bandedge Method AD - U.TST 3@915 16 Jun 2015 Rev 9.5 B1 Dec 2816
Marker Frequenc Meter Det AF T119 Amp/Cbl/Fltr/P Correcte Average Limit Margin Peak Limit PK Azimuth Height Polarity
y Readin (dB/m) ad (dB) d (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(GHz) g Reading (dB)
(dBuVv) (dBuVv/m)
1 *2.484 39.1 Pk 325 -20.4 51.2 - - 74 -22.8 263 402 \
3 *2.484 29.19 RMS 325 -20.4 41.29 54 -12.71 - - 263 402 \
2 2.548 41.66 Pk 32.6 -20.3 53.96 - - 74 -20.04 263 402 \
4 2.55 311 RMS 325 -20.4 43.2 54 -10.8 - - 263 402 \

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

Page 48 of 64

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: 12458150-E1V3
FCC ID: BCG-A2031

DATE: 2/11/2019

IC: 579C-A2031

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

| 15UL Fremont — Chamber D 27 Aug 2018 13:38:24
Roadioted Emissions 3-Meters
Project Number
185 Config EUT Only
Mode:BLE 2M 24B4MHz
Tested hy: 18641
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E Peok Limit (cdBul/m)
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Frequency (GHz)
Range (GHz) e/ VBl Ref/Attn  Det/fvg Tupe Sueep Pts  #SupsMade Position | Ramge (BH2) REW/VBU Ref/Attn  Detrfvg Tupe Sueep Pte #ups/Mode Position
1173 HC-3dB)/30 {B7/18 PEAK/Fir Aug(RMS)  Simsec(fute) 6OBE  MAYH B-36Bdegs | 3318 14(-3d82/3k  87/8 PERK/Fir g (RYS)  Fnsec(huta) 18k IAHH B-36ckegs H
BLE_2484_2Mbps.DAT 38315 16 Jun 2815 Rev 9.5 @1 Dec 2816
! 15UL Fremont — Chamber D 27 Aug 2018 13:38:24
Rodioted Emissions 3-Meters
Pro ject Number
185 Config EUT Only
Mode:BLE 2M 24B4MHz
Tested by: 10641
95
85
- Peok Limit (dBulU/m)
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o
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Freguency (GHz)
Range (GHz) e/ VBl Ref/Attn  Det/fvg Tupe Sueep Pts  #SupsMade Position | Ramge (BH2) REW/ VBl Ref/Attn  Detrfug Tupe Sueep Pte  #Sups/Mode Position
BLE_2484_2Mbps.DAT 38315 16 Jun 2815 Rev 9.5 @1 Dec 2816

VERTICAL
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REPORT NO: 12458150-E1V3

FCC ID: BCG-A2031

DATE: 2/11/2019
IC: 579C-A2031

RADIATED EMISSIONS

Markers Frequenc Meter Det AF T119 (dB/m) Amp/Cbl/Fltr/Pa Correcte Avg Limit Margin Peak Limit PK Azimuth Height Polarity
y Reading d (dB) (dBuV/m) (dB) (dBuv/m) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuV/m)

1 *3.828 38.33 PK2 34 -28.2 44.13 - - 74 -29.87 8 120 H
*3.827 26.72 MAv1 34 -28.2 32.52 54 -21.48 - - 8 120 H
3 *12.022 37.32 PK2 39 -20.5 55.82 - - 74 -18.18 255 110 H
*12.022 27.83 MAv1 39 -20.5 46.33 54 -7.67 - - 255 110 H
4 *4.777 37.36 PK2 34.3 -26.2 45.46 - - 74 -28.54 273 341 \4
*4.775 25.66 MAv1 34.3 -26.2 33.76 54 -20.24 - - 273 341 \%
6 *12.023 38.73 PK2 39 -20.5 57.23 - - 74 -16.77 330 101 \4
*12.022 29.65 MAv1 39 -20.5 48.15 54 -5.85 - - 330 101 \%
2 7.21 39.81 PK2 35.6 -24.6 50.81 - - 263 113 H
7.211 30.78 MAv1 35.6 -24.6 41.78 263 113 H
7.211 29.12 MAv1 35.6 -24.6 40.12 101 146 \%
5 7.213 39 PK2 35.7 -24.5 50.2 101 146 \%

* - 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: 12458150-E1V3

FCC ID: BCG-A2031

DATE: 2/11/2019
IC: 579C-A2031

MID CHANNEL RESULTS

HSUL Fremont — Chamber D 16 Aug 2018 13:31:53
Radioted Emissions 3-Meters
Project Number
185 Config EUT Only
Mode:BLE 2M 2448MHz
Tested by: 18641
95
85
E Peak Limit (dBulU/m)
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BLE_2448_2Mbps L 1.DAT 38915 16 Jun 2015
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PERK/Pur fvg (RHS)  392nsec(futa)

B-36Bdegs | 3:3-18

18

Pt  #Sups/Mode Positian
18k MAXH B-360degs H

Rev 9.5 B1 Dec 2816

HORIZONTAL

HSUL Fremont — Chomber D 16 Aug 2018 13:31:53
Radioted Emissions 3-Meters
Project Number
185 Config:EUT Only
Mode:BLE 2M 2448MHz
Tested by: 18641
95
85
= Peak Limit (dBulU/m)
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3 Avg Limit (dBuU/m)
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35
25
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Frequency (GHz)
Range (6Hz) RBU/UBH Ref/Attn  Det/fvg Tupe Suecp Pto #5ups/Mode Position | Range (6Hz) REW/ Bl Ref/ftin Det/fvg Type Sucep Pte #ups/iiode Fosition
BLE_2448_2Mbps_L1.DAT 38915 16 Jun 2815 Rev 9.5 B1 Dec 2016

VERTICAL
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REPORT NO: 12458150-E1V3
FCC ID: BCG-A2031

DATE: 2/11/2019
IC: 579C-A2031

RADIATED EMISSIONS

Marker Frequenc Meter Det AF T119 Amp/Cbl/Fltr/ Correcte Avg Limit Margin Peak Limit PK Azimuth Height Polarity
y Reading (dB/m) Pad (dB) (dBuV/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuV/m)

2 *7.318 43.64 PK2 35.7 -24.7 54.64 - - 74 -19.36 245 101 H
*7.319 36.13 MAv1 35.7 -24.7 47.13 54 -6.87 - - 245 101 H
3 *12.203 38.99 PK2 39 -20.1 57.89 - - 74 -16.11 81 102 H
*12.202 30.67 MAv1 39 -20.1 49.57 54 -4.43 - - 81 102 H
1 *5.042 37.35 PK2 34.3 -26.2 45.45 - - 74 -28.55 125 145 H
*5.042 25.57 MAv1 34.3 -26.2 33.67 54 -20.33 - - 125 145 H
4 *7.321 43.33 PK2 35.8 -24.6 54.53 - - 74 -19.47 314 308 \%
*7.319 35.98 MAv1 35.7 -24.7 46.98 54 -7.02 - - 314 308 \%
6 *12.203 37.81 PK2 39 -20.1 56.71 - - 74 -17.29 315 106 \%
*12.198 28.4 MAv1 39 -20.1 47.3 54 -6.7 - - 315 106 \4
5 *9.402 22.36 MAv1 36.5 -21.3 37.56 54 -16.44 133 178 \%
9.545 33.8 PK2 36.8 -20.9 49.7 - - 133 178 \%

* - 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: 12458150-E1V3
FCC ID: BCG-A2031

DATE: 2/11/2019
IC: 579C-A2031

HIGH CHANNEL RESULTS

UL Fremont — Chamber D

27 Aug 2018 15:13:12

s
Roadioted Emissions 3-Meters
Pro ject Number
185 Config EUT Only
Mode:BLE 2M 2478MHz
Tested hy: 18641
95
85
E Peck Limit (dBul/m)
2
t 75
o
N
5
2 65
£ FAvg Limit CdBuU/m)
3 55
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o A TR
35
25
1 8 18
Frequency (GHz)
Range (6Hz) RBU/ VB Ref/Attn  Det/fivg Tupe Susep Pts  #Sups/Mode  Position | Range (GHz) RBA/UBU Ref/Atin Det/fvg Typs Susep Pts #5ups/Mode Position
1173 IMC-3dB)/30k  1B7/18  PEAK/Pur Avg(RS)  Semeec(Pute) BB MAKH B-36Bcegs | 3318 1M(-360/30k 8778 PERK/Far Avg (RIS 3%nsec(Ruto) 18k IAKH B-360kgs H

BLE 2478 2Mbps_.DAT 36815 16 Jun 2615

Rev 9.5 @1 Dec 2016

HORIZONTAL

H5UL Fremont — Chamber D 27 Aug 2018 15:13:12
Rodioted Emissions 3-Meters
Pro ject Number
185 Config EUT Only
Mode:BLE 2M 2478MHz
Tested by: 10641
95
B85
- Peok Limit (dBulU/m)
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3 Avg Limit (dBuU/m)
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45 E
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35
25
1 8 18
Freguency (GHz)
Range (6Hz) RBU/UBU Ref/Attn  Det/Avg Tupe Sueep Pts  #SupsMode Position | Renge (Hz) RBLI/VBU Ref/Attn  Det/fvg Tupe Susep Pte  #5ups/Mods  Position
BLE 2478 2Mbps_.DAT 38315 16 Jun 2015

Rev 9.5 @1 Dec 2016

VERTICAL
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REPORT NO: 12458150-E1V3

FCC ID: BCG-A2031

DATE: 2/11/2019
IC: 579C-A2031

RADIATED EMISSIONS

Marker Frequenc Meter Det AF T119 (dB/m) Amp/Cbl/Fltr/Pa Correcte Avg Limit Margin Peak Limit PK Azimuth Height Polarity
y Reading d (dB) (dBuV/m) (dB) (dBuv/m) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuV/m)
1 *4.779 37 PK2 34.3 -26.2 45.1 - - 74 -28.9 175 155 H
*4.776 25.59 MAv1 34.3 -26.2 33.69 54 -20.31 - - 175 155 H
2 *7.435 40.66 PK2 35.9 -24.1 52.46 - - 74 -21.54 63 107 H
*7.435 313 MAvV1 35.9 -24.2 43 54 -11 - - 63 107 H
3 *12.392 37.42 PK2 39 -19.7 56.72 - - 74 -17.28 268 101 H
*12.392 27.41 MAv1 39 -19.7 46.71 54 -7.29 - - 268 101 H
4 *3.757 38.24 PK2 33.9 -27.9 44.24 - - 74 -29.76 312 229 \4
*3.759 26.13 MAv1 33.9 -27.9 32.13 54 -21.87 - - 312 229 \4
5 *7.435 40.48 PK2 35.9 -24.2 52.18 - - 74 -21.82 114 273 \%
*7.435 32.36 MAvV1 35.9 -24.2 44.06 54 -9.94 - - 114 273 \
6 *12.392 37.48 PK2 39 -19.7 56.78 - - 74 -17.22 151 116 \
*12.392 28.06 MAv1 39 -19.7 47.36 54 -6.64 - - 151 116 \

* - 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: 12458150-E1V3 DATE: 2/11/2019
FCC ID: BCG-A2031 IC: 579C-A2031

9.3. Worst Case Below 1 GHz

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

95UL Fremont - Chamber D 24 Aug 2818 11:26:47

Rodioted Emissions — 3 Meters

Project Number:
85 ConfigiEUT + Case + Charger
Mode :BLE UWorst Case
Tested by: 18641

75
65
E
c 55
o
N
g (
T 45 OPk Limit dBuU/m)
‘e
~
>
3
[as]
o
36 1068 1800
Frequency (MHz)
Range (¥Hz) REUAEH Ref/Attn  Det/Avg Tupe Sueep Pls  #5ups/fode FPosition Ronge (Hz) REW/UBl Ref/Attn  Det/Avg Type Sweop Pts  #5ups/Hiods  Position
1:36-208 128 (-68)/1H  ST/1B  PEAK/LogPar-Video 13msec(Puto) 4800 MAXH B-368cegs H | 3:206-1628 120k (-68)/1H 97/18  PERK/LogPar-Video  Olinsec(huto) SBB8 AW 8-368degs H
BLIG_lorst Cose BLE.DAT 38915 15 Jul 2814 Rev 9.5 Bi Dec 2816
95\_|L Fremont - Chamber D 24 Aug 2018 11:26:47
Rodioted Emissions - 3 Meters
Project Number:
85 Config:EUT + Case + Chorger
Mode:BLE Uorst Case
Tested by: 18641
75
65
o
I 55
>
6 ’_
3
A5/ Pk Limit  CdBLU/m)
‘e
3
2 I
e 4
S Q
25 5 &
o
15
5
38 108 186808
Frequency (MHz)
Rangs (Hz) REUAEH Ref/Attn  Det/Avg Tupe Sueep Pls  #5ups/fode Fosition Ronge (Hz) RBU/UBH Ref/Attn  Dot/Avg Type Sweop Pts  #5ups/liods  Position
BLIG_Worst Cose BLE.DAT 38915 15 Jul 2814 Rev 9.5 Bi Dec 2816

VERTICAL
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REPORT NO: 12458150-E1V3 DATE: 2/11/2019

FCC ID: BCG-A2031 IC: 579C-A2031
Below 1GHz Data
Marker Frequency Meter Det AF T477 (dB/m) Amp/Cbl (dB) Correcte QPk Limit (dBuVv/m) Margin Azimuth Height Polarity
(MHz) Reading d (dB) (Degs) (cm)
(dBuV) Reading
(dBuV/m)
2 *118.0828 37.39 Pk 19.5 -30.9 25.99 43.52 -17.53 0-360 199 H
5 *131.7076 32.6 Pk 19.4 -30.7 21.3 43.52 -22.22 0-360 100 \
3 *269.7091 35.26 Pk 19.1 -29.8 24.56 46.02 -21.46 0-360 101 H
1 48.8749 36.83 Pk 14.3 -31.5 19.63 40 -20.37 0-360 399 H
4 50.6603 48.23 Pk 13.6 -31.5 30.33 40 -9.67 0-360 100 \4
6 230.2039 37.33 Pk 16.9 -30 24.23 46.02 -21.79 0-360 101 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 12458150-E1V3 DATE: 2/11/2019
FCC ID: BCG-A2031 IC: 579C-A2031

9.4. Worst Case 18-26 GHz

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

\B’:UL EMC 25 Aug 26818 18:25:34
RF Emissians
- Order Number:
g Configurat lon:EUT Only
Maode:BLE Worst Case
Tested by / SN:52275
35
75 Peak Limit (dBul/m)
E
)
5
Roo65
5
T 5 Avg Limit CdBuU/m)
s
hal
]
5
ER
2
2 1 2 3
Er\
5
18 26
Freguency (GHz)
Range_(GH2) REM/VEl Ref/Attn  Det/Avg Tupe Sy Ple fupsiMode  Lobel Range (6H2) REWEN Ref/fitn  Det/fvs Tupe Sucep Pta  Fowpsiods  Lobel
f:15-28 HEBH 87 PEMK/Lofur-Video o SHE HedH For izantal
18-P66Hz lorst Cose BLE 2M_Li.DAT 38915 6 Jon 7815 Rev 9.5 |9 Oct 2816
\B’:UL EMC 25 Aug 26818 18:25:34
RF Emissians
- Order Number:
g ConfigurationEUT Only
Mads:BLE Worst Case
Tested by / SN:52275
35
75 Peak Limit (dBul/m)
E
o
» B2
8
]
g
= = Avg Limit CdBuU/m)
5 5
s
3
5
% 4
- =]
35 4 =] 2
Er\
5
18 26
Freguency (GHz)
Range (GH2) RE/VEH Ref /it Det/vg Tupe Sueep Fle fupsiode  Lobel Range (6H2) REWUBY Ref/Hiin  Det/fvs Tupe Sucep Pts  oupsiods  Lobel
18-P66Hz lorst Cose BLE 2M_Li.DAT 38915 6 Jon 7815 Rev 9.5 |9 Oct 2816

VERTICAL
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REPORT NO: 12458150-E1V3 DATE: 2/11/2019

FCC ID: BCG-A2031 IC: 579C-A2031
18 — 26GHz DATA
Marker Frequenc Meter Det T89 AF Amp/Cbl (dB) Dist Corr Corrected Avg Limit Margin Peak Limit PK
y Reading (dB/m) (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin
(GHz) (dBuV) (dBuVolts (dB)
)
1 18.828 37.42 Pk 32.4 -25 -9.5 35.32 54 -18.68 74 -38.68
2 20.323 37.27 Pk 32.6 -25.4 -9.5 34.97 54 -19.03 74 -39.03
3 22.563 37.37 Pk 33.3 -24.8 -9.5 36.37 54 -17.63 74 -37.63
4 18.679 36.99 Pk 32.5 -24.6 -9.5 35.39 54 -18.61 74 -38.61
5 19.516 37.32 Pk 32.5 -25.1 -9.5 35.22 54 -18.78 74 -38.78
6 23.916 37.63 Pk 33.4 -23.9 -9.5 37.63 54 -16.37 74 -36.37

Pk - Peak detector
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REPORT NO: 12458150-E1V3 DATE: 2/11/2019
FCC ID: BCG-A2031 IC: 579C-A2031

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 6t 56 560 to 46
0.5-5 56 46
5-30 G0 S0
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

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

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

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

RESULTS
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REPORT NO: 12458150-E1V3

FCC ID: BCG-A2031

DATE: 2/11/2019
IC: 579C-A2031

10.1. EUT POWERED BY AC/DC ADAPTER VIA USB CABLE

LINE 1 RESULTS

12[ZUL Fremont, CA CE Room 22 Aug 2818  18:82:59
Conducted RFI Uoltage
196 C1o2ee e
EUT Config:EUT with Charger
Test Uolt/Freq: 120V 6BHz BLE worst case
a9 Test By:38606
78
5 64t
52 e CFR 47 Hork 15 Class B Avg
3 58
3
8 3 . 5
285 U N/ AVAVAVVANAAAN "y
4 VA NN\ VA A A A AAA A ]
RIS Vot W Ny AV Vot N7 WV V VIV M
-6
15 8 38
Frequency (MHzJ
Range (MHz) RBU/UBY Ref/Attn  Det/Avg Mode Sweep Pte  #Swps/Mode  Lebel Renge (MHz) RBU/UBL Ref/Attn  Det/fvg Mode Sueep Pte  #Supe/Mode Label
1:.15-38 Gk(-6dB)/- 82/18 Op/Ca As/2.25kHz 13.3« 1/URIT Line-L1
FCC15 CE Closs B 15@kHz-3@MHz Stepping.TST 38915 24 Feb 2016 Rev 9.5 26 May 2015
Range 1: Line-L1 .15 - 30MHz
Marker Frequenc Meter Det LISN L1 LC Limiter Corrected CFR 47 QP CFR 47 Av(CISPR
y Reading Cables (dB) Reading Part 15 Margin Part 15 )Margin
(MHz) (dBuv) C1&C3 dBuv Class B (dB) Class B (dB)
QP Avg
1 15225 27.55 Qp 1 0 10.1 37.75 65.88 -28.13 - -
2 15225 10.7 Ca 1 0 10.1 20.9 - - 55.88 -34.98
3 .249 22.24 Qp 0 0 10.1 32.34 61.79 -29.45 - -
4 .249 4.82 Ca 0 0 10.1 14.92 - - 51.79 -36.87
5 .7845 25.35 Qp 0 0 10.1 35.45 56 -20.55 - -
6 .7845 15.1 Ca 0 0 10.1 25.2 - - 46 -20.8
7 4.2225 13.39 Qp 0 1 10.1 23.59 56 -32.41 - -
8 4.2225 8.4 Ca 0 1 10.1 18.6 - - 46 -27.4
9 6.05625 14.12 Qp 0 2 10.2 24.52 60 -35.48 - -
10 6.05625 8.93 Ca 0 2 10.2 19.33 - - 50 -30.67
11 6.97875 14.22 Qp 0 2 10.2 24.62 60 -35.38 - -
12 6.9765 8.88 Ca 0 .2 10.2 19.28 - - 50 -30.72

Qp - Quasi-Peak detector

Ca - CISPR average detection
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REPORT NO: 12458150-E1V3 DATE: 2/11/2019
FCC ID: BCG-A2031 IC: 579C-A2031

LINE 2 RESULTS

1ZQUL Fremont, CA CE Room 22 Aug 2818  18:02:59
Conducted RFI Uoltage
106 O e s
EUT Config:EUT with Charger
Test Uolt/Freq: 120U 60Hz BLE worst case
gp Test By:30606
78
N 64}
55 | FR 47 Fart 15 Class B Avg
3 58
3
8 33 17
15 18
° g {9 21 |23
2244 2 ZBiy
p 16 o) [
(=]
8
-6
15 1 4 38
Frequency (MHz)
Range (MHz) RBU/UBY Ref/Attn  Det/Avg Mode Sweep Pte  #Swpe/Mode  Lobel Renge (MHz) RBU/UBW Ref/Attn  Det/fvg Mode Sueep Pte  #Sups/Mode  Label
FCC15 CE Class B 15@kHz-3@MHz Stepping.TST 36915 24 Feb 2816 Rev 9.5 26 May 2815
Range 2: Line-L2 .15 - 30MHz
Marker Frequenc Meter Det LISN L2 LC Limiter Corrected CFR 47 QP CFR 47 Av(CISPR
y Reading Cables (dB) Reading Part 15 Margin Part 15 )Margin
(MHz) (dBuV) C2&C3 dBuv Class B (dB) Class B (dB)
QP Avg
13 15225 25.77 Qp 1 0 10.1 35.97 65.88 -29.91 - -
14 15225 9.59 Ca 1 0 10.1 19.79 - - 55.88 -36.09
15 .23325 19.3 Qp 0 0 10.1 29.4 62.33 -32.93 - -
16 .249 5.71 Ca 0 0 10.1 15.81 - - 51.79 -35.98
17 .78675 25.58 Qp 0 0 10.1 35.68 56 -20.32 - -
18 .78675 16.85 Ca 0 0 10.1 26.95 - - 46 -19.05
19 4.12575 12.6 Qp 0 1 10.1 22.8 56 -33.2 - -
20 4.12575 7.87 Ca 0 1 10.1 18.07 - - 46 -27.93
21 6.0405 13 Qp 0 2 10.2 23.4 60 -36.6 - -
22 6.0315 8.23 Ca 0 2 10.2 18.63 - - 50 -31.37
23 7.8945 13.03 Qp 0 2 10.2 23.43 60 -36.57 - -
24 7.908 8.16 Ca 0 2 10.2 18.56 - - 50 -31.44

Qp - Quasi-Peak detector

Ca - CISPR average detection
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REPORT NO: 12458150-E1V3 DATE: 2/11/2019
FCC ID: BCG-A2031 IC: 579C-A2031

10.2. EUT POWERED BY HOST PC VIA USB CABLE

LINE 1 RESULTS

12@uL Fremont, CA CE Room 22 Aug 2818  17:54:57
Conducted RFI Uoltage
186 O e o
EUT Config:EUT with Host
Test Uolt/Freq: 120U 6@Hz BLE worst case
g2 Test By:30606
78
5 64—
EE — CFR 47 Hork 15 Class B fAvg
o 50
3 M
g 362 4
|/ 5 9
WA Y I P -
22 \/ \i..f “ ) {H‘ [ 4 (I\ B o :ﬂ i W m
VU M ‘/ U “.Hw‘ | U “W\ \Lﬂb\]\j “‘J | \MM‘N‘H‘ ! “““‘”‘W«»«WM V‘Mw« m.;ﬂgmg
8 : LS e T - TN ettt
-6
15 1 14 38
Frequency (MHz2
Range (MHz) RBU/VBY Ref/Attn  Det/Avg Mode Sweep Pte  #Sups/Mode L;ba\ Ronge (MHz) RBU/UBW Ref/Attn  Det/fvg Mode Sueep Pts  #Supe/Mode  Label
1:.15-38 Ik (-EdB)/- 82/18 Op/Ca As/2.25kHz 133« 1ARIT Line-Lt
FCC15 CE Class B 158kHz-3BMHz Stepping.TST 38915 24 Feb 2016 Rev 9.5 26 May 20815
Range 1: Line-L1 .15 - 30MHz
Marker Frequenc Meter Det LISN L1 LC Limiter Corrected CFR 47 QP CFR 47 Av(CISPR
y Reading Cables (dB) Reading Part 15 Margin Part 15 )Margin
(MHz) (dBuv) C1&C3 dBuv Class B (dB) Class B (dB)
QP Avg
1 .15675 39.92 Qp 1 0 10.1 50.12 65.63 -15.51 — =
2 .1545 26.75 Ca 1 0 10.1 36.95 — - 55.75 -18.8
3 .56175 25.82 Qp 0 0 10.1 35.92 56 -20.08 — =
4 .56175 20.06 Ca 0 0 10.1 30.16 — - 46 -15.84
5 1.122 18.37 Qp 0 A 10.1 28.57 56 -27.43 — =
6 1.122 12.54 Ca 0 A 10.1 22.74 - - 46 -23.26
7 2.274 17.23 Qp 0 a 10.1 27.43 56 -28.57 — =
8 2.274 13.93 Ca 0 a 10.1 24.13 - - 46 -21.87
9 2.5665 17.52 Qp 0 1 10.1 27.72 56 -28.28 - =
10 2.553 12.72 Ca 0 A 10.1 22.92 - - 46 -23.08
11 5.47125 16.86 Qp 0 A 10.1 27.06 60 -32.94 — =
12 5.41725 11.88 Ca 0 A 10.1 22.08 - - 50 -27.92

Qp - Quasi-Peak detector

Ca - CISPR average detection
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REPORT NO: 12458150-E1V3 DATE: 2/11/2019
FCC ID: BCG-A2031 IC: 579C-A2031

LINE 2 RESULTS

1ZQUL Fremont, CA CE Room 22 Aug 2818  17:54:57
Conducted RFI Uoltage
106 O e s
EUT Config:EUT with Host
Test Uolt/Freq: 120U 60Hz BLE worst case
gp Test By:30606
78
N BT
52 S — FR 47 Fart 15 Class B Avg
3 SBg
3
3 4 [
36 %
o] 17 19 A
Q zéa 21 ,:2%
- L
8
-6
15 1 4 38
Frequency (MHz)
Range (MHz) RBU/UBY Ref/Attn  Det/Avg Mode Sweep Pte  #Swpe/Mode  Lobel Renge (MHz) RBU/UBW Ref/Attn  Det/fvg Mode Sueep Pte  #Sups/Mode  Label
FCC15 CE Class B 15@kHz-3@MHz Stepping.TST 36915 24 Feb 2816 Rev 9.5 26 May 2815
Range 2: Line-L2 .15 - 30MHz
Marker Frequenc Meter Det LISN L2 LC Limiter Corrected CFR 47 QP CFR 47 Av(CISPR
y Reading Cables (dB) Reading Part 15 Margin Part 15 )Margin
(MHz) (dBuV) C2&C3 dBuv Class B (dB) Class B (dB)
QP Avg
13 .15675 39.66 Qp 1 0 10.1 49.86 65.63 -15.77 — =
14 15225 25.07 Ca 1 0 10.1 35.27 - - 55.88 -20.61
15 .56175 26.73 Qp 0 0 10.1 36.83 56 -19.17 - -
16 .564 20 Ca 0 0 10.1 30.1 - - 46 -15.9
17 1.1085 17.16 Qp 0 1 10.1 27.36 56 -28.64 - -
18 1.13775 8.27 Ca 0 1 10.1 18.47 - - 46 -27.53
19 2.454 16.9 Qp 0 1 10.1 27.1 56 -28.9 - -
20 2.42475 13.23 Ca 0 1 10.1 23.43 - - 46 -22.57
21 5.47125 12.25 Qp 0 1 10.1 22.45 60 -37.55 - -
22 5.47125 7.38 Ca 0 1 10.1 17.58 - - 50 -32.42
23 7.12725 13.99 Qp 0 2 10.2 24.39 60 -35.61 - -
24 7.03275 8.46 Ca 0 2 10.2 18.86 - - 50 -31.14

Qp - Quasi-Peak detector

Ca - CISPR average detection

END OF REPORT
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REPORT NO: 12458150-E1V3 DATE: 2/11/2019
FCC ID: BCG-A2031 IC: 579C-A2031

11. SETUP PHOTOS

Please refer to 12458150-EP1V1 for setup photos
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