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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: WIRELESS HEADPHONE
MODEL: A2015

SERIAL NUMBER: FOFZGOSDP4GN (CONDUCTED)
FOFZMOODP4GN (RADIATED)
DATE TESTED: NOVEMBER 07-19, 2019
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 Complies

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

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

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

Approved & Released For

UL Verification Services Inc. By: Prepared By:
Pt;} oy j"..ﬁ ¢ <'} LA
Chin Pang Jingang Li
Senior Engineer Test Engineer
Consumer Technology Division Consumer Technology Division
UL Verification Services Inc. UL Verification Services Inc.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2013, KDB 558074 D01 15.247 Meas Guidance v05r02,
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.
X Chamber A (IC:2324B-1) X Chamber D (1C:22541-1) O Chamber | (IC: 2324A-5)
O Chamber B (IC:2324B-2) O Chamber E (IC:22541-2) O Chamber J (IC: 2324A-6)
O Chamber C (1C:2324B-3) X Chamber F (1C:22541-3) O Chamber K (IC: 2324A-1)
O 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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4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

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

4.2. SAMPLE CALCULATION

RADIATED EMISSIONS

Where relevant, the following sample calculation is provided:

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

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

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

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

36.5dBuV + 0dB +10.1 dB+ 0 dB = 46.6 dBuV

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.39dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.07 dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.52 dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 4.88 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.24 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.37 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.17 dB

Uncertainty figures are valid to a confidence level of 95%.
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FCC ID: BCGA2015

DATE: 12/10/2019
IC: 579C-A2015

5. EQUIPMENT UNDER TEST
5.1. EUT DESCRIPTION

The EUT is a wireless headphone with integrated battery, microphone and antenna. It can play
music from Bluetooth audio source. It has lightning connector port for charging. It has
Red/White LEDs, volume up, volume down buttons.

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power Output Power
(MH2) (dBm) (mW)
2402 - 2480 BLE, 1Mbps 2.84 1.92
2402 - 2480 BLE, 2Mbps 2.87 1.94

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an PCB antenna, with a maximum gain of 1 dBi.
5.4. SOFTWARE AND FIRMWARE
The EUT firmware installed during testing was 2B20121d
5.5. WORST-CASE CONFIGURATION AND MODE

Radiated emissions below 30MHz, 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 the worst-case orientation without AC/DC
adapter; For below 1GHz and 30MHz tests were performed with EUT connected to AC power
adapter as the worst case; and for above 1GHz, the worst-case configuration was tested with
EUT only.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop Apple A1398 C02PM012G3QD QDS-BRCM1069
Laptop AC/DC adapter | Liteon Technology | PA-1450-BAl B123 NA
EUT AC Adapter Apple A1385 D29325SMO3XDHLHC9 NA
I/O CABLES

1 AC 1 SMA Un-Shielded 0.3 To Spectrum Analyzer
2 USB 1 USB Shielded 1 N/A
3 Antenna 1 AC Un-shielded 2 N/A

/O CABLES (RADIATED ABOVE 1 GHZ)

2
I

/O CABLES (BELOW 1GHz AND AC POWER LINE TESTADAPTER AND LAPTOP)

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

Antenna/Amp

Spectrum Analyzer

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

Antenna/Amp |

._

Radiated Test

Spectrum Analyzer

Conducted Test

AC Sourcef LISN

]
]
]
|
I
I
i
AC/DC Adapter i
|
|
|
|
|
|
I
I
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TEST SETUP- AC LINE CONDUCTED: LAPTOP CONFIGURATION

EUT 5,

EMI Receiver

Laptop

AC/DC Adapter

AC Source/ LISN Conducted Test

e e e . s — —— T —— T —————
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6. MEASUREMENT METHOD

On Time and Duty Cycle: KDB 558074 D01 v05r02, Section 6.

6 dB BW: ANSI C63.10 Subclause -11.8.1 RBW = DTS BW

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

Output Power: ANSI C63.10 Subclause -11.9.1.3 Peak power meter method
Output Power: ANSI C63.10 Subclause -11.9.2.3.1 Measurement using average power meter
PSD: ANSI C63.10 Subclause -11.10.2 Method PKPSD (peak PSD)

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

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

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

Band-edge: ANSI C63.10 Subclause -11.13.3.2 Integration method -Peak detection

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

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

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 Section 6.4
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FCC ID: BCGA2015

DATE: 12/10/2019
IC: 579C-A2015

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, 1 - 18GHz MITEQ AFS4225'?§_14021800' T1165 | 10/06/2020 = 10/06/2019
Amplifier, 1 I;MlnSGHZ' 45dB AMPLICAL AMPO';gl&‘W' 172121 | 07/15/2020 = 07/15/2019
Amplifier, 130;;:2 to 1GHz, Sonomaégstrument 310N T286 07/31/2020  07/31/2019
Amplifier, 1 to 26.5GHz, Agilent (Keysight) 84498 T404 | 03/23/2020 03/23/2019
23.5dB Gain mini Technologies
Antenna, Active Loop .
9KHz to 30MHz ETS-Lindgren 6502 T757 10/01/2020 | 10/01/2019
Antenna, Broadband
Hybrid, 30MHz to Sunol Sciences Corp. JB1 T185 06/06/2020 | 06/06/2019
2000MHz
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T346 05/14/2020 | 05/14/2019
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T345 04/20/2020 | 04/20/2019
Antenna Fiom. 1810 ARA MWH-1826 T447 | 08/13/2020  08/13/2019
Filter, HPF 3.0GHz MICRO-TRONICS HPM17543 T486 10/06/2020 | 10/06/2019
Power Meter, P-series Agilent (Keysight) N1911A T1272  01/29/2020 = 01/29/2019
single channel Technologies
Power Sensor Power Sensor Keysight T1226 02/06/2020 | 02/06/2019
Spectrum Analyzer, PXA, Agilent (Keysight)
3Hz to 44GHz Technologies N9030A T908 01/23/2020 | 01/23/2019
Spectrum Analyzer, PXA, Agilent (Keysight)
3Hz to 44GHz Technologies N9030A T342 01/23/2020 | 01/23/2019
Spectrum Analyzer, PXA, Agilent (Keysight)
3HZ t0 44GHx Technologies N9030A T905 01/24/2020 | 01/24/2019
Thermo-Hygrometer Contact East 445703 T909 02/26/2020 | 02/26/2020
AC Line Conducted
EMI Test 55&‘32“’” 9Khz- Rohde & Schwarz ESCI7 T1436 | 02/23/2020 | 02/23/2019
Power Cable, Line uL PG1 T861 10/19/2020 | 10/19/2019
Conducted Emissions
**|_|ISN for Conducted .
Emissions CISPR-16 Fischer 50/250-25-2-01 T1310 01/24/2020 | 01/24/2019
UL AUTOMATION SOFTWARE
Radiated Software UL UL EMC Ver 9.5, September 24, 2019
Conducted Software UL UL EMC Ver 10.4, October 10, 2019
AC Line Conducted UL UL EMC Ver 9.5, May 26, 2015
Software
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8. ANTENNA PORT TEST RESULTS

LIMITS

None; for reporting purposes only.

PROCEDURE

ON TIME AND DUTY CYCLE

KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time | Period | Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor | Minimum VBW
(msec) | (msec) (linear) (%) (dB) (kHz)
2.4GHz Band
BLE 1M 5.114 5.114 1.000 100.00% 0.00 0.010
BLE 2M 5.190 5.190 1.000 100.00% 0.00 0.010
DUTY CYCLE PLOTS
| { | | | | 0 l mmFr : [ . 0 | mmFm
244?:)'::;:::‘ | 244?:)'::;:::‘
| ?«?::::l:{:q | ?«?::::l:{:q
:;-;;'?::::mannm #VBW 50 MHz Swesp S.lﬁ?ms[ll;;‘li‘t‘s’u' s.m%:osﬁi :;-;;'?::::mannm #VBW 50 MHz Sweep s.{s?mmﬁ‘iﬁa' s.m%:osﬁi
P LA ume e | pw— e e emme g | o
E Scale Type E Scale Type
. Ggonen . Ggoren
BLE 1Mbps BLE 2Mbps

Page 16 of 66

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: 12750204-E2V2 DATE: 12/10/2019

FCC ID: BCGA2015 IC: 579C-A2015
8.2. 99% BANDWIDTH
LIMITS

None; for reporting purposes only.

RESULTS
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8.2.1. BLE (1Mbps)

Channel Frequency 99% Bandwidth
(MH2) (MH2)
Low 2402 1.0320

Middle

2442

1.0436

High

2480

1.0432

| Fryighe Spacirams Arubyoes - AFGOGOILHIT. ondusted | -a [ Fryighe Spaciram krubyoes - AFOGNOHLHIS, Sonducind -ﬂ
i : e T ATD [V e, 03 i : = 30 18 3, 013
Canter Freq: 2402000000 GHz Radio $1d: N Frequancy Canter Freq: 2442000000 Gtz Radio 5. N Frequancy
Eamar Freq ZA02000000 GHz | Grter res 2anioomnga e o st Conter Fraq 2.4420000 Thg Freefun - AvaHold 020 o
WFGelnLow wAmen: 30 dB Radio Device: BTS WFGeliLow wAmen: 30 dB Radio Device: BTS
Ref Offset 108 dB Ref Offset 108 dB
10 dBidiv Ref 20,00 dBm 10 d Ref 20,00 dBm
Center Freg) Center Freg)
2402000000 GH2: 2442000000 GHz
Center 2402 GHz Span 2 MHz CF Step Center 2442 GHz Span 2 MHz CF Step
4Res BIW 18 kHz FVEW 56 kHz #Sweep 100 ms| 20000080 4Res BIW 18 kHz FVEW 56 kHz #Sweep 100ms, 20000080
At M Auto Man
Qccupied Bandwidth Total Power 2.93 dBm Qccupied Bandwidth Total Power 2.78 dBm
1.0320 MHz FreqOnsel 1.0436 MHz FreqOfiser
Transmit Freq Eror 1.402kHz % of OBW Power  99.00 % O Transmit Freq Eror 4.042kHz % of OBW Power  99.00 % oK
x dB Bandwidth 1.260 MHz xdB -26.00 dB x dB Bandwidth 1.235 MHz xdB -26.00 dB
psans psans
- e - |
i : T ; ST N pa—
= Freq. 2480000000 GHz. Radio 54d. Ny
-anter Treq £ WIE == Ymm"aw AvgHokd: 2020 g o
EFGelilow wAmen: 30 dB Radio Device: BTS
Ref Offset 10.8 dB
10 dBidiv Ref 20,00 dBm
Center Freg)
2.480000000 GHz
Center 248 GHz Span 2 MHz CF Step
4Res BIW 18 kHz FVEW 56 kHz #Sweep 100ms, 20000080
lauto an
Qccupied Bandwidth Total Power 2.00 dBm
1.0432 MHz FreqOfser
Transmit Freq Error T.603kHZ % of OBW Power  99.00 % oK
x dB Bandwidth 1.273 MHz xdB -26.00 dB
[

Page 18 of 66

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: 12750204-E2V2
FCC ID: BCGA2015

DATE: 12/10/2019
IC: 579C-A2015

8.2.2. BLE (2Mbps)

Channel

Frequency
(MH2)

99% Bandw idth
(MH2)

Low

2402

2.1203

Middle

2442

2.0565

High

2480

2.0574

| Fryighe Spacirams Arubyoes - AFGOGOILHIT. ondusted | -a [ Fryighe Spaciram krubyoes - AFOGNOHLHIS, Sonducind -ﬂ
i : e T ATD (974690 e 8, 3075 i : = 73344 e 8, 3075
Canter Freq: 2402000000 GHz Radio $1d: N Frequancy Canter Freq: 2442000000 Gtz Radio 5. N Frequancy
Eamar Freq ZA02000000 GHz | Grter res 2anioomnga e o st Conter Fraq 2.4420000 Thg Freefun - AvaHold 020 o
WFGelnLow wAmen: 30 dB Radio Device: BTS WFGeliLow sAmen: 30 dB Radio Device: BTS
Ref Offset 108 dB Ref Offset 108 dB
1045y Ref 20,00 dBm © dBid Ref 20.00 dBm
Center Freg) Center Freg)
2402000000 GH2: 2442000000 GHz
1
!
J |
| |
Center 2402 GHz Span 5 MHz CF Step Center 2442 GHz Span § MHz. CF Step
4Res BIW 36 kHz #VEW 110 KHz #Sweep 100 ms| o 4Res BIW 36 kHz #VEW 110 KHz #Sweep 100ms, o
lauto Min lauto Min
Qccupied Bandwidth Total Power 2.19 dBm Qccupied Bandwidth Total Power 2.79 dBm
2.1203 MHz FreqOnsel 2.0565 MHz FreqOfiser
Transmit Freq Emor  -14.481kHz % of OBW Power  99.00 % O Transmit Freq Eror 3061 kHz % of OBW Power  99.00 % O
% dB Bandwidth 2,617 MHz xdB -26.00 dB % dB Bandwidth 2,515 MHz xdB -26.00 dB
psans psans
- e - |
i : T : GG m——
= Freq. 2480000000 GHz. Radio 54d. Ny
-anter Treq £ WIE == Ymm"aw AvgHokd: 2020 g o
EFGelilow sAmen: 30 dB Radio Device: BTS
Ref Offset 10.8 dB
icdBdie Ref 20,00 dBm
Center Freg)
2.480000000 GHz
__|
Center 248 GHz Span § MHz. CF Step
4Res BIW 36 kHz #VEW 110 KHz #Sweep 100ms, o
lauto Min
Occupied Bandwidth Total Power 2.55 dBm
2.0574 MHz FreqOfser
Transmit Freq Error 6.83TkHz % of OBW Power  99.00 % O
% dB Bandwidth 2,535 MHz xdB -26.00 dB
[

Page 19 of 66

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: 12750204-E2V2 DATE: 12/10/2019

FCC ID: BCGA2015 IC: 579C-A2015
8.3. 6 dB BANDWIDTH
LIMITS

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

RESULTS
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REPORT NO: 12750204-E2V2

FCC ID: BCGA2015

DATE: 12/10/2019
IC: 579C-A2015

8.3.1. BLE (1Mbps)

Channel Frequency 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MH2z)
Low 2402 0.7560 0.5

Middle

2442
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0.5
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0.5
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REPORT NO: 12750204-E2V2
FCC ID: BCGA2015

DATE: 12/10/2019

IC: 579C

-A2015

8.3.2. BLE (2Mbps)

(MHz) (MHz)

Channel Frequency 6 dB Bandwidth Minimum Lim

(MH2z)

it

Low 2402 1.4300

0.5
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0.5
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REPORT NO: 12750204-E2V2 DATE: 12/10/2019

FCC ID: BCGA2015 IC: 579C-A2015
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 10.8 dB (including 10 dB pad and 0.8 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: 12750204-E2V2
FCC ID: BCGA2015

DATE: 12/10/2019
IC: 579C-A2015

8.4.1. BLE (1Mbps)

Tested By: 44366
Date: 11/19/2019
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 2.84 30 -27.160
Middle 2440 2.77 30 -27.230
High 2480 2.48 30 -27.520
8.4.2. BLE (2Mbps)
Tested By: 44366
Date: 11/19/2019
Channel Frequency Peak Power Limit Margin
Reading
(MH2z) (dBm) (dBm) (dB)
Low 2402 2.870 30 -27.130
Middle 2440 2.800 30 -27.200
High 2480 2.550 30 -27.450
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REPORT NO: 12750204-E2V2 DATE: 12/10/2019
FCC ID: BCGA2015 IC: 579C-A2015

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 10.8 dB (including 10 dB pad and 0.8 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: 12750204-E2V2
FCC ID: BCGA2015

DATE: 12/10/2019
IC: 579C-A2015

8.5.1. BLE (1Mbps)

Tested By: 44366
Date: 11/19/2019
Channel Frequency AV power
(MH2z) (dBm)
Low 2402 2.59
Middle 2440 2.49
High 2480 2.27
8.5.2. BLE (2Mbps)
Tested By: 44366
Date: 11/19/2019
Channel Frequency AV power
(MH2z) (dBm)
Low 2402 2.62
Middle 2440 2.52
High 2480 2.30
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REPORT NO: 12750204-E2V2 DATE: 12/10/2019

FCC ID: BCGA2015 IC: 579C-A2015
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: 12750204-E2V2

FCC ID: BCGA2015

DATE: 12/10/2019
IC: 579C-A2015

8.6.1. BLE (1Mbps)

Channel Frequency PSD Limit Margin
(MH2z) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2402 -12.861 8 -20.86

Middle

2442

-12.953

8

-20.95

High

2480

-13.230

8

-21.23
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REPORT NO: 12750204-E2V2

FCC ID: BCGA2015

DATE: 12/10/2019
IC: 579C-A2015

8.6.2. BLE (2Mbps)

Channel Frequency PSD Limit Margin
(MH2z) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2402 -16.197 8 -24.20

Middle
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8
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High

2480

-16.535

8
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REPORT NO: 12750204-E2V2 DATE: 12/10/2019
FCC ID: BCGA2015 IC: 579C-A2015

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: 12750204-E2V2 DATE: 12/10/2019
FCC ID: BCGA2015 IC: 579C-A2015

8.7.1. BLE (IMbps)

SLIGH ALTO [ L1-08°7) £ e 08, 10
£hvg Type: AMS TReCEL 345 6]

ALTGH AT T 3:0647 8 Mo 08, 2013
o060 TG aieg Type: AMS el isp|  Freauency ~LET =
e P W == Trig: FreeRun AvaHold: 104100 My WFE T Fasr == Tri: FreeRun AvaHold: #0410 My
IF G L orw wAmen: 30 dB e IF G Lo sAmen: 30 B
- = Auto Tune) 305 B = Auto Tune)
Ref Offset 10.8 4B Mkr1 2.402 27 GH2 Ref Offset 10.8 4B Mkrd 25.689 7 GH2
10 4By Ref 20.00 dBm 677 dBm) 10 4By Ref 30.00 dBm 41.856 dBm
og ¥ og ¥
. Center Freg Center Freg
2400000000 GHZ: <-.P 13018000000 GHz
StartFreq. StartFreq.
2366000000 GHz) 30006000 MH:]
[} {0y ot
Stop Freq) | (i ¥} | | . Stop Freq)
2ZADEOO0000 GH2 I 25.000000000 GHz
i i
Center 2400000 GHz Span 10.00 MHz CF Step Start 30 MHz Stop 26.00 GHz. CF Step
#Res BW 100 kHz #VEW 300 kHz Sweep 5.000 ms (1001 pts) 1.000000 MHz #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (#0001 pis) | 2597000000 CHz
— Auto M At Man
E N ] 140221 G 1.677 dBm 1N ] 140206t 0645 dBm
PN i3eeion  higsdom Freqonse: R foeocue 11074 dom Freqonse:
E 0 Hz) -5 N 1 28089 T GHz 41,856 dBm 0 Hz)
7 7
] Scale Type ] Scale Type
k] k]
10 P 10 P
1 s Lin i Leg Lig
s pssns s pssns

LOW CHANNEL BANDEDGE OUT-OF-BAND LOW CHANNEL

ALIGH T13:33-79 8 Mo 08, 2013 ALIGH TH3:24-71 8 Mo 08, 2013
#Avg Type: RMS TCE[ 3456 REN T 5 #Avg Type: RMS Tl g asg|  reausney
Ava Hald: 1001100 M WFE T Foar == Trig: FreeRun v Hald: 1040
ikl IF Low sAmen: 30 dB
e = Auito Tune — - Auito Tune
Ref Offset 10.8 4B Mkr1 2.442 26 GHz Ref Offext 104 0B MKkrd 25 846 8 GHZ
‘apidi Ref 20,00 d8m -609 dBm) 10 4B Ref 30.00 dBm 42.859 dBm)
Log - o
Center Freg) Center Freg)
2442000000 GHz (] 13018000000 GHz
StartFreq) StartFreq)
ZAITON00C GHf I0.00CON0 MHz)
Stop Freq) I ) Stop Freq)
ZA4T000000 GHz r 25 000020000 GHE
i
CF Step Start 30 MHz Stop 26.00 GHz CF Step
1000000 MHz. #Res BW 100 kHz #VEW 300 kHz Sweep 0957.3 ms (40001 pts) | 2557000000 CHz
— M| i e e ———— e s e o
1 N 1 21.4420GHe 0.891 dBn
2 N 1 4,884 0 GHz -£0.735 dBm
3 N 1 7.326 0 GHz -£0.366 dBm
0 Hz) -5 N 1 28,848 B GHz 42 859 dBm 0 Hz)
H
Scale Type ] Scale Type
i k]
Center 2442000 GHz Span 10,00 Mz [-<9 ki - Leo ki
[#Res BW 100 kHz #VEW 300 kHz Sweep 5.000 ms (1001 pts] .
s Tgsns s Tgsns

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

ey Th03531 10 w03, 3013 ey Th3:37-40 80 303, 3013
#Avg Type: AMS e ) c #4vg Type: RM3 T S|  Freausncy
= Trig: FreeRun AvaHokd: 10100 e 40, raat —e= Trig: FreeRun AvalHald: 110 e
ahmen: 33 08 il IFodalow  SATen: 30 08
= T Auto Tune| 325 7. G Auto Tune|
et OTaet 108 4B MKr1 2.480 26 GHz] et OTaet 108 4B MKr4 25,754 6 GHz
10 guialy __RAT 20.00 Sm ;408 dBm 10 ey Rel 30.00 dBm 42.861 dBm|
og T g
[ Center Freg Center Freg
2483800000 GHz i 13018000000 GHz
StartFreq StartFreq
2ATEED0000 GHa I0.00CON0 MHz)
oY
StopFreq I o StopFreq
2 ABES00000 GHI 25 000020000 GHE
i i
Center 2483500 GHz Span 10,00 MHz, CF Step! Start 30 MHz Stop 26.00 GHz CF Step!
[#Res BW 100 kHz #VEW 300 kHz Sweep 5.000 ms (1001 pts) 1.000000 MHz, [#Res BW 100 kHz #VEW 300 kHz Sweep 0957.3 ms (40001 pts) | 2557000000 CHz
jauts Man jauts M
CEHIE— Hapes o T
I ' 2463 £0 e 2014 dgm FreqOfiser 3 W ' 74400 Giiz 1280 dgm FreqOfiser
! P -s N f WIMBGHZ 42861 dBm P
7 7
] Scale Type ] Scale Type
a a
10 P 10 P
" L Lin| i 1 L Lin|
s Tgsns s Tgsns

HIGH CHANNEL BANDEDGE OUT-OF-BAND HIGH CHANNEL

Page 31 of 66

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: 12750204-E2V2

FCC ID: BCGA2015

DATE: 12/10/2019
IC: 579C-A2015

8.7.2. BLE (2Mbps)
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REPORT NO: 12750204-E2V2

FCC ID: BCGA2015

DATE: 12/10/2019
IC: 579C-A2015

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC 815.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MH2) (uv/im)at3m (dBuV/m) at 3m
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.

For below 30MHz testing, investigation was done on three antenna orientations (parallel,
perpendicular, and ground-parallel), parallel and perpendicular are the worst orientations,
therefore testing was performed on these two orientations only.
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REPORT NO: 12750204-E2V2 DATE: 12/10/2019
FCC ID: BCGA2015 IC: 579C-A2015
KDB 414788 Open Field Site(OFS) and Chamber Correlation Justification

Base on FCC 15.31 (f) (2): measurements may be performed at a distance closer than that
specified in the regulations; however, an attempt should be made to avoid making
measurements in the near field.

OFS and chamber correlation testing had been performed and chamber measured test result is
the worst case test result.
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REPORT NO: 12750204-E2V2
FCC ID: BCGA2015

DATE: 12/10/2019
IC: 579C-A2015

9.2. TRANSMITTER ABOVE 1 GHz

9.2.1. BLE (1Mbps)

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

| 2 UL Fremont,5m Chanber A 2819 Nev 8 18:86:26
o Restricted Bondedge
= Project Nunber:
115} ] i : Client:
Config:EUT Only
~ Mode:BLE_1M_24B2MHz_1Tsx
1 85) Tested oy: 12492
95|
~ IR
3 Lot
@ |1
= . | |
&5! f [
P
i Lt b oo A TP R ISy e | Whibbpstrmaislin il i bl
45| . A E ] . E L.i
4 3 |
T A a1 e i 1 e e B S 2 b L T
e. 31 43
L Pis L Ref/ALee Datfivy Tupe Temp Fs tupestode  Positio
140=381 /. [hts [:ie 1 E7 P L 1 R (:
Low CH BE - H.TST 38915 12 Sep 2616 Fev 5.5 24 Sep Z8IC
Mark Frequenc Meter Det AF Amp/C Correct Averag Margin Peak PK Azimut Height Polarity
er y Readin T346 bl/Flitr/ ed e Limit (dB) Limit Margin h (cm)
(GHz) g (dB/m) Pad Readin (dBuv/ (dBuv/ (dB) (Degs)
(dBuV) (dB) g m) m)
(dBuV/
m)
1 *2.38999 41.1 Pk 32.2 -23.6 49.7 - - 74 -24.3 78 299 H
2 *2.37365 42.75 Pk 32.2 -23.6 51.35 - - 74 -22.65 78 299 H
3 *2.38999 30.84 RMS 32.2 -23.6 39.44 54 -14.56 - - 78 299 H
4 *2.38498 31.57 RMS 32.2 -23.6 40.17 54 -13.83 78 299 H

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

RMS - RMS detection
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REPORT NO: 12750204-E2V2
FCC ID: BCGA2015

DATE: 12/10/2019
IC: 579C-A2015

VERTICAL RESULT

el Fremont, 5m Chonber A 2819 Nev 8 18:16:22
o Restricted Bondedge
1 15) FI|.III;:|1:!:. Munber:
Config:EUT Only
~ Mode:BLE_1M MHz_1T
185 Tested by: 12452
95
851
65}
om0t el e gy o by P biglp it L b L
45 '
4 =)
o 2
2. 31 T2VMHz/
Frequency (GHz)
[Tmge tEe [T RuffFetn  Datifg Type Pii Phupsifode  Pouitics | Renge (GHE) [T RefAtte  Datifvg Tups Sasap Fts  thupaibode  Position
Low (H BE - V.T5T 38915 12 Sep 2616 Row 5.5 24 Sep 281
Mark Frequenc Meter Det AF Amp/Cb Correct Averag Margin Peak PK Azimut Height Polarity
er y Readin T346 I/Fltr/Pa ed e Limit (dB) Limit Margin (cm)
(GHz) g (dB/m) d (dB) Readin (dBuv/ (dBuVv/ (dB) (Degs)
(dBuVv) g m) m)
(dBuv/
m)
1 *2.38999 40.22 Pk 322 -23.6 48.82 - - 74 -25.18 84 158 \
2 *2.37835 42.48 Pk 322 -23.6 51.08 - - 74 -22.92 84 158 \
3 *2.38999 30.52 RMS 32.2 -23.6 39.12 54 -14.88 84 158 \
4 *2.38112 31.65 RMS 322 -23.6 40.25 54 -13.75 84 158 \

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12750204-E2V2
FCC ID: BCGA2015

DATE: 12/10/2019
IC: 579C-A2015

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

e UL Fremont,3m Chanber A 2819 Nev 8 18:32:28
o Restricted Bondedge
= Project Munber:
115} 1 H p Client:
Config:EUT Only
~ Mode:BELE_1M_2488MHz_1Tsx
1 85) Tested oy: 12492
gt
[=]=y i1
55| .
1
A
= € | i
@ ||
[51%) ] l

2.43 ) ) ) ) 13, 3MHz/

Frequency (GHz)

4

'»F;w.u'w\\‘wr,‘ Nl A N 0 BT o o S B b A A

[“Emge oz [T Haf/ELtn  Datifeg Type e [ o1 | Renge (621 R Aef7Attr.  DatfRvg Tups ) Pls  Supaltod 1
1:2.43-2 %63 140=381 /M w18 PEHCPur HuglRME e [ Futo! " i3 H 1 £/ P L 1 L
High CH BE - H.TST 38915 12 Sep Z816 Rew 5.5 24 Sep Z@IC
Mark Frequenc Meter Det AF Amp/Cb Correct Averag Margin Peak PK Azimut Height Polarity

er y Readin T346 I/FItr/Pa ed e Limit (dB) Limit Margin h (cm)

(GHz) g (dB/m) d (dB) Readin (dBuV/ (dBuV/ (dB) (Degs)

(dBuVv) g m) m)
(dBuVv/
m)

1 *2.48351 41.13 Pk 32.6 -23.2 50.53 - - 74 -23.47 96 123 H
3 *2.48351 30.09 RMS 32.6 -23.2 39.49 54 -14.51 - 96 123 H
2 2.54162 42.88 Pk 32.6 -22.9 52.58 - 74 -21.42 96 123 H
4 2.54991 31.38 RMS 325 -22.9 40.98 54 -13.02 96 123 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12750204-E2V2

FCC ID: BCGA2015

DATE: 12/10/2019
IC: 579C-A2015

VERTICAL RESULT

el Fremont, 5m Chonber A 2819 Nov 8 18:39:58
o Restricted Bondedge
5 Project Munber:
dl Client:
Config:EUT Only
~ Mode:BLE_1M_2488MHz_1Tx=
185 Tested oy: 12492
95
o
a5}
= 5
-
65t
551
L NIRTTIPRPIRTINITY WO SN ¥ Y Y SN (VLS PO CAOFL NURYCTAT NIV LA IR | 1 bt AN ot et A AL A i i st s
45 5 4
a e
351
Z 13. 3MH=z/ sl
Frequency (GHz)
[TRmge tE R T ™ Pii Phupsifode  Powitics | Renge (B2 ] Hof/fktr  Datifvy Tups ) Fls  Papaifeds  Pesition |
|
High CH BE - W.TST 38915 12 Sep 2816 Rew 5.5 24 Sep ZBIC
Marker Frequency Meter Det AF T346 Amp/CbI/Fit Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
1 *2.48351 39.76 Pk 32.6 -23.2 49.16 74 -24.84 292 130 \2
3 *2.48351 31.07 RMS 32.6 -23.2 40.47 54 -13.53 292 130 \2
2 *2.4925 43.08 Pk 32.6 -23.2 52.48 74 -21.52 292 130 Vv
4 2.53176 31.42 RMS 32.6 -22.9 41.12 54 -12.88 292 130 \2

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12750204-E2V2 DATE: 12/10/2019
FCC ID: BCGA2015 IC: 579C-A2015

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

| UL Fremont - Chamber 2619 Mow 7 15:46:26
Radiated Emissions J-Meters
s : ; : Cenfig: EUT Only
185 : : Mode: BLEIM 2482 MHz
Tested I"i 25141
a5
B85
75
I
3 65
o
=z

i
25
1 i i i i i i i i ] 18
Freguency (GHz
Torgs () T Tel7in  Ueiivg Type [y Fia  WupsiTeds  Praitice Torge (07 T Felifvin  Detiivg Tepe S Tl Wik Position
FCC Part!5C 2. 4GHz RSE.TST 36915 29 Dee 2015 Rev 9.5 24 Sep 2015
II“UL Fremont = Chomber F ZB19 Nov 7 15:45:26
Radiated Emissions 3-Meter
R R R Cenfig. EUT Gnly
Hode: BLEIM 2462 MHz
Tested by:25141
o U SO OSSOSO U oosussusss: SOSsus S s SSSSSsusotoS: SssoS: SOOI SO SoSsSSoSOSa
T N N S . - S N O N
75
}
3 65
@
Gl
55
2 4 £
45| =} [T
35
] OSSOSO USRS SOUSOIOIOTNUUUSOOUOUI: DUSUIIIGIOSUUNUUN SOOI SOTIOTNUUUUN: SUOOUSL SUNSSSOS SGTIUHS: SISO SO
iG] '8
Frequency (GHz2
[y ARy Tl rAiin  Detifvg Tope Seep Fis  TomaTide Fasition ] =T FifiFitn  Detirog Tgpe Seer iz WopsTods  Fosition
CC Port!5C 2.46GHz RSE.TST 38315 29 Dec 2815 Rav 9.5 24 Sep 2BIE

VERTICAL
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REPORT NO: 12750204-E2V2 DATE: 12/10/2019
FCC ID: BCGA2015 IC: 579C-A2015

RADIATED EMISSIONS

Mark Frequency Meter Det AF T345 Amp/Cbl Correcte Avg Margin Peak PK Azimuth Height Polarity
er (GHz) Reading (dB/m) [Fltr/Pad d Limit (dB) Limit Margin (Degs) (cm)
(dBuVv) (dB) Reading (dBuVv/m (dBuV/m (dB)
(dBuV/m ) )
)

1 7.20681 58.17 PK2 35.5 -41 52.67 - - - - 351 100 H
2 7.20672 56.53 PK2 355 -41 51.03 - - - - 142 237 \
3 *10.81027 54.81 PK2 38 -39 53.81 - - 74 -20.19 56 244 H

*10.80797 46.43 MAvV1 38 -39 45.43 54 -8.57 - - 56 244 H
4 *10.80802 53.97 PK2 38 -39 52.97 - - 74 -21.03 248 221 \

*10.81006 445 MAvV1 38 -39 43.5 54 -10.5 - - 248 221 Vv
5 14.39339 49.71 PK2 39.3 -36.9 52.11 - - - - 239 234 H
6 14.43965 49.3 PK2 39.4 -36.7 52 - - - - 311 104 \

* - 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: 12750204-E2V2 DATE: 12/10/2019
FCC ID: BCGA2015 IC: 579C-A2015

MID CHANNEL RESULTS

| |"‘UL Fremont Chamber F 2819 Now 7 17:54:18
Fadiated Emissions J-Meters
185 Config:EUT Only
2 Mode:BLE-1M 2442HHz
Tested by: 1247
95
85
75
£
3 65
&
=z
55
2
L MM é' g 3
flwa M
et &
15 MMW-.—-
25
1 5] 18
Freguency (GHz
Torge (5 =T TR =¥ oy T Fio Vgl Fraitice Torge (G WG] it Uiy e S T Bk Fosition ‘
FCC Part|SC 2.4GHz RSE.TST 36915 29 Dec 28135 Rev 9.5 24 Sep 2015
| |"‘UL Fremont Chamber F 2819 Now 7 17:54:18
Fadiated Emissions J-Meters
185 Config:EUT Only
2 Mode:BLE-1M 2442HHz
Tested by: 1247
95
85
75
£
3 65
&
=z
55
4 5 =}
45 o a 3.
35
25
1 5] 18
Freguency (GHz
Torge (50 AR ReThiin eiivg Type Ty o Vops/fds  Proitior Farge (7 TR0 Felfitn Doty Tyge e Fia  Womaiodn  Famition
FCC Part|SC 2.4GHz RSE.TST 36915 29 Dec 28135 Rev 9.5 24 Sep 2015

VERTICAL
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REPORT NO: 12750204-E2V2 DATE: 12/10/2019
FCC ID: BCGA2015 IC: 579C-A2015

RADIATED EMISSIONS

Mark Frequenc Meter Det AF T345 | Amp/Cb Correct Avg Margin Peak PK Azimut Height Polarity
er y Readin (dB/m) I/Fltr/Pa ed Limit (dB) Limit Margin h (cm)
(GHz) g d (dB) Readin (dBuv/ (dBuv/ (dB) (Degs)
(dBuVv) g m) m)
(dBuVv/
m)

1 *7.32518 57.72 PK2 35.7 -40.3 53.12 - - 74 -20.88 155 107 H
* 7.3266 51.2 MAvV1 35.7 -40.3 46.6 54 -7.4 - - 155 107 H
2 *10.98806 55.28 PK2 37.9 -38.9 54.28 - - 74 -19.72 213 112 H
*10.988 47.35 MAvV1 37.9 -38.9 46.35 54 -7.65 - - 213 112 H
3 14.35734 50.07 PK2 39.2 -36.7 52.57 - - - - 229 348 H
4 *7.32543 55.68 PK2 35.7 -40.3 51.08 - - 74 -22.92 350 100 \
*7.32657 48.18 MAv1 35.7 -40.3 43.58 54 -10.42 - - 350 100 \
5 *10.98804 52.96 PK2 37.9 -38.9 51.96 - - 74 -22.04 103 162 \Y
*10.98787 43.36 MAvV1 37.9 -38.9 42.36 54 -11.64 - - 103 162 \Y
6 14.39737 50.16 PK2 39.3 -37 52.46 - - 313 193 \Y

* - 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: 12750204-E2V2
FCC ID: BCGA2015

DATE: 12/10/2019
IC: 579C-A2015

HIGH CHANNEL RESULTS

~UL Fremont

Chamber F

2819 Nowv 7 18:42:85

11
Fadiated Emissions J-Meters
- Config:EUT Only
185 Mode:BLE- 1M 24BBHHz
Tested by: 12471
95
85
75
£
3 65
@
=z
55
| 2
. s sl et : o 3
e M r | M
™ .
35 PN i
25
1 5] 18
Freguency (GHz
Torge (5 =T TR =¥ oy T Fio Vgl Fraitice Torge (G WG] it Uiy e S T Bk Fosition ‘

FCC Part|SC 2.4GHz RSE.TST 36915 29 Dec 28135

Rev 9.5 24 Sep 2015

HORIZONTAL

CdBul)s m)

| I"‘UL Fremont = Chomber F ZB19 Nov 7 18:42:85
Radiated Emissions 3-Meters
- Cenfig:EUT Only
1L OO O S : SUON OSSO OUORS SRS SURORS Hode: BLE=1M 24B8MHz
Tested by: 1247
L OSSOSOt SOUNUOUOOUS OO OUSS OO SOUOE SOUNUUUUOUU USRS SO OOS s veeeessersosses:SoosoossoE oo SO CRoR O S FOTS PSSO SSoros
7] IR SRR S SN SN SNSRI SN SN NN NN NSRS
75
55
55
4 v
. 4 5 6
45 = =¥
35
] OSSOSO USRS SOUSOIOIOTNUUUSOOUOUI: DUSUIIIGIOSUUNUUN SOOI SOTIOTNUUUUN: SUOOUSL SUNSSSOS SGTIUHS: SISO SO
] 18
Frequency (GHz2
T (6) E) Tt fhitn  Debiivg Tops S Fis  TomaTide Fasition e () =T FifiFitn  Detirog Tgpe Seer Fis  Pwpsom  Faition

CC Port!5C 2.46GHz RSE.TST 38315 29 Dec 2815

Rav 9.5 24 Sep 2016

VERTICAL
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REPORT NO: 12750204-E2V2 DATE: 12/10/2019
FCC ID: BCGA2015 IC: 579C-A2015

RADIATED EMISSIONS

Mark Frequenc Meter Det AF T345 | Amp/Cb Correct Avg Margin Peak PK Azimut Height Polarity
er y Readin (dB/m) I/Fltr/Pa ed Limit (dB) Limit Margin h (cm)
(GHz) g d (dB) Readin (dBuv/ (dBuv/ (dB) (Degs)
(dBuVv) g m) m)
(dBuVv/
m)

1 *7.43928 56.72 PK2 35.7 -40.7 51.72 - - 74 -22.28 46 111 H

* 7.43945 48.27 MAvV1 35.7 -40.7 43.27 54 -10.73 - - 46 111 H
2 *11.15881 55.5 PK2 38 -38.6 54.9 - - 74 -19.1 257 103 H

*11.15901 47.81 MAvV1 38 -38.6 47.21 54 -6.79 - - 257 103 H
3 14.35288 50.56 PK2 39.1 -36.9 52.76 - - - - 345 118 H
4 *7.4408 56.71 PK2 35.6 -40.7 51.61 - - 74 -22.39 352 102 \

*7.44046 49.04 MAv1 35.6 -40.7 43.94 54 -10.06 - - 352 102 \
5 *11.1589 52.98 PK2 38 -38.6 52.38 - - 74 -21.62 106 103 \Y

*11.15895 43.36 MAvV1 38 -38.6 42.76 54 -11.24 - - 106 103 \Y
6 14.84116 50.79 PK2 39.7 -37.3 53.19 - - 299 270 \Y

* - 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: 12750204-E2V2 DATE: 12/10/2019
FCC ID: BCGA2015 IC: 579C-A2015

9.2.2. BLE (2Mbps)

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

2 UL Fremont,3m Chanber A 2819 Nev 8 11:82:56

Restricted Bondedge

= Project Munber:
115! : i i ooeet

Config:EUT Only
Mode:BLE_2M_24B2MHz_1Tsx

185 Tested by: 12452
ae
a5}
II\-I
65}
Uit e A vt s e v DT --.J]Mw MWWW
45| o i - i ] . : ] / L
4 3 |
e T T e sy e P g s o o iy v AR gl R | s o
.31 12MHz /
Frequency (GHz)
utn Poriticn | Renge (B:l ] Ref/Attr  Daifivg Tupe ) Fls  Papaifods  Pesition |
e [t 44 ] ) - ] w8 63/ P 1 1 " "
Low (H BE - H.TST 38915 12 Sep 2616 Fev 5.5 24 Sep Z8IC
Mark Frequenc Meter Det AF Amp/C Correct Averag Margin Peak PK Azimut Height Polarity
er y Readin T346 bl/Flitr/ ed e Limit (dB) Limit Margin h (cm)
(GHz) g (dB/m) Pad Readin (dBuVv/ (dBuVv/ (dB) (Degs)
(dBuV) (dB) g m) m)
(dBuVv/
m)
1 *2.38999 39.72 Pk 32.2 -23.6 48.32 - - 74 -25.68 344 102 H
2 *2.36573 42.57 Pk 32.1 -23.7 50.97 - - 74 -23.03 344 102 H
3 *2.38999 30.36 RMS 32.2 -23.6 38.96 54 -15.04 - - 344 102 H
4 *2.37836 31.37 RMS 32.2 -23.6 39.97 54 -14.03 - - 344 102 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12750204-E2V2
FCC ID: BCGA2015

DATE: 12/10/2019
IC: 579C-A2015

VERTICAL RESULT

el Fremont, 5m Chonber A 2819 Nev 8 11:15:43
o Restricted Bondedge
= Project Nunber:
115} Client:
Config:EUT Only
~ Mode:BLE_2M_24B2MHz_1Tsx
1 85) Tested oy: 12492
ot
a5}
II\-I )
65}
g ey b R A o b, A o o i Ao ok e A T TRy SR . UV R B e
45
! 3
I = o
e. 31 1 2MHz / 43
Frequency (GHz)
[Tmge tEe Riuut Ruficttn  Dubifg Type Sumn Pts  HupiHode P [T Ref/aeer  Dat/ivg Tipe Sasap Fls  Papaifeds  Pesition |
1
Low CH BE - Y.T5T 38915 12 Sep 2616 Row 5.5 24 Sep 281
Mark Frequenc Meter Det AF Amp/C Correct Averag Margin Peak PK Azimut Height Polarity
er y Readin T346 bl/Fltr/ ed e Limit (dB) Limit Margin h (cm)
(GHz) g (dB/m) Pad Readin (dBuv/ (dBuv/ (dB) (Degs)
(dBuVv) (dB) g m) m)
(dBuv/
m)
1 *2.38999 40 Pk 32.2 -23.6 48.6 74 -25.4 153 110 \
2 *2.36981 43.44 Pk 32.1 -23.7 51.84 - - 74 -22.16 153 110 \
3 * 2.38999 30.52 RMS 32.2 -23.6 39.12 54 -14.88 - - 153 110 \
4 *2.3741 31.48 RMS 32.2 -23.6 40.08 54 -13.92 153 110 \

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12750204-E2V2 DATE: 12/10/2019
FCC ID: BCGA2015 IC: 579C-A2015

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

2 UL Fremont,3m Chanber A 2819 Nev 8 11:26:33

Restricted Bondedge
_ Project Munber:
115 : : : Client:
Config:EUT Only
Mode:BELE_2M_2488MHz_1Tsx

185 Tested by: 12452
g5
a5}
~ |
S [
3 I |
[is] 1
65}
45t
i f B |
M Ao ot bt g e A A A A A LA o bAoA o i Lo i gl T e A
e.4 56
Bange (8Hz) - P [T Ref/aeer  Dat/ivg Tipe Sasap Fis  thupeibode  Position
1:27a3-2 483 e Rt T AT P M 1 " 3
High CH BE - H.TST 38915 12 Sep 2816 Rew 5.5 24 Sep ZBIC
Mark Frequenc Meter Det AF Amp/C Correct Averag Margin Peak PK Azimut Height Polarity
er y Readin T346 bl/Flitr/ ed e Limit (dB) Limit Margin h (cm)
(GHz) g (dB/m) Pad Readin | (dBuV/ (dBuv/ (dB) (Degs)
(dBuVv) (dB) g m) m)
(dBuv/
m)
1 *2.48351 40.23 Pk 32.6 -23.2 49.63 - - 74 -24.37 225 401 H
3 *2.48351 31.19 RMS 32.6 -23.2 40.59 54 -13.41 - - 225 401 H
2 2.51428 42.24 Pk 32.6 -23.1 51.74 - - 74 -22.26 225 401 H
4 2.55178 318 RMS 325 -22.9 41.4 54 -12.6 - - 225 401 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12750204-E2V2
FCC ID: BCGA2015

DATE: 12/10/2019
IC: 579C-A2015

VERTICAL RESULT

el Fremont, 5m Chonber A 2819 Nev 8 11:36:19
o Restricted Bondedge
= Project Nunber:
15 Client:
Config:EUT Only
~ Mode:BELE_2M_2488MHz_1Tsx
1 85) Tested oy: 12492
g
a5}
II\-I )
65}
| 3 _
i by ekttt d A A A by N A B g, A g ot S g sl o 4 i b e v Pty iy
45} E
2 4
(1] Tt
2.43 13, 3MHz/ 2.56
Frequency (GHz)
[TRmge tE R aFiEktn  Dabiig Type - [T e | Renge [z ] Hof/fktr  Datifvy Tups Swtap P Supe/tode itian
High CH BE — U.TST 38315 12 Sep 2816 Row 5.5 24 Sep 281
Mark Frequenc Meter Det AF Amp/C Correct Averag Margin Peak PK Azimut Height Polarity
er y Readin T346 bl/Fltr/ ed e Limit (dB) Limit Margin h (cm)
(GHz) g (dB/m) Pad Readin (dBuv/ (dBuv/ (dB) (Degs)
(dBuVv) (dB) g m) m)
(dBuv/
m)
1 *2.48351 39.8 Pk 32.6 -23.2 49.2 - - 74 -24.8 300 318 \
3 *2.48351 31.34 RMS 32.6 -23.2 40.74 54 -13.26 - - 300 318 \
2 2.53222 41.8 Pk 32.6 -22.9 51.5 - - 74 -22.5 300 318 \
4 2.55899 30.63 RMS 32.6 -22.8 40.43 54 -13.57 - - 300 318 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Ban
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12750204-E2V2
FCC ID: BCGA2015

DATE: 12/10/2019
IC: 579C-A2015

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

FRUALY

CC Port!5C 2.46GHz RSE.TST 38315 23 Dec 2815

HORIZONTAL

II“UL Fremont Chomber F 2818 Nowv 19:47: 84
Radiated Emissions 3-Meter
1L OO O S : SUON OSSO OUORS SRS SURORS Cenfig r“_T. n'_"‘.‘.\
Hode: BLE-2M 24E2MHz
Tested by: 12471
o U SO USSUus O SUS S OSSOSO oosoutssusss: SOSsus S SSSSSsusStoS: Suss: SOOI SO SSsSOSa
= o) IS SN STS: S SR ST S S UM, S S
75
}
3 55
@
Gl
55 :
o 1 3
45 — ] > ?
=}
L -
35 b B
] OSSOSO USRS SOUSOIOIOTNUUUSOOUOUI: DUSUIIIGIOSUUNUUN SOOI SOTIOTNUUUUN: SUOOUSL SUNSSSOS SGTIUHS: SISO SO
iG] '8
Frequency (GHz2
[y Raffiiin Detiheg Tops  ney Fla Tomaids Fasition ] ] FiafiFitn  Detirog Type S Fla Fwpaod Fosition

Rav 9.5 24 Sep 2016

VERTICAL

| I"‘UL Fremont Chomber F 2B19 Nowv 19:47:84
Redioted Emizssions 3-Meter
- ConfigEUT Only
O S SO Hede: BLE-2M 24E2HHz
Tested by: 12471
OO 00O 00O O OSSO oo OOt SO OO OSSO OGSOt SO OOS USSR OO
a5 I SO
75
:?‘
3 65
uu}
a
55
5]
4 5
45 =] (=] K
35
25 S SE————
8 8
Frequency (GHz2
Fange () T Fisf7Ritn  Detifvg Tope e Tia  TamsTode Fasition Fonge (22 [=T2ET] Tisfibiin  Dativg Tupe ey Pl Fwpalomn  Fasition
CC Fort!5C 2,464z BSE.TST 38315 29 Dec 2615 Fiav 9.5 24 Sep 81
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REPORT NO: 12750204-E2V2 DATE: 12/10/2019
FCC ID: BCGA2015 IC: 579C-A2015

RADIATED EMISSIONS

Mark Frequenc Meter Det AF T345 | Amp/Cb Correct Avg Margin Peak PK Azimut Height Polarity
er y Readin (dB/m) I/Fltr/Pa ed Limit (dB) Limit Margin h (cm)
(GHz) g d (dB) Readin (dBuv/ (dBuv/ (dB) (Degs)
(dBuVv) g m) m)
(dBuVv/
m)

1 7.20758 58.67 PK2 35.6 -41 53.27 - - - - 145 103 H
2 10.12613 50.43 PK2 37.1 -38.9 48.63 - - - - 344 162 H
3 *10.81125 55.04 PK2 38 -38.9 54.14 - - 74 -19.86 199 135 H

*10.81115 46.15 MAvV1 38 -39 45.15 54 -8.85 - - 199 135 H
4 7.20443 56.52 PK2 35.5 -41 51.02 - - - - 310 251 \
5 *10.80635 53.01 PK2 38 -39 52.01 - - 74 -21.99 43 393 \

*10.8068 42.39 MAv1 38 -39 41.39 54 -12.61 - - 43 393 \
6 14.4181 49.79 PK2 39.3 -36.9 52.19 - - 106 225 \Y

* - 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: 12750204-E2V2 DATE: 12/10/2019
FCC ID: BCGA2015 IC: 579C-A2015

MID CHANNEL RESULTS

'||"‘UL Fremont Chamber F 2819 Nowv 7 28:46:18
Fadiated Emissions J-Meters
185 Config:EUT Only
2 Mode:BLE-2M 2442HHz
Tested by: 1247
95
85
75 |
£
3 65
&
=z
55
-
M LL é 3
(le | '
P i
15 e . st -
25
1 5] 18
Freguency (GHz
Torge (5 =T TR =¥ oy T Fio Vgl Fraitice Torge (G WG] it Uiy e S T Bk Fosition ‘
FCC Part|SC 2.4GHz RSE.TST 36915 29 Dec 2815 Rev 9.5 24 Sep 2015
'||"‘UL Fremont Chamber F 2819 Nowv 7 28:46:18
Fadiated Emissions J-Meters
185 Config:EUT Only
2 Mode:BLE-2M 2442HHz
Tested by: 1247
95
85
75
£
3 65
&
=z
55
4 =]
45 i 2 (=
35
25
1 5] 18
Freguency (GHz
Torge (50 AR ReThiin eiivg Type Ty o Vops/fds  Proitior Farge (7 TR0 Felfitn Doty Tyge e Fia  Womaiodn  Famition
FCC Part|SC 2.4GHz RSE.TST 36915 29 Dec 28135 Rev 9.5 24 Sep 2015

VERTICAL
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REPORT NO: 12750204-E2V2 DATE: 12/10/2019
FCC ID: BCGA2015 IC: 579C-A2015

RADIATED EMISSIONS

Mark Frequenc Meter Det AF T345 | Amp/Cb Correct Avg Margin Peak PK Azimut Height Polarity
er y Readin (dB/m) I/Fltr/Pa ed Limit (dB) Limit Margin h (cm)
(GHz) g d (dB) Readin (dBuv/ (dBuv/ (dB) (Degs)
(dBuVv) g m) m)
(dBuVv/
m)

1 *7.32431 56.99 PK2 35.6 -40.4 52.19 - - 74 -21.81 49 100 H

* 7.32456 48.89 MAvV1 35.7 -40.4 44.19 54 -9.81 - - 49 100 H
2 *10.98653 55.14 PK2 37.9 -38.9 54.14 - - 74 -19.86 209 100 H

*10.98672 46.26 MAvV1 37.9 -38.9 45.26 54 -8.74 - - 209 100 H
3 14.35576 50.23 PK2 39.1 -36.8 52.53 - - - - 119 269 H
4 *7.32767 55.73 PK2 35.7 -40.3 51.13 - - 74 -22.87 354 128 \

*7.32728 46.75 MAv1 35.7 -40.3 42.15 54 -11.85 - - 354 128 \
5 *10.98671 52.97 PK2 37.9 -38.9 51.97 - - 74 -22.03 106 100 \Y

*10.99127 43.11 MAvV1 38 -38.9 42.21 54 -11.79 - - 106 100 \Y
6 14.43324 49.34 PK2 39.3 -36.7 51.94 - - 319 362 \Y

* - 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: 12750204-E2V2 DATE: 12/10/2019
FCC ID: BCGA2015 IC: 579C-A2015
HIGH CHANNEL RESULTS

UL Fremont Chomber F 2B819 Nov 7 £1:43:46

115
Redioted Emizsions 3-Meters
- Cenfig EUT Only
82 OSSO OO SO Mode: BLE-2M 24B8MHz
Tested ky: 12
b eneereeeeemseeec e e e b e e e e e e e
2L ORSOOOU N UOUR SO OAOUUOUUUSOUEN: SUUOURUON NEUUUOUUIOY: SOOI SUUOT | SR WU N S N B
75
:?\
3 55
@
T
55

35

2 SO SO SO

Fi 18

Frequency (GHz2

Fonge () T Fisf7Ritn  Det/fvg Tops Surep Fia  fomaTede Fasition ] =) Fisf/Aitn  Detifg Tps Seoep Pl Fwpaloin  Fasition

CC Port!SC 2,464z RSE.TST 3B315 29 Dec 2615 Fiav 9.5 24 Sep 81

HORIZONTAL

2819 Nowv 7 £1:43:46

| I"‘UL emont Chomber F
Redioted Emizsions 3-Meters
185 Cenfig:EUT Only
] OO OGO OIGR RN SUUSNUO U OUOROIOHE SO Mode: BLE-2M 24B8MHz
Tested by:12
o U SO SOSsSUUSOS UU oosusuusss: SOSsusSS s SSSSSSuSotoS: Sussys: SOOI SO SSs SO
< o IS SO SUSSRS: SR B SO
75
:é
3 55
@
Gl
55
. 5 6
. 4 ]
45| o @D 4
35
Do e H N B S
iG] '8
Frequency (GHz2
[y ARy Tl rAiin  Detifvg Tope Seep Fis  TomaTide Fasition ] =T FifiFitn  Detirog Tgpe Seer iz WopsTods  Fosition
CC Port!5C 2.46GHz RSE.TST 38315 29 Dec 2815 Rav 9.5 24 Sep 2BIE

VERTICAL
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REPORT NO: 12750204-E2V2 DATE: 12/10/2019
FCC ID: BCGA2015 IC: 579C-A2015

RADIATED EMISSIONS

Mark Frequenc Meter Det AF T345 | Amp/Cb Correct Avg Margin Peak PK Azimut Height Polarity
er y Readin (dB/m) I/Fltr/Pa ed Limit (dB) Limit Margin h (cm)
(GHz) g d (dB) Readin (dBuv/ (dBuv/ (dB) (Degs)
(dBuVv) g m) m)
(dBuVv/
m)

1 *7.43863 55.42 PK2 35.7 -40.7 50.42 - - 74 -23.58 30 100 H

* 7.43868 46.31 MAvV1 35.7 -40.7 41.31 54 -12.69 - - 30 100 H
2 *11.15773 53.94 PK2 38 -38.5 53.44 - - 74 -20.56 267 110 H

*11.15777 44.56 MAvV1 38 -38.5 44.06 54 -9.94 - - 267 110 H
3 14.3674 49.92 PK2 39.1 -36.4 52.62 - - - - 289 246 H
4 *7.44151 55.47 PK2 35.6 -40.7 50.37 - - 74 -23.63 350 102 \

*7.43858 47.07 MAv1 35.7 -40.7 42.07 54 -11.93 - - 350 102 \
5 *11.15764 53.55 PK2 38 -38.5 53.05 - - 74 -20.95 272 218 \Y

*11.15772 44.09 MAvV1 38 -38.5 43.59 54 -10.41 - - 272 218 \Y
6 14.37319 49.65 PK2 39.2 -36.5 52.35 - - 9 273 \Y

* - 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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DATE: 12/10/2019
IC: 579C-A2015

REPORT NO: 12750204-E2V2
FCC ID: BCGA2015

9.3. WORST CASE BELOW 30MHZ

| 3gUL_Fremont - Chamber 2819 Nov & B2:44:49
- : : RF Emizsions
al i Canfig:EUT Only
118} Made:BLE Werst Case
; Tested by: 12471
=lo)
Peak L iit. CaBullim i
£
Ja
Freguency (MHz)
T Rarge () RS Ref/fttn  Dab/ivg Tupe Sreep Fla Wwpsifods  Posilion
FCC 15.289 Below 3BMHz . TST 36915 27 Mer 2817 Rev 9.5 24 Sep 2015
Marker Frequency Meter Det Loop Cables Dist Corrected Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading Antenna (dB) Corr Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs)
(dBuVv) (dB/m) 300m (dBuVolts)
1 14001 40.76 Pk 11 1 -80 -28.14 35.56 -63.7 15.56 -43.7 0-360
4 .38013 41.34 Pk 11 1 -80 -27.56 36.01 -63.57 16.01 -43.57 0-360
Pk - Peak detector
Marker Frequency Meter Det Loop Cables Dist Corr Corrected QP Limit Margin Azimuth
(MHz) Reading Antenna (dB) (dB) 40Log Reading (dBuV/m) (dB) (Degs)
(dBuv) (dB/m) (dBuVolts)
2 1.58778 27.96 Pk 10.8 1 -40 -1.14 23.62 -24.76 0-360
3 5.74032 16.14 Pk 10.8 3 -40 -12.76 29.5 -42.26 0-360
5 1.65915 27.68 Pk 10.8 1 -40 -1.42 23.24 -24.66 0-360
6 20.85772 10.61 Pk 9.4 5 -40 -19.49 29.5 -48.99 0-360

Pk - Peak detector

r

FCC 15.209 Below 30MHz.TST 30915 27 Mar 2017
Rev 9.5 24 Sep 2019
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REPORT NO: 12750204-E2V2 DATE: 12/10/2019
FCC ID: BCGA2015 IC: 579C-A2015

9.4. WORST CASE BELOW 1 GHz

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

UL Fremont - Chomber D 2819 Nov 9 19:38:87

rk=)
65
I
3 2ief
b1
] a5
o

FOC Porti5C 38-1800MHz. TST 38915 15 Ju) 2814 Rav 9.5 24 Sep 2015

_UL Fremont = Chomber D 2819 Nov 9  19:30:87

55
:\? 35
n_; i b
5 bl ,.M
= |
. =t i
e i A a2 i
5 " 4 . )v._.e?* ¥ *‘-I"&JU‘"MW*& L ;‘_.m)_;-..._..t’
- ik rly
5
38 [ T@ea
Frequenc 1Hz 1
Pange (Hitz) (BT Hef /it Det/Pvg Tupe [— Fie  thpaMods  Poaition Fanga (FHz) =T Raf Pt Detifeg Tupe Sumap Fta  ASsaifode Fosition
FCC PortiSC 38-1880MHz. T5T 39915 15 Ju) 2814 Rov 9.5 24 Sep 2015
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REPORT NO: 12750204-E2V2
FCC ID: BCGA2015

DATE: 12/10/2019
IC: 579C-A2015

Below 1GHz Data

Marker Frequency Meter Det AF T185 Amp/Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 66.5739 21.86 Qp 13.8 -31.3 4.36 40 -35.64 120 331 H
2 142.9257 21.19 Qp 18.8 -30.7 9.29 43.52 -34.23 3 267 H
3 *405.5141 26.91 Qp 21.7 -29.1 19.51 46.02 -26.51 36 228 H
4 70.1919 21.34 Qp 14 -31.3 4.04 40 -35.96 13 354 \%
5 *131.6731 20.91 Qp 19.7 -30.7 9.91 43.52 -33.61 173 383 \%
6 575.2338 20.07 Qp 24.6 -28.4 16.27 46.02 -29.75 248 131 \%

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

Qp - Quasi-Peak detector
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REPORT NO: 12750204-E2V2 DATE: 12/10/2019
FCC ID: BCGA2015 IC: 579C-A2015

9.5. WORST CASE 18-26 GHz

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

IHI:UL EMC 2819 Now 9 28 16:42

RF Emissions

‘ Order Number:
35 : Configuration:EUT Only
Mode |BLE Worst Cose

Tested by / SN:52275
85

LdBullalte) Horizontaol

25

Frequency (GHz)

Nmzuﬂﬂ'k] FELARY Fief/ftin  Datffvg Type St Pia  FapsMode  Labal Range (i) L Reffitn  Debffvg Type et Fts  fopatMode Label
1:18-2 Mi-3B)/H BB FE/Logfwr-Uideo  1dmssc(iiic) %081 WOH Horizentol

18=26GHz Test.TST 38915 6 Jom 2815 Rev 9.5 21 Oct 2815

HORIZONTAL

IHI:UL EMC 2819 Now 9 28 16:42

RF Emissions

‘ Order Number:
35 : Configuration:EUT Only
Mode |BLE Worst Cose

Tested by / SN:52275
85

Fvg Limi )

55

LdBullaltsl) Uertica

Ly Ll
ISt et ey

25

18 2b
Frequency (GHz)
Range {lHz) FELARY Fief/ftin  Datffvg Type Twees Pia  FapsMode  Labal Fange [iHz) ) Ref /it Debfivg Type et Fie  dapaioce  Label

18=26GHz Test.TST 30915 6 Jom 2815 Rev 9.5 21 Oct 2815

VERTICAL

Page 59 of 66

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: 12750204-E2V2 DATE: 12/10/2019
FCC ID: BCGA2015 IC: 579C-A2015

18-26GHz Data

Marker Frequency Meter Det T447 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB)
(dBuV) (dBuVolts)
1 19.03111 35.22 Pk 32.6 -21.7 -9.5 36.62 54 -17.38 74 -37.38
2 21.49956 36.03 Pk 33.1 -21.2 -9.5 38.43 54 -15.57 74 -35.57
3 25.81778 39.68 Pk 34.4 -20.1 -9.5 44.48 54 -9.52 74 -29.52
4 18.56711 37.33 Pk 32.4 -21.8 -9.5 38.43 54 -15.57 74 -35.57
5 22.744 38.01 Pk 33.5 -20.5 -9.5 41.51 54 -12.49 74 -32.49
6 23.688 38.6 Pk 34.1 -19.7 -9.5 43.5 54 -10.5 74 -30.5

Pk - Peak detector
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DATE: 12/10/2019
IC: 579C-A2015

REPORT NO: 12750204-E2V2
FCC ID: BCGA2015

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8

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.

Frequency of Emission(MHz) Conducted Limit (dBuV)
Quasi-Peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency

RESULTS
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REPORT NO: 12750204-E2V2
FCC ID: BCGA2015

DATE: 12/10/2019
IC: 579C-A2015

10.1.1. AC Power Line Host

LINE 1 RESULTS

'|yraL|L Fremont, CA CE Room

11 MNow 2B18

13:24:42

Conducted RFI Voltoge
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1886 |Canfig:EUT + Loptop
Mede :BLE Uerst Cose
Test Uslt/Freq: | ZBU/68Hz
92 | Test By: 12568

ne-L1

dBul)
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=] 1 Jd
Frequency (MHz2
| 73"5 (L] g,.fzf:'.’?_ ng::n?él-. E‘E;::::\Qq Hode ::,__-Ee?_:__ :'? |§;, ]-ra.sc l.::t_u ) Renge (2] FEWUE Ref/Bthn  Det/fy Hode — Pts  oups/Mode  Lokel
BC Line BLE Mot DAT 30915 24 Feb 2016 Rev 9.5 26 My 2815
Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det LISN L1 LC Limiter Corrected CFR 47 QP CFR 47 Av(CISPR)
(MHz) Reading Cables (dB) Reading Part 15 Margin Part 15 Margin
(dBuV) C1&C3 dBuvV Class B (dB) Class B (dB)
QP Avg

1 19725 45.72 Qp 0 0 10.1 55.82 63.73 -7.91 - -
2 .1995 29.31 Ca 0 0 10.1 39.41 - - 53.63 -14.22

3 .25575 37.21 Qp 0 0 10.1 47.31 61.57 -14.26 - -
4 .26475 20.21 Ca 0 0 10.1 30.31 - - 51.28 -20.97

5 .31875 32.44 Qp 0 0 10.1 42.54 59.74 -17.2 - -
6 .33 15.02 Ca 0 0 10.1 25.12 - - 49.45 -24.33

7 .38175 27.34 Qp 0 0 10.1 37.44 58.24 -20.8 - -
8 .38625 12.74 Ca 0 0 10.1 22.84 - - 48.14 -25.3

9 44475 23.36 Qp 0 0 10.1 33.46 56.97 -23.51 - -
10 46162 7.98 Ca 0 0 10.1 18.08 - - 46.66 -28.58

11 3.73875 29.89 Qp 0 1 10.1 40.09 56 -15.91 - -
12 3.723 17.7 Ca 0 1 10.1 27.9 - - 46 -18.1

*13 13.56 25.86 Qp 1 2 10.2 36.36 60 -23.64 - -
*14 13.56 16.7 Ca 1 2 10.2 27.2 - - 50 -22.8

Qp - Quasi-Peak detector
Ca - CISPR average detection

*Indicates UL RFID Signal. Not from device.
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REPORT NO: 12750204-E2V2 DATE: 12/10/2019
FCC ID: BCGA2015 IC: 579C-A2015

LINE 2 RESULTS

UL Fremont, CA CE Room 11 Mow 2819 13:24:42
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Frequency (MHz2
Farge OH1Z) AEAUE Faf /Pltn Dot /ing feds S Fia  Vipaifode Lobel T Fonge e TR Rel/Bitn  Delifs Hods [ o Vapode  Label
BC Line BLE Host DAT 30915 24 Feb 2016 Rev 9.5 26 May 20815

Range 2: Line-L2 .15 - 30MHz

Marker Frequency Meter Det LISN L2 LC Limiter Corrected CFR 47 QP CFR 47 Av(CISPR)
(MHz) Reading Cables (dB) Reading Part 15 Margin Part 15 Margin
(dBuv) C2&C3 dBuv Class B (dB) Class B (dB)
QP Avg
15 19275 44.78 Qp 0 0 10.1 54.88 63.92 -9.04 - -
16 19725 28.3 Ca 0 0 10.1 38.4 - - 53.73 -15.33
17 .25575 37.91 Qp 0 0 10.1 48.01 61.57 -13.56 - -
18 .26475 19.97 Ca 0 0 10.1 30.07 - - 51.28 -21.21
19 .31875 32.43 Qp 0 0 10.1 42.53 59.74 -17.21 - -
20 .32887 14.49 Ca 0 0 10.1 24.59 - - 49.48 -24.89
21 .384 26.18 Qp 0 0 10.1 36.28 58.19 -21.91 - -
22 .3885 10.45 Ca 0 0 10.1 20.55 - - 48.1 -27.55
23 44812 22.7 Qp 0 0 10.1 32.8 56.91 -24.11 - -
24 46275 6.85 Ca 0 0 10.1 16.95 - - 46.64 -29.69
25 3.714 32.29 Qp 0 1 10.1 42.49 56 -13.51 - -
26 3.7185 21.11 Ca 0 1 10.1 31.31 - - 46 -14.69
*27 13.56 26.88 Qp 1 2 10.2 37.38 60 -22.62 - -
*28 13.56 17.82 Ca 1 2 10.2 28.32 - - 50 -21.68

Qp - Quasi-Peak detector
Ca - CISPR average detection

*Indicates UL RFID Signal. Not from device.
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REPORT NO: 12750204-E2V2 DATE: 12/10/2019
FCC ID: BCGA2015 IC: 579C-A2015

10.1.2. AC Power Line Norm

LINE 1 RESULTS

1-)raLIL Fremont, CA CE Room 11 Mow 2819 13:47:86
) Conducted RFI Voltoge
) 1 I 1 1 | i Praject Mo
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Range 1: Line-L1 .15 - 30MHz

Marker Frequency Meter Det LISN L1 LC Limiter Corrected CFR 47 QP CFR 47 Av(CISPR)
(MHz) Reading Cables (dB) Reading Part 15 Margin Part 15 Margin
(dBuV) C1&C3 dBuvV Class B (dB) Class B (dB)
QP Avg
1 .16125 30.03 Qp 1 0 10.1 40.23 65.4 -25.17 - -
2 .1635 13.79 Ca 1 0 10.1 23.99 - - 55.28 -31.29
3 .2445 21.08 Qp 0 0 10.1 31.18 61.94 -30.76 - -
4 .24675 8.35 Ca 0 0 10.1 18.45 - - 51.87 -33.42
5 41325 16.89 Qp 0 0 10.1 26.99 57.58 -30.59 - -
6 40762 4.66 Ca 0 0 10.1 14.76 - - 47.7 -32.94
7 4965 17.74 Qp 0 0 10.1 27.84 56.06 -28.22 - -
8 4965 7 Ca 0 0 10.1 17.1 - - 46.06 -28.96
9 57975 16.03 Qp 0 0 10.1 26.13 56 -29.87 - -
10 .582 8.88 Ca 0 0 10.1 18.98 - - 46 -27.02
11 74625 23.36 Qp 0 0 10.1 33.46 56 -22.54 - -
12 74625 15.88 Ca 0 0 10.1 25.98 - - 46 -20.02
*13 13.56 25.91 Qp 1 2 10.2 36.41 60 -23.59 - -
*14 13.56 16.13 Ca 1 2 10.2 26.63 - - 50 -23.37

Qp - Quasi-Peak detector
Ca - CISPR average detection

*Indicates UL RFID Signal. Not from device.
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REPORT NO: 12750204-E2V2 DATE: 12/10/2019
FCC ID: BCGA2015 IC: 579C-A2015

LINE 2 RESULTS

yoglL Framont, CA CE Room 11 Nov 2B19  13:47:86
o Conducted RFI Voltoge
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Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det LISN L2 LC Limiter Corrected CFR 47 QP CFR 47 Av(CISPR)
(MHz) Reading Cables (dB) Reading Part 15 Margin Part 15 Margin
(dBuv) C2&C3 dBuv Class B (dB) Class B (dB)
QP Avg
15 .1635 27.42 Qp 1 0 10.1 37.62 65.28 -27.66 - -
16 .1635 10.89 Ca 1 0 10.1 21.09 - - 55.28 -34.19
17 .2445 19.5 Qp 0 0 10.1 29.6 61.94 -32.34 - -
18 .2445 4.52 Ca 0 0 10.1 14.62 - - 51.94 -37.32
19 41325 14.64 Qp 0 0 10.1 24.74 57.58 -32.84 - -
20 42225 -1 Ca 0 0 10.1 10 - - 47.4 -37.4
21 4965 14.32 Qp 0 0 10.1 24.42 56.06 -31.64 - -
22 49875 2.64 Ca 0 0 10.1 12.74 - - 46.02 -33.28
23 57975 10.33 Qp 0 0 10.1 20.43 56 -35.57 - -
24 57975 4.53 Ca 0 0 10.1 14.63 - - 46 -31.37
25 744 18.62 Qp 0 0 10.1 28.72 56 -27.28 - -
26 744 12.5 Ca 0 0 10.1 22.6 - - 46 -23.4
*27 13.56 25.91 Qp 1 2 10.2 36.41 60 -23.59 - -
*28 13.56 15.65 Ca 1 2 10.2 26.15 - - 50 -23.85

Qp - Quasi-Peak detector
Ca - CISPR average detection

*Indicates UL RFID Signal. Not from device.
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REPORT NO: 12750204-E2V2 DATE: 12/10/2019
FCC ID: BCGA2015 IC: 579C-A2015

11. SETUP PHOTOS

Please refer to 12750204-EP1V1 FCC IC for setup photos.

END OF TEST REPORT
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