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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: iPod touch
MODEL.: A2178
SERIAL NUMBER: CCQXWO00TLQJ9(Conducted); CCQXWO0OLLQJ1(Radiated)
DATE TESTED: FEBRUARY 13, 2019 — MARCH 1, 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:
= Foegy ”Z%
Chin Pang Tony 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
<] chamber A (ISED:2324B-1) | [_] Chamber D (ISED:22541-1) | [_] Chamber | (ISED:2324A-5)
| | Chamber B (ISED:2324B-2) Chamber E (ISED:22541-2) Chamber J (ISED:2324A-6)
j Chamber C (ISED:2324B-3) Chamber F (ISED:22541-3) Chamber K (ISED:2324A-1)

Chamber G (ISED:22541-4) | [ |
Chamber H (ISED:22541-5)

Chamber L (ISED:2324A-3)

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

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)

36.5dBuV + 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 3.84dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.65dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.52dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 4.88 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.24 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.37 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.17 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST
5.1. EUT DESCRIPTION

The EUT is an iPod touch with IEEE 802.11a/b/g/n/ac and Bluetooth Radio.

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)
(MH2z)

2402 - 2480 BLE 8.63 7.29

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

Frequency Band
(GHz)
2.4 0.20

Antenna Gain (dBi)

5.4. SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was 17.1.124

5.5. WORST-CASE CONFIGURATION AND MODE

The EUT was investigated in three orthogonal orientations X, Y and Z and it was determined
that X (Flatbed) orientation was the worst-case orientation.

Radiated band edge, harmonic, and spurious emissions from 1GHz to 18GHz were performed
with the EUT was set to transmit at highest power on Low/Middle/High channels.

Radiated emissions below 30MHz, below 1GHz, 18-26GHz and power line conducted
emissions were performed with the EUT transmits at the channel with the highest output power
as worst-case scenario. There were no emissions found below 30MHz within 20dB of the limit

For below 1GHz tests were performed with EUT connected to AC power adapter as the worst

case; and for above 1GHz, the worst-case configuration reported was tested with EUT only. For
AC line conducted emission, test was investigated with AC power adapter and with laptop.
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5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List

Description Manufacturer Model Serial Number FCCID
Laptop Apple Macbook Pro CO2P41RZG086 FCC DoC
Laptop AC/DC adapter [Liteon TechnologyPA-1450-BA1 B123 NA

EUT AC Adapter Apple A1385 D292365CDYADHLH{NA

/O CABLES

1/0 Cable List

Cable (Port # of identical |Connector |Cable Type |Cable Remarks

No ports Type Length (m)

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
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

Antenna/Amp |

Radiated Test

. Spectrum Analyzer

AC/DC Adapter

AC Source/ LISN Conducted Test
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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 . i — — — — T — — T — —————
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6. MEASUREMENT METHOD

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

6 dB BW: ANSI C63.10 Subclause -11.8.1 RBW =2 DTS BW

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

Output Power: ANSI C63.10 Subclause -11.9.1.3 Method PKPM1 Peak-reading power meter
Output Power: ANSI C63.10 Subclause -11.9.2.3.1 Measurement using average power meter
PSD: ANSI C63.10 Subclause -11.10.2 Method PKPSD (peak PSD)

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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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
*Spectrum Analyzer, PXA, 3Hz Agilent (Keysight)
to 50GHz WExt. Mixer Technologies N9030A T342 02/22/2019 02/22/2018
14-650-118,
Thermometer Control Company 15557603 T1817 | 05/01/2019 05/01/2018
Horn Antenna 1-18GHz ETS-Lindgren 3117 T345 04/25/2019 04/25/2018
Horn Antenna 1-18GHz ETS-Lindgren 3117 T120 07/02/2019 07/02/2018
Amplifier, 10KHz to 1GHz, 32dB S°”°maégs”“me”t 310N T286 | 06/04/2019 | 06/04/2018
Antenna, A‘E;B’,\j;;"p 9KHz to ETS-Lindgren 6502 T1616 | 10/18/2019 | 10/18/2018
Antenna, Broadband Hybrid, .
30MHz to 2000MHz Sunol Sciences Corp. JB1 T185 04/19/2019 04/19/2018
Antenna, Horn 18 to 26.5GHz ARA MWH-1826/B T447 06/16/2019 06/16/2018
Amplifier, 1 - 18GHz Miteq AFS“Z'g%lOlgOO' T491 | 05/19/2019 | 05/19/2018
*Pre-Amp 18-26GHz Agilent Technology 8449B T404 03/09/2019 03/09/2018
Power Meter, P-series single Agilent (Keys_lght) N1911A T227 10/29/2019 10/29/2018
channel Technologies
Power Sensor Power Sensor Keysight T1226 02/06/2020 02/06/2019
Spectrum Analyzer, PXA, 3Hz to Agilent (Keysight)
44GHz Technologies N9030A T340 01/22/2020 01/22/2019
AC Line Conducted
*EMI Test Receiver 9Khz-7GHz Rohde & Schwarz ESCI7 T1436 02/23/2019
Power Cable3 Ll_ne Conducted UL PG1 T861 08/31/2019
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

*Testing is completed before equipment expiration date.
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8. ANTENNA PORT TEST RESULTS

ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE
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 1.406 1.406 1.000 100% 0.00 0.010

DUTY CYCLE PLOTS

Agilent Spectrum Analyzer - APv9.3.2(010719),10646, Conducted D
(l L RF S06 DO SEMSEINT ALIGM BT 10:36:42 AM Feb 14, 2019
1 Avg Type: Log-Pwr TRACE 3456 Frequency
ICenter Freq 2.402000000 GHz | . 9 Type: Log
PNO: Fast —»— Trig:Free Run THPE W
IFGain:Low #Atten: 20 dB v [P
Auto Tune
Ref Offset 12 dB
10 dBidiv. Ref 20.00 dBm
Log Qf
1o CenterFreq
0.00 2.402000000 GHz
-10.0
=200
StartFreq
—no 2.402000000 GHz
-40.0
-50.0
a0 Stop Freq
2.402000000 GHz
-f0.0
Center 2.402000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz 8.000000 MHz
| S S S O [ Auto Man
1 A2 t (A 1.406 ms (A) 003 dB
2 F t 200.0 us 10.49 dBm
3 a4 t (A 1.406 ms (A) 005 dB Freq Offset
4 F t 2020 us 10.47 dBm 0 Hz
5
6
7
8
9
10
1 ¢
< s
MSG STATUS
DUTY CYCLE BLE
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8.2. 99% BANDWIDTH
LIMITS

None; for reporting purposes only.

RESULTS
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BLE

Channel

Frequency
(MHz)

99% Bandwidth
(MHz)

Low

2402

1.0656

Middle

2440

1.0646

High

2480

1.0687

HOGUAITD 1023 AM Feb 13, 2019

FUAITD 1036048 AM Peba 13, 2019

U 3 : SN T 3 % SENEN
Genter Freq; 2.402000000 GH: Radio Std: Ny Frequency Center Freq: 2430000000 GH: Radio Std: Ne Frequency
enter Freq 2.402000000 GHz Y::,‘;ﬁ:‘p‘fm Avng:Id.ﬂﬂm e one enter Freq 2.440000000 GHz T::':rr-\:.ﬂqun Avgw:\-t om0 o one
MFGainlow  #Amen: 30 4B Radio Devics: BTS AFGainiww  BAmen:30 dB Radio Davica: BTS
Ref Offset 1066 d& Ref Offset 10,65 0B
0 dB/div Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log
Center Freq| CenterFreq|
2.402000000 GHz| 2.440000000 GHz
|
J
Center 2402 GHz ‘Span 2 MHz CF Step Center 2.44 GHz Span 2 MHz| CF Step
#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms, 200,000 kHz #Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms| 200,000 kHz
lAuto Man lauta Man
Occupied Bandwidth Total Power 8.27 dBm Occupied Bandwidth Total Power 8.61 dBm
1.0656 MHz rreqomes] 1.0646 MHz rreqorest
Transmit Freq Error 8.348 kHz OBW Power 99.00 % 0Hz] Transmit Freq Error 11.938 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 1.334 MHz x dB -26.00 dB x dB Bandwidth 1.320 MHz xdB -26.00 dB
usc STars wsc Tamus

LOW CHANNEL

MID CHANNEL

T 3 : SENEN SPLAITD 0504 AP 13,01 Frequency
Center Freq: 2.460000000 Gi Radio Std: N
enter Freq 2.480000000 GHz L T:::rr-\:.ﬂqun o Avgl::ld.ﬂﬂm adio Std: None
MFGainlow  BAmen: 30 9B Radio Davica: BTS
Ref Offset 1066 dB
0 dBidiv Ref 20.00 dBm
Log
Center Freq|
2.480000000 GHz|
b
Center 2.48 GHz Span 2 MHz| CF Step
#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms| 200,000 kHz
lAuto Man)
Occupied Bandwidth Total Power 8.16 dBm
1.0687 MHz FreqOftset
Transmit Freq Error 16.712 kHz OBW Power 99.00 % 0Hz]
x dB Bandwidth 1.322 MHz x dB -26.00 dB
wsa Tans
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REPORT NO: 12646381-E2V3 DATE: 5/1/2019

FCC ID: BCG-A2178 IC: 579C-A2178
8.3. 6 dB BANDWIDTH
LIMITS

FCC 8§15.407 (e)
RSS-247 5.2 (a)
The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS
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BLE

Frequency
(MHZz)

Channel

6 dB Bandwidth
(MHZz)

Minimum Limit
(MHZz)

Low 2402

0.693

0.5

Middle 2440

0.702

0.5

High 2480

0.690

0.5

Agilent Spectrum Analyzer - APY9.1.2(010715), 19419, Conducted D Agilent Spectrum Analyzer - APY9.3.7(010719),19419, Conducted D
C SBrENT L __siiano s Frequency L 2 SN B — T Frequency
#hvg Type: avg Type:
Wide —— Trig: Frae Run Avngo‘l::?Om " ST R (TN ‘E!:E:w“ == Trig: Av;anT: 20020
[FGaimLow  SAtten: 40 dB. FGaintow  BAtien: 40 B
= Auto Tune| 3 5 = Auto Tune
et Offoet 1086 48 AVIKr1 693 KHZ ot Ofeet 1066 05 AN 702 KHZ
0asiclv  Ref 30.00 dBm 0.806 dB odeidv  Ref 30.00 dBm -0.251 dB
Lo Log
Center Freq| CenterFreq|
2.402000000 GHz| 2.440000000 GHz
| . StartFreq| . . StartFreq|
W 2400500000 GHz] 3 2438500000 GHz|
Stop Freq Stop Freq|
2403600000 GHz 2441500000 GHz
CF Step CF Step
300.000 kHz| 300.000 kHz|
lAuto Man) lnuta Man|
Freq Offset| Freq Offset
0 Hz| 0 Hz|
Center 2.402000 GHz Span 3.000 MHz. Center 2.440000 GHz Span 3.000 MHz'
#Res BW 100 kHz #VBW 300 kHz ‘Sweep 1.533 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts),
usc STars wsc sTamus
Agilent Spectrum Analyzer - APv9,1,2(010719), 1941
L #F @ FATD 1040
enter Freq 2.480000000 GHz ¥ivg Typs: RMS Frequency
q ilo-Wide == Trig: AvglHold: 2020
[FGaimLow  BAtten: 40 dB :
= = Auto Tune|
ot Offeet 1086 48 ANIKF1 680 KHZ
ode/div  Ref 30.00 dBm ~1.006 dB
Log
Center Freq|
2.480000000 GHz|
Ly StartFreq|
K L] 2478500000 GHz]
Stop Freq|
2.481600000 GHz|
CF Step
300.000 kHz|
lauta Man)
Freq Offset|
0 Hz|
Center 2.480000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz ‘Sweep 1.533 ms (1001 pts),
s STans
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REPORT NO: 12646381-E2V3 DATE: 5/1/2019

FCC ID: BCG-A2178 IC: 579C-A2178
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 10.65 dB (including 10 dB pad and 0.65 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: 12646381-E2V3

DATE: 5/1/2019
IC: 579C-A2178

FCC ID: BCG-A2178
BLE
Tested By: 19419
Date: 2/18/2019
Channel Frequency Peak Power Limit Margin
Reading
(MH2z) (dBm) (dBm) (dB)
Low 2402 8.140 30 -21.86
Middle 2440 8.410 30 -21.59
High 2480 8.630 30 -21.37
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REPORT NO: 12646381-E2V3 DATE: 5/1/2019

FCC ID: BCG-A2178 IC: 579C-A2178
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 10.65dB (including 10 dB pad and 0.65 dB cable) was
entered as an offset in the power meter to allow for a gated average reading of power.

RESULTS

Page 23 of 49

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: 12646381-E2V3
FCC ID: BCG-A2178

DATE: 5/1/2019
IC: 579C-A2178

BLE

Tested By: 19419
Date: 2/18/2019
Channel Frequency AV power
(MHz) (dBm)
Low 2402 8.01
Middle 2440 8.29
High 2480 8.45
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REPORT NO: 12646381-E2V3 DATE: 5/1/2019

FCC ID: BCG-A2178 IC: 579C-A2178
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

Page 25 of 49

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: 12646381-E2V3

FCC ID: BCG-A2178

DATE: 5/1/2019
IC: 579C-A2178

BLE

Channel Frequency PSD Limit Margin
(MHz) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2402 -8.962 8 -16.96

Middle

2440 -8.809

8

-16.81

High

2480 -9.169

8

-17.17

U 3 : e AR AT T 3 % SR HA:
#Rvg Type: RMS Frequency #Avg Type: RMS Frequency
BB AT T [0 D008 G,!:S_wm +| Trig: Free Run Av:?nv‘l:.‘lﬂnﬂnﬂ onkar Freq 2440000000 G;!:ﬁ_m. T Trig:Free Run Av‘;l‘Hv‘\‘:"lnﬂMﬂn
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Log Log
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StartFreq| StartFreq|
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CF Step CF Step
200,000 kHz 200,000 kHz
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Freq Offset| Freq Offset
0Hz 0Hz
Center 2.402000 GHz Span 2.000 MHz| Center 2.440000 GHz ‘Span 2.000 MHz|
H#Res BW 3.0 kHz #VBW 0.1 kHz Sweep 67.80 ms (1001 pts) #Res BW 3.0 kHz #VBW 9.1 kHz Sweep 67.80 ms (1001 pts)
usc STars wsc sTamus
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. PHO: Wide —»— Trigs Free Run AvglHold: 1001100
[FGaimcLiw  BAmen: 40 4B
5 . Auto Tune|
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CF Step|
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Freq Offset|
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[#Res BW 3.0 KHz #VBW 9.1 KHz Sweep 67.80 ms (1001 pts)
wsa Stans
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REPORT NO: 12646381-E2V3 DATE: 5/1/2019
FCC ID: BCG-A2178 IC: 579C-A2178

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: 12646381-E2V3

FCC ID: BCG-A2178

DATE: 5/1/2019
IC: 579C-A2178

BLE
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REPORT NO: 12646381-E2V3

FCC ID: BCG-A2178

DATE: 5/1/2019
IC: 579C-A2178

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and 8§15.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/im)at3m (dBuV/m) at3m
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.

Page 29 of 49

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: 12646381-E2V3 DATE: 5/1/2019
FCC ID: BCG-A2178 IC: 579C-A2178

9.2. TRANSMITTER ABOVE 1 GHz

LE

BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT

12‘:UL Fremont,5m Chamber A 15 Feb 2819 21:17:49
Restricted Bondedge
s Project Number:
Config:EUT Only
Mode :BLE 24B82MHz
Tested by:50822
185
95 | \‘
/ l\
.
. 8
N Peak Limit (dBuU/m) /f h
= 75
> /r |
@
K; n
65 |
55 Average Limit (dBuUl/m) /l \\
bt AT A AR SN O b N 15 VRO HURUR 0 PRI SRR A .1.4LWJ \ T DY T TR ey
L i W # ¥ dindaneipaty s WA !
e ! f )Af ‘
4 3 A N,
ity IWH.MM‘MW‘vWﬁW.WL‘h' Myl ot e ool y At N ATV L Al W i
35
2.31 12MH=z/ 2.43
Frequency (GHz)
Range (GHz) RELL/ VB Ref/Attn Det/Avg Tupe Sueep Pts #Sups/Mode FPosition Ronge (612) RE/UBH Ref/Atin Det/Avg Type Sueep Pte #5upe/Mode Fosition
1:2,31°2,43 1MC-3dB)/3M 107/18 PEAK/Pur Aug(RMS)  Insec(huta) 8901  MAXH 235 degs i 2:2.31°2,43 1M(-3dB)/3M 187/18 AUER/Pur Avg(RHS)  fnsec(futo) 9081  100TAUS 235 degs H
Low CH BE - H.TST 38915 12 Sep 2016 Rev 9.5 26 Apr 2016
Marker Frequency Meter Det AF T345 (dB/m) Amp/Cbl/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d(dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.39 39.88 Pk 32 -23 48.88 - - 74 -25.12 235 211 H
2 *2.359 42.61 Pk 31.8 -23 51.41 - - 74 -22.59 235 211 H
3 *2.39 30.51 RMS 32 -23 39.51 54 -14.49 - 235 211 H
4 *2.382 31.71 RMS 32 -23 40.71 54 -13.29 - - 235 211 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12646381-E2V3 DATE: 5/1/2019
FCC ID: BCG-A2178 IC: 579C-A2178

VERTICAL RESULT

1ZI:UL Fremont,5m Chamber A 15 Feb 2818 21:26:82
Restricted Bondedge
- Pro ject Number:
1 ContigiEUT Only
Mode :BLE 24B2MHz
Tested by:58822
185
95 i
|
|
\
85 I
2 L
< Peak Limit (dBuU/m) } |
s /5 -
@ | |
S | |
65 |
,"/ |
55l.Average binit CdBuld/m) A
',%’, AOL;' At U R TINPRNRN FER TAPRVAVA AT O[O0 T RWY W) RTS8 F RO TN R N NWOY T TIPS it ,Mﬂ \“wwwwwwmu,m«umw
i b y . b d
45 ;
a 3
o
31:
2.31 12MHz/ 2.43
Frequency (GHz)
Range (GHz) RBlL/UB Ref/Attn Det/Avg Tupe Sueep Pte #Sups/Mode Fosition Ronge (6z) RBI/UBH Ref/Atin  Det/Avg Type Sueep Fte #5upe/Mode Fosition
g 13 ¥ dE 1 PERK Fvg(RMS) nse a) go01 MAXH 83 deg:

Low CH BE - U.TST 30915 12 Sep 20816 Rev 9.5 26 Apr 2016
Marker Frequency Meter Det AF 7345 (dB/m) Amp/Cbi/Fitr/Pa | Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d(dB) Reading (dBuV/m) (d8) (dBuV/m) (dB) (Degs) (em)

(dBuv) (dBuv/m)
1 *2.39 39.92 Pk 32 -23 48.92 - - 74 -25.08 283 383 A
2 *2.315 42.78 Pk 31.8 -23 51.58 - - 74 -22.42 283 383 v
3 *2.39 30.08 RMS 32 -23 39.08 54 -14.92 - - 283 383 v
4 *2.377 315 RMS 32 -22.9 40.6 54 -13.4 - - 283 383 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12646381-E2V3 DATE: 5/1/2019
FCC ID: BCG-A2178 IC: 579C-A2178

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

UL Fremont,5m Chamber A 15 Feb 2819 21:36: 11

Restricted Bondedge

- Project Number:
1 ContigiEUT Only
Mode :BLE 2488MFz
Tested by:50822

o5 \

. i

e Peak Limit C(dBul/m
5 s }
3 7 \\
@
<
65 ]
Average Limit (dBul/m)
55
AR A VNN A ik u‘.‘muuﬂ” \: A bk Ak Lk e e el st bttt sl acaihid b
) i W i v y W WY et WA ¥
45 \‘eﬂ
f,/u"\‘ § )
AR oot A s e A A N s b S ol
35
2.43 13. 3MHz/ 2.563
Frequency (GHz)
Range (GHz) RELL/ VB Ref/Attn Det/Avg Tupe Sueep Pts #Sups/Mode Position Ronge (6z) RELI/UBH Ref/Atin  Det/Avg Type Sueep Pte #5upe/Mode Fosition
1:2,43-2,563 1MC-3dB)/3M 187/18 PEAK/Pur ngmmm Insec(Auta) 8901 MAXH 151 degs i 2:2,43-2,563 1M(-3dB)/3M 187/18 AUER/Pur Avg(RMS)  fnsec(futo) 8081  10WTAUS 151 degs H
High CH BE - H.TST 38915 12 Sep 2816 Rev 9.5 26 Apr 2016
Marker Frequency Meter Det AF T345 (dB/m) Amp/Cbl/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d(dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuVv) (dBuV/m)
1 *2.484 42.32 Pk 32.4 -22.7 52.02 74 -21.98 151 282 H
2 *2.485 42.73 Pk 32.4 -22.7 52.43 - - 74 -21.57 151 282 H
3 *2.484 32.69 RMS 32.4 -22.7 42.39 54 -11.61 151 282 H
4 *2.484 33.31 RMS 32.4 -22.7 43.01 54 -10.99 151 282 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12646381-E2V3
FCC ID: BCG-A2178

DATE: 5/1/2019
IC: 579C-A2178

VERTICAL RESULT

12:UL Fremont,5m Chamber A 15 Feb 2818 21:45:85
Restricted Bondedge
s Pro ject Number:
Contig:EUT Only
Mode :BLE 2480MHz
Tested by:50822
185 5
|
|
o \
|
|
\
85 [
— |
S 1 Peck t (dBuU/m)
3 75 eak Limit (dBuU/m
5
@
S
6|:
Average Limit CdBuUYm)
5|: i J
W
It s A bl s b i Ty '%wmw,r“‘, [ RTINSO WAL HF O nm i S ol ol ww@‘ulw‘“ AL
45 %
3|:
2.43 13.3MHz/ 2.563
Frequency (GHzJ
Range (6Hz) RBU/UBU  Ref/Attn Det/Avg Tpe Susep Pts  Sups/Mode  Position Renge (6D REU/UBH  Ref/Atin Det/fvg Tupe Susep Pte #Sups/fiode Fosition
2.43-2.563 M(-3dB)/3M B7/18  PERK/Pur AvgRIS)  Incec(huta) 8861  MAXH % deg
High CH BE - U.TST 38315 12 Sep 2816 Rev 9.5 26 fpr 2016
Marker Frequency Meter Det 'AF 7345 (dB/m) Amp/Cbi/Fitr/Pa Corrected ‘Average Limit Margin Peak Limit PK Margin ‘Azimuth Height Polarity
(GHz) Reading d(dB) Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
1 *2.484 42.47 Pk 32.4 -22.7 52.17 74 -21.83 196 394 v
2 *2.484 44.03 Pk 32.4 -22.7 53.73 - - 74 -20.27 196 394 v
3 *2.484 32.24 RMS 32.4 -22.7 41.94 54 -12.06 196 394 v
4 *2.484 33.52 RMS 32.4 -22.7 43.22 54 -10.78 196 394 v

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

RMS - RMS detection
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REPORT NO: 12646381-E2V3 DATE: 5/1/2019
FCC ID: BCG-A2178 IC: 579C-A2178

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

! 1:UL Fremont — Chomber G 27 Feb 2819 22:36:29
Rodioted Emissions 3-Meters
185 F’r‘n\j?:t Number: 12646381
Config:EUT Only
Mode:BLE 24B2MHz
Tested by:39316
95
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Rangs (6z) REU/UEU Ref/Atin  Del/Avg Tupe Saeep Pts ¥upo/fiods Position Fonge (6 REU/VEH Ref/Rttn  Det/Avg Type Susep Pts  Foups/Mods  Position
13 HG-34B)/3Bk  107/18 PERK/Pur Pvg(RHS) Sinsec(Auto) GEBD  MAXH B-36ddegs H | 3:3-18 HC-348)/38 81/ PEAK/Pur Avg(RHS)  3nsec(huto) 18k HAXH 8-368degs H
FCC Port{SC 2.46Hz RSE.TST 38915 29 Dec 2815 Rev 9.5 B1 Dec 2816
| '\SUL Fremont — Chaomber G 27 Feb 2819 22:36:29
Rodioted Emissions 3-Meters
185 PFDJ?:t Number: 12646381
ConfigiEUT Only
Mode :BELE 2402MHz
Tested by:39316
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Bl:
Peok Limit (dBuU/m)
75
‘e
3 5
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o
— Avg Limit (dBulU/m)
55 =
2
45 P o T T |
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5 Q
e
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25
1 18 18
Frequency (GHz)
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VERTICAL

Page 34 of 49

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: 12646381-E2V3 DATE: 5/1/2019
FCC ID: BCG-A2178 IC: 579C-A2178

RADIATED EMISSIONS

Marker Frequency Meter Det AF T120 (dB/m) Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Reading (dBuVv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.701 42.94 PK2 32.6 -22.1 53.44 - - 74 -20.56 310 215 H
*2.701 313 MAv1 32.6 -22.1 41.8 54 -12.2 - 310 215 H
2 *2.803 43.37 PK2 32.8 -22.1 54.07 - - 74 -19.93 83 399 \
*2.801 31.39 MAv1 32.8 -22.1 42.09 54 -11.91 - 83 399 \
3 *3.622 41.07 PK2 35.7 -30.1 46.67 - - 74 -27.33 136 278 H
*3.621 30.24 MAv1 35.7 -30.2 35.74 54 -18.26 - 136 278 H
4 *4.805 42.74 PK2 343 -29.8 47.24 - 74 -26.76 112 119 H
*4.804 32.56 MAv1 343 -29.8 37.06 54 -16.94 - - 112 119 H
5 *4.062 41.06 PK2 337 -29.6 45.16 - 74 -28.84 229 222 \
*4.062 29.16 MAv1 337 -29.6 33.26 54 -20.74 - - 229 222 \
6 *7.529 38.62 PK2 36.1 -26.8 47.92 - - 74 -26.08 117 164 \
*7.529 27.88 MAv1 36.1 -26.8 37.18 54 -16.82 - - 117 164 \

* - 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: 12646381-E2V3 DATE: 5/1/2019
FCC ID: BCG-A2178 IC: 579C-A2178

MID CHANNEL RESULTS

! 1:UL Fremont — Chomber G 27 Feb 2819 23:19:44
Rodioted Emissions 3-Meters
185 F’r‘n\j?:t Number: 12646381
Config:EUT Only
Mode :BLE 244@MHz
Tested by:39316
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Frequency (GHz)
Rangs (6z) REU/UEU Ref/Atin  Del/Avg Tupe Saeep Pts ¥upo/fiods Position Fonge (6 REU/VEH Ref/Rttn  Det/Avg Type Susep Pts  Foups/Mods  Position
1:1-3 HC-34B)/3Bk  107/18 PERK/Pur Pvg(FHS) Sinsec(Auto) GEBD  HAXH B-36ddegs H | 3:3-18 HC-348)/38 81/ PEAK/Pur Avg(RHS)  3nsec(huto) 18k HAKXH 8-368degs H
FCC Port{SC 2.46Hz RSE.TST 38915 29 Dec 2815 Rev 9.5 B1 Dec 2816
| ]:UL Fremont — Chaomber G 27 Feb 2819 23:19:44
Rodioted Emissions 3-Meters
185 PFDJ?:t Number: 12646381
ConfigiEUT Only
Mode :BELE 2448MHz
Tested by:39316
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Range (62) REU/UB0 Ref/Atin  Del/Avg Tope Saeep Fts fupoifiode FPosition Fange (6D ] Ref/Attn  Det/Avg Type Sucep Pts  Foups/liods FPosition
FCC Part1SC 2.46Hz RSE.TST 38915 29 Dec 2815 Rev 9.5 B1 Dec 2816

VERTICAL

Page 36 of 49

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: 12646381-E2V3 DATE: 5/1/2019
FCC ID: BCG-A2178 IC: 579C-A2178

RADIATED EMISSIONS

Marker Frequency Meter Det AF T120 (dB/m) Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Reading (dBuVv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.781 42.38 PK2 32.8 -22.1 53.08 - 74 -20.92 82 118 H
*2.782 30.45 MAv1 32.8 -22.1 41.15 54 -12.85 - 82 118 H
2 *2.861 42.77 PK2 327 -22 53.47 - - 74 -20.53 32 105 \
*2.861 304 MAv1 327 -22 41.1 54 -12.9 - 32 105 \
3 *3.624 41.83 PK2 35.6 -30.1 47.33 - - 74 -26.67 74 156 H
*3.624 29.75 MAv1 355 -30.1 35.15 54 -18.85 - 74 156 H
4 *8.304 38.74 PK2 36.1 -27 47.84 - - 74 -26.16 341 185 H
*8.301 27.3 MAv1 36.1 -27.1 36.3 54 -17.7 - - 341 185 H
5 *7.53 39.03 PK2 36.1 -26.8 48.33 - 74 -25.67 210 202 \
*7.529 27.27 MAv1 36.1 -26.8 36.57 54 -17.43 - - 210 202 \
6 *9.126 38.04 PK2 36.5 -25.4 49.14 - - 74 -24.86 95 245 \
*9.126 26.94 MAv1 36.5 -25.4 38.04 54 -15.96 - - 95 245 \

* - 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: 12646381-E2V3

FCC ID:

BCG-A2178

DATE: 5/1/2019
IC: 579C-A2178

HIGH CHANNEL RESULTS

UL Fremont - Chamber G

28 Feb 2819 00:06:14

115
Rodioted Emissions 3-Meters
185 F’r‘n\j?:t Number: 12646381
Config:EUT Only
Mode:BLE 2488MHz
Tested by:39316
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8|:
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Frequency (GHz)
Rangs (6z) REU/UEU Ref/Atin  Del/Avg Tupe Saeep Pts ¥upo/fiods Position Fonge (6 REU/VEH Ref/Rttn  Det/Avg Type Susep Pts  Foups/Mods  Position
13 HC-34B)/3Bk  107/18 PERK/Pur Pvg(FHS) Sinsec(Auto) GEBD  HAXH B-36ddegs H | 3:3-18 HC-348)/38 81/ PEAK/Pur Avg(RHS)  3nsec(huto) 18k HAKXH 8-368degs H
FCC Port{SC 2.46Hz RSE.TST 38915 29 Dec 2815 Rev 9.5 B1 Dec 2816
| '\SUL Fremont — Chaomber G 28 Feb 2819 08:06:14
Rodioted Emissions 3-Meters
185 PFDJ?:t Number: 12646381
ConfigiEUT Only
Mode :BELE 2488MHz
Tested by:39316
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Range (62) REU/UB0 Ref/Atin  Del/Avg Tope Saeep Fts fupoifiode FPosition Fange (6D ] Ref/Attn  Det/Avg Type Sucep Pts  Foups/liods FPosition
FCC Part1SC 2.46Hz RSE.TST 38915 29 Dec 2815 Rev 9.5 B1 Dec 2816

VERTICAL
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REPORT NO: 12646381-E2V3 DATE: 5/1/2019
FCC ID: BCG-A2178 IC: 579C-A2178

RADIATED EMISSIONS

Marker Frequency Meter Det AF T120 (dB/m) Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Reading (dBuVv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *1.339 43.94 PK2 299 -23.7 50.14 - 74 -23.86 300 278 H
*1.339 31.83 MAv1 299 -23.7 38.03 54 -15.97 - - 300 278 H
2 *2.81 42.88 PK2 32.8 -22.1 53.58 - - 74 -20.42 93 109 H
*2.809 31.18 MAv1 32.8 -22.1 41.88 54 -12.12 - - 93 109 H
3 *2.773 42.84 PK2 327 -22.1 53.44 - - 74 -20.56 134 172 \
*2.776 316 MAv1 327 -22.1 42.2 54 -11.8 - 134 172 \
4 *3.619 41.16 PK2 35.7 -30.2 46.66 - 74 -27.34 143 212 H
*3.619 29.97 MAv1 35.7 -30.2 35.47 54 -18.53 - - 143 212 H
5 *4.827 39.63 PK2 343 -29.7 44.23 - 74 -29.77 163 271 \
*4.826 28.77 MAv1 343 -29.7 33.37 54 -20.63 - - 163 271 \
6 *7.551 39.17 PK2 36.1 -26.7 48.57 - - 74 -25.43 312 138 \
*7.549 27.75 MAv1 36.1 -26.7 37.15 54 -16.85 - - 312 138 \

* - 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: 12646381-E2V3
FCC ID: BCG-A2178

DATE: 5/1/2019
IC: 579C-A2178

9.3.

Worst Case Below 1 GHz

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

9:UL Fremont - Chamber G

1

18:59:47

Project Number: 12646381

Rodioted Emissions - 3 Meters

85 Config:EUT + charger
Mode :BLE Worst Case
Tested by 12500
7C
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3 UPKTCimittagau7ml |
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36 1648
Frequency (MHzD
Ranga (i) RE/UB Ref/Attn  Dat/fvg Type Gunep Pio ¥oupo/Mode Position Range (i) Rof/fitn  Det/Avg Type Sueep Pto  Fowpa/Mode Pasition
1:30-208 128k(-6cB) /1M 97/18 PEAK/LogPur-Video  fmeec(futo) 4808 MAXH 8-368degs H 3:200-1000 120k(-6dB)/IN  97/18 PEAK/LogPur-Video  3nsec(Auto) 8008 8-3608degs H

FCC Part!5C 38-1888MHz.TST 38915 15 Jul 2814

Rev 9.5 @i Dec 2816

HORIZONTAL

QKUL Fremont - Chamber G 1 Mar 2819 18:59:47
Rodioted Emissions - 3 Meters
= Project Number: 12646381
8 Config:EUT + charger
Mode :BLE Worst Case
Tested by: 12500
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Frequency (MHz)
Rongs (iz) REU/UE0 Ref/Atin  Det/Avg Tupe Sueep Pts  ¥upo/fiode Position Fonge (1) REW/VEH Ref/Rttn  Det/Avg Type Sueep Pte  Foups/Mods  Pasition
2:36-208 2BR(-68)/1M 97 PEK/LogPar—Vide  fmsec(Puto) 4820 HARH B-360degs U | 4:206-1808 Bk(-6d8)/I ST/1B  PEAK/LogPur-Uideo 3nsec(h 8 1EH -36Bdegs

FCC Part15C 38-1888MHz . TST 38915 15 Jul 2814

Rev 9.5 @i Dec 2616

VERTICAL
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REPORT NO: 12646381-E2V3
FCC ID: BCG-A2178

DATE: 5/1/2019
IC: 579C-A2178

Below 1GHz Data

Marker Frequency Meter Det AF T185 Amp Cbl (dB) Correcte QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) d (dBuV/m) (dB) (Degs) (cm)
(dBuVv) Reading
(dBuV/m)
3 33.7437 23.33 Qp 24.4 -31.2 16.53 40 -23.47 337 107 H
1 100.9858 31.91 Qp 16.2 -30.4 17.71 43.52 -25.81 68 174 H
4 *171.5296 33.99 Qp 17.4 -29.8 21.59 43.52 -21.93 161 180 H
2 94.3269 36.14 Qp 14.5 -30.5 20.14 43.52 -23.38 76 116 \Y
5 443.9615 22.36 Qp 22.6 -28.1 16.86 46.02 -29.16 110 295 \Y
6 650.4852 22.13 Qp 25.7 -27.4 20.43 46.02 -25.59 229 145 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Qp - Quasi-Peak detector
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REPORT NO: 12646381-E2V3

FCC ID: BCG-A2178

DATE: 5/1/2019
IC: 579C-A2178

9.4.

Worst Case 18-26 GHz

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

‘QEUL EMC 28 Feh 2819 14:44:23

RF Emissians
= Order Number: 12646381

9 Canfiguration:EUT only
Mode :BLE Worst Caose
Tested by / SN:12508
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75 Peak Limit CdBul/m)

65

55 Avg Limit CBUU/md
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Frequency (GHz)
Ronge (z) RELI/EH Ref/Aiin  Det/fvg Tupe Sueep Pis  Fupsfiode  Labal Renge (Gft2) RE/ VBl Ref/Atin  Dei/fug Type Sueep Pta #oups/ode Lobel
11826 3B/ 87/ PEAK/Lacfur—Video  |4nsec(huto) OBB1  HARH Horizantal
18-266Hz Test TST 38915 6 Jan 2015 Rev 9.5 19 Dot 2016
‘Q:UL EMC 28 Feb 2819 14:44:23
RF Emissions
= Order Mumber 12646351
El Configuration:EUT only
Mode :BLE Worst Cose
Tested by / SN:12508
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Range (6Hz) REWAEN Ref/Alin  Det/fvg Tupe Surep Pis #oupoiode  Label Renge (Gitz) REM/ VB Ref/Atin  Dai/Avg Tupe Suecp Pta #oupo/ode Lobel
16-266Hz Test TST 38915 6 Jon 2815 Rev 9.5 19 Det 2016

VERTICAL
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REPORT NO: 12646381-E2V3 DATE: 5/1/2019
FCC ID: BCG-A2178 IC: 579C-A2178

18 - 26GHz DATA

Marker Frequenc Meter Det T447 AF Amp/Cbl (dB) Dist Corr Corrected Avg Limit Margin Peak Limit PK
y Reading (dB/m) (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin

(GHz) (dBuV) (dBuVolts (dB)

)

1 18.77 37.86 Pk 324 -25 -9.5 35.76 54 -18.24 74 -38.24
2 21.535 37.32 Pk 33.1 -25.2 -9.5 35.72 54 -18.28 74 -38.28
3 24.624 38.84 Pk 344 -24.3 -9.5 39.44 54 -14.56 74 -34.56
4 19.74 37.28 Pk 32.7 -24.9 -9.5 35.58 54 -18.42 74 -38.42
5 22.921 36.82 Pk 33.6 -25.1 -9.5 35.82 54 -18.18 74 -38.18
6 25.435 37.04 Pk 34.5 -24.3 -9.5 37.74 54 -16.26 74 -36.26

Pk - Peak detector
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REPORT NO: 12646381-E2V3 DATE: 5/1/2019
FCC ID: BCG-A2178 IC: 579C-A2178

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Conducted limit (dBuV)
Frequency of emission (MHz) Quasi-peak Average
|0.15-0.5 66 to 56% 56 to 46%
fos-s 56 46
5-30 60 50

*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: 12646381-E2V3 DATE: 5/1/2019
FCC ID: BCG-A2178 IC: 579C-A2178

10.1.1. AC Power Line Host

LINE 1 RESULTS

12@LIL Fremont, CA CE Room 22 Feb 2818 13:32:58
Conducted RFI Uoltage
Project No:12646381
186 Mndé:BtE Worst Case
EUT Config:EUT w/ Laptep
Test Uolt/Freq: 128U / 6BHz
92 Test By:44366
78
? 64 A
e ] T { CFR 47 Fark {5 Class B Avg
] 50 ;
(=T AT A o
g A NNAANA LA R ap - e TN
PNV —— P
- e\ gl i A N (e a—
VAV | j \ N Q/
. \
-6
5 1 308
Frequency (MHz)
Range (MHz) RBU/UBW Ref/fttn  Det/fivg Mode Sueep Pis  #Swps/Mode  Lobel Renge (MHz) RBUW/UBY Ref/fttn  Det/Avg Made Sweep Pts  #5Sups/Mode  Label
1:.15-38 Ok (-6dB) /- 82/18 Op/Ca 18/2.25kHz 13,3k 1/URIT Line-LI
pe. TST 36915 24 Feb 2616 Rev 9.5 26 May 2615
Range 1: Line-L1.15 - 30MHz
Marker Frequency Meter Det LISN L1 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading C1&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuv) dBuVv Class B QP Class B Avg (dB)
1 .16575 3241 Qp 1 0 10.1 42.61 65.17 -22.56 - -
2 .17025 20.79 Ca 0 0 10.1 30.89 - - 54.95 -24.06
3 .21075 32.48 Qp 0 0 10.1 42.58 63.18 -20.6 - -
4 222 14.83 Ca 0 0 10.1 24.93 - - 52.74 -27.81
5 .33 26.67 Qp 0 0 10.1 36.77 59.45 -22.68 - -
6 .33 11.37 Ca 0 0 10.1 21.47 - - 49.45 -27.98
7 40425 24.55 Qp 0 0 10.1 34.65 57.77 -23.12 - -
8 40425 19.45 Ca 0 0 10.1 29.55 - - 47.77 -18.22
9 .519 23.77 Qp 0 0 10.1 33.87 56 -22.13 - -
10 51675 18.45 Ca 0 0 10.1 28.55 - - 46 -17.45
11 8.52675 13.46 Qp 0 2 10.2 23.86 60 -36.14 - -
12 8.52675 9.3 Ca 0 .2 10.2 19.7 - - 50 -30.3

Qp - Quasi-Peak detector

Ca - CISPR average detection
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REPORT NO: 12646381-E2V3 DATE: 5/1/2019
FCC ID: BCG-A2178 IC: 579C-A2178

LINE 2 RESULTS

WZ@UL Fremont, CA CE Room 22 Feb 2818 13:32:58
Conducted RFI Uoltaoge
Project No:12646381
186 Mode :BLE Uorst Case
EUT Config:EUT w/ Laptop
Test Uolt/Freq: 128U / 6BHz
g7 Test By:44366
78
N 64 —
H e i . CFR 47 Fart |5 Closs B Avg
) 50 :
> 13
J o
5 14D |
36
o eS8 e 2 P N
o M
15281 55 ~ \ A ~.
22 - 224
8
-6
15 1 19 30
Frequency (MHz)
Range (MHz) RBU/UBW Ref/fttn  Det/fvg Mode Sueep Pis  #Swps/Mode  Lobel Renge (MHz) RBW/UBY Ref/Attn  Det/Avg Made Sweep Pts  #Sups/Mode Labe
2. 15-3 Ok C-6cB)/- 22/ 18 0p/C 1s/2.85kHz  13.3k 1/URIT ne-L2
b.TST 38315 24 Feb 2016 Rev 9.5 26 May 2815

Range 2: Line-L2 .15 - 30MHz

Marker Frequency Meter Det LISN L2 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading C2&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuv) dBuVv Class B QP Class B Avg (dB)
13 .16575 32.98 Qp 1 0 10.1 43.18 65.17 -21.99 - -
14 .17025 23.8 Ca 0 0 10.1 33.9 - - 54.95 -21.05
15 .2085 28.09 Qp 0 0 10.1 38.19 63.26 -25.07 - -
16 22425 20.1 Ca 0 0 10.1 30.2 - - 52.66 -22.46
17 .33 24.16 Qp 0 0 10.1 34.26 59.45 -25.19 - -
18 .3435 12.83 Ca 0 0 10.1 22.93 - - 49.12 -26.19
19 402 19.27 Qp 0 0 10.1 29.37 57.81 -28.44 - -
20 402 13.12 Ca 0 0 10.1 23.22 - - 47.81 -24.59
21 51675 18.12 Qp 0 0 10.1 28.22 56 -27.78 - -
22 .519 11.24 Ca 0 0 10.1 21.34 - - 46 -24.66
23 8.52 15.66 Qp 0 2 10.2 26.06 60 -33.94 - -
24 8.52 11.13 Ca 0 2 10.2 21.53 - - 50 -28.47

Qp - Quasi-Peak detector

Ca - CISPR average detection
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REPORT NO: 12646381-E2V3
FCC ID: BCG-A2178

DATE: 5/1/2019
IC: 579C-A2178

10.1.2. AC Power Line Norm
12@LIL Fremont, CA CE Room 22 Feb 2818 14:28:49
Conducted RFI Uoltage
Project No:12646381
186 Moda (BLE Lioret Cose
EUT Config:EUT w/ Charger
Test Uolt/Freq: 120V / 88Hz
g2 Test By:44366
78
5 64 {
1 P—
v e . CFR 47 Forlt 15 Class B Avg
3 58 ;
2 1
2 Ll 3 1
ANy
ool 8 )4 AN Mt S A Paaa W e Fau N PN
YA \‘\U A ALV \ fm”/”\,w\/w Faa /’\ '/ ‘“x\ AVAVAY A\.VMQ\
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Frequency (MHz)
Rnnge MHz) RBU/ VB Ref/Attn  Det/Avg Mode Sueey Pts  #Sups/Mode Lobel Range (MHz) RBU/UBW Ref/Attn  Det/Avg Mode Sueep Pts  #Sups/Mode Label
1:.15-38 Gk(-6dB)/~ 82/10 Op/Ca As/2.25kHz  13.3k 1/URIT Line-L1
FCC15 CE Class B 158kHz-3BMHz Stepping.TST 38915 24 Feb 2016 Rev 9.5 26 May 2015
Range 1: Line-L1.15 - 30MHz
Marker Frequency Meter Det LISN L1 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading C1&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuv) dBuVv Class B QP Class B Avg (dB)
1 .16125 321 Qp 1 0 10.1 42.3 65.4 -23.1 - -
2 .16125 14.93 Ca 1 0 10.1 25.13 - - 55.4 -30.27
3 24225 25.66 Qp 0 0 10.1 35.76 62.02 -26.26 - -
4 24225 12.05 Ca 0 0 10.1 22.15 - - 52.02 -29.87
5 32775 19.3 Qp 0 0 10.1 29.4 59.51 -30.11 - -
6 .3255 10.01 Ca 0 0 10.1 20.11 - - 49.57 -29.46
7 492 19.93 Qp 0 0 10.1 30.03 56.13 -26.1 - -
8 492 9.87 Ca 0 0 10.1 19.97 - - 46.13 -26.16
9 .58875 19.97 Qp 0 0 10.1 30.07 56 -25.93 - -
10 .58875 12.46 Ca 0 0 10.1 22.56 - - 46 -23.44
11 .81825 253 Qp 0 0 10.1 35.4 56 -20.6 - -
12 .8205 20.06 Ca 0 0 10.1 30.16 - - 46 -15.84

Qp - Quasi-Peak detector

Ca - CISPR average detection
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LINE 2 RESULTS

12@LIL Fremont, CA CE Room 22 Feb 2818 14:28:49
Conducted RFI Uoltage
Project No:12646381
186 Moda (BLE Lioret Cose
EUT Config:EUT w/ Charger
Test Uolt/Freq: 120V / 88Hz
g2 Test By:44366
78
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Frequency (MHz)
Range (MHz) RBU/UBY Ref/Attn  Det/Avg Mode Sweep Pts  #Sups/Mode Lobel Range (MHz) RBL{/UBH Rsﬁ/ﬁtln Det/fvg Hode Swssp‘ Pts iSups/}"‘nde :_nbel
FCC15 CE Class B 158kHz-3BMHz Stepping.TST 38915 24 Feb 2016 Rev 9.5 26 May 2015
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det LISN L2 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading C2&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuv) dBuVv Class B QP Class B Avg (dB)
13 .16125 31.44 Qp 1 0 10.1 41.64 65.4 -23.76 - -
14 .16125 13.19 Ca 1 0 10.1 23.39 - - 55.4 -32.01
15 24225 26.7 Qp 0 0 10.1 36.8 62.02 -25.22 - -
16 24225 10.22 Ca 0 0 10.1 20.32 - - 52.02 -31.7
17 32325 22.08 Qp 0 0 10.1 32.18 59.62 -27.44 - -
18 .3255 7.53 Ca 0 0 10.1 17.63 - - 49.57 -31.94
19 492 14.51 Qp 0 0 10.1 24.61 56.13 -31.52 - -
20 492 5.93 Ca 0 0 10.1 16.03 - - 46.13 -30.1
21 .573 20.43 Qp 0 0 10.1 30.53 56 -25.47 - -
22 .573 10.81 Ca 0 0 10.1 20.91 - - 46 -25.09
23 .80475 25.14 Qp 0 0 10.1 35.24 56 -20.76 - -
24 .80475 16.07 Ca 0 0 10.1 26.17 - - 46 -19.83

Qp - Quasi-Peak detector

Ca - CISPR average detection
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11. SETUP PHOTOS

Please refer to 12646381-EP1V1 for setup photos

END OF TEST REPORT
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