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REPORT NO: 12791034-E1V2 DATE: 9/8/2020
FCC ID: BCGA2187 IC: 579C-A2187

1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: Tracking Tag
MODEL: A2187
SERIAL NUMBER: FDFZ83MUP119
DATE TESTED: 08/05/2019-08/25/2020
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 Complies

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

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

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

Approved & Released For

UL Verification Services Inc. By: Prepared By:
&t“::'_" f‘z“"‘?" -]’\I’Lg{j -¢<.] (/F
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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REPORT NO: 12791034-E1V2 DATE: 9/8/2020
FCC ID: BCGA2187 IC: 579C-A2187

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.
O Chamber A (IC:2324B-1) X Chamber D (IC: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) O Chamber F (1C:22541-3) O Chamber K (IC: 2324A-1)
O Chamber G (I1C: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.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0
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REPORT NO: 12791034-E1V2 DATE: 9/8/2020
FCC ID: BCGA2187 IC: 579C-A2187

4. CALIBRATION AND UNCERTAINTY

41. 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.

36.5 dBuV + 0 dB +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 3.84 dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.65dB
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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REPORT NO: 12791034-E1V2

FCC ID: BCGA2187

DATE: 9/8/2020
IC: 579C-A2187

5. EQUIPMENT UNDER TEST
5.1. EUT DESCRIPTION

The EUT is a location tracking tag. It has user replaceable battery. It has integrated antenna
which not accessible to user. The device supports Bluetooth LE, NFC and UWB.

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power | Output Power
(MHZz) (dBm) (mW)
2402 - 2480 BLE, 1Mbps 4.50 2.82
2404 - 2478 BLE, 2Mbps 4.47 2.80

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an IFA antenna, with a maximum gain of -3.2 dBi.

5.4. SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was 1A186

5.5. WORST-CASE CONFIGURATION AND MODE

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

Radiated band edge, harmonic, and spurious emissions from 1GHz to 18 GHz 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.
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REPORT NO: 12791034-E1V2

FCC ID: BCGA2187

DATE: 9/8/2020
IC: 579C-A2187

5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List

Description Manufacturer Model Serial Number FCCID

Power Supply, DC HEWLET PACKARD (E3601A KR24104150 DoC
Transmission Board N/A V3.1 N/A N/A

Laptop Apple A1502 HRP003436 QDS-BRCM1080
Laptop AC/DC adapter |Liteon Technology |PA-1450-BA1 B123 NA

/0 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 AC 1 AC Un-shielded |2 N/A

3 Banana Plugs |1 Aligator Clips |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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REPORT NO: 12791034-E1V2 DATE: 9/8/2020
FCC ID: BCGA2187 IC: 579C-A2187

SETUP DIAGRAM FOR CONDUCTED TESTS

Spectrum
Analyzer

AC/DC Adapter

AC Source
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REPORT NO: 12791034-E1V2 DATE: 9/8/2020
FCC ID: BCGA2187 IC: 579C-A2187

SETUP DIAGRAM FOR RADIATED TESTS BELOW 1GHz AND ABOVE 1GHz

Antenna/Amp

Spectrum Analyzer

AC Source
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REPORT NO: 12791034-E1V2 DATE: 9/8/2020
FCC ID: BCGA2187 IC: 579C-A2187

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

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

Output Power: ANSI C63.10 Subclause -11.9.1.3 Method PKPM1 Peak-reading power meter
Output Power: ANSI C63.10 Subclause -11.9.2.3.1 Measurement using gated 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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REPORT NO: 12791034-E1V2

FCC ID: BCGA2187

DATE: 9/8/2020
IC: 579C-A2187

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
Ampliier, 10Kz 0 16z, Sonoma [nstrument 310N T286 07/31/2020  07/31/2019
*Antenna, Broadband Hybrid, .
30MHz to 2000MHz Sunol Sciences Corp. JB1 T185 06/06/2020 = 06/06/2019
*Antenna, Horn 1-18GHz ETS-Lindgren 3117 T712 02/27/2020 = 02/27/2019
*EMI TEST RECEIVER Rohde & Schwarz ESW44 PRE0179377 | 02/15/2020 & 02/15/2019
*Antenna, Horn 1-18GHz ETS-Lindgren 3117 T863 05/30/2020 | 05/30/2019
AFS42-
*Amplifier, 1 to 18GHz, 35dB Amplical 00101800-25-S- T1567 01/26/2020 = 01/26/2019
42
*Antenna Horn, 18 to 26GHz ARA MWH-1826 T447 08/13/2020 = 08/13/2019
*Antenna Horn 18 to 26.5GHz ARA MWH-1826/B T449 08/13/2020 = 08/13/2019
Spectrum Analyzer, PXA, 3Hz | Agilent (Keysight) N9030A T906 01/22/2020  01/22/2019
to 44GHz Technologies
Spectrum Analyzer, PXA, 3Hz | Agilent (Keysight) N9030A T905 01/24/2020  01/24/2019
to 44GHz Technologies
Spectrum Analyzer, PXA, 3Hz | Agilent (Keysight) N9030A T339 01/21/2021  01/21/2020
to 44GHz Technologies
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

*Testing is completed before equipment expiration date.
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REPORT NO: 12791034-E1V2
FCC ID: BCGA2187

DATE: 9/8/2020
IC: 579C-A2187

8. ANTENNA PORT TEST RESULTS

8.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

BLE, 2Mbps 0.206 0.626 0.329 32.91%

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, 1Mbps 0.390 0.624 0.625 62.50% 2.04 2.564
4.83 4.854

DUTY CYCLE PLOTS

Agilent Spectrum Analyzer - APv9.3.1(122018),19470, Chamber H

jod ¢ R 1500 OC ALIGNAUTO
enter Freq 2.480000000 GHz Avg Type: Log-Pur
PNO: Fast

Agilent Spectrum Analyzer - APv9.3.1(122018),19470, Chamber H
502 DC SENE:

Frequency

g R 1500 OC
[Center Freq 2.480000000 GHz ]
PNO: Fast

== Trig:
Atten: 10 dB

ALIGNAUTO_[11;
Avg Type: Log-Pwr

Frequency

1

1
<

s

[

IFGain:Low IFGain:Low
Auto Tune| Auto Tune
10 dBidiv___Ref 0.00 dBm 10 dBidiv___Ref 0.00 dBm
Log Log A
0. >v< Q 4@ - Center Freq CenterFreq|
200 A 2.480000000 GHz| 20 2.480000000 GHz|
0 20
00 00
StartFreq| StartFreq|
o 2480000000 GHz o0 2.480000000 GHz|
700 700
. Stop Freq . Stop Freq
. 2.480000000 GHz| 2.480000000 GHz|
Center 2.480000000 GHz Span 0 Hz CF Step Center 2.480000000 GHz Span 0 Hz CF Step|
Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (1001 pts), 8.000000 MHz| Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (1001 pts)| 8.000000 MHz|
Do T e T e AT - [ Man e e PO T e el Man)
22 t (8 3900 us (8) 0.06 dB. o 82 to(a) 2060 us (8) 0,09 d
2 F t 466.0 us 1731 dBm 2 F t 5960 us 13.60 dBm
3 a4 ta 624.0us (8) 0,08 dB Freq Offset 3 n4 t 6260 us (A) 002 dB FreqOffset
4F t 4660 us 731dBm 0 Hz| 4LF t 5960 us 13,60 dBm 0 Hz|
6 6
7 7
8 8
9 9
0
1
o

Tus|

BLE 1Mbps

BLE 2Mbps
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REPORT NO: 12791034-E1V2 DATE: 9/8/2020
FCC ID: BCGA2187 IC: 579C-A2187

8.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
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REPORT NO: 12791034-E1V2

DATE: 9/8/2020
FCC ID: BCGA2187

IC: 579C-A2187

8.2.1. BLE (1Mbps)

Channel

Frequency
(MHz)

99% Bandwidth

(MHz)

Low

2402

1.047

Middle

2440

1.050

High

2480

1.051

Agilent Spectrum Analyzer - AP2020.8.6,, Agilent Spectrum Analyzer - AP2020.8.6,,
C R lsoa DC ENT] ALIGNAUTO | 12:12:00 AM Aug 26, 2020 v R 1500 DC SENSEINT ALIGUAUTO|12:13:17 AM Aug26, 2020
2.402000000 GHz Freq: 2.402000000 GHz Radio Std: None Frequency Center Freq 2.440000000 GHz | Center Freq: 2.440000000 GHz Radio Std: None Frequency
Trig: Free Run AvglHold: 20120 NFE Trig: ‘Avg|Hold: 20120
HFGainiLow  #Atten: 30 dB Radio Device: BTS HFGainLow  #Atten: 30 dB Radio Device: BTS
Ref Offset 108 dB Ref Offset 108 dB
10 dBidiv Ref 20.00 dBm 10 dBidiv. Ref 20.00 dBm
Log Log
‘ Center Freq o CenterFreq|
oo 2.402000000 GHz| 00 2440000000 GHz
00 [ 100 —
00 200
00 00
100 400
600 600
700 700
Center 2.402 GHz Span 2 MHz. CFStep) Center 2.44 GHz Span 2 MHz| CF Step)
#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms, 200,000 kHz #Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms 200,000 kHz|
Aut m lAut M
Occupied Bandwidth Total Power 3.40 dBm fue i 0 Bandwidth Total Power 3.50 dBm fute o
1.0474 MHz rreqofel 1.0500 MHz Freqoret
Transmit Freq Error 2.798 kHz OBW Power 99.00 % OHz Transmit Freq Error 3.289 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.314 MHz xdB -26.00 dB x dB Bandwidth 1.316 MHz x dB -26.00 dB
s sarus usc status
Agilent Spectrum Analyzer - AP2020.8.6,,
C R 1500 OC T ALIGNAUTO|12:15:02AM Aug 26, 2020
2.480000000 GHz er Freq: 2.480000000 GHz Radio Std: None Frequency
NFE Trig: Free Run ‘Avg|Hold: 20120
#HFGainLow  #Atten:30 dB Radio Device: BTS
Ref Offset 108 dB
10 dBidiv Ref 20.00 dBm
Log
ot CenterFreq|
000 2480000000 GHz|
100
00
400
500
700
Center 2.48 GHz Span 2 MHz. CF st
#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms| 200000 ni
Auto Man|
Occupied Bandwidth Total Power 3.45 dBm
1.0514 MHz F—
Transmit Freq Error 2.841 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.317 MHz x dB -26.00 dB
sa satus
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REPORT NO: 12791034-E1V2
FCC ID: BCGA2187

DATE: 9/8/2020
IC: 579C-A2187

8.2.2. BLE (2Mbps)

Channel

(MHz)

Frequency

99% Bandwidth
(MHz)

Low

2404

2.0704

Middle

2440

2.0743

High

2478

2.0743

Agilent Spectrum Analyzer - AP2020.5.6,,
L RE S0Q _DC ALIGN AUTO 12:36:00AM Aug 26, 2020 F L 50% DC 020 F
enter Freq 2_404000200 GHz ;:;;:;:z:e;:24010000:3;3':;”: om0 Radio Std: None requency Center Freq _475000200 GHz ] ?e_:ferFreq: 2.4780000:0 GHz . Radio Std: None requency
#FGain:Low  #Atten: 30 dB Radio Device: BTS AFGainlow  #Atten:30 dB Radio Device: BTS
Ref Offset 10.8 dB Ref Offset 108 dB
10dBidiv__ Ref 20.00 dBm 10 dBidiv___ Ref 20.00 dBm
Log— T ] Log
oo CenterFreq| 0o CenterFreq|
00 2404000000 GHz| 000 2.478000000 GHz
00 100
20 200
00 00
500 500 ‘
00 i 500 ‘
Center 2.404 GHz Span § MHz. CF st Center 2.478 GHz Span 5 MHz, CF st
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 500000 Hi #Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 500000 kil
M: M:
Occupied Bandwidth Total Power 3.48 dBm pute an o ied Bandwidth Total Power 3.55 dBm jpute o
2.0704 MHz Freqofteet 2.0743 MHz Freqoftse]
Transmit Freq Error 13.195 kHz OBW Power 99.00 % OHz Transmit Freq Error 11.903 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 2.508 MHz xdB -26.00 dB x dB Bandwidth 2.510 MHz xdB -26.00 dB
se starus s starus

Agilent Spectrum Analyzer - AP2020.5.6,,
v SENGEINT] ALIGUAUTO | 12:34:43.4M A 26,2020
Center Freg: 2.440000000 GHz Radio Std: None Frequency
—— Trig:Free Run Avg|Hold: 20/20
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 10.8 dB
10 dBidiv__ Ref 20.00 dBm
Log
100 CenterFreq|
000 2.440000000 GHz|
100
200
00
00
500 |
e0o \
Center 2.44 GHz Span § MHz. CF s
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms, 500000 {j};
Man|
Occupied Bandwidth Total Power 3.55 dBm
2.0743 MHz Freqofteet
Transmit Freq Error 13.616 kHz OBW Power 99.00 % Oz
x dB Bandwidth 2.450 MHz x dB -26.00 dB
vse starus
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REPORT NO: 12791034-E1V2 DATE: 9/8/2020
FCC ID: BCGA2187 IC: 579C-A2187

8.3. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (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: 12791034-E1V2
FCC ID: BCGA2187

DATE: 9/8/2020
IC: 579C-A2187

8.3.1. BLE (1Mbps)

Channel

Frequency
(MHz)

6 dB Bandwidth
(MHz)

Minimum Limit
(MHz)

Low

2402

0.669

0.5

Middle

2440

0.765

0.5

High

2480

0.711

0.5

—
[E=mE=n [ Keysight Spectrum Analyzer - APv10.0.1(072319) 44353, Conducted F2 e
SENSENT] [ ALGNAUTO [02:41:42 PMAug 19,2019 C W 500 AC [ sensean ALIGN AUTO _[02:59:36 PM Aug 19,2015
#Avg Type: RMS A Frequency Center Freq 2.440000000 GHz ] #Avg Type: RMS 5| Frequency
Je o= Trig: FreeRun AvglHold: 20/20 Tvee[m NFE— PNO-Wide == Trig: FreeRun Avg|Hold: 2020 i
IFGainlow ~ #Atten: 40 dB oerlP IFGain:low  #Atten: 40 dB oeTlP
Auto Tune| Auto Tune|
Ref Offset 108 dB Ref Offset 108 dB
10 dB/div Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log v Log -
CenterFreq CenterFreq
w 2.402000000 GHz 2.440000000 GHz|
00 10
StartFreq| StartFreq|
2.400500000 GHz 2.438500000 GHz|
A K
2
oo StopFreq ! StopFreq
2403500000 GHz 2.441500000 GHz|
no 0
CF Step CF Step|
300.000 kHz| 300.000 kHz
lAuto Man| Auto Man
00 a
0o Freq Offset| o Freq Offset|
0Hz| : 0 H|
Scale Type,| Scale Type|
A A
Center 2.402000 GHz Span 3.000 MHz|[-°¢ Lin Center 2.440000 GHz Span 3.000 MHz||-°9 Lin|
#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)|
s starus usc status
—
[ Keysght Sp P10 0.1(072319) 44355, Conducted F2 o )
C AC [ [_senseanT [ ALIGNAUTO [03:08:20 PMAug 19,2019
Center Freq 2.480000000 GHz ) #Avg Type: RMS TRACE[T 355 6 Frequency
NFE— PNO-Wide == Trig: FreeRun Avg|Hold: 20/20 e
IFGain:ow  #Atten: 40 dB oerlP
Auto Tune|
Ref Offset 108 dB
10 dBidiv  Ref 30.00 dBm
Log
CenterFreq|
20 2.480000000 GHz
100
StartFreq|
S 2.478500000 GHz
N
00
StopFreq
2.481500000 GHz
200
o CF Step
300.000 kHez|
|Auto Man|
100
. Freq Offset|
’ 0 He|
Scale Type|
Center 2.480000 GHz Span 3.000 MHz|[-°¢9 Lin
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
sc status
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REPORT NO: 12791034-E1V2 DATE: 9/8/2020
FCC ID: BCGA2187 IC: 579C-A2187

8.3.2. BLE (2Mbps)

Channel Frequency 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)

Low 2404 1.160 0.5
Middle 2440 1.124 0.5
High 2478 1.236 0.5

S— S—
= Keysight Spectrum Analyzer - APV10.0.1(072319),4353, Conducted F2. (=< [ Keysight Spectrum Analyzer - APVI0.0.1(072319) 44353, Conducted F2 (==
L [ w AC SENSEINT] [ ALIGNAUTO  [03:24:51 PMAug 19,2010 Frequency L RF s00_AC T sensean] [ ALIGNAUTO  [03:36:15 PMAug 19,2019 Frequency
#Avg Type: RMS TRACE[ 03456 #Avg Type: RMS TRace]l S5 05 6
== Trig: Free Run AvglHold: 20120 ™ :} o [Center Freq 2"’4°°°ﬂ‘2°° G,,“Ng_m,,, _._‘ Trig: Free Run AvglHold: 20/20 Treel
IFGain:Low #Atten: 40 dB oeTP IFGain:Low #Atten: 40 dB oetlP
. Auto Tune - 5 Auto Tune|
Ref Offset 108 8 AWKrT 1.160 MHZ Ref Offset 108 08 AMKr1 1.124 MHZ
[ggeidn__Ref 30.00 dBm 2.132 dB [0 geiciv__Ref 30.00 dBm -0.070 dBj
Center Freq| CenterFreq
2 2.404000000 GHz| 20 2.440000000 GHz|
0 100
StartFreq| StartFreq
o 2.402000000 GHz| 0 2438000000 GHz|
o ¢ FRErrs oo o & e
§ Uid
A
oo StopFreq o StopFreq
2.406000000 GHz| 2.442000000 GHz|
200 | 00
. CF Step . CF Step|
h 1 400.000 kHz| - 400.000 kHz|
lAuto Man| Auto Man
100 Y.
. Freq Offset| . Freq Offset|
0 Hz| 0 Hz|
a0 600
Scale Type| Scale Type|
Center 2.404000 GHz Span 4.000 MHz||-°9 Liny Center 2.440000 GHz Span 4.000 MHz||-°9 Linj
#Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (1001 pts)
= [ iso ——

e
JE5 Keysight Spectram Anab 01(07219) #4353, Conducted F2 )
L " ac [ sensean] [ ALIGNAUTO [03:44:46 P Aug 19,2019
#Avg Type: RMS RAC: 55| Frequency
NFE — PNo:Wide == Trig: FreeRun AvglHold: 20/20 P!
IFGain:Low  #Atten: 40 dB oerlp
- Auto Tune|
Ref Offset 108 dB AMkr1 1.236 MHZ
10 deidiv  Ref 30.00 dBm -0.351 dB
Log
CenterFreq
20 2.478000000 GHz
100
StartFreq|
2476000000 GHz
000
57 =5
ol it
{
o | Stop Fregq|
2.480000000 GHz
200
o CF Step
B 400.000 kHz|
Auto Man|
400
.. Freq Offset|
: 0 He|
500
Scale Type|
Center 2.478000 GHz Span 4.000 MHz|[-°¢9 Lin|
#Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (1001 pts)|
= satus
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REPORT NO: 12791034-E1V2 DATE: 9/8/2020
FCC ID: BCGA2187 IC: 579C-A2187

8.4. OUTPUT POWER

LIMITS

FCC §15.247 (b) (3)
RSS-247 5.4 (d)
The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

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

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

RESULTS
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REPORT NO: 12791034-E1V2
FCC ID: BCGA2187

DATE: 9/8/2020
IC: 579C-A2187

8.4.1. BLE (1Mbps)

Tested By: 39919

Date: 11/4/2019
Channel Frequency Peak Power Limit Margin

Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 4.45 30 -25.550
Middle 2440 4.50 30 -25.500
High 2480 4.49 30 -25.510
8.4.2. BLE (2Mbps)

Tested By: 39919

Date: 11/4/2019
Channel Frequency Peak Power Limit Margin

Reading
(MHz) (dBm) (dBm) (dB)
Low 2404 4.45 30 -25.550
Middle 2440 4.46 30 -25.540
High 2478 4.47 30 -25.530
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REPORT NO: 12791034-E1V2 DATE: 9/8/2020
FCC ID: BCGA2187 IC: 579C-A2187

8.5. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 10.5 dB (including 10 dB pad and 0.5 dB cable) was
entered as an offset in the power meter to allow for a gated average reading of power.

RESULTS
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REPORT NO: 12791034-E1V2
FCC ID: BCGA2187

DATE: 9/8/2020
IC: 579C-A2187

8.5.1. BLE (1Mbps)

Tested By: 39919
Date: 11/4/2019
Channel Frequency AV power
(MHz) (dBm)
Low 2402 4.29
Middle 2440 4.32
High 2480 4.33
8.5.2. BLE (2Mbps)
Tested By: 39919
Date: 11/4/2019
Channel Frequency AV power
(MHz) (dBm)
Low 2404 4.33
Middle 2440 4.35
High 2478 4.36
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REPORT NO: 12791034-E1V2 DATE: 9/8/2020
FCC ID: BCGA2187 IC: 579C-A2187

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: 12791034-E1V2

FCC ID: BCGA2187

DATE: 9/8/2020
IC: 579C-A2187

8.6.1. BLE (1Mbps)

Channel

Frequency
(MHz)

PSD
(dBm/3kHz)

Limit
(dBm/3kHz)

Margin
(dB)

Low

2402

-11.25

8

-19.25

Middle

2440

-11.32

8

-19.32

High

2480

-11.27

8

-19.27

—
[ Keysight Spectrum Anslyzer - APVI001(072319),4353, Conducted F2 =] [ Keyeight Spectrum Anshyzer - APVI0D(072319),44353, Conducted F2 [E=mjr
L [ r [s02 ac i SENSENT] [ ALIGNAUTO [02:46:06 PMAug 18,2010 F . R [500 AC | [ sensean ALIGN AUTO _[03:00:30 PM Aug 19,2019 "
enter Freq 2.402000000 GHz ] #Avg Type: RMS TUCEL 3058 requency Center Freq 2.440000000 GHz ] #Avg Type: RMS TRACE[ 55 6 fequency
NFE— PNo-Wide == Trig: FreeRun AvglHold: 1001100 el NFE PNo-Wide == Trig: FreeRun AvglHold: 1001100 s
IFGain:ow  #Atten: 36 dB oerlP IFGaim:Low  #Atten: 36 dB oeTlP
Auto Tune Auto Tune|
Ref Offset 108 dB Ref Offset 108 dB
10 dBidiv  Ref 25.00 dBm 10 dB/div  Ref 25.00 dBm
Log - Log v
Center Freq| CenterFreq
50 2402000000 GHz 2.440000000 GHz|
StartFreq| StartFreq|
. 2401000000 GHz . 2.439000000 GHz|
o0 I StopFreq 15 I StopFreq
2.403000000 GHz 2.441000000 GHz|
251
- CF Step)| - CF Step|
200,000 kHz| ! 200,000 kHz
| lAuto Man| Auto Man
5ol I 450
Freq Offset| Freq Offset|
0 Hz| 0 Hz|
850 650
Scale Type Scale Type|
4 . 4 .
Center 2.402000 GHz Span 2.000 MHz||-°¢9 Lin Center 2.440000 GHz Span 2.000 MHz||-°9 Lin|
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 67.80 ms (1001 pts) #Res BW 3.0 kHz #VBW 9.1 kHz Sweep 67.80 ms (1001 pts)
s sTatus usc status
——
[ Keysight Spectrum Anslyzer - APVI00.1(072319),44353, Conducted F2 o |5 )
L w500 Ac [ [ sensenT [ ATGNAUTO [03:09:35PM Aug 19,2019 F
Center Freq 2.480000000 GHz. ] g Type: TRecE[L 0305 requency
NFE — PNo-Wide == Trig: FreeRun AvglHold: 100/100 e
IFGaiLow  #Atten: 36 dB oerlP
Auto Tune
Ref Offset 108 dB
10 dB/div  Ref 25.00 dBm
Log
Center Freq|
150 2.480000000 GHz
StartFreq|
- 2479000000 GHz
i
o0 Stop Freq|
2.481000000 GHz
- CF Step|
200,000 kHz
|Auto Man|
450
Freq Offset
0 H|
850
Scale Type
Center 2.480000 GHz Span 2.000 MHz|[-°¢9 Lin|
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 67.80 ms (1001 pts)
vsc sTatus

HIGH CHANNEL
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REPORT NO: 12791034-E1V2

FCC ID: BCGA2187

DATE: 9/8/2020
IC: 579C-A2187

8.6.2. BLE (2Mbps)

Channel

Frequency
(MHz)

PSD
(dBm/3kHz)

Limit
(dBm/3kHz)

Margin
(dB)

Low

2404

-14.00

8

-22.00

Middle

2440

-13.89

8

-21.89

High

2478

-13.78

8

-21.78

[ Keysight Spectrum Analyzer - APVI001(072319),4353, Conducted F2 =] [ Keyeight Spectrum Analyzer - APVI0D(072319),44353, Conducted F2 [E=mjr=n
L [ r [s02 i T SENSEINT] [ ALGNAUTO [03:31:12PMAug 19,2010 Frequency . R [s00 AC | [ senseant ALIGN AUTO _[03:37:28 PMAug 19,2019 Frequency
#Avg Type: RMS c C #Avg Type: RMS 123356
EUENE) 2'40400,‘,];200 Gp”,é Wide .J Trig: Free Run AvglHold: 1001100 el NS 2'44000,9;200 G,,“Né:m, ___‘ Trig: Free Run AvglHold: 100/100 e
IFGain:Low #Atten: 36 dB oerlP IFGain:low  #Atten: 36 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 108 dB Ref Offset 108 dB
10 dBidiv ~ Ref 25.00 dBm 10 dB/div  Ref 25.00 dBm
Log — Log T
Center Freq| CenterFreq
50 2404000000 GHz 2.440000000 GHz|
StartFreq| StartFreq|
. 2402000000 GHz - 2438000000 GHz|
o0 i StopFreq 15 f StopFreq
2406000000 GHz 2.442000000 GHz|
. CFSte . CFSte
400.000 kHz| ! 400,000 kHz
lAuto Man| Auto Man
50 450
Freq Offset FreqOffset
0 Hz| 0 Hz|
850 650
Scale Type| Scale Type|
a . 4 .
Center 2.404000 GHz Span 4.000 MHz|[-°¢9 Lin Center 2.440000 GHz Span 4.000 MHz||-°9 Lin|
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 135.5 ms (1001 pts) #Res BW 3.0 kHz #VBW 9.1 kHz Sweep 135.5 ms (1001 pts)
s sTatus sa sTaTUS

o)

Ref Offset 10.8 dB.

10 dB/div  Ref 25.00 dBm
Log

[ KeyeightSpectrum Anaiyzer - API00.1(072319), 44353, Conducted F2
T [ m [s00 ac T T senseanT] I
ICenter Freq 2.478000000 GHz | #Avg Type: RMS
NFE PNO: Wi

e: RM!
Avg|Hold: 1001100

e == Trig: FreeRun

IFGainilow  #Atten: 36 dB

ALIGN AUTO [ 03:46:04 PM Aug 19,2019
Tmce] ~3 55| Frequency

b
oerlP
Auto Tune|

Center Freq|
2478000000 GHz

StartFreq|
2.476000000 GHz

Stop Freq|
2.480000000 GHz

CF Step|
400,000 kHz

Auto Man|

FreqOffset

850

0Hz|

Scale Type|

ICenter 2.478000 GHz
#Res BW 3.0 kHz

=

#VBW 9.1 kHz

Span 4.000 MHz| [-°¢ Lin|
Sweep 135.5 ms (1001 pts)|

sTATUS|

HIGH CHANNEL
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REPORT NO: 12791034-E1V2 DATE: 9/8/2020
FCC ID: BCGA2187 IC: 579C-A2187

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: 12791034-E1V2 DATE: 9/8/2020
FCC ID: BCGA2187 IC: 579C-A2187

8.7.1. BLE (1Mbps)

Keysight Spectum Analyzer - APVI0 0 07231 Conducted P2 == [ KeysightSpectrum Analyzer - APVI00.1(072319) 44353, Conducted F2 To e e
T 00 _ac SENSEINT] [ AUGNAUTO [02:96:48 PMAug 19,2019 . . R 51 i EnsE [ asonamo . =
enter Freq 2.400000000 GHz . #Avg Type: RMS = PRERER) requency [Center Freq 13.015000000 GHz | #Avg Type: RMS 56 requency
NFE PNOWide == Trig: Free Run Avg|Hold: 1001100 ™ g A NFE Pl St : AvglHold: 10110 B
IFGain:Low #Atten: 36 dB oerlP IFG #Atten: 40 dB
et Offeet 105 48 MKr1 2.402 00 GHZ] Auto Tune Ref oot 105 8 Mkr4 25.913 0 GHZ] Auto Tune
19 geiciv_Ref 25.00 dBm 4.166 dBm 10 geidly_Ref 30.00 dBm -26.681 dBm)
150 CenterFreq . CenterFreq
500 [ 2.400000000 GHz| 100 £ 13.015000000 GHz|
500 00
0 E— StartFreq| 0o Tne StartFreq|
=0 T 2.385000000 GHz| @0 ¢| 30000000 MHz
. 00 Ol ‘
Stop Freq| . 1 Y I | Stop Freq|
2405000000 GHz - ‘ ‘ 26.000000000 GHz|
h 600 I
Center 2.400000 GHz Span 10.00 MHz CF Step Start 30 MHz Stop 26.00 GHz CF Step|
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
— lAuto Man uto Man|
A T iy e e
. iz X m ¥ z ¥ m
3N f 239998GHz 41997 dBm FreqOffset 3 N f 72060GHz 42268 dBm FreqOffset
4 | 0Hz -5 N t 259130GHz  -26.681dBm | OHz!
6 [ 6 '
7 7
8 Scale Type| 8 Scale Type|
9 9
10 i i 10 i i
1" 1 md Lin 1 1| mad Lin
vsa sTatus s —

LOW CHANNEL BANDEDGE OUT-OF-BAND LOW CHANNEL

[ Keysight Spectrum Analyzer - APV10.0.1(072319) 4353, Conducted F2 == [ Keysight Spectrum Analyzer - APV10.0.072319) 44353, Conducted F2. ==
[ 500 AC SENSEINT] [ AIGNAUTO [03:01:29 PMAug 15,2010 . L R [500 AC T sensean] [ auonauro 5 s, =
enter Freq 2.440000000 GHz #Avg Type: RMS = PR requency [Center Freq 13.015000000 GHz #Avg Type: RMS requency
NFE PNOWide == Trig: Free Run Avg|Hold: 1001100 ™ g A NFE PNO: Fast AvglHold: 10110 o |
IFGain:Low #Atten: 36 dB oetlP IFGain: : 40 dB. oerlP
et Oeet 1088 MKr1 2.439 99 GHZ Auto Tune efomet105 B MKra 25.487 7 GHZ Auto Tune
[9gBrdiv__Ref 25.00 dBm 4.075 dBm {odaiciy_Ref 30.00 dBm -26.645 dBm|
09
CenterFreq . CenterFreq
5 2.440000000 GHz| 100 13.015000000 GHz|
00
)
StartFreq EEE StartFreq
. 2435000000 GHz a0 (] 30.000000 MHz
<0 o B WREY) :
- Stop Freq| I ! 1 | Stop Freq|
2.445000000 GHz| ‘ 26.000000000 GHz|
50 i
. CF Step Start 30 MHz Stop 26.00 GHz CF Step|
- 1.000000 MHz] #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz
lAuto Man Auto Man|
] | A
iy mmen e
X z X m
. FreqOffset 3 N f 73200GHz  -39.605 dBm FreqOffset
0Hy] - N f 254877GHz 26,645 dBm | OHz
s :
550 H
Scale Type| 8 Scale Type|
9
Center 2.440000 GHz Span 10.00 MHz|[-09 Lin b ~ |es Lin)
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) « ,
= starus = starus

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

AP0.01(07231

ducted ©2 == [ KeysightSpectrum Analyzer - APVI00.1(072319) 44353, Conducted F2 [
» o

Keysight Spectrum Analyzer
L [ m [w SENSEINT] I T (I T OFITEN pa N ETS AIGN AUTO__[03: =
enter Freq 2.483500000 GHz . Vg Type: RMS TRAG s requency [Center Freq 13.015000000 GHz Vg Type: requency
NFE PNOWide == Trig: Free Run Avg|Hold: 1001100 ™ g NFE Pi st AvglHold: 10110
IFGain:Low #Atten: 36 dB oeT|P
et OFeet 105 B MKr1 2.479 99 GHZ AutoTune et Oeet 108 dB MKra 25483 8 GHZ AutoTune
19 geiciv_Ref 25.00 dBm 4.178 dBm 10 geidly_Ref 30.00 dBm -25.641 dBm)
150 CenterFreq . CenterFreq
500 [ 2.483500000 GHz| 100 13.015000000 GHz|
500 00
0 E— StartFreq| 0o Tise StartFreq|
=0 2.478500000 GHz| ae ¢ 30000000 MHz|
- . < , (2o y
- Stop Freq| T I | Stop Freq|
- 2.488500000 GHz ’ ‘ ‘ ‘ 26.000000000 GHz|
h 600 I
Center 2.483500 GHz Span 10.00 MHz CF Step Start 30 MHz Stop 26.00 GHz CF Step|
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
FUN |Auto Man Auto Man|
L I
2N Zapsachr  44004dom I i%0och:  437isdom
. iz . m X z ¥ m
3N f 248350GHz  -46.267 dBm FreqOffset 3 N f 74400GHz 42147 dBm FreqOffset
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6 [ 6 |
7 7
8 Scale Type| 8 Scale Type|
9 9
10 b i 10 i i
1 1 md Lin 1 1| mad Lin
= sTatus s —

HIGH CHANNEL BANDEDGE OUT-OF-BAND HIGH CHANNEL
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REPORT NO: 12791034-E1V2 DATE: 9/8/2020
FCC ID: BCGA2187 IC: 579C-A2187

8.7.2. BLE (2Mbps)
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REPORT NO: 12791034-E1V2 DATE: 9/8/2020
FCC ID: BCGA2187 IC: 579C-A2187

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m)at3 m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for measurement
below 1GHz; 1.5 m above the ground plane for measurement above 1GHz. The antenna to EUT
distance is 3 meters. The EUT is configured in accordance with ANSI C63.10. The EUT is set to
transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

For pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 30 KHz for peak measurements.

For final scans above 1 GHz the resolution bandwidth is set to 1 MHz, then the video bandwidth
is set to 3 MHz for peak measurements and 1 MHz resolution bandwidth with 1/T video
bandwidth with peak detector 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).
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REPORT NO: 12791034-E1V2 DATE: 9/8/2020
FCC ID: BCGA2187 IC: 579C-A2187

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: 12791034-E1V2
FCC ID: BCGA2187

DATE: 9/8/2020
IC: 579C-A2187

9.2.

TRANSMITTER ABOVE 1 GHz

9.2.1. BLE (1Mbps)

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

UL Fremont - Chamber D

2819 Nov 4 11:04:46

125
Restricted Bandedge
. Project Number:
Config: EUT + Dummy Bat + Pur Supply
Mode: BLEIM 2482MHz 1Tx
Tested by: 19419
185
95
©
t 85
o
N
5 Peak Limit CdBuU/m
£ 75
‘e
3 65
5
@
<
55 Average Limit (dBuU/m) ?
it u"i‘n.l praep— [ .l..u.wu.‘ .mw‘rl‘. Lt L “WNWN‘M“""‘ AN 1 bbb Al
45 4 5 g
AR A A A AP W A A g A A A v A IAAAY o ety et
35
2.31 18 .B5MH=z/ 2.415
Frequency (GHz)
Ronge (6Hz) ReU/UB Ref/fttn  Det/fvg Tupe Sucep Pts  #hups/Mods  Fosition Range (6Hz) B/ VBl Ref/fttn  Det/Avg Type Sueep Pts  45ups/fode Position
1:2.31-2.415 IMC3B)/M 107/18 PEAK/Par Aug(RUS)  InsecChuto) 9088 MAXH 141 degs 288 ¢ 2:2.31-2.415 MC-3B)/2.7k 187/18 PEAK/Volt g 09163s/REU 8800 1/LR] 141 degs 280 cn |
Low CH BE - H.TST 38915 {1 May 2016 Rev 9.5 24 Sep 2819
Marker Frequency Meter Det AF T712 (dB/m) AmpICbI/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
1 *2.39 41.11 Pk -20.5 52.61 74 -21.39 4 280 H
2 *2.38608 42.93 Pk -20.6 54.33 - - 74 -19.67 4 280 H
3 *2.39 28.56 VAIT -20.5 40.06 54 -13.94 - - 4 280 H
4 * 2.38606 29.92 VAIT -20.6 41.32 54 -12.68 4 280 H

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

VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12791034-E1V2

FCC ID: BCGA2187

DATE: 9/8/2020
IC: 579C-A2187

VERTICAL RESULT

2819 Nov 4 1116:22

| Ul Fremont = Chamber D
Restricted Bondedge
5 Project Number:
H Config: EUT + Dummy Bat + Pur Supply
Mode: BLEIM 2482MHz 1Tx
Tested by: 19419
185
95
5 85
b
6 Peak Limit CdBuU/m
> 75
‘e
~
>
2 65
°
vera imit o
55...Average Limit (dBul/m)
Q
\ o
45
s
o
35
2. 31 18.5MHz/ 2.415
Frequency (GHz)
Range (GHz) REU/UBW Ref/Attn  Det/fvg Type Sueep Pte  #Sups/Mode Position Ronge (GHz) RBU/VBU Ref/Attn  Det/fivg Type Sweep Pts  #Sups/Mode Position
Low CH BE - U.TST 38915 {1 May 2816 Rev 9.5 24 Sep 2819
Marker Frequency Meter Det AF T712 (dB/m) Amp/Cbl/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
1 *2.39 40.05 Pk 32 205 51.55 74 22.45 90 9 v
2 *2.38018 41.75 Pk 31.9 205 53.15 - - 74 20.85 90 9 v
3 *2.39 28.55 VATT 32 205 40.05 54 -13.95 - - 90 9 v
4 *2.38926 29.7 VATT 32 205 412 54 12.8 - - 90 9 v
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12791034-E1V2 DATE: 9/8/2020
FCC ID: BCGA2187 IC: 579C-A2187

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

1ZSUL Fremont - Chamber D 2019 Nov 4 11:26:35
Restricted Bandedge

15 Project Number:
Config: EUT + Dummy Bot + Pur Supply
Mode: BLETM 248@MHz 1Tx
Tested by: 19419

185
95
T
t 85
o
N
5 Peak Limit (dBuU/m2
£ 75
‘e
~
2 65
@
K
- Average Limit CdBulU/m)
55 .
| A b bkt ittt At st v odmadbondst o bt ekt etk i btk PR
R AN g AR AN PR A L L iy
45 { \ &2}
“,W,VWWAMMW%‘W\J WMWM o y Ay ot s AP A S et i A s e g 4 AR
35
2.46 18. 3MH=z/ 2.563
Frequency (GHz)
Ronge (GHz) 11708 Ref/fttn  Det/fvg Tupe Suesp Pte  #Sups/Mode Fosition Range (GHz) RBU/ Bl Ref/Attn  Det/fvg Tupe Sueep Pts  #Gups/fode Position
1:2.46-2.563 NGB/ 187/18 PEK/Pur Avg(RNS)  InsecCfute) 8380 MAXH 47 degs 319 o 2:2.46-2.563 NC-3dB3/2. 7k 167/18 PEAK/Valt fvg BO103e/REW 8088 1/IRIT 47 degs 319 cn H
High CH BE — H.TST 38915 {1t May 2816 Rev 9.5 24 Sep 2819
Marker Frequency Meter Det AF 1712 (dB/m) AmpICbI/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin ‘Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
[dBuV) ([dBuV/m]
1 *2.4835 46. Pk 32.4 -20.5 58.05 - - 74 -15.95 47 H
2 * 2.48366 46.! Pk 32.4 -20.5 58.83 - - 74 -15.17 47 H
3 *2.4835 0. VAIT 32.4 -20.5 42.05 54 -11.95 - - 47 H
4 *2.48426 0.25 VAIT 32. 0.5 42.05 54 -11.95 47 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12791034-E1V2 DATE: 9/8/2020
FCC ID: BCGA2187 IC: 579C-A2187

VERTICAL RESULT

UL Fremont — Chamber D 2819 Nov 4 11:33:27
Restricted Bondedge

s Project Number:
Config: EUT + Dummy Bot + Pur Supply
Mode: BLETM 2480MHz 1Tx
Tested by: 19419

185

95
5 85
o
C
o Peak Limit (dBulU/mJ
= 75
‘e
~
>
2 65
E p

Average Limit (dBul/m)
55 % ’
45 3 4
o Q
35
2.46 18.3MH=z/ 2.563
Frequency (GHz)
Range (6Hz) RELI/VBlI Ref/fttn  Det/Avg Type Sucep Pis  #5ups/Mode Position Range (BHz) AW/ Vel Ref/Attn  Det/Avg Tupe Sueep Pts  H5ups/Mode Fosition
High CH BE - U.TST 38915 {1 May 2816 Rev 9.5 24 Sep 2819
Marker Frequency Meter Det AF T712 (dB/m) Amp/Cbl/Fltr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)

1 *2.4835 44.9 Pk .4 -20.5 56.8 - - 74 -17.19 0. 1 \
2 *2.48368 45.1 Pk .4 -20.5 57.0: - - 74 -16.92 0. 1 \
3 *2.4835 29.6: VAT .4 -20.5 41.5; 54 -12.48 - - 0. 1 \
4 2.53373 30.2. VAT 2 -20.4 42.0: 54 -11.97 0. 1 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12791034-E1V2
FCC ID: BCGA2187

DATE: 9/8/2020

IC: 579C-A2187

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

! 1:UL Fremant — Chamber D 5 Aug 2819 23:49:47
Rodioted Emissions 3-Meters
o5 Project Number:
Config: EUT + Power Supply
Mode: BLE 1M 2482 MHz
Tested by: 12492
9|:
8|:
E Peak Limit CdBul/m)
- =
c 7
[n}
N
5
=
2 6
£ - Avg Limit (dBul/m)
>
> 5
o
el
a5
350 ket bl
25
1 14 18
Frequency (GHz)
Ranga (BHz) RE/UBU Ref/ftin  Det/Avg Type Sueep Pto  foups/fode  Fosition Range (GHz) EE Ref/Atn  Det/Avg Type Sucep Pte ¥oups/fode  Pasition
1:1-3 1H(-338)/38k  187/18  PEGK/Pur Rug(RHS) Sinscc(huto) 6808 MAWH 0-3FAdegs H | 3:3-18 HC-338)/38k €178 PEAK/Pur fug(RS)  32msecChuto) 18k NAKH B-38degs H

BLE_ 2482 {Mbps Ant @ FDFZ4137N8JL.DAT 38915 26 Jun 2815

Rev 8.5 @1 Dec 2616

HORIZONTAL

! 1:UL Fremant — Chamber D 5 Aug 2819 23:49:47
Rodioted Emissions 3-Meters
- Project Number:
18 Config: EUT + Power Supply
Mode: BLE 1M 2482 MHz
Tested by: 12482
as
35
- Peak Limit (dBulU/m)
g 5
0 7
=
L
o
> 65
‘e
3 Avg Limit (dBul/m)
B 55
@
<
45 5
5 o
4 0
Q
35y
>5
1 18 18
Frequency (GHz2
Range (612) REU/UB Ref/Attn  Det/fvg Type Sueep Pts  #5ups/lode  Fosition Fange (612) RE/UB Ref/Attn  Det/fvg Type Saeep Pts #owpa/liode  Fosition
BLE_2482_iMbps_Ant_B_FDFZ4137N8JL.DAT 38915 26 Jun 2815 Rev 9.5 Bi Dec 2816

VERTICAL
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REPORT NO: 12791034-E1V2

FCC ID: BCGA2187

DATE: 9/8/2020
IC: 579C-A2187

RADIATED EMISSIONS

MArker Frequenc Meter Det AF T863 Amp/Cbl/ Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) Limit (dB) (Degs) (cm)

(GHz) (dBuV) (dB) (dBuV/m) (dBuV/m)
1 *4.814 36.07 PKFH 34.4 -30.3 40.17 - - 74 -33.83 116 188 H
*4.815 23.15 VAIT 34.4 -30.3 27.25 54 -26.75 - - 116 188 H
3 *8.282 33.42 PKFH 36.1 -25.8 43.72 - - 74 -30.28 107 254 H
*8.28 19.93 VA1T 36.1 -25.9 30.13 54 -23.87 - - 107 254 H
4 *4.509 36.05 PKFH 341 -30.4 39.75 - - 74 -34.25 356 255 \
*4.511 23.25 VA1T 341 -30.4 26.95 54 -27.05 - - 356 255 \
2 7.205 34.69 PKFH 36 -28.1 42.59 - - 139 400 H
7.205 23.58 VAIT 36 -28.1 31.48 139 400 H
5 7.205 35.51 PKFH 36 -28.1 43.41 343 167 \4
7.205 23.54 VA1T 36 -28.1 31.44 343 167 \
6 9.607 31.99 PKFH 36.8 -24.3 44.49 6 133 \
9.607 19.97 VA1T 36.8 -24.3 32.47 6 133 \

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

PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12791034-E1V2
FCC ID: BCGA2187

DATE: 9/8/2020
IC: 579C-A2187

MID CHANNEL RESULTS

(dBul/m) Horizontaol

I

UL Fremont — Chamber D

6 Aug 2819

aa:37: 37

Rodioted Emissions 3-Meters

Project Number:

=
18 Config: EUT + Power Supply
Mode: BLE 1M 2448 MHz
Tested by: 12492
a5
285
Peak Limit (dBulU/m)
75
65
Avg Limit (dBul/m)
55
45
e 1
35 oAb i o A
25
1 14 18
Frequency (GHz)
Ranga (GHz) e Ref/Abtn  Dat/Avg Type Surep Pte  ¥ouporfode  Fosition Range (GHz) REN/UEH Ref7Attn  Dat/Avg Tgpe Sucep Ple Foupafiods  Pasition
1:1-3 M(-3dB)/ 30k 187/18 PERK/Pur Rvg(RMS)  S2nsec(Auta) 6ABB  MAXH B-36fdegs H 3318 IM(-3dB)/38k  87/8 PEAK/Pur Avg(RMS)  392nsec(huto) 1Bk MAKH B-360degs H

BLE_ 2448 {Mbps Ant @ FDFZ4131N8JL.DAT 38915 26 Jun 2815

Rev 9.5 @1 Dec 2616

HORIZONTAL

(dBul/m) Uertical

11:UL Fremant — Chamber D 6 Aug 2819 8g:37:37
Rodioted Emissions 3-Meters
- Project Number:
18 Config: EUT + Power Supply
Mode: BLE 1M 2448 MHz
Tested by: 12482
gl:
8|:
Peak Limit (dBulU/m)
75
65
Avg Limit (dBul/m)
5|:
45 )
5 o
4 o
N 2 T e tiiic W
>5
1 18 18
Frequency (GHz2
Range (62) REU/UB Ref/Attn  Del/fvg Typs Sueep Pts  #5ups/lode  Fosition Fange (612) REW/UB Ref/Attn  Det/fvg Type Saeep Pts  #owps/liods  FPasition
BLE_2448_iMbps_Ant_B_FDFZ4131NBJL.DAT 38915 26 Jun 2815 Rev 9.5 Bi Dec 2816

VERTICAL
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REPORT NO: 12791034-E1V2

FCC ID: BCGA2187

DATE: 9/8/2020
IC: 579C-A2187

RADIATED EMISSIONS

Marker Frequenc Meter Det AF T863 Amp/Cbl/ Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) Limit (dB) (Degs) (cm)

(GHz) (dBuV) (dB) (dBuV/m) (dBuV/m)
1 *3.764 35.86 PKFH 33.5 -31 38.36 - - 74 -35.64 136 285 H
*3.762 23.68 VAIT 33.5 -31 26.18 54 -27.82 - - 136 285 H
2 *5.388 34.51 PKFH 349 -29.1 40.31 - - 74 -33.69 178 397 H
*5.388 22.41 VA1T 34.9 -29.1 28.21 54 -25.79 - - 178 397 H
3 *11.316 29.22 PKFH 38 -23.6 43.62 - - 74 -30.38 174 189 H
*11.319 15.98 VA1T 38 -23.6 30.38 54 -23.62 - - 174 189 H
4 *4.673 37.32 PKFH 34.2 -30 41.52 - - 74 -32.48 134 194 Vv
*4.671 24.09 VAIT 34.2 -30 28.29 54 -25.71 - - 134 194 \4
5 *7.473 32.13 PKFH 36 -27.4 40.73 - - 74 -33.27 351 212 \4
*7.47 19.82 VA1T 36.1 -27.5 28.42 54 -25.58 - - 351 212 \
6 *11.839 32 PKFH 38.5 -23 47.5 - - 74 -26.5 105 272 \
*11.839 16.86 VA1T 38.5 -23 32.36 54 -21.64 - - 105 272 \

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

PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12791034-E1V2
FCC ID: BCGA2187

DATE: 9/8/2020
IC: 579C-A2187

HIGH CHANNEL RESULTS

! 1:LIL Fremont - Chamber D 6 Aug 2019 @s:18:00
Radiated Emissions 3-Meters
Project Number:
185 Config: EUT + Power Supply
Mode: BLE 1M 2488 MHz
Tested by: 12492
95
85
E Peok Limit CdBul/m)
c 75
o
N
]
3 65
£ Avg Limit (dBuU/m)
> 55
3
[an}
o
4!: } . m Lok
M 1 4
o
o X ‘M“Cr“ " s
35 biuidogpun v W
25
1 14 18
Frequency (GHz)
Rangs (62) REU/UBU Ref /hittn  Det/évg Tupe Sueep Pla  #5ups/tods Position Rangs (@) RBU/UBU Ref/Attn  Det/Avg Type Sweep Pte  Houps/fods Fosition
k<] O3 /2 10718 PEAK/Pur Ava(RIS)  Someec(huto) 5302 MAKH B3Ebdegs H | 3318 M3/ 87/8 PERK/Pur fvg(RIS)  Fonsec(Auto) I8k PAKH B-3hdegs H
FCC PortiSC 2.4GHz RSE.TST 38315 23 Dec 2815 Rev 9.5 Bi Dec 2816

HORIZONTAL

FCC Parti5C 2.46Hz RSE.TST 36915 29 Dec 2815

H:LIL Fremont - Chamber D 6 Aug 2019 89:18:00
Radiated Emissions 3-Meters
Project Number:
185 Config: EUT + Power Supply
Mode: BLE 1M 2488 MHz
Tested by: 12482
95
85
= Peok Limit (dBulU/m)
0 75
>
L
o
- 65
G )
3 Avg Limit (dBuU/m)
2 55
el
45 3 6
2 o g
aQ
35
25
1 8 18
Frequency (GHz)
Range (6Hz) REUAVEH Ref/Attn  Det/Avg Tupe Sweep Plo  #ups/fods Position fonge (6Hz) B/ VB Ref/Attn  Det/Avg Tupe Sueep Pts  #5ups/tode  FPosition

Rev 9.5 @1 Dec 2816

VERTICAL
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REPORT NO: 12791034-E1V2

FCC ID: BCGA2187

DATE: 9/8/2020
IC: 579C-A2187

RADIATED EMISSIONS

Marker Frequenc Meter Det AF T712 Amp/Cbl/ Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) Limit (dB) (Degs) (cm)

(GHz) (dBuV) (dB) (dBuV/m) (dBuV/m)

1 *4.96 40.89 PKFH 34 -27.5 47.39 - - 74 -26.61 301 398 H
*4.96 3147 VAIT 34 -27.5 37.97 54 -16.03 - - 301 398 H

2 *7.441 35.06 PKFH 35.5 -24.5 46.06 - - 74 -27.94 186 174 H
*7.439 213 VA1T 35.5 -24.5 32.3 54 -21.7 - - 186 174 H

5 *7.441 37.91 PKFH 35.5 -24.5 48.91 - - 74 -25.09 320 106 \
*7.44 26.65 VA1T 35.5 -24.5 37.65 54 -16.35 - - 320 106 \

4 *4.959 39.91 PKFH 34 -27.5 46.41 - - 74 -27.59 310 380 Vv
*4.96 30.29 VAIT 34 -27.5 36.79 54 -17.21 - - 310 380 \4

3 9.919 17.95 VAIT 36.9 -20.7 34.15 - - 194 104 H
9.921 31.89 PKFH 36.9 -20.7 48.09 194 104 H

6 9.933 17.6 VA1T 36.9 -20.7 33.8 78 179 \
9.934 32.99 PKFH 36.9 -20.7 49.19 78 179 \

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

PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12791034-E1V2 DATE: 9/8/2020
FCC ID: BCGA2187 IC: 579C-A2187

9.2.2. BLE (2Mbps)

Antenna 1

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

! ZKUL Fremant — Chamber D 2819 Nov 4 13:26:57
Restricted Bondedge
s Project Number:
Config: EUT + Dummy Bot + Pur Supply
Mode: BLEZ2M 2484 MHz 1Tx
Tested by: 19418
185
95
©
t 85
i
N
C Peak Limit (dBuU/m1
] 75
T
‘e
3 65
S5
@
<
55 Average Limit (dBuUy/md
I
. m A W.W T Ll ‘wlw“wv- MM tnal i 'q"n P o ‘M"
=
4 a 2
A A mWWMMWWWWW”MMMMM.‘H AT AT AH.A ROURYOR ) IJ.'.LV"QJ| PRTIPe Y, iy ol
35
2. 31 18 .5MH=z/ 2.415
Frequency (GHz)
Ronge (GHz) RBU/UBU Ref/Attn  Det/fvg Tupe Susep Pts  #aups/Mods FPosition Rangs (BHz) AW/ VBl Ref /Attn  Det/fvg Tupe Sueep Pts  #Sups/Mods Position
1:2.31-2.415 IMC-3B)/ 187718 PEAK/Pir Rvg(RUS)  InsecChuto) 98B0 MAKH 138 degs 128 4 2:2.31-2.415 INC-383/5. 1k 187/18  FEAK/Va It fovg 0DA751</FBM B0E0  1/IRIT 138 cegs 128 cn
Low CH BE - H.TST 38315 11 Moy 2816 Rev 9.5 24 Sep 2819
Marker Frequency Meter Det AF 1712 (dB/m) AmpICbIFitriPa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
[dBuV) ([dBuV/m]
1 *2.39 40.2 Pk 32 -20.5 51.7 - - 74 -22.29 3 28 H
2 *2.37188 41.8 Pk 31.9 -20.6 53.1 - - 74 -20.89 3 28 H
3 *2.39 28.6; VAIT 32 -20.5 40.12 54 -13.88 - - 3 28 H
4 *2.38213 30.5 VAIT 32 -20.6 41.9 54 -12.1 3 28 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12791034-E1V2 DATE: 9/8/2020
FCC ID: BCGA2187 IC: 579C-A2187

VERTICAL RESULT

WZEUL Fremont — Chamber D 2819 Nov 4 13:36:25
Restricted Bondedge
s Project Number:
Config: EUT + Dummy Bat + Pur Supply
Mode: BLEZM 2484 MHz 1Tx
Tested by: 19419
185
95
5 85
?
o Peak Limit (dBuU/m)
> 75 1
$ /
~
3 s
ﬁg 6 .......................
Z
55 Average Limit (dBulU/ml ) {
AR bbb ik b bbbl o TR TS TR VTR IWTE RV 0 INeAy W0 .UWMW WNMWWM
T PN AR W w TN A ¥ i LAl Ll AR ALY
45
3 3
o
35
2. 31 8. 5MHz/ 2.415
Frequency (GHz2
Range (BHz) RBUI/UB Ref/Attn  Det/Avg Tupe Sueep Pte  #5upc/Mode Position | Range (GHZ) B/ VB Ref/Attn  Det/Avg Type Suezp Fle  #5ups/Modz  FPasition
1:2731-2.415 IM(-3dB) /31 187/18 PERK/Pur Reg(RM3)  fneec(Aute)  BHBE  MAXH 178 degs 3|
Low CH BE - U.TST 30915 11 May 2816 Rev 8.5 24 Sep 2619
Marker Frequency Meter Det AF T712 (dB/m) Amp/Cbl/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
1 *2.39 39.9 Pk -20.5 51.4 - - 74 -22.52 7 0: \4
2 *2.38673 41.7 Pk -20.6 53.1 - - 74 -20.82 7 0: \4
3 *2.39 28.7 VAT -20.5 40.26 54 -13.74 - - 7 0: \4
4 *2.37842 30.47 VAT 31.9 -20.5 41.87 54 -12.13 - - 7 0: \4

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12791034-E1V2 DATE: 9/8/2020
FCC ID: BCGA2187 IC: 579C-A2187

BANDEDGE (HIGH CHANNEL)
HORIZONTAL RESULT

1ZKUL Fremant — Chamber D 2819 Nov 4 13:19:09
Restricted Bondedge
s Project Number:
Config: EUT + Dummy Bot + Pur Supply
Mode: BLE2M 2478MHz 1Tx
Tested by: 19418
185
95
3 / \
t 85
o
N
L / \ Peok Limit CdBuU/m2
] 75
T
‘e
3 65
5
@
<
= P Avercge Limit (dBul/m)
55 e E
WMMWG AR o by A AT W T T NETSr—— 1‘.1 [T
45 34
A o N M PPty A s sy o> A e e
35
2.46 1d. 3MH=z/ 2.563
Frequency (GHz)
Ronge (GHz) RBU/UBU Ref/Attn  Det/fvg Tupe Susep Pts  #oups/Mods Fosition Range (BHz) AW/ VBl Ref /Attn  Det/fvg Tupe Sueep Pts  #Sups/Mods  Position
1:2.46-2.563 IMC-3B)/ 187718 PEAK/Pir Rvg(RUS)  InsecChuto) 98B0 MAKH 189 degs 320 o 2:2.46-2.563 INC-383/5. 1k 187/18  FEAK/Va It fovg 008751=/FBU 8080 1/URIT 189 dege 320 cn |
High CH BE - H.TST 38315 {1 May 2816 Rev 9.5 24 Sep 20819
Marker Frequency Meter Det AF T712 (dB/m) AmpICbI/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
1 *2.4835 41.73 Pk 32.4 -20.5 53.63 - - 74 -20.37 0 H
2 *2.48378 43.03 Pk 32.4 -20.5 54.93 - - 74 -19.07 0 H
3 *2.4835 29.87 VAIT 32.4 -20.5 41.77 54 -12.23 - - 0 H
4 * 2.48689 .46 VAIT 32. -20.5 42.26 54 -11.74 - - 0 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration

Page 45 of 58

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: 12791034-E1V2 DATE: 9/8/2020
FCC ID: BCGA2187 IC: 579C-A2187

VERTICAL RESULT

1ZKUL Fremant — Chamber D 2819 Nov 4 13:10:86
Restricted Bondedge
e Project Number:
Config: EUT + Dummy Bot + Pur Supply
Mode: BLE2M 2478MHz 1Tx
Tested by: 19418
185
95
S s /’\
?
0 Peok Limit CdBuU/m2
=3 75
S f \
~
3 5
2 6
Z
55 Average Limit CdBul/m)
T b et At b A oo
45 : . s s
3 : o
o
35
2.46 18. 3MH=/ 2.563
Frequency (GHz)
Ronge (GHz) RBU/UBU Ref/Attn  Det/fvg Tupe Susep Pte  #oups/Mods Fosition Range (BHz) AW/ VBl Ref/ttn  Det/fvg Tupe Sueep Pts  #Sups/Mods Position
1:2746-2.563 MC-3)/ 187710 PEAK/Pir Rvg(RUS)  Insecthuto) 98B0 MAKH 20 degs 316
High CH BE - U.TST 38315 11 May 2816 Rev 9.5 24 Sep 2819
Marker Frequency Meter Det AF T712 (dB/m) AmpICblFitriPad Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.4835 9.06 Pk 4 -20.5 50.96 - - 74 -23.04 40 \
3 *2.4835 8.73 VAT 4 -20.5 40.63 54 -13.37 - - 40 \
4 2.50643 0.77 VAT .3 -20.5 42.57 54 -11.43 - - 40 \
2 2.53941 42.07 Pk 32.2 -20.3 53.97 - - 74 -20.03 240 316 4

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

Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12791034-E1V2 DATE: 9/8/2020
FCC ID: BCGA2187 IC: 579C-A2187

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

! 15UL Fremant — Chamber D 6 Aug 2819 14:19:56
Rodioted Emissions 3-Meters
- Project Number:
onfig: + Power Su
18 Config: EUT + P Supply
Mode: BLE 2M 2484 MHz
Tested by: 12492
gl:
8|:
E Peak Limit CdBul/m)
- =
c 7
[n}
N
5
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£ 6
£ - Avg Limit (dBul/m)
3 5
o
el
a5
3|:
>5
1 18 18
Frequency (GHz)
Range (62) REU/UB Ref/Attn  Del/fvg Typs Susep Pts  #5ups/liode  Fosition Fange (612) REW/UB Ref/Attn  Det/fvg Type Sweep Pts  #oups/liods  FPasition
1:1-3 NC-3dB)/3k  1B7/18 PERK/Pur Avg(RMS)  SZhsec(futc) 6830 HAWH B-360degs H | 3:3-18 NC-3dB)/30k 8778 PEAK/Pur Avg(RMS)  3ZnsecChuto) 1Bk NAMH 8-36Bdegs H
FCC Part{SC 2.46Hz RSE.TST 38915 26 Jun 2815 Rev 9.5 Bi Dec 2816
! 15UL Fremant — Chamber D 6 Aug 2819 14:19:56
Rodioted Emissions 3-Meters
- Project Number:
onfig: + Power Su
18 Config: EUT + P Supply
Mode: BLE 2M 2484 MHz
Tested by: 12482
gl:
8|:
- Peak Limit CdBul/m)
5 75
=
C
i}
> 6l:
‘e
3 Avg Limit (dBul/m)
3 55
o
el
45 6
0
4 5
35 D . a
>5
1 18 18
Frequency (GHz2
Range (62) REU/UB Ref/Attn  Del/fvg Typs Sueep Pts  #5ups/lode  Fosition Fange (612) REW/UB Ref/Attn  Det/fvg Type Saeep Pts  #owps/liods  FPasition
FCC Part{SC 2.46Hz RSE.TST 38915 26 Jun 2815 Rev 9.5 Bi Dec 2816

VERTICAL
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REPORT NO: 12791034-E1V2

FCC ID: BCGA2187

DATE: 9/8/2020
IC: 579C-A2187

RADIATED EMISSIONS

Marker Frequenc Meter Det AF T712 Amp/Cbl/ Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) Limit (dB) (Degs) (cm)

(GHz) (dBuV) (dB) (dBuV/m) (dBuV/m)
1 *3.801 35.43 PKFH 33.5 -28.2 40.73 - - 74 -33.27 193 274 H
*3.802 23.65 VAIT 33.5 -28.2 28.95 54 -25.05 - - 193 274 H
2 *4.78 35.5 PKFH 34 -26.7 42.8 - - 74 -31.2 237 291 H
*4.78 22.97 VA1T 34 -26.6 30.37 54 -23.63 - - 237 291 H
3 *8.034 32.66 PKFH 35.7 -24.1 44.26 - - 74 -29.74 130 167 H
*8.034 20.2 VA1T 35.7 -24 31.9 54 -22.1 - - 130 167 H
6 *11.787 31.49 PKFH 38.5 -21.2 48.79 - - 74 -25.21 315 311 Vv
*11.788 16.74 VAIT 385 -21.2 34.04 54 -19.96 - - 315 311 \4
4 4.474 37.19 PKFH 33.6 -27.6 43.19 - - 67 286 \4
4.475 23.34 VA1T 33.6 -27.6 29.34 67 286 \
5 5.598 34.39 PKFH 34.6 -26.5 42.49 277 145 \
5.598 21.83 VA1T 34.6 -26.5 29.93 277 145 \

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

PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12791034-E1V2
FCC ID: BCGA2187

DATE: 9/8/2020
IC: 579C-A2187

MID CHANNEL RESULTS

H:UL Fremant — Chamber D

6 Aug 2819

15:85:29

185

Rodioted Emissions 3-Meters
Project Number:

g5

Corfig: EUT + Power Supply
Mode: BLE 2M 2448 MHz
Tested by: 12492

85

Peak Limit (dBulU/m)

75

65

Avg Limit (dBul/m)
55

(dBul/m) Horizontaol

45

35 m yymm WM
M
25
1 14 18
Frequency (GHz)
Ranga (GHz) e Ref/ttn  Dat/Avg Type Surep Pto  ¥oupo/fode  Fosition Range (GHz) RENAUEH Ref/7Attn  Dat/Avg Type Sucep Pte  Foupafiods  Pasition
1:1=3 1M(-3dB)/ 3k 187/18 PEAK/Pur Rvg(RMS)  S2nsec(Auta) 6ABE  MAXH B-36fdegs H 31318 IM(-3dB) /38K 87/8 PEAK/Pur Avg(RMS)  392nsecChuto) 1Bk MAKH B-36Bdegs H

BLE_ 2448 2Mbps_Ant @ FDFZ4137N8JL.DAT 38915 26 Jun 2815

Rev 8.5 @1 Dec 2616

HORIZONTAL

1 UL Fremont — Chamber D 6 Aug 2819 15:85:29
Rodioted Emissions 3-Meters
- Project Number:
18 Config: EUT + Power Supply
Mode: BLE 2M 2448 MHz
Tested by: 12482
as
35
- Peak Limit (dBulU/m)
575
"
L
o
> 65
‘e
3 Avg Limit (dBul/m)
B 55
@
<
45 5 6
3 o
4
1 OSSO USSR SO TSSO i,
>5
1 18 18
Frequency (GHz2
Range (612) REU/UB Ref/Attn  Det/fvg Type Sueep Pts  #5ups/lode  Fosition Fange (612) RE/UB Ref/Attn  Det/fvg Type Saeep Pts #owpa/liode  Fosition
BLE_2448_2Mbps_Ant_B_FDFZ4137N8JL.DAT 38915 26 Jun 2815 Rev 9.5 Bi Dec 2816

VERTICAL
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REPORT NO: 12791034-E1V2

FCC ID: BCGA2187

DATE: 9/8/2020
IC: 579C-A2187

RADIATED EMISSIONS

Marker Frequenc Meter Det AF T712 Amp/Cbl/ Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) Limit (dB) (Degs) (cm)

(GHz) (dBuV) (dB) (dBuV/m) (dBuV/m)

1 *4.344 27.21 PKFH 33.6 -28.4 32.41 - - 74 -41.59 123 154 H
*4.345 8.43 VAIT 33.6 -28.4 13.63 54 -40.37 - - 123 154 H

2 *7.319 26.28 PKFH 35.4 -25.1 36.58 - - 74 -37.42 269 151 H
*7.321 6.36 VA1T 35.5 -25.1 16.76 54 -37.24 - - 269 151 H

3 * 8.093 26.09 PKFH 35.7 -23.9 37.89 - - 74 -36.11 212 189 H
*8.093 8.32 VA1T 35.7 -23.9 20.12 54 -33.88 - - 212 189 H

4 *4.821 27.46 PKFH 34 -27 34.46 - - 74 -39.54 189 215 Vv
*4.822 7.08 VAIT 34 -27 14.08 54 -39.92 - - 189 215 \4

5 *7.321 35.53 PKFH 35.5 -25.1 45.93 - - 74 -28.07 291 110 \4
*7.319 27.03 VA1T 35.4 -25.1 37.33 54 -16.67 - - 291 110 \

6 9.761 7.84 VA1T 36.9 -21.6 23.14 - - 63 147 \
9.762 26.04 PKFH 36.9 -21.6 41.34 63 147 \

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

PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12791034-E1V2
FCC ID: BCGA2187

DATE: 9/8/2020
IC: 579C-A2187

HIGH CHANNEL RESULTS

H:UL Fremant — Chamber D

6 Aug 2819

18:48:13

Rodioted Emissions 3-Meters
- Project Number:
18 Config: EUT + Power Supply
Mode: BLE 2M 2478 MHz
Tested by: 19478
9 =
8 5
3 Peak Limit CdBul/m)
c 75
[n}
N
5
=
2 6
£ Avg Limit (dBul/m)
3 5
> 5
o
el
4 = .
:MWM - -
3 ol
25
1 14 18
Frequency (GHz)
Range (BHz) REW/UBU Ref/tin  Det/Avg Type Sueep Pto  foups/fode  Fosition Range (GHz) EE Ref/Attn  Det/Avg Type Sucep Ptz ¥oupafiods  Pasition
1:1-3 1H(-338)/38k  187/18  PEAK/Pur Rug(RMS) Sinscc(huto) 6808 MAWH 0-FAdegs H | 3:3-18 1H(-338)/30k  87/8 PEAK/Pur Rug(RS)  32msecChuto) 1ok NAH B-38degs H

¥, TST 36915 26 Jun 2815

Rev 8.5 @1 Dec 2616

HORIZONTAL

1 UL Fremont — Chamber D 6 Aug 2819 18:40:13
Rodioted Emissions 3-Meters
- Project Number:
Config: EUT + Power Supply
Mode: BLE 2M 2478 MHz
Tested by: 15478
a5
285
= Peak Limit (dBulU/m)
i 75
"
C
o
=3 55
‘e
3 Avg Limit (dBul/m)
3 55
@
<
=
4 d 6
o
4 3
35 -
25
1 14 18
Frequency (GHz2
Ranga (GHe) e Ref/Attn  Dal/Avg Tgpe Sunep Pto  ¥oupo/fode  Fosition Range (@) RENATEH Ref/Attn  Dat/Avg Typs Sucep Pte  Fouparod  Pasition
¥, TST 36915 26 Jun 2815 Rev 8.5 @1 Dec 2616

VERTICAL
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REPORT NO: 12791034-E1V2

FCC ID: BCGA2187

DATE: 9/8/2020
IC: 579C-A2187

RADIATED EMISSIONS

Marker Frequenc Meter Det AF T712 Amp/Cbl/ Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) Limit (dB) (Degs) (cm)
(GHz) (dBuV) (dB) (dBuV/m) (dBuV/m)
1 *4.028 35.55 PKFH 33.5 -28.5 40.55 - - 74 -33.45 24 200 H
*4.025 25.38 VAIT 33.5 -28.5 30.38 54 -23.62 - - 24 200 H
2 *7.406 32.48 PKFH 35.4 -25 42.88 - - 74 -31.12 89 187 H
*7.406 22.72 VA1T 35.5 -25 33.22 54 -20.78 - - 89 187 H
3 *12.301 31.56 PKFH 38.9 -21.9 48.56 - - 74 -25.44 131 224 H
*12.299 20.93 VA1T 38.9 -21.8 38.03 54 -15.97 - - 131 224 H
4 *4.553 34.48 PKFH 33.9 -27.6 40.78 - - 74 -33.22 299 392 Vv
*4.554 25.24 VAIT 33.9 -27.6 31.54 54 -22.46 - - 299 392 \4
5 *4.955 37.46 PKFH 34 -27.6 43.86 - - 74 -30.14 76 102 \4
*4.956 30.95 VA1T 34 -27.6 37.35 54 -16.65 - - 76 102 \
6 *7.433 35.23 PKFH 35.5 -24.7 46.03 - - 74 -27.97 156 117 \
*7.432 27.79 VA1T 35.5 -24.7 38.59 54 -15.41 - - 156 117 \

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

PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12791034-E1V2
FCC ID: BCGA2187

DATE: 9/8/2020
IC: 579C-A2187

9.3.

WORST CASE BELOW 1 GHZ

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

95JL Frerant - Chamker 2 6 Auc 2818 2d:23:44
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VERTICAL
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REPORT NO: 12791034-E1V2 DATE: 9/8/2020
FCC ID: BCGA2187 IC: 579C-A2187

Below 1GHz Data

Marker Frequency Meter Det AF T185 (dB/m) Amp/Cbl (dB) Correcte QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading d (dB) (Degs) (cm)
(dBuV) Reading
(dBuV/m)
2 *127.8603 29.11 Pk 19.9 -30.8 18.21 43.52 -25.31 0-360 399 H
4 * 133.6843 30.01 Pk 19.6 -30.7 18.91 43.52 -24.61 0-360 100 Vv
5 * 263.3082 28.23 Pk 18.5 -29.9 16.83 46.02 -29.19 0-360 101 H
6 * 402.6263 28.16 Pk 21.6 -29.1 20.66 46.02 -25.36 0-360 101 V
1 31.4029 29.19 Pk 25.7 -31.7 23.19 40 -16.81 0-360 101 H
3 31.5304 29.97 Pk 25.6 -31.7 23.87 40 -16.13 0-360 100 Vv
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REPORT NO: 12791034-E1V2

FCC ID: BCGA2187

DATE: 9/8/2020
IC: 579C-A2187

9.4.

WORST CASE 18-26 GHZ

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

‘BEUL EMC 7 Aug 2619 15:18:34
RF Emissians
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VERTICAL
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REPORT NO: 12791034-E1V2 DATE: 9/8/2020
FCC ID: BCGA2187 IC: 579C-A2187

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) (dBuVv) (dBuVolts (dB)

)

1 18.523 36.65 Pk 32.4 -21.7 -9.5 37.85 54 -16.15 74 -36.15
2 20.798 36.64 Pk 33 -21.4 -9.5 38.74 54 -15.26 74 -35.26

3 23.822 37.9 Pk 34.2 -19.5 -9.5 43.1 54 -10.9 74 -30.9

4 18.594 36.4 Pk 32.4 -21.8 -9.5 37.5 54 -16.5 74 -36.5
5 22.124 37.75 Pk 33.4 -20.3 -9.5 41.35 54 -12.65 74 -32.65
6 24.834 38.31 Pk 34.4 -19.5 -9.5 43.71 54 -10.29 74 -30.29

Pk - Peak detector
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REPORT NO: 12791034-E1V2 DATE: 9/8/2020
FCC ID: BCGA2187 IC: 579C-A2187

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit (dBuV)
(uasi-peak Average
0.15-0.5 B toy 56 56 to 46
0.5-5 56 46
5-30 fl) 30
" 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

Note: Since EUT is battery operated, therefore, AC Line test is not required
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REPORT NO: 12791034-E1V2 DATE: 9/8/2020
FCC ID: BCGA2187 IC: 579C-A2187

11. SETUP PHOTOS

Please refer to 12791034-EP1V1 for setup photos

END OF TEST REPORT
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