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REPORT NO: 12742033-E5V4 DATE: 4/17/2019
FCC ID: BCGA2048 IC: 579C-A2048

1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: RIGHT EARBUD
MODEL.: A2048
SERIAL NUMBER: CC2YCO1YLYY5 (Conducted), CC2YCO9HLYY5 (Radiated)
DATE TESTED: MARCH 22 — APRIL 4, 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:
A 4/2’*7, i%
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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REPORT NO: 12742033-E5V4 DATE: 4/17/2019
FCC ID: BCGA2048 IC: 579C-A2048

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, RSS-GEN Issue 5, KDB558074 D01v05r02 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 (1ISED: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 L (ISED:2324A-3)
Chamber H (ISED:22541-5)

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: 12742033-E5V4 DATE: 4/17/2019
FCC ID: BCGA2048 IC: 579C-A2048

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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REPORT NO: 12742033-E5V4

FCC ID: BCGA2048

DATE: 4/17/2019
IC: 579C-A2048

5. EQUIPMENT UNDER TEST

5.1. EUT DESCRIPTION

A2048 is a Bluetooth earbud for the right ear. It has an integral battery, microphone and
antenna. It can charge via bottom contacts with charging case.

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
2402 - 2480 Basic GFSK 12.68 18.54
2402 - 2480 Enhanced DQPSK 12.01 15.89
2402 - 2480 Enhanced 8PSK 13.42 21.98

Note: GFSK, DQPSK, 8PSK average Power are all investigated, The GFSK & 8PSK Power are
the worst case. Testing is based on these modes to showing compliance. For average power
data please refer to section 8.7.

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

Frequency Band
(GHz)
2.4 -4.90

Antenna Gain (dBi)

5.4. SOFTWARE AND FIRMWARE
The EUT firmware installed during testing was 1A610
5.5. WORST-CASE CONFIGURATION AND MODE

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

The fundamental of the Y(Landscape) orientation was worst-case orientation; therefore, all final
radiated testing was performed with the EUT in Y (Landscape) orientation.

Worst-case data rates as provided by the client were:

GFSK mode: DH5
8PSK mode: 3-DH5
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REPORT NO: 12742033-E5V4 DATE: 4/17/2019
FCC ID: BCGA2048 IC: 579C-A2048

5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop Apple Macbook Pro C02P41RZG086 FCC DoC
Laptop AC/DC adapter [ Liteon Technology| PA-1450-BA1 B123 NA
Charger Case Apple A2078 CC2909500NDLYY13N 579C-A2078
10dB Fixed Attenuator Pasternack PE7087-10 Label ID: 178584 N/A

I/O CABLES (CONDUCTED TEST)

1 AC 1 AC Un-shielded 2 N/A

2 usB 1 Lightning Shielded 1 N/A

3 Antenna 1 SMA Un-Shielded 0.3 To spectrum Analyzer /
Power Meter

I/O CABLES (RADIATED ABOVE 1 GHZ

NA

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

1 AC 1 AC Un-shielded 1 N/A

usB 1 Lightning Shielded 1 N/A

TEST SETUP

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

3

[

10dB
Attenuator

Spectrum

Analyzer Charger
Case

AC/DC Adapter

AC Source
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SETUP DIAGRAM FOR CONDUCTED TESTS: POWER METER CONFIGURATION
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SETUP DIAGRAM FOR RADIATED TESTS ABOVE 1GHz
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( EUT

Spectrum Analyzer

AC Source
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SETUP DIAGRAM FOR BELOW 1GHz

Antenna/Amp |

Radiated Test

. Spectrum Analyzer

AC Source
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REPORT NO: 12742033-E5V4 DATE: 4/17/2019
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TEST SETUP- AC LINE CONDUCTED: CHARGER CONFIGURATION

EUT 5,

EMI Receiver

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 — o — — ————— — —— T — T ————
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REPORT NO: 12742033-E5V4
FCC ID: BCGA2048

DATE: 4/17/2019
IC: 579C-A2048

6. TEST AND MEASUREMENT EQUIPMENT

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

report:

TEST EQUIPMENT LIST

Description Manufacturer Model ID Num Cal Due
Amplifier, 1 — 18GHz MITEQ AFS42'°§_14021800'25' T491 | 05/19/2019
Amplifier, 1 - 18GHz MITEQ AFSAZOOTIIB00-25 | 11567 | 01/26/2020
Antenna, Active Loop 9KHz to 30MHz ETS-Lindgren 6502 T1616 10/18/2019
Antenna, Broadband Hybrid, 30MHz to Sunol Sciences
2000MHz Corp. JB1 T185 04/19/2019
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T120 07/02/2019
Amplifier, 10KHz to 1GHz, 32dB S°”°maégs"”me”t 310N T834 | 06/04/2019
Filter, HPF 3.0GHz MICRO-TRONICS HPM17543 T898 05/19/2019
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T136 07/02/2019
Pre-Amp 18-26GHz Agilent Technology 8449B T404 03/23/2020
Antenna, Horn 18 to 26.5GHz ARA MWH-1826/B T447 06/16/2019
. . Agilent (Keysight)
Power Meter, P-series single channel Technologies N1911A T227 10/29/2019
Power Sensor Power Sensor Keysight T1226 02/06/2020
Spectrum Analyzer, PXA, 3Hz to 44GHz | Adilent (Keysight) N9O030A T340 | 01/22/2020
Technologies
Spectrum Analyzer, PXA, 3Hz to 44GHz | Adilent (Keysight) N9030A-544 T1113 01/22/2020
Technologies
14-650-118,
Thermometer Control Company 15557603 T1817 05/01/2019
AC Line Conducted
EMI Test Receiver 9Khz-7GHz Rohde & Schwarz ESCI7 T1436 02/23/2020
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
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REPORT NO: 12742033-E5V4 DATE: 4/17/2019
FCC ID: BCGA2048 IC: 579C-A2048

7. MEASUREMENT METHODS

On Time and Duty Cycle: ANSI C63.10-2013 Section 11.6

Occupied BW (20dB): ANSI C63.10-2013 Section 6.9.2

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

Carrier Frequency Separation: ANSI C63.10-2013 Section 7.8.2

Number of Hopping Frequencies: ANSI C63.10-2013 Section 7.8.3

Time of Occupancy (Dwell Time): ANSI C63.10-2013 Section 7.8.4

Peak Output Power: ANSI C63.10-2013 Section 7.8.5

Conducted Spurious Emissions: ANSI C63.10-2013 Section 7.8.8

Conducted Band-Edge: ANSI C63.10-2013 Section 6.10.4

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

Radiated Spurious Emissions 30-1000MHz: ANSI C63.10-2013 Section 6.3 and 6.5

Radiated Spurious Emissions above 1GHz: ANSI C63.10-2013 Section 6.3 and 6.6

Radiated Band-edge: ANSI C63.10-2013 Section 6.10.5

AC Power-line conducted emissions: ANSI C63.10-2013, Section 6.2
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REPORT NO: 12742033-E5V4
FCC ID: BCGA2048

DATE: 4/17/2019
IC: 579C-A2048

8. ANTENNA PORT TEST RESULTS
8.1. DUTY CYCLE
PROCEDURE

KDB558074 D01v05r02 and RSS-247 Issue 2

ON TIME AND DUTY CYCLE RESULTS

Duty cycle correction factor(dB) = 20log(duty cycle)

Duty cycle=on time/100 milliseconds
On time = dwell time * hopping number in 100ms

DH5 on time DH5 on time/100ms (Count Pulse)
¢ Agilent 21:01:11 Mar 25, 2619 L Measure R e O ————
APv9.4.1(021919),19470, a Mkrl 2.676 ms [T — R Ll Systam
Ref 25 dBm #Atten 36 dB -38.23 dB Meas Off [FGainlow  #Atten: 20dB
#Peak Show|
Lag 0dsidl  Ref 10.00 dBm
18 ‘
B/ Channel Power Powerons,
iR
7
Occupied BH Alignments»|
#PAvg 2 ACP 1O Config»,
<&

HL 52 Multi Carrier Rest
53 gﬂ Power, Detours”
£(fx !
F'(ru)n Power Stat Control Panel

| CCDF ontrol Panel...|
Center 2,491 000 GHz Span 0 1z hore More

Center 2.440000000 GH; 8 0H

Res BH 1 MHz #IBH 1 HHz Sneep 4 ms (8841 pts) i ResBW 10MHz AW 3.0 Mz Sweep 100.0ms (1001 pis)

Note: Duty Cycle = on time/100 milliseconds = 2*
Duty cycle correction factor = 20*log (Duty cycle)
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REPORT NO: 12742033-E5V4 DATE: 4/17/2019

FCC ID: BCGA2048 IC: 579C-A2048
8.2. 20 dB AND 99% BANDWIDTH
LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the 20
dB bandwidth. The VBW is set to 2 RBW. The sweep time is coupled.

RESULTS
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REPORT NO: 12742033-E5V4
FCC ID: BCGA2048

DATE: 4/17/2019
IC: 579C-A2048

8.2.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 0.956 0.893
Mid 2441 0.956 0.894
High 2480 0.955 0.893
% Agilent 18:51:57 Mar 25, 2019 L Measure 4 Agilent 13:55:55 Mar 25, 2019 L Measure
| |
Ch Freq 2.402 GHz Trig Free Meas Off Ch Freq 2.441 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 100 I Occupied Bandwidth Averages: 166 I
| Channel Power| Channel Power
APv3.4.1(021919),19478, APv9.4.1(021919),19478,
Ref 20 dBm #Atten 30 dB Ref 20 dBm #Atten 30 dB
#Peak Occupied BH #Peak Occupied BH
Log . Log &
10 L3 10 23
dB/ dB/
Offst ACP Offst - ACP
11 11
dB 0 0 dB 0 0
Multi Carrier, Multi Carrier
Center 2.482 B0 GHz Span 2 MHz Power Center 2.441 008 GHz Span 2 MHz Power
#Res BH 30 kHz #UBH 91 kHz #Sween 100 ms (1001 pts) #Res BH 30 kHz #UBH 91 kHz #Sweep 100 ms (1001 prs)
Power Stat Power Stat
Occupied Bandwidth Occ BW % Pur  99.00 % CCDF| Occupied Bandwidth Occ BH 7 Pwr  99.00 7 CCDF
893.4586 kHz x dB 2080 &5 893.7777 kHz x d& 2080 dB
Transmit Freq Error 463.816 Hz 1”°{§ Transmit Freq Error 343.144 Hz ll‘lofrg
% dB Bandwidth 956.053 kHz E % dB Bandwidth 955.625 kHz o
| |
% Agilent 18:59:19 Mar 25, 2819 L Measure
|
Ch Freq Z2.48 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 100 I
Channel Power
APv9.4.1(921819),13478,
Ref 28 dBm #Atten 30 dB
#Peak Dccupied BH
Lag .
10 <
dB/
Offst ACP
11
dB n n
Multi Carrier
Center 2.430 808 GHz Span 2 MHz Power
#Res BH 30 kHz #YBH 91 kHz #Sueep 100 ms (1081 pts)
= = Power Stat
Occupied Bandwidth Occ BH Z PWr  99.00 7 CCDF
893.2458 kHz * dB 2000 o
Transmit Freq Error  -181.324 Hz lﬂofrg
% dB Bandwidth 955.141 kHz v

HIGH CHANNEL
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REPORT NO: 12742033-E5V4
FCC ID: BCGA2048

DATE: 4/17/2019
IC: 579C-A2048

8.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.358 1.213
Mid 2441 1.359 1.213
High 2480 1.358 1.213
% Agilent 28:28:26 Mar 25, 2019 L Measure 4 Agilent 28:33:57 Mar 25, 2019 L Measure
| ] |
Ch Freq 2.402 GHz Trig Free Meas Off Ch Freq 2.441 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 108 I Occupied Bandwidth Averages: 166 I
| Channel Power| Channel Power
APv9.4.1(021919),19478, APv9.4.1(821919),19474,
Ref 20 dBm #Atten 30 dB Ref 20 dBm #Atten 30 dB
#Peak Occupied BH #Peak Occupied BH
Log P PN Log s,
10 & 2 10 o L
d5/ 2 = dB/ 2 =
Offst ACP Offst ACP
11 11
dB 0 0 dB 0 0
] ] Hulti Carrier, Multi Carrier
Center 2.482 B0 GHz Span 5 MHz Power Center 2.441 608 BHz Span 5 MHz Power
#Res BH 38 kHz #UBH 91 kHz #5ween 100 ms (1001 pts) #Res BH 30 kHz #UBH 91 kHz #5weep 100 ms (1001 pts)
Power Stat Power Stat
Occupied Bandwidth Occ BH % Pur  99.00 % CCDF| Occupied Bandwidth Occ BH 7 Pwr  99.00 7 CCDF
1.2127 MHz ® dB -720.00 dB 1.2132 MHz * dB  -20.00 dB
Transmit Freq Error —3.764 kHz 1”°{§ Transmit Freq Error —4.265 kHz ll‘lofrg
% dB Bandwidth 1.358 MHz E % dB Bandwidth 1.359 MHz o
| |
% Agilent 20:37:54 Mar 25, 2819 L Measure
|
Ch Freq Z2.48 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 100 I
Channel Power
APv9.4.1(921819),13478,
Ref 28 dBm #Atten 30 dB
#Peak Dccupied BH
Lag JPNE! =Ny
10 ¥ 2
dB/ 2 €
Offst ACP
11
dB . .
I Multi Carrier
Center 2.430 808 GHz Span 5 MHz Power
#Res BH 30 kHz #YBH 91 kHz #Sueep 100 ms (1081 pts)
= = Power Stat
Occupied Bandwidth Occ BH % Pur  99.08 7 CCDF
1.2130 MHz ® dB  -20.00 dB
Transmit Freq Error  -4.338 kHz lﬂofrg
% dB Bandwidth 1.358 MHz v
|

HIGH CHANNEL
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REPORT NO: 12742033-E5V4 DATE: 4/17/2019

FCC ID: BCGA2048 IC: 579C-A2048
8.3. HOPPING FREQUENCY SEPARATION
LIMITS

FCC §15.247 (a) (1)
RSS-247 (5.1) (b)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mWw.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 300 kHz and the
VBW is set to 3x RBW. The sweep time is coupled.

RESULTS
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REPORT NO: 12742033-E5V4 DATE: 4/17/2019
FCC ID: BCGA2048 IC: 579C-A2048

8.3.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

= Agilent 20:57:15 Mar 25, 2819 L Measure
APw3.4. 102131 92,13473, a Mkrl 1.0060 MH=z
Ref 25 dBm #Atten 36 dB a.a1 JdB Meas Off
#Peak
Log 1R
10 Channel Power
dB
Offst
11
dB Occupied BH
ACP
#PAvg
M1 352 Multi Carrier
53 FC Power
AR
£CF): Power Stat
FTun CCDF
Swp
Center 2.441 5@@ GHz Span § MHz 1”‘0’{‘3
#Res BW 306 kH=z #\WBH 918 kHz Sweep 1 ms (1001 pts)
|

HOPPING FREQUENCY SEPARATION PLOT

8.3.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

5 Agilent 21:54:38 Mar 25, 2019 L Measure

APw9.4.10B219192,1947@, a Mkrl 1.060 MH=z

Ref 25 dEm #Atten 36 dB -A11 dB Meas Off

#Peak |

Log 1R L

1@ ¥ oy

dB/ Channel Power

Offst

11

dB Occupied BH

ACP

#PAvg

Ml 352 Multi Carrier

33 FC Power

AA

ﬁz:;] Power Stat
CCDF

Swp

Center 2.441 50 GHz Span § MH= 1”‘0’{‘3

#Res BH 306 kHz #YBW 9168 kH= Sweep 1 ms (1001 prsy

I I
HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO: 12742033-E5V4 DATE: 4/17/2019

FCC ID: BCGA2048 IC: 579C-A2048
8.4. NUMBER OF HOPPING CHANNELS
LIMITS

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

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

TEST PROCEDURE

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

RESULTS

Normal Mode: All Channels Observed
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REPORT NO: 12742033-E5V4
FCC ID: BCGA2048

DATE: 4/17/2019
IC: 579C-A2048

8.4.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

% Agilent 28:54:30 Mar 25, 2819 L Measure
APw9.4.1(0219192,19478,
Ref 25 dBm Atten 30 dB Meas Off
#Peak
Log
1@ Channel Power
dB/
Offst
11
dB Occupied BH
]}
7.1
dBm
ACP
Lafw
ML 52 Multi Carrier
33 FC Power
AR
£Ch): Power Stat
FTun CCDF
Swp
Start 2.390 @ GHz Stop 2,490 @ GHz 1”‘0’{‘3
#Res BEW 1 MH= #YBH 1 MH= Sweep 20 ms (1861 ptsy
I
100MHz SPAN
% Agilent 20:50:23 Mar 25, 2819 L Measure
APv9.4.1(0219193,19478,
Ref 25 dBm Atten 30 4B Meas Off
#Pegk
Log
18 Channel Power
dBs
Offst
11
dB Occupied BH
ACP
#PRAvg
ML 32 Multi Carrier
33 FCL Power
AR
£t Power Stat
FTun CCDF
Swp
Center 2.415 80 GHz Span 30 MHz 1"‘0’{‘3

#Res BH 308 kH=

#YEW 3606 kH=z

Sweep 20 ms (1801 ptsy

30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: 12742033-E5V4 DATE: 4/17/2019

FCC ID: BCGA2048 IC: 579C-A2048
& Agilent 28:51:23 Mar 25, 2019 L | Measure |
APw9.4.1(8219195,19478,
Ref 25 dBm Atten 30 dB Meas Off
#Peak
Log
19 Channel Power
dB/
Dffst
11
dE Occupied BH
#Phve ACP
ML Sz Multi Carrier
33 FC Power
AR

ﬁtﬁ] Power Stat

CCDF
Swp
Center 2.445 88 GHz Span 38 MHz 1"‘0’{‘3
#Res BH 306 kHz +YEBH 3008 kHz Sweep 20 ms (1001 pts)

I

30MHz SPAN, SEGMENT 2 OF 3

% Agilent 20:52:24 Mar 25, 2019 L Measure
AFw3.4.1(021919>,19478,
Ref 25 dBm Atten 30 dB Meas Off
#Peak
Log
18 Channel Power
dB&/
Offst
11
dB Occupied BH
ACP
#PAvag
ML 32 Multi Carrier
53 FC Power
AA
f%:r'] Power Stat
CCDF
Swp
Center 2.475 B8 GH=z Span 30 MHz 1”‘0’{‘3
#Res BH 300 kH=z #YEH 26008 kH=z Sweep 20 ms (1861 ptsy
I

30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: 12742033-E5V4
FCC ID: BCGA2048

DATE: 4/17/2019
IC: 579C-A2048

8.4.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

% Agilent 21:44:15 Mar 25, 2819 L Measure
APw9.4.1(0219192,19478,
Ref 25 dBm Atten 30 dB Meas Off
#Peak
Log
1@ Channel Power
dB/
Offst
11
dB Occupied BH
]}
—-6.B
dBm
ACP
Lafw
ML 52 Multi Carrier
33 FC Power
AR
£Ch): Power Stat
FTun CCDF
Swp
Start 2.390 @ GHz Stop 2,490 @ GHz 1”‘0’{‘3
#Res BEW 1 MH= #YBH 1 MH= Sweep 20 ms (1861 ptsy
I
100MHz SPAN
% Agilent 21:18:10 Mar 25, 2819 L Measure
APv9.4.1(0219193,19478,
Ref 25 dBm Atten 30 4B Meas Off
#Pegk
Log
18 Channel Power
dBs
Offst
11
dB Occupied BH
ACP
#PRAvg
ML 32 Multi Carrier
33 FC Power
AR
£t Power Stat
FTun CCDF
Swp
Center 2.415 80 GHz Span 30 MHz 1"‘0’{‘3

#Res BH 308 kH=

#YEW 3606 kH=z

Sweep 20 ms (1801 ptsy

30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: 12742033-E5V4 DATE: 4/17/2019

FCC ID: BCGA2048 IC: 579C-A2048
¥ Agilent 21:28:46 Mar 25, 2819 L | Measure |
APw9.4.1(8219195,19478,
Ref 25 dBm Atten 30 dB Meas Off
#Peak
Log
19 Channel Power
dB/
Dffst
11
dE Occupied BH
#Phve ACP
ML Sz Multi Carrier
33 FC Power
AR

ﬁtﬁ] Power Stat

CCDF
Swp
Center 2.445 88 GHz Span 38 MHz 1"‘0’{‘3
#Res BH 306 kHz +YEBH 3008 kHz Sweep 20 ms (1001 pts)

I

30MHz SPAN, SEGMENT 2 OF 3

#  Agilent 21:36:67 Mar 25, 2019 L Measure
AFw3.4.1(021919>,19478,
Ref 25 dBm Atten 30 dB Meas Off
#Peak
Log
18 Channel Power
dB&/
Offst
11
dB Occupied BH
ACP
#PAvag
ML 32 Multi Carrier
53 FC Power
AA
f%:r'] Power Stat
CCDF
Swp
Center 2.475 B8 GH=z Span 30 MHz 1”‘0’{‘3
#Res BH 300 kH=z #YEH 26008 kH=z Sweep 20 ms (1861 ptsy
I

30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: 12742033-E5V4 DATE: 4/17/2019

FCC ID: BCGA2048 IC: 579C-A2048
8.5. AVERAGE TIME OF OCCUPANCY
LIMITS

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

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a 3.16 second scan, to enable resolution of each
occurrence.

The average time of occupancy in the specified 3.16 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

For AFH mode, the average time of occupancy in the specified 8 second period (20 channels *
0.4 seconds) is equal to 10 * (# of pulses in 0.8 s) * pulse width.

RESULTS

Page 29 of 74

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: 12742033-E5V4
FCC ID: BCGA2048

DATE: 4/17/2019
IC: 579C-A2048

8.5.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Number of :
ol Pulses in Average Time Limit Margin
DH Packet | Width of Occupancy g
3.16 (sec) (sec)
(msec) (sec)
seconds
GFSK Normal Mode
DH1 0.372 32 0.1190 0.4 -0.2810
DH3 1.628 15 0.2442 0.4 -0.1558
DH5 2.876 12 0.3451 0.4 -0.0549
Gl NPuurIT;t()eesri(r:f AL Limit Margin
DH Packet | Width of Occupancy g
0.8 (sec) (sec)
(sec) (sec)
seconds
GFSK AFH Mode
DH1 0.372 8 0.02976 0.4 -0.3702
DH3 1.628 3.75 0.06105 0.4 -0.3390
DH5 2.876 3 0.08628 0.4 -0.3137
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REPORT NO: 12742033-E5V4
FCC ID: BCGA2048

DATE: 4/17/2019
IC: 579C-A2048

3 Agilent 87:55:41 Mar 26, 2019 L Measure ¥ Agilent 7:32:18 Mar 26, 2019 L Measure
APw9.4.1(621919),44366, Conducted F2 a Mkrl  371.9 ps APv9.4.1(821919),44366, Conducted F2 a Mkrl  1.628 mg
Ref 25 dBm #Atten 36 dB -22.67 dB Meas Off| Ref 25 dBm #ftten 36 dB -17.84 dB Meas Off
#Peak #Peak
Log | Lag
18 18
ey Channel Power| B/ Channel Power
R -
Occupied BH Occupied BH
WPiiv ACP v ACP
HL 52 Multi Carrier WL 52 Multi Carrier,
$3 v Power| S3 48 Power|
AR AA
ﬁ?n Power Stat f%)n Power Stat
CCDF CCDF]
!
Center 2441 000 GHz Span 0 1z 1”‘0’{3 Center 2.491 000 GHz Span 0 1z 1"‘;{2
Res BH 1 MHz #YBH 1 MHz Sweep 1 ms (8801 pts) Res BH 1 MHz #UBH 1 MHz Sweep 2 ms (8891 pts)
Copyright 2000-2011 Agilent Technologies | Copyright 2000-2011 Agilent Technologies |
i Agilent 21:01:11 Mar 25, 2019 L Measure dt Agilent 87:57:26 Mar 26, 2019 L Measure
APv9.4.1(621319),19478, a Mkrl  2.876 ms APv9.4.1(621919),44366, Conducted F2
Ref 25 dBm #Htten 36 dB -30.23 dB Meas Off Ref 25 dBm #fAtten 36 dB Meas Off
#Peak #Peak
Log | Log
16 18
ey Channel Power| 4B/ Channel Power
Offst
11
Occupied BW dB | Occupied BH
DI
6.8 [[T]17]
dBm
WPhvg ACP| WPhvg k l ACP
- - o LR e ]
HL 52 Multi Carrier, v 52 a Multi Carrier
53 Power| S3FS Power|
AR AA
g%)n Power Stat ﬁ[])n Power Stat
CCDF CCDF
]
Center 2.441 000 GHz Span © Az 1”‘0’{3 Center 2.041 060 GHz Span 0 Hz 1"‘;{2
Res BH 1 MHz #JBH 1 MHz Sweep 4 ms (G001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1001 pts)
Copyright 2000-2011 Agilent Technologies | Copyright 2000-2011 Agilent Technologi |
# Agilent B7:36:11 Mar 26, 2019 L Measure ¢ Agilent 21:01:36 Mar 25, 2019 L Measure
APv9.4.1(8219197,44366, Conducted F2 APv9.4.1(621919),15470,
Ref 25 dBm #Htten 36 dB Meas Off Ref 25 dBm #fAtten 36 dB Meas Off
#Peak | #Peak
Log | Log
1w [ 18
ey Channel Power| 4B/ Channel Pover
Offst Offst —
11 11
dB Occupied BW dB Occupied BH
] DI
9.9 9.8
dBm dBm
#PAvg l I ACP #PRvy m& I | | ;l n ‘ ACP
] ! I;mmuw i 7 oG i L i
L 52 ! Multi Carrier, v s2f* e I Multi Carrier
53 F Power 53 FS Power
AR AA
g%)n Power Stat ﬁ[])n Power Stat
CCDF CCDF
Center 2.441 000 GHz Span © Az 1”‘0’{3 Center 2.041 060 GHz Span 0 Hz 1"‘0’{2
Res BH 1 MHz #JBH 1 MHz Sweep 3.16 5 (1001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1001 pts)
Copyright 2000-2011 Agilent Technologies | Copyright 2000-2011 Agilent Technologi |

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD -DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD —=3DH5
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REPORT NO: 12742033-E5V4 DATE: 4/17/2019
FCC ID: BCGA2048 IC: 579C-A2048

8.5.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in of Occupancy

(msec) 3.16 (sec) (sec) (sec)
seconds
8PSK Normal Mode
3DH1 0.382 32 0.12224 0.4 -0.2778
3DH3 1.632 16 0.26112 0.4 -0.1389
3DH5 2.885 13 0.37505 0.4 -0.025

Note: for AFH(8PSK) mode, please refer to the results of AFH(GFSK) mode; the channel
selection and hopping rate are the same for both EDR and Basic Rate operation, data for Basic
Rate demonstrates compliance with channel occupancy when AFH is employed.
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REPORT NO: 12742033-E5V4
FCC ID: BCGA2048

DATE: 4/17/2019
IC: 579C-A2048

3 Agilent 83:24:18 Mar 26, 2019 L Freg/Channel ¥ Agilent 08:27:32 Mar 26, 2019 L Freq/Channel
APw9.4.1(621919),44366, Conducted F2 a Mkrl 3821 ps Center Freq APv9.4.1(821919),44366, Conducted F2 a Mkrl  1.632 mg Center Freq
5;;%{5 dBm #Atten 36 dB -21.64 dB 2.44100000 Gl ESiaZkS dBm #ftten 36 dB -19.57 dB 2.44100000 iz
Log Lag
18 StartFreq 10 StartFreq
dB/ 2.44108068 GHz 4B/ 2.44100869 GHz|
IR StopFreg TN suorrec
2.441000088 GHz 2.44100809 GHz|
CF Step| CF Step
1. MHz . MHz
#PAvg Futo Man #PAvy [puto Man
HL 52 | Freq Offset, WL 52 | Freq Dffset
§3 MC @ Hz| 53 U8 B. Hz
AR L AR L
£(f): £(fn
F'(Fu)n Signal Track F'I('u)n Signal Track
On Off] On D]
L] |
Center 2.441 800 GHz Span @ Hz Center 2.441 006 GHz Span @ Hz
Res BH 1 MHz #YBH 1 MHz Sweep 1 ms (8801 pts) Res BH 1 MHz #UBH 1 MHz Sweep 2 ms (8891 pts)
Copyright 2000-2011 Agilent Technologies | Copyright 2000-2011 Agilent Technologies
i Agilent 22:18:11 Mar 25, 2019 L Measure ¥ Agilent 98:24:44 Mar 26, 2019 L Measure
APv9.4.1(621319),19478, a Mkrl  2.885 ms APv9.4.1(621919),44366, Conducted F2
Ref 25 dBm #Htten 36 dB -20.92 dB Meas Off Ref 25 dBm #fAtten 36 dB Meas Off
#Peak #Peak
Log * Log
16 18
ey Channel Power| 4B/ - Channel Power
(UKL I:—
i A e e o i
Occupied BW dB Occupied BH
DI
16.4 1 il
acp| | [Em ' f : ACP
#PAug #PRug WIW:
. . B L/ W . .
HL 52 Multi Carrier, v 52 Y Multi Carrier
53 Power| S3FS Power|
AR AA
g%)n Power Stat ﬁ[])n Power Stat
CCDF CCDF
Center 2.441 000 GHz Span © Az 1”‘0’{3 Center 2.041 060 GHz Span 0 Hz 1"‘;{2
Res BH 1 MHz #JBH 1 MHz Sweep 4 ms (G001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1001 pts)
Copyright 2000-2011 Agilent Technologies | Copyright 2000-2011 Agilent Technologi |
Agilent 88:28:18 Mar 26, 2019 L Measure ¢ Agilent 22:18:38 Mar 25, 2019 L Measure
APw9.4.1(6219198),44366, Conducted F2 APv9.4.1(621919),18474,
Ref 25 dBm #Htten 36 dB Meas Off Ref 25 dBm #fAtten 36 dB Meas Off
#Peak | #Peak
Log | Log
16 18
ey | Channel Power| 4B/ Channel Pover
Offst — Offst —
1 11
dB Occupied BW dB Occupied BH
ol DI
B | T R AT 1| o
#PAvg m: #PAvy Ju[
vLos2 * e Multi Carrier UL 52 T ' Multi Carrier
53 F Power 53 FS Power
AR AA
g%)n Power Stat ﬁ[])n Power Stat
CCDF CCDF
Center 2.441 000 GHz Span © Az 1”‘0’{3 Center 2.041 060 GHz Span 0 Hz 1"‘0’{2
Res BH 1 MHz #JBH 1 MHz Sweep 3.16 5 (1001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1001 pts)
Copyright 2000-2011 Agilent Technologies | Copyright 2000-2011 Agilent Technologi |

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - 3DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — 3DH5
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REPORT NO: 12742033-E5V4 DATE: 4/17/2019

FCC ID: BCGA2048 IC: 579C-A2048
8.6. OUTPUT POWER
LIMITS

§15.247 (b) (1)
RSS-247 (5.4) (b)

The maximum antenna gain is less than 6 dBi, therefore the limit is 30 dBm. Alternatively,
frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping channel
carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the
hopping channel, whichever is greater, provided the systems operate with an output power no
greater than 125 mWw.

TEST PROCEDURE

Measurements perform using a wideband gated RF power meter.
The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 dB cable) was entered

as an offset in the power meter to allow for a gated peak reading of power.
RESULTS
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REPORT NO: 12742033-E5V4 DATE: 4/17/2019
FCC ID: BCGA2048 IC: 579C-A2048

8.6.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Tested By: 44366
Date: 3/26/2019
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 12.64 30 -17.36
Middle 2441 12.68 30 -17.32
High 2480 12.67 30 -17.33

8.6.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Tested By: 44366
Date: 3/26/2019
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 13.16 21 -7.84
Middle 2441 13.42 21 -7.58
High 2480 13.03 21 -7.97

8.6.3. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION

Tested By: 44366
Date: 4/4/2019
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 12.01 21 -8.99
Middle 2441 11.71 21 -9.29
High 2480 10.43 21 -10.57

Page 35 of 74

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: 12742033-E5V4 DATE: 4/17/2019

FCC ID: BCGA2048 IC: 579C-A2048
8.7. AVERAGE POWER
LIMITS

None; for reporting purposes only

TEST PROCEDURE

Measurements perform using a wideband gated RF power meter.

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

RESULTS
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REPORT NO: 12742033-E5V4 DATE: 4/17/2019
FCC ID: BCGA2048 IC: 579C-A2048

8.7.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Tested By: 44366
Date 3/26/2019
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 12.41
Middle 2441 12.49
High 2480 12.43

Tested By: 44366
Date 3/26/2019
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 9.96
Middle 2441 9.98
High 2480 9.91

Tested By: 44366
Date 4/4/2019
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 9.36
Middle 2441 9.04
High 2480 7.80

8.7.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

8.7.3. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION
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REPORT NO: 12742033-E5V4 DATE: 4/17/2019
FCC ID: BCGA2048 IC: 579C-A2048

8.8. CONDUCTED SPURIOUS EMISSIONS

LIMITS

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

TEST PROCEDURE

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

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

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

RESULTS
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REPORT NO: 12742033-E5V4

FCC ID: BCGA2048

DATE: 4/17/2019
IC: 579C-A2048

8.8.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Antenna 1 SPURIOUS EMISSIONS, NON-HOPPING

Agilont Spectriam Analyzer - APV, 4.1( Agilent Spoctrum Analyzor - APy
T P i O SENGEN AR U 3 G ALIGIATE
2.400000000 GHz #Avg Type: RIMS Frequency enter Freq 13.015000000 GHz | #avg Type: RMS Frequency
WO Wids == Trig: Free Run AvglHold: 1001100 T PHO: Fas e Trig: Free Run AvglHeld: 1010
IFGain:Love  BAtten: 40 4B oerlP WFGainlow  #Atten: 40 45
+ I - Auto Tune| T - Auto Tune|
et oot 11 48 MKrT 2.402 025 GHZ ot Offeet 11 B MKkrd 25.579 3 GHZ
1054 Ref 30.00 dBm 13.094 dBm 1042/ Ref 30.00 dBm -30.444 dBm
og og
' Center Freq| b Center Freq|
2.400000000 GHz| ¥ 13.015000000 GHz|
Start Freq| StartFreq
2392600000 GHz| . 30.000000 MHz |
Wy i g
Stop Freq| Stop Freq
2.407600000 GHz| 26 000000000 GHz|
Center 2.400000 GHz Span 15.00 MHz, CF Step Start 30 MHz Stop 26.00 GHz, CF Step,
#Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pis] 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz ‘Sweep 2.483 s (40001 pts) | 2537000000 GHz|
1) S Y S | T ) T 22 Man ) T Y | I AT O I |24 Man
N t 2402025 GHz 13,094 dBm 1N T 24020 GHz 11,836 dBm
2 N 1 2400000GHz 42628 dBm 2 N f 48040GHz 39367 dBm
3N f 2.389 660 GHz -39.425 dBm Freq Offset] 3N T 7208 0 GHz 40569 dBm Freq Offset|
4 oHz N f 256733GHz 30444 dBm oz
5 5
3 &
7 7
B8 8
3 9
10 10
11 v 11 8
€ 5 < »
wsa ST o pr—

LOW CHANNEL BANDEDGE

OUT-OF-BAND LOW CHANNEL

St Spacirom Arsiyzer - APY9.4 0Z1513), 17555, Condocd T
: e e : @ - e
. #Avg Type: RMS Frequency enter Freq 13.015000000 GHz BAvg Type: RMS Frequency
FO: Wida <= Trig: AvglHold: 100100 BNO: Fasi == Trig: Frae Run AvglHald: 1010
IFGain:Low #Atton: 40 4B oerlF . IFGaiikLow #Atten: 40 4B
[ Mkr1 2441 015 GHzl ~ AweTune et ortest 11 a8 TWkd 268137 GHa|| ~ AutoTune
ol Ref 30.00 dBm 13.295 dBm 10d5/a__Ref 30.00 dBm -31.558 dBm
156 2
Center Freq| (\ Center Freq|
. 2.441000000 GHz| T 13.015000000 GHz|
StartFreq| StartFreq|
2433500000 GHz| ' 30.000000 MHz|
Dl
Stop Freq| | Stop Freq
2.448500000 GHz| 26.000000000 GHz|
op) Start 30 MHz Stop 26.00 GHz CF Step
1500000 MHz [#Res BW 100 kHz #VBW 300 kHz Sweep 2483 s (40001 pis)| 2557000000 Griz
jfuta Man T A 15 ) e - |22 Man
1 N f 24410 GHz 13.111 dBm
2 N T 48820 GHz 39837 dBm
Freq Offset| 3N f 7.323 0 GHz 40091 dBm Freq Offset|
oH N T 8B137GHz 31568 dBm ohz
5
]
7
8
9
Center 2441000 GHz Span 15.00 MHz 1 "
#Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts) < >
e o —

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

Agilent Spectrum Analyzer - APv 4.1( 17559, Conducted T Agilent Spectrum Analyzer - AP¥9.4,1{021919), 17559, Conducted F
¢ 2 SN AR U 3 @ o SBrET AL
2.483500000 GHz #Avg Type: RMS Frequency enter Freq 13.015000000 GHz | #avg Type: RMS Frequency
WO Wids == Trig: Free Run AvglHold: 1001100 T : st —»= Trig:Free Run AvglHeld: 1010
IFGain:Love  BAtten: 40 4B oerlP WFGainlow  #Atten: 40 45 oerlP
+ T - Auto Tune| T = - Auto Tune|
et oot 11 48 MKrT 2.480 020 GHZ ot Offeet 11 B MKkrd 25.746 8 GHZ
|9 gridy_ Ref 30.00 dBm 13.182 dBm 19 g5idie_Ref 30.00 dBm -31.372 dBm
. Center Freq 19} Center Freq|
2.483500000 GHz| 13.015000000 GHz|
StartFreq| StartFreq|
2476000000 GHz| ¥ 30.000000 MHz|
A 7
& o o T$)
Stop Freq| Stop Freq
2.491000000 GHz| 26 000000000 GHz|
Center 2.483500 GHz Span 15.00 MHz, CF Step Start 30 MHz Stop 26.00 GHz, CF Step,
#Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts] 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 2483 s (40001 pts) | 2597000000 GHz|
{MrAlMoDE TRC] ScL] [ FUNCTIDHWIDTH] FUNCTIOH VLUE R [pute Man | T I 1151 B 5 N SR jputo Man)
N t 2480020 GHz 13182 dBm TN T 2.4800 GHz 12614 dBm
2 N 1 2467730GHz  -39.487 dBm 2 N T 49600 GHz 295 dBm
3 N f 2.483 500 GHz 41849 dBm Freq Offset| 3N f 7.440 0 GHz 41934 dBm Freq Offset|
: 0 Mz fmn N f 257468GHz  31372dBm oMz
& 8
7 7
B8 8
3 9
10 10
11 v 11 8
¢ > < »
wsc STars usc Tamus

OUT-OF-BAND HIGH CHANNEL

HIGH CHANNEL BANDEDGE
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REPORT NO: 12742033-E5V4 DATE: 4/17/2019
FCC ID: BCGA2048 IC: 579C-A2048

Antenna 1 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

¥ Agilent 20:58:30 Mar 25, 2019 L Measure 3 Agilent 20:53:46 Mar 25, 2019 L Measure
APv9.4.1(621919),19478, Mkrl 2.482 835 GHz APv9.4.1(021919),19478, Mkrl 2.478 160 GHz|
Ref 25 dBm #ftten 36 dB 12.79 dBm Meas Off| Ref 25 dBm #Atten 36 dB 12.78 dBm Meas Off|
#Peak 4] I #Peak 1
Log | Log
ég/ Channel Power ég/ Channel Power|
Offst Offst
11 11
dB Occupied BH dB Occupied BH
ol 2 ol é
o W
I il
ACP ACP
#PAvg #PAvg
Center 2.400 000 GHz Span 15 MHz . . Center 2,483 500 GHz Span 15 MHz . .
#Res BH 100 kHz WBH 300 KHz  Sweep 1.467 ms cL001 prsy || TNU c:;:::: #Res BH 108 kHz WUBH 300 kHz  Swesp 1467 ms (101 prs) || TN c;;:;g
Marker Trace Typa ¥ Axis Anplitude Marker Trace Type K Axie Amplitude
1 1y Freq 2,482 B35 GHz 12.79 dBm 1 1) Freq 2.478 168 GHz 12.78 dBn
2 (&b} Fi 2,468 BAA GH: -47.15 dB 2 [¢5) Fi 2.485 375 GH: -45.28 db
3 25 Freq 2339 325 GHa 24544 o Powercsctna; 3 e Freq 20483 520 G 4555 e Powercsctna;
More More
1 of 2 1 of 2
| |
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REPORT NO: 12742033-E5V4 DATE: 4/17/2019
FCC ID: BCGA2048 IC: 579C-A2048
8.8.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Antenna 1 SPURIOUS EMISSIONS, NON-HOPPING

Agilent Spectrum Analyzer - APY3.4.1(02 2559, Conducted [

559, Conducted T
SN . U 3 @ o = AL E
Avg Type: requency enter Freq 13.015000000 GHz BAvg Type: RMS requency
PO Wida = Trig: AvglHold: 100100 st = Trig: Frae Run AvglHold: 1010
IFGaiLow #Atten: 40 dB A . IF Gainelow #Aten: 40 4B A .
- =T56 ] uto Tune; = = - uto Tune,
r Osst11 4B MKr1 2.401 965 GHZ] et Onet 1148 WIKrd 25,596 2 GHz
10 c5id__Ref 30.00 dBm 9.151 dBm 10d5/a__Ref 30.00 dBm -30.495 dBm
og og
’ Center Freq| . Center Freq|
2.400000000 GHz| { 13.015000000 GHz|
StartFreq| StartFreq|
2.392500000 GHz| [ 30.000000 MHz|
9 { | | L B, s
| StopFreq)| Stop Freq|
2.407500000 GHz| 26000000000 GHz
Center 2.400000 GHz Span 15.00 MHz, CF Step Start 30 MHz Stop 26.00 GHz, CF Step,
#Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts| 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 2483 s (40001 pts) | 2597000000 GHz|
(uratvooeliaclscll s L L FUNCTON L PUCTIDN WIDTH L FUNCTION VALUE R [pute Man (uerlHobElTREESCLL L L FUNCTION L PURETORMADTHT FUNCTION Ve B jputo Man)
N t 2401965 GHz 5,151 dBm TN T 2.4020 GHz 6283 dBm
2 N 1 2400000GHz 42488 dBm 2 N T 48040GHz 41202 dBm
3 N f 2.386 965 GHz 38872 dBm Freq Offset| 3N f 7206 0 GHz 37.665 dBm Freq Offset|
: 0 Mz fmn N f 255962GHz 30435 dBm oMz
6 8
T 7
[ 8
3 g
10 10
1 - 1 ~
¢ » < »
wsa ST o pr—

LOW CHANNEL BANDEDGE OUT-OF-BAND LOW CHANNEL

9, Conducted

ey
oy " . n 2 o e T -
#Avg Type: requency enter Freq 13.015000000 GHz | #avg Type: RMS requency
O Wilda —v= Trig:Free Run AvglHold: 1001100 : Fast = Trig: Free Run AvglHold: 10110 e
IFGain:Lowe BArten: 40 4B IF Gainel ow #Amen: 40 dB oerlF
et otest 1 48 WIKr1 Z.440 985 GHz|| ~ AweTune eromeet 1 a8 k4 26.7312 GHa||  AuteTune
1R/ Ref 30,00 dBm 9.176 dBm 10dBidy__ Ref 30.00 dBm -31.040 dBm
(28 ke
Center Freq| Center Freq
2441000000 GHz| O 13.015000000 GHz|
Start Freq| StartFreq
2.433500000 GHz| T T . 30.000000 MHz |
: y
{0 )
Stop Freq| Stop Freq
2.448500000 GHz| 26 000000000 GHz|
CF Step Start 30 MHz Stop 26.00 GHz, CF Step
i 1500000 M [#Res BW 100 kHz #VEW 300 kHz Sweep 2.483 5 (40001 pts) | 2567000000 GHz|
e Man 0 L S S A I 5 ) S - | Man
1 N f 24410 GHz 7.920 dBm
2 N T 48820 GHz 39919 dBm
Freq Offset| 3N f 7.3230GHz 39.093 dBm Freq Offset|
0 Hgl N f 267312 GHz 31,040 dBm OHz
5
6
7
8
9
Center 2441000 GHz Span 15.00 MHz ® n
[#Res BW 100 kHz #VBW 300 kHz ‘Sweep 1.467 ms (1001 pts) < »
sa Tan sc =

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

Agilont Spoctrum Analyzer - ADYB.A4.1] Agilent Spoctrum Analyzor - AP
E3 T B A E U W P ALIIATD 08 F
2.483500000 GHz #Avg Type: RM: requency enter Freq 13.015000000 GHz | #avg Type: RMS requency
PO Wids == Trig: Free Run AvglHold: 1001100 FO: Fas s Trig: Free Run AvglHeld: 1010 e
IFGain:Low #hrten: 40 dB IF Gain:Low #eren: 40 4B oET]
et OTet 11 a8 MKr1 2.478 960 GHz|| ~ AuoTune et Oet 11 a8 Mkra 25,924 7 GHZ Auto Tune
3
10 c5id__Ref 30.00 dBm 9.090 dBm 10d5/a__Ref 30.00 dBm -31.208 dBm
og og
Center Freq| 7 Center Freq|
’ T T T 2.483500000 GHz| \) T 13.015000000 GHz|
StartFreq| T StartFreq|
T 2.476000000 GHz| I T { 30.000000 MHz |
& 0 o
\ ¥ Vi
Stop Freq| Stop Freq
2.491000000 GHz| 26.000000000 GHz|
Center 2.483500 GHz Span 15.00 MHz CF Step Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts 1.500000 MHz #Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) | 2557000000 GHz|
[l mooel ract 5o L UHETAN L CTIONIDTHE ruCTon v [t Man | I A 15 O S A ST jouto Man
N 1 2.479 960 GHz 5,090 dBm 1N T 2480 0 GHz 7.966 dBm
] 1 2484745GHz 39664 dBm 2 N 49600GHz 39261 dBm
3N f 2.483 500 GHz -40.334 dBm. Freq Offset] 3N T 7.440 0 GHz -39.876 dBm Freq Offset|
4 0 Ha) - 4 259247GHz 31208 dBm oz
5 5
) 6
7 7
B8 8
El 9
10 10
1 - 1 ~
« » < »
[ Stans o -

HIGH CHANNEL BANDEDGE OUT-OF-BAND HIGH CHANNEL

Page 41 of 74

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: 12742033-E5V4 DATE: 4/17/2019
FCC ID: BCGA2048 IC: 579C-A2048

Antenna 1 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

3 Agilent 22:10:54 Mar 25, 2019 L Measure 3 Agilent 22:17:25 Mar 25, 2019 L Measure
APv9.4.1(621919),19478, Mkrl 2.401 845 GHz APv9.4.1(821919),19478, Mkrl 2.477 830 GHz|
Ref 25 dBm #ftten 36 dB 13.45 dBm Meas Off| Ref 25 dBm #Atten 36 dB 13.27 dBm Meas Off|
#Peak 1 | #Peak | 1 ‘ |
Log I Log | f |
ég/ | |lchannel Power ég/ Channel Power,|
Offst Offst
11 11
dB Occupied BH dB Occupied BH
ol 2 ] 2
B i
I il
ACP ACP
#PAvg #PAvg
Center 2.400 000 GHz Span 15 MHz . . Center 2,483 500 GHz Span 15 MHz . .
#Res BH 100 kHz WBH 300 KHz  Sweep 1.467 ms cL001 prsy || TNU c:;:::: #Res BH 108 kHz WUBH 300 kHz  Swesp 1467 ms (101 prs) || TN c;;:;g
Marker Trace Typa ¥ Axis Anplitude Marker Trace Type K Axie Amplitude
1 (5] Freq 2,481 845 GHz 13.45 dBm 1 1) Freq 2,477 838 GHz 13.27 dBm
2 (&b} Fi 2,468 BAA GH: -46.76 dB 2 1y F 2,484 265 GH -44.71 dB
3 o Freq 2337 165 G 2473 o Powercsctna; 3 o Freq 20483 520 G Z45.52 e Powercsctna;
More More
1 of 2 1 of 2
| |

Page 42 of 74

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: 12742033-E5V4

FCC ID: BCGA2048

DATE: 4/17/2019
IC: 579C-A2048

9. RADIATED TEST RESULTS

LIMITS

FCC §15.205 and 815.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uv/m) at 3 m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 - 88 100 40
88 - 216 150 435
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

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

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

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

For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 3 MHz for peak measurements.

For the final measurements above 1GHz radiated spurious harmonics and band edge
measurement, there is no need for the average reading since the peak reading passed with the
peak limit. The average reading = peak reading — duty cycle Correction Factor (DCCF) which is
20 log (ON time/100 milliseconds) and greater than 20dB.

The spectrum from 1 GHz to 18 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band. Below 1GHz and above 18GHz
emissions, the channel with the highest output power was tested.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.

For below 30MHz testing, investigation was done on three antenna orientations (parallel,
perpendicular, and ground-parallel), parallel and perpendicular are the worst orientations,
therefore testing was performed on these two orientations only.

Page 43 of 74

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: 12742033-E5V4 DATE: 4/17/2019
FCC ID: BCGA2048 IC: 579C-A2048

KDB 414788 Open Field Site(OFS) and Chamber Correlation Justification

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

OFS and chamber correlation testing had been performed and chamber measured test result is
the worst case test result.

KDB 558074 D01 15.247 Meas Guidance v05r01

Use of a duty cycle correction factor (DCCF) is permitted for calculating average radiated field
strength emission levels for an FHSS device in 15.247. This DCCF can be applied when the
field strength limit (e.g., within a Government Restricted band) and the conditions specified in
Section 15.35(c) can be satisfied. The average radiated field strength is calculated by
subtracting the DCCF from the maximum radiated field strength level as determined through
measurement. The maximum radiated field strength level represents the worst-case (maximum
amplitude) RMS measurement of the emission(s) during continuous transmission (i.e., not
including any time intervals during which the transmitter is off or is transmitting at a reduced
power level). It is also acceptable to apply the DCCF to a measurement performed with a
peak detector instead of the specified RMS power averaging detector. Note that Section
15.35(c) specifies that the DCCF shall represent the worst-case (greatest duty cycle) over any
100 msec transmission period.
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REPORT NO: 12742033-E5V4 DATE: 4/17/2019
FCC ID: BCGA2048 IC: 579C-A2048

9.1. TRANSMITTER ABOVE 1 GHz

9.1.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION
BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

1ZKUL Fremont - Chamber H 25 Mor 20819 B3:11:23
Restricted Bandedge
- Project Number:
N Config:EUT Only
Mode:BT GFSK 2482MHz
Tested by: 12559
185
9': /\
85 / \
=
~ Peak Limit (dBulU/m)
> 7K
3
[is)
o
g
6’: / \
55l Averoge Limit (dBulym) / \
m bbbt oo bbb A TTTPO R T RTR NTTY Ui o T oo AILLJ«L.AIJ/ NIRRT
| AN el i ' Al " Y wif ik ¥
45
35
2.31 18 .5MH=z/ 2.415
Frequency (GHz)
Rangs (6) RELI/UEU Ref/Atin  Dst/fvg Type Sucep Pts  ASspo/Mlode Fosition Range (62 REW/UB Ref/Attn  Det/Avg Tupe Sucep Pt Fowps/Mode Fasition
1:231-2.415  WNCHE/H IE/1E PERK/Por Avg(RIS)  SehsectAuto) B0E0  HAXH 46 dage H

FSK 24A82MHz H.DAT 38915 11 May 2616 Rev 5.5 @i Dec 2616

Marker Frequency Meter Det AF T120 (dB/m) Amp/Cbl/Fltr/Pad Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.39 39.79 Pk 31.9 -22.3 49.39 74 -24.61 46 101 H
2 *2.384 4255 Pk 31.9 -22.3 52.15 74 -21.85 46 101 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 12742033-E5V4 DATE: 4/17/2019
FCC ID: BCGA2048 IC: 579C-A2048

VERTICAL RESULT

! ZKUL Fremont - Chamber H 25 Mor 20819 B83:27:48
Restricted Bondedge
s Project Number:
Config:EUT Only
Mode:BT GFSK 24B2MHz
Tested by: 12559
185
95 f
|
|
85 I
. I
< Peak Limit C(dBuU/m) |
> 7‘: |
2 |
S |
° \
|
65 t
55 Averoge Limit (dBulUim) | ‘\
!
TRV, 07 VI FOPUTOF I b WYY DR VT UMY A N O o b ISR RER T INTVY
45
35
2.31 18 5MH=z/ 2.415
Frequency (GHz)
Rangs (G) RELI/UB Ref/Attn  Dst/Avg Type Sucep Pte  #Sspofllode Fosition Range (6Hz) REW/UBII Ref/Attn  Det/Avg Tupe Susep Pte  #owps/Mode Pasition
231-2.415 BN 187/18 PEBK/Pir Pug(RUS)  SznsecCPuto) 8803 MAXH % deg
FSK 2482MHz U.DAT 38915 11 May 2816 Rev 9.5 B1 Dec 2816

Marker Frequency Meter Det AF T120 (dB/m) Amp/Cbl/Fltr/Pa Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.39 41.39 Pk 31.9 -22.3 50.99 74 -23.01 86 388
2 *2.333 43.85 Pk 316 -22.4 53.05 74 -20.95 86 388

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 12742033-E5V4 DATE: 4/17/2019
FCC ID: BCGA2048 IC: 579C-A2048

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

1ZI:LJL Fremont - Chamber H 25 Mar 2819 B84:18:56
Restricted Bondedge
1S Project Number:
Config:EUT Only
Mode:BT GFSK 248BMHz
Tested by: 12559
185
95 p
85 / \
‘e
>~ / \ Peak Limit (dBulU/m)
> 75
S
@
Z
65 / \
/ \ Averaoge Limit (dBuVU/m)
55 2
ot e e bt m.mJ \A,u.\ Bl i i o i sseadihabate by bt calis il mh st habaadi ke etttk et ~ ki b b e bl M ALl
Wty i sl ¥ ¥ Ll
a5
35
2.46 18 3MHz/ 2.563
Frequency (GHz)
Range (6tz) REI/UEU Ref/Aiin Del/fg Tope Sueep Pts  #Sups/fode Position Range (GHz) RBL/UBL] Ref/Attn Det/Avg Tupe Sueep Pts Foups/Mode FPasition
1:2.46-2.563 NGB/ 187/18 PEBK/Por RugRMS)  Auto 8000 MAKH 28 dags 172 c
GFSK 2488MHz H.DAT 38915 11 May 2816 Rev 9.5 B1 Dec 2816
Marker Frequency Meter Det AF T120 (dB/m) Amp/Cbl/Fltr/Pa Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.484 41.23 Pk 324 -22.3 51.33 74 -22.67 28 172 H
2 2.506 43.07 Pk 324 -22.3 53.17 74 -20.83 28 172 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 12742033-E5V4 DATE: 4/17/2019
FCC ID: BCGA2048 IC: 579C-A2048

VERTICAL RESULT

WZKUL Fremont - Chamber H 25 Mar 2819 04:02:18
Restricted Bondedge
- Project Number:
N Config:EUT Only
Mode:BT GFSK 248B8MHz
Tested by: 12559
185
95
85
‘s
~ Peak imit (dBulU/m)
> 75
3
©
N
65
Averaoge Limit (dBul/m)
55 2
TEVTOTONTR-XROTIO Y. Wbtttk i e e st onbis bt olebhcshont bt et bshotisth i
iMoo S Py o Gl i u b A N Py
45
35
2.46 18.3MH=z/ 2.563
Frequency (GHz)
Range (6Hz) RE/UBLI Ref/Attn  Det/Avg Tupe Sueep Pts #Sups/Mode FPosition Range (6Hz) RBL/UBLI Ref/Attn Det/Avg Tupe Sueep Pte FSups/Mode Fasition
2. 46-2.563 H(-3d8)/3M @/18 PEK/Par RugRMS)  Au 8000 WaxH 259 dege 251
FSK 2488MHz U.DAT 38915 11 May 2616 Rev 5.5 Bf Dec 2616
Marker Frequency Meter Det AF T120 (dB/m) Amp/Cbl/Fltr/Pa Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*2.484 40.32 Pk 324 -22.3 50.42 74 -23.58 259 251 A%
2 2531 43.2 Pk 324 -22.3 53.3 74 -20.7 259 251 A%

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 12742033-E5V4 DATE: 4/17/2019
FCC ID: BCGA2048 IC: 579C-A2048

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

| 1:UL Fremont - Chamber H 26 Mar 2819 21:43:54
Rodioted Emissions 3-Meters
Project Number:
185 Config:EUT Only
Mode :BT GFSK 24@2MHz
Tested by:30606
gl:
8:
Peok Limit (dBuU/m)
7:
e
; 5
2 6
@
o i
- Avg Limit (dBuU/m)
55 4
g
i M
a5 ok .
WWM AR e T o
il il w N
35 Hoabppent B
25
18 18
Frequency (GHz)
Renge (6Hz) REU/UB Ref/ttn  Det/Avg Tupe Sueep Pite  #5upe/fiode  FPosition| Renge (GH2) RBU/UBW Ref/Attn  Det/Avg Tuype Sucep Pte  #5ups/Mode  Position
11123 INC-3dB)/38<  IBT/18  PEAK/Pur Avg(RNS) SZnsec(Autc) 6ADB  HAXH 0-360degq 3:3-18 IM(-2d8)/30k 87/ PEAK/Pur Avg(RIS)  302nsec(Auto) 18k HAKH -368dege H
FCC Port!5C 2.46Hz RSE.TST 38915 29 Dec 2815 Rev 9.5 @1 Dec 2816
! 1:UL Fremont — Chamber H 26 Mar 2B19 21:43:54
Rodioted Emissions 3-Meters
Project Number:
185 Config:EUT Only
Mode :BT GFSK 2482MHz
Tested by: 308606
gl:
8:
Peak Limit (dBuU/m)
7:
e
S 6:
a 4
3 : . o
~ Avg Limit (dBuU/m) 5
55 o
=)
o
45
35
25
18 18
Frequency (GHz)
Renge (6H2) RBU/UB Ref/httn  Det/Avg Type Sueep Pte  #oupe/fode  FPosition| Rerge (GH2) RBU/UBW Ref/Attn  Det/Avg Type Sucep Pte  ¥5upe/fode Fosition
FCC Part!5C 2.4GHz RSE.TST 38915 29 Dec 2815 Rev 9.5 @1 Dec 2016

VERTICAL
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REPORT NO: 12742033-E5V4 DATE: 4/17/2019
FCC ID: BCGA2048 IC: 579C-A2048

RADIATED EMISSIONS

Marker Frequency Meter Det AF T136 (dB/m) Amp/Cbl/Fltr/P Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuVv) (dBuVv/m)
1 7.206 48.76 PKFH 36.3 -28 57.06 - - 335 315 H
2 *12.011 40.52 PKFH 38.9 -23.2 56.22 74 -17.78 42 108 H
3 16.815 38.22 PKFH 41.6 -21.1 58.72 - - 341 118 H
4 7.206 53.78 PKFH 36.3 -28 62.08 - - 277 112 \Y
5 *12.011 43.29 PKFH 38.9 -23.2 58.99 74 -15.01 184 113 \Y
6 16.815 36.6 PKFH 41.6 -21.1 57.1 - - 152 117 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
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REPORT NO: 12742033-E5V4

FCC ID:

BCGA2048

DATE: 4/17/2019
IC: 579C-A2048

MID CHANNEL RESULTS

| 1:UL Fremont - Chamber H 26 Mar 2819 22:15:27
Rodioted Emissions 3-Meters
Project Number:
185 Config:EUT Only
Mode :BT GFSK 2441MHz
Tested by:30606
gl:
8:
Peok Limit (dBuU/m)
7:
e
; 5
2 6
@
o i
- Avg Limit (dBuU/m)
55 4
i g M
4: ‘T "
WM IO T RO A e o
35 i o "
25
18 18
Frequency (GHz)
Renge (6Hz) RBU/UB Ref/Attn  Det/Avg Tupe Sueep Pite  #5upe/fiode  FPosition| Renge (GH2) RBU/UBW Ref/Attn  Det/Avg Tuype Sucep Pte  #5ups/Mode  Fosition
11123 IM(-3dB3/38<  IBT/18  PEAK/Pur Avg(RMS) SZnsec(Autc) 6ODB  HAXH B-360dkgq 3:3-18 IHM(-2d8)/30k 87/ PEAK/Pur Avg(RIS)  302nsec(Auto) 18k HAKH 8-360dsge H
FCC Port!5C 2.46Hz RSE.TST 38915 29 Dec 2815 Rev 9.5 @1 Dec 2816
! 1:UL Fremont — Chamber H 26 Mar 2B19 22:15:27
Rodioted Emissions 3-Meters
Project Number:
185 Config:EUT Only
Mode :BT GFSK 2441MHz
Tested by: 308606
gl:
8:
Peak Limit (dBuU/m)
7:
e
S 6:
3 4
S ‘ N o
~ Avg Limit (dBuU/m) 5
55
B
=}
45
35
25
18 18
Frequency (GHz)
Renge (6H2) RBU/UB Ref/httn  Det/Avg Type Sueep Pte  #oupe/fode  FPosition| Rerge (GH2) RBU/UBW Ref/Attn  Det/Avg Type Sucep Pte  ¥5upe/fode Fosition
FCC Part!5C 2.4GHz RSE.TST 38915 29 Dec 2815 Rev 9.5 @1 Dec 2016

VERTICAL
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REPORT NO: 12742033-E5V4

FCC ID: BCGA2048

DATE: 4/17/2019
IC: 579C-A2048

RADIATED EMISSIONS

Marker Frequency Meter Det AF T136 (dB/m) Amp/Cbl/Fltr/P Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuVv) (dBuVv/m)
1 *7.323 45.61 PKFH 36.4 -26.6 55.41 74 -18.59 64 100 H
2 *12.206 39.39 PKFH 39.1 -23 55.49 74 -18.51 48 367 H
3 17.088 38.63 PKFH 41.4 -21 59.03 164 118 H
4 *7.323 52.72 PKFH 36.4 -26.5 62.62 74 -11.38 108 143 \Y
5 *12.206 41.74 PKFH 39.1 -23 57.84 74 -16.16 24 108 \Y
6 17.088 38.82 PKFH 41.4 -21 59.22 334 118 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
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REPORT NO: 12742033-E5V4

FCC ID:

BCGA2048

DATE: 4/17/2019
IC: 579C-A2048

HIGH CHANNEL RESULTS

| 1:UL Fremont - Chamber H 26 Mar 2819 23:12:31
Rodioted Emissions 3-Meters
Project Number:
185 Config:EUT Only
Mode :BT GFSK 2488MHz
Tested by:30606
gl:
8:
Peok Limit (dBuU/m)
7:
e
S 5
2 6
@
o i
- Avg Limit (dBuU/m)
55 1 3
T > T
4 W MM
AL iyl o
35 ooy gy o
25
18 18
Frequency (GHz)
Renge (6Hz) RBU/UB Ref/Attn  Det/Avg Tupe Sueep Pite  #5upe/fiode  FPosition| Renge (GH2) RBU/UBW Ref/Attn  Det/Avg Tuype Sucep Pte  #5ups/Mode  Fosition
11123 IM(-3dB3/38<  IBT/18  PEAK/Pur Avg(RMS) SZnsec(Autc) 6ODB  HAXH B-360dkgq 3:3-18 IHM(-2d8)/30k 87/ PEAK/Pur Avg(RIS)  302nsec(Auto) 18k HAKH 8-360dsge H
FCC Port!5C 2.46Hz RSE.TST 38915 29 Dec 2815 Rev 9.5 @1 Dec 2816
! 1:UL Fremont — Chamber H 26 Mar 2B19 23:12:31
Rodioted Emissions 3-Meters
Project Number:
185 Config:EUT Only
Mode :BT GFSK 248BMHz
Tested by: 308606
gl:
8:
Peak Limit (dBuU/m)
7:
e
S 5
3 6 4
9 a}
~ Avg Limit (dBuU/m)
55 =
j=)
9 o
45
35
25
18 18
Frequency (GHz)
Renge (6H2) RBU/UB Ref/httn  Det/Avg Type Sueep Pte  #oupe/fode  FPosition| Rerge (GH2) RBU/UBW Ref/Attn  Det/Avg Type Sucep Pte  ¥5upe/fode Fosition
FCC Part!5C 2.4GHz RSE.TST 38915 29 Dec 2815 Rev 9.5 @1 Dec 2816

VERTICAL
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REPORT NO: 12742033-E5V4 DATE: 4/17/2019
FCC ID: BCGA2048 IC: 579C-A2048

RADIATED EMISSIONS

Marker Frequency Meter Det AF T136 (dB/m) Amp/Cbl/Fltr/Pa Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuVv) (dBuVv/m)
1 *7.441 47.12 PKFH 36.5 -27.3 56.32 74 -17.68 224 115 H
2 *12.401 39.92 PKFH 39.1 -23.2 55.82 74 -18.18 323 362 H
3 17.361 38.63 PKFH 411 -20.4 59.33 - - 329 109 H
4 *7.44 53.35 PKFH 36.5 -27.3 62.55 74 -11.45 304 102 \Y
5 *12.399 41.14 PKFH 39.1 -23.2 57.04 74 -16.96 166 118 \Y
6 17.359 36.85 PKFH 411 -20.4 57.55 - - 160 221 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
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REPORT NO: 12742033-E5V4 DATE: 4/17/2019
FCC ID: BCGA2048 IC: 579C-A2048

9.1.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

1ZKUL Fremont - Chamber G 23 Mor 2819 Be:16:21
Restricted Bondedge
s jr"DJ?Ct Number:
ZonfigiEUT Only
Mode BT 8PSK 24B2MHz
Tested by 38686
185

Peak Limit (dBuU/m3

. n

Average Limit (dBulim) /

CdBul/m3
~J
N
—
P

5':
AT VT S TORT ORTE P A bt el
ity b bt o A Mt Al J VW
4|:
3':
2. 31 18.EMH=z/ 2.415

Frequency (GHz)

Range (GHz) REUI/EH Ref/ftin  Jel/Avy Tupe Sueep Pte  #ups/llade Pesitior Range (GHz1 REUAEH Fef/Attn  Det/vg Type Sueep Pts  Eups/Modz Pasition
1:Z31-2415  MCME/A  187/18 EAK/Pir AvgRIS)  Tnsec(fute) 9302 HAKH 9 degs H

Low CH BE - H.TST 38915 11 May 2816 Fev 9.5 @1 Dec 2@1E

Marker Frequency Meter Det AF T120 (dB/m) Amp/Cbl/Fltr/Pad Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
*2.39 41.38 Pk 319 -22.3 50.98 74 -23.02 95 303 H
2 *2.374 43.45 Pk 31.8 -22.3 52.95 74 -21.05 95 303 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 12742033-E5V4 DATE: 4/17/2019
FCC ID: BCGA2048 IC: 579C-A2048

VERTICAL RESULT

1ZKUL Fremont - Chamber G 23 Mor 2819 80:26:19

Restricted Bondedge

115 ir‘Dcht Number:
ZontigiEUT Only
Mode:BT 8PSK 24B2MHz
Tested by: 30666

185

g5

. /|

75 Peck Limit (dBuU/m3 / \

. N

Avercge Limit (dBuUym) H

[ RRR U TE Y W WMWMWMMNWWW T TR IN AT o TR ) W WWNWWM
Al bl i s A B ot

CdBul/m3

55

45

35

2.31 18 .BMH=z/ 2.415
Frequency (GHz)

Range (GHz) REW/VBW Ref/fttn  Jet/fvy T #Sups/Mode
1:2.31-2.415

e Sueep Pts Pesitior Range (6Hz1 REW/UBl Fef/fttn  Det/fvg Tupe Sucep Pts #Sups/Mode Pasition
WEHE/H 1818 EKF AR Auto om0 MAKH 33 dege 390

p.TST 38915 11 Moy 2616 Fev 9.5 B Dec 201E

Marker Frequency Meter Det AF T120 (dB/m) Amp/Cbl/Fltr/Pa Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
1 *2.39 40 Pk 319 -22.3 49.6 74 -24.4 333 390 \2
2 *2.381 4291 Pk 318 -22.3 52.41 74 -21.59 333 390 \2

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 12742033-E5V4 DATE: 4/17/2019
FCC ID: BCGA2048 IC: 579C-A2048

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

1ZKUL Fremont - Chamber G 22 Mor 2819 23:53:83
Restricted Bondedge
= “roject Number:
1 ZonfigiEUT Only
Mode BT 8PSK 2488MHz
Tested by 38686
185
95 /
8!: I \
G ,
> / \ Peak Limit C(dBul/m)
> 7':
3
0
65
55 ) \ Average Limit (f‘BuU/m]
bmtab b L T AT T TR I RV ST R kbl
b s A i W it Sl e P baniy u ikl
45
3':
2.46 18 3MH=/ 2.563
Fregquency (GHz)
Range (GHz) RE/UBI Ref/Bttn  Jet/fvy Type Sueep Ps  #Sups/fode Pesitior Range (GHz! RBU/UBH Fef/bttn  Det/fvg Tupe Suezp Pte  #oups/Mode Pasition
1:2.46-2.563 N30/ 107/18 ERK/Pir AvgRMS)  Tmoec(fube) 8300 MAKH 123 degs H
BPSK 2488 H 1808, DAT 36915 11 May 2616 Fev 9.5 B1 Dec 201E
Marker Frequency Meter Det AF T120 (dB/m) Amp/Cbl/Fltr/Pa Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.484 41.17 Pk 324 -22.3 51.27 74 -22.73 103 101 H
2 *2.499 43.49 Pk 324 -22.3 53.59 74 -20.41 103 101 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 12742033-E5V4 DATE: 4/17/2019
FCC ID: BCGA2048 IC: 579C-A2048

VERTICAL RESULT

1ZKUL Fremont - Chamber G 23 Mor 2819 00:02:02
Restricted Bondedge
- “roject Number:
i Zonf g EUT Only
Mode:BT 8PSK 2480MHz
Tested by: 30666
185
95
85 / \
&
i / | | Pesk Limit tdBul/m
> 7|:
3
: / \
o
65
} \ Avercge Limit (dBul/m)
5|:
N Y P YO W TN DR RV R SR WA DRSO
A Gl
45
3|:
2.46 18. 3MH=/ 2.563
Frequency (GHz)
Range (Giz) RE/VBH Ref/Atin  Jet/fvy Type Sueep Pts #Sups/Made Pesitior Range C(GHz! RB/UEH fef/Attn  Det/fvg Tupe Suesp Pts #Sups/Mode Pasition
1:2.46-2.563 HE3B/N 107/18 EMK/Par Pg(AMS)  Tmsec(fubo) 8300 MAXH 164 dege U
High CH BE - U.TST 36915 11 Nay 2816 Fev 9.5 B Dec 201E
Marker Frequency Meter Det AF T120 (dB/m) Amp/Cbl/Fltr/Pa Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.484 40.62 Pk 324 -22.3 50.72 74 -23.28 194 403
2 2527 43.52 Pk 324 -22.3 53.62 74 -20.38 194 403

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 12742033-E5V4
FCC ID: BCGA2048

DATE: 4/17/2019
IC: 579C-A2048

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

11,UL Fremont — Chomber G Z2 Mor 28°9 22:13:48
Rodioted Emissions 3-Meters
_ Project Number:
14 Config EUT Only
Mode :BT 8PSK 2482MFz
Tested by: 306086
a5
a5
Peak Lim t CdEul/m)
e
> -
3 5
n
o
~ o Avg Limit (dBul/m)
o
g
4* PRI i
WW b i

| P
5 I e W et ontmiadil

1 18 18
Frecuercy (Ckz
Rerge 162) PEBY Ref/Aitn  Dei/Avg Teps Sueeo Pto wpallode  Position Range @) R Ref/itn  Det/ing Ty Sweep Fto  Towoafods  Prsition
115 IN(-3dB)/ 30k 187716 PEAK/Pur Fug(RMS)  E2nsez(Aulo) 6870 MAXH B-Z6degs H R IMC-3dB) /38 87/6 PEAK/Fur ArglRMS)  332nsecthuto) 1Bk MAKH B-368degs H
FCC Part!EC 2.¢GHz RSZ.TST 3@915 29 Dec zHI5 Rev 9.5 B1 Dec 2k16
11,UL Fremont — Chomber G Z2 Mor 28°9 22:13:48
Rodioted Emissions 3-Meters
_ Project Number:
14 Config EUT Only
Mode :BT 8PSK 2482MFz
Tested by: 30606
35
35
B Pzak Lim t (dBul/m)
7
T
5
3 2
B
- =
~ Avg Limit (dBul/m) z
2
o
45
4
[u)
35
55
1 18 18
Frecuerce (Gkz)
Rerge 162) N Ref/Aitn  Dei/Avg Teps Sueeo Pts opsllode  Position Rarge @) T Ref/itn  Det/ing Ty Sweep Fto  Towoafods  Prsition
FCC Port1EC 2. ¢GHz RSZ.TST 36915 29 Dec cHIS Rev 9.5 61 Dec 2F16

VERTICAL
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REPORT NO: 12742033-E5V4 DATE: 4/17/2019
FCC ID: BCGA2048 IC: 579C-A2048

RADIATED EMISSIONS

Marker Frequency Meter Det AF T120 (dB/m) Amp/Cbl/Fltr/P Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuVv) (dBuVv/m)
1 *3.634 40.37 PKFH 34.8 -29.8 45.37 74 -28.63 85 397 H
2 7.206 47.66 PKFH 35.8 -27.8 55.66 - - 95 101 H
3 *12.009 41.01 PKFH 39.5 -22.9 57.61 74 -16.39 263 106 H
4 *3.624 40.11 PKFH 355 -30.1 4551 74 -28.49 104 367 \Y
6 *12.011 41.48 PKFH 39.5 -23 57.98 74 -16.02 45 130 \Y
5 7.206 53.45 PKFH 35.8 -27.8 61.45 - - 122 211 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
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REPORT NO: 12742033-E5V4
FCC ID: BCGA2048

DATE: 4/17/2019
IC: 579C-A2048

MID CHANNEL RESULTS

11,UL Fremont — Chomber G Z2 Mor 28°9 22:43:13
Rodioted Emissions 3-Meters
_ Project Number:
14 Config EUT Only
Mode :BT 8PSK 2441MFz
Tested by: 306086
a5
a5
B Peak Lim t CdEul/m)
e
> -
3 5
n
o
~ Avg Limit (dBul/m)
D
LT 3
45
WWM%M 1 L PR
" o
35 WMM by
.
1 18 18
Frecuercy (Ckz
Rarge 162) FEU/UB Ref/Atn  Det/Avg Tupe Sumoo Pts  dups/lbde  Fosition Range 6Hz) E Ref/fttn Det/ivg Tyas Sucep Pts  ouoofliods  Psition
1:1-3 3B/ 187718 PEAK/Pur ReglR1S)  SonsesChute) 6838 MAKH B36Bego H | 3318 -/ 87/8 PEAR/Fur AegRMS)  Blnsechuto) 18k NAKH 8-FBdegs H
FCC Part!EC 2.¢GHz RSZ.TST 3@915 29 Dec zHI5 Rev 9.5 B1 Dec 2k16

HORIZONTAL

11,UL Fremont — Chomber G Z2 Mor 28°9 22:43:13
Rodioted Emissions 3-Meters
_ Project Number:
14 Config EUT Only
Mode :BT 8PSK 2441MFz
Tested by: 30606
a5
a5
B Pzok Lim t CdBEul/m)
7
e
> p—
3 3
n
Z fivg Limit (dBul/m) 5
57 Vg miT u m o
5]
o
45
a
Q
25
.
1 18 18
Frecuerce (Gkz)
Rarge 162) FEU/UB Ref/Atn  Det/vg Tupe Sumoo Pts dps/lbde  Fosition Range 6Hz) E Ref/fttn Det/ivg Tyas Sucep Pts  ouoofliods  Psition
FCC Part!SC 2. ¢6Hz RSZ.TST 38915 29 Dec 2815 Rev 9.5 81 Dec 2E16

VERTICAL
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REPORT NO: 12742033-E5V4 DATE: 4/17/2019
FCC ID: BCGA2048 IC: 579C-A2048

RADIATED EMISSIONS

Marker Frequency Meter Det AF T120 (dB/m) Amp/Cbl/Fltr/Pa Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuVv) (dBuVv/m)
1 *3.621 40.36 PKFH 35.7 -30.2 45.86 74 -28.14 326 165 H
2 *7.323 46.04 PKFH 35.9 -27.6 54.34 74 -19.66 82 105 H
3 *12.204 38.28 PKFH 39.6 -22.9 54.98 74 -19.02 181 313 H
4 *3.618 39.77 PKFH 35.7 -30.3 45.17 74 -28.83 119 265 \Y
5 *7.323 53.02 PKFH 35.9 -27.6 61.32 74 -12.68 97 265 \Y
6 *12.205 40.34 PKFH 39.5 -22.9 56.94 74 -17.06 36 101 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
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REPORT NO: 12742033-E5V4 DATE: 4/17/2019
FCC ID: BCGA2048 IC: 579C-A2048

HIGH CHANNEL RESULTS

11,UL Fremont — Chomber G Z2 Mor 28°9 23:11:52
Rodioted Emissions 3-Meters
_ Project Number:
14 Config EUT Only
Mode :BT 8PSK 2488MFz
Tested by: 306086
a5
a5
B Peak Lim t CdEul/m)
e
> pu—
3 5
n
o
— _ Avg Limit (dBul/m)
D
g
45 ey )
WWWWM 1 e h .
" i
35 “iwunmgkhmh g
.
1 18 18
Frecuercy (Ckz
Rarge 162) FEU/UB Ref/Atn  Det/Avg Tupe Sumoo Pts  dups/lbde  Fosition Range 6Hz) E Ref/fttn Det/ivg Tyas Sucep Pts  ouoofliods  Psition
1:1-3 3B/ 187718 PEAK/Pur ReglR1S)  SonsesChute) 6838 MAKH B36Bego H | 3318 -/ 87/8 PEAR/Fur AegRMS)  Blnsechuto) 18k NAKH 8-FBdegs H
FCC Part!EC 2.¢GHz RSZ.TST 3@915 29 Dec zHI5 Rev 9.5 B1 Dec 2k16
11,UL Fremont — Chomber G Z2 Mor 28°9 23:11:52
Rodioted Emissions 3-Meters
_ Project Number:
14 Config EUT Only
Mode :BT 8PSK 2488MFz
Tested by: 30606
a5
a5
B Pzak Lim t (dBul/m)
7
e
5
ER
z 5
S fug Limit (dBulsm 3
2
6
o
45
4
o
25
.
1 18 18
Frecuerce (Gkz)
Rarge 162) FEU/UB Ref/Atn  Det/vg Tupe Sumoo Pts dps/lbde  Fosition Range 6Hz) E Ref/fttn Det/ivg Tyas Sucep Pts  ouoofliods  Psition
FCC Part!SC 2. ¢6Hz RSZ.TST 38915 29 Dec 2815 Rev 9.5 81 Dec 2E16

VERTICAL
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REPORT NO: 12742033-E5V4 DATE: 4/17/2019
FCC ID: BCGA2048 IC: 579C-A2048

RADIATED EMISSIONS

Marker Frequency Meter Det AF T120 (dB/m) Amp/Cbl/Fltr/P Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuVv) (dBuVv/m)
1 *3.616 40.2 PKFH 35.6 -30.3 455 74 -28.5 257 156 H
2 *7.44 48.93 PKFH 36 -27.9 57.03 74 -16.97 282 102 H
3 *12.4 39.02 PKFH 39.5 -23.6 54.92 74 -19.08 292 285 H
4 *3.621 39.12 PKFH 35.7 -30.2 44.62 74 -29.38 51 202 \Y
5 *7.44 54.13 PKFH 36 -27.9 62.23 74 -11.77 3 126 \Y
6 *12.399 39.58 PKFH 39.5 -23.6 55.48 74 -18.52 248 101 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
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REPORT NO: 12742033-E5V4 DATE: 4/17/2019
FCC ID: BCGA2048 IC: 579C-A2048

9.2. WORST CASE BELOW 1 GHZ

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

_UL Fremont - Cromber G 25 Mar 2B°9 14:11:58

Rodioted Emissions - 3 Meters

3

_ Project Number:
3 Config:EUT Only
Mode ‘BT Unrsz Cose
Tested by:39919

JERTE WL T TdECU m)

(dBul/m2
N

2 www Ww H LWWWM

15 m o’ W
b [TRSTLL ]
ot i
36 168 1668
Frecuercy (MFz2
Renge i1Hi2) FEL/UBU Ref/Atn  Det/Avg Tupe Sunoo Pts dups/lbde  Fosition Range (Hz) T Ref/fttn Det/ivg Tyas Sucep Pts  ouoofliods  Psition
1:36-200 12BRCEB)/ N /1B PEAK/LogPurVideo fmsec(uto) 4838 MAXH G-36Adess H | 3:286-1980 1ZKC6E /1N 97/ PEAR/LogPa—Videc  nsecthto) 8808 MR 8- 358degs H
FCC Part!SC 33-188BMHz. TST 38915 15 Jul Z814 Rev 9.5 81 Dec 2E16
B,UL Fremont — Chomber G 25 Mar 28°9 14:11:58
Rodioted Emissions - 3 Meters
_ Project Number:
3 Config:EUT Only
Mode :BT Uors: Cose
Tested by:39919
75
.
55
A
S F
~
> 45 h
S IERLTR T CEEUU /D i
o
o
15
25.4
254 :
0
15
36 168 1668
Frecuercy (MFz2
Range 1) TR Ref /Atn Det/fvg Tope ) Pto Toupllode  Position Range OHD) TR Ref Atk Dot/ivg Ture Suep Pto  Fomsfode  Pasition
FCC Part!SC 33-188BMHz. TST 38915 15 Jul Z814 Rev 9.5 81 Dec 2E16

VERTICAL
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REPORT NO: 12742033-E5V4
FCC ID: BCGA2048

DATE: 4/17/2019
IC: 579C-A2048

Below 1GHz Data

Marker Frequency Meter Det AF T185 Amp Cbl Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
1 31.0628 28.92 Pk 26 -31.2 23.72 40 -16.28 0-360 300 H
2 *131.0061 29.67 Pk 19.8 -30.1 19.37 43.52 -24.15 0-360 300 H
3 705.6657 30.79 Pk 26.2 -27.2 29.79 46.02 -16.23 0-360 100 H
4 31.1265 28.5 Pk 26 -31.2 23.3 40 -16.7 0-360 100 V
5 *128.0729 30.38 Pk 19.9 -30.2 20.08 43.52 -23.44 0-360 100 \Y
6 905.3917 30.09 Pk 28.3 -25.9 32.49 46.02 -13.53 0-360 100 \
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REPORT NO: 12742033-E5V4 DATE: 4/17/2019
FCC ID: BCGA2048 IC: 579C-A2048

9.3. WORST CASE 18-26 GHZ

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

‘Q:UL EMC 4 Apr 2819  B9:56:27
RF Emissians
= Order Number:
El Canf iguretion:EUT Only
Mode BT Warst Cose
Tested by / SN:33918
35
75 Peak Limit (dBull/m)
o
-
§
N 65
5
T 55 Avg Limit CdBEul/ml
0
2
o
=3
S
@
T
o5
15
] 26
Freguency (GHz)
Range (612 RGN RefJitin  Det/g Tops Sucep Fie BupsMode Lobal Rarge (B RELEY Ref7fiin  Det/fvg Type Sueep Pta  Fups/Mode Lobel
1:18-26 1M(-3dB)/ 3 87/ PEAKALogPur—lideo  [4msec(futa) 9BAT  MAKH Horizantal
18-266Hz Test TST 38915 6 Jon 2615 Rev 9.5 19 Oct 2616
‘Q:UL EMC 4 Apr 2819  B9:56:27
RF Emissians
= Order Number:
El Canf iguretion:EUT Only
Mode BT Warst Cose
Tested by / SN:33918
35
75 Peak Limit (dBull/m)
E
0
o 65
4
0
E
- ol Avg Limit CdBull/md
) 5
E 5 3
} 45 5 4 o}
@
()
2 a
35
o5
15
] 26
Freguency (GHz)
Range (612 RGN RefJitin  Detdg Tops Sucep Fie Wups/ode Lobal Range (B RELGY Ref/fiin  Det/fvg Type Sueep Pta  Faups/Mode Lobel
18-266Hz Test TST 38915 6 Jon 2615 Rev 9.5 19 Oct 2616

VERTICAL
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REPORT NO: 12742033-E5V4 DATE: 4/17/2019
FCC ID: BCGA2048 IC: 579C-A2048

18 - 26GHz DATA

Marker Frequency Meter Det T447 AF (dB/m) Amp/Cbl (dB) Dist Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading Reading (dBuV/m) (dB) (dBuVv/m) (dB)
(dBuv) (dBuVolts)
1 22.322 42.25 Pk 335 -20.4 -9.5 45.85 54 -8.15 74 -28.15
2 24.804 39.49 Pk 34.4 -19.5 -9.5 44.89 54 -9.11 74 -29.11
3 18.793 40.17 Pk 324 -21.9 -9.5 41.17 54 -12.83 74 -32.83
4 19.841 41.31 Pk 32.7 -21.5 -9.5 43.01 54 -10.99 74 -30.99
5 22.319 42.83 Pk 335 -20.4 -9.5 46.43 54 -7.57 74 -27.57
6 24.799 42.62 Pk 34.4 -19.5 -9.5 48.02 54 -5.98 74 -25.98

Pk - Peak detector
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REPORT NO: 12742033-E5V4 DATE: 4/17/2019
FCC ID: BCGA2048 IC: 579C-A2048

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Conducted limit (dBpV)
Frequency of emission (MHz) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

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: 12742033-E5V4 DATE: 4/17/2019
FCC ID: BCGA2048 IC: 579C-A2048

10.1.1. AC Power Line Host

LINE 1 RESULTS

WZQUL Fremont, CA CE Room 27 Mar 2818 13:38:15
Conducted RFI Uoltage
Project No:
186 EUT co.:fig.EUT + support laptop
Test Uolt/Freq: 128U / 6BHz Worst Case
Test By:39919
92
78
5 64 G = S-Ltese--B-B
i P
H [ T : CFR 47 Far 5 Class B Avg
3 50 ;
3 [ 1
[as}
k 36 %\g\/\ 2 : 1 | 7
B It A i e ¥ AR DT hUAY TRk nsatn) SRR D AP
| N A AN N | 1 AlA A D N
N T A NV AN L R A T e
\ I [ TN MUA Ml ! ” " I
3 S A il Y v s 1410 ‘J | 1 ww’” N
-6
15 1 [z 30
Frequency (MHz)
. D‘?;:vgz MHz) Qk['}zgé‘)‘gu Rgg/‘ﬁétn D;;;?:B Mode 12;;15;«1 Tgiak t?m;]/?ude t\tz-\u Range (MHz) RBW/UBY Ref/fttn  Det/Avg Made Sweep Pte  #Sups/Mode  Label
FCCI5 CE Closs B 15@kHz-36MHz Stepping.TST 38915 24 Feb 2616 Rev 9.5 26 May 2815
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 .3165 27.2 Qp 0 0 10.1 37.3 59.8 -22.5 - -
2 .31875 21.16 Ca 0 0 10.1 31.26 - - 49.74 -18.48
3 4065 21.3 Qp 0 0 10.1 31.4 57.72 -26.32 - -
4 411 11.73 Ca 0 0 10.1 21.83 - - 47.63 -25.8
5 .5415 19.82 Qp 0 0 10.1 29.92 56 -26.08 - -
6 .5415 14.27 Ca 0 0 10.1 24.37 - - 46 -21.63
7 .63375 20.7 Qp 0 0 10.1 30.8 56 -25.2 - -
8 .6405 16.28 Ca 0 0 10.1 26.38 - - 46 -19.62
9 951 223 Qp 0 1 10.1 325 56 -23.5 - -
10 .9555 12.22 Ca 0 1 10.1 22.42 - - 46 -23.58
11 1.0455 23.84 Qp 0 1 10.1 34.04 56 -21.96 - -
12 1.05225 12.82 Ca 0 1 10.1 23.02 - - 46 -22.98
13 1.26825 22.75 Qp 0 1 10.1 32.95 56 -23.05 - -
14 1.284 11.93 Ca 0 1 10.1 22.13 - - 46 -23.87

Qp - Quasi-Peak detector

Ca - CISPR average detection
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REPORT NO: 12742033-E5V4
FCC ID: BCGA2048

DATE: 4/17/2019
IC: 579C-A2048

LINE 2 RESULTS

12[a\_IL Fremont, CA CE Room 27 Mar 2819 13:38:15
Conducted RFI Uoltage
Project No:
186 EUTJCom“ig.EUT + support loptop
Test Uolt/Freq: 128U / 6BHz Worst Case
Test By:39919
92
78
o 64
! Tl
H a— L ( 17 Fart {5 Class B Avg
4 50
>
2 ) 15
36 1 32
1@6 ) 19 21 CELINC o
22 s N L M@ by T g : P
20 Eadil 2@8 I\ i ,‘ o "’le} [
g A\l il _j.h“
-6
5 1 iz] 308
Frequency (MHz)
Range (MHz) RBU/UBW Ref/fttn  Det/fivg Mode Sueep Pts  #Swps/Mode  Lobel Runge (MHz) RBL:(UBH Ref/‘ﬁyttn D?unvg Maode ‘Swsep ) Pt‘s ﬂ‘ﬁw‘ps{ﬂﬂde Label
FCCI5 CE Closs B 15@kHz-36MHz Stepping.TST 38915 24 Feb 2616 Rev 9.5 26 May 2615
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)
15 .3165 26.56 Qp 0 0 10.1 36.66 59.8 -23.14 - -
16 321 18.36 Ca 0 0 10.1 28.46 - - 49.68 -21.22
17 40425 21.48 Qp 0 0 10.1 31.58 57.77 -26.19 - -
18 40875 13.73 Ca 0 0 10.1 23.83 - - 47.67 -23.84
19 .53025 17.55 Qp 0 0 10.1 27.65 56 -28.35 - -
20 .53475 4.33 Ca 0 0 10.1 14.43 - - 46 -31.57
21 .63825 18.71 Qp 0 0 10.1 28.81 56 -27.19 - -
22 64275 12.45 Ca 0 0 10.1 22.55 - - 46 -23.45
23 .9465 20.47 Qp 0 1 10.1 30.67 56 -25.33 - -
24 .9555 5.21 Ca 0 1 10.1 15.41 - - 46 -30.59
25 1.04775 21.95 Qp 0 1 10.1 32.15 56 -23.85 - -
26 1.05225 8.24 Ca 0 1 10.1 18.44 - - 46 -27.56
27 1.2615 21.53 Qp 0 1 10.1 31.73 56 -24.27 - -
28 1.27725 4.09 Ca 0 1 10.1 14.29 - - 46 -31.71

Qp - Quasi-Peak detector

Ca - CISPR average detection
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REPORT NO: 12742033-E5V4 DATE: 4/17/2019
FCC ID: BCGA2048 IC: 579C-A2048

10.1.2. AC Power Line Norm

LINE 1 RESULTS

128LIL Fremont, CA CE Room 27 Mar 2819 13:55:082
Conducted RFI Uoltage
Project No:
186 EUT Conflig:EUT + Charger
Test Uolt/Freq: 128U / 6BHz Worst Case
Test By:39919
92
78
? 64 A
2 I I ( 17 Fort {5 Class B Avg
) 50
3 ; 3 2
[an} 4
T 36 il a 57 Gt
q
/\ ﬂ\ T B i
. /‘ b \ | | %
/ i
8&1/\ /\\ )\ M /\ | | l”,
2 e e T T W B BUINWEN IR Y
-6
5 1 iz] 308
Frequency (MHz)
Range (MHz) RBU/VBY Ref/fitn  Det/fivg Mode Sueep Pis  #Swps/Mode  Lobel Renge (MHz) RBU/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
FCCIS CE Closs B 158kHz-3BMHz Stepping.TST 38915 24 Feb 2016 Rev 9.5 26 May 2815

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 .3255 31.95 Qp 0 0 10.1 42.05 59.57 -17.52 - -

2 .3255 26.39 Ca 0 0 10.1 36.49 - - 49.57 -13.08

3 .65175 32.17 Qp 0 0 10.1 42.27 56 -13.73 - -

4 .65175 26.44 Ca 0 0 10.1 36.54 - - 46 -9.46

5 97575 30.27 Qp 0 1 10.1 40.47 56 -15.53 - -

6 978 24.5 Ca 0 1 10.1 34.7 - - 46 -11.3

7 1.302 25.6 Qp 0 1 10.1 35.8 56 -20.2 - -

8 1.302 19.76 Ca 0 1 10.1 29.96 - - 46 -16.04

9 1.9545 22.76 Qp 0 1 10.1 32.96 56 -23.04 - -

10 1.9545 16.81 Ca 0 1 10.1 27.01 - - 46 -18.99

11 2.2785 22.92 Qp 0 1 10.1 33.12 56 -22.88 - -

12 2.28075 16.65 Ca 0 1 10.1 26.85 - - 46 -19.15

Qp - Quasi-Peak detector

Ca - CISPR average detection
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REPORT NO: 12742033-E5V4 DATE: 4/17/2019
FCC ID: BCGA2048 IC: 579C-A2048

LINE 2 RESULTS

128LlL Fremont, CA CE Room 27 Mar 2819 13:55:082
Conducted RFI Uoltage
Project No:
186 EUT Conflig:EUT + Charger
Test Uolt/Freq: 128U / B6BHz Worst Case
Test By:39919
92
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N 64
! T—
¢ [ T . CFR 47 Fart |5 Class B Avg
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3 16 3 E
T 35 q‘ 28
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| i | [
22 \‘ U‘ inw ‘ b \ YR
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5 1 8 36
Frequency (MHz)
Range U2 REUVBL  Ref/fitn Det/ivg fode Suer Pie  Fowpe/fode Lobel Range () REUABI  Ref/Attn  Det/fvg Mok Sucp Pte  ¥oupe/fode  Label
1 " R 1/2.05KHz 13,3k 1/ORIT
FCCIS CE Closs B 158kHz-3BMHz Stepping.TST 38915 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 .3255 33.42 Qp 0 0 10.1 43.52 59.57 -16.05 - -
14 .3255 29.77 Ca 0 0 10.1 39.87 - - 49.57 9.7
15 .65175 31.99 Qp 0 0 10.1 42.09 56 -13.91 - -
16 .65175 30.44 Ca 0 0 10.1 40.54 - - 46 -5.46
17 978 30.27 Qp 0 1 10.1 40.47 56 -15.53 - -
18 978 28.87 Ca 0 1 10.1 39.07 - - 46 -6.93
19 1.302 25.19 Qp 0 1 10.1 35.39 56 -20.61 - -
20 1.302 23.96 Ca 0 1 10.1 34.16 - - 46 -11.84
21 1.9545 21.42 Qp 0 1 10.1 31.62 56 -24.38 - -
22 1.9545 20.15 Ca 0 1 10.1 30.35 - - 46 -15.65
23 2.28075 22.46 Qp 0 1 10.1 32.66 56 -23.34 - -
24 2.28075 20.49 Ca 0 1 10.1 30.69 - - 46 -15.31

Qp - Quasi-Peak detector

Ca - CISPR average detection
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11. SETUP PHOTOS

Please refer to 12742033-EP2V1 for setup photos

END OF TEST REPORT
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