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REPORT NO: R13441612L-E2 DATE: 10/29/2020
FCC ID: A94109L IC: 3232A-109L

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Bose Corporation
100 The Mountain
Framingham, MA 01701, USA

EUT DESCRIPTION: Left Earbud
MODEL.: 109L
SERIAL NUMBER: 083103U02530013AE, 083103u02540009AE
DATE TESTED: 2020-10-07 to 2020-10-12
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C: 2020 Complies
ISED RSS-247 Issue 2: 2017 Complies
ISED RSS-GEN Issue 5 + Amendment 1: 2019 Complies

UL LLC 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 LLC and all
revisions are duly noted in the revisions section. Any alteration of this document not carried out
by UL LLC 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, or any
agency of the U.S. government.

Approved & Released For

UL LLC By: Prepared By:
/
Brian T. Kiewra Haley Ackun
Project Engineer Laboratory Engineer
Consumer Technology Division Consumer Technology Division
ULLLC ULLLC
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REPORT NO: R13441612L-E2
FCC ID: A94109L

DATE: 10/29/2020

IC: 3232A-109L

2. TEST RESULTS SUMMARY

FCC Clause | ISED Clause Requirement Result Comment

Reporting ANSI C63.10 Section

See Comment Duty Cycle purposes only 11.6.

) RSS-GEN 6.7 99% OBW Reporting ANSI C63.10 Section
purposes only 6.9.3.

15.247 (a) (2) RSS-247 5.2 (a) |6dB BW Compliant None.

15.247 (b) (3) RSS-247 5.4 (d) |Output Power Compliant None.

See Comment Average power Reporting Per ANSI C63.10,
purposes only Section 11.9.2.3.2.

15.247 (e) RSS-247 5.2 (b) |PSD Compliant None.

15.247 (d) RSS-247 5.5 Conducted Spurious Emissions Compliant None.

15.209, 15.205 g?g_GEN 8.9, Radiated Emissions Compliant None.

15.207 RSS-Gen 8.8 AC Mains Conducted Emissions Compliant None.
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REPORT NO: R13441612L-E2 DATE: 10/29/2020
FCC ID: A94109L IC: 3232A-109L

3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15: 2020, ANSI C63.10-2013, KDB 558074 D01 15.247 Meas Guidance
v05r02, KDB 414788 D01 Radiated Test Site v01r01, RSS-GEN Issue 5 + Amendment 1: 2019,
and RSS-247 Issue 2:2017

4. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 12 Laboratory
Drive, Research Triangle Park, NC 27709, USA and 2800 Perimeter Park Dr., Suite B
Morrisville, NC, 27560 USA. 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.

12 Laboratory Dr. 2800 Perimeter Park Dr.
[0 Chamber ARTP North Chamber
O Chamber C RTP ] South Chamber

The above test sites and facilities are covered under FCC Test Firm Registration # 703469.
Chambers above are covered under Industry Canada company address and respective code.

UL LLC (RTP) is accredited by NVLAP, Laboratory Code 200246-0
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REPORT NO: R13441612L-E2 DATE: 10/29/2020
FCC ID: A94109L IC: 3232A-109L

5. DECISION RULES AND MEASUREMENT UNCERTAINTY
5.1. METROLOGICAL TRACEABILITY

All test and measuring equipment utilized to perform the tests documented in this report are
calibrated on a regular basis, with a maximum time between calibrations of one year or the
manufacturers’ recommendation, whichever is less, and where applicable is traceable to
recognized national standards.

5.2. DECISION RULES
The Decision Rule is based on Simple Acceptance in accordance with ISO Guide 98-4:2012
Clause 8.2. (Measurement uncertainty is not taken into account when stating conformity with a
specified requirement.)

5.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Radio Frequency (Spectrum Analyzer) 141.2 Hz
Occupied Channel Bandwidth 1.22%
RF output power, conducted 1.3 dB (PK)
0.45 dB (AV)
Power Spectral Density, conducted 2.47 dB
Unwanted Emissions, conducted 1.94 dB
All emissions, radiated 6.01 dB
Conducted Emissions (0.150-30MHz) - LISN 3.40 dB
Temperature 2.26°C
Humidity 6.79%
DC Supply voltages 1.70%
Time 3.39%
Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: R13441612L-E2 DATE: 10/29/2020
FCC ID: A94109L IC: 3232A-109L

5.4. 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 + 0 dB +10.1 dB+ 0 dB =46.6 dBuV
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REPORT NO: R13441612L-E2 DATE: 10/29/2020
FCC ID: A94109L IC: 3232A-109L

6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The EUT is a left wireless earbud of a wireless headset pair that has BT and BLE capability.

6.2. MAXIMUM OUTPUT POWER

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

Frequency Mode Output Power | Output Power
Range (dBm) (mW)
(MHZz)

2402 - 2480 BLE 8.51 7.10

6.3. DESCRIPTION OF AVAILABLE ANTENNAS
The radio utilizes an IFA monopole antenna, with a maximum gain of -0.6 dBi.
6.4. SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was version 0.7.13

The EUT Driver version installed in the support equipment during testing was Qualcomm
Technologies International, Ltd. 107.0.0.0

The test utility software used during testing was BlueSuite 3.3.4

6.5. WORST-CASE CONFIGURATION AND MODE

Radiated emissions below 1GHz, above 18 GHz, and power line conducted emission were
performed with the EUT set to transmit at the channel with highest output power as worst-case
scenario. In addition, both battery and charging modes were investigated and it was determined
that battery mode is worst-case.

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

The fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z, it was
determined that Z orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in Z orientation at 1 Mbps.

For harmonics measurements, both the left and right EUTs were set to transmit simultaneously
at different frequencies. This report only covers testing for the left earbud.
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REPORT NO: R13441612L-E2 DATE: 10/29/2020
FCC ID: A94109L IC: 3232A-109L

6.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

e

Charging base Bose 435109 Non-serialized NA

Laptop Lenovo ThinkPad T450 PCOA2UQT PD97265NGU
Laptop charger Lenovo ADLX65NCC2A | 11S45N026321Z2S9961BV0OU NA

/0 CABLES

1 1 1 USB 3.0 Single <1m Used to charge EUT through the charging
conductor base and for test configuration purposes.

TEST SETUP

The EUT is connected to a test laptop during the tests. Test software exercised the radio.

SETUP DIAGRAMS

Please refer to R13441612L-EP1 for setup diagrams
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REPORT NO: R13441612L-E2 DATE: 10/29/2020
FCC ID: A94109L IC: 3232A-109L

7. MEASUREMENT METHOD

Duty Cycle: ANSI C63.10 Subclause- 11.6

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

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

Output Power: ANSI C63.10 Subclause -11.9.1.3 Method PKPM1 Peak-reading power meter

Output Power: ANSI C63.10 Subclause -11.9.2.3.2 Method AVGPM-G (Measurement using a
gated RF average-reading power meter)

PSD: ANSI C63.10 Subclause -11.10.2 Method PKPSD (peak PSD)

Emissions non-restricted frequency bands: ANSI C63.10 Subclause -11.11 and 6.10.4
Emissions in restricted frequency bands: ANSI C63.10 Subclause -11.12.1 and 6.10.5
General Radiated Spurious Emissions: ANSI C63.10-2013 Sections 6.3-6.6

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2
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REPORT NO: R13441612L-E2
FCC ID: A94109L

DATE: 10/29/2020
IC: 3232A-109L

8. TEST AND MEASUREMENT EQUIPMENT

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

report:

Test Equipment Used - Wireless Conducted Measurement Equipment

Equipment
ID Description Manufacturer Model Number Last Cal. | Next Cal.
SA0027 Keysight
(PRE0126407 Spectrum Analyzer Technologies N9030A 2020-06-10( 2021-06-10
HI0090
(PRE019127) Environmental Meter Fisher Scientific 15-077-963 2020-06-26| 2021-06-26
SOFTEMI EMC Software UL Version 2020.9.1
T177 Agilent
(PRE007925) Spectrum Analyzer Technologies E4446A 2020-04-30( 2021-04-30
PWS001 Peak and Avg Power Sensor, Keysight
(PRE013734) 50MHz to 18GHz Technologies N1921A 2020-05-27| 2021-05-27
PWMO002 Keysight
(PRE013734) RF Power Meter Technologies N1911A 2020-07-31| 2021-07-31
Test Equipment Used - Line-Conducted Emissions — Voltage (Morrisville — Conducted 1)
Equipment
ID Description Manufacturer| Model Number |Last Cal.| Next Cal.
Coax cable, RG223, N-male to
CBL087 BNC-male, 20-ft. Pasternack PE3W06143-240 |2020-03-26| 2021-03-26
Fisher
HI0091 Environmental Meter Scientific 14-650-118 2020-06-26| 2021-06-26
LISN, 50-ohm/50-uH, 2- Fischer Custom| FCC-LISN-50-25-2-
LISNOO3 conductor, 25A Com. 01-550V 2020-08-18| 2021-08-18
Rohde &
75141 EMI Test Receiver 9kHz-7GHz Schwarz ESCI7 2020-08-18] 2021-08-18
ATA222 Transient Limiter, 0.009-100MHz | Electro-Metrics EM-7600 2020-03-26| 2021-03-26
CW2501M
PS215 AC Power Source Elgar (s/n 1523A02397) NA NA
SOFTEMI EMI Software UL Version 9.5 (2020-08-18)
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REPORT NO: R13441612L-E2

FCC ID: A94109L

DATE: 10/29/2020
IC: 3232A-109L

Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville - North

Chamber)
Equip.
ID Description Manufacturer| Model Number | Last Cal. | Next Cal.
0.009-30MHz (Loop Ant.)
ATO0079
(In @ 0800
09/02/2020) Active Loop Antenna ETS-Lindgren 6502 2020-08-20 | 2021-08-20
30-1000 MHz
Hybrid Broadband Sunol Sciences
AT0074 Antenna Corp. JB3 2020-07-27 | 2021-07-27
1-18 GHz
Double-Ridged
Waveguide Horn
AT0072 Antenna, 1 to 18 GHz ETS Lindgren 3117 2020-04-27 | 2021-04-27
18-40 GHz
AT0077 Horn Antenna, 26-40GHz ARA MWH-2640/B 2019-11-07 | 2020-11-07
Gain-Loss Chains
Gain-loss string: 0.009-
N-SACO1 30MHz Various Various 2020-07-29 | 2021-07-29
Gain-loss string: 25-
N-SACO02 1000MHz Various Various 2020-07-29 | 2021-07-29
Gain-loss string: 1-
N-SACO03 18GHz Various Various 2020-07-28 | 2021-07-28
Gain-loss string: 18-
N-SAC04 40GHz Various Various 2020-07-31 | 2021-07-31
Receiver & Software
SA0026 Spectrum Analyzer Agilent N9030A 2020-07-16 | 2021-07-16
SOFTEMI EMI Software UL Version 9.5 (2020-08-18)
Additional Equipment
used
S/N 200037610 Environmental Meter Fisher Scientific 06-662-4 2020-01-22 | 2022-01-22
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REPORT NO: R13441612L-E2
FCC ID: A94109L

DATE: 10/29/2020
IC: 3232A-109L

9. ANTENNA PORT TEST RESULTS

9.1. 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
B X Cycle Correction Factor | Minimum VBW
(msec) | (msec) (linear) (%) (dB) (kHz)
2.4GHz Band
BLE 0.390 0.625 0.624 62.40% 4.10 2.564
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REPORT NO: R13441612L-E2 DATE: 10/29/2020
FCC ID: A94109L IC: 3232A-109L

DUTY CYCLE PLOTS

- Agilent 12:53:12 0Oct 8, 2029 L | Measure |
AP26G20.9.1,40882 /24293, & Mkr3 E25 ps
Ref 20 dEm #Atten 30 4B B.e85 dB Meas Off
#Peak
T
ey 1 Channel Power
Occupied BH
ACP
#PAvy
Center 2.440 BRA GHz Span B Hz . .
Res BH & MHz WUBH 50 MHz Sweep 5 ms (1081 prs) || MUl c:;;::;
Marker Trace Type * Auic Amplituda
1R [§)] Tima 26 pe -1.96 dBm
1 (] Ti 398 -2.7H dB
EE 1 T:mz E:H Ez -1.96 dBm POWEI’CSctDaFt
Ja 1 Time B25 ps A.681 dB
More
1of 2
I
DUTY CYCLE BLE
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REPORT NO: R13441612L-E2
FCC ID: A94109L

DATE: 10/29/2020
IC: 3232A-109L

9.2. 99% BANDWIDTH

LIMITS
None; for reporting purposes only.
RESULTS

9.2.1. BLE (1Mbps)

Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2402 1.0394
Middle 2440 1.0383
High 2480 1.0365
#  Agilent 19:16:43 Oct 8, 2020 L Measure 3 Agilent 19:24:09 Oct 8, 2020 L Measure
| |
Ch Freq  2.4682 GHz Trig Free Meas Off Ch Freq 244 GHz Trig Free Heas Off
Occupied Bandwidth Auverages: 20 I Occupied Bandwidth Averages: 20 I
Channel Power| Channel Power
AP2020.9.1,84748,/49382,MOR-CON1 AP2629.9.1,84749,/48882,MOR-CON1
Ref 28 dBm #Htten 30 dB Ref 26 dBm #ftten 30 dB
w3amg I I I Occupied BH #3amp \ I I Occupied BH
Log I I | Lag 1 | I
< < <
dB/ EY I < dB/ > i &
Offst I T RCP| | otkse [t I ACP
10.8 19.8
dB . . & . .
‘ i i i ‘ ‘ i Multi Carrier| I ‘ i I i i ‘ ‘ Multi Carrier
Center 2.462 080 GHz Span 2 MHz Power Center 2.440 008 GHz Span 2 WMHz Power
#Res BH 18 kHz #UBH 56 kHz #5weep 100 ms (1681 pts) #Res BH 18 kHz #UBH 56 kHz #Sweep 100 ms (1661 pts)
Power Stat Power Stat
Occupied Bandwidth Occ BH % Pur 9900 ¥ CCDF Occupied Bandwidth Occ BH % Pwr  99.00 1 CCDF
1.0394 MHz ®x dB -26.80 dB 1.0383 MHz x dB -26.00 dB
Transmit Freq Error  12.983 kHz IMO{Z Transmit Freq Error  11.781 kHz 1"‘){2
% B Bandwidth 1.242 MHzx v % dB Banduidth 1.235 MHz* v
| |

LOW CHANNEL

MID CHANNEL

s Agilent 13:28:47 Oct 8, 2020 L Measure
|
Ch Freq 2.48 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I
Channel Power
AP2626.9.1,84740,/40882,MOR-CONL
Ref 28 dBm #Atten 39 dB
#Samp T I I I I Occupied BW
Log I I | |
10 [ TRTIE |
dB/ S e I =
Dffst T " ACP
19.% | LI IR I i |
| | LITLAR
& | | | i Carri
| | | ‘ | | | | | Multi Carrier
Center 2.430 808 GHz Span 2 MHz Power
#Res BH 18 kHz #UBH 56 kHz #Sweep 100 ms (1001 pts)
Power Stat
Occupied Bandwidth Occ BH Z Pwr  95.00 ¥ CCDF
1.8365 MHz ®dB -26.00 dB
Transmit Freq Error  11.732 kHz 1”0{3
% dB Bandwidth 1.236 MHz* o
|

Page 17 of 47

UL LLC
12 Laboratory Dr., RTP, NC 27709; USA

TEL: (919) 549-1400

This report shall not be reproduced except in full, without the written approval of UL LLC.




REPORT NO: R13441612L-E2

FCC ID: A94109L

DATE: 10/29/2020
IC: 3232A-109L

9.3. 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

9.3.1. BLE (1Mbps)

Channel Frequency 6 dB Bandwidth Minimum Limit
(MHz) (MHz)
Low 2402 0.7140
Middle 2440 0.7410
High 2480 0.7110
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REPORT NO: R13441612L-E2 DATE: 10/29/2020

FCC ID: A94109L IC: 3232A-109L
Agilent 19:03:14 Oct 8, 2020 L Measure 6 Agilent 19:23:41 Oct 8, 2028 L Measure
AP2020.9.1,84740,/49882,MOR-CON1 a Mkrl 714 kHz] AP2629.9.1,84749,/46882,MOR-CONL a Mkrl 741 kHz|
Ref 38 dBm #Htten 40 dB -1.330 dB Meas Off| Ref 36 dBm #Atten 40 dB -1.049 dB Meas Off|
#Peak #Peak
Log Log
1o Channel P 10 Channel P
ey annel Power Y annel Power,
Offst 1R . Uffst 1% s
10.8 £ i 18.8 & o
dB Occupied BW dB Occupied BH
Dl ]
i i
m 1
WPiivg ACP “Ffive ACP
28 28
ML 52 Multi Carrier| ML 52 Multi Carrier
53 F Power| S3FS Power|
AR AA
f;%k Power Stat f)ﬂ%k Power Stat
s CCOF| | son CCDF
Conter 2.402 000 GHz Span 3 Mz 1”‘0’{3 Center 2.046 060 GHz Span 3 Mz 1"‘;{2
#Res BH 100 kHz #UBH 306 kHz Sweep 1 ms (1001 pts) #Res BH 108 kHz #UBH 300 kHz Sweep 1 ms (1001 pts)
| |
3% Agilent 19:27:59 Oct 8, 2020 L Measure
AP2626.9.1,84740,/40882,MOR-CONL a Ml 711 kHz|
Ref 30 dBr sAtten 40 dB -0.382 dB Meas Off
#Peak
Log
10
4B/ Channel Power
Offst
ies p &
dB Occupied BW
ul}
2
il
“PRug ACP
28
ML 52 Multi Carrier
$3 F - Power
AA
f;;gk Power Stat
Sop CCOF
Center 2.450 000 CHz Span 3 Mz 1”‘0’{3
#Res BH 108 kHz #UBH 360 kHz Sweep 1 ms (1001 pts)
|
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REPORT NO: R13441612L-E2
FCC ID: A94109L

DATE: 10/29/2020
IC: 3232A-109L

9.4.

LIMITS

FCC §15.247 (b) (3)

RSS-247 5.4 (d)

OUTPUT POWER

The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 10.77 dB (including 10.13 dB pad and 0.64 dB cable) was

entered as an offset in the power meter to allow for a peak reading of power.

RESULTS

9.4.1. BLE (1Mbps)

Tested By: 84740/40882
Date: 10/7/2020
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 8.150 30 -21.850
Middle 2440 8.510 30 -21.490
High 2480 7.370 30 -22.630
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REPORT NO: R13441612L-E2
FCC ID: A94109L

DATE: 10/29/2020
IC: 3232A-109L

9.5. 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 10.77 dB (including 10.13 dB pad and 0.64 dB cable) was
entered as an offset in the power meter to allow for a gated average reading of power.

RESULTS

9.5.1. BLE (1Mbps)

Tested By: 84740/40882
Date: 10/7/2020
Channel Frequency AV power
(MHz) (dBm)
Low 2402 7.95
Middle 2440 8.31
High 2480 7.13
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REPORT NO: R13441612L-E2 DATE: 10/29/2020
FCC ID: A94109L IC: 3232A-109L

9.6. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
RSS-247 (5.2) (b)

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS

Page 22 of 47

UL LLC
12 Laboratory Dr., RTP, NC 27709; USA TEL: (919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC.



REPORT NO: R13441
FCC ID: A94109L

612L-E2

DATE: 10/29/2020
IC: 3232A-109L

9.6.1. BLE (1Mbps)

Channel Frequency PSD Limit Margin
(MHz) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2402 -6.43 8 -14.43
Middle 2440 -6.07 8 -14.07
High 2480 -7.25 8 -15.25
#  Agilent 19:17:53 Oct 8§, 2020 L Measure i Agilent 19:24:53 Oct 8, 2028 L Measure
AP2020.9.1,84748,/49382,MOR-CON1 Mkrl 2.401 938 GHz AP2629.9.1,84749,/48882,MOR-CON1 Mkrl 2.439 380 GHz
Ref 28 dBm #Atten 30 dB -6.433 dBm Meas Off| Ref 26 dBm #ftten 30 dB -B6.865 dBm Meas Off|
#Peak #Peak
Log Lag
18 18
ey Channel Power| B/ Channel Power
Offst 1 Offst 1
10.8 19.3
dB Occupied BH dB T Occupied BH
] ul}
2 :
m m
WPeivg ACP “Ffiv ACP
108 | | lga |,
ML 52 Multi Carrier ML 52 Multi Carrier,
53 F Power| S3FS Power|
AR AA
£(): £0fn
Power Stat Power Stat
f>50k 500k
S CCOF| | sum CCDF
Center 2.402 000 GHz Span 2 Mz 1”‘0’{‘3 Center 2.449 000 Gz Snan 2 Wiz 1"‘;{3
#Res BH 3 kHz #VBH 9.1 kHz  Sweep 212.3 ms (1801 pts) #Res BH 3 kHz #UBH 9.1 kHz  Sweep 212.3 ms (1001 prs)
| |
LOW CHANNEL MID CHANNEL
3 Agilent 19:29:33 Oct 8, 2020 L Measure
AP2626.9.1,84748/46882,MOR-CONL Mkrl 2.479 980 GHz
Ref 28 dBm #Atten 39 dB —7.248 dBm Meas Off|
#Peak
Log
18
ey Channel Power
Offst i
19.%
dB W Occupied BW
]
i
m
e ACP
198 | »
ML 52 Multi Carrier
53 F Power
AA
£fx
Power Stat
f50k
Sop CCDF
Center 2.450 00 GHz Span 2 Wiz 1”‘0’{3
#Res BH 3 kHz #UBH 9.1 kHz  Sweep 212.3 ms (1001 pts)
|
HIGH CHANNEL
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REPORT NO: R13441612L-E2 DATE: 10/29/2020
FCC ID: A94109L IC: 3232A-109L

9.7. 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: R13441612L-E2 DATE: 10/29/2020
FCC ID: A94109L IC: 3232A-109L

9.7.1. BLE (1Mbps)

¥ Agilent 19:13:54 Oct 8, 2028 L Measure 3 Agilent 19:21:00 Oct 8, 2020 L Measure
AP2820.9.1,84740/ 46882, MOR-CONL Mirl 2.402 @1 GHzZ] AP2628.9.1,84740,/40882,MOR-CONL Mkrd 24.678 GHz|
Ref 2@ dBm #Atten 30 dB 8.65 dBm Meas Off| Ref 30 dBm #ftten 40 dB —-29.687 dBm Meas Off
#Peak #Peak [
Log Log N
1 Channel Power| 10 Channel Power
dB/ dB/
Offst Offst
10.8 16.8
dB Occupied BH dB R & Occupied BW
] ul} z F3g
-11.4 - -11.4 Ryt
dBm dBm
ACP ACP
#PAvg #PAvg
Center 2400 08 GHz Span 18 MHz . " Start 30 MHz Stop 26.800 GHz " "
#Res BH 108 kHz SUBH 300 khz Sweep 1 s 1001 prs) || MUIHCIPTIOTY 1 Tops 6 100 iz WIEW 300 itz Sweep 2.482 s (8132 prs) || 1M CATTIET
Marker  Trace Type ¥ Axis Auplitude Marker  Trace Type ¥ Axis Anplitude
1 [¢5) Freq 2.482 81 GHz 8.65 dBm 1 (&b} Freq 2.482 GHz 6.88 dBm
z IeH] F 2.488 G GH. -45.65 d 2 o F 4,884 GH -48.27 B
3 (&5 F:zg 2.408 68 EHE -46.65 dB: Powerc%tna; 3 (&5} F:E 7.286 EH; -35.45 dE:: Power Stat
4 1y Freq 24.678 GHz -29.69 dBm
More More
1of 2 1of2
| |
Agilent 19:25:28 Oct 8, 2620 L Measure Agilent 19:26:18  Oct 8, 2028 L Measure
AP2020.9.1,84748,/49382,MOR-CON1 Mkrl 2.448 @1 GHZ] AP2629.9.1,84749,/48882,MOR-CON1 Mkrd 24.722 GHz|
Ref 28 dBm #Atten 30 dB 9.00 dBm Meas Off| Ref 38 dBm #ftten 49 dB -29.241 dBm Meas Off|
#Peak #Peak ‘
Log Log i
10 Channel Power| 10 Channel Power
dB/ dB/
Offst Offst
10.8 103 ]
dB Occupied BH dB & Occupied BH
] ol . v > |
-11.8 -11.8 G ol
dBm dBm |
ACP ACP
#PAvg »Pﬂvgl
ML 52 : : Start 30 MHz Stop 26.088 GHz : :
g Hulti c:g:}:ﬁ #Res BH 100 kHz WEH 300 K4z Sweep 24825 (8192 proy || TN c:;::::
e Marker  Trace Type ¥ fxie Anplitude
£ 1 1y Freq 2.448 GHz 7.74 dBm
) Power Stat 2 1 Freq 4.888 GHz -43.46 dBu Power Stat
58k 3 €5 F 7.320 GH -36.92 dB
Snp CCOF 4 (1 Freq 24722 ts 324 o CCOF
Center 2,440 08 GHz Span 18 1z hore Jtore
#Res BH 100 kHz #BH 300 kHz Sweep 1 ms (1001 pts)
| |
#  Agilent 19:38:02 Oct 8, 2020 L Measure ¢ Agilent 19:30:55 Oct 8, 2028 L Measure
AP2020.9.1,84740,/49552,MOR-CON1 Mkrl 2.488 @1 GHz] AP2629.9.1,54749,/46582,MOR-CONL Mkrd  24.782 GHz|
Ref 28 dBm #Htten 30 dB 7.83 dBm Meas Off| Ref 36 dBm #Atten 40 dB —28.973 dBm Meas Off|
#Peak 1 ‘ #Peak ‘
Log ‘ Log i
L | Channel Power| 1a Channel Power
dB/ dB/
Offst Offst
10.3 10.3 —
dB Occupied BW dB 3 Occupied BH
] & o} 2 b -y
-12.2 -12.2 Gty e o
dBm dBm |
ACP ACP
#PAvg »Pﬂvgl
Center 2.483 50 GHz Span 10 MHz . . Start 30 MHz Stop 26.400 GHz . .
#Res BH 100 kHz #IBH 300 khz Sweep 1 ms (101 proy || I cpaguzif #Res BH 108 kHz WEH 300 K4z Sweep 2.482 5 (812 prsy || I c;;:::ﬁ
Marker  Trace Type ¥ Axis Auplitude Marker  Trace Type ¥ Axis Anplitude
1 wy Frea 2,458 61 GHz 7.83 dEn 1 1 Frag 2,486 GHz £.23 dim
2 [¢5) Fre 2.488 8@ GHz -47.35 dBm 2 (&5} Fre 4.968 GHz -42.31 dBm
3 1) Frgg 2.483 58 GHz -51.68 dBm Powerc%tna; 3 1y Fre; 7.448 GHz -39.42 dBm PowercsctDaFt
4 (&8} Freg 24,792 BHz -28.97 dBm
More| More
lof2 1of2
| |
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REPORT NO: R13441612L-E2 DATE: 10/29/2020
FCC ID: A94109L IC: 3232A-109L

10. RADIATED TEST RESULTS
10.1. 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 in the 30-1000MHz range,
9kHz for peak and/or quasi-peak detection measurements in the 0.15-30MHz range and 200Hz
for peak and/or quasi-peak detection measurements in the 9 to 150kHz range. Peak detection is
used unless otherwise noted as quasi-peak.

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

For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 3 MHz for peak measurements and as applicable for voltage averaging
measurements.

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

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

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

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: R13441612L-E2 DATE: 10/29/2020
FCC ID: A94109L IC: 3232A-109L

3D antenna use - For below 30MHz testing, investigation was done on three antenna
orientations (parallel, perpendicular, and ground-parallel).

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.

For harmonics measurements, both the left and right earbuds were set to transmit
simultaneously at different frequencies. This report only covers testing for the left earbud.

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

OFS and chamber correlation testing had been performed and chamber measured test result is
the worst case test result.
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DATE: 10/29/2020
IC: 3232A-109L

REPORT NO: R13441612L-E2
FCC ID: A94109L

10.2. TRANSMITTER ABOVE 1 GHz

10.2.1. BLE (1Mbps)

Antenna 1
BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT

|oglest Facility: UL Morrisville 2820 Ocz 8 19:42:43
Restricted cho‘edge
- “roject Number: 13441612
1 Client: Bcse
Tes> Location: N-SAC
Mode: | Tx, BLE, 24B2MHz
185 Teswed by: 84445 / 11993
gl:
85 m
< Peok Limit ZdBul/m)
> 7!:
@
N
61:
55 Average Limit (dBulym) \
ADlp e AT B YA AR Py e [P PRI e e et LTIV
4
3; 3 MMMW
2 31 18, 5MHz/ 2.415
Fr‘equemcg (GHZ)
Renge (GHz) RBA/BM Ref/Attn  Cot/Avg Type Suesp Pts  #Sups/ode Label Range (GHz. RBU/JBU Ref/Attn  Det/fvg Type Sueep Ptc #5wpoiods Lobel
1:2.31-2.415 IMC-6d8) /34 187/18 FEAK/Pur Avg(RMS)  2Bneec(futo) 8EBB  MAXH Horizantal - Plk| 2:2.31-2.415 MC-5dB) /31 167/18 AUERAol ¢ frvg 2nseclhuto) B8R 16ETAIG Horizontal - fv
Low CH Bondedge - H.TST Rev 9.5 18 Aug 202H
Marker| Frequency | Meter |Det|ATO072|Amp/Cbl/Fitr/Pad| DC |Corrected| Average |Margin| Peak PK |Azimuth|Height|Polarity
(GHz) Reading| dB(/m) (dB) Corr| Reading | Limit (dB) Limit |Margin| (Degs) | (cm)
(dBuv) (dB)|(dBuV/m)|(dBuV/m) (dBuVv/m)| (dB)
1 * ** 239 35.14 | Pk | 31.8 -24.4 0 42.54 - - 74 -31.46| 318 187 H
2 * ** 236507 | 38.49 | Pk | 31.7 -24.4 0 45.79 - - 74 -28.21| 318 187 H
3 * ** 239 24.17 |ADV| 31.8 -24.4 41| 35.67 54 -18.33 - - 318 187 H
4 * ** 238603 | 24.85 |ADV| 31.8 -24.4 41| 36.35 54 -17.65 - - 318 187 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector

ADV - Linear Voltage Average
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REPORT NO: R13441612L-E2
FCC ID: A94109L

DATE: 10/29/2020
IC: 3232A-109L

VERTICAL RESULT

|oglest Facility: UL Morrisville 2820 Ocz 8 19:55:29
Restricted cho‘edge
- “roject Number: 13441612
1 Client: Bcse
Tes> Location: N-SAC
Mode: | Tx, BLE, 24B2MHz
185 Tested by: 84445 / 11993
gl:
8!:
< Peok Limit ZdBul/m)
> 7!:
@
N
61:
55 Averoge Limit C(dBulym)
45 5 !
Ll
| 3
35 i 8
2 31 8. 5MH=z/ 2.415
Fr‘equemcg (GHZ)
Renge (GHz) RBA/BM Ref/Attn Cot/fvg Type Suesp Pts  #Sups/ode Label Range (GHz. RBU/JBU Ref/Attn  Det/fvg Type Sueep Pte #Swpoffods Lobel
Low CH Bondedge - U.TST Rev 9.5 18 Aug 202H
Marker| Frequency | Meter |Det|ATO072|Amp/Cbl/Fitr/Pad| DC |Corrected| Average |Margin| Peak PK |Azimuth|Height|Polarity
(GHz) Reading| dB(/m) (dB) Corr| Reading | Limit (dB) Limit |Margin| (Degs) | (cm)
(dBuv) (dB)|(dBuV/m)|(dBuV/m) (dBuVv/m)| (dB)
1 * ** 239 35.64 | Pk | 31.8 -24.4 0 43.04 - - 74 -30.96| 317 143 Vv
2 * ** 23742 | 38.13 | Pk | 31.7 -24.4 0 45.43 - - 74 -28.57| 317 143 Vv
3 * ** 239 24.65 |ADV| 31.8 -24.4 41| 36.15 54 -17.85 - - 317 142 Vv
4 * ** 238986 | 25.04 |ADV| 31.8 -24.4 41| 36.54 54 -17.46 - - 317 142 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band

Pk - Peak detector
ADV - Linear Voltage Average
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REPORT NO: R13441612L-E2
FCC ID: A94109L

DATE: 10/29/2020
IC: 3232A-109L

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

1ZKTest Facility: UL Morrisville 2828 Ocz 8 20:08: 14
Restricted Baondedge
- “roject Number: 13441612
1 Client: Bcse
Tes Locotion: N-SAC
Mode: | Tx, BLE, 2488MHz
185 Teswed by: B4445 / 11993
gl:
81: Y/.\
< X Peok Limit CdBulU/m)
3 75
o
3 /
Average Linit CdBUU/m)
2 46 19, 3MHz/ 2.563
Frequency (GHz)
Renge (GHz) RBA/VEH Ref/Aitn  Cet/fvg Type Sweep Pis  #Swps/Mode Label Range 6z RBW/JBH Ref/Attn  Det/Avg Type Sueep Pts #3ups/Mode Lobel
1:2.46-2.563 IMC-6dB) /34 187718 FEAK/Pur Avg(RMS)  2Bnsec(Auto) BPEB  MAXA Horizantal - Phk| 2:2046-2.563 MC-5dB)/3H 187/18 AUER/ Vol t g Znsec(futo) 8D 16ETAIG Horizontol - Av
H gh CH Bandedge - H.TST Rev 9.5 18 Aug 2026
Marker| Frequency | Meter |Det|ATO072|Amp/Cbl/Fitr/Pad| DC |Corrected| Average |Margin| Peak PK |Azimuth|Height|Polarity
(GHz) Reading| dB(/m) (dB) Corr| Reading | Limit (dB) Limit |Margin| (Degs) | (cm)
(dBuv) (dB)|(dBuV/m)|(dBuV/m) (dBuVv/m)| (dB)
1 * ** 24835 | 36.76 | Pk | 32.4 -24.3 0 44.86 - - 74 -29.14| 143 108 H
2 * ** 249367 | 38.2 | Pk| 32.5 -24.3 0 46.4 - - 74 -27.6 143 108 H
3 * ** 24835 24.6 |ADV| 324 -24.3 4.1 36.8 54 -17.2 - - 143 108 H
4 * ** 248476 | 25.13 |ADV| 32.5 -24.3 41| 37.43 54 -16.57 - - 143 108 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector

ADV - Linear Voltage Average
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REPORT NO: R13441612L-E2

FCC ID: A94109L

DATE: 10/29/2020
IC: 3232A-109L

VERTICAL RESULT

(peTest Facility: UL Morrisville 2820 Ocz 8  28:16:33
Restricted cho‘edge
“roject Number: 13441612
15 Client: Bcse
Tes> Location: N-SAC
Mode: | Tx, BLE, 2488MHz
185 Tested by: 84445 / 11993
gl:
81:
< Pesk Limit C(dBuU/m)
3 7
[an]
Z
6':
Average Linit (dBuU/m)
55 E
! 2
@
41: Ot N b e L b b L b b L
34
oG
3!:
2 46 18, 3MHz/ 2.563
Fr‘equemcg (GHZ)
Renge (GHz) RBA/BM Ref/Attn Cot/fvg Type Suesp Pts  #Sups/ode Label Range (GHz RBU/JBU Ref/Attn  Det/fvg Type Sueep Pte #Swpoffods Lobel
H gh CH Bandedge - V. TST Rev 9.5 18 Aug 202H
Marker| Frequency | Meter |Det|ATO072|Amp/Cbl/Fitr/Pad| DC |Corrected| Average |Margin| Peak PK |Azimuth|Height|Polarity
(GHz) Reading| dB(/m) (dB) Corr| Reading | Limit (dB) Limit |Margin| (Degs) | (cm)
(dBuv) (dB)|(dBuV/m)|(dBuV/m) (dBuVv/m)| (dB)
1 * ** 24835 | 38.07 | Pk | 32.4 -24.3 0 46.17 - - 74 -27.83 2 126 Vv
2 * ** 248816 | 39.65 | Pk | 32.5 -24.3 0 47.85 - - 74 -26.15 2 126 Vv
3 * ** 24835 | 25.46 |ADV| 32.4 -24.3 41| 37.66 54 -16.34 - - 2 126 Vv
4 * %% 24848 | 25.55 |ADV| 32.5 -24.3 41| 37.85 54 -16.15 - - 2 126 \Y
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
Page 31 of 47
UL LLC
12 Laboratory Dr., RTP, NC 27709; USA TEL: (919) 549-1400

This report shall not be reproduced except in full, without the written approval of UL LLC.




REPORT NO: R13441612L-E2
FCC ID: A94109L

DATE: 10/29/2020
IC: 3232A-109L

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

WWKTESt Facility: JL Morrisville 26828 O0ct 8 268:38: 16
Radiat=d Emissions 3-Meters
= Projsct Number: 13441612
12 Clicnz: Bose
Test Location: N-3AC
Mede: 2 Tx, BLE, _ 2¢4@2MHz, R 244BMHz
35 Testzd by: 84445 / 11993
35
Pea< Limit (dBulU/m2
75
e
~
S
@
o R -
~ Avg —imit (dBul/m> g
55
) 56
45 2 S
o5
1 18 18
Frecuercy (GHz2
Rerge (610 FEU/UBM Ref/ttn  Det/Avy ure Suesp Pta #Gups/fode abel Range (6Hz) REUB Ref/Rttn  Jez/Avq Type Sucsp Pte foupe/Mods Label
11=3 IMC-6dB: /38 167/18 FEAK/Pur Avg(RM3)  TTnszclfutc) GHAB  MAXH dorizartal 3318 H(-6dB)/ 30k 87/8 FERK/Pur Bvg(RMS)  S74msec(fute) 18k MAXH forizan.ol

FCC Parti5C 2.4GHz RSE.TST

HORIZONTAL

Rev 9.5 18 Aug 2628

11KTest Facility: JL Morrisville 26828 O0ct 8 268:38: 16
Radiat=d Emissions 3-Meters
= Projsct Number: 13441612
12 Clicnz: Bose
Test Location: N-3AC
Mede: 2 Tx, BLE, _ 2¢4@2MHz, R 244BMHz
35 Testzd by: 84445 / 11993
35
Pea< Limit (dBulU/m2
75
e
~
S
@
o
~ Avg —imit (dBul/m>
S5
- Ty [}
o o
45| 2 ‘\DL
35
o5
1 18 18
Frecuercy (GHz2
Suesp Pta  #Sups/fode abel Range (6Hz) REU/B Ref/Rttn  Jez/Avg Type Sucsp Pte foupe/Mode Label

Renge 1520 FEU/UBH Ref/Attn  Det/Avy yge

FCC Parti5C 2 .4GHz RSE.TST

Rev 9.5 18 Aug 2628

VERTICAL
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REPORT NO: R13441612L-E2
FCC ID: A94109L

DATE: 10/29/2020
IC: 3232A-109L

RADIATED EMISSIONS

Markers | Frequency | Meter | Det | AT0072 |Amp/Cbl/Fltr/Pad|DC Corr |Corrected| Avg Limit |[Margin|Peak Limit| PK |Azimuth|Height|Polari
(GHz) Reading| dB(/m) (dB) (dB) | Reading | (dBuV/m) | (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dBuVv/m) (dB)
1 * *% 4.80467| 47.74 | PK2 34.2 -31.5 0 50.44 - - 74 -23.56 | 153 113 H
* *% 4.80386| 38.01 | ADV 34.3 -31.5 4.1 4491 54 -9.09 - - 153 113 H
2 * *% 4.88049| 48.59 | PK2 34.1 -31.4 0 51.29 - - 74 -22.71 43 380 H
* *¥% 4.87986| 38.79 | ADV 34.1 -31.4 4.1 45.59 54 -8.41 - - 43 380 H
4 * *¥%731926| 49.02 | PK2 35.6 -29.3 0 55.32 - - 74 -18.68 86 110 H
* *¥%731945| 38.28 | ADV 35.6 -29.3 4.1 48.68 54 -5.32 - - 86 110 H
7 * *¥% 48041 | 45.34 | PK2 34.3 -31.5 0 48.14 - - 74 -25.86 | 223 113 \Y
* *¥% 4.80387| 34.12 | ADV 34.3 -31.5 4.1 41.02 54 -12.98 - - 223 113 \Y
8 * *% 1.88045| 47.32 | PK2 34.1 -31.4 0 50.02 - - 74 -23.98 | 310 399 \Y
* *¥% 4.87997| 37.31 | ADV 34.1 -31.4 4.1 44.11 54 -9.89 - - 310 399 \Y
10 * *¥%731993| 48.01 | PK2 35.6 -29.2 0 54.41 - - 74 -19.59 | 329 104 \Y
* *¥%731934| 37.61 | ADV 35.6 -29.3 4.1 48.01 54 -5.99 - - 329 104 \Y
3 7.20607 50.91 | Pk 35.6 -29.9 0 56.61 - - - - 0-360 | 101 H
9 7.2069 45.53 | Pk 35.6 -29.9 0 51.23 - - - - 0-360 | 101 \Y
11 9.6062 41.85 | Pk 36.9 -28.3 0 50.45 - - - - 0-360 | 101 \Y
5 9.6087 42.05 | Pk 36.9 -28.3 0 50.65 - - - - 0-360 | 101 H
6 9.75871 37.23 | Pk 37 -27.3 0 46.93 - - - - 0-360 | 101 H
12 9.76038 33.04 | Pk 37 -27.3 0 42.74 - - - - 0-360 | 101 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak
ADV - Linear Voltage Average
Pk - Peak detector
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REPORT NO: R13441612L-E2
FCC ID: A94109L

DATE: 10/29/2020
IC: 3232A-109L

MID CHANNEL RESULTS

11KTest Facility: JL Morrisville 2820 Oct 8 22:15:16
Radiat=d Emissions 3-Meters
= Projsct Number: 13441612
12 Clicnz: Bose
Test Location: N-3AC
Mede: 2 Tx, BLE, _ 2440MHz, R 248BMHz
35 Testzd by: 84445 / 11993
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11KTest Facility: JL Morrisville 26828 O0ct 8 22:15:16
Radiat=d Emissions 3-Meters
= Projsct Number: 13441612
12 Clicnz: Bose
Test Location: N-3AC
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REPORT NO: R13441612L-E2
FCC ID: A94109L

DATE: 10/29/2020
IC: 3232A-109L

RADIATED EMISSIONS

Markers | Frequency | Meter | Det | AT0072 |Amp/Cbl/Fltr/Pad|DC Corr |Corrected| Avg Limit |[Margin|Peak Limit| PK |Azimuth|Height|Polari
(GHz) Reading| dB(/m) (dB) (dB) | Reading | (dBuV/m) | (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dBuVv/m) (dB)
1 * *% 4.88057| 47.91 | PK2 34.1 -31.4 0 50.61 - - 74 -23.39 | 267 101 H
* *¥% 4.87996| 38.12 | ADV 34.1 -31.4 4.1 44.92 54 -9.08 - - 267 101 H
2 * *¥% 496049 49.6 | PK2 34.1 -32.4 0 51.3 - - 74 -22.7 173 317 H
* *¥%4.95994| 39.98 | ADV 34.1 -32.4 4.1 45.78 54 -8.22 - - 173 317 H
3 * *¥%731924| 51.42 | PK2 35.6 -29.3 0 57.72 - - 74 -16.28 | 320 101 H
* *¥%731945| 419 |ADV 35.6 -29.3 4.1 52.3 54 -1.7 - - 320 101 H
4 * *%7.44084| 45.16 | PK2 35.7 -29.3 0 51.56 - - 74 -22.44 | 126 101 H
* *¥% 74394 | 34.64 | ADV 35.7 -29.3 4.1 45.14 54 -8.86 - - 126 101 H
7 * *% 1.88046| 46.95 | PK2 34.1 -31.4 0 49.65 - - 74 -24.35 | 237 103 \Y
* *¥% 4.87996| 36.66 | ADV 34.1 -31.4 4.1 43.46 54 -10.54 - - 237 103 \Y
8 * *% 4.96056| 52.68 | PK2 34.1 -32.4 0 54.38 - - 74 -19.62 14 103 \Y
* *¥% 4.95997| 43.73 | ADV 34.1 -32.4 4.1 49.53 54 -4.47 - - 14 103 \Y
9 * *%731933| 50.19 | PK2 35.6 -29.3 0 56.49 - - 74 -17.51 85 216 \Y
* *¥%731939| 40.57 | ADV 35.6 -29.3 4.1 50.97 54 -3.03 - - 85 216 \Y
10 * *%743934| 45.97 | PK2 35.7 -29.3 0 52.37 - - 74 -21.63 | 124 231 \Y
* *¥% 74394 | 35.18 | ADV 35.7 -29.3 4.1 45.68 54 -8.32 - - 124 231 \Y
5 9.75955 38.77 | Pk 37 -27.3 0 48.47 - - - - 0-360 | 101 H
11 9.76038 39.17 | Pk 37 -27.3 0 48.87 - - - - 0-360 | 101 \Y
12 9.91872 36.26 | Pk 37 -27.9 0 45.36 - - - - 0-360 | 101 \Y
6 9.92039 32.55 | Pk 37 -27.8 0 41.75 - - - - 0-360 | 101 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak
ADV - Linear Voltage Average
Pk - Peak detector
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REPORT NO: R13441612L-E2
FCC ID: A94109L

DATE: 10/29/2020
IC: 3232A-109L

HIGH CHANNEL RESULTS

11KTest Facility: JL Morrisville 26828 0ct 9 B8:56: 39
Radiat=d Emissions 3-Meters
= Projsct Number: 13441612
12 Clicnz: Bose
Test Location: N-3AC
Mede: 2 Tx, BLE, _ 248@MHz, R 24B2MHz
35 Testzd by: 19269 / 46722
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11=3 IMC-6dB: /38 167/18 FEAK/Pur Avg(RM3)  TTnszclfutc) GHAB  MAXH dorizartal 3318 H(-6dB)/ 30k 87/8 FERK/Pur Bvg(RMS)  S74msec(fute) 18k MAXH forizan.ol
11KTest Facility: JL Morrisville 26828 0ct 9 B8:56: 39
Radiat=d Emissions 3-Meters
= Projsct Number: 13441612
12 Clicnz: Bose
Test Location: N-3AC
Mede: 2 Tx, BLE, _ 248@MHz, R 24B2MHz
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VERTICAL
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REPORT NO: R13441612L-E2
FCC ID: A94109L

DATE: 10/29/2020
IC: 3232A-109L

RADIATED EMISSIONS

Marker| Frequency | Meter | Det | AT0072 |Amp/Cbl/Fltr/Pad|DC Corr|Corrected| Avg Limit |Margin| Peak Limit| PK |Azimuth[Height|Polari
(GHz) Reading| dB(/m) (dB) (dB) | Reading | (dBuV/m) | (dB) |(dBuV/m)|Margin| (Degs) | (cm)
(dBuv) (dBuVv/m) (dB)
1 |***4.80342| 48.01 | PK2 34.3 -31.5 0 50.81 - - 74 -23.19 | 166 276 H
* *% 4.80395| 37.85 |ADV| 34.3 -31.5 4.1 44.75 54 -9.25 - - 166 276 H
2 |***4.95957| 46.55 | PK2 34.1 -32.3 0 48.35 - - 74 -25.65 | 154 214 H
* *%4.95972| 35.28 |ADV| 34.1 -32.3 4.1 41.18 54 -12.82 - - 154 214 H
4 |***7.44077| 51 PK2 35.7 -29.3 0 57.4 - - 74 -16.6 334 113 H
* *%743935| 40.86 |ADV| 35.7 -29.3 4.1 51.36 54 -2.64 - - 334 113 H
6 |***4.80347| 51.15 | PK2 34.3 -31.5 0 53.95 - - 74 -20.05 9 103 \Y
* *% 4.80392| 41.89 |ADV| 34.3 -31.5 4.1 48.79 54 -5.21 - - 9 103 \Y
7 |***4.95951| 45.92 | PK2 34.1 -32.3 0 47.72 - - 74 -26.28 | 200 101 \Y
* *¥% 495975| 34.82 |ADV| 34.1 -32.4 4.1 40.62 54 -13.38 - - 200 101 \Y
9 |***7.44077| 45.12 | PK2 35.7 -29.3 0 51.52 - - 74 -22.48 17 101 \Y
* *%743941| 34.21 |ADV| 35.7 -29.3 4.1 44.71 54 -9.29 - - 17 101 \Y
3 7.20524 43.45 | Pk 35.6 -29.9 0 49.15 - - - - 0-360 | 101 H
8 7.20524 419 | Pk 35.6 -29.9 0 47.6 - - - - 0-360 | 200 \Y
10 9.6062 33.98 | Pk 36.9 -28.3 0 42.58 - - - - 0-360 | 101 \Y
5 9.92039 32.87 | Pk 37 -27.8 0 42.07 - - - - 0-360 | 101 H
11 9.92039 34.87 | Pk 37 -27.8 0 44.07 - - - - 0-360 | 101 \%

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band

PK2 - Maximum Peak

ADV - Linear Voltage Average
Pk - Peak detector
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REPORT NO: R13441612L-E2 DATE: 10/29/2020
FCC ID: A94109L IC: 3232A-109L

10.3. WORST CASE BELOW 30MHZ

Note for below 30 MHz scans: All measurements were made at a test distance of 3 m. The
measured data was extrapolated from the test distance (3m) to the specification distance (300
m from 9-490 kHz and 30 m from 490 kHz — 30 MHz) to clearly show the relative levels of
fundamental and spurious emissions and demonstrate compliance with the requirement that the
level of any spurious emissions be below the level of the intentionally transmitted signal. The
extrapolation factor for the limits were 40*Log (test distance / specification distance).

The below 30 MHz limits in CFR 47, Part 15, Subpart C, paragraph 15.209 (a), are identical to
those in RSS-GEN Section 8.9, Table 6, since the measurements are performed in terms of
magnetic field strength and converted to electric field strength levels (as reported in the table)
using the free space impedance of 377Q. For example, the measurement frequency 53.23 kHz
resulted in a level of -29.49 dBuV/m, which is equivalent to -29.49-51.5 = -80.99 dBuA/m, which
has the same margin, -62.57 dB, to the corresponding RSS-GEN Table 6 limit as it has to be
15.209(a) limit.

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

7ETest Facility: UL Morrisville 2026 Oct 12 18:46: 21
RF Emissions
s Preiec fonker: 1svac12
Test Location: N-SAC
e Mode: 1 Tx, BLE, Worst cose
46 Tested by: 19289 / 46722
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Frequency (MHz)
Ronge (i) ROU/GH Ref/Attn Det/fvg Type Sueep Pts  foups/Made Label Ronge (HHz) REW/W Ref/Attn  Det/Avg Type Sweep Pts  Foups/ode Lobel
1:.0-.15 2ACEE)/Ik  107/18 PEKAUalt fivg Vinseo(Aute) 2801 HAKH 0 degrees
2:15-.49 Sk(-6aB)/ 108k 9718 PEAK/Ualt fvg InsecCiuta) 2001 HAKH 8 degrees 70.009-.15 WOC-6BI/F  IB7/10 FERKAalt fug ldnsec(Auto) 2001 HAYH Flat
3:.49-30 Sk(-6dB)/ 108k 97/18  PEAK/Uolt fvg tGnsec(Aute) 14k HAKH 8 degrees 8:.15-.49 Oh(-6B) /108 57/ PERK/Uolt fvg fusecfuto) 2801 HAYH Flat
9:.43-3 Ski-6dB)/108 S7/18  FERK/alt fvg Ifnsec(Rute) 14k HAYH Fi
ANTENNA- THREE ORIENTATIONS
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REPORT NO: R13441612L-E2 DATE: 10/29/2020
FCC ID: A94109L IC: 3232A-109L

Below 30MHz Data

Marker | Frequency | Meter | Det AT0079 Cbl (dB) Dist. Corr. Corrected FCC 15.209 FCC Margin | Azimuth

(MHz) Reading (dB/m) Factor (dB) Reading QP/AV Limit | 15.209 | (dB) (Degs)

(dBuv) dB(uVolts/meter)| (dBuV/m) | Pk Limit

(dBuV/m
1 .05323 38.91 Pk 115 1 -80 -29.49 33.08 53.08 | -62.57 0-360
4 .07049 37.12 Pk 11.2 1 -80 -31.58 30.64 50.64 | -62.22 0-360
7 .07808 35.65 Pk 111 1 -80 -33.15 29.75 49.75 -62.9 0-360
5 .28651 40.36 Pk 10.7 1 -80 -28.84 18.46 38.46 -47.3 0-360
8 .30759 39.61 Pk 10.7 1 -80 -29.59 17.84 37.84 | -47.43 0-360
2 40721 36.71 Pk 10.6 2 -80 -32.49 15.41 35.41 -47.9 0-360
6 .87155 31.58 Pk 10.9 2 -40 2.68 28.8 - -26.12 0-360
9 1.05705 29.06 Pk 11 2 -40 .26 27.12 - -26.86 0-360
3 1.28788 28.12 Pk 11 2 -40 -.68 25.41 - -26.09 0-360

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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REPORT NO: R13441612L-E2 DATE: 10/29/2020
FCC ID: A94109L IC: 3232A-109L

10.4. WORST CASE BELOW 1 GHZ

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

QKTESt Facility: JL Morrisville 2823 Oct 12 18:13:081
Radiat=d Emizsions - 3 Meters
= Projsct Number: 13441612
3 Clicas: Base
Test Location: N-3AC
Mede: | Tx, BLE, Jorst caose
75 Testzd by: 19269 / 46722
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VERTICAL
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REPORT NO: R13441612L-E2 DATE: 10/29/2020
FCC ID: A94109L IC: 3232A-109L

Below 1GHz Data

Marker| Frequency Meter | Det AT0074 Amp/Cbl (dB) |Corrected| QPk Limit (dBuV/m) | Margin |Azimuth | Height | Polarity
(MHz) Reading (dB/m) Reading (dB) | (Degs) | (cm)
(dBuv) (dBuVv/m)
1 * **120.0383 | 29.92 Pk 19.9 -30.2 19.62 43.52 -23.9 0-360 299 H
4 * *%121.2711| 28.48 Pk 20 -30.2 18.28 43.52 -25.24 | 0-360 100 Vv
2 * **269.109 | 28.38 Pk 19.2 -28.9 18.68 46.02 -27.34 | 0-360 399 H
3 ** 849.5844 28.82 Pk 28 -25.4 31.42 46.02 -14.6 0-360 199 H
5 * ** 268.6089 | 28.53 Pk 19.2 -28.9 18.83 46.02 -27.19 | 0-360 299 Vv
6 ** 849.0844 29.69 Pk 27.9 -25.4 32.19 46.02 -13.83 | 0-360 99 Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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REPORT NO: R13441612L-E2
FCC ID: A94109L

DATE: 10/29/2020
IC: 3232A-109L

10.5.

WORST CASE 18-26 GHZ

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

HKTESt Facility: JL Morrisville 2828 Oct B 21:34:16
Rodioted Emissions 3-Meters
- Projecz Numb=r 13441612
12 Client: Bose
Test Locotion: N-SAC
Mode: | Tx, 3LE, UC
35 Tested by: 84445 / 11993
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Rev 9.5 18 Aug 2628

HORIZONTAL

HKTESt Facility: JL Morrisville 26828 0ct 9 21:34:16
Rodioted Emissions 3-Meters
- Projecz Numb=r 13441612
12 Client: Bose
Test Locotion: N-SAC
Mode: | Tx, 3LE, UC
35 Tested by: 84445 / 11993
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REPORT NO: R13441612L-E2
FCC ID: A94109L

DATE: 10/29/2020
IC: 3232A-109L

18 — 26 GHz DATA

Marker| Frequency Meter |Det| AT0076 AF | Amp/CBL [Corrected|Average Limit [Margin| Peak Limit |Margin|Azimuth|Height|Polarity
(GHz) Reading (dB/m) (dB) Reading | (dBuV/m) (dB) (dBuVv/m) (dB) | (Degs) | (cm)
(dBuv) (dBuVv/m)
1 |[***19.42997| 45.94 | Pk 32.8 -40.7 38.04 54 -15.96 74 -35.96 | 0-360 | 149 H
2 |***22.63039| 47.6 Pk 33.5 -41 40.1 54 -13.9 74 -33.9 | 0-360 | 149 H
3 |***23.80771| 46.87 | Pk 34.1 -40.8 40.17 54 -13.83 74 -33.83 | 0-360 | 200 H
4 |***19.42855| 46.72 | Pk 32.8 -40.7 38.82 54 -15.18 74 -35.18 | 0-360 | 200 \Y
5 |***22.61859| 47.88 | Pk 33.5 -41 40.38 54 -13.62 74 -33.62 | 0-360 | 150 \Y
6 |***23.75151| 47.26 | Pk 34 -40.6 40.66 54 -13.34 74 -33.34| 0-360 | 300 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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REPORT NO: R13441612L-E2 DATE: 10/29/2020
FCC ID: A94109L IC: 3232A-109L

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

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

LINE 1 RESULTS

1@BTest Foacility: UL-Merrisville 12 Ocz 2828 19:18:89
Conducted RFI Uoltoge
“roject Number: 13441612
el Client: Bose
Test Location: CONDI
Mode: 2 Rx, BLE, LIC
ap Tested hy: 84445 / 40882
78
—
- 1
Il v OF i T (B0
b~
=
- b Vi Hyerage Limit TdEGUT
El x|
o
el

L
e
=

30

N
e ey Ty
| Pl

1D
15 1 18 368
Fr‘equemcg (MHZ)
Range (MHz) RBH/UBW Ref/4tin  Det/Reg Mode Sueep Pis  #5wps/tode  Lobel Range ('Hz) RBU/UBW ef/Attn  Dat/Avg Mode Sweep Ptz #5ups/Moce  Label
11 15-38 G (-fok) /- 8z/18 Fle/fv 15/ 3kHz 9951 1/URTT Line-L1
LC B.15-38MHz Class-B & 15.287 Step Rovr 15T Rev 9 5 28 Aug 281
Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det LISN VCF Cbl/Limiter Corrected QP Limit Margin | Average Limit | Margin
(MHz) Reading (dB) (dB) Reading (dBuV) (dB) (dBuV) (dB)
(dBuV) dBuVv
1 159 49.18 Pk 2 9.7 59.08 65.52 -6.44 - -
2 .156 26.34 Av 2 9.7 36.24 - - 55.67 -19.43
3 .516 32.69 Pk 0 9.8 42.49 56 -13.51 - -
4 .525 24.49 Av 0 9.8 34.29 - - 46 -11.71
5 3.3 16.71 Pk 0 9.8 26.51 56 -29.49 - -
6 3.276 7.36 Av 0 9.8 17.16 - - 46 -28.84
7 6.954 16.42 Pk A 9.9 26.42 60 -33.58 - -
8 6.954 5.91 Av A 9.9 15.91 - - 50 -34.09
9 17.277 17.01 Pk A 10.1 27.21 60 -32.79 - -
10 17.289 1.45 Av A 10.1 11.65 - - 50 -38.35
1 22.863 14.84 Pk 2 10.1 25.14 60 -34.86 - -
12 22.872 4.21 Av 2 10.1 14.51 - - 50 -35.49
Pk - Peak detector
Av - Average detection
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LINE 2 RESULTS

1QBTest Facility: UL-Morrisville 12 Oct 2828 19:18:89
Conducted RFI Uoltoge
“roject Number: 13441612
el T Bose
Test Locotion: COND!
Jode: 2 Rx, BLE, UC
89 Tested by: 84445 / 4@882
78
[
13
N BBkg 0P Ui 1t CaEaU
I
4 5B Hverage Limit (dBEGUI
>
2 B}
@
4p °
4 16
21
3;&\ i ‘ el 23
M\/ \ X 19
20 1 i P W T, YT
B M%Wﬁ / im‘w WM \

Fhequemcg (MHz)

Range (MHz) RBH/UBY Ref/3tin  Det/Aeg Mode Sueep Pis  #5wps/fode  Lobel Range (Hz) RBU/UBW Ref/Attn  Dat/fvg Mode Swesp Ptz 45ups/Moce  Label

LC_B.15-3BMHz_Class-B_&_{5.287_Step_Rewr.TST Rev 9 5 28 Aug 2015

Range 2: Line-L2 .15 - 30MHz

Marker Frequency Meter Det LISN VCF Cbl/Limiter Corrected QP Limit Margin | Average Limit | Margin
(MHz) Reading (dB) (dB) Reading (dBuV) (dB) (dBuV) (dB)
(dBuV) dBuV

13 .165 49.12 Pk 2 9.7 59.02 65.21 -6.19 - -
14 159 24.2 Av 2 9.7 34.1 - - 55.52 -21.42
15 .519 32.16 Pk A 9.8 42.06 56 -13.94 - -
16 .525 23.74 Av A 9.8 33.64 - - 46 -12.36
17 3.261 17.31 Pk 0 9.8 27.11 56 -28.89 - -
18 3.261 8.43 Av 0 9.8 18.23 - - 46 -27.77
19 6.582 15.95 Pk A 9.9 25.95 60 -34.05 - -
20 6.537 6.37 Av A 9.9 16.37 - - 50 -33.63
21 17.376 21.36 Pk A 10.1 31.56 60 -28.44 - -
22 16.95 7.75 Av A 10.1 17.95 - - 50 -32.05
23 22.797 20.28 Pk 2 10.1 30.58 60 -29.42 - -
24 22.875 6.65 Av 2 10.1 16.95 - - 50 -33.05

Pk - Peak detector
Av - Average detection
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12. SETUP PHOTOS

Please refer to R13441612L-EP1 for setup photos

END OF TEST REPORT
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