TEST REPORT

Report Number. : R13441612L-E1

Applicant : Bose Corporation
100 The Mountain
Framingham, MA 01701, USA

Model : 109L
FCCID :  A94109L
IC : 3232A-109L
EUT Description : Wireless headset
Test Standard(s) : FCC 47 CFR PART 15 SUBPART C 2020

ISED RSS-247 ISSUE 2 2017
ISED RSS-GEN ISSUE 5+Amendment 1 2019

Date Of Issue:
2020-11-22

Prepared by:
UL LLC
12 Laboratory Dr.
Research Triangle Park, NC 27709 U.S.A.
TEL: (919) 549-1400

TESTING m \\\\\
NVLAP Lab code: 200246-0



REPORT NO: R13441612L-E1 DATE: 2020-11-22
FCC ID: A94109L IC: 3232A-109L

REPORT REVISION HISTORY

Issue

Rev. Date Revisions Revised By
V1 2020-10-30 Initial Issue Cristian Melara
Revised 8PSK power limit to 21dBm (125mW) since
2 2020-11-22 the 8PSK 20dB BW is larger than frequency Brian T. Kiewra
separation.
Page 2 of 78
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-E1 DATE: 2020-11-22

FCC ID: A94109L IC: 3232A-109L
TABLE OF CONTENTS
REPORT REVISION HISTORY ......ooiiiiiiiiniennins e n s s 2
TABLE OF CONTENTS ...ttt s n e s an s s s 3
1. ATTESTATION OF TEST RESULTS .......oorrrninntnnnns s 5
2. TEST RESULTS SUMMARY .......ccciiiiiiimnininsnsssns s ssns s ssss s nssssnssssssssassssnssssnsssnsenns 7
3. TEST METHODOLOGY ......coiiiiiiiiiniiinninnnnnsne s snsssss s ssss s snssssnssssnesssssssnssssnssssnsssnsenas 8
4. FACILITIES AND ACCREDITATION ......cooiiiieniennrnsnssse s s ns e snn s snn s 8
5. DECISION RULES AND MEASUREMENT UNCERTAINTY ......cccccoiniinnirncinneennennnee 9
5.1, METROLOGICAL TRACEABILITY ....oooeeeeeieeiee e 9
5.2, DECISION RULES..........oooiiiiee e 9
5.3,  MEASUREMENT UNCERTAINTY ...covieieiieeieee e 9
5.4, SAMPLE CALCULATION ......cccouiiiiieiieie e 10
6. EQUIPMENT UNDER TEST ......cooiirrientrnennsiirie st s ssn s s snessane s 11
6.1 EUT DESCRIPTION ........cocviiiiieieee e 11
6.2.  MAXIMUM OUTPUT POWER.........ccoiiiiieiieie e 11
6.3. DESCRIPTION OF AVAILABLE ANTENNAS .........ccoiiieieiicie e 11
6.4. SOFTWARE AND FIRMWARE .........coooiiiiiiitiecieee e 11
6.5. WORST-CASE CONFIGURATIONAND MODE ...............ccovveiiiieiieecieecee e 12
6.6. DESCRIPTION OF TEST SETUP..........ooooiieeeeeee e 13
7. TEST AND MEASUREMENT EQUIPMENT ...t 14
8. MEASUREMENT METHODS .........ccciiieininnsie s 17
9. ANTENNA PORT TEST RESULTS. ..o 18
9.1, ON TIME AND DUTY CYCLE ..o 18
9.2. 20 dB AND 99% BANDWIDTH .........ccooiiiieiiieiiice e 20
9.2.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION .......cccociiiiiiiiiciee 21
9.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION.........c..ccovvivenee. 23
9.3. HOPPING FREQUENCY SEPARATION .......cccoimiiiiiiiiiiiecieeie e 25
9.3.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION .......cccociiiiiiieciee 26
9.3.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION.........c..ccovvinenen. 27
9.4.  NUMBER OF HOPPING CHANNELS..........c..ccoiiiiiiiiiecieeie e 28
9.4.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION .......cccociiiiieiecie 29
9.4.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION.........c..ccovvivenee. 31
9.5. AVERAGE TIME OF OCCUPANCY........cctiiiieieiecee e 33
Page 3 of 78

ULLLC

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-E1 DATE: 2020-11-22

FCC ID: A94109L IC: 3232A-109L
9.5.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION ..o 34
9.5.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION.....cccvviiiieeaaenne. 36

0.6.  QUTPUT POWER. ... e ettt eeaeenn 38
9.6.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION ..o 39
9.6.2. BLUETOOTH ENHANCED DATA RATE QPSK MODULATION ......ceiiviiiiaienn. 39
9.6.3. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION.....cccvvieiieeiaenne. 39

0.7, AVERAGE POWER......ooeeeeeeeeeeeeee oo ettt 40
9.7.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION ..o 41
9.7.2. BLUETOOTH ENHANCED DATA RATE QPSK MODULATION ......coviviiiiiaenn. 41
9.7.3. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION.....c.ceviviieeaaenn. 41

9.8. CONDUCTED SPURIOUS EMISSIONS ........oo oo 42
9.8.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION ....oooieiieiieeeeeeeae 43
9.8.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION.....ccovviviieeaaenne. 45

10. RADIATED TEST RESULTS .. .ccuieiiiiiiirirmiseissmsemssemsssnssenssenssenssenssanssenssasssasssnsssnsssnns 47

10.1. TRANSMITTER ABOVE 1 GHZ. ...t 49
10.11. BLUETOOTH BASIC DATA RATE GFSK MODULATION.....cooviiiiieiieaa, 49
10.1.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION ....cccccvvveeenn... 59

10.2. WORST CASE BELOW SOMHZ ...ttt 69

10.3. WORST CASE BELOW 1 GHZ ...ttt 71

10.4. WORST CASE 18-26 GHZ ... e 73

11. AC POWER LINE CONDUCTED EMISSIONS ..o e smssmssmssms s emssemssenssens 75
11.1.1. AC POWET LiNE NOMM ..ot 76

12.  SETUP PHOTOS ...t it irereesrensrenssenssensrenssanssasssasssasssasssasssnsssnsssnssenssenssenssenssenssnnss 78

Page 4 of 78
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-E1 DATE: 2020-11-22
FCC ID: A94109L IC: 3232A-109L

1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: Wireless headset
MODEL.: 109L
SERIAL NUMBER: 083103U02530013AE, 083103u02540009AE
DATE TESTED: 2020-10-07 to 2020-10-13
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.
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REPORT NO: R13441612L-E1
FCC ID: A94109L

DATE: 2020-11-22

IC: 3232A-109L

2. TEST RESULTS SUMMARY

FCC Clause | ISED Clause Requirement Result Comment
See Comment Duty Cycle Reporting Per ANSI C63.10,
purposes only Section 11.6.
See Comment |RSS-GEN6.7 | 20dB BW/99% OBW Reporting ANSI C63.10 Sections
purposes only 6.9.2 and 6.9.3
15.247 (a)(1) RSS-247 (5.1) (b) |Hopping Frequency Separation Compliant None.
15.247 (a)(1)(iii) |RSS-247 (5.1) (d) | Number of Hopping Channels Compliant None.
15.247 (a)(1)(iii) |RSS-247 (5.1) (d) |Average Time of Occupancy Compliant None.
15.247 (b)(1) RSS-247 (5.4) (b) | Output Power Compliant None.
See Comment Average Power Reporting Per ANSI €63.10,
purposes only Section 11.9.2.3.2.
15.247 (d) RSS-247 (5.5) Conducted Spurious Emissions Compliant None.
15.209 15.205 RSS-GEN 8.9, Radi o .
. , 15. 8.10 adiated Emissions Compliant None.
15.207 RSS-Gen 8.8 AC Mains Conducted Emissions | Compliant None.
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REPORT NO: R13441612L-E1 DATE: 2020-11-22
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, ANSI C63.10-2013, KDB 558074 D01 15.247 Meas Guidance v05r01, KDB
414788 D01 Radiated Test Site v01r01, RSS-GEN Issue 5+Amendment 1, and RSS-247 Issue 2.

4. FACILITIES AND ACCREDITATION

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

Site Code: 2180C

Chamber A RTP X North Chamber
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-E1 DATE: 2020-11-22
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-E1 DATE: 2020-11-22
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-E1 DATE: 2020-11-22
FCC ID: A94109L IC: 3232A-109L

6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The EUT is a left earbud of a wireless headset with a BT/BLE transceiver.

6.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mWwW)
2402 - 2480 Basic GFSK 8.57 7.19
2402 - 2480 Enhanced DQPSK 10.39 10.94
2402 - 2480 Enhanced 8PSK 10.85 12.16

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.

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 firmware version installed in the EUT during testing was 0.7.13.

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

The test utility software used during testing was BlueSuite 3.3.4.
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REPORT NO: R13441612L-E1 DATE: 2020-11-22
FCC ID: A94109L IC: 3232A-109L

6.5. WORST-CASE CONFIGURATION AND MODE

Battery and charging configurations were both investigated. The battery configuration was used
as worst case for radiated testing.

For radiated spurious harmonics emissions testing, both earbuds were tested at same time on
different channels. This particular testing covers the left earbud only.

Radiated emissions below 1GHz, above 18GHz, and power line conducted emissions were
performed with the EUT set to transmit at the channel with highest output power as worst-case
scenario.

Band edge and radiated emissions between 1GHz and 18 GHz 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.

All testing performed in GFSK and 8PSK modes. 8PSK mode represents DQPSK and is
considered equivalent or worst-case. Note — Power and Average Time of Occupancy were
performed in DQPSK mode.

Worst-case data rates/packet sizes were:
GFSK mode: DH5

DQPSK mode: 2-DH5
8PSK mode: 3-DH5
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REPORT NO: R13441612L-E1 DATE: 2020-11-22
FCC ID: A94109L IC: 3232A-109L

6.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop Lenovo ThinkPad T450 PCOA2UQT NA

/0 CABLES

1 USB-C 1 USB-C usB <3m Cable used for charging dock

TEST SETUP

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

SETUP DIAGRAMS

Please refer to R13441612L-EP1for setup diagrams
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REPORT NO: R13441612L-E1
FCC ID: A94109L

DATE: 2020-11-22
IC: 3232A-109L

7. TEST AND MEASUREMENT EQUIPMENT

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

report:

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

Chamber)
quglp. Description Manufacturer| Model Number | Last Cal. | Next Cal.
0.009-30MHz (Loop Ant.)
ATO0079 Active Loop Antenna | ETS-Lindgren 6502 2020-08-20 | 2021-08-20
30-1000 MHz
; Sunol
AT0074 Hybrid Broadband Sciences JB3 2020-07-27 | 2021-07-27
Antenna
Corp.
1-18 GHz
Double-Ridged
ATO0072 Waveguide Horn ETS Lindgren 3117 2020-04-27 | 2021-04-27
Antenna, 1 to 18 GHz
18-40 GHz
Horn Antenna, 18-
ATO0076 ARA MWH-1826/B |2019-11-07 | 2020-11-07
26.5GHz
Gain-Loss Chains
Gain-loss string: , ,
N-SACO01 0.009-30MHz Various Various 2020-07-29 | 2021-07-29
Gain-loss string: 25- , ,
N-SACO02 1000MHz Various Various 2020-07-29 | 2021-07-29
N-SACO03 Ga'”"ﬁzséﬁrz'”g 1- Various Various  |2020-07-28 | 2021-07-28
N-SAC04 Gain-loss string: 18- Various Various 2020-07-31 | 2021-07-31
40GHz
Receiver & Software
Version 9.5
SOFTEMI EMI Software UL (2019-06-15) NA NA
Additional Equipment
used
s/n 200037610 | Environmental Meter Fisher 06-662-4 | 2020-01-22 | 2022-01-22
Scientific
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REPORT NO: R13441612L-E1
FCC ID: A94109L

DATE: 2020-11-22
IC: 3232A-109L

Test Equipment Used - Wireless Conducted Measurement Equipment

Equip.

D Description Manufacturer | Model Number Last Cal. Next Cal.
Common Equipment
Conducted Room 2
SA007 Keysight
(PRE0126407 Spectrum Analyzer Technologies N9030A 2020-06-10| 2021-06-10
72822 Agilent
(PRE0101715) Spectrum Analyzer Technologies E4446A 2020-01-02 | 2021-01-21
(PRE:JO10991027 1y | Environmental Meter | Fisher Scientific| ~ 16-077-963  |2020-06-26| 2021-06-26
76021 DC RegSuL:eFl)tpeIS Power Clrcwtgp;?nmallsts CSI3005X5 NA NA
SOFTEMI EMC Software UL Version 2020.9.1 NA NA
Additional
Equipment used
T177 (PRE0079253) Spectrum Analyzer Agilent E4446A 2020-04-30 | 2021-04-30
Technologies
(PRNLZI\(;I?;E?ZSS) True RMS Multimeter|  Agilent U1232A  |2020-08-05| 2021-08-05
Peak and Avg Power .
PWS001 Sensor 50I\g/IHz to Keysight N1921A 2020-05-27 | 2021-05-27
(PREO0137347) 1éGHz Technologies
PWMO002 Keysight
(PRE0137344) RF Power Meter Technologies N1911A 2020-07-31| 2021-07-31
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REPORT NO: R13441612L-E1
FCC ID: A94109L

DATE: 2020-11-22
IC: 3232A-109L

Test Equipment Used - Line-Conducted Emissions — Voltage (Morrisville — Conducted 1)

Equip.

ID Description Manufacturer| Model Number | Last Cal. | Next Cal.
Coax cable, RG223, N-
CBL087 male to BNC-male, 20-| Pasternack PE3WO06143-240 | 2020-03-26 | 2021-03-26
ft.
] Fisher
HI0091 Environmental Meter I 14-650-118 2020-06-26 | 2021-06-26
Scientific
LISN, 50-ohm/50-uH, Fischer FCC-LISN-50-25-
LISNOO3 2-conductor, 25A Custom Com. 2-01-550V 2020-08-18 2021-08-18
EMI Test Receiver Rohde &
75141 9kHz-7GHz Schwarz ESCI 7 2020-08-18 | 2021-08-18
Transient Limiter, Electro-
ATA222 0.009-100MHz Metrics EM-7600 2020-03-26 | 2021-03-26
CW2501M
PS215 AC Power Source Elgar (s/n 1523A02397) NA NA
Version 9.5
SOFTEMI EMI Software UL (2019-06-15) NA NA
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8. 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

Band-Edge: ANSI C63.10-2013 Section 7.8.6, 6.10.4 and 6.10.5

General Radiated Emissions: ANSI C63.10-2013 Section 6.3-6.6

AC Line Conducted Emissions: ANSI C63.10-2013 Section 6.2
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REPORT NO: R13441612L-E1 DATE: 2020-11-22
FCC ID: A94109L IC: 3232A-109L

9. ANTENNA PORT TEST RESULTS

9.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

ANSI C63.10, Section 11.6 : Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time | Period | Duty Cycle | Duty Duty Cycle 1/T
B X Cycle | Correction Factor | Minimum VBW

(msec) |(msec)| (linear) (%) (dB) (kHz)
Bluetooth GFSK 2.88| 3.75 0.768| 76.8% 1.15 0.347
Bluetooth QPSK 1.64| 2.50 0.654| 65.4% 1.84 0.612
Bluetooth 8PSK 2.88| 3.75 0.768| 76.8% 1.15 0.347
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REPORT NO: R13441612L-E1
FCC ID: A94109L

DATE: 2020-11-22
IC: 3232A-109L

DUTY CYCLE PLOTS

# Agilent 18:13:59 Oct 8, 2020 L Measure ¢ Agilent 15:11:32 Oct 8, 2020 L Measure
AP2020.9.1,84740/40882, a Mkr3  3.75 ms| AP2620.9.1,48882,/24283,MOR-CONDL a Mkr3 2.5 ms|
Ref 28 dBm #Atten 30 dB 0.935 dB Meas Off Ref 28 dBm #Atten 39 dB 0.815 dB Meas Off
#Peak ‘ #Peak
Log B 1 F Log IR 1 3
10 t Channel Power 1o - Channel Power|
dB/ dB/
Occupied BH Occupied BH
ACP
#PAvy ACP #PAvg
Center 2.441 000 GHz Span @ Hz . . Center 2.441 000 GHz Span @ Hz . .
Res BH & MHz WEH 50 Mz Sweep 10 mo (1001 pr || MUTTCATIEN 1 focs by s e SUBH 50 MHz Sween § ms (1081 pis) || MUIH CATTIET
Marker  Trace Type W i Fnplitude Marker  Trace Type ¥ Rz Fuplitude
1R [&8] Time 998 pe -1.77 dBm 1R 1y Time 2.205 ms -2.42 dBn
L &N Tine 2,88 ne -0.61 dB Power Stat 1a 1 Tine 1.635 we 8.33 dB Power Stat
3R 1y Time G988 pe -1.77 dBm 3R 1) Ti 2.285 -2.42 dBi
3a o1y Tina 275 ne B84 ob CCDF 3o @ Tine 25 ue h.at dB CCDF
More More
1 of 2 1 of 2
| |
#  Agilent 18:25:46 Oct 8, 2028 L Measure
AP2020.9.1,84740/40882, a Mkr3  3.75 ms|
Ref 28 dBm #Atten 30 dB —0.096 dB Meas Off
#Peak [ |
Log 2R 1 3
10 ¢ % [T Channel Power
dg/ INENTIONALLY LEFT BLANK
Occupied BH
ACP
#PAvy
Center 2.441 000 GHz Span @ Hz . .
Res BH & HHz WEN 5O Miz  Sweep 10 ms (1001 proy || T c:;z:;
Marker  Trace Type ¥ Axis fAnplitude
[&8] Time 998 pe -2.58 dBm
L &N Tine 2,88 ne L.66 dE Power Stat
3R [& 5] Time G988 ps -2.58 dBm
Ja [&5] Time 3.75 :9 -0.61 dB CCDF
More
1 of 2
|
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REPORT NO: R13441612L-E1 DATE: 2020-11-22
FCC ID: A94109L IC: 3232A-109L

9.2. 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 1-5% of the 20
dB bandwidth and the 99% Occupied Bandwidth. The VBW is set to = 3x RBW. The sweep time
is coupled.

RESULTS
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REPORT NO: R13441612L-E1

FCC ID: A94109L

DATE: 2020-11-22
IC: 3232A-109L

9.2.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 0.938 0.887
Mid 2441 0.934 0.905
High 2480 0.950 0.905
% Agilent 18:18:49 Oct 8, 2020 L Measure 3 Agilent 18:14:46 Oct 8, 2020 L Measure
| |
Ch Freq 2.462 GHz Trig Free Meas Off Ch Freq 2.441 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 1 I Occupied Bandwidth Averages: 1 I
Channel Power| Channel Power
AP2020.9.1,84740/ 40882, AP2020.9.1,54740,/488582,
Ref 2@ dBm #Atten 30 dB Ref 20 dBm #ftten 30 dB
#5amp I I ] Occupied BH #Samp ] ] I I Occupied BW
Log I e | Lag } I | I
1@ na o BLLE A ETECETE 1@ L) \ A
dB/ T i dB/ F b
Offst [ | T ACP) | otfse Lo I T ACP
10.8  [HLNL, AWEA 4 108 [k IF ki
dB i — dB ‘ P
N N L - Multi Carrier A, N L, N L . AL 5 Multi Carrier
Center 2.482 000 GHz Span 2 MHz Power Center 2.441 008 BHz Span 2 MHz Power
#Res BH 38 kHz #UBH 91 kHz #Sween 100 ms (1001 pts) p S #Res BH 38 kHz #YBH 91 kHz #Sweep 106 ms (1891 pts) P S
ower Stat ower Stat
Occupied Bandwidth Occ BH % Pur  99.00 % CCDF| Occupied Bandwidth Occ BH 7 Pwr  99.00 7 CCDF
866.6920 kHz x dB -20.80 &5 904.7704 kHz x dB 2080 dB
Transmit Freq Error -9.192 kHz 1”°{§ Transmit Freq Error -1.066 kHz ll‘lofrg
% B Bandwidth 344750 kHz¥ E % dB Banduidth 927.358 kHz* o
| |
LOW CHANNEL(99% OBW) MID CHANNEL(99% OBW)
¥ Agilent 18:18:23 0Oct 8, 2620 L Measure
|
Ch Freq 2.48 GHz Trig Free Meas Off

Occupied Bandwidth

Averages: 1 I

Channel Power

AP2028.9.1,84748/40882,

% dB Bandwidth 931.509 kHzx

Ref 28 dBm #Atten 30 dB
#Samp T | I I Occupied BH
Log I | |
18 > & b ull T ! Q<
B/ YITLLL
Offst [T ACP
BSOS WA A L
dB - -
vk gy J g ¥y L 0 L A L Multi Carrier|
Center 2.430 808 GHz Span 2 MHz Power
#Res BH 30 kHz #UBH 91 kHz #Sneep 100 ms (1001 pts)
Power Stat|
Oceupied Bandwidth Occ BN % PWr  99.00 ¥ CCOF
985.3128 kHz x dB -20.0 dB
Transmit Freq Error  12.066 kHz 1”3{2

HIGH CHANNEL(99% OBW)
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X Agilent 18:19:16 Oce 8, 2020 L Measure ¢ Agilent 18:14:18 Oct 8, 2028 L Measure
AP2820.9.1,34748 /40882, a Mkrl 938 kHz AP2B20.9.1,84748 /40882, a Mkrl 934 kHz
Ref 28 dBm #Atten 30 dB -0.558 dB Meas Off| Ref 28 dBm #Atten 30 dB -6.328 dB Meas Off
#Peak I #Peak
Lag | Log
10 Channel Power 19 Channel Power|
dB/ dB/
Offst Offst
18.3 108 1.
ds & Y Occupied BH| | |4 i y Occupied BH
) ul}
-14.5 -14.9
dBm dBm
ACP ACP
#PAvg #PAvg
20 28 e
ML s2 Multi Carrier, ML 52 Multi Carrier|
93 FS Power, $3 F Power,
AR AA
£ Power Stat £l Power Stat
>80k CCDF 290k CCDF
Swp Swp
Center 2.002 000 GHz Span 2 Mz 1"‘0’{‘2’ Center 2.491 000 GHz Span 2 Wiz 1”‘;{3
#Res BH 22 kHz #VBH 68 kHz Sweep 4 ms (1001 pts) #Res BH 22 kHz #YBH 63 kHz Sweep 4 ms (1001 pts)
| |
4 Agilent 18:17:42 Oct 8, 2029 L Measure
AP2820.9.1,84740,/40882, a Mkrl 950 kHz
Ref 28 dBm #Atten 30 dB -6.284 dB Meas Off
#Peak |
Log |
1o Channel Power
4B/
Offst
18.8
dB 8 i Occupied BH
]
-15.4
dBm
ACP
#PAvg
20
ML §2 Multi Carrier|
S F Power|
AR
£ Power Stat
50k CCDF
Swp
Center 2,450 003 GHz Span 2 Mz 1"‘;{‘2’
#Res BH 22 kHz #WBH 63 kHz Sweep 4 ms (1001 pts)
|




REPORT NO: R13441612
FCC ID: A94109L

L-E1

DATE: 2020-11-22
IC: 3232A-109L

9.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.338 1.232
Mid 2441 1.330 1.19
High 2480 1.344 1.194
% Agilent 18:23:24 Oct 8, 2020 L Measure 3 Agilent 18:26:34 Oct 8, 2020 L Measure
| |
Ch Freq 2.462 GHz Trig Free Meas Off Ch Freq 2.441 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 1 I Occupied Bandwidth Averages: 1 I
Channel Power| Channel Power
AP2820.9.1,84740/ 46882, AP2628.9.1,84740,/40882,
Ref 2@ dBm #Atten 30 dB Ref 20 dBm #ftten 30 dB
#5amp ] Occupied BH #Samp ] I Occupied BW
Log } Log } I
18 -z i o ~
dB/ i dB/
Offst TR e ACP| | otrse e ACP
10.8 16.8 |
dB ) Ly L - - 4B kT VT ] |11 WPP - -
A R v carrier e ‘}’*+**F*"*f HH PR Mk carrier
Center 2.482 000 GHz Span 5 MHz Power Center 2.441 008 BHz Span 5 MHz Power
#Res BH 38 kHz #UBH 91 kHz #Sween 100 ms (1001 pts) #Res BH 38 kHz #YBH 91 kHz #Sweep 106 ms (1891 pts)
Power Stat Power Stat
Occupied Bandwidth Occ BH % Pur  99.00 % CCDF| Occupied Bandwidth Occ BH 7 Pwr  99.00 7 CCDF
1.2324 MHz ® dB -20.08 dB 1.1901 MHz % dB -20.08 dB
Transmit Freq Error —14.983 kHz 1”°{§ Transmit Freq Error -16.493 kHz ll‘lofrg
% B Bandwidth 1.382 MHzx E % dB Banduidth 1.328 MHz* o
| |

LOW CHANNEL (99% OBW)

MID CHANNEL(99% OBW)

¥ Agilent 18:29:49 Oct 8, 2620 L Measure
|
Ch Freq 2.48 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 1 I
Channel Power
AP2020.9.1,84749,/48882,
Ref 28 dBm #Atten 30 dB
#3amp T T Occupied B
Log | |
18 o o
dB/ i i
Offst — I ACP
18.% Bl
4B R AP A | | LIPINTY R
ek YN A A —-}——--I--- IR Multi Carrier,
Center 2.430 808 GHz Span 5 MHz Power
#Res BH 30 kHz #UBH 91 kHz #Sneep 100 ms (1001 pts)
Power Stat
Oceupied Bandwidth Occ BN % PWr  99.00 ¥ CCOF
1.1944 MH=z ® dB -20.00 dB
Transmit Freq Error  12.295 kHz 1I‘10{2
% dB Bandwidth 1.318 MHzx i

HIGH CHANNEL(99% OBW)
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X Agilent 18:22:56 Oce 8, 2020 L Measure ¢ Agilent 18:26:85 Oct 8, 2028 L Measure
AP2820.9.1,34748 /40882, a Mkrl 1.338 MHz AP2B20.9.1,84748 /40882, a Mkrl 1.338 MHz
Ref 28 dBm #Atten 30 dB 0.453 dB Meas Off| Ref 28 dBm #Atten 30 dB 8.200 dB Meas Off
#Peak I #Peak
Lag | Log
ég/ Channel Power ég/ Channel Power|
Offst Offst
19.8 18.3
48 ir 1 Occupied BH dB 1R L Occupied BW
ol ¢ % ol < :
-17.0 -16.7
dBm dBm
ACP ACP
#PAvg #PAvg
20 28
ML s2 Multi Carrier, ML 52 Multi Carrier|
93 FS Power, $3 F Power,
AR AA
£ Power Stat £l Power Stat
>80k CCDF 290k CCDF
Swp Swp
Center 2.002 000 GHz Span 2 Mz 1"‘0’{‘2’ Center 2.491 000 GHz Span 2 Wiz 1”‘;{3
#Res BH 22 kHz #VBH 68 kHz Sweep 4 ms (1001 pts) #Res BH 22 kHz #YBH 63 kHz Sweep 4 ms (1001 pts)
|
4 Agilent 18:29:18 Oct 8, 2029 L Measure
AP2820.9.1,84740,/40882, a Mkrl 1.344 MHz
Ref 28 dBm #Atten 30 dB -6.094 dB Meas Off
#Peak |
Log |
1o Channel Power
4B/
Offst
18.8
dB Occupied BH
ol 1R ‘1\
-19.0
dBm
ACP
#PAvg
20
ML §2 Multi Carrier|
S F Power|
AR
£ Power Stat
50k CCDF
Swp
Center 2,450 003 GHz Span 2 Mz 1"‘;{‘2’
#Res BH 22 kHz #WBH 63 kHz Sweep 4 ms (1001 pts)
|




REPORT NO: R13441612L-E1 DATE: 2020-11-22
FCC ID: A94109L IC: 3232A-109L

9.3. 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 mW.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 300 kHz
(approx. 30% of channel spacing) and the VBW is set to VBW >= RBW. The sweep time is
coupled.

RESULTS
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REPORT NO: R13441612L-E1 DATE: 2020-11-22
FCC ID: A94109L IC: 3232A-109L

9.3.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

- Agilent 15:36:38 Oct 8, 2020 L | Measure |
AFPzB20.9.1.84740 /48882, a Merl 1.006 MH=z
Ref 26 dBm #Atten 30 dB 8.8z dB Meas Off
#Peak |
Log 1R
19 Ch IP
4B/ annel Power
Offst
188
dB Occupied BH
WPhva ACP
Ml 52 Multi Carrier
33 FC Power
AR
ﬁtﬁq Power Stat
CCDF
Swp
Center 2.441 508 GHz Span 5 MH= 1”‘0’{‘3
#Res BH 308 kH=z #YBH 918 kHz Sweep 1 ms (1EAL pts)
|
HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO: R13441612L-E1 DATE: 2020-11-22
FCC ID: A94109L IC: 3232A-109L

9.3.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

# Agilent 13:465:02 0Oct 8, 2028 L | Measure |

AP2BEZE.9.1,84740 /40882, a Mkrl 1.008 MH=z

Ref 26 dBm #Atten 38 dBE @18 4B Meas Off

#Peak |

Log 1R 1

le T Channel Power

dB/

Dffst

18,8

dbB Occupied BH

ACP

#PAva

Ml S2 Multi Carrier

33 FC Power

AR

f%:; Power Stat
CCDF

Swp

Center 2.441 508 GHz Span § MHz 1”3{3

#Res BH 308 kH=z #\BHY 91a kH=z Sweep 1 ms (1801 pts)

I I
HOPPING FREQUENCY SEPARATION PLOT

Note — The channel hopping separation of 1MHz is less than the 20 dB bandwidth (approx. 1.34
MHz). However, the output power is less than 125 mW and the channel separation is greater
than 2/3 the 20 dB bandwidth (approx. 896 kHz).

Ch. A Ch. B Ch.1to | Max. 20 |2/3 20 dB| Margin
Ch. 2 Sep.| dB BW BW

(MHz) | (MHz) | (MHz) | (MHz) | (MHz) | (MH2)
2441 2442 1.000 1.344 | 0.896 | -0.104
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REPORT NO: R13441612L-E1 DATE: 2020-11-22
FCC ID: A94109L IC: 3232A-109L

9.4. 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 for visibility of the
entire span. Then, smaller spans are set to more clearly identify the channels. The RBW is set
to 30% of the channel spacing (approx. 300kHz). The analyzer is set to Max Hold.

RESULTS

Normal Mode: All Channels Observed
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REPORT NO: R13441612L-E1 DATE: 2020-11-22
FCC ID: A94109L IC: 3232A-109L

9.4.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

BN Keysight Spectrum Analyzer - AP2020,10.8,84740/40882, \il\i/\g/l
L | RF [s0a bc | | [ SENSE:INT] [ ALIGN AUTO  [05:13:43 PMOct 13, 2020 E
Center Freq 2.440000000 GHz | Avg Type: Log-Pwr TRCE[T 555 5 requency
PNO: Fast Trig: Free Run Avg|Hold:>100/100 TYPE] hP'I AR
IFGain:Low Atten: 30 dB DET)
Auto Tune
Ref Offset 10.97 dB
10 dBidiv. Ref 30.00 dBm
JLog
Center Freq(]
0.0 2.440000000 GHz
10.0
StartFreq||
- 2.390000000 GHz
o e stop Freq||
2.490000000 GHz
=200
CF Step
o 10.000000 MHz
Auto Man
-40.0 Fnsbaelsdeo
Freq Offset
0.0
0O Hz
0.0
Start 2.39000 GHz Stop 2.49000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
100MHz SPAN
BM Keysight Spectrum Analyzer - AP2020.10.8,84740/40882, ===
L 1 RF |soe bpc | [ [ SENSE:INT] [ ALIGN AUTO  [05:11:46 PM Oct 13, 2020
[Center Freq 2.415000000 GHz [ #Avg Type: RMS TecE[o3is |  Freauency
PNO: Wide 0 1rig: Free Run Avg|Hold:>100/100 TYPE| My
IFGain:Low Atten: 30 dB DET|P
Auto Tune
Ref Offset 10.97 dB
10 dBidiv. ~ Ref 30.00 dBm
Log
Center Freq|f
200 2.415000000 GHz
100
Start Freqf|
000 2.400000000 GHz
ey Stop Freq||
2.430000000 GHz
20.0
CF Step
e 3000000 MHz
Auto Man
-40.0 |
Freq Offset
-50.0
0 Hz|
0.0
Start 2.40000 GHz Stop 2.43000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 1 OF 3
Page 29 of 78
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-E1
FCC ID: A94109L

DATE: 2020-11-22
IC: 3232A-109L

BN Keysight Spectrum Analyzer - AP2020.10.8,84740/40882, \il@@_
L | RF |soe bc | | | sENSE:INT| | ALIGN AUTO  [05:12:19 PMOct 13,2020 -
[Center Freq 2.445000000 GHz [ #Avg Type: RMS TRACE[T23 45 6 reaueney
PNO: Wide 50 Trig: Free Run Avg|Hold:>100/100 TVPEI‘P‘W A
IFGain:Low Atten: 30 dB DET|
Auto Tune
Ref Offset 10.97 dB
10 dBidiv. - Ref 30.00 dBm
JLog
Center Freq
na 2.445000000 GHz|
100
StartFreq
000 2.430000000 GHz
oo StopFreq
2.460000000 GHz|
200
CF Step
o 3.000000 MHz
[Auto Man
-40.0
Freq Offset
-50.0
0 Hz
-50.0
Start 2.43000 GHz Stop 2.46000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 2 OF 3
BN Keysight Spectrum Analyzer - AP2020.10.8,84740/40882, \illil\é/l
L | RF [s0@ bC | [ | SENSE:INT] [ ALIGN AUTO  [05:12:58 PM Oct 13, 2020 F
[Center Freq 2.475000000 GHz | #Avg Type: RMS TRACE[T5 75 6 requency
PNO: Wide (g Trig: Free Run Avg|Hold:>100/100 TYPE g v
IFGain:Low Atten: 30 dB DET|
Auto Tune
Ref Offset 10.97 dB
10 dBidiv. Ref 30.00 dBm
JLog
Center Freqj|
200 2.475000000 GHz|
10,0
Start Freq||
0o 2.460000000 GHz|
0 Stop Freq|
2.490000000 GHz|
200
CF Step
e 3000000 MHz
Auto Man
-40.0
Freq Offset|
0.0
0 Hz
0.0
Start 2.46000 GHz Stop 2.49000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: R13441612L-E1
FCC ID: A94109L

DATE: 2020-11-22
IC: 3232A-109L

9.4.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

% Agilent 18:44:47 Oct 8, 2020 L Measure
AFzB26.9.1,84740,/40852,
Ref 268 dBm Atten 20 dB Meas Off
#Peak
Log ‘ | |
1@ ” JEAE A e e | Ch IP
4B/ annel Power
Offst
16.8
dB Occupied BH
]}
9.4
dBm
ACP
LaAw
ML 52 Multi Carrier
33 FCl Power
AA
£Ch: Power Stat
FTun CCDF
Swp
Start 2.390 00 GHz Stop 2.499 98 GHz 1”‘0’{3
#Res BEW 1 MH= #YBH 3 MH= Sweep 1 ms (1801 pts)
I
100MHz SPAN
s Agilent 18:42:02 Oct 8, 2020 L Measure
AFPzB26.9.1,84740,/48882,
Ref 260 dBm Atten 20 dB Meas Off
#Peak
Log
1@ Channel Power
dB/
Offst
1688
dB Occupied BH
ACP
#PAvg
ML 52 Multi Carrier
33 FC Power
AR
£Ch: Power Stat
FTun CCDF
Swp
Center 2.415 88 GHz Span 30 MHz flore

#Res BH 308 kH=

#YEW 918 kH=z

Sveep 1 ms (1881 pts)

30MHz SPAN, SEGMENT 1 OF 3
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FCC ID: A94109L

DATE: 2020-11-22
IC: 3232A-109L

% Agilent 18:43:00 Oct 8, 2020 L Measure
AFPzB26.9.1.84740,/48882,
Ref 260 dBm Atten 20 4B Meas Off
#Peak
Log
1@ Channel Power
dBs
Offst
16.8
dB Occupied BH
ACP
#PRAvg
ML 52 Multi Carrier
33 FC Power
AR
ECh Power Stat
FTun CCDF
Swp
Center 2.445 66 GHz Span 30 MHz Jlore
#Res BW 300 kHz #YBH 918 kH= Sweep 1 ms (18B1 pts)
I I
30MHz SPAN, SEGMENT 2 OF 3
¥ Agilent 18:44:83 Oct 8, 2828 L | Measure |
AP2B26.9.1,84748 /48882,
Ret 28 dBm Atten 20 dB Meas Off
#Peak
Log
1@ Channel Power
dB/
Dffst
1@.8
dE Occupied BH
ACP
#PAvg
M1 Sz Multi Carrier
33 FC AL Power
AR
f%:r'] Power Stat
CCDF
Swp
Center 2.475 88 GHz Span 38 MHz 1"'3{‘3
#Res BH 306 kHz #JBH 216 kHz Sweep 1 ms (1801 prs)
I

30MHz SPAN, SEGMENT 3 OF 3
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9.5. 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
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DATE: 2020-11-22
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9.5.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Number of :

Moy Pulses in AEIEYS Limit Margin

DH Packet | Width of Occupancy 9

3.16 (sec) (sec)

(msec) (sec)
seconds
GFSK Normal Mode

DH1 0.375 32 0.1200 0.4 -0.2800
DH3 1.628 16 0.2605 0.4 -0.1395
DH5 2.868 10 0.2868 0.4 -0.1132
Pulse NPulsteesriﬁf Average Time | it | Margin

DH Packet | Width of Occupancy 9

0.8 (sec) (sec)

(sec) (sec)
seconds
GFSK AFH Mode
DH1 0.375 8 0.03000 0.4 -0.3700
DH3 1.628 4 0.06512 0.4 -0.3349
DH5 2.868 2.5 0.07170 0.4 -0.3283
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% Agilent 18:51:21 Oce 8, 2020 L Measure ¥ Agilent 18:53:16 Oct 8, 2020 L Measure
AP2020.9.1,84740/48882, a Mkrl 375 ps AP2629.9.1,84749,/48882, a Mkrl  1.628 mg
Ref 28 dBm #Atten 30 dB 1.15 dB Meas Off| Ref 26 dBm #ftten 30 dB -0.16 dB Meas Off
#Peak #Peak
Log Lag
1o Channel Power| 10 Channel Power
dB/ 1R 1 dB/ iR 1
e &
Occupied BH Occupied BH
WPrivg ACP “Fhiv ACP
WL 52 Multi Carrier| 152 Multi Carrier
$3 v Power| $3 48 Power|
AR AA
ﬁ?ﬂ ) W VR Powerc%tna; f%)ﬂ Powercsctna;
Center 2441 803 GHz Span 8 Az horel | [center 2.427 008 oz Span @ iz Jtore
Res BH 1 MHz #YBH 1 MHz Sweep 1 ms (1001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 2 ms (1801 pts)
| |
# Agilent 18:39:01 Oct 8, 2020 L Measure ¥- Agilent 18:51:39 Oct 8, 2020 L Measure
AP2020.9.1,84740/ 48552, a Mkrl  2.868 ms AP2629.9.1,84749,/ 48852,
Ref 28 dBm #Htten 30 dB -0.87 dB Meas Off| Ref 26 dBm #Htten 30 dB Meas Off
#Peak #Peak
Log Log
L Channel Power| 1a Channel Power
dB/ iR 1 dB/
i Offst
19.8
Occupied BW dB Occupied BH
o}
6.1
dBm
ACP ACP
#PAvg #PHvgy
HL 52 Multi Carrier vl 52 Multi Carrier,
53 Power| S3FS Power|
AR AA
e [ T o |
Center 2441 G0 GHz Span © Az 1”‘0’{3 Center 2.041 06D GHz Span @ Hz 1"‘;{2
Res BH 1 MHz #JBH 1 MHz Sweep 4 ms (1001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1001 pts)
| |
# Agilent 18:53:36 Oct 8, 2020 L Measure ¢ Agilent 18:39:22 0Oct 8, 2020 L Measure
AP2020.9.1,84740/ 48552, AP2629.9.1,84749,/ 48852,
Ref 28 dBm #Htten 30 dB Meas Off| Ref 26 dBm #Atten 30 dB Meas Off
#Peak #Peak
Log Log
Lo Channel P 1 Channel P
Yy annel Power| 4B/ I annel Power
Offst Offst
16.3 10.8 |||
dB Occupied BW dB Occupied BH
ol DI
6.1 6.4
dBm dBm
#PAvg ACP #PRug ACP
V1 s Multi Carrier vl 52 Multi Carrier,
53 F Power| S3FS Power|
AR AA
g%)n Powerc%tna; ﬁ[])n PowercSctDaFt
Center 2.441 G0 GHz Span © Az 1”‘0’{3 Center 2.041 06D GHz Span @ Hz 1"‘;{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)
| |

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - DH5
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REPORT NO: R13441612L-E1
FCC ID: A94109L

DATE: 2020-11-22
IC: 3232A-109L

9.5.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

DH Packet Pulse Number of | Average Time Limit Margin
Width Pulsesin of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
8PSK Normal Mode
3DH1 0.385 32 0.1232 0.4 -0.2768
3DH3 1.63 16 0.2608 0.4 -0.1392
3DH5 2.868 11 0.31548 0.4 -0.0845

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: R13441612L-E1
FCC ID: A94109L

DATE: 2020-11-22
IC: 3232A-109L

% Agilent 18:54:36 Oct 8, 2020 L Measure 3 Agilent 18:55:59 Oct 8, 2020 L Measure
AP2020.9.1,84740/48882, a Mkrl 385 ps AP2629.9.1,84749,/48882, a Mkrl  1.63 ms|
Ref 28 dBm #Atten 30 dB 0.24 dB Meas Off| Ref 26 dBm #ftten 30 dB -0.87 dB Meas Off
#Peak #Peak
Log Lag
1o Channel Power| 10 Channel Power
dB/ 1R 1 dB/ iR 1
) Lol 3
Occupied BH Occupied BH
WPrivg ACP “Fhiv ACP
WL 52 Multi Carrier| 152 Multi Carrier
$3 v Power| $3 48 Power|
AR AA
ﬁ:)n [ A it N GO Power Stat f%)ﬂ f Power Stat
‘ i CCDF CCDF]
Center 2441 803 GHz Span 8 Az horel | [center 2.427 008 oz Span @ iz Jtore
Res BH 1 MHz #YBH 1 MHz Sweep 1 ms (1001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 2 ms (1801 pts)
| |
# Agilent 18:48:55 Oct 8, 2020 L Measure ¥- Agilent 18:54:57 Oct 8, 2020 L Measure
AP2020.9.1,84740/ 48552, a Mkrl  2.868 ms AP2629.9.1,84749,/ 48852,
Ref 28 dBm #Htten 30 dB 049 dB Meas Off| Ref 26 dBm #Atten 30 dB Meas Off
#Peak #Peak
Log Log
L Channel Power| 1a Channel Power
dB/ 1R 1 dB/
Offst
19.8
Occupied BW dB Occupied BH
o}
7.5
dBm
ACP ACP
#PAvg #PAvy
HL 52 Multi Carrier vl 52 Multi Carrier
53 Power| S3FS Power|
AR AA
Center 2441 G0 GHz Span © Az 1”‘0’{3 Center 2.041 06D GHz Span @ Hz 1"‘;{2
Res BH 1 MHz #JBH 1 MHz Sweep 4 ms (1001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1001 pts)
| |
# Agilent 18:56:21 Oct 8, 2020 L Measure 5 Agilent 18:49:28 Oct 8, 2020 L Measure
AP2020.9.1,84740/ 48552, AP2629.9.1,84749,/ 48852,
Ref 28 dBm #Htten 30 dB Meas Off| Ref 26 dBm #Atten 30 dB Meas Off
#Peak #Peak
Log Log
1o Channel P 10 Channel P
Yy annel Power| 4B/ I annel Power
Offst Offst
10.8 18.8
dB Occupied BW dB Occupied BH
ol DI
75 7.4
dBm dBm
WPiivg ACP “Ffive ACP
V1 s Multi Carrier vl 52 Multi Carrier,
53 F Power| S3FS Power|
AR AA
g%)n Powerc%tna; ﬁ[])n PowercSctDaFt
Center 2.441 G0 GHz Span © Az 1”‘0’{3 Center 2.041 06D GHz Span @ Hz 1"‘;{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)
| |

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: R13441612L-E1 DATE: 2020-11-22
FCC ID: A94109L IC: 3232A-109L

9.6. 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 mW.

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non-overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz
band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125
watts

TEST PROCEDURE

Measurements perform using a wideband gated RF 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
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REPORT NO: R13441612L-E1

DATE: 2020-11-22
FCC ID: A94109L

IC: 3232A-109L

9.6.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Tested By: 84740/40882
Date: 2020-10-07
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 8.25 30 -21.75
Middle 2441 8.57 30 -21.43
High 2480 7.46 30 -22.54

9.6.2. BLUETOOTH ENHANCED DATA RATE QPSK MODULATION

Tested By: 84740/40882
Date: 2020-10-07
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 10.05 30 -19.95
Middle 2441 10.39 30 -19.61
High 2480 9.31 30 -20.69

9.6.3. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Tested By: 84740/40882
Date: 2020-10-07
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 10.50 21 -10.5
Middle 2441 10.85 21 -10.15
High 2480 9.86 21 -11.14
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REPORT NO: R13441612L-E1 DATE: 2020-11-22
FCC ID: A94109L IC: 3232A-109L

9.7. 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 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 peak reading of power.

RESULTS

Page 40 of 78

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-E1
FCC ID: A94109L

DATE: 2020-11-22
IC: 3232A-109L

9.7.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Tested By: 84740/40882
Date 2020-10-07
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 8.15
Middle 2441 8.47
High 2480 7.34

Tested By: 84740/40882
Date 2020-10-07
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 7.14
Middle 2441 7.50
High 2480 6.30

Tested By: 84740/40882
Date 2020-10-07
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 7.12
Middle 2441 7.51
High 2480 6.35
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REPORT NO: R13441612L-E1 DATE: 2020-11-22
FCC ID: A94109L IC: 3232A-109L

9.8. 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 non-hopping modes.

RESULTS
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REPORT NO: R13441612L-E1
FCC ID: A94109L

DATE: 2020-11-22
IC: 3232A-109L

9.8.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Antenna 1 SPURIOUS EMISSIONS, NON-HOPPING

Agilent 18:11:56 Oct 8, 2020 L Measure ¢ Agilent 18:12:47 Oct 8, 2020 L Measure
AP2020.9.1,84740/ 48882, Mkrl 2.402 166 GHz AP2629.9.1,84749,/ 48882, Mkrd  25.575 GHz|
Ref 28 dBm #Htten 30 dB 3.49 dBm Meas Off Ref 36 dBm #Atten 40 dB —-29.949 dBm Meas Off
#Peak L #Peak ‘
Log Log 1
1o Channel P 10 Channel P
ey annel Power Y annel Power,
Offst Offst
10.8 18.8
dB Occupied BW dB N | Occupied BH
Dl 1] 2 ES
115 i e 115 i e
dBm dBm
WPiivg ACP “PFiv ACP
Center 2.400 000 GHz Span 15 MHz . . Start 30 MHz Stop 26.400 GHz . .
#Res BH 100 kHz WBH 300 kHz  Sweep 1467 ns (1001 pis) || I cg{,ug; #Res BH 108 kHz WEH 300 iz Sweep 2.482 5 (8152 prsy || Tl CF?;:::;
Marker  Trace Type W Axis Anplitude Marker  Trace Type W Ais Anplitude
1 1y Freq 2.482 168 GHz 8.49 dBn 1 (&5 Frag 2.482 GHz 8.89 dBm
2 (&5 Fra 2.488 A88 GHz -47.78 dBm 2 (&5} Fre 4.884 GHz —-41.44 dBm
3 1) Frgg 2.394 888 GHz -46.32 dBm Powerc%tnal_z 3 1y Fre; 7.286 GHz -34.66 dBm PowercsctDaFt
4 [&¥] Freg 25,575 BHz -29.85 dBm
More| More
lof2 1of2
| |
Agilent 18:15:16 Oct 8, 2820 L Measure 3 Agilent 13:16:07 Oct 8, 2020 L Measure
AP2020.9.1,84740/ 40882, Mirl 2.441 165 GHz AP2020.9.1,54740,/488582, Mkrd  24.665 GHz|
Ref 28 dBm #Atten 30 dB 8.89 dBm Meas Off Ref 38 dBn sftten 40 dB ~29.106 dBm Meas Off
#Peak #Peak [
Log H Log i
1 Channel Power| 10 Channel Power
dB/ dB/
Offst Offst
16.8 10.8 ]
dB Occupied BW dB & Occupied BH
] ul} 2 ~ Wiy
-11.1 —11.1 T S
dBm dBm
ACP ACP
#PAvg #PAvg
ML $2) : : Start 38 MHz Stop 26,088 GHz : :
g Rulti c;;ug #Res BH 108 kHz WBH 300 KHz  Sweep 2.482 5 (812 prsy || TIU c;;::::
an Marker  Trace Type W Ais Anplitude
£Ch: : @ e Fa82 oo do
. Power Stat req - 2 -4l u Power Stat
FTun 3 1) F 7.323 GH -37.56 dB
Swp CCDF| 1 1y F:; 24,665 EH; -29.11 dE'r: CCDF
Center 2.441 000 GHz Span 15 Mz 1”‘0’{3 1"‘0’{‘3
#Res BW 108 kHz #UBH 306 kHz  Sweep 1.467 ms (1681 pts)
| |
- Agilent 18:18:55 Oct 8, 2820 L Measure # Agilent 18:19:46 Oct 8, 2620 L Measure
AP2020.9.1,84740,/40882, WMkl 2.480 155 GHz] AP2020.9.1,84748,/ 40852, Wkrd 24,700 GHz
Ref 20 dBm #Atten 30 dB 7.87 dBm Meas OFf Ref 30 dBm #ftten 40 dB ~29.556 dBm Meas Off
#Peak 1 #Peak |
Log [ Log Py
10 Channel P 10 Channel P
dB/ annel PFower 4B/ annel Fower
Ofst Dffst
18.8 10.8
B Occupied BH dB & ||| Occupied BW
1] Dl 2 &
éé?.l 5%2'1 Ol 2
m m
ACP ACP
#PAug #PRvg
Center 2.483 568 GHz Span 15 MHz : : Start 39 MHz Stop 26.0680 GHz : :
#Res BH 168 kHz WBH 300 Ktz Sween 1467 ms L03L pro) [| VY CATTIET WRes BH 100 khz WEN 300 Kz Susen 2.452 5 8132 prsy || AU CATTIET
Marker  Trace Type ¥ fxis Anplitude Marker  Trace Type W fixis Anplitude
1 (s 5] Freq 2.488 155 GHz 7.87 dBm 1 1 Freq 2.488 GHz 7.42 dbm
2 (&) Fi 2,400 808 GH. -49.52 ¢B 2 (&%) Fi 4,968 GH; -48.93 db
3 [¢5) F::E 2.483 Sea GH; -52.17 dE: Powerc%lba; 3 (&%) F:zg 7.448 EHz -37.88 dB: PDWErcSctDaFt
4 (&%) Freg 24,786 GHz -29.56 dBm
More| More|
10f 2 102
| |
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REPORT NO: R13441612L-E1
FCC ID: A94109L

DATE: 2020-11-22
IC: 3232A-109L

Antenna 1 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

3 Agilent 13:37:33 Oct 8, 2020 L Measure 3 Agilent 18:38:31 Oct 8, 2029 L Measure
AP2620.9.1,84740,/ 40882, Mkrl 2.402 016 GHz AP2020.9.1,84740, 40882, Mkrl 2.476 158 GHZ]
Ref 28 dBm #Atten 30 dB .65 dBm Meas Off Ref 28 dBm #Atten 30 dB 7.81 dBm Meas Off
#Peak 1 #Peak [1
Log Log
10 10
B/ Channel Power ey Channel Power|
Offst Offst
10.8 16.8
dB Occupied BH dB Occupied BH
u} ] H
-11.4 -12.2 2
dBm dBm
ACP ACP
#PAvg #PAvg
Center 2.400 000 GHz Span 15 MHz . . Center 2,483 500 GHz Span 15 MHz . .
#Res BH 106 kHz WBH 300 KHz  Sweep 1467 ms 1001 prsy || MV1U c:;:::: #Res BH 108 kHz “UBH 300 kHz _ Sweep 1467 ms (1601 prs) || VIO c;;:;g
Marker  Trace Type ¥ Fis Anplitude Marker  Trace Type ¥ Axiz Auplitude
1y Freq 2,462 818 GHz 8.65 dBm 1 1) Freq 2.476 158 GHz 7.81 dBm
2 [&¥] Fi 2,408 888 GH. -51.63 dB 2 (69 Fi 2.487 288 GH, -56.78 dB
3 (&5 F::E 2,397 B30 GH; -46.24 dEx PowercsctDaFt 3 (&5 F;ES 2.483 508 EH; -E2.72 dB: Powercitna;
More More
10f 2 1of2
|
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REPORT NO: R13441612L-E1
FCC ID: A94109L

DATE: 2020-11-22
IC: 3232A-109L

9.8.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Antenna 1 SPURIOUS EMISSIONS, NON-HOPPING

Agilent 18:24:80 Oct 8, 2020 L Measure ¢ Agilent 18:24:56 Oct 8, 2020 L Measure
AP2020.9.1,84740/ 48882, Mkrl 2.402 816 GHz AP2629.9.1,84749,/ 48882, Mkrd  24.757 GHz|
Ref 28 dBm #Htten 30 dB 7.80 dBm Meas Off Ref 36 dBm #Atten 40 dB —28.872 dBm Meas Off
#Peak 1 #Peak ‘
Log Log T
1g Channel Power| 16 ; Channel Power
dB/ dB/
Offst Offst
10.8 10.8 —
dB K Occupied BW dB & Occupied BH
] 3 DI 2 "
122 122 WL W P
dBm dBm |
WPiivg ACP »ngl ACP
Center 2.400 000 GHz Span 15 MHz . . Start 30 MHz Stop 26.400 GHz . .
#Res BH 100 kHz WBH 300 kHz  Sweep 1467 ns (1001 pis) || I cg{,ug; #Res BH 108 kHz WEH 300 iz Sweep 2.482 5 (8152 prsy || Tl CF?;:::;
Marker  Trace Type W Axis Anplitude Marker  Trace Type W Ais Anplitude
1 L Frea 2.482 018 GHz 7.88 dEn 1 1 Frag 2,482 BHz 4.95 dEm
2 (&5 Fra 2.488 A88 GHz -44.77 dBn 2 (&5} Fre 4.884 GHz -42.58 dBm
3 1) Frgg 2.399 625 GHz -48.73 dBm Powerc%tnag 3 1y Fre; 7.286 GHz -37.48 dBm PowercsctDaFt
4 [&¥] Freg 24.757 BHz -28.87 dBm
More| More
lof2 1of2
| |
Agilent 18:27:21 Oct 8, 2820 L Measure 3 Agilent 13:28:13 Oct 8, 2020 L Measure
AP2020.9.1,84740/ 40882, Mirl 2.441 165 GHz AP2020.9.1,54740,/488582, Mkrd  25.604 GHz|
Ref 28 dBm #Atten 30 dB 5.88 dBm Meas Off Ref 38 dBm #frten 48 dB ~28.912 dBm Meas Off
#Peak #Peak [
Log i Log p
1 Channel Power| 10 Channel Power
dB/ dB/
Offst Offst
16.8 10.8
dB Occupied BW dB Il 0ccupiedBH
i] ol A o i
-11.9 -11.9 ] e
dBm dBm
ACP ACP
#PAvg #PAvg
ML $2) : : Start 38 MHz Stop 26,088 GHz : :
g Rulti c;;ug #Res BH 108 kHz WBH 300 KHz  Sweep 2.482 5 (812 prsy || TIU c;;::::
an Marker  Trace Type W Ais Anplitude
£Ch: : @ e a2 ohe 6 dm
. Power Stat req - 2 -43. u Power Stat
FTun 3 1) F 7.323 GH -37.98 dB
Swp CCDF| 1 1y F:; 25,6084 EH; -28.91 dE'r: CCDF
Center 2.441 000 GHz Span 15 Mz 1”‘0’{3 1"‘0’{‘3
#Res BW 108 kHz #UBH 306 kHz  Sweep 1.467 ms (1681 pts)
| |

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

Agilent 18:31:06 Oct 8, 2820 L Measure Agilent 18:31:59 Oct 8, 2028 L Measure
AP2020.9.1,84740/48882, Mkrl 2.486 B85 GHz AP2629.9.1,84749,/48882, Mkrd 24.786 GHz|
Ref 28 dBm #Atten 30 dB 7.80 dBm Meas Off| Ref 38 dBm #ftten 49 dB -28.691 dBm Meas Off|
#Peak 1 #Peak ‘
Log Log |
L Channel Power| Lo : Channel Power
a8/ dB/
Offst Offst
10.8 18.3
dB Occupied BH dB 5 Occupied BH
] > ul} 2 b
-13.8 -13.8 G VA -
dBm dBm |
ACP ACP
#PAvg »Pﬂvgl
Center 2.483 500 GHz Span 15 MHz . . Start 30 MHz Stop 26,000 GHz . .
#Res BH 100 kHz WBH 300 kHz  Sweep 1467 ns (1001 pis) || IO c:;:}:ﬁ #Res BH 108 kHz WEH 300 K4z Sweep 2482 5 (8192 prsy || TN c:;:::;
Marker Trace Type i Axie Amplitude Markar Trace Type ¥ Axis Anplitude
1 [¢5) Freq 2.488 B85 GHz 7.68 dBn 1y Freq 2.488 GHz 3.78 dBm
2 1) Fi 2.484 378 GH: -47.84 dB 2 1y F 4,966 GH: =-42.27 dB
3 1 F:ES 2.483 o8 EH; -47.85 dB: Powerc%lag 3 (e8] F:S 7.440 EH; -39.28 dEx PowercsctDaFt
4 (&5 Frag 24,786 GHz -28.69 dBm
More More|
lof2 1of2
| |
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REPORT NO: R13441612L-E1 DATE: 2020-11-22
FCC ID: A94109L IC: 3232A-109L

Antenna 1 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

3 Agilent 13:47:95 Oct 8, 2020 L Measure 3 Agilent 18:48:20 Oct 8, 2020 L Measure
AP2620.9.1,84740,/ 40882, Mkrl 2.485 955 GHz AP2020.9.1,84740, 40882, Mkrl 2.480 178 GHZ]
Ref 28 dBm #Atten 30 dB 6.36 dBm Meas Off Ref 28 dBm #Atten 30 dB 577 dBm Meas Off
#Peak [ i | #Peak [ T
Log ‘ Log [ 9
10 Channel Power 10 Channel Power|
4B/ dB/
Offst Offst
10.8 16.8
dB s Occupied BH dB Occupied BW
ol ol z
-13.6 -13.2
dBm dBm
ACP ACP
#PAvg #PAvg
Center 2.400 000 GHz Span 15 MHz . . Center 2,483 500 GHz Span 15 MHz . .
#Res BH 106 kHz WBH 300 KHz  Sweep 1467 ms 1001 prsy || MV1U c:;:::: #Res BH 108 kHz “UBH 300 kHz _ Sweep 1467 ms (1601 prs) || VIO c;;:;g
Marker  Trace Type ¥ Fis Anplitude Marker  Trace Type ¥ Axiz Auplitude
1 1y Freq 2,465 955 GHz 6.36 dBm 1 1) Freq 2.486 178 GHz 6.77 dBm
2 [&¥] Fi 2,408 888 GH. -45.89 dB 2 (69 Fi 2.484 818 GH, -48.62 dB
3 (&5 F::E 2.399 B85 GH; -42.48 dEx PowercSctDaFt 3 (&5 F:ES 2.483 508 EH; -B2.28 dB: Powercitna;
More More
10f 2 1of2
| |
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REPORT NO: R13441612L-E1

FCC ID: A94109L

DATE: 2020-11-22
IC: 3232A-109L

10. RADIATED TEST RESULTS

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 1 MHz resolution bandwidth with 1/T
video bandwidth with peak detector for average measurements.

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

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The
EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned
from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.

3D antenna use - For below 30MHz testing, investigation was done on three antenna
orientations (parallel, perpendicular, and ground-parallel).
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REPORT NO: R13441612L-E1 DATE: 2020-11-22
FCC ID: A94109L IC: 3232A-109L

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.

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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REPORT NO: R13441612L-E1 DATE: 2020-11-22
FCC ID: A94109L IC: 3232A-109L

10.1. TRANSMITTER ABOVE 1 GHz

10.1.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT
1El:Test Foacility: UL Morrisville 2828 Ocz O 18:58: 45
Restricted Bondedge
115 “roject Number: 13441612
Client: Bcse
Test Locotion: N-SAC
Mode: ! Tx, GFSK, 2482MHz
185 Tested by: 19289 / 46722
gﬂ
85 m
§ 75 Peak Limit IdBulU/m) /J \‘«
@
2
65
55 Averoge Limit C(dBulym)
4
o AP A A WAl it
45
.
35 -
2 31 18.5MH=z/ 2.415

Fr‘equemcg (GHz)

Renge (GH2) RE1/UBl Ref/Attn Cet/fvg Tupe Sueep Pts  #5ups/Mode Label Range (6Hz R/ B Ref/Attn  Det/fvg Type
1:2.31-2.415 INCEABI/H 1B7/1B FEAK/Pur Avg(RUS)  2Bmesc(Auto) SBBB  MAKH Horizantal - Pk| 2:2.31-2.415

upe Susep Pte #Supofode Label
NC-5d) /368 187/18 PERK/Ual ¢ g 1 Zecliuto) 9000 E5MRH  Horizental - Av

Marker| Frequency | Meter | Det | AT0072 |Amp/Cbl/Fltr/Pad|Corrected| Average |Margin| Peak Limit| PK |Azimuth|Height|Polarity
(GHz) Reading| dB(/m) (dB) Reading Limit (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuV/m) (dB)

1 **+239 | 4072 | Pk | 31.8 -24.4 48.12 - 74 2588 | 173 | 120 | H

2 |***236265| 4368 | Pk | 317 24.5 50.88 - - 74 2312 173 | 120 | H

3 **+239 | 3034 |[VITV| 31.8 -24.4 37.74 54 -16.26 - - 173 | 120 | H

4 |*»*x238913| 30.61 [viTV| 31.8 -24.4 38.01 54 -15.99 - - 173 | 120 | H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R13441612L-E1 DATE: 2020-11-22
FCC ID: A94109L IC: 3232A-109L

VERTICAL RESULT

1ZKTEst Facility: UL Morrisville 26828 0c: 9 11:83:48
Restricted Bondedge
"roject Number: 13441612
115 Tlient: Bese
Tes> Location: N-SAC
Mode: 1 Tx, GFSK, 24P2MHz
185 Teszed by: 19289 / 46722
gl:
8!:
E Peck Limit IdBulU/m>
375
E)!—T
= _Avercge Limit CdBulym)
0 2
o 1
" L)
45
4 3
O o
31:
2 31 10 5MHz/ 2.415
Fr‘ﬁquﬁmcg (GHZ)
Ronge (GHZ) RE1/VBl Ref/fttn  Cet/fvg Tupe Sueep Pts  #5ups/Mode Label Range (6Hz AW/ B Ref/Attn  Det/Avg Type Suesp Pte #oupo/ode Label
Marker| Frequency | Meter | Det | AT0072 |Amp/Cbl/Fltr/Pad|Corrected| Average |Margin| Peak Limit| PK |Azimuth|Height|Polarity
(GHz) Reading| dB(/m) (dB) Reading Limit (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuV/m) (dB)
1 * ** 239 40.92 Pk 31.8 -24.4 48.32 - - 74 -25.68 150 117 Vv
2 * ** 233322 | 43.55 Pk 31.8 -24.6 50.75 - - 74 -23.25 150 117 Vv
3 * ** 239 30.3 |V1TV 31.8 -24.4 37.7 54 -16.3 - - 150 117 Vv
4 * **2.38329| 30.46 |VITV 31.8 -24.4 37.86 54 -16.14 - - 150 117 Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R13441612L-E1 DATE: 2020-11-22
FCC ID: A94109L IC: 3232A-109L

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

1EKTest Facility: UL Morrisville 2828 Ocz 9 11:41:18
Restricted Bondedge
- “roject Number: 13441612
[ Client: Bese
Tes Locotion: N-SAC
Miode: 1 Tx, GFSK, 248@MH=
185 Teswed by: 19289 / 46722
g!:
8!: /\
< }/ Peok Limit CdBulU/m)
375 {(
65 | \
55 /{ \ Average Linit CdBuU/m)
ol R YIRS Allﬂm‘hl’}} \WWW‘ L) .‘menuwuhm.m kit "“L“WWW L WFM @
= ) ) ) l ' ‘ ‘ )
4
T
3!:
2 46 19, 3MHz/ 2.563
Frequency (GHz)
Renge (GHz) RBA/VB Ref/Aitn  Cet/fvg Tuype Suesp Pts  #SupsMode Label Range 6z RBLI/JE Ref/Attn  Det/Avg Type Sueep Pts  #Sups/Mode Lobel
1:2.46-2.563 IMC-6dB) /34 187/18 FEAK/Pur Avg(RMS)  2Bnsec(Auto) 8PEB  MAXA Horizantal - Pk| 2:2046-2.563 MC-5dB) /366 187/18 PEFK/Volt fvg 1 Zseclfuto) 8EAA  65/MAKH Horizontal - fv
Marker| Frequency | Meter | Det | AT0072 |Amp/Cbl/Fltr/Pad|Corrected| Average |Margin| Peak Limit| PK |Azimuth|Height|Polarity
(GHz) Reading| dB(/m) (dB) Reading Limit (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuV/m) (dB)
1 * ** 24835 | 41.7 Pk 32.4 -24.2 49.9 - - 74 -24.1 288 109 H
2 **2.54969 | 43.58 Pk 32.3 -24.2 51.68 - - 74 -22.32 288 109 H
3 * ** 24835 | 30.17 |VITV 32.4 -24.2 38.37 54 -15.63 - - 288 109 H
4 * *% 249249 | 30.37 |V1TV 32.5 -24.2 38.67 54 -15.33 - - 288 109 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R13441612L-E1 DATE: 2020-11-22

FCC ID: A94109L IC: 3232A-109L
VERTICAL RESULT
1ZKTEst Facility: UL Morrisville 2828 O0cw 9 11:52:15
Restricted Bondedge
115 "roject Number: 13441612

Client: Bese

Tes> Location: N-SAC
VMiode: | Tx, GFSK, 248BMHz
185 Teszed by: 19289 / 46722

35

Peak Limit CdBuU/m

75

CdBul/m>

65

Average Linit (dBuU/m)
55

1 5]

45

Bl

35

2 46 18, 3MH=z/ 2.563
Frequency (GHz)

Range (Bltz) REA/EN Ref/httn  Let/fug Tupe Suesp Pts  #5ups/Mode Label Ronge (Glz: REU/JEW Ref/fittn  Det/Avg Type Sueep Pte #ups/ode Lobe

Marker | Frequency | Meter | Det | AT0072 |[Amp/Cbl/Fltr/Pad|Corrected| Average [Margin| Peak Limit| PK |Azimuth|Height|Polarity
(GHz) Reading| dB(/m) (dB) Reading Limit (dB) | (dBuV/m) |Margin | (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuV/m) (dB)

1 | ***24835] 4178 | Pk | 324 24.2 49.98 - - 74 2402 27 [127] v

2 **250575 | 441 | Pk | 325 243 52.3 - - 74 217 | 27 |127] v

3 | **x24835| 3032 [viTv| 324 24.2 38.52 54 -15.48 - - 27 | 127 ] v

4 |*»*x248371| 3056 |viTV| 324 24.2 38.76 54 -15.24 - - 27 | 127 ] v
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R13441612L-E1
FCC ID: A94109L

DATE: 2020-11-22
IC: 3232A-109L

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

**Note - both earbuds were tested at same time on different channels. This particular testing

covers the left earbud only.

[5lest Focility: UL Morrisville 2020 Oct B 12:34:23
Rodioted Emissions 3-Meters
Project Number: 13441612
185 Client: Bose
Test Location: N-SAC
Mode: 2 Tx, GFSK, L 2482MHz, R 2441MHz
95 Tested by: 19288 / 46722
g5
.- Peak Limit (dBul/m)
e
~
3 65
@
el
- Avg Limit CdBul/m) 3
55 g
4
~ gﬁ M
an
"
3RWM ' . A b
2!:
1 19 18
Frequency (GHz)
Range (BHz) RBU/UBM Ref/fttn  Det/fvg Type Sweep Pts  #Sups/Mode Lobel Range (6Hz) RBU/UBW Ref/fittn  Det/fvg Type Sweep. Pts  #Sups/Mode Lobel
1:1-3 M(-6B) /38K 1087/10 FEAK/Pur Avg(RMS)  Tmsec(futo) 6BBB  MAXH Horizantal 3:3-18 M(-6dB)/38k  87/8 PEAK/Pur Avg(RMS)  574nsec(futo) 18k MAXH Horizontal
|5Test Faeility: UL Morrisville 2028 Oct 9 12:34:23
Radiated Emissions 3-Meters
= Project Number: 13441612
e Client: Bose
Test Location: N-SAC
Made: 2 Tx, GFSK, L 24B2MHz, R 2441MHz
95 Tested by: 19289 / 46722
85
Pea mit (dBuU/m)
7!:
‘e
3 I
S 6
w
o .
~ Avg Limit CdBuU/m)
55
3 70
o @ 1 12
a5 i
(o]
35
o5
1 18 18
Frequency (GHz)
Rorge (Hz) RelL/BH Ref/Attn  Det/Avg Type Sueep Pts  Sups/Mode Lobel Range (6Hz) REW/UB Ref/Attn  Det/Avg Type Sueep Pts H#ups/Mode Lobel
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REPORT NO: R13441612L-E1
FCC ID: A94109L

DATE: 2020-11-22
IC: 3232A-109L

RADIATED EMISSIONS

Marker| Frequency | Meter | Det AT0072 |Amp/Cbl/Fltr/Pad|Corrected| AvgLimit |Margin| Peak Limit PK  |Azimuth|Height|Polarity
(GHz) Reading dB(/m) (dB) Reading | (dBuV/m) | (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuv) (dBuVv/m) (dB)
1 [***4.80437| 46.72 | PK2 34.3 -31.5 49.52 - - 74 -24.48 156 126 H
* *¥% 4.80405| 40.69 | V1TV 34.3 -31.5 43.49 54 -10.51 - - 156 126 H
2 |***4.88188| 46.46 | PK2 34.1 -31.4 49.16 - - 74 -24.84 179 394 H
* *¥% 4.88201| 39.38 | V1TV 34.1 -31.4 42.08 54 -11.92 - - 179 394 H
4 |***7.32255| 46.44 | PK2 35.6 -29.2 52.84 - - 74 -21.16 339 240 H
* *¥%7.32302| 39.02 | V1TV 35.7 -29.2 45.52 54 -8.48 - - 339 240 H
7 |***4.80412| 45.43 | PK2 34.3 -31.5 48.23 - - 74 -25.77 190 244 \Y
* *¥% 4.80405| 37.63 | V1TV 34.3 -31.5 40.43 54 -13.57 - - 190 244 \Y
8 |***4.88162| 49.13 | PK2 34.1 -31.4 51.83 - - 74 -22.17 59 122 \Y
* *¥% 4.88199| 44.47 | V1TV 34.1 -31.4 47.17 54 -6.83 - - 59 122 \Y
10 |* ** 7.32345| 47.38 | PK2 35.7 -29.2 53.88 - - 74 -20.12 122 244 \Y
* *¥%732302| 41.02 | V1TV 35.7 -29.2 47.52 54 -6.48 - - 122 244 \Y
3 7.20524 49.6 Pk 35.6 -29.9 55.3 - - - - 0-360 | 101 H
9 7.20607 45.02 Pk 35.6 -29.9 50.72 - - - - 0-360 | 200 \Y
11 9.60787 38.6 Pk 36.9 -28.3 47.2 - - - - 0-360 | 101 \Y
5 9.6087 37.17 Pk 36.9 -28.3 45.77 - - - - 0-360 | 101 H
6 9.76288 33.07 Pk 37 -27.4 42.67 - - - - 0-360 | 101 H
12 9.76288 36.4 Pk 37 -27.4 46 - - - - 0-360 | 101 \%

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
Pk - Peak detector
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REPORT NO: R13441612L-E1
FCC ID: A94109L

DATE: 2020-11-22
IC: 3232A-109L

MID CHANNEL RESULTS

**Note - both earbuds were tested at same time on different channels. This particular testing

covers the left earbud only.

HKTESt Facility: JL Morrisville

2828 Oct 9 13:36:17

Radiat=d Emissions 3-Meters
= Projsct Number: 13441612
12 Clicnz: Bose
Test Location: N-3AC
Mede: 2 Tx, GFSK, L 2441MHz, 3 248@MHz
35 Testzd by: 19269 / 46722
35
Pea< Limit (dBulU/m2
75
e
~
S
@
o
~ - Avg —imit (dBul/m> 3
2 4
45 & 9
BKWWMMMM ‘ T
o5

8
Frecuercy (GHz2

Rerge (GHz) FBLI/UBH Ref/fttn  Det/fvy
11=3

“ype Suezp Pls
INCG-60B2/28k  187/10 PEAK/Par AvgRIS)  TTnsectfute) 6080

#Sups/Mode  _abel

(B8]

Range (GHz) RBLI/UBI Ref/Attn
(-6 31/8

dorizartal 3318 dB) /36 8

Je/fvg Type Sueep Phe
EMPor AR S7dnsec(fto) 18k

upe/Made  Lobe|
Maxk forizan.ol

HORIZONTAL

HKTESt Facility: JL Morrisville

2828 Oct 9 13:36:17

Radiat=d Emissions 3-Meters
= Projsct Number: 13441612
12 Clicnz: Bose
Test Location: N-3AC
Mede: 2 Tx, GFSK, L 2441MHz, 3 248@MHz
35 Testzd by: 19269 / 46722
35
Pea< Limit (dBulU/m2
75
‘e
3 .
o
~ Avg —imit (dBul/m>
55
o 1
18
45 - 9 G
/ 9 [}
o o
35
o5
1 18 18
Frecuercy (GHz2
Rerge (610 FEU/BM Ref/ttn  Det/Avy ure Suesp Pta  #Sups/fode abel Range (6Hz) REU/B Ref/Rttn  Jez/Avg Type Suesp Pte foupe/Mods Label
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REPORT NO: R13441612L-E1
FCC ID: A94109L

DATE: 2020-11-22
IC: 3232A-109L

RADIATED EMISSIONS

Marker| Frequency | Meter | Det AT0072 |Amp/Cbl/Fitr/Pad|Corrected| Avg Limit |Margin| Peak Limit PK |Azimuth|Height|Polarity
(GHz) Reading dB(/m) (dB) Reading | (dBuV/m) | (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuv) (dBuV/m) (dB)

1 |***4.88187| 46.17 | PK2 34.1 -31.4 48.87 - - 74 -25.13 330 147 H
* *% 4.88202| 39.38 | V1TV 34.1 -31.4 42.08 54 -11.92 - - 330 147 H

2 |***4.95964| 49.83 | PK2 34.1 -32.3 51.63 - - 74 -22.37 344 292 H
* *¥% 496001 44.67 | V1TV 34.1 -32.4 46.37 54 -7.63 - - 344 292 H

3 |***7.32251| 50.35 | PK2 35.6 -29.2 56.75 - - 74 -17.25 197 105 H
* *¥%7.32304| 45.12 | V1TV 35.7 -29.2 51.62 54 -2.38 - - 197 105 H

4 |***7.43959| 44.86 | PK2 35.7 -29.3 51.26 - - 74 -22.74 88 101 H
**k744 | 37.69 | VITV 35.7 -29.3 44.09 54 -9.91 - - 88 101 H

7 |***4.88232| 44.97 | PK2 34 -31.4 47.57 - - 74 -26.43 19 105 \Y
* *¥% 4882 | 36.91 | V1TV 34.1 -31.4 39.61 54 -14.39 - - 19 105 \Y

8 |***7.32254| 45.29 | PK2 35.6 -29.2 51.69 - - 74 -22.31 198 108 \Y
* *¥%7.32307| 38.08 | V1TV 35.7 -29.2 44.58 54 -9.42 - - 198 108 \Y

10 |* ** 7.44045| 46.07 | PK2 35.7 -29.3 52.47 - - 74 -21.53 307 105 \Y
* *¥%7.44002| 39.27 | V1TV 35.7 -29.3 45.67 54 -8.33 - - 307 105 \Y

9 5.74849 37.34 Pk 34.7 -31.5 40.54 - - - - 0-360 | 101 \Y
5 9.76371 34.22 Pk 37 -27.4 43.82 - - - - 0-360 | 101 H
12 9.76455 35.6 Pk 37 -27.4 45.2 - - - - 0-360 | 101 \Y
6 9.92039 34.09 Pk 37 -27.8 43.29 - - - - 0-360 | 101 H
13 9.92039 34.4 Pk 37 -27.8 43.6 - - - - 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
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
Pk - Peak detector
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REPORT NO: R13441612L-E1
FCC ID: A94109L

DATE: 2020-11-22
IC: 3232A-109L

HIGH CHANNEL RESULTS

**Note - both earbuds were tested at same time on different channels. This particular testing

covers the left earbud only.

Frecuercy (GHz2

11KTest Facility: JL Morrisville 26828 0ct 9 14:53: 32
Radiat=d Emissions 3-Meters
= Projsct Number: 13441612
12 Clicnz: Bose
Test Location: N-3AC
Mede: 2 Tx, GFSK, L 248BMHz, 3 2482MHz
35 Testzd by: 19269 / 46722
35
Pea< Limit (dBulU/m2
75
e
3 .
S s
@
o
~ Avg —imit (dBul/m>
55 4
\ ET
45 2 1 )
o '
S R TR byl
18 1

Range (GHz) RBLI/UBI Ref/Attn
3318 31/8

_abel
dorizartal H(-6dB)/30k 8

Renge 1520 REU/UBH Ref/Attn  Det/Avy e Suezp Pts  $Sups/Made
13173 INCG-60B:/28k  187/18 PEAK/Par MvgRIS)  Tinsec(futc) 6080 MAXA

Je/fvg Type Sueep Pts ¥
EMGPor Rvg(RHS  STnseo(futo) 18k MAXE

Supe/Mode  Lobel
forizan.ol

HORIZONTAL

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

11KTest Facility: JL Morrisville 2828 Oct 9 14:23:32
Radiat=d Emissions 3-Meters
175 Projsct Number: 13441612
Clienx: Bose
Test Location: N-3AC
Mede: 2 Tx, GFSK, L 248BMHz, R 2402MHz
35 Testzd by: 19269 / 46722
35
Pea< Limit (dBulU/m2
75
e
~
S
@
o
~ Avg —imit (dBul/m>
55
@ g
cg
=
4 5 5 o
B2 o
35
o5
1 18 18
Frecuercy (GHz2
Pta  #Sups/fode abel Range (6Hz) REU/B Ref/Rttn  Jez/Avg Type Sucsp Pte foupe/Mode Label

VERTICAL
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REPORT NO: R13441612L-E1
FCC ID: A94109L

DATE: 2020-11-22
IC: 3232A-109L

RADIATED EMISSIONS

Marker| Frequency | Meter | Det AT0072 |Amp/Cbl/Fitr/Pad|Corrected| Avg Limit |Margin| Peak Limit PK |Azimuth|Height|Polarity
(GHz) Reading dB(/m) (dB) Reading | (dBuV/m) | (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuv) (dBuV/m) (dB)
1 |[***4.80429| 48.19 | PK2 34.3 -31.5 50.99 - - 74 -23.01 180 108 H
* *¥% 4.80395| 42.8 | V1TV 34.3 -31.5 45.6 54 -8.4 - - 180 108 H
2 |***4.95953| 46.9 PK2 34.1 -32.3 48.7 - - 74 -25.3 289 101 H
* *¥%4.96003| 39.97 | V1TV 34.1 -32.4 41.67 54 -12.33 - - 289 101 H
4 * *%74405| 49.16 | PK2 35.7 -29.3 55.56 - - 74 -18.44 336 104 H
* *% 744006 43.48 | VITV 35.7 -29.3 49.88 54 -4.12 - - 336 104 H
5 |***4.80359| 50.93 | PK2 34.3 -31.5 53.73 - - 74 -20.27 7 102 \Y
* *%4.80398| 46.95 | V1TV 34.3 -31.5 49.75 54 -4.25 - - 7 102 \Y
6 |***4.95998| 45.83 | PK2 34.1 -32.4 47.53 - - 74 -26.47 236 101 \Y
* *¥%4.96003| 38.16 | V1TV 34.1 -32.4 39.86 54 -14.14 - - 236 101 \Y
9 |***7.43952| 44.01 | PK2 35.7 -29.3 50.41 - - 74 -23.59 18 102 \Y
* *¥%7.44007| 35.92 | VITV 35.7 -29.3 42.32 54 -11.68 - - 18 102 \Y
7 5.74765 37.19 Pk 34.7 -31.5 40.39 - - - - 0-360 | 101 \Y
3 7.20607 42.3 Pk 35.6 -29.9 48 - - - - 0-360 | 101 H
8 7.20607 42.96 Pk 35.6 -29.9 48.66 - - - - 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
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
Pk - Peak detector
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REPORT NO: R13441612L-E1 DATE: 2020-11-22
FCC ID: A94109L IC: 3232A-109L

10.1.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT
1EKTest Facility: UL Morrisville 2828 Ocz 9 16:29: 48
Restricted Bondedge
115 “roject Number: 13441612
Client: Bcse
Tes< Location: N-5AC
Mode: | Tx, BPSK, 24B82MHz
185 Teswed by: B4445 / 11993
95 \

. i

Peak Limit IdBulU/m)

‘e
~
i / \
o
N
65
55 Average Limit CdBulym) // \
Ayl it I T TR APV OTE R AP A A A bk VAP R W Lo '«M/ \MMW
4|:
4 3 e |
35 -
2 3 18. 5MH=z/ 2.415

Frequency (GHz)
Range (G RE4/VEH Ref/fttn  Tet/Avg Tupe Sueep Pts  #5upe/Made Label Range (6Hz:
1:2.31-2.415 MBI/ 187/18 FEAK/Par Avg(RS)  Bnesc(futo) BOEB  HAKA Horizantal - Pk| 2:2.31-2.415

REA/JBlI Ref/Attn  Det/fvg Type Suecp Pte #Supe/ode Lobel
INC-5dB)/360  167/18 PEFK/Ualt g | 2oeoliuto) B8O ESMAH  Horizontal - Av

Low Channe Baondedge - F.TST

Rev 9.5 18 Aug 2026

Marker| Frequency | Meter | Det | AT0072 |Amp/Cbl/Fltr/Pad|Corrected| Average |Margin| Peak Limit| PK |Azimuth|Height|Polarity
(GHz) Reading| dB(/m) (dB) Reading Limit (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuV/m) (dB)

1 **%239 | 4187 | Pk | 31.8 -24.4 49.27 - - 74 2473 12 [ 115 | H

2 |***235257] 4421 | Pk | 316 24.5 51.31 - - 74 2269| 12 | 115 | H

3 **+239 | 3047 |[VITV| 31.8 -24.4 37.87 54 -16.13 - - 12 | 115 | H

4 |*»*x238734| 3056 |viTV| 31.8 -24.4 37.96 54 -16.04 - - 12 | 115 | H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R13441612L-E1 DATE: 2020-11-22
FCC ID: A94109L IC: 3232A-109L

VERTICAL RESULT

1ZKTEst Facility: UL Morrisville 26828 0c: 9 16:41:13
Restricted Bondedge
"roject Number: 13441612
115 Tlient: Bese
Tes> Location: N-SAC
Mode: 1 Tx, BPSK, 24P2MHz
185 Teszed by: 84445 / 11993
gl:
SII
E Peck Limit IdBulU/m>
375
E)LT
55 Average Limit (dBuUym)
2 .
4|:
4 3
(S}
31:
2 31 10 5MHz/ 2.415
Fr‘ﬁquﬁmcg (GHZ)
Ronge (GHZ) RE1/VBl Ref/fttn  Cet/fvg Tupe Sueep Pts  #5ups/Mode Label Range (6Hz AW/ B Ref/Attn  Det/Avg Type Suesp Pte #oupo/ode Label
Low Channe  Bondedge - L. TST Rev 9.5 18 Aug 20zH
Marker| Frequency | Meter | Det | AT0072 |Amp/Cbl/Fltr/Pad|Corrected| Average |Margin| Peak Limit| PK |Azimuth|Height|Polarity
(GHz) Reading| dB(/m) (dB) Reading Limit (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuV/m) (dB)
1 * ** 239 42.11 Pk 31.8 -24.4 49.51 - - 74 -24.49 174 137 Vv
2 * ** 237208 | 44.19 Pk 31.7 -24.5 51.39 - - 74 -22.61 174 137 Vv
3 * ** 239 30.39 |V1TV 31.8 -24.4 37.79 54 -16.21 - - 174 137 Vv
4 * ** 23879 | 30.56 |VITV 31.8 -24.4 37.96 54 -16.04 - - 174 137 Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
Page 60 of 78
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-E1 DATE: 2020-11-22
FCC ID: A94109L IC: 3232A-109L

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT
1EKTest Facility: UL Morrisville 2828 Ocz 9 16:58:14
Restricted Bondedge
115 “roject Number: 13441612

Client: Bcse
Tes< Location: N-5AC
Mode:! ! Tx, 8PSK, 248BMHz

185 Teswed by: B4445 / 11993

g5
35 /\

/ Peak Limit CdBuU/m

75

CdBul/m>

65

Average Linit CdBuU/m)

I
\M@NﬂWﬂWﬂmﬂ%ﬂM&“ﬂ%ﬂ e bbb i b o i Ll 1
13 4

O

55

AT M“wlut " " i
45

|
1NN

35

2 46 18. 3MH=z/ 2.563
Frequency (GHz)

Range (GHz) RE.4/VBll Ref/Aitn  Cet/fvg Tupe Sueep Pts  #5up=/Made Label Range (GHz: REA/JBlI Ref/Attn  Det/fvg Type Suecp Pte #Supe/ode Lobe
1:2,46-2.563 INC-EdB)/M 1B7/18 FERK/Par AvgRMS)  2Bmecc(Auto) SOBR  MAKY Horizontal - Pk| 2:2.46-2.563 INC-5dB)/360  167/18 PEFK/Ualt g | 2oeoliuto) B8O ESMAH  Horizontal - Av

H gh Channel Bondedge - H.TST Rev 9.5 18 Aug 2026

Marker| Frequency | Meter | Det | AT0072 |Amp/Cbl/Fltr/Pad|Corrected| Average |Margin| Peak Limit| PK |Azimuth|Height|Polarity
(GHz) Reading| dB(/m) (dB) Reading Limit (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuV/m) (dB)

1 | ***24835 | 4118 | Pk | 324 24.2 49.38 - - 74 2462| 16 | 132 | H

2 |***249685] 4319 | Pk | 325 24.2 51.49 - - 74 2251] 16 | 132 | H

3 | ***24835 | 30.14 |viTv| 324 24.2 38.34 54 -15.66 - - 16 | 132 | H

4 | **253147 | 3031 [viTv| 325 24.2 38.61 54 -15.39 - - 16 | 132 | H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R13441612L-E1 DATE: 2020-11-22
FCC ID: A94109L IC: 3232A-109L

VERTICAL RESULT

1ZKTEst Facility: UL Morrisville 2828 Oc< 9 17:01:13
Restricted Bondedge
"roject Number: 13441612
115 Tlient: Bese
Tes> Location: N-SAC
Mode: 1 Tx, BPSK, 248@MHz
185 Teszed by: B4445 / 11993
gl:
81:
S Peok Limit CdBul/m)
375
6!:
Average Linit (dBuU/m)
55 B .
45 5
31:
2 46 8. 3MHz/ 2.563
FV"EQUEV’TCH (GHZ)
Ronge (GHZ) RE1/VBl Ref/fttn  Cet/fvg Tupe Sueep Pts  #5ups/Mode Label Range (GHz AW/ B Ref/Attn  Det/Avg Type Suesp Pte #oupo/ode Label
H gh Channel Bondedge - U.TST Rev 9.5 18 Aug 20zH
Marker| Frequency | Meter | Det | AT0072 |Amp/Cbl/Fltr/Pad|Corrected| Average |Margin| Peak Limit| PK |Azimuth|Height|Polarity
(GHz) Reading| dB(/m) (dB) Reading Limit (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuV/m) (dB)
1 *** 24835 | 47.2 Pk 32.4 -24.2 55.4 - - 74 -18.6 4 127 Vv
2 * ** 248354 | 47.95 Pk 32.4 -24.2 56.15 - - 74 -17.85 4 127 Vv
3 * ** 24835 | 32.56 |VITV 32.4 -24.2 40.76 54 -13.24 - - 4 127 Vv
4 * ** 248354 | 32.54 |V1TV 32.4 -24.2 40.74 54 -13.26 - - 4 127 Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: R13441612L-E1 DATE: 2020-11-22
FCC ID: A94109L IC: 3232A-109L

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

**Note - both earbuds were tested at same time on different channels. This particular testing
covers the left earbud only.

H:TESt Facility: JL Morrisville 2828 Oct 9 18:28: 25

Radiat=d Emissions 3-Meters
Projsct Number: 13441612

135 Clise: Bose
Test Location: N-3AC
Mcde: 2 Tx, 8FSK, L 24B2MHz, 3 2¢41MHz
35 Testzd by: 84445 / 11993
35
Pea~< Limit (dBulU/m2
7!:
‘e
~
3 55
o
e —
~ Avg —imit (dBul/m> =
55
| u 5
45 ) 4 [ i
[T,
,MMW‘ ) . o MWM

™

BKWWW oot

1 18 18
Frecuercy (GHz2

Renge 1520 REU/UBH Ref/Attn  Det/Avy e Suezp Pts #Sups/Mads _abel Ronge (6Hz) REW/UBLT Ref/Attn
13173 INCG-60B:/28k  187/18 PEAK/Par MvgRIS)  Tinsec(futc) 6080 MAXA “orizartal ER] 7/8

H(-6dB)/30k 8
FCC Parti5C 2 .4GHz RSE.TST Rev 9.5 18 Aug 2628

HORIZONTAL

Je/fvg Type Sueep Pis  foupe/Node Lobel
EMGPor Rvg(RHS  STnseo(futo) 18k MAXE Forizamal

HKTest Focility UL Morrisville 2828 Oct 9 18:20:25
Rodiated Emissions 3-Meters
185 Project Number: 13441612
Client: Bose
Test Location: N-SAC
Mode: 2 Tx, BPSK, L 24B2MHz, R 2441MHz
95 Tested by: 84445 / 11993
a5
Peak Limit (dBulU/m
75
‘e
3 g5
5 6
@
z . .
~ Avg Limit CdBul/m)
55
5 28 1
e g 2
7
0
35 W
25
1 18 18
Frequency (GHz>
Range (62 BB Ref/Attn  Det/fvg Tope Sweep Pts  Foups/liode  Lobel Range (@z) D Ref/Attn Det/Avg Tupe Swezp Pts  Foups/fiode Lobel
FCC Port15C 2.4GHz RSE.TST Rev 9.5 18 Aug 2028

VERTICAL
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REPORT NO: R13441612L-E1

DATE: 2020-11-22

FCC ID: A94109L IC: 3232A-109L
RADIATED EMISSIONS
Markers | Frequency | Meter | Det AT0072 |Amp/Cbl/Fitr/Pad|Corrected| AvgLimit |Margin| Peak Limit PK |Azimuth|Height|Polarity
(GHz) Reading dB(/m) (dB) Reading | (dBuV/m) | (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuv) (dBuV/m) (dB)
1 * *¥% 1.80423| 47.54 | PK2 34.3 -31.5 50.34 - - 74 -23.66 331 109 H
* *¥% 4.80406| 39.77 | V1TV 34.3 -31.5 42.57 54 -11.43 - - 331 109 H
2 * *¥% 188164 46.71 | PK2 34.1 -31.4 49.41 - - 74 -24.59 330 322 H
* *% 4.88203| 38.65 | V1TV 34.1 -31.4 41.35 54 -12.65 - - 330 322 H
4 * *%732347| 45.78 | PK2 35.7 -29.2 52.28 - - 74 -21.72 292 101 H
* *¥%732301| 36.91 | V1TV 35.7 -29.2 43.41 54 -10.59 - - 292 101 H
7 * *% 1.80378| 44.45 | PK2 34.3 -31.5 47.25 - - 74 -26.75 12 101 \Y
* *¥%4.80404| 34.78 | V1TV 34.3 -31.5 37.58 54 -16.42 - - 12 101 \Y
8 * *¥% 488196 49.11 | PK2 34.1 -31.4 51.81 - - 74 -22.19 163 103 \Y
* *¥% 4.88202| 42.05 | V1TV 34.1 -31.4 44.75 54 -9.25 - - 163 103 \Y
10 * *¥% 73231 | 48.01 | PK2 35.7 -29.2 54.51 - - 74 -19.49 267 104 \Y
* *¥%7.32305| 39.87 | V1TV 35.7 -29.2 46.37 54 -7.63 - - 267 104 \Y
3 7.20607 50.68 Pk 35.6 -29.9 56.38 - - - - 0-360 | 101 H
9 7.20607 44.19 Pk 35.6 -29.9 49.89 - - - - 0-360 | 101 \Y
5 9.60704 38.33 Pk 36.9 -28.3 46.93 - - - - 0-360 | 101 H
11 9.60704 40.59 Pk 36.9 -28.3 49.19 - - - - 0-360 | 101 \Y
6 9.76371 32.66 Pk 37 -27.4 42.26 - - - - 0-360 | 101 H
12 9.76371 35.86 Pk 37 -27.4 45.46 - - - - 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
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
Pk - Peak detector
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REPORT NO: R13441612L-E1
FCC ID: A94109L

DATE: 2020-11-22
IC: 3232A-109L

covers the left earbud only.

MID CHANNEL RESULTS
**Note - both earbuds were tested at same time on different channels. This particular testing

(sTest Facility: Jb Marrisville 2028 Oct 9 19:16:5
Radiat=zd Emissions 3-Meters
- Projsct Numbsr: 13441612
13 Clise: Bose
Test Location: N-3AC
Mcde: 2 Tx, 8FSK, L 2441MHz, 3 2¢8@MHz
35 Testzd by: 84445 / 11993
35
Pea< Limit (dBul/m3
7!:
‘e
~
3 55
o
e
~ - Avg —imit (dBul/m> 3
1 4 5
- i i W
e
35 e ORI fyww
m“w*“wﬂuwfwwuﬁmw“““ﬂﬂ“““"” W y
2!:

1

18 18
Frecuercy (GHz2

Renge 1520 REU/UBH Ref/Attn  Det/Avy e
13173 INCG-60B:/0k 187718 PEAK/Par Avg(RIG)

Suezp Pls
Tinszc(fute) 6080

ups/Made

_abel

RBLI/UBI Ref/Attn Je=/fivg upe/Made  Lobe|
(B8] dorizartal

Ronge (6Hz) q Type Sueep Phe
ER] HC-60B)/30k  87/0 EMGPor Rvg(RHS  STnseo(futo) 18k MAXE Forizamal

FCC Parti5C 2 .4GHz RSE.TST

Rev 9.5 18 Aug 2628

HORIZONTAL

WKTest Facility: JL Morrisville

2828 Oct 9 19:16:51

Radiat=d Emissions 3-Meters
= Projsct Number: 13441612
12 Clicnz: Bose
Test Location: N-3AC
Mede: 2 Tx, BFSK, L 2441MHz, 3 248@MHz
35 Testzd by: 84445 / 11993
35
Pea< Limit (dBulU/m2
75
e
~
S
@
o
~ Avg —imit (dBul/m>
55
g 9
N ®3 1
45 Vi fo) s
[=) o
35
s
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-E1

DATE: 2020-11-22

FCC ID: A94109L IC: 3232A-109L
RADIATED EMISSIONS
Markers | Frequency | Meter | Det AT0072 |Amp/Cbl/Fitr/Pad|Corrected| AvgLimit |Margin| Peak Limit PK |Azimuth|Height|Polarity
(GHz) Reading dB(/m) (dB) Reading | (dBuV/m) | (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuv) (dBuV/m) (dB)

1 * *% 1.88168| 48.45 | PK2 34.1 -31.4 51.15 - - 74 -22.85 286 103 H
* *% 4.88208| 40.49 | V1TV 34.1 -31.4 43.19 54 -10.81 - - 286 103 H

2 * *¥% 1.96029| 48.87 | PK2 34.1 -32.4 50.57 - - 74 -23.43 179 101 H
***%496 | 41.37 | V1TV 34.1 -32.4 43.07 54 -10.93 - - 179 101 H

3 * *%732303| 53.34 | PK2 35.7 -29.2 59.84 - - 74 -14.16 21 111 H
* *¥%732302| 46.03 | V1TV 35.7 -29.2 52.53 54 -1.47 - - 21 111 H

4 * *¥%7.44006| 45.53 | PK2 35.7 -29.3 51.93 - - 74 -22.07 327 314 H
* *¥%7.44005| 36.81 | VITV 35.7 -29.3 43.21 54 -10.79 - - 327 314 H

7 * *¥% 4.88239| 47.07 | PK2 34 -31.4 49.67 - - 74 -24.33 238 110 \Y
* *¥% 4.88205| 39.09 | V1TV 34.1 -31.4 41.79 54 -12.21 - - 238 110 \Y

8 * *¥% 4.96002| 52.83 | PK2 34.1 -32.4 54.53 - - 74 -19.47 42 121 \Y
* *¥% 4.96007| 46.37 | V1TV 34.1 -32.4 48.07 54 -5.93 - - 42 121 \Y

9 * *%732322| 48.3 PK2 35.7 -29.2 54.8 - - 74 -19.2 342 101 \Y
* *¥%7.32307| 40.03 | V1TV 35.7 -29.2 46.53 54 -7.47 - - 342 101 \Y

10 * *%7.44064| 46.42 | PK2 35.7 -29.3 52.82 - - 74 -21.18 135 104 \Y
* *¥%7.44008| 38.04 | V1TV 35.7 -29.3 44.44 54 -9.56 - - 135 104 \Y

11 9.76371 36.54 Pk 37 -27.4 46.14 - - - - 0-360 | 101 \Y
5 9.76455 36.75 Pk 37 -27.4 46.35 - - - - 0-360 | 101 H
12 9.91955 34.13 Pk 37 -27.8 43.33 - - - - 0-360 | 101 \Y
6 9.92039 33.09 Pk 37 -27.8 42.29 - - - - 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
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
Pk - Peak detector
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REPORT NO: R13441612L-E1
FCC ID: A94109L

DATE: 2020-11-22
IC: 3232A-109L

HIGH CHANNEL RESULTS

**Note - both earbuds were tested at same time on different channels. This particular testing

covers the left earbud only.

WWKTESt Facility: JL Morrisville 2828 Oct 9 28:38:568
Radiat=d Emissions 3-Meters
= Projsct Number: 13441612
12 Clicnz: Bose
Test Location: N-3AC
Mede: 2 Tx, 8FSK, L 248BMHz, R 2402MHz
35 Testsd by: 84445 / 11993
35
Pea< Limit (dBulU/m2
75
e
3 .
S
@
o R
~ B Avg —imit (dBul/m>
35| 4
P =
- i i M
i
BKM o kA
o5
1 8 18
Frecuercy (GHz2
Rerge (620 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
11173 M-8/ 107/18 PEAK/Pur Rg®IB)  Thnsso(fute) 6008 M4 Serizartal 3318 MC6)/30k 878 NP BB  STmseo(fito) 18k MK Forizomal

FCC Parti5C 2 .4GHz RSE.TST

Rev 9.5 18 Aug 2628

HORIZONTAL

11KTest Facility: JL Morrisville 26828 0ct 9 26:38:58
Radiat=d Emissions 3-Meters
= Projsct Number: 13441612
12 Clicnz: Bose
Test Location: N-3AC
Mede: 2 Tx, BFSK, L 248BMHz, 3 2482MHz
35 Testsd by: 84445 / 11993
35
Pea< Limit (dBulU/m2
75
‘e
~
S
@
o
~ Avg —imit (dBul/m>
55
o 78
5 59
4 g
o
35
o5
1 18 18
Frecuercy (GHz2
Rerge (610 FEU/BM Ref/ttn  Det/Avy ure Suesp Pta  #Sups/fode abel Range (6Hz) REU/B Ref/Rttn  Jez/Avg Type Suesp Pte foupe/Mods Label

FCC Parti5C 2 .4GHz RSE.TST

Rev 9.5 18 Aug 2628

VERTICAL
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REPORT NO: R13441612L-E1

FCC ID: A94109L

DATE: 2020-11-22
IC: 3232A-109L

RADIATED EMISSIONS

Markers | Frequency | Meter | Det AT0072 |Amp/Cbl/Fitr/Pad|Corrected| AvgLimit |Margin| Peak Limit PK |Azimuth|Height|Polarity
(GHz) Reading dB(/m) (dB) Reading | (dBuV/m) | (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuv) (dBuV/m) (dB)
1 * *% 4.80375| 48.03 | PK2 34.3 -31.5 50.83 - - 74 -23.17 176 102 H
* *% 4.80397| 40.53 | V1TV 34.3 -31.5 43.33 54 -10.67 - - 176 102 H
2 * *¥%4.96004| 49.62 | PK2 34.1 -32.4 51.32 - - 74 -22.68 311 104 H
* *¥%4.96006| 42.39 | VITV 34.1 -32.4 44.09 54 -9.91 - - 311 104 H
4 * *% 743986 49.4 PK2 35.7 -29.3 55.8 - - 74 -18.2 292 101 H
* *¥%7.44003| 41.15 | V1TV 35.7 -29.3 47.55 54 -6.45 - - 292 101 H
5 * *% 4.80363| 51.95 | PK2 34.3 -31.5 54.75 - - 74 -19.25 45 103 \Y
* *%4.80402| 45.39 | V1TV 34.3 -31.5 48.19 54 -5.81 - - 45 103 \Y
6 * *¥% 4.96003| 46.17 | PK2 34.1 -32.4 47.87 - - 74 -26.13 232 106 \Y
* *¥%4.96001| 37.13 | V1TV 34.1 -32.4 38.83 54 -15.17 - - 232 106 \Y
8 * *¥%744001| 45.54 | PK2 35.7 -29.3 51.94 - - 74 -22.06 5 109 \Y
* *¥%7.44009| 36.85 | VITV 35.7 -29.3 43.25 54 -10.75 - - 5 109 \Y
3 7.20607 41.46 Pk 35.6 -29.9 47.16 - - - - 0-360 | 101 H
7 7.20607 42.38 Pk 35.6 -29.9 48.08 - - - - 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
V1TV - VB=1/Ton, Linear Voltage Average where: Ton is packet duration
Pk - Peak detector
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REPORT NO: R13441612L-E1 DATE: 2020-11-22
FCC ID: A94109L IC: 3232A-109L

10.2. WORST CASE BELOW 30MHZ

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

Note: 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 58.91 kHz
resulted in a level of -30.69 dBuV/m, which is equivalent to -30.69-51.5 = -82.19 dBuA/m, which
has the same margin, -62.89 dB, to the corresponding RSS-GEN Table 6 limit as it has to be
15.209(a) limit
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REPORT NO: R13441612L-E1

FCC ID: A94109L

DATE: 2020-11-22
IC: 3232A-109L

7BTest Facility: UL Morrisville 2028 Oct 12 12:17:41
RF Emissions
Project Number: 13441612
58 CITans ! Bone
Test Location: N-SAC
46\\ Mode: | Tx, GFSK, Uorst case
Tested by: 19289 / 46722
—
T~
34 Sy Sy FOCT1S 209 L Tmit T CaBaU 7y
E 22 M—
£ A
2 11
o Bl
P g
; Holas
_14 WWW do
e W‘“M
_26 Wm L W.., e &
H ; ' 7 4 %M
-38
. Bea1 ‘1 1 18 38
Frequency (MHz)
Range (IHz) REU/VBH Ref/Attn  Det/fvg Type ueep Fts  #Sups/Mode  Label Range (PHz) FBU/BY Ref/Attn  Det/Avg Type Sueep Pts #Supsiode Label
1:.809-.15 208C-6d6)/3k  187/10 EAK/ Vot Avg ldmsec(Auto) 2081 MAXH 8 degrees.
2:.15-.49 Ok(-6dB)/18Bk 97/18 PEAK/Unl fve InsecChAuto) 2081  MAXH legrees 7:.009-.15 200(-6dB)/3k  107/18 FEAK/Uolt fivg MAXH Flat
3:.49-38 Ok(-6dB)/18Bk  97/18 PEAK/ Vot Avg fomeec(futo) 14k MAXH 8 degrees j LZ:JZQ Gk B[' 27// E ﬁis: E:: C«g 881 :I:‘i: [ ::
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
(dBuVv/m)
1 .05891 37.71 Pk 115 1 -80 -30.69 32.2 52.2 -62.89 0-360
7 .09363 35.79 Pk 111 1 -80 -33.01 28.18 - -61.19 0-360
4 .11969 34.38 Pk 10.9 1 -80 -34.62 26.04 46.04 -60.66 0-360
2 .29314 41.43 Pk 10.7 1 -80 -27.77 18.26 38.26 -46.03 0-360
8 .3325 40.49 Pk 10.7 1 -80 -28.71 17.17 37.17 -45.88 0-360
5 .35018 40 Pk 10.6 1 -80 -29.3 16.72 36.72 -46.02 0-360
9 1.05916 30.44 Pk 11 2 -40 1.64 27.11 - -25.47 0-360
3 1.31844 29.01 Pk 11 2 -40 .21 25.2 - -24.99 0-360
6 1.48919 26.69 Pk 11 2 -40 -2.11 24.15 - -26.26 0-360
Pk - Peak detector
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REPORT NO: R13441612L-E1
FCC ID: A94109L

DATE: 2020-11-22
IC: 3232A-109L

10.3.

WORST CASE BELOW 1 GHZ

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

QKTest Facility: JL Morrisville 26823 Oct 12 89:32: 21
Radiat=sd Emissions - 3 Meters
= Projsct Number: 13441612
3 Clicnz: Bose
Test Location: N-3AC
Mede: 1 Tx, GFEK, Worst cose
75 Testzd by: 19269 / 46722
55
55
< ’7
~
> 45 - r
3 WP aeud s m g I
@
Z
35
o5
| :Mw
b Rt
=
34 188 18686
Frecuercy (MHz2
Renge (M) FEU/UBM Ref/ttn  Det/Avy ure Suesp Pta #Sups/flode abel Range (Hz) REU/UB Ref/Rttn  Jez/Avg Type Sucsp Pte ¥oupe/Mods Label
1:38-200 128<(-6dB)/ 14 97/18 PEAK/LagPurVidso  fmeez(hutc) 4608 MAXH dorizartal 3: 20E-1068 128k (-6 /1IN 97718 PERK/LogPur-V deo  meec(Auta)  8HBE  MAxH forizan.ol
QKTest Facility: JL Morrisville 26823 Oct 12 89:32: 21
Roadiat=d Emissions - 3 Meters
35 Projsct Number: 13441612
Clieny: Bose
Test Location: N-3AC
Mede: 1 Tx, GFEK, Worst cose
75 Testzd by: 19269 / 46722
55
55
< ’7
~
> 45 - r
3 WP aeud s m g I
@
Z
=
3 é
&)
o5
4 5
o @
15
=
34 188 18686
Frecuercy (MHz2
Rerge M) FEU/UBM Ref/ttn  Det/Avy ure Suesp Pta  #Sups/fode abel Range (Hz) REU/B Ref/Rttn  Jez/Avg Type Suesp Pte foupe/Mods Lobel
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REPORT NO: R13441612L-E1 DATE: 2020-11-22
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 * ** 125.7348 | 28.28 Pk 20 -30.1 18.18 43.52 -25.34 | 0-360 199 H
4 * **127.1376 | 29.45 Pk 20 -30.1 19.35 43.52 -24.17 | 0-360 100 Vv
2 * *%270.2091 | 28.24 Pk 19.3 -28.9 18.64 46.02 -27.38 | 0-360 300 H
3 ** 873.2375 28.06 Pk 28.2 -25.1 31.16 46.02 -14.86 | 0-360 400 H
5 * **278.3102 | 28.55 Pk 19.4 -28.8 19.15 46.02 -26.87 | 0-360 99 Vv
6 ** 893.9902 27.97 Pk 28.3 -24.9 31.37 46.02 -14.65 | 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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FCC ID: A94109L

DATE: 2020-11-22
IC: 3232A-109L

10.4. WORST CASE 18-26 GHZ

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

Averogs Limit (dBulU/m2

1KTest Facility: JL Morrisville 26828 0ct 9 22:25:58
Radioted Emissions 3-Meters
- Projecz Numb=r 13441612
12 Client: Bose
Test Locotion: N-SAC
Mode: | Tx, 3FSK, LC
35 Tested by: 84445 / 11993
Sl:
75 Peak..lixnit. LdBull/m).
e
~
3 55
o
Z

18
Frecuercy (GHz)

26 5

#Sup=/Mode  _abel RBLAUBI
[

orizartal

Ronge (62

Renge (610 REU/UBH Ref/Attn  Det/Avy e Suezp Pts
1:18-26.5 IMC-64B2/ 9972 PEAK/Pur Aug(RIE)  1Bnsec(fute) 18k

Ref/Attn Je=/Avg Type

Sueep Pte  #5upe/Node Lobel

18-266_6FSK 2441 CH5 Left Earoud Defoult Powe- DAT

Rev 9.5 18 Aug 2628

HORIZONTAL

Averogs Limit (dBulU/m2

1KTest Facility: JL Morrisville 26828 0ct 9 22:25:58
Rodioted Emissions 3-Meters
125 Projecz Numb=r 13441612
Client: Bose
Test Location: N-SAC
Mode: | Tx, 3FSK, LC
35 Tested by: 84445 / 11993
Sl:
75 Peak..lixnit. LdBull/m).
e
~
3 55
[as]
Z

18
Frecuercy (GHz)

26 5

RBLAUBI

Ref/Attn  Det/Avy yfe Suezp
Me-6B)/M 9972

Pts #Sps/fode _obel Range_(GHz)
218265

Renge (BHiz) FBLI/UBH

Ref/Atn Je=/Ava Type Sueep
EM P Avg(RHS)  16nsec(ute) 18k Makk

Pts  #Supe/Mode  Lobel
o lertizal

18-266_6FSK 2441 CH5 Left Earoud Defoult Powe- DAT

Rev 9.5 18 Aug 2628

VERTICAL
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FCC ID: A94109L

DATE: 2020-11-22
IC: 3232A-109L

18 — 26GHz DATA

Marker| Frequency | Meter | Det | ATO076 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 |***19.52253| 46.77 | Pk 32.8 -40.7 38.87 54 -15.13 74 -35.13 | 0-360 | 101 H
2 |***22.44008| 46.06 | Pk 33.6 -41.3 38.36 54 -15.64 74 -35.64 | 0-360 | 200 H
3 |***23.82943| 46.54 | Pk 34.1 -40.7 39.94 54 -14.06 74 -34.06 | 0-360 | 250 H
4 |***19.50411| 47.15 | Pk 32.7 -40.8 39.05 54 -14.95 74 -34.95| 0-360 | 101 \Y
5 |***22.41316| 46.01 | Pk 33.6 -41 38.61 54 -15.39 74 -35.39| 0-360 | 101 \Y
6 |***23.80818| 46.4 | Pk 34.1 -40.8 39.7 54 -14.3 74 -34.3 | 0-360 | 101 \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-E1 DATE: 2020-11-22
FCC ID: A94109L IC: 3232A-109L

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Fregquency of Emission (MHz) Conducted Limit (dBuV)
uasi-peak Average
0.15-0.5 6 to 56 560 to 46
0.5-5 56 46
5-30 Gl S0

" 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: R13441612L-E1 DATE: 2020-11-22
FCC ID: A94109L IC: 3232A-109L

11.1.1. AC Power Line Norm

LINE 1 RESULTS

188Test Facility: UL-Morrisville 12 Oct 2828 19:55:38
Conducted RFI Uoltage
Project Number: 13441612
Ell Client: Bose
Test Locotion: CONDI
Mode: 2 Tx, GFSK, WC
(514 Tested by: 84445 / 48882
78
f
568 OF TR TETTAE DU
)]
C
- v
- 5B \'\\\ Average Limit (dEay
3 n =
5 )
© app Ay !
E\/ - /Ms’/ an
HRAWV, i
V\ \,‘\ v ’WM\‘WW\‘\"N'WW
([
N W P ™
! W o) w«\WWWWWM /(f
. ey
15 1 18 38
Frequency (MHz)
Range () ROWUBN  Ref/Atin  Det/fvg Mode Sueep Pls  Woupo/liode  Label Range (o) RGN Ref/Atin  Det/fvg Node Swecp Pio  ¥oupo/Mode Lobel
5.15-38 ok (~6cB)/~ /18 P/ \5/3z 951 AARTT Line-Li
LC B.15-3BMHz Class=B & 15.287 Step Revr.TST Rev 9.5 28 Aug 2815

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

1 .15197 45.58 Qp .2 9.7 55.48 65.89 -10.41 - -
2 .153 27.16 Av 2 9.7 37.06 - - 55.84 -18.78
3 .516 33.22 Pk 0 9.8 43.02 56 -12.98 - -
4 .525 24.35 Av 0 9.8 34.15 - - 46 -11.85
5 3.3675 18.79 Pk 0 9.8 28.59 56 -27.41 - -
6 3.369 10.86 Av 0 9.8 20.66 - - 46 -25.34
7 6.945 16.49 Pk 1 9.9 26.49 60 -33.51 - -
8 6.945 6.64 Av 1 9.9 16.64 - - 50 -33.36
9 17.28 17.01 Pk 1 10.1 27.21 60 -32.79 - -
10 17.28 1.76 Av 1 10.1 11.96 - - 50 -38.04
11 22.461 16.16 Pk 2 10.1 26.46 60 -33.54 - -
12 22.449 4.94 Av 2 10.1 15.24 - - 50 -34.76

Pk - Peak detector

Av - Average detection

Qp - Quasi-Peak detector
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LINE 2 RESULTS

188Test Facility: UL-Morrisville 12 Oct 2828 19:55:38
Conducted RFI Uoltage
Project Number: 13441612
el Client: Bose
Test Location: COND!
Mode: 2 Tx, GFSK, WC
ap Tested by: 84445 / 48882
78
3
§ BBy 0P T Tt CdBo0)
o
£
- 50 AvERags Uiin T e TdBGY
>
> [1s)
@ @
® ag
P A 16
3B A\ £\ ﬁ‘ 2 23
\/ i I/ 19 R A
\/ / & 8
Y A V 3 ! %
28 W o 8 T e DT S 2\
(AR NE aat an S VLU NPT o,
e NN TN aod
9 S \‘\\( ! Y \m"ﬁ‘.l \
15 1 18 36
Frequency (MHz)
Range (i) REWBN  Ref/Atin  Det/fvg Mode Sueep Ple  Foups/liode  Lobel Range (o) ROUBN  Ref/Attn  Det/Avg Mode Sweep Pio  ¥oups/ode  Label
LC_B. 15-3BMHz_Class-B_&_15.287_Step_Revr.TST Rev 9.5 28 Aug 2815

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

13 .153 48.8 Pk 2 9.7 58.7 65.84 -7.14 - -
14 .153 26.01 Av 2 9.7 35.91 - - 55.84 -19.93
15 .513 32.69 Pk .1 9.8 42.59 56 -13.41 - -
16 .525 23.89 Av .1 9.8 33.79 - - 46 -12.21
17 3.06 16.53 Pk 0 9.8 26.33 56 -29.67 - -
18 3.045 7.71 Av 0 9.8 17.51 - - 46 -28.49
19 6.735 15.36 Pk .1 9.9 25.36 60 -34.64 - -
20 6.744 4.71 Av .1 9.9 14.71 - - 50 -35.29
21 17.616 19.02 Pk .1 10.1 29.22 60 -30.78 - -
22 17.6175 3.11 Av .1 10.1 13.31 - - 50 -36.69
23 22.662 18.7 Pk 2 10.1 29 60 -31 - -
24 22.671 6.85 Av 2 10.1 17.15 - - 50 -32.85

Pk - Peak detector
Av - Average detection
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FCC ID: A94109L IC: 3232A-109L

12. SETUP PHOTOS

Please refer to R13441612L-EP1 for setup photos

END OF TEST REPORT
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