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REPORT NO: R13441612R-E1 DATE: 2020-11-22
FCC ID: A94109R IC: 3232A-109R

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Bose Corporation
1 New York Avenue
Framingham, MA 01701, USA

EUT DESCRIPTION: Wireless Headset
MODEL.: 109R
SERIAL NUMBER: 083102U02350003AE, 083102u02530009AE
DATE TESTED: 2020-10-07 to 2020-10-15
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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Prepared By:
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Project Engineer

Consumer Technology Division
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Engineer

Consumer Technology Division
ULLLC
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REPORT NO: R13441612R-E1
FCC ID: A94109R

DATE: 2020-11-22

IC: 3232A-109R

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 C63.10,
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: R13441612R-E1 DATE: 2020-11-22
FCC ID: A94109R IC: 3232A-109R

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 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: R13441612R-E1 DATE: 2020-11-22
FCC ID: A94109R IC: 3232A-109R

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 1.82%
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 4.88 dB
Conducted Emissions (0.150-30MHz) - LISN 3.07 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: R13441612R-E1 DATE: 2020-11-22
FCC ID: A94109R IC: 3232A-109R

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: R13441612R-E1 DATE: 2020-11-22
FCC ID: A94109R IC: 3232A-109R

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) (mW)
2402 - 2480 Basic GFSK 8.73 7.46
2402 - 2480 Enhanced DQPSK 10.40 10.96
2402 - 2480 Enhanced 8PSK 10.80 12.02

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: R13441612R-E1 DATE: 2020-11-22
FCC ID: A94109R IC: 3232A-109R

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 right 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 Y orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in Y 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: R13441612R-E1 DATE: 2020-11-22
FCC ID: A94109R IC: 3232A-109R

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 R13441612R-E1 for setup diagrams
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REPORT NO: R13441612R-E1
FCC ID: A94109R

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

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)
Equip. D . f
ID escription 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
N-SAC02 Gain-loss string: 25- Various Various 2020-07-29 | 2021-07-29
1000MHz
N-SACO3 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: R13441612R-E1
FCC ID: A94109R

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

Test Equipment Used - Wireless Conducted Measurement Equipment

Equip.

ID 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
H10090 . : S
(PRE0191271) Environmental Meter | Fisher Scientific 15-077-963 2020-06-26 | 2021-06-26
76021 DC RegSuIated Power [CircuitSpecialists CSI3005X5 NA NA
upply .Com
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
MMO0167 : .
(PRE0126458) True RMS Multimeter Agilent U1232A 2020-08-05| 2021-08-05
Peak and Avg Power .
PWS001 Sensor, 50MHz to Keysight N1921A 2020-05-27 | 2021-05-27
(PREO0137347) 18GHz Technologies
PWMO002 Keysight e e
(PRE0137344) RF Power Meter Technologies N1911A 2020-07-31| 2021-07-31
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REPORT NO: R13441612R-E1
FCC ID: A94109R

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

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

quglp. Description Manufacturer| Model Number | Last Cal. | Next Cal.
Coax cable, RG223, N-
CBL087 male to BNC-male, 20-| Pasternack | PE3W06143-240 | 2020-03-26 | 2021-03-26
ft.
HI009 1 Environmental Meter | o 151ef 14-650-118 | 2020-06-26 | 2021-06-26
onmental Viete 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
CwW2501M
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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REPORT NO: R13441612R-E1 DATE: 2020-11-22
FCC ID: A94109R IC: 3232A-109R

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

Out-of-band emissions in restricted bands: 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: R13441612R-E1 DATE: 2020-11-22
FCC ID: A94109R IC: 3232A-109R

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 2.89| 3.75 0.771| 77.1% 1.13 0.346
Bluetooth 8PSK 2.89| 3.75 0.771| 77.1% 1.13 0.346
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REPORT NO: R13441612R-E1
FCC ID: A94109R

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

DUTY CYCLE PLOTS

12 Laboratory Dr., RTP, NC 27709; USA

# Agilent 16:41:56 Oct 8, 2020 L Measure ¢ Agilent 18:29:56 Oct 15, 2028 L Measure
AP2029.9.1,84740,/48852, a Mkr3 375 ms| AP2620.9.1,84748,/46882,MOR-CONL a Mkr3 375 ms|
Ref 26 dBm #Atten 30 dB 0.906 dB Meas Off| Ref 28 dBm #Atten 39 dB 0.699 dB Meas Off|
#Peak ‘ #Peak
&%9 o 1 3 ﬁg - " -
4B/ Channel Power 4B/ Channel Power|
Occupied BH Occupied BH
ACP ACP
#PAvy #PAvg
Center 2.441 000 GHz Span @ Hz . . Center 2.441 000 GHz Span @ Hz . .
Res BH 8 MHz WBH 5B MMz Sweep 10 ms (101 proy || M1 c;;:::; Res BH 8 MHz WEH 50 MMz Sweep 18 ms (1091 pro) || IO c;;:}:?
Marker Trace Type # Axis Amplitude Markar Trace Type X Axis Amplitude
R 1y Time 998 ps -2.49 dBm 1R 1y Time 818 ps -3.44 dBn
1 (s8] T 2.88 B.75 dB 1 1) Ti 2.89 6.63 dB
aa (8] T:E 998 Ez -2.49 dBm PowercsctDaFt 3; 1) T::z gie zi -3.44 dBn Powerc%tna;
3a (&) Time 375 me .61 di 3a (&8 Tine 3.75 me 6.81 dB
More| More
1 of 2 1 0f 2]
| |
% Agilent 17:00:47 Oct 8, 2020 L Measure
AP2020.9.1,84740/40852, a Mkr3  3.75 ms|
Ref 28 dBm #Atten 30 dB —0.004 dB Meas Off
#Peak [
o 3
b Channel Power
dB/
S INTENTIONALLY LEFT BLANK
"Phivs ACP
Center 2.441 000 GHz Span 8 Hz . .
Res BH 8 MHz WUBH 58 MHz Sweep 10 ms (1061 proy || MU CF?;:::;
Marker  Trace Type W Axis Amplitude
(&) Time 990 ps -2.47 dBm
la 1y Time 2.89 ns .88 dB Power Stat
3r (s8] T 998 -2.47 dB
Y [&8] T:E 375 :z 8.86 dg CCDF
More
1of2
|
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REPORT NO: R13441612R-E1 DATE: 2020-11-22
FCC ID: A94109R IC: 3232A-109R

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: R13441612R-E1
FCC ID: A94109R

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

9.2.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 0.926 0.897
Mid 2441 0.950 0.885
High 2480 0.948 0.887
# Agilent 16:36:45 Oct 8, 2020 L Measure ¥ Agilent 16:44:09 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, AP2020.9.1,84740/48882,
Ref 28 dBm #Htten 30 dB Ref 26 dBm #Atten 30 dB
#3amp I I ] Occupied BH #9amp ] ] I Occupied BH
Log I | } Log } ol I
10 WA Tak e ¥ 18 bt e
dB/ Sl Rt dB/ i Pl
Offst [ | TR ACP) | orse [ 1 il AL T ACP
10.8 FiH, 18.8 L [
dE — B ] —
- i B EIE . Multi Carrier, . BT S I | ) Multi Carrier
AL = Power . Power
Center 2.462 800 GHz Span 2 MHz Center 2.441 006 GHz Span 2 MHz
#Res BH 38 kHz #UBH 91 kHz #Sweep 100 ms (1001 pts) b S #Res BH 38 kHz #YBH 91 kHz #Sweep 100 ms (1891 pts) ’ S
ower Stat| ower Stat|
Occupied Bandwidth Occ BH 7 Pur 9900 ¥ CCDF Occupied Bandwidth Occ BH % Pwr  99.00 7 CCDF
897.3924 kHz x dB -2000 CE 885.4948 kHz x B 2000 3
Transmit Freq Error  489.710 Hz PO{S Transmit Freq Error  -4.379 kHz 1M0frg
% B Bandwidth 1.812 MHzx v % dB Banduidth 912.243 kHz* v
| |
LOW CHANNEL (99% OBW) MID CHANNEL (99% OBW)
3% Agilent 16:50:18 Oct 8, 2020 L Measure
|
Ch Freq 2.48 GHz Trig Free Meas Off

Averages: 1 I

Occupied Bandwidth

AP2020.9.1,84748/ 40882,

Channel Power

Ref 28 dBm #Atten 30 dB
#Sainp \ I I Occupied BH
Lo e
8/ PTG i fi
Dffst ] ACP
10.8 [y ] Ll
4B I [
| | 'E | [ | LUl Multi Carrier
Center 2.438 808 GHz Span 2 MHz Power
#Res BH 30 kHz #UBH 91 kHz #5ween 100 ms (1001 pts)
Power Stat
Occupied Bandwidth Occ BH Z Pur  99.00 ¥ CCDF
887.5161 kHz xdB 2000 db
Transmit Freq Error -28.423 kHz 1”5{3

% dB Bandwidth 957.077 kHz¥

HIGH CHANNEL(99% OBW)
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REPORT NO: R13441612R-E1

FCC ID: A94109R

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

HIGH CHANNEL (20 dB EBW)
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¥ Agilent 16:36:10 Oct 8, 2020 L Measure - Agilent 16:43:07 Oct 8, 2020 L Measure
AP2020.9.1,84740/40882, a Mkrl 926 kHz| AP2629.9.1,84749,/48882, a Mkrl 958 kHz
Ref 28 dBm #Atten 30 dB 0.606 dB Meas Off| Ref 26 dBm #ftten 38 dB -1.489 dB Meas Off
#Peak | #Peak
Log | Log
12 Channel P 1 Channel P
&/ annel Power pry annel Power,
Offst Offst
10.8 19.8
dB P E Occupied BH dB i Y Occupied BW
) ul}
-15.2 -14.7
dBm dBm
ACP ACP
#PAvg #PAvg
28 28
ML 52 Multi Carrier| ML 52 Multi Carrier
$3F Power| 53 F Povier
AR AA
f;%k Power Stat f;%k Power Stat
CCDF] CCDF]
Swp Swp
Center 2.402 003 GHz Snan 2 Mz 1";’{‘; Center 2.441 060 GHz Span 2 Mz 1”‘0’{3
#Res BH 22 kHz #UBH 68 kHz Sweep 4 ms (1001 pts) #Res BH 22 kHz #\BH 68 kHz Sweep 4 ms (1001 pts)
| |
3 Agilent 16:49:33 Oct 8, 2020 L Measure
AP2620.9.1,84740/49852, a Mkrl 943 kHz|
Ref 28 dBm #Atten 30 dB -0.329 dB Meas Off|
#Peak |
Log |
1 Channel P
B/ annel Power
Offst
10.8
4B P Ey Occupied BH
] W,
-15.2
dBm
ACP
#PAvg
20
ML 52 Multi Carrier,
33 F Power|
AR
f£>(é€ak Power Stat
Sup CCDF]|
Center 2,450 006 GHz Span 2 Mz 1”‘0’{‘3
#Res BH 22 kHz #UBH 68 kHz Sweep 4 ms (1001 prs)




REPORT NO: R13441612R-E1
FCC ID: A94109R

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

9.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.334 1.233
Mid 2441 1.308 1.263
High 2480 1.342 1.241
# Agilent 16:56:56 Oct 8, 2028 L Measure ¥ Agilent 17:81:57 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 28 dBm #Htten 30 dB Ref 26 dBm #Atten 30 dB
#3amp I I ] Occupied BH #Samp ] I Occupied BW
Log I } Log | I
1@ Sa LAl iy Ll Iy 1@ AQ _....1.. Ly v(,
dB/ dB/
Offst ey AT ACP| | |offst L L ACP
10.8 18.8
4B T M ] | dB Lploea L [ [ Ly
AV I | } PR Muiti carrier AN 77{»77‘7 WL Multi Carrier
Center 2.482 090 GHz Span 5 Mz Power Center 2,441 BB GHz Span 5 MHz Power
#Res BH 38 kHz #UBH 91 kHz #Sweep 100 ms (1001 pts) #Res BH 38 kHz #YBH 91 kHz #Sweep 100 ms (1891 pts)
Power Stat Power Stat
Occupied Bandwidth Occ BH Z Pur  99.00 % CCDF, Occupied Bandwidth Occ BH Z Pwr  99.00 7 CCDF
1.2328 MHz ®x dB -20.80 dB 1.2629 MHz x dB -20.60 dB
Transmit Freq Error  16.242 kHz 1”"{3 Transmit Freq Error  -1.221 kHz 1'10{2
% B Bandwidth 1.163 MHzx 0 % dB Banduidth 1.314 MHz* °
| |
LOW CHANNEL (99% OBW) MID CHANNEL (99% OBW)
3% Agilent 17:08:48 Oct 8, 2020 L Measure
|
Ch Freg 2.48 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 1 I
Channel Power
AP2820.9.1,847408/40882,
Ref 28 dBm #Atten 30 dB
#Samp T I Occupied BW
Log I I
16 | H
dB/ d <
Offst TR N ACP
18.% ! whuliul
B e sheri il | 1L TP T
D 7777777#77%747771'77 Wl e carrier
Center 2.438 808 GHz Span 5 MHz Power
#Res BH 30 kHz #UBH 91 kHz #Sneep 100 ms (1001 pts)
Power Stat
Occupied Bandwidth Occ BH % Pwr  93.00 ¥ CCDF
1.2409 MHz ® dB -20.00 dB
Transmit Freq Error 11.487 kHz Pofrg
% dB Bandwidth 1.345 MHzx o
|

HIGH CHANNEL (99% OBW)
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REPORT NO: R13441612R-E1

FCC ID: A94109R

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

% Agilent 16:56:26 Oct 8, 2028 L Measure 3 Agilent 17:81:16 Oct 8, 2629 L Measure
AP2020.9.1,84740,/ 40882, a Mkrl 1.334 MHz AP2620.9.1,84748 /40882, a Mkrl 1.388 MHz
Ref 28 dBm #Atten 30 dB -0.515 dB Meas Off| Ref 28 dBm #ftten 38 dB B.537 dB Meas Off
#Peak ] #Peak
Lag | Log
18 18
4B/ Channel Power ey L Channel Power
Offst Offst
19.8 18.8
;IB 18 . Occupied BH [d]‘B R L Occupied BH
-16.8 -15.5
dBm dBm
#PAvg ACP #PAva ACP
24 28
ML §2 Multi Carrier| ML 52 Multi Carrier
$3 | Power| 53 F Power,

AR AA
e Power Stat £(br Power Stat
>80k CCDF 298k CCDF
Swp Swp
Center 2.402 004 GHz Snan 2 Wiz 1";’{3 Center 2.441 000 Gz Span 2 Mz 1”‘;{2
#Res BH 22 kHz #UBH 68 kHz Sweep 4 ms (1001 pts) #Res BH 22 kHz #YBH 68 kHz Sweep 4 ms (1801 pts)

| |

% Agilent 17:08:18 Oct 8, 2028 L Measure

AP20826.9.1,84740,/40882, a Mkrl 1.342 MHz

Ref 28 dBm #Atten 30 dB -0.253 dB Meas Off

#Peak ]

Log |

18

ey Channel Power

Offst

10.8

4B iR i Occupied BW

ol o o

-175

dBm

#PAvg ACP

)

ML 52 Multi Carrier

$3 F Power
AR

Ectx Power Stat

50k CCDF

Swp

Center 2,460 008 GHz Sman 2 Mz 1”‘0’{3

#Res BH 22 kHz #UBH 68 kHz Sweep 4 ms (1001 prs)

HIGH CHANNEL (20 dB EBW)
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REPORT NO: R13441612R-E1 DATE: 2020-11-22
FCC ID: A94109R IC: 3232A-109R

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: R13441612R-E1
FCC ID: A94109R

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

9.3.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Bl Keysight Spectrum Analyzer - AP2020.10 8,84 2,MOR-COM2 =[S
L [ RF [soa bc | [ [ SENSE:INT] [ ALIGN AUTO |07:11:28 PMOct 12, 2020 F
Center Freq 2.441500000 GHz #Avg Type: RMS TRACE[1 23256 requency
PNO: Wide 0 1rig: Free Run Avg|Hold:>100/100 TYPE|M ¥ WA
IFGain:Low #Atten: 40 dB DET|P
Auto Tune|
Ref Offset 10.97 dB AMKr1 1.000 MHz
10 dBidiv. - Ref 30.00 dBm -0.015 dB
Log
Center Freq

200

2.441500000 GHz

100

0.00

StartFreq
2.439000000 GHz

-1oo

Stop Freq
2.444000000 GHz

-20.0

-30.0

CF Step

-40.0

500.000 kHz

| Auto Man

Freq Offset

-50.0

-60.0

0 Hz

Center 2.441500 GHz

Res BW 300 kHz #VBW 910 kHz

Span 5.000 MHz
Sweep 2.533 ms (1001 pts)

IMSG STATUS

HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO: R13441612R-E1
FCC ID: A94109R

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

9.3.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

MSG

E Keysight Spectrum Analyzer - AP2020.10.8,84740/40882, MOR-CONZ ==
L [ RF [soa bc | [ [ SENSE:INT] [ ALIGN AUTO |07:24:32 PMOct 12, 2020 F
ICenter Freq 2.441500000 GHz . #Avg Type: RMS TRACE[T 23 - 5 6 requency
PNO: Wide 0 1rig: Free Run Avg|Hold:>100/100 TYPEIM v
IFGain:Low #Atten: 40 dB DET
Auto Tune|
Ref Offset 10.97 dB
10 dBidiv Ref 30.00 dBm
Log
Center Freq
200 2.441500000 GHz|
100
StartFreq
oon 2.439000000 GHz
-on Stop Freq
2.444000000 GHz
-20.0
CF Step
= 500.000 kHz
|Auto Man
-40.0
Freq Offset
-50.0 0 Hz
-B0.0
Center 2.441500 GHz Span 5.000 MHz
#Res BW 300 kHz #VBW 910 kHz Sweep 2.533 ms (1001 pts)
STATUS

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. 895 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) (MHz)
2441 2442 1.000 1.342 0.895 -0.105
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REPORT NO: R13441612R-E1 DATE: 2020-11-22
FCC ID: A94109R IC: 3232A-109R

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: R13441612R-E1 DATE: 2020-11-22
FCC ID: A94109R IC: 3232A-109R

9.4.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

BB Keysight Spectrum Analyzer - AP2020.10.8,84740,/40882, MOR-C ON2 == -;
L 1 RF |soq DbDC | | | SENSE:INT| | ALIGN AUTO [07:08:32 PM Oct 12, 2020
[Center Freq 2.440000000 GHz | Avg Type: Log-Pwr TRACE[TT0 555 6 Frequency
PNO: Fast 0 Trig: Free Run Avg|Hold:>100/100 TYF'E;" H ?
IFGain:Low Atten: 30 dB DET]
Auto Tune
Ref Offset 10.97 dB
10 dBidiv Ref 30.00 dBm
Log
CenterFreq
200 2.440000000 GHz
10.0
StartFreq
0.0 2390000000 GHz
100 -10 26 dBm| Stop Freq
2.490000000 GHz
200
CF Step
0o 10.000000 MHz
Auto Man
2400 el L AR
Freq Offset
500 0 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
BB Keysight Spectrum Analyzer - AP2020.10.8,84740/40882, MOR-COM2 == i.'i_-
L T RF [son bpc | | | SENSE:INT| [ ALIGN AUTO [07:05:26 PMOct 12, 2020
[Center Freq 2.415000000 GHz | #Avg Type: RMS TRACE[T2 3755 6 Frequency
PNO: Wide ., 1rg: Free Run Avg|Hold:>100/100 TYPE g" AR
IFGain:Low Atten: 30 dB DET]
Auto Tune
Ref Offset 10.97 dB
10 dBidiv Ref 30.00 dBm
Log
Center Freq
200 2.415000000 GHz
10.0
StartFreq
- 2.400000000 GHz
-on Stop Freq
2.430000000 GHz
200
CF Step
o 3.000000 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
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REPORT NO: R13441612R-E1
FCC ID: A94109R

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

BB Keysight Spectrum Analyzer - AP2020.10.8,84740,/40882, MOR-C ON2 == -;
L | RF |soq DbDC | | SENSE:INT| | ALIGN AUTO |07:06:27 PMOct 12, 2020
[Center Freq 2.445000000 GH=z #Avg Type: RMS TRACE[TTO 555 6 Frequency
PNO: Wide Trig: Free Run Avg|Hold:>100/100 TYPE] g" ''''
IFGain:Low Atten: 30 dB DET
Auto Tune
Ref Offset 10.97 dB
10 dBidiv Ref 30.00 dBm
Log
CenterFreq

2.445000000 GHz

200

10.0

StartFreq
oo 2.430000000 GHz
oo Stop Freq
2.460000000 GHz
-20.0
CF Step
—nn 3.000000 MHz
Auto Man
-40.0
Freq Offset
-50.0
0 Hz
-60.0
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
[T} Keyslghl Spedlum Analyzer - AP2020.10.8,84740/40882, MOR-CON2 == i.'i_-
1 [son bpc | SEMNSE:INT]| [ HLIGN HUTO [07:07:42 PMOCt 12, 2020 F
|Eenter Freq 2.475000000 GHz ) #Avg Type: R TRAGE[TZ 35 6 requency
PNO: Wide ., 1rg: Free Run Avg|Hold:: >1DD!1DD TYPE g" AR
IFGain:Low Atten: 30 dB DET]
Auto Tune
Ref Offset 10.97 dB
10 deidiv. Ref 30.00 dBm
Log
Center Freq
200 2.475000000 GHz
10.0
StartFreq
- 2.460000000 GHz
-on Stop Freq
2.490000000 GHz
200
CF Step
o 3.000000 MHz
Auto Man
-40.0
Freq Offset
50,0
0 Hz
-B0.0
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: R13441612R-E1 DATE: 2020-11-22
FCC ID: A94109R IC: 3232A-109R

9.4.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

[T} Keyslghl Spedlum Analyzer - AP2020.10.8,84740/40882, MOR-CON2 == i.'i_-
1 [son bpc | | | SENSE:INT| [ ALIGN AUTO [07:21:38 PMOCt 12, 2020
|Eenter Freq 2.440000000 GHz | Avg Type: Log-Pwr TRAGE[TZ 35 6 Frequency
PNO: Fast 50 Trig: Free Run Avg|Hold:>100/100 TYPE] g’! AAAAAAAAY
IFGain:Low Atten: 30 dB DET]
Auto Tune
Ref Offset 10.97 dB
10 deidiv. Ref 30.00 dBm
Log
Center Freq
200 2.440000000 GHz
10.0 B B e e e
StartFreq
- 2.390000000 GHz
A= |
-on Stop Freq
2.490000000 GHz
200
CF Step
o 10.000000 MHz
Auto Man
-40.0 LA il
Freq Offset
50,0
0 Hz
-B0.0
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
[T} K:yslghl Spedlum Analyzer - AP2020.10.8,84740,/40882, MOR-CON2 =~ g;
1 [soe bc | | | SENSE:INT]| | ALIGN AUTO |07:18:13 PMOct 12,2020 e
|§enter Freq 2.415000000 GH=z . #Avg Type: RMS TRACE[C 5556 requency
PNO: Wide (5 Trig: Free Run Avg|Hold:>100/100 TYPE] g’! .....
IFGain:Low Atten: 30 dB DET)
Auto Tune
Ref Offset 10.97 dB
10 dBidiv ~ Ref 30.00 dBm
Log
Center Freq
200 2.415000000 GHz
10.0
StartFreq
oo 2.400000000 GHz
o Stop Freq
2.430000000 GHz
20,0
CF Step
s 3.000000 MHz
Auto Man
-40.0
Freq Offset
50,0
0 Hz
50,0
Start 2.40000 GHz Stop 2.43000 GH=z
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: R13441612R-E1
FCC ID: A94109R

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

BB Keysight Spectrum Analyzer - AP2020.10.8,84740,/40882, MOR-C ON2 == -;
L | RF |soq DbDC | | SENSE:INT| | ALIGN AUTO [07:19:23 PMOct 12, 2020
[Center Freq 2.445000000 GH=z #Avg Type: RMS TRACE[TTO 555 6 Frequency
PNO: Wide Trig: Free Run Avg|Hold:>100/100 TYPE] g" ''''
IFGain:Low Atten: 30 dB DET
Auto Tune
Ref Offset 10.97 dB
10 dBidiv Ref 30.00 dBm
Log
CenterFreq

2.445000000 GHz

200

10.0

StartFreq
oo 2.430000000 GHz
oo Stop Freq
2.460000000 GHz
-20.0
CF Step
—nn 3.000000 MHz
Auto Man
-40.0
Freq Offset
-50.0
0 Hz
-60.0
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
[T} Keyslghl Spedlum Analyzer - AP2020.10.8,84740/40882, MOR-CON2 == i.'i_-
1 [son bpc | SEMNSE:INT]| [ HLIGN HUTO [07:20:29 PMOCt 12, 2020 F
|Eenter Freq 2.475000000 GHz ) #Avg Type: R TRAGE[TZ 35 6 requency
PNO: Wide ., 1rg: Free Run Avg|Hold:: >1DD!1DD TYPE g" AR
IFGain:Low Atten: 30 dB DET]
Auto Tune
Ref Offset 10.97 dB
10 deidiv. Ref 30.00 dBm
Log
Center Freq
200 2.475000000 GHz
10.0
StartFreq
- 2.460000000 GHz
-on Stop Freq
2.490000000 GHz
200
CF Step
o 3.000000 MHz
Auto Man
-40.0
Freq Offset
50,0
0 Hz
-B0.0
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: R13441612R-E1 DATE: 2020-11-22
FCC ID: A94109R IC: 3232A-109R

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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REPORT NO: R13441612R-E1
FCC ID: A94109R

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

9.5.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Number of ,

LS Pulses in AHEIEgE Tl Limit Margin

DH Packet | Width of Occupancy g

3.16 (sec) (sec)

(msec) (sec)
seconds
GFSK Normal Mode

DH1 0.375 31 0.1163 0.4 -0.2838
DH3 1.628 16 0.2605 0.4 -0.1395
DH5 2.872 11 0.3159 0.4 -0.0841
Pulse N;L:g;zri(r)\f Average Time | | o | Margin

DH Packet | Width of Occupancy 9

0.8 (sec) (sec)

(sec) (sec)
seconds
GFSK AFH Mode
DH1 0.375 7.75 0.02906 0.4 -0.3709
DH3 1.628 4 0.06512 0.4 -0.3349
DH5 2.872 2.75 0.07898 0.4 -0.3210
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REPORT NO: R13441612R-E1
FCC ID: A94109R

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

N — To el S — T To
T [50 T [ senseant ALIGN AUTO__[07:30:25 PM Ot 12, 2020 = (- SeNsEINT] [ asnamo [ora 07021370 "
enter Freq 2441000000 GFz ] Trig Delay-100.0s — #Avg Type:RMS S R requency Center Freq 2441000000 GFz ] Trig Delay-2000 s #Avg Type:RMS mace] requency
e == Trig: Video W e == Trig: Video
IFoaintow #Atten: 40 dB oerlP Treaimton #Atten: 40 dB al
AMKr1 375.0 ps) AutoTune AMKr1 1.628 ms| Auto Tune|
10 dBidiv Ref 30.00 dBm 0.71 dB 10 dBidiv_ Ref 30.00 dBm -0.14 dB
Log Log
CenterFreq CenterFreq
ek 2441000000 GHz ) 2.441000000 GHz
100 100
StartFreq StartFreq|
" 9 2441000000 GHz o 'y 2.441000000 GHz
TroL ™
oo StopFreq o StopFreq
2441000000 GHz 2.441000000 GHz
200 200
o0 CF Step) 90 CF Step
1.000000 MHz 1.000000 MHz|
Auto Man| Auto Man
100 400
o Freq Offset| o Freq Offset|
B OHz 0Hz
. i a0
(Center 2.441000000 GHz n 0 Hz Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 2.000 ms (1001 ptsn
sc status usc. status
Kkyﬂgmsudmm;lmm m.wm/wmmon -CON2 [N Km\qmimum . Ammlnx,wwﬂmzmok CON2 [N
[ [_senseanT ALIGN AUTO __[07:15:08 PMOCt 12,2020 [ [ I SENSEINT]
O A 44 000 GHz Trig Delay-400.0 s #Avg Type: RMS TRcE] 55| Frequency [Center Freq 2441000000 GHz Frequency
PNO: Wide —»— 11ig: Video TYPE| WA PNO: Wide —»= Trig: Free Run
IFGain:Low #Atten: 40 dB. oerle IFGain:Low #Atten: 40 dB
N Auto Tune Auto Tune
AMkr1 2.872 ms} Ref Offset 1097 dB
10dBidiv  Ref 30.00 dBm -0.11 dB 10 dB/div Ref 30.00 dBm
Log Log
Center Freq| CenterFreq
0 2441000000 GHz Bl 2.441000000 GHz
100 0
RN HEEEN CEECTTET ccommres
S0 103 ¢ 2441000000 GHz oo ’ / L ‘ 2441000000 GHz
o Stop Freq| o Stop Freq|
2441000000 GHz 2441000000 GHz
200 20 |
3¢ CF Step) 0 | L I | CF Step
1.000000 MHz o Sy et el A e 2 S S 0 i T e 7 el 1,000000 MHz|
lAuto Man| Auto Man
100 w00
0 Freq Offset| " Freq Offset|
B 0Hz 0He]
60.0 500
(Center 2.441000000 GHz n 0 Hz Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 4.000 ms (1001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 p(sy
sc status usc. samus
Keysight pectrum mm B [E==y IR ==
[ — T senseanT ALIGN AUTO __[07:32:23 PMOGt 12,2020 [ SENSEINT] [ AIGNAUTO [07:15:44 PMOGL 12,2020
enter Freq 2. 441 000000 GHz #Avg Type: RMS TRACE] Frequency Ce nter Freq 2 441000000 GHz ] #Avg Type: RMS TRACE] 56 Frequency
PNO-Wide <= Trig: Free Run BNO: Wide == Trig: Free Run .
IFGainlow  #Atten: 40 dB IFGainiLow  #Atten: 40 dB
Auto Tune Auto Tune
Ref Offset 10.97 dB Ref Offset 10.97 dB.
10 dgidiv - Ref 30.00 dBm 10 deidiv  Ref 30.00 dBm
Log Log
Center Freq| CenterFreq
0 2441000000 GHz 20 2441000000 GHz
100 o "
\ l l l “ l l r = StartFreq| o StartFreq|
S0 ‘ ‘ ‘ ‘ ‘ 2441000000 GHz oo | 2441000000 GHz
o Stop Freq| o Stop Freq|
2441000000 GHz 2441000000 GHz
200 00
I LI A | i CF Step | | Il i 1 fl | | | I CF Step
S G T e T T s e e e P (R e T e e e e 1000000 MHz| R LT T e L e e T S e L e e T e T e s T e e 1.000000 MHz|
lAuto Man| Auto Man
100 w00
0 Freq Offset| . Freq Offset|
B 0Hz - 0He]
60.0 500
(Center 2.441000000 GHz n 0 Hz Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 ptsu
sc status sc. samus
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REPORT NO: R13441612R-E1
FCC ID: A94109R

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

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 0.383 32 0.12256 0.4 -0.2774
3DH3 1.628 16 0.26048 0.4 -0.1395
3DH5 2.872 11 0.31592 0.4 -0.0841

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: R13441612R-E1
FCC ID: A94109R

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

N — (=S S — T To
[ 50 I [_sensen ALIGN AUTO__[07:33:27 PM Ot 12, 2020 = - SeNsEINT] [__alGiar (o PG 12702 "
enter Freq 2441000000 GFz ] Trig Delay-100.0s — #Avg Type:RMS s R requency Center Freq 2441000000 GFz ] Trig Delay-2000 s #Avg Type:RMS mace] requency
e == Trig: Video W e == Trig: Video
[FoainLow — #Atten: 40 B oerlP FoaintLow #Atten: 40 dB al
AMKr1 383.0 ps) AutoTune AMKr1 1.628 ms| Auto Tune|
10 dBidiv Ref 30.00 dBm -0.09 dB 10 dBidiv_ Ref 30.00 dBm 1.01dB
Log Log
CenterFreq CenterFreq
ek 2441000000 GHz ) 2.441000000 GHz
100 100
StartFreq StartFreq|
" 'y 2441000000 GHz o $ 2.441000000 GHz
1 T v
oo StopFreq o StopFreq
2441000000 GHz 2.441000000 GHz
200 200
o0 CF Step) . CF Step
1.000000 MHz 1.000000 MHz|
A Man| Auto Man
100 400
o Freq Offset . Freq Offset
B OHz 0Hz
800 ‘ 600
(Center 2.441000000 GHz n 0 Hz Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 2.000 ms (1001 ptsn
sc status usc. status
Kkyﬂgmsudmm;lmm m.wm/wmmon -CON2 =S Km\qmimum . Ammlnx,wwﬂmzmok CON2 [N
[ [_senseanT ALIGN AUTO __[07:28:13 PMOGt 12,2020 [ [ SENSEINT] [07:33:52 PM Oct 12,2020
enter Fre 2 44 uuo GHz Trig Delay-400.0 s #Avg Type: RMS TRACE] s¢|  Frequency [Center Freq 2. 441000000 GHz TRACE Ss| Frequency
PNO: Wide —»— 11ig: Video B il PNO: Wide —»= Trig: Free Run
IFGain:Low #Atten: 40 dB oetlP IFGain:Low #Atten: 40 dB
N Auto Tune Auto Tune
AMkr1 2.872 m} Ref Offset 1097 dB
10 dBigiv Ref 30.00 dBm 1.32.dB 10 dB/div Ref 30.00 dBm
Log Log
Center Freq| CenterFreq
0 2441000000 GHz Bl 2.441000000 GHz
oo o f 1 o f o — — o
StartFreq| 11 171 11 [ I'T1 StartFreq|
S0 o [} 2441000000 GHz oo 2441000000 GHz
; TG
o Stop Freq| o Stop Freq|
2441000000 GHz 2441000000 GHz
200 20
300 CF Step| 10 “ ‘ ‘ ‘ ‘ CF Step
1.000000 MHz R GO S o e S G 0 R LS o o i R P At 0 S e 1.000000 MHz|
lAuto Man| Auto Man
100 w00
0 Freq Offset| . Freq Offset|
B 0Hz 0He]
500 00
(Center 2.441000000 GHz n 0 Hz Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 4.000 ms (1001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 p(sy
sc status usc. samus
Kkyxlngpadmmknim B [E==y IR ==
[ — [_senseanT ALIGN AUTO __[07:35:20 PMOCt 12,2020 [ SENSEINT] [ ALGNAUTO _[07:25:67 PH Ot 12,2020
enter Freq 2. 441 000000 GHz 3 #Avg Type: RMS TRACE] Frequency Ce nter Freq 2 441000000 GHz ] _ #Avg Type: RMS TRACE] 56 Frequency
PNOWide == Trig: FreeRun PNG: Wide = Trig: Free Run
IFGainlow  #Atten: 40 dB IFGainiLow  #Atten: 40 dB
Auto Tune Auto Tune
Ref Offset 10.97 dB Ref Offset 10.97 dB.
10 dgidiv - Ref 30.00 dBm 10 deidiv  Ref 30.00 dBm
Log Log
Center Freq| CenterFreq
0 2441000000 GHz 20 2441000000 GHz
00—+ I f } t t f f f f f i dor 00
| | | | | | I | | [ StartFreq| | StartFreq|
S ' | ‘ ‘ ‘ ‘ 2.441000000 GHz . ’ 2.441000000 GHz
[
|
|
o I ‘ Stop Freq| o Stop Freq|
| \ | I ! 2441000000 GHz 2441000000 GHz
200 { 20
’ ‘ ’ ) ‘ | CF Step| | ’ CF Step
e e T e B e T T e e T L [ e e T T R R 1.000000 MHz 00 [ S W e S T v TR AR R 1.000000 MHz|
lAuto Man| Auto Man
100 w00
0 Freq Offset| . Freq Offset|
B 0Hz - 0He]
500 00
(Center 2.441000000 GHz n 0 Hz Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 ptsﬂ
sc status sc. samus
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REPORT NO: R13441612R-E1 DATE: 2020-11-22
FCC ID: A94109R IC: 3232A-109R

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: R13441612R-E1

FCC ID: A94109R

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

9.6.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

9.6.2. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION

Tested By: [84740/40882
Date: 2020-10-07
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 8.31 30 -21.69
Middle 2441 8.73 30 -21.27
High 2480 7.92 30 -22.08

Tested By: [84740/40882
Date: 2020-10-07
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 9.99 30 -20.01
Middle 2441 10.40 30 -19.6
High 2480 9.68 30 -20.32

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 10.42 21 -10.58
Middle 2441 10.80 21 -10.2
High 2480 10.12 21 -10.88
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REPORT NO: R13441612R-E1 DATE: 2020-11-22
FCC ID: A94109R IC: 3232A-109R

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 average reading of power.

RESULTS
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REPORT NO: R13441612R-E1
FCC ID: A94109R

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

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 8.21
Middle 2441 8.64
High 2480 7.81

Tested By: |[84740/40882
Date 2020-10-07
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 7.26
Middle 2441 7.67
High 2480 6.86

Tested By: |[84740/40882
Date 2020-10-07
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 7.28
Middle 2441 7.70
High 2480 6.86
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REPORT NO: R13441612R-E1 DATE: 2020-11-22
FCC ID: A94109R IC: 3232A-109R

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.

RESULTS
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REPORT NO: R13441612R-E1
FCC ID: A94109R

DATE: 2020-

11-22

IC: 3232A-109R

9.8.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Antenna 1 SPURIOUS EMISSIONS, NON-HOPPING

12 Laboratory Dr., RTP, NC 27709; USA

¥ Agilent 16:37:35 Oct 8, 2020 L Measure Agilent 16:38:57 Oct 8, 20826 L Measure
AP2020.9.1,84748,/40882, Mkrl 2.462 168 GHz| AP2020.9.1,84748,/40882, Mkrd  24.754 GHz
Ref 20 dBm #ftten 39 dB 8.52 dBm Meas Off Ref 30 dBm #Attsn 40 dB -29.216 dBm Meas Off|
#Poak 1 #Peak [
Log Log P
Lo Channel Power 10 Channel Power
dB/ dB/
Offst Offst
10.8 103 ]
dB Occupied BH B z & || OccupiedBM
ol 3 ol z
-115 115 B
dBm dBm
“Phivg ACP| WFhvs ACP
Center 2,408 686 GHz Span 15 MHz . . Start 30 MHz Stop 26.800 GHz . .
WRes BH 168 KHz WBH 300 Mz Swoep 1467 mo (1001 peo) || MU c;;\r.;g #Res BH 108 kHz WBH 300 iz Sweep 2482 5 (3192 pesy || U c:wg
Marker  Trace Type W fais Auplitude Marker  Trace Type R Fxis Amplitude
1 1y Freg 2,482 160 GHz 8.52 dBm 1 &5 Freq 2.482 GHz 7.47 dBm
2 [&5] Fre: 2.48@8 BEA GHz -48.48 dBn 2 (&5 F 4.884 GH. -39.37 dB
3 (8] Freg 2,399 940 GHz -47.59 dBn Powel’csclija; 3 (&5 F:zg 7.286 EHi -J6.69 dB: Powerc%tna;
4 (&5 Freg 24.754 GHz -29.22 dBn
More Hore
1of 2 1 of 2
| |
Agilent 16:45:16 Oct 8, 2820 L Measure 3 Agilent 16:46:23 Oct 8, 2020 L Measure
AP2020.9.1,84740/ 40882, Mirl 2.441 165 GHz AP2020.9.1,54740,/488582, Mkrd  24.786 GHz|
Ref 28 dBm #Atten 30 dB 8.97 dBm Meas Off| Ref 38 dBm #Atten 40 dB —-28.682 dBm Meas Off|
#Peak #Peak [
Log 1 Log 7
10 Channel P 1 Channel P
&/ annel Power B/ annel Power,
Offst Offst
16.8 10.8
dB Occupied BW dB ] Py Occupied BH
] ul} 2 T
Z11a T11e . Wi
dBm dBm
ACP ACP)
#PAug #PAvg
ML S0 : " Start 30 MHz Stop 26.800 GHz : "
g MU CArrIOn) | lges Bw 100 iz WUEW 300 Ktz Sweep 2.482 s (8132 prs || TIM CATTIET
an Marker  Trace Type N fxis Amplitude
£ s B (R BRI 1 b 3 r—
FTun ower >la 3 o Frog 733 BHo 3135 dom ower >ta
Swp CCDF| 1 1 Fre; 24,786 GHz ~28.58 dBm CCDF
Center 2441 600 Gz Span 15 Tz fore Jtore
#Res BH 108 kHz #UBH 306 kHz  Sweep 1.467 ms (16681 pts)
| |
Agilent 16:50:35 Oct 8, 2626 L Measure ¥ Agilent 16:51:43 Oct 8, 2020 L Measure
AP2020.5.1,84740, 40852, Merl 2.480 805 GiZ APZ020.9.1,84748, 10832, Mkrd 24.706 GH]
Ref 28 dBm #Htten 30 dB 7.96 dBm Meas Off| Ref 38 dBm #fAtten 40 dB -28.793 dBm Meas Off|
#Peak 1 #Peak ‘
Log Log iy
ég/ Channel Power| ég/ Channel Power
Offst Offst
10.8 18.3
dB Occupied BH dB 3 5 Occupied BH
] 2 ul} 2 ™
“12.0 128 WA S
dBm dBm
ACP ACP
#PAvg #PAvyg
Center 2.483 500 GHz Span 15 MHz . . Start 30 MHz Stop 26.600 GHz . .
#Res BH 100 kHz WBH 300 kHz  Swesp 1467 ms (1001 pis) || VIO c:;:;g #Res BH 100 kHz WEH 300 K4z Sweep 2482 5 8192 proy || IO c;;::::
Marker  Trace Type ¥ Anis Fmplituds Marker  Trace Type X Ais fnplitude
1 1) Freq 2.486 BAS GHz 7.96 dBm 1 1y Freq 2.4868 GHz 7.42 dBm
2 1) Fi 2.484 865 GH: -58.48 dB 2 1y F 4,966 GH: -42.95 dB
3 1 Freq 20483 520 G Z€3728 b Powercsctna; 3 I28) Freq 7,441 Be 23144 o PowercSctDaFt
4 (&5} Freg 24.786 BHz -28.79 dBEm
More More
1 of 2 1 of 2
| |
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REPORT NO: R13441612R-E1
FCC ID: A94109R

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

Antenna 1 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

=3 - (SRR [ - ON2 Lo & )
L [ ®m [s0a oc SENsEnT] ALIGN AUTO _[07:12:44 PM Oct 12,2020 Froquency . % st oC [ senseant ALIGN AUTO__[07:13157 PMOct 12, 2020 Frequency
#Avg Type: RMS TRACE[. 53156 #Avg Type: RMS TRACE[ 2 325 6
Contor Frea 2400000000 612 ) rig:reorun  Avaaa: 100100 e Center Freq 2.483500000 GHz T | 1o rreerun  AvpiHold 100100 ol
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oetlP
Auto Tune| Auto Tune|
Ref Offset 10.97 dB. Ref Offset 1097 dB
10 dBidiv__Ref 30.00 dBm 10 dBidiv___Ref 30.00 dBm
Log Log
— CenterFreq 200 CenterFreq
0o ) 2.400000000 GHz 100 2483500000 GHz
oo StartFreq| oo StartFreq
- 2392500000 GHz| ae 2.476000000 GHz|
a0 100
vl L9 — A B DU 2 P
. Stop Freq| . Stop Freq
2.407500000 GHz| ’ 2491000000 GHz
600 500
ICenter 2.400000 GHz Span 15.00 MHz, CF Step Center 2.483500 GHz Span 15.00 MHz| CF Step)|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)| 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1.500000 MHz|
> B Men FovCTOn o Tl i Man|
N 2.406 165 GHz 9.065 dBm 2476015 GHz 8.858 dBm
2 N 2400000GHz  -40.909 dBm 2 N 1 2488495GHz  -38182dBm
3N 2394630GHz  -39.328 dBm FreqOffset 3N f 2483500GHz  -40.566 dBm FreqOffset
4 0Hz 4 OHz
5 5
6 6
7 7
8 8
9 9
10 10
1 - 1 al
sc. status usc status
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REPORT NO: R13441612R-E1
FCC ID: A94109R

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

9.8.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Antenna 1 SPURIOUS EMISSIONS, NON-HOPPING

12 Laboratory Dr., RTP, NC 27709; USA

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

TEL:(919) 549-1400

5 Agilent 16:58:46 Oct 8, 2620 L Measure Agilent 16:59:38 Oct 8, 2029 L Measure
AP2626.9.1,84740/ 40882, Mkrl 2,482 166 GHz| AP2B26.9.1,64740/ 40552, Mkrd 24718 GHz
Ref 28 dBm #Atten 38 dB 7.79 dBm Meas Off| Ref 38 dBm #Atten 40 dB -28.978 dBm Meas Off|
#Peak 1 #Peak ‘
Log Log A
10 Channel Power Lo Channel Power
dB/ dB/
Offst Offst
18.8 18.8
dB 2 Occupied BH dB B H Occupied BH
DI ] z
-12.2 St e -12.2 eRpapyf v dhuny
dBm dBm
. ACP “Pus ACP|
Center 2,406 260 GHz Span 15 MHz : " Start 30 MHz Stop 26.000 GHz " :
#Res BH 168 kHz BN 300 KMz Sweep 1467 ms (06 pro) || N0 c;;u:; wRes BH 100 kHz WBH 300 Kz Sweep 2452 o (8192 pro) || M Cﬁ;:}:ﬁ
Marker  Trace Type W iz Anplitude Marker  Trace Type W Axis Auplitude
1 1y Freq 2.482 168 GHz 7.79 dBm 1 (48] Freq 2.482 GHz 7.56 dBm
2 13 F 2.488 008 GH, -45.85 dB 2 (&) Fi 4,884 GH -42.31 dBi
3 1) F;Zg 2.399 768 EHE -41.28 dB’rx Powerc%tnal_s 3 (8] F:zg 7.286 EH; -34.30 dE'r: Powercitna;
4 [sB] Freq 24.718 GHz -28.96 dBm
More More|
1of 2 1 of 2|
| |
Agilent 17:04:55 Oct 8, 2626 L Measure 3 Agilent 17:05:59 Oct 8, 2020 L Measure
AP2820.9.1,84740,/40882, Mkrl 2.440 335 GHz| AP2620.9.1,84748 /40882, Mkrd 24.741 GHz
Ref 28 dBm #Htten 30 dB 8.25 dBm Meas Off| Ref 38 dBm #fAtten 40 dB -29.826 dBm Meas Off|
#Peak #Peak ‘
Log 1 Log Py
10 Channel Power| 10 Channel Power
dB/ dB/
Offst Offst
18.8 18.3
dB Occupied BH dB B & Occupied BH
] u]] z
C—‘EI;I.S Qél.S L U R s
il I
ACP ACP
#PAvg #PAvyg
ML 52 : : Start 30 MHz Stop 26.608 GHz : :
53 o Hulti c;;:;g #Res BH 100 kHz WBH 300 iz Sweep 2482 3 (8192 prsy || TN c;;::::
[als] Marker  Trace Type ¥ Axiz Anplitude
£ 1 1y Freq 2.441 GHz 7.69 dBm
. Power Stat 2 [€H) Freq 4882 BHz -41.81 dBm Power Stat
FTun 3 1) F 7.323 GH -34.81 dB
Snp CCDF| 1 [<5) F:E 24,741 EH; -29.83 dE:: CCDF
Center 2441 3 GHz Span 15 1z hore Jtore
#Res BH 100 kHz #UBH 308 kHz  Sweep 1.467 ms (1001 pts)
| |
#  Agilent 17:09:26 Oct 8, 2020 L Measure 3 Agilent 17:10:31 Oct 8, 2028 L Measure
AP2020.9.1,84740/48882, Mkrl 2.486 170 GHz AP2629.9.1,84749,/48882, Mkrd 24.718 GHz|
Ref 28 dBm #Htten 30 dB 7.31 dBm Meas Off| Ref 36 dBm #ftten 40 dB —-29.437 dBm Meas Off|
#Peak 1] #Peak I
Log | Lag 4
L Channel Power| La Channel Power
dB/ dB/
Offst Offst
10.8 19.8
dB Occupied BH dB a S Occupied BH
] o} B <
-12.7 -127 oo b
dBm dBm |
ACP ACP
#PRug »Pﬂvgl
Center 2.483 500 GHz Span 15 MHz . . Start 30 MHz Stop 26.400 GHz . .
#Res BH 100 kHz WBH 300 kHz  Sweep 1467 ns (1001 pis) || V1T cg{,u:? #Res BH 108 kHz WEH 300 K4z Sweep 2482 5 (8192 prsy || TIE C;';:::ﬁ
Marker  Trace Type K Axis Amplitude Marker  Trace Type ¥ Hxis Anplitude
1 Ly Frea 2,486 178 GHz 7.31 dén 1 Frag 2,486 GHz 7.22 dim
2 1) Fi 2.483 588 GH: -48.68 db 2 1y F 4,966 GH: -43.19 dB
3 1) F:zg 2.483 588 BH: -48.68 dE: Powerc%tna; 3 1y F:z; 7.448 EH; -34.47 dEz Powercsctnag
4 ih Frag 24.718 BHz -28.44 dEm
More| More
lof2 1of2
| |
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REPORT NO: R13441612R-E1
FCC ID: A94109R

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

Antenna 1 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

3 B = = - ON2 ==
L R [s0a o0c [ SENsEnT] ALIGN AUTO_[07:25:48 P Oct 12,2020 Froquency . % st oC SENSENT] s e oarsinodizz [ oo
q #Avg Type: RMS TRACE[. 53156 #Avg Type: RMS TRACE[ 2 3256
Center Freq2.400000000 G,,”,,é Wide == Trig: Free Run Avg?Hn{: 1001100 R [ CenteriFreqi2.483500000 GPHN(Z)_ Wide == Trig: Free Run Avngo{r1m/1no TYeE[M
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oetlP
Auto Tune| Auto Tune|
Ref Offset 10.97 dB. Ref Offset 1097 dB
10 dBidiv__Ref 30.00 dBm 10 dBidiv___Ref 30.00 dBm
Log Log
. CenterFreq = CenterFreq
0o Q1| 2400000000 iz 100 2483500000 GHz
oo StartFreq| oo StartFreq
- 2392500000 GHz| ae 2.476000000 GHz|
a0 100
o ¥ R N N B
. Stop Freq| . Stop Freq
2.407500000 GHz| ’ 2491000000 GHz
600 500
ICenter 2.400000 GHz Span 15.00 MHz, CF Step Center 2.483500 GHz Span 15.00 MHz| CF Step)|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)| 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1.500000 MHz|
” \C = Men FovCTOn o Tl i Man|
N 2407170 GHz 8.247 dBm 2476 165 GHz 8075 dBm
2 N 2.400 000 GHz 39.982 dBm 2 N 1 2488690GHz  -38132dBm
3N 2399595GHz  -37.066 dBm FreqOffset 3N f 2483500GHz  -40.057 dBm FreqOffset
4 0Hz 4 OHz
5 5
6 6
7 7
8 8
9 9
10 10
1 - 1 al
sc. status usc status
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REPORT NO: R13441612R-E1

FCC ID: A94109R

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

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.
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REPORT NO: R13441612R-E1 DATE: 2020-11-22
FCC ID: A94109R IC: 3232A-109R

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

Base on FCC 15.31 (f) (2): measurements may be performed at a distance closer than that

specified in the regulations; however, an attempt should be made to avoid making
measurements in the near field.

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: R13441612R-E1 DATE: 2020-11-22
FCC ID: A94109R IC: 3232A-109R

10.1. TRANSMITTER ABOVE 1 GHz

10.1.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

1ZKTest Facility: UL Morrisville 2028 Q0cz B 11:26:44
Restricted Bondedge
15 fr‘oject Number: 13441612
Client: Bcse
Tes> Location: N-SAC
Mode: ! Tx, GFSK, 2482MHz
185 Teswed by: 19289 / 46722
gﬁ
85 ﬂ
< Peak Limit ZdBul/m) H
5 /5
[an]
N
61:
55 Average Limit (dBulUym)
4EWWWMWWWWMWHWWWWMWMWMWWMWM
TR
35 -
2 31 18, 5MH=z/ 2.415

Fr‘equemcg (GHz)

Ronge (GH2) RE1/UBI Ref/fttn  Cet/fvg Tupe Sueep Pts  #5ups/Mode Label Range (6Hz REW/ B Ref/Attn  Det/fvg Type Sueep Pte #oupe/ode Label
1:2.31-2.415 IMC-6dB) /31 187/18 FEAK/Pur Avg(RMS)  2Bnsec(Auto) S0BE  MAXA Horizantal - Pk| 2:2.31-2.415 MC-5dB) /368 187/18 PERK/Volt fvg 1 2seclfuto) 8RB  E5/MAXH Har iz

ontol - Ay

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 | 4067 | Pk | 31.8 -24.4 48.07 - 74 2593 | 203 | 246 | H

2 |***236689] 43.83 | Pk | 317 24.5 51.03 - - 74 2297 | 203 | 246 | H

3 **+239 | 30.11 |[VITV| 31.8 -24.4 37.51 54 -16.49 - - 203 | 246 | H

4 |*»*x238842| 30.44 [viTvV| 31.8 -24.4 37.84 54 -16.16 - - 203 | 246 | 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: R13441612R-E1 DATE: 2020-11-22
FCC ID: A94109R IC: 3232A-109R

VERTICAL RESULT

1ZKTEst Facility: UL Morrisville 26828 0c: 9 111531
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
55 Average Limit (dBuUym)
= i
o
4!:
4 3
(5 )
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 41.3 Pk 31.8 -24.4 48.7 - - 74 -25.3 174 384 Vv
2 * ** 235051 | 43.94 Pk 31.6 -24.6 50.94 - - 74 -23.06 174 384 Vv
3 * ** 239 30.18 |V1TV 31.8 -24.4 37.58 54 -16.42 - - 174 384 Vv
4 * ** 23873 | 30.38 |VITV 31.8 -24.4 37.78 54 -16.22 - - 174 384 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: R13441612R-E1 DATE: 2020-11-22
FCC ID: A94109R IC: 3232A-109R

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

1EKTest Facility: UL Morrisville 2828 Ocz 9 12:15:43
Restricted Bondedge
- “roject Number: 13441612
M lient: Bese
Tes> Locotion: N-SAC
Mode:! ! Tx, GFSK, 248BMHz
185 Teswed by: 19289 / 46722
g5 i)
8|: (/
N Peak Limit (dBuU/m)
3 75
: \
o
65 |
J \\ Average Linit CdBuU/m)
5R |

i

45

Aot st i b
X!

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

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 | ***2.4835 | 4098 | Pk | 324 24.2 49.18 - - 74 2482| 338 | 258 | H

2 **25427 | 4358 | Pk | 324 243 51.68 - - 74 2232] 338 | 258 | H

3 | ***24835 | 30.68 [viTV| 324 24.2 38.88 54 -15.12 - - 338 | 258 | H

4 |**x248376| 30.77 |viTV| 324 24.2 38.97 54 -15.03 - - 338 | 258 | 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: R13441612R-E1 DATE: 2020-11-22
FCC ID: A94109R IC: 3232A-109R

VERTICAL RESULT

Test Facility: UL Morrisville 2828 Oc< 9 12:85:52
125 J
Restricted Bondedge
- "roject Number: 13441612
i Client: Bese
Test Locotion: N-SAC
Mode: ! Tx, GFSK, 248BMHz
185 Teszed by: 19289 / 46722
gl:
8|:
S Poak Limit CdBuUAm)
5 7
[as)
N
E)!:
Average Linit (dBuU/m)
55
!
4|:
3 4
= e
3|:
2 46 18, 3MH=z/ 2.563
Fr‘ﬁquﬁmcg (GHZ)
Range (63 RE4/VEH Ref/fitn  Tet/Avg Tupe Sueep Pts  #5upe/Made Label Range (62" REU/BU Rof /At Det/Avg Type Sueep Pte ¥ups/ods Lobel

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 |***2.4835| 4037 | Pk | 324 24.2 48.57 - - 74 2543] 29 [ 152 | v

2 | **252198| 4327 | Pk | 325 24.2 51.57 - - 74 2243] 29 [ 152 | v

3 |***24835] 3032 [viTv| 324 24.2 38.52 54 -15.48 - - 29 | 152 | v

4 |*251701] 303 [vitv| 326 24.2 38.7 54 -15.3 - - 29 | 152 | 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: R13441612R-E1 DATE: 2020-11-22
FCC ID: A94109R IC: 3232A-109R

HARMONICS AND SPURIOUS EMISSIONS
LOW CHANNEL RESULTS

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

HI:TESt Facility: UL Morrisville 2028 Oct 9 14:53:32
Radioted Emissions 3-Meters
= Project Number: 13441612
18 Client: Bose
Test Location: N-SAC
Mode: 2 Tx, GFSK, L 248BMHz, R 2402MHz
95 Tested by: 19289 / 46722
85
Peck Limit (dBulU/m)
75
G
3 5
3 6
@
o
° Avg Limit CdBUV/m)
55 - 4
| 3T
45) g WW
PR
e ks ““.,.WM
1] A S m " T sricuitbisbiaa
i AR
25
1 18 18
Frequency (GHz2
Ronge (k) REUAEL Ref/ttn  Det/fvg Pts  Hups/ode Lobel Ronge () REW/UB Ref/lttn  Det/Avg Type Sueep Pte  Fups/ode Lobel
1:473 IHC-6dB)/30  187/18 FEAK/Fr (uto) 6603 MEXH Hor zental 378 HC-6d8)/30k §7/8 FERK/Par Avg(S)  STdnsec(futo) 16k HAXA Hor izentol
HKTest Focility UL Morrisville 2828 Oct 9 14:53:32
Rodiated Emissions 3-Meters
o Project Number: 13441612
19 Client: Bose
Test Location: N-SAC
Mode: 2 Tx, GFSK, L 248BMHz, R 2402MHz
95 Tested by: 19289 / 46722
a5
Peak Limit (dBulU/m
75
e
~
3 6
@
]
~ o5 Avg Limit CdBuU/m)
® 8
%9
45 I
7
i o
35
25
1 18 18
Frequency (GHz>
Ronge (62 T Ref/Attn Det/Avg Tope Sweep Pts  Foups/liode Lobel Ronge (i) D Ref/Attn  Det/Avg Tupe Sweep Pts  Foups/fiode Lobel

VERTICAL
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REPORT NO: R13441612R-E1
FCC ID: A94109R

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

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: R13441612R-E1
FCC ID: A94109R

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

MID CHANNEL RESULTS

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

covers the right earbud only.

HKTest Facility: JL Morrisville

2828 Oct 9

12:34: 23

Radiat=zd Emissions 3-Meters
- Projsct Numbsr: 13441612
13 Clise: Bose
Test Location: N-3AC
Mcde: 2 Tx, GFSK, L 24B2MHz, 3 2¢41MHz
35 Testzd by: 19269 / 46722
35
Pea< Limit (dBul/m3
7!:
‘e
> ~
S 55
o
e
~ Avg —imit (dBul/m> =
55 =
4
=) ? 5
4 asaciin? [ ,M,,,J,WWW
BKMW S
2!:

1 18 18
Frecuercy (GHz2
{‘E;Z;;‘TER;S““““E§D7U§D Ref/Attn  Det/Avy yre Suezp Ptz #Sups/Mode _abel Range (6Hz) RBU/UB Ref/Attn  Je/Avg Type Susep Pts #Supeode Lobe
13173 INCG-60B:/30k 187718 PEAK/Par MgRIS)  Tinsec(futc) 6080 M “orizartal ER] HC-60B)/30k  87/0 EMGPor Rvg(RHS  STnseo(futo) 18k MAXE Forizama
HKTest Facility: JL Morrisville 2828 Oct B9 12:34:23
Radiat=d Emizsions 3-Meters
= Projzct Number: 13441612
12 Clicns: Bose
Test Locotion: N-3AC
Mede: 2 Tx, GFSK, L 2482MHz, 3 2441MHz
35 Testzd by: 19269 / 46722
35
Pea~< Limit (dBul/m2
7|:
e
> ~
el
~ Avg —imit (dBul/m>
55
g &) Iy
4!: 9 &hz
o
35
2!:
1 18 18
Frecuercy (GHz2
{‘E;Z;;‘TER;S““““E§D7U§D Ref/Attn  Det/Avy yre Suesp Ptz #Sups/Mode _abel Range (6Hz) RB/UB Ref/Atin  Je/fvg Type Susep Pts #Supsode Lobe
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REPORT NO: R13441612R-E1
FCC ID: A94109R

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

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 |[***4.80437| 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
* *¥% 488201 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| 4543 | 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 |***A4.88162| 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
* *¥%7.32302| 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 \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: R13441612R-E1
FCC ID: A94109R

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

HIGH CHANNEL RESULTS

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

covers the right earbud only.

HKTESt Facility: JL Morrisville 26828 0ct 9 13:36017
Radiat=d Emizsions 3-Meters
= Projsct Number: 13441612
12 Clicns: Bose
Test Location: N-3AC
Mede: 2 Tx, GFSK, L 2441MHz, 3 248@MHz
35 Testzd by: 19269 / 46722
35
Pea~< Limit (dBul/m2
7|:
‘e
> ~
-
o
e
~ - Avg —imit (dBul/m> 3
2 4
45, g it
BKWWMMMM ; AN
2|:

1 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] HC-60B)/30k  87/0

Supe/Mode  Lobel

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

HORIZONTAL

11KTest Facility: JL Morrisville 26828 0ct 9 13:36017
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
45 1c)8 [pes
7 9 <}
o o
35
o5
1 18 18
Frecuercy (GHz2
Rerge (610 FEU/UBM Ref/ttn  Det/Avy ure Suesp Pta  #Sups/fode abel Range (6Hz) REU/B Ref/Rttn  Jez/Avg Type Sucsp Pte foupe/Mode Label
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REPORT NO: R13441612R-E1
FCC ID: A94109R

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

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: R13441612R-E1 DATE: 2020-11-22
FCC ID: A94109R IC: 3232A-109R

10.1.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

(osTest Facility: UL Morrisville 2828 Oc= O 17:26:45
Restricted cho‘edge
“roject Number: 13441612
15 Client: Bcse
Tes> Location: N-SAC
Mode: 1 Tx, BPSK, 24P2MHz
185 Tested by: 84445 / 11993
gl:
. i
N Peak Limit dBul/m)
375
[an]
°
6': / \
55 Averoge Limit C(dBulym) ) \
TP BRI ATIY “M“ sl bbbl B b “““"W‘,"““ i rhrﬁl A ‘,‘J““"LWM/ \
41:
4 3 ) N
35 -
2 31 18 5MHz/ 2 415
Fr‘equemcg (GHZ)
Renge (GHz) RBA/BM Ref/Attn  Cot/Avg Type Suesp Pts  #Sups/ode Label Range (GHz. RBU/JBU Ref/Attn  Det/fvg Type Sueep Pte #5wpofods Lobel
1:2.31-2.415 IMC-6d8) /34 187/18 FEAK/Pur Avg(RMS)  2Bneec(futo) 8EBB  MAXH Horizantal - Plk| 2:2.31-2.415 MC-5dB) /368 187/18 PERK/ol 4 frvg 1 2seclhuto) 8EEA  Ad/MAKH Horizontal - fv
Low Channe Bondedge - . T5T Rev 9.5 18 Aug 202H
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 41.6 Pk 31.8 -24.4 49 - - 74 -25 338 268 H
2 * ** 238438 | 43.92 Pk 31.8 -24.4 51.32 - - 74 -22.68 338 268 H
3 * ** 239 30.38 |V1TV 31.8 -24.4 37.78 54 -16.22 - - 338 268 H
4 * ** 23866 | 30.49 [VITV 31.8 -24.4 37.89 54 -16.11 - - 338 268 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: R13441612R-E1 DATE: 2020-11-22
FCC ID: A94109R IC: 3232A-109R

VERTICAL RESULT

1ZKTEst Facility: UL Morrisville 2828 Oc< 9 17:38:29
Restricted Bondedge
- "roject Number: 13441612
i Client: Bese
Test Locotion: N-SAC
Mode: ! Tx, BPSK, 2482MHz
185 Teszed by: B4445 / 11993
g5
8|:
£ Peck Limit ZdBul/m)
> 7!:
5
@
N
5
55 Average Limit (dBuUym)
9 i
o
4|:
5
a
35
2 31 18.5MH=z/ 2.415
Frequency (GHz)
Renge (622 RBA/VBH Ref/Attn Tet/fug Tupe Suesp Pts  #Sups/Mode Label Range (6Hz: REW/BH Ref/Attn  Det/fvg Type Sueep Pte Hups/ode Lobel
Low Channe Bandedge - L.TST Rev 9.5 18 Aug 2828

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 | 41.02 | Pk | 31.8 -24.4 48.42 - - 74 2558 | 269 | 351 | V

2 |***231484| 4451 | Pk | 317 24.6 51.61 - - 74 2239| 269 | 351 | Vv

3 **+239 | 3024 |[VITV| 31.8 -24.4 37.64 54 -16.36 - - 269 | 351 | V

4 |*»*x238939| 30.49 [viTv| 31.8 -24.4 37.89 54 -16.11 - - 269 | 351 | 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: R13441612R-E1 DATE: 2020-11-22
FCC ID: A94109R IC: 3232A-109R

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

KTest Facility: UL Morrisville 2828 Ocz 9 17:52:36
Restricted Bondedge
115 “roject Number: 13441612

Client: Bese

Tes> Locotion: N-SAC
VMode: | Tx, BPSK, 2480MHz

185 Teswed by: B4445 / 11993

12

g5

35

75 J/ Peak Limit CdBuU/m

65 x
// \\ Average Linit CdBuU/m)

L.

CdBul/m>

55

45

35

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

Range (Gtiz) RB.A/UBU Ref/Attn  Det/Avg Type Sueef Pts  #Sups/Mode  Label Range CGHz RBW/JBU Ref/Attn  Det/Avg Type Sueep Pts  #Sups/Mode Lobel
1:2.46-2.563 IMC-64B)/3M 187718 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  64/MAKH Horizontal - fv

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 | ***2.4835 | 4487 | Pk | 324 24.2 53.07 - - 74 2093 | 183 | 257 | H

2 |***248369] 4539 | Pk | 324 24.2 53.59 - - 74 2041 | 183 | 257 | H

3 | ***24835 | 314 |viTv| 324 24.2 39.6 54 -14.4 - - 183 | 257 | H

4 |**x248355| 31.35 |viTv| 324 24.2 39.55 54 -14.45 - - 183 | 257 | 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: R13441612R-E1 DATE: 2020-11-22
FCC ID: A94109R IC: 3232A-109R

VERTICAL RESULT

1ZKTEst Facility: UL Morrisville 26828 0c: 9 18:82: 24
Restricted Bondedge
"roject Number: 13441612
115 Tlient: Bese
Tes> Location: N-SAC
Mode: 1 Tx, BPSK, 248@MHz
185 Teszed by: 84445 / 11993
gl:
8|:
S Peok Limit CdBul/m)
375
E)LT
Average Linit (dBuU/m)
55 i .
)
4|:
3
o
3|:
2 46 8. 3MHz/ 2 563
Fr‘ﬁquﬁm:g (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 #Supe/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 | 44.05 Pk 32.4 -24.2 52.25 - - 74 -21.75 82 251 Vv
2 * ** ) 48466 | 44.44 Pk 32.4 -24.2 52.64 - - 74 -21.36 82 251 Vv
3 * ** 24835 | 31.17 |VITV 32.4 -24.2 39.37 54 -14.63 - - 82 251 Vv
4 * ** 248354 | 31.14 |V1TV 32.4 -24.2 39.34 54 -14.66 - - 82 251 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: R13441612R-E1 DATE: 2020-11-22
FCC ID: A94109R IC: 3232A-109R

HARMONICS AND SPURIOUS EMISSIONS
LOW CHANNEL RESULTS

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

HETEst Facility: UL Morrisville 2028 Oct 9 20:38:50
Rodiated Emissions 3-Meters
125 Project Number: 13441612
Client: Bose
Test Location: N-SAC
Mode: 2 Tx, 8PSK, L 2488MHz, R 2402MHz
95 Tested by: 84445 / 11993
85
Peak Limit (dBuU/md
75
e
3 5
3 6
@
z .
~ Avg Limit (dBul/m)
55| 4
3
| P
" " v
BKM ‘
25
1 18 18
Frequency (GHz)
Ronge (B REL/UBU Ref/ttn  Det/fvg Type Sueep Pts foups/ode Lobel Ronge (6Hz) EI Ref/fttn  Det/fvg Type Sueep Pts Fups/ode Lobel
1173 IHC-6dB)/38  1B1/18  PERK/Pir ug(RIS)  Tinscc(Puto) 6080 MEXH Horizanta 3318 HC-6db)/30  67/0 FERK/Par Avg(RS)  ST4nsec(huto) 18k HAXA Hor izontol
FCC Parti5C 2.4GHz RSE.TST Rev 9.5 18 fug 2028

HORIZONTAL

[qglest Focilityr UL Morrisville 2020 Oct 5 20:30:50
Rodioted Emissions 3-Meters
185 Project Number: 13441612
Client: Bose
Tost Losation: N-SAC
Mode: 2 Tx, 8PSK, L 248BMHz, R 2482MHz
95 Tested by: 84445 / 11993
g5
Peak Limit (dBuU/m>
75
E
3 5
> 6
@
i
. Avg Limit CdBul/m)
55 -
o 78
[als)
5
4 g
[}
35
o5
f iz 8
Frequency (GHz)
Ronge (GHz) RBU/BIU Ref/Abtn  Det/fvg Type Sueep. Pta  HSups/Mode Label Range (GHz) FEW/BY Ref/Attn  Det/Avg Type Sueep Pte  #Sups/Mode Lokel
FCC Part15C 2.4GHz RSE.TST Rev 9.5 18 Aug 2829

VERTICAL
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REPORT NO: R13441612R-E1
FCC ID: A94109R

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

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: R13441612R-E1
FCC ID: A94109R

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

MID CHANNEL RESULTS

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

2828 Oct 9 18:28: 25

AL Morrisville

| gTest Foeility:
Radiat=d Emissions 3-Meters
Projsct Number: 13441612

135

Clienx: Bose
Test Location: N-3AC
Mede: 2 Tx, BFSK, L 24B2MHz, R 2¢41MHz
35 Testzd by: 84445 / 11993
35
Pea~< Limit (dBul/m2
7!:
e
> ~
3 5
[as]
el -
~ Avg —imit (dBul/m> =
55
\ 8 5
45 ) 4 [ i
| TR
“MMW" i T RTI MWM

o5
1 18 18
Frecuercy (GHz2
Renge 1520 FEU/UBM Ref/ttn  Det/Avy ure Suesp Pta #Gups/fode abel Range (6Hz) REUB Ref/Attn  Jez/Avg Type Sueep P foupe/Mode Lobe
11=3 IMC-6dB: /38 167/18 FEAK/Pur Avg(RM3)  TTnszclfutc) GHAB  MAXH dorizartal 3318 H(-6dB)/ 30k 87/8 FERK/Pur Bvg(RMS)  S74msec(fute) 18k MAXH forizan.ol

FCC Parti5C 2.4GHz RSE.TST Rev 9.5 18 Aug 2628

HORIZONTAL

11KTest Facility: JL Morrisville 26828 0ct 9 18:28: 25
Radiat=d Emissions 3-Meters
= Projsct Number: 13441612
12 Clicnz: Bose
Test Location: N-3AC
Mede: 2 Tx, BFSK, L 24B2MHz, 3 2441MHz
35 Testzd by: 84445 / 11993
35
Pea< Limit (dBulU/m2
75
e
~
S
@
o
~ Avg —imit (dBul/m>
55
g 11
g i 72
45 Q
7
aQ
35
o5
1 18 18
Frecuercy (GHz2
Rerge (610 FEU/UBM Ref/ttn  Det/Avy ure Suesp Pta  #Sups/fode abel Range (6Hz) REU/B Ref/Rttn  Jez/Avg Type Sucsp Pte  foupe/Mode Labe

FCC Parti5C 2.4GHz RSE.TST Rev 9.5 18 Aug 2628

VERTICAL
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REPORT NO: R13441612R-E1
FCC ID: A94109R

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

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: R13441612R-E1
FCC ID: A94109R

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

HIGH CHANNEL RESULTS

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

covers the right earbud only.

11KTest Facility: JL Morrisville 26828 0ct 9 19:16:5
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
3 .
S s
@
o R
~ Avg —imit (dBul/m> 3
55
1 4 5
- i i W
35 - “W Lo ke Ly
WMW i .
o5
1 18 18
Frecuercy (GHz2
Rerge (610 FEU/UBM Ref/ttn  Det/Avy ure Suesp Pta #Gups/fode abel Range (6Hz) REUB Ref/Rttn  Jez/Avq Type Sucsp Pte foupe/Mods Label
11=3 IMC-6dB: /38 167/18 FEAK/Pur Avg(RM3)  TTnszclfutc) GHAB  MAXH dorizartal 3318 H(-6dB)/ 30k 87/8 FERK/Pur Bvg(RMS)  S74msec(fute) 18k MAXH forizan.ol

FCC Parti5C 2.4GHz RSE.TST Rev 9.5 18 Aug 2628
11KTest Facility: JL Morrisville 2828 Oct 9 19:16:5
Radiat=d Emissions 3-Meters
175 Projsct Number: 13441612
Clienx: Bose
Test Location: N-3AC
Mede: 2 Tx, 8FSK, L 2441MHz, 3 2480MHz
35 Testzd by: 84445 / 11993
35
Pea< Limit (dBulU/m2
75
e
~
S
@
o
~ Avg —imit (dBul/m>
55
g 9
N ®3 11
45 7 o DE
[=) o
35
o5
1 18 18
Frecuercy (GHz2
Rerge (610 FEU/UBM Ref/ttn  Det/Avy ure Suesp Pta  #Sups/fode abel Range (6Hz) REU/B Ref/Rttn  Jez/Avg Type Sucsp = Foupe/liock Label

FCC Parti5C 2.4GHz

RSE.TST

VERTICAL
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REPORT NO: R13441612R-E1
FCC ID: A94109R

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

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: R13441612R-E1 DATE: 2020-11-22
FCC ID: A94109R IC: 3232A-109R

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 45.78 kHz
resulted in a level of -26.28 dBuV/m, which is equivalent to -26.28-51.5 = -77.78 dBuA/m, which
has the same margin, -60.67 dB, to the corresponding RSS-GEN Table 6 limit as it has to be
15.209(a) limit

72Test Facility: UL Morrisville 2028 Oct 12 12:53:52
RF Emissions
= Ciragt e 132
Test Location: N-SAC
- Mode: 1 Tx, GFSK, Worst case
46 Tested by: 19289 / 46722
\\
34 \\\\ \\\ FCC 157209 Timi 7 CdBulU/md
b2z —
< T
2 18 k]
o° Py
3 ‘@*w ‘“%W 6
2 -2 o
= MMM
_14 a AT
”MWW
Bk do N
-6 WW s
o | “ﬁ%m
38 M
palaz]l A 1 8 38
Frequency (MHz)
Range (1) REU/VEN Ref/Attn  Det/Avg Tupe Sueen Pts  ¥oupo/Made Label Range 0iz) REW/UEY Ref/Attn  Det/ivg Tgpe Setp Pts  Fops/Mode Label
1:.089-.15 208C-608)/3k  107/18  FEAK/Ualt fivg ldneso(uto) 2081 HAXH 8 degress
2:.15-.49 9e(-6dB)/ BBk 97/ PEAK/Ualt fvg lusecChutc) 2081 HAXH 8 degrees 7:.009-. 15 WACEEI I 107/18 PER/Ult g ldnsec(futo) 2081 MM Flot
3:.43-38 ok(-6dB)/108k 57/18  FEAK/l fvg fGnsec(huto) 14k HXH 0 deg 8:.15-.49 9(-6d8)/106k 97/18  PEAK/olt v nsec(Puto) 2001 MAXH Flat
5:.45-30 Sk(-6d8)/160k 97/18  PERK/Uolt Aug Ineec(Auto) 14k MAKH Flat
ANTENNA- THREE ORIENTATIONS
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REPORT NO: R13441612R-E1

FCC ID: A94109R

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

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)
7 .04578 41.82 Pk 11.8 1 -80 -26.28 34.39 54.39 -60.67 0-360
4 .08966 33.62 Pk 11.2 1 -80 -35.08 28.55 48.55 -63.63 0-360
1 .10833 33.06 Pk 10.9 1 -80 -35.94 26.91 - -62.85 0-360
2 .32366 41.06 Pk 10.7 1 -80 -28.14 17.4 37.4 -45.54 0-360
5 34142 39.78 Pk 10.7 1 -80 -29.42 16.94 36.94 -46.36 0-360
8 .36106 38.76 Pk 10.6 1 -80 -30.54 16.45 36.45 -46.99 0-360
3 .64599 34.31 Pk 10.8 2 -40 5.31 31.4 - -26.09 0-360
9 91582 31.23 Pk 10.9 2 -40 2.33 28.37 - -26.04 0-360
6 1.17721 28.82 Pk 11 2 -40 .02 26.19 - -26.17 0-360
Pk - Peak detector
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REPORT NO: R13441612R-E1
FCC ID: A94109R

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

10.3.

WORST CASE BELOW 1 GHZ

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

giTest Facility: JL Morrisville 26823 Oct 12 B8:33:59
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
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~
> 45 - r
3 WP aeud s m g I
@
Z
35 3
o " “WW"“ W
M“Vwmwmk 1 2
. ", I i L Y g
WAMMﬂm RMHJnIJA il b JMM
=
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
giTest Facility: JL Morrisville 26823 Oct 12 B8:33:59
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
< (
~
> 45 - r
3 WP aeud s m g I
@
Z
35
5]
B
o5
4 5
ot @
15
=
34 188 18686
Frecuercy (MHz2
Rerge M) FEU/UBM Ref/ttn  Det/Avy ure Suesp = Wops/fade  abel Range (Hz) REU/B Ref/Rttn  Jez/Avg Type Suesp Pte foupe/Mods Lobel
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REPORT NO: R13441612R-E1 DATE: 2020-11-22
FCC ID: A94109R IC: 3232A-109R

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) (dBuv/m)
1 * **121.5262 | 29.02 Pk 20 -30.2 18.82 43.52 -24.7 0-360 300 H
4 * *%121.8238 | 28.25 Pk 20 -30.2 18.05 43.52 -25.47 | 0-360 100 Vv
2 * **269.609 | 28.82 Pk 19.3 -28.9 19.22 46.02 -26.8 0-360 300 H
3 ** 780.2754 32.71 Pk 27.2 -25.8 34.11 46.02 -11.91 | 0-360 199 H
5 * **267.4088 | 28.33 Pk 19.1 -28.9 18.53 46.02 -27.49 | 0-360 200 Vv
6 ** 784.976 28.51 Pk 27.2 -25.9 29.81 46.02 -16.21 | 0-360 101 Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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REPORT NO: R13441612R-E1
FCC ID: A94109R

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

10.4.

WORST CASE 18-26 GHZ

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

HKTESt Facility: JL Morrisville 2828 Oct 9 23:13:59
Radioted Emissions 3-Meters
- Projecz Numb=r 13441612
13 Client: Eose
Test Location: N-SAC
Mode: | Tx, 3FSK, LC
35 Tested by: 84445 / 11993
Sl:
75k-Feak. Linit. LdBUM/m)
e
~
3 55
[as]
Z
S5l fvereos Linit (dBu/n)

18
Frecuercy (GHz)

26

Ref/Attn  Det/Avy e Sue: ts ups/Mode obel I
%/z PEAK/Pur Aug(RIE)  16ns: WA fori =

= P Ronge (62
sciute) 18k Herizartal

Renge (BHz) FBLI/UBH
1:18-26.5 INC-6dB /M

Ref/Attn Je=/Avg Type

Sue

op Pte  #5upe/Node Lobel

FCC RSE 18 -0 26-EGHz DTS.TST

Rev 9.5 18 Aug 2628

HORIZONTAL

HKTest Facility: JL Morrisville 2828 Oct 9 23:13:59
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:
75k-Feak. Linit. LdBUM/m)
e
~
3 55
[as]
Z
S5l fvereos Linit (dBu/n)

18
Frecuercy (GHz)

26

RBLAUBI
THC-6dB) /3

Ref/Attn  Det/Avy yfe Suezp Pts #Sps/fods _abel Ronge (62

218265

Renge (BHiz) FBLI/UBH

99/2

Ref/Atn Je=/Ava Type

q Sue

ERKPur g (RMS) 16

Pts  #Supe/Mode  Lobel
o lerti=

P
ecfuto) 18k MAKF al

FCC RSE 18 -0 26-EGHz DTS.TST

Rev 9.5 18 Aug 2628

VERTICAL
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REPORT NO: R13441612R-E1 DATE: 2020-11-22
FCC ID: A94109R IC: 3232A-109R

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) (dBuv/m)

1 * *%19.96219| 46.7 Pk 32.9 -40.6 39 54 -15 74 -35 0-360 | 300 H
2 * **22.50383| 47.09 | Pk 33.6 -41 39.69 54 -14.31 74 -34.31| 0-360 | 300 H
3 * ** 23,7397 | 46.51 | Pk 34 -40.6 39.91 54 -14.09 74 -34.09| 0-360 | 250 H
4 * **19,95747| 48.72 | Pk 32.8 -40.5 41.02 54 -12.98 74 -32.98 | 0-360 | 200 Vv
5 * *%22.49108| 47.31 | Pk 33.6 -41.1 39.81 54 -14.19 74 -34.19| 0-360 | 250 Vv
6 * ** 23,73356| 46.24 | Pk 34 -40.7 39.54 54 -14.46 74 -34.46 | 0-360 | 101 Vv

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

** - indicates frequency in Taiwan NCC LP0002 Restricted Band

Pk - Peak detector
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REPORT NO: R13441612R-E1 DATE: 2020-11-22
FCC ID: A94109R IC: 3232A-109R

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 C63.4.

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: R13441612R-E1
FCC ID: A94109R

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

11.1.1. AC Power Line Norm

LINE 1 RESULTS

(ppTest Focility: UL-Morrisville 12 Oct 2828 19:55:38
Conducted RFI Uoltage
Project Number: 13441612
L] ient: Bos:
Te s een: cont
Mode: 2 Tx, GFSK, WC
80 Tested by: 84445 / 49882
78
—
S 6ERC OF TR T TAE U
g S
3 58 \/\\\ Averoge Limit BOUT
> A =
2 WAM 3
© 4p /\ " Q\
A~ o M,\/’/ 4\.
39 \ L T, MT
W "WM\M i w
28 : My t\h Cran: o’ m
Wi WWMWWWM«JMM M% (\Nﬁu‘m
9 W Al
oy :
15 i e 38
Frequency (MHz)
Range (MHz) REW/VBW Ref/Atin  Det/fAvg Mode Sueep Pis  #Sups/Mode Lobel Range (MHz) RBU/VBW Ref/Attn  Det/Avg Mode Sweep Pts  #5ups/Mode Label
15-38 9k (-60B) /- 82718 Pk/fv 1s/3kHz 9951 1/URIT Line-L1
LC B.15-38MHz Class-B & 15.287 Step Rowr.TST Rev 9.5 28 Aug 2815
Range 1: Line-L1 .15 - 30MHz
Marker | Frequency | Meter Det | LISN VCF(dB) | Cbl/Limiter | Corrected QP Limit Margin | Average Limit | Margin
z eading eading u u
MH Readi dB Readi dBuV dB dBuV 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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REPORT NO: R13441612R-E1 DATE: 2020-11-22
FCC ID: A94109R IC: 3232A-109R

LINE 2 RESULTS

1QBTest Foacility: UL-Morrisville 12 Oct 2B28 19:55:38
Conducted RFI Uoltage
Project Number: 13441612
el Client: Bose
Test Location: CONDI
Mode: 2 Tx, GFSK, WC
89 Tested by: 84445 / 48882
78
—
3
3 6By OF T 7L CABUU
2 s
-4 5B REFEGE TR TE T TABGUT
3 5
[£5] @
© 4
P f
B 16
1\ A
38 \ h 21 2.3
A Ja 1/ 19 & o
1\ i\ o o)y
. [ RV I ;
; ; 8 i Bi T 3
IS T, Py o A
‘»«NM ! Y, 4
J ™ T
19 ol WNJJ‘ 4 A |
N \"
15 1 8 30
Frequency (MHz)
Range (MHz) REL/VBU Ref/ftin  Det/fvg Mode Suesp Pis  #wps/Mode  Lobel Range (MHz) RBU/UBW Ref/Atin  Dei/fvg Mode Sweep Pts  #5ups/Mode Label
LC_B.15-38MHz_Class-B_& 15.287_Step_Revr.TST Rev 9.5 28 Aug 2815

Range 2: Line-L2 .15 - 30MHz
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: A94109R IC: 3232A-109R

12. SETUP PHOTOS

Please refer to R13441612R-EP1 for setup photos

END OF TEST REPORT
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