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REPORT NO: R11223360-E2
FCC ID: A94419357

1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: Wireless Speaker

MODEL: 419357

Conducted: B0-0004
Radiated: W0-0039

SERIAL NUMBER:

DATE TESTED: 2016-08-05 to 2016-08-26, 2016-09-13
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY (ISED) CANADA RSS-247 Issue 1 Pass
INDUSTRY (ISED) CANADA RSS-GEN Issue 4 Pass

UL LLC tested the above equipment in accordance with the requirements set forth in the above
standards. All indications of Pass/Fail in this report are opinions expressed by UL LLC based on
interpretations and/or observations of test results. Measurement Uncertainties were not taken
into account and are published for informational purposes only. The test results show that the
equipment tested is capable of demonstrating compliance with the requirements as documented
in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL LLC and all revisions are duly noted in the revisions
section. Any alteration of this document not carried out by UL LLC will constitute fraud and shall
nullify the document. This report must not be used by the client to claim product certification,
approval, or endorsement by NVLAP, NIST, or any agency of the U.S. Government.

Approved & Released Prepared By:
For UL LLC By:

Jeffrey Moser Ron Reichard
EMC Program Manager EMC Project Lead

UL — Consumer Technology Division

UL — Consumer Technology Division
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2013, RSS-GEN Issue 4, RSS-247 Issue 1.

3. FACILITIES AND ACCREDITATION

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

12 Laboratory Dr., RTP, NC 27709
[ ] Chamber A
[ ] Chamber C

2800 Suite B Perimeter Park Dr.,
Morrisville, NC 27560

[ ] Chamber NORTH

X Chamber SOUTH

The onsite chambers are covered under Industry (ISED) Canada company address code 2180C
with site numbers 2180C -1 through 2180C-4, respectively.

UL LLC (RTP) is accredited by NVLAP, Laboratory Code 200246-0. The full scope of
accreditation can be viewed at http://www.nist.gov/nvlap/.

4. CALIBRATION AND UNCERTAINTY
41. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m
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4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Total RF power, conducted +0.45dB
RF power density, conducted +1.50 dB
Spurious emissions, conducted +2.94 dB
All emissions, radiated up to 26 GHz +5.36 dB
Temperature +0.07°C
Humidity +2.26% RH
DC and low frequency voltages +1.27%
Conducted Emissions (0.150-30MHz) +3.65dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a wireless speaker that contains Bluetooth/BLE transceivers, manufactured by
Cambridge Silicon Radio, CSR8675.

The EUT is provided with a Bose model SO08AHUQ0500160 power supply.

5.2. MAXIMUM OUTPUT POWER

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

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

2402 - 2480 BLE 4.27 2.67

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a trace antenna formed by printed circuit board etch internal to the product,
with a maximum gain of 4.9 dBi.

5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was version 0.6.1.4215

The test utility software used during testing was Polycomm, ver 0.1.9.0 and CSR BlueSuite ver
2.5.8.
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5.5. WORST-CASE CONFIGURATION AND MODE

For all Radiated Emissions, the EUT is only intended to operate in a fixed orientation. The
fundamental of the EUT was investigated in various configurations:

Stand alone with music player

Connected to power charger

Connected to laptop

Connected to power charger and music player via 3.5 mm cable

It was determined that connected to the power charger configuration was the worst-case
configuration. Therefore, all final radiated testing was performed with the EUT in ‘connected to
power charger’ configuration.

Radiated emission below 1 GHz and power line conducted emissions were performed with the
EUT set to transmit at the channel with highest output power as worst-case scenario.
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5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List

Description Manufacturer Model Serial Number FCCID
Laptop PC Lenovo 20BUS04K00 PCO0A2UQS N/A
AC Adapter Lenovo ADLX65NLC2A 54DE1T N/A
AC Adapter Bose AFD5V-1C-1U-US 724081-0010 N/A
MP3 Player Apple A1387 DNPGL1QEDT9V N/A
AC Adapter Bose S008AHU0500160 745559-0030 N/A
/0 CABLES
1/0 Cable List
i 217 Connector Cable
Cable No. Port Identical T Cable Type Remarks
Ports ype Length
1 USB 1 Micro USB Unshielded <im N/A
2 Antenna 1 RF RF <im N/A
3 DC Mains 1 DC DC Mains >1m N/A
4 3.5mm 1 3.5mm Audio <im N/A
TEST SETUP

The EUT is set up with its associated AC/DC adapter during radiated-emissions testing. For
convenience, the device is connected to a laptop PC via a USB cable to configure the device for
test during antenna-port measurements. Test software exercised the radio portion of the

device.
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SETUP DIAGRAM FOR TESTS

Conducted Setup

Spectrum Analyzer

Support Laptop
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Radiated Setup

Spectrum Analyzer

MP3 Player

—‘ AC Adaptor

AC Mains
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Line Conducted Setup

Support Laptop

W
e

| ' )

AC Adaptor Spectrum Analyzer

AC Mains
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6. TEST AND MEASUREMENT EQUIPMENT

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

report:

Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville - South Chamber)

Meter

Equip.
ID Description Manufacturer | Model Number Last Cal. Next Cal.
0.009-30MHz (Loop Ant.)
ATO0079 Active Loop Antenna ETS-Lindgren 6502 2015-12-08 | 2016-12-31
30-1000 MHz
AT0074 Hybrid Broadband Sunol Sciences JB3 2016-06-07 | 2017-06-30
Antenna Corp.
1-18 GHz
Double-Ridged
AT0069 Waveguide Horn ETS Lindgren 3117 2016-03-07 | 2017-03-31
Antenna, 1 to 18 GHz
18-40 GHz
AToo76 | Hom Antenna, 18- ARA MWH-1826/8 2015-08-27 | 2016-08-31
26.5GHz
Gain-Loss Chains
S-SACO1 | Samioss sting: 00091 various Various 2015-10-07 | 2016-10-31
Gain-loss string: 30- . .
S-SACO02 1000MHz Various Various 2016-06-26 | 2017-06-30
S-SAC03 | Sarrioss sting: - Various Various 2015-08-22 | 2016-08-31
s-saco4 | Gainlosssting: 18-\ Various 2016-02-29 | 2017-02-28
40GHz
Receiver & Software
SA0025 Spectrum Analyzer Agilent N9030A 2016-03-17 | 2017-03-31
SA0026 (18- .
40GHz RSE) Spectrum Analyzer Agilent N9030A 2016-02-24 | 2017-02-28
SOFTEMI EMI Software UL Version 9.5 NA NA
Additional Equipment
used
Hioozg | JempHumid/Pressure | gy fielq PreciseTemp 2016-06-13 | 2017-06-13

Note — This test area was used prior to 2016-08-31.
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Test Equipment Used - Wireless Conducted Measurement Equipment

Equ;I))ment Description Manufacturer Model Number Last Cal. | Next Cal.
Conducted Room 1
SA0019 Spectrum Analyzer Agilent E4446A 2015-09-0212016-09-30
Technologies
PWMO004 RF Power Meter Keysight N1911A 2016-06-22{2017-06-22
Technologies
Peak and Avg Power Sensor, Keysight
PWS004 50MHz to 6GHz Technologies E9323A 2016-06-222017-06-22
HIO078 Temp/Humid/Pressure Meter | Springfield PreciseTemp 2016-06-13|2017-06-13
MMO167 True RMS Multimeter Agilent U1232A 2015-08-17|2016-08-31
76022 | DC Regulated Power Supply C'rcus'tg‘;‘fr‘f'a““ CSI3005X5 N/A N/A
Note — This test area was used prior to 2016-08-31.
Test Equipment Used - Line-Conducted Emissions — Voltage (Morrisville — Conducted 1)
Equ[I))ment Description Manufacturer Model Number Last Cal. | Next Cal.
cBLo77 003X cable, RG223, N-male | b giornack | PE3476-240 2016-06-152017-06-30
to BNC-male, 20-ft.
HIO078 Temp/Humid/Pressure Meter [ Springfield PreciseTemp 2016-06-13[2017-06-30
LISN, 50-ohm/50-uH, 2- Fischer Custom | FCC-LISN-50-25-2-
LISNO03 conductor, 25A Com. 01-550V 2016-08-24{2017-08-24
LISN, 50-ohm/50-uH, 2- Solar
LISNOO8 conductor, 25A (For support . 8012-50-R-24-BNC  [2015-09-03[2016-09-30
Electronics
gear only.)
PRE0101521 [EMI Test Receiver 9kHz- Rohde &
(75141) 2 GHz Schwarz ESCI7 2016-08-23(2017-08-23
TLoot | jransientlimiter, 0.009- Com-Power | LIT-930A 2016-06-09[2017-06-30
CW2501M
PS214 AC Power Source Elgar (s/n 1523A02396) NA NA
CW2501M
PS215 AC Power Source Elgar (s/n 1523A02397) NA NA
SOFTEMI EMI Software UL Version 9.5 NA NA
Miscellaneous (if needed)
CDECABLE001 ANSI C63.4 1m extension UL Per Annex B of ANSI >016-06-0412017-06-30
cable. C63.4
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7. MEASUREMENT METHODS

Duty Cycle: KDB 558074 D01 v03r05 Section 6.0
6 dB BW: KDB 558074 D01 v03r05, Section 8.1.

99% Occupied Bandwidth: ANSI C63.10-2013, Section 6.9.3

Output Power: KDB 558074 D01 v03r05, Section 9.1.2

Power Spectral Density: KDB 558074 D01 v03r05, Section 10.2.

Out-of-band emissions in non-restricted bands: KDB 558074 D01 v03r05, Section 11.0.

Out-of-band emissions in restricted bands: KDB 558074 D01 v03r05, Section 12.1.

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

Line Conducted Emissions: ANSI C63.10:2013 Sections 6.2
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8. ANTENNA PORT TEST RESULTS

8.1. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS

LIMITS

None; for reporting purposes only.

PROCEDURE
KDB 558074 Zero-Span Spectrum Analyzer Method.

8.2. ON TIME AND DUTY CYCLE RESULTS

Mode ON Time| Period | Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor | Minimum VBW
(msec) | (msec) | (linear) (%) (dB) (kHz)
BLE 0.395 0.649 0.608 60.83% 2.16 2.534

Test Performed: Mark Learner
Test Date: 2016-08-05
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DUTY CYCLE PLOTS

DUTY CYCLE BLE MODE
- Agilent 28:38:27 Aug 5, 2016

L

| Measure

APv5.1.1(871516),49497, Conducted 1
Ref 18 dBm #Atten 20 dB

a Mkr3 6489 ps
-6.662 J6

#Peak b 4

<

Meas Off

iR

1

Channel Power

Occupied BH

ACP

Center 2,440 900 GH
Res BH 8 MHz

Span @ Hz

#YBH 58 MHz  Sweep 2.067 ms (1681 pts)

Marker Trace Type
1R (1 Tine
1a 1> Time
3R 1y Time
3a 1> Time

¥ Axig Amplitude
214.9 ps 2.83 dBm
394,7 ps B.85 dB
214.9 ps 2.83 dBm
B48.9 ps B.88 dE

Multi Carrier
Power

Power Stat
CCDF

More
1of 2
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8.3. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

IC RSS-247 5.2 (1)

The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS
Channel Frequency 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)
Low 2402 0.6900 0.5
Middle 2440 0.6960 0.5
High 2480 0.6920 0.5

Test Performed: Mark Learner
Test Date: 2016-08-05

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH
# Agilent 26:58:56 Aug 5, 2016

L | Measure

APw5.1.1(871516),49497, Conducted 1
Ref 18 dBm #Htten 20 dB

#Peak

a Mkrl 690 kHz

-0.066 dB Meas Off
‘ Channel Power
‘ Occupied BH

ACP

Center 2,402 900 GH

Multi Carrier
Power

Power Stat
CCDF

Span 2 MHz ‘ Pg{ez

#Res BH 186 kHz #UBH 368 kHz Sweep 1 ms (1001 pts)
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6 dB BANDWIDTH MID CH
25 Agilent 28:39:32 Aug 5, 2016

L

Measure

Ref 18 dBm

APvS.1.1(871516),49497, Conducted 1
#Atten 20 dB

a Mkrl 636 kHz

0.061 dB

#Peak
Log

1R

dB/

o

Channel Power

Occupied BH

ACP

Center 2,440 606 GH
#Res BH 100 kHz

#YBH 380 kHz

Span 2 MHz
Sweep 1 ms (1001 pts)

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

6 dB BANDWIDTH HIGH CH
¥ Agilent 21:83:57 Aug 5, 2016

L

| Measure

Ref 18 dBm

APv5.1.1(671516),49437, Conducted 1
#Atten 20 dB

a Mkrl 692 kHz
-0.930 dB

#Peak
Log

1R

dB/

r

|‘ Meas Off

Channel Power
‘ Occupied BH

‘ ACP

Center 2.480 080 GH
#Res BH 100 kHz

#VBH 368 kHz

Span 2 MHz
Sweep 1 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More
1of 2
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8.4. 99% BANDWIDTH

LIMITS

None; for reporting purposes only. Testing per RSS-Gen Clause 6.6.

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 5% of
the 99 % bandwidth and to 1% of the span. The VBW is set to 3 times the RBW. The sweep

time is coupled. The spectrum analyzer internal 99% bandwidth function is utilized.

RESULTS
Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2402 1.0246
Middle 2440 1.0241
High 2480 1.0216

Test Performed: Mark Learner
Test Date: 2016-08-05
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99% BANDWIDTH

99% BANDWIDTH LOW CH
# Agilent 28:59:39 Aug 5, 2016

L

| Measure

Ch Freq 2.462 GHz

Occupied Bandwidth

Trig Free

|Huerages: 28

Meas Off

APw5.1.1(871516),49497, Conducted 1
Ref 18 dBm #Htten 20 dB

#Peak

&

Channel Power
‘ Occupied BH

Center 2.402 000 GH
#Res BH 18 kHz

#WBH 51 kHz

Span 2 MHz

#3weep 100 ms (1801 pts)

ACP

Multi Carrier
Power

Occupied Bandwidth
1.8246 MHz

19.793 kHz
1.217 MHz

Transmit Freq Error
% dB Bandwuidth

Occ BH % Pwr
% dB

99.00 %
-26.00 dB

Power Stat
CCDF

More
1of 2

99% BANDWIDTH MID CH
- Agilent 26:40:31 Aug 5, 2016

L

| Measure

Ch Freq
Occupied Bandwidth

2.44 GHz

Trig Free

|Huerages: 20

Meas Off

APw5.1.1(871516),49497, Conducted 1
Ref 18 dBm #Htten 20 dB

#Peak

Log

<

Channel Power

Occupied BH

dB/

Center 2,440 688 GH
#Res BH 18 kHz

#WBH 51 kHz

Span 2 MHz

#Sweep 108 ms (1001 prs)

‘ ACP
Multi Carrier
Power

Occupied Bandwidth
1.8241 MHz

12.697 kHz
1.224 MHz

Transmit Freq Error
% dB Bandwuidth

Occ BH % Pwr
% dB

99.00 %
-26.08 dB

Power Stat
CCDF

More
1of 2
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REPORT NO: R11223360-E2
FCC ID: A94419357

DATE: 2017-04-04
IC: 3232A-419357

99% BANDWIDTH HIGH CH
- Agilent 21:94:44 Aug 5, 2016

L

| Measure

Ch Freq
Occupied Bandwidth

2.48 GHz

Trig Fres
[Averages: 28 | |

Meas Off

APv5.1.1(8715163,49497, Conducted 1
Ref 18 dBm #Atten 20 dB

#Peak

&

Channel Power

Occupied BH

Center 2,430 086 GH

#hes BH 18 kHz #YBH 51 kHz

Span 2 MHz
#5ween 100 ms (1001 pts)

ACP

Multi Carrier
Power

Occupied Bandwidth
1.8216 MHz

14,863 kHz
1.227 MHz

Transmit Freq Error
% «B Bandwidth

Occ BH % Pur 99.60 %
% dB -26.00 dB

Power Stat

P
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REPORT NO: R11223360-E2 DATE: 2017-04-04
FCC ID: A94419357 IC: 3232A-419357

8.5. OUTPUT POWER

LIMITS

FCC §15.247 (b) (3)

IC RSS-247 5.4 (4)

FCC - For systems using digital modulation in the 902—928 MHz, 2400-2483.5 MHz, and 5725
5850 MHz bands: 1 Watt, based on the use of antennas with directional gains that do not
exceed 6 dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the
conducted output power from the intentional radiator shall be reduced by the amount in dB that
the directional gain of the antenna exceeds 6 dBi.

RSS - For DTSs employing digital modulation techniques operating in the bands 902-928 MHz

and 2400-2483.5 MHz, the maximum peak conducted output power shall not exceed 1W.
Except as provided in Section 5.4(5), the e.i.r.p. shall not exceed 4 W.

RESULTS

The cable assembly insertion loss of 10.98 dB (including 10 dB pad and 0.98 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 0.380 30 -29.620
Middle 2440 2.890 30 -27.110
High 2480 4.270 30 -25.730

Test Performed: Mark Learner
Test Date: 2016-08-03
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REPORT NO: R11223360-E2
FCC ID: A94419357

DATE: 2017-04-04
IC: 3232A-419357

8.6.

LIMITS

None; for reporting purposes only.

RESULTS

AVERAGE POWER

The cable assembly insertion loss of 10.98 dB (including 10 dB pad and 0.98 dB cable) was

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

Channel Frequency AV power
(MHz) (dBm)
Low 2402 -0.01
Middle 2440 2.57
High 2480 4.01

Test Performed: Mark Learner

Test Date: 2016-08-03

Page 25 of 56

UL LLC

12 Laboratory Dr., RTP, NC 27709

FORM NO: 03-EM-F00858
TEL: (919) 549-1400

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



REPORT NO: R11223360-E2 DATE: 2017-04-04
FCC ID: A94419357 IC: 3232A-419357

8.7. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
IC RSS-247 5.2 (2)

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

RESULTS
Channel Frequency PSD Limit Margin
(MHz) (dBm/30kHz)| (dBm/3kHz) (dB)
Low 2402 -0.55 8 -8.55
Middle 2440 1.89 8 -6.11
High 2480 3.37 8 -4.63

Note — A 30 kHz measurement is considered a worst-case measure vs. 3 kHz.

Test Performed: Mark Learner
Test Date: 2016-08-05
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REPORT NO: R11223360-E2
FCC ID: A94419357

DATE: 2017-04-04
IC: 3232A-419357

POWER SPECTRAL DENSITY

PSD LOW CH

¥ Agilent 21:0@:46 Aug 5, 2016

L

| Measure

Ref 38 dBm

APv5.1.1(671516),49437, Conducted 1
#Atten 40 dB

Hkrl 2.402 B8 GHz
-0.546 dBEm

#Peak
Log

dB/

‘ Meas Off
Channel Power
‘ Occupied BH

ACP

Center 2.402 080 GH
#Res BH 30 kHz

#YBH 91 kHz

Span 2 MHz
Sweep 2,127 ms (101 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

PSD MID CH

- Agilent 28:44:49 Aug 5, 2016

L

Measure

Ref 3@ dBm

APv5.1.1(871516),43497, Conducted 1
#Atten 48 dB

Mkrl 2.448 68 GHz
1.834 dBm

#Peak

Meas Off

Channel Power

Occupied BH

ACP

Center 2,440 686 GH
#Res BH 30 kHz

#YBH 91 kHz

Span 2 MHz
Sweep 2127 ms (101 pts)

Multi Carrier

Power Stat

More
1of 2
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REPORT NO: R11223360-E2 DATE: 2017-04-04
FCC ID: A94419357 IC: 3232A-419357

PSD HIGH CH
#- Agilent 21:06:17 Aug 5, 2616 L [ Measure

APw5.1.1(871516),49497, Conducted 1 Mkrl 2.480 B8 GHz

Ref 38 dBm #Atten 46 dB 3.368 dBm Meas Off
#Peak

Channel Power

Occupied BH

ACP

Multi Carrier

Power Stat
CCDF

Center 2.450 G460 GH Span 2 MHz 1”‘;{ S

#Res BHW 38 kHz #YBH 91 kHz Sweep 2,127 ms (101 pts)
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REPORT NO: R11223360-E2 DATE: 2017-04-04
FCC ID: A94419357 IC: 3232A-419357

8.8. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-247 5.5

FCC - In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated intentional radiator is operating, the radio frequency power that is produced
by the intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the
band that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in §15.209(a) is not required.

RSS - In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated device is operating, the RF power that is produced shall be at least 20 dB
below that in the 100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated measurement, provided that the
transmitter demonstrates compliance with the peak conducted power limits. If the transmitter
complies with the conducted power limits based on the use of root-mean-square averaging over
a time interval, as permitted under Section 5.4(4), the attenuation required shall be 30 dB
instead of 20 dB. Attenuation below the general field strength limits specified in RSS-Gen is not
required.

RESULTS

Test Performed: Mark Learner/Niklas Haydon
Test Date: 2016-08-05 to 2016-08-11
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DATE: 2017-04-04
IC: 3232A-419357

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE
#- Agilent 21:01:21 Aug 5, 2016

L

| Measure

Ref 18 dBm

APw5.1.1(871516),49497, Conducted 1

#Atten 20 dB

Mkrz 2.408 98 GHz
-43.43 dBm

Peak

Meas Off

Log

dB/

Channel Power

Occupied BH

ACP

#hes BH 108 kHz

Center 2,400 @8 GHz

#BH 380 kHz

Span 18 MHz

Sweep 1 ms (1081 pts)

Marker Trace
1 [¢ 5]
2 1

# Axiz
2.48@8 BA GHz
2,488 BA GHz

Type
Freq
Freg

Amplituda
-49.43 dBm
-49.43 dBEm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

LOW CH SPURIOUS
e Agilent 12:32:48 Aug 11, 2016

L

Freq/Channel

Ref 20.6 dBm

APw5.1.1(871516),44389, Conducted 1

#Atten 20 dB

Mkrd 2.586 GHz
-48.996 dBm

#Peak |

Center Freq
13.0158866 GHz

Log
1@

dB/
Dffst

StartFreq
300000000 MHz

StopFreq
26.0000686 GHz

CF Step
259700866 GHz

Center 13.815 GHz
#Res BW 100 kHz

#YBH 300 kHz

Span 25.97 GHz

Sweep 2,482 5 (8192 pts)

Marker Trace
1 (&)
2 (&)
3 t1n
4 (&)

# Axis
2,482 GHz
4.884 GHz
7.286 GHz
2.58E GHz

Amplituda
-1.53 dBn
-59.17 dBEm
-G8.62 dBm
-49,88 dBm

Freq Offset
0.00000800 Hz

Signal Track

0On
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REPORT NO: R11223360-E2
FCC ID: A94419357

DATE: 2017-04-04
IC: 3232A-419357

SPURIOUS EMISSIONS, MID CHANNEL

MID CH BANDEDGE

W Agilent 20:45:36 Aug 5, 2016

L

| Measure

Ref 18 dBm

APv5.1.1(871516),49497, Conducted 1
#Atten 26 dB

Mkrl 2.448 81 GHz
2.84 dBm

Peak

‘ Meas Off
Channel Power
‘ Occupied BH

ACP

Center 2,440 08 GHz
#Res BH 100 kHz

#JBH 380 kHz

Span 18 MHz
Sweep 1 ms (1061 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

MID CH SPURIOUS

3 Agilent 12:34:08 Aug 11, 2016

L

Freq/Channel

Ref 28.6 dBm

APv5.1.1(871516),44389, Conducted 1
#Atten 28 dB

Mkrd 25.591 GHz
-43.851 dBm

#Peak |

Center Freq
13.0150080 GHz

1
<G

StartFreq
300000088 MHz

EY
&

StopFreq
26.0008066 GHz

2 ]

| U 8

Center 13.815 GHz
#Res BH 166 kHz

#YBH 388 kHz

Span 25.97 GHz
Sweep 2,482 5 (8192 pts)

Marker Trace
1 (1>
2 (&)
3 (1>
4 (&)

# Axis
2.448 GHz
4,888 GHz
7.328 GHz

25.591 GH=z

Amplitude
2.91 dBm
-E1.44 dBEm
-59.18 dBm
-49,85 dBm

CF Step
259700000 GHz
Auto Man
Freq Offset
0.00000000 Hz

Signal Track

On
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DATE: 2017-04-04
IC: 3232A-419357

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE
# Agilent 21:06:55 Aug 5, 2016

L

| Measure

APw5.1.1(871516),49497, Conducted 1
Ref 18 dBm

#Atten 20 dB

Hkrz 2.483 84 GHz
-59.81 dEm

Feak

Meas Off

Log

dB/

Channel Power

Occupied BH

ACP

Center 2,483 58 GHz
#Res BW 100 kHz

#VBH 380 kHz

Span 18 MHz
Sweep 1 ms (1081 pts)

Marker
1
2

Trace
&)
1

Type

Frag 2.
Freg 2.

* Auiz
433 5B GHz
483 84 GHz

Amplituda
-68.39 dBm
-59.81 dEm

Multi Carrier
Power

Power Stat
CCDF

More

1of 2

HIGH CH SPURIOUS
# Agilent 12:37:05 Aug 11, 2016

L

Freq/Channel

APv5.1.1(871516),44389, Conducted 1
Ref 20.6 dBm

#Atten 28 dB

Mkrd 24.694 GHz
-48.769 dBm

#Peak

1

Center Freq
13.0150080 GHz

Lo

StartFreq
300000088 MHz

StopFreq
26.0008066 GHz

Center 13.815 GHz
#Res BH 166 kHz

#YBH 388 kHz

Span 25.97 GHz
Sweep 2,482 5 (8192 pts)

Marker
1

2
El
4

Trace

Type
Freq
Freq
Freq
Frag

(1
[
(1
(1

# Axis
2.488 GHz
4,968 GHz
7.448 GHz

24.694 GHz

Amplitude
4.88 dBn
-59,15 dBEm
-EH.BE dBm
-48.77 dBEm

CF Step
259700000 GHz
Auto Man
Freq Offset
0.00000000 Hz

Signal Track
On 0]
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REPORT NO: R11223360-E2 DATE: 2017-04-04
FCC ID: A94419357 IC: 3232A-419357

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE
LIMITS

FCC §15.205, §15.209, §15.247 (d)

IC RSS-GEN Clause 8.9 (Transmitter)

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 below 1GHz
measurements and 1.5 m above the ground plane for above 1GHz measurements. The antenna
to EUT distance is 3 meters.

For measurements below 1 GHz the resolution bandwidth is set to 120 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements for the 30-1000 MHz range,
9 kHz for peak detection measurements or 9 kHz for quasi-peak detection measurements for
the 0.15-30 MHz range and 200 Hz for peak detection measurements or 200 Hz for quasi-peak
detection measurements for the 9 to 150 kHz range. Peak detection is used unless otherwise
noted as quasi-peak.

For peak measurements above 1 GHz, the resolution bandwidth is set to 1 MHz and the video
bandwidth is set to 3 MHz. For average measurements above 1GHz, the resolution bandwidth
and video bandwidth are set as described in ANSI C63.10:2013 for the applicable
measurement. For this evaluation, RMS Power Averaging was used and the resolution/video
bandwidth settings were 1MHz/3MHz.

The spectrum from 9 kHz to 26 GHz was investigated. From 1-18 GHz, the transmitter was set
to the lowest, middle, and highest channels. For above 18 GHz and below 1GHz, the worst-
case channel was set as described in Section 5.5.

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: R11223360-E2 DATE: 2017-04-04
FCC ID: A94419357 IC: 3232A-419357

9.2. TX ABOVE 1 GHz
9.2.1. BLE 1-18 GHz

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

UL Morrisville - South Chamber 17 Aug 2816 22:19:13

125
Restricted Bondedge
= Project Number: 11223360
T Client:Bose
Config:Mode!| 419357
Mode :BLE 2482MHz
195 Tested by:Mark Learner
95 fr
8!: {( \
e 5 o
~ Peak Limit (dBulU/m> }
3 75
B i
$ ﬂ
o
6|: }
ssl. Average Linit C(dBul/m) /;
t
|
4|: 2 4 |
Rt e A ot VWit e s R i gl "‘,“"J/ \\WWMM
4
3 M b
A A Iy " A o Py b oY nal W Whows
35kt L e e VAN AR T oo e Lol & g A
2.31 18.5MHz/ 2.415
Freguency (GHz)
Ronge (&) REW/UBN Ref/Attn  Det/Avg Tupe Sueap Pts  ¥9wpe/flode Label Range (GHz) REW/VEU Ref/Attn  Det/Avg Tupe Sweep Pls  Woups/liods Lobel
1:2.31-2.415  IMCSB)/M  IEI/18 PEAK/Pur Avg(RIS)  Tnsec(Auto)  BBBI  HAXH Horizontal | 2:2.31-2.415 (-60B)/3M  1BI/18 AER/Pur Avg(RIS) Insec(Putc) BBl 1BATAUG  Horizontal -
Low CH Bandedge - H.TST Rev 9.5 12 Aug 2816

Marker | Frequency | Meter | Det AF Amp/Cbl/Fltr/| DC Corr | Corrected| Average |Margin|Peak Limit| PK |Azimuth|Height | Polarity
(GHz) Reading AT0069 Pad (dB) (dB) Reading Limit (dB) |(dBuV/m) | Margin | (Degs) | (cm)
(dBuV) (dB/m) (dBuV/m) | (dBuV/m) (dB)

1 *2.39 34.55 Pk 32.2 -24.2 0 42.55 - - 74 -31.45 282 390 H
2 *2314 37.11 Pk 31.7 -23.9 0 4491 - - 74 -29.09 282 390 H
3 *2.39 24.9 | RMS 32.2 -24.2 2.16 35.06 54 -18.94 - - 282 390 H
4 *2.376 26.45 | RMS 32.1 -24.1 2.16 36.61 54 -17.39 - - 282 390 H

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

Pk - Peak detector

RMS - RMS detection
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REPORT NO: R11223360-E2 DATE: 2017-04-04
FCC ID: A94419357 IC: 3232A-419357

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

1ZKUL Morrisville - South Chamber 17 Aug 2816 22:25: 11
Restricted Bondedge
= Project Number:!1223360
1 Client:Boss
ConfigiMode!| 419357
Mode :BLE 2482MHz
195 Tested by:Mark Learner
9|:
8’:\
N Peck Limit (dBuU/m)
5 75
[as]
S
6;
55 Average Limit (dBul/m)
8 PSSO SO OOO S OSSOSO OSSOSO vm.g ............ SRS SO S LRSI SO N L U
W " ! : o ?
4 3
1) I ——— 2 R A —
2. 31 18, 5MH=z/ 2.415

Frequency (GHz)

Range (6Hz) REW/VBU Raf/ftin  Det/Avg Type Sucep Pts  #owps/flade  Lobel Ronge (GHz) EID Ref/Attn  Det/Avg Type Sweep Pls  Fowps/flode  Lobel

Rev 9.5 12 Aug 2816

Low CH Bandedge - U.TST

Marker [Frequency| Meter | Det AF  |Amp/Cbl/Fltr/| DC Corr |Corrected| Average [Margin|PeakLimit| PK |Azimuth|Height|Polarity
(GHz) [Reading AT0069 Pad (dB) (dB) Reading Limit (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dB/m) (dBuV/m)| (dBuV/m) (dB)
1 *2.39 34.99 Pk 32.2 -24.2 0 42.99 - - 74 -31.01 347 397 \Y
2 *2.355 37.33 Pk 31.8 -24.1 0 45.03 - - 74 -28.97 347 397 Y
3 *2.39 25.46 RMS 32.2 -24.2 2.16 35.62 54 -18.38 - - 347 397 \Y
4 *2.376 26.39 RMS 32.1 -24.1 2.16 36.55 54 -17.45 - - 347 397 Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
Page 35 of 56
UL LLC FORM NO: 03-EM-F00858
12 Laboratory Dr., RTP, NC 27709 TEL: (919) 549-1400

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




REPORT NO: R11223360-E2
FCC ID: A94419357

DATE: 2017-04-04
IC: 3232A-419357

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

(55Ul Morrisville = South Chamber 17 Aug 2016  22:68:18
Restricted Bondedge
1E Erouretahneer 1122999
Config:Mode| 419357
Mode :BLE 248BMHz
185 Tested by:Mark Learner
g5 r‘"\
8!:\ /
: |
N Peak Limit C(dBul/
3 75 \
[as]
: / \
65 //( |
- | \R Average Limit CdBuU/m)
5 T
A
- q
45k BYWPIT KOO ) ‘Mf | OB o e A PN PA NPT TSP PR 0 G W A o i Ty Mt sty
W3 5
35 Wyrtem ot gt LLCTTRITA Y o el ﬂu‘v i Jeps A " " ey o }\;\wm‘ 4
2.46 18, 3MH=z/ 2.563
Frequency (GHz)
Range (6Hz) REW/UBU Ref/Attn  Det/Avg Typs Suesp Pts #9wps/Made  Lobel Fonge (GHz) e Ref/Attn  Det/Avg Typs Sueep Fis ¥oups/Mode Lobel
1:2.46-2.563 IM(-6dB)/3M 187718 PEAK/Pur Avg(RMS) 1msec (Auto) 8ea1 MAXH Horizontal 2:2 2.563 M(-6dB) /31 187/18 AVER/Pur q (RMS 1me (Autc 808 10aTAVG Harizontal
High CH Bondedge - H.TST Rev 9.5 12 Aug 2816
Marker | Frequency | Meter Det AF  |Amp/Cbl/Fltr/| DC Corr |Corrected| Average | Margin |Peak Limit| PK |Azimuth|Height | Polarity
(GHz) Reading AT0069 Pad (dB) (dB) Reading Limit (dB) |[(dBuV/m)|Margin| (Degs) | (cm)
(dBuv) (dB/m) (dBuV/m)| (dBuV/m) (dB)
1 *2.484 37.01 Pk 32.4 -24.7 0 4471 - - 74 -29.29 279 372 H
3 *2.484 26.95 | RMS 32.4 -24.7 2.16 36.81 54 -17.19 - - 279 372 H
2 2.506 38.97 Pk 32.5 -24.8 0 46.67 - - 74 -27.33 279 372 H
4 2.506 28.74 RMS 32.5 -24.8 2.16 38.6 54 -15.4 - - 279 372 H

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

Pk - Peak detector

RMS - RMS detection
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REPORT NO: R11223360-E2
FCC ID: A94419357

DATE: 2017-04-04
IC: 3232A-419357

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

UL Morrisville - South Chamber

17 Aug 2816 22:18:86

12
Restricted Bondedge
JE Fioiest e 122330
ConfigiMode!| 419357
Mode :BLE 248BMHz
185 Tested by:Mark Learner
gl:
8!:
‘e
~ Peak Limit (dBul/
375
[as]
N
6!:
e Average Limit CdBuU/m)
P
8 PSSR SUSSRT 4 SOOI S L Ot OO PO 1T SO SO OTOEOsUEO SOUO PO UR SO SUTR SUOTOPOOTOTOTIN SO TSR
1 3 3
35 Pupanyaybabectunssise oyl A
2.46 8. 3MH=/ 2.563
Frequency (GHz)
Range (6Hz) REWN/UBH Ref/Attn  Det/Avg Type Sucap Pts ¥9wps/liods  Label Ronge (6z) RBU/UBU Ref/Attn  Det/Avg Type Sueep Pts  ¥oups/fiode  Lobel
High CH Bondedge - V.TST Rev 9.5 12 Aug 2816
Marker | Frequency | Meter | Det AF  |Amp/Cbl/Fltr/| DC Corr |Corrected| Average [Margin|PeakLimit| PK |Azimuth|Height|Polarity
(GHz) Reading AT0069 Pad (dB) (dB) Reading Limit (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dB/m) (dBuV/m)| (dBuV/m) (dB)
1 *2.484 38.77 Pk 32.4 -24.7 0 46.47 - 74 -27.53 352 364 \Y
2 *2.484 39.06 Pk 32.4 -24.7 0 46.76 - - 74 -27.24 352 364 Y
3 *2.484 26.72 RMS 32.4 -24.7 2.16 36.58 54 -17.42 - - 352 364 \Y
4 2.558 29.16 RMS 324 -25.1 2.16 38.62 54 -15.38 352 364 Vv

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

Pk - Peak detector

RMS - RMS detection
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REPORT NO: R11223360-E2
FCC ID: A94419357

DATE: 2017-04-04
IC: 3232A-419357

HARMONICS AND SPURIOUS EMISSIONS

{{5UL Morrisville - South Chamber 17 Aug 2816  28:38:54
Rodicted Emissions 3-Meters
- Project Nunber 111223260
Config:Mode| 419357
Mode :BLE 2482MHz
a5 Tested by:Mark Learner
85
Peok Limit (dBulU/md
7!:
E
3 65
S Avg Limit C(dBulU/m)
55
j IRV TN Y s
35 _ b e :f" - - ””'\.p\?\!;‘,‘,w A .
21:
1 0 8
Frequency (GHz)
Range (Biz) REW/UBH Ref/Attn  Det/Avg Type Sueep Pts #9wps/Made  Lobel Ronge (6z) RE/UEW Ref/Attn  Det/Avg Type Sueep Pts  ¥ups/fiode  Lobel
1:1-3 M(-6dB)/ 3Bk 187/18 PEAK/Pur AvgCRHS) Imsec(Auto) 6881 MAXH Horizontal 3:3-18 (-6dB) /30K 87/8 PEAK/Pur Avg (RMS 574nsec(Auto) 18k MAXH Harizontal
Marker | Frequency | Meter | Det AF | Amp/Cbl/Fltr/ | DC Corr | Corrected | Avg Limit |Margin| Peak Limit | PK |Azimuth|Height | Polarity
(GHz) Reading AT0069 Pad (dB) (dB) Reading | (dBuV/m) | (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dB/m) (dBuV/m) (dB)
1 *2.246 38.91 PK2 31.7 -23.6 0 47.01 - - 74 -26.99 216 295 H
*2.246 29.16 | MAvl | 31.7 -23.6 2.16 39.42 54 -14.58 - - 216 295 H
6 * 4.804 46.44 PK2 34 -31.7 0 48.74 - - 74 -25.26 301 247 H
*4.804 39.38 | MAvl 34 -31.7 2.16 43.84 54 -10.16 - - 301 247 H
7 * 4.805 46.57 PK2 34 -31.7 0 48.87 - - 74 -25.13 194 191 \Y
* 4.804 39.32 | MAvl 34 -31.7 2.16 43.78 54 -10.22 - - 194 191 \Y
2 2.506 37.62 Pk 32.5 -24.8 0 45.32 - - - - 0-360 296 H
3 2.506 34.72 Pk 32.5 -24.8 0 42.42 - - - - 0-360 101 Y
4 2.558 37 Pk 32.4 -25.1 0 44.3 - - - - 0-360 296 H
5 2.558 34.16 Pk 32.4 -25.1 0 41.46 - - - - 0-360 201 Y

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

PK2 - Maximum Peak
MAv1 - Maximum RMS Average
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REPORT NO: R11223360-E2

FCC ID: A94419357

DATE: 2017-04-04
IC: 3232A-419357

(15Ut Marrisville - South Chamber 17 Aug 2816 21:85:41
Rodioted Emissions 3-Meters
185 ET?iitFB::gber‘ 112233608
Config:Mode ! 419357
Mode :BLE 244BMHz
a5 Tested by:Mark Learner
85
Peok Limit (dBul/md
7!:
2
3 65
2 fvg Limit CdBuU/m)
55
45
Q L L f‘ o
o L aobos g
351- s
2!:
1 0 8
Frequency (GHz)
?‘?ur‘w (BH) :?‘EWUR?MWN ?‘?re‘f/ﬁstn Dgt}/ﬁgg Tgpe e \S‘“EEEw‘ Ptf‘ «am"imnde hubel i Euggea(GHz) !E‘BKZUUBH ; nggﬁun rD’gt/Q;g TWEH"M’ rﬁuyleep o :t‘s #2yps/MDdE \ﬁube\ i
Marker | Frequency | Meter | Det AF  [Amp/Cbl/Fltr| DC Corr | Corrected | Avg Limit |Margin| Peak Limit| PK |Azimuth|Height | Polarity
(GHz) |Reading AT0069| /Pad (dB) (dB) Reading | (dBuV/m) | (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuVv) (dB/m) (dBuV/m) (dB)
5 *4.88 47.41 PK2 34.1 -31.6 0 49.91 - - 74 -24.09 23 261 H
*4.88 40.43 | MAvl | 34.1 -31.6 2.16 45.09 54 -8.91 - - 23 261 H
6 *4.88 46.29 PK2 34.1 -31.6 0 48.79 - - 74 -25.21 178 206 Vv
*4.88 38.92 | MAvl | 34.1 -31.6 2.16 43.58 54 -10.42 - - 178 206 Vv
1 2.544 353 Pk 324 -25.1 0 42.6 - - - - 0-360 199 H
2 2.544 34.12 Pk 32.4 -25.1 0 41.42 - - - - 0-360 101 1
3 2.596 37.01 Pk 32.3 -25.4 0 43.91 - - - - 0-360 199 H
4 2.596 35.31 Pk 32.3 -25.4 0 42.21 - - - - 0-360 199 Y
7 9.758 32.01 Pk 36.8 -26.5 0 42.31 - - - - 0-360 199 H

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

Pk - Peak detector
PK2 - Maximum Peak

MAv1 - Maximum RMS Average
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REPORT NO: R11223360-E2
FCC ID: A94419357

DATE: 2017-04-04
IC: 3232A-419357

UL Morrisville - South Chamber

17 Aug 2816 21:29:41

"

Radiated Emissions

Project Number:!1223368

3-Meters

185 Client  Bose
Config:Mode! 419357
Mode :BLE 248BMHz
95 Tested by:Mark Learner
85
Peak Limit (dBuU/m)
7!:
2
3 65
2 fvg Limit CdBuU/m)
55
T
45 L
35}
2!:
1 10 8
Frequency (GHz)
Range (6> RN~ Relfftn Det/fg Type 7 Sacp - TPte “¥oma/fde Lobel T Ronge (G ROV T Reffn DefgType T Swep o Pla fweffok Lobel
FCC Parti5C 2 .4GHz RSE.TST Rev 9.5 12 Aug 2016
Marker | Frequency | Meter | Det AF  [Amp/Cbl/Fltr| DC Corr | Corrected | Avg Limit | Margin | Peak Limit | PK |Azimuth|Height | Polarity
(GHz) |Reading AT0069| /Pad (dB) (dB) Reading |(dBuV/m)| (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuV) (dB/m) (dBuV/m) (dB)
6 *4.96 47.83 PK2 34.1 -31.6 0 50.33 - - 74 -23.67 24 252 H
* 4,96 40.31 | MAvl | 34.1 -31.6 2.16 44.97 54 -9.03 - - 24 252 H
5 *4.96 48.36 PK2 34.1 -31.6 0 50.86 - - 74 -23.14 190 317 \Y
*4.96 41.31 | MAvl | 34.1 -31.6 2.16 45.97 54 -8.03 - - 190 317 Vv
1 2.584 36.14 Pk 32.4 -25.3 0 43.24 - - - - 0-360 199 H
2 2.61 35.41 Pk 32.4 -25.5 0 42.31 - - - - 0-360 199 H
3 2.636 38.27 Pk 32.5 -25.7 0 45.07 - - - - 0-360 199 H
4 2.636 37.23 Pk 32.5 -25.7 0 44.03 - - - - 0-360 199 Vv

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

Pk - Peak detector

PK2 - Maximum Peak
MAv1 - Maximum RMS Average
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REPORT NO: R11223360-E2
FCC ID: A94419357

DATE: 2017-04-04
IC: 3232A-419357

9.2.2. WORST-CASE 18-26 GHz

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

UL Morriswville - South Chamber

18 Aug 2816 17:25: 43

495

o
o)

-~
o

Rodiated Emissions 3-Meters

Project Number:11223360
Client:Bose
Config:Model 418357

: Mode  BLE lUorst Cose
B i t K ' E i i Tested by Mork Learner

CdBull/m)
(o))
)]

Ul
(W]

I
ul

T
18 6.5
Freguency (GHz2
Range (GHz) GBI Telffttn  Detifvg Type Sheep Pla s/ Range () REWARH Ref/ittn  Det/vg Tuype Sucrp Ple Hupe/Mode Lol
1L1E%.5 WOE/H 092 FEKFur glPE)  Treecthute) 18k HOH | 2E-55 GBI/ 092 PERKAPur glB)  IFmsecliute) 18k M er
Marker | Frequency | Meter | Det AF | Amp/Cbl | DC Corr | Corrected | Average | Margin | Peak Limit | Margin | Azimuth | Height | Polarity
(GHz) Reading AT0076 (dB) (dB) Reading Limit (dB) (dBuV/m) | (dB) (Degs) | (cm)
(dBuv) (dB/m) (dBuV/m) |(dBuV/m)
1 *18.496 47.3 PK2 32.6 -40.7 0 39.2 54 -14.8 74 -34.8 244 203 H
4 *22.492 | 46.83 PK2 33.8 -39.6 0 41.03 54 -12.97 74 -32.97 306 248 \Y
2 21.866 47.54 Pk 33.6 -39.9 0 41.24 54 -12.76 74 -32.76 | 0-360 299 H
5 24.802 46.9 Pk 34.6 -38.5 0 43 54 -11 74 -31 0-360 299 \Y
6 26.003 45.81 Pk 35.1 -37.5 0 43.41 54 -10.59 74 -30.59 | 0-360 149 Vv
3 26.432 45.95 Pk 35.1 -37.4 0 43.65 54 -10.35 74 -30.35 | 0-360 251 H

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

PK2 - Maximum Peak

MAv1 - Maximum RMS Average
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REPORT NO: R11223360-E2 DATE: 2017-04-04
FCC ID: A94419357 IC: 3232A-419357

9.3. WORST-CASE BELOW 1 GHz

SPURIOUS EMISSIONS9kHz to 30 MHz (WORST-CASE CONFIGURATION)

Note: All measurements were made at a test distance of 3 m. The limits in the plots and tabular
data are the FCC/IC limits extrapolated from the specification distance (300 m from 9-490 kHz
and 30 m from 490 kHz — 30 MHz) to the measurement distance 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 (specification distance /
test distance).

Although these tests were performed at a test site other than an open area test site, adequate
comparison measurements were confirmed against an open area test site. Therefore sufficient
tests were made to demonstrate that the alternative site produces results that correlate with the
ones of tests made in an open field based on KDB 937606.
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REPORT NO: R11223360-E2 DATE: 2017-04-04
FCC ID: A94419357 IC: 3232A-419357

SPURIOUS EMISSIONS 9 kHz TO 30 MHz (WORST-CASE CONFIGURATION)

{3l Morrisville - South Chamber 12 Aug 2816 22:31:15
\ RF Emissions
s ET?;‘::t‘.Bgnger 112233608
T Config:Mode| 419357
T Mode :BLE Worst Cose
186 Tested by:Mark Learner
\
94 B
E 82
E e FCGC 15.209 i(prio jectedito 3m)
% 78 N
5 & ~
g o M'va b, il _—
o - 'y-‘t")'{a-_n.,u. T
[ "‘,“,1 " u,\ LA
46 L A 4
y g WWMJ"M"’W’W,MW A g g .
M B b f
- W i vl ‘:l.._.q:«t)."{:f’ L =I'~»I,, ,T',;‘.Flﬁf'_ﬁ
. B081 1 1 Iz : 38
Frequency (MHz)
Range (HHz) REW/UBW Ref/Attn  Det/Avg Type Sueep Pts #%wps/fode  Label Ronge (FHz) REW/UBU Ref/Attn  Det/Avg Type Sueep Fis Wups/fode Label
|:.8859- .15 2000-6dB)/ 3k 87/18 PEAK/Valt Avg T@nseclAuto) 5885  MAXH Bdeg 9-1564
2:.15-30 Gk (-6dB) /| BBk 87/18 PEAK/Ualt Avg 15msecCAuto) 5085  MAXH Bdeq . 15-3
FCC 15.203 Below 38MHz.TST Rev 9.5 28 Aug 2815
Loop Antenna Face: ON EUT
Marker | Frequenc Meter Det AT0079 AF Cbl (dB) Corrected FCC 15.209 Margin | Azimuth
y Reading (dB/m) Reading (projected to (dB) (Degs)
(MHz) (dBuVv) dB(uv/m) 3m)
1 .01065 45.53 Pk 18.7 1 64.33 127.06 -62.73 0-360
2 5.19043 19.33 Pk 11.3 4 31.03 69.54 -38.51 0-360
3 11.88912 19.92 Pk 10.9 .6 31.42 69.54 -38.12 0-360
4 25.21493 31.36 Pk 9.2 .8 41.36 69.54 -28.18 0-360
Loop Antenna Face: OFF EUT
Marker | Frequenc Meter Det AT0079 AF Cbl (dB) Corrected FCC 15.209 Margin | Azimuth
y Reading (dB/m) Reading (projected to (dB) (Degs)
(MHz) (dBuVv) dB(uv/m) 3m)
5 11.99053 20.6 Pk 10.9 .6 32.1 69.54 -37.44 0-360
6 25.2209 28.28 Pk 9.2 .8 38.28 69.54 -31.26 0-360
7 29.23534 18.93 Pk 8.5 9 28.33 69.54 -41.21 0-360
Pk - Peak detector
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REPORT NO: R11223360-E2
FCC ID: A94419357

DATE: 2017-04-04
IC: 3232A-419357

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

QKUL Morrisville - South Chamber 12 Aug 2816 21:48:18
: Radiated Emissions — 3 Meters
Project Number:11223368
85 CI Tont Bome
ConfigiMode!l 419357
Mode :BLE Worst Cose
75 Tested by:Mark Learner
65
55
; ]
~
3> 45 . r
B Okt Tt CaB Ut W ]
3 : I 4 5
35 ; ) T 6
2 ? 3 | i it
] . K ‘.‘:J'v" W;Li e
2=% ‘ s V‘"W - L | w MM L T
MM o /
15 Hihi WWMM MMMAW V}!i Ll el
=
34 180 1896808

Frequency (MHz)

Range (HHz)
1:38-268

REWUEW  Rei/dttn Det/Avg Type
128k(-6dB) /1M 97/18 PEAK/LagPur-Video

Sweep Pts
Insec(futo)  4B81  MAXI

#5wps/Made  Lobel
H Horizonta

Range
3:208-1008

(MHz) RBII/VBL Ref/Attn  Det/Avg Type

120KC-BdB)/ 1M 97/18

e Secep Pts
PEAK/LogPur-Uideo  Jnsec(futo) 8@l

#Sups/Mode  Label
HAXH Har izontal

FCC Port 15C 38-1@@@MH=z. TST

Rev 9.5 28 Aug 2815

Marker | Frequency| Meter | Det ATO0074 AF Amp/Cbl (dB) | Corrected QPk Limit Margin | Azimuth | Height | Polarity
(MHz) | Reading (dB/m) Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
5 * 272 51.06 Pk 17.8 -29.7 39.16 46.02 -6.86 0-360 102 H
1 30.2646 | 38.82 | Qp 25.8 -31.8 32.82 40 -7.18 234 104 \
2 52.44 49.49 Pk 12 -31.2 30.29 40 -9.71 0-360 102 \%
3 103.9925 | 47.51 Pk 15.6 -31 32.11 43.52 -11.41 0-360 299 H
4 205.2366 | 49.48 | Qp 15.8 -30.1 35.18 43.52 -8.34 152 131 H
6 544 40.58 Pk 22.8 -28.7 34.68 46.02 -11.34 | 0-360 199 H

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

Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: R11223360-E2 DATE: 2017-04-04
FCC ID: A94419357 IC: 3232A-419357

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Frequency of Emission (MHz) Conducted Limit (dBuV)
(Juasi-peak Average
0.15-0.5 66 to 56 56 to 46
0.5-5 56 46
5-30 () 50
" Decreases with the logarithm of the frequency.
TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.10.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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REPORT NO: R11223360-E2
FCC ID: A94419357

DATE: 2017-04-04
IC: 3232A-419357

LINE 1 RESULTS

(gl Merrisville - LC 13 Sep 2816 13:19:85
Conducted RFI Uoltoge
Project Number: 11223350
98 Cl \éntf Boze
Config: Charging
Mode: BLE lorst Case
8P Tested hy: John Monser
70
—|
5 G il
2 T
; 50 Avg
3
w
T 4p 3
1
3n e ﬂ B hw
4 ! W
D] a 3 ‘
: 2 e NR
1P b@\ ] PO S st
15 1 [Iz] 30
FFEQUEHCH (MHZ)
Range (MHz) RBU/UBI Ref/fttn  Det/fvg Mode Sweep Pts  #Swps/Mode  Label Range (MHz) REW/VBL Ref/fttn  Det/Avg Mode Sweep Pis  #Swps/Mode  Label
1:.15-38 Sr(6cB)/ - 82/18 Ph/Av 15/ 3Ktz 9531 I/URIT Line-Lt
BLE Worst Cose.DAT Rev 9.5 26 Aug 26815
Range 1: Line-L1 .15 - 30MHz
Marker | Frequency | Meter Det | LISN VCF (dB) | Cbl/Limiter | Corrected QP Limit Margin Avg Limit Margin
(MHz) Reading (dB) Reading (dB) (dB)
(dBuV) dBuv
1 .207 22.44 Pk 1 10 32.54 63.32 -30.78 - B
2 .207 6.09 Av 1 10 16.19 - B 53.32 -37.13
3 .672 27.44 Pk 0 10 37.44 56 -18.56 - -
4 .672 11.89 Av 0 10 21.89 - - 46 -24.11
5 4.056 26.71 Pk 0 10.1 36.81 56 -19.19 - -
6 4.056 8.53 Av 0 10.1 18.63 - - 46 -27.37
Pk - Peak detector
Av - Average detection
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REPORT NO: R11223360-E2 DATE: 2017-04-04
FCC ID: A94419357 IC: 3232A-419357

LINE 2 RESULTS

1QEULfMGPPisviHE7LC 13 Sep 2816 13:19:85
Conducted RFI Uoltoge
Project Number: 11223360
Bl Client: Bose
Comfig: Charging
Mode: BLE Worst Cose
8P Tested hy: John Monser
78
P
N [G14]
7 OF
g —
O 58
A
3 —
@ 9
o 4p 2 A 1
o)
30 ] kit LT
g\ /@\ 2
28 Wt’”"\\ b T d
2] ‘ | |H H\\“l LH
S L LT T T A
15 1 18 38
FFEqueﬂG\j (MHZ)
Range (MHz) RE/BW  Ref/Atkn Det/fvg Mode Suzep Pte #5wpe/fode  Label Rarge (HHz) REU/BH  Ref/Attn  Det/fvg Mode Sueep Pis  #5ups/fode  Label
BLE lorst Case.DAT 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 Avg Limit Margin
(MHz) Reading (dB) Reading (dB) (dB)
(dBuV) dBuv
21 30.55 Pk 1 10 40.65 63.21 -22.56 - B
.21 15.51 Av 1 10 25.61 - - 53.21 -27.6
9 .669 31.58 Pk 0 10 41.58 56 -14.42 - -
10 .669 17.29 Av 0 10 27.29 - - 46 -18.71
11 4.059 28.26 Pk 0 10.1 38.36 56 -17.64 - -
12 4.059 13.64 Av 0 10.1 23.74 - - 46 -22.26

Pk - Peak detector

Av - Average detection
BLE_Worst Case.DAT
Rev 9.5 20 Aug 2015

Page 47 of 56

UL LLC FORM NO: 03-EM-F00858
12 Laboratory Dr., RTP, NC 27709 TEL: (919) 549-1400

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




	1.  ATTESTATION OF TEST RESULTS
	2.  TEST METHODOLOGY
	3. FACILITIES AND ACCREDITATION
	4. CALIBRATION AND UNCERTAINTY
	4.1. MEASURING INSTRUMENT CALIBRATION
	4.2. SAMPLE CALCULATION
	4.3. MEASUREMENT UNCERTAINTY

	5.   EQUIPMENT UNDER TEST
	5.1. DESCRIPTION OF EUT
	5.2. MAXIMUM OUTPUT POWER
	5.3. DESCRIPTION OF AVAILABLE ANTENNAS
	5.4. SOFTWARE AND FIRMWARE
	5.5.  WORST-CASE CONFIGURATION AND MODE
	5.6. DESCRIPTION OF TEST SETUP
	SUPPORT EQUIPMENT
	I/O CABLES
	TEST SETUP
	SETUP DIAGRAM FOR TESTS


	6. TEST AND MEASUREMENT EQUIPMENT
	7. MEASUREMENT METHODS
	8. ANTENNA PORT TEST RESULTS
	8.1. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS
	LIMITS
	PROCEDURE

	8.2. ON TIME AND DUTY CYCLE RESULTS
	8.3. 6 dB BANDWIDTH
	LIMITS
	RESULTS
	6 dB BANDWIDTH

	8.4. 99% BANDWIDTH
	LIMITS
	TEST PROCEDURE
	RESULTS
	99% BANDWIDTH

	8.5. OUTPUT POWER
	LIMITS
	RESULTS

	8.6. AVERAGE POWER
	LIMITS
	RESULTS

	8.7. POWER SPECTRAL DENSITY
	LIMITS
	RESULTS
	POWER SPECTRAL DENSITY

	8.8. CONDUCTED SPURIOUS EMISSIONS
	LIMITS
	RESULTS
	RESULTS
	SPURIOUS EMISSIONS, LOW CHANNEL
	SPURIOUS EMISSIONS, MID CHANNEL
	SPURIOUS EMISSIONS, HIGH CHANNEL


	9. RADIATED TEST RESULTS
	9.1. LIMITS AND PROCEDURE
	LIMITS
	TEST PROCEDURE

	9.2. TX ABOVE 1 GHz
	9.2.1. BLE 1-18 GHz
	RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)
	RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)
	RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)
	RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)
	HARMONICS AND SPURIOUS EMISSIONS

	9.2.2.  WORST-CASE 18-26 GHz
	SPURIOUS EMISSIONS 18 TO 26 GHz (WORST-CASE CONFIGURATION)


	9.3. WORST-CASE BELOW 1 GHz
	SPURIOUS EMISSIONS9kHz to 30 MHz (WORST-CASE CONFIGURATION)
	SPURIOUS EMISSIONS 9 kHz TO 30 MHz (WORST-CASE CONFIGURATION)
	SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)


	10. AC POWER LINE CONDUCTED EMISSIONS
	LIMITS
	TEST PROCEDURE
	RESULTS
	LINE 1 RESULTS
	LINE 2 RESULTS




