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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: Wireless Speaker
MODEL: 419356
SERIAL NUMBER: Conducted: 00-0031
Radiated: 00-0023
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.
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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/.
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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

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

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)
(MHz)

2402 - 2480 BLE 5.11 3.24

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an inverted F 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
2.58.
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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. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop PC Lenovo 20BUS04K00 PCOA2UQS N/A
AC Adapter Lenovo ADLX65NLC2A 54DE1T N/A
AC Adapter Bose AFD5V-1C-1U-US 724081-0010 N/A
AC Adapter Bose S008AHU0500160 745559-0030 N/A
/0 CABLES
1 USB 1 Micro USB Unshielded <1m N/A
2 Antenna 1 RF RF <1m N/A
3 DC Mains 1 DC DC Mains >1m 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
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Radiated Setup

Spectrum Analyzer

—| AC Adaptor

AC Mains
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DATE: 2017-04-04

IC: 3232A-419356

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)
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
ATOoO76 | Hom Antenna, 18- ARA MWH-1826/B 2015-08-27 | 2016-08-31
26.5GHz
ATO0077 Horn Antenna, 26-40GHz ARA MWH-2640/B 2015-08-27 | 2016-08-31
Gain-Loss Chains
S-SACO1 ggmgss string: 0.009- | \/2rious Various 2015-10-07 | 2016-10-31
Gain-loss string: 30- . .
S-SACO02 1000MHz Various Various 2016-06-26 | 2017-06-30
S-SACO3 fg‘g‘ﬁ'gss string: 1- Various Various 2015-08-22 | 2016-08-31
S-SACo4 | Gain-lossstring: 18- |\, 0 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 N9O030A 2016-02-24 | 2017-02-28
SOFTEMI EMI Software UL Version 9.5 NA NA
Additional Equipment
used
HI0050 IAZT;/ Humid/Pressure | 1 parmer | 99760-00 2015-07-01 | 2016-08-31

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

Equipment

ID Description Manufacturer Model Number Last Cal. | Next Cal.
Conducted Room 1
(nggfg) Spectrum Analyzer To Q%i"jgéies E4446A 2015-09-0212016-09-30
PWMO04 RF Power Meter Te’éﬁﬂ%g}es N1911A 2016-06-22[2017-06-22
Pwsop4 | Feakand v Power Sensor, Te’éﬁﬂ?,BLS E9323A 2016-06-222017-06-22
HIO078 Temp/Humid/Pressure Meter | Springfield PreciseTemp 2016-06-13|2017-06-13
MMO0167 True RMS Multimeter Agilent U1232A 2015-08-17|2016-08-31
76022 | DC Regulated Power Supply C"C“;t_g‘(’)f]fia”“ CSI3005X5 N/A N/A
Conducted Room 2
SA0020 Spectrum Analyzer To Q%iﬁg;ies E4446A 2016-03-2212017-03-31
PWMO03 RF Power Meter Te’éﬁﬁiﬁ';?% N1911A 0016-06-21[2017-06-21
PWs003 | "eakanc i Power Sensor, Te}éﬁﬂggties E9323A 2016-06-21[2017-06-21
1100502 Temp/Humid Champer | “"1a% SUB - 7py.g.3 5.5CT/AC [2016-06-062017-06-06
HIO078 Temp/Humid/Pressure Meter | Springfield PreciseTemp 2016-06-13|2017-06-13
MMO168 True RMS Multimeter Agilent U1232A 2015-08-172016-08-31
76021 | DC Regulated Power Supply C"C“;t_g‘(’)f]fia”“ CSI3005X5 N/A N/A

Note — This test area was used prior to 2016-08-31.
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Test Equipment Used - Line-Conducted Emissions — Voltage (Morrisville — Conducted 1)

Equll;l))ment Description Manufacturer Model Number Last Cal. | Next Cal.
cBLo77  [coaxcable, RG223, N-male | b, ciomack PE3476-240 0016-06-15[2017-06-30
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-
LISNOO3 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.)
PREO0101521 | EMI Test Receiver 9kHz- Rohde &
(75141) 7GHz Schwarz ESCI7 2016-08-23[2017-08-23
TL0O1 ggijl‘ljfm Limiter, 0.009- Com-Power | LIT-930A b016-06-09/2017-06-30
CW2501M
PS214 AC Power Source Elgar (s/n 1523A02396) NA NA
SOFTEMI EMI Software UL Version 9.5 NA NA
Miscellaneous
ANSI C63.4 1m extension Per Annex B of
CDECABLEO001 cable. UL ANS| C63.4 2016-06-04{2017-06-30
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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

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 D01 v03r05 Section 6.0

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 0.413 0.649 0.637 63.69% 1.96 2.420
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DUTY CYCLE PLOTS

DUTY CYCLE BLE MODE

- Agilent 83:54:42 Aug 5, 2016 L | Measure
APY5.B(A62216),44383, Conducted 2 a Mkr3  B48.9 ps
Ref 18 dBm #Atten 20 dB -1.836 dB Meas Off
#Peak | |
Log I T
1o ; i Channel Power
dB/ 2
Offst
16.6
dB Occupied BH
ACP
#PAvg ‘
Center 2.440 B0A GHz Span @ Hz . .
Res B 8 MHz SUBH 50 MHz  Sweep 2.067 ms (1001 pts) || VI cg;ﬂ:?
Markear Trace Type H Axiz Amplituda
1R 1 Tine ZA2.5 ps -18.76 dBnm
1 &b Ti 413.3 6.12 dB ‘
3; 1 Tlﬂi 2A2.5 EE -18.76 dBEnm Powercilba}
3a (&) Time E48.9 p= -1.84 dB
More
1of2

Test Information

Tester: Niklas Haydon/Jeff Cabrera
Date: 2016-08-05
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8.2 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 0.6980 0.5
High 2480 0.6980 0.5

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH

# Agilent 08:45:18 Aug 5, 2016 L Measure
APL.BAG2216,44389, Conducted 2 a Mkrl 6948 kHz

Ref 16 dBm #Atten 20 dB A.663 dB Meas Off
#Peak

Log R
Lo e ] Channel P

Yy % : annel Power
0ffst

10.6

dB Occupied BW
Dl

-9.4

dBm

+Phv ‘ ACP
20

Wl sz Multi Carrier
53 FS Power

[alal

£ Power Stat
50k CCDF
Swp

Center 2,462 808 GHz Span 2 Mz 1”‘;{ S
#Res BH 106 kHz #YBH 300 kHz Sweep 1 ms (1001 pts)

I
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6 dB BANDWIDTH MID CH

- Agilent 65:56:25 Aug 5, 2016 L Measure
APw5.B(A62216),44389, Conducted 2 a Mkrl 698 kHz
Ref 18 dBm #Atten 20 dB -0.174 dB Meas Off
#Pegk
Log B S
(ljg/ vy o Channel Power
Offst
18.6
dB Occupied BW
ol
-6.6
dBm

ACP
#PAvg ‘
2@
Wl sz Multi Carrier
53 FS Power

AA
f;ggﬂk Power Stat
Sun CCDF
Center 2.440 800 GHz Span 2 Mz ‘ 1”‘0’{ S
#Res BH 108 kHz #UBH 380 kHz Sweep 1 ms (1001 pts)
I

6 dB BANDWIDTH HIGH CH

# Agilent 09:27:50 Aug 5, 2016 L Measure
APw5.B(A62216),44389, Conducted 2 a Mkrl 698 kHz
Ref 18 dBm #Atten 20 dB -0.046 dB Meas Off
#Peak
Log B S
1o o 13 Channel Power
dB/
Offst
18.6
dB ‘ Occupied BW
o}
n
m
+Phvg ‘ ACP
20
wlos2 Multi Carrier
53 FS Power
AA
f)%gﬂk ‘ Power Stat
CCDF
Swp
Center 2.480 800 GHz Span 2 Mz ‘ 1”‘0’{ S
#Res BH 100 kHz #UBH 388 kHz Sweep 1 ms (1001 pts)
I

Test Information

Tester: Niklas Haydon/Jeff Cabrera

Date: 2016-08-05
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8.3. 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 1.0332
Middle 2440 1.0333
High 2480 1.0302
99% BANDWIDTH LOW CH
5 Agilent 05:45:42 Aug 5, 2016 L | Measure
[
Ch Freq 2.482 GHz Trig Free Meas Off
Occupied Bandwidth [Averages: 20 | |
| Channel Power
AP5.B(A62216,44389, Conducted 2
Ref 18 dBm #Atten 20 dB
#5amp Occupied BW
Log
1@
dB/
Offst [l i ACP
10.6
dB . .
| L (LURBRAL, Multi Carrier
Center 2.002 @08 GHz Span 2 MHz Power
#Res BH 18 kHz #BH 51 kH=z #Sveep 100 ms (1001 pts)
Power Stat
Occupied Bandvidth Occ BW Z Pur  99.00 7 CCDF
1 @332 MHZ ® dB -26.00 JB
Transmit Freq Error  7.330 kHz 1H0Frez
% dB Bandwidth 1.212 MHz* .
I
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REPORT NO: R11223338-E2
FCC ID: A94419356

DATE: 2017-04-04
IC: 3232A-419356

99% BANDWIDTH MID CH

- Agilent 65:57:07 Aug 5, 2016 L | Measure
|
Ch Freq 2.44 GHz Trig Free Meas Off

Occupied Bandwicth

|Huerages: 20

APw5.8862216),44389, Conducted 2

Channel Power

Ref 18 dBm #Atten 20 4B
#5afp [ [ [ Occupied BH
Log [ ! |
dB/
Offst [l ACP
18,6
dB - -
e : i : i Multi Carrier
Center 2.440 000 GHz Span 2 MHz Power
#Res BH 18 kHz #BH 51 kHz #3yeep 100 ms (1001 pts) b s
: = = = ower Stat
Occupied Bandwidth Occ BW % PWr  99.80 % CCDF
1 @333 MHZ % dB -26.00 4B
Transmit Freq Error  2.123 kHz 1H0Frg
% dB Bandwidth 1.216 MHz* 0
I
99% BANDWIDTH HIGH CH
# Agilent 09:28:34 Aug 5, 2016 L | Measure
|
Ch Freq 2.458 GHz Trig Free Meas Off

Occupied Bandwidth

|Huerages: 20

APw5.8862216),44383, Conducted 2

Channel Power

Ref 18 dBm #Atten 20 dB
#3amp [ [ Occupied BH
Log [ |
1@ & WL TRFAFRIRITET DRI IL INTTREATL AL Pre £
B/
Offst [ ACP
10,6
dB il , .
! ! | Multi Carrier
Center 2.480 000 GHz Span 2 MHz Power
#Res BH 18 kHz #BH 51 kHz #3yeep 100 m3 (1001 pts) b s
ower Stat
Occupied Bandwidth Occ BH % Pur  99.00 7 CCDF
l @3@2 MHZ % dB -26.00 4B
Transmit Freq Error 1.189 kHz 1H0Frg
% dB Bandwidth 1.208 MHz* 0
I
Test Information
Tester: Niklas Haydon/Jeff Cabrera
Date: 2016-08-05
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REPORT NO: R11223338-E2 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

8.4. 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 1.290 30 -28.710
Middle 2440 3.730 30 -26.270
High 2480 5.110 30 -24.890

Test Information

Tester: Niklas Haydon/Jeff Cabrera.
Date: 2016-08-05
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REPORT NO: R11223338-E2
FCC ID: A94419356

DATE: 2017-04-04
IC: 3232A-419356

8.5. AVERAGE POWER

LIMITS

None; for reporting purposes only.

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 AV power
(MHz) (dBm)
Low 2402 0.93
Middle 2440 3.48
High 2480 4.89

Test Information

Tester: Niklas Haydon/Jeff Cabrera

Date: 2016-08-05
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REPORT NO: R11223338-E2
FCC ID: A94419356

DATE: 2017-04-04
IC: 3232A-419356

8.6.

LIMITS

POWER SPECTRAL DENSITY

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 -4.26 8 -12.26
Middle 2440 -1.32 8 -9.32
High 2480 -0.30 8 -8.30

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

POWER SPECTRAL DENSITY
PSD LOW CH
5 Agilent 05:52:458 Aug 5, 2016 L Measure
APY5.8(062216),44389, Canducted 2 Mkrl 2.462 86 GHz
Ref 308 dBm #Atten 40 dB -4.260 dBm Meas Off
#Peak
Log 1
10 Channel Power
dB/
0ffst
18.6
dB Occupied BW
Dl
i

m
+Phvg ACP
77
vl 52 Multi Carrier
33 FSL Power

AR
£ Power Stat
58k CCDF
Swp
Center 2.482 B0 GHz Span 2 Mhz 1”‘;{ S
#Res BW 30 kHz #VBW 91 kHz Sweep 2,127 ms (181 pts)

I
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FCC ID: A94419356

DATE: 2017-04-04
IC: 3232A-419356

PSD MID CH
- Agilent 69:03:06 Aug 5, 2016 L Measure
APY5.0(862216),44389, Canducted 2 Mkrl 2.440 06 GHz
Ref 38 dBm #Atten 40 dB -1.318 dBm Meas Off
#Pegk
Log B S
1o Channel Power
dB/
Offst
18.6
dB Occupied BW
ol
2.0
dBm

ACP
#PAvg ‘
9@
vz Multi Carrier
53 kS Power

AA
Ectx: Power Stat
f>5ak CCDF
Swp
Center 2.440 800 GHz Span 2 Mz ‘ 1”‘0’{ S
#Res BH 30 kHz #UBH 91 kHz Sweep 2.127 ms (181 pts)
I

PSD HIGH CH
- Agilent 09:29:52 Aug 5, 2016 L Measure
APw5.B(A62216),44389, Conducted 2 Mkrl 2.480 88 GHz
Ref 38 dBm #Atten 40 dB -0.295 dBm Meas Off
#Peak
Log N
1o Channel Power
dB/
Offst
18.6
dB Occupied BW
o}
2.0
dBm

ACP
#PAvg ‘
a7
vl sz Multi Carrier
53 kS Power

AA
£ Power Stat
f>5ak CCDF
Swp
Center 2.480 800 GHz Span 2 Mz 1”‘0’{ S
#Res BH 30 kHz #UBH 91 kH=z Sweep 2127 ms (101 pts)
I

Test Information

Tester: Niklas Haydon/Jeff Cabrera

Date: 2016-08-05
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REPORT NO: R11223338-E2 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

8.7. 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.
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FCC ID: A94419356

DATE: 2017-04-04
IC: 3232A-419356

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE

- Agilent 69:15:51 Aug 5, 2016 L Measure
APYS.B(AG22167,44389, Conducted 2 Mkr2 2.400 B8 GHz
Ref 38 dBm #Atten 40 dB -42.93 dBm Meas Off
Peak
Log
1@
Y Channel Power
Dffst
1686
dB Occupied BH
ol s
aElgg.Q
m
*PAvg ‘ RCP
Center 2.400 80 GHz Span 18 MHz . .
#Res BH 100 kHz #VBH 300 kHz Sweep 1 ms (1081 pts) ‘ Hulti c;g;}:?
Marker Trace Type * Axiz Amplituda
1 L) Freq 2,387 12 GHz -39.15 dEm
2 45 Freq 2,408 A8 GHz -42.93 dBn Power Stat

—

=X o
=] o
=S || o
- D i |

LOW CH SPURIOUS

25 Agilent 16:50:23 Aug 10, 2016 L Measure
APw5.1.1(8715163,49497, Conducted 1 Mkrd 24.614 GHz
Ref 20.6 dBm #Atten 20 dB -49.885 dBm Meas Off
#Pegk |
Log Py
1o Channel Power
dB/ )
Offst
18.6
dB Occupied BW
i . :
aElgSB z )
I _— LY, W il
#Pﬂugi i i | ACP
Center 13.015 GHz Span 25.97 GHz . .
#Res BH 100 kHz WUBH 300 kHz  Sweep 2.482 s (8192 pts) ‘ Multi cgg::g
Marker Trace Type * Axiz Amplituda

1 1y Freq 2,482 GHz -1.51 dBm

2 1 . -E8.

@D e 7508 b Teass doe Power Stat

4 1 Frag 24,614 GHz -49.88 dBm

—

=X ()
=] (=)
=8 || o
- D i |
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REPORT NO: R11223338-E2
FCC ID: A94419356

SPURIOUS EMISSIONS, MID CHANNEL

MID CH BANDEDGE

# Agilent 09:03:36 Aug 5, 2016 L Measure
APw5.B(A62216),44389, Conducted 2 Mkrl 2.448 88 GHz
Ref 38 dBm #Atten 40 dB .18 dBm Meas Off
Peak
Log B S
1o Channel Power
dB/
Offst
18.6
dB Occupied BW
o}
-19.9
dBm
ACP
#PAvg ‘
ML 32 Multi Carrier
53 FC Power
AA
£ Power Stat
f>50k CCDF
Swp
Center 2.440 80 GHz Span 10 MHz 1”‘0’{ S
#Res BH 100 kHz #UBH 388 kHz Sweep 1 ms (1001 pts)
I
MID CH SPURIOUS
w5 Agilent 16:53:37 Aug 18, 2016 L Measure
APw5.1.1(8715163,49437, Conducted 1 Mkrd 24.768 GHz
Ref 20.6 dBm #Atten 20 dB -49.632 dBm Meas Off
#Peak I
Log y;
Lo Channel Power
dB/
0ffst
10.6
dB Occupied BW
Dl é
-19.9 I
dEm e PN LR
ACP
#Pﬂugi i i |
Center 13.815 GHz Span 25.97 GHz . .
#Res BH 100 kiHz SUBH 300 kHz  Sweep 2.462 5 (6192 prsy || MU C,fg;,'g
Markar Trace Type * Axig Amplituda
1 1 Fraeq 2.448 GHz 3.49 dBEm
2 1 F 4,888 GH -58.87 dB
3 1 F:EE 7328 BH; -5E.92 dBE Powerc%t[?g
4 1 Frag 24,768 GHz -49.63 dBm
More
1of 2
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FCC ID: A94419356

DATE: 2017-04-04
IC: 3232A-419356

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE

% Agilent 09:30:22 Aug 5, 2016 L Measure
APYS.0(062216),44383, Conducted 2 Mkr2 2.484 31 GHz
Ref 38 dBm #ftten 40 dB -40.24 dBm Meas Off
Peak
Log
1o Channel P
dB/ annel Fower
Offst
10.6 |
dB Occupied BW
Dl 2
aég.g
m
Whvg ‘ ACP
Center 2.483 50 GHz Span 18 MHz . .
#Res BH 100 kHz #UBH 300 kHz Sweep 1 ms (1001 prey || Ul cgg:::?
Marker Trace Type  Axiz Amplituda
1 1y Freq 2.483 5@ GH=z -41.51 dBm
2 L Freq 2.484 31 GHz -48.24 dBn Power Stat

HIGH CH SPURIOUS

5 Agilent 16:55:09 Aug 10, 2016 L Measure
APWG.1.1(8715163,49497, Conducted 1 Mkrd 24.776 GHz
Ref 20.6 dBm #Atten 20 dB -48.802 dBm Meas Off
#Pegk I
Log ;
10 Channel Power
dB/
Offst
10,6
dB Occupied BH
i ) $
-199 3
dBm b o 2 Ace
i
Center 13.015 GHz Span 25.97 GHz . .
#Res BH 100 kHz WUBH 300 kHz  Sweep 2.482 s (8192 pts) ‘ Hulti c;g;}:?
Marker Trace Type * Axiz Amplituda
1 1) Freg 2,488 GHz 4,97 dBn
2 1) F 4,958 GH -57.98 4
3 1) FFEE 7.440 Bho “e5.31 don Power Stat
4 1) Freg 24,776 GHz -42.80 dBn

—

=X o
=] o
=S || o
- D i |

Test Information

Tester: Niklas Haydon/Jeff Cabrera and Mark Learner
Date: 2016-08-05, 2016-08-10
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REPORT NO: R11223338-E2

FCC ID: A94419356

DATE: 2017-04-04
IC: 3232A-419356

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/im)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: R11223338-E2 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

9.2. TRANSMITTER ABOVE 1 GHz

9.2.1. TX 1-18 GHz FOR BLE MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

:UL Morrisville - South Chamber 12 Aug 20816 a7v:.37:18
Restricted Bondedge
Project Number: 11223338

115 Client:Boss

Config:Mode! 418356

Mode :BLE 2402

185 Tested by:Brion Kiewra/ Jeffrey Cobrero

12

=

g5

—_— |

feis)

Peak Limit (dBulU/m2

75

CdBulU/m2

ol

Average Limit (dBulym)

55

gﬁm

A RN AP EN g RO P ToTIOR TR

. A .
2. 31 18 SMHz/ 2.415
FFSD‘UEHCH (GHZ)
Rarge (GHz) RELI/VBW Ref/Attn  Det/Avg Tups Swsep Ptz #wps/Modz  Lobal Rorge (GHz) REUAUBH Ref/Attn  Det/Avy Typs Susep Fis  Foups/Mode Lobe
1:2.31-2.415 IMO-6cE) /3 187/18 FEAK/Pur Avg(RM3)  ZBmsecCAuto) 8BB1  MAKH Horizontal 2:2.31-2.415 M(-fdE) /31 187/18 AVER/Pur Avg(RM3)  2Bmsec(Auto)  G6AI 1BATAVG Horizontal -

Low CH Bandedge — H.TST Rev 9.5 20 Aug 20815

Trace Markers

Frequency Metfer AF Amp/Cbl/ DC Corr Correc‘ted Av?ra'ge Margin | Peak Limit PK, Azimuth | Height .

Marker (GHz) Reading Det | AT0069 | Fltr/Pad (dB) Reading Limit (dB) (dBuV/m) Margin (Degs) (cm) Polarity
(dBuv) (dB/m) | (dB) (dBuv/m) | (dBuVv/m) (dB) &

1 *2.39 34.86 Pk 32.2 -24.2 0 42.86 - 74 -31.14 80 350 H
2 *2.35 40.58 Pk 31.8 -24 0 48.38 - - 74 -25.62 80 350 H
3 *2.39 25.35 RMS 32.2 -24.2 1.96 35.31 54 -18.69 - - 80 350 H
4 *2.35 30.94 RMS 31.8 -24 1.96 40.7 54 -13.3 - - 80 350 H

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

Pk - Peak detector

RMS - RMS detection

Low CH Bandedge - H.TST

Rev 9.5 20 Aug 2015
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REPORT NO: R11223338-E2 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

125 UL Morrisville — South Chomker 12 Aug ZB16 B7 153153
: : : : : Restr icted Bahdedge
H H H H : Project Mumker: 11223338
R I IRRERE SUEEEEEECEERES Rt SRR EEEEEEE booees Client:Bose
H H H H : Config:Madel 419356
: : : : : Mode:BLE 2482
185 ___._____._._.é____________._é ______________ i...._.._.......é .............. , ...... Tested ky:Brion Kiewras Jeffrey Cobrero
e e e e T R s
T e — e e
£ Peak Limit CdBLU/mI | : i i i i :
= =) SEPN e e, s e e e e ChnCEE TEE I EETECREREEE T
oo H H H H H H H H H
3 H H H H H H H H H
T e e e e L S
55 ,,9){%&99%,,5‘1@1,E,;'%,C!,BHH,/I@?,?,,,,,,,,,,,,,,Jf ,,,,,,,,,,,,,, S N ,,,,,,,,,,,,,
? i i 2 | i i i i ’
AT e e R pp— e o P LT bl T [ Lo
; ; ! j bR
E E E 2 E E E E 5
T e A R ST RSP B AR~ U0 e R e R e b - L = - CEEEREREEE PR
: : : : : : : o : :
231 I I I I 1E1.5IMHz/ I I I : 2,415
Fonge (B TEIEY FafMitn Dt/ Tope nep Ft=  ¥wpsfode  Lobal Foree (A FENSIEN FafWiltn  Datfivg Typs [ Pte ¥owpethds  Lobal
Meter AF DC | Corrected Average . . PK . .
Marker | F69YeNY | poading | Det | ATooss |“™P/BVFN cor | Reading Limit | Vargin | PeakLimit| ;| Azimuth | Height | o\ .\
(GHz) (dBuV) (dB/m) tr/Pad (dB) (dB) | (dBuV/m) | (dBuv/m) (dB) | (dBuV/m) (dB) (Degs) (cm)
1 *2.39 35.62 Pk 32.2 -24.2 0 43.62 - 74 -30.38 34 327 \'
2 *2.35 40.01 Pk 31.8 -24 0 47.81 - - 74 -26.19 34 327 \
3 *2.39 25.3 RMS 32.2 -24.2 1.96 35.26 54 -18.74 - - 34 327 \
4 *2.35 31.44 RMS 31.8 -24 1.96 41.2 54 -12.8 - - 34 327 \
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R11223338-E2
FCC ID: A94419356

DATE: 2017-04-04
IC: 3232A-419356

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

LdBul/m)

185

UL Merrisville — South Chamber

12 Aug =B1E

B2 1441

FRestricted Bondedge

Froject NMumber: 11223338
Client:Bose
Config:Made!l 419356
Mod=:ELE 2488

Tested by:Brion Kiswras Jeffrey Cokrero

T8 . 3MH=."

Z2.46 Z.563
Freqguerncy C(GH=2
Fangs (B FEAIEY Paf/Bitn  Datiwg Tups Gumsp Ptz  ¥apeitocs  Lobsl Fange O3 FEHSTEY Paffttn  latfvg Typs ==y Fte #wpetods  Lobal
1:2.46-2.563 Hi-6dE)IH G718 PEFKPa FvgHS Fulo Bl HH Horizordal 212, 46-2.563 HC-6E)AAN 147418 WERS P AvgRHS)  futa 08l 1BATAVG Horizoatal — v
Frequency | _Meter AF AT0069 | Amp/Chi/FI|DC Corr| €OTTeCted | Average |\ i | peak Limit | X | Azimuth | Height .
Marker Reading Det Reading Limit Margin Polarity
(GHz) (dBuV) (dB/m) |[tr/Pad (dB)| (dB) (dBuV/m) | (dBuV/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
1 *2.484 43.42 Pk 324 -24.7 0 51.12 - 74 -22.88 350 375 H
2 *2.484 43.07 Pk 32.4 -24.7 0 50.77 - - 74 -23.23 350 375 H
3 *2.484 31.89 RMS 324 -24.7 1.96 41.55 54 -12.45 - 350 375 H
4 2.532 33.24 RMS 324 -24.9 1.96 42.7 54 -11.3 350 375 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R11223338-E2
FCC ID: A94419356

DATE: 2017-04-04
IC: 3232A-419356

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

{55UL Morrisville - South Chamber 12 Aug 2016  ©8:53:50
Restricted Bondedge
1E Erouretanneer 112299
Config:Mode| 419356
Mode :BLE 2488
185 Tested by:Brion Kiewra/ Jeffrey Cabrera
gl:
8!:
‘e
< eak Limit (dBuU/im)
375
[as]
S
6!:
Average Limit CdBuU/m)
55
&
45 L
3 a
Q
3!:
2.46 18, 3MH=z/ 2.563
Frequency (GHz)
Range (GHz) RBW/UBW Ref/Attn  Det/Avg Typs Suasp Pts #9wps/Made  Label Range (GH2) REW/UBY Ref/Attn  Det/Avg Typs Sucep Fis ¥oups/Mode Label
High CH Bondedge - V.TST Rev 9.5 28 Aug 2815
Meter AF DC Corr | Corrected Average . . PK . .
Marker Fr?gt:-:ezr)\cy Reading Det | AT0069 l::ﬁ:;?y;; (dB) Reading Limit M(Z;g;n ‘(’:;t\l;llnr::)t Margin A(zs:mst)h H(ilil;t Polarity
(dBuv) (dB/m) (dBuV/m) | (dBuV/m) (dB) &
1 *2.484 45.21 Pk 324 -24.7 0 5291 - 74 -21.09 31 335 V
2 *2.484 44.54 Pk 324 -24.7 0 52.24 - - 74 -21.76 31 335 V
3 *2.484 32.3 RMS 32.4 -24.7 1.96 41.96 54 -12.04 - - 31 335 \%
4 2.532 34.61 RMS 32.4 -24.9 1.96 44.07 54 -9.93 31 335 \%

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

Pk - Peak detector

RMS - RMS detection
High CH Bandedge - V.TST
Rev 9.5 20 Aug 2015
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REPORT NO: R11223338-E2

FCC ID: A94419356

DATE: 2017-04-04
IC: 3232A-419356

HARMONICS AND SPURIOUS EMISSIONS

N

UL Morrisville — South Chamber

12 Aug 2816 t1:18:84

Rodiaoted Emissions 3-Meters
Project Number:! 1223338

185 Client:Bose
Config:Model 419356
Mode:BLE 2482
g5 Tested hy:Brion Kiewra/ Jeffrey Cobrera
85
FPeak Limit (dBulU/m2
75
z Avg Limit CdBUU/m)
51:
45 N ;
) u '
35 b Cﬁi" ';j““:',"“ . ot : i.h-\ PR
2!:
1 4 18
Frequency (GHz)
T . Sl . X T T
FCC Part15C 2 4GHz RSE.TST Rev 8.5 26 Aug 2@15
Meter AF  |Amp/Cbl/| DC | Corrected . . . PK . .
Marker Frequency Reading| Det | AT0069 F|t|l?//Pad/ Corr | Reading Avg Limit | Margin | Peak Limit Margin Azimuth| Height Polarity
(GHz) (dBuV) (dB/m) (dB) (d8) | (dBuV/m) (dBuvV/m) | (dB) | (dBuV/m) (dB) (Degs) | (cm)
1 *1.595 41.55 PK2 28.3 -22.5 0 47.35 - - 74 -26.65 175 198 H
*1.593 23.74 | MAvl 28.3 -22.5 1.96 31.5 54 -22.5 - - 175 198 H
2 *2.246 | 40.38 PK2 31.7 -23.6 0 48.48 - - 74 -25.52 78 198 H
*2.246 | 31.37 | MAvl | 31.7 -23.6 1.96 41.43 54 -12.57 - - 78 198 H
3 *2.272 39.5 PK2 31.7 -23.7 0 47.5 - - 74 -26.5 111 198 H
*2.272 29.98 | MAvl 31.7 -23.7 1.96 39.94 54 -14.06 - - 111 198 H
4 *2.298 | 41.08 PK2 31.7 -23.8 0 48.98 - - 74 -25.02 89 198 H
*2.298 | 33.11 | MAvl | 317 -23.8 1.96 42.97 54 -11.03 - - 89 198 H
5 *2.35 39.51 PK2 31.8 -24 0 47.31 - - 74 -26.69 84 198 H
*2.35 30.04 | MAvl 31.8 -24 1.96 39.8 54 -14.2 - - 84 198 H
8 *4.804 | 46.99 PK2 34 -31.7 0 49.29 - - 74 -24.71| 213 198 H
*4.804 | 39.33 | MAvl 34 -31.7 1.96 43.59 54 -10.41 - - 213 198 H
9 *4.999 | 39.88 PK2 34.1 -32 0 41.98 - - 74 -32.02 | 163 198 H
* 4,998 28.06 | MAvl 34.1 -32 1.96 32.12 54 -21.88 - - 163 198 H
11 *1.599 35.77 PK2 28.4 -22.5 0 41.67 - - 74 -32.33 61 198 Vv
*1.597 | 23.59 | MAvl| 283 -22.5 1.96 31.35 54 -22.65 - - 61 198 \Y
12 *2.246 | 40.27 PK2 31.7 -23.6 0 48.37 - - 74 -25.63 56 198 Vv
*2.246 31.15 | MAvl 31.7 -23.6 1.96 41.21 54 -12.79 - - 56 198 \Y
13 *2.272 39.21 PK2 31.7 -23.7 0 47.21 - - 74 -26.79 47 198 Vv
*2.272 29.56 | MAvl 31.7 -23.7 1.96 39.52 54 -14.48 - - 47 198 Vv
14 *2.298 | 41.09 PK2 31.7 -23.8 0 48.99 - - 74 -25.01 41 198 Vv
*2.298 33.24 | MAvl 31.7 -23.8 1.96 43.1 54 -10.9 - - 41 198 \Y
15 *2.35 39.53 PK2 31.8 -24 0 47.33 - - 74 -26.67 35 198 Vv
*2.35 29.82 | MAvl | 31.8 -24 1.96 39.58 54 -14.42 - - 35 198 \Y
18 *4.804 48.95 PK2 34 -31.7 0 51.25 - - 74 -22.75 154 198 Vv
*4.804 | 42.06 | MAvl 34 -31.7 1.96 46.32 54 -7.68 - - 154 198 Vv
19 * 4,986 39.25 PK2 34.1 -32 0 41.35 - - 74 -32.65 17 198 \Y
*4.986 27.95 | MAvl 34.1 -32 1.96 32.01 54 -21.99 - - 17 198 Vv
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REPORT NO: R11223338-E2

FCC ID: A94419356

DATE: 2017-04-04
IC: 3232A-419356

Meter

AF

Amp/Cbl/

Corrected

PK

Marker Frequency Reading| Det | AT0069 | Fltr/Pad | Corr | Reading Avg Limit | Margin | Peak Limit Margin Azimuth| Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dB) | (dBuV/m) (dBuv/m) | (dB) | (dBuV/m) (dB) (Degs) | (cm)
6 2.506 41.16 Pk 32.5 -24.8 0 48.86 - 0-360 199 H
7 2.558 39.69 Pk 32.4 -25.1 0 46.99 0-360 199 H
10 7.205 44.19 Pk 35.6 -28.7 0 51.09 0-360 199 H
16 2.506 41.69 Pk 32.5 -24.8 0 49.39 0-360 199 \Y
17 2.558 38.66 Pk 324 -25.1 0 45.96 0-360 199 v
20 7.206 42.67 Pk 35.6 -28.7 0 49.57 0-360 199 v

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

Pk - Peak detector
PK2 - Maximum Peak

MAv1 - Maximum RMS Average

Page 39 of 57

UL LLC
12 Laboratory Dr., RTP, NC 27709
This report shall not be reproduced except in full, without the written approval of UL LLC.

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




REPORT NO: R11223338-E2
FCC ID: A94419356

DATE: 2017-04-04
IC: 3232A-419356

|15l Morrisville - South Chamber 12 Aug 2816  13:35:21
Radicoted Emissions 3-Meters
185 intheatiniauliitas
ConfigiMods| 419356
Mode :BLE 244BMHz
95 Tested byiBrian Kiewra/ Jeffrey Cabrera
85
Peak Limit (dBul/m2
71:
‘e
[an]
g fvg Limit CdBuU/m)
5!:
45 e 4 Lih
A= sl
. ‘ st
ZK
1 [z 18
Fhequencg (GHz2
fores B B e P e ettt G R Parrntal | R MR B PERE R Limctetuts 1 G Horidmtol
Trace Markers
Meter AF Amp/Cbl/| DC |Corrected . . . PK . .
Marker Frequency Reading Det AT0069 | Fltr/Pad | Corr | Reading Avg Limit | Margin | Peak Limit Margin Azimuth | Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dB) | (dBuV/m) (dBuV/m) | (dB) | (dBuV/m) (dB) (Degs) (cm)
1 *2.284 41.65 PK2 31.7 -23.8 0 49.55 - - 74 -24.45 89 198 H
*2.284 33.72 MAv1 31.7 -23.8 1.96 43.58 54 -10.42 - - 89 198 H
3 *2.336 42.02 PK2 31.8 -24 0 49.82 - - 74 -24.18 340 198 H
*2.336 33.6 MAv1 31.8 -24 1.96 43.36 54 -10.64 - - 340 198 H
4 *2.362 38.19 PK2 31.9 -24.2 0 45.89 - - 74 -28.11 70 198 H
*2.362 28.58 MAv1 31.9 -24.2 1.96 38.24 54 -15.76 - - 70 198 H
5 *2.388 39.8 PK2 32.2 -24.1 0 47.9 - - 74 -26.1 73 198 H
*2.388 29.82 MAv1 32.2 -24.1 1.96 39.88 54 -14.12 - - 73 198 H
6 *2.68 40.06 PK2 32.4 -25.9 0 46.56 - - 74 -27.44 125 198 H
*2.68 30.38 MAv1 324 -25.9 1.96 38.84 54 -15.16 - - 125 198 H
7 *2.838 37.58 PK2 32.8 -26.2 0 44.18 - - 74 -29.82 306 104 H
*2.84 25.87 MAv1 32.8 -26.2 1.96 34.43 54 -19.57 - - 306 104 H
11 *2.284 41 PK2 31.7 -23.8 0 48.9 - - 74 -25.1 33 198 \Y
*2.284 32.6 MAv1 31.7 -23.8 1.96 42.46 54 -11.54 - - 33 198 \'
13 *2.336 41.46 PK2 31.8 -24 0 49.26 - - 74 -24.74 40 198 \
*2.336 33.5 MAv1 31.8 -24 1.96 43.26 54 -10.74 - - 40 198 \Y
14 *2.362 38.36 PK2 31.9 -24.2 0 46.06 - - 74 -27.94 27 103 \Y
*2.362 27.98 MAv1 31.9 -24.2 1.96 37.64 54 -16.36 - - 27 103 \'
15 *2.388 40.18 PK2 32.2 -24.1 0 48.28 - - 74 -25.72 43 198 \'
*2.388 31.06 MAv1 32.2 -24.1 1.96 41.12 54 -12.88 - - 43 198 \
16 *2.68 39.76 PK2 32.4 -25.9 0 46.26 - - 74 -27.74 34 104 \Y
*2.68 29.8 MAv1 32.4 -25.9 1.96 38.26 54 -15.74 - - 34 104 \Y
17 *2.836 37.52 PK2 32.7 -26.2 0 44.02 - - 74 -29.98 312 198 \'
*2.837 25.87 MAv1 32.7 -26.2 1.96 34.33 54 -19.67 - - 312 198 \
8 *4.88 48.99 PK2 34.1 -31.6 0 51.49 - - 74 -22.51 232 198 H
*4.88 42.31 MAv1 34.1 -31.6 1.96 46.77 54 -7.23 - - 232 198 H
9 *7.319 45.04 PK2 35.5 -28.4 0 52.14 - - 74 -21.86 283 198 H
*7.319 37 MAv1 35.5 -28.4 1.96 46.06 54 -7.94 - - 283 198 H
18 *4.88 50.14 PK2 34.1 -31.6 0 52.64 - - 74 -21.36 12 198 \
*4.88 43.39 MAv1 34.1 -31.6 1.96 47.85 54 -6.15 - - 12 198 Vv
19 *7.319 46.01 PK2 35.5 -28.4 0 53.11 - - 74 -20.89 269 198 \Y
Page 40 of 57
UL LLC FORM NO: 03-EM-F00858

12 Laboratory Dr., RTP, NC 27709
This report shall not be reproduced except in full, without the written approval of UL LLC.

TEL: (919) 549-1400




REPORT NO: R11223338-E2
FCC ID: A94419356

DATE: 2017-04-04
IC: 3232A-419356

Meter

AF

Amp/Cbl/

Corrected

PK

Marker Frequency Reading Det AT0069 | Fltr/Pad | Corr | Reading Avg Limit | Margin | Peak Limit Margin Azimuth | Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dB) |(dBuv/m) (dBuv/m) | (dB) | (dBuV/m) (dB) (Degs) (cm)
*7.319 38.37 MAv1 35.5 -28.4 1.96 47.43 54 -6.57 - 269 198 V
2 2.31 35.63 Pk 31.7 -23.8 0 43.53 - - 0-360 199 H
12 2.31 34.93 Pk 31.7 -23.8 0 42.83 0-360 199 \'
20 9.758 31.54 Pk 36.8 -26.5 0 41.84 0-360 102 V
10 9.759 32.98 Pk 36.8 -26.5 0 43.28 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: R11223338-E2 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

11I:UL Morrisville - South Chamber 12 Aug 2816 @9:83:85
Radiated Emissions 3-Meters
Project Number: 11223338
185 Client:Bose
| Config:Mode!l 419356
Mode :BLE 2488
95 Tested by:Brion Kiewra/ Jeffrey Cobrera
85
Peak Limit (dBulU/m2
75
‘e
3 5
5 6
©
3z ,
- Avg Limit C(dBul/m)
55
15
a5 €] —ye
BN
35
25
1 18 18
Frequency (GHz>
Rarge (GHD) RBWBU  Ref/Attn  Det/Avg Tope Sweep Pts  ¥owps/Made  Label Rarge (1) REU/UB  Ref/Attn  Det/Avg Tupe Swccp s Foups/Mode  Label
1:1-3 IMC-68)/3Bx  187/18  PEAK/Pur Avg(RMS)  77msacCAuto) 6831 HAXH Horizontal | 3:3-18 IN(-6B)/30k  B7/8  PEAK/Pur Avg(RMS)  S7dnsacChuto) 18k NAX Har izontal
FCC Part15C 2.4GHz RSE.TST Rev 9.5 28 Aug 2815
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REPORT NO: R11223338-E2

FCC ID: A94419356

DATE: 2017-04-04
IC: 3232A-419356

Frequency | Meter AF AT0069 [AMP/CBY/ |\ o] COTTECted | o imit | Margin|  Fe2K PK | Azimuth| Height )
Marker (GHz) Reading Det (dB/m) Fltr/Pad (dB) Reading (dBuv/m)| (dB) Limit | Margin (Degs) (cm) Polarity
(dBuv) (dB) (dBuV/m) (dBuVv/m)| (dB)

1 *2.324 40.98 PK2 31.7 -23.9 0 48.78 - - 74 -25.22 88 199 H
*2.324 33.17 MAv1 31.7 -23.9 1.96 42.93 54 -11.07 - - 88 199 H

2 *2.35 40.56 PK2 31.8 -24 0 48.36 - - 74 -25.64 86 199 H
*2.35 31.69 MAv1 31.8 -24 1.96 41.45 54 -12.55 - - 86 199 H

3 *2.376 41.89 PK2 32.1 -24.1 0 49.89 - - 74 -24.11 86 199 H
*2.376 33.98 MAv1 32.1 -24.1 1.96 43.94 54 -10.06 - - 86 199 H

10 *2.324 40.92 PK2 31.7 -23.9 0 48.72 - - 74 -25.28 39 199 \
*2.324 33.16 MAv1 31.7 -23.9 1.96 42.92 54 -11.08 - - 39 199 \

11 *2.35 40.44 PK2 31.8 -24 0 48.24 - - 74 -25.76 40 199 Vv
*2.35 31.66 MAv1 31.8 -24 1.96 41.42 54 -12.58 - - 40 199 \%

12 *2.376 42.03 PK2 32.1 -24.1 0 50.03 - - 74 -23.97 45 199 \%
*2.376 34.17 MAv1 32.1 -24.1 1.96 44.13 54 -9.87 - - 45 199 V

6 *4.96 49.2 PK2 34.1 -31.6 0 51.7 - - 74 -22.3 30 104 H
* 4.96 42.35 MAv1 34.1 -31.6 1.96 46.81 54 -7.19 - - 30 104 H

7 *7.439 44.95 PK2 35.5 -28.6 0 51.85 - - 74 -22.15 316 199 H
*7.439 37.1 MAv1 35.5 -28.6 1.96 45.96 54 -8.04 - - 316 199 H

9 *12.399 37.8 PK2 39 -25 0 51.8 - - 74 -22.2 47 104 H
*12.399 27.78 MAv1 39 -25 1.96 43.74 54 -10.26 - - 47 104 H

15 * 4,959 51.48 PK2 34.1 -31.6 0 53.98 - - 74 -20.02 23 214 \%
* 4,96 45 MAv1 34.1 -31.6 1.96 49.46 54 -4.54 - - 23 214 \%

16 *7.439 45.05 PK2 35.5 -28.6 0 51.95 - - 74 -22.05 22 201 \
*7.439 36.68 MAv1 35.5 -28.6 1.96 45.54 54 -8.46 - - 22 201 Vv

18 *12.4 38.41 PK2 39 -25 0 52.41 - - 74 -21.59 50 201 \%
*12.399 27.75 MAv1 39 -25 1.96 43.71 54 -10.29 - - 50 201 \%

4 2.584 42.78 Pk 324 -25.3 0 49.88 - - - - 0-360 200 H
13 2.584 41.78 Pk 324 -25.3 0 48.88 - - - - 0-360 102 Vv
5 2.636 40.55 Pk 32.5 -25.7 0 47.35 - - - - 0-360 200 H
14 2.636 38.71 Pk 32.5 -25.7 0 45.51 - - - - 0-360 200 \%
8 9.92 35.04 Pk 37.1 -26.5 0 45.64 - - - - 0-360 102 H
17 9.92 31.31 Pk 37.1 -26.5 0 41.91 - - - - 0-360 102 \

* - indicates frequency in CFR47

Pk - Peak detector
PK2 - Maximum Peak
MAv1 - Maximum RMS Average

Pt 15/ IC RSS-Restricted Band
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REPORT NO: R11223338-E2
FCC ID: A94419356

DATE: 2017-04-04
IC: 3232A-419356

9.2.2. WORST-CASE ABOVE 18GHz

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

115UL Marrisvil le — South Chamber 18 Aug =Z81E 158289
: Roadioted Emiz=sions 3-Meters
Froject Mumbker: 11223338
LR Client:Bose
Config:Mad=l 419356
Mode :BELE Worst Cose
[ T T Ce T T R PP PP Tested by:Brion Kiweras Jeffrey Cobrero
L e e
T Peak Limit Bl e oo ___|

(dBul/ml

18 5.5
Roge (B REMIEY Raf fitn  Dat/Pwg Tupe Swoep Pt= ¥apeiocs  Labal Roge 031 REA /B RafAiltn  Datefeg Typs Swaep Pte ¥wpetods  Lobal
1115265 HC-6dE )30 "z PEAKPur FvgFHS) Fulo 18 HEH Hari: al 2:18-2.5 1HL-BdE)/IH ne PERKSPar RvgRHS)  Ruka 18 HRIH Vertical
Meter AF Corrected | Average . Peak . . .
Marker Frig:i?cy Reading Det | AT0076 A"(':é;:bl D((: d(l.;z;rr Reading Limit M(Zng)m Limit IVI(z:;g)ln A:gzu:;\s H(ilrir;t Polarity
(dBuv) (dB/m) (dBuV/m) | (dBuV/m) (dBuV/m) &
1 *19.127 48.12 PK2 32.9 -40.8 0 40.22 54 -13.78 74 -33.78 313 149 H
2 *21.391 46.96 PK2 33.4 -40 0 40.36 54 -13.64 74 -33.64 268 248 H
4 *19.836 49.07 PK2 33 -40.4 0 41.67 54 -12.33 74 -32.33 246 203 \'
3 25.689 46.31 Pk 34.9 -37.9 0 43.31 54 -10.69 74 -30.69 0-360 199 H
5 21.909 47.94 Pk 33.6 -40.1 0 41.44 54 -12.56 74 -32.56 0-360 101 Vv
6 26.092 45.52 Pk 35 -37.6 0 42.92 54 -11.08 74 -31.08 0-360 151 V

* - 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: R11223338-E2
FCC ID: A94419356

DATE: 2017-04-04
IC: 3232A-419356

9.3.

WORST-CASE BELOW 1 GHz

SPURIOUS EMISSIONS 9kHz 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.

1BBUL Morrisville - South Chamber 12 Aug 2816 19:27:23
\\ RF Emissions
s Project Number: 11223338
— Config:Mode! 419356
] Mode :BLE Worst Case
186 Tested by:Mark Learner
~—_
94 T
E 82
B
S - —~ GC 15.289 i(priojectedito 3m)
+ —
s 5 ~—~
R M
% A Mk A
B i ST A W
© b iy
Mty
34 ""‘M‘pm L |
sy sy
Wl Wbt i
22 B b
ez 1 1
Frequency (MHz)
Range (HHz) RBd/ VBl Ref/Attn  Det/fvg Tupe Sueep Pts  #owps/Mode Lobel Ronge (Hz) RB/UBH Ref/Attn Det/fvg Typs Sweep Pts ¥Sups/Mode Label ]
1:.889- .15 208(-6dB)/ 3k 87/18 PERK/Vo It Avg TBnsec(Auto) 5085  MAXH Bdeg 9-15! {
2:.15-38 9k (-6dB)/ 108k 87/18 PEAK/Volt Avg 15meec(Auto) 5885  MAXH Bdeg .15~ ‘
FCC 15,209 Below 38MHz.TST Rev 9.5 28 Aug 2015
Meter Corrected . .
Marker Frt(e:nu:zr;cy Reading | Det AISS;:‘;\F Cbl (dB) Reading ( r:'((:e (t::t]:d.iggs‘m) M(Zf;n A(zl;r:ust)h Polarity
(dBuv) dB(uv/m) | ‘P &
1 5.20832 20.05 Pk 11.3 4 31.75 69.54 -37.79 0-360 On
2 12.43194 22.21 Pk 10.9 .6 33.71 69.54 -35.83 0-360 On
3 24.25457 24.15 Pk 9.3 .8 34.25 69.54 -35.29 0-360 On
4 29.11604 17.57 Pk 8.5 9 26.97 69.54 -42.57 0-360 On
5 .01326 45.34 Pk 17.7 .1 63.14 125.16 -62.02 0-360 Off
6 12.53334 21 Pk 10.8 .6 32.4 69.54 -37.14 0-360 Off
7 24.25457 22.63 Pk 9.3 .8 32.73 69.54 -36.81 0-360 Off
8 29.23534 16.81 Pk 8.5 9 26.21 69.54 -43.33 0-360 Off
Pk - Peak detector
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REPORT NO: R11223338-E2
FCC ID: A94419356

DATE: 2017-04-04
IC: 3232A-419356

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

QKUL Morrisville - South Chamber 12 Aug 2816 19:45:59
Radioted Emissions - 3 Meters
85 Ellht‘u:iitggzzber‘ 11223338
Config:Mode! 419356
Mode :BLE Worst Cose
75 Tested by:Mark Learner
6:
5’:
: ]
~
3 45 QPR Tt B Ul 7/ m)
[a5)
S
35 &
- /' l i
sl e v M&w ,‘
15 M\-«M. H‘\J oo, T
{ ¥
LT iaby, WL
3@ 180 1808
Frequency (MHz)
Range (HHz) U Ref/Attn  Det/fvg Tupe Sueep Pts  ¥5ups/Mode  Lobel Ronge (MHz) Ref/ftin Det/vg Typs Susep Pts #Gups/fode Label
1:38-200 12Bk(-68) /1N 97/18 PERK/LogPur-Vidso fnsec(huto) 4881 HAKH Horizonta| 3:268-1080 128k(-6B)/ 1M 91/18  PERK/LogPur-Video Jmsec(huto)  BEBT  MAKH Hor izontal
FCC Part 15C 38-18B@MHz . TST Rev 9.5 20 Aug 2015
Meter Corrected
F AT0074 AF | A Cbl Pk Limit | Margi Azimuth Height
Marker requency Reading | Det mp/ Reading QPk Limi argin zimu eI Polarity
(MHz) (dBuV) (dB/m) (dB) (dBuV/m) (dBuVv/m) (dB) (Degs) (cm)
3 206.5 49.01 Pk 15.6 -30.1 34.51 43,52 -9.01 0-360 102 H
4 320 47.98 Pk 18.5 -29.5 36.98 46.02 -9.04 0-360 102 H
5 746.1 39.46 Pk 25.2 -28.2 36.46 46.02 -9.56 0-360 102 H
1 30.0329 35.73 Qp 26 -31.8 29.93 40 -10.07 261 105 \'
2 38.9024 43.05 Qp 19.2 -31.7 30.55 40 -9.45 123 105 \'
6 785.6 37.07 Pk 25.9 -28 34.97 46.02 -11.05 0-360 299 \

Pk - Peak detector

Qp - Quasi-Peak detector

Page 46 of 57

UL LLC

12 Laboratory Dr., RTP, NC 27709
This report shall not be reproduced except in full, without the written approval of UL LLC.

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




REPORT NO: R11223338-E2 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Frequency of Emission (MHz) Conducted Limit (dBuV)
uasi-peak Average
0.15-0.5 GO to 56 56 to 46
0.5-5 S 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: R11223338-E2 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

LINE 1 RESULTS

UL-Morrisville - LC 13 Sep 2816 f1:84:23
; Conducted RFI Uoltage

; Project Number: 11223338
Eld Client: Bose

Config: Charging

Mode: BLE Worst Case

88 Tested by: John Manser
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R LA T R T B T e | e e eAe e we R e @
BLE Worst Case.DAT Rev 9.5 28 Aug 2615
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
1 213 29.59 Pk A 10 39.69 63.09 -23.4 - -
2 .213 15.05 Av 1 10 25.15 - B 53.09 -27.94
3 .651 27.4 Pk 0 10 37.4 56 -18.6 - -
4 .651 13.78 Av 0 10 23.78 - - 46 -22.22
5 3.804 32.45 Pk 0 10.1 42.55 56 -13.45 - -
6 3.804 15.22 Av 0 10.1 25.32 - - 46 -20.68
7 4.827 31.74 Pk 0 10.2 41.94 56 -14.06 - -
8 4.827 17.04 Av 0 10.2 27.24 - - 46 -18.76

Pk - Peak detector
Av - Average detection
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LINE 2 RESULTS

(ggUlterrisville - LC 13 Sep 2816 11:04:23
Conducted RFI Uoltage
e Erouees omeer: 120950
Hode: %5LE opas Cose
a0 Tested by: John Manser
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Frequency (MHz)
Range (MHz) RBU/UBW Ref/Attn  Det/Avg Mode Sweep Pts  #Swps/Mode  Label ?unge (M) RBUH/UBH Ref/?‘ttn D‘et/mg Mode ‘5weep Pt‘a lSwﬁ}s/Mnde Lnbe\‘
BLE Worst Case.DAT Rev 9.5 28 Aug 2615
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)
(dBuVv) dBuVv
9 .213 37.32 Pk 1 10 47.42 63.09 -15.67 - -
10 .213 25.42 Av 1 10 35.52 - - 53.09 -17.57
11 .636 31.38 Pk 0 10 41.38 56 -14.62 - -
12 .636 18.29 Av 0 10 28.29 - - 46 -17.71
13 3.798 35.22 Pk 0 10.1 45.32 56 -10.68 - -
14 3.798 17.19 Av 0 10.1 27.29 - - 46 -18.71
15 4.809 32.86 Pk 0 10.2 43.06 56 -12.94 - -
16 4.809 16.22 Av 0 10.2 26.42 - B 46 -19.58

Pk - Peak detector

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