FCC 47 CFR PART 15 SUBPART C
INDUSTRY CANADA RSS-247 ISSUE 1

BLUETOOTH LOW ENERGY
CERTIFICATION TEST REPORT

FOR
WIRELESS HEADSET
MODEL NUMBER: AFlI

FCC ID: A94AF1
IC: 3232A-AF1

REPORT NUMBER: R11201672-E2
ISSUE DATE: 2016-06-15

Prepared for
BOSE CORP.
100 THE MOUNTAIN RD,
FRAMINGHAM, MASSACHUSETTS, 01701, USA

Prepared by
UL LLC
12 LABORATORY DR.
RESEARCH TRIANGLE PARK, NC 27709 USA
TEL: (919) 549-1400

NVIAD

NVLAP Lab code: 200246-0



REPORT NO: R11201672-E2

DATE: 2016-06-15

FCC ID: A94AF1 IC: 3232A-AF1
Revision History
Issue
Ver. Date Revisions Revised By

1 2016-04-20 Initial Issue Ron Reichard
Added Data Reuse section, added below 30
MHz data, added statement regarding

2 2016-05-23 chamber characterization for below 30 MHz on Jeff Moser
page 28 and included below 30 MHz limits on
page 20.

3 2016-06-15 Revised to include non radio differences of Jeff Moser

AF1 vs. All on page 4.

Page 2 of 39

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: R11201672-E2 DATE: 2016-06-15
FCC ID: A94AF1 IC: 3232A-AF1

TABLE OF CONTENTS

1. DATA REUSE ..ottt e bbb bbbt e b e bbb bbb e b bnbennes 4
1.1, INTRODUCTION ...ooiiiiiiiiiiiieiiiinieri s 4
1.2, DIFFERENGCES ..o 4
1.3. TESTING PERFORMED .......outiiiiiiiiiiiiiiiiiiiiiiiiiiiii s 4
1.4, REFERENCE DETAIL SECTION ....coutttiiiiiiiiiieerieerieerniennnennernnsrnnnnsnnssnnnsnssnnns e 4

2. ATTESTATION OF TEST RESULTS.....coitiiiiiiiiiiiiiniiirrin e 5

3. TEST METHODOLOGY ...ootiiiiiiiiiiiiiiiiiiiiiie ettt s s 6

4. FACILITIES AND ACCREDITATION.. ... a e e e 6

5. CALIBRATION AND UNCERTAINTY ..ooiiiiiiiiiiieiiiieiieirierireenrerressnnnerrennnnenneensenneenes 6
5.1. MEASURING INSTRUMENT CALIBRATION .....uuuiiiaieae e 6
5.2, SAMPLE CALCULATION ... 6
5.3,  MEASUREMENT UNCERTAINTY oo 7

6. EQUIPMENT UNDER TEST ...ooiiiiiiiiiiiiiiiiiiiieeiiei e 8
6.1. DESCRIPTION OF EUT ...oiiiiiiiiiiiiii s aa e a e e e e e e aeaaeaaeens 8
6.2. MAXIMUM OQUTPUT POWER ......oiiiir e 8
6.3. DESCRIPTION OF AVAILABLE ANTENNAS .....oo 8
6.4. SOFTWARE AND FIRMWARE ......ottitii e 8
6.5. WORST-CASE CONFIGURATION AND MODE........i s 8
6.6. DESCRIPTION OF TEST SETUP ... 9

7. TEST AND MEASUREMENT EQUIPMENT ....ooitiiiiiiiiiiiiiriiiiiiiiiiieiiiieeniineeeeeeeeieeees 12

8. ANTENNA PORT TEST RESULTS ....oiiiiiiiiiiiiiiiiiiiriiniie s 15
8.1. ONTIME AND DUTY CYCLE ..o 16
8.2, OUTPUT POWER ...ttt e e 18
8.3, AVERAGE POWER. ... 19

9. RADIATED TEST RESULTS ....oiiiiiiiiiiiiiiieieeeee ettt eeennensneesnnnnnnennnnnnnnnnnnes 20
9.1. LIMITS AND PROCEDURE ......ccoiiiiitiiiiiic e 20
9.2. TRANSMITTER ABOVE 1 GHZ ... 21

9.21. TXABOVE 1 GHz FOR BLUETOOTH LOW ENERGY MODE IN THE 2.4 GHz
BAND 21

9.3, WORST-CASE BELOW 1 GHZ .....eiiiiieiiiee ettt e e 28

9.4, WORST-CASE 18-26GHZ ......cceitiiiiiiii ittt e e e et eeaaeeeeees 30

10. SETUP PHOTOS ...ttt e e e e et et bbb e e e e e e e e aabb e e e e e e 31
Page 3 of 39

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: R11201672-E2 DATE: 2016-06-15
FCC ID: A94AF1 IC: 3232A-AF1

1. DATA REUSE

1.1. INTRODUCTION

The 15.247 DTS antenna port test results for AF1 are represented by Bose device All test
report R11043795-E2 (FCC ID: A94Al1, IC: 3232A-Al1). This report for FCC ID: A94AF1, IC:
3232A-AF1 contains conducted power measurements and full Radiated Emissions
measurements.

Bose takes full responsibility that the data as referenced in report R11043795-E2 (FCC ID:
A94Al1, IC: 3232A-Al1) represent compliance for this FCC ID.

1.2. DIFFERENCES

Bose devices All and AF1 have identical RF circuit boards, BOM’s and antennas (right ear
bud); just the enclosures are different and AF1 contains a heart rate sensor that the All does
not include (left ear bud). Therefore, All antenna port test results are used in this report to
represent how AF1 operates from a conducted perspective. The exception to this is the
conducted power measurements made on AF1. Conducted power measurements were made
on AF1 to ensure that the output power is aligned between the AF1 and All EUT's.

1.3. TESTING PERFORMED

Testing performed under this Report (R11201672-E2) are Conducted Output power and
Radiated Emissions. All other data is referenced to R11043795-E2 (FCC ID: A94Al1, IC:
3232A-Al1).

14. REFERENCE DETAIL SECTION
Equipment | Reference FCC Type Grant Date Reference Report Title
Class ID Grant Application
DTS FCC ID: A94AI1, | New | 2016-06-03 | AN16T0287/ | R11043795-E2
IC: 3232A-All AN1616740 Section 8
(Antenna Port
Results)
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REPORT NO: R11201672-E2 DATE: 2016-06-15
FCC ID: A94AF1 IC: 3232A-AF1

2. ATTESTATION OF TEST RESULTS

COMPANY NAME: BOSE CORP.
100 THE MOUNTAIN RD,
FRAMINGHAM, MASSACHUSETTS, 01701, USA

EUT DESCRIPTION: Wireless Headset
MODEL: AF1
SERIAL NUMBER: Radiated: AF1_EB78BB, AF1 _EB790D
Conducted Power: EB77A3
DATE TESTED: 2016-03-16 to 2016-03-24, 2016-05-05
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C PASS
INDUSTRY CANADA RSS-247 Issue 1 PASS
INDUSTRY 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/Falil 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, any agency of the Federal Government, or any
agency of any government.

Approved & Released Prepared By:
For UL LLC By:

Jeff Moser Ron Reichard
EMC Program Manager EMC Project Lead
UL — Consumer Technology Division UL — Consumer Technology Division
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REPORT NO: R11201672-E2 DATE: 2016-06-15
FCC ID: A94AF1 IC: 3232A-AF1

3. TEST METHODOLOGY

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

4. 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

XI Chamber SOUTH

The onsite chambers are covered under Industry 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/

5. CALIBRATION AND UNCERTAINTY
5.1. 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.

5.2. 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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IC: 3232A-AF1

5.3. 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 dB
RF Power Density, Conducted +/- 1.50 dB
Spurious Emissions, Conducted +/- 2.94 dB
All Emissions, Radiated up to 40 GHz +/- 5.36 dB
Temperature +/- 0.07°C
Humidity +/- 2.26% RH
DC and Low Frequency Voltages +/- 1.27%
Conducted Emissions (0.150-30MHZz) +/- 2.37 dB

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: R11201672-E2 DATE: 2016-06-15
FCC ID: A94AF1 IC: 3232A-AF1

6. EQUIPMENT UNDER TEST

6.1. DESCRIPTION OF EUT

The EUT is a Wireless Headset that contains a Bluetooth transceiver.

The radio module is manufactured by Cambridge Silicon Radio, CSR8670.

6.2. MAXIMUM OUTPUT POWER

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

Frequency Mode Output Power | Output Power
Range (dBm) (mWw)
(MH2)

2402 - 2480 BLE 9.13 8.18

6.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a meander printed etch antenna, with a maximum gain of +0.6 dBi.

6.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was version 0.4.7.158.

The test utility and driver software used during testing was Polycomm, ver. 0.1.5.0 and CSR
BlueSuite ver 2.5.8.

6.5. WORST-CASE CONFIGURATION AND MODE

Radiated emissions were performed with the EUT set to transmit at the channel with the highest
output power as the worst-case scenario.

The fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z, it was

determined that the X orientation was the worst-case orientation. Therefore, all final radiated
testing was performed with the EUT in X orientation.
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REPORT NO: R11201672-E2 DATE: 2016-06-15
FCC ID: A94AF1 IC: 3232A-AF1

6.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List

Description Manufacturer Model Serial Number |FCCID
Laptop PC (for Lenovo 20BU-S04K00 PC-0A2UQS N/A
commissioning the EUT)

AC Adapter (for laptop PC) |Lenovo ADLX65NLC2A 54DE1T N/A
I/O CABLES

1/0O Cable List

Cable [Port # of identical [Connector [Cable Type |Cable Remarks

No ports Type Length (m)

1 uUsB 1 Micro USB |Unshielded [0.33 For USB charging cable.
TEST SETUP

The EUT is set up as a stand-alone device 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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REPORT NO: R11201672-E2 DATE: 2016-06-15
FCC ID: A94AF1 IC: 3232A-AF1

SETUP DIAGRAM FOR CONDUCTED TESTS

Spectrum Anahlyzer
or

Power Meter
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REPORT NO: R11201672-E2 DATE: 2016-06-15
FCC ID: A94AF1 IC: 3232A-AF1

SETUP DIAGRAM FOR RADIATED TESTS

Antenna/Amp

Spectrum Analyzer

AC source
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REPORT NO: R11201672-E2

FCC ID: A94AF1

DATE: 2016-06-15
IC: 3232A-AF1

7. 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 - North Chamber)

Equip.
ID Description Manufacturer Model Number Last Cal. Next Cal.
30-1000 MHz
AT0073 Hybrid Broadband Sunol Sciences IB3 2015-06-10 | 2016-06-30
Antenna Corp.
1-18 GHz
Double-Ridged
AT0078 Waveguide Horn ETS Lindgren 3117 2015-10-15 | 2016-10-31
Antenna, 1 to 18 GHz
Gain-Loss Chains
Gain-loss string: 30- . .
N-SACO02 1000MHz Various Various 2015-06-04 | 2016-06-30
N-SAC03 | Gain-loss string: 1- Various Various 2015-09-29 | 2016-09-30
18GHz
Receiver & Software
SA0027 Spectrum Analyzer Agilent N9030A 2016-02-08 | 2017-02-08
SOFTEMI EMI Software UL Version 9.5 NA NA
Additional Equipment
used
HI0079 Temp/Humid/Pressure | Springfield PreciseTemp 2015-07-01 | 2016-07-31
Meter Precision
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REPORT NO: R11201672-E2

FCC ID: A94AF1

DATE: 2016-06-15
IC: 3232A-AF1

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

Meter

EqILIJDIp. Description Manufacturer Model Number Last Cal. Next Cal.
0.009-30 MHz
AT0079 Active Loop Antenna ETS-Lindgren 6502 2015-12-08 | 2016-12-31
30-1000 MHz
aToo74 | fyorid Broadband g‘g%" Sciences | ;g3 2015-06-10 | 2016-06-30
1-18 GHz
Double-Ridged
ATO0067 Waveguide Horn ETS Lindgren 3117 2015-03-12 | 2016-03-31
Antenna, 1 to 18 GHz
18-40 GHz
AT0076 ggg‘eﬁ”zte””a’ 18- ARA MWH-1826/B 2015-08-27 | 2016-08-31
AT0077 Horn Antenna, 26-40GHz| ARA MWH-2640/B 2015-08-27 | 2016-08-31
Gain-Loss Chains
SSACOL | G098 Sting: 0.009- | varigus Various 2015-10-07 | 2016-10-31
Ssac0z | JAIMI0SS SING: 30~ various Various 2015-06-09 | 2016-06-30
Ssaco3 | SaIloss sting: 1- Various Various 2015-08-22 | 2016-08-31
SSACO4 | SAM0SSSIING 18- various Various 2016-02-29 | 2017-02-28
Receiver & Software
SA0018 Spectrum Analyzer Agilent N9030A 2015-11-07 | 2016-11-30
SA0025 Spectrum Analyzer Agilent N9030A 2016-03-17 | 2017-03-31
SOFTEMI EMI Software UL Version 9.5 NA NA
Additional Equipment
used
HI0050 Temp/Humid/Pressure | o0 parmer | 99760-00 2015-07-01 | 2016-07-31

Note — All testing in this chamber was performed before 2016-03-31, except below 30 MHz testing which
was performed on 2016-05-05.
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REPORT NO: R11201672-E2

DATE: 2016-06-15

FCC ID: A94AF1 IC: 3232A-AF1
Test Equipment Used - Wireless Conducted Measurement Equipment
EqwlpI)Dment Description Manufacturer Model Number Last Cal. | Next Cal.
Conducted Room 2
Keysight
PWMO003 RF Power Meter . N1911A 2015-06-08|2017-06-08
Technologies
Peak and Avg Power Sensor, Keysight A A
PWS003 50MHz to 6GHz Technologies E9323A 2015-06-05[2016-06-05
1100502 Temp/Humid Chamber C'”C';Z?g Sub-l - 7p1.8.3.5-SCTIAC [2015-05-13[2016-05-31
HI0079 Temp/Humid/Pressure Meter Springfield PreciseTemp 2015-07-1 |2016-07-31
MMO0168 True RMS Multimeter Agilent U1232A 2015-08-17(2016-08-31
EMPower USB RF Power .
T1024 Sensor, 10MHz to 6GHz ETS Lindgren 7002-006 2015-10-01{2016-10-01
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REPORT NO: R11201672-E2 DATE: 2016-06-15
FCC ID: A94AF1 IC: 3232A-AF1

8. ANTENNA PORT TEST RESULTS

Note - The antenna port test results for AF1 are represented by Bose device All test report
R11043795-E2 (FCC ID: A94Al1 and IC: 3232A-Al1). Bose devices All and AF1 have identical
circuit boards, BOM’s and antennas; just the enclosures are different. Therefore, All antenna
port test results are used in this report to represent how AF1 operates from a conducted
perspective. The exception to this is the conducted power measurements made on AF1.
Conducted power measurements were made on AF1 to ensure that the output power is aligned
between the AF1 and All EUT’s.
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REPORT NO: R11201672-E2

DATE: 2016-06-15

FCC ID: A94AF1 IC: 3232A-AF1
8.1 ON TIME AND DUTY CYCLE

LIMITS
None; for reporting purposes only.
PROCEDURE
KDB 558074 Zero-Span Spectrum Analyzer Method.
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 | 0.650 0.608 60.77% 2.16 2.532
Page 16 of 39

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: R11201672-E2 DATE: 2016-06-15
FCC ID: A94AF1 IC: 3232A-AF1

DUTY CYCLE PLOT

DUTY CYCLE BLE MODE

PR Keysight Spectium Analyzer - Swept 4
WL - - o

Marker 3 A 649.992 ps [
IFGaln:Low #Aren: 10 dB

AMkr3 650.0 ys
Ref 106.99 dEpV 0.15dB

Center 2.440000000 GHz

#VBW 50 MHz
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REPORT NO: R11201672-E2 DATE: 2016-06-15
FCC ID: A94AF1 IC: 3232A-AF1

8.2. OUTPUT POWER

LIMITS

FCC §15.247 (b)
IC RSS-247 5.4

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

TEST PROCEDURE

The transmitter output was connected to a power meter equipped with a power sensor capable
of measuring peak power. The cable assembly insertion loss of 11.036 dB (including 10 dB pad
and 1.036 dB cable) was entered as an offset in the power meter to allow for direct reading of
power.

RESULTS
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 6.390 30 -23.610
Middle 2440 9.130 30 -20.870
High 2480 7.800 30 -22.200
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REPORT NO: R11201672-E2
FCC ID: A94AF1

DATE: 2016-06-15
IC: 3232A-AF1

8.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

RESULTS

The cable assembly insertion loss of 11.036 dB (including 10 dB pad and 1.036 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 6.05
Middle 2440 8.92
High 2480 7.55
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REPORT NO: R11201672-E2
FCC ID: A94AF1

DATE: 2016-06-15
IC: 3232A-AF1

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209
IC RSS-GEN Clause 8.9 (Transmitter)

IC RSS-GEN Clause 7.1.2 (Receiver)

Frequency Range Field Strength Limit Field Strength Limit
(MH2z) (uV/m) at 3m (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 is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band.

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: R11201672-E2 DATE: 2016-06-15
FCC ID: A94AF1 IC: 3232A-AF1

9.2. TRANSMITTER ABOVE 1 GHz

9.2.1. TXABOVE 1 GHz FOR BLUETOOTH LOW ENERGY MODE IN THE 2.4
GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

16 Mor 2E16 12:37:13

CdBul)/m)

Lew CH Bemdedse — H.TST

Marker | Frequency | Meter | Det | ATO078 |Amp/Cbl/| DC Corr | Corrected | Average | Margin |Peak Limit| PK |Azimuth |Height| Polarity
(GHz2) Reading AF Fltr/Pad | (dB) Reading Limit (dB) | (dBuV/m) [Margin| (Degs) | (cm)
(dBuv) (dB/m) | (dB) (dBuV/m) |(dBuv/m) (dB)

1 *2.39 34.61 Pk 31.9 -24.8 0 41.71 - - 74 -32.29 340 256 H
2 *2.388 37.58 Pk 31.9 -24.8 0 44.68 - - 74 -29.32 340 256 H
3 *2.39 24.86 | RMS | 319 -24.8 2.16 34.12 54 -19.88 - - 340 256 H
4 *2.385 255 RMS | 319 -24.8 2.16 34.76 54 -19.24 - - 340 256 H

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

Pk - Peak detector

RMS - RMS detection
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REPORT NO: R11201672-E2 DATE: 2016-06-15
FCC ID: A94AF1 IC: 3232A-AF1

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

T UL Marri=sville - Morth Chomber 16 Mor 2E16 12:46: 49
Restricted Bondedge
5 Prao ject Number: 11281672
115} Client:Bose
Config:AFI
Mode :BLE 24B2MHz
1 85} : : Tested by:Brion Kiewra / John Honser

CdBul)/m)

65|
s =
55 = i
]IJ' i ¢ L
e o et e ey e A PR S R Py epdeie el g syl 0 ! i YT PR
i 3
[ =
2.31 18 . SMHz / 2.415
Frequency (GHz)
Farge Gahz) [T Rofsattn  Detideg upe Saep Fis  Wapuom  Lobel T Rmnge (&Hz) REUAEU RufsAitn  Datifvg Type Sweap Fts  #uparHode  Lobe)
|lew CH Berdedge - U.TST Rew 3.5 20 fug 2815

Marker| Frequency | Meter Det | ATO078 |[Amp/Chl/| DC Corr | Corrected | Average | Margin | Peak Limit PK Azimuth | Height | Polarity
(GHz) Reading AF Fltr/Pad | (dB) Reading Limit (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuv) (dB/m) (dB) (dBuV/m) [(dBuV/m) (dB)
1 *2.39 35.89 Pk 31.9 -24.8 0 42.99 - - 74 -31.01 303 253 \Y
2 *2.313 50.34 Pk 31.7 -24.7 0 57.34 - - 74 -16.66 303 253 \
5 *2.336 48.15 Pk 31.7 -24.8 0 55.05 - - 74 -18.95 303 253 \
6 *2.317 47.85 Pk 31.7 -24.8 0 54.75 - - 74 -19.25 303 253 \
3 *2.39 24.77 RMS 31.9 -24.8 2.16 34.03 54 -19.97 - - 303 253 \%
4 *2.381 25.49 RMS 31.9 -24.8 2.16 34.75 54 -19.25 - - 303 253 \%
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R11201672-E2
FCC ID: A94AF1

DATE: 2016-06-15
IC: 3232A-AF1

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

| o5UL Morrisville - North Chomber _ 16 Mor 2616  13:08:57
‘ Restricted Bondedge
Pra ject Number:11281672
115 Client:Bose
Vode BLE 2asovH
185 i Tested by:Brion Kiewra / John Honser
1 :|:
85 [
| \ Averoge | t 15 r
55| i Pt 1
e
Lot — bl \E\"‘ - A “'-h.;‘“‘ lotkibiairomiodkibsigio g o
35 b e e i S sl VN s
2.46 8. 3MHz/ 2.563
Frequency (GHz)
ST K T S N = T . e B T ]

BLE 24880Hz H.DAT Rev 3.5 20 Aug 2815
Marker| Frequency | Meter Det | AT0078 |Amp/Cbl/| DC Corr | Corrected | Average |Margin| Peak Limit PK Azimuth | Height | Polarity
(GHz) Reading AF Fitr/Pad | (dB) Reading Limit (dB) | (dBuV/m) | Margin| (Degs) | (cm)

(dBuVv) (dB/m) (dB) (dBuV/m) | (dBuV/m) (dB)
1 *2.484 44.61 Pk 32.2 -24.8 0 52.01 - - 74 -21.99 347 104 H
3 *2.484 3148 |RMS| 32.2 -24.8 2.16 41.04 54 -12.96 347 104 H
4 *2.484 33.22 |RMS| 32.2 -24.8 2.16 42.78 54 -11.22 - - 347 104 H
2 2.547 58.67 Pk 323 -24.6 0 66.37 74 -7.63 347 104 H

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

RMS - RMS detection
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REPORT NO: R11201672-E2

DATE: 2016-06-15

FCC ID: A94AF1 IC: 3232A-AF1
RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)
ot .LIL Marriswvi .I le - i-lc-r*_l'.. Chomber 16 Mor 2E16 13:13:23
115
185} wn Hanser
4
o
2.46 8. 3MHz/ 2.563
Frequency (GHz)
Farge [T ety Tupe tep Fis  Wapuom  Lobel Rmge (&) RBUAGH  Ref/Aitn Datrivg wsap Supaode L
High [H Bandedse - U.TST 3.5 20 # @
Marker | Frequency | Meter | Det | ATO078 |Amp/Cbl/| DC Corr | Corrected | Average | Margin |Peak Limit| PK |Azimuth |Height | Polarity
(GHz) Reading AF Fltr/Pad (dB) Reading Limit (dB) |(dBuV/m)|Margin| (Degs) | (cm)
(dBuVv) (dB/m) (dB) (dBuV/m) | (dBuV/m) (dB)
1 *2.484 42.51 Pk 32.2 -24.8 0 49.91 - 74 -24.09 304 340 \Y
2 *2.484 57.74 Pk 32.2 -24.8 0 65.14 — 74 -8.86 304 340 Vv
3 *2.484 30.29 RMS 32.2 -24.8 2.16 39.85 54 -14.15 304 340 Vv
4 *2.484 30.32 RMS 32.2 -24.8 2.16 39.88 54 -14.12 304 340 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R11201672-E2 DATE: 2016-06-15
FCC ID: A94AF1 IC: 3232A-AF1

HARMONICS AND SPURIOUS EMISSIONS

T UL Morri=ville - Narth Chamber 17 Mar 2E16 13:89: 84
15 .
a5
a5
Modle :BLE 24B2MHz
Tested by:bricn Kiewra / Mork Leorner
85
E
1
| B
G 2 B4 il
(= (LRI R S A S A R R P e =
Ly
8 18
Frequency (GHzl
[2 H REUA tn Cetdh o " Pt Sacafode  Lobal B FEUAE Fef At DewfFvg Type Sweep Fta Fapwlode Lokel
BLE iz DAT R 3

Marker | Frequency | Meter | Det | ATO078 |Amp/Cbl/| DC Corr | Corrected | AvgLimit |Margin| Peak Limit PK |Azimuth | Height | Polarity
(GHz) Reading AF Fltr/Pad (dB) Reading | (dBuV/m) | (dB) | (dBuV/m) [Margin| (Degs) | (cm)
(dBuv) (dB/m) (dB) (dBuVv/m) (dB)
5 *4.803 49.89 PK2 339 -32.3 0 51.49 - - 74 -22.51 90 101 H
*4.804 43.03 |MAvl| 33.9 -32.3 2.16 46.79 54 -7.21 - - 90 101 H
6 *4.803 48.63 PK2 33.9 -32.3 0 50.23 - - 74 -23.77 213 106 \Y
*4.804 40.69 |MAvl| 33.9 -32.3 2.16 44.45 54 -9.55 - - 213 106 \Y
3 2.43 345 Pk 32 -24.8 0 41.7 - - - - 0-360 101 H
4 2.506 34.22 Pk 32.2 -24.7 0 41.72 - - - - 0-360 101 H
1 2.094 46.94 Pk 31.8 -24.9 0 53.84 - - - - 0-360 101 \Y
2 2.157 35.09 Pk 31.6 -24.8 0 41.89 - - - - 0-360 199 \Y

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

PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: R11201672-E2

DATE: 2016-06-15

FCC ID: A94AF1 IC: 3232A-AF1
Mid Channel
UL Morrizville — Narth Chamber 17 M 2BE1E 14:21:1
- ' Radicted Emissions 3-Meters
@5 Frodnstgnenber: 11221672
| hone BLE daaam
g5, Tested by:Brion Kiswra / Mork Lecrner
B85
12 5
=] 8
Frequency (GHz2
Fange Gzl ROWE  Reffftn Detivg Tipe ep Ple ~Wopa/lod  Lobel Fage () GRS Ref/Atn Deifig Tee Suecp Pla Fape/lods  Lokel
PLE_244@MHz. DAT Rev 3.5 28 fug 2B1S
Marker | Frequency | Meter Det |AT0078 | Amp/Cbl/ |DC Corr| Corrected | Avg Limit | Margin [Peak Limit| PK Margin | Azimuth | Height | Polarity
(GHz) Reading AF Fltr/Pad | (dB) | Reading |(dBuV/m)| (dB) |(dBuV/m) (dB) (Degs) | (cm)
(dBuVv) (dB/m) (dB) (dBuVv/m)
7 *4.881 46.89 PK2 34 -32.4 0 48.49 - - 74 -25.51 88 112 H
*4.88 38.87 MAv1 34 -32.4 2.16 42.63 54 -11.37 - - 88 112 H
9 *7.319 41.08 PK2 35.7 -30 0 46.78 B - 74 -27.22 96 101 H
*7.319 31.23 MAv1 | 35.7 -30 2.16 39.09 54 -14.91 - - 96 101 H
6 *4.879 49.7 PK2 34 -32.4 0 51.3 - - 74 -22.7 211 104 \Y
*4.88 42.83 MAv1 34 -32.4 2.16 46.59 54 -7.41 - - 211 104 \Y
8 *7.319 41 PK2 35.7 -30 0 46.7 - - 74 -27.3 0 118 \Y
*7.319 3049 | MAvl | 35.7 -30 2.16 38.35 54 -15.65 - - 0 118 \Y
1 1.651 44.51 Pk 29.2 -24.8 0 48.91 - - - - 0-360 200 H
4 2.464 34.02 Pk 32.1 -24.7 0 41.42 B - B — 0-360 101 H
5 2.52 47.81 Pk 32.2 -24.6 0 55.41 B - B — 0-360 200 H
2 1.815 43.04 Pk 30.5 -24.8 0 48.74 - - - - 0-360 200 \Y
3 2.459 33.61 Pk 32.1 -24.8 0 40.91 - - - - 0-360 200 \Y

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

PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: R11201672-E2

DATE: 2016-06-15

FCC ID: A94AF1 IC: 3232A-AF1
High Channel
| ygUL Morrisville — North Chamber _ 17 261 14:58:81
- Fa d Emissions 3-Meters
. ber: 11231672
=15 Tested by:bricn Kiewra / Mork Leorner
B85
> 65l
il {
45} 5
=] 8
Frequency (GHzl
Fangs WY Rei/fttn  Getiivg Tope Swep Pl SwaffodLokel [ Pange (B R et/ Dewivg Type Seeep Fia  Wapefodk Lokl
FCC Part15C 2. 4CHz RSE.TST Rev 3.5 28 fAug 2B1S
Marker | Frequency | Meter Det | AT0078 |Amp/Cbl/| DC Corr | Corrected | Avg Limit | Margin | Peak Limit PK | Azimuth | Height | Polarity
(GHz) Reading AF Fltr/Pad | (dB) Reading | (dBuV/m) | (dB) (dBuV/m) | Margin | (Degs) | (cm)
(dBuVv) (dB/m) (dB) (dBuV/m) (dB)
5 *4.96 49.89 PK2 34.1 -33.2 0 50.79 - 74 -23.21 90 109 H
* 4,96 42.67 MAv1 34.1 -33.2 2.16 45.73 54 -8.27 B 90 109 H
4 *2.866 36.46 PK2 325 -24 0 44.96 - 74 -29.04 110 259 \
*2.866 24.64 MAv1 32.5 -24 2.16 35.3 54 -18.7 - 110 259 \
6 *4.959 50.67 PK2 34.1 -33.2 0 51.57 - 74 -22.43 206 105 \
*4.96 43.6 MAv1 | 34.1 -33.2 2.16 46.66 54 -7.34 206 105 Vv
2 2.099 44.85 Pk 31.7 -24.8 0 51.75 0-360 199 H
3 2.504 36.04 Pk 32.2 -24.7 0 43.54 0-360 101 H
1 2.082 46.44 Pk 31.8 -24.7 0 53.54 0-360 199 Vv

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

Pk - Peak detector

PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: R11201672-E2 DATE: 2016-06-15
FCC ID: A94AF1 IC: 3232A-AF1

9.3. WORST-CASE BELOW 1 GHz

SPURIOUS EMISSIONS 9kHz-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).

The anechoic chamber has been properly calibrated so that the measurement results
correspond to what would be obtained from an open field sites.

b - - i 1 : T 95

FCC 15,289 Below J8MHz TST Rev 3.5 208 Aug 2815

Marker | Frequency Meter Det |AT0079 AF (dB/m)| Cbl (dB) Corrected FCC 15.209 Margin | Azimuth
(MHz) Reading Reading (projected to 3m) (dB) (Degs)
(dBuv) dB(uVolts/meter)

1 .68089 40.4 Pk 11.9 1 524 70.94 -18.54 0-360
4 .68089 41.76 Pk 11.9 1 53.76 70.94 -17.18 0-360
2 .84791 36.63 Pk 11.9 1 48.63 69.04 -20.41 0-360
5 .84791 38.13 Pk 11.9 1 50.13 69.04 -18.91 0-360
3 1.88582 29.2 Pk 12.1 .2 41.5 69.54 -28.04 0-360
6 1.88582 29.84 Pk 12.1 2 42.14 69.54 -27.4 0-360

Pk - Peak detector
FCC 15.209 Below 30MHz.TST
Rev 9.5 20 Aug 2015
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REPORT NO: R11201672-E2 DATE: 2016-06-15
FCC ID: A94AF1 IC: 3232A-AF1

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

ar UL Morri=ville - South Chamber 23 Mar ZE1G 11:48: 68

Fodioted Emisszions - 3 Meters

Project Mumber:11231672
- Client:Bose
Config:AF1
Mode :BLE Uorat Cose
75 : T : + | Tested by:Brion Kiswra / Mork Lecrner

B5)
3’:— prove
A0 - i e
ey, 2 | - ity
T | ™ oL AL
'KI‘“«.“JMW'\
35 : : : g : : : : : o ohg
Frequency (MHz3
forge Whel LY Rl Tethg T U Semp R Wik Lhel T fege M RUAR | CReffin D pe 0 Semp Ul Bk Lkel
FCC Part 15C 38-18BBMHz. TST Rev 3.5 28 fAug 2B1S
Trace Markers
Marker | Frequency | Meter | Det |AF ATO074| Port0 | Corrected | QPk Limit Margin Azimuth | Height | Polarity
(MHz) Reading (dB/m) Factors | Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)

2 *131.9909 | 26.22 Qp 18 -30.8 13.42 43.52 -30.1 297 205 H

1 32.0825 29.53 Pk 24.5 -31.8 22.23 40 -17.77 0-360 102 \'

3 195.9838 41.11 Pk 17 -30.3 27.81 43.52 -15.71 0-360 102 H

4 197.875 32.48 Pk 17.4 -30.3 19.58 43.52 -23.94 0-360 102 Vv

5 200 40.74 Pk 17.5 -30.3 27.94 43.52 -15.58 0-360 199 H

7 204 43.23 Pk 16 -30.2 29.03 43.52 -14.49 0-360 102 H

6 204 34.66 Pk 16 -30.2 20.46 43.52 -23.06 0-360 199 \'

8 436 35.12 Pk 20.9 -29.1 26.92 46.02 -19.1 0-360 199 H

9 436 32.61 Pk 20.9 -29.1 24.41 46.02 -21.61 0-360 199 Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: R11201672-E2 DATE: 2016-06-15
FCC ID: A94AF1 IC: 3232A-AF1

9.4. WORST-CASE 18-26GHz

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

| 15Ul Morrisville - South Chamber 24 Mor 2616 @89:.37:43
- Radioted Emissions 3-Meters

. Project Mumber:11231672
a5 o

CdBull/md
)

Frequency (GHz)

Tonge (Hz) LI Faf/isin  Dotiivg Tpe  Swop Fly Wagailiod  Lebal [ Hawe (B AR Fef/Atin  Deviig Tygn wonp Fla  Wapsliole  Lekel
B-25.5 Mi-GE)/M 992 FEK/Per mgtRPS)  MEesecthuged 18: RMEH Horizontal | 2:1B -6 /37 L HPar o (P sectiuto) 18h M tica

FCC RSE 18 _te 2€-56Hz. TST Rev 3.5 28 fAug 2B1S

Trace Markers

Marker|Frequency| Meter | Det AF  |[Amp/Cbl| DC Corr | Corrected | Average |Margin|Peak Limit|Margin|Azimuth | Height | Polarit
(GHz) |Reading AT0076 | (dB) (dB) Reading Limit (dB) |[(dBuV/m)| (dB) | (Degs) | (cm) y
(dBuV) (dB/m) (dBuV/m) | (dBuV/m)

1 *19.516 | 53.58 | PK2 32.9 -40.5 0 45.98 54 -8.02 74 -28.02 111 123 H
2 *20.447 | 49.04 | PK2 334 -40 0 42.44 54 -11.56 74 -31.56 209 113 V
3 22.004 | 49.13 Pk 33.9 -39.9 0 43.13 54 -10.87 74 -30.87 | 0-360 | 299 V
4 23.391 | 48.14 Pk 34.4 -39.2 0 43.34 54 -10.66 74 -30.66 | 0-360 | 202 V
5 26.14 47.27 Pk 34.9 -37.5 0 44.67 54 -9.33 74 -29.33 | 0-360 299 \%
6 26.168 47.41 Pk 34.8 -37.4 0 44.81 54 -9.19 74 -29.19 | 0-360 299 H

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

PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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