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REPORT NO: R12053557-E11 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: Wireless Module
MODEL.: 424821
SERIAL NUMBER: Radiated: 0122, 0180; Conducted: 0199
DATE TESTED: 2018-02-26 to 2018-03-29
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Compliant
ISED CANADA RSS-247 Issue 2 Compliant
ISED CANADA RSS-GEN Issue 4 Compliant

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:
//- -
T

Jeffrey Moser Brian T. Kiewra

Operations Leader Project Engineer

UL — Consumer Technology Division UL — Consumer Technology Division
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FCC ID: A94424821 IC: 3232A-424821

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, KDB 558074 D01 v04, ANSI C63.10-2013, RSS-GEN Issue 4, RSS-247
Issue 2.

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 Perimeter Park Drive, Suite B,Morrisville,
NC 27560.

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

2800 Perimeter Park Dr., Suite B,
Morrisville, NC 27560
| Chamber NORTH
Chamber SOUTH

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

UL LLC is accredited by NVLAP, Laboratory Code 200246-0. The full scope of accreditation
can be viewed at https://www.nist.gov/nvlap.
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FCC ID: A94424821 IC: 3232A-424821

4. CALIBRATION AND UNCERTAINTY
4.1. 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.

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 | REQUIRED BY STANDARD
Occupied Channel Bandwidth 2.00% 5 %

RF output power, conducted 1.3dB +1,5dB

Power Spectral Density, conducted 2.47 dB 13 dB

Unwanted Emissions, conducted 2.94 dB 13 dB

All emissions, radiated 5.36 dB 16 dB
Temperature 2.26 °C 3 °C

Supply voltages 2.40% 3 %

Time 3.39% 5 %

Uncertainty figures are valid to a confidence level of 95%.
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FCC ID: A94424821
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IC: 3232A-424821

5. EQUIPMENT UNDER TEST
5.1.DESCRIPTION OF EUT

The EUT is a wireless module with 802.11a/b/g/n/ac, BT, and BLE capabilities.

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 2.40 1.74

5.3.DESCRIPTION OF AVAILABLE ANTENNAS

The module was tested with two different types external antennas; flexible and PCB trace

antennas.

BT/BLE only transmits on Antenna 2

Etched PCB Antennas
Frequency Antenna Gain Antenna Gain
(MHz) Antenna 1 (dBi) | Antenna 2 (dBi)
2.4GHz 3.34 1.61
5GHz 1.52 2.28
External Antennas
Frequency | Antenna Gain | Cable Loss Net gain
(MHz) (dBi) (dB) (dBi)
2.4GHz 2.403 1.06 1.343
5GHz 3.994 1.83 2.164

5.4.SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was PCS2.
The EUT driver software installed during testing was 2.1.2.9.
The test utility software used during testing was QRCT3 V6.1.29QPST.
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5.5.WORST-CASE CONFIGURATION AND MODE

Radiated emissions in range of 1-18GHz, EUT was set to transmit at low, a middle, and high
channels. Radiated emissions <1GHz, >18GHz and power line conducted emission were
performed with the EUT set to transmit at the channel with highest output power and PSD as
worst-case scenario.

EUT was populated with headphones and monitor to maximize emissions.

The fundamental of the EUT was investigated in three orthogonal orientations X,Y, and Z using
both external and etched PCB antenna configurations. It was determined that X orientation was
worst-case orientation for PCB antenna configuration and Y orientation was worst-case
orientation for external antenna configuration. Therefore, all final radiated testing was performed
with the EUT in X orientation for PCB antennas and Y orientation for external antennas.

Simultaneous transmission of BT/2.4GHz and BT/5GHz was investigated. Device was found to

still be compliant. BT used to cover BLE since BT/BLE does not transmit simultaneously and BT
is worst-case power.

5.6.DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List

Description Manufacturer Model Serial Number FCCID
Laptop Lenovo T440 PC041B0G NA
Monitor ViewSonic VS15562 TVT171081663 N/A

AC/DC Adaptor Bose S024RU1700100 344666-0020 N/A
1/0 CABLES
1/0 Cable List
# of Cable
C;I;Ie Port Identical Co_l:ne:tor Cable Type | Length Remarks
' Ports yp (m)
1 DC 1 AC/DC DC Mains <3m None
Adaptor
2 HDMI 1 HDMI HDMI <3m Connects to monitor
3 Audio 2 3.5mm plug Audio <3m Connects to monitor
4 USB 1 USB USB <3m Connects to Laptop
5 Audio 2 3.5mm plug Audio <3m Connects to headphones
TEST SETUP
EUT installed as a standalone device.
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SETUP DIAGRAM FOR TESTS

PCB Antenna Setup

Headphones

Pl AC/DC Power
Support Monitor Adaptor

@m: Mains

External Antenna Setup

Headphones

A

AC/DC Power
g 5 Adaptor

Support Monitor

b

~m))

External Antennas

Note: Conducted setups were the same, except spectrum analyzer was connected directly to
the antenna port.
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REPORT NO: R12053557-E11
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

6. TEST AND MEASUREMENT EQUIPMENT

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

report:

Note: All tests performed within equipment calibration intervals. Unless test date occurred
between calibration intervals, in which case both calibrations intervals were included.

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

Equip.

ID Description Manufacturer Model Number Last Cal. Next Cal.
0.009-30MHz (Loop Ant.)
ATO0059 Active Loop Antenna ETS-Lindgren 6502 2017-06-05 | 2018-06-05
30-1000 MHz
AT0073 Hybrid Broadband Sunol Sciences JB3 2017-07-18 | 2018-07-31
Antenna Corp.
1-18 GHz
Double-Ridged
ATO0072 Waveguide Horn ETS Lindgren 3117 2017-04-05 | 2018-04-05
Antenna, 1 to 18 GHz
18-40 GHz
Horn Antenna, 18-
ATO0076 ARA MWH-1826/B 2017-10-10 | 2018-10-10
26.5GHz
Gain-Loss Chains
N-SACO1 ggmgss string: 0.009- |\, ious Various 2017-09-15 | 2018-09-15
Gain-loss string: 30- . .
N-SACO02 1000MHz Various Various 2017-06-11 | 2018-06-11
N-SACO3 fgénl::‘z’ss string: 1- Various Various 2017-08-18 | 2018-08-18
N-SACO4 f(f‘(i;r‘l:"‘z’ss string: 18- | \/arious Various 2017-03-03 | 2018-03-03
N-SACO4 | Gaindlossstring: 18- |\, 0 Various 2018-04-03 | 2019-04-03
40GHz
Receiver & Software
SA0027 Spectrum Analyzer Agilent NOO030A 2017-03-16 | 2018-03-16
SOFTEMI EMI Software UL Version 9.5 NA NA
Additional Equipment used
s/n 161024690 Environmental Meter Fisher Scientific 15-077-963 2016-12-21 | 2018-12-21
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Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville - South Chamber)

quglp' Description Manufacturer Model Number Last Cal. Next Cal.
0.009-30MHz (Loop Ant.)
ATO0059 Active Loop Antenna ETS-Lindgren 6502 2017-06-05 | 2018-06-05
30-1000 MHz
AT0074 Hybrid Broadband Sunol Sciences JB3 2017-06-15 | 2018-06-15
Antenna Corp.
Gain-Loss Chains
S-SACO1 | Sainioss sting: 0.009- 1 yarious Various 2017-09-15 | 2018-09-15
Gain-loss string: 30- . .
S-SAC02 1000MHz Various Various 2017-06-11 | 2018-06-11
Receiver & Software
SA0025 Spectrum Analyzer Agilent NO030A 2017-04-10 | 2018-04-10
SOFTEMI EMI Software UL Version 9.5 NA NA
Additional Equipment used
s/n 161024887 Environmental Meter | Fisher Scientific 15-077-963 2016-12-23 | 2018-12-23
Test Equipment Used - Wireless Conducted Measurement Equipment
Eqwlpl))ment Description Manufacturer Model Number Last Cal. Next Cal.
Conducted Room 2
SA0020 Spectrum Analyzer Agilent E4446A 2017-04-25 | 2018-04-25
Technologies
PWMO003 RF Power Meter Keysight N1911A 2017-07-14 | 2018-07-14
Technologies
Peak and Avg Power Keysight
PWS004 Sensor, 50MHz to 6GHz| Technologies E9323A 2017-07-17 1 2018-07-17
SN 161016511 | Environmental Meter Fisher 15-077-963 2016-12-21 | 2018-12-21
Scientific
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Test Equipment Used - Line-Conducted Emissions — Voltage (Morrisville — Conducted 1)

Eqwlpl))ment Description Manufacturer Model Number Last Cal. Next Cal.
Coax cable, RG223, N-
CBLO076 male to BNC-male, 20-ft. Pasternack PE3476-240 2017-06-12 | 2018-06-12
s/n 160938893 | Environmental Meter Fisher Scientific | 14-650-118 2016-11-02 | 2018-11-02
LISN, 50-ohm/50-uH, 2- | Fischer Custom | FCC-LISN-50-25-2-
LISNOO3 conductor, 25A Com. 01-550V 2017-08-22 | 2018-08-22
PRE0101521 [EMI Test Receiver 9kHz- | Rohde &
(75141) - GHz Schwarz ESCI7 2017-08-23 | 2018-08-23
TLOO l&?ﬂ‘.ﬁf”t Limiter, 0.009- | &0 power | LIT-930A 2017-06-12 | 2018-06-12
CW2501M
PS215 AC Power Source Elgar (s/n 1523A02397) NA NA
SOFTEMI EMI Software UL Version 9.5 NA NA
ANSI C63.4 1m extension Per Annex B of
CDECABLEO001 cable. UL ANSI C63.4 2017-07-03 | 2018-07-03
LISN, 50-ohm/50-uH, 2- Solar
LISNOO8 conductor, 25A (For . 8012-50-R-24-BNC | 2017-08-22 | 2018-08-22
Electronics
support gear only.)
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7. MEASUREMENT METHODS

Duty Cycle: KDB 558074 D01 v04 Section 6.0
6 dB BW: KDB 558074 D01 v04 Section 8.1

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

Output Power: KDB 558074 D01 v04 Section 9.1.3

Power Spectral Density: KDB 558074 D01 v04 Section 10.2

Out-of-band emissions in non-restricted bands: KDB 558074 D01 v04 Section 11.0

Out-of-band emissions in restricted bands: KDB 558074 D01 v04 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 AND DUTY CYCLE

LIMITS
None; for reporting purposes only.

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

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 0.404 0.625 0.647 64.66% 1.89 2.474

TEST INFORMATION

Test Date: 2018-02-26
Project: 12053557
Tested By: Jeffrey Cabrera

DUTY CYCLE PLOTS

DUTY CYCLE BLE MODE
% Agilent 13:51:32 Feb 26, 2018

L

| Measure

APvE.8(621418),48882, MOR-Caon2
Ref 28 dBm #Atten 30 dB

404.2 ps
8.525 dB

#Peak

Meas Off

Channel Power

Occupied BH

#PAvg

‘ ACP

Center 2,440 @88 GHz

Span @ Hz

Res BH & MHz #UBH 58 MHz  Sweep 1.267 ms (3601 pts)

Marker Trace Type H Axiz
1R (1 Time 129.4 pe
la 1y Time 484.2 pz
3R (1 Time 129.4 pe
Ja 1y Time B25.1 p=

Amplitude
-9.12 dBm
B.53 dB
-9.12 dBm
-B.85 dB

Multi Carrier
Power
Power Stat
CCDF

More
1of?2
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8.2.6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

IC RSS-247 5.2 (a)

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

RESULTS
Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MHz) (MHz) (MHz)
Low 2402 0.660 0.5
Middle 2440 0.657 0.5
High 2480 0.693 0.5

TEST INFORMATION

Test Date: 2018-02-26
Project: 12053557
Tested By: Jeffrey Cabrera
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6 dB BANDWIDTH PLOTS

6 dB BANDWIDTH LOW CH
% Agilent 13:43:49 Feb 26, 2018

L

Measure

APvE.8(621418),48882, MOR-Con2
Ref 38 dBm +Atten 48 dE

a Mkrl 668 kHz
3.837 dE

#Peak

Meas Off

Channel Power

Occupied BH

#PAvg
2

ACP

Ml 52
53 FS

AA
£Cfx

F>50k

Swp

Center 2,402 080 GHz

#hes BH 188 kHz #JBW 380 kHz

Span 3 MHz
Sweep 1 ms (1001 pts)

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

6 dB BANDWIDTH MID CH
% Agilent 13:52:41 Feb 26, 2018

L

| Measure

APvE.8(0214182,48882, MOR-Can2
Ref 38 dBm #Atten 48 dE

a Mkrl B57 kHz
-6.384 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

ACP

Center 2.440 680 GHz

#Res BH 100 kHz #VBH 380 kHz

Span 3 MHz
Sweep 1 ms (1081 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1 of 2

Page 16 of 66

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: R12053557-E11 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

6 dB BANDWIDTH HIGH CH
W Agilent 13:58:26 Feb 26, 2018 L Measure

APw8.8(921418),49652, MOR-Caonz a Mkrl 893 kHz

Ref 3@ dBm #Atten 48 dB -0.877 dB Meas Off
#Peak
Log
10 Channel Power
dB/

Offst

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 2.450 800 GHz Span 3 Mz 1"‘0’{ S

#Res BW 188 kHz #UBH 368 kHz Sweep 1 ms (1001 pts)
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8.3.99% BANDWIDTH

LIMITS

None; for reporting purposes only.

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 1.0594
Middle 2440 1.0585
High 2480 1.0553

TEST INFORMATION

Test Date: 2018-02-26
Project: 12053557
Tested By: Jeffrey Cabrera
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99% BANDWIDTH PLOTS

99% BANDWIDTH LOW CH
% Agilent 13:44:52 Feb 26, 2018

L

Measure

Ch Freq 2.482 GHz

Occupied Bandwidth

Trig Free

|Huerages: 28

Meas Off

| Channel Power

APvE.8(621418),48882, MOR-Con2
Ref 26 dBm #fAtten 38 dB

#Samp

Occupied BH

Log

18
dB/
Offst |
18.7
dB

ACP

il l
Span 2 MHz

Multi Carrier
Power

Center 2,402 G080 GHz
#Res BH 18 kHz

#YBH 51 kHz

#3weep 100 ms (1001 pts)

Occupied Bandwidth
1.8594 MHz

5.132 kHz
1.231 MHz*

Transmit Freq Error
% dB Banduidth

Occ BH % Pwr
% dB

99.00 ¥
-26.00 dB

Power Stat
CCDF

More
1of 2

99% BANDWIDTH MID CH
s Agilent 13:54:01 Feb 26, 2018

L

| Measure

Ch Freq 2.44 GHz

Occupied Bandwidth

Trig Free

|F]uerages: 20

1 Meas Off

APvE.8(0214182,48882, MOR-Can2
Ref 28 dBm #Atten 38 dB

| Channel Power

#3amp

Log

| ‘ Occupied BH

18
dB/
Offst |
18.7
dB

ACP

Multi Carrier

Center 2,440 008 GHz
#Res BHW 18 kHz

#YBH 51 kHz

|
Span 2 MHz

#Sweep 100 m3 (1001 pts)

Power

Occupied Bandwidth
1.8585 MHz

5.248 kHz
1.248 MHz*

Transmit Freq Error
% dB Banduidth

Occ BH % Puwr
% dB

99.00 %
-26.60 dB

Power Stat
CCDF

More
1 of 2
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REPORT NO: R12053557-E11
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

99% BANDWIDTH HIGH CH
5 Agilent 14:00:08 Feb 26, 2818

L Measure

Ch Freqg
Occupied Bandwidth

2.48 GHz

Trig Free Meas Off

|Huerages: 28

Channel Power

APw8.8(921418,48882, MOR-Con2
Ref 20 dBm #Htten 30 dB

#Samp

Occupied BH

Log

19
dB/
Offst |
18.7
dB

ACP

Multi Carrier

[
Center 2,480 280 GHz

#hes BH 20 kHz #YBH 62 kHz

| |
Span 2 MHz Power

#Sweep 100 ms (1001 pts)

Occupied Bandwidth
1.8553 MHz

Transmit Freq Error  1.376 kHz
% dB Bandwidth 1.233 MHz*

Power Stat
Occ BH ¥ Pwr 99.00 ¥ CCDF

¥ dB -26.00 dB

More
1of 2
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REPORT NO: R12053557-E11

FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

8.4.0UTPUT 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.

RESULTS
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 0.92 30 -29.080
Middle 2440 2.40 30 -27.600
High 2480 1.95 30 -28.050

TEST INFORMATION

Test Date: 2018-

02-26

Project: 12053557
Tested By: Jeffrey Cabrera
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REPORT NO: R12053557-E11
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

8.5.AVERAGE POWER

LIMITS

None; for reporting purposes only.

RESULTS

The cable assembly insertion loss of 10.7 dB (including 10 dB pad and 0.7 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 -0.1
Middle 2440 2.08
High 2480 1.91
TEST INFORMATION
Test Date: 2018-02-26
Project No: 12053557
Tested By: Jeffrey Cabrera
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REPORT NO: R12053557-E11 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

8.6.POWER SPECTRAL DENSITY
LIMITS
FCC §15.247 (e)
IC RSS-247 5.2 (b)

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) (dBm) (dB)
Low 2402 -13.65 8 -21.65
Middle 2440 -12.22 8 -20.22
High 2480 -12.57 8 -20.57

TEST INFORMATION

Test Date: 2018-02-26
Project: 12053557
Tested By: Jeffrey Cabrera
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REPORT NO: R12053557-E11 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

POWER SPECTRAL DENSITY PLOTS

PSD LOW CH
w5 Agilent 13:46:49 Feb 26, 2018 L Measure
AP8.8(9214183,40882, MOR-Con2 Mkrl 2.481 992 GHz

Ref 38 dBm #Atten 48 dB -13.647 dBm Meas Off
#Peak

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 2,467 000 GHz Span 2 Wiz 1”‘;{‘2’

#Res BH 3 kHz #UBH 9.1 kHz  Sweep 212.3 ms {1081 pts)

PSD MID CH
s Agilent 13:55:52 Feb 26, 2018 L [ _Measure

APw3.8(0214183,48882, MOR-Con2 Mkrl 2.439 992 GHz
Ref 36 dBm #Atten 46 dB -12.223 dBm Meas Off
#Pegk
Channel Power
‘ Occupied BH
ACP
Multi Carrier
Power
Power Stat
CCDF
Center 2.440 B0 GHz Span 2 Mz ‘ 1"‘0’{ S
#Res BH 3 kHz #UBH 9.1 kHz  Sweep 212.3 ms (1081 pts)
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REPORT NO: R12053557-E11 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

PSD HIGH CH
W Agilent 14:01:36 Feb 26, 2018 L Measure

APw8.8(921418),49652, MOR-Caonz Mkrl 2.473 992 GHz

Ref 3@ dBm #Atten 48 dB -12.568& dBm Meas Off
#Peak
Log
10 Channel Power
dB/

Offst

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 2.450 800 GHz Span 2 Mz 1"‘0’{ S

#Res BH 3 kHz #JBH 9.1 kHz  Sweep 212.3 ms {1081 pts)
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REPORT NO: R12053557-E11 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

8.7.CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-247 5.5

Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 dB.

TEST INFORMATION

Test Date: 2018-02-26
Project: 12053557
Tested By: Jeffrey Cabrera
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REPORT NO: R12053557-E11
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE
% Agilent 13:47:58 Feb 26, 2018

L

Measure

Ref 38 dBm

APvE.8(621418),48882, MOR-Con2

#Atten 48 dB

Mkrl 2.482 86 GHz
3.5 dBEm

#Peak

Meas Off

Channel Power

Occupied BH

#PAvg

ACP

#Res BH 108 kHz

Center 2,400 B8 GHz

#UBW 380 kHz

Span 18 MHz

Sweep 1 ms (1001 pts)

Markear Trace
1 (&)
2 (1
(1

Typa
Freg
Frag
Freq

K Axis
2,482 88 GHz
2,486 BA GH=z
2,395 B9 GHz

Anplituda
8,88 dEm
-42.,51 dBm
-39.48 dEm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

LOW CH SPURIOUS

% Agilent 13:48:58 Feb 26, 2018

L

| Measure

Ref 38 dBm

APwE.B(8214153,48882, MOR-Con2
#Atten 46 dB

Mkrd 25.994 GHz
—-28.939 dBm

#Peak

Meas Off

Channel Power

Occupied BH

ACP

Center 13.815 GHz
#Res BW 100 kHz

#VBW 380 kHz

Span 25.97 GHz

Sweep 2,482 5 (8192 pts)

Markar Trace
1 (&)

2 (&)
3 (&)
4 (&)

A Axiz
2,482 GHz
4,884 GH=z
7.286 GHz

25.994 GHz

Amplituda
-1.88 dBm
-43.84 dBni
-38.61 dEm
-28.94 dBni

Multi Carrier
Power

Power Stat
CCDF
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REPORT NO: R12053557-E11
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

SPURIOUS EMISSIONS, MID CHANNEL

MID CH BANDEDGE

s Agilent 13:56:44 Feb 26, 2018

L

Measure

Ref 38 dBm

APwE.8(821418),48852, MOR-Con2
#Atten 48 dB

Mkrl 2.448 @6 GHz
2.29 dBEm

#Peak

Meas Off

Channel Power

Occupied BH

#PAvg

ACP

Ml 52
53 FS

AA
£Cfx

F>50k

Swp

Center 2.440 08 GHz
#Res BH 100 kHz

#JBW 380 kHz

Span 10 MHz
Sweep 1 ms (1001 pts)

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

MID CH SPURIOUS

= Agilent 13:57:38 Feb 26, 2018

L

| Measure

Ref 38 dBm

APwE.B(8214153,48882, MOR-Con2
#Atten 46 dB

Mkrd 24.766 GHz
—-29.686 dBm

#Peak

Meas Off

Channel Power

Occupied BH

Center 13.815 GHz
#Res BW 100 kHz

#VBW 380 kHz

Span 25.
Sweep 2,482 5 (8192 pts)

Markar Trace
1 (&)
2 (&)
3 (&)
4 (&)

A Axiz
2,448 GHz
4,888 GH=z
7.328 GHz

24.786 GH=z

Amplituda
1.83 dEm
-42.28 dBni
-39,33 dEm
-29.61 dBni

Power Stat
CCDF

More
1 of 2
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REPORT NO: R12053557-E11 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE
- Agilent 14:02:18 Feb 26, 2018 L Measure

APvE.8(621418),48882, MOR-Con2 Mkrl 2.488 86 GHz

Ref 38 dBm #Atten 48 dB 1.93 dBm Meas Off
#Peak

Channel Power

Occupied BH

ACP
#PAvg

Center 2.433 50 GHz Span 18 MHz
#Res BH 108 kHz #\)BH 360 kHz Sweep 1 ms (1001 pts)

Multi Carrier
Power

Markear Trace Typa H Axiz Anplituda
1 (&) Freg 2,438 B8 GHz 1.93 dEm

2 (1 Frag 2.485 46 GH= -48.17 dBm Power Stat
(1 Freg 2,483 58 GHz -42,62 dEm CCDF

More
1of 2

HIGH CH SPURIOUS
s Aglent 14:03:34 Feb 26, 2018 L [ _Measure

APvE.8(0214182,48882, MOR-Can2 Mkrd 24.738 GHz

Ref 38 dBm #Atten 46 dB -29.195 dBm Meas Off
#Peak

Channel Power

Occupied BH

Center 13.815 GHz Span 25.
#Res BW 100 kHz #UBH 300 kHz Sweep 2.482 s (81392 pts)
Markar Trace ¥ Axiz Amplituda
1 (&) 2,488 GHz 1.74 dEm

2 P 4.968 GHz -41.42 dBn Power Stat
3 w 7.448 GHz -37.49 dén
i CCDF

1 24.738 GHz -29.19 dBm

More
1 of 2
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REPORT NO: R12053557-E11

FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

9. RADIATED TEST RESULTS

9.1.LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

IC RSS-GEN Clause 8.9 (Transmitter)

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m)at3 m (dBuV/m) at3 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. The particular averaging

method used for this test program was RMS.

The spectrum from 1 to 18 GHz is investigated with the transmitter set to the lowest, middle, and highest
channels in each applicable band. The spectrum from 9kHz to 1000MHz and 18 to 26GHz was
investigated on the worst-case channel.

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.

Page 30 of 66

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: R12053557-E11 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

9.2.TX ABOVE 1 GHz - BLE MODE, EXTERNAL ANTENNAS

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

{55UL Morrisville - North Chanber 8 Mar 2818  11:48:14
Restricted Bondedge
s Eiouet apeer 12005
Config: External Antennas_SN: 8122
Mode: BLE 24B2MHz
185 Tested by: John Monser
gl:
8!:
% Peak Limit (dBulU/m>
375
[aa}
S
E)l:
55 Average Limit (dBuly/m)
2
4KWWWMMWMMMWMM' Ll gl T M.NMM\ i (TR AT
3!:
2. 31 8. 5MH=/ 2.415
Frequency (GHz)
Range (6Hz) REH/UBU Ref/Attn  Det/fvg Typs Suesp Pts #5ups/lode  Labal Fonge (GHz. REW/VBU Ref/Attn  Det/fvg Typs Sueep Fis #5ups/fiode  Label
1:2.31-2.415 IM(-6cB)/ 31 1a7/1a PEAK/Pur fivgtRMI)  2Bnsectfiuto) 8B MAKH Horizontal 2:2.31-2.415 1M(-6dB) /31 187/18 AVER/Pur fivg(RMS)  2Bmsectfiuto) 8620  30ATAVG Harizontal -
Low CH Bondedge - H.TST Rev 8.5 26 Oct 2016
Meter AT0072 DC |Corrected| Average X Peak PK X X
Frequency i Amp/Cbl/Fltr/Pad i . Margin . . |Azimuth|Height i
Marker (GHz) Reading|Det | AF (dB) Corr | Reading Limit (dB) Limit |Margin (Degs) | (cm) Polarity
4 egs) | (cm
(dBuv) (dB/m) (dB) |(dBuV/m)|(dBuVv/m) (dBuv/m)| (dB) &
1 ***239| 3505 | Pk | 31.8 -23.9 0 42.95 - - 74 -31.05| 182 123 H
2 * **2351| 37.03 | Pk | 31.6 -23.9 0 44.73 - - 74 -29.27 | 182 123 H
3 ***239| 24.16 [RMS| 31.8 -23.9 1.89| 33.95 54 -20.05 - - 182 123 H
4 * **2.384| 24.52 RMS| 31.8 -23.9 1.89| 34.31 54 -19.69 - - 182 123 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12053557-E11 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

KUL Morrisville - Narth Chamber 8 Mar 2818 12:85:43
Restricted Bondedge

Project Number: 12853557

Client: Bose

Config: External Antennas_SN: @122
Mode: BLE 24B2MHz

12

115

185 Tested by: John Manser
gl:
8!:
% Peak Limit (dBulU/m>
375
E)l:
55 Average Limit (dBulym)
45 = |
)
35 i
2. 31 R = : : 2.415
Frequency (GHz)
Range (6z) REW/VBU Ref/Attn  Det/Avg Type Suesp Pts  #owpe/flads  Labal Rongs (GHz) RBU/UBY Ref/Attn  Det/Avg Typs Sueep Pts  Foups/Mode  Lobel
Low CH Bondedge - V. TST Rev 9.5 26 Oct 2816
Meter AT0072 DC |Corrected| Average . Peak PK . .
Frequency X Amp/Cbl/Fltr/Pad K . Margin . . |Azimuth|Height i
Marker Reading|Det | AF Corr | Reading Limit Limit |Margin Polarity
(GHz) (dB) (dB) (Degs) | (cm)
(dBuv) (dB/m) (dB) |(dBuV/m)|(dBuV/m) (dBuv/m)| (dB)
1 ***¥239| 3444 | Pk | 31.8 -23.9 0 42.34 - - 74 -31.66| 155 277 \Y
2 * **2.354| 36.95 | Pk | 31.6 -23.9 0 44.65 - - 74 -29.35| 155 277 \Y
3 * **¥239| 2439 [RMS| 31.8 -23.9 1.89| 34.18 54 -19.82 - - 155 277 \Y
4 * **¥239| 24.78 [RMS| 31.8 -23.9 1.89| 34.57 54 -19.43 - - 155 277 \Y
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12053557-E11 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

(55Ul Marrisville - North Chamber 8 Mar 2818  16:32:42
Restricted Bondedge
s Fioamst e 20
Config: External Antennas_SN: @122
Mode: BLE 2488MHz
185 Tested by: John Manser
9!:
8!: //
S ({ Peak Limit (dBul/im)
375
[aa}
B |
6s /
Average Limit CdBuU/m)
55 E
A5 bk A B oA A A A Aol A
3!:
2.4G 8. 3MH=/ 2,563
Frequency (GHz)
Range (6z) REW/VBU Ref/Attn  Det/Avg Type Suesp Pts  #9wpe/flads  Labal Ronge (GHz) RBU/UBY Ref/Attn  Det/Avg Typs Sueep Fts  Foups/Mode  Lobel
1:2.46-2.563 IM(-6cB)/ 31 1a7/1a PEAK/Pur fivgtRMI)  2Bnsectfiuto) 8B MAKH Horizontal 2:2.46-2.563 1M(-6dB) /31 187/18 AVER/Pur fivg(RMS)  2Bmsectfiuto) 8620  30ATAVG Harizontal -
High CH Bandedge - H. TST Rev 8.5 26 Oct 2016
Meter AT0072 DC |Corrected| Average ) L. PK ) )
Frequency| . Amp/Cbl/Fltr/Pad . L Margin|Peak Limit . |Azimuth|Height| .
Marker Reading| Det AF Corr | Reading Limit Margin Polarity
(GHz) (dB) (dB) |(dBuV/m) (Degs) | (cm)
(dBuv) (dB/m) (dB) |(dBuV/m)| (dBuV/m) (dB)
1 * **2.484| 42.01 | Pk 323 -23.8 0 50.51 - - 74 -23.49 | 264 127 H
2 * **2.484| 43.17 | Pk 323 -23.8 0 51.67 - - 74 -22.33| 264 127 H
3 * **2.484| 24.93 |RMS| 323 -23.8 1.89 | 35.32 54 -18.68 - - 264 127 H
4 * **2.484| 25.62 |RMS| 32.3 -23.8 1.89 | 36.01 54 -17.99 - - 264 127 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12053557-E11 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

(55Ul Marrisville - North Chamber 8 Mar 2818  16:43:16
Restricted Bondedge
Project Number: 12853557
115 Clitnt: Bose
Config: External Antennas_SN: @122
Mode: BLE 2488MHz
185 Tested by: Eric McCalister / Grahom Allen
9!:
8!:
S Peak Limit (dBul/im)
375
oS
Average Limit CdBuU/m)
55 E -
A,
A5 AT ;
3
35 PO SR I (-
2.4G 8. 3MH=/ 2,563
Frequency (GHz)
Range (6z) REW/VBU Ref/Attn  Det/Avg Type Suesp Pts  #owpe/flads  Labal Ronge (GHz) RBU/UBY Ref/Attn  Det/Avg Typs Sueep Pts  Foups/Mode  Lobel
High CH Bandedge - U.TST Rev 8.5 26 Oct 2016
Meter AT0072 DC |Corrected| Average ) L. PK ) )
Frequency| . Amp/Cbl/Fltr/Pad . L Margin|Peak Limit . |Azimuth|Height| .
Marker Reading| Det AF Corr | Reading Limit Margin Polarity
(GHz) (dB) (dB) |(dBuV/m) (Degs) | (cm)
(dBuv) (dB/m) (dB) |(dBuV/m)| (dBuV/m) (dB)
1 * **2.484| 43.88 | Pk 323 -23.8 0 52.38 - - 74 -21.62| 142 280 \Y
2 * **2.484| 44.25 | Pk 323 -23.8 0 52.75 - - 74 -21.25| 142 280 \Y
3 * **2.484| 25.71 |RMS| 323 -23.8 1.89 36.1 54 -17.9 - - 142 280 \Y
4 * **2.484| 26.19 |RMS| 32.3 -23.8 1.89 | 36.58 54 -17.42 - - 142 280 \Y
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
Page 34 of 66
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: R12053557-E11 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

HARMONICS AND SPURIOUS EMISSIONS

Low Channel

H:UL Marrisville - North Chamher 8 Mar 2818 12:18:19

Rodiated Emissions 3-Meters

Project Number: 12853557

185 Clicnt: Bose

Config: External Antennas_SN: 8122
Mode: BLE 24B2MHz

g5 Tested by: John Manser
a5
Peak Limit (dBuU/m2
7!:
‘e
~
3 65
E
~ Avg Limit CdBul/m)
55
4 g
A
35
o5
1 2] 8
Frequency (GHz)
Range (6z) REW/VBU Ref/Attn  Det/Avg Tupe Sueep Pts  #9wps/flade  Label Ronge (GHz) RBU/UEY Ref/Attn  Det/Avg Type Sueep Pts  Foups/Mode  Lobel
1:1-3 IM(-6dB)/ 3Bk 1a7/1a PEAK/Pur AvgRMI)  T7meecCAuto) 6BEE  MAXH Horizontal 3:3-18 1M(-6dB) /38K 87/8 PEAK/Pur Avg(RMS)  S74meecthutol 18k MAXH Harizontal
FCC Part15C 2. 4GHz RSE.TST Rev 8.5 26 Oct 2016
Meter AT0072 DC |Corrected . X Peak PK X X
Frequency i Amp/Cbl/Fltr/Pad i Avg Limit |Margin . . |Azimuth|Height| X
Marker Reading| Det AF Corr| Reading Limit |Margin Polarity
(GHz) (dB) (dBuv/m)| (dB) (Degs) | (cm)
(dBuv) (dB/m) (dB) [(dBuV/m) (dBuv/m)| (dB)
2 * **1.594| 40.13 | PK2 | 27.9 -24.1 0 43.93 - - 74 -30.07 98 175 H
* **1.594| 23.72 |MAvl| 27.9 -24.1 1.89| 29.41 54 -24.59 - - 98 175 H
1 * **1.594| 40.6 | PK2 | 27.9 -24.1 0 44.4 - - 74 -29.6 181 141 \Y
* ** 1.594| 23.83 |MAvl| 27.9 -24.1 1.89| 29.52 54 -24.48 - - 181 141 \Y
3 * **3829| 41.54 | PK2 | 33.4 -32 0 42.94 - - 74 -31.06 84 246 H
* **3.834| 29.29 |MAvl| 33.4 -31.9 1.89| 32.68 54 -21.32 - - 84 246 H
5 * **4993| 44.08 | PK2 | 34.1 -32.2 0 45.98 - - 74 -28.02 | 223 122 H
* *%4.994| 28.95 |[MAvl| 34.1 -32.2 1.89| 32.74 54 -21.26 - - 223 122 H
4 * ** 3.887| 40.89 | PK2 | 33.4 -313 0 42.99 - - 74 -31.01 0 143 \Y
* ** 3.887| 28.78 |MAvl| 33.4 -313 1.89| 32.77 54 -21.23 - - 0 143 \Y
6 ***¥499| 54.46 | PK2 | 34.1 -32.2 0 56.36 - - 74 -17.64| 256 163 \Y
* *%4.994| 30.01 |[MAvl| 34.1 -32.2 1.89| 33.8 54 -20.2 - - 256 163 \Y
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak
MAv1 - Maximum RMS Average
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REPORT NO: R12053557-E11 DATE: 2018-06-06

FCC ID: A94424821 IC: 3232A-424821
Mid Channel
! 1:UL Marrisville — North Chamber 8 Mar 2818 14:83:47

Rodiated Emissions 3-Meters

PPDJ:ct Number: 12853557

185 Client: Bose

Config: External Antennas_SN: B122
Mode: BLE 244BMHz

95 Tested byi John Manser
85
Meak Limil (dBuU/m2

75

E

~

S s

)

Gl

~ Avg Limit CdBul/m)
55

1 4 18
Freguency (GHz)
T B0 e T e e 0 BT el | ST e B TR R Shemete 1 T ol
FCC Parti5C 2.4GHz RSE.TST Rev 9.5 26 Oct 2816
Meter AT0072 DC |Corrected . X Peak PK X X
Marker Frequency Reading| Det AF Amp/Cbl/Fitr/Pad Corr| Reading Ave Limit Margin Limit |Margin Azimuth Height Polarity
(GHz) (dB) (dBuv/m)| (dB) (Degs) | (cm)
(dBuv) (dB/m) (dB) [(dBuV/m) (dBuv/m)| (dB)
1 *1.298 | 36.02 | PK2 | 293 -25.2 0 | 40.12 - - 74 |-33.88| 169 | 162 | H
*1.298 | 23.97 [MAvl| 293 -25.2 1.89| 29.96 54 |-24.04 - - 169 | 162 | H
2 [***1369] 35.74 | PK2 | 29 249 0 | 39.84 - - 74 |-34.16| 244 [ 310 | V
**x 1368( 24.09 [MAv1| 29 249 1.89| 30.08 54 [-23.92 - - 244 | 310 V
4 |***3.889| 40.79 | PK2 | 334 313 0 | 42.89 - - 74 |-31.11| 255 | 263 | H
**x 3888 29.14 |MAv1| 33.4 313 1.89| 33.13 54 [-20.87 - - 255 | 263 | H
5 |[***4.978| 455 |Pk2 | 34.1 321 0 | 475 - - 74 265 | 177 | 354 | H
**x 4978 28.48 |MAv1| 34.1 321 1.89| 3237 54 [-21.63 - - 177 | 354 | H
3 [***3.884| 40.61 | PK2 | 33.4 313 0 | 4271 - - 74 |-31.29| 326 [ 176 | V
**x 3887 28.66 |MAvl| 33.4 313 1.89| 32.65 54 [-21.35 - - 326 | 176 | Vv
6 |***4.999| 51.16 | PK2 | 34.1 322 0 | 53.06 - - 74 |-2094| 193 [ 130 | V
**x4.998| 29.06 [MAvV1| 34.1 322 1.89| 32.85 54 [-21.15 - - 193 | 130 | V
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak
MAv1 - Maximum RMS Average
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REPORT NO: R12053557-E11 DATE: 2018-06-06

FCC ID: A94424821 IC: 3232A-424821
High Channel
HKUL Morrisville - Narth Chamber 8 Mar 2818 15:36:19

Rodiated Emissions 3-Meters

Project Number: 12853557
185 Client: Bose

Config: External Antennas_SN: B122
Mode: BLE 2488MHz

g5 Tested by: John Manser
a5
Peak Limit (dBuU/m2
7!:
‘e
~
2 fvg Limit CaBul/m)
55
45 :
. é ““gw\ g
o
1 2] 8
Frequency (GHz)
Range (6z) REW/VBU Ref/Attn  Det/Avg Tupe Sueep Pts  #9wps/flade  Label Ronge (GHz) RBU/UBY Ref/Attn  Det/Avg Type Sueep Pts  #oups/Mode  Lobel
1:1-3 IM(-6dB)/ 3Bk 1a7/1a PEAK/Pur AvgRMI)  T7meecCAuto) 6BEE  MAXH Horizontal 3:3-18 1M(-6dB) /38K 87/8 PEAK/Pur Avg(RMS)  S74meecthutol 18k MAXH Harizontal
FCC Part15C 2. 4GHz RSE.TST Rev 8.5 26 Oct 2016
Meter AT0072 DC |Corrected . X Peak PK X X
Frequency i Amp/Cbl/Fltr/Pad i Avg Limit |[Margin . . |Azimuth|Height| i
Marker Reading| Det AF Corr| Reading Limit |Margin Polarity
(GHz) (dB) (dBuv/m)| (dB) (Degs) | (cm)
(dBuv) (dB/m) (dB) [(dBuV/m) (dBuv/m)| (dB)
2 * *%2.288| 36.01 | PK2 | 31.5 -23.9 0 43.61 - - 74 -30.39| 229 224 H
* *%2.286| 24.26 |MAvl| 31.6 -23.9 1.89| 33.85 54 -20.15 - - 229 224 H
1 *1.298 | 35.67 | PK2 | 29.3 -25.2 0 39.77 - - 74 -34.23 | 284 266 \Y
*1.297 | 24.27 |[MAv1| 29.3 -25.2 1.89| 30.26 54 -23.74 - - 284 266 \Y
3 * **3967| 39.6 | PK2 | 33.4 -31.2 0 41.8 - - 74 -32.2 197 277 H
* **3967| 28.28 |MAvl| 33.4 -31.2 1.89| 32.37 54 -21.63 - - 197 277 H
5 * **4984| 47.82 | PK2 | 34.1 -32.2 0 49.72 - - 74 -24.28 | 245 117 H
* **4.984| 28.93 |[MAvl| 34.1 -32.2 1.89| 32.72 54 -21.28 - - 245 117 H
4 * **3983| 44.91 | PK2 | 33.4 -31.3 0 47.01 - - 74 -26.99| 231 117 \Y
* **3987| 28.07 |MAvl| 33.4 -313 1.89| 32.06 54 -21.94 - - 231 117 \Y
6 * **¥4999| 48.31 | PK2 | 34.1 -32.2 0 50.21 - - 74 -23.79| 305 117 \Y
* *%4.994| 29.18 |MAvl| 34.1 -32.2 1.89| 32.97 54 -21.03 - - 305 117 \Y
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak
MAv1 - Maximum RMS Average
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REPORT NO: R12053557-E11
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

9.3.TX ABOVE 1 GHz - BLE MODE, PCB ANTENNAS

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

(55Ul Morrisville - North Chanber 7 Mor 2818 17:36:14
Restricted Bondedge
s Fioet puer 1200357
Config: PCB Etched Antennas_SN: B188
Mode: BLE 24B2MHz
185 Tested by: Eric McCalister / Graham Allen
a5 nl
g / \\
§ 75 Peak Limit (dBulU/m> m
)
g
E)l:
55 Average Limit (dBulym)
45
WMHH Lol W\ Mo diaa bl L Ll bbb g uy M\ foal Ll o MW Frweem
3!:
2. 31 18, 5MHz/ 2.415
Frequency (GHz)
Range (6Hz) REH/UBU Ref/Attn  Det/fvg Typs Suesp Pts #5ups/lode  Labal Fonge (GHz) REW/VBU Ref/Attn  Det/fvg Typs Sueep Fis #5ups/fiode  Label
1:2.31-2.415 IM(-6cB)/ 31 1a7/1a PEAK/Pur fivgtRMI)  2Bnsectfiuto) 8B MAKH Horizontal 2:2.31-2.415 1M(-6dB) /31 187/18 AVER/Pur fivg(RMS)  2Bmsectfiuto) 8620  30ATAVG Harizontal -
Low CH Bondedge — H.TST Rev 9.5 26 Oct 2816
Met AT0072 DC |G ted| A . - PK . .
Frequency| € Fr Amp/Cbl/Fltr/Pad orres € vFraTge Margin|Peak Limit . _|Azimuth|Height| .
Marker (GHz2) Reading| Det AF (dB) Corr | Reading Limit (dB) | (dBuVv/m) Margin (Degs) | (cm) Polarity
(dBuv) (dB/m) (dB) |(dBuv/m)| (dBuv/m) (dB) 8
1 ***¥239| 34.52 | Pk 31.8 -23.9 0 42.42 - - 74 -31.58 | 300 162 H
2 * ** 2 384| 36.66 | Pk 31.8 -23.9 0 44.56 - - 74 -29.44 | 300 162 H
3 *** 239 24.62 |RMS| 31.8 -23.9 1.89 | 3441 54 -19.59 - - 300 162 H
4 *¥**¥239| 24.7 |RMS| 31.8 -23.9 1.89 | 34.49 54 -19.51 - - 300 162 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band

Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12053557-E11 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

(55Ul Marrisville — North Chamber 7 Mar 2818  18:02:58
Restricted Bondedge
Project Number: 12853557
115 Clitnt: Bose
Config: PCB Etched Antennos_SN: 8180
Mode: BLE 24B2MHz
185 Tested by: Eric McCalister / Grahom Allen
9!:
8!:
% Peak Limit (dBulU/m>
375
oS
55 Average Limit (dBuly/m)
2
4!: a 4‘
i)
35 3
2. 31 : : : o SHHZ/ : 2,415
Frequency (GHz)
Range (6z) REW/VBU Ref/Attn  Det/Avg Type Suesp Pts  #owpe/flads  Labal Rongs (GHz) RBU/UBY Ref/Attn  Det/Avg Typs Sueep Pts  Foups/Mode  Lobel
Low CH Bondedge - V. TST Rev 8.5 26 Oct 2016
Met AT0072 DC |G ted| A PK
Frequency| N Fr Amp/Cbl/Fltr/Pad orres € "?"‘Tge Margin|Peak Limit . _|Azimuth|Height| .
Marker (GHz) Reading| Det AF (dB) Corr | Reading Limit (dB) |(dBuv/m) Margin (Degs) | (cm) Polarity
(dBuV) (dB/m) (dB) |(dBuV/m)| (dBuV/m) (dB) €
1 ***239| 3455 | Pk 31.8 -23.9 0 42.45 - 74 -31.55| 131 272 Vv
2 * **2344| 38.13 | Pk 31.6 -23.9 0 45.83 - - 74 -28.17 | 131 272 Vv
3 ***239| 24.34 |RMS| 31.8 -23.9 1.89 | 34.13 54 -19.87 - - 131 272 Vv
4 * **2388| 25.01 |RMS| 31.8 -23.9 1.89 34.8 54 -19.2 - - 131 272 Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12053557-E11
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

{55UL Morrisville - North Chanber 7 Mar 2818  21:87:48
Restricted Bondedge
Project Numbsr: 12853557
115 Ot gt
Config: PCB Etched Antennas_SN: B188
Mode: BLE 2488MHz
185 Tested by: Eric McCalister / Graham Allen
gl: m
8!:
< e Peak Limit (dBul/m)
@
S
o5
. Average Limit CdBuU/m)
45 """"""""" - N TPOPIRT V]V P P PPN FETIR PO TR YT ! mu“\lu Ll MA‘WMI O A wLm_ALAA vy VIR TTR e .mtlmmw
o
3!:
2.4G 8. 3MH=/ Z.503
Frequency (GHz)
Range (6z) REW/VBU Ref/Attn  Det/Avg Type Suesp Pts  #9wpe/flads  Labal Ronge (GHz) RBU/UBY Ref/Attn  Det/Avg Typs Sueep Fts  Foups/Mode  Lobel
1:2.46-2.563 IM(-6cB)/ 31 1a7/1a PEAK/Pur fivgtRMI)  2Bnsectfiuto) 8B MAKH Horizontal 2:2.46-2.563 1M(-6dB) /31 187/18 AVER/Pur fivg(RMS)  2Bmsectfiuto) 8620  30ATAVG Harizontal -
High CH Bandedge - H. TST Rev 9.5 26 Oct 2816
Meter AT0072 DC |Corrected| Average PK
Frequency| . Amp/Cbl/Fltr/Pad . - .g Margin|Peak Limit . _|Azimuth|Height| .
Marker (GHz) Reading| Det AF (dB) Corr | Reading Limit (dB) |(dBuv/m) Margin (Degs) | (cm) Polarity
(dBuV) (dB/m) (dB) |(dBuV/m)| (dBuV/m) (dB) €
1 * **2484| 41.23 | Pk 32.3 -23.8 0 49.73 - - 74 -24.27 | 301 127 H
2 * *x2.484| 40.7 Pk 32.3 -23.8 0 49.2 - - 74 -24.8 301 127 H
3 * ** 2484 25.7 |RMS| 323 -23.8 1.89 | 36.09 54 -17.91 - - 301 127 H
4 * ** ) A484| 25.68 |RMS| 32.3 -23.8 1.89 | 36.07 54 -17.93 - - 301 127 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band

Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12053557-E11 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

(55Ul Marrisville - North Chamber 7 Mar 2818  21:26:57
Restricted Bondedge
Project Number: 12853557
115 Clitnt: Bose
Config: PCB Etched Antennos_SN: 8180
Mode: BLE 2488MHz
185 Tested by: Eric McCalister / Grahom Allen
gl:
8!:
S Peak Limit (dBul/im)
s 75
oS
Average Limit CdBuU/m)
55 E -
12
45 -
34
35 hasem o i eomidemer? oo
2.6 T8 3MHz/ Z.503
Frequency (GHz)
Range (6z) REW/VBU Ref/Attn  Det/Avg Type Suesp Pts  #owpe/flads  Labal Ronge (GHz) RBU/UBY Ref/Attn  Det/Avg Typs Sueep Pts  Foups/Mode  Lobel
High CH Bandedge - U.TST Rev 8.5 26 Oct 2016
Met AT0072 DC |G ted| A PK
Frequency| N Fr Amp/Cbl/Fltr/Pad orres € "?"‘Tge Margin|Peak Limit . _|Azimuth|Height| .
Marker (GHz) Reading| Det AF (dB) Corr | Reading Limit (dB) |(dBuv/m) Margin (Degs) | (cm) Polarity
(dBuV) (dB/m) (dB) |(dBuV/m)| (dBuV/m) (dB) €
1 * **2.484| 38.4 Pk 32.3 -23.8 0 46.9 - 74 -27.1 222 232 Vv
2 * ** D .484| 39.44 | Pk 32.3 -23.8 0 47.94 - - 74 -26.06 | 222 232 Vv
3 * ** ) A484| 25.06 |RMS| 32.3 -23.8 1.89 | 35.45 54 -18.55 - - 222 232 Vv
4 * **2A484| 25.16 |RMS| 32.3 -23.8 1.89 | 35.55 54 -18.45 - - 222 232 Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
Page 41 of 66
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: R12053557-E11

FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

HARMONICS AND SPURIOUS EMISSIONS

Low Channel
{15t Morrisville - Nerth Chamber 7 Mar 2818  18:88:28
Rodioted Emissions 3-Meters
185 Eo e 2
Config: PCB Etched Antennos_SN: 8188
Mode: BLE 24B2MHz
a5 i Tested by: Eric McCalister / Graham Allen
a5
Peak Limit (dBuU/m2
7!:
‘e
~
o
N fvg Limit CdBul/m)
55
4!:
g EE i g b
35 ”“,&“ J’Q‘,Hm,"‘“,, ‘ o i s
L by
I
1 4 18
Frequency (GHz)
Range (6z) REW/VBU Ref/Attn  Det/Avg Tupe Sueep Pts  #9wps/flade  Label Ronge (GHz) RBU/UBY Ref/Attn  Det/Avg Type Sueep Pts  #oups/Mode  Lobel
1:1-3 IM(-6dB)/ 3Bk a7/1a PEAK/Pur AvglRM3)  T7nsecCAuto) 6BEA  MAXH Horizontal 3:3-18 1M(-6dB) /38K 87/8 PEAK/Pur Avg(RM3)  57dnsecCAuto) 18k MAXH Harizontal
FCC Part15C 2.4GHz RSE.TST Rev 9.5 26 Oct 20816
Frequency Metfer AT0072 Amp/Cbl/Fltr/Pad| DC Corr Corrested Avg Limit |Margin|Peak Limit PK_ Azimuth|Height .
Marker (GHz) Reading| Det AF (dB) (dB) Reading (dBuv/m)| (dB) |(dBuv/m) Margin (Degs) | (cm) Polarity
(dBuv) (dB/m) (dBuv/m) (dB) 8
1 * ** 1,599 | 41.07 PK2 28 -24.1 0 44.97 - - 74 -29.03 95 165 H
* ** 1,599 | 23.92 | MAv1 28 -24.1 1.89 29.71 54 -24.29 - - 95 165 H
2 *¥**¥ 511 | 39.43 PK2 34.2 -30.8 0 42.83 - - 74 -31.17 143 149 H
*¥**¥ 511 | 28.09 | MAvl 34.2 -30.8 1.89 33.38 54 -20.62 - - 143 149 H
3 * **12.057| 34.13 PK2 38.7 -25.6 0 47.23 - - 74 -26.77 256 227 H
* **12.055| 22.62 | MAv1 38.7 -25.6 1.89 37.61 54 -16.39 - - 256 227 H
4 ***¥ 16 40.72 PK2 28 -24.1 0 44.62 - - 74 -29.38 165 129 Vv
***¥ 16 24 MAv1 28 -24.1 1.89 29.79 54 -24.21 - - 165 129 Vv
5 ***¥ 499 | 50.57 PK2 34.1 -32.2 0 52.47 - - 74 -21.53 262 167 Vv
* **¥ 4991 | 28.83 | MAv1 34.1 -32.2 1.89 32.62 54 -21.38 - - 262 167 Vv
6 ***¥3994 | 41.13 PK2 33.4 -31.5 0 43.03 - - 74 -30.97 4 213 Vv
**%¥3994 | 282 |MAvl 33.4 -31.5 1.89 31.99 54 -22.01 - - 4 213 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak

MAv1 - Maximum RMS Average
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REPORT NO: R12053557-E11

FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

Mid Channel
HKUL Morrisville - North Chamber 7 Mar 20818 19:11:35
Rodioted Emissions 3-Meters
185 Ero e 20
Config: PCB Eiched Antennas_SN: B188
Mode: BLE 244BMHz
a5 \ Tested by: Eric McCalister / Graham Allen
SE
Peak Limit (dBuU/m2
7!:
‘e
~
: °°
2 fvg Limit CaBul/m)
5!:
4 i
orarers
35
ZKMM
1 4 18
Frequency (GHz)
Range (6Hz) REL/UBU Ref/Attn  Det/fvg Type Suesp Pts #5ups/lode  Label Ronge (6Hz) REL/VBU Ref/Attn  Det/Avg Type Sueep Pts  #ups/fiode  Label
1:1-3 IM(-6dB)/ 3Bk 1a7/1a PEAK/Pur AvgRMI)  T7meecCAuto) 6BEE  MAXH Horizontal 3:3-18 1M(-6dB) /38K 87/8 PEAK/Pur Avg(RMS)  S74meecthutol 18k [ Harizontal
FCC Part15C 2.4GHz RSE.TST Rev 9.5 26 Oct 20816
Frequency Metfer AT0072 Amp/Cbl/Fltr/Pad| DC Corr Corrested Avg Limit |Margin|Peak Limit PK_ Azimuth|Height .
Marker (GHz) Reading| Det AF (dB) (dB) Reading (dBuv/m)| (dB) |(dBuv/m) Margin (Degs) | (cm) Polarity
(dBuV) (dB/m) (dBuV/m) (dB) €
1 *** 2691 | 36.49 PK2 32.4 -23.5 0 45.39 - - 74 -28.61 182 176 H
***¥ 2691 | 24.81 | MAv1 32.4 -23.5 1.89 35.6 54 -18.4 - - 182 176 H
2 * ** 3965 | 40.03 PK2 33.4 -31.2 0 42.23 - - 74 -31.77 257 243 H
* ** 3964 | 28.32 | MAv1 33.4 -31.2 1.89 32.41 54 -21.59 - - 257 243 H
3 * *%12.102| 34.42 PK2 38.8 -25.9 0 47.32 - - 74 -26.68 0 219 H
**%12.101| 22.74 | MAv1 38.8 -25.9 1.89 37.53 54 -16.47 - - 0 219 H
4 *** 1594 | 384 PK2 27.9 -24.1 0 42.2 - - 74 -31.8 227 112 Vv
* ** 1591 | 22.92 | MAv1 27.9 -24.1 1.89 28.61 54 -25.39 - - 227 112 Vv
5 **x 2774 | 36.59 PK2 32.2 -23.3 0 45.49 - - 74 -28.51 166 170 Vv
*** 2775 | 24.66 | MAv1 32.2 -23.3 1.89 35.45 54 -18.55 - - 166 170 Vv
6 * ** 1989 | 47.56 PK2 34.1 -32.2 0 49.46 - - 74 -24.54 204 150 Vv
*¥**¥ 499 | 28.91 | MAvl 34.1 -32.2 1.89 32.7 54 -21.3 - - 204 150 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak
MAv1 - Maximum RMS Average
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REPORT NO: R12053557-E11

FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

High Channel

I

UL Morrisville — North Chamber

7 Mar 2818

268:89:52

Rodioted Emissions 3-Meters
- Project Number: 12853557
18 Client: Bose
Config: PCB Eiched Antennas_SN: B188
Mode: BLE 2488MHz
a5 ‘ Tested by: Eric McCalister / Graham Allen
a5
Peak Limit (dBuU/m2
7!:
‘e
~
é 6!: |
2 fvg Limit CaBul/m)
55
4!:
35
2:«;“
1 [Iz] 8
Frequency (GHz)
Range (6z) REW/VBU Ref/Attn  Det/Avg Tupe Sueep Pts  #9wps/flade  Label Ronge (GHz) RBU/UBY Ref/Attn  Det/Avg Type Sueep Pts  #oups/Mode  Lobel
1:1-3 IM(-6dB)/ 3Bk 1a7/1a PEAK/Pur AvgRMI)  T7meecCAuto) 6BEE  MAXH Horizontal 3:3-18 1M(-6dB) /38K 87/8 PEAK/Pur Avg(RMS)  S74meecthutol 18k MAXH Harizontal
FCC Part15C 2. 4GHz RSE.TST Rev 8.5 26 Oct 2016
Frequency Metfer AT0072 Amp/Cbl/Fltr/Pad| DC Corr Corrested Avg Limit |Margin|Peak Limit PK_ Azimuth|Height .
Marker (GHz) Reading| Det AF (dB) (dB) Reading (dBuv/m)| (dB) |(dBuv/m) Margin (Degs) | (cm) Polarity
(dBuv) (dB/m) (dBuv/m) (dB) 8
1 * ** 1,598 | 42.65 PK2 28 -24.1 0 46.55 - - 74 -27.45 42 261 H
* ** 1599 | 23.95 | MAvl 28 -24.1 1.89 29.74 54 -24.26 - - 42 261 H
2 * ** 4,995 | 40.42 PK2 34.1 -32.2 0 42.32 - - 74 -31.68 269 103 H
* **¥ 4994 | 28.94 | MAv1 34.1 -32.2 1.89 32.73 54 -21.27 - - 269 103 H
3 * **11.144| 35.39 PK2 37.9 -25.6 0 47.69 - - 74 -26.31 37 372 H
***11.142| 23.47 |MAv1 37.9 -25.6 1.89 37.66 54 -16.34 - - 37 372 H
4 * ** 1595 | 43.34 | PK2 27.9 -24.1 0 47.14 - - 74 -26.86 15 289 Vv
* ** 1,593 | 24.05 | MAv1 27.9 -24.1 1.89 29.74 54 -24.26 - - 15 289 Vv
5 ***¥ 4978 | 46.8 PK2 34.1 -32.1 0 48.8 - - 74 -25.2 215 206 Vv
***¥ 4979 | 28.41 | MAv1 34.1 -32.1 1.89 32.3 54 -21.7 - - 215 206 Vv
6 ***¥ 498 | 52.63 PK2 34.1 -32.1 0 54.63 - - 74 -19.37 265 127 Vv
*** 498 | 28.99 | MAvl 34.1 -32.1 1.89 32.88 54 -21.12 - - 265 127 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak
MAv1 - Maximum RMS Average
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REPORT NO: R12053557-E11
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

9.4.RADIATED WORST-CASE

SPURIOUS EMISSIONS 0.009 TO 30 MHz (WORST-CASE CONFIGURATION, PCB ANT)

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 414788.

138UL Morrisville - South Chombker 8 Mor 2818 23:12:42
\\ RF Emissions
s ET?;iEt szzer 12853557
\\\ Config: PCB Etched Antennas _SN: B188
| Mode: BLE WC
106 Tested by: Graham Allen
~—_
94 -~
E 82
B
EE’ Joh. L 1 FGC 15.289 iCpriojectedtio 3m)
s Yo ~
5 Py 4
% 58 ! ‘“‘“‘A-\.a_c:._, ™ u@ i
i n*wl.!'r\'-‘ ‘“,“,“ i ”"\. Y A E
46 R S LU 5
i, M C;) .
¢ el
> ) “!”"'ﬂl-‘wt;.,m i, ®
"M-q\‘!'Nuy\\-l”;‘:'lw\;}‘.:,“‘)d‘ i S
22 s e
2ee]] ] 1 0 30
Frequency (MHz)
Range (HHz) REW/UBW Ref/Attn  Det/fvg Tupe Sweep Pt=  #Sups/Mode Lobel Range (MHz) RELI/ VB Ref/ftin  Det/fvg Type Sueep Pt=  #Sups/Mode Label
1:.089-.15 208(-6dB)/ 3k 187/18 PERAK/Uolt fvg TAnsec(Auto) 5805  MAXH Bdeg 9-15
2:.15-38 9kC(-6dB)/ 188k 97/18 PEAK/Uolt Avg 15meecCAuto) 6655  MAXH Bdeg .15-.
FCC15.209 FCC 15.209 FCC 15.209
Meter ATO0079 Corrected QP AV PK .
Frequency . Cbl . QP . AV . PK . |Azimuth
Marker (MHz) Reading | Det AF (dB) Reading (projected Margin (projected Margin (projected Margin (Degs)
(dBuv) (dB/m) dB(uV/m) to 3m) (dB) to 3m) (dB) to 3m) (dB)
4 .06536 44.09 Pk 11.8 .1 55.99 - - 111.3 -55.31 131.3 -75.31 | 0-360
5 1.2087 31.34 Pk 11.5 2 43.04 65.96 -22.92 - - - -22.92 | 0-360
6 12.31155 17.1 Pk 10.6 .6 28.3 69.54 -41.24 - - - -41.24 | 0-360
1 .06545 44.85 Pk 11.8 .1 56.75 - - 111.29 -54.54 131.29 -74.54 | 0-360
2 .67935 36.5 Pk 11.5 .1 48.1 70.96 -22.86 -22.86 | 0-360
3 11.8136 16.75 Pk 10.7 .6 28.05 69.54 -41.49 -41.49 | 0-360
Pk - Peak detector
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REPORT NO: R12053557-E11 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

SPURIOUS EMISSIONS 0.009 TO 30 MHz (WORST-CASE CONFIGURATION, EXTERNAL ANT)

{3ptl Merrisville - North Chamber ] 12 Mar 2818  11:28:57
\\ RF Emissions
e Eroe! e 12
i S Config: External Antennas_SN: 8122
~ Mode: BLE WC
186 Tested by: John Manser
\
94 -
E 82
% - — 1 FGC 15.2P9 i(prio jécted ito 3m)
o e \I
3 - Wl
o S T A
K R T = .
. Hhigl W‘“‘t_.‘!..,“m\ " g Al sy
46 i oy
g ""» i %
d W “""*“\ﬂ\'-‘w..‘
34 Pty
ol -\‘,M{'VA_A/R“I iy i ) %
- TRt
Naizz] ] i 1z ‘ 30
Frequency (MHz)
Range () REW/ VB Ref/Attn  Det/Avg Type Sueep Pts %5ups/Mode  Label % Ronge (NHz) REW/VBU Ref/Attn  Det/Avg Type Sueep Fis #ups/fode Label
1:.B85-.1 200C-6dB) /3« 187/18 PEAK/Valt fvg TdmzecCAuto) 5885  HMAXH Bdeg 9-156¢
2:.15-38 Ok(-6dB)/ 108k  97/18 PEAK/Valt Avg 15meec(Auto) 6655  MAXH ldeg . 15-.
Meter AT0079 Corrected FCC15.209 ap FCC15.209 AV FCC15.209 PK .
Frequency . Chbl . QP . AV . PK .| Azimuth
Marker (MHz) Reading | Det AF (dB) Reading (projected Margin (projected Margin (projected Margin (Degs)
(dBuv) (dB/m) dB(uV/m) to 3m) (dB) t0 3m) (dB) to 3m) (dB)
1 .10913 36.67 Pk 11.6 1 48.37 106.85 -58.48 - - - - 0-360
2 11176 35.34 Pk 11.6 1 47.04 - - 106.64 -59.6 126.64 -79.6 0-360
4 1.19972 30.92 Pk 115 2 42.62 66.02 -23.4 - - - - 0-360
3 1.19972 29.17 Pk 115 2 40.87 66.02 -25.15 - - - - 0-360
5 13.57211 18.72 Pk 10.5 .6 29.82 69.54 -39.72 - - - - 0-360
6 13.71118 15.99 Pk 10.4 .6 26.99 69.54 -42.55 - - - - 0-360
Pk - Peak detector
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REPORT NO: R12053557-E11 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

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

QFUL Morrisville - South Chomber 8 Mor 2618 22:28:23
Roadioted Emissions - 3 Meters
Project Number: 12853557
85 AR
Cont'ig: PLB btched Antennas_SN: W18d
Mode: BLE LC
75 Tested by: Graham Allen
6!:
55
: |
~
E A5 EPR iR T CER U/ ‘
- a 3 8
/ \ |
,,,,,, i R B B NWA“ e "‘ [ ST 1 AU N 1 B( N M " U sl Ledabat T
25%&@/{’4{}‘ M | “‘M ﬂﬂf‘(' WMWM‘M\MMM ’“‘“HWMW I """““‘;y” waiwe
I iy iy i
s MW"‘\M Nﬂ\ W
30 180 18908
Frequency (MH>)
Range_ (NHz) REU/UB Ref/ttn  Det/Avg Tupe Sueep Fts  #Sups/Mode  Lobel Ronge (MHz) EED Ref/ftin  Det/Avg Type Susep Pts  #5ups/fode  Label
1:36-266 128k(-6dB) /1M 97/18 PEAK/LogPur-Video  Imeec(Auta)  4BBB  MAXH Horizontal| 3:206-16660 128k (-6dB)/ 1M 97/18 PEAK/LogPur-Video  dmsec(Auto)  8ABE  MAXH Horizontal
Meter Corrected
Frequency X AT0074 AF . QPk Limit Margin | Azimuth | Height .
Marker Reading | Det Cbl/Amp (dB) | Reading Polarity
(MHz) (dBuV) (dB/m) (dBuV/m) (dBuVv/m) (dB) (Degs) | (cm)
1 105.8182 44.67 Qp 16 -31 29.67 43.52 -13.85 20 289 H
2 268.1089 51.07 Pk 17.7 -29.8 38.97 46.02 -7.05 0-360 102 H
3 376.3949 47.93 Qp 19.8 -29.1 38.63 46.02 -7.39 226 232 H
4 42.7433 46.15 Qp 16.4 -31.6 30.95 40 -9.05 28 124 Vv
5 105.1169 51.33 Pk 15.8 -31 36.13 43.52 -7.39 0-360 101 Vv
6 267.6088 48.58 Pk 17.7 -29.8 36.48 46.02 -9.54 0-360 199 Vv
7 397.4521 48.18 Qp 20.2 -29.2 39.18 46.02 -6.84 333 142 Vv
8 785.2761 39.61 Pk 25.9 -27.9 37.61 46.02 -8.41 0-360 199 Vv
PK —peak detector
Qp - Quasi-Peak detector
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REPORT NO: R12053557-E11 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

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

ol Marrisville — North Chamber 12 Mar 2818 09:49.:44
Rodioted Emissions — 3 Meters
= Project Mumber: 12853557
8 Client: Bose
Config: External Antennas_SN: 8122
Mode: BLE WC
75 Tested by: John Manser
65
5|:
: |
~
3 45 Ok T CAB U T f
S [
Z > g
35 - e 45 B
: i Cj% J‘ﬁ‘ e
. | (! ’ “ 77777777777777777777777777777777777 I ba‘ Lk >"‘J“f“" e
g e Rt , W - Wh“‘* y MMWWMW o M
gl i
15 W g
30 168 1800
Frequency (MHz)
Range (=) REW/VBU Ref/Attn  Det/Avg Type Sueep Pts  #9wps/fade  Label Ronge (Hz) RBU/UBY Ref/Attn  Det/Avg Type Sueep Pts  #oups/Mode  Lobel
| 38-288 128k(-6dB) /1M 97/18 PEAK/LagPur-Uideo  Imsec(futo)  4BBE  MAKH Horizontal 3:208-1088 120kC-BdB)/1M - 97/18 PEAK/LogPur-Uideo  Jmsec(futo) 8688 MAXH Harizontal
Meter Corrected . . . .
Marker Fr((e:nt::zr;cy Reading | Det |AT0073 (dB/m)| Amp/Cbl (dB) | Reading &';I;t;;:[) I\ll(erg)m l'\(zl;r:l'lst)h '-I(i:f‘?t Polarity
(dBuV) (dBuV/m) i
5 * *%121.541 | 38.39 Qp 19.1 -30.8 26.69 43.52 -16.83 256 353 H
1 * ** 38,1196 | 38.31 Qp 20.6 -31.7 27.21 40 -12.79 344 128 Vv
6 * **121.4164| 38.71 Qp 19.1 -30.8 27.01 43.52 -16.51 211 105 Vv
2 44,7413 45.98 Qp 15.9 -31.5 30.38 40 -9.62 261 110 Vv
3 59.6452 50.77 Qp 12.7 -31.3 32.17 40 -7.83 280 105 Vv
4 104.1993 41.24 Qp 16.4 -30.9 26.74 43.52 -16.78 155 111 Vv
7 147.274 42.27 Qp 17.8 -30.5 29.57 43.52 -13.95 100 203 H
8 149.7558 43.19 Qp 17.7 -30.5 30.39 43.52 -13.13 182 137 Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Qp - Quasi-Peak detector
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REPORT NO: R12053557-E11 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

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

1“:UL Morrisville - Narth Chamber 13 Mar 2818 16:41:81

Rodiated Fmissions 3-Meters
= Project Number: 12853557

18 Client: Bose
Config: PCB Etched Antennos_SN: 8180
Mode: BLE WC

95 Tested by: John Manser

35

75k-Peak. Limit LdBul/m]

55

CdBulU/m3

ol Average Limit (dBuU/m)

45 1 2 3 4 6
350 e WWWWUM “iw Wy
2!:
18 20.5

Frequency (GHz)

Range _(EHz) REW/VB Raf/Atin  Det/Avg Tup
1:18-26.5

o Susep Pte 45upe/flade  Label Ronge (6Hz) REU/ VBN Ref/Attn  Det/fug Tupe Sueep Pia  ¥oups/fiode  Label
IM(-6dB)/3M 99/2 PEAK/Pur fvgtRMI)  Auto 18k IAXH -26.5 IAXH

Horizontal | 2015 M-GdB) /M 99/2 PEAK/Pur Avg(RNS)  Auto 18k Vertical

Frequency Metfer AT0076 IAmp/Cbl bc Corrested A"?"‘Tge Margin| Peak Limit |Margin|Azimuth|Height| .
Marker (GHz2) Reading| Det AF (dB) Corr | Reading Limit (dB) | (dBuv/m) | (dB) | (Degs) | (cm) Polarity
(dBuv) (dB/m) (dB) |(dBuV/m)| (dBuV/m)
2 [***19.189] 486 | PK2 | 3238 -41 0 40.4 - - 74 336 | 80 [387 ] H
*** 1919 | 36.98 [MAvl| 32.8 41 | 1.89 | 30.67 54 -23.33 - - 80 | 387 | H
4 [***20909| 48.84 | PK2 | 33.1 | -41.2 0 40.74 - - 74 33.26| 241 [ 337 | H
* %% 20.906| 37.44 [MAv1| 33.1 | -41.2 | 1.89 | 31.23 54 -22.77 - - 241 | 337 | H
5 [***22452( 4837 | PK2 | 33.7 -41 0 41.07 - - 74 3293 59 [372| H
**x 2245 36.73 [MAv1| 337 41 | 1.89 | 31.32 54 -22.68 - - 59 |[372] H
1 [**+18741| 48.08 | PK2 | 325 | -41.1 0 39.48 - - 74 3452| 130 |321| vV
* ** 18 739| 36.63 [MAvl| 325 41 | 1.89 | 30.02 54 -23.98 - - 130 | 321 | V
3 [***20.415] 49.15 | Pk2 | 33.1 | -41.3 0 40.95 - - 74 3305| 244 | 155 | Vv
***20.413] 37.54 [MAv1| 331 | -41.3 | 1.89 | 31.23 54 -22.77 - - 244 | 155 | v
6 |[***22527| 4834 | PK2 | 33.7 | -40.9 0 41.14 - - 74 3286| 112 | 263 | Vv
*** 22 526| 36.93 [MAvl| 33.7 | -40.9 | 1.89 | 31.62 54 -22.38 - - 112 | 263 | V
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak
MAv1 - Maximum RMS Average
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REPORT NO: R12053557-E11 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

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

H:UL Marrisville - North Chamher 13 Mar 2818 13:86:52

Rodiated Fmissions 3-Meters

85 Prajest Number: 12853557
ient: Bose
Config: External Antennas_SN: 8122
Mode: BLE UC
95 Tested by: John Manser

S5

75k-Peak. Limit LdBul/m]

55

CdBulU/m3

ol Average Limit (dBuU/m)

45 1 5 3 4 5 6
BKWW
2!:

18 20.5

Frequency (GHz)

Range _(EHz) REW/VB Ref/Atin  Det/Avg Tupe Sucep Pte 45upe/flade  Label Ronge (6Hz) REU/ VBN Ref/Attn  Det/fug Tupe Sueep Pia  ¥oups/fiode  Label
1:18-26.5 IM(-6dB)/3M 99/2 PEAK/Pur fivgtRM3)  1Bmsectfiutol 18k MAXH Horizontal | 2:18-26.5 1M(-6dB) /3M 95/2 PEAK/Pur fivg(RMS)  16msectfiuto) 18k MAKH Vertical

Frequency Metfer AT0076 IAmp/Cbl bc Corrested A"?"‘Tge Margin| Peak Limit |Margin|Azimuth|Height| .
Marker (GHz2) Reading| Det AF (dB) Corr | Reading Limit (dB) | (dBuv/m) | (dB) | (Degs) | (cm) Polarity
(dBuv) (dB/m) (dB) |(dBuV/m)| (dBuV/m)
1 [***18592] 49.25 | PK2 | 32.6 | -40.9 0 40.95 - - 74 3305 111 [ 253 | H
*** 18 591| 36.86 [MAvl| 326 | -40.9 | 1.89 | 30.45 54 -23.55 - - 111 | 253 | H
3 [***19683] 4931 | P2 | 32.7 | -41.2 0 40.81 - - 74 3319 88 |[283| H
*** 19.684| 37.26 [MAvl| 327 | -41.2 | 1.89 | 30.65 54 -23.35 - - 88 | 283 | H
5 [***22044] 49.19 | PK2 | 33.7 | -40.8 0 42.09 - - 74 3191| 349 | 162 | H
* ** 22 044] 36.66 [MAv1| 337 | -409 | 1.89 | 31.35 54 -22.65 - - 309 | 162 | H
2 [***19.197| 4967 | PK2 | 328 -41 0 41.47 - - 74 3253 46 | 131 | V
*** 19.196| 37.08 [MAvl| 32.8 41 | 1.89 | 30.77 54 -23.23 - - 46 | 131 | Vv
4 [***20897| 49.52 | PK2 | 33.1 | -41.2 0 41.42 - - 74 3258 0 104 | Vv
***20.897| 37.58 [MAv1| 33.1 | -412 [ 1.89 | 31.37 54 -22.63 - - 0 104 | Vv
6 |[***22.581| 48.85 | PK2 | 33.6 | -40.9 0 41.55 - - 74 3245| 258 | 129 | Vv
*** 22 581| 36.97 [MAvl| 336 | -40.9 | 1.89 | 31.56 54 -22.44 - - 258 | 129 | Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak
MAv1 - Maximum RMS Average
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REPORT NO: R12053557-E11 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Fregquency of Emission (MHz) Conducted Limit (dBuV)
uasi-peak Average
0.15-0.5 6 to 56 560 to 46
0.5-5 56 46
5-30 Gl S0
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

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

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

Line conducted data is recorded for both lines.
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REPORT NO: R12053557-E11 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

LINE 1 RESULTS — PCB ANTENNA

(ggllterrisville - LC 208 Mar 2818  19:86:13
Conducted RFT Unltage
Project Number: 12853557
el Tt gt
Config: PCB Etched Antennas_SN: 8180
Mode: BLE UC
85 Tested by: Eric McCalister / John Manser
78
—
o 6o OFLimiE
I
é 58 ! — Avg LimTt
= ) 2 o
1,1
2 b v et
392 /\/\/\ /\f\/\ U 8 19 wnl o I M\M')MVWVW‘V A )\
. 12
A N Y e\ P
U \) Vo v W v \/vv ¥ \v
19 L
15 i [z] 38
Frequency (MHz)
Range (MHz) RBUAVBL Ref/ftin  Dei/fivg Mode Sweep Pia  #Swps/Mode Lohel Range (MHz) RBUAVBI Ref/ftin  Det/fvg Mode Sweep Pie  $5ups/Mode Label
1:.15-38 Ik (-6dBI /- 82/1a Pk/Av 15/ 3kHz 9951 1/WRIT Line-Lt
E 156K-38MH=z FCC 15-2H7 Step Rovr . TST Rev 9.5 28 Aug 2015
Range 1: Line-L1 .15 - 30MHz
Meter L. Corrected . .
Frequency i Cbl/Limiter i . Margin . Margin
Marker Reading | Det | LISN VCF (dB) Reading QP Limit Avg Limit
(MHz) (dB) (dB) (dB)
(dBuVv) dBuV
1 .159 34.74 Pk 2 10 44.94 65.52 -20.58 - -
2 .159 22.22 Av 2 10 32.42 - - 55.52 -23.1
3 462 34.97 Pk 0 9.9 44.87 56.66 -11.79 - -
4 456 28.54 Av 0 9.9 38.44 - - 46.77 -8.33
5 .735 30.71 Pk 0 9.9 40.61 56 -15.39 - -
6 732 22.75 Av 0 9.9 32.65 - - 46 -13.35
7 .843 27.36 Pk 0 9.9 37.26 56 -18.74 - -
8 .834 19.6 Av 0 9.9 29.5 - - 46 -16.5
9 1.2885 27.51 Pk 0 10 37.51 56 -18.49 - -
10 1.266 18.66 Av 0 10 28.66 - - 46 -17.34
11 13.728 24.04 Pk 1 10.1 34.24 60 -25.76 - -
12 13.719 15.72 Av 1 10.1 25.92 - - 50 -24.08
Pk - Peak detector
Av - Average detection
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REPORT NO: R12053557-E11 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

LINE 2 RESULTS — PCB ANTENNA

(gpll-Morrisville - LC 20 Mar 2818  19:86:13
Conducted RFI Uoltage
Project Number: 12053557
el Tt gt
Config: PCB Etched fintennos_SN: 8180
Mode: BLE UC
85 Tested by: Eric McCalister / John Manser
78
—
N 66 TP CTmTE
I
5 —
;) 58 \1@{ Avg LimTt
15
S aplo 14 3 |
21
/\/\/\ W £y 109 v P
” V \ ﬂ 5 7@\24 """"" u '
Bl M??W\’\ /D\MA /\\/\ DAAANAS A U L Yo
N v AL IAL M I
N
e Nt 1‘\/\‘
15 i I 30
Frequency (MHz)
Range (MHz) RBUAVBL Ref/ftin  Det/fivg Mode Sweep Pia  #Swps/Mode Lohel Range (MHz) RBUAUBI Ref/ftin  Det/fvg Mode Sweep Pis  $5ups/Mode Label
E 158K-38MHz FCC_15-267 Step Rovr.TST Rev 9.5 28 Aug 20815
Range 2: Line-L2 .15 - 30MHz
Meter . Corrected X X
Frequency . Cbl/Limiter i L. Margin . Margin
Marker Reading | Det | LISN VCF (dB) Reading QP Limit Avg Limit
(MHz) (dB) (dB) (dB)
(dBuVv) dBuVv
13 462 34.52 Pk 1 9.9 44.52 56.66 -12.14 - -
14 .459 27.44 Av 1 9.9 37.44 - - 46.71 -9.27
15 .735 30.85 Pk 0 9.9 40.75 56 -15.25 - -
16 .735 22.23 Av 0 9.9 32.13 - - 46 -13.87
17 1.251 26.78 Pk 0 10 36.78 56 -19.22 - -
18 1.257 18.94 Av 0 10 28.94 - - 46 -17.06
19 1.551 23.08 Pk 0 10 33.08 56 -22.92 - -
20 1.56 13.83 Av 0 10 23.83 - - 46 -22.17
21 2.073 24.68 Pk 0 10 34.68 56 -21.32 - -
22 2.076 16.26 Av 0 10 26.26 - - 46 -19.74
23 2.631 24.11 Pk 0 10 34.11 56 -21.89 - -
24 2.655 16.79 Av 0 10 26.79 - - 46 -19.21
Pk - Peak detector
Av - Average detection
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REPORT NO: R12053557-E11
FCC ID: A94424821

DATE: 2018-06-06
IC: 3232A-424821

LINE 1 RESULTS — EXTERNAL ANTENNA

UL-Marrisville - LC

29 Mar 20818 21:16:43

1808
Conducted RFT Unltage
Project Number: 12053557
el Tt gt
Config: External Antennas_SN: 8122
Mode: BLE 1C
a9 Tested by: Groham Allen / John Manser
78
—
o 6B OF LMY
I
i 58 — Avg LimTt
3
8 g VA 2
' R
il (il
28 v U \ﬂ U
18
15 i [z} 30
Frequency (MHz)
Range (MHz) REW/VBW Ref/ftin  Dei/fivg Mode Sweep Pia  #Swps/Mode Lohel Range (MHz) REBU/VBW Ref/ftin  Det/fvg Mode Sweep Pie  $5ups/Mode Label
1:.15-38 Ik (-6dBI /- 82/1a Pk/Av 15/ 3kHz 9951 1/WRIT Line-Lt
E 156K-38MH=z FCC 15-2H7 Step Rovr . TST Rev 9.5 28 Aug 2015
Range 1: Line-L1 .15 - 30MHz
Meter Corrected
Fi Cbl/Limit Margi Margi
Marker rc(e:nl:azr;cy Reading | Det | LISN VCF (dB) /(dl::)l er Reading QP Limit (Z;g;n Avg Limit (Z;g;n
(dBuV) dBuV
1 477 34.98 Pk 0 9.9 44.88 56.39 -11.51 - -
2 477 28.16 Av 0 9.9 38.06 - - 46.39 -8.33
3 .753 30.07 Pk 0 10 40.07 56 -15.93 - -
4 .753 21.95 Av 0 10 31.95 - - 46 -14.05
5 1.215 27.91 Pk 0 10 37.91 56 -18.09 - -
6 1.212 19.24 Av 0 10 29.24 - - 46 -16.76
7 2.151 25.98 Pk 0 10 35.98 56 -20.02 - -
8 2.142 18.01 Av 0 10 28.01 - - 46 -17.99
9 13.6485 17.69 Pk 1 10.1 27.89 60 -32.11 - -
10 13.653 7.51 Av 1 10.1 17.71 - - 50 -32.29
11 25.479 12.24 Pk 3 10.2 22.74 60 -37.26 - -
12 25.521 4.26 Av 3 10.2 14.76 - - 50 -35.24
Pk - Peak detector
Av - Average detection
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REPORT NO: R12053557-E11 DATE: 2018-06-06
FCC ID: A94424821 IC: 3232A-424821

LINE 2 RESULTS — EXTERNAL ANTENNA

(pgUlMorrisville - LC 29 Mar 2818  21:16:43
Conducted RFT Unltage
e Eiouet oneer: 1200
Config: External Antennas SN: 8122
Mode: BLE UC
a9 Tested by: Graham Allen / John Manser
70
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5 s 14 2 t
M P 12 21
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e mAN bl B4 bty Y L =
Q
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T PO ERAG
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15 i 8 36
Frequency (MHz)
Range (MHz) REW/VBU Ref/ftin  Det/fivg Mode Sweep Pia  #Swps/Mode Lohel Range (MHz) REBU/VBW Ref/ftin  Det/fvg Mode Sweep Pis  $5ups/Mode  Label
E 156K-38MH=z FCC 15-2H7 Step Rovr . TST Rev 9.5 28 Aug 2015
Range 2: Line-L2 .15 - 30MHz
Meter e Corrected . .
Marker Fr((e:nl:azr;cy Reading | Det | LISN VCF (dB) Cbl/(l(.;an)lter Reading QP Limit M(Z;g; n Avg Limit M(Z;g; n
(dBuV) dBuV
13 468 35.44 Pk 1 9.9 45.44 56.55 -11.11 - -
14 477 28.15 Av 1 9.9 38.15 - - 46.39 -8.24
15 .759 30.64 Pk 0 9.9 40.54 56 -15.46 - -
16 .729 22.29 Av 0 9.9 32.19 - - 46 -13.81
17 1.218 27.85 Pk 0 10 37.85 56 -18.15 - -
18 1.209 20.06 Av 0 10 30.06 - - 46 -15.94
19 2.148 25.45 Pk 0 10 35.45 56 -20.55 - -
20 2.151 17.51 Av 0 10 27.51 - - 46 -18.49
21 13.695 24.04 Pk 1 10.1 34.24 60 -25.76 - -
22 13.608 16.09 Av 1 10.1 26.29 - - 50 -23.71
23 25.569 14.58 Pk 2 10.2 24.98 60 -35.02 - -
24 25.608 7.22 Av 2 10.2 17.62 - - 50 -32.38
Pk - Peak detector
Av - Average detection
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