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REPORT NO: R12663957C-E3 DATE: 2019-09-11
FCC ID: A94427929 IC: 3232A-427929

1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: Charging Case
MODEL.: 427929
SERIAL NUMBER: Non-serialized
DATE TESTED: 2019-03-18 to 2019-03-25
LP0002 Clause Requirement Result Comment
See Comment | Duty Cycle Reporting purposes only | Per ANSI C63.10, Section 11.6
3.10.1.6 (2A) 6dB BW Compliant None
3.10.1.2 (10) Output Power Compliant None
. Per ANSI C63.10, Section
See Comment | Average power Reporting purposes only 11.9.23.2
3.10.1.6 (2B) PSD Compliant None
3.10.1.5 Cor_1du_cted Spurious Compliant None
Emissions
2.7,2.8,211 Radiated Emissions Compliant None
2.3 AC .'V'"?"”S Conducted Compliant None
Emissions

UL LLC tested the above equipment in accordance with the requirements set forth in the above
standards. The test results show that the equipment tested is capable of demonstrating
compliance with the requirements as documented in this report.

The results documented in this report apply only to the tested sample, under the conditions and
modes of operation as described herein. It is the manufacturer's responsibility to assure that
additional production units of this model are manufactured with identical electrical and
mechanical components. All samples tested were in good operating condition throughout the
entire test program. Measurement Uncertainties are published for informational purposes only
and were not taken into account unless noted otherwise.

This document may not be altered or revised in any way unless done so by UL LLC and all
revisions are duly noted in the revisions section. Any alteration of this document not carried out
by UL LLC will constitute fraud and shall nullify the document. This report must not be used by
the client to claim product certification, approval, or endorsement by NVLAP, NIST, any agency
of the Federal Government, or any agency of the U.S. government.
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REPORT NO: R12663957C-E3 DATE: 2019-09-11
FCC ID: A94427929 IC: 3232A-427929

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with LP0002, ANSI C63.10-
2013, KDB 558074 D01 15.247 Meas Guidance v05, ANSI C63.4-2014.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 12 Laboratory
Drive, Research Triangle Park, North Carolina, USA and 2800 Suite Perimeter Park Dr.,
Morrisville, North Carolina, USA. The following table identifies which facilities were utilized for
radiated emission measurements documented in this report. Specific facilities are also
identified in the test results sections.

12 Laboratory Dr. 2800 Suite Perimeter Park Dr.
[ ] chamber A 1SED:2180C-1) | [ | Chamber North (ISED:2180C-3)
[ ] chamber c (1SED:2180C-2) | [X] Chamber South (ISED:2180C-4)

The above test sites and facilities are covered under FCC Test Firm Registration # 703469.
Chambers above are covered under Industry Canada company address and respective code.

UL LLC (RTP) is accredited by NVLAP, Laboratory Code 200246-0.

US-NCC MRA Laboratory Code is SL2-IN-E-1033 (US0067).
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REPORT NO: R12663957C-E3 DATE: 2019-09-11
FCC ID: A94427929 IC: 3232A-427929

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

RADIATED EMISSIONS

Where relevant, the following sample calculation is provided:

Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) + Cable
Loss (dB) — Preamp Gain (dB)

36.5dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

Final Voltage (dBuV) = Measured Voltage (dBuV) + Cable Loss (dB) + Limiter Factor (dB) +
LISN Insertion Loss.

36.5dBuV + 0dB +10.1 dB+ 0 dB =46.6 dBuV

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Radio Frequency (Spectrum Analyzer) 141.2 Hz
Occupied Channel Bandwidth 2.00%
1.3 dB (PK)
RF output power, conducted 0.45 dB (AV)
Power Spectral Density, conducted 2.47 dB
Unwanted Emissions, conducted 3.05dB
All emissions, radiated 4.88 dB
Temperature 2.26°C
Humidity 6.79%
DC Supply voltages 1.70%
Time 3.39%

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: R12663957C-E3 DATE: 2019-09-11
FCC ID: A94427929 IC: 3232A-427929

5. EQUIPMENT UNDER TEST
5.1. EUT DESCRIPTION

The EUT is a BLE charging case.

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power | Output Power
(MHZ) (dBm) (mW)
2402 - 2480 BLE -0.89 0.81
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an PCB inverted L antenna, with a maximum gain of 5.75 dBi.

5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was:
BT firmware version 13944,

Audio firmware version 5360.

AppsO0 firmware version 1213.

Apps1 firmware version 1547165335.

The EUT driver software installed in the host support equipment during testing was 97.0.0.0
The test utility software, BlueTest3, used during testing was 3.1.4

5.5. WORST-CASE CONFIGURATION AND MODE

Radiated emissions 1-18GHz were performed with the EUT set to low, mid, and high channels.
Radiated emission below 1GHz and above 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.

The fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z, it was
determined that X orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in X orientation.

Worst-case data rates as provided by the client were:

BLE: 1 Mbps.
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REPORT NO: R12663957C-E3 DATE: 2019-09-11
FCC ID: A94427929 IC: 3232A-427929

5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

AC Adapter Bose F5Vv-1.6C-1U-US 076215771504342AE N/A
USB cable for Bose 1826383-0300 NA NA
charging case

I/O CABLES

1 AC In 1 AC Plug N/A 0 Wall-wart adapter
2 DC Out 1 USB-A Shielded 0.3 Output of AC adapter
3 DC In 1 USB-C Shielded 0.3 Input of EUT

TEST SETUP

The EUT is setup as standalone equipment.

SETUP DIAGRAMS

Please refer to R12663957C-EP4 for setup diagrams
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REPORT NO: R12663957C-E3 DATE: 2019-09-11
FCC ID: A94427929 IC: 3232A-427929

6. MEASUREMENT METHOD

On Time and Duty Cycle: ANSI C63.10 Section 11.6

6 dB BW: ANSI C63.10 Subclause -11.8.1

Occupied BW (99%): ANSI C63.10-2013 Section 6.9.3

Output Power: ANSI C63.10 Subclause -11.9.1.3 Method PKPM1 Peak-reading power meter

Output Power: ANSI C63.10 Subclause -11.9.2.3.2 Method AVGPM-G (Measurement using a
gated RF average-reading power meter)

PSD: ANSI C63.10 Subclause -11.10.2 Method PKPSD (peak PSD)

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

Radiated Band-edge: ANSI C63.10-2013 Section 6.10.5

Out-of-band emissions in non-restricted bands: ANSI C63.10-2013 Section 11.11 & 6.10.4

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.
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REPORT NO: R12663957C-E3
FCC ID: A94427929

DATE: 2019-09-11
IC: 3232A-427929

7. TEST AND MEASUREMENT EQUIPMENT

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

report:

Test Equipment Used - Wireless Conducted

Measurement Equipment

Eqmlpoent Description Manufacturer Model Number Last Cal. Next Cal.

SN 181474341 Environmental Meter Fisher Scientific 15-077-963 2018-07-27 | 2020-07-27

81018 Spectrum Analyzer Agilent E4446A 2018-04-12 | 2019-04-12
Technologies

PWMO002 RF Power Meter Keysight N1911A 2018-07-30 | 2019-07-30
Technologies

Peak and Avg Power Keysight e e
PWS002 Sensor, 50MHz to 18GHz Technologies N1921A 2018-07-30 | 2019-07-30
MMO0168 True RMS Multimeter Agilent U1232A 2018-10-12 | 2019-10-31

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

Equip.
ID Description Manufacturer Model Number| Last Cal. | Next Cal.
AT0079 Active Loop Antenna ETS-Lindgren 6502 2019-01-2412020-01-31
Hybrid Broadband Sunol Sciences
AT0074 Antenna Corp. JB3 2018-07-24|2019-07-24
Double-Ridged
Waveguide Horn
AT0069 Antenna, 1 to 18 GHz ETS Lindgren 3117 2018-04-30|2019-04-30
Horn Antenna, 18-
AT0076 26.5GHz ARA MWH-1826/B |2018-11-08|2019-11-08
Gain-loss string: 0.009-
S-SACO01 30MHz Various Various 2018-09-06 | 2019-09-06
Gain-loss string: 25-
S-SACO02 1000MHz Various Various 2018-05-20|2019-05-20
Gain-loss string: 1-
S-SACO03 18GHz Various Various 2019-03-13|2020-03-13
Gain-loss string: 18-
S-SAC04 40GHz Various Various 2018-09-30|2019-09-30
SA0025 Spectrum Analyzer Agilent N9030A 2019-02-28 | 2020-02-28
SOFTEMI EMI Software UL Version 9.5 NA NA
s/n 181474409 Environmental Meter Fisher Scientific| 15-077-963 |2018-07-27|2020-07-27
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REPORT NO: R12663957C-E3
FCC ID: A94427929

DATE: 2019-09-11
IC: 3232A-427929

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

Equipment
ID Description Manufacturer Model Number Last Cal. | Next Cal.
Coax cable, RG223, N-male
CBL087 to BNC-male, 20-ft. Pasternack PE3W06143-240 |2018-06-192019-06-19
s/n 181562858 [ Environmental Meter Fisher Scientific 14-650-118 2018-09-04{2020-09-04]
LISN, 50-ohm/50-uH, 2- Fischer Custom| FCC-LISN-50-25-2-
LISNOO3 conductor, 25A Com. 01-550V 2018-08-212019-08-21
75141 EMI Test Receiver 9kHz- Rohde &
(PRE0101521) | 7GHz Schwarz ESCI 7 2018-08-22[2019-08-22
Transient Limiter, 0.009-
TLOO1 30MHz Com-Power LIT-930A 2018-06-132019-06-13
CW2501M
PS214 AC Power Source Elgar (s/n 1523A02396) NA NA
SOFTEMI EMI Software UL Version 9.5 NA NA
Miscellaneous (if needed)
MMO0168 Multi-meter Agilent U1232A 2018-10-122019-10-31
ANSI C63.4 1m extension Per Annex B of ANSI
CDECABLEQO1| cable. UL C63.4 2018-07-162019-07-16
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REPORT NO: R12663957C-E3 DATE: 2019-09-11
FCC ID: A94427929 IC: 3232A-427929

8. ANTENNA PORT TEST RESULTS

8.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.
PROCEDURE
ANSI C63.10, Section 11.6 : Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time| Period | Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor | Minimum VBW
(msec) | (msec) (linear) (%) (dB) (kHz)
2.4GHz Band
BLE 0.401 0.6254 0.641 64.12% 1.93 2.494
‘ Keysight Spectrum Analyzer - Swept SA \i"i"é‘
M RL | RF [son bcC | [ | SENSE:INT] | ALIGN AUTO | 07:29:57 AM Mar 20, 2019
‘ | Trig Delay-50.0 s #Avg Type: Voltage TRAGE 3456
" —». Trig:Video TYPE| WHAAARAAY
.ESSJS:&, #Atten: 10 dB pET|F PPFPFP
10 dBidiv  Ref 106.99 dBpV
Log
970
870 ]
770
B7.0
570
470
7.0
27 0f-H
17.0
Center 2.440000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 1.100 ms (8001 pts)
[WHMOETRCSC] X | Y | FUNCTON [ FUnC FUNCTION VALUE -
1 N t 51.39 us 86.31 dBuV
2 A t (A) 401.0 us (A) 0.41dB
3 A1 t (A) 625.4 us (A) 0.00dB
4
5 =
6
7
8
9
10
11 o
4 n 3
MSG %STATUS
DUTY CYCLE BLE
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REPORT NO: R12663957C-E3
FCC ID: A94427929

DATE: 2019-09-11
IC: 3232A-427929

8.2. 99% BANDWIDTH

LIMITS
None; for reporting purposes only.
RESULTS

8.2.1. BLE (1Mbps)

HIGH CHANNEL
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Channel Frequency 99% Bandwidth
(MHz) (MH2)
Low 2402 1.0280
Middle 2440 1.0180
High 2480 1.0210
% Agilent 11:41:53 Mar 20, 2019 L Measure 4 Agilent 11:52:34 Mar 28, 2919 L Measure
| |
Ch Freq 2.402 GHz Trig Free Meas Off Ch Freq 2.44 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I Occupied Bandwidth Averages: 20 I
Channel Power| Channel Power
APv9.3.2(010719),12015 / 48882, MOR-CONZ APv9.3.20010719),12015 / 40882, MOR-CONZ
Ref 20 dBm #Atten 30 dB Ref 20 dBm #Atten 30 dB
#5amp Occupied BH #Samp Occupied BW
Log Log
18 16
dB/ dB/ 3 M
Offst > = ACPl | ostst = k< ACP
18.5 LA 10.5 Ll
dB i 0 0 dB 0 0
il | | | i PR Muiei carrier t ‘ ‘ ‘ Multi Carrier
Center 2.482 080 GHz Span 2 MHz Power Center 2.440 608 BHz Span 2 MHz Power
#Res BH 18 kHz #UBH 51 kHz #5weep 100 ms (1001 pts) #Res BH 16 kHz #YBH 51 kHz #5weep 100 ms (1001 pts)
Power Stat Power Stat
Occupied Bandwidth Occ BH Z Pur  99.00 % CCDF| Occupied Bandwicth Occ BH 7 Pwr  99.00 7 CCDF
1.0277 MHz ® dB -26.00 dB 1.9180 MHz * dB -26.00 dB
Transmit Freq Error 8.421 kHz 1”°{§ Transmit Freq Error 9.051 kHz ll‘lofrg
% dB Bandwidth 1.213 MHzx E % dB Bandwidth 1.222 MHz* o
| |
% Agilent 12:01:29 Mar 20, 2819 L Measure
|
Ch Freq 2.48 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I
Channel Power
APv9.3.2(910719),12015 / 40382, MOR-CONZ
Ref 28 dBm #Atten 30 dB
#Samp T Dccupied BH
Lag [
10 '
dB/ &
0ffat ES il z ACP
105 [pald I
dB MR T | i - -
! | | | | I | . Multi Carrier
Center 2.430 808 GHz Span 2 MHz Power
#Res BH 18 kHz #YBH 51 kHz #5ueep 100 ms (1081 pts)
Power Stat
Oceupied Bandwidth Occ BN % PWr  99.00 ¥ CCDF
1.0214 MHz ® dB  -26.80 dB
Transmit Freq Error  7.018 kHz 1I‘10{2
% dB Bandwidth 1.217 MHz* i
|




REPORT NO: R12663957C-E3
FCC ID: A94427929

DATE: 2019-09-11
IC: 3232A-427929

8.3.

LIMITS

6 dB BANDWIDTH

NCC LP0002 3.10.1.6 (2A)

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

RESULTS

8.3.1. BLE (1Mbps)

#Res BH 100 kHz #UBK 380 kHz

Sweep 1 ms (1881 pts)

HIGH CHANNEL

Page 16 of 54

UL LLC

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

Tel: (919) 549-1400

Channel Frequency 6 dB Bandwidth Minimum Limit
(MH2z) (MH2z) (MH2z)
Low 2402 0.6810 0.5
Middle 2440 0.6210 0.5
High 2480 0.6480 0.5
# Agilent 11:38:82 Mar 20, 2019 L Measure ¥ Agilent 11:51:45 Mar 20, 2619 L Measure
APYv9.3.2(810719),12015 / 48882, MOR-CONZ a Mkrl 681 kHz] APY9.3.20010719),12015 / 40882, MOR-CONZ a Ml 621 kHz|
Ref 38 dBm #Htten 40 dB -0.185 dB Meas Off Ref 36 dBm #Atten 40 dB 0.141 dB Meas Off
#Peak #Peak
Log Log
1o Channel P 10 Channel P
&y annel Power| By annel Power
Dffst 0ffst
18.5 18.5
dB " N Occupied BW dB I Occupied BH
Dl ¢ ] & g
-8.0 -7.6
dBm dBm
WP ACP “Pfiv ACP
20 28
4 Multi Carrier| ML 52 Multi Carrier
53 F Power 53 FS Power
AR AA
£ Power Stat £ Power Stat
58k CCOF 50k CEOF
Swp Swp
Conter 2.402 000 GHz Span 3 Mz 1”‘0’{3 Center 2.046 060 GHz Span 3 Mz 1"‘0’{3
#Res BH 100 kHz #UBH 306 kHz Sweep 1 ms (1001 pts) #Res BH 108 kHz #UBH 300 kHz Sweep 1 ms (1001 pts)
| |
3% Agilent 12:60:49 Mar 28, 2019 L Measure
APYS.3.2(018719),12015 / 48582, MOR-CONZ 2 Mkrl 643 khHZ]
Ref 30 dBm #ftten 40 dB 0.851 dB Meas Off
#Peak
Log
1o Channel P
- annel Power
Offst
10.5
dB N N Occupied BH
ul}
-85
dBm
ACP
#PAvg
20
ML 52 Multi Carrier
$3 FS Power|
AR
£l Power Stat
>50k CCDF
Swp
Center 2,450 080 CHz Span 3 Mz 1”‘0’{3




REPORT NO: R12663957C-E3 DATE: 2019-09-11

FCC ID: A94427929 IC: 3232A-427929
8.4. OUTPUT POWER
LIMITS

NCC LP0002 3.10.1.2 (1C)
The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 10.5 dB (including 10 dB pad and 0.5 dB cable) was
entered as an offset in the power meter to allow for peak reading of power.

RESULTS

8.4.1. BLE (1Mbps)

Tested By: 12015 / 40882
Date: 2019-03-18
Channel Frequency Peak Power Limit Margin
Reading
(MH2z) (dBm) (dBm) (dB)
Low 2402 -0.89 30 -30.890
Middle 2440 -1.43 30 -31.430
High 2480 -2.07 30 -32.070
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REPORT NO: R12663957C-E3
FCC ID: A94427929

DATE: 2019-09-11
IC: 3232A-427929

8.5. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 10.5 dB (including 10 dB pad and 0.5 dB cable) was
entered as an offset in the power meter to allow for a gated average reading of power.

RESULTS

8.5.1. BLE (1Mbps)

Tested By: 12015 / 40882
Date: 2019-03-18
Channel Frequency AV power
(MHz) (dBm)
Low 2402 -1.24
Middle 2440 -1.84
High 2480 -3.19
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REPORT NO: R12663957C-E3 DATE: 2019-09-11
FCC ID: A94427929 IC: 3232A-427929

8.6. POWER SPECTRAL DENSITY

LIMITS

NCC LP0002 3.10.1.6 (2B)

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

8.6.1. BLE (1Mbps)

Channel Frequency PSD Limit Margin
(MHz) | (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2402 -14.33 8 -22.33
Middle 2440 -15.56 8 -23.56
High 2480 -15.94 8 -23.94
% Agilent 11:44:01 Mar 20, 2619 L HMeasure st Agilent 11:54:09 Mar 20, 2019 L Measure
APw9.3.2(810719),12015 / 48882, MOR-CONZ Mkrl 2.401 976 GHz APv9.3.20610719),12015 / 40882, MOR-CONZ Mkrl 2.439 874 GHz
Ref 28 dBm #Htten 30 dB -14.334 dBm Meas Off| Ref 26 dBm #Atten 30 dB —15.563 dBm Meas Off
#Peak #Peak
Log Log
1o Channel P 10 Channel P
&y annel Power| By annel Power
Dffst 0ffst
18.5 18.5
d& o Occupied BH dB 3 Occupied B
Dl i]
4 &
m 1
WPiivg i ACP “PFiv ACP
168 164
ML 52 Multi Carrier| ML 52 Multi Carrier
$3 FShunhall | Power| | [53 Fsl. ALy Power
AR AA
f;%k Power Stat f)ﬂ%k Power Stat
S CCOF| | |s CCOF
Conter 2.462 000 GHz Span 2 Mz 1”‘0’{3 Center 2.040 060 GHz Span 2 Mz 1"‘;{2
#Res BH 3 kHz +WBH 9.1 kHz  Sweep 212.3 ms (1001 prs) #Res BH 3 kHz #UBH 9.1 kHz  Sweep 212.3 ms (1001 pts)
| |
LOW CHANNEL MID CHANNEL
3% Agilent 12:03:12 Mar 26, 2019 L Measure
APYY.3.2(B10719,126015 / 40882, MOR-CONZ Mkrl 2.479 976 GHz
Ref 20 dBm #Atten 30 dB ~15.935 dBm HMeas Off
#Peak
Log
1o Channel P
B/ annel Power
Offst
10.5
dB 3 Occupied BW
ul}
&
il
“PRug ACP
198
ML 52 Multi Carrier
53 FStomtt— rin Power
AA
f;;gk Power Stat
S CCDF
Center 2,450 080 GHz Span 2 Mz 1”‘0’{3
#Res BH 3 kHz #UBH 9.1 kHz  Sweep 212.3 ms (1081 pts)
|
HIGH CHANNEL
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REPORT NO: R12663957C-E3
FCC ID: A94427929

DATE: 2019

-09-11

IC: 3232A-427929

8.7.

LIMITS

NCC LP0002 3.10.1.5

CONDUCTED SPURIOUS EMISSIONS

Output power was measured based on the use of a peak measurement, therefore the required

attenuation is 20 dB.
RESULTS

8.7.1. BLE (1Mbps)

# Agilent 11:44:43 Mar 28, 2019 L Measure 4 Agilent 11:47:82 Mar 28, 2919 L Measure
APv9.3.2(8187193,12015 ¢ 48552, MOR-CONZ Mkrl 2481 97 GH7 APVS.3.2(A10719),12015 / 48882, MOR-CONZ Wkrd 25163 GHz
Ref 20 dBm #Atten 30 dB -0.73 dBm Meas OFf Ref 38 dBm #fitten 48 dB —27.562 dBm Meas Off
#Peak [ #Peak [
Log Log ‘
I Channel Power| 10 1 Channel Power
dB/ dB/
Offst Offst
165 185
48 Occupied BW dB o ||| OccupiedBW
] ul} 2 A v
-20.7 —20.7 il n
dBm dBm
ACP ACP
#PAvg #PAvg
Center 2.466 00 GHz Span 18 MHz . . Center 13.015 GHz Span 25.97 GHz . .
#Res BH 100 kHz SUBH 300 khz Sweep 1 ms (101 gty || VIO c:;:;gg #Res BH 100 kHz WBH 300 KHz  Sweep 2.482 5 (8152 pray || IU c;;::::
Marker  Trace Type K Axis Auplitude Marker  Trace Type X Bxis Anplitude
1 1) Freq 2.481 97 GHz -A.73 dBm 1 1y Freq 2.482 GHz -1.81 dBm
2 (69 Fi 2.406 B8 GH. -37.29 dB 2 [&¥] F 4.884 GH. -41.29 dB
3 (&5 F:ES 2.399 93 EH; -36.99 dB’rz Powercsct;; 3 (&5 F:E 7.286 GH; -38.87 dEx POWeI'cSctDaFI
4 1y Freq 25.163 BHz -27.56 dBm
More More
1of 2 1of2

LOW CHANNEL BANDEDGE

OUT-OF-BAND LOW CHANNEL

#  Agilent 11:54:51 Mar 26, 2019 L Measure 5 Agilent 11:56:06 Mar 20, 2019 L Measure
APv9.3.2(010719),12015 / 48882, MOR-CONZ Mkrl 2.439 96 GHz] APv9.3.2(810719),12015 / 46882, MOR-CONZ Mkrd  25.131 GHz|
Ref 28 dBm #Atten 30 dB -1.34 dBm Meas Off| Ref 38 dBm #ftten 49 dB -28.001 dBm Meas Off
#Peak #Peak ‘
Log Log |
L Channel Power| Lo y Channel Power
a8/ dB/
Offst Offst
18.5 18.5
dB Occupied BH dB ° Occupied BH
] ol 22 v
-21.3 -21.3 e -
dBm dBm

ACP ACP
#PAvg #PHvgy
ML 52 : : Center 13.815 GHz Span 25.97 BHz : :
5 F Hulti c;;:}:? #Res BH 108 kHz WEN 300 Kz Sweep 2487 5 (3107 prsd || TV c;;:::;

Al Marker  Trace Type W Awis finplitude

£ P— A R N —
F5ak ower Stat 3 < Freq 7328 6o 3549 dom ower Stat
Swp CCDF] 4 (&5 F::g 25,131 GH; -28.88 dEx CCDF
Center 2440 48 Gz Span 10 Mz 1”‘0’{3 1"‘;{2
#Res BH 100 kHz +BH 306 kHz Sweep 1 oms (1681 prs)

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL
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REPORT NO: R12663957C-E3
FCC ID: A94427929

DATE: 2019-09-11
IC: 3232A-427929

Agilent 12:03:55 Mar 20, 2019 L Measure Agilent 12:85:12 Mar 20, 2019 L Measure
APw9.3.2(810719),12015 / 48882, MOR-CONZ Mkrl 2.479 96 GHz] APv9.3.20610719),12015 / 40882, MOR-CONZ Mkrd  25.183 GHz|
Ref 28 dBm #Htten 30 dB -2.15 dBm Meas Off| Ref 36 dBm #Atten 40 dB —28.851 dBm Meas Off|
#Peak #Peak
Log T Log
1g Channel Power| 16 Channel Power
dB/ dB/ !
Offst 0ffst
185 [ 10.5 ]
dB 2 Occupied BW dB & Occupied BH
ol z ] 2 2 W
-22.2 222 il =
dBm dBm
ACP ACP
#PAvg #PHvgy
Center 2.483 50 GHz Span 10 MHz . . Center 13.015 GHz Span 25.97 GHz . .
wRes BH 100 kHz #UBH 308 KHz Sweep 1 s (1601 prs) || UM cg{,ug; #Res BM 100 kHz WEH 300 Kz  Sweep 2482 5 (8192 proy || TN CF?;:::;
Marker  Trace Type ¥ Axic Auplitude Marker  Trace Type X Axis Amplitude
1 1y Freq 2.479 96 GHz -2.15 dBn 1 (&5 Frag 2.480 GHz -4.87 dBm
2 [¢5) Fre 2.483 B1 GHz -44.18 dBn 2 (&5} Fre 4.860 GHz -42.14 dBm
3 1) Frgg 2.483 58 GHz -48.34 dBm Powerc%tna; 3 1y Fre; 7.448 GHz -39.21 dBm PowercsctDaFt
4 [&¥] Freg 25.183 BHz -28.85 dBm
More| More
lof2 1of2
| |
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REPORT NO: R12663957C-E3

FCC ID: A94427929

DATE: 2019-09-11
IC: 3232A-427929

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

NCC LP0002 2.7, 2.8, and 2.11

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m)at3m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for measurement
below 1GHz; 1.5 m above the ground plane for measurement above 1GHz. The antenna to EUT
distance is 3 meters. The EUT is configured in accordance with ANSI C63.10. The EUT is set to
transmit in a continuous mode.

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

For pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 30 KHz for peak measurements.

For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 3 MHz for peak measurements. For average measurements above 1GHz,
the resolution bandwidth and video bandwidth are set as described in ANSI C63.10:2013 (Tx)
and ANSI C63.4:2014 (Rx) for the applicable measurement. The particular averaging method
used for this test program was RMS (ANSI C63.10 Tx) and Voltage Averaging (ANSI C63.4:
2014).

The spectrum from 1 GHz to 18 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band. Below 1GHz and above 18GHz
emissions, the channel with the highest output power was tested.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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FCC ID: A94427929 IC: 3232A-427929

KDB 414788 OATS and Chamber Correlation Justification

Base on FCC 15.31 (f) (2): measurements may be performed at a distance closer than that
specified in the regulations; however, an attempt should be made to avoid making
measurements in the near field.

OATs and chamber correlation testing had been performed and chamber measured test result
is the worst case test result.
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REPORT NO: R12663957C-E3 DATE: 2019-09-11
FCC ID: A94427929 IC: 3232A-427929

9.2. TRANSMITTER ABOVE 1 GHz

9.2.1. BLE (1Mbps)
Antenna 1l

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

_Test Faeility: UL Merrisville 19 Mar 2819  14:47:18

Lew CH Bendedgs - H.TST Rev 9.5 26 Det 2@I6

Marker|Frequency| Meter | Det | AT0O069 [Amp/Cbl/Fltr/Pad| DC |[Corrected| Average [Margin|Peak Limit| PK |Azimuth|Height|Polarity
(GHz) |[Reading AF (dB) Corr | Reading Limit (dB) |(dBuV/m)|Margin| (Degs) | (cm)
(dBuv) (dB/m) (dB) |(dBuV/m)|(dBuV/m) (dB)

1 ***239| 50.76 | Pk 32 -24 0 58.76 - 74 -15.24| 310 118 H

2 ***¥239| 5091 | Pk 32 -24 0 58.91 - - 74 -15.09| 310 118 H

3 * **¥ 239 26.21 |RMS 32 -24 193 | 36.14 54 -17.86 - - 310 118 H

4 * **2.386| 29.38 |RMS 32 -24 1.93| 39.31 54 -14.69 - - 310 118 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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VERTICAL RESULT

ke

Marker|Frequency| Meter | Det | ATO069 [Amp/Cbl/Fltr/Pad| DC |Corrected| Average [Margin|Peak Limit| PK |Azimuth|Height|Polarity

(GHz) ([Reading AF (dB) Corr | Reading Limit (dB) |(dBuV/m)|Margin| (Degs) | (cm)
(dBuv) (dB/m) (dB) ((dBuV/m)|(dBuV/m) (dB)
1 ***239| 45.07 | Pk 32 -24 0 53.07 - 74 -20.93| 348 342 Vv
2 ***¥239| 45.68 | Pk 32 -24 0 53.68 - - 74 -20.32| 348 342 Vv
3 ***¥239| 25.6 |RMS 32 -24 1.93| 35.53 54 -18.47 - - 348 342 Vv
4 * ** 239 | 26.44 |RMS 32 -24 1.93| 36.37 54 -17.63 - - 348 342 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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BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

. Test Facility: UL Merrisville 19 Mor 28185 15:57:23

High CH Bandedye - H.T5T Rev 9.5 26 Det 2816

Marker|Frequency| Meter | Det | AT0O069 [Amp/Cbl/Fltr/Pad| DC |[Corrected| Average [Margin|Peak Limit| PK |Azimuth|Height|Polarity
(GHz) |[Reading AF (dB) Corr | Reading Limit (dB) |(dBuV/m)|Margin| (Degs) | (cm)
(dBuv) (dB/m) (dB) |(dBuV/m)|(dBuV/m) (dB)

1 * **2484| 59.12 | Pk 32.4 -24.5 0 67.02 - 74 -6.98 306 113 H

2 * **2.484| 59.2 Pk 32.4 -24.5 0 67.1 - - 74 -6.9 306 113 H

3 * **2.A484| 33.02 |RMS| 32.4 -24.5 1.93| 42.85 54 -11.15 - - 306 113 H

4 * **)A484| 34.46 |RMS| 32.4 -24.5 1.93 | 44.29 54 -9.71 - - 306 113 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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VERTICAL RESULT

[

L8N

Marker|Frequency| Meter | Det | AT0O069 [Amp/Cbl/Fltr/Pad| DC |[Corrected| Average [Margin|Peak Limit| PK |Azimuth|Height|Polarity
(GHz) ([Reading AF (dB) Corr | Reading Limit (dB) |(dBuV/m)|Margin| (Degs) | (cm)
(dBuv) (dB/m) (dB) |(dBuV/m)|(dBuV/m) (dB)

1 * ** ) 484| 54.58 | Pk 32.4 -24.5 0 62.48 - 74 -11.52| 352 359 Vv

2 * **2.484| 54.73 | Pk 32.4 -24.5 0 62.63 - - 74 -11.37| 352 359 Vv

3 * **).A484| 28.93 |RMS| 32.4 -24.5 1.93| 38.76 54 -15.24 - - 352 359 Vv

4 * **2A484| 31.06 |RMS| 32.4 -24.5 1.93 | 40.89 54 -13.11 - - 352 359 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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HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

28 Mor 2819 12:36:13

AL md

Cofic

Frequency (GHz)

Rorge [BF2) PELAEW Fefffetn  Detfng Type
Hi-6E)3m (8T8 R/ Pr v (RS

b bpaMoce  Lobel

Amge_Uhz)

LI
[T

CC Part15C 2.4GHz RSE.TST

HORIZONTAL

Rev 9.5 26 Cct 2016

28 Mor 2819 12:36:13

AL md

Cofic

on

Frequency (GHz)

Rorge [BF2) PELAEW Fefffetn  Detfng Type

) Pia

Vs M

Lkl

Aemge Uhz)

LI

Ref fRitn

CC Part15C 2.4GHz RSE.TST

VERTICAL

Rev 9.5 26 Cct 2016
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RADIATED EMISSIONS

Frequency| Meter | Det | AT0069 |Amp/Cbl/Fitr/Pad|DC Corr |Corrected| Avg Limit [Margin|Peak Limit| PK |Azimuth|Height|Polarity
(GHz) |Reading AF (dB) (dB) | Reading |(dBuV/m)| (dB) |(dBuV/m)| Margin | (Degs) | (cm)
(dBuv) (dB/m) (dBuVv/m) (dB)
* **3566| 40.92 | PK2 33 -32.2 0 41.72 - - 74 -32.28 222 284 H
* ** 356 | 28.82 | MAv1 33 -32.2 1.93 31.55 54 -22.45 - - 222 284 H
* **¥4564| 40.27 | PK2 34 -31.3 0 42.97 - - 74 -31.03 337 315 Vv
* *¥* 4547| 28.45 | MAvl 34 -314 1.93 32.98 54 -21.02 - - 337 315 Vv
**1.947 | 36.02 | PK2 30.7 -22.4 0 44.32 - - - - 29 198 H
**1.946 | 23.95 | MAvl 30.7 -22.4 1.93 34.18 - - - - 29 198 H
**2.152 | 36.67 | PK2 31.5 -23 0 45.17 - - - - 206 103 Vv
**2.154 | 24.67 | MAv1 31.5 -23 1.93 35.1 - - - - 206 103 Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak
MAvV1 - Maximum RMS Average
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MID CHANNEL RESULTS
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14:21:21

Bl md

Frequency (GHz)

Frae (B2

IR
Hi-6aB) 38

Fef/fctn Dot Tupe

s

Pts

oMo Label

Tonge (2]

LI el hitr Detiog Tupe
\K5d) 3 BI/E

Pts  Hepufode  Lokel
sto) 18 MUK Hor i zorka

CC Fart15C 2.4GHz RSE.TST

HORIZONTAL

Rev 9.5 26 Cct 2016

Test Focility:
51 acility

118

UL Morrizvil le

R

Fr
c

Test Location:

28 Mor

adioted Emissions I-Meters

12663957
id$1d

o jeet Humber :
lient: Bose (Cose;

5-5AC

Hode: BLE 2448

Tested by: 17651

2819 14:21:21

g
R USSSSUSSSUISUIUSSISS SSSUSSUSE SUUNUSISUS SUSSUIUNUIUISNE SUNSSSUIS: NESVUUUUES SUSUISNE SNSUNE RSN SUSSUN: SO
&
!
= Avg L
45
4 e
a 5 3
. - ©
1o ESSRRUSY UTNRO . comumull SOOI P SVRNP TH PO PYIS N o bl o edcativ e S NSO
25 ...............................................................................................................................................................................................................................................
18 18
Frequency (GHz)
Togr B0 WL Tel/etn  Teting Tapt - Fis  TowsiMome  Label Tonge G2 LT Rl ite  Oevifg Tuge T P Fompufok Lol

CC Fart15C 2.4GHz RSE.TST

VERTICAL

Rev 9.5 26 Cct 2016

Page 30 of 54

UL LLC

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

Tel: (919) 549-1400




REPORT NO: R12663957C-E3 DATE: 2019-09-11
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RADIATED EMISSIONS

Frequency| Meter | Det | AT0069 |Amp/Cbl/Fitr/Pad|DC Corr |Corrected| Avg Limit [Margin|Peak Limit| PK |Azimuth|Height|Polarity
(GHz) |Reading AF (dB) (dB) | Reading |(dBuV/m)| (dB) |(dBuV/m)| Margin | (Degs) | (cm)
(dBuv) (dB/m) (dBuVv/m) (dB)
* **2.785| 37.91 | PK2 32.3 -25.9 0 4431 - - 74 -29.69 289 312 H
* ** 2 787| 25.89 | MAvl 32.3 -25.9 1.93 34.22 54 -19.78 - - 289 312 H
* **2.785| 38.04 | PK2 32.3 -25.9 0 44.44 - - 74 -29.56 348 381 Vv
***2771| 25.86 | MAvl 32.3 -25.8 1.93 34.29 54 -19.71 - - 348 381 Vv
**2.145 | 36.68 | PK2 31.5 -23 0 45.18 - - - - 109 382 H
**2.146 | 24.61 | MAv1 31.5 -23 1.93 35.04 - - - - 109 382 H
**2.142 | 36.78 | PK2 31.5 -23 0 45.28 - - - - 37 352 Vv
**2.151 | 24.61 | MAv1 31.5 -23 1.93 35.04 - - - - 37 352 Vv
7.036 36.39 | PK2 35.6 -27.6 0 44.39 - - - - 31 111 Vv
7.047 24.74 | MAv1 35.6 -27.7 1.93 34.57 - - - - 31 111 Vv
7.057 24.89 | MAv1l 35.6 -27.8 1.93 34.62 - - - - 13 328 H
7.058 36.27 | PK2 35.6 -27.8 0 44.07 - - - - 13 328 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** _ indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak
MAvV1 - Maximum RMS Average
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HIGH CHANNEL RESULTS

—Test Focility: UL Morrizville 19 Mor 2919 16:37:55%
2 T 1

Rodioted Emissions 3-Meters
. : ; : Project Humber: |2E63957

185 : i ] Client: Bose (Cose; id#1)

1 B i Test Location: S=5RC

Mode: BLE 2480

Tested by: 17851

CdBul/md
a
(8]

Frequency (GHz)

[ BUMGL  Bafiitn  Datfheg Tope Cumep Flo  Fapa e Label ll...:g.. 5] FEUIEL FafiRiin  Dniffvg Typr Seep  Pla PpalModn Lobel

FCC Fert1SC 2.4GHz RSE.TST Rev 9.5 26 Cet 2016

HORIZONTAL

—Test Focility: UL Morrizville 19 Mor 2919 16:37:55%
2 T 1

Rodioted Emissions 3-Meters
. : : : Project HNumber: |2663957
185 : i ] Client: Bose (Cose; id#l)
i B i Test Location: S=5RC
; i ; Mode : BLE 2480
35 i i i Tested by: 17851

CdBul/md
a
(8]

Frequency (GHz)

Farge [GHz U Paf/ittn  Dailfg Tupe Sunap Fia  Soprode  Label ] FEL/LEU Faf/Riin  Dei/feg Typs Serep Pla toupaMode Lobal

Rev 9.5 26 Cet 2016

FCC Fert1SC 2.4GHz RSE.TST

VERTICAL
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RADIATED EMISSIONS

Frequency| Meter | Det | AT0069 |Amp/Cbl/Fitr/Pad|DC Corr |Corrected| Avg Limit [Margin|Peak Limit| PK |Azimuth|Height|Polarity
(GHz) |Reading AF (dB) (dB) | Reading |(dBuV/m)| (dB) |(dBuV/m)| Margin | (Degs) | (cm)
(dBuv) (dB/m) (dBuVv/m) (dB)

* **4,151| 39.93 | PK2 333 -31.5 0 41.73 - - 74 -32.27 187 231 H

* **4.151| 28.08 | MAv1 333 -31.5 1.93 31.81 54 -22.19 - - 187 231 H
***¥506 | 40.1 PK2 34 -31.1 0 43 - - 74 -31 50 155 Vv
*¥*¥*¥ 506 | 27.45 | MAvl 34 -31.1 1.93 32.28 54 -21.72 - - 50 155 Vv
**1.843 | 23.91 | MAv1 30.4 -22.3 1.93 33.94 - - - - 208 100 H
**1.844 | 36.51 | PK2 30.4 -22.3 0 44.61 - - - - 208 100 H
**1.863 | 36.32 | PK2 30.5 -22.4 0 44.42 - - - - 97 199 Vv
**1.863 | 23.97 | MAv1 30.5 -22.4 1.93 34 - - - - 97 199 Vv

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

** - indicates frequency in Taiwan NCC LP0002 Restricted Band

PK2 - Maximum Peak

MAvV1 - Maximum RMS Average

Page 33 of 54
UL LLC
12 Laboratory Dr., RTP, NC 27709; USA Tel: (919) 549-1400

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



REPORT NO: R12663957C-E3 DATE: 2019-09-11
FCC ID: A94427929 IC: 3232A-427929

9.3. WORST CASE BELOW 30MHZ

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

ANTENNA- THREE ORIENTATIONS

Below 30MHz Data

Marker Frequency | Meter Det AT0079 AF Cbl (dB) Dist. Corr. Corrected FCC15.209 Margin | Azimuth
(MHz) Reading (dB/m) Factor (dB) Reading Limit (dB) (Degs)
(dBuv) dB(uVolts/met
er)
Loop antenna: 0 degrees.
1 .01691 45.53 Pk 15.3 .1 -80 -19.07 43.04 -62.11 0-360
2 47955 37.84 Pk 10.8 .1 -80 -31.26 13.99 -45.25 0-360
3 .58697 35.8 Pk 10.8 .1 -40 6.7 32.23 -25.53 0-360
Loop antenna: 90 degrees.
4 .01432 45.7 Pk 16.4 .1 -80 -17.8 44.49 -62.29 0-360
5 .29765 41.59 Pk 10.6 .1 -80 -27.71 18.13 -45.84 0-360
6 .71029 33.65 Pk 10.8 .1 -40 4.55 30.58 -26.03 0-360
Loop antenna: Flat.
7 .01712 46.09 Pk 15.2 .1 -80 -18.61 42.93 -61.54 0-360
8 .36837 39.76 Pk 10.6 .1 -80 -29.54 16.28 -45.82 0-360
9 .61859 35.45 Pk 10.8 .1 -40 6.35 31.78 -25.43 0-360

Pk - Peak detector
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REPORT NO: R12663957C-E3 DATE: 2019-09-11
FCC ID: A94427929 IC: 3232A-427929

9.4. WORST CASE BELOW 1 GHZ

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

g Test Facility: UL Morrisville 27 Mor 2819 15:49: 38
Radiated Emissions 3 Meters
) Froject Mumber: 12663957
O O Clinnt: Bose (Case: id#l)
Test Lozation: 5-5AC
Mode: BLE worst-case CH
75 Tested by: 17851
T e s S T S
T e Tt e O i =
z
2 A5l P Rt — T e
@
T
335
25
My,
13%‘“‘-\., SN SUUUUS: BUNO R DU N
\A...l Y R
i !
St SNSRIV SYRURRRON: SNSRI SHSSO: SN SRR USSR SUOI: SVISUNORIURSI SIS UNORINUIIN SNSUUURN SUUSUUES. SR WS SO
38 =] [islsls}
Frequency (MHz2
Roree W2 PELAEW Fefffetn  Detfng Type Suetp Pra  ¥paMoce  Lobel Ronge (Mbz) LT Refffitr Detiing Tipe Saeey Pta  HepaMode  Latel
| 130208 120068/ ST118 FEA/LogPur-Uideo  Imseclfuta) 4EBE  HaXH forizontal | 3:209-1888 1Bk(=5dEX/ 1K 97718 PG/ logPer-Uideo Tneeclfuto) 6833 MUK Hor izorkal
CC Fart 150 38-1060M4z_uith_ffs_for DTS T5T Rev 9.5 26 Cct 2016
g Test Facility: UL Morrisville 27 Mor 2819 15:49: 38
Radiated Emissions 3 Meters
) Froject Mumber: 12663957
O O Clinnt: Bose (Case: id#l)
Test Lozation: 5-5AC
Mode: BLE worst-case CH
75 Tested by: 17851
T e s S T S
T e Tt e O i =
z
2 A5l P Rt — T e
@
T
335 B
) i
E 3 8 : W"'.
H = I ] C
A j i Y 1 "'J'tl, ' 8 L erpirara
B RO SO, ' SSNE H;:‘Mw“ﬁ.‘ it «“‘W‘@W .................... SSSRUIRRIIE SR S— S— SR -
Witkila \ A
5l Ut 3OO SONSUUOUUUUU SOUOUUUOUUUUOUUON: SNUOUUUUUUOS SUUROUONS NSO SRR SUR: S
38 =] [islsls}
Frequency (MHz2
Rorge M2 PELAEW Fefffetn  Detfng Type Suetp Pra  ¥paMoce  Lobel Ronge (Mbz) LI Refffitr Detiing Tipe B Fta  HFepaMode  Label
CC Fart 150 38-1060M4z_uith_ffs_for DTS T5T Rev 9.5 26 Cct 2016
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REPORT NO: R12663957C-E3 DATE: 2019-09-11
FCC ID: A94427929 IC: 3232A-427929

Below 1GHz Data

Marker | Frequency Meter | Det AT0074 AF Cbl/Amp |Corrected QPk Limit Margin | Azimuth | Height | Polarity
(MHz) Reading (dB/m) Reading (dBuVv/m) (dB) (Degs) | (cm)
(dBuv) (dBuVv/m)

5 * ** 125.4372 | 34.34 Pk 18.2 -30.8 21.74 43.52 -21.78 0-360 102 Vv

7 * ** 169.266 35.73 Pk 16.4 -30.4 21.73 43.52 -21.79 0-360 102 Vv

8 * *%241.8054 | 31.36 Pk 16.4 -29.9 17.86 46.02 -28.16 0-360 102 Vv

9 ** 707.2659 30.61 Pk 24.8 -28.2 27.21 46.02 -18.81 0-360 198 Vv

10 * **¥963.4992 | 30.45 Pk 27.6 -26.3 31.75 53.97 -22.22 0-360 299 Vv

3 53.6786 42.11 Pk 12 -31.5 22.61 40 -17.39 0-360 102 Vv

4 76.6771 35.97 Pk 12.3 -31.3 16.97 40 -23.03 0-360 102 Vv

6 141.4851 34.52 Pk 17.5 -30.6 21.42 43.52 -22.1 0-360 102 Vv

1 223.8031 34.14 Pk 15.7 -30.1 19.74 46.02 -26.28 0-360 198 H

2 228.4037 33.08 Pk 15.8 -30 18.88 46.02 -27.14 0-360 398 H
Pk - Peak detector
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REPORT NO: R12663957C-E3
FCC ID: A94427929

DATE: 2019-09-11
IC: 3232A-427929

9.5. WORST CASE 18-26 GHZ

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

Test facility UL Morrisvil le

- Froject Number: 12663957
L B B T ey i i S
Test Locati ~

Mede: BLE worst-case Ch

Radioted Emissions 3

21 Mer 2819 13:37:38

Meters

= i Tested by: |7ES]
g5
75
3
= 65
S50

18

Frequency (GHz)

26.5

Rorge BF) PELAEW Fef/ftn  Dotfeg Type
1:1825.5 2 FERK/Pur vt

Fla  Wowpefom  Lobel
(LIS Tk = forin

Suoep
FMS)  [BnsecCAuto) 1Bk HH

e L e Rite Dobiog Tupm

) Fia  Fpfod  Lakol

CC RSE 18_to 26-SGHz_DTS.TST

HORIZONTAL

Rev 9.5 26 Cct 2016

11¢ Test focility UL Morrizvil le 21 Mer 2819 13:37:38
Radioted Emissions I-Meters
_ Froject Number: 12663357
185w TTIClient: Boss (Coze; id#l)
Te=t Locotion: S-SAC
Mede: BLE worst-case Ch
= i Tested by: |7ES]
85...
75
<
2 65
555
45 7
5 5] o 5]
- g P A Ay o .
18 26.5
Frequency (GHz)
Rorge B8R PRLAEW Fef/fetn  Dotfng Type Suntp Pta  5uqpe/Mocn  Lobel Ronge (Ghz) T Reffitr Dotiing Tipe Samty Pla  FepaMode  Label
2:1h26. NS FWT PEHGTer PegiRMS)  lomethdad 18 RAE Vert ica

CC RSE 18_to 26-SGHz_DTS.TST

VERTICAL

Rev 9.5 26 Cct 2016
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REPORT NO: R12663957C-E3 DATE: 2019-09-11
FCC ID: A94427929 IC: 3232A-427929

18 — 26GHz DATA

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

1 * ** 18.246| 45.93 Pk 32.3 -39.2 0 39.03 54 -14.97 74 -34.97| 0-360 | 102 H

2 * *%20.825| 44.72 Pk 33 -38.3 0 39.42 54 -14.58 74 -34.58| 0-360 | 199 H

5 * *%20.233| 44.85 Pk 32.9 -38.5 0 39.25 54 -14.75 74 -34.75| 0-360 | 300 Vv

6 * *%21.001| 45.12 Pk 33.2 -38.2 0 40.12 54 -13.88 74 -33.88| 0-360 | 300 Vv

8 * **22.371| 45.09 Pk 335 -38.1 0 40.49 54 -13.51 74 -33.51| 0-360 | 151 Vv

7 21.616 47.73 Pk 333 -38.1 0 42.93 54 -11.07 74 -31.07| 0-360 | 101 Vv

3 21.617 45.89 Pk 333 -38.1 0 41.09 54 -12.91 74 -32.91| 0-360 | 102 H

4 26.124 44.22 Pk 34.6 -36 0 42.82 54 -11.18 74 -31.18| 0-360 | 299 H
Pk - Peak detector
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REPORT NO: R12663957C-E3 DATE: 2019-09-11
FCC ID: A94427929 IC: 3232A-427929

9.6. RECEIVER SPURIOUS

RECEIVER SPURIOUS EMISSIONS 0.009 TO 30 MHz

Note: All measurements were made at a test distance of 3 m. The measured data was
extrapolated from the test distance (3m) to the specification distance (300 m from 9-490 kHz
and 30 m from 490 kHz — 30 MHz) to clearly show the relative levels of fundamental and
spurious emissions and demonstrate compliance with the requirement that the level of any
spurious emissions be below the level of the intentionally transmitted signal. The extrapolation
factor for the limits were 40*Log (test distance / specification distance).

ANTENNA - THREE ORIENTATIONS

BELOW 30MHz DATA

Marker | Frequency | Meter Det AT0079 AF Cbl (dB) Dist. Corr. Corrected FCC15.209 Margin | Azimuth
(MHz) Reading (dB/m) Factor (dB) Reading Limit (dB) (Degs)
(dBuv) dB(uVolts/met
er)
Loop antenna: 0 degrees.
1 .0132 46.71 Pk 16.9 .1 -80 -16.29 45.19 -61.48 0-360
2 .24877 42.18 Pk 10.7 .1 -80 -27.02 19.69 -46.71 0-360
3 .52689 37.01 Pk 10.8 .1 -40 7.91 33.17 -25.26 0-360
Loop antenna: 90 degrees.
4 .09524 35.69 Pk 11 .1 -80 -33.21 28.03 -61.24 0-360
5 .16046 45.93 Pk 10.7 .1 -80 -23.27 23.5 -46.77 0-360
6 .73664 33.44 Pk 10.8 .1 -40 4.34 30.26 -25.92 0-360
Loop antenna: Flat.
7 .01467 45.91 Pk 16.3 .1 -80 -17.69 44.28 -61.97 0-360
8 .29433 40.97 Pk 10.6 .1 -80 -28.33 18.23 -46.56 0-360
9 73242 33.11 Pk 10.8 .1 -40 4.01 30.31 -26.3 0-360

Pk - Peak detector
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REPORT NO: R12663957C-E3
FCC ID: A94427929

DATE: 2019-09-11
IC: 3232A-427929

RECEIVER SPURIOUS EMISSIONS 30 TO 1000 MHz

Mar 2819 18:44:12
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REPORT NO: R12663957C-E3 DATE: 2019-09-11
FCC ID: A94427929 IC: 3232A-427929

30 TO 1000 MHz DATA

Marker |Frequency| Meter | Det AT0074 AF Cbl/Amp |Corrected| QPk Limit (dBuV/m) | Margin | Azimuth | Height | Polarity
(MHz) |Reading (dB/m) Reading (dB) (Degs) (cm)
(dBuv) (dBuVv/m)

1 223.203 38.61 Pk 15.6 -30.1 24.11 46.02 -21.91 0-360 102 H

2 54.3163 46.9 Pk 12 -315 27.4 40 -12.6 0-360 102 \Y

3 142.144 33.98 Pk 17.4 -30.6 20.78 43.52 -22.74 0-360 102 \Y

4 180.829 35.56 Pk 15.7 -30.3 20.96 43.52 -22.56 0-360 102 \Y

5 200.7001 | 34.18 Pk 17.7 -30.2 21.68 43.52 -21.84 0-360 102 \Y

6 222.0029 | 42.92 Pk 15.6 -30.1 28.42 46.02 -17.6 0-360 102 \Y
Pk - Peak detector
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REPORT NO: R12663957C-E3
FCC ID: A94427929

DATE: 2019-09-11
IC: 3232A-427929

RECEIVER SPURIOUS EMISSIONS 1 TO 18 GHz
LOW CHANNEL

e Test Focility UL Morrizsville 22 Mor 2819 12:56:58
Radioted Emissions J-Meters
ac i £ i Pro ject MNumber: |2663957
=] Client: Bose (Cose; id#1)
Test Location: 5-5AC
Mode: BLE Ex 2482; buds & P3
= U USSR SRR UUUSSRUSEOE SRS Tested by: 17851
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REPORT NO: R12663957C-E3 DATE: 2019-09-11
FCC ID: A94427929 IC: 3232A-427929

1 TO 18GHz DATA

Marker|Frequency| Meter | Det |AT0069 AF |Amp/Cbl/Fltr/Pad|Corrected| Avg Limit |[Margin| Pk Limit |Margin|Azimuth|Height|Polarity
(GHz) |[Reading (dB/m) (dB) Reading | (dBuV/m) | (dB) | (dBuV/m) | (dB) | (Degs) | (cm)
(dBuv) dBuVv/m
1 2.426 42.4 Pk 32.2 -34.2 40.4 - - 74 -33.6 329 272 H
2.426 28.02 | Av 32.2 -34.2 26.02 54 -27.98 - - 329 272 H
2 7.717 36.76 | Pk 35.7 -28.2 44.26 - - 74 -29.74 | 213 115 H
7.717 23.67 | Av 35.7 -28.2 31.17 54 -22.83 - - 213 115 H
3 15.353 33.87 | Pk 39.9 -23.3 50.47 - - 74 -23.53 0 168 H
15.353 21.09 | Av 39.9 -23.3 37.69 54 -16.31 - - 0 168 H
4 2.463 44.24 | Pk 323 -34.1 42.44 - - 74 -31.56| 330 269 \Y
2.463 30.26 | Av 323 -34.1 28.46 54 -25.54 - - 330 269 \Y
5 4.882 39.28 | Pk 34 -313 41.98 - - 74 -32.02| 261 113 \Y
4.882 26.53 | Av 34 -313 29.23 54 -24.77 - - 261 113 \Y
6 11.584 | 34.17 | Pk 38.2 -24.7 47.67 - - 74 -26.33| 293 251 \Y
11.584 | 21.27 | Av 38.2 -24.7 34.77 54 -19.23 - - 293 251 \Y
Pk - Peak detector
Av - Average detection
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REPORT NO: R12663957C-E3
FCC ID: A94427929

DATE: 2019-09-11
IC: 3232A-427929

MID CHANNEL

e Test Focility: UL Morrizville 22 Mor 2819 13:52:89
Radioted Emissions J-Meters
ae Pro ject MNumber: |2663957
35| Client: Bose (Cose; id#1)
Test Location: 5-5AC
Mode: BLE Rx 24498; buds L PS
= U USSR SRR UUUSSRUSEOE SRS Tested by: 17851
75
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i Rodioted Emissions 3-Meters
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REPORT NO: R12663957C-E3 DATE: 2019-09-11
FCC ID: A94427929 IC: 3232A-427929

1 TO 18GHz DATA

Marker|Frequency| Meter | Det |AT0069 AF |Amp/Cbl/Fltr/Pad|Corrected| Avg Limit |[Margin| Pk Limit |Margin|Azimuth|Height|Polarity
(GHz) |[Reading (dB/m) (dB) Reading | (dBuV/m) | (dB) | (dBuV/m) | (dB) | (Degs) | (cm)
(dBuv) dBuVv/m
1 2.46 43.64 | Pk 323 -34.2 41.74 - - 74 -32.26 | 239 252 H
2.46 29.58 | Av 323 -34.2 27.68 54 -26.32 - - 239 252 H
2 2.787 42.36 | Pk 323 -33.8 40.86 - - 74 -33.14 77 312 H
2.787 31.16 | Av 323 -33.8 29.66 54 -24.34 - - 77 312 H
3 9.43 35.7 Pk 36.6 -26.7 45.6 - - 74 -28.4 77 158 H
9.43 22.55 | Av 36.6 -26.7 32.45 54 -21.55 - - 77 158 H
4 2.464 44.41 | Pk 323 -34.1 42.61 - - 74 -31.39 78 198 \Y
2.464 29.81 | Av 323 -34.1 28.01 54 -25.99 - - 78 198 \Y
5 5.59 38.49 | Pk 34.6 -30.9 42.19 - - 74 -31.81 38 122 \Y
5.59 25.79 | Av 34.6 -30.9 29.49 54 -24.51 - - 38 122 \Y
6 15.93 34.57 | Pk 40.2 -24.5 50.27 - - 74 -23.73| 159 246 \Y
15.93 21.86 | Av 40.2 -24.5 37.56 54 -16.44 - - 159 246 \Y
Pk - Peak detector
Av - Average detection
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REPORT NO: R12663957C-E3
FCC ID: A94427929

DATE: 2019-09-11
IC: 3232A-427929

HIGH CHANNEL

| e Test Focility UL Morrizville 22 Mor 2819 14:57:25
' Rodicted Emissions 3-Meters
- Pro ject Number: |2663357
9E Client: Bose (Case; id#1)
Test Locatiom: S5-5AC
Mode: BLE Rx 248@; buds % PS
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FCC ID: A94427929 IC: 3232A-427929

1 TO 18GHz DATA

Marker|Frequency| Meter | Det |AT0069 AF |Amp/Cbl/Fltr/Pad|Corrected| Avg Limit |[Margin| Pk Limit |Margin|Azimuth|Height|Polarity
(GHz) |[Reading (dB/m) (dB) Reading | (dBuV/m) | (dB) | (dBuV/m) | (dB) | (Degs) | (cm)
(dBuv) dBuVvV/m
1 2.464 4495 | Pk 323 -34.1 43.15 - - 74 -30.85| 162 239 H
2.464 29.43 | Av 323 -34.1 27.63 54 -26.37 - - 162 239 H
2 3.105 40.82 | Pk 33.7 -33.6 40.92 - - 74 -33.08 | 146 103 H
3.105 28.15 | Av 33.7 -33.6 28.25 54 -25.75 - - 146 103 H
3 14.883 34.64 | Pk 39.5 -23.6 50.54 - - 74 -23.46 | 282 209 H
14.883 21.46 | Av 39.5 -23.6 37.36 54 -16.64 - - 282 209 H
4 2.463 45.97 | Pk 323 -34.1 44.17 - - 74 -29.83 46 205 \Y
2.463 30.25 | Av 323 -34.1 28.45 54 -25.55 - - 46 205 \Y
5 3.869 39.98 | Pk 334 -33 40.38 - - 74 -33.62| 293 233 \Y
3.869 27.78 | Av 33.4 -33 28.18 54 -25.82 - - 293 233 \Y
6 17.676 33.28 | Pk 41.3 -22 52.58 - - 74 -21.42 | 142 293 \Y
17.676 18.14 | Av 41.3 -22 37.44 54 -16.56 - - 142 293 \Y
Pk - Peak detector
Av - Average detection
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RECEIVER SPURIOUS EMISSIONS 18 TO 26 GHz
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18 TO 26GHz DATA

Frequency| Meter | Det | ATO076 AF | Cbl/Amp |[Corrected| AvglLimit |Margin| PkLimit |Margin|Azimuth|Height |Polarity
Marker| (GHz) |Reading (dB/m) (dB) Reading | (dBuV/m) | (dB) | (dBuV/m) | (dB) | (Degs) | (cm)
(dBuv) (dBuVv/m)

1 18.88 45.02 | Pk 32.6 -38.9 38.72 54 -15.28 74 -35.28 | 0-360 | 299 H

2 22.662 | 44.53 | Pk 335 -38 40.03 54 -13.97 74 -33.97 | 0-360 | 249 H

3 25.935 | 4291 | Pk 34.4 -36.1 41.21 54 -12.79 74 -32.79 | 0-360 103 H

4 19.281 | 45.32 | Pk 32.8 -38.9 39.22 54 -14.78 74 -34.78 | 0-360 101 \Y

5 21.607 | 45.72 | Pk 33.2 -38.2 40.72 54 -13.28 74 -33.28 | 0-360 | 300 \Y

6 21.709 | 45.47 | Pk 33.4 -38.4 40.47 54 -13.53 74 -33.53 | 0-360 | 251 \Y

7 22.643 | 44.69 | Pk 33.4 -38 40.09 54 -13.91 74 -33.91 | 0-360 | 300 \Y

8 23.264 | 45.34 | Pk 33.9 -37.7 41.54 54 -12.46 74 -32.46 | 0-360 | 251 \Y

9 26.091 | 43.13 | Pk 34.5 -35.9 41.73 54 -12.27 74 -32.27 | 0-360 | 300 \Y
Pk - Peak detector
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10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

NCC LP0002 2.7

Frequency of Emission (MHz) Conducted Limit (dBuV)
(uasi-peak Average
0.15-0.5 B toy 56 56 to 46
0.5-5 56 46
5-30 fl) 5l

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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10.1.1.

AC Power Line Host

LINE 1 RESULTS

14 .58 26

Range 1: Line-L1 .15 - 30MHz
Marker | Frequency | Meter Det | LISN VCF (dB) | Cbl/Limiter | Corrected QP Limit Margin Avg Limit Margin
(MHz) Reading (dB) Reading (dB) (dB)
(dBuVv) dBuVv

1 171 33.34 Pk 2 10 43.54 64.91 -21.37 - -
2 177 17.24 Av 2 10 27.44 - 54.63 -27.19
3 627 27.06 Pk 0 10 37.06 56 -18.94 -
4 642 11.09 Av 0 10 21.09 - 46 -24.91
5 4.665 23.52 Pk 0 10.1 33.62 56 -22.38 -
6 4.671 3.26 Av 0 10.1 13.36 46 -32.64
7 22.644 25.75 Pk 2 10.6 36.55 60 -23.45 -
8 22.644 -3.99 Av 2 10.6 6.81 50 -43.19

Pk - Peak detector
Av - Average detection
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LINE 2 RESULTS

Range 2: Line-L2 .15 - 30MHz
Marker | Frequency | Meter Det | LISN VCF (dB) | Cbl/Limiter | Corrected QP Limit Margin Avg Limit Margin
(MHz) Reading (dB) Reading (dB) (dB)
(dBuVv) dBuVv

9 .153 28.52 Pk 2 10 38.72 65.84 -27.12 - -
10 174 10.07 Av 2 10 20.27 - - 54.77 -34.5
11 .636 25.9 Pk 0 10 35.9 56 -20.1 -
12 .648 14.73 Av 0 10 24.73 - - 46 -21.27
13 4.791 19.68 Pk 0 10.2 29.88 56 -26.12 -
14 4.788 3.71 Av 0 10.2 13.91 - - 46 -32.09
15 29.85 15.07 Pk 3 10.8 26.17 60 -33.83 -
16 29.853 -4.17 Av 3 10.8 6.93 - - 50 -43.07

Pk - Peak detector
Av - Average detection
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11. SETUP PHOTOS

Please refer to R12663957C-EP4 for setup photos

END OF TEST REPORT
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