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PRODUCT ASSURANCE ENGINEERING
COMPLIANCE
EMC TEST REPORT

Certificate # 1514.1
If the report carries the “accredited” logo, the reviewer must verify all the tests in this report are covered under the current
ISO17025 accreditation. The A2LA-accredited logo must be removed if any of the tests in the report are not performed under the
current scope of accreditation. It is the responsibility or the reviewer to ensure the A2LA advertising policy is followed.

Table of Contents

Tests Performed (Table of Contents):

T ST REPOM SUMIMIANY ...ttt e et e e et e ettt ee b e b s e oo oo e e et et eee e e b e aR o e oo e e ee e e et eeebebaRa o e e e e e eeeeeeeeeeeebaaaseeeeeeaeeeeennnnnnnnns 3
TESE RESUIES SUIMMBIY ... eieiiiiei ittt e ettt e e e oo ettt e e e e 4 aa b b et et e e e o aa bbb et e e e e 4okt be et e e e e 4 am bbb et e e e e e b bbb e e e e e e s anbbeeeeeeeaanbbneeeeesaane 4
= g\l T el L=T gl v I O] g o 11 o] o I P TP PP PPPPRPPR PO 4
| O O TS ST (3 Y odex (=0 [ =1 (0] o PP TP PPPPPO 4
Canadian TESE SItE REGISIIALION: ... .. ..iieiiitiiiiie ettt bbbttt bttt et ettt et e e e eaaeeeeeaeasaasaa e e ab e bt babbbbbe e ee e e e e eeeaaaeaaaaaaeaaasanns 4
[ OfeT gL [0 ox (=To [ [T TSI £ =T o g [=T 0 £ PP PR PPPPP 5
ON TIME AN DULY CYCIB ...ttt e oo oo oot b bttt bttt ettt ettt e e e ee e e e e e e e e e e ae e oa e e abab b bt bb e b be e e e e e e e aaaeaaaaeaeaaaaanas 5
99% OCCUPIEA BANUWIAIN .....coiiiiiiieiii ettt e e o ettt e e oo s bbbttt e o4 e kbbbt e e e e s e sbb bt e e e e s aasbbbe e e e e s snbbbeeaeens 7
6dB OCCUPIEA BANAWIALIN ...ttt ettt et e et e e e ee e e e e e e e e e e aaaaa s anbb bbb bbbb s e s e e eeeeeaaaaaaaeens 10
L@ 111 o 18 [ =0T OO TP PPPPPPPPR 13
POWET SPECIIAI DENSILY ...ttt e e e oo oo oot oo oo h bbb ettt ettt ettt et e e e e e e e e e e e e e e e aaaaa R a e hbbb bbb bbb e be e e e e e e e aaaaeaaeeeeaeesaasananans 16
(0] oo [UTo1 (=To IS] o 1U 1o T W ISR =1 4151 (o] o - TP PP PPP PP 18
RF Radiated EMISSIONS 30MHZ -LGHZ.......cci ittt ettt et e e e e st e e e e e e e et e e e s s et b e e e e e s s anr b e et e e e s s aanrnneeeennas 21
Radiated SpUriouS EMISSIONS L-25GHZ.......coiiiiiiiiiei ittt e et e e e e e ettt e e e e s aa bbb et e e e s s anbbe et e e e e s anbrneeeaeeaas 27
= (o [T 1 (=To [ 7= Vo [N o o = S PEERUPPRPRRRR 38
Bose Corporation, 1 New York Ave, Framingham, MA 01701, USA Form FL300959 Rev 06
Tel: (508) 766-6000 Fax: (508) 766-1145 BOSE CONFIDENTIAL

Without written permission of laboratory, this report shall not be reproduced except in full.
Report Number: EMC.441408.23.167.3 Page 2 of 41



PRODUCT ASSURANCE ENGINEERING
COMPLIANCE
EMC TEST REPORT

L

[ACCREDITED]
Certificate # 1514.1

Test Report Summary

Product Information:
Description
Truly Wireless In Ear (TWIE) earbud. The bud uses Bluetooth classic (BT) Bluetooth Low Energy (BLE), and
Qualcomm High Speed (QHS). The QHS is used for bud-to-bud communications. The role of master/puppet can
be changed to best meet radio link conditions during operation. The unit is not supplied with an AC to USB
adapter. The antenna is an inverted F with a maximum gain of 0.58 dBi (Left Earbud) and 0.86 dBi (Right
Earbud) formed by Laser Direct Sequence on the inside of the top cover of the earbud.

EUT Condition
Product was as built in the factory. And for the conducted measurements the antenna was removed, and
coaxial cable was installed in its place. Where necessary USB debug wires were added to allow control of the
Radio.

Bluetest3 Version
Bluesuite 3.3.12

Setup (Cables and Accessories)

Support Equipment List
Description Manufacturer Model Serial Number FCCID
AC Adapter Bose S008VvU0500160 072246200802252AE N/A

Test Objective:
Verify product meets all applicable EMC requirements for the Bluetooth Low Energy mode.

Results:
Product complies with all applicable EMC requirements. All final results represent worst-case emissions and/or
immunity.
Conclusions:
The device under test (D.U.T.):
[X] meets all test standards on page 1 of this report.
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PRODUCT ASSURANCE ENGINEERING
COMPLIANCE
EMC TEST REPORT

*a

|ACCREDITED
Certificate # 1514.1

Test Results Summary

TEST RESULT

TEST NAME PASS or N/A COMMENT(S)
On Time and Duty Cycle N/A No limits, for information only
99% Occupied Bandwidth N/A No limits, for information only
6dB Occupied Bandwidth Pass
Output Power Pass
Power Spectral Density Pass
Conducted Spurious Emissions Pass
RF Conducted Emissions — AC Mains Pass
RF Radiated Emissions 30MHz -1GHz Pass
Radiated RF Emissions 1-25GHz Pass
Radiated Band Edge Pass

Environmental Conditions

Ambient:
Temperature: 22+4°C
Humidity: 30-60%RH
Mains Voltage: 120VAC, 5vVDC USB

FCC Test Site Accreditation:

Display Display DisplayFirm Name Location Accreditation MRA Designation Expiration ContactContact Address P.0.Mail City State Zip Country E-mail Address Phone Fax
Exhibits CorrespondenceScopes Number  Date Title Box Stop NumberNumber
American
1 New York Mail
Association Mr, . - 1508 508
B T
@ @ Scopes che . ’;“’E”‘.‘e"ﬂ for N/& US1088  07/31/2022Cable gJa"tV %tfp 450 1/m 450 FraminghamI~‘IassachusettsDl?DlgFIEEd Cable_Best@bose.com766 766
/ == orporationFramingham, | b o oo, Best anagerThe ates 6137 1145

Accreditation Mountain

Canadian Test Site Registration:

CAB Scope/Recognition Date Expiration
Organization identifier (yyyy-mm-dd) (yyyy-mm-dd)
BOSE CORPORATION Usoz210 R55-GEM (2019-02-11) RECOGNIZED
UNTIL:
1 New York Avenue R55-210 (2019-02-11) 2022-07-31
Framingham, MA R55-247 (2019-02-11)
01701 R55-248 (2021-11-19) AZLA
UNITED STATES ISO/IEC
17025:2017
Company Number: 3232A Expires:
2022-07-31
Contact:
Mario Espinal
mario_espinal@bose.com
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Certificate # 1514.1

PRODUCT ASSURANCE ENGINEERING
COMPLIANCE
EMC TEST REPORT

RF Conducted Measurements

On Time and Duty Cycle

Model number | 408L \ Build Phase: | C1.5
Tested by: | Mike Royer Date: | May 12, 2023
Requirements .
Standard(s): Referenced Standard(s): | ANSI C63.10-2013
EUT powered with: | 5V USB \ Temp / Humidity: | n/a | Test location: | Braun Room
Test equipment used TN’s: | 2409
EUT Serial number(s): | 084803M3051E021A1

EUT Software installed:

1.4.10+g2edc594

EUT Modification(s):

Product was tested as built except the antenna was disconnected and a coaxial cable was

installed.

Conclusion:

This test is for information only.

Limits:

None; for reporting purposes only.

Procedure:

ANSI C63.10, Section 11.6: Zero-Span Spectrum Analyzer Method.

Data Collection:

Duty cycles shown in the table below represent maximum duty cycle in test mode using maximum packet length.

Mode ON Time Period Duty Cycle x Duty 1/Ton
(msec) (msec) (linear) Cycle Hz
(%)
BLE 1M 2.115 2.506 .844 84 466
BLE 2M 1.084 1.875 .578 58 922

Bose Corporation, 1 New York Ave, Framingham, MA 01701, USA
Tel: (508) 766-6000 Fax: (508) 766-1145
Without written permission of laboratory, this report shall not be reproduced except in full.
Report Number: EMC.441408.23.167.3

Form FL300959 Rev 06
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DESIGN ASSURANCE ENGINEERING
COMPLIANCE
EMC TEST REPORT

|ACCREDITEDI

Certificate # 1514.1

BLE 1M BLE 2M
o ".'.' ...."IIIIII
- | - {
| - ! !
0 e X | |
591 i T M 00,0 s/ |
M:\'r;;:l Rt | m::l :-Mlnn-_ — l I'.-;ul:uznn_:l" | Function | Function Result | N‘::E’I Bl | m,l £ nnf.: 1 vualu,nl | Function | Fumothon Result |
03 M1 75058 ms. 30,94 dB — 2] 1] 1 1075 = 11 dh —
o Most Recent Calibration Due
TN Description Model S/IN Manufacturer . ;
Calibration Date
2409 || S'gnal and Spectrum Fsv40 || 101413 || Rohde & 22-Mar-2023 21-Mar-2024
Analyzer Schwarz

Form FL300959 Rev 06
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DESIGN ASSURANCE ENGINEERING
COMPLIANCE
EMC TEST REPORT

99% Occupied Bandwidth

Model number | 408L \ Build Phase: | C1.5
Tested by: | Mike Royer Date: | 15 May 2023
Requirements | ~p 47 part 15.247 Referenced Standard(s): | ANSI C.63.10-2013 6.9.3
Standard(s):
EUT powered with: | 5V USB | Temp / Humidity: | n/a | Test location: | Braun Room
Test equipment used TN's: | 2409
084803M3051E021A1 | 084803M3051E021A1

EUT Software installed:

1.4.10+g2edc594

EUT Modification(s):

Product was tested as built except the antenna was disconnected and a coaxial cable was
installed.

Conclusion:
This test is for information only.

Limits:

None; for reporting purposes only.
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[ACCREDITED] EMC TEST REP

Certificate # 1514.1

BLE 1M Data Collection:

DESIGN ASSURANCE ENGINEERING
COMPLIANCE

ORT

Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2402 1.041

Middle 2441

1.044

High 2480

1.060

[?[':,-l.:..“.“.”

Rof Lovel 20,00 gém  Offset 10,18 08
be At 0 e BWT
[ 178 Man

REBW 50 bhz

37.9 u5 & VBW 1 MH: _ Mode Auto FET

- Ref Lovel 20.00 G8m  Ofset 10,19 d&
L At 3088 EWT

(o
&

RBW 50 iz

376 s @ VBW 1 MM:  Mode Auto FFT

o .1;\n—»r'

y

M1[1]

o
| W)

:‘,,\'\.

AW

£

.\w""’\"l

CF 2,407 GHE 50001 prs

OO0 pts

Date: 15 MAY 2003 143418

Date 15 MAY 2023 143623

=

Ref Level 20,00 dim  OMset 10,108 d& RBW 50 kHz

ALl 30 dB BEWT 7.9 ps & VBW 1 MHZ Mode Auto FFT
[@2F v
mM1[1] 2.63 dBm|
2.479725740 GHz|
10 c o 1.059631339 MMz
0 dBi oLl «P}\.n/\v\
Azl v
-10 deen 4 - v
7 |
f |
20 d v L
-20 dien 1 !
uflf \
2 L. Y
i ¥i 1A »\I
| W 'l \
-40 ,‘N Y
N Y N \/\.r\‘
-50 dien " —
v /Y
-40
70
CF 2.48 GHz 0001 pts EEH 4.0 MHZ
p— o — g

Date: 15 MAY. 2023 14.37.42
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BLE 2M Data Collection:

DESIGN ASSURANCE ENGINEERING

COMPLIANCE

EMC TEST REPORT

Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2404 2.050
Middle 2441 2.054
High 2478 2.050
IHI I‘II:I "l 20.00 dbm  Offset 10.18 di RBW 50 kHz Rotf L el 20.00 dim Offsot 10,18 &b RBW 50 kHz [@-\-
o‘ua- _I"\I By jq dBm ?\ -
. . N W T el J N - e Ny
10 dBem- ]z:\z ud . o 10 B j. )
39 Ao _z'/ A AR 7 / J\". A"‘"r\//
v AV \Vasl
CF 2. A0S GHz F0001 Eli Hpan 4.0 MHz /I CF 2,44 GHI“ BLI“U‘l pts 2un 4.0 MHZ
] [T ()
Ref Lovel 20.00 Gim  Offset 1010 06 RBW 5051

Equipment Used:

30 dB_ EWT

37.5 ps @ VBW 1 Mz

Mode _4uto FFT

7

N O /\\m .

Ay

.

70 d8m

CF 2478 GHz
—

FO001 pis

Date: 15.MAY. 2023 14.42.34

Bpan 4.0 Mtz
BRRR R e

. Most Recent Calibration Due
TN Description Model S/IN Manufacturer . .
Calibration Date
2409 || Signal and Spectrum Fsv40 | 101413 || Rohde & 22-Mar-2023 21-Mar-2024
Analyzer Schwarz
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DESIGN ASSURANCE ENGINEERING

COMPLIANCE

EMC TEST REPORT

6dB Occupied Bandwidth

Model

408L

Build Phase:

Cl15

Tested by:

Mike Royer

Date: | May 19, 2023

Requirements
Standard(s):

FCC §15.247 (a) (2)
RSS-247 5.2 (a)

Referenced Standard(s): | ANSI 63.10:2013 - 11.8

EUT powered with: | 5V USB | Temp / Humidity: | n/a | Test location: | Braun Room
Test equipment used TN's: | 2409
EUT Serial number(s): | 084803M3051E021A1

EUT Software installed:

1.4.10+g2edc594

EUT Modification(s):

Product was tested as built except the antenna was disconnected and a coaxial cable was

installed.

Conclusion:

The lowest recorded 6dB bandwidth measured was 719 kHz which is more than the required minimum of 500 kHz by 219 kHz.

Bose Corporation, 1 New York Ave, Framingham, MA 01701, USA
Tel: (508) 766-6000 Fax: (508) 766-1145
Without written permission of laboratory, this report shall not be reproduced except in full.
Report Number: EMC.441408.23.167.3
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Certificate # 1514.1

Data Collection:

DESIGN ASSURANCE ENGINEERING
COMPLIANCE
EMC TEST REPORT

DTS Bandwidth Summary Table (BLE)

Channel

MHz

Frequency Mode

DTS BW

kHz

kHz

Limit | Marg

kHz

in | Result

Low

2402

BLE 1M

725

500

225

Pass

Middle

2440

BLE 1M

722

500

222

Pass

High

2480

BLE 1M

719

500

219

Pass

Low

2404

BLE 2M

1269

500

726

Pass

Middle

2440

BLE 2M

1269

500

769

Pass

High

2478

BLE 2M

1268

500

768

Pass

Spectrum

BLE 1M

Ref Lovel 30,00 dém  Offset 10,15 65 & HBW

100 kHz

E

Ref Level 30.00 dBm  Offset 10,16 08 & RBW 100 kHx

Dete. 19MAY. 2023 1709045

Spectrum

G e

Cate 19 MAY 2023 17.11:20

[n?

Rof Lovel 30,00 ém  Ofset 10,16 d5 = RBW 100 kAz

At 30 dB  SWT 18,9 ps & VBW 300 kHz  Mode auto FFT
[ 175 Ma
M1 G.37 dem|
2.4B025430 GHz|
LG ndi 18|
B iz
10 de: 1 .
facts 3451.9
y m— —
0 dBrm - s
-~ ™
10 £
4
-20 diém . & .
d
T RN
-30 o = =
g e s
=0
60
GF 248 GHz 2501 pts Span 3.0 MHz
Marker
Type | Ref | Tre | ¥-valus | ¥wvalue | Function | Function Result |
M1 1 24602543 GHz 4.37 dém nd down 718.5 khz
T1 1 24796323 GHz 0.3% dbm ndi .00 c
T2 1 2.4803515 GHz 0.28 dBm G factor 2451.9
FHLE N e

Dete: 19 MAY.2023 171219
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724500000000 kiZ| v T22.100000000 kHz
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3315.7 ) __w,lk
[ - od
e \“‘\.
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Ve M, T R
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L ] - e
e e
-50 g 50 dbm—rt
-60 dim: 60 dBm——t
CF 2,407 GHz FH01 pts. Span 3.0 MHz ][ CF 2.44 GHz 2501 pts Span 3.0 MHz
Markar Marker
Type | Baf | Trc | H-valun 1 Wovalua | Function | Function Result ||| _Type | Rt | Tre | Hewalug | Wevalue | Function | Funetion Resull |
M1 1 2.4 16 6.99 dém ngB down 7245 kHz 1 1 2.4302543 GHz 7.43 dim g8 down 722.1 khHz
T 1 0.98 dém nd8 #.00 d& T1 2.4396305 GHz 1.49 dBm ndi 6.00 o8
T2 1 1.00 dien Q factor 3315.7 T2 2.4403527 GHz 1.46 dim Q factor 3375.3
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DESIGN ASSURANCE ENGINEERING

COMPLIANCE
EMC TEST REPORT

BLE 2M

[ [Specmm =
Rof Lavel 30.00 dem  Offsot 10,15 06 @ RBW 30 59z Ref Level 30.00 dbm  Offset 10,10 68 & RDW 30 ke
be ate 304E BWT 633 5 e VBW 1006Hr  Made suto FET At I0dE  BWT 633 ps @ VBW 100 kHX  Mode auto FFT
@ LAF Ma @125 Max —I
GETEY] 305 08 ] 5.95 0|
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S ] 0.51 e[| > ° ML)
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10 i o
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o = - =
AR Ve R W, hadi g S &
10 . A i -10 dBim mas S
Wik W, ~ L
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-0 v 209 Y
i \ / \
o \ ¢! 4
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Markar Marker
Type | Ret | Tre | #-vabwe | Y-walue | Function | Function Result ||| _1ype | ®ef | Tre | ®-valus 1 Yowalue | Function | Function Result |
M1 1 2.4034842 GHr 0.51 dien M1 1 2.4304842 Mz 1.04 dbm
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D3| M1 1 1.1048 Muz 5.99 0B 03| ML 1 1.106 MHz -5.95 d&

Date: 15 MAY 223 174235

Limits:

FCC §15.247 (a) (2)

RSS-247 5.2 (a)

ANSI 63.10:2013 - 11.8

Spectrum |

Cate. 19 MAY 2023 17.45.18

=]

Ref Lavel 30.00 dBm
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M1 1 24022711 GHz 2.15 dem
CEIC 1 -614,2 kHz -£.67 dB
CEICE 1 54.0 kHz -6.18 dB

Date: 19 MAY 2023 17:53.35

G .-

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

Equipment Used:

TN

Description

Model

Most Recent

S/N Manufacturer Calibration

Calibration Due
Date

2409

Signal and Spectrum
Analyzer

FSV40

101413 || Rohde & 22-Mar-2023
Schwarz

21-Mar-2024
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DESIGN ASSURANCE ENGINEERING
COMPLIANCE
EMC TEST REPORT

Output Power

Model number | 408L | Build Phase: | C1.5
Tested by: | Mike Royer Date: | 17 May, 2023
Requirements | FCC §15.247 (b) (3) ANSI C63.10-2013

Referenced Standard(s):

Standard(s): | RSS-247 5.4 (d) 11.9.1.1
EUT powered with: | 5V USB Tgm_p / n/a Test location: | Braun Room
Humidity:
Test equipment used TN’s: | 2409
EUT Serial number(s): | 084803M3051E021A1

EUT Software installed:

1.4.10+g2edc594

EUT Modification(s):

Product was tested as built except the antenna was disconnected and a coaxial cable was
installed.

Conclusion:

The Bose Model 408L passes output power by 22.29 dB.

Method from ANSI C63.10-2013 section 11.9.1.1 was used.

Cable loss was accounted for in the Spectrum Analyzer offset.

Bose Corporation, 1 New York Ave, Framingham, MA 01701, USA Form FL300959 Rev 06
Tel: (508) 766-6000 Fax: (508) 766-1145 BOSE CONFIDENTIAL
Without written permission of laboratory, this report shall not be reproduced except in full.
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Data Collection:

DESIGN ASSURANCE ENGINEERING

COMPLIANCE

EMC TEST REPORT

Output Power Summary Table
Output Directional
Channel | Frequency Mode Power Gain Limit | Margin | Result
dBm dBi
Low 2402 BLE 1M 7.27 1 30 22.73 Pass
Middle 2440 BLE 1M 7.71 1 30 22.29 Pass
High 2480 BLE 1M 6.47 1 30 23.53 Pass
Low 2404 BLE 2M 6.96 1 30 23.04 Pass
Middle 2440 BLE 2M 7.48 1 30 22.52 Pass
High 2478 BLE 2M 6.72 1 30 23.28 Pass
Example Plot, Mid, BLE 1M
Spectrum | |u§
Ref Level 30.00 dBm Offset 10.18 dB & RBW 3 MHz
o ALt 30dE SWT 641.1ns @ VBW 10 MHz Mode Auto FFT
@ 1Pk Max
M1[1] 7.71dBm
2.44026790 GHz
20 dem
10 dem =3
_._—'—"_'_'_'_—_'_‘_'—'_'_'— _‘—_‘—_‘_‘_ﬂ_‘_—_‘_‘—-—-—_‘
d M—
Bm
-10 dem
-20 dem
-30 dem
-40 dBm
-50 dBm
-60 dBmn
2501 pts Span 5.0 MHz

L

aCF 2.44 GHz

Date: 17.MAY 2023 11:04:08
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DESIGN ASSURANCE ENGINEERING
COMPLIANCE
EMC TEST REPORT

(ACCREDITED
Certificate # 1514.1

Limits:

FCC §15.247 (b) (3)
RSS-247 5.4 (d)

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

Equipment Used:

oL Most Recent Calibration Due
TN Description Model S/IN Manufacturer . :
Calibration Date
2409 || S'gnal and Spectrum Fsv4o | 101413 || Rohde & 22-Mar-2023 21-Mar-2024
Analyzer Schwarz

Bose Corporation, 1 New York Ave, Framingham, MA 01701, USA
Tel: (508) 766-6000 Fax: (508) 766-1145
Without written permission of laboratory, this report shall not be reproduced except in full.

Report Number: EMC.441408.23.167.3

Form FL300959 Rev 06
BOSE CONFIDENTIAL
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DESIGN ASSURANCE ENGINEERING

COMPLIANCE
EMC TEST REPORT

Power Spectral Density

Model Number

408L | Build Phase: | C1.5

Tested by:

Mike Royer

Date: | May 17, 2023

Requirements
Standard(s):

FCC §15.247 (e)
RSS-247 (5.2) (b)

Referenced Standard(s):

ANSI 63.10 (11.10.2)

EUT powered with: | 5V USB Tgm_p / n/a Test location: | Braun Room
Humidity:
Test equipment used TN’s: | 2409
EUT Serial number(s): | 084803M3051E021A1

EUT Software installed:

1.4.10+g2edc594

EUT Modification(s):

Product was tested as built except the antenna was disconnected and a coaxial cable was

installed.

Conclusion:

The Bose Model 408L passes spectral density by 0.65 dB.

Test method is ANSI C63.10-2013 (11.10.2)

The cable loss is accounted for in the Spectrum Analyzer offset. The earbud is set to transmit continuously, duty cycle = 100%.

Limits:
FCC §15.247 (e)

RSS-247 (5.2) (b)
ANSI 63.10 (11.10.2)

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

Bose Corporation, 1 New York Ave, Framingham, MA 01701, USA
Tel: (508) 766-6000 Fax: (508) 766-1145

Without written permission of laboratory, this report shall not be reproduced except in full.

Report Number: EMC.441408.23.167.3

Form FL300959 Rev 06
BOSE CONFIDENTIAL

Page 16 of 41



IACCREDITEDH

Certificate # 1514.1

Data Collection:

DESIGN ASSURANCE ENGINEERING
COMPLIANCE
EMC TEST REPORT

Max
reading
Mode Channel | Frequency | from SA Limit Margin Result
MHz dBm dBm dB
BLE 1M Low 2402 6.79 8 1.21 Pass
BLE 1M Middle 2440 7.35 8 0.65 Pass
BLE 1M High 2480 6.32 8 1.68 Pass
BLE 2M Low 2404 6.56 8 1.44 Pass
BLE 2M Middle 2440 7.16 8 0.84 Pass
BLE 2M High 2478 6.37 8 1.63 Pass
BLE 1M Mid channel Power Spectral Density measurement.
Spectrum I [?“
Ref Level 20,00 dBm Offset 10.18 dB & RBW 100 kHz -
fs Attt 3o da SWT 18.9 pus & VBW 300 kHz Mode Auto FFT
@ 1Pk Max
mM1i[1] 7.35 dBm
2 440260300 GHz
20 dBrr
10 dBm ";
e e p— 1 7
0 dBm = =
— [
-10 dBm = / H\‘ o
= \\,\
?xfﬂm \H
-20 dBm
40 dBm
-50 dBm
-60 dBm
CF 2.44 GHz 2501 pts Span 1.5 MHz
il ] QL e
Cate: 17.MAY 2023 182408
TN Description Model S/IN Manufacturer Mos_t Regent Calibration Due
Calibration Date
2409 || St9nal and Spectrum FSv40 || 101413 || Rohde & 22-Mar-2023 21-Mar-2024
Analyzer Schwarz

Bose Corporation, 1 New York Ave, Framingham, MA 01701, USA
Tel: (508) 766-6000 Fax: (508) 766-1145
Without written permission of laboratory, this report shall not be reproduced except in full.
Report Number: EMC.441408.23.167.3

Form FL300959 Rev 06
BOSE CONFIDENTIAL
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DESIGN ASSURANCE ENGINEERING
COMPLIANCE
EMC TEST REPORT

Conducted Spurious Emissions

Model number:

408L | Build Phase: | C1.5

Tested by:

Mike Royer Date: | July 19, 2023

Requirements

FCC 815.247 (d) Referenced Standard(s): | ANSI 63.10 11.11

Standard(s): | RSS-247 5.5
EUT powered with: | 5V USB Tgm_p / n/a Test location: | Braun Room
Humidity:
Test equipment used TN’s: | 2409
EUT Serial number(s): | 084803M3051E021A1

EUT Software installed:

1.4.10+g2edc594

EUT Modification(s):

Product was tested as built except the antenna was disconnected and a coaxial cable was
installed.

Conclusion:

The Bose Model 408L passes Conducted Spurious Emissions by more than 10dB.

Limits
FCC §15.247 (d)

RSS-247 5.5

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

dB.

Note: Note that the BLE 2M rate does not support operation on channels 0 and 39 (2402, 2480).

Bose Corporation, 1 New York Ave, Framingham, MA 01701, USA Form FL300959 Rev 06
Tel: (508) 766-6000 Fax: (508) 766-1145 BOSE CONFIDENTIAL
Without written permission of laboratory, this report shall not be reproduced except in full.

Report Number: EMC.441408.23.167.3 Page 18 of 41



DESIGN ASSURANCE ENGINEERING
COMPLIANCE

[ACCREDITED] EMC TEST REPORT
Certificate # 1514.1

Data Collection:

BLE 1M LOW CHANNEL BANDEDGE OUT-OF-BAND LOW CHANNEL
Spectrum @ Spectrum ll @

RefLevel 30.00 déBm Offset 10,80 d8 & RBW 100 kHz Ref Level 20.00 dém Offset 10.80 d2 & RBW 100 kHz

o ALt 0B SWT 10 ms & VBW 300 kH:  Mode Sweap = At J0de  SWT 260 ms @ VBW 300 kHz Mode Sweep
[0 15k Max @ 1Pk Max
n2[1] 0.00 di| D21] 0,00 dB
0 Hz 0 Hz
20 de Mi[1] -52.18 dBml] 20 dbrr M1[1] 53.43 dBm
2.41000000 GHz| 2410000 GHz;

10 dBm

0 dém

CF 2.4 GHz l_l]EIEIIJ pts

) Span 20,0 MHz I Start 30.0 MHz 32001 pts Stop 26.0 GHz
" i
! J e L L J o

Date: 19.JUL 2023 131635

Dater 19000 2023 131754

BLE 1M HIGH CHANNEL BANDEDGE OUT-OF-BAND HIGH CHANNEL
Spectrum [?: Spectrum | [?

Ref Level 30.00 dBm  Offset 10.80 db & RBW 100 kHz Ref Level 30,00 dam  Offset 10.60 dB w RBW 100 kHz
b Att 20 de BWT 32.1ms & VBW 300 kHz Mode Swesp o ALE 30 da SWT 260 ms & VBW 200 kHz  Mode Sweep
@ 1Pk Max @ 1Pk Max
p2[1] 0.00 dB p2[1] 0.00 dg|
0 Hz 0 Hz|
20 dBm Mi[1] -50.79 demj || 20 dem mi[1] -51.87 dBm|
2.493500000 GHz 2.410000 GHz|
10 dbm:

10 di ||
02 -14.220 dem— ll
=20 dém / Il
N 4l
30 dB

CF 2.4835 GHz 32001 pts
-

Span 20.0 MHz Start 30.0 MHz 32001 pts

Stop 26.0 GHz
—
( )i ] T e )

Date: 15.JUL.2023 132249

Date: 19.JUL.2023 131913

Bose Corporation, 1 New York Ave, Framingham, MA 01701, USA Form FL300959 Rev 06
Tel: (508) 766-6000 Fax: (508) 766-1145 BOSE CONFIDENTIAL
Without written permission of laboratory, this report shall not be reproduced except in full.
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|ACCREDITEDI
Certificate # 1514.1

BLE 2M LOW CHANNEL BANDEDG

DESIGN ASSURANCE ENGINEERING

E

COMPLIANCE

EMC TEST REPORT

OUT-OF-BAND LOW CHANNEL

o
SerrE (=
Ref Lavel 30.00 dBm Offset 10.80 d& & RBW 100 kHz Ref Leval 30.00 dem Offsat 10.20 dB & RBW 100 kHz
b ALL 30 d&  8WT 32.1 ms & VBW 300 kHz Mode Sweep poe AT 30 dB BEWT 260 ms & VBW 300 kHz Mode Sweep
@ 1Pk Max @ 1Pk Max
D2[1] 0.00 dB D2(1] 0.00 dB|
0 Hz| 0 Hz|
20 dii M1i[1] 51.84 dBm 11[1] 53.61 dBm)|
2.410000000 GH2 2410000 GHz|
10 |
5.782 dBmr 782 dE
0 LL !
7N
-10 dBm ,r L}
B E— / 1 -
2 -14.220 dérr f v D2
=20 \
| A
30 B V\A‘ 1f'
-40 dBm:
60 di
CF 2.4 GHz az001 pts Span 20.0 MHz Htart 30.0 MHz azon
ﬂ W )
~ 4L 4 -

Date: 19, JUL 2023 132601

BLE 2M HIGH CHANNEL BANDEDGE

Ref Level 20,00 d8m  Offset

pts

Date 1% UL 2023 13:27 61

OUT-OF-BAND

10.80 dB & RBW 100 kHz

po ALL

HIGH CHANNEL

Btop 26.0 GHz

=
Ref Level 30.00 dBm Offset 10.80 d& & RBW 100 kHz
20 dB BWT 32.1 ms & VBW 300 kHz Mode SWGBP e ALL 30 di BWT 260 ms & VBW 300 kHz Mode Swesp
@10k Max @ 1Pk Mas
D2[1] 0.00 dB
0 Hz
o S 2.493. f;:‘:ﬁl‘l‘:)‘:]tz .l:ri“‘ =0 dem
10 10 di
D1 FEZ den

0 dism 0 di

10 d -10 dB

-30 dBm—j -30 dém
40 B A0 d
-60 d &0 dB
CF 24835 GHz 37001 pts Span 20.0 MHz Start 30.0 MHz ﬂll pts Stop 26.0 GHz

L )i Wil we L Jj )| ()
Date: 19.JUL 2023 1331:28 Deate: 19.0UL 2023 133314
L Most Recent Calibration Due
TN Description Model SIN Manufacturer . .
Calibration Date
Signal and Spectrum Rohde &
2409 || ©'9 P FSV40 | 101413 22-Mar-2023 21-Mar-2024
Analyzer Schwarz

Bose Corporation, 1 New York Ave, Framingham, MA 01701, USA

Tel: (508) 766-6000 Fax: (508) 766-1145
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(ACCREDITED)

A N
KM CERT #1514.01

PRODUCT ASSURANCE ENGINEERING
COMPLIANCE
EMC TEST REPORT

RF Radiated Emissions 30MHz -1GHz

Test Information:

Project number (Integrity):

| Build Phase:

Pre-C1

Tested by:

M. Mehrmann

Date: | 8+9 February 2023

Requirements Standard(s):

FCC §15.247 (d) and RSS-247

section 5.5

Referenced Standard(s):

EUT powered with:

| Temp / Humidity:

| Test location: | Maxwell House

Test equipment used TN’'s:

644,2319,1541,2077,1277-22

EUT Serial number(s):

Left; 084803M3003B0O05A
Right: 084803M3003B004A

EUT Software installed:

0.0.19 diag code

EUT Modification(s):

None

Objective/Summary/Conclusion:

Passes FCC 15.247 and RSS-247 Section 5.5 requirements with a worst-case passing margin of 16.0 dB at 700 MHz.

Additional EUT Information:

The EUT was tested in a 3m Semi Anechoic Chamber on an insulating turntable 80 cm high.

The device was scanned in three orthogonal axis and no signals were detected.

Test Setup Detalls:

EUT Emissions levels contained within this report are calculated on the following basis:
Radiated Emission Level (dBuV/m) = EMI Receiver Reading (dBuV) + Antenna Correction Factor (dB/m) — Preamplifier Gain

(dB) + Cable Loss (dB)

Bose Corporation, 1 New York Ave, Framingham, MA 01701, USA
Tel: (508) 766-6000 Fax: (508) 766-1145
Without written permission of laboratory, this report shall not be reproduced except in full.
Report Number: EMC.44108.23.167.3

Form FL300959 Rev 07
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Data Collection:

|ACCREDITED|

CERT #1514.01

PRODUCT ASSURANCE ENGINEERING

COMPLIANCE

EMC TEST REPORT

EUT S/N: | Left bud | Power applied: | | Plot# | 1
EUT Mods:
EUT Setup:
Comments: | Position X

Spectrum ]

=]

Ref Level 50,00 dBpV/m

Att

PS TDF

10 de

SWT 133 ms vYBwW

@ RBW (CISPR) 120 kHz
1 MHz

Mode Sweep

Input 1 DC

O 1Pk View@ 2Pk View

Limit Check
70 db|RAFISER3Z2B |

60 deps/m

100 MHZPASS
PASS ;

M1[1]

M2[1]

16.83 dBpY/m

99,9842 MHz
21.60 dBpY/m
300.0077 MHz

50 dBUv/m

CISPR32

Arn- An

B |

h § e

OO

.

M4
IPU!D 't"..:- |

30 dBpv/m

10 dBpv/m— e
0 dBpsdm

-10 depv/m

20 do i —

4 | guibnd iR

M2

Start 30.0 MHz

16168 pts

Stop 1.0 GHz

Marker
Type |

Ref | Trc |

X-value

Y-value

Function

Function Result

M1

99,9342 MHz

16.63 dBpv/m

M2 |

300.0077 MHz

21.60 dBpY/m

M3 |
M

e i

500.0312 MHz |

699,9947 MHz

25.41 depy/m

30.48 dBpv/m

)

J

Date:

9.FEB.2023

=
Ve
..

e
L
e

[
L

Bose Corporation, 1 New York Ave, Framingham, MA 01701, USA
Tel: (508) 766-6000 Fax: (508) 766-1145
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Form FL300959 Rev 07
BOSE CONFIDENTIAL

Page 22 of 41



W
\‘\"\ ! 'r“f—’a

T
%7~ [ACCREDITED]

AR

CERT #1514.01

PRODUCT ASSURANCE ENGINEERING
COMPLIANCE
EMC TEST REPORT

EUT S/N: | Left bud | Power applied: | | | Plot# | 2
EUT Mods:
EUT Setup:
Comments: | Position Y

Spectrum ]

=]

Ref Level 50,00 dBpV/m
10 dB

» Att
PS TDF

SWT 133 ms

@ RBW (CISPR) 120 kHz

YBW

1 MHz

Mode Sweep

Input 1DC

O 1Pk View@ 2Pk View

Limit Check

100 MHZPASS
PASS

M1[1]

. dbmﬁr}glspmjz B

M2[1]

60 deps/m

16.65 dBpY/m

99,9842 MHz
22.10 dBp¥Y/m
300.0077 MHz

50 dBUv/m :
CISPR3Z B ;

A N o fee

OO

LAT i .|--.I*':-. et

30 depvim

Wil :
20 tehiin-

Ty "j'n:-llr'l,-.-.\-.:- | i

I\ T T ki ad i, i ok

o g e

10 dBpv/m—

0 dBpsdm

-10 depv/m

Start 30.0 MHz

16168 pts

Stop 1.0 GHz

Marker

X-value |

Y-value

Function

Function Result

Type | Ref | Trc |
M1 |

99,9342 MHz

16.65 dBpv/m

M2 |

300.0077 MHz

22.10 dBpv/m

M3 |
M

e i

500.0312 MHz |

699,9947 MHz

25,70 dBpv/m
30,08 dBpv/m

)

J

Date:

9.FEB.2023

LEvodyly
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|ACCREDITED|

CERT #1514.01

7,

PRODUCT ASSURANCE ENGINEERING
COMPLIANCE

EMC TEST REPORT

EUT S/N: | Left bud | Power applied: | | | Plot# | 3
EUT Mods:
EUT Setup:
Comments: | Position Z

Spectrum ]

=]

Ref Level 50,00 dBpV/m
Att 10 dB

: 133 ms
PS TDF

SWT

@ RBW (CISPR) 120 kHz
YBwW 1 MHz

Mode Sweep

Input 1DC

O 1Pk View@ 2Pk View

Limit Check

100 MHZPASS

PASS :

70 chiRfrISERS2B | . |

60 deps/m

M1[1]

M2[1]

16.13 dBpY/m

99,9842 MHz
21.36 dBpVY/m
300.0077 MHz

S0 dapm———————
CISPR3Z B . . .

A N o fee

OO

50 dep———————

20 Ul i Z R T s -

. T Liny PP o) ST TR POTRS

A 1,.“ e .]-I 'I' :'.-'.- afrjanla iy L

10 dBpv/m S

0 dBpsdm

-10 depv/m

Start 30.0 MHz

16168 pts

Stop 1.0 GHz

Marker
X-value

Y-value

Function

Function Result

Type | Ref | Trc |

M1 99,9342 MHz

16.13 dBpv/m

M2 | 300.0077 MHz

21.36 dBpY/m

M3 |
M

e i

699,9947 MHz

500.0312 MHz |

25,43 dBpv/m
29,05 dBpv/m

)

J

Date: 3.FEB.2023 14:07:37
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PRODUCT ASSURANCE ENGINEERING
COMPLIANCE
EMC TEST REPORT

T =
%, & [ACCREDITED)
KA CERT #1514.01
Limits:
Freq Range Limits (dBuV QPY) Comments
Standard (MHz) Class A Class B | Measurements above 1 GHz are made using
10m 3m? 3m average and peak detectors.
30-88 39 49 40 Mains cables draped to floor, not bundled.
FCC 8§15.247 (d) 88-216 435 53.5 435 *For measurements above 1 GHz, peak
RSS-247 Section 5.5 216-960 46.5 56.5 46 limits must also be met that are 20 dB
>960 49 5% 59.5% 54* higher than average limits.
andwidth and Detector Settings:
Freq. Range (MHz) RBW (kHz) | VBW (kHz) Detector
30 - 1000 120 >300 QP
> 1000 1000 >1000 Pk and AVG
. Most Recent | Calibration Most Recent | Verification
TN | Description Model SN Manufacturer Calibration Due Date Verification Due Date
Antenna .
1541 |30MHz- | JB6 AQ50807 | SUnol SCIences | 1, nee 2021 | 14-Dec-2023
Corp
6GHz
RF Cable
10MHz-
18GHz, low -
3062 | loss LL142 | SCE18110505- 1 Fairview 01-Sep-2022 | 01-Sep-2023
312 Microwave[2]
coax, 26
feet, "N"
connectors
Maxwell
House RE Bose
2077 | Pre-amp N/A N/A Corooration 01-Sep-2022 01-Sep-2023
(20MHz- P
3GHz)
EMI Test Rohde & 29-Mar- 28-Mar-
2319 Receiver ESR26 101276 Schwarz 2023 2024

Bose Corporation, 1 New York Ave, Framingham, MA 01701, USA
Tel: (508) 766-6000 Fax: (508) 766-1145
Without written permission of laboratory, this report shall not be reproduced except in full.
Report Number: EMC.44108.23.167.3
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% 7~ [ACCREDITED)
Pintil W CERT #1514.01

Uncertainty:

PRODUCT ASSURANCE ENGINEERING
COMPLIANCE
EMC TEST REPORT

Uncertainty Budget

| |
Title: Radiated RF Emissions (30MHz-1GHz)
Source of Uncertainty Value Distribution | Divisor | Uncertainty
units:+ dB (x dB)
Receiver - absolute level 0.3 Rect. 1.73 0.17
Receiver - frequency response 0.8 Rect. 1.73 0.46
Receiver - attenuator switching 0.2 Rect. 1.73 0.12
Receiver - bandwidth switching 0.2 Rect. 1.73 0.12
Receiver - display 0.5 Rect. 1.73 0.29
Antenna factor 0.8 Norm. 2.00 0.38
Antenna directivity 1.0 Norm. 2.00 0.50
Preamp correction factor 0.5 Norm. 2.00 0.25
Cable correction factor 0.5 Norm. 2.00 0.25
Site imperfection - NSA 4.0 Triang. 2.45 1.63
Test table impact 1.1 Rect. 1.73 0.64
Combined uncertainty (RSS): 1.98
Coverage factor (2 sigma): 2.00
Extended uncertainty (95% confidence): 3.97

Bose Corporation, 1 New York Ave, Framingham, MA 01701, USA

Tel: (508) 766-6000 Fax: (508) 766-1145
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PRODUCT ASSURANCE ENGINEERING

\“\‘\\:BI“? 2,
N COMPLIANCE
Jac=MRA EMC TEST REPORT
%7\ [ACCREDITED)

KAt CERT #1514.01

Radiated Spurious Emissions 1-25GHz

Project code name: | Scotty Marketing name: | QC Earbuds Ultra Model#: jggLR
Project number | 435911 Build Phase: | C1.5
(Integrity):
Tested by: | M. Royer Date: | June 7, 2023
Requirements i
Standard(s): FCC part 15.247 Referenced Standard(s):
EUT powered with: | Battery | Temp / Humidity: | N/A | Test location: | Marconi Manor
Test eq”'pme”t}’,f’l,esq 1663,3685,2349,2602,2414
_ Left 084803M3051D038A1
EUT Serial Riaht
number(s): g 084808M3051D019A1

EUT Software | 1.4.10
installed:

EUT Modification(s): | The unit had a short USB connection for control of the radio

Conclusion:

The Bose model 408L passes radiated emissions from 1-25GHz.

For 1 to 18 GHz, The strongest emission measurement in Peak mode is 51.1 dBuV/m. This meets the average limit of 54
dBuV/m by 2.9 dB.

For 18 to 25 GHz, the strongest emission measurement in Peak mode is 64.5 dBuV/m. This meets the average limit of 74
dBuV/m by 9.5 dB

Procedure:

Each mode tested was measured at all 10 Harmonics, at the low, middle, and high transmit frequencies.

Pretesting showed that the worst orientation was a vertical position. The EUT was taped to a bamboo skewer and stuck into the
test support at 150cm above the floor. From there the table was rotated and the antenna scanned up down and horizontal and
vertical polarizations.

The 2.4 GHz band is notched out with a filter to protect the pre-amplifier from overloading.

The duty cycle used is shown in the table on page 5.

Bose Corporation, 1 New York Ave, Framingham, MA 01701, USA Form FL300959 Rev 07
Tel: (508) 766-6000 Fax: (508) 766-1145 BOSE CONFIDENTIAL
Without written permission of laboratory, this report shall not be reproduced except in full.
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Wy, PRODUCT ASSURANCE ENGINEERING
COMPLIANCE
EMC TEST REPORT

7.

i

2

%7\ [ACCREDITED]

KRR CERT #1514.01

Data Collection:

EUT SIN: | Left | Power applied: | Battery | | | Meas.# | 1

EUT Mods:

EUT Setup: | BLE 1M Low channel 2402 MHz

Comments: | 3m measurement distance(1 to 18 GHz) 30 cm measurement distance(18 to 25 GHz)

“RBN 1 MHz
VBN 3 MHz
Ref 100 dBuvw/m *Att O dB SONT 1s

i<
”»
(X
L]

D1 74 dp*

D2 54 dB*

Start 1 GHiz 1.7 GHiz/ Stop 18 GHz

Date: 7.JUN.2023 16:03:40

Measurement Distance 3m

Bose Corporation, 1 New York Ave, Framingham, MA 01701, USA Form FL300959 Rev 07
Tel: (508) 766-6000 Fax: (508) 766-1145 BOSE CONFIDENTIAL
Without written permission of laboratory, this report shall not be reproduced except in full.
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Wy, PRODUCT ASSURANCE ENGINEERING
COMPLIANCE
EMC TEST REPORT

2

7.

)

E e
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¥ [ACCREDITED)

oy CERT #I514.01

“RBN 1 MHz
VBN 3 MHz
Ref 100 dBuw/m *Att O dB “ONT 1 s

D2 94 dB*

>
[ X
|

D1 74 dp*

Start 18 GHz 700 MHz/ Stop 25 GHz

Date: 14.JUN.2023 17:36:06

Measurement distance 30cm

Limit calculation:

The E field in the far field observes the inverse square law. So that the difference in field strength difference in decibels is;

D1
20 Log <ﬁ> = 20Log10 = 20

Peak limit of 74 becomes 94 dBuV at 30cm by adding 20 to 74.
Average limit of 54 becomes 74 dBuV at 30cm by adding 20 to 54.
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S, PRODUCT ASSURANCE ENGINEERING
! COMPLIANCE
Hac=NRA EMC TEST REPORT
Doaly | N CERT #1514.01
FCC 15.247d and RSS-247 Section 5.5 @ 3 Meters
MK | Emission | Measured | Measured FCC 15.247d and RSS-247 Section 5.5 Table Receiving Antenna | *Average detector
# | Frequency | Amplitude | Amplitude Limit Limit Margin Margin Azimuth Pol Height | used for frequencies
(MHz) (dBuv/m) | (dBuv/m) | (dBuV/m) | (dBpVv/m) (dB) (dB) (0°closest | (H/V) | (Meters) | above 1 GHz.
QP/AVG* Peak QP/AVG* Peak QP/AVG Peak to ant) Notes/Mode

1 4804 34.80 45.90 54.0 74.0 19.2 28.1 0 \% 1.60 Signal Maximized

2 7206 31.40 44.80 54.0 74.0 22.6 29.2 0 H 1.50 Noise floor

3 9607 36.90 49.20 54.0 74.0 17.1 24.8 0 H 1.50 Signal Maximized
4 12010 34.60 48.00 54.0 74.0 19.4 26.0 0 \% 1.50 Noise floor

5 14412 34.70 47.80 54.0 74.0 19.3 26.2 0 H 1.50 Noise floor

6 16814 38.30 52.80 54.0 74.0 15.7 21.2 0 \% 1.50 Noise floor

FCC 15.247d and RSS-247 Section 5.5 @ 30 cm
MK | Emission | Measured | Measured FCC 15.247d and RSS-247 Section 5.5 Table Receiving Antenna | *Average detector
# | Frequency | Amplitude | Amplitude Limit Limit Margin Margin Azimuth Pol Height | used for frequencies
(MHz) (dBuVv/m) | (dBuV/m) | (dBuV/m) | (dBuv/m) (dB) (dB) (0°closest | (H/V) | (Meters) | above 1 GHz.
QP/AVG* Peak QP/AVG* Peak QP/AVG Peak to ant) Notes/Mode

1 19214 48.80 59.70 74.0 94.0 25.2 34.3 Signal Maximized
2 21618 41.00 53.90 74.0 94.0 33.0 40.1 Noise floor

3 24017 46.30 58.40 74.0 94.0 27.7 35.6 Signal Maximized
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RN PRODUCT ASSURANCE ENGINEERING
N COMPLIANCE
Jac=MRA EMC TEST REPORT
%7\ [ACCREDITED)
KA CERT #1514.01
EUT S/N: | Left Power applied: | Battery Plot# | 2
EUT Mods:

EUT Setup: | BLE 1M Mid channel

Comments:
FCC 15.247d and RSS-247 Section 5.5 @ 3 Meters
MK | Emission | Measured | Measured FCC 15.247d and RSS-247 Section 5.5 Table Receiving Antenna | *Average detector
# | Frequency | Amplitude | Amplitude Limit Limit Margin Margin Azimuth Pol Height | used for frequencies
(MHz) (dBuv/m) | (dBuv/m) | (dBuV/m) | (dBuV/m) (dB) (dB) (0°closest | (H/V) | (Meters) | above 1 GHz.
QP/AVG* Peak QP/AVG* Peak QP/AVG Peak to ant) Notes/Mode
1 4880 34.60 45.20 54.0 74.0 19.4 28.8 0 \% 1.50 Signal Maximized
2 7320 31.90 45.10 54.0 74.0 22.1 28.9 0 H 1.50 Noise floor
3 9759 37.60 49.50 54.0 74.0 16.4 24.5 0 H 1.50 Signal Maximized
4 12200 35.90 49.10 54.0 74.0 18.1 24.9 0 \% 1.50 Noise floor
5 14640 36.10 49.30 54.0 74.0 17.9 24.7 0 H 1.50 Noise floor
6 17080 38.80 52.00 54.0 74.0 15.2 22.0 0 \% 1.50 Noise floor
FCC 15.247d and RSS-247 Section 5.5 @ 30 cm
MK | Emission | Measured | Measured FCC 15.247d and RSS-247 Section 5.5 Table Receiving Antenna | *Average detector
# | Frequency | Amplitude | Amplitude Limit Limit Margin Margin Azimuth Pol Height | used for frequencies
(MHz) (dBuv/m) | (dBuVv/m) | (dBuv/m) | (dBuv/m) (dB) (dB) (0°closest | (H/V) | (Meters) | above 1 GHz.
QP/AVG* Peak QP/AVG* Peak QP/AVG Peak to ant) Notes/Mode
1 19518 52.50 64.20 74.0 94.0 215 29.8 Signal Maximized
2 21958 43.50 56.30 74.0 94.0 30.5 37.7 Noise floor
3 24397 49.40 60.50 74.0 94.0 24.6 33.5 Signal Maximized
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RN PRODUCT ASSURANCE ENGINEERING
N COMPLIANCE
Jac=MRA EMC TEST REPORT
%7\ [ACCREDITED)
KA CERT #1514.01
EUT S/N: | Left Power applied: | Battery Plot# | 3
EUT Mods:

EUT Setup: | BLE 1M High channel

Comments:
FCC 15.247d and RSS-247 Section 5.5 @ 3 Meters
MK | Emission | Measured | Measured FCC 15.247d and RSS-247 Section 5.5 Table Receiving Antenna | *Average detector
# | Frequency | Amplitude | Amplitude Limit Limit Margin Margin Azimuth Pol Height | used for frequencies
(MHz) (dBuv/m) | (dBuv/m) | (dBuV/m) | (dBuV/m) (dB) (dB) (0°closest | (H/V) | (Meters) | above 1 GHz.
QP/AVG* Peak QP/AVG* Peak QP/AVG Peak to ant) Notes/Mode
1 4960 33.90 44.90 54.0 74.0 20.1 29.1 0 \% 1.60 Signal Maximized
2 7440 32.40 45.70 54.0 74.0 21.6 28.3 0 H 1.50 Noise floor
3 9920 36.00 48.80 54.0 74.0 18.0 25.2 0 H 1.50 Signal Maximized
4 12400 35.10 49.00 54.0 74.0 18.9 25.0 0 \% 1.50 Noise floor
5 14880 36.80 51.00 54.0 74.0 17.2 23.0 0 H 1.50 Noise floor
6 17360 39.10 52.10 54.0 74.0 14.9 21.9 0 \% 1.50 Noise floor
FCC 15.247d and RSS-247 Section 5.5 @ 30 cm
MK | Emission | Measured | Measured FCC 15.247d and RSS-247 Section 5.5 Table Receiving Antenna | *Average detector
# | Frequency | Amplitude | Amplitude Limit Limit Margin Margin Azimuth Pol Height | used for frequencies
(MHz) (dBuv/m) | (dBuVv/m) | (dBuv/m) | (dBuv/m) (dB) (dB) (0°closest | (H/V) | (Meters) | above 1 GHz.
QP/AVG* Peak QP/AVG* Peak QP/AVG Peak to ant) Notes/Mode
1 19838 51.90 62.50 74.0 94.0 22.1 31.5 Signal Maximized
2 22320 40.50 53.90 74.0 94.0 335 40.1 Noise floor
3 24797 45.20 56.90 74.0 94.0 28.8 37.1 Signal Maximized
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RN PRODUCT ASSURANCE ENGINEERING
N COMPLIANCE
Jac=MRA EMC TEST REPORT
%7\ [ACCREDITED)
KA CERT #1514.01
EUT S/N: | Left Power applied: | Battery Plot# | 4
EUT Mods:

EUT Setup: | BLE 2M Low channel

Comments:
FCC 15.247d and RSS-247 Section 5.5 @ 3 Meters
MK | Emission | Measured | Measured FCC 15.247d and RSS-247 Section 5.5 Table Receiving Antenna | *Average detector
# | Frequency | Amplitude | Amplitude Limit Limit Margin Margin Azimuth Pol Height | used for frequencies
(MHz) (dBuv/m) | (dBuv/m) | (dBuV/m) | (dBuV/m) (dB) (dB) (0°closest | (H/V) | (Meters) | above 1 GHz.
QP/AVG* Peak QP/AVG* Peak QP/AVG Peak to ant) Notes/Mode
1 4809 33.10 45.40 54.0 74.0 20.9 28.6 0 \% 1.60 Signal Maximized
2 7212 31.30 45.40 54.0 74.0 22.7 28.6 0 \% 1.60 Noise floor
3 9616 33.50 46.50 54.0 74.0 20.5 27.5 0 H 1.50 Signal Maximized
4 12020 34.80 48.40 54.0 74.0 19.2 25.6 0 \% 1.50 Noise floor
5 14424 34.70 47.90 54.0 74.0 19.3 26.1 0 H 1.50 Noise floor
6 16828 38.20 52.20 54.0 74.0 15.8 21.8 0 \% 1.50 Noise floor
FCC 15.247d and RSS-247 Section 5.5 @ 30 cm
MK | Emission | Measured | Measured FCC 15.247d and RSS-247 Section 5.5 Table Receiving Antenna | *Average detector
# | Frequency | Amplitude | Amplitude Limit Limit Margin Margin Azimuth Pol Height | used for frequencies
(MHz) (dBuv/m) | (dBuVv/m) | (dBuv/m) | (dBuv/m) (dB) (dB) (0°closest | (H/V) | (Meters) | above 1 GHz.
QP/AVG* Peak QP/AVG* Peak QP/AVG Peak to ant) Notes/Mode
1 19228 52.50 63.30 74.0 94.0 21.5 30.7 Signal Maximized
2 21636 40.70 54.20 74.0 94.0 33.3 39.8 Noise floor
3 24035 46.80 58.80 74.0 94.0 27.2 35.2 Signal Maximized
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S, PRODUCT ASSURANCE ENGINEERING
! COMPLIANCE
Hac=NRA EMC TEST REPORT
Doaly | N CERT #1514.01
EUT S/N: | Left Power applied: | Battery Plot# | 5

EUT Mods:

EUT Setup: | BLE 2M Mid channel
Comments:

FCC 15.247d and RSS-247 Section 5.5 @ 3 Meters

MK | Emission | Measured | Measured FCC 15.247d and RSS-247 Section 5.5 Table Receiving Antenna | *Average detector

# | Frequency | Amplitude | Amplitude Limit Limit Margin Margin Azimuth Pol Height | used for frequencies

(MHz) (dBuv/m) | (dBuv/m) | (dBuV/m) | (dBuV/m) (dB) (dB) (0°closest | (H/V) | (Meters) | above 1 GHz.
QP/AVG* Peak QP/AVG* Peak QP/AVG Peak to ant) Notes/Mode

1 4880 29.30 43.20 54.0 74.0 24.7 30.8 0 Vv 1.50 Noise floor

2 7320 31.70 45.40 54.0 74.0 22.3 28.6 0 H 1.50 Noise floor

3 9760 33.20 46.80 54.0 74.0 20.8 27.2 0 H 1.50 Noise floor

4 12200 35.80 49.60 54.0 74.0 18.2 24.4 0 \% 1.50 Noise floor

5 14640 36.00 50.30 54.0 74.0 18.0 23.7 0 H 1.50 Noise floor

6 17080 38.80 51.90 54.0 74.0 15.2 22.1 0 H 1.50 Noise floor

FCC 15.247d and RSS-247 Section 5.5 @ 30 cm

MK | Emission | Measured | Measured FCC 15.247d and RSS-247 Section 5.5 Table Receiving Antenna | *Average detector

# | Frequency | Amplitude | Amplitude Limit Limit Margin Margin Azimuth Pol Height | used for frequencies

(MHz) (dBuv/m) | (dBuv/m) | (dBuVv/m) | (dBuV/m) (dB) (dB) (0°closest | (H/V) | (Meters) | above 1 GHz.
QP/AVG* Peak QP/AVG* Peak QP/AVG Peak to ant) Notes/Mode

1 19516 53.60 64.50 74.0 94.0 20.4 29.5 Signal Maximized
2 21960 40.90 54.00 74.0 94.0 33.1 40.0 Noise floor

3 24395 45.20 57.00 74.0 94.0 28.8 37.0 Signal Maximized
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RN PRODUCT ASSURANCE ENGINEERING
N COMPLIANCE
Jac=MRA EMC TEST REPORT
%7\ [ACCREDITED)
KA CERT #1514.01
EUT S/N: | Left Power applied: | Battery Plot# | 6
EUT Mods:

EUT Setup: | BLE 2M High channel

Comments:
FCC 15.247d and RSS-247 Section 5.5 @ 3 Meters
MK | Emission | Measured | Measured FCC 15.247d and RSS-247 Section 5.5 Table Receiving Antenna | *Average detector
# | Frequency | Amplitude | Amplitude Limit Limit Margin Margin Azimuth Pol Height | used for frequencies
(MHz) (dBuv/m) | (dBuv/m) | (dBuV/m) | (dBuV/m) (dB) (dB) (0°closest | (H/V) | (Meters) | above 1 GHz.
QP/AVG* Peak QP/AVG* Peak QP/AVG Peak to ant) Notes/Mode
1 4957 32.30 44.40 54.0 74.0 21.7 29.6 0 \% 1.50 Signal Maximized
2 7434 32.10 46.10 54.0 74.0 219 27.9 0 H 1.50 Noise floor
3 9914 36.40 49.20 54.0 74.0 17.6 24.8 0 H 1.50 Signal Maximized
4 12390 35.00 47.80 54.0 74.0 19.0 26.2 0 \% 1.50 Noise floor
5 14868 36.80 50.30 54.0 74.0 17.2 23.7 0 H 1.50 Noise floor
6 17346 39.40 52.90 54.0 74.0 14.6 21.1 0 \% 1.50 Noise floor
FCC 15.247d and RSS-247 Section 5.5 @ 30 cm
MK | Emission | Measured | Measured FCC 15.247d and RSS-247 Section 5.5 Table Receiving Antenna | *Average detector
# | Frequency | Amplitude | Amplitude Limit Limit Margin Margin Azimuth Pol Height | used for frequencies
(MHz) (dBuv/m) | (dBuVv/m) | (dBuv/m) | (dBuv/m) (dB) (dB) (0°closest | (H/V) | (Meters) | above 1 GHz.
QP/AVG* Peak QP/AVG* Peak QP/AVG Peak to ant) Notes/Mode
1 19820 52.80 63.30 74.0 94.0 21.2 30.7 Signal Maximized
2 22302 40.60 53.60 74.0 94.0 334 40.4 Noise floor
3 24775 46.10 58.30 74.0 94.0 27.9 35.7 Signal Maximized
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\\0\\@?% PRODUCT ASSURANCE ENGINEERING
SN=% COMPLIANCE
i'ﬁEME{g EMC TEST REPORT
P
%7~ [ACCREDITED)
KA CERT #1514.01
Freq Range Limits (dBuV QPY) Comments
Standard (MHz) Class A Class B | Measurements above 1 GHz are made using
10m 3m 3m average and peak detectors.
30-88 39 49 40 Mains cables draped to floor, not bundled.
FCC 15.247d and 88-216 435 53.5 435 *For measurements above 1 GHz, peak
RSS-247 Section 5.5 216-960 46.5 56.5 46 limits must also be met that are 20 dB
>960 49 5* 59.5* 54* higher than average limits.
Class A Class B | Mains cables bundled not draped to floor.
3m 3m *For measurements above 1 GHz, peak
30-230 50 40 limits must also be met that are 20 dB
- higher than average limits.
CISPR 32 230-1000 57 47 g g
Freq Range
(GH2)
1-3 56* 50*
3-6 60* 54*
Bandwidth and Detector Settings:
Freq. Range (MHz) RBW (kHz) | VBW (kHz) Detector
30 — 1000 120 >300 QP
> 1000 1000 >1000 Pk and AVG
Most . . Most e .
TN Description Model S/N Manufacturer Recent Calibration Recent Verification
. A Due Date . - Due Date
Calibration Verification
EMI Test Rohde & 20-Mar- 19-Mar-
1663 Receiver ESU40 100098 Schwarz 2023 2024
mg;%orn:isM 3 cables (TN's
3685 . 2373, 2479, 28-Mar-2023 | 27-Mar-2024
mast position 2357)
RE cable set
Double Ridge
Waveguide . 24-Feb- 23-Feb-
2349 Horn Antenna 3117 00152406 | ETS Lindgren 2023 5025
1-18GHz
Miteq pre- AFS42-
2602 | amp 1-18GHz | 01001800-28- N/A Miteq 07-Jul-2022 | 07-Jul-2023
35dB 10P-42
Band Reject
2414 | Filter BRM50702-07 003 Micro-Tronics 13-Jan-2015 28-Mar-2023 | 27-Mar-2024
(2.4GHz)
18GHz-40GHz | JS4018004000- .
1757 Preamp 30-8P-A1 1406279 | Miteq 07-Jul-2022 | 07-Jul-2023
Horn Antenna Amblifier
1596 | 18GHz - AT4640 309234 Res'zarch
26.5GHz
RF Cable
2368 | 30MHz- TRU-210 TRU- TRU . 28-Mar-2023 | 27-Mar-2024
56.5GHz 12767-35 | Corporation
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SN PRODUCT ASSURANCE ENGINEERING

SN2 COMPLIANCE
i‘%ﬂﬁ& , h EMC TEST REPORT
%, 77~ |ACCREDITED|

Dy CERT #1514.0l

Uncertainty:

Uncertainty Budget
Title: Radiated Emissions (>1GHz)
Source of Uncertainty Value Distribution | Divisor | Uncertainty
units:+ dB (xdB)
Receiver - absolute level 0.3 Rect. 1.73 0.17
Receiver - frequency response 2.0 Rect. 1.73 1.16
Receiver - attenuator switching 0.2 Rect. 1.73 0.12
Receiver - bandwidth switching 0.2 Rect. 1.73 0.12
Receiver - display 0.5 Rect. 1.73 0.29
Antenna factor 0.4 Norm. 2.00 0.20
Antenna directivity 1.0 Norm. 2.00 0.50
Preamp correction factor 0.5 Norm. 2.00 0.25
Cable correction factor 0.5 Norm. 2.00 0.25
Site imperfection - NSA 3.0 Triang. 2.45 1.22
Test table impact 1.7 Rect. 1.73 0.98
Combined uncertainty (RSS): 2.09
Coverage factor (2 sigma): 2.00
Extended uncertainty (95% confidence): 4.17
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o, PRODUCT ASSURANCE ENGINEERING
N COMPLIANCE
Hac=NRA EMC TEST REPORT
%7\ [ACCREDITED)

Dy CERT #1514.01

Radiated Band Edge

Model Number: | 408L | Build Phase: | C1.5

Tested by: | Mike Royer Date: | May 24, 2023

CFRA47 Part 15.247, RSS-247
Section 5.5

Requirements Standard(s): Referenced Standard(s): | ANSI C63.10-2013

EUT powered with: | Battery | Temp / Humidity: | N/A | Test location: | Marconi Manor

Test equipment used TN's: | 1663,2929,2349,3685

EUT Serial number(s): | 084803M3051D038A1

EUT Software installed: | 1.4.10+g2edc594

EUT Modification(s): | USB Debug wires were attached to the earbud to allow control of the radio.

Conclusion:

The Bose model 408L passes Radiated Band Edge.

Note that the BLE 2M rate does not support channels 0 or 39 (2402 MHz, 2478 MHZz)

Note that the EUT was placed on a skewer stick and rotated in 3 axes to find the maximum signal strength.

Procedure:

For BLE 1M lower band edge measurements the transmit frequency was 2402 MHz.

For BLE 1M upper band edge measurements the transmit frequency was 2480 MHz

For BLE 2M lower band edge measurements the transmit frequency was 2404 MHz.
For BLE 2M upper band edge measurements the transmit frequency was 2478 MHz.

The duty cycle used is shown in the table on page 5.
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Data Collection:

Lower Band edge, BLE 1M

COMPLIANCE
EMC TEST REPORT

Peak emissions below the average limit.

axr

A

*RBN 1 MHz
VBN 3 MHz
Ref 107 dBuV/m “Att O dB SNT 2.5 ms
e |
wNE | ‘
80
15247BEP ‘
< ‘
&
1524788 \N
i AR o0 Gl S P
[~4aC
30
2
10
Center 2.4 GHz 10 MHz/ Span 100 MHz

Date: 24.MAY.2023 19:00:08

Lower Band edge, BLE 2M

Peak emissions below the average limit.

“RBN 1 MHz
VBN 3 MHz
Ref 107 dBuv/m “Atc O dB SNT 2.5 ms
e I\
[F8c
1524786HP ( \
- / \
[F6ec
1524 7BEA
L . et . " P S
[~4aC
=
[-2C
[
Center 2.4 GHz 10 MHz/ Span 100 MHz

Date: 24.MAY.2023 19:03:43
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PRODUCT ASSURANCE ENGINEERING

Upper Band edge, BLE 1M

Peak emissions below the average limit.

“Att O dB

233
I

L N

24_.MAY.2023 19:08:29

Upper Band edge, BLE 2M

Peak emissions below the average limit.

“RBN 1 MHz
VBN 3 MHz

At O dB SNT 2.5 ms

b

bl aB
A

24.MAY.2023 19:11:48
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\\‘\\“\\‘g/'f/'f;»,/’ PRODUCT ASSURANCE ENGINEERING
SN="" COMPLIANCE
iIBEME@ EMC TEST REPORT
P
%7~ [ACCREDITED)
KA CERT #1514.01
Freq Range Limits (dBuV QPY) Comments
Standard (MHz) Class A Class B | Measurements above 1 GHz are made using
10m 3m 3m average and peak detectors.
30-88 39 49 40 Mains cables draped to floor, not bundled.
FCC 88-216 435 53.5 435 *For measurements above 1 GHz, peak
RSS-GEN 216-960 46.5 56.5 46 limits must also be met that are 20 dB
>960 49.5% 59.5*% 54* higher than average limits.
Class A Class B | Mains cables bundled not draped to floor.
3m 3m *For measurements above 1 GHz, peak
30-230 50 40 limits must also be met that are 20 dB
- higher than average limits.
CISPR 32 230-1000 57 47 g g
Freq Range
(GH2)
1-3 56* 50*
3-6 60* 54*
Bandwidth and Detector Settings:
Freq. Range (MHz) RBW (kHz) | VBW (kHz) Detector
30 — 1000 120 >300 QP
> 1000 1000 >1000 Pk and AVG
L Most Recent Calibration Most Recent Verification
™ Description Model S/N Manufacturer Calibration Due Date Verification Due Date
1663 | EMI Test Receiver ESU40 100098 ggm‘éé‘ 20-Mar-2023 19-Mar-2024
Mini-circuits band-edge
2929 | pre-amp 300 MHz - 8 ZX60HV-83LN+ N/A Mini-Circuits 28-Mar-2023 27-Mar-2024
GHz 20 dB
2349 Bg;‘:fnﬁdﬁzvﬁi’ggﬂfe 3117 00152406 | ETS Lindgren | 24-Feb-2023 23-Feb-2025
_ 3 cables (TN'
3685 | Marconi Manor 3M mast 2;?3,628479, ° 28-Mar-2023 27-Mar-2024
position RE cable set 2357)
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SN PRODUCT ASSURANCE ENGINEERING

SN=—"" @D COMPLIANCE
N - 74 EMC TEST REPORT
%, 77~ |ACCREDITED|

Dk LW CERT #1514.01

Uncertainty:

Uncertainty Budget
Title: Radiated Emissions (>1GHz)
Source of Uncertainty Value Distribution | Divisor | Uncertainty
units:+ dB (x dB)
Receiver - absolute level 0.3 Rect. 1.73 0.17
Receiver - frequency response 2.0 Rect. 1.73 1.16
Receiver - attenuator switching 0.2 Rect. 1.73 0.12
Receiver - bandwidth switching 0.2 Rect. 1.73 0.12
Receiver - display 0.5 Rect. 1.73 0.29
Antenna factor 0.4 Norm. 2.00 0.20
Antenna directivity 1.0 Norm. 2.00 0.50
Preamp correction factor 0.5 Norm. 2.00 0.25
Cable correction factor 0.5 Norm. 2.00 0.25
Site imperfection - NSA 3.0 Triang. 2.45 1.22
Test table impact 1.7 Rect. 1.73 0.98
Combined uncertainty (RSS): 2.09
Coverage factor (2 sigma): 2.00
Extended uncertainty (95% confidence): 4.17
End of Report
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