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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 S008vU0500160 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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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, 5vDC 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
& @ Scopes che . ’;“’E”‘.‘e"ﬂ for N/A US1088  07/31/2022Cable gJa“tV %tfp 450 1/m 50 FraminghamI-‘IassachusettsDl?DlgFIEEd Cable_Best@bose.com766 766
/ === orporation r:mlng M, | aboratory Best aragerri.loeuﬂtam,1 ates 6137 1145

Accreditation

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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RF Conducted Measurements

On Time and Duty Cycle

Model number | 408R \ 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): | 084808M3051E012A1

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 (Hz2)
(%)
BLE 1M 2.139 2.500 .856 86 467.5
BLE 2M 1.083 1.874 .578 58 923.3

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.441408.23.167.4
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BLE 1M BLE 2M
H:R:III:::II 20.00 cém - RBW 3 Mz T @-
foris oo s
D] . [EETEN]
10 i —t M1[1] t Mi[1]
I S - 1 i
| cF 9.‘-«\4 Gz 601 pis :I.l;n.n i N i-_.m...mu 601 p'-: - D000 ps/
""_:;:E:lr‘l Hnlllr\:‘l *-vuh;l;'*_ | Y-_Ural;:judwl Function | Function Result | T;_;‘:;’] gt | Tre | x-vnl_\;-ar . 1 Y-_\r;uleun_a |__Function | Function Result |
3 1 1 2 L -7.51 — \ 03 Ml:'\ 1 1,87391 ms ~21,35 dB .
oL Most Recent Calibration Due
TN Description Model S/IN Manufacturer . :
Calibration Date
ignal an rum Roh
2409 || Signal and Spectru Fsv40 || 101413 || Rohde & 22-Mar-2023 21-Mar-2024
Analyzer Schwarz
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99% Occupied Bandwidth

Model number | 408R \ Build Phase: | C1.5
Tested by: | Mike Royer Date: | 15 May 2023
Requirements | o 17 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 | 084808M3051E012A1

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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BLE 1M Data Collection:

Channel Frequency 99% Bandwidth
(MHz) (MHz)

Low 2402 1.040
Middle 2441 1.041

High 2480 1.038

Ref Level 20.00 dém  Offset 10.18 d@ RBW E0 kMHz Ref Level 20.00 dem  Offset 1018 dB RBW 50 kHz

o ALt I0dE  SWT  37.5 s e VBW 1 MHz  Mode Auto FFT o AtE 3008 BWT 379 us e VBW 1 MHz  Mode Auto FFT
@ 1Pk Max @ 1Pk Max
mMiril 1948 dBm) M1[1] 4.83 dBm|
2.404000000 GHz| 2.439738540 GHz|
10 Jcc Bw 1.039565348 MHz| 10 o8 =5 Jocc Bw 1040631979 MHz|
o dim FAVEN o .JI\W"‘-"/ u
7 S ' N
il T ! -T2
-10 cBm ) s -10d
- L)
\ / N
20 dB . IHI 20 dem ,// T
oxd J \ o, - Y BN
\v} [ [ o !
/ % / \
-40 dBm 40 d - e
EaAvaYS . W EVaa\
W"‘"d P _L.vaué-,\" ALV ALY
&0 d 60 d
-70 dB -70 dBm
CF 2. 402 GHz 20001 pts Hpan 4.0 MH: CF 2.44 GHz 30001 pts Span 4.0 MHz
L J{ J () L 1 J TR ™
Date: 15.MAY 2023 1506 19 Cate. 15 MAY 2023 150828
Spectrum I T\l
Ref Level 20.00 dém Offset 10.18 d& RBW 50 kHz
o ALt 30cB  SWT  37.8 s @ VBW 1MHz  Mode Auto FFT
@ 1Pk Max
Mi[1] 52.08 dBm
2.470000000 GHz
10 dBm: Jec By 1.038498717 MHz
0dem //\M\\N\/\\
-10 dém e '\_;\
-20 dBm X
t‘\
-30 dém /-/'4‘-/\ \//\/\
-40 de \‘—\
I i
" e
60 o8|
70 o
CF 2.48 GHz 30001 pts Sgorl 4.0 MHz
L JU ] QLR e
Date: 15.MAY 2023 15:10:10
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BLE 2M Data Collection:

PRODUCT ASSURANCE ENGINEERING

Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2404 2.055
Middle 2441 2.048
High 2478 2.052
5:;‘ II:HJ':II 20.00 dém Offsat 10.18 dB RBW 50 kHz E‘ H:‘lllll\fl II;IL:II':II 20.00 dBm Offsat 10.18 d& RBW 50 kHz [“A?
b ALL 30 dB SWT 37.9 ps & VBW 1 MMz Made Auto FFT r- At a0 di SWT 37.9 ps & VBW 1 MHz Mode Auto FFT
¥ = Mi[1] s -Ju:.:url.ll.\.l.. o = Mi[1] s s 29 If;u.x!;.r‘..
’ avavav; o A A R
ALV N o P
1o 7 A/.v AN 10 =, W J\\v
-20 dim y o -20 dBm /
/ ¥\ d [0 ! s
g T v %‘” T IV
) ik My W/ \ i,-/ A% - \r\w/ \u e
-50 dim -50 dBm
&I— 2.404 H:r Jooo1 Els Hgan 4.0 MHz CF 2.44 I.'HIW JA0001 Bls HEan 4.0 MHz

Catec 15 MAY 2023 15:11:00

Spectrum

Date: 15 MAY 2023 151233

=

Ref Level 20,00 dém  Offset 10,16 dB

RBW G50 kHz

Att 30 AB  SWT 37.9 us & VBW 1 MHz Mode Auto EET
1Pk Max
it O e T
10 Jocc Bwe ;.II.‘:I)-rzs'//.; MHz|
o FA
N W S~
-10 o % = -
-20 ] L'\J_\L
1 wy
20 ] 1
o \’U \f"’w
-50 dim
-70 b
CF 2,478 GHz annnl pts Bpan 4.0 MHz
L ) o
Date: 15 MAY 2023 151448
. 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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6dB Occupied Bandwidth

Model

408R

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): | 084808M3051E012A1

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 668 kHz which is more than the required minimum of 500 kHz by 168 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.441408.23.167.4

Form FL300959 Rev 07
BOSE CONFIDENTIAL
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PRODUCT ASSURANCE ENGINEERING

DTS Bandwidth Summary Table (BLE)
Channel Frequency Mode DTS BW | Limit | Margin | Result
MHz kHz kHz kHz
Low 2402 BLE 1M 668 500 168 Pass
Middle 2440 BLE 1M 667 500 167 Pass
High 2480 BLE 1M 667 500 167 Pass
Low 2404 BLE 2M 1269 500 769 Pass
Middle 2440 BLE 2M 1269 500 769 Pass
High 2478 BLE 2M 1268 500 768 Pass

BLE 1M

—— G
Spectrum @ | Spectrum I r
Ref Level 30,00 gém  Offset 10,10 06 & RBW 30 khz Ref Level 30.00 dim  Offset 1018 dB e RBW 30 kkz
o AL Al SWT 633 s e VBW 100 kHz  Mode auto FFT jo_att 30d8 SWY 63.3us @ VBW 100 kHz Mode Auto FFT
[@ 147 Man 1aP Max
Da[1] 6.10 db| D2[1] 5.90 dB|
54.00 kHz -fi11.80 kHz|
20 dian M1[1] 2.15 dnmff 2° % mi[1] 2.36 dBm|
240227110 GHz| 2.44026870 GHz|
10 gl 10 o =
T T
. A_p_ant] Fal W
0 ds = 0 i € /
A W oy AP 7 'yl v vl
s el e A r3
/ N eal
-10 den - -10 dam: ~
A \ ' o
-20 dim — - 20 di T
7 )
) l,"‘ ¥ 4
.30 din e ,r’ \ - .30 di /v‘ el 1\’
o . 1 i W ’ \,
4000 o N . / e
i —per B ~
=1 ] AW
g™ [ & e
50 dBm—t -50 dm
-0 ds -60
CF 7407 GHz 2501 pts Span 3.0 Mz ||| ©F 2 44 GHz 2501 pts Span 3.0 MHz
Marker Marker
Type | Ref | Tre | X-value | ¥ -walue |__Funetion | Function Result || _Type | met | Tee | W -walue 1 ¥-walun | Function | Function Result |
ML 1 2 4022711 GHz 2.15 dem ML 2 4402687 GHz 3.36 dbm
pz| M 1 -614.2 kHz -5.67 dB D2 M1 1 =611.8 kiz 5.90 di
3l w1 1 54.0 kHz -6.18 o o3l M1l 1 55.2 kHz 5.94 db.
- -
Date: 15 MAY.2023 175335 Date: 19 MAY 2023 17:55:56
Spectrum | =
Ref Level 30.00 d8m  Offset 10,15 d2 w RBW 30 kHz
o Att 308 BWT 3.3 ps @ VBW 100 kdz  Mode Auto FFT
|
Mi[1] 1.53 dBm|
20 dB 2.48026870 GHz|
=4 o2[1] 6.10 dB|
~610.60 kHz|
10 dm
0 dBm ,\'f_‘ VAR «’,_,
B,
-10 d8 . e
P \
~ 2
-20 di: T
z Wy
-30 dem = -
I, Vi |
o v W
40 dEm—{o =
- ey ™, o~
£ -
60 dB
CF 2.48 GHz 2501 pts Span 3.0 MHz
Marker
Type | Ref | Tre | ®-value | vwvewe | rFunction | Function Result |
M1 1 2,4602667 GHz 1.53 dBm
o2 Mi| 1 -610.6 kHz -6.10 db
D3 Mi[ 1 56.4 kHz -6.08 di
| SEDRERN ]

Date 19 MAY 2023 18.00.07
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BLE 2M

spectrum | &= spectrum '| o
Rof Luvel 30.00 0om—OTet 1015 05 & RBW S0 Ref Level 30.00 dbm  Offsel 10,10 08 = RBW 30 Fiiz
bt 304E BWT  63.3 u5 @ YBW 100 Mz Mode uto FET ALt 0de EWT  633u: @ VBW 100 kHr Mode Auto FFT
(@ LAF Ma (@125 Max _I
GETEY] .05 o) ] 5.95 0|
16430 kHz 1.10600 MHz
Mif1] 0.51 dami I 2° mi[1] 1.04 dRm
2. 0348420 G 2. A3DIB20 CHZ
zavaasazo cueffl
i
o g, 0 dim —4 —= —
P WY RY Pravrey Ry AR E R B
10 _ e A, 16 dam |t SR
' Ty, sl A,
e s i b
-20 dbm—tef . '.-‘—\ 20 4B —fesd e
P » I's A
30 gpal S| = = ¥
o \ / \
led b ‘ol g
=0 50 de
&0 60 d
CF 2,404 GHz ZH01 pis Span 3.0 MHz_| || €F 2.44 6Hz 2501 pts Span 3.0 MHz
Markar Marker
Type | Ret | Tre | #-vabwe | Y-walue | Function | Function Result ||| _1ype | ®ef | Tre | =-walue 1 Yowalue | Function | Function Result |
M1 1 2.4034842 GHz 0.51 dien M1 1 2.4304842 Mz 1.04 dbm
oz M1 1 -164.3 kHz -6.05 08 oz M1 1 -163.1 iHz -6.23 db
03 M1 1 1.1048 Muz 5.99 0B 03| ML 1 1.106 MHz -5.95 d&
L ) ] W e [ il -
Dute: 16MAY 2073 174225 Date: 19 MAY 2023 17.45.18
Spectrum A
Ref Levael 20.00 dém  Offsel 1012 de & RBW 30 kHz
po ALL 30 de BWT 53.3 ps & VBW 100 kMz  Mode Auto FFT
@ 1AP Max
Da[i] -5.97 dBg|
5 1.10480 MHz
20 dBm Mi[1] 26 dBm)|
247799020 GHzZ
10 cem
° x
J,\/ AV e X
.10 de -
—~
o . e
-20 dBm—— r
oL ™
d o,
.qn“{, ‘l,
kel dam R
S0 d
=50 dl
CF 2.478 GHz 2501 pls Span 3.0 MHz
Marker
Type | Ref | Tre | K-value | ¥-walue |__Function | Function Result |
1 1 2.4774902 GHz -0.26 cBm
D2 M1 1 =163.1 kHz =6.04 dB
D3| ML 1 1.1048 MHz -5.97 dB

Cate 19 MAY.2023 180449
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Without written permission of laboratory, this report shall not be reproduced except in full.
Report Number: EMC.441408.23.167.4

([

Form FL300959 Rev 07
BOSE CONFIDENTIAL

Page 12 of 41



Iy,
i‘IM’,
% 7~ [ACCREDITED)

N CERT #1514.01

Limits:

FCC §15.247 (a) (2)

RSS-247 5.2 (a)

ANSI| 63.10:2013 - 11.8
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COMPLIANCE

EMC TEST REPORT

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

Equipment Used:

L Most Recent Calibration Due
TN Description Model SIN Manufacturer . .
Calibration Date
2409 || S'gnal and Spectrum Fsvao | 101413 || Rohde & 22-Mar-2023 21-Mar-2024
Analyzer Schwarz

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

Model number | 408R | Build Phase: | C1.5
Tested by: | Mike Royer Date: | 17 May, 2023
Requirements | FCC §15.247 (b) (3) . | ANSI C63.10-2013
Standard(s): | RSS-247 5.4 (d) Referenced Standard(s): | 11 919
EUT powered with: | 5V USB T?"?p / n/a Test location: | Braun Room
Humidity:

Test equipment used TN's: | 2409
EUT Serial number(s): | 084808M3051E012A1
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 408R passes output power by 22.86 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 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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Data Collection:

COMPLIANCE
EMC TEST REPORT

PRODUCT ASSURANCE ENGINEERING

Output Power Summary Table
Output
Channel | Frequency Mode Power Limit | Margin | Result
dBm
Low 2402 BLE 1M 6.25 30 23.75 Pass
Middle 2440 BLE 1M 7.14 30 22.86 Pass
High 2480 BLE 1M 5.72 30 26.28 Pass
Low 2404 BLE 2M 6.51 30 23.49 Pass
Middle 2440 BLE 2M 6.51 30 23.49 Pass
High 2478 BLE 2M 6.11 30 23.89 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] 7.14dBm
2.44026790 GHz
20 dem
10 dem "i‘
L —— | o
..—-—'—'_'_'_'_'__ _‘_‘_‘__'_‘—'——..
o dEm——
-10 dem
-20 dem
-20 dBm
-40 dBm
-50 dBm
-60 dBmn
CF 2.44 GHz 2501 pts Span 5.0 MHz

L

Date: 17.MAY 2023 15:05:47
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Limits:

FCC §15.247 (b) (3)

RSS-247 5.4 (d)

PRODUCT ASSURANCE ENGINEERING
COMPLIANCE

EMC TEST REPORT

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

Equipment Used:

_ M Recen libration D
TN Description Model S/IN Manufacturer os_t ece t Calibration Due
Calibration Date
2409 | St9nal and Spectrum Fsvao | 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.
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Power Spectral Density

Model Number | 408R | Build Phase: | C1.5
Tested by: | Mike Royer Date: | May 17, 2023
Requirements | FCC 815.247 (e) .
Standard(s): | RSS-247 (5.2) (b) Referenced Standard(s): | ANSI 63.10 (11.10.2)
EUT powered with: | 5V USB T?"?p / n/a Test location: | Braun Room
Humidity:

Test equipment used TN's: | 2409
EUT Serial number(s): | 084808M3051E012A1
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 408R passes spectral density by 0.68 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 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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PRODUCT ASSURANCE ENGINEERING
COMPLIANCE
EMC TEST REPORT

Data Collection:

Max
reading
Mode Channel | Frequency | from SA Limit Margin Result
MHz dBm dBm dB
BLE 1M Low 2402 6.40 8 1.60 Pass
BLE 1M Middle 2440 7.32 8 0.68 Pass
BLE 1M High 2480 5.67 8 2.33 Pass
BLE 2M Low 2404 6.15 8 1.85 Pass
BLE 2M Middle 2440 7.06 8 0.94 Pass
BLE 2M High 2478 5.86 8 2.14 Pass
BLE 1M Mid channel Power Spectral Density measurement.
Spectrum | :E‘]
Ref Level 20.00 dBm Offset 10.18 dB & RBW 100 kHz
s ALt 30 de SWT 18.9 ps & YBW 300 kHz Mode Auto FFT
@ 1Pk Max
mM1i[1] 7.32 dBm
2. 440263290 GHZz
20 dB
o g e P — =
O dBm = =
il H‘“‘\,\
-10 dBm —F .
—~ e
=20 dBi
<40 B
-50 dBm
-60 dBm
CF 2.44 GHz 2501 pts Span 1.5 MHz
J1 ) T3
Date: 17.MAY. 2023 16:40:05
TN Description Model S/IN Manufacturer Mos_t Regent Calibration Due
Calibration Date
2409 || Signal and Spectrum Fsvao | 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.441408.23.167.4
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PRODUCT ASSURANCE ENGINEERING
COMPLIANCE
EMC TEST REPORT

Conducted Spurious Emissions

Model number: | 408R | Build Phase: | C1.5
Tested by: | Mike Royer Date: | July 19, 2023
Requirements | FCC 8§15.247 (d)

Referenced Standard(s): | ANSI 63.10 11.11

Standard(s): | RSS-247 5.5
EUT powered with: | 5V USB T?"?p / n/a Test location: | Braun Room
Humidity:
Test equipment used TN's: | 2409
EUT Serial number(s): | 084808M3051E012A1

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 408R 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, 39 (2402, 2480).

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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KOART CERT #1514.01

Data Collection:

BLE 1M LOW CHANNEL BANDEDGE

PRODUCT ASSURANCE ENGINEERING

COMPLIANCE
EMC TEST REPORT

OUT-OF-BAND LOW CHANNEL

Ref Level 2000 dBm  Offsot 10080 d2 e RBW 100 kHz
s att I0 B BWT 321 ms e VBW 300 kHz  Mode Swesp

Ref Level 30.00 dém  Offset 1060 dB e RBW 100 kHz

Att 30 dE BWT 260 ms e VBW 300 kHz  Mode Sweep
(@ 1Pk Max
20 dBm:
10 d
o1 - i M
o 1
!
o |

CF 2.4 GHz

32001 pts

Date: 1500 2023 13:45.40

BLE 1M HIGH CHANNEL BANDEDGE

Span 20.0 MHz
[ L

Start 30.0 MHz
2l

32001 pts Stop 26.0 GHz
J (™)

Date: 19 JUL 2023 13:47:53

OUT-OF-BAND HIGH CHANNEL

L JL J

Dater: 19.JUL 2023 135020

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.441408.23.167.4

Spectrum I |uf I Spectrum  # :‘?
Ref Lavel 30.00 dérm  Offset 10.80 dB & RBW 100 kHz Ref Leval 30.00 dém  Offset 10.80 dB & RBW 100 kHz

poe AL 30 de SWT 32.1 ms & VBW 300 kHz  Maode Sweep Att 30 dB  SWT 260 ms & VBW 300 kHz  Mode Sweep
@ 1Pk Max ® 1Pk Max

20 dl

10 dB&

1 782
0 dp
=10 df
—02 -14.22

20 db

=30 dbn

-40 dBn
-50 dBm
CF 2.4835 GHz 32001 pts Span 20.0 MHz

T T

Start 30.0 MHz

-
JL

Stop 26.0 GHz

32001 pts

L J

Date: 19.JUL 2023 135227
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AR

CERT #1514.01

BLE 2M LOW CHANNEL BANDEDGE

~ OUT-OF-BAND LOW CHANNEL

[“_3_’ Spectrum ¥ | e
Ref Level 30.00 d2m  Offset 10.30 d2 & RBW 100 kHz Ref Level 3000 dém  Offset 10,80 d8 & RBW 100 ki
b ALL 30 d8  SWT 32.1 ms & VBW 300 kHz  Mode Sweep po AL 30 di  SWT 250 ms & YBW 300 kHz  Mode Sweep
@ 1Pk Max 1Pk Max
20 df 20 di
10 cBm wd
92 dBm 15
0 dem M‘Q\ LT
10 di ’ -10 de
- / | 3

1 o f' \I B

20 dbd

32001 pts span 20.0 MHz ||| Start 30.0 MHz

32001 pts
m—

; . L
Date: 1902023 135438

J

Date: 19.JUL 2023 13:55:43

BLE 2M HIGH CHANNEL BANDEDGE OUT-OF-BAN

A | Spectrum I
Ref Level 30.00 d8m Offset 10.80 dB & RBW 100 kMz
po ALt

D HIGH CHANNEL

Stop 26.0 GHz
| CEREEEE N

[mn

&
Ref Level 30.00 dbm  Offset 10.80 0B & RBW 100 kHz

30 cE  SWT 321 ms @ VBW 300 kHz  Mode Sweep e att 30dE  BWT 260 ms @ VBW 300 kH:  Mode Sweep

[o 17 Max @ 17k Max

20 di 20 di

10 d8m

1 10 dém

o1 1 01 5.782 dBm-
0d M 0 dBm
-10 dlBn 4

N VL
AL

CF 24835 GHz

32001 pts

span 20.0 MHz || Start 30,0 MHz

TR e )i

32001 pts

Date: 19.0JL 2023 13:57.12

Date: 189.JUL 2023 13 5639

Equipment Used:

Stop 26.0 GHz
= Er

o Most Recent Calibration Due
TN Description Model SIN Manufacturer . .
Calibration Date
2409 || Signal 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
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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 815.247 (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 Detaills:

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.
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PRODUCT ASSURANCE ENGINEERING

|ACCREDITED|

CERT #1514.01

Data Collection:

EMC TEST REPORT

COMPLIANCE

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

Spectrum I

= Att
PS TDF

Ref Level 80.00 dBpY/m
10 dB

SWT 133 ms

vBwW

@ RBW (CISPR) 120 kHz

1 MHz

Mode Sweep

Input 1DC

0 1Pk Yiew®@ 2Pk View

Limit Check

100 MHZPASS

PASS

M1[1]

70 dbuwl;glspm:sz B

M2[1]

60 depv/m

18.01 dBpvY/m

99.9842 MHz
21.12 dBpVY/m
300.0077 MHz

50 dBpv/m
CISPR32 B

AP

“oaopY

) M4
M2 e

30 dBpv/m

| '
i | Ak
20 'Ui-..r..__f_j"'l'.i'-.

L L

10 dBpv/m—

0 depv/m

-10 dBpv/m

Start 30.0 MHz

16168 pts

Stop 1.0 GHz

Marker
Type | Ref | Trc

X-value

Y-value

Function I

Function Result

M1 1

99.9842 MHz

15.01 dBpv/m

M2

300,0077 MHz

21,12 dBpv/m

500.0312 MHz

25,51 dBpv/m

1
M3 1
1

99,9947 MHz

30,99 dBpV/m

Jl

)

Date: 9.FEB.2023

13:00:32
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PRODUCT ASSURANCE ENGINEERING

COMPLIANCE
EMC TEST REPORT

“urfy | AN CERT #1514.01

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

Spectrum I

Ref Level 80.00 dBpY/m
= Att 10 dB
PS TDF

SWT 133 ms

@ RBW (CISPR) 120 kHz

vBwW 1 MHz Mode Sweep Input 1DC

0 1Pk Yiew®@ 2Pk View

Limit Check

100 MHZPASS

16.41 dBpvY/m
99.9842 MHz

M1[1]
PASS

70 dbuwl;glspm:sz B

M2[1] 21.30 dBpvY/m

60 depv/m

300.0077 MHz

50 dBpv/m
CISPR32 B

40-An

i
“oaopY

30 dBpv/m

il

b nid, o '
20 Copgiin- :
T

ualily &y | m . ik
L uaddt T T el s

10 dBpv/m

0 depv/m

-10 dBpv/m

Start 30.0 MHz

16168 pts Stop 1.0 GHz

Marker

Type | Ref | Trc X-value

Y-value Function I Function Result

M1 1 99.9842 MHz

16.41 dBpv/m

M2 300,0077 MHz

21,30 dBpv/m

500.0312 MHz

24,85 dBpv/m

1
M3 1
1 99,9947 MHz

30,67 dBpV/m

Jl

] (| CEPREEN

Date: 9.FEB.2023 13:10:18
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Pintil W CERT #1514.01
EUT S/N: | Right bud | Power applied: | | | Plot# | 3
EUT Mods:
EUT Setup:
Comments: | Position Z

Spectrum I

@ RBW (CISPR) 120 kHz
vBW 1 MHz

Ref Level 80.00 dBpY/m
= Att 10 dB
PS TDF

SWT 133 ms

Mode Sweep

Input 1DC

0 1Pk Yiew®@ 2Pk View

100 MHZPASS M1[1]

PASS

Limit Check
70 dbiﬂﬁh{?lSPRiﬁ?Z B

60 depv/m

M2[1]

16.91 dBpvY/m

99.9842 MHz
19.58 dBpY/m
300.0077 MHz

50 dBpv/m
CISPR32 B

40-An

i
“oaopY

30 dBpv/m

b b b e |

w. TR ) ) ‘ H
20 G —————————— M

by h H i
‘l CRTRTSRIY TIATRE 1 e

10 dBpv/m

0 depv/m

-10 dBpv/m

Start 30.0 MHz 16168 pts

Stop 1.0 GHz

Marker

Type Ref|Tr|: Function I

X-value Y-value

Function Result

99.9842 MHz 16.51 dBpv/m

M1 1

M2

300,0077 MHz

19.58 dBpv/m

M3

500.0312 MHz

25.62 dBpv/m

M4

1
1
1 99,9947 MHz

29,03 dBpV/m

Jl

)

Date: 9.FEB.2023 13:20:21
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KT 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
Equipment Used:
. Most Recent | Calibration Most Recent | Verification
TN | Description Model SIN Manufacturer Calibration Due Date Verification Due Date
Antenna Sunol Sciences
1541 | 30MHz - JB6 A050807 14-Dec-2021 | 14-Dec-2023
Corp
6GHz
RF Cable
10MHz-
18GHz, low L
3062 | loss LL142 | SCEBLI0805- 4\ 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 Corvoration 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.
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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 (xdB)
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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Dy CERT #1514.01

Radiated Spurious Emissions 1-25GHz

Project number | 435911 Build Phase: | C1.5
(Integrity):
Tested by: | M. Royer Date: | June 7, 2023
Requirements .
Standard(s): FCC part 15.247 Referenced Standard(s):
EUT powered with: | Battery | Temp / Humidity: | N/A | Test location: | Marconi Manor
Test eq“'pme”tﬁflff 1663,3685,2349,2602,2414
: Left 084803M3051D038A1
EUT Serial Right
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 408R passes radiated emissions from 1-25GHz.

For 1 to 18 GHz, the strongest emission measurement in Peak mode is 53.3 dBuV/m. This meets the average limit of 54
dBuV/m by 0.7 dB.

For 18 to 25 GHz, the strongest emission in peak mode was 59.8 dBuV/m. This meets the average limit of 74 dBuV/m by 14.2
dBuV/m.

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.

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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Data Collection:

EUT S/N: | Right | Power applied: | Battery | |Plot#] 1

EUT Mods:

EUT Setup: | BLE 1M Low channel

Comments: | 1-18 GHz measured at 3m distance. 18-25 GHz measured at 30cm distance.

“RBWV 1 MHz
VBN 3 MHz
Ref 100 dB.V/Mm *Att O dB “ONT 1 s
100
| ]
1 P
[\VIAXH] -0
D1 74 di*
TS
- 70
PS
- a0
D2 54 dB*
-50
B
= AC
~20
- 10
C
Start 1 GHz 1.7 GHz/ Stop 18 GHz
Date: 8.JUN.2023 18:18:08
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PRODUCT ASSURANCE ENGINEERING

\\\.\IIIHI“?J’

N COMPLIANCE
i;mﬁ 3 EMC TEST REPORT
SN (ACCREDITED]
iy CERT #1514.01
“RBV 1 MHz
VBN 3 MHz
Ref 100 dBuV/Mm “Att O dB JSANT 1's
100
D2 M dB*
[ [ A
1 P
VAXH -0
D1 74 di*
TOE
B4

Start 18 GHz 700 \Hz/

Date: 15.JUN.2023 11:51:53

Limit calculation:

Stop 25 GHz

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 (E) = 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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N 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 4805 34.70 46.20 54.0 74.0 19.3 27.8 0 \% 1.50 Signal Maximized

2 4805 34.70 46.30 54.0 74.0 19.3 27.7 0 H 1.50 Noise floor

3 9609 38.20 50.00 54.0 74.0 15.8 24.0 0 H 1.50 Signal Maximized
4 12010 34.80 48.20 54.0 74.0 19.2 25.8 0 \% 1.50 Noise floor

5 14412 34.60 48.00 54.0 74.0 194 26.0 0 H 1.50 Noise floor

6 16814 38.30 51.20 54.0 74.0 15.7 22.8 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) | (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 19216 41.40 53.30 74.0 94.0 32.6 40.7 Noise floor

2 21618 40.90 53.90 74.0 94.0 33.1 40.1 Noise floor

3 24020 40.40 53.80 74.0 94.0 33.6 40.2 Noise floor
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N PRODUCT ASSURANCE ENGINEERING
! COMPLIANCE
Hac=NRA EMC TEST REPORT
Doaly | N CERT #1514.01
EUT S/N: | Right | 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) | (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 4881 34.80 45.80 54.0 74.0 19.2 28.2 0 \% 1.50 Signal Maximized

2 7320 31.90 45.30 54.0 74.0 22.1 28.7 0 H 1.50 Noise floor

3 9759 39.70 51.40 54.0 74.0 14.3 22.6 0 H 1.50 Signal Maximized

4 12200 36.10 49.80 54.0 74.0 17.9 24.2 0 \% 1.50 Noise floor

5 14640 36.20 49.20 54.0 74.0 17.8 24.8 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) | (dBpv/m) | @Buv/im) | (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 46.60 59.20 74.0 94.0 27.4 34.8 Signal Maximized

2 21960 40.50 53.40 74.0 94.0 33.5 40.6 Noise floor

3 24397 45.80 58.20 74.0 94.0 28.2 35.8 Signal Maximized
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N PRODUCT ASSURANCE ENGINEERING
! COMPLIANCE
Hac=NRA EMC TEST REPORT
Doaly | N CERT #1514.01
EUT S/N: | Right | 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) | (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 4961 31.40 44.30 54.0 74.0 22.6 29.7 0 \% 1.50 Signal Maximized

2 7440 32.10 45.60 54.0 74.0 21.9 28.4 0 H 1.50 Noise floor

3 9919 37.60 49.80 54.0 74.0 16.4 24.2 0 H 1.50 Signal Maximized

4 12400 34.90 47.90 54.0 74.0 19.1 26.1 0 \% 1.50 Noise floor

5 14880 37.00 50.60 54.0 74.0 17.0 23.4 0 H 1.50 Noise floor

6 17360 39.00 53.30 54.0 74.0 15.0 20.7 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) | (dBpv/m) | @Buv/im) | (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 47.90 58.90 74.0 94.0 26.1 35.1 Signal Maximized

2 22320 40.80 54.10 74.0 94.0 33.2 39.9 Noise floor

3 24797 46.80 58.40 74.0 94.0 27.2 35.6 Signal Maximized
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N PRODUCT ASSURANCE ENGINEERING
! COMPLIANCE
Hac=NRA EMC TEST REPORT
Doaly | N CERT #1514.01
EUT S/N: | Right | 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) | (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 4807 33.60 45.50 54.0 74.0 20.4 28.5 0 \% 1.50 Signal Maximized

2 7212 31.20 44.50 54.0 74.0 22.8 29.5 0 H 1.50 Noise floor

3 9618 37.10 49.40 54.0 74.0 16.9 24.6 0 H 1.50 Signal Maximized

4 12020 34.60 47.90 54.0 74.0 19.4 26.1 0 H 1.50 Noise floor

5 14424 34.60 47.60 54.0 74.0 19.4 26.4 0 \% 1.50 Noise floor

6 16828 38.10 51.70 54.0 74.0 15.9 22.3 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) | (dBpv/m) | @Buv/im) | (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 47.80 59.80 74.0 94.0 26.2 34.2 Signal Maximized

2 21636 40.70 53.80 74.0 94.0 33.3 40.2 Noise floor

3 24035 45.50 57.90 74.0 94.0 28.5 36.1 Signal Maximized
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N PRODUCT ASSURANCE ENGINEERING
! COMPLIANCE
Hac=NRA EMC TEST REPORT
Doaly | N CERT #1514.01
EUT S/N: | Right | 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) | (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 4881 33.70 45.80 54.0 74.0 20.3 28.2 0 \% 1.50 Signal Maximized

2 7320 31.80 45.00 54.0 74.0 22.2 29.0 0 H 1.50 Noise floor

3 9762 38.00 50.00 54.0 74.0 16.0 24.0 0 H 1.50 Signal Maximized

4 12200 35.90 49.70 54.0 74.0 18.1 24.3 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 38.70 52.00 54.0 74.0 15.3 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) (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 19516 45.80 58.20 74.0 94.0 28.2 35.8 Signal Maximized

2 21960 40.60 54.00 74.0 94.0 33.4 40.0 Noise floor

3 24395 47.10 58.90 74.0 94.0 26.9 35.1 Signal Maximized
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%,/7~\" [ACCREDITED)

iy

PRODUCT ASSURANCE ENGINEERING
COMPLIANCE
EMC TEST REPORT

CERT #1514.01

EUT S/N: | Right | 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) | (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 4957 30.50 43.30 54.0 74.0 23.5 30.7 0 \% 1.50 Signal Maximized
2 7434 32.10 45.70 54.0 74.0 21.9 28.3 0 H 1.50 Noise floor
3 9914 37.00 50.40 54.0 74.0 17.0 23.6 0 H 1.50 Signal Maximized
4 12390 34.80 48.20 54.0 74.0 19.2 25.8 0 \% 1.50 Noise floor
5 14868 37.00 50.60 54.0 74.0 17.0 23.4 0 H 1.50 Noise floor
6 17346 39.50 53.30 54.0 74.0 14.5 20.7 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) | (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 19824 41.00 54.20 74.0 94.0 33.0 39.8 Noise floor
2 22302 40.50 53.20 74.0 94.0 335 40.8 Noise floor
3 24780 40.30 53.40 74.0 94.0 33.7 40.6 Noise floor
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 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
CISPR 32 230-1000 57 47 higher than average limits.
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
> 1000 1000 >1000 Pk and AVG
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PRODUCT ASSURANCE ENGINEERING

(ACCREDITED)
CERT #1514.01

Equipment Used:

COMPLIANCE

EMC TEST REPORT

Most Calibration Most Verification
TN Description Model S/N Manufacturer Recent Recent
R R Due Date e . Due Date
Calibration Verification
EMI Test Rohde & 20-Mar- 19-Mar-
1663 Receiver ESU40 100098 Schwarz 2023 2024
mz;?rnéM 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 2025
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 Amplifier
1596 | 18GHz - AT4640 309234 Res‘éarch
26.5GHz
RF Cable
2368 | 30MHz- TRU-210 TRU- TRU . 28-Mar-2023 | 27-Mar-2024
26.5GHz 12767-35 | Corporation

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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Ny, PRODUCT ASSURANCE ENGINEERING

SN COMPLIANCE
ilac-mrA EMC TEST REPORT
%/~ [(ACCREDITED) CTES ©
Dk LW CERT #1514.01
Radiated Band Edge
Model Number: | 408R | Build Phase: | C1.5
Tested by: | Mike Royer Date: | May 24, 2023

CFR47 Part 15.247, RSS-247

Requirements Standard(s): Section 5.5 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): | 084808M3051D019A1

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 408R passes Radiated Band Edge.

Note that the BLE 2M rate does not support channels 0, 12, or 39 (2402 MHz, 2426 MHz, or 2480 MHz)

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.
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1y, PRODUCT ASSURANCE ENGINEERING
COMPLIANCE
EMC TEST REPORT

1
Vs
-

4

ISR
% 7~ [ACCREDITED)
KT CERT #1514.01

Data Collection:

Lower Bandedge, BLE 1M Upper Bandedge, BLE 1M
“RBN 1 MHz
“RBN 1 Mz VBN 3 MHz
VBN 3 MHz Ref 107 dBv/m Attt O dB SNT 2.5 ms
Ref 107 dBuV/m “Att O dB SNT 2.5 ms H
. : B = “ -
- I L
ac T
- | iosrap |
" | . ]
Feo ao
15247BHA x\(ﬂ 1524788
; et ITPURTY RV PUTIUE U s ettt e e e ax
oo [[2C
2B To) [F1C
Center 2.4 Giz 10 MHz/ Span 100 MHz Center 2.4835 GHz 10 MHz/ Span 100 MHz
Date: 24.MAY.2023 18:29:04 Date: 24.MAY.2023 18:39:09
Lower Bandedge, BLE 2M Upper Bandedge, BLE 2M
“RBN 1 Mz “RBN 1 MHz
SVBN 3 Mz VBN 3 MHz
Ref 107 dBV/M *Att 0 B SNT 2.5 ms Ref 107 dBuV/m “Att 0 B SAT 2.5 ms
Fioc M\ H" [-10C ’!"\\ Ll
% Fec \ :..3 Al J (
& \ T & ) \ ToE
15247BHP 1524786P
i | i | |
Fec [Fec
15247BHA ’/ \ 15247B5A
T T b red T A oo NP (,:(}; (PSS N "_'I - -n'ul W PRV RV KTV AR KT STY (:(1
Fac [4C
Foc [[20
Fic [[1C
Center 2.4 Giz 10 MHz/ Span 100 MHz Center 2.4835 GHz 10 MHz/ Span 100 MHz
Date: 24.MAY.2023 18:31:54 Date: 24.MAY.2023 18:51:00
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oy, PRODUCT ASSURANCE ENGINEERING
N \\;// Ze,
SN="" COMPLIANCE
iIﬁEME{E EMC TEST REPORT
P
KM 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 43.5 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
N Description Model S/N Manufacturer Calibration Due Date Verification Due Date
1663 | EMI Test Receiver ESU40 100098 gg;‘\?\;s 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 Eg;‘:fn':;dn%zvff"l";g:izde 3117 00152406 | ETS Lindgren | 24-Feb-2023 23-Feb-2025
) 3 cables (TN
3685 | Marconi Manor 3M mast 23?7613,(925479, ° 28-Mar-2023 27-Mar-2024
position RE cable set 2357)
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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 (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
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