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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.

Scope:
This report covers EMC requirements. FCC or ISED, FHSS low power transceiver.

Test Objective:
Verify product meets all applicable EMC requirements.

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.
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.441408.23.167.1 Page 3 of 46



PRODUCT ASSURANCE ENGINEERING
COMPLIANCE
EMC TEST REPORT

(L)

[ACCREDITED
Certificate # 1514.1

Test Results Summary

TEST RESULT
TEST NAME PASS or N/A COMMENT(S)
On Time and Duty Cycle N/A
99% Occupied Bandwidth N/A
20dB Occupied Bandwidth Pass
Hopping Frequency Separation Pass
Number of Hopping Channels Pass
Average Time of Occupancy Pass
Output Power 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

- - L]
FCC Test Site Accreditation:
| |
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1 New York American .
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MA Aceraditation Mountain 6137 1145

Canadian Test Site Registration:
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UNTIL:
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01701 RSS-248 (2021-11-19) A2LA
UNITED STATES ISO/IEC
17025:2017
Company Number: 3232A Expires:
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Contact:
Mario Espinal
mario_espinal@bose.com
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RF Conducted Measurements
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On Time and Duty Cycle

Project number (Integrity): | 408L \ Build Phase: | C1.5
Tested by: | Mike Royer Date: | May 12, 2023
Requirements Referenced Standard(s): | ANSI C62.10:2013-11.6-b
Standard(s):
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.

Equipment Used:

_ Most Recent || Calibration
TN Description Model SIN Manufacturer . ;
Calibration Due Date
Signal and
Rohde &
2409 || Spectrum FSV40 101413 || schwarz 22-Mar-2023 21-Mar-2024
Analyzer

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

COMPLIANCE
EMC TEST REPORT

PRODUCT ASSURANCE ENGINEERING

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) (linear) Cycle (Hz)
(msec) (%)
Bluetooth DH5 2.887 3.755 77 77 346.4
Bluetooth 3DH5 2.887 3.755 77 77 346.4
Spectrum | |u§ |
Ref Level 20,00 dBm @ RBW 3 MHz
o ALt 30de @ SWT Sms @ VBW 10 MHz
TRG:VID
@®1AP Clrw
D3[1] 0.06 dB
3.75507 ms
EHER i M1[1] 0.67 dBm
Y D3 _m
o d b 3 1.45 ps
-10 dBm
-20 dBrn
TRG -26.000 dBm
-30 dBm
-40 dBm
CF 2.404 GHz 691 pts 500.0 ps/
Marker
Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
M1 [ 1 -1.45 ps | 0.67 dém |
D2, M1 1] 2.88696 ms -0.86 dB |
D3| M1 1] 3. 75507 ms 0.06 dB

( )

Date: 12. MAY.2023 17.36.07
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Spectrum |

PRODUCT ASSURANCE ENGINEERING
COMPLIANCE
EMC TEST REPORT

(=)

Ref Level 20.00 dBm

TRG:VID

@ RBW 3 MHz

- Att 30dB @ SWT 5ms @ VBW 10 MHz

@®14F Clrw

D3[1]

10 dBm

0 dBm——-o

-10 dBm—

-20 dBrn—

M1[1]

D2

1.23 dB
3.75507 ms
-40.43 dBm

-30 dBm | L8 f
5 i

IR J||| ||l‘ L&)

-40 dBm—F

TRG -45.000 dBm

| CF 2.404 cHZ

691 pts

500.0 ps/

Marker
Type | Ref | Trc | X

-value | Y-value |  Function | Function Result |

M1 —
D2| M1 1]
D3| M1 1

-1.45 ps | -40.43 dBm |
2.88696 ms | 39.52.dB |
3.75507 ms | 1.23 dB

‘ )

J T e

Date: 12. MAY.2023 17:38:02

3-DH5
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PRODUCT ASSURANCE ENGINEERING

COMPLIANCE

EMC TEST REPORT

99% Occupied Bandwidth

Project number (Integrity): | 408L \ Build Phase: | C1.5
Tested by: | Mike Royer Date: | May 15, 2023
Requirements Referenced Standard(s): | ANSI C63.10:2013-6.9.3
Standard(s):
EUT powered with: | 5V USB | Temp / Humidity: | n/a | Test location: | Braun Room
Test equipment used TN’s: | 2409
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:

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1-5% of the 99% Occupied
Bandwidth. The VBW is set to = RBW.

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

Tel: (508) 766-6000 Fax: (508) 766-1145
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Basic Rate (DH5) Data Collection:

PRODUCT ASSURANCE ENGINEERING

Channel

Frequency

(MHz)

99% Bandwidth

(MHz)

Low

2402

0.876

Middle

2441

0.873

High

2480

0.910

Spectrum [ A | Spectrum T|
L
Ref Level 20.00 dBr REW 3C kHz Ref Level 20,00 c3m RBW 3C kHz
pe ALL 0B HWT 32 05 e VBW LIMHz  Mode Sutc FF- e ATE S0 0B SWT E3.2 us e YEW LMHZ  Mode fito FET
@ 1Pk Man l[®@ 17k rax
Mi1[1] =L+ dBm)| Mi[1] 5447 divn)
2 AHIP047 7600 GHZ| 2.4395000000 GHz
10 de Oce By B70.670777040 kHzfll -y gim oct By 872.770907637 kHz
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[l y Il . ;r Wl
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70 cm 70 den
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- ]
( i J T wa i T
Cate 15.MAY.2023 14:21.10 Deie: 13.MAY.2023 142207
Spectrum | [n_? ‘
Ref Level 20,00 cBm REBW 30 kHz
f AL Z0dR SWT 63,2 pc w YBW LIMHZ  Mode Auto FFT
@ 1P Max
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2,480 15 79900 GHz|
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ed Data Rate (3DH5) Data Collection:

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

1.166

Middle

2441

1.190

High

2480

1.122

Ref Leval 20,00 dbm RBW 50 kHz Specti | & |
oAl S0UE  SWT 379ps @ VBW 1HH:  Vieds autg 77T Bk Ll 320 N0HR REMGBD:RE
@17k ba At S M GWT I79uc & VMW 1 M- Mode suto [TT
M) 10,27 dim]|[®LT M2 2 =
2.402150060 GHe ML 2.70 bm|
10 e oo B 1. 1006494350 MHZ 2441157190 GHz|
< b Oce D 1.102027006 Miig|
i o
~ M1 o~ \wx|
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-1a dom I Y T ; s il v . "\/\.\__
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K 3 22 dem / ;
7 / )
! LY i ]
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z ES
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g g T
/T i, Fog s Y
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/o-\r ey e o \.'\m
PR v | Gk e
v
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) W [ J [
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Specrum |‘§‘|
Raf Lavel 20.C0 dem RBW 5C kHz
e ALL 23 UB SWT 37.3 E & VBW I MH- Mode sutc TFT
(@ 1< a2
Mi[1] =007 dAm
2.430157330 GHe
10 JR Joo By 1220859421 YMHz
o dbr
. M1
-1E dor S Ay ,«u-’\\.
a0 e i
Y
\
-3 demr =
L}
|
42 do !
3 \’\ rv',f' & L
o o WAl
5C B — ¥ hn S VAo
/ |
3 e
el o
<y e
¥ \
Ly
CF 2.40 GHz 30001 pis Span 4.0 iz
I W we
Suler 13RAY 2021 147993
.
Equipment Used:
.
o Most Recent Calibration Due
TN Description Model S/IN Manufacturer ; ;
Calibration Date
Signal and Spectrum Rohde &
2409 g P FSV40 || 101413 22-Mar-2023 21-Mar-2024
Analyzer Schwarz
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COMPLIANCE

EMC TEST REPORT

20dB Occupied Bandwidth

Project number (Integrity):

408L

Build Phase:

Cl15

Tested by:

Mike Royer

Date: | June 20, 2023

Requirements
Standard(s):

FCC §15.247 (a) (1)

RSS-247 5.1 (a

Referenced Standard(s): | ANSI 63.10:2013 - 6.9.2

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:

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1-5% of the 20dB bandwidth. The

VBW is set to =2 RBW.

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.441408.23.167.1
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Basic Rate (DH5) Data Collection:

Setting

F1

F2

BW kHz

Left DH5 Low

2.401534

2.402469

923

Left DH5 Mid

2.440539

2.441469

922

Left DH5 High

2.479539

2.480469

936

P B R L et i

Jetel MLUNEDZE 16002

Taale. 20 JUNL20G3 1E.07.35
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EMC TEST REPORT

Enhanced Data Rate (3DH5) Data Collection:

Channel

Frequency
(MHz)

20dB Bandwidth

(MHz)

Low
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2480
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PRODUCT ASSURANCE ENGINEERING
COMPLIANCE
EMC TEST REPORT

Ce

Hopping Frequency Separation

Project number (Integrity): | 408L Build Phase: | C1.5
Tested by: | Mike Royer Date:

May 15, 2023

Requirements | FCC 15.247 (a) (1), . :
Standard(s): | RSS-247 5.1 (b) Referenced Standard(s): | ANSI C63.10-2013 7.8.2

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:

Hopping frequencies are separated by 1MHz which is more than the required minimum of 25kHz and more than 2/3 of the 20dB
bandwidth of the hopping channel which would be 869 kHz.

Limits:
FCC §15.247 (a) (1)
RSS-247 (5.1) (b)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum of 25 kHz or
the 20dB bandwidth of the hoping channel, whichever is greater.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping channel carrier

frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the hopping channel, whichever is
greater, provided the systems operate with an output power no greater than 125 mWw.

Equipment Used:

_ Most Recent Calibration Due
TN Description Model SIN Manufacturer Calibration Date
2409 || Stgnal and Spectrum FSV40 || 101413 || Rohde & 22-Mar-2023 21-Mar-2024
Analyzer Schwarz
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.441408.23.167.1 Page 14 of 46
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Certificate # 1514.1

Data Collection:
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Certificate # 1514.1

Number of Hopping Channels

PRODUCT ASSURANCE ENGINEERING

COMPLIANCE

EMC TEST REPORT

Project number (Integrity):

408L

Build Phase:

C1.5

Tested by:

Mike Royer

Date: | May 15, 2023

Requirements
Standard(s):

FCC 15.247 (a) (1) (iii)
RSS-247 5.1 (d)

Referenced Standard(s): | ANSI C63.10-2013 7.8.3

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:

Bose Model 408L uses 79 hopping channels in normal operation and always uses at least 20, both of which are more than the

required 15.

Limits:

FCC 15.247 (a) (1) (iii), RSS-247 5.1 (d)
Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-overlapping

channels.

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.441408.23.167.1

Form FL300959 Rev 06
BOSE CONFIDENTIAL
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Data Collection:

PRODUCT ASSURANCE ENGINEERING
COMPLIANCE
EMC TEST REPORT
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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
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PRODUCT ASSURANCE ENGINEERING
COMPLIANCE
EMC TEST REPORT

Average Time of Occupancy

Project number (Integrity):

408L \ Build Phase:

C1.5

Tested by:

Mike Royer

Date: | May 22, 2023 and June 20, 2023

Requirements
Standard(s):

FCC 15.247 (a) (1) (iii)
RSS-247 5.1 (d)

Referenced Standard(s):

ANS| C63.10-2013 7.8.4

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 highest time of occupancy in any mode is 318 mS which meets the 400mS limit by 82mS.

Limit;

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a period of 0.4 seconds
multiplied by the number of hopping channels employed.

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.441408.23.167.1

Form FL300959 Rev 06
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Certificate # 1514.1

PRODUCT ASSURANCE ENGINEERING
COMPLIANCE
EMC TEST REPORT

Data Collection:

Observation time = (79 hopping Channels) * 400mS = 31.6 Seconds.

Number Time of occupanc
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Frequency . of . (Pulse Width X Limit | Margin
Channel Mode | Width . pulses in Result
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PRODUCT ASSURANCE ENGINEERING

@ COMPLIANCE
EMC TEST REPORT
[ACCREDITED
Certificate # 1514.1
‘ TN H Description H Model ‘ SIN H Manufacturer H Most Recent Calibration H Calibration Due Date ‘
| 2409 || spectrum Analyzer || FSV40 | 101413 || Rohde & Schwarz || 22-Mar-2023 | 21-Mar-2024 \
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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PRODUCT ASSURANCE ENGINEERING
COMPLIANCE
EMC TEST REPORT

Output Power

Project number (Integrity): | 408L | Build Phase: | C1.5
Tested by: | Mike Royer Date: | May 16, 2023
Requirements | FCC 15.247 (b) (3) Referenced . B
Standard(s): | RSS-247 5.4 (b) Standard(s); | ANS!63.10:2013-7.8.5
EUT powered with: | 5V USB T‘?”?p / n/a Test location: | Braun Room
Humidity:
Test equipment used TN’s: | 2409
EUT Serial number(s): | 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 unit passes output power by7.09.

Limits:

FCC §15.247 (b) (1)
RSS-247 5.4 (b)

The device maintains a minimum of 20 hopping channels. The limit is 21 dBm.

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.441408.23.167.1

Form FL300959 Rev 06
BOSE CONFIDENTIAL
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Basic Rate (DH5) Data Collection:

Output Power Summary Table (Basic Rate: 1 Mbps)
Frequenc Output Power Limit Margin
Channel q ¥ Mode P & Result
(MHz) (dBm) (dB) (dB)
Low 2402 DH5 12.25 21 8.75 Pass
Middle 2441 DH5 12.91 21 8.09 Pass
High 2480 DH5 12.00 21 9.00 Pass
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Certificate # 1514.1

Enhanced Data Rate (3DH5) Data Collection:

PRODUCT ASSURANCE ENGINEERING
COMPLIANCE
EMC TEST REPORT

Output Power Summary Table (Enhanced Rate: 3 Mbps)
Frequency Output Power Limit Margin
Channel Mode Result
(MHz) (dBm) (dB) (dB)
Low 2402 3-DH5 11.00 21 10.0 Pass
Middle 2441 3-DH5 12.28 21 8.72 Pass
High 2480 3-DH5 12.30 21 8.70 Pass
Spuctnum ] |‘E\‘ Speclrurm ] [E‘
raf Laval 30.00 dRr Dffsat 17,15 =3 w RRW A MET Raf Laval 30.00 dP offsat 10,7 R ¢3 w RRW 3 Hz
e Att an dr BWT O=1 1N we YAW 10 MEFT Mude A2 to FFT j ATt NS SIWT S41.1 ns e VAW 10 HT Muode &ato F=
8 _ =< Mas @ 1=k an
s 5t e i i oanaad e
z2dom . | 2c abm : .
B I S = - — T = 1 BB T ) - '_—1———___._____‘_
[ i | o .
Ak 1 1534m
-20dRm =3dRm
-20dom =22 dbm
S0 UEr S0 B
hil Ak 1 dam
CF 2402 GHz 2501 Hl: Span 5.0 MHe CF 2.441 GHz 25_EI1 pls SHG[I 5.0 MH:
T ] [T B W D ‘
Deter 1BMNAY. Z022 74 007 Jatan 18 MAY 2022 1404042
Spectrum (“_fﬂl
Ref Level 30,01 derm  Offset 10,13 4B & RBW 3 M-z
o ALL 30de BWT  ddl.1lnc @ VAW 10 MH:  Mode auto ITT
@ 1Pk M ax
MiI[1] 1730 dRm|
2.A4T799ARNN GH?|
20 dem
o (-
10 dBm Rt T —_——-——-__._____‘__H__‘_
[ %
-1U b
20
-20 dbm
=40 dbm
=0 B
-CU b
CF 2.48 GH= 2501 HLs Span 5.0 MHz !
( Jil )i )
Date 17.MAY. 2023 10:54 26
L Most Recent Calibration Due
TN Description Model S/IN Manufacturer ; X
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
Without written permission of laboratory, this report shall not be reproduced except in full.
Report Number: EMC.441408.23.167.1

Form FL300959 Rev 06
BOSE CONFIDENTIAL

Page 23 of 46




PRODUCT ASSURANCE ENGINEERING
COMPLIANCE
EMC TEST REPORT

LA

ACCREDITEDE

Certificate # 1514.1

Conducted Spurious Emissions

Project number (Integrity): | 408L | Build Phase: | C1.5
Tested by: | Mike Royer Date: | May 23, 2023

Requirements | FCC §15.247 (d)
Standard(s): | RSS-247 5.5

EUT powered with: | 5V USB

Referenced Standard(s): | ANSI 63.10 (7.8.8)

Temp /

S nfa 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 §815.247 (d), RSS-2475.5

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

Data Collection:

DH5 low channel band-edge. More than 20 dB down at center freq. Out of band low channel (2402MHz)
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3DH5 low channel band-edge

PRODUCT ASSURANCE ENGINEERING
COMPLIANCE
EMC TEST REPORT

Out of band low channel (2402MHz)
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T
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Certificate # 1514.1

DHS5 low channel band-edge while hopping DHS5 high channel band-edge while hopping
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@lad Max Y] =578 e
. 2.-MI.'|I}IIll;lllll“::'::ll;I Wi ” 4;||H||:]||IE;‘I-I“:?I|I-I
o » ; 4vs stz
[LOCBm— . 5 301 ¢an
0 e
10 dp D2 -11,605 dBny /o -11 609 dim
20 de
=40 dem T
-0 dBm -4 B
=50 drm
60 dBm =50 dBr
CF 2.4 GHz 42001 pts Hpan 10.0 MHz CF 2.4835 GHz 32001 pts Span 10.00 MHz |
)il | WD e )i L
Tae ¥R MAY H23 10418 DCate: 23 WAy 2023 1542 %
o Most Recent Calibration Due
TN Description Model SIN Manufacturer . .
Calibration Date
Signal and Spectrum Rohde &
2409 || ©'9 P FSV40 | 101413 21-Mar-2023 22-Mar-2024
Analyzer Schwarz
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Certificate #

RF Radi'ated Emissions 3S0MHz -1GHz

DESIGN ASSURANCE ENGINEERING
COMPLIANCE
EMC TEST REPORT

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):

ANSI| C63.10 6.5

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; 084803M3003B005A
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)
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Data Collection:

Certificate # 1514.1

DESIGN 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
- ALt 10 de

PS TDF

=]

SWT 133 ms

@ RBW (CISPR) 120 kHz
YBwW 1 MHz Mode Sweep Input 1DC

O 1Pk View@ 2Pk View

Limit Check

60 deps/m

100 MHZPASS y M1[1] 16.83 dBp¥Y/m

PASS ; 99,9842 MHz

70 dhjRAGISPRI2 B

mM2[1] 21.60 dBpY/m

300.0077 MHz

50 dBUv/m

CISFR3Z B |

Arn- An

Frie

,
OO

30 dBpv/m :

L

20 do i —
10 dBpv/m——
0 dBpsdm

-10 depv/m

i< I
V. 1) .:. o e

M2 T e B

Lk o -"|? BFTUEE, ALt

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

Mz
M4

e i

500.0312 MHz |

699,9947 MHz

25,41 dBpy/m
30,48 dBpV/m

J WARRARAED W

Date:
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DESIGN ASSURANCE ENGINEERING
COMPLIANCE
EMC TEST REPORT

&

|ACCREDITEDI

Certificate # 1514.1

EUT SIN: | Left bud | Power applied: | | | Plot# | 2

EUT Mods:

EUT Setup:

Comments: | Position Y

Spectrum ] ll:%rl
Ref Level 50,00 dBpV/m @ RBW (CISPR) 120 kHz
o Att 10de  SWT 133 ms vYBW 1 MHz Mode Sweep Input 1DC
PS TDF
O 1Pk Yiew@ 2Pk Yiew
Limit Check y \ i 100 MHaPASS ' M1[1] 16.65 dBpY/m
70 dhjRAGISPRI2 B B 5 PASS : 09,9842 MHz
! ! AR A P m2[1] 22,10 dBpY/m
60 depvjm—m 7 : . , PR
50 dBUv/m E e
CISPR3Z B | ¢y F i : E : : o)

A N o fee

OO

! : I : ; ? P4 1r
30 dBpvim i 5 5 — 5 — - M e st
| ! I N : g coanpBge s T
20t —— L MLttt il et N '
; "‘-:_.' '--|,:.J.-'._ .,__\-,:.; sl !! = ' i : ! '

10 dByv/m——— e i | _ ——
0 dBpsdm
10 douvm——————— 5 — —
Start 30.0 MHz 16168 pts Stop l.i:l GHz
Marker
Type | Ref | Tre | X-value | Y-value Function Function Result

M1 | 1 99,9842 MHz 16.65 dBpV/m

M2 1 300.0077 MHz | 22.10 dBpY/m

M3 | 1] 500.0312 MHz | 25.70 dBpY/m

M4 E! 699,9947 MHz 30.08 dBpv/m

" —
J1 J D
Dater 49.FEB,2023 15:58:19
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Certificate # 1514.1

DESIGN ASSURANCE ENGINEERING
COMPLIANCE

EMC TEST REPORT

EUT SIN: | Left bud | Power applied: | | | Plot# ] 3
EUT Mods:
EUT Setup:
Comments: | Position Z
i Spectrum ] I’%]

= Att
PS TDF

Ref Level 50,00 dBpV/m
10 de

SWT

133 ms

YBW

@ RBW (CISPR) 120 kHz
1 MHz

Mode Sweep

Input 1DC

O 1Pk View@ 2Pk View

60 deps/m

Limit Check

100 MHZPASS
PASS

M1[1]

. dgmﬁr}glspmjz B

M2[1]

16.13 dBpY/m

99,9842 MHz
21.36 dBpVY/m
300.0077 MHz

CISPR32 B

A N o fee

[50 dBpv/m

30 dBpv/m

20 Udiim:

0 dBpsdm

-10 depv/m

OO

MLy 4

Ee, g

il Ml nina,
GG

10 dBpv/m -

Start 30.0 MHz

16168 pts

Stop 1.0 GHz

Marker
Type | Ref | Tr

c|

X-value

Y-value

Function

Function Result

M1

99,9342 MHz

16.13 dBpv/m

M2

300.0077 MHz

21.36 dBpY/m

Mz
M4

e i

500.0312 MHz |

699,9947 MHz

25.43 dBpv/m
20,05 dBpy/m

J

Date:

9.FEB.2023

14:07:37
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Certificate # 1514.1

DESIGN ASSURANCE ENGINEERING
COMPLIANCE
EMC TEST REPORT

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 815.247 (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 -
3062 | loss LL1d2 | SCEBLI0505- 4\ 0 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
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Certificate # 1514.1

Uncertainty:

DESIGN 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
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DESIGN ASSURANCE ENGINEERING
COMPLIANCE

(RccrEBrTEs] EMC TEST REPORT
Certificate # 1514.1

Radiated Spurious Emissions 1-25GHz

Project nurr!ber 208L Build Phase: | C1.5
(Integrity):
Tested by: | Mike Royer Date: | June 5 and June 13, 2023
ANSI C63.10-2013
6.3-6.6

Requirements | FCC §15.247 (d)

Standard(s): | RSS-247 Section 5.5 Referenced Standard(s): | 6.10.5 RBE

4.1.4.2.3 Reduced video BW
method for average.

EUT powered with: | Battery | Temp / Humidity: | N/A | Test location: | Marconi Manor
Test eq”"’“”}‘,ﬁ?g 1663,3685,2349,2602,2414
EUT Serial Left 084803M3051D038A1
number(s): |  Right 084808M3051D019A1
EUT Software | 0.4.10
installed:

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

Conclusion:

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

The peak emissions maximum is below the average limit in all cases.
1-18 GHz, the maximum emission was 53.2 dBuV/m peak, noise floor. The limit is 54 dBuV/m and the margin is 0.8 dB.
18-25 GHz. The maximum emission was 59.1. The limit is 74 dBuV/m, and the margin is 14.9 dB.

Procedure:

Per 558074 D01 15.247 Meas Guidance v05r02:

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

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.

A notch filter was used to block the fundamental emission from overloading the measurement equipment including the pre-
amplifier and the spectrum analyzer.

The duty cycle used is shown in the table on page 6.

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 <E) = 20Log10 = 20

Peak limit of 74 becomes 94 dBuV at 30cm.

Average limit of 54 becomes 74 dBuV at 30cm.

Bose Corporation, 1 New York Ave, Framingham, MA 01701, USA Form FL300959 Rev 06
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DESIGN ASSURANCE ENGINEERING
COMPLIANCE

A@CCREDIT:ED EMC TEST REPORT

Certificate # 1514.1

Data Collection:

EUT SIN: | Left | Power applied: | Battery |

| Plot# | 1

EUT Mods: | None

EUT Setup: | DH5 Low channel

Comments: | 2.4 GHz band reject filter included to suppress the fundamental. Signal duty cycle set to 100%

*RBW 1 MHz
VBN 3 MHz
Ref 87 dBuv/m “At O dB SSNT 1 s

D1 74 di™

’Aa
KE

D2 54 dB*~

Start 1 GHz 1.7 GHz/ Stop 18 GHz

Date: 5.JUN.2023 17:04:52

188
T

Ref 100 dBuv/m ALt O dB

D2 9 dB*

D1 74 diB*~

Start 18 GHz 700 WHz/ Stop 25 GHz

Date: 13.JUN.2023 17:28:23
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Certificate # 1514.1

DESIGN ASSURANCE ENGINEERING

COMPLIANCE
EMC TEST REPORT

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) | (@Buv/m) | (dBuv/m) | (dBuv/im) | (dBuv/im) |  (dB) (dB) | (0°closest | (HV) | (Meters) | above 1 GHz.
QP/AVG* Peak QP/AVG* Peak QP/AVG Peak to ant) Notes/Mode
1 4804 | 40.20 46.70 54.0 74.0 13.8 27.3 0 H 2.00 Signal Maximized
2 7206 31.50 45.70 54.0 74.0 22.5 28.3 0 \% 1.50 Noise floor
3 9608 35.20 48.90 54.0 74.0 18.8 25.1 0 \% 1.50 Noise floor
4 12010 34.80 49.10 54.0 74.0 19.2 24.9 0 Y, 1.50 Noise floor
5 14412 34.50 48.20 54.0 74.0 19.5 25.8 0 \% 1.50 Noise floor
6 16814 38.30 51.30 54.0 74.0 15.7 22.7 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) | (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 19824 41.00 54.30 74.0 94.0 33.0 39.7 Noise floor
2 22302 40.60 53.90 74.0 94.0 334 40.1 Noise floor
3 24780 40.30 54.20 74.0 94.0 33.7 39.8 Noise floor
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DESIGN ASSURANCE ENGINEERING

@D COMPLIANCE
EMC TEST REPORT
]AC CREDITED
Certificate # 1514.1
EUT SIN: | Left | Power applied: | Battery | Plot# ]| 2
EUT Mods:
EUT Setup: | DH5 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) | (@Buv/m) | (dBuv/m) | (dBuv/im) | (dBuv/im) | (dB) (dB) | (0°closest | (H\V) | (Meters) | above 1 GHz.

QP/AVG* Peak QP/AVG* Peak QP/AVG Peak to ant) Notes/Mode
1 4882 29.30 43.50 54.0 74.0 24.7 30.5 360 Y, 2.50 Noise floor
2 7323 31.70 46.20 54.0 74.0 22.3 27.8 0 \% 1.50 Noise floor
3 9764 33.10 47.40 54.0 74.0 20.9 26.6 0 H 1.50 Noise floor
4 12205 35.80 49.50 54.0 74.0 18.2 24.5 0 \% 1.50 Noise floor
5 14646 36.30 50.20 54.0 74.0 17.7 23.8 0 H 1.50 Noise floor
6 17087 38.70 52.90 54.0 74.0 15.3 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) | (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 19527 52.70 59.10 74.0 94.0 21.3 34.9 Noise floor
2 21969 40.40 53.70 74.0 94.0 33.6 40.3 Noise floor
3 24410 40.10 53.50 74.0 94.0 33.9 40.5 Noise floor
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DESIGN ASSURANCE ENGINEERING

@D COMPLIANCE
EMC TEST REPORT
]AC CREDITED
Certificate # 1514.1
EUT SIN: | Left | Power applied: | Battery | Plot# ] 3
EUT Mods:
EUT Setup: | DH5 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) | (@Buv/m) | (dBuv/m) | (dBuv/im) | (dBuv/im) | (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 39.10 46.90 54.0 74.0 14.9 27.1 0 Y, 2.00 Signal Maximized
2 7440 32.90 46.30 54.0 74.0 21.1 27.7 0 H 1.50 Noise floor
3 9920 39.50 51.30 54.0 74.0 14.5 22.7 0 \% 1.50 Noise floor
4 12400 35.30 49.10 54.0 74.0 18.7 24.9 0 H 1.50 Noise floor
5 14880 36.70 51.20 54.0 74.0 17.3 22.8 0 \% 1.50 Noise floor
6 17360 39.10 53.20 54.0 74.0 14.9 20.8 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 19839 49.00 57.20 74.0 94.0 25.0 36.8 Signal Maximized
2 22320 40.50 53.50 74.0 94.0 33.5 40.5 Noise floor
3 24798 45.00 56.00 74.0 94.0 29.0 38.0 Signal Maximized
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DESIGN ASSURANCE ENGINEERING
COMPLIANCE
EMC TEST REPORT

EUT SIN: | Left | Power applied: | Battery | | Plot# | 4
EUT Mods:
EUT Setup: | 3-DH5 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) | (@Buv/m) | (dBuv/m) | (dBuv/im) | (dBuv/im) | (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 39.40 47.20 54.0 74.0 14.6 26.8 0 H 1.50 Signal Maximized
2 7206 31.30 44.50 54.0 74.0 22.7 29.5 0 \% 1.50 Noise floor
3 9608 32.60 47.00 54.0 74.0 21.4 27.0 0 H 1.50 Noise floor
4 12010 34.60 48.40 54.0 74.0 194 25.6 0 \% 1.50 Noise floor
5 14412 34.70 48.90 54.0 74.0 19.3 25.1 0 H 1.50 Noise floor
6 16814 38.40 52.10 54.0 74.0 15.6 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) | (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 19216 49.10 57.60 74.0 94.0 24.9 36.4 Signal Maximized
2 21618 41.20 54.30 74.0 94.0 32.8 39.7 Noise floor
3 24020 43.60 54.90 74.0 94.0 30.4 39.1 Noise floor
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DESIGN ASSURANCE ENGINEERING
COMPLIANCE
EMC TEST REPORT

(L)

]AC CREDITED
Certificate # 1514.1
EUT SIN: | Left | Power applied: | Battery | | Plot#] 5

EUT Mods:

EUT Setup: | 3-DH5 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) | (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 4882 41.50 47.90 54.0 74.0 12.5 26.1 0 \Y; 1.50 Signal Maximized

2 7323 32.20 45.30 54.0 74.0 21.8 28.7 0 H 1.50 Noise floor

3 9764 44.50 51.20 54.0 74.0 9.5 22.8 0 \Y; 1.60 Signal Maximized

4 12205 39.60 50.90 54.0 74.0 14.4 23.1 0 H 1.50 Noise floor

5 14646 37.20 50.30 54.0 74.0 16.8 23.7 0 \Y, 1.50 Noise floor

6 17087 38.70 52.10 54.0 74.0 15.3 21.9 0 H 1.60 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) | (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 19528 46.00 56.50 74.0 94.0 28.0 37.5 Signal Maximized

2 21969 42.00 54.70 74.0 94.0 32.0 39.3 Noise floor

3 24410 50.70 58.10 74.0 94.0 23.3 35.9 Signal Maximized
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EUT SIN: | Left | Power applied: | Battery | | Plot# ] 6
EUT Mods:
EUT Setup: | 3-DH5 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) | (@Buv/im) | (@Buvim) |  (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 39.10 46.30 54.0 74.0 14.9 27.7 0 \% 1.60 Signal Maximized

2 7440 34.20 46.20 54.0 74.0 19.8 27.8 0 H 1.50 Noise floor

3 9920 44.20 51.80 54.0 74.0 9.8 22.2 0 H 1.50 Signal Maximized

4 12400 36.50 48.80 54.0 74.0 175 25.2 0 Y, 1.50 Noise floor

5 14880 36.90 50.30 54.0 74.0 17.1 23.7 0 H 1.50 Noise floor

6 17360 39.00 52.70 54.0 74.0 15.0 21.3 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) | (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 19840 50.20 58.00 74.0 94.0 23.8 36.0 Signal Maximized
2 22320 41.10 54.00 74.0 94.0 32.9 40.0 Noise floor
3 24800 46.00 56.90 74.0 94.0 28.0 37.1 Signal Maximized

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.
Bandwidth and Detector Settings:
Freq. Range (MHz) RBW (kHz) | VBW (kHz) Detector
30 — 1000 120 >300 QP
> 1000 1000 >1000 Pk and AVG
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uipment Used:

COMPLIANCE

EMC TEST REPORT

DESIGN ASSURANCE ENGINEERING

Most Calibration Most Verification
TN Description Model S/N Manufacturer Recent Recent
. . Due Date . . Due Date
Calibration Verification
EMI Test Rohde & 20-Mar- 19-Mar-
1663 Receiver ESU40 100098 Schwarz 2023 2024
Marconi 3 cables (TN's
Manor 3M
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 Amolifier
1596 | 18GHz - AT4640 309234 Res'zarch
26.5GHz
RF Cable
2368 | 30MHz- TRU-210 TRU- TRU . 28-Mar-2023 | 27-Mar-2024
26.5GHz 12767-35 | Corporation

Un

certainty:

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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DESIGN ASSURANCE ENGINEERING
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Radiated Band Edge

Project number (Integrity): | 408L | Build Phase: | C1.5
Tested by: | Mike Royer Date: | 24 May 2023
FCC §15.247 (d)
Requirements Standard(s): | RSS -247 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):

084803M3051E021A1

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.

The blue trace is peak mode, and the black trace is average detection.

Procedure:

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.

All measurements were taken in peak mode and were below the average limits. Pass.

A high dynamic range pre-amp (TN2929) used to ensure that overloading was avoided.

For lower band edge measurements, the transmit frequency was 2402 MHz.

For upper band edge measurements, the transmit frequency was 2480 MHz.
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Data Collection:

Left DH5 low channel band edge.

Peak emissions are below the average limit.

“RBN 1 MHz
“ VBN 3 MHz
Ref 107 dB.M/m “Att O B SNT 2.5 ms
L N
e Al
[1 iR
mE [ <C \
&0 oS
15247BEP

L s TR PR L PO RPN} PR ST Dve

Center 2.4 GHz 10 WHz/ Span 100 MHz

Date: 24.MAY.2023 17:04:52

Left DH5 high channel band edge.

Peak emissions are below the average limit.

“RBW 1 MHz
VBNV 3 MHz
Ref 107 dB.V/m *Att O dB “SNT 10 s

Hy /\
i
I
i

-ec
15247BEA »M/
T T A T T A ee vy Al i

Center 2.4835 GHz 10 v\Hz/ Span 100 VHz

Date: 24.MAY.2023 17:28:01
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Left 3-DH5 low channel band edge.

Peak emissions are below the average limit.

“RBNV 1 MHz
VBN 3 VHz
Ref 107 dBuv/m “Att O dB SWT 2.5 ms
-10C ™
[1 e
mE [ \
| &C T8
15247BHP
- / \
- ecC
A5247BHA / \\
-=C B
ror o e b AU AAA AN A AR A ANy A W At AP Ao AC
[~ AC
=
[~ 2C
-1C
Centter 2.4 GHz 10 vHz/ Span 100 MHz

Date: 24.MAY.2023 17:09:39

Left 3 DH5 high channel band edge.

Peak emissions are below the average limit.

“RBW 1 MHz
VBNV 3 MHz
Ref 107 dBuv/m “Att O dB SNT 2.5 ms

R [ <C

g8
:

F

I I OV Y 1 S 1 Lol et b sl e

Date: 24.MAY.2023 17:33:31
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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.
88-216 43.5 53.5 43.5 *For measurements above 1 GHz, peak
or RSS-GEN 216-960 465 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
(GHz2)
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
Equipment Used:
™ | pescripton vodel | /N | manuracturer | MOSEecent | Coirauon | MostRecent | Vertieener
1663 | EMI Test Receiver ESU40 100098 222&22‘ 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 zg;‘:fn':;%‘:vi’f’l"gg:ife 3117 00152406 | ETS Lindgren | 24-Feb-2023 23-Feb-2025
3685 '\p"(;"‘;iioonr: L”SZZL.?;MSQE‘“ 255%6234(72? ° 28-Mar-2023 27-Mar-2024
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Uncertainty:

Uncertainty Budget
Title: Radiated Emissions (>1GHz)
Source of Uncertainty Value Distribution | Divisor | Uncertainty
units:+ dB (= 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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