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Certificate # 1514.1

Test Report Summary

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

QHS mode is a Qualcomm proprietary FHSS operation mode. The following information was obtained from
Qualcomm:

QHS is a proprietary PHY to Qualcomm and may be enabled between Qualcomm devices in either a Bluetooth
Classis or Bluetooth LE mode of operation. QHS has 2 MHz channel bandwidth and, therefore, uses 2 MHz
channel center spacing for hopping. When enabled on a Bluetooth classic link, QHS uses the adapted hopping
kernel used by BR/EDR with the exception that only even channel are allowed in the AFH channel map.

EUT Condition
Product was as built in the factory. 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.
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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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Canadian Test Site Registration:
BOSE CORPORATION usoz210 RSS-GEN (2019-02-11) RECOGNIZED
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01701 RSS-248 (2021-11-19) AZLA
UNITED STATES ISO/IEC
17025:2017
Company Number: 3232A Expires:
2024-07-31
Contact:
Mario Espinal
mario_espinal@bose.com
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RF Conducted Measurements

PRODUCT ASSURANCE ENGINEERING
COMPLIANCE

EMC TEST REPORT

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

PRODUCT ASSURANCE ENGINEERING
COMPLIANCE
EMC TEST REPORT

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) (%)

QHS-P2 4.186 5.020 0.833 83 239
QHS-P6 1.445 2.502 0.577 58 692

QHS-P2 -

Spectrum [ﬂ?

Ref Laval 20.00 dB@m o : ﬁ: 13 ::E
e oy

Mi[1] 0.17 dBm|

CF 2.404 GHz 691 pls 1.0 ms/
Marker
Type | Ref | Tre X-value 1 v-value | Function | Function Result |
M1 1 =14ps 0.17 dBm
o2 M1 1 4.1855 ms -0.22 d8
03 M1 1 5.0203 ms 1.18 8
Il L

DCate: 12MAY 2023 17:4551

Spectrum | =
Ref Level 20.00 dém - RBW 3 MHz
o At 0 d8 @ SWT 3 ms @ VBW 10 MHz
TRG: VID
[@14F Cirw
Da[1] 7.12 dB|
. 2.50145 ms
1o M1[1] 0.20 dBm|
0 cm
~10 dBm—|
|
20 dB -
100 i
-30 d
40 dB t
CF 2,404 GHz 691 pts "' T 300.0 ps/
Marker
Type | Ret | Trc | X-value | v-value | Function | Function Result |
ML 1 1.45 ps 0.20 dam
oz M1 1 1.44493 ms -14.668 dB
03 M1 1 2.50145 ms -7.12 d8
L ] J i ea

Date: 12ZMAY. 2023 174802
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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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QHS-P2 Data Collection:

COMPLIANCE
EMC TEST REPORT

Channel Frequency

(MHz)

99% Bandwidth
(MHz)

Low 2404

2.366

Middle 2440

2.365

2478

High

2.363

Cite: 15MAY 2023 144608

Spectrum

Date: 15 MAY 2003 144538

=

Rof Lovel 20.00 d2m  Offset 1018 d2 RBW 50 kHz

b ALL 20 dB BWT

37.9 ps & VAW 1 MH:  Mode Auto FFT

@ 1Pk Max
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10 d&
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o

=l

s ~
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A

S0 dBém
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70 gBm
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i

Oate: 15 MAY 2053 14:48:42
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PRODUCT ASSURANCE ENGINEERING

COMPLIANCE

EMC TEST REPORT

QHS-P6 Data Collection:

Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2404 2.369
Middle 2440 2.369
High 2478 2.361
wof Lovel 20,00 dém  Offset 10,18 68 RBW 50 kHz L Ref Level 20,00 dbm  Offset 10,10 96 RDW 50 EHz
b art 30ds  BWT 37.5 us @ VBW 1 MH:  Mode Auto FFT At 0 dB ST 7.9 us @ VBW 1 MHZ  Mode Auto FFT
[@ 1P M | O
M1[1] 7.77 dBm| mi[1] B.26 dBm|
10 g i Pyt 2440242160 Ghig
- - < B 23609087607 B B hee B 2 A69254258 MH.
-;‘\ 'f". N A }'\ |
o dem vk e N 0 den PV LS al (1A P -
10 dBm- f'i/.‘ \—\\'1 -10 dBen 4.'.;' -
/ N y N\
20 dom / % -20 dien - \\
30 i A [ A
- -+ -30 dB e Sh
oo VAN oY N N
~40 dBm- 40
S0 -50 dim:
<50 dim- =650 dim-
-70 dBm 70
CF 2,404 GHz ﬂ)l pts 20“ 5.0 MHZz CF 2.44 GHz m pts

Date: 15.MAY 2023 145042

5pan 50 Mz
EERRERE (I

Date: 15 MAY. 2023 14.52.37

Rof Lovel 20,00 dbm  Offset 10,18 48

RBW 50 kiz

ALt 0B BWT 370 us @ VBW 1L MHz

Mode &uto FET

o ~Mi[1)
10 dém- .JUK \'I 'r:%" -Oce Bw
’ AT A
-10 dam- ﬂ/‘" ”"\L,
."‘r A
-20 dim ,.'r ".‘
-30 - L A
STVt all T N
E' 2470 GHzZ w pre :rnn 5.0 MMz
EERERRE T
TN Description Model S/IN Manufacturer Mos_t Rec_ent Calibration Due
Calibration Date
2409 || Signal and Spectrum Fsv40 | 101413 || Rohde & 22-Mar-2023 21-Mar-2024
Analyzer Schwarz
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PRODUCT ASSURANCE ENGINEERING

COMPLIANCE

EMC TEST REPORT

20dB Occupied Bandwidth

Project number (Integrity): | 408L \ Build Phase: | C1.5
Tested by: | Mike Royer Date: | May 12, 2023
Requirements | FCC 815.247 (2) . . i
Standard(s): | 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.
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QHS-P2 Data Collection:

Setting

BW MHz

Low

2.575

M

id 2.651

High

2.663

W,“l Spectrum ry
Raf Lavel 30.00 dBm  Offset 10.38 dB e RBW 30 kHz Ref Laval 30.00 dim  Offset 10.38 d& &« REW 30 kHz
hoe ATT 30 dBE BWT 32.1 ms & VBW 1 MHz Mode Sweep Att 30 9B SWT 32.1 ms & VBW 1 MHz Mode Sweep
@ 1FE Max @ 17k Max
Mi[1] 3.02 dBm| M1[1]
. 2404250120 GHzl | )
20 nd zn.00 dafff 20 ndb !
B 2574670000 MHZ| Bw 2650980000 MHz
10 T factor aza ] 20 o Qfactor 920.5|
i , Y
0 dBm Tod ARy \U‘wmﬂ\_‘\ v J»_,ww ahk i "\-\-‘Lw\\
-10 - = -10 daen - J\‘
-20 dBm: T 20 / T
/ |
-30 dim: e -30 dBem Y
- re A T Py " L. PP A
ATy Y ey S T s
50 =50
&0 60
h(:I- 2,404 GHz 22001 pis Span 6.0 MHz CF Z.44 GHz AZ001 pts REnn 6.0 MHz
Marker Marker
Type | Ref | Trc | H-walue | ¥-walue |__Function | Function Result | _Type | ret | Tre | H-valug | ¥ -walug | Funetion | Function Result |
1 1 2,4D425012 GHr 3,62 dibrn B dawn 2.57467 Mz M1 1 2.43023568 GHT .63 dbm ndB down 2.65008 MHz
T1 1 2.4027286 GHz -16.22 dém ndB 20.00 d& T1 2.43866954 GHE =17.37 dBm ndi 20.00 dB
T2 1 2,40530327 GHr 16,22 diirn Q factor 933,86 Tz 1 2.44132052 GHz -17.30 dBm q factor 20,5
L ) T e by ] L e

Date: 12 MAY 2023 141554

Dater 12 MAY 2023 141806

Spectrum | ry
Ref Level 30.00 dém  Offset 10.38 dB & RBW 30 kHz
po ALL a0 dB BWT 32.1 ms & VBW 1 MHz Mode Sweep
@ 1Pk Max
EETEN] 0.67 dBm
. 2478239430 GHz
SELES ndg 20.00 dB
N Bw 2.663350000 MHz|
10 dém Q factor 930.5]
o ,,N..-""N »wm‘
- MV\\
-20 dBm \
Land |
i |
P R Py PSR
-50 d&m:
-60 dém:
CF 2.478 GHz 3001 pts Span 6.0 MHz
Marker
Type | Ref | Tre | ®-value | ¥-value |__Function | Function Result |
| 1 2.47823943 GHz 0.67 dBm ndB down | 2.66335 MHz
T1 1 2.47666448 GHz 19.28 dém ndB 20.00 d&
T2 1 2.47932783 GHz -19.38 dBm qQ factor 930.5 ||
L | ] e e

Date: 12 MAY 2023 14:23:02
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QHS-P6 Data Collection:

PRODUCT ASSURANCE ENGINEERING
COMPLIANCE
EMC TEST REPORT

Channel Frequency

(MHz)
2402
2441
2480

20dB Bandwidth
(MHz)

2.528
2.531
2.688

Low
Middle
High

- . oo
Spectrum = [spectrum iy
Ref Level 30.00 dém  Offset 10.36 db @ RBW 30 kHz RefLevel 30.00 dém  Offset 10.32 dB & RBW 30 iz
po Aty 308 SWT 321ms & VBW 1MHz Mode Sweep ALt 3066 BWT 321 ms e VBW 1MHz  Mode Swees
@ 1Pk Max @ 155 Max
M1[1] 5.67 dBm)| Mil1] 6.11 dim)|
2.404029060 GHz| 2440035010 GHz|
20 dim ndiy 20.00 dejjf20 o nd@l 20.00 d8|
N 2.527000000 MHz| " > 5 00 &
Bwe 2.531170000 MHz|
10 dem 5 @ factar q factar 64,0
A L A
04 A Ly T VT
fr e W ¥ M"\,,,ﬂ, ;.'\-_r'\'-ﬁ\/" U Ll Ly
- A ¥4 Lu¥3 . Wy
10 de: + -10 dBm 1| 1 Ao
7 E &
i ) i/ !
-20 de T T 20 i +
!/ W / |
) 1 L
=30 di u £
T \ﬂ 30 dim 4 AP
w'\.n'nvm"fmﬂﬂ ™ L: kﬂ'\\‘fw P L Y W e
50 dim 50 dbm
-60 dim -60 dim
CF 2,404 GHz 32001 pts span 6.0 MHz_|[| GF 2.34 Gz A7001 pts Span 6.0 MHz
Marker Markar
Type | Ret | Tre | - | ¥ewalwe | Function | Function Result ||| _1ypa | mof | Tec | ®-valus v-valum | Function | Function Rasult |
M1 1 4040, 6 GHE 2 ndB down 2.5278 MHz M1 1 2.44003581 GHz 6.11 dém ndB dawn 2.53117 MHz
T1 1 2373 GHe 14.38 dBm ) 20.00 88 1 1 243872279 GHz -13.85 dém ndé 20.00 di
T2 1 2.4D525152 GHz 14.35 dim q factor 951.0 T2 1 2.44125396 GHz -13.91 dém q factor 564.0
NERI R e W w8

Cate 12 MAY 2023 182831

Date. 12 MAY 2023 143019

Spectrum I

Rof Level 20,00 dim  Offset 10,38 d2 e RBW 30 kb

(=

pos ALL 30 dE SWT 32.1 ms & VBW 1 MH: Mode Sweep
[0 177 tax
M1[1] 0.16 dBm
2.470035010 GHz
w0 ndi 20.00 dB
B 2 688480000 Mz
b Q factor 921.7
. NNy

MNW

I‘""\W)\M

a1 i ; \
L o

\,m,....ﬁ';.' wi\.rn (‘MV | N AR VYS

-60 o

CF 2.478 GHz d2001 EI': H_La-n 6.0 MHZz

Markar

Type | Ref | Tre | .IX-_vnI:;L] — | Y-_\ronl;:du = | Fu\ll:\i’un | Function mm_alll — |
I':; : 5829 EH; -70: 11 :-m: ndh ¢ 2\:: o 20.00 dl‘i
T2 1 2,4T934677 GHz -20.10 dém Q factor 921.7

W e
L Most Recent Calibration Due
TN Description Model SIN Manufacturer

Calibration

Date

2409

Signal and Spectrum
Analyzer

Rohde &

FSvao Schwarz

101413 22-Mar-2023

21-Mar-2024
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_ EMC TEST REPORT
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Certificate # 1514.1

Hopping Freqguency 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 2 MHz 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 1.8 MHz.

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 mw.

Equipment Used:

TN Description Model SIN Manufacturer Mos_t Reqent Calibration Due
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 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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Certificate # 1514.1

Data Collection:

Spectrum | ?
Ref Level 30.18 dBm Offset 10.18 dB & RBW (CHAN) 150 kHz
e AL 30 dB e SWT 20 5 W VBW 1 kHz Mode Auto Sweep
@ 1AP Clrw
D2[1] 0.12 dB
2.000000 MHz
20 dBm Mi[1] -61.42 dBm
2.440000000 GHz
10 ¢Bm
o dem
| |
T
CF 2.44 GHz 30001 m-s Span 10.0 MHz
J1 J € e

Date; 15.MAY 2023 163811

QHS-P2 hopping
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PRODUCT ASSURANCE ENGINEERING
COMPLIANCE
EMC TEST REPORT

&

|ACCRED!TEDI

Certificate # 1514.1

Spectrum |

(=]

Ref Level 30.18 dBm
o ALL 30dB & SWT

Offset 10.18 dB & RBW (CHAN) 150 kHz

205 » YBW 1kHz Mode Auto Sweep

@14P Clrw

D2[1]
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20 dBm
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Date: 15.MAY 2023 16:39:49

QHS-P6 hopping

Note: slight dips in the profile are visible every 2 divisions.
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Certificate # 1514.1

PRODUCT ASSURANCE ENGINEERING
COMPLIANCE
EMC TEST REPORT

Number of Hopping Channels

Project number (Integrity): | 408L Build Phase: | C1.5
Tested by: | Mike Royer Date: | May 15, 2023
Requirements | FCC 15.247 (a) (1) (iii) . i
Standard(s): | 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 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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Certificate # 1514.1

Data Collection:

Equipment Used:

PRODUCT ASSURANCE ENGINEERING
COMPLIANCE
EMC TEST REPORT

&

Raf Lovel 30,10 dim  Offsat 10,10 A & RIW (CHAN) 300 SHe

Att 3088 BWT 185 ms e VBW 500 kHz _ Mode Auto Sween

" " 3 A " L& Il oL e
O i A LA i e

Htart 2.4 GHz F501 pts - Htop 2. 483 GHz
— —_— E—_LpL
[T EEEREE—]

atec 15 MAY 2003 17:89:12

38 hopping Channels QHS-P2

Spectrum I =

Ref Laval 30,18 d8m  Offset 10,15 d6 e RBW (CHAN) 300 kHz
po art 20dB BWT 185 ms @ VBW 500 kHz

Mode Auto Sweep

@17k Max

20 dBm

10 cmek A i Ak ALy b o ) Y P B Y A || A
f‘f‘:ﬂf A ORI e U R I i T

0 dbr !
-lJ dBm - - 1

-2 dam |

|
[ \
Jélu 8m .

W
-40 dBm + +

50 dam

50 dBm-

Start 2.4 GHz 2501 pts

Btop 2 483 GHZ

Cate: 15.MAY 2023 17:48:44

38 hopping Channels QHS-P6

o 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
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Certificate # 1514.1

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

Requirements
Standard(s):

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

Referenced Standard(s): | ANSI 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 276 mS which meets the 400mS limit by 124mS.

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.

Observation time = (38 hopping channels) * 400 mS = 15.2 seconds.

Set the observation time to 316ms and count the pulses.

Multiply number of pulses in 316ms by (15.2/0.316) = 48.1.

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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Certificate # 1514.1

Data Collection:

PRODUCT ASSURANCE ENGINEERING

COMPLIANCE

EMC TEST REPORT

Number | Number of Time of occupancy
Frequency Pulse of pulsesin (Pulse Width X Limit | Margin
Channel (MHz) Mode V(Vr:qut)h pulses in 15.2s Number of pulses) (mS) | (mS) Result
316ms (X 48.1) (mS)
Middle 2440 QHS-P2 | 1.094 5 240.5 263.1 400 | 136.9 Pass
Middle 2440 QHS-P6 | 0.391 7 336.7 131.6 400 | 268.4 Pass
QHS-P2
QHS-P6
e Z I "
ATt wr i ST f L, ey
10 dam: +— - i o+
|
sk !
|
‘ TN H Description S/N H Manufacturer H Most Recent Calibration H Calibration Due Date ‘
| 2409 || Spectrum Analyzer || FSv40 || 101413 || Rohde & Schwarz || 22-Mar-2023 | 21-mar-2024 |

Form FL300959 Rev 06
BOSE CONFIDENTIAL
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Certificate # 1514.1

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 ) _
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 by 8.46 dB for QHS-P2 mode and 8.40 dB for QHS-P6 mode.

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.
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QHS-P2 Data Collection:

PRODUCT ASSURANCE ENGINEERING
COMPLIANCE
EMC TEST REPORT

10 dBm:

50 dBm.

Fh0l pes

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.441408.23.167.5

Frequency | Output Power Limit Margin
Ch I Result
annetl (MHz) (dBm) (dB) | () | oY
Low 2404 11.98 21 9.02 Pass
Middle 2440 12.54 21 8.46 Pass
High 2478 12.01 21 8.99 Pass
e e oL - o [ — =
|<'c.nv = '- s 5 0 [ i = '- s 55 Aarar
.\K:i.l.-wwll T N T [CTEY - IT

Form FL300959 Rev 06
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Certificate # 1514.1

QHS-P6Data Collection:

Frequency | Output Power Limit Margin
Channel Result
(MHz) (dBm) (dB) (dB) .
Low 2404 11.99 21 9.01 Pass
Middle 2440 12.60 21 8.40 Pass
High 2478 12.08 21 8.92 Pass
s i g ~ r o 51 piy S — ™
e mpl\ - -‘ I.|mn>|ln
TN Description Model S/IN Manufacturer Mos't Reqent Calibration Due
Calibration Date
2409 || Signal and Spectrum FSvao0 | 101413 || Rohde & 22-Mar-2023 21-Mar-2024
Analyzer Schwarz
Bose Corporation, 1 New York Ave, Framingham, MA 01701, USA Form FL300959 Rev 06
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Certificate # 1514.1

PRODUCT ASSURANCE ENGINEERING
COMPLIANCE
EMC TEST REPORT

Conducted Spurious Emissions

Project number (Integrity): | 408L | Build Phase: | C1.5
Tested by: | Mike Royer Date: | May 23, 2023
Requirements | FCC §15.247 (d)

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

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

EUT Software installed:

1.4.10+g2edc594

EUT Modification(s):

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

Conclusion:

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

Limits

FCC §15.247 (d), RSS-2475.5

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

dB.

Data Collection:

QHS-P2 low channel band-edge. More than 20 dB down at center freq. Out of band low channel (2402MHz)
L ::IMM e :::m e T Ref Level 30.00 Gim _ OMfsel 10.16 05 w RBW 100 bz [—
e — — _— .“; _ 3008 SWT 260 ms @ VBW 300 kM2 Made Sween
MLl : l“.lrl_,.i:il:;.'f.'('::;_ — Mi[1] 0.78 dBmn
20 deen . B . J04150 GH
0.dBm=—rn} 5310 d8 DBy § 310 di
o der
10 QB ——— 1 1 R
20 dee T / T -20 dBn—t
-30 dB Y 30 di
40 din M 1
-60 di l
Date: Z3MAY 2023 155240 Oote: 23 MAY 2023 155323
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Certificate # 1514.1
QHS-P6 low channel band-edge Out of band low channel (2404MHz)

=]+
= = 00 dam  GFfsel 10,10 38 = RBW 100 1
o OFfaet 1010 86 = WOW 100 biE
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e .06 B
" 105000000 GH3] 2403150 GHz
20
1
) }
an
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. -
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CF 2.1 GHz FI001 pts _ EFITENEEY
Dinte: FLMAY 2023 181138 Date T3 MAY 2020 181204

QHS-P2 high channel band-edge Out of band high channel (2480MHz)

Aof Levol 30.00 dbm OISOt 10,18 08 = RBW 100 b2 .00 018 o8 = REW 100 kHZ
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e i TAF it

Ml 5194 B O
.u 0 b
®. 10 it

40 a8
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— —

Dote: 23 MAY 2025 155625 Duse: 23 MAY 2023 155858

QHS-P6 high channel band-edge

Out of band high channel (2478MHz)

Mol Luvel 5000 06 Gifset 10,18 0B = WBW 100 tHE
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Spectrum

hile hopping
Ref Lowed 30.00 dim Offset 10.16 88 & RBW 100 bz
e Axt
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Spectrum e
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v | Spectrum
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TN Description Model S/IN Manufacturer . :
Calibration Date
2409 || Signal and Spectrum Fsvao | 101413 || Rohde & 21-Mar-2023 22-Mar-2024
Analyzer Schwarz
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RF Radiated 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; 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
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Data Collection:

DESIGN ASSURANCE ENGINEERING

COMPLIANCE
EMC TEST REPORT

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

Spectrum ]
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Function Result
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DESIGN ASSURANCE ENGINEERING
COMPLIANCE
EMC TEST REPORT

EUT S/N:

Left bud

| Power applied: |

| Plot# | 2

EUT Mods:

EUT Setup:

Comments:

Position Y

Spectrum ]

Ref Level 50,00 dBpV/m
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Certificate # 1514.1

EMC TEST REPORT

EUT S/N:

Left bud

| Power applied: |

| Plot# ] 3

EUT Mods:

EUT Setup:

Comments:

Position Z

Spectrum ]

Ref Level 50,00 dBpV/m
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Certificate # 1514.1
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:
N Most Recent | Calibration Most Recent | Verification
TN | Description Model SIN Manufacturer Calibration Due Date Verification Due Date
Antenna .
1541 |30MHz- | JB6 AQ50807 | SUnol SCIences | 1, nee 2021 | 14-Dec-2023
Corp
6GHz
RF Cable
10MHz-
18GHz, low -
3062 | loss LL142 | SCE18110505- 1 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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Certificate # 1514.1

DESIGN ASSURANCE ENGINEERING

COMPLIANCE
EMC TEST REPORT

Radiated Spurious Emissions 1-25GHz

Project number Build Phase: | C1.5
(Integrity): 408L
Tested by: | Mike Royer Date: | June 12, 2023

Requirements
Standard(s):

FCC 815.247 (d)
RSS-247 Section 5.5

Referenced Standard(s):

ANSI C63.10-2013

6.3—-6.6

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”'pme“t¥§?sq 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 53.1 dBuV/m peak, noise floor. The limit is 54 dBuV/m and the margin is 0.9 dB.
18-25 GHz. The maximum emission was 62.1. The limit is 74 dBuV/m, and the margin is 11.9 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;

Peak limit of 74 becomes 94 dBuV at 30cm.

Average limit of 54 becomes 74 dBuV at 30cm.
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DESIGN ASSURANCE ENGINEERING
@ COMPLIANCE
EMC TEST REPORT
IACCREDITEDI

Certificate # 1514.1

Data Collection:

EUT SIN: | Left | Power applied: | Battery | | Plot# | 1

EUT Mods: | None

EUT Setup: | QHS P2 Low channel

Comments: | 2.4 GHz band reject filter included to suppress the fundamental.

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

IS
X
u

D1 74 dp*

Start 1 GHiz 1.7 GHz/ Stop 18 GHz

Date: 12.JUN.2023 15:05:01
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Certificate # 1514.1

23§
i

Ref 100 dBuv/m ALt O dB =
100
D2 oa dB™~
| N
=z -
lol:"J: —-ac
D1 74 di>~
ToE
— 7C
Ps
—aC
e AC
—3C
— 2C
— 1C
C
Start 18 GH= 700 VHz=/ Stop 25 Gz
Date: 12_.JUN.2023 18:46:15
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 4808 35.60 46.10 54.0 74.0 18.4 27.9 0 \% 1.50 Signal Maximized
2 7212 31.40 44.80 54.0 74.0 22.6 29.2 0 H 1.50 Noise floor
3 9617 37.90 49.80 54.0 74.0 16.1 24.2 0 H 1.50 Signal Maximized
4 12020 35.30 48.20 54.0 74.0 18.7 25.8 0 \% 1.50 Noise floor
5 14424 34.80 48.10 54.0 74.0 19.2 25.9 0 H 1.50 Noise floor
6 16828 38.20 51.30 54.0 74.0 15.8 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) (dBuVv/m) | (dBuVv/m) | (dBuV/m) | (dBuV/m) (dB) (dB) (0°closest | (H/V) | (Meters) | above 1 GHz.
QP/AVG* Peak QP/AVG* Peak QP/AVG Peak to ant) Notes/Mode
1 19232 42.80 55.80 74.0 94.0 31.2 38.2 Noise floor
2 21636 40.80 54.80 74.0 94.0 33.2 39.2 Noise floor
3 24040 43.00 57.20 74.0 94.0 31.0 36.8 Noise floor
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Certificate # 1514.1

EUT SIN: | Left | Power applied: | Battery | | Plot# ]| 2
EUT Mods:
EUT Setup: | QHS P2 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) | (@Buv/im) | (dBuvim) |  (dB) (dB) | (0°closest | (H/V) | (Meters) | above 1 GHz.
QP/AVG* Peak QP/AVG* Peak QP/AVG Peak to ant) Notes/Mode
1 4880 34.90 46.00 54.0 74.0 19.1 28.0 0 \% 1.50 Signal Maximized
2 7320 31.90 44.80 54.0 74.0 22.1 29.2 0 H 1.50 Noise floor
3 9761 38.30 50.40 54.0 74.0 15.7 23.6 0 H 1.50 Signal Maximized
4 12198 38.00 51.20 54.0 74.0 16.0 22.8 0 H 1.50 Signal Maximized
5 14640 36.10 49.60 54.0 74.0 17.9 24.4 0 \% 1.50 Noise floor
6 17080 38.80 52.20 54.0 74.0 15.2 21.8 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 19520 40.90 53.80 74.0 94.0 33.1 40.2 0 H 1.50 Noise floor

2 21960 40.20 53.60 74.0 94.0 33.6 40.3 0 H 1.50 Noise floor

3 24400 40.40 53.70 74.0 94.0 33.6 40.3 0 H 1.50 Noise floor
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EUT SIN: | Left | Power applied: | Battery | | Plot# ] 3
EUT Mods:
EUT Setup: | QHS P2 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) | (dBuvim) |  (dB) (dB) | (0°closest | (H/V) | (Meters) | above 1 GHz.

QP/AVG* Peak QP/AVG* Peak QP/AVG Peak to ant) Notes/Mode

1 4956 34.10 45.10 54.0 74.0 19.9 28.9 0 \% 1.50 Signal Maximized

2 7434 32.20 46.30 54.0 74.0 21.8 27.7 0 H 1.50 Noise floor

3 9913 41.10 51.50 54.0 74.0 12.9 22.5 0 H 1.50 Signal Maximized

4 12388 36.70 49.80 54.0 74.0 17.3 24.2 0 H 1.50 Signal Maximized

5 14868 36.90 50.30 54.0 74.0 17.1 23.7 0 \% 1.50 Noise floor

6 17346 39.50 53.10 54.0 74.0 14.5 20.9 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 19824 41.00 54.70 74.0 94.0 33.0 39.3 Noise floor

2 22302 40.60 55.10 74.0 94.0 33.4 38.9 Noise floor

3 24780 40.40 53.70 74.0 94.0 33.6 40.3 Noise floor
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EUT SIN: | Left | Power applied: | Battery | | Plot# | 4
EUT Mods:
EUT Setup: | QHS P6 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) | (@Buv/im) | (dBuvim) |  (dB) (dB) | (0°closest | (H/V) | (Meters) | above 1 GHz.

QP/AVG* Peak QP/AVG* Peak QP/AVG Peak to ant) Notes/Mode

1 4808 34.60 46.10 54.0 74.0 19.4 27.9 0 \% 1.50 Signal Maximized

2 7212 31.50 44.90 54.0 74.0 225 29.1 0 H 1.50 Noise floor

3 9616 37.20 50.00 54.0 74.0 16.8 24.0 0 \% 1.50 Signal Maximized

4 12020 35.40 48.70 54.0 74.0 18.6 25.3 0 H 1.50 Noise floor

5 12020 35.40 48.70 54.0 74.0 18.6 25.3 0 \% 1.50 Noise floor

6 16828 38.20 51.30 54.0 74.0 15.8 22.7 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 19232 46.30 59.20 74.0 94.0 27.7 34.8 Noise floor

2 21636 40.70 54.60 74.0 94.0 33.3 39.4 Noise floor

3 24040 42.70 57.50 74.0 94.0 31.3 36.5 Noise floor
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EUT SIN: | Left | Power applied: | Battery | | Plot#] 5
EUT Mods:
EUT Setup: | QHS P6 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) | (@Buv/im) | (dBuvim) |  (dB) (dB) | (0°closest | (H/V) | (Meters) | above 1 GHz.
QP/AVG* Peak QP/AVG* Peak QP/AVG Peak to ant) Notes/Mode
1 4880 35.20 46.90 54.0 74.0 18.8 27.1 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 9760 37.70 50.40 54.0 74.0 16.3 23.6 0 H 1.50 Signal Maximized
4 12200 36.20 49.30 54.0 74.0 17.8 24.7 0 Y, 1.50 Noise floor
5 14640 36.10 49.80 54.0 74.0 17.9 24.2 0 H 1.50 Noise floor
6 17080 38.80 52.30 54.0 74.0 15.2 21.7 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) | (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 19520 50.10 62.10 74.0 94.0 23.9 31.9 Noise floor

2 21960 40.70 54.20 74.0 94.0 33.3 39.8 Noise floor

3 24400 41.60 55.60 74.0 94.0 32.4 38.4 Noise floor
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DESIGN ASSURANCE ENGINEERING

COMPLIANCE
EMC TEST REPORT

EUT SIN: | Left | Power applied: | Battery | | Plot# ] 6
EUT Mods:
EUT Setup: | QHS P6 High channel
Comments:
FCC 15.247d and RSS-247 Section 5.5 @ 3 Meters
MK | Emission | Measured | Measured FCC 15.247d and RSS-247 Section 5.5 Table Receiving Antenna | *Average detector
# | Frequency | Amplitude | Amplitude Limit Limit Margin Margin Azimuth Pol Height | used for frequencies
(MHZ) (dBuv/m) | (dBuV/m) | (dBuv/m) | (dBuV/m) (dB) (dB) (0°closest | (H/V) | (Meters) | above 1 GHz.
QP/AVG* Peak QP/AVG* Peak QP/AVG Peak to ant) Notes/Mode
1 4956 33.50 45.00 54.0 74.0 20.5 29.0 0 \% 1.50 Signal Maximized
2 7434 32.20 45.40 54.0 74.0 21.8 28.6 0 H 1.50 Noise floor
3 9912 35.60 48.40 54.0 74.0 18.4 25.6 0 V 1.50 Signal Maximized
4 12390 34.90 48.50 54.0 74.0 19.1 25.5 0 H 1.50 Noise floor
5 14868 36.90 50.60 54.0 74.0 17.1 23.4 0 \Y 1.50 Noise floor
6 17346 39.50 52.70 54.0 74.0 145 21.3 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) (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 40.90 54.60 74.0 94.0 33.1 39.4 Noise floor
2 22302 40.40 54.20 74.0 94.0 33.6 39.8 Noise floor
3 24780 40.20 53.90 74.0 94.0 33.8 40.1 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 43.5 53.5 43.5 *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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Equipment Used:

Most Calibration Most Verification
TN Description Model S/N Manufacturer Recent Recent
. . Due Date T Due Date
Calibration Verification
EMI Test Rohde & 20-Mar- 19-Mar-
1663 | Receiver ESU40 100098 | goharz 2023 2024
mz;ﬁném 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 Amolifier
1596 | 18GHz - AT4640 309234 Res'garch
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 (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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COMPLIANCE
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Radiated Band Edge

Project number (Integrity): | 408L | Build Phase: | C1.5
Tested by: | Mike Royer Date: | 2 June, 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.

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.

A low gain pre-amp was used to ensure that overloading was avoided. Care was taken in selecting input attenuation and
reference level to avoid compression.

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

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

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

ANSI C63.10-2013 4.1.4.2.3: Reduced video bandwidth method used for making average measurements for lower and upper

adjacent restricted bands
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Data Collection:

QHS-P2 low channel band edge.

Peak emissions are below the average limit.

“RBW 1 MHz
VBN 3 MHz
Ref 107 dBL\V/m “At O dB “SWNT 10 s
1o N
1 /\
[-8c oS
A5247BHP
-C F
. A
1s2a7EEA \'\“\m\,
gl i - oy i\ JAAMN A A ar
“ o
[~ AaC
- 3C
[ 2C
[~ 1C
Center 2.4 GHz 10 MHz/ Span 100 MHz

Date: 2.JUN.2023 17:51:03

QHS-P2 high channel band edge Peak measurement

Peak emissions are not above the average limit, see next page for reduced video bandwidth method.

“RBN 1 MHz
VBNV 3 MHz
Ref 107 dBV/Mm “Att O dB “SAT 10 s
| [
[1 i
ey [ O ] \
[ &0 TCE
15247B5P
Fo /} -
Feo A
152478EA er/d \"1\‘.
I RWIZY R RETIN WV S Vel I e sserdanvnds b " as
AC
4o
i o)
=20
1o
Center 2.4835 GHz 10 vHz/ Span 100 MHz

Date: 2.JUN.2023 18:08:26
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QHS-P2 high channel band edge Average measurement.

Reduced video bandwidth method. (VBW = 10 kHz > 1/Ton).

“RBNV 1 MHz
VBN 10 kHz
Ref 107 dB.v/m “Att O dB “SWT 10 s
10 Hl”‘
[ & TOX
152478HP
\ PS

N |

-ec
15247BHA &
o5 ar
_Ad/‘/ \\'\\M h

[-ac
-3C
m2C
-ac
Center 2.4835 GHz 10 MHz/ Span 100 MHz
Date: 2.JUN.2023 18:09:44
QHS-P6 low channel band edge
Peak emissions are below the average limit.
“RBN 1 MHz
VBN 3 MHz
Ref 107 dBuv/m “Att O dB “SNT 10 s
100 |I!
- [l

mn |

ec
152A7BEA [\A\AMU,“
& At Lol VY) s A\ AT

Center 2.4 GHz 10 MHz/ Span 100 MHz

Date: 2.JUN.2023 17:55:10
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QHS-P6 high channel band edge Peak Measurement
Peak emissions are not above the average limit, see next plot for reduced video bandwidth method.

MHz
MHz

258
Bwr

Ref 107 dBu.V/m “Att O dB s

ar
A

Date: 2.JUN.2023 18:15:11

QHS-P6 high channel band edge Average Measurement.
Reduced video bandwidth method. (VBW = 10 kHz > 1/Ton).

“RBNV 1 VHz
“VBW 10 KHz
Ref 107 dBuv/m “Att O dB “SWT 10 s
| o I\
[}
T |
[[80 ToE
15247BEP ) ‘
7O J \ Px
[Feo
15247BHA
30
gleg
Center 2.4835 GHz 10 MHz/ Span 100 MHz
Date: 2.JUN.2023 18:16:41
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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 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 QP
> 1000 1000 >1000 Pk and AVG
Equipment Used:
™ | peseription vodel | s | wanuracturer | MO Recent | Gotiorston | YestRetet | Ve oate,
1663 | EMI Test Receiver ESU40 100098 ggm‘;é‘ 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 ag;‘r?fnfggnz\q/_ai’ggﬂfe 3117 00152406 | ETS Lindgren | 24-Feb-2023 23-Feb-2025
3685 '\p/lc?srl(’iloonr: QSZZLI:’;MSQ""“ 255%6254(7? ° 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 (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
End of report
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