Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2BHIM-2717

Report No.: TZ0059250208FRFO01

Appendix Test Data for BLE (Conducted Measurement)

Product Name: wireless headphone
Trade Mark: N/A
Test Model: 2717
FCC ID: 2BHIM-2717

Environmental Conditions

Temperature: 23.5C
Relative Humidity: 55.2%
ATM Pressure: 100.0 kPa
Test Engineer: Allen Lai
Supervised by: Hugo Chen
NOTE N/A

Appendix A: DTS Bandwidth& Occupied Channel Bandwidth

Test Result
Test Occupied DTS BW DTS BW Pass or
Test Mode , -
Frequency Bandwidth (MHz) (MHz) Limits Fail
2402 1.024 0.506 =0.5 Pass
GFSK_1Mbps 2440 1.024 0.508 =0.5 Pass
2480 1.023 0.505 =0.5 Pass
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Shenzhen Tongzhou Testing Co.,Ltd

Test Graphs

FCC ID: 2BHIM-2717

Report No.: TZ0059250208FRFO01

rﬁ Keyslght‘ipectrum Ana\yzer Occupied BW

| SENSE:INT] [

ALIGN AUTO | 08:18:47 PMMar 12, 2025

Center Freq2 402000000 GHz

#IFGain:Low

—» Trig: FreeRun
#Atten: 30 dB

Center Freq: 2.402000000 GHz
Avg|Hold:>10/10

Radio Std: None Frequency

Radio Device: BTS

Ref 20.00 dBm

Center 2.402 GHz
#VBW 100 kHz

Occupied Bandwidth Total Power

1.0238 MHz
-60.116 kHz OBW Power
1.257 MHz x dB

Transmit Freq Error
x dB Bandwidth
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2.402000000 GHz

Span 3 MHz
Sweep 4.133 ms|
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Freq Offset
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-26.00 dB

IMSG

Test_Graph_LE1M_ANT1_2402_1Mbps_OBW

ri Keyslght‘ipectrum Ana\yzer Occupied BW

I RL Q A CORREC | SENSE:INT] |

ALIGN AUTO |DE:23:3D PMMar 12, 2025

Center Freq 2 440000000 GHz

#|FGain:Low

—»— Trig: Free Run
#Atten: 30 dB

Center Freq: 2.440000000 GHz
Avg|Hold: 10110

Radio Std: None Frequency

Radic Device: BTS

Ref 20.00 dBm

Center 2.44 GHz
#VBW 100 kHz

Occupied Bandwidth Total Power

1.0238 MHz
-62.112 kHz OBW Power
1.253 MHz x dB

Transmit Freq Error
x dB Bandwidth

CenterFreq
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Sweep 4.133 ms|

3.93 dBm
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99.00 % WE
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Test_Graph_LE1M_ANT1_2440_1Mbps_OBW
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Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2BHIM-2717

Report No.: TZ0059250208FRFO01

ri Keysight Spectrum Analyzer - Occupied BW

=

CORREC

Center Freq 2.480000000 GHz

#IFGain:Low

| SENSE:INT] |

ALTGN AUTO

|06:25:14 PMMar 12, 2025

—— Trig: Free Run

Center Freq: 2.480000000 GHz

#Atten: 30 dB

Avg|Hold: 10/10

Radio Std: None Frequency

Radio Device: BTS

Ref 20.00 dBm

Center 2.48 GHz
#Res BW 30 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

#VBW 100 kHz

Total Power

1.0234 MHz

-62.784 kHz
1.259 MHz

OBW Power
x dB

Center Freq
2.480000000 GHz

Span 3 MHz
Sweep 4.133 ms

4.57 dBm

99.00 %
-26.00 dB

Test_Graph_LE1M_ANT1_2480_1Mbps_OBW
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2BHIM-2717 Report No.: TZ0059250208FRF01

Test Graphs of DTS Bandwidth

r‘ KeyslghtSpa:trum Ana\yzer Occupied BW

500 AC CORREC | SENSE:INT] | ALTGN AUTO [ 06:18:59 PMMar 12, 2025

Center Freq 2 402000000 GH=z Center Freq: 2.402000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>10/10

——
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Mkr1 2.401679 GHz
Ref 20.00 dBm

Center 2.402 GHz
#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 4.12 dBm

1.0625 MHz

Transmit Freq Error -71.219 kHz OBW Power
x dB Bandwidth 505.9 kHz x dB

IMSG

Frequency

2.402000000 GHz

Test_Graph_LE1M_ANT1_2402_1Mbps_DTSBW

ri Keysight Spectrum Analyzer - Occupied BW

I RL RF 500Q AC CORREC [ SENSE:INT] | ALIGN AUTO  [06:23:41 PMMar 12, 2025

Center Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: None
Trig: Free Run Avg|Held:>1010

—tp
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref 20.00 dBm

Center 2.44 GHz
#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 4.95 dBm

1.0639 MHz

Transmit Freq Error -72.492 kHz OBW Power 99.00 %
x dB Bandwidth 507.9 kHz x dB -6.00 dB

IMSG STATUS

(=]

Frequency

2.440000000 GHz

Test_Graph_LE1M_ANT1_2440 1Mbps_DTSBW
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2BHIM-2717 Report No.: TZ0059250208FRF01

ri Keysight Spectrum Analyzer - Occupied BW [ | S|
I RL QA CORREC | SENSE:INT] | ALTGN AUTO [ 06:25:25 PM Mar 12, 2025

Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency
Trig: Free Run Avg|Hold: 10/10

#IFGain:Low e #Atten: 30 dB Radio Device: BTS
Mkr1 2.479676 GHz
Ref 20.00dBM 0.084899 dBm

Center Freq
2.480000000 GHz

Center 2.48 GHz
#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 5.61 dBm

1.0631 MHz

Transmit Freq Error -73.547 kHz OBW Power
x dB Bandwidth 504.7 kHz x dB

Test_Graph_LE1M_ANT1_2480_1Mbps_DTSBW
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2BHIM-2717 Report No.: TZ0059250208FRF01

Appendix B: Maximum peak conducted output power

Test Result Peak

Test Mode Test Frequency Peak Power Limits e s
(MHz) (dBm) (dBm)
2402 -1.257 <30 Pass
GFSK_1Mbps 2440 -0.410 <30 Pass
2480 0.159 <30 Pass
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2BHIM-2717 Report No.: TZ0059250208FRF01

Test Graphs Peak

ru Keysight Spectrum Analyzer SweptSA

SENSE:INT] ALIGN AUTO |E|6 19:14 PM
Avg Type: Log-Pwr
E —» Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 40 dB

Mkr1 2.401 702 GHZz
1Lo dBidiv. - Ref 30.00 dBm -1.257 dBm

) O I O
A Y A
I e O N s SN N

I

#VBW 5.0 MHz Sweep 1.066 ms (1000 pts)

Test_ Graph_LE1M_ANT1_2402_1Mbps_Peak Power

ru Keysight SpEL‘trum Ana\yzar SweptSA
AC CORREC SENSE:INT| ALIGN AUTO |DE:23:5E PM

Avg Type: Log-Pwr
PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 40 dB

1LO dBidiv.  Ref 30.00 dBm

#VBW 5.0 MHz Sweep 1.066 ms (1000 pts)

Test_Graph_LE1M_ANT1_2440_1Mbps_Peak Power
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2BHIM-2717 Report No.: TZ0059250208FRF01

ri Keysight Spectrum Analyzer - Swept SA

| RL RF

AC CORREC | SENSE:INT] | ALIGN AUTO  [06:25:40 PM

Center Freq 2.480000000 GHz Avg Type: Log-Pwr EEE

PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/100 TYPE
IFGain:Low #Atten: 40 dB

#VBW 5.0 MHz Sweep 1.066 ms (1000 pts)

ISTATUS

Test_Graph_LE1M_ANT1_2480_1Mbps_Peak Power

Page 8 of 22



Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2BHIM-2717

Report No.: TZ0059250208FRFO01

Appendix C: Maximum peak power spectral density

Test Result
Test Mode Test Frequency Power density Limit e s
(MHz) (dBm/3kHz) (dBm/3kHz)
2402 -20.790 <8 Pass
GFSK_1Mbps 2440 -19.889 <8 Pass
2480 -19.188 <8 Pass
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2BHIM-2717 Report No.: TZ0059250208FRF01

Test Graphs

ru Keysight Spectrum Analyzer SweptSA

SENSE:INT] ALIGN AUTO |E|6 19:26 PM
Avg Type: Log-Pwr

PNO: Wide -»— Trig: Free Run Avg|Hold: 100/100

IFGain:Low #Atten: 30 dB

Mkr1 2.401 911 5 GHZ|
1Lo dBidiv. Ref 20.00 dBm -20.790 dBm

§ N -
AT T T N -
T e,

Span 759.0 kHz
#VBW 10 kHz Sweep 80.05 ms (1000 pts)

Test_Graph_LE1M_ANT1_2402_1Mbps_PSD

ru Keysight SpEL‘trum Ana\yzar SweptSA
Q AC CORREC SENSE:INT] ALIGN AUTO |I]E:24:I]7 PM
Center Freq 2 440000000 GHz Avg Type: Log-Pwr
PNO: Wide —»— Trig: Free Run Avgl|Hold: 100/100
IFGain:Low #Atten: 30 dB

Mkr1 2.439 909 6 GHz
1Lo dBidiv.  Ref 20.00 dBm -19.889 dBm

’1

AL LYYITIN SN N I
AR

#VBW 10 kHz Sweep 80.39 ms (1000 pts)

IMSG STATUS

Test_Graph_LE1M_ANT1_2440_1Mbps_PSD
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2BHIM-2717 Report No.: TZ0059250208FRF01

ri Keysight Spectrum Analyzer - Swept SA
I RL RF 500 AC CORREC | SENSE:INT] | ALTGN AUTO  [06:25:51 PMMar 12, 2025
Center Freq 2.480000000 GHz Avg Type: Log-Pwr

PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100

IFGain:Low #Atten: 30 dB

Mkr1 2.479 908 6 GHz
10 gBidiv Ref 20.00 dBm -19.188 dBm

#VBW 10 kHz Sweep 79.92 ms (1000 pts)

IMSG ISTATUS

Test_Graph_LE1M_ANT1_2480_1Mbps_PSD
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2BHIM-2717 Report No.: TZ0059250208FRF01

Appendix D: Band edge measurements

Test Result
Test Frequency Ref. Level Result Limit
Ch. Name Verdict
Mode [MHZ] [dBm] [dBm] [dBm]
BLE_1M Low 2402 -1.347 -53.060 <-15.59 PASS
BLE_1M High 2480 0.154 -49.530 <-17.26 PASS
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2BHIM-2717 Report No.: TZ0059250208FRF01

Test Graphs

ru Keysight Spectrum Analyzer - Swept SA
| RL RF 50Q AC [ CORREC | SENSE:INT] ALIGN AUTO | 06:20:26 PM Mar 12, 2025
Avg Type: Log-Pwr
PNO: Fast ~»— 1rig: Free Run Avg|Hold: 10110
IFGain:Low #Atten: 30 dB

Mkr2 2.400 000 0 GHz
Eo dBidiv  Ref 20.00 dBm -53.060 dBm

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTIONVALUE = =
il N [1]7] 2 401 6817 GHz -1 347 dBm| [ 00000 00|
A N [1[f] 2.400 000 0 GHz 53060dBm| [ 000 000000 ]

A N [1]7] 2.399 1746 GHz 43651dBm| [ 00000 000000 |
4 - - ;" [ ]

Test_Graph_LE1M_ANT1_2402_1Mbps_Lower Band Edge Emissions

ru Keysight SpEL‘trum Ana\yzar SweptSA

0Q AC CORREC SENSE:INT ALIGN AUTO 06:26:52
Avg Type: Log-Pwr TRA
PNO: Fast —»— 1rig: Free Run Avg|Hold: 10110 K
IFGain:Low #Atten: 30 dB

10 dBidiv.__ Ref 20.00 dBm

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION
il N [1]¢] 2 479 676 8 GHz 0. 154 P11 r) I N R
bl N [1[f] 2.483 500 0 GHz 49530dBm| [ 0000 00000000 ]
A N [1]f] 2.483 542 0 GHz A7343dBm| [ 00000 00000000 ]
y 0 ]

VALUE

Test_Graph_LE1M_ANT1_2480_1Mbps_Higher Band Edge Emissions
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2BHIM-2717 Report No.: TZ0059250208FRF01

Appendix E: Conducted Spurious Emission

Test Result
TastMode Frequency Freq. Range Ref. Level Result Limit Verdict
[MHZz] [MHZz] [dBm] [dBm] [dBm]
BLE_1M 2402 0~Reference -1.354 -1.354 PASS
BLE_1M 2402 30~2390 -1.354 -51.923 <-15.59 PASS
BLE_1M 2402 2483.5~25000 -1.354 -46.586 <-15.59 PASS
BLE_1M 2440 0~Reference -0.534 -0.534 PASS
BLE_1M 2440 30~2400 -0.534 -52.015 <-16.13 PASS
BLE_1M 2440 2483.5~25000 -0.534 -47.583 <-16.13 PASS
BLE_1M 2480 0~Reference 0.126 0.126 PASS
BLE_1M 2480 30~2400 0.126 -51.652 <-17.34 PASS
BLE_1M 2480 2500~26500 0.126 -45.373 <-17.34 PASS

Page 14 of 22



Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2BHIM-2717

Test Graphs

Report No.: TZ0059250208FRFO01

ru Keysight Spectrum Analyzer SweptSA

ALIGN AUTO |UE 19:37 PM
Avg Type: Log-Pwr

Avg|Hold: 10110

SENSE:INT)

PNO: Wide -»— Trig: Free Run
IFGain:Low #Atten: 30 dB

Mkr1 2.401 675 9 GHZ

-1.354 dBm

1LO dBidiv.  Ref 20.00 dBm

#VBW 300 kHz Sweep 2.000 ms (30000 pts

Test_ Graph_LE1M_ANT1_2402_1Mbps_Reference Level

rﬁ Keysight SpEEtrum Ana\yzar SweptSA
Q AC CORREC
Center Freq 1 210000000 GHz

PNO: Fast —»— 1rig: Free Run
IFGain:Low #Atten: 30 dB

ALIGN AUTO
Avg Type: Log-Pwr
Avg|Hold: 10110

SENSE:INT] 06:19:48 PM

Mkr1 96.00 MHz

-91.923 dBm

1LO dBidiv.  Ref 20.00 dBm

e

#VBW 300 kHz Sweep 226.0 ms (30000 pts

STATUS

Test_Graph_LE1M_ANT1_2402_1Mbps_Lower Band Emissions
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2BHIM-2717 Report No.: TZ0059250208FRF01

ri Keysight Spectrum Analyzer - Swept SA
| RL RF | SENSE:INT] ALTGN AUTO |06:20:14 PM

Center Freq 13.741750000 GHz ) Avg Type: Log-Pwr TRACE
PNO: Fast —»— 1rig: Free Run Avg|Hold: 10110 IRGE
IFGain:Low #Atten: 30 dB

Mkr1 24.201 4 GHz
-46.586 dBm

#VBW 300 kHz Sweep 2.152 s (30000 pts

ISTATUS

Test_Graph_LE1M_ANT1_2402_1Mbps_Higher Band Emissions

ri Keysight Spectrum Analyzer - Swept SA
500 AC | CORREC [ SENSE:INT ALIGN AUTO | 06:24:18 PM Mai

Avg Type: Leg-Pwr

Center Freq2.440000000 GHz )
PNO: Wide —»— Trig: Free Run Avg|Hold: 10110

IFGain:Low #Atten: 30 dB

#VBW 300 kHz Sweep 2.000 ms (30000 pts

ISTATUS

Test_Graph_LE1M_ANT1_2440 1Mbps_Reference Level
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2BHIM-2717 Report No.: TZ0059250208FRF01

SENSE:INT, ALIGN AUTO

Avg Type: Loeg-Pwr
PNO: Fast —»— 1rig: Free Run Avg|Hold: 10110
IFGain:Low #Atten: 30 dB

1LO deidiv. Ref 20.00 dBm
og

#VBW 300 kHz Sweep 228.0 ms (30000 pts

IMSG ISTATUS

Test Graph LE1M_ANT1_ 2440 1Mbps_Lower Band Emissions

ri Keysight Spectrum Analyzer - Swept SA
. 50Q AC | CORREC | SENSE:INT] ALIGN AUTO |06 24:55 PMMar 12,2025
Center Freq 13.741750000 GHz Avg Type: Log-Pwr
PNO: Fast —»— Trig: Free Run Avg|Hold: 10110
IFGain:Low #Atten: 30 dB

1LO gEfle Ref 20.00 dBm

Span 22.52 GHz
#VBW 300 kHz Sweep 2.152 s (30000 pts

Test Graph_LE1M_ANT1_2440_ 1Mbps_Higher Band Emissions
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2BHIM-2717 Report No.: TZ0059250208FRF01

[ SENSE:INT, ALTGN AUTO
Center Freq 2.480000000 GHz Avg Type: Log-Pwr
PNO: Wide —»— 1rig: Free Run Avg|Hold: 10110
IFGain:Low #Atten: 30 dB

1LO deidiv. Ref 20.00 dBm
og

#VBW 300 kHz Sweep 2.000 ms (30000 pts

IMSG ISTATUS

Test Graph LE1M_ANT1 2480 1Mbps_Reference Level

ru Keysight Spectrum Analyzer - SweptSA
0o

I 2 CORREC [ SENSE:INT ALIGN AUTO | 06:26:14 PMMar 12, 2025
Center Freq 1.215000000 GHz Avg Type: Log-Pwr

PNO: Fast —»— Trig: Free Run Avg|Hold: 10110

IFGain:Low #Atten: 30 dB

Mkr1 96.05 MHz
1 gBidw Ref 20.00 dBm -51.652 dBm

Span 2.370 GHz
#VBW 300 kHz Sweep 228.0 ms (30000 pts

Test_Graph_LE1M_ANT1_2480_ 1Mbps_Lower Band Emissions
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2BHIM-2717 Report No.: TZ0059250208FRF01

ri Keysight Spectrum Analyzer - Swept SA

| RL RF

Center Freq 13.

| SENSE:INT] | ALIGN AUTO  [06:26:39 PM

Avg Type: Loeg-Pwr TRACE!
PNO: Fast —»— 1rig: Free Run Avg|Hold: 10110 TYPE
IFGain:Low #Atten: 30 dB

]
N
N
I
I
I
]
e
S
N

#VBW 300 kHz Sweep 2.152 s (30000 pts

ISTATUS

Test_Graph_LE1M_ANT1_2480_1Mbps_Higher Band Emissions
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2BHIM-2717 Report No.: TZ0059250208FRF01

Appendix F: Duty Cycle

Test Result
. : Duty Cycle
Frequency ON Time Period Duty Cycle
Test Mode MHzZ] ms] ms] (%] Factor
z ms ms

i [dB]
BLE_1M 2402 0.09 0.63 14.22 8.47
BLE_1M 2440 0.09 0.1 93.27 0.30
BLE_1M 2480 0.09 0.1 93.27 0.30
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2BHIM-2717

Test Graphs

Report No.: TZ0059250208FRFO01

4
5
6
7
8
9
0
l

|k
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2BHIM-2717 Report No.: TZ0059250208FRF01

===

ri Keysight Spectrum Analyzer - Swept SA

RL RF 500 AC CORREC | SENSE:INT] | ALIGN AUTO  [06:25:29 PMMar 12, 2025
eq 2.480000000 Avg Type: RMS n Frequency
PNO: Fast —b— T1rig: Free Run
IFGain:Low #Atten: 40 dB
Mkr3 110.4 ps| AiltoTHne
Ref 30.00 dBm -29.77 dEmyp—
Center Freq
2.480000000 GHz
|
StartFreq
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|
StopFreq
2.480000000 GHz
i |
Center 2.480000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #/BW 50 MHz* Sweep 2.469 ms (10000 pts 8.000000 MHz
Auto Man
MKR| MODE TRC| SCI X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE =~ »
N (10t T T Y YT I I E— | S—
A N [1[¢]  1040ws[ A4576dBm[ [ [ ]
&l N [1[¢t] 4104ps]  -2977dBm[ | T ] Freq Offset
xst - rr ;[ 7} 0Hz
- E
7
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9
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IMSG STATUS
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