Appendix RF Test Data for BT

Company: :  Hangzhou J&H Industrial Co.,Ltd

EUT : TB160Z TUMBLER WITH WIRELESS SPEAKER
FCC ID: : 2BTPL-INV01163

Model Number : INV01163

Report No. :  HTT202512337F01

Reviewed By :  Heber He



1. Duty Cycle
1.1 Test Result

1.1.1 Ant1
Ant1
Mode TX Frequency | Packet | T_on Period Duty Cycle Duty Cycle Max. DC
Type (MHz) Type (ms) (ms) (%) Correction Factor (dB) Variation (%)
2402 DH5 2.922 3.751 77.90 1.08 7.01
GFSK SISO 2441 DH5 2.921 3.749 77.91 1.08 0.03
2480 DH5 2.921 3.749 77.91 1.08 0.03
2402 2DH5 | 2.928 | 3.751 78.06 1.08 5.29
Pi/4ADQPSK | SISO 2441 2DH5 | 2.927 3.750 78.05 1.08 0.04
2480 2DH5 | 2.927 3.750 78.05 1.08 0.03
2402 3DH5 | 2.929 | 3.750 78.11 1.07 0.03
8DPSK SISO 2441 3DH5 | 2.930 | 3.750 78.13 1.07 0.03
2480 3DH5 | 2.929 3.750 78.11 1.07 0.04




1.2 Test Graph
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2. Bandwidth

2.1 Test Result

2.1.1 OBW
X Frequency Packet 99% Occupied Bandwidth (MHz) .
Mode Type (MHz) Type ANT Result Limit Verdict
2402 DH5 1 0.832 / Pass
GFSK SISO 2441 DH5 1 0.837 / Pass
2480 DH5 1 0.826 / Pass
2402 2DH5 1 1.175 / Pass
Pi/4ADQPSK SISO 2441 2DH5 1 1.182 / Pass
2480 2DH5 1 1.173 / Pass
2402 3DH5 1 1.182 / Pass
8DPSK SISO 2441 3DH5 1 1.186 / Pass
2480 3DH5 1 1.177 / Pass
2.1.2 20dB BW
X Frequenc Packet 20dB Bandwidth (MHz) .
Mode Type (MHz) Y Type ANT Result Limit Verdict
2402 DH5 1 0.928 / Pass
GFSK SISO 2441 DH5 1 0.920 / Pass
2480 DH5 1 0.929 / Pass
2402 2DH5 1 1.290 / Pass
Pi/4DQPSK SISO 2441 2DH5 1 1.292 / Pass
2480 2DH5 1 1.287 / Pass
2402 3DH5 1 1.303 / Pass
8DPSK SISO 2441 3DH5 1 1.306 / Pass
2480 3DH5 1 1.282 / Pass




2.2 Test Graph

2.2.1 OBW
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2.2.2 20dB BW
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8DPSK_3DH5 HCH_2480MHz_Ant1_NTNV
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3. Maximum Conducted Output Power

3.1 Test Result

3.1.1 Power

TX Frequency Packet Maximum Peak Conducted Output Power (dBm) .

Mode Type (MHz) Type ANT1 Limit Verdict
2402 DH5 -4.27 <=30 Pass
GFSK SISO 2441 DH5 -4.49 <=30 Pass
2480 DH5 -5.07 <=30 Pass
2402 2DH5 -1.85 <=20.97 Pass
Pi/4ADQPSK SISO 2441 2DH5 -2.00 <=20.97 Pass
2480 2DH5 -2.72 <=20.97 Pass
2402 3DH5 -1.29 <=20.97 Pass
8DPSK SISO 2441 3DH5 -1.46 <=20.97 Pass
2480 3DH5 -2.08 <=20.97 Pass
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4. Carrier Frequency Separation

4.1 Test Result

4.1.1 Ant1
Ant1
Mode X Frequency Packet Channel Separation 20dB Bandwidth Limit Verdict
Type (MHz) Type (MHz) (MHz) (MHz)
GFSK SISO HOPP DH5 0.992 0.929 >=0.929 Pass
Pi/4ADQPSK SISO HOPP 2DH5 0.994 1.292 >=0.861 Pass
8DPSK SISO HOPP 3DH5 1.008 1.306 >=0.871 Pass
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4.2 Test Graph

4.2.1 Ant1
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5. Number of Hopping Frequencies
5.1 Test Result

5.1.1 HoppNum

TX Frequency Packet Num of Hopping Frequencies .

Mode Type (MHz) Type ANT1 Limit Verdict
GFSK SISO HOPP DH5 79 >=15 Pass
Pi/4DQPSK SISO HOPP 2DH5 79 >=15 Pass
8DPSK SISO HOPP 3DH5 79 >=15 Pass
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5.2 Test Graph

5.2.1 HoppNum
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6. Time of Occupancy (Dwell Time)

6.1 Test Result

6.1.1 Ant1
Ant1
Mode TX |Frequency|Packet Duration of Observation Num of Pulse in Dwell Limit Verdict
Type | (MHz) Type | Single Pulse (ms) | Period (s) | Observation Period | Time (ms) | (ms)
DHA1 0.416 31.600 320 133.120 |<=400| Pass
GFSK |SISO| HOPP DH3 1.676 31.600 161 269.836 | <=400 | Pass
DH5 2.920 31.600 107 312.440 | <=400| Pass
2DH1 0.426 31.600 320 136.320 | <=400| Pass
Pi/4ADQPSK| SISO | HOPP | 2DH3 1.682 31.600 161 270.802 | <=400 | Pass
2DH5 2.908 31.600 94 273.352 | <=400| Pass
3DH1 0.428 31.600 320 136.960 | <=400 | Pass
8DPSK |SISO| HOPP | 3DH3 1.670 31.600 154 257.180 | <=400 | Pass
3DH5 2.934 31.600 116 340.344 | <=400| Pass

26




6.2 Test Graph
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7. Unwanted Emissions In Non-restricted Frequency Bands

7.1 Test Result

7.1.1 Ref
TX Frequency Packet Level of Reference
Mode Type (MHz) Type ANT (dBm)
2402 DH5 1 -4.42
2441 DH5 1 -4.64
GFSK SISO 2480 DH5 1 -5.26
-4.27
HOPP DH5 1 407
2402 2DH5 1 -4.28
2441 2DH5 1 -4.46
Pi/4DQPSK SISO 2480 2DH5 1 -5.12
-4.00
HOPP 2DH5 1 .00
2402 3DH5 1 -4.14
2441 3DH5 1 -4.30
8DPSK SISO 2480 3DH5 1 -4.84
HOPP 3DH5 1 :g'gl
Note1: Refer to FCC Part 15.247 (d) and ANSI C63.10-2020, the channel contains the maximum PSD level was used to
establish the reference level.

7.1.2 CSE
X Frequency Packet Level of Reference Limit .
Mode Type (MHz) Type ANT (dBm) (dBm) Verdict
2402 DH5 1 -4.42 -24.42 Pass
2441 DH5 1 -4.64 -24.64 Pass
GFSK SISO 2480 DH5 1 -5.26 -25.26 Pass
-4.27 -24.27 Pass
HOPP DHS ! -4.27 -24.27 Pass
2402 2DH5 1 -4.28 -24.28 Pass
2441 2DH5 1 -4.46 -24.46 Pass
Pi/4DQPSK SISO 2480 2DH5 1 -5.12 -25.12 Pass
-4.00 -24.00 Pass
HOPP 2DHS ! 4.00 24.00 Pass
2402 3DH5 1 -4.14 -24.14 Pass
2441 3DH5 1 -4.30 -24.30 Pass
8DPSK SISO 2480 3DH5 1 -4.84 -24.84 Pass
-3.91 -23.91 Pass
HOPP 3DHS ! 3.91 23.91 Pass
Note1: Refer to FCC Part 15.247 (d) and ANSI C63.10-2020, the channel contains the maximum PSD level was used to
establish the reference level.
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7.2 Test Graph

7.2.1 Ref
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7.2.2 CSE

GFSK_DH5_LCH_2402MHz_Ant1_NTNV

Frequency (MHz)

2025-

Ant: Ant1
Start: 2310 MHz
Stop: 2410 MHz
RBW: 100 kHz
0+ VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 2001
-10 4 SweepTime: 9.6 ms
Sweep: Continue
Limit=-24.42 dBm
-20 Maker:
1. 2349.850 MHz
-55.64 dBm
2.2400.000 MHz
— -30 62.66 dBm
£
g
— 40 1
o
>
]
=50 1
_60 4
_70 <
-80
—— Trace
— Limit
-90 T T T T T T T
2310.0 2410.0
Frequency (MHz) 2025-12-12 15:25:48
GFSK_DH5_LCH_2402MHz_Ant1_NTNV
10 Ant: Ant1
Start: 30 MHz
Stop: 25 GHz
RBW: 100 kHz
04 VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 30001
-10 4 SweepTime: 2.39 s
Sweep: Continue
Limit=-24.42 dBm
20 1 Maker:
1. 2402.150 MHz
-4.62 dBm
2.4804.264 MHz
— 30 A -41.53 dBm
&
o 2
= -40 ¢+
(5]
>
3
_50 4
_60 .
_70 -
_80 .
— Trace
—— Limit
-90 T T T T T T T
30.0 25000.0

45




GFSK_DH5_MCH_2441MHz_Ant1_NTNV

Ant: Ant1
Start: 30 MHz
Stop: 25 GHz
RBW: 100 kHz
0+ 1 VBW: 300 kHz
¢ Detector: Peak
TraceType: MAX Hold
SweepPoint: 30001
-10 4 SweepTime: 2.39 s
Sweep: Continue
Limit=-24.64 dBm
=20 Maker:
1.2441.270 MHz
-5.64 dBm
2.4882.503 MHz
— 30 A -40.32 dBm
E
g
— 40 1
O
>
3
_50 <
_60 .
_70 .
-80 1
—— Trace
— Limit
-90 T T T T T T T
30.0 25000.0
Frequency (MHz) 2025-12-12 15:28:04
GFSK_DH5 HCH 2480MHz_Ant1 NTNV
10 Ant: Ant1
Start: 2472 MHz
Stop: 2500 MHz
RBW: 100 kHz
04 VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
-10 4 SweepTime: 2.73 ms
Sweep: Continue
Limit=-25.26 dBm
20 1 Maker:
1.2483.732 MHz
-61.96 dBm
2.2483.500 MHz
— =30 1 -64.60 dBm
E
3
= -40 A
(5]
>
5
_50 4
1
_60 -
_70 -
_80 4
— Trace
—— Limit
-90 T T T T T T T
2472.0 2500.0
Frequency (MHz) 2025.12-12 152998

46




GFSK_DH5_HCH_2480MHz_Ant1_NTNV

10 Ant: Ant1
Start: 30 MHz
Stop: 25 GHz
RBW: 100 kHz
01 1 VBW: 300 kHz
¢ Detector: Peak
TraceType: MAX Hold
SweepPoint: 30001
-10 4 SweepTime: 2.39 s
Sweep: Continue
Limit=-25.26 dBm
-20 Maker:
1. 2480.389 MHz
-5.44 dBm
2.4959.910 MHz
— 30 A -40.82 dBm
E
&8 2
Z 40 4
O
>
3
_50 <
_60 .
_70 .
-80
—— Trace
— Limit
-90 T T T T T T T T T
30.0 25000.0
Frequency (MHz) 2025-12-12 15:29:51
GFSK_DH5 HOPP Ant1 NTNV
10 Ant: Ant1
Start: 2310 MHz
Stop: 2410 MHz
RBW: 100 kHz
01 VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 2001
-10 4 SweepTime: 9.6 ms
Sweep: Continue
Limit=-24.27 dBm
20 1 Maker:
1. 2398.950 MHz
-54.89 dBm
2.2400.000 MHz
— =30 1 -55.66 dBm
E
3
= -40 A
o
>
3
=50 1
=60 '
_70 -
_80 4
— Trace
—— Limit
-90 T T T T T T T T
2310.0 2410.0

Frequency (MHz) 20251212 15:31:4(

47




GFSK_DH5_HOPP_Ant1_NTNV

Ant: Ant1
Start: 2472 MHz
Stop: 2500 MHz
RBW: 100 kHz
0+ VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
-10 4 SweepTime: 2.73 ms
Sweep: Continue
Limit=-24.27 dBm
=20 Maker:
1.2483.984 MHz
-51.52 dBm
2.2483.500 MHz
30 65.22 dBm
E
g
— 40 1
(8]
>
i 1
-50 1 ¢
_60 4
_70 <
_80 4
—— Trace
— Limit
-90 T T T T T T T
2472.0 2500.0
Frequency (MHz) 2025-12-12 15:32:12
Pi/ADQPSK_2DH5_LCH_2402MHz_Ant1_NTNV
10 Ant: Ant1
Start: 2310 MHz
Stop: 2410 MHz
RBW: 100 kHz
04 VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 2001
-10 4 SweepTime: 9.6 ms
Sweep: Continue
Limit=-24.28 dBm
20 1 Maker:
1.2350.100 MHz
-57.07 dBm
2.2400.000 MHz
30 -58.97 dBm
E
3
= -40 A
(5]
>
5
_50 4
1
_60 -
_70 -
_80 4
— Trace
—— Limit
-90 T T T T T T T
2310.0 2410.0
Frequency (MHz) 2025-12-12 15:37'53

48




Pi/ADQPSK_2DHS5 LCH_2402MHz_Ant1_NTNV

Ant: Ant1
Start: 30 MHz
Stop: 25 GHz
RBW: 100 kHz
0+ VBW: 300 kHz
Detector: Peak
q} TraceType: MAX Hold
SweepPoint: 30001
-10 4 SweepTime: 2.39 s
Sweep: Continue
Limit=-24.28 dBm
=20 Maker:
1. 2402.150 MHz
-6.82 dBm
2.4803.432 MHz
— 30 A -43.53 dBm
E
g
= 40 - 2
® ¢
>
3
_50 <
_60 .
_70 .
_80 <
—— Trace
— Limit
-90 T T T T T T T T
30.0 25000.0
Frequency (MHz) 2025-12-12 15
Pi/ADQPSK_2DH5_MCH_2441MHz_Ant1_NTNV
10 Ant: Ant1
Start: 30 MHz
Stop: 256 GHz
RBW: 100 kHz
04 VBW: 300 kHz
Detector: Peak
1 TraceType: MAX Hold
¢ SweepPoint: 30001
-10 4 SweepTime: 2.39 s
Sweep: Continue
Limit=-24.46 dBm
20 1 Maker:
1. 2440.437 MHz
-8.44 dBm
2.4882.503 MHz
— =30 1 -43.06 dBm
E
[a3]
S 40 2
(5]
>
3
_50 4
_60 -
_70 -
_80 4
— Trace
—— Limit
-90 T T T T T T T T
30.0 25000.0
Frequency (MHz) 2025-12-12 15:40:02

49




Pi/4ADQPSK_2DH5 HCH_2480MHz_Ant1_NTNV

Frequency (MHz) 2025-12-12 15:41:49

Ant: Ant1
Start: 2472 MHz
Stop: 2500 MHz
RBW: 100 kHz
0+ VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
-10 4 SweepTime: 2.73 ms
Sweep: Continue
Limit=-25.12 dBm
=20 Maker:
1.2483.676 MHz
-61.74 dBm
2.2483.500 MHz
— 30 A -65.74 dBm
E
g
— 40 1
O
>
3
_50 <
H
_60 4
_70 -
_80 4
—— Trace
— Limit
-90 T T T T T T T
2472.0 2500.0
Frequency (MHz) 20251212 15:41:25
Pi/ADQPSK_2DH5 HCH_2480MHz_Ant1_NTNV
10 Ant: Ant1
Start: 30 MHz
Stop: 256 GHz
RBW: 100 kHz
04 VBW: 300 kHz
1 Detector: Peak
TraceType: MAX Hold
[ SweepPoint: 30001
-10 4 SweepTime: 2.39 s
Sweep: Continue
Limit=-25.12 dBm
20 1 Maker:
1. 2479.557 MHz
-8.05 dBm
2.4959.910 MHz
— =30 1 -43.82 dBm
E
[a3]
S 40 2
° ¢
>
3
_50 4
_60 -
_70 -
_80 .
— Trace
—— Limit
-90 T T T T T T T T
30.0 25000.0

50




Pi/ADQPSK_2DH5 HOPP_Ant1_NTNV

10 Ant: Ant1
Start: 2310 MHz
Stop: 2410 MHz
RBW: 100 kHz
0+ VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 2001
-10 4 SweepTime: 9.6 ms
Sweep: Continue
Limit=-24 dBm
=20 Maker:
1. 2391.850 MHz
-55.74 dBm
2.2400.000 MHz
30 58.62 dBm
E
g
= 40 1
(8]
>
]
-50 A 1
_60 4
_70 <
_80 4
—— Trace
— Limit
-90 T T T T T T T T
2310.0 2410.0
Frequency (MHz) 2025-12-12 15:43:36
Pi/4ADQPSK_2DH5 HOPP_Ant1_NTNV
10 Ant: Ant1
Start: 2472 MHz
Stop: 2500 MHz
RBW: 100 kHz
04 VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
-10 4 SweepTime: 2.73 ms
Sweep: Continue
Limit=-24 dBm
20 1 Maker:
1.2492.804 MHz
-51.95 dBm
2.2483.500 MHz
30 58.92 dBm
E
3
= -40 A
(5]
>
9 1
=50 A ¢
" WWWWWWWW
_70 -
_80 4
— Trace
—— Limit
-90 T T T T T T T T T
2472.0 2500.0
Frequency (MHz) 2025-12-12 15:44:01

51




8DPSK_3DH5_LCH_2402MHz_Ant1_NTNV

Frequency (MHz)

2025-12-12 155

Ant: Ant1
Start: 2310 MHz
Stop: 2410 MHz
RBW: 100 kHz
0+ VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 2001
-10 4 SweepTime: 9.6 ms
Sweep: Continue
Limit=-24.14 dBm
=20 A Maker:
1. 2350.000 MHz
-53.21 dBm
2.2400.000 MHz
— 30 A -56.44 dBm
E
g
— 40 1
o
>
3
-50 1.
_60 4
_70 <
_80 4
—— Trace
— Limit
-90 T T T T T T T
2310.0 2410.0
Frequency (MHz) 2025-12-12 15:52:08
8DPSK_3DH5 LCH 2402MHz_Ant1 NTNV
10 Ant: Ant1
Start: 30 MHz
Stop: 256 GHz
RBW: 100 kHz
04 VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 30001
-10 4 SweepTime: 2.39 s
Sweep: Continue
Limit=-24.14 dBm
20 1 Maker:
1. 2402.150 MHz
-7.79 dBm
2.4804.264 MHz
30 -40.89 dBm
&
5 2
= -40 A
o
>
5
_50 4
_60 -
_70 -
_80 4
— Trace
—— Limit
-90 T T T T T T T
30.0 25000.0

2:31

52




8DPSK_3DH5_MCH_2441MHz_Ant1_NTNV

Ant: Ant1
Start: 30 MHz
Stop: 25 GHz
RBW: 100 kHz
0+ VBW: 300 kHz
1 Detector: Peak
¢ TraceType: MAX Hold
SweepPoint: 30001
-10 4 SweepTime: 2.39 s
Sweep: Continue
Limit=-24.3 dBm
=20 Maker:
1.2441.270 MHz
-6.15 dBm
2.4882.503 MHz
— 30 A -42.98 dBm
E
g
= 40 3
O
>
3
_50 <
_60 .
_70 .
_80 .
—— Trace
— Limit
-90 T T T T T T T T
30.0 25000.0
Frequency (MHz) 2025-12-12 15
8DPSK_3DH5 HCH_2480MHz Ant1 NTNV
10 Ant: Ant1
Start: 2472 MHz
Stop: 2500 MHz
RBW: 100 kHz
04 VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
-10 4 SweepTime: 2.73 ms
Sweep: Continue
Limit=-24.84 dBm
20 1 Maker:
1.2483.704 MHz
-61.61 dBm
2.2483.500 MHz
— =30 1 -64.51 dBm
E
3
= -40 A
(5]
>
3
_50 4
1
=60 . 2
_70 -
_80 4
— Trace
—— Limit
-90 T T T T T T T
2472.0 2500.0
Frequency (MHz) 2025-12-12 155552

53




8DPSK_3DH5 HCH_2480MHz_Ant1_NTNV

10 Ant: Ant1
Start: 30 MHz
Stop: 25 GHz
RBW: 100 kHz
01 VBW: 300 kHz
Detector: Peak
1 TraceType: MAX Hold
[ ] SweepPoint: 30001
-10 4 SweepTime: 2.39 s
Sweep: Continue
Limit=-24.84 dBm
-20 Maker:
1. 2479.557 MHz
-8.55 dBm
2.4959.910 MHz
— 30 A -40.55 dBm
&
2
o
= 40 1 ¢
o
>
]
_50 <
_60 .
_70 .
_80 4
—— Trace
— Limit
-90 T T T T T T T T T
30.0 25000.0
Frequency (MHz) 2025-12-12 155615
8DPSK_3DH5 HOPP Ant1 NTNV
10 Ant: Ant1
Start: 2310 MHz
Stop: 2410 MHz
RBW: 100 kHz
01 VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 2001
-10 4 SweepTime: 9.6 ms
Sweep: Continue
Limit=-23.91 dBm
20 1 Maker:
1. 2382.000 MHz
-52.52 dBm
2.2400.000 MHz
— =30 1 -52.88 dBm
E
3
= -40 A
o
>
s 1
507 * [
_60 -
_70 -
_80 4
— Trace
—— Limit
-90 T T T T T T T T
2310.0 2410.0

Frequency (MHz)

2025-12-12 15:59:58

54




8DPSK_3DH5 HOPP_Ant1_NTNV

Level (dBm)

10 Ant. Antt
Start: 2472 MHz
Stop: 2500 MHz
RBW: 100 kHz
0+ VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
-10 4 SweepTime: 2.73 ms
Sweep: Continue
Limit=-23.91 dBm
=20 Maker:
1. 2495.968 MHz
-51.22 dBm
2.2483.500 MHz
-30 A -59.16 dBm
-40
1
_50 - .
_60 4
_70 <
_80 4
—— Trace
— Limit
-90 T T T T T T T T T
2472.0 2500.0
Frequency (MHz) 2025-12-12 16:00:28

55




