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RF Test Data for Bluetooth
(Conducted Measurements)

General Description of EUT

Product Name: Mini Bluetooth digital power amplifier
Test Model: M19 BT
Sample ID: HC-C-202407-0104-02-01

Environmental Conditions

Temperature: 24.6°C

Relative Humidity: | 52.1%

Test Voltage: DC 5V

Test Engineer: Mike Yan

Note: For a more detailed features description, please refer to the report TBR-C-202407-0104-1

The report only show the worst case data.

FCC ID: 2A4RO-M19BT TB-RF-074-1.0
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1. Duty Cycle
Condition Mode Frequency (MHz) Antenna Duty Cycle (%) Correction Factor (dB) 1/T (kHz)

NVNT 1-DH1 2402 Antl 30.4 5.17 2.63
NVNT 1-DH1 2441 Antl 30.4 5.17 2.63
NVNT 1-DH1 2480 Antl 30.4 5.17 2.63
NVNT 2-DH1 2402 Antl 30.4 5.17 2.63
NVNT 2-DH1 2441 Antl 31.2 5.06 2.56
NVNT 2-DH1 2480 Antl 31.2 5.06 2.56
NVNT 3-DH1 2402 Antl 31.2 5.06 2.56
NVNT 3-DH1 2441 Antl 31.2 5.06 2.56
NVNT 3-DH1 2480 Antl 31.2 5.06 2.56

FCC ID: 2A4RO-M19BT TB-RF-074-1.0




Shenzhen Toby Technology Co., Ltd.
Add: 1/F.Building 6, Rundongsheng Industrial Zone, Longzhu, Xixiang, Bao'an District, Shenzhen, Guangdong,
China

Report No.: TBR-C-202407-0104-1
Page: 4 0of 72

Test Graphs

Duty Cycle NVNT 1-DH1 2402MHz Antl
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Duty Cycle NVNT 1-DH1 2480MHz Antl

| == Keysight Spectrum Analyzer - Swept A
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Duty Cycle NVNT 2-DH1 2402MHz Antl
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Duty Cycle NVNT 2-DH1 2441MHz Antl
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Duty Cycle NVNT 2-DH1 2480MHz Antl
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Duty Cycle NVNT 3-DH1 2402MHz Antl
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Duty Cycle NVNT 3-DH1 2480MHz Antl
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2. Maximum Conducted Output Power
Condition Mode Frequency (MHz) Antenna Total Power (dBm) Limit (dBm) Verdict
NVNT 1-DH1 2402 Antl 4.12 21 Pass
NVNT 1-DH1 2441 Antl 0.352 21 Pass
NVNT 1-DH1 2480 Antl -1.165 21 Pass
NVNT 1-DH3 2441 Antl 2.999 21 Pass
NVNT 1-DH5 2441 Antl 2.892 21 Pass
NVNT 2-DH1 2402 Antl 4.268 21 Pass
NVNT 2-DH1 2441 Antl 2.506 21 Pass
NVNT 2-DH1 2480 Antl -0.925 21 Pass
NVNT 2-DH3 2441 Antl 2.934 21 Pass
NVNT 2-DH5 2441 Antl 2.929 21 Pass
NVNT 3-DH1 2402 Antl 4,961 21 Pass
NVNT 3-DH1 2441 Antl 3.118 21 Pass
NVNT 3-DH1 2480 Antl -0.47 21 Pass
NVNT 3-DH3 2441 Antl 3.019 21 Pass
NVNT 3-DH5 2441 Antl 2.943 21 Pass

FCC ID: 2A4RO-M19BT TB-RF-074-1.0
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Test Graphs
Power NVNT 1-DH1 2402MHz Antl
| == Keysight Spectrum Analyzer - Swept A ==

| SENSE:INT] [ | 09:29:27 AM Aug 02, 2024
Avg Type: Log-Pwr

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

IFGain:Low #Atten: 30 dB

Ref Offset 4.55 dB
1LD dBidiv  Ref 20.00 dBm
og

Span 10.00 MHz
#VBW 6.0 MHz Sweep 1.333 ms (10001 pts

IMSG STATUS

Power NVNT 1-DH1 2441MHz Antl

| == Keysight Spectrum Analyzer - Swept A ==
| SENSE:INT] |
Avg Type: Log-Pwr
PNO: Fast -»— Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 4.6 dB
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Power NVNT 1-DH1 2480MHz Antl
| == Keysight Spectrum Analyzer - Swept A ==

| SENSE:INT] |

Avg Type: Log-Pwr
PNO: Fast -»— Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 4.6 dB
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og
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Power NVNT 1-DH3 2441MHz Antl

| == Keysight Spectrum Analyzer - Swept A

==

10:10:32 AM Aug 02, 2024
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Power NVNT 1-DH5 2441MHz Antl
| == Keysight Spectrum Analyzer - Swept A ==
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Power NVNT 2-DH1 2402MHz Antl

| == Keysight Spectrum Analyzer - Swept A

==

| SENSE:INT] [ |

09:45:59 AM Aug 02, 2024

Avg Type: Log-Pwr
PNO: Fast -»— Trig: Free Run Avg|Hold: 100/100

IFGain:Low #Atten: 30 dB

Ref Offset 4.55 dB
Ref 20.00 dBm
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IMSG STATUS
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Power NVNT 2-DH1 2441MHz Antl

| == Keysight Spectrum Analyzer - Swept A ==
RF 500 AC | SENSE:INT] |
Center Freq 2.441000000 GHz . Avg Type: Log-Pwr
PNO: Fast -»— Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 4.6 dB
Ref 20.00 dBm

Span 10.00 MHz
#VBW 6.0 MHz Sweep 1.333 ms (10001 pts

IMSG STATUS

Power NVNT 2-DH1 2480MHz Antl

| == Keysight Spectrum Analyzer - Swept A ==
| SENSE:INT] [ | 09:50:37 AM Aug 02, 2024
Avg Type: Log-Pwr TRACH
PNO: Fast -»— Trig: Free Run Avg|Hold: 100/100 TP
IFGain:Low #Atten: 30 dB DeTHd

Ref Offset 4.6 dB
Ref 20.00 dBm

Span 10.00 MHz
#VBW 6.0 MHz Sweep 1.333 ms (10001 pts

IMSG STATUS
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Power NVNT 2-DH3 2441MHz Antl

| == Keysight Spectrum Analyzer - Swept A ==
RF 500 AC | SENSE:INT] |
Center Freq 2.441000000 GHz . Avg Type: Log-Pwr
PNO: Fast -»— Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 4.6 dB
Ref 20.00 dBm

Span 10.00 MHz
#VBW 6.0 MHz Sweep 1.333 ms (10001 pts

IMSG STATUS

Power NVNT 2-DH5 2441MHz Antl

| == Keysight Spectrum Analyzer - Swept A ==
| SENSE:INT] [ | 10:13:56 AM Aug 02, 2024
Avg Type: Log-Pwr TRACH
PNO: Fast -»— Trig: Free Run Avg|Hold: 100/100 TP
IFGain:Low #Atten: 30 dB DeTHd

Ref Offset 4.6 dB
Ref 20.00 dBm

Span 10.00 MHz
#VBW 6.0 MHz Sweep 1.333 ms (10001 pts

IMSG STATUS
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Power NVNT 3-DH1 2402MHz Antl
| == Keysight Spectrum Analyzer - Swept A ==
RF 500 AC | SENSE:INT] [ |
Center Freq 2.402000000 GHz . Avg Type: Log-Pwr
PNO: Fast -»— Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Mkr1 2.402 062 GHz
Ref Offset 4.55 dB
1L%gsjdiv R?ef 25.?10 dBm 4.961 dBm

Span 10.00 MHz
#VBW 6.0 MHz Sweep 1.333 ms (10001 pts

IMSG STATUS

Power NVNT 3-DH1 2441MHz Antl

| == Keysight Spectrum Analyzer - Swept A ==
| SENSE:INT] [ | 10:06:19 AM Aug 02, 2024
Avg Type: Log-Pwr TRACH
PNO: Fast -»— Trig: Free Run Avg|Hold: 100/100 TP
IFGain:Low #Atten: 30 dB DeTHd

Ref Offset 4.6 dB
Ref 20.00 dBm

Span 10.00 MHz
#VBW 6.0 MHz Sweep 1.333 ms (10001 pts

IMSG STATUS

FCC ID: 2A4RO-M19BT TB-RF-074-1.0
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Power NVNT 3-DH1 2480MHz Antl

| == Keysight Spectrum Analyzer - Swept A ==
RF 500 AC | SENSE:INT] [ | 10:08:20 AM 2024
Center Freq 2.480000000 GHz . Avg Type: Log-Pwr USE
PNO: Fast -»— Trig: Free Run Avg|Hold: 100/100 TP
IFGain:Low #Atten: 30 dB i3y P

Ref Offset 4.6 dB
Ref 20.00 dBm

Span 10.00 MHz
#VBW 6.0 MHz Sweep 1.333 ms (10001 pts

IMSG STATUS

Power NVNT 3-DH3 2441MHz Antl

| == Keysight Spectrum Analyzer - Swept A ==
| SENSE:INT] [ | 10:14:18 AM Aug 02, 2024
Avg Type: Log-Pwr TRACH
PNO: Fast -»— Trig: Free Run Avg|Hold: 100/100 TP
IFGain:Low #Atten: 30 dB DeTHd

Ref Offset 4.6 dB
Ref 20.00 dBm

Span 10.00 MHz
#VBW 6.0 MHz Sweep 1.333 ms (10001 pts

IMSG STATUS

FCC ID: 2A4RO-M19BT TB-RF-074-1.0
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Power NVNT 3-DH5 2441MHz Antl

| == Keysight Spectrum Analyzer - Swept A

" RF S0n  AC [ senseanT] [

Avg Type: Log-Pwr

Center Freq 2.441000000 GHz
Avg|Hold: 100/100

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

Ref Offset 4.6 dB
Ref 20.00 dBm

Center 2.441000 GHz
#Res BW 2.0 MHz

#VBW 6.0 MHz

Sweep 1.333 ms (10001 pts

Span 10.00 MHz

IMSG STATUS

FCC ID: 2A4RO-M19BT

TB-RF-074-1.0
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3. -20dB Bandwidth

Condition Mode Frequency (MHz) Antenna -20 dB Bandwidth (MHz) Limit -20 dB Bandwidth (MHz) Verdict
NVNT 1-DH1 2402 Antl 0.98 0 Pass
NVNT 1-DH1 2441 Antl 0.96 0 Pass
NVNT 1-DH1 2480 Antl 0.96 0 Pass
NVNT 2-DH1 2402 Antl 1.28 0 Pass
NVNT 2-DH1 2441 Antl 1.26 0 Pass
NVNT 2-DH1 2480 Antl 1.27 0 Pass
NVNT 3-DH1 2402 Antl 1.22 0 Pass
NVNT 3-DH1 2441 Antl 1.24 0 Pass
NVNT 3-DH1 2480 Antl 1.24 0 Pass

FCC ID: 2A4RO-M19BT TB-RF-074-1.0
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Test Graphs
-20dB Bandwidth NVNT 1-DH1 2402MHz Ant1
| == Keysight Spectrum Analyzer - Occupied BW ==

| SENSE:INT] [ | 09:20:42 AM Aug 02, 2024

Radio Std: Nene

Center Freq: 2.402000000 GHz
—». Trig: Free Run Avg|Hold: 100/100

#Atten: 30 dB Radio Device: BTS

#IFGain:Low

Ref Offset 4.66 dB
Ref 24.55 dBm

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

878.22 kHz

Mkr3 2.402486 GHz

#VBW 100 kHz

Total Power 10.2 dBm

99.00 %
-20.00 dB

-4.838 kHz
981.6 kHz

% of OBW Power
x dB

STATUS

-20dB Bandwidth NVNT 1-DH1 2441MHz Antl

| == Keysight Spectrum Analyzer - Occupied BW

==

| SENSE:INT] [ |
Center Freq: 2.441000000 GHz

—». Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB

09:32:12 AM Aug 02, 2024
Radio Std: Nene

#IFGain:Low Radio Device: BTS

Ref Offset 4.6 dB
Ref 24.60 dBm

Occupied Bandwidth

879.88 kHz
1.272 kHz
960.6 kHz

Transmit Freq Error
x dB Bandwidth

Mkr3 2.441482 GHz

#VBW 100 kHz

Total Power 6.58 dBm

99.00 %
-20.00 dB

% of OBW Power
x dB

STATUS
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-20dB Bandwidth NVNT 1-DH1 2480MHz Ant1
| == Keysight Spectrum Analyzer - Occupied BW ==
RF 500 AC | SENSE:INT] [ | 09:34:16 AM Aug 02, 2024

Center Freq: 2.480000000 GHz Radio Std: None
—». Trig: Free Run Avg|Hold: 100/100

#FGain:Low #Atten: 30 dB Radio Device: BTS

Mkr3 2.480477 GHz

Ref Offset 4.6 dB
Ref 24.60 dBm

#VBW 100 kHz

Occupied Bandwidth Total Power 2.76 dBm
876.01 kHz

Transmit Freq Error -1.453 kHz % of OBW Power 99.00 %
x dB Bandwidth 957.2 kHz x dB -20.00 dB

IMSG STATUS

-20dB Bandwidth NVNT 2-DH1 2402MHz Antl

| == Keysight Spectrum Analyzer - Occupied BW ==
RF 500 AC | SENSE:INT] [ | 09:46:20 AM Aug 02, 2024
Center Freq: 2.402000000 GHz Radio 5td: None
—». Trig: Free Run Avg|Hold: 100/100
#FGain:Low #Atten: 30 dB Radio Device: BTS

Mkr3 2.402644 GHz

Ref Offset 4.66 dB
Ref 24.55 dBm

#VBW 100 kHz

Occupied Bandwidth Total Power 9.51 dBm
1.1606 MHz

Transmit Freq Error 2.130 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.284 MHz x dB -20.00 dB

IMSG STATUS

FCC ID: 2A4RO-M19BT TB-RF-074-1.0
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-20dB Bandwidth NVNT 2-DH1 2441MHz Antl
| == Keysight Spectrum Analyzer - Occupied BW ==
RF 500 AC | SENSE:INT] [ | 09:49:06 AM Aug 02, 2024

Center Freq: 2.441000000 GHz Radio Std: None
—». Trig: Free Run Avg|Hold: 100/100

#FGain:Low #Atten: 30 dB Radio Device: BTS

Mkr3 2.441622 GHz
Ref 24,50 dBm 19.234 dBm

#VBW 100 kHz

Occupied Bandwidth Total Power 7.59 dBm
1.1724 MHz

Transmit Freq Error -8.420 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.261 MHz x dB -20.00 dB

IMSG STATUS

-20dB Bandwidth NVNT 2-DH1 2480MHz Antl

| == Keysight Spectrum Analyzer - Occupied BW ==
RF 500 AC | SENSE:INT] [ | 09:50:58 AM Aug 02, 2024
Center Freq: 2.480000000 GHz Radio 5td: None
—». Trig: Free Run Avg|Hold: 100/100
#FGain:Low #Atten: 30 dB Radio Device: BTS

Mkr3 2.480624 GHz

Ref Offset 4.6 dB
Ref 24.60 dBm

I I I
1 I

#VBW 100 kHz

Occupied Bandwidth Total Power 3.95 dBm
1.1728 MHz

Transmit Freq Error -11.502 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.270 MHz x dB -20.00 dB

IMSG STATUS

FCC ID: 2A4RO-M19BT TB-RF-074-1.0
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-20dB Bandwidth NVNT 3-DH1 2402MHz Ant1
| == Keysight Spectrum Analyzer - Occupied BW ==
RF 500 AC | SENSE:INT] [ | 10:04:15 AM Aug 02, 2024

Center Freq: 2.402000000 GHz Radio Std: None
—». Trig: Free Run Avg|Hold: 100/100

#FGain:Low #Atten: 30 dB Radio Device: BTS

Mkr3 2.402607 GHz

Ref Offset 4.66 dB
Ref 24.55 dBm

#VBW 100 kHz

Occupied Bandwidth Total Power 10.0 dBm
1.1500 MHz

Transmit Freq Error -4.273 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.223 MHz x dB -20.00 dB

IMSG STATUS

-20dB Bandwidth NVNT 3-DH1 2441MHz Antl

| == Keysight Spectrum Analyzer - Occupied BW ==
RF 500 AC | SENSE:INT] [ | 10:06:45 AM Aug 02, 2024
Center Freq: 2.441000000 GHz Radio Std: None
—». Trig: Free Run Avg|Hold: 100/100
#FGain:Low #Atten: 30 dB Radio Device: BTS

Mkr3 2.441618 GHz

Ref Offset 4.6 dB
Ref 24.60 dBm

#VBW 100 kHz

Occupied Bandwidth Total Power 8.23 dBm
1.1537 MHz

Transmit Freq Error -1.639 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.239 MHz x dB -20.00 dB

IMSG STATUS

FCC ID: 2A4RO-M19BT TB-RF-074-1.0
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-20dB Bandwidth NVNT 3-DH1 2480MHz Antl

| == Keysight Spectrum Analyzer - Occupied BW
"

==

| SENSE:INT] [ |
Center Freq: 2.480000000 GHz

—». Trig: Free Run
#Atten: 30 dB

10:08:44 AM Aug 02, 2024
Radio Std: Nene

Avg[Hold: 100/100

#IFGain:Low Radio Device: BTS

Ref Offset 4.6 dB
Ref 24.60 dBm

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

1.1555 MHz

Mkr3 2.480608 GHz
-21.809 dBm

#VBW 100 kHz

Total Power 4.56 dBm

-9.607 kHz
1.236 MHz

% of OBW Power
x dB

99.00 %
-20.00 dB

STATUS

FCC ID: 2A4RO-M19BT

TB-RF-074-1.0
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4. Occupied Channel Bandwidth

Condition Mode Frequency (MHz) Antenna 99% OBW (MHz)
NVNT 1-DH1 2402 Antl 0.896
NVNT 1-DH1 2441 Antl 0.891
NVNT 1-DH1 2480 Antl 0.897
NVNT 2-DH1 2402 Antl 1.145
NVNT 2-DH1 2441 Antl 1.168
NVNT 2-DH1 2480 Antl 1.169
NVNT 3-DH1 2402 Antl 1.169
NVNT 3-DH1 2441 Antl 1.16
NVNT 3-DH1 2480 Antl 1.147

FCC ID: 2A4RO-M19BT TB-RF-074-1.0




Shenzhen Toby Technology Co., Ltd. Hittp: www.tobylab.cn

R rt No.: TBR-C-202407-0104-1
Add: 1/F.Building 6, Rundongsheng Industrial Zone, Longzhu, Xixiang, Bao'an District, Shenzhen, Guangdong, epo.t 2 CAZFL0
China Page: 25 of 72
Test Graphs
OBW NVNT 1-DH1 2402MHz Antl
| Keysight Spectrum Analyzer Occupied BW ==

| SENSE:INT] [ |

09:29:34 AM Aug 02, 2024

Center Freq: 2.402000000 GHz
—». Trig: Free Run Avg|Hold: 100/100

#IFGain:Low #Atten: 30 dB

Radio Std: Nene

Radio Device: BTS

Ref Offset 4.66 dB
Ref 24.55 dBm

#VBW 100 kHz

Total Power 10.2 dBm

Occupied Bandwidth

895.91 kHz
10.148 kHz
1.018 MHz

99.00 %
-20.00 dB

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

IMSG STATUS

OBW NVNT 1-DH1 2441MHz Antl

| == Keysight Spectrum Analyzer - Occupied BW

==

RF 50 AC

| SENSE:INT]

09:32:03 AM Aug 02, 2024

Center Freq: 2.441000000 GHz
—». Trig: Free Run Avg|Hold: 100/100

#IFGain:Low #Atten: 30 dB

Radio Std: Nene

Radio Device: BTS

Ref Offset 4.6 dB
Ref 24.60 dBm

#VBW 100 kHz

Total Power 6.37 dBm

Occupied Bandwidth

890.70 kHz
-1.749 kHz
1.039 MHz

99.00 %
-20.00 dB

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

IMSG STATUS

FCC ID: 2A4RO-M19BT

TB-RF-074-1.0
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OBW NVNT 1-DH1 2480MHz Antl
| == Keysight Spectrum Analyzer - Occupied BW ==
RF 500 AC | SENSE:INT] [ | 09:34:07 AM Aug 02, 2024

Center Freq 2.4800000 GHz Center Freq: 2.480000000 GHz Radio Std: None
—». Trig: Free Run Avg|Hold: 100/100

#FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 4.6 dB
Ref 24.60 dBm

#VBW 100 kHz

Occupied Bandwidth Total Power 2.27 dBm
897.44 kHz

Transmit Freq Error -7.568 kHz % of OBW Power 99.00 %
x dB Bandwidth 961.4 kHz x dB -20.00 dB

IMSG STATUS

OBW NVNT 2-DH1 2402MHz Antl

| == Keysight Spectrum Analyzer - Occupied BW ==
RF 500 AC [ SENSE:INT] | [ 09:46:09 AM Aug 02, 2024

Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None

—». Trig: Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 4.66 dB
Ref 24.55 dBm

#VBW 100 kHz

Occupied Bandwidth Total Power 9.75 dBm
1.1447 MHz

Transmit Freq Error -955 Hz % of OBW Power 99.00 %

x dB Bandwidth 1.237 MHz x dB -20.00 dB

IMSG STATUS

FCC ID: 2A4RO-M19BT TB-RF-074-1.0
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OBW NVNT 2-DH1 2441MHz Antl
| == Keysight Spectrum Analyzer - Occupied BW ==
RF 500 AC | SENSE:INT] [ | 09:48:55 AM Aug 02, 2024

Center Freq: 2.441000000 GHz Radio Std: None
—». Trig: Free Run Avg|Hold: 100/100

#FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 4.6 dB
Ref 24.60 dBm

#VBW 100 kHz

Occupied Bandwidth Total Power 7.58 dBm
1.1685 MHz

Transmit Freq Error -71.973 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.246 MHz x dB -20.00 dB

IMSG STATUS

OBW NVNT 2-DH1 2480MHz Antl

| == Keysight Spectrum Analyzer - Occupied BW ==
RF 500 AC | SENSE:INT] [ | 09:50:47 AM Aug 02, 2024
Center Freq: 2.480000000 GHz Radio 5td: None
—». Trig: Free Run Avg|Hold: 100/100
#FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 4.6 dB
Ref 24.60 dBm

#VBW 100 kHz

Occupied Bandwidth Total Power 3.71 dBm
1.1692 MHz

Transmit Freq Error -14.186 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.266 MHz x dB -20.00 dB

IMSG STATUS

FCC ID: 2A4RO-M19BT TB-RF-074-1.0
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OBW NVNT 3-DH1 2402MHz Antl
| Keysight Spectrum Analyzer Occupied BW ==

| SENSE:INT] [ |

10:04:00 AM Aug 02, 2024

Center Freq: 2.402000000 GHz
—». Trig: Free Run Avg|Hold: 100/100

#IFGain:Low #Atten: 30 dB

Radio Std: Nene

Radio Device: BTS

Ref Offset 4.66 dB
Ref 24.55 dBm

#VBW 100 kHz

Occupied Bandwidth Total Power 10.3 dBm

1.1690 MHz
1.521 kHz
1.256 MHz

% of OBW Power
x dB

99.00 %
-20.00 dB

Transmit Freq Error
x dB Bandwidth

IMSG STATUS

OBW NVNT 3-DH1 2441MHz Antl

| == Keysight Spectrum Analyzer - Occupied BW

==

| SENSE:INT] [ |

10:06:32 AM Aug 02, 2024

Center Freq: 2.441000000 GHz
—». Trig: Free Run
#Atten: 30 dB

Avg|Hold: 100/100
#IFGain:Low

Radio Std: Nene

Radio Device: BTS

Ref Offset 4.6 dB
Ref 24.60 dBm

#VBW 100 kHz

Total Power 8.55 dBm

Occupied Bandwidth

1.1597 MHz
-6.189 kHz
1.253 MHz

% of OBW Power
x dB

99.00 %
-20.00 dB

Transmit Freq Error
x dB Bandwidth

IMSG STATUS

FCC ID: 2A4RO-M19BT

TB-RF-074-1.0
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OBW NVNT 3-DH1 2480MHz Antl
| == Keysight Spectrum Analyzer - Occupied BW ==
( RF 500 AC | SENSE:INT] [ | 10:08:32 AM Aug 02, 2024

Center Freq: 2.480000000 GHz Radio Std: None
—». Trig: Free Run Avg|Hold: 100/100

#FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 4.6 dB
Ref 24.60 dBm

#VBW 100 kHz

Occupied Bandwidth Total Power 4.88 dBm
1.1470 MHz

Transmit Freq Error -9.433 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.251 MHz x dB -20.00 dB

IMSG STATUS

FCC ID: 2A4RO-M19BT TB-RF-074-1.0
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5. Band Edge
Condition Mode Frequency (MHz) Antenna Hopping Mode Max Value (dBc) Limit (dBc) Verdict

NVNT 1-DH1 2402 Antl No-Hopping -52.04 -20 Pass
NVNT 1-DH1 2480 Antl No-Hopping -44.47 -20 Pass
NVNT 2-DH1 2402 Antl No-Hopping -52.33 -20 Pass
NVNT 2-DH1 2480 Antl No-Hopping -44.97 -20 Pass
NVNT 3-DH1 2402 Antl No-Hopping -52.13 -20 Pass
NVNT 3-DH1 2480 Antl No-Hopping -53.94 -20 Pass

FCC ID: 2A4RO-M19BT TB-RF-074-1.0
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Test Graphs

Band Edge NVNT 1-DH1 2402MHz Ant1 No-Hopping Ref

| == Keysight Spectrum Analyzer - Swept A ===

| SENSE:INT] [ | 09:29:48 AM Aug 02, 2024
Avg Type: Log-Pwr

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

IFGain:Low #Atten: 30 dB

Ref Offset 4.55 dB
1LD dBidiv  Ref 20.00 dBm
og

#VBW 300 kHz Sweep 1.000 ms (1001 pts)

IMSG STATUS

Band Edge NVNT 1-DH1 2402MHz Ant1 No-Hopping Emission

| == Keysight Spectrum Analyzer - Swept A ==
| SENSE:INT] |
Avg Type: Log-Pwr
PNO: Fast -»— Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 4.66 dB
Ref 20.00 dBm

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE -
(N [ 1(F] 2 401 8 GHz 4 uss dBm| | . 0]
2 2.400 0 GHz 48309dBm| | 00000
3 [ 2.3900GHz] 58.491 dBm ]
4 2.3782GHz -48.268 dBm ]
5 I B
6 I ]
7 - ] 0 ]
8 - -
9 - -

10 I ]

11 ] I -

IMSG STATUS

FCC ID: 2A4RO-M19BT TB-RF-074-1.0
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Band Edge NVNT 1-DH1 2480MHz Ant1l No-Hopping Ref

| == Keysight Spectrum Analyzer - Swept A

==

RF 500 AC [ SENSEINT] [ [

09:36:17 AM Aug

Avg Type: Log-Pwr

Center Freq 2.480000000 GHz
Avg|Hold: 100/100

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

Ref Offset 4.6 dB
Ref 20.00 dBm

Center 2.480000 GHz

Res BW 100 kHz #VBW 300 kHz

Mkr1 2.479 832 GHz

Sweep 1.000 ms (1001 pts)

-1.291 dBm

Span 8.000 MHz

STATUS

Band Edge NVNT 1-DH1 2480MHz Ant1 No-Hopping Emission

| == Keysight Spectrum Analyzer - Swept A

==

| SENSE:INT] |

Avg Type: Log-Pwr
PNO: Fast -»— Trig: Free Run Avg|Hold: 100/100

IFGain:Low #Atten: 30 dB

Ref Offset 4.6 dB
Ref 20.00 dBm

MKR| MODE TRC| SCL| X Y FUNCTION FUNCTION WIDTH

I N [1]f] 2.479 8 GHz 1267dBm| |
[ N [1]

2
| N[17f]  25000GHz[  -56.371dBm
4 NENES

-
—_Scwo~NOO

FUNCTION VALUE -

I
£ 2483 5 GHz 58363dBm|[ [ 0 00000000 ]

1

STATUS

=
@
]

FCC ID: 2A4RO-M19BT

TB-RF-074-1.0
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Band Edge NVNT 2-DH1 2402MHz Ant1l No-Hopping Ref

| == Keysight Spectrum Analyzer - Swept A ==
RF 500 AC | SENSE:INT] |
Center Freq 2.402000000 GHz . Avg Type: Log-Pwr
PNO: Wide -—#— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 4.55 dB
Ref 20.00 dBm

#VBW 300 kHz Sweep 1.000 ms (1001 pts)

IMSG STATUS

Band Edge NVNT 2-DH1 2402MHz Ant1 No-Hopping Emission

| == Keysight Spectrum Analyzer - Swept A ==
| SENSE:INT] [ | 09:46:31 AM Aug 02, 2024
Avg Type: Log-Pwr TRACH
PNO: Fast -»— Trig: Free Run Avg|Hold: 100/100 TP
IFGain:Low #Atten: 30 dB DeTHd

Ref Offset 4.66 dB
Ref 20.00 dBm

MKR| MODE TRC| SCL| X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE -

U N 11/ T[(Al  74018GHz|(A) 3847dBm| | I
YN 1 f]  s4000GH| ]
YN [ f]  23500GH:] I
N [1f]  23780GH| I
5 T I -
6 I I
7 I ]
8 I ]
9 I ]

10 R ]

11 R I -

d " 5

=
@
[}
@
B
d
&

FCC ID: 2A4RO-M19BT TB-RF-074-1.0
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Band Edge NVNT 2-DH1 2480MHz Ant1l No-Hopping Ref

| == Keysight Spectrum Analyzer - Swept A

==

RF 500 AC [ SENSEINT] [ [

09:51:08 AM Aug

Center Freq 2.480000000 GHz

Avg Type: Log-Pwr
PNO: Wide -»— 1rig: Free Run Avg|Hold: 100/100

IFGain:Low #Atten: 30 dB

Ref Offset 4.6 dB
Ref 20.00 dBm

#VBW 300 kHz

Sweep 1.000 ms (1001 pts)

IMSG STATUS

Band Edge NVNT 2-DH1 2480MHz Ant1 No-Hopping Emission

| == Keysight Spectrum Analyzer - Swept A

==

| SENSE:INT] |

Avg Type: Log-Pwr
Avg|Hold: 100/100

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

Ref Offset 4.6 dB
Ref 20.00 dBm

MKR| MODE TRC| SCL| X Y FUNCTION

0 N [1[f[(A) 24798GHz[(A) -1.054dBm[ |
N [1[f] 2.483 5 GHz
[N [1[f]
[ N [1[f] 2.486 1 GHz

FUNCTION WIDTH

-
SoWONIORWN

FUNCTION VALUE -

1

=
@
[}
@
B
d
&

FCC ID: 2A4RO-M19BT
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Band Edge NVNT 3-DH1 2402MHz Ant1l No-Hopping Ref
| == Keysight Spectrum Analyzer - Swept A ==
| SENSE:INT] [ | 10:04:28 AM 2024

Avg Type: Log-Pwr
PNO: Wide -»— 1rig: Free Run Avg|Hold: 100/100

IFGain:Low #Atten: 30 dB

Ref Offset 4.55 dB

1LD gB!dw Ref 20.00 dBm

#VBW 300 kHz

Sweep 1.000 ms (1001 pts)

IMSG STATUS

Band Edge NVNT 3-DH1 2402MHz Ant1 No-Hopping Emission

| == Keysight Spectrum Analyzer - Swept A

==

| SENSE:INT] [ |

10:04:32 AM Aug 02, 2024

Avg Type: Log-Pwr
—». Trig: Free Run Avg|Hold: 100/100

#Atten: 30 dB

PNO: Fast
IFGain:Low

Ref Offset 4.66 dB
Ref 20.00 dBm

MKR| MODE TRC| SCL|

FUNCTION

FUNCTION WIDTH

FUNCTION VALUE -

I ENEATS S0 Giiz T — I
2 KA 24000GHzl497030Bm | ]
YN [ f]  23500GH:] I
« EEREA 23779 GHz I
5 — I -
6 I I
7 I ]
8 I ]
9 I ]
10 R ]
11 R I -
d " 5
IMSG STATUS

FCC ID: 2A4RO-M19BT

TB-RF-074-1.0
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Band Edge NVNT 3-DH1 2480MHz Ant1l No-Hopping Ref
| == Keysight Spectrum Analyzer - Swept A ==
RF 500 AC | SENSE:INT] [ | 10:08:55 AM Aug
Center Freq 2.480000000 GHz Avg Type: Log-Pwr

PNO: Wide -»— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 4.6 dB
Ref 20.00 dBm

Center 2.480000 GHz Span 8.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

IMSG STATUS

Band Edge NVNT 3-DH1 2480MHz Ant1 No-Hopping Emission

| == Keysight Spectrum Analyzer - Swept A ==
| SENSE:INT] |
Avg Type: Log-Pwr
PNO: Fast -»— Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 4.6 dB
Ref 20.00 dBm

MKR| MODE TRC| SCL| X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE -

i N [1]1[(A] 24B00GHz[{A) -1911dBm| | I
2 MEENEN 2483 5 GHz 57.109dBm| | ]
I N [1[f]  25000GHz] 1
glIlllﬂ_!EIEEIE R
] I -
6 ] R
7 ] I
8 ] I
9 ] I
10 ] 1
1 | R -
d m 5
IMSG STATUS

FCC ID: 2A4RO-M19BT TB-RF-074-1.0
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6. Band Edge(Hopping)

Condition Mode Frequency (MHz) Antenna Hopping Mode Max Value (dBc) Limit (dBc) Verdict
NVNT 1-DH1 2402 Antl Hopping -52.39 -20 Pass
NVNT 1-DH1 2480 Antl Hopping -45.16 -20 Pass
NVNT 2-DH1 2402 Antl Hopping -52.9 -20 Pass
NVNT 2-DH1 2480 Antl Hopping -50.18 -20 Pass
NVNT 3-DH1 2402 Antl Hopping -53.33 -20 Pass
NVNT 3-DH1 2480 Antl Hopping -51.04 -20 Pass

FCC ID: 2A4RO-M19BT TB-RF-074-1.0
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Test Graphs
Band Edge(Hopping) NVNT 1-DH1 2402MHz Ant1 Hopping Ref
| == Keysight Spectrum Analyzer - Swept A ==

| SENSE:INT] [ | 09:38:31 AM Aug 02, 2024
Avg Type: Log-Pwr

PNO: Wide -—#— Trig: FreeRun Avg|Hold: 2000/2000

IFGain:Low #Atten: 30 dB

Ref Offset 4.55 dB
1LD dBidiv  Ref 20.00 dBm
og

#VBW 300 kHz Sweep 1.000 ms (1001 pts)

IMSG STATUS

Band Edge(Hopping) NVNT 1-DH1 2402MHz Ant1 Hopping Emission

| == Keysight Spectrum Analyzer - Swept A ==
| SENSE:INT] |
Avg Type: Log-Pwr
PNO: Fast -»— Trig: Free Run Avg|Hold: 2000/2000
IFGain:Low #Atten: 30 dB

Ref Offset 4.66 dB
Ref 20.00 dBm
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Band Edge(Hopping) NVNT 1-DH1 2480MHz Ant1l Hopping Ref

| == Keysight Spectrum Analyzer - Swept A ==
| SENSE:INT] [ | 09:40:51 AM Aug 02, 2024

Avg Type: Log-Pwr 4
PNO: Wide -—#— Trig: FreeRun Avg|Hold: 2000/2000
IFGain:Low #Atten: 30 dB

Ref Offset 4.6 dB
1LD dBidiv  Ref 20.00 dBm
og

Span 8.000 MHz
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

IMSG STATUS

Band Edge(Hopping) NVNT 1-DH1 2480MHz Ant1 Hopping Emission

| == Keysight Spectrum Analyzer - Swept A ==

| SENSE:INT] [ | 09:41:25 AM Aug 02, 2024
Avg Type: Log-Pwr

PNO: Fast -»— Trig: Free Run Avg|Hold: 2000/2000

IFGain:Low #Atten: 30 dB

Ref Offset 4.6 dB
Ref 20.00 dBm
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IMSG STATUS
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Band Edge(Hopping) NVNT 2-DH1 2402MHz Ant1l Hopping Ref

| == Keysight Spectrum Analyzer - Swept A ==
RF 500 AC | SENSE:INT] [ |
Center Freq 2.402000000 GHz . Avg Type: Log-Pwr
PNO: Wide -—#— Trig: FreeRun Avg|Hold: 2000/2000
IFGain:Low #Atten: 30 dB

MKkr1 2.402 848 GHz
Ref 20.00 dBm 5.556 dBm

#VBW 300 kHz Sweep 1.000 ms (1001 pts)

IMSG STATUS

Band Edge(Hopping) NVNT 2-DH1 2402MHz Ant1 Hopping Emission

| == Keysight Spectrum Analyzer - Swept A ==
| SENSE:INT] [ | 09:42:50 AM Aug 02, 2024
Avg Type: Log-Pwr TRACH
PNO: Fast -»— Trig: Free Run Avg|Hold: 2000/2000 TP
IFGain:Low #Atten: 30 dB DeTHd

Ref Offset 4.66 dB
Ref 20.00 dBm

MKR| MODE| TRC| SCL| X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE B
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Band Edge(Hopping) NVNT 2-DH1 2480MHz Ant1l Hopping Ref
| == Keysight Spectrum Analyzer - Swept A ==
| SENSE:INT] [ | 09:56:33 AM Aug

, 2024

Avg Type: Log-Pwr
PNO: Wide -—#— Trig: FreeRun Avg|Hold: 2000/2000
IFGain:Low #Atten: 30 dB

Ref Offset 4.6 dB
1LD dBidiv  Ref 20.00 dBm
og

Span 8.000 MHz
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

IMSG STATUS

Band Edge(Hopping) NVNT 2-DH1 2480MHz Ant1 Hopping Emission

| == Keysight Spectrum Analyzer - Swept A ==

| SENSE:INT] [ | 09:57:07 AM Aug 02, 2024
Avg Type: Log-Pwr

PNO: Fast -»— Trig: Free Run Avg|Hold: 2000/2000

IFGain:Low #Atten: 30 dB

Ref Offset 4.6 dB
Ref 20.00 dBm

MKR| MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE -
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IMSG STATUS
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Band Edge(Hopping) NVNT 3-DH1 2402MHz Ant1l Hopping Ref
| == Keysight Spectrum Analyzer - Swept A ==
| SENSE:INT] [ | 09:59:42 AM 2024
Avg Type: Log-Pwr TRAGH
PNO: Wide -—#— Trig: FreeRun Avg|Hold: 2000/2000 TP
IFGain:Low #Atten: 30 dB i3y P

Mkr1 2.402 840 GHz
Ref Offset 4.55 dB
10 gB!dw R?ef 2530 dBm 6.164 dBm

#VBW 300 kHz Sweep 1.000 ms (1001 pts)

IMSG STATUS

Band Edge(Hopping) NVNT 3-DH1 2402MHz Ant1 Hopping Emission

| == Keysight Spectrum Analyzer - Swept A ==
| SENSE:INT] [ | 10:00:17 AM Aug 02, 2024
Avg Type: Log-Pwr TRACH
PNO: Fast -»— Trig: Free Run Avg|Hold: 2000/2000 TP
IFGain:Low #Atten: 30 dB DeTHd

Ref Offset 4.66 dB
1LD dBidiv Ref 20.00 dBm
og
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Band Edge(Hopping) NVNT 3-DH1 2480MHz Ant1l Hopping Ref
| == Keysight Spectrum Analyzer - Swept A ==

[ SENSE:INT] [

Avg Type: Log-Pwr
PNO: Wide -—#— Trig: FreeRun Avg|Hold: 2000/2000
IFGain:Low #Atten: 30 dB

Ref Offset 4.6 dB
1LD dBidiv  Ref 20.00 dBm
og

#VBW 300 kHz Sweep 1.000 ms (1001 pts)

IMSG STATUS

Band Edge(Hopping) NVNT 3-DH1 2480MHz Ant1 Hopping Emission

| == Keysight Spectrum Analyzer - Swept A ==
| SENSE:INT] [ | 10:02:47 AM Aug 02, 2024
Avg Type: Log-Pwr TRACH
PNO: Fast -»— Trig: Free Run Avg|Hold: 2000/2000 TP
IFGain:Low #Atten: 30 dB DeTHd

Ref Offset 4.6 dB
Ref 20.00 dBm
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7. Conducted RF Spurious Emission
Condition Mode Frequency (MHz) Antenna Max Value (dBc) Limit (dBc) Verdict
NVNT 1-DH1 2402 Antl -45.16 -20 Pass
NVNT 1-DH1 2441 Antl -42.5 -20 Pass
NVNT 1-DH1 2480 Antl -40.86 -20 Pass
NVNT 2-DH1 2402 Antl -42.54 -20 Pass
NVNT 2-DH1 2441 Antl -43.29 -20 Pass
NVNT 2-DH1 2480 Antl -42.5 -20 Pass
NVNT 3-DH1 2402 Antl -50.48 -20 Pass
NVNT 3-DH1 2441 Antl -44.18 -20 Pass
NVNT 3-DH1 2480 Antl -47.11 -20 Pass

FCC ID: 2A4RO-M19BT TB-RF-074-1.0
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Test Graphs
Tx. Spurious NVNT 1-DH1 2402MHz Antl Ref
| == Keysight Spectrum Analyzer - Swept A ==
| SENSE:INT] [ | 09:30:00 AM Aug 02, 2024

Avg Type: Log-Pwr
PNO: Wide -»— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 20 dB

Center Freq2 402000000 GHz

Ref Offset 455 dB
1LD dBidiv  Ref 14.55 dBm
og

Span 1.500 MHz
#VBW 300 kHz Sweep 2.000 ms (30001 pts

IMSG STATUS

Tx. Spurious NVNT 1-DH1 2402MHz Ant1l Emission

| == Keysight Spectrum Analyzer - Swept A ==

| SENSE:INT] [ | 09:30:42 AM Aug 02, 2024
Avg Type: Log-Pwr

PNO: Fast -»— 1rig: Free Run Avg|Hold: 10/10

IFGain:Low #Atten: 20 dB

Ref Offset 4.66 dB
Ref 14.55 dBm
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Tx. Spurious NVNT 1-DH1 2441MHz Antl Ref
| == Keysight Spectrum Analyzer - Swept A ==
RF 500 AC | SENSE:INT] [ | 09:32:19 AM Aug
Center Freq 2.441000000 GHz Avg Type: Log-Pwr

PNO: Wide -»— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 20 dB

Ref Offset 4.6 dB
Ref 14.60 dBm

#VBW 300 kHz Sweep 2.000 ms (30001 pts

IMSG STATUS

Tx. Spurious NVNT 1-DH1 2441MHz Antl Emission

| == Keysight Spectrum Analyzer - Swept A ==
| SENSE:INT]

[
Avg Type: Log-Pwr
PNO: Fast -»— 1rig: Free Run Avg|Hold: 10/10
IFGain:Low #Atten: 20 dB

Ref Offset 4.6 dB
Ref 14.60 dBm

MKR| MODE| TRC| SCL| X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE B
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Tx. Spurious NVNT 1-DH1 2480MHz Antl Ref

| == Keysight Spectrum Analyzer - Swept A ===

| SENSE:INT] [ | 09:36:39 AM Aug 02, 2024
Avg Type: Log-Pwr

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

IFGain:Low #Atten: 20 dB

Ref Offset 4.6 dB
1LD dBidiv  Ref 14.60 dBm
og

Span 1.500 MHz
#VBW 300 kHz Sweep 2.000 ms (30001 pts

IMSG STATUS

Tx. Spurious NVNT 1-DH1 2480MHz Ant1l Emission

| == Keysight Spectrum Analyzer - SweptSA ==
0 | SENSE:INT] [ | 09:36:54 AM Aug 02, 2024

Avg Type: Log-Pwr TRAGE|

PNO: Fast -»— 1rig: Free Run Avg|Hold: 3/3 G M
IFGain:Low #Atten: 20 dB DeTHd

Ref Offset 4.6 dB
Ref 14.60 dBm
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2 42152dBm| | I
3 ]
4 ]
5 I -
6 ] ]
7 ] I
8 I I
9 I ]

10 ] ]

11 | I -

a - v 0 >0

IMSG STATUS

FCC ID: 2A4RO-M19BT TB-RF-074-1.0



Shenzhen Toby Technology Co., Ltd. Hittp: www.tobylab.cn R )
rt No.: TBR-C-202407-0104-1
Add: 1/F.Building 6, Rundongsheng Industrial Zone, Longzhu, Xixiang, Bao'an District, Shenzhen, Guangdong, cport Ng CAZFL0

China Page: 48 of 72
Tx. Spurious NVNT 2-DH1 2402MHz Antl Ref
| == Keysight Spectrum Analyzer - Swept A ==
| SENSE:INT] [ | 09:46:55 AM Aug

, 2024

Avg Type: Log-Pwr
PNO: Wide -»— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 20 dB

Ref Offset 455 dB
1LD dBidiv  Ref 14.55 dBm
og

Span 1.500 MHz
#VBW 300 kHz Sweep 2.000 ms (30001 pts

IMSG STATUS

Tx. Spurious NVNT 2-DH1 2402MHz Ant1l Emission

| == Keysight Spectrum Analyzer - Swept A ==

| SENSE:INT] [ | 09:47:29 AM Aug 02, 2024
Avg Type: Log-Pwr

PNO: Fast -»— 1rig: Free Run Avg|Hold: 10/10

IFGain:Low #Atten: 20 dB

Ref Offset 4.66 dB
Ref 14.55 dBm

Stop 26.50 GHz
#VBW 300 kHz Sweep 2.5330 s (30001 pts
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I
836.5 MHz 76 dBm I

7.206 1 GHz 54, 139 dBm
-65.093 dBm

-
—_SoWONOO A

1

i

=
@
]

STATUS
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Tx. Spurious NVNT 2-DH1 2441MHz Antl Ref
| == Keysight Spectrum Analyzer - Swept A ==
| SENSE:INT] | 09:49:15 AM Aug 02, 2024
Avg Type: Log-Pwr 4
PNO: Wide -—#— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 20 dB

Ref Offset 4.6 dB
1LD dBidiv  Ref 14.60 dBm
og

Span 1.500 MHz
#VBW 300 kHz Sweep 2.000 ms (30001 pts

IMSG STATUS

Tx. Spurious NVNT 2-DH1 2441MHz Antl Emission

| == Keysight Spectrum Analyzer - Swept A ==
SENSE: ug
SENSE:INT] 09:49:48 AM Aug 02, 2024

[
Avg Type: Log-Pwr
PNO: Fast -»— 1rig: Free Run Avg|Hold: 10/10
IFGain:Low #Atten: 20 dB

Ref Offset 4.6 dB
Ref 14.60 dBm
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IMSG STATUS
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Tx. Spurious NVNT 2-DH1 2480MHz Antl Ref
| == Keysight Spectrum Analyzer - Swept A ==

RF 500 AC [ SENSEINT] [ [

Center Freq 2.480000000 GHz

Avg Type: Log-Pwr
Avg|Hold: 100/100

PNO: Wide -—#—~ Trig: Free Run
IFGain:Low #Atten: 20 dB

Ref Offset 4.6 dB

10 dB/div. Ref 14.60 dBm
Log

.
ol

#VBW 300 kHz

Mkr1 2.479 825 55 GHz

Sweep 2.000 ms (30001 pts

-1.121 dBm

Span 1.500 MHz

STATUS

Tx. Spurious NVNT 2-DH1 2480MHz Ant1l Emission

| == Keysight Spectrum Analyzer - Swept A

==

| SENSE:INT] [

09:52:10 AM Aug 02, 2024

[
Avg Type: Log-Pwr
Avg|Hold: 10/10

—». Trig: Free Run
#Atten: 20 dB

PNO: Fast
IFGain:Low

Ref Offset 4.6 dB
Ref 14.60 dBm
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Tx. Spurious NVNT 3-DH1 2402MHz Antl Ref

|_ Keysight Spectrum Analyzer - Swept SA ===
| SENSE:INT] [ | 10:05:04 AM Aug 02, 2024
Avg Type: Log-Pwr 4
PNO: Wide -»— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 20 dB

Ref Offset 455 dB
1LD dBidiv  Ref 14.55 dBm
og

Span 1.500 MHz
#VBW 300 kHz Sweep 2.000 ms (30001 pts

IMSG STATUS

Tx. Spurious NVNT 3-DH1 2402MHz Ant1l Emission

| == Keysight Spectrum Analyzer - Swept A ==

| SENSE:INT] [ | 10:05:37 AM Aug 02, 2024
Avg Type: Log-Pwr

PNO: Fast -»— 1rig: Free Run Avg|Hold: 10/10

IFGain:Low #Atten: 20 dB

Ref Offset 4.66 dB
Ref 14.55 dBm
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Tx. Spurious NVNT 3-DH1 2441MHz Antl Ref
| == Keysight Spectrum Analyzer - Swept A ==
| SENSE:INT] [ | 10:06:56 AM Aug 02, 2024
Avg Type: Log-Pwr 4
PNO: Wide -—#— Trig: FreeRun Avg|Hold: 100/100

IFGain:Low #Atten: 20 dB

Mkr1 2.440 830 35 GHz
Ref Offset 4.6 dB
1LDgB!dw R?ef 145?60 dBm 2.926 dBm

Span 1.500 MHz
#VBW 300 kHz Sweep 2.000 ms (30001 pts

IMSG STATUS

Tx. Spurious NVNT 3-DH1 2441MHz Antl Emission

| == Keysight Spectrum Analyzer - Swept A ==

| SENSE:INT] [ | 10:07:30 AM Aug 02, 2024
Avg Type: Log-Pwr

PNO: Fast -»— 1rig: Free Run Avg|Hold: 10/10

IFGain:Low #Atten: 20 dB

Ref Offset 4.6 dB
Ref 14.60 dBm
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IMSG STATUS
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Tx. Spurious NVNT 3-DH1 2480MHz Antl Ref
| == Keysight Spectrum Analyzer - Swept A ==

| SENSE:INT] |

Avg Type: Log-Pwr
PNO: Wide -»— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 20 dB

Ref Offset 4.6 dB
1LD dBidiv  Ref 14.60 dBm
og

#VBW 300 kHz Sweep 2.000 ms (30001 pts

Span 1.500 MHz

IMSG STATUS

Tx. Spurious NVNT 3-DH1 2480MHz Ant1l Emission

| == Keysight Spectrum Analyzer - Swept A

==

10:09:43 AM Aug 02, 2024

[ SENSE:INT] I [
Avg Type: Log-Pwr TRAGH
PNO: Fast -»— 1rig: Free Run Avg|Hold: 4/4 TYP
IFGain:Low #Atten: 20 dB peTld

Ref Offset 4.6 dB
Ref 14.60 dBm
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8. Restrict Band
Condition | Mode | Frequency | Antenna Hopping Spur Power | Gain Duty E Detector Limit Verdict
(MHz) Mode Freq (dBm) | (dBi) | Factor | (dBuV/m) (dBuV/m)
(MHz) (dB)
NVNT 1-DH1 2402 Antl No-Hopping 2310 -58.24 2 - 39.02 Peak 74 Pass
NVNT 1-DH1 2402 Antl No-Hopping 2310 -66.34 2 5.17 36.09 Average 54 Pass
NVNT 1-DH1 2402 Antl No-Hopping | 2378.352 -45.4 2 - 51.86 Peak 74 Pass
NVNT 1-DH1 2402 Antl No-Hopping | 2377.968 | -55.02 2 5.17 47.41 Average 54 Pass
NVNT 1-DH1 2402 Antl No-Hopping 2390 -49.83 2 - 47.43 Peak 74 Pass
NVNT 1-DH1 2402 Antl No-Hopping 2390 -57.96 2 5.17 44.47 Average 54 Pass
NVNT 1-DH1 2480 Antl No-Hopping 2483.5 -52.34 2 - 44.92 Peak 74 Pass
NVNT 1-DH1 2480 Antl No-Hopping 2483.5 -62.31 2 5.17 40.12 Average 54 Pass
NVNT 1-DH1 2480 Antl No-Hopping | 2486.128 | -44.05 2 - 53.21 Peak 74 Pass
NVNT 1-DH1 2480 Antl No-Hopping | 2486.248 | -51.83 2 5.17 50.6 Average 54 Pass
NVNT 1-DH1 2480 Antl No-Hopping 2500 -57.34 2 - 39.92 Peak 74 Pass
NVNT 1-DH1 2480 Antl No-Hopping 2500 -65.91 2 5.17 36.52 Average 54 Pass
NVNT 2-DH1 2402 Antl No-Hopping 2310 -49.35 2 - 47.91 Peak 74 Pass
NVNT 2-DH1 2402 Antl No-Hopping 2310 -56.55 2 5.17 45.88 Average 54 Pass
NVNT 2-DH1 2402 Antl No-Hopping | 2377.968 | -42.88 2 - 54.38 Peak 74 Pass
NVNT 2-DH1 2402 Antl No-Hopping | 2378.256 | -51.96 2 5.17 50.47 Average 54 Pass
NVNT 2-DH1 2402 Antl No-Hopping 2390 -45.97 2 - 51.29 Peak 74 Pass
NVNT 2-DH1 2402 Antl No-Hopping 2390 -55.34 2 5.17 47.09 Average 54 Pass
NVNT 2-DH1 2480 Antl No-Hopping 2483.5 -46.07 2 - 51.19 Peak 74 Pass
NVNT 2-DH1 2480 Antl No-Hopping 2483.5 -55.88 2 5.06 46.44 Average 54 Pass
NVNT 2-DH1 2480 Antl No-Hopping | 2486.104 | -41.95 2 - 55.31 Peak 74 Pass
NVNT 2-DH1 2480 Antl No-Hopping | 2486.44 | -51.89 2 5.06 50.43 Average 54 Pass
NVNT 2-DH1 2480 Antl No-Hopping 2500 -48.52 2 - 48.74 Peak 74 Pass
NVNT 2-DH1 2480 Antl No-Hopping 2500 -55.9 2 5.06 46.42 Average 54 Pass
NVNT 3-DH1 2402 Antl No-Hopping 2310 -59.08 2 3 38.18 Peak 74 Pass
NVNT 3-DH1 2402 Antl No-Hopping 2310 -66.8 2 5.06 35.52 Average 54 Pass
NVNT 3-DH1 2402 Antl No-Hopping | 2353.68 -46 2 - 51.26 Peak 74 Pass
NVNT 3-DH1 2402 Antl No-Hopping | 2354.064 | -55.14 2 5.06 47.18 Average 54 Pass
NVNT 3-DH1 2402 Antl No-Hopping 2390 -57.17 2 - 40.09 Peak 74 Pass
NVNT 3-DH1 2402 Antl No-Hopping 2390 -65.66 2 5.06 36.66 Average 54 Pass
NVNT 3-DH1 2480 Antl No-Hopping 2483.5 -56.46 2 o 40.8 Peak 74 Pass
NVNT 3-DH1 2480 Antl No-Hopping | 24835 | -65.37 2 5.06 36.95 Average 54 Pass
NVNT 3-DH1 2480 Antl No-Hopping | 2483.56 | -49.06 2 - 48.2 Peak 74 Pass
NVNT 3-DH1 2480 Antl No-Hopping | 2485.96 | -64.13 2 5.06 38.19 Average 54 Pass
NVNT 3-DH1 2480 Antl No-Hopping 2500 -57.05 2 - 40.21 Peak 74 Pass
NVNT 3-DH1 2480 Antl No-Hopping 2500 -65.76 2 5.06 36.56 Average 54 Pass
FCC ID: 2A4RO-M19BT TB-RF-074-1.0
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Test Graphs

Restrict Band NVNT 1-DH1 2402MHz Ant1l No-Hopping Peak

| == Keysight Spectrum Analyzer - Swept A ==
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| = Keysight Spectrum Analyzer - Swept 5 ——
N YT [ senseanT] \ [ 09:30:02 AM Aug 02, 2024
Avg Type: RMS TRACE[f] 4
PNO: Fast -»— 1rig: Free Run Avg|Hold: 100/100 TvrE )

IFGain:Low #Atten: 20 dB peT )

Ref Offset 4.66 dB
Ref 14.55 dBm

- 1, ]
N I A N N MR

o r T
R I NN U N N A

Stop 2.40600 GHz
#VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

57.957 dBm
55.022 dBm

A A

i

=
@
[}
@
B
d
&

FCC ID: 2A4RO-M19BT TB-RF-074-1.0



o Sher]zhen Toby Technology Co., Ltd. Ht‘[p‘,‘, iw.tobylab.cn Report No.: TBR-C-202407-0104-1
Add: 1/F.Building 6, Rundongsheng Industrial Zone, Longzhu, Xixiang, Bao'an District, Shenzhen, Guangdong, .
China Page: 56 of 72
Restrict Band NVNT 1-DH1 2480MHz Ant1l No-Hopping Peak
| == Keysight Spectrum Analyzer - Swept A ==
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Restrict Band NVNT 1-DH1 2480MHz Antl No-Hopping Average

| == Keysight Spectrum Analyzer - Swept A

==

RF S0n  AC [ senseanT] ] [

09:36:31 AM Aug 02, 2024
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Restrict Band NVNT 2-DH1 2402MHz Ant1l No-Hopping Peak
| == Keysight Spectrum Analyzer - Swept A ==
T 500 AC | SENSE:INT] [ | 09:46:43 AM Aug 02, 2024
Center Freq 2.358000000 GHz . Avg Type: Log-Pwr R 2 - 4
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Restrict Band NVNT 2-DH1 2402MHz Antl No-Hopping Average
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| SENSE:INT] [ | 09:46:46 AM Aug 02, 2024
Avg Type: RMS 4
PNO: Fast -»— Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB
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Restrict Band NVNT 2-DH1 2480MHz Ant1l No-Hopping Peak

| == Keysight Spectrum Analyzer - Swept A =
| SENSE:INT] [ | 09:51:24 AM Aug 02, 2024

Avg Type: Log-Pwr
PNO: Fast -»— Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 4.6 dB
Ref 20.00 dBm

‘ N A N A B N
e e e b v A e

, - - [ 1]
0 1 s s
| I N A D G A R A N

Stop 2.50000 GHz
#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

MKR| MODE TRC| SCL X Y FUNCTION | FUNCTION WIDTH FUNCTION VALUE
N [1]f Al 2479864 GHz|[{A) -0918dBm|[ |
P N [1]f] 2.483 500 GHz 46072dBm| |

3
3 I
5 T I -
6 I I
7 I ]
8 I ]
9 I ]
10 R ]
11 | I -
;

===
| SENSE:INT] [ | 09:51:27 AM Aug 02, 2024
Avg Type: RMS TRACE |FIERERE
PNO: Fast -»— Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 4.6 dB
Ref 20.00 dBm

il N [1 ] f[(A) 2480008 GHz[(A) -7.978 dBm|
500 000 GHz
486 440 GHz

MKR| MODE TRC| SCL| X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE

SoWONIORWN

i

A A

=
@
[}
@
B
d
&

FCC ID: 2A4RO-M19BT TB-RF-074-1.0



Shenzhen Toby Technology Co., Ltd. Hittp: www.tobylab.cn Report No.: TBR-C-202407-0104-1
Add: 1/F.Building 6, Rundongsheng Industrial Zone, Longzhu, Xixiang, Bao'an District, Shenzhen, Guangdong, Page: K 59 of 72

China

Restrict Band NVNT 3-DH1 2402MHz Ant1l No-Hopping Peak

| == Keysight Spectrum Analyzer - Swept A ==
T 500 AC | SENSE:INT] | 10:04:46 AM Aug 02, 2024
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| == Keysight Spectrum Analyzer - Swept A ==
RF 500 AC | SENSE:INT] [ | 10:04:49 AM Aug 02, 2024
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Restrict Band NVNT 3-DH1 2480MHz Ant1l No-Hopping Peak

| == Keysight Spectrum Analyzer - Swept A ==
T 500 AC | SENSE:INT] [ | 10:09:09 AM Aug 02, 2024
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Restrict Band NVNT 3-DH1 2480MHz Antl No-Hopping Average

| == Keysight Spectrum Analyzer - Swept A ==
RF 500 AC | SENSE:INT] [ | 10:09:12 AM Aug 02, 2024
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IFGain:Low #Atten: 20 dB

Ref Offset 4.6 dB
Ref 14.60 dBm

MKR| MODE TRC| SCL| X FUNCTION FUNCTION WIDTH FUNCTION VALUE

Y
N [1]f Al 480128 GHz[(A) -8806dBm| |
483 500 GHz -65.373 dBm
5 .

N

H

500 000 GH -65.762 dBm
.485 960 GH. -64.131 dBm

SoWONIORWN
(] %)
N [N

i

A A

=
@
[}
@
B
d
&

FCC ID: 2A4RO-M19BT TB-RF-074-1.0



Hitp: v obylab.cn Report No.: TBR-C-202407-0104-1

Shenzhen Toby Technology Co., Ltd.

échi‘dn:a‘l/FuBqumg 6, Rundongsheng Industrial Zone, Longzhu, Xixiang, Bao'an District, Shenzhen, Guangdong, Page: 61 of 72
9. Carrier Frequencies Separation
Condition Mode Antenna Hopping Freql (MHz) Hopping Freq2 (MHz) HFS (MHz) Limit (MHz) Verdict
NVNT 1-DH1 Antl 2441.008 2441.827 0.819 0.025 Pass
NVNT 2-DH1 Antl 2441.011 2442.007 0.996 0.025 Pass
NVNT 3-DH1 Antl 2441.002 2441.992 0.99 0.025 Pass
TB-RF-074-1.0
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Test Graphs

CFS NVNT 1-DH1 2441MHz Antl

| == Keysight Spectrum Analyzer - Swept SA ==
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CFS NVNT 3-DH1 2441MHz Antl
| == Keysight Spectrum Analyzer - Swept A ==
( | SENSE:INT] [ | 10:01:02 AM Aug 02, 2024
Avg Type: Log-Pwr TRACE | IR
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10. Number of Hopping Channel
Condition Mode Antenna Hopping Number Limit Verdict
NVNT 1-DH1 Antl 79 15 Pass
NVNT 2-DH1 Antl 79 15 Pass
NVNT 3-DH1 Antl 79 15 Pass

FCC ID: 2A4RO-M19BT TB-RF-074-1.0
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Test Graphs

Hopping No. NVNT 1-DH1 2441MHz Ant1
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| == Keysight Spectrum Analyzer - SweptSA
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Hopping No. NVNT 3-DH1 2441MHz Antl

| == Keysight Spectrum Analyzer - Swept A ==
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11. Dwell Time
Condition | Mode | Frequency (MHz) | Antenna | Pulse Time (ms) | Total Dwell Time (ms) | Period Time (ms) | Limit (ms) | Verdict

NVNT 1-DH1 2441 Antl 0.379 121.28 31600 400 Pass
NVNT 1-DH3 2441 Antl 1.643 262.88 31600 400 Pass
NVNT 1-DH5 2441 Antl 2.892 308.48 31600 400 Pass
NVNT 2-DH1 2441 Antl 0.386 123.52 31600 400 Pass
NVNT 2-DH3 2441 Antl 1.638 262.08 31600 400 Pass
NVNT 2-DH5 2441 Antl 2.886 307.84 31600 400 Pass
NVNT 3-DH1 2441 Antl 0.386 123.52 31600 400 Pass
NVNT 3-DH3 2441 Antl 1.636 261.76 31600 400 Pass
NVNT 3-DH5 2441 Antl 2.886 307.84 31600 400 Pass
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Test Graphs

Dwell NVNT 1-DH1 2441MHz Antl
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Dwell NVNT 1-DH3 2441MHz Antl

| == Keysight Spectrum Analyzer - SweptSA
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Dwell NVNT 1-DH5 2441MHz Antl

| == Keysight Spectrum Analyzer - Swept A
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