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RF Test Data for Bluetooth(BDR+EDR)
(Conducted Measurements)

General Description of EUT

Product Name:

LED PROJECTOR

Test Model: X9

Sample ID: 202202-0189_01-02
Environmental Conditions

Temperature: 25C

Relative Humidity: | 55%

Test Voltage: AC 110V

Test Engineer:

Huangjianping

Note: For a more detailed features description, please refer to the report TBR-C-202202-0189-1

FCC ID: 2A47W-X9

TB-RF-074-1.0



TOBY Shenzhen Toby Technology Co., Ltd. §§g§ft Ngd T§§}0é202202-0189-1

Contents
1.Maximum CONAUCTEA OULPUL POWET ..ottt ettt e ettt e e a bt e 42 ket e e aab et e e h b et e aa ket e e as b b e e e st et e ambe e e e anbbeeesnbeeesbbeeeanns 3
2.20dBiBandwidth ... 80 e B e R e O e R R 9
3.0ccupied Channel BAnAWIOTN ......co.uuiiiiiiiiie ettt ab e ek et e o b bt e e o ek et e e ket e e e st e e e aabe e e e enb et e e sab e e e sabeeeeanens 15
4.BandiEddE ........ W ST e W e L R e W A e R R B 21
5.Baind Edge(HOPPING) .ccvverecrrrn TS N 8 O eI e e L 28
(ST ] o Lo [UTed =To I o { a Sy o 10 4 (o 1 LR =11 g 1= (0] o B PSPPSR OPPRTPPIN 35
/.Restrict Ban@-%.5. % « 8 W T M I e T, W 45
B.Carrier FrEQUENCIES SEPAIALION ..oiiueiiiiiiiiie ettt ettt e ettt e ettt e e ettt e et et e e aabe e e o ba e e e e bt e e e oabe e e 4 ket e e ek b et e oa ke e e oo be e e e e an b e e e ambe e e ettt e e e aabeeesabeeeeannns 52
NIV ] oL o)l ToT o] o1 g T I X g T Lo 4 1] PP PPUPPRTRTPPIN 55
10.DWell Time..... s S o e B L R e B TR R e B 58

FCC ID: 2A47W-X9 TB-RF-074-1.0



JN0))3'@ Shenzhen Toby Technology Co., Ltd.

Report No.: TBR-C-202202-0189-1

Page:

3 of 63

1.Maximum Conducted Output Power

NVNT | 1-DH1 2402 Antl 1.117 21 Pass
NVNT | 1-DH1 2441 Antl 0.211 21 Pass
NVNT | 1-DH1 2480 Antl -0.513 21 Pass
NVNT | 2-DH1 2402 Antl 1.734 21 Pass
NVNT | 2-DH1 2441 Antl 0.687 21 Pass
NVNT | 2-DH1 2480 Antl 0.172 21 Pass
NVNT | 3-DH1 2402 Antl 2.203 21 Pass
NVNT | 3-DH1 2441 Antl 1.081 21 Pass
NVNT | 3-DH1 2480 Antl 0.641 21 Pass
FCC ID: 2A47W-X9 TB-RF-074-1.0



TOBY Shenzhen Toby Technology Co., Ltd.

Report No.: TBR-C-202202-0189-1
Page:

4 of 63

Test Graphs

Power NVNT 1-DH1 2402MHz Antl

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Spectrum
Scale/Div 10 dB

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

#Atten: 30 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Avg|Hold: 100/100
Trig: Free Run

Ref Lvl Offset 2.67 dB
Ref Level 20.00 dBm

Center 2.402000 GHz #Video BW 6.0 MHz

Mar 14, 2022
2:59:03 PM

Avg Type: Log-Power 2 4

PNNNNN

Mkr1 2.401 778 GHz
1.12 dBm

Span 10%oTmT
Sweep 1.33 ms (10001 pts)

Power NVNT 1-DH1 2441MHz Antl

Spectrum Analyzer 1
Swept SA

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Spectrum
Scale/Div 10 dB

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

#Atten: 30 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Avg|Hold: 100/100
Trig: Free Run

Ref Lvl Offset 2.65 dB
Ref Level 20.00 dBm

#Video BW 6.0 MHz

Mar 14, 2022
3:02:22 PM

S

Avg Type: Log-Power 2 4

PNNNNN

Mkr1 2.440 722 GHz
0.21 dBm

Span 10%oTmT
Sweep 1.33 ms (10001 pts)

FCC ID: 2A47W-X9

TB-RF-074-1.0
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Power NVNT 1-DH1 2480MHz Antl

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Spectrum
Scale/Div 10 dB

Center 2.480000 GHz
#Res BW 2.0 MHz

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

9 Mar 14, 2022
3:04:14 PM

#Atten: 30 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Trig: Free Run

Ref Lvl Offset 2.68 dB
Ref Level 20.00 dBm

#Video BW 6.0 MHz

Avg Type: Log-Power 2 4
Avg|Hold: 100/100

PNNNNN

Mkr1 2.479 711 GHz
-0.51 dBm

Span 10%oTmT
Sweep 1.33 ms (10001 pts)

Power NVNT 2-DH1 2402MHz Antl

Spectrum Analyzer 1
Swept SA

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Spectrum
Scale/Div 10 dB

Center 2.402000 GHz
#Res BW 2.0 MHz

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

Mar 14, 2022
3:06:18 PM

#Atten: 30 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Avg|Hold: 100/100
Trig: Free Run

Ref Lvl Offset 2.67 dB
Ref Level 20.00 dBm

“I

#Video BW 6.0 MHz

Avg Type: Log-Power 2 4

PNNNNN

Mkr1 2.402 110 GHz
1.73 dBm

Local
Span 10%oTmT
Sweep 1.33 ms (10001 pts)

FCC ID: 2A47W-X9

TB-RF-074-1.0
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Power NVNT 2-DH1 2441MHz Antl

KEYSIGHT |Input RF
RL -
1 Spectrum

Scale/Div 10 dB

Align: Auto

Center 2.441000 GHz
#Res BW 2.0 MHz

Coupling: AC

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

Mar 14, 2022
3:08:37 PM

#Atten: 30 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Avg Type: Log-Power 2 4
Avg|Hold: 100/100
Trig: Free Run

PNNNNN

Ref Lvl Offset 2.65 dB
Ref Level 20.00 dBm

#Video BW 6.0 MHz

Mkr1 2.440 805 GHz
0.69 dBm

Power NVNT 2-DH1 2480MHz Antl

Spectrum Analyzer 1
Swept SA

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Spectrum
Scale/Div 10 dB

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

9 Mar 14, 2022
3 6 PM

#Atten: 30 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Avg Type: Log-Power 2 4
Avg|Hold: 100/100
Trig: Free Run

PNNNNN

Ref Lvl Offset 2.68 dB
Ref Level 20.00 dBm

#Video BW 6.0 MHz

Mkr1 2.479 649 GHz
0.17 dBm

FCC ID: 2A47W-X9

TB-RF-074-1.0
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Power NVNT 3-DH1 2402MHz Antl

KEYSIGHT !nput RF Input Z: 50 Q #Atten 30 dB PNO: Fast Avg Type: Log-Power 2
RL > Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 100/100
Align: Auto Freq Ref: Int (5) IF Gain: Low Trig: Free Run
Sig Track: Off PNNNNN

1 Spectrum
Scale/Div 10 dB

4

Ref Lvl Offset 2.67 dB Mkr1 2.401 859 GHz
Ref Level 20.00 dBm 2.20 dBm

Local
Center 2.402000 GHz #Video BW 6.0 MHz Span 10%oTmT
#Res BW 2.0 MHz Sweep 1.33 ms (10001 pts)
Mar 14, 2022
3:13:56 PM

Power NVNT 3-DH1 2441MHz Antl

Spectrum Analyzer 1
Swept SA
KEYSIGHT !nput RF Input Z- 50 Q #Atten: 30 dB PNO: Fast Avg Type: Log-Power 2
RL Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 100/100
Align: Auto Freq Ref: Int (5) IF Gain: Low Trig: Free Run

Sig Track: Off PNNNNN
1 Spectrum
Scale/Div 10 dB

4

Ref Lvl Offset 2.65 dB Mkr1 2.440 926 GHz
Ref Level 20.00 dBm 1.08 dBm

Local

Center 2.441000 GHz Span 10%oTmT
#Res BW 2.0 MHz

#Video BW 6.0 MHz

Sweep 1.33 ms (10001 pts)
£) | Mar 14, 2022
3 2 PM

FCC ID: 2A47W-X9 TB-RF-074-1.0
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Power NVNT 3-DH1 2480MHz Antl

KEYSIGHT !nput RF Input Z: 50 Q #Atten 30 dB PNO: Fast Avg Type: Log-Power 2
RL > Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 100/100
Align: Auto Freq Ref: Int (5) IF Gain: Low Trig: Free Run
Sig Track: Off PNNNNN

4

1 Spectrum

Ref Lvl Offset 2.68 dB Mkr1 2.479 772 GHz
Scale/Div 10 dB Ref Level 20.00 dBm 0.64 dBm

Center 2.480000 GHz #Video BW 6.0 MHz
#Res BW 2.0 MHz

Mar 14, 2022
== t) (ﬂ - ? 3?;5:55PM

Span 10%oTmT
Sweep 1.33 ms (10001 pts)

FCC ID: 2A47W-X9 TB-RF-074-1.0
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2.-20dB Bandwidth

Condition Mode Frequency (MHz) Antenna -20 dB Bandwidth (MHz) Limit -20 dB Bandwidth (MHz) Verdict
NVNT 1-DH1 2402 Antl 0.88 0 Pass
NVNT 1-DH1 2441 Antl 0.87 0 Pass
NVNT 1-DH1 2480 Antl 0.87 0 Pass
NVNT 2-DH1 2402 Antl 1.25 0 Pass
NVNT 2-DH1 2441 Antl 1.23 0 Pass
NVNT 2-DH1 2480 Antl 1.25 0 Pass
NVNT 3-DH1 2402 Antl 1.2 0 Pass
NVNT 3-DH1 2441 Antl 1.25 0 Pass
NVNT 3-DH1 2480 Antl 1.22 0 Pass

FCC ID: 2A47W-X9 TB-RF-074-1.0
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Test Graphs

-20dB Bandwidth NVNT 1-DH1 2402MHz Antl

KEYSIGHT !nput RF Input Z: 50 Q Atten: 30 dB Trig: Free Run Genter Freq: 2 402000000 GHz

RL Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 100/100
Align: Auto Freq Ref: Int (5)

#IF Gain: Low Radio Std: None

1 Graph

Ref Lvl Offset 2.67 dB Mkr3 2.402394000 GHz
Scale/Div 10.0 dB Ref Value 22.67 dBm -21.97 dBm

Center 2.402000 GHz #Video BW 100.00 kHz Span 2 MHz|
#Res BW 30.000 kHz

Sweep 2.67 ms (10001 pts)
2 Metrics

Occupied Bandwidth
826.03 kHz

Transmit Freq Error -45.286 kHz
x dB Bandwidth 879.5 kHz

Total Power 7.11 dBm

% of OBW Power 99.00 %
xdB -20.00 dB

Mar 14, 2022 R
-= t) (ﬂ - ? 2‘?;9:31 PM ’I: L*ﬂ

-20dB Bandwidth NVNT 1-DH1 2441MHz Antl

Spectrum Analyzer 1
Occupied BW

KEYSIGHT !nput RF Input Z: 50 Q Atten: 30 dB Trig: Free Run Genter Freq: 2 441000000 GHz

RL Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 100/100
Align: Auto Freq Ref: Int (5) #IF Gain: Low Radio Std: None

1 Graph

Ref Lvl Offset 2.65 dB Mkr3 2.441385000 GHz
Scale/Div 10.0 dB Ref Value 22.65 dBm -23.90 dBm

1

Center 2.441000 GHz #Video BW 100.00 kHz Span 2 MHz|
#Res BW 30.000 kHz

Sweep 2.67 ms (10001 pts)
2 Metrics

Occupied Bandwidth
811.29 kHz

Transmit Freq Error -48.096 kHz
x dB Bandwidth 866.4 kHz

Total Power 6.11 dBm

% of OBW Power 99.00 %
xdB -20.00 dB

= E) (ﬂ - 9 Mar 14, 2022
L]

)
3:02:40 PM "::: L*ﬂ

FCC ID: 2A47W-X9 TB-RF-074-1.0
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-20dB Bandwidth NVNT 1-DH1 2480MHz Antl

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto

1 Graph

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

Scale/Div 10.0 dB

Center 2.480000 GHz
#Res BW 30.000 kHz

2 Metrics

Occupied Bandwidth
823.70 kHz

Transmit Freq Error
x dB Bandwidth

Mar 14, 2022
3:04:32 PM

|~ ?

Atten: 30 dB

Trig: Free Run
Preamp: Off

Gate: Off
#IF Gain: Low

Ref Lvl Offset 2.68 dB
Ref Value 22.68 dBm

#Video BW 100.00 kHz

-46.011 kHz

870.2 kHz

Center Freq: 2 480000000 GHz
Avg|Hold: 100/100
Radio Std: None

Mkr3 2.480389000 GHz
-23.65 dBm

Span 2 MHz|
Sweep 2.67 ms (10001 pts)

Total Power

% of OBW Power
xdB

5.25 dBm

99.00 %
-20.00 dB

eoji s

-20dB Bandwidth NVNT 2-DH1 2402MHz Antl

Spectrum Analyzer 1
Occupied BW

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Graph

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

Scale/Div 10.0 dB

Center 2.402000 GHz
#Res BW 30.000 kHz

2 Metrics

Occupied Bandwidth
1.1632 MHz

Transmit Freq Error
x dB Bandwidth

Mar 14, 2022
3:06:39 PM

WO~ m?

Atten: 30 dB
Preamp: Off

Trig: Free Run
Gate: Off
#IF Gain: Low

Ref Lvl Offset 2.67 dB
Ref Value 22.67 dBm

#Video BW 100.00 kHz

-51.178 kHz
1.247 MHz

Center Freq: 2 402000000 GHz
Avg|Hold: 100/100
Radio Std: None

Mkr3 2.402572000 GHz
-20.83 dBm

Span 2 MHz|
Sweep 2.67 ms (10001 pts)

Total Power 6.91 dBm

99.00 %
-20.00 dB

% of OBW Power
xdB

RS

FCC ID: 2A47W-X9

TB-RF-074-1.0
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-20dB Bandwidth NVNT 2-DH1 2441MHz Antl

KEYSIGHT !nput RF Input Z- 50 Q Atten: 30 dB Trig: Free Run Center Freq: 2 441000000 GHz
RL Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 100/100
Align: Auto Freq Ref: Int (5) #IF Gain: Low Radio Std: None

1 Graph

Ref Lvl Offset 2.65 dB Mkr3 2.441566000 GHz
Ref Value 22.65 dBm -21.11 dBm

Scale/Div 10.0 dB

1

Center 2.441000 GHz
#Res BW 30.000 kHz

2 Metrics

#Video BW 100.00 kHz Span 2 MHz|

Sweep 2.67 ms (10001 pts)

Occupied Bandwidth
1.1575 MHz

Transmit Freq Error -46.661 kHz
x dB Bandwidth 1.225 MHz

Total Power 5.93 dBm

% of OBW Power 99.00 %
xdB -20.00 dB

Mar 14, 2022 )
-= t) (ﬂ - ? 3?(;8:59PM *I: L.‘d

-20dB Bandwidth NVNT 2-DH1 2480MHz Antl

Spectrum Analyzer 1
Occupied BW

KEYSIGHT !nput RF Input Z- 50 Q Atten: 30 dB Trig: Free Run Center Freq: 2 480000000 GHz
RL Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 100/100
Align: Auto Freq Ref: Int (5) #IF Gain: Low Radio Std: None

1 Graph Ref Lyl Offset 2,68 dB Mkr3 2.480567000 GHz

Scale/Div 10.0 dB Ref Value 22.68 dBm -22.01 dBm

M/

Center 2.480000 GHz
#Res BW 30.000 kHz

2 Metrics

#Video BW 100.00 kHz Span 2 MHz|

Sweep 2.67 ms (10001 pts)

Occupied Bandwidth
1.1611 MHz

Transmit Freq Error -56.435 kHz
x dB Bandwidth 1.247 MHz

Total Power 5.13 dBm

% of OBW Power 99.00 %
xdB -20.00 dB

Mar 14, 2022
-= t) (ﬂ - ? 3::3:1:58PM

RS

FCC ID: 2A47W-X9 TB-RF-074-1.0
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-20dB Bandwidth NVNT 3-DH1 2402MHz Antl

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto

1 Graph

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

Scale/Div 10.0 dB

Center 2.402000 GHz
#Res BW 30.000 kHz

2 Metrics

Occupied Bandwidth
1.1502 MHz

Transmit Freq Error
x dB Bandwidth

Mar 14, 2022
3:14:20 PM

|~ ?

Atten: 30 dB

Trig: Free Run
Preamp: Off

Gate: Off
#IF Gain: Low

Ref Lvl Offset 2.67 dB
Ref Value 22.67 dBm

#Video BW 100.00 kHz

-37.792 kHz

1.201 MHz

Center Freq: 2 402000000 GHz
Avg|Hold: 100/100
Radio Std: None

Mkr3 2.402563000 GHz
-19.84 dBm

Span 2 MHz|
Sweep 2.67 ms (10001 pts)

Total Power

% of OBW Power
xdB

6.93 dBm

99.00 %
-20.00 dB

eoji s

-20dB Bandwidth NVNT 3-DH1 2441MHz Antl

Spectrum Analyzer 1
Occupied BW

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Graph

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

Scale/Div 10.0 dB

Center 2.441000 GHz
#Res BW 30.000 kHz

2 Metrics

Occupied Bandwidth
1.1585 MHz

Transmit Freq Error
x dB Bandwidth

Mar 14, 2022
3:16:57 PM

WO~ m?

Atten: 30 dB
Preamp: Off

Trig: Free Run
Gate: Off
#IF Gain: Low

Ref Lvl Offset 2.65 dB
Ref Value 22.65 dBm

#Video BW 100.00 kHz

-35.818 kHz
1.254 MHz

Center Freq: 2 441000000 GHz
Avg|Hold: 100/100
Radio Std: None

Mkr3 2.441591000 GHz
-26.81 dBm

Span 2 MHz|
Sweep 2.67 ms (10001 pts)

Total Power 5.58 dBm

99.00 %
-20.00 dB

% of OBW Power
xdB

RS

FCC ID: 2A47W-X9

TB-RF-074-1.0
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-20dB Bandwidth NVNT 3-DH1 2480MHz Antl

KEYSIGHT !nput RF Input Z- 50 Q Atten: 30 dB Trig: Free Run Center Freq: 2 480000000 GHz
RL Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 100/100
Align: Auto Freq Ref: Int (5) #IF Gain: Low Radio Std: None

Ref Lvl Offset 2.68 dB Mkr3 2.480568000 GHz
Scale/Div 10.0 dB ~_ FRefValue2268dBm -20.55 dBm

Center 2.480000 GHz #Video BW 100.00 kHz Span 2 MHz|
#Res BW 30.000 kHz Sweep 2.67 ms (10001 pts)

2 Metrics

Occupied Bandwidth
1.1571 MHz Total Power 5.39 dBm

Transmit Freq Error -41.416 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.219 MHz xdB -20.00 dB

Mar 14, 2022 o
== t) (s - ? 3::556:22 PM "::: L»ﬂ

FCC ID: 2A47W-X9 TB-RF-074-1.0
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3.0ccupied Channel Bandwidth

Condition Mode Frequency (MHz) Antenna 99% OBW (MHz)
NVNT 1-DH1 2402 Antl 0.806
NVNT 1-DH1 2441 Antl 0.81
NVNT 1-DH1 2480 Antl 0.813
NVNT 2-DH1 2402 Antl 1.149
NVNT 2-DH1 2441 Antl 1.168
NVNT 2-DH1 2480 Antl 1.173
NVNT 3-DH1 2402 Antl 1.143
NVNT 3-DH1 2441 Antl 1.162
NVNT 3-DH1 2480 Antl 1.152

FCC ID: 2A47W-X9 TB-RF-074-1.0
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Test Graphs

OBW NVNT 1-DH1 2402MHz Antl

KEYSIGHT !nput RF Input Z: 50 Q Atten: 30 dB Trig: Free Run Genter Freq: 2 402000000 GHz
- AC Avg|Hold: 100/100
#IF Gain: Low Radio Std: None

ouplin Corr CCorr RCal Preamp: Off Gate: Off
Align: Auto Freq Ref: Int (5)

Ref Lvl Offset 2.67 dB
Scale/Div 10.0 dB Ref Value 22.67 dBm

Center 2.402000 GHz #Video BW 100.00 kHz Span 3 MHz|
#Res BW 30.000 kHz Sweep 3.33 ms (10001 pts)
2 Metrics

Occupied Bandwidth

806.18 kHz
Transmit Freq Error -40.770 kHz % of OBW Power 99.00 %
x dB Bandwidth 879.5 kHz xdB -20.00 dB

Total Power 7.42 dBm

== t) (ﬂ - ? Mar 14, 2022,

)
2:59:23 PM |5 "::: L*ﬂ

OBW NVNT 1-DH1 2441MHz Antl

Spectrum Analyzer 1
Occupied BW

KEYSIGHT !nput RF Input Z- 50 Q Atten: 30 dB Trig: Free Run Center Freq: 2 441000000 GHz
RL Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 100/100
Align: Auto Freq Ref: Int (5) #IF Gain: Low Radio Std: None

1 Graph

Ref Lvl Offset 2.65 dB
Scale/Div 10.0 dB Ref Value 22.65 dBm

Center 2.441000 GHz #Video BW 100.00 kHz Span 3 MHz|
#Res BW 30.000 kHz Sweep 3.33 ms (10001 pts)
2 Metrics

Occupied Bandwidth

810.37 kHz
Transmit Freq Error -42.312 kHz % of OBW Power 99.00 %
x dB Bandwidth 843.3 kHz xdB -20.00 dB

Total Power 6.28 dBm

== u-,-) (3] - ? Mar 14, 2022 |,

)
3:02:30 PM "::: L*ﬂ

FCC ID: 2A47W-X9 TB-RF-074-1.0
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OBW NVNT 1-DH1 2480MHz Antl

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto

1 Graph

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

Scale/Div 10.0 dB

Center 2.480000 GHz
#Res BW 30.000 kHz

2 Metrics

Occupied Bandwidth
813.41 kHz

Transmit Freq Error
x dB Bandwidth

Mar 14, 2022
3:04:23 PM

RO~ ?

-49.878 kHz

Atten: 30 dB

Trig: Free Run
Preamp: Off

Gate: Off
#IF Gain: Low

Center Freq: 2 480000000 GHz
Avg|Hold: 100/100
Radio Std: None

Ref Lvl Offset 2.68 dB
Ref Value 22.68 dBm

#Video BW 100.00 kHz

Total Power

% of OBW Power

874.5 kHz xdB

Span 3 MHz|
Sweep 3.33 ms (10001 pts)

5.70 dBm

99.00 %
-20.00 dB

eoji s

OBW NVNT 2-DH1 2402MHz Antl

Spectrum Analyzer 1
Occupied BW

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Graph

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

Scale/Div 10.0 dB

Center 2.402000 GHz
#Res BW 30.000 kHz

2 Metrics

Occupied Bandwidth
1.1492 MHz

Transmit Freq Error
x dB Bandwidth

Mar 14, 2022,
3:06:29 PM

R~ ?

-53.879 kHz
1.239 MHz

Atten: 30 dB
Preamp: Off

Trig: Free Run
Gate: Off
#IF Gain: Low

Center Freq: 2 402000000 GHz
Avg|Hold: 100/100
Radio Std: None

Ref Lvl Offset 2.67 dB
Ref Value 22.67 dBm

#Video BW 100.00 kHz

Total Power

% of OBW Power
xdB

Span 3 MHz|
Sweep 3.33 ms (10001 pts)

7.28 dBm

99.00 %
-20.00 dB

RS

FCC ID: 2A47W-X9

TB-RF-074-1.0
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OBW NVNT 2-DH1 2441MHz Antl

KEYSIGHT !nput RF Input Z: 50 Q Atten: 30 dB Trig: Free Run Genter Freq: 2 441000000 GHz

Avg|Hold: 100/100
#IF Gain: Low Radio Std: None

RL Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off
Align: Auto Freq Ref: Int (5)

1 Graph

Ref Lvl Offset 2.65 dB
Scale/Div 10.0 dB Ref Value 22.65 dBm

Center 2.441000 GHz #Video BW 100.00 kHz Span 3 MHz|
#Res BW 30.000 kHz

Sweep 3.33 ms (10001 pts)
2 Metrics

Occupied Bandwidth

Total Power 5.88 dBm
Transmit Freq Error -53.378 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.254 MHz

xdB -20.00 dB

== t) (ﬂ - ? Mar 14, 2022

)
3:08:48 PM ol L.‘d

OBW NVNT 2-DH1 2480MHz Antl

Spectrum Analyzer 1
Occupied BW

KEYSIGHT !nput RF Input Z: 50 Q Atten: 30 dB Trig: Free Run Genter Freq: 2 480000000 GHz

RL Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 100/100
Align: Auto Freq Ref: Int (5) #IF Gain: Low Radio Std: None

1 Graph

Ref Lvl Offset 2.68 dB
Scale/Div 10.0 dB Ref Value 22.68 dBm

Center 2.480000 GHz #Video BW 100.00 kHz Span 3 MHz|
#Res BW 30.000 kHz

Sweep 3.33 ms (10001 pts)
2 Metrics

Occupied Bandwidth
1.1732 MHz

Transmit Freq Error -51.286 kHz
x dB Bandwidth 1.271 MHz

Total Power 4.68 dBm

% of OBW Power 99.00 %
xdB -20.00 dB

== t) (ﬂ - ? Mar 14, 2022,

)
3:11:46 PM "::: L*ﬂ

FCC ID: 2A47W-X9 TB-RF-074-1.0
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OBW NVNT 3-DH1 2402MHz Antl

KEYSIGHT !nput RF Input Z: 50 Q Atten: 30 dB Trig: Free Run Genter Freq: 2 402000000 GHz

Avg|Hold: 100/100
#IF Gain: Low Radio Std: None

RL Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off
Align: Auto Freq Ref: Int (5)

1 Graph

Ref Lvl Offset 2.67 dB
Scale/Div 10.0 dB Ref Value 22.67 dBm

Center 2.402000 GHz #Video BW 100.00 kHz Span 3 MHz|
#Res BW 30.000 kHz

Sweep 3.33 ms (10001 pts)
2 Metrics

Occupied Bandwidth
1.1435 MHz

Transmit Freq Error -40.412 kHz
x dB Bandwidth 1.202 MHz

Total Power 7.01 dBm

% of OBW Power 99.00 %
xdB -20.00 dB

== t) (ﬂ - ? Mar 14, 2022,

)
3:14:07 PM ol L.‘d

OBW NVNT 3-DH1 2441MHz Antl

Spectrum Analyzer 1
Occupied BW

KEYSIGHT !nput RF Input Z: 50 Q Atten: 30 dB Trig: Free Run Genter Freq: 2 441000000 GHz

RL Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 100/100
Align: Auto Freq Ref: Int (5) #IF Gain: Low Radio Std: None

1 Graph

Ref Lvl Offset 2.65 dB
Scale/Div 10.0 dB Ref Value 22.65 dBm

Center 2.441000 GHz #Video BW 100.00 kHz Span 3 MHz|
#Res BW 30.000 kHz

Sweep 3.33 ms (10001 pts)
2 Metrics

Occupied Bandwidth
1.1624 MHz

Transmit Freq Error -40.582 kHz
x dB Bandwidth 1.234 MHz

Total Power 5.71 dBm

% of OBW Power 99.00 %
xdB -20.00 dB

== t) (ﬂ - ? Mar 14, 2022,

)
3:16:44 PM "::: L*ﬂ

FCC ID: 2A47W-X9 TB-RF-074-1.0



TOBY Shenzhen Toby Technology Co., Ltd.

Page:

Report No.: TBR-C-202202-0189-1

20 of 63

OBW NVNT 3-DH1 2480MHz Antl

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto

Scale/Div 10.0 dB

Center 2.480000 GHz
#Res BW 30.000 kHz

2 Metrics

Transmit Freq Error
x dB Bandwidth

TRYECE

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

Atten: 30 dB
Preamp: Off

Occupied Bandwidth

1.1516 MHz

-36.048 kHz
1.246 MHz

Mar 14, 2022
3:26:08 PM

Trig: Free Run
Gate: Off
#IF Gain: Low

Center Freq: 2 480000000 GHz
Avg|Hold: 100/100
Radio Std: None

Ref Lvl Offset 2.68 dB
Ref Value 22.68 dBm

#Video BW 100.00 kHz

Total Power

% of OBW Power
xdB

Span 3 MHz|
Sweep 3.33 ms (10001 pts)

5.63 dBm

99.00 %
-20.00 dB

eoji s

FCC ID: 2A47W-X9

TB-RF-074-1.0
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4.Band Edge

NVNT 1-DH1 2402 Antl No-Hopping -54.23 -20 Pass
NVNT 1-DH1 2480 Antl No-Hopping -37.9 -20 Pass
NVNT 2-DH1 2402 Antl No-Hopping -53.73 -20 Pass
NVNT 2-DH1 2480 Antl No-Hopping -39.84 -20 Pass
NVNT 3-DH1 2402 Antl No-Hopping -53.41 -20 Pass
NVNT 3-DH1 2480 Antl No-Hopping -39.15 -20 Pass

FCC ID: 2A47W-X9 TB-RF-074-1.0
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Test Graphs
Band Edge NVNT 1-DH1 2402MHz Ant1 No-Hopping Ref

KEYSIGHT !nput RF Input Z- 50 Q #Atten: 30 dB PNO: Best Wide  Avg Type: Log-Power
RL > Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 100/100 M
Align: Auto Freq Ref: Int (5) IF Gain: Low Trig: Free Run
Sig Track: Off PNNNNN

1 Spectrum Ref Lvi Offset 2.67 dB Mkr1 2.401 816 GHzZ|
Scale/Div 10 dB Ref Level 20.00 dBm 0.81 dBm

Local
Span 8.0
Sweep 1.00 ms (1001 pts)

Center 2.402000 GHz #Video BW 300 kHz
#Res BW 100 kHz

Mar 14, 2022

Spectrum Analyzer 1
Swept SA

KEYSIGHT !nput RF Input Z- 50 Q #Atten: 30 dB PNO: Fast Avg Type: Log-Power 2 4
RL Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 100/100
Align: Auto Freq Ref: Int (5) IF Gain: Low Trig: Free Run
Sig Track: Off PNNNNN

1 Spectrum Ref Lvi Offset 2.67 dB Mkr1 2.401 8 GHz
Scale/Div 10 dB Ref Level 20.00 dBm 1.10 dBm

1

Start 2.30600 GHz #Video BW 300 kHz Stop 2.40600 GHz
#Res BW 100 kHz Sweep 9.60 ms (1001 pts)
5 Marker Table v

Mode Trace Scale Y Function Function Width Function Value
N 1 f 2401 8 GHz. 1.098 dBm
N 1 f 2.400 0 GHz. -48.87 dBm
N 1 f 2.390 0 GHz. -55.84 dBm
N 1 f 2.378 1 GHz. -53.42 dBm

| M ? e

FCC ID: 2A47W-X9 TB-RF-074-1.0
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Band Edge NVNT 1-DH1 2480MHz Ant1 No-Hopping Ref

KEYSIGHT |Input RF
RL -
1 Spectrum

Scale/Div 10 dB

Align: Auto

Center 2.480000 GHz
#Res BW 100 kHz

Coupling: AC

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

#Atten: 30 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Avg Type: Log-Power 2 4
Avg|Hold: 100/100
Trig: Free Run

PNNNNN

Ref Lvl Offset 2.68 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

nga(; 1, At AC coupled: Accy unspec'd < 10MHz

Mkr1 2.479 936 GHz
-1.20 dBm

Local
Span 8.0
Sweep 1.00 ms (1001 pts)

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

Spectrum Analyzer 1
Swept SA

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Spectrum
Scale/Div 10 dB

1

Start 2.47600 GHz
#Res BW 100 kHz

5 Marker Table v

N 1 T

N 1 f
N 1 f
N 1 f

|~

Mode Trace Scale Y

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

#Atten: 30 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Avg Type: Log-Power
Avg|Hold: 100/100 M
Trig: Free Run

PNNNNN

Ref Lvl Offset 2.68 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Function Function Width
24798 GHz
2.483 5 GHz
2.500 0 GHz.

2.483 5 GHz

-0.8054 dBm
-39.10 dBm
-56.96 dBm
-39.10 dBm

9 Mar 14, 2022
3:04:44 PM

Mkr1 2.479 8 GHz
-0.81 dBm

Stop 2.57600 GHz
Sweep 9.60 ms (1001 pts)

Function Value

FCC ID: 2A47W-X9

TB-RF-074-1.0
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Band Edge NVNT 2-DH1 2402MHz Ant1 No-Hopping Ref

KEYSIGHT !nput RF Input Z- 50 Q #Atten: 30 dB PNO: Best Wide  Avg Type: Log-Power 2 4
RL Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 100/100
Align: Auto Freq Ref: Int (5) IF Gain: Low Trig: Free Run
Sig Track: Off PNNNNN

1 Spectrum Ref Lvi Offset 2.67 dB Mkr1 2.401 808 GHz|
Scale/Div 10 dB Ref Level 20.00 dBm 0.97 dBm

Local
Center 2.402000 GHz #Video BW 300 kHz Span 8.0

#Res BW 100 kHz Sweep 1.00 ms (1001 pts)

Spectrum Analyzer 1
Swept SA

KEYSIGHT !nput RF Input Z- 50 Q #Atten: 30 dB PNO: Fast Avg Type: Log-Power
RL > Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 100/100 M
Align: Auto Freq Ref: Int (5) IF Gain: Low Trig: Free Run
Sig Track: Off PNNNNN
1 Spectrum Ref Lvi Offset 2.67 dB Mkr1 2.401 8 GHz
Scale/Div 10 dB Ref Level 20.00 dBm

Start 2.30600 GHz #Video BW 300 kHz
#Res BW 100 kHz

5 Marker Table v

Sweep 9.60 ms (1001 pts)

Mode Trace Scale Y Function Function Width Function Value
N 1 f 2401 8 GHz. 1.074 dBm
N 1 f 2.400 0 GHz. -49.25 dBm
N 1 f 2.390 0 GHz. -56.80 dBm
N 1 f 2.384 9 GHz -52.76 dBm

DM ? s

FCC ID: 2A47W-X9 TB-RF-074-1.0
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Band Edge NVNT 2-DH1 2480MHz Ant1 No-Hopping Ref

KEYSIGHT |Input RF
RL -
1 Spectrum

Scale/Div 10 dB

Align: Auto

Center 2.480000 GHz
#Res BW 100 kHz

Coupling: AC

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

#Atten: 30 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Avg Type: Log-Power 2 4
Avg|Hold: 100/100
Trig: Free Run

PNNNNN

Ref Lvl Offset 2.68 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

AC coupled: Accy unspec'd < 10MHz

Mkr1 2.479 824 GHz
-1.44 dBm

Local
Span 8.0
Sweep 1.00 ms (1001 pts)

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

Spectrum Analyzer 1
Swept SA

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Spectrum
Scale/Div 10 dB

1

Start 2.47600 GHz
#Res BW 100 kHz

5 Marker Table v

N 1 T

N 1 f
N 1 f
N 1 f

|~

Mode Trace Scale Y

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

#Atten: 30 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Avg Type: Log-Power
Avg|Hold: 100/100 M
Trig: Free Run

PNNNNN

Ref Lvl Offset 2.68 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Function Function Width
24798 GHz
2.483 5 GHz
2.500 0 GHz.

2.483 5 GHz

-0.7058 dBm
-41.28 dBm
-57.19 dBm
-41.28 dBm

9 Mar 14, 2022
3:12:09 PM

Mkr1 2.479 8 GHz
-0.71 dBm

Stop 2.57600 GHz
Sweep 9.60 ms (1001 pts)

Function Value

FCC ID: 2A47W-X9

TB-RF-074-1.0
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Band Edge NVNT 3-DH1 2402MHz Ant1 No-Hopping Ref

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Spectrum
Scale/Div 10 dB

Center 2.402000 GHz
#Res BW 100 kHz

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

#Atten: 30 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Trig: Free Run

Ref Lvl Offset 2.67 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Avg Type: Log-Power 2 4
Avg|Hold: 100/100

PNNNNN

Mkr1 2.401 960 GHz
-0.04 dBm

Local
Span 8.0
Sweep 1.00 ms (1001 pts)

Spectrum Analyzer 1
Swept SA

KEYSIGHT Input RF
R oy i A
1 Spectrum

Scale/Div 10 dB

Start 2.30600 GHz
#Res BW 100 kHz

5 Marker Table v

Mode Trace Scale
N 1 f

N 1 f
N 1 f
N 1 f

|~

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

#Atten: 30 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Avg|Hold: 100/100
Trig: Free Run

Ref Lvl Offset 2.67 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Y Function
0.8929 dBm

-49.31 dBm

-53.45 dBm

-53.45 dBm

2.401 8 GHz.
24000 GHz
2.390 0 GHz
2.390 0 GHz.

9 Mar 14, 2022

3:14:33 PM

Avg Type: Log-Power

M
PNNNNN
Mkr1 2.401 8 GHz
0.89 dBm

Stop 2.40600 GHz
Sweep 9.60 ms (1001 pts)

Function Width Function Value

FCC ID: 2A47W-X9

TB-RF-074-1.0



TOBY Shenzhen Toby Technology Co., Ltd.

Page:

Report No.: TBR-C-202202-0189-1
27 of 63

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

KEYSIGHT |Input RF
RL -
1 Spectrum

Scale/Div 10 dB

Align: Auto

Center 2.480000 GHz
#Res BW 100 kHz

Coupling: AC

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

#Atten: 30 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Avg Type: Log-Power 2 4
Avg|Hold: 100/100
Trig: Free Run

PNNNNN

Ref Lvl Offset 2.68 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Mar 14, 2022

3.96:34 PM AC coupled: Accy unspec'd < 10MHz

Mkr1 2.479 944 GHz
-0.85 dBm

Local
Span 8.0
Sweep 1.00 ms (1001 pts)

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

Spectrum Analyzer 1
Swept SA

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Spectrum
Scale/Div 10 dB

1

Start 2.47600 GHz
#Res BW 100 kHz

5 Marker Table v

N 1 T

N 1 f
N 1 f
N 1 f

|~

Mode Trace Scale Y

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

#Atten: 30 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Avg Type: Log-Power
Avg|Hold: 100/100 M
Trig: Free Run

PNNNNN

Ref Lvl Offset 2.68 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Function Function Width
24798 GHz
2.483 5 GHz
2.500 0 GHz.

2.483 5 GHz

-0.4926 dBm
-40.00 dBm
-57.21 dBm
-40.00 dBm

9 Mar 14, 2022
3:26:37 PM

Mkr1 2.479 8 GHz
-0.49 dBm

Stop 2.57600 GHz
Sweep 9.60 ms (1001 pts)

Function Value

FCC ID: 2A47W-X9

TB-RF-074-1.0
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5.Band Edge(Hopping)

Condition Mode Frequency (MHz) Antenna Hopping Mode Max Value (dBc) Limit (dBc) Verdict
NVNT 1-DH1 2402 Antl Hopping -52.57 -20 Pass
NVNT 1-DH1 2480 Antl Hopping -43.04 -20 Pass
NVNT 2-DH1 2402 Antl Hopping -52.47 -20 Pass
NVNT 2-DH1 2480 Antl Hopping -42.39 -20 Pass
NVNT 3-DH1 2402 Antl Hopping -53.37 -20 Pass
NVNT 3-DH1 2480 Antl Hopping -44.69 -20 Pass

FCC ID: 2A47W-X9 TB-RF-074-1.0
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Test Graphs

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

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Spectrum
Scale/Div 10 dB

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

#Atten: 30 dB
Preamp: Off

Center 2.402000 GHz
#Res BW 100 kHz

Mar 14, 2022

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 2.67 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Avg Type: Log-Power
Avg|Hold: 2000/2000
Trig: Free Run

M
PNNNNN
Mkr1 2.401 912 GHz
0.82 dBm

Local
Span 8.0
Sweep 1.00 ms (1001 pts)

Spectrum Analyzer 1
Swept SA

KEYSIGHT Input RF
R oy i A
1 Spectrum

Scale/Div 10 dB

#Atten: 30 dB
Preamp: Off

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

Start 2.30600 GHz
#Res BW 100 kHz

5 Marker Table v

Mode Trace Scale

N 1 f 2.405 8 GHz.
N 1 f 2.400 0 GHz.
N 1 f 2.390 0 GHz.
N 1 f 2.369 8 GHz.

Mar 14, 2022
3:32:05 PM

®oc~Mm?

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Trig: Free Run

Ref Lvl Offset 2.67 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Y Function
1.331 dBm
-40.10 dBm
-54.76 dBm
-51.75 dBm

Avg Type: Log-Power 2 4
Avg|Hold: 2000/2000

PNNNNN

Mkr1 2.405 8 GHz
1.33 dBm

Stop 2.40600 GHz
Sweep 9.60 ms (1001 pts)

Function Width Function Value

FCC ID: 2A47W-X9

TB-RF-074-1.0
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Band Edge(Hopping) NVNT 1-DH1 2480MHz Ant1 Hopping Ref

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Spectrum
Scale/Div 10 dB

Center 2.480000 GHz
#Res BW 100 kHz

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

#Atten: 30 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Avg Type: Log-Power 2 4
Avg|Hold: 2000/2000
Trig: Free Run

PNNNNN

Ref Lvl Offset 2.68 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Mkr1 2.479 872 GHz
-1.03 dBm

Local
Span 8.0
Sweep 1.00 ms (1001 pts)

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

Spectrum Analyzer 1
Swept SA

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Spectrum

Scale/Div 10 dB

1

Start 2.47600 GHz
#Res BW 100 kHz

5 Marker Table v

Mode Trace Scale
N 1 f

N 1 f
N 1 f
N 1 f

|~

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

#Atten: 30 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Avg Type: Log-Power
Avg|Hold: 2000/2000 M
Trig: Free Run

PNNNNN

Ref Lvl Offset 2.68 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Y Function
-0.1659 dBm

-44.07 dBm

-54.54 dBm

-44.07 dBm

Function Width
2477 8 GHz

24835 GHz
2.500 0 GHz
2.483 5 GHz

9 Mar 14, 2022

3:34:54 PM

Mkr1 2.477 8 GHz
-0.17 dBm

Stop 2.57600 GHz
Sweep 9.60 ms (1001 pts)

Function Value

FCC ID: 2A47W-X9

TB-RF-074-1.0
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Band Edge(Hopping) NVNT 2-DH1 2402MHz Ant1 Hopping Ref

KEYSIGHT !nput RF Input Z- 50 Q #Atten: 30 dB PNO: Best Wide  Avg Type: Log-Power 2 4
RL Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 2000/2000
Align: Auto Freq Ref: Int (5) IF Gain: Low Trig: Free Run
Sig Track: Off PNNNNN

1 Spectrum Ref Lvi Offset 2.67 dB Mkr1 2.404 808 GHz|
Scale/Div 10 dB Ref Level 20.00 dBm 1.45 dBm

Local
Center 2.402000 GHz #Video BW 300 kHz Span 8.0

#Res BW 100 kHz Sweep 1.00 ms (1001 pts)

Mar 14, 2022
3:3

Spectrum Analyzer 1
Swept SA

KEYSIGHT !nput RF Input Z- 50 Q #Atten: 30 dB PNO: Fast Avg Type: Log-Power
RL > Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 2000/2000 M
Align: Auto Freq Ref: Int (5) IF Gain: Low Trig: Free Run
Sig Track: Off PNNNNN

1 Spectrum Ref Lvi Offset 2.67 dB Mkr1 2.404 8 GHz
Scale/Div 10 dB Ref Level 20.00 dBm 1.44 dBm

Start 2.30600 GHz #Video BW 300 kHz Stop 2.40600 GHz
#Res BW 100 kHz Sweep 9.60 ms (1001 pts)
5 Marker Table v

Mode Trace Scale Y Function Function Width Function Value
N 1 f 2.404 8 GHz. 1.441 dBm
N 1 f 2.400 0 GHz. -39.77 dBm
N 1 f 2.390 0 GHz. -54.21 dBm
N 1 f 2.341 3 GHz -51.02 dBm

DM ? e

FCC ID: 2A47W-X9 TB-RF-074-1.0
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Band Edge(Hopping) NVNT 2-DH1 2480MHz Ant1 Hopping Ref

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Spectrum
Scale/Div 10 dB

Center 2.480000 GHz
#Res BW 100 kHz

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

#Atten: 30 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Avg Type: Log-Power 2 4
Avg|Hold: 2000/2000
Trig: Free Run

PNNNNN

Ref Lvl Offset 2.68 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Mar 14, 2022
3:38:34 PM

Mkr1 2.476 808 GHz
0.10 dBm

Local
Span 8.0
Sweep 1.00 ms (1001 pts)

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

Spectrum Analyzer 1
Swept SA

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Spectrum

Scale/Div 10 dB
1

Start 2.47600 GHz
#Res BW 100 kHz

5 Marker Table v

Mode Trace Scale
N 1 f

N 1 f
N 1 f
N 1 f

|~

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

#Atten: 30 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Avg Type: Log-Power
Avg|Hold: 2000/2000 M
Trig: Free Run

PNNNNN

Ref Lvl Offset 2.68 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Y Function
-0.1195 dBm

-42.29 dBm

-51.59 dBm

-42.29 dBm

Function Width
2476 8 GHz

24835 GHz
2.500 0 GHz
2.483 5 GHz

9 Mar 14, 2022

3:39:07 PM

Mkr1 2.476 8 GHz
-0.12 dBm

Stop 2.57600 GHz
Sweep 9.60 ms (1001 pts)

Function Value

FCC ID: 2A47W-X9

TB-RF-074-1.0
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Band Edge(Hopping) NVNT 3-DH1 2402MHz Ant1 Hopping Ref

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Spectrum
Scale/Div 10 dB

Center 2.402000 GHz
#Res BW 100 kHz

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

#Atten: 30 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Avg Type: Log-Power 2 4
Avg|Hold: 2000/2000
Trig: Free Run

PNNNNN

Ref Lvl Offset 2.67 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Mar 14, 2022
3:39:52 PM

Mkr1 2.402 808 GHz
1.65 dBm

Local
Span 8.0
Sweep 1.00 ms (1001 pts)

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

Spectrum Analyzer 1
Swept SA

KEYSIGHT |Input RF
RL > Coupling: AC

Align: Auto
1 Spectrum
Scale/Div 10 dB

Start 2.30600 GHz
#Res BW 100 kHz

5 Marker Table v

Mode Trace Scale
N 1 f

N 1 f
N 1 f
N 1 f

|~

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

#Atten: 30 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Avg Type: Log-Power
Avg|Hold: 2000/2000 M
Trig: Free Run

PNNNNN

Ref Lvl Offset 2.67 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Y Function
1.195 dBm

-41.34 dBm

-54.34 dBm

-51.72 dBm

Function Width
2402 8 GHz.

24000 GHz
2.390 0 GHz
2.359 4 GHz.

9 Mar 14, 2022

3:40:25 PM

Mkr1 2.402 8 GHz
1.19 dBm

Stop 2.40600 GHz
Sweep 9.60 ms (1001 pts)

Function Value

FCC ID: 2A47W-X9

TB-RF-074-1.0
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Band Edge(Hopping) NVNT 3-DH1 2480MHz Ant1 Hopping Ref

KEYSIGHT !nput RF Input Z- 50 Q #Atten: 30 dB PNO: Best Wide  Avg Type: Log-Power 2 4
RL Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 2000/2000
Align: Auto Freq Ref: Int (5) IF Gain: Low Trig: Free Run
Sig Track: Off PNNNNN

1 Spectrum Ref Lvi Offset 2.68 dB Mkr1 2.479 792 GHzZ|
Scale/Div 10 dB Ref Level 20.00 dBm -0.23 dBm

Local
Center 2.480000 GHz #Video BW 300 kHz

Span 8.0
#Res BW 100 kHz Sweep 1.00 ms (1001 pts)

Mar 14, 2022
34

Spectrum Analyzer 1
Swept SA
KEYSIGHT !nput RF Input Z- 50 Q #Atten: 30 dB PNO: Fast Avg Type: Log-Power
RL > Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 2000/2000 M
Align: Auto Freq Ref: Int (5) IF Gain: Low Trig: Free Run
Sig Track: Off PNNNNN

1 Spectrum Ref Lvi Offset 2.68 dB Mkr1 2.478 8 GHz
Scale/Div 10 dB Ref Level 20.00 dBm 0.29 dBm

1

Start 2.47600 GHz #Video BW 300 kHz Stop 2.57600 GHz

#Res BW 100 kHz Sweep 9.60 ms (1001 pts)
5 Marker Table v

Mode Trace Scale Y
N 1 f 2478 8 GHz 0.2910 dBm
N 1 f 2.483 5 GHz -44.92 dBm
N 1 f 2.500 0 GHz. -55.26 dBm
N 1 f 24835 GHz -44.92 dBm

Function Function Width Function Value

DM ? S

FCC ID: 2A47W-X9 TB-RF-074-1.0
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6.Conducted RF Spurious Emission

Condition Mode Frequency (MHz) Antenna Max Value (dBc) Limit (dBc) Verdict
NVNT 1-DH1 2402 Antl -51.68 -20 Pass
NVNT 1-DH1 2441 Antl -49.32 -20 Pass
NVNT 1-DH1 2480 Antl -46.81 -20 Pass
NVNT 2-DH1 2402 Antl -52.84 -20 Pass
NVNT 2-DH1 2441 Antl -51.76 -20 Pass
NVNT 2-DH1 2480 Antl -50.81 -20 Pass
NVNT 3-DH1 2402 Antl -50.04 -20 Pass
NVNT 3-DH1 2441 Antl -47.36 -20 Pass
NVNT 3-DH1 2480 Antl -47.87 -20 Pass

FCC ID: 2A47W-X9 TB-RF-074-1.0
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Test Graphs

Tx. Spurious NVNT 1-DH1 2402MHz Ant1 Ref

KEYSIGHT !nput RF Input Z- 50 Q #Atten: 20 dB PNO: Best Wide  Avg Type: Log-Power
RL Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 100/100 M
Align: Auto Freq Ref: Int (5) IF Gain: Low Trig: Free Run
Sig Track: Off PNNNNN
1 Spectrum

Scale/Div 10 dB

Ref Lvl Offset 2.67 dB Mkr1 2.401 799 15 GHz
Ref Level 12.67 dBm 1.01 dBm

Center 2.4020000 GHz
#Res BW 100 kHz

Local
Span 1.200me
Sweep 2.00 ms (30001 pts)

#Video BW 300 kHz

M:.ar 1, 2t AC coupled: Accy unspec'd < 10MHz

Tx. Spurious NVNT 1-DH1 2402MHz Ant1l Emission

Spectrum Analyzer 1
Swept SA

KEYSIGHT !nput RF Input Z- 50 Q #Atten: 20 dB PNO: Fast Avg Type: Log-Power 2 4
RL Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 10/10 M
Align: Auto Freq Ref: Int (5) IF Gain: Low Trig: Free Run
Sig Track: Off PNNNNN
1 Spectrum

Scale/Div 10 dB

$1

Ref Lvl Offset 2.67 dB Mkr1 2.401 7 GHz
Ref Level 12.67 dBm 0.29 dBm

#Video BW 300 kHz Stop 26.50 GHz|

Sweep ~2.54 s (30001 pts)
5 Marker Table v

Mode Trace Scale Y

1 T 2401 7 GHz 0.2875 dBm
4.803 4 GHz -50.67 dBm
4.803 4 GHz -50.67 dBm
7.199 8 GHz. -59.63 dBm
9.601 6 GHz. -53.81 dBm

Function Function Width Function Value

WO ? S

FCC ID: 2A47W-X9 TB-RF-074-1.0
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Tx. Spurious NVNT 1-DH1 2441MHz Antl Ref

KEYSIGHT |Input RF
RL -
1 Spectrum

Scale/Div 10 dB

Center 2.4410000 GHz
#Res BW 100 kHz

Coupling: AC
Align: Auto

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

#Atten: 20 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Trig: Free Run

Ref Lvl Offset 2.65 dB
Ref Level 12.65 dBm

#Video BW 300 kHz

Mar 14, 2022

3.02:58 PM AC coupled: Accy unspec'd < 10MHz

Avg Type: Log-Power 2
Avg|Hold: 100/100

PNNNNN

Mkr1 2.440 800 10 GHz
0.00 dBm

Local
Span 1.200me
Sweep 2.00 ms (30001 pts)

Tx. Spurious NVNT 1-DH1 2441MHz Ant1l Emission

Spectrum Analyzer 1
Swept SA

KEYSIGHT Input RF
RL -
1 Spectrum

Scale/Div 10 dB

Align: Auto

¢

5 Marker Table v

1

DO W N

|~

Coupling: AC

Mode Trace Scale Y

f

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

#Atten: 20 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Avg|Hold: 10/10
Trig: Free Run

Ref Lvl Offset 2.65 dB
Ref Level 12.65 dBm

#Video BW 300 kHz

Function
24414 GHz
4.882 0 GHz
4.882 0 GHz
7.317 2 GHz
9.757 7 GHz.

-0.1265 dBm
-49.32 dBm
-49.32 dBm
-61.67 dBm
-51.92 dBm

9 Mar 14, 2022
3:03:30 PM

Avg Type: Log-Power

PNNNNN

Mkr1 2.441 4 GHz
-0.13 dBm

Stop 26.50 GHz|
Sweep ~2.54 s (30001 pts)

Function Width Function Value

u K

FCC ID: 2A47W-X9

TB-RF-074-1.0
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Tx. Spurious NVNT 1-DH1 2480MHz Ant1 Ref

KEYSIGHT |Input RF
RL -
1 Spectrum

Scale/Div 10 dB

Center 2.4800000 GHz
#Res BW 100 kHz

Coupling: AC
Align: Auto

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

#Atten: 20 dB
Preamp: Off

Mar 14, 2022
3:0

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 2.68 dB
Ref Level 12.68 dBm

#Video BW 300 kHz

Avg Type: Log-Power 2 4
Avg|Hold: 100/100
Trig: Free Run

PNNNNN

Mkr1 2.479 801 10 GHz
-0.78 dBm

Local
Span 1.200me
Sweep 2.00 ms (30001 pts)

Spectrum Analyzer 1
Swept SA

KEYSIGHT Input RF
RL -
1 Spectrum

Scale/Div 10 dB

Align: Auto

"I

5 Marker Table v

1

DO W N

|~

Coupling: AC

f

Input Z- 50 Q
Corr CCorr RCal
Freq Ref: Int (5)

#Atten: 20 dB
Preamp: Off

Mode Trace Scale

2.480 2 GHz.
4.959 6 GHz
4.959 6 GHz
74337 GHz
9.9139 GHz

9 Mar 14, 2022
3:05:35 PM

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Avg|Hold: 10/1
Trig: Free Run

Ref Lvl Offset 2.68 dB
Ref Level 12.68 dBm

#Video BW 300 kHz

Y
-1.946 dBm
-47.59 dBm
-47.59 dBm
-58.77 dBm
-52.11 dBm

Function

Avg Type: Log-Power

0
PNNNNN

Mkr1 2.480 2 GHz
-1.95 dBm

Stop 26.50 GHz|
Sweep ~2.54 s (30001 pts)

Function Width Function Value

FCC ID: 2A47W-X9

TB-RF-074-1.0



