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RF Test Data for Bluetooth LE
(Conducted Measurements)

General Description of EUT

Product Name: Wireless Headphone
Test Model: iKF R1
Sample ID: 202308-0210-3-2#

Environmental Conditions

Temperature: 25C

Relative Humidity: | 55%

Test Voltage: DC 3.7V

Test Engineer: Huang jian ping

Note: For a more detailed features description, please refer to the report TBR-C-202308-0210-51

The report only show the worst case data.

FCC ID: 2BBW8S-IKFR1 TB-RF-074-1.0
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1. Duty Cycle
NVNT BLE 1Mbps 2402 Antl 85.4 0.69 0.47
NVNT BLE 1Mbps 2440 Antl 85.44 0.68 0.47
NVNT BLE 1Mbps 2480 Antl 85.44 0.68 0.47
NVNT BLE 2Mbps 2402 Antl 43.29 3.64 0.92
NVNT BLE 2Mbps 2440 Antl 43.34 3.63 0.92
NVNT BLE 2Mbps 2480 Antl 43.29 3.64 0.92

FCC ID: 2BBW8S-IKFR1 TB-RF-074-1.0
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Test Graphs

Duty Cycle NVNT BLE 1Mbps 2402MHz Antl '
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Duty Cycle NVNT BLE 1Mbps 2480MHz Antl

[ sENSE:INT] [ANALIGN AUTO/NO RF [

Avg Type: Log-Pwr I ‘
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Duty Cycle NVNT BLE 2Mbps 2402MHz Antl '
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Duty Cycle NVNT BLE 2Mbps 2440MHz Antl
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Duty Cycle NVNT BLE 2Mbps 2480MHz Antl '
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2. Maximum Conducted Output Power
NVNT BLE 1Mbps 2402 Antl -3.666 30 Pass
NVNT BLE 1Mbps 2440 Antl -3.923 30 Pass
NVNT BLE 1Mbps 2480 Antl -4.717 30 Pass
NVNT BLE 2Mbps 2402 Antl -3.467 30 Pass
NVNT BLE 2Mbps 2440 Antl -3.6 30 Pass
NVNT BLE 2Mbps 2480 Antl -4.489 30 Pass

FCC ID: 2BBW8S-IKFR1 TB-RF-074-1.0
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Power NVNT BLE 1Mbps 2402MHz Ant1 '

s Keysight Spectrum Analyzer - Swept SA
RL RF 500 AC [ sENSE:INT] JANALIGN AUTO/NO RF [
Center Freq 2.402000000 GHz . Avg Type: Log-Pwr
PNO: Fast  ~#— Trig: Free Run Avg|Hoeld: 100/100
IFGain:Low #Atten: 30 dB |

Ref Offset 3.67 dB |
Ref 20.00 dBm

Span 10.00 MHZ|rewn [
#VBW 6.0 MHz Sweep 1.333 ms (10001 pts

MSG STATUS |
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MSG STATUS

FCC ID: 2BBW8S-IKFR1 TB-RF-074-1.0
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Power NVNT BLE leps 2480MHz Antl

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

[ sENSE:INT] [ANALIGN AUTO/NO RF [ I ‘
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og

Span 10.00 MHZ}retum |
#VBW 6.0 MHz Sweep 1.333 ms (10001 pts

MSG STATUS

Power NVNT BLE 2Mbps 2402MHz Ant1 |

= I(a'y;\ght Spectrum Analyzer SweptSA (==~
[ sENSE:INT] JANALIGN AUTO/NO RF [

Center Freq 2 402000000 GHz . Avg Type: Log-Pwr
PNO: Fast  ~#— Trig: Free Run Avg|Hoeld: 100/100

IFGain:Low #Atten: 30 dB

Ref Offset3.67 dB - |
10dEiciv__Ref 20.00 dBm
og

Center 2.402000 GHz Span 10.00 MHZ}zetum ‘
#VBW 6.0 MHz Sweep 1.333 ms (10001 pts

MSG STATUS

FCC ID: 2BBW8S-IKFR1 TB-RF-074-1.0



Shenzhen Toby Technology Co., Ltd. Hitp:/www.tobylab.cn . e 3 P
Add: 1/F,Building 6, Rundongsheng Industrial Zone, Longzhu, Xixiang, Bao'an District, Shenzhen, Guangdong Ezggrt o TlBORch: %32308 paio-51

China.

Power NVNT BLE 2Mbps 2440MHz Antl

wm Keysight Spectrum Analyzer - Swept SA
RL RF 500 AC [ sENSE:INT] [ANALIGN AUTO/NO RF [ ‘

Center Freq 2.440000000 GHz . Avg Type: Log-Pwr
PNO: Fast  ~#— Trig: Free Run Avg|Held: 100/100

IFGain:Low #Atten: 30 dB

Ref Offset 3.65 dB
Ref 20.00 dBm |

Span 10.00 MHZ}retum |
#VBW 6.0 MHz Sweep 1.333 ms (10001 pts

MSG STATUS

Power NVNT BLE 2Mbps 2480MHz Ant1 |
=]t

[ sENSE:INT] JANALIGN AUTO/NO RF [

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

Ref Offset3.68 dB |
Ref 20.00 dBm

Center 2.480000 GHz Span 10.00 MHZ}zetum ‘
#Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.333 ms (10001 pts

MSG STATUS

FCC ID: 2BBW8S-IKFR1 TB-RF-074-1.0
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3. -6dB Bandwidth
| Condition | Mode [ Frequency (Hz) | Antenna | -6 dB Bandwidth (aHz) [ Limit 5@ Banduwicth (wHz) | verdict |

NVNT BLE 1Mbps 2402 Antl 0.65 0.5 Pass
NVNT BLE 1Mbps 2440 Antl 0.65 0.5 Pass
NVNT BLE 1Mbps 2480 Antl 0.7 0.5 Pass
NVNT BLE 2Mbps 2402 Antl 1.23 0.5 Pass
NVNT BLE 2Mbps 2440 Antl 0.99 0.5 Pass
NVNT BLE 2Mbps 2480 Antl 1.13 0.5 Pass

FCC ID: 2BBW8S-IKFR1 TB-RF-074-1.0



Shenzhen Toby Technology Co., Ltd. Hitp:/www.tobylab.cn . e 3 P
Add: 1/F,Building 6, Rundongsheng Industrial Zone, Longzhu, Xixiang, Bao'an District, Shenzhen, Guangdong geport No. JBR-CRDI05508%0-51

China. Page: 12 of 39
Test Graphs
-6dB Bandwidth NVNT BLE 1Mbps 2402MHz Ant1 !
=]t
[ sENSE:INT] JANALIGN AUTO/NO RF [ 11:03:51 AM Aug 31, 2023
Center Freq: 2.402000000 GHz Radio Std: None

P Trig: Free Run Avg|Hoeld: 100/100
! #FGain:Low #Atten: 30 dB Radio Device: BTS |

Ref Offset 3.57 dB |
Ref 23.67 dBm

Span 2.000 MHz
#/BW 62 kHz Sweep 5ms

Occupied Bandwidth Total Power 2.33 dBm
1.0383 MHz
Transmit Freq Error 52.195 kHz % of OBW Power 99.00 %
x dB Bandwidth 645.0 kHz xdB -6.00 dB |

MSG STATUS

|
-6dB Bandwidth NVNT BLE 1Mbps 2440MHz Antl |

' Keysight Spectrum Analyzer - Occupied BW [ERER
500 AC [ SENSE:INT] [A\ALIGN AUTO/NO RF | 11:07:35 AM Aug 31, 2023

Center Freq: 2.440000000 GHz Radio Std: None |
i Trig: Free Run Avg|Hoeld: 100/100 |
#FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 3.65 dB |
1Lo dBldiv Ref 23.65 dBm -9.8351 dBmes

#Res BW 100 kHz #/BW 300 kHz Sweep 1.333ms

Occupied Bandwidth Total Power 1.90 dBm |
1.0394 MHz

Transmit Freq Error 38.740 kHz % of OBW Power 99.00 %

x dB Bandwidth 654.8 kHz x dB -6.00 dB

MSG STATUS

FCC ID: 2BBW8S-IKFR1 TB-RF-074-1.0
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-6dB BandW|dth NVNT BLE 1Mbps 2480MH2 Antl
e |
[ sENSE:INT] [ANALIGN AUTO/NO RF [ 11:11:24 AM Aug 31, 2023 |
Center Freq: 2.480000000 GHz Radio Std: None ‘

P Trig: Free Run Avg|Held: 100/100
! #FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 3.68 dB
Ref 23.68 dBm . |

Span 2.000 MHz ’
#/BW 300 kHz Sweep 1.333ms

Occupied Bandwidth Total Power 1.02 dBm
1.0418 MHz |

Transmit Freq Error 42.445 kHz % of OBW Power 99.00 %

x dB Bandwidth 698.1 kHz xdB -6.00 dB

MSG STATUS

-6dB Bandwidth NVNT BLE 2Mbps 2402MHz Antl |

I(a'y;\ght Spectrum Analyzar Occupied BW (==~
500 AC [ SENSE:INT] [A\ALIGN AUTO/NO RF | 11:39:59 AM Aug 31, 2023

Center Freq: 2.402000000 GHz Radio Std: None
P Trig: Free Run Avg|Hoeld: 100/100
#FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 3.67 dB
1Lu dBldiv Ref 23.67 dBm -18.162 dBmifis=s

Span 3.000 MHz
#/BW 91 kHz Sweep 3.333ms

Occupied Bandwidth Total Power 2.18 dBm
2.0585 MHz ' |

Transmit Freq Error 49.066 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.226 MHz x dB -6.00 dB

MSG STATUS

FCC ID: 2BBW8S-IKFR1 TB-RF-074-1.0
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-6dB Bandwidth NVNT BLE 2Mbps 2440MHz Antl
e |
[ sENSE:INT] [ANALIGN AUTO/NO RF [ 11:39:27 AM Aug 31, 2023 |
Center Freq: 2.440000000 GHz Radio Std: None ‘

P Trig: Free Run Avg|Held: 100/100
! #FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 3.65 dB
Ref 23.65 dBm |

Span 3.000 MHz ’
#/BW 91 kHz Sweep 3.333ms

Occupied Bandwidth Total Power 1.91 dBm
2.0672 MHz |

Transmit Freq Error 49.378 kHz % of OBW Power 99.00 %

x dB Bandwidth 994.3 kHz xdB -6.00 dB

MSG STATUS

-6dB Bandwidth NVNT BLE 2Mbps 2480MHz Antl |

' Keysight Spectrum Analyzer - Occupied BW [ERERS
500 AC [ SENSE:INT] [A\ALIGN AUTO/NO RF | 11:37:54 AM Aug 31, 2023

Center Freq: 2.480000000 GHz Radio Std: None
P Trig: Free Run Avg|Hoeld: 100/100
#FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 3.68 dB
1Lu dBldiv Ref 23.68 dBm -16.480 dBmifis=:

Span 3.000 MHz
#/BW 91 kHz Sweep 3.333ms

Occupied Bandwidth Total Power 1.39 dBm
2.0447 MHz ' |

Transmit Freq Error 51.563 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.127 MHz x dB -6.00 dB

MSG STATUS

FCC ID: 2BBW8S-IKFR1 TB-RF-074-1.0
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4. Occupied Channel Bandwidth

NVNT BLE 1Mbps 2402 Antl 1.035
NVNT BLE 1Mbps 2440 Antl 1.032
NVNT BLE 1Mbps 2480 Antl 1.032
NVNT BLE 2Mbps 2402 Antl 2.031
NVNT BLE 2Mbps 2440 Antl 2.052
NVNT BLE 2Mbps 2480 Antl 2.058

FCC ID: 2BBW8S-IKFR1 TB-RF-074-1.0



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

Test Graphs

OBW NVNT BLE 1Mbps 2402MHz Antl

Report No.: TBR-C-202308-0210-51
Page: 16 of 39

[ sENSE:INT] JANALIGN AUTO/NO RF [

11:04:41 AM Aug 31, 2023

Center Freq: 2.402000000 GHz

P Trig: Free Run Avg|Hoeld: 100/100
! #IFGain:Low #Atten: 30 dB

Radio Std: Nene

Radio Device: BTS |

Ref Offset 3.67 dB
Ref 23.67 dBm

#VBW 100 kHz

Occupied Bandwidth Total Power 2.65 dBm
1.0347 MHz

Transmit Freq Error 47.208 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.260 MHz xdB -26.00 dB

Span 3.000 MHz
Sweep 3.333ms

MSG STATUS

OBW NVNT BLE 1Mbps 2440MHz Antl

s Keysight Spectrum Analyzer - Occupied BW

500 AC [ SENSE:INT] [A\ALIGN AUTO/NO RF |

11:10:17 AM Aug 31, 2023

Center Freq: 2.440000000 GHz
i Trig: Free Run Avg|Hoeld: 100/100
#FGain:Low #Atten: 30 dB

Radio Std: Nene |

Radio Device: BTS

Ref Offset 3.66 dB
10 dBidiv Ref 23.65 dBm
L.

#/BW 91 kHz

Occupied Bandwidth Total Power 2.50 dBm
1.0316 MHz

Transmit Freq Error 48.698 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.262 MHz x dB -26.00 dB

Sweep 3.333ms

MSG STATUS

FCC ID: 2BBW8S-IKFR1

TB-RF-074-1.0



Shenzhen Toby Technology Co., Ltd. Hitp:/www.tobylab.cn . e 3 P
Add: 1/F,Building 6, Rundongsheng Industrial Zone, Longzhu, Xixiang, Bao'an District, Shenzhen, Guangdong geport No. JBR-CRDIR0550870-51

China. Page: 17 of 39
OBW NVNT BLE 1Mbps 2480MHz Antl
e |
[ sENSE:INT] [ANALIGN AUTO/NO RF [ 11:11:16 AM Aug 31, 2023 |
Center Freq: 2.480000000 GHz Radio Std: None ‘

P Trig: Free Run Avg|Held: 100/100
! #FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 3.68 dB
Ref 23.68 dBm |

Span 3.000 MHz ’
#/BW 100 kHz Sweep 3.333ms

Occupied Bandwidth Total Power 1.70 dBm
1.0317 MHz |

Transmit Freq Error 49.597 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.264 MHz xdB -26.00 dB

MSG STATUS

OBW NVNT BLE 2Mbps 2402MHz Ant1 |

' Keysight Spectrum Analyzer - Occupied BW [ERERS
500 AC [ SENSE:INT] [A\ALIGN AUTO/NO RF | 11:22:24 AM Aug 31, 2023

Center Freq: 2.402000000 GHz Radio Std: None
P Trig: Free Run Avg|Hoeld: 100/100
#FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 3.67 dB
10 dBidiv Ref 23.67 dBm
L.

Span 3.000 MHz
#/BW 100 kHz Sweep 3.333ms

Occupied Bandwidth Total Power 2.39 dBm
2.0308 MHz ' |

Transmit Freq Error 49.874 kHz % of OBW Power 99.00 %

x dB Bandwidth 2.471 MHz x dB -26.00 dB

MSG STATUS

FCC ID: 2BBW8S-IKFR1 TB-RF-074-1.0
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OBW NVNT BLE 2Mbps 2440MHz Antl
e |
[ sENSE:INT] [ANALIGN AUTO/NO RF [ 11:31:48 AM Aug 31, 2023 |
Center Freq: 2.440000000 GHz Radio Std: None ‘

P Trig: Free Run Avg|Held: 100/100
! #FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 3.65 dB
Ref 23.65 dBm |

Span 3.000 MHz ’
#/BW 100 kHz Sweep 3.333ms

Occupied Bandwidth Total Power 2.23 dBm
2.0517 MHz |

Transmit Freq Error 52.346 kHz % of OBW Power 99.00 %

x dB Bandwidth 2.465 MHz xdB -26.00 dB

MSG STATUS

OBW NVNT BLE 2Mbps 2480MHz Antl |

I(a'y;\ght Spectrum Analyzar Occupied BW (==~
500 AC [ SENSE:INT] [A\ALIGN AUTO/NO RF | 11:34:13 AM Aug 31, 2023

Center Freq: 2.480000000 GHz Radio Std: None
P Trig: Free Run Avg|Hoeld: 100/100
#FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 3.68 dB
10 dBidiv Ref 23.68 dBm
L.

Span 3.000 MHz
#/BW 100 kHz Sweep 3.333ms

Occupied Bandwidth Total Power 1.14 dBm
2.0576 MHz ' |

Transmit Freq Error 49.021 kHz % of OBW Power 99.00 %

x dB Bandwidth 2.496 MHz x dB -26.00 dB

MSG STATUS

FCC ID: 2BBW8S-IKFR1 TB-RF-074-1.0
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5. Maximum Power Spectral Density Level

NVNT BLE 1Mbps 2402 Antl -20.005 8 Pass
NVNT BLE 1Mbps 2440 Antl -20.235 8 Pass
NVNT BLE 1Mbps 2480 Antl -20.997 8 Pass
NVNT BLE 2Mbps 2402 Antl -21.967 8 Pass
NVNT BLE 2Mbps 2440 Antl -22.26 8 Pass
NVNT BLE 2Mbps 2480 Antl -23.077 8 Pass

FCC ID: 2BBW8S-IKFR1 TB-RF-074-1.0
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Test Graphs

PSD NVNT BLE 1Mbps 2402MHz Ant1 |

e Keysight Spectrum Analyzer - Swept SA
RL RF 500 AC [ sENSE:INT] JANALIGN AUTO/NO RF [
Center Freq 2.402000000 GHz . Avg Type: Log-Pwr
PNO: Wide ~#— Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB |

Ref Offset 3.67 dB |
Ref 20.00 dBm

Span 3.000 MHZ|rewn [
#VBW 10 kHz Sweep 316.3 ms (1001 pts)

MSG STATUS |

PSD NVNT BLE 1Mbps 2440MHz Ant1 |

[ [
500 AC [ sENSE:INT] JANALIGN AUTO/NO RF [
0000000 GHz Avg Type: Log-Pwr 4 |
PNO: Wide +~»— Trig: Free Run Avg|Hold: 100/100 Vi |
IFGain:Low #Atten: 30 dB N

Ref Offset 3.65 dB |
Ref 20.00 dBm

Span 3.000 MHZ}zetum
#VBW 10 kHz Sweep 316.3 ms (1001 pts)

MSG STATUS
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PSD NVNT BLE 1Mbps 2480MHz Antl

wm Keysight Spectrum Analyzer - Swept SA
RL RF 500 AC [ sENSE:INT] [ANALIGN AUTO/NO RF [ ‘

Center Freq 2.480000000 GHz . Avg Type: Log-Pwr
PNQ: Wide = Trig: Free Run Avg|Held: 100/100

IFGain:Low #Atten: 30 dB

Ref Offset 3.68 dB
Ref 20.00 dBm |

Span 3.000 MHZ}retum |
#VBW 10 kHz Sweep 316.3 ms (1001 pts)

MSG STATUS

PSD NVNT BLE 2Mbps 2402MHz Ant1 |

' Keysight Spectrum Analyzer - Swept SA [ERERS
0Q A [ sENSE:INT] JANALIGN AUTO/NO RF [

RL RF AC
Center Freq 2.40 000 GHz . Avg Type: Log-Pwr
PNO: Wide ~#— Trig: Free Run Avg|Hold: 100/100

IFGain:Low #Atten: 30 dB

Ref Offset3.67 dB |
Ref 20.00 dBm

Center 2.402000 GHz Span 3.000 MHZ}zetum ‘
#Res BW 3.0 kHz #VBW 10 kHz Sweep 316.3 ms (1001 pts)

MSG STATUS
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PSD NVNT BLE 2Mbps 2440MHz Ant1

wm Keysight Spectrum Analyzer - Swept SA
RL RF 500 AC [ sENSE:INT] [ANALIGN AUTO/NO RF [ ‘

Center Freq 2.440000000 GHz . Avg Type: Log-Pwr
PNQ: Wide = Trig: Free Run Avg|Held: 100/100

IFGain:Low #Atten: 30 dB

Ref Offset 3.65 dB
Ref 20.00 dBm |

Span 3.000 MHZ}retum |
#VBW 10 kHz Sweep 316.3 ms (1001 pts)

MSG STATUS

PSD NVNT BLE 2Mbps 2480MHz Antl |
=]t

[ sENSE:INT] JANALIGN AUTO/NO RF [

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

Ref Offset3.68 dB |
Ref 20.00 dBm

Center 2.480000 GHz Span 3.000 MHZ}zetum ‘
#Res BW 3.0 kHz #VBW 10 kHz Sweep 316.3 ms (1001 pts)

MSG STATUS
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6. Band Edge
| Congion | Mode | Frequency(MHz) | Amemna | MaxVaue(o) | Lmit@c) | Verdt

NVNT BLE 1Mbps 2402 Antl -48.98 -20 Pass
NVNT BLE 1Mbps 2480 Antl -41.54 -20 Pass
NVNT BLE 2Mbps 2402 Antl -49.02 -20 Pass
NVNT BLE 2Mbps 2480 Antl -46.47 -20 Pass

FCC ID: 2BBW8S-IKFR1 TB-RF-074-1.0
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Test Graphs

Band Edge NVNT BLE 1Mbps 2402MHz Antl Ref !

' Keysight Spectrum Analyzer - Swept SA [E=RE=R
RL RF 500 AC [ sENSE:INT] JANALIGN AUTO/NO RF [ 11:05:25 Al 2023

Center Freq 2.402000000 GHz . Avg Type: Log-Pwr A 4

PNO: Wide +#— Trig: Free Run Avg|Hold: 100/100 TYPE]

IFGain:Low #Atten: 30 dB DET

Hz
Ref Offset 3.67 dB
Ref 20.00 dBm -4.530 dBmjjpe

Span 8.000 MHZ}zetum
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

MSG STATUS |

Band Edge NVNT BLE 1Mbps 2402MHz Antl Emission |

ww Keysight Spectrum Analyzer - Swept SA [=n F=R ==
[ sENSE:INT] JANALIGN AUTO/NO RF [ 11:05:29 AM Aug 31, 2023

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

Ref Offset3.67 dB |
10deidiv__Ref 20.00 dBm
og

#Res BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts)

MKR| MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ |
N [1]f] 2.401 8 GHz 4820dBm| [ 0
2 NEENES 2.400 0 GHz 55632dBm| [
Nl N [1[f  23900GHZ] 58689dBm| | |

PN N [1 [ f] 2.3621GHz] 53515dBm| [ |

. o /1

MSG STATUS
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Band Edge NVNT BLE leps 2480MHz Antl Ref

[ sENSE:INT] [ANALIGN AUTO/NO RF [ 123
Avg Type: Log-Pwr 4 ‘

PNO: Wide ~#— Trig: Free Run Avg|Hoeld: 100/100

IFGain:Low #Atten: 30 dB

Ref Offset 3.68 dB
Ref 20.00 dBm - |

Span 8.000 MHZ}ketum |
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

MSG STATUS

Band Edge NVNT BLE 1Mbps 2480MHz Antl Emission |

= I(a'y;\ght Spectrum Analyzar SweptSA (==~
[ sENSE:INT] JANALIGN AUTO/NO RF [

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

Ref Offset 3.68 dB
1LU dB/div_ Ref 20.00 dBm
og

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

1 IIIIII.'I___ ‘
[  24836GHz| -60962¢Bm| | [ [ |
|  25000GHz| -67466dBm| | [ 0000000000000 |

FA N [1f] 24838GHz[ 47573¢Bm[ | [ 00|

4 1

MSG STATUS
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[ sENSE:INT] [ANALIGN AUTO/NO RF [

Avg Type: Log-Pwr
Trig: Free Run Avg|Held: 100/100

#Atten: 30 dB

PNO: Wide — ~#—
IFGain:Low

Ref Offset 3.67 dB
Ref 20.00 dBm

#Res BW 100 kHz

#VBW 300 kHz

Span 8.000 MHZ}ketum |
Sweep 1.000 ms (1001 pts)

MSG

STATUS

Band Edge NVNT BLE 2Mbps 2402MHz Ant1 Emission

s Keysight Spectrum Analyzer - Swept SA

[E=R =R

500 AC

6000000 GHz

[ sENSE:INT] JANALIGN AUTO/NO RF [

Avg Type: Log-Pwr
Trig: Free Run Avg|Hoeld: 100/100

#Atten: 30 dB

PNO:Fast =+
IFGain:Low

Ref Offset 3.67 dB

10 dB/div. Ref 20.00 dBm
Log

#Res BW 100 kHz

#VBW 300 kHz

Sweep 9.600 ms (1001 pts) |

MKR| MODE TRC| SCL X

A N [1]f]
Bl N [1]7]

Y
[  24021GHz[  3997dBm| | = |
) N [1[f]  24000GHz| -37006dBm| [ |
| 23900GHz[ -58714dBm| [ |
FY N [1[f] 23625GHz[ -54848dBm| | ]
- ]

FUNCTION FUNCTION WIDTH

FUNCTION VALUE ~ I

STATUS
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Band Edge NVNT BLE 2Mbps 2480MHz Antl Ref

[ sENSE:INT] [ANALIGN AUTO/NO RF [
Avg Type: Log-Pwr 4 ‘

PNO: Wide ~#— Trig: Free Run Avg|Hoeld: 100/100

IFGain:Low #Atten: 30 dB

Ref Offset 3.68 dB
Ref 20.00 dBm |

Span 8.000 MHZ}ketum |
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

MSG STATUS

Band Edge NVNT BLE 2Mbps 2480MHz Ant1 Emission |

e Keysight Spectrum Analyzer - Swept SA (==~
500 AC [ sENSE:INT] JANALIGN AUTO/NO RF [
6000000 GHz Avg Type: Log-Pwr
PNO: Fast  ~#— Trig: Free Run Avg|Hoeld: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 3.68 dB
1LU dB/div_ Ref 20.00 dBm
og

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

A N[1[f]  24802GHz|] 6997Bm| [ [ 00000000000 ‘
|  24836GHz| 67618Bm|( | [ 0 | |
|  25000GHz[ -65401¢BM| | [ 0000000000000 |

FA N [1f]  24845GHz[ 62016dBm[ | [ |

4 o 1

MSG STATUS
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7. Conducted RF Spurious Emission

NVNT BLE 1Mbps 2402 Antl -37.03 -20 Pass
NVNT BLE 1Mbps 2440 Antl -37.15 -20 Pass
NVNT BLE 1Mbps 2480 Antl -35.58 -20 Pass
NVNT BLE 2Mbps 2402 Antl -37.3 -20 Pass
NVNT BLE 2Mbps 2440 Antl -35.62 -20 Pass
NVNT BLE 2Mbps 2480 Antl -35.45 -20 Pass

FCC ID: 2BBW8S-IKFR1 TB-RF-074-1.0
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Test Graphs

Tx. Spurious NVNT BLE 1Mbps 2402MHz Antl Ref !

e Keysight Spectrum Analyzer - Swept SA ===
RL RF 500 AC [ SENSE:INT] [A\ALIGN AUTO/NO RF | 11:06:01 Al 2023

Center Freq 2.402000000 GHz . Avg Type: Log-Pwr A 4

PNO: Wide +#— Trig: Free Run Avg|Hold: 100/100 TYPE]

IFGain:Low #Atten: 30 dB DET

Ref Offset 3.67 dB
Ref 20.00 dBm -4.109 dBmfis:

Span 1.500 MHZ}zetum
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

MSG STATUS |

Tx. Spurious NVNT BLE 1Mbps 2402MHz Ant1 Emission |

ww Keysight Spectrum Analyzer - Swept SA [=n F=R ==
[ sENSE:INT] JANALIGN AUTO/NO RF [ 11:06:31 AM Aug 31, 2023

Avg Type: Log-Pwr |
PNO: Fast  ~»— Trig: Free Run Avg|Held: 10110 v |
IFGain:Low #Atten: 30 dB

Ref Offset3.67 dB |
10deidiv__Ref 20.00 dBm
og

#Res BW 100 kHz #VBW 300 kHz Sweep 2.530 s (1001 pts)
MKR| MODE| TRC| SCL| 3 Y FUNCTION | FUNCTION WIDTH FUNCTION VALUE ~ |
N [1]7] | 5263dBm| |

[ 2412GHg I
| N [1[f]  24753GHz[ A1142dBm| | ]
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- ]

MSG STATUS
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Tx. Spurious NVNT BLE 1Mbps 2440MHz Antl Ref

[ sENSE:INT] [ANALIGN AUTO/NO RF [
Avg Type: Log-Pwr 4 ‘

PNO: Wide ~#— Trig: Free Run Avg|Hoeld: 100/100

IFGain:Low #Atten: 30 dB

Ref Offset 3.65 dB
Ref 20.00 dBm |

Span 1.500 MHZ}retum |
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

MSG STATUS

Tx. Spurious NVNT BLE 1Mbps 2440MHz Antl Emission |

e Keysight Spectrum Analyzer - Swept SA (==~
500 AC [ sENSE:INT] JANALIGN AUTO/NO RF [
65000000 GHz i Avg Type: Log-Pwr
PNO: Fast  ~#— Trig: Free Run Avg|Held: 10110
IFGain:Low #Atten: 30 dB

Ref Offset 3.66 dB
1LU dB/div_ Ref 20.00 dBm
og

#Res BW 100 kHz #VBW 300 kHz Sweep 2.530 s (1001 pts) |
MKR] MODE| TRC| SCL| 3 Y FUNCTION | FUNCTION WIDTH FUNCTION VALUE ~ |
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8
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Tx. Spurious NVNT BLE 1Mbps 2480MHz Antl Ref

[ sENSE:INT] [ANALIGN AUTO/NO RF [
Avg Type: Log-Pwr 4 ‘

PNO: Wide ~#— Trig: Free Run Avg|Hoeld: 100/100

IFGain:Low #Atten: 30 dB

Ref Offset 3.68 dB
Ref 20.00 dBm |

Span 1.500 MHZ}retum |
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

MSG STATUS

Tx. Spurious NVNT BLE 1Mbps 2480MHz Antl Emission |

e Keysight Spectrum Analyzer - Swept SA (==~
500 AC [ sENSE:INT] JANALIGN AUTO/NO RF [
65000000 GHz i Avg Type: Log-Pwr
PNO: Fast  ~#— Trig: Free Run Avg|Held: 10110
IFGain:Low #Atten: 30 dB

Mkr1 2.492 GHz |
Ref Offset3.68 dB
1L%gBldiv R:f 25.960 dBm -6.131 dBm

Stop 26.50 GHz

#Res BW 100 kHz #VBW 300 kHz Sweep 2.530 s (1001 pts) |
MKR] MODE| TRC| SCL| 3 Y FUNCTION | FUNCTION WIDTH FUNCTION VALUE ~ |
0 N [1]7] | 6431dBm|[ | ‘

| 2492 GHz] [
I N [1]f] 24.779 GHz 41266dBm| [

N N [1[f]  4953GHz] 49514dBm| [ 0]
N N [1[f] 7.442 GHz 46748dBm| [ 0 0000000000000}

LI N [1[f]  9.903GHe] 4271%6dBm [ 0000000000000}
- " 7
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7
8
9
10
11 r [ |4
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MSG STATUS
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D Spurlous NVNT BLE 2Mbps 2402MHz Antl Ref

[ sENSE:INT] [ANALIGN AUTO/NO RF [

Avg Type: Log-Pwr 4 ‘
PNO: Wide ~#— Trig: Free Run Avg|Hoeld: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 3.67 dB
Ref 20.00 dBm - |

Span 3.000 MHZ}retum |
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

MSG STATUS

Tx. Spurious NVNT BLE 2Mbps 2402MHz Antl Emission |

I(a'y;\ght Spectrum Analyzar SweptSA (==~
[ sENSE:INT] JANALIGN AUTO/NO RF [

Avg Type: Log-Pwr
PNO: Fast  ~#— Trig: Free Run Avg|Held: 10110
IFGain:Low #Atten: 30 dB

Ref Offset 3,67 dB : ‘
1Lu dBidiv__ Ref 20.00 dBm
og

#Res BW 100 kHz #VBW 300 kHz Sweep 2.530 s (1001 pts) |

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ I

1 IIIIII]_BEEIE___
(A N [1]f] ~  0612GHz| 4226¢Bm| [ [ 0 [ |
IIIIII]___
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FCC ID: 2BBW8S-IKFR1 TB-RF-074-1.0



Shenzhen Toby Technology Co., Ltd. Hitp:/www.tobylab.cn . e 3 P
Add: 1/F,Building 6, Rundongsheng Industrial Zone, Longzhu, Xixiang, Bao'an District, Shenzhen, Guangdong Ezggrt o T??BRocf: %32308 paio-51

China.

D Spurlous NVNT BLE 2Mbps 2440MHz Antl Ref

[ sENSE:INT] [ANALIGN AUTO/NO RF [ 132:
Avg Type: Log-Pwr 4 ‘

PNO: Wide ~#— Trig: Free Run Avg|Hoeld: 100/100

IFGain:Low #Atten: 30 dB

Ref Offset 3.65 dB
Ref 20.00 dBm . |

Span 3.000 MHZ}retum |
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

MSG STATUS

Tx. Spurious NVNT BLE 2Mbps 2440MHz Ant1 Emission |

I(a'y;\ght Spectrum Analyzar SweptSA (==~
[ sENSE:INT] JANALIGN AUTO/NO RF [

Avg Type: Log-Pwr
PNO: Fast  ~#— Trig: Free Run Avg|Held: 10110
IFGain:Low #Atten: 30 dB

Ref Offset 3.65 dB
1LU dB/div_ Ref 20.00 dBm
Q

Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.530 s (1001 pts) |

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

1 IIIIII]_ZEEEIE__
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[ sENSE:INT] [ANALIGN AUTO/NO RF [

PNQ: Wide = Trig: Free Run
IFGain:Low #Atten: 30 dB

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

Ref Offset 3.68 dB
Ref 20.00 dBm

#Res BW 100 kHz

#VBW 300 kHz

Sweep 1.000 ms (1001 pts)

Span 3.000 MHZ}retum |

MSG

STATUS

Tx. Spurious NVNT BLE 2Mbps 2480MHz Ant1 Emission

= Ka'y;\ght Spectrum Analyzar SweptSA

[E=R =R

[ sENSE:INT] JANALIGN AUTO/NO RF [

PNO:Fast +#~  Trig: FreeRun
IFGain:Low #Atten: 30 dB

Avg Type: Log-Pwr
Avg|Held: 10110

Ref Offset 3.68 dB
1LU dB/div_ Ref 20.00 dBm
Q

#Res BW 100 kHz

#VBW 300 kHz

Stop 26.50 GHz
Sweep 2.530 s (1001 pts) |

MKR| MODE TRC| SCL X

A N [1]f]
IIIIII]

| 2492 GHz] [
I N [1]f] 24.647 GHz 41240dBm| [
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FUNCTION FUNCTION WIDTH

9. 30: dBm| |
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FUNCTION VALUE
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8. Restrict Band
Condition Mode Frequency | Antenna Spur Freq Power Gain E Detector Limit Verdict
(MHz) (MHz) (dBm) (dBi) (dBuV/m) (dBuV/m)
NVNT BLE 1Mbps 2402 Antl 2310 -48.26 2 49 Peak 74 Pass
NVNT BLE 1Mbps 2402 Antl 2310 -58.81 2 38.45 Average 54 Pass
NVNT BLE 1Mbps 2402 Antl 2310.576 -46.03 2 51.23 Peak 74 Pass
NVNT BLE 1Mbps 2402 Antl 2330.064 -57.81 2 39.45 Average 54 Pass
NVNT BLE 1Mbps 2402 Antl 2390 -49.71 2 47.55 Peak 74 Pass
NVNT BLE 1Mbps 2402 Antl 2390 -58.56 2 38.7 Average 54 Pass
NVNT BLE 1Mbps 2480 Antl 2483.5 -43.48 2 53.78 Peak 74 Pass
NVNT BLE 1Mbps 2480 Antl 2483.5 -51.14 2 46.12 Average 54 Pass
NVNT BLE 1Mbps 2480 Antl 2483.608 -42.9 2 54.36 Peak 74 Pass
NVNT BLE 1Mbps 2480 Antl 2483.512 -51.14 2 46.12 Average 54 Pass
NVNT BLE 1Mbps 2480 Antl 2500 -49.55 2 47.71 Peak 74 Pass
NVNT BLE 1Mbps 2480 Antl 2500 -58.39 2 38.87 Average 54 Pass
NVNT BLE 2Mbps 2402 Antl 2310 -48.97 2 48.29 Peak 74 Pass
NVNT BLE 2Mbps 2402 Antl 2310 -58.65 2 38.61 Average 54 Pass
NVNT BLE 2Mbps 2402 Antl 2334.288 -46.19 2 51.07 Peak 74 Pass
NVNT BLE 2Mbps 2402 Antl 2371.824 -57.92 2 39.34 Average 54 Pass
NVNT BLE 2Mbps 2402 Antl 2390 -48.51 2 48.75 Peak 74 Pass
NVNT BLE 2Mbps 2402 Antl 2390 -58.3 2 38.96 Average 54 Pass
NVNT BLE 2Mbps 2480 Antl 2483.5 -45.33 2 51.93 Peak 74 Pass
NVNT BLE 2Mbps 2480 Antl 2483.5 -54.29 2 42.97 Average 54 Pass
NVNT BLE 2Mbps 2480 Antl 2484.472 -42.91 2 54.35 Peak 74 Pass
NVNT BLE 2Mbps 2480 Antl 2484.256 -53.33 2 43.93 Average 54 Pass
NVNT BLE 2Mbps 2480 Antl 2500 -48.83 2 48.43 Peak 74 Pass
NVNT BLE 2Mbps 2480 Antl 2500 -58.16 2 39.1 Average 54 Pass
FCC ID: 2BBW8-IKFR1 TB-RF-074-1.0
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