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RF Test Data for Bluetooth LE
(Conducted Measurements)

General Description of EUT

Product Name: SMART LOCK
Test Model: K1 Plus
Sample ID: 202311-0084-1-2#

Environmental Conditions

Temperature: 25C

Relative Humidity: | 55%

Test Voltage: DC 6V

Test Engineer: Zhou zhen

Note: For a more detailed features description, please refer to the report TBR-C-202311-0084-1

The report only show the worst case data.

FCC ID: 2AW72-K1PLUS TB-RF-074-1.0
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1. Duty Cycle
NVNT BLE 1Mbps 2402 Antl 67.74 1.69 2.38
NVNT BLE 1Mbps 2440 Antl 67.74 1.69 2.38
NVNT BLE 1Mbps 2480 Antl 68.25 1.66 2.33
NVNT BLE 2Mbps 2402 Antl 38.1 4.19 4.17
NVNT BLE 2Mbps 2440 Antl 38.1 4.19 4.17
NVNT BLE 2Mbps 2480 Antl 38.1 4.19 4.17

FCC ID: 2AW72-K1PLUS TB-RF-074-1.0
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Test Graphs
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Duty Cycle NVNT BLE 1Mbps 2480MHz Antl
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Duty Cycle NVNT BLE 2Mbps 2402MHz Antl '

= Ka'y;\ght Spectrum Analyzar SweptSA

I [ SENSE:INT] [/l\ ALTGN AUTO/NO RF |
Center Freq 2. 402000000 GHz . Avg Type: Log-Pwr
PNO:Fast +#~  Trig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 2.66 dB
1LU dB/div_ Ref 20.00 dBm
og

il
Nt
il
|
|
i

T ROt
||||||||||||||||||||||||||||||IIII|||\|II|||||||I||||||

i [AAFFAMERRURRATTRERVERTO
R [AAFFAMERRURTRURTRERVEATO
AL

WO

it
il

M

i

I I i
ISR AP RO M

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

N [1]¢] 580.0 us ;: dBm | 0 ]
[1]¢t] 970.0 us 558 [ [ ]

2 I |
3 lIlllll 1.210 ms 13 74 dBm ——_
4
5
6 |
7
8
9

FCC ID: 2AW72-K1PLUS 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 TgF;fC329023ll pacs-1

China.

Duty Cycle NVNT BLE 2Mbps 2440MHz Antl
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2. Maximum Conducted Output Power
NVNT BLE 1Mbps 2402 Antl 7.043 30 Pass
NVNT BLE 1Mbps 2440 Antl 7.071 30 Pass
NVNT BLE 1Mbps 2480 Antl 7.174 30 Pass
NVNT BLE 2Mbps 2402 Antl 6.113 30 Pass
NVNT BLE 2Mbps 2440 Antl 6.322 30 Pass
NVNT BLE 2Mbps 2480 Antl 6.429 30 Pass

FCC ID: 2AW72-K1PLUS TB-RF-074-1.0
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Test Graphs
Power NVNT BLE 1Mbps 2402MHz Antl !
' Keysight Spectrum Analyzer - Swept SA [E=RE=R
RL RF 500 AC [ sENSE:INT] JANALIGN AUTO/NO RF [ 02:18:00 PMNov 25, 2023
Center Freq 2.402000000 GHz . Avg Type: Log-Pwr TRACE
PNO: Fast Trig: Free Run Avg|Hold: 100/100 TYPE]
IFGain:Low #Atten: 30 dB peT ()

Ref Offset2.55 dB
Ref 20.00 dBm 7.043 dBmjes

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

MSG STATUS |

Power NVNT BLE 1Mbps 2440MHz Antl |

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

Ref Offset2.6 dB |
Ref 20.00 dBm

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

MSG STATUS
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Power NVNT BLE 1Mbps 2480MHz Antl

wm Keysight Spectrum Analyzer - Swept SA
RL RF 500 AC [ sENSE:INT] [ANALIGN AUTO/NO RF [ 124 ‘

Center Freq 2.480000000 GHz . Avg Type: Log-Pwr
PNO: Fast  ~#— Trig: Free Run Avg|Held: 100/100

IFGain:Low #Atten: 30 dB

Ref Offset2.6 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 2402MHz Antl |

' 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: Fast  ~#— Trig: Free Run Avg|Hoeld: 100/100

IFGain:Low #Atten: 30 dB

Ref Offset2.56 dB |
Ref 20.00 dBm

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

MSG STATUS
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Power NVNT BLE 2Mbps 2440MHz Antl
. Keysight Spectrum Analyzer - Swept SA [E=n F=R == |
RL RF 500 AC [ sENSE:INT] [ANALIGN AUTO/NO RF [ 02:48:37 PMN 23 |
Center Freq 2.440000000 GHz . Avg Type: Log-Pwr e ‘
PNO: Fast  ~#— Trig: Free Run Avg|Held: 100/100 G M
IFGain:Low #Atten: 30 dB peT ()

Ref Offset2.6 dB
Ref 20.00 dBm 6.322 dBmjes |

Span 10.00 MHZ}zetum
#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 Offset 2.6 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: 2AW72-K1PLUS TB-RF-074-1.0
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3. -6dB Bandwidth
| Condition | Mode [ Frequency (MHz) | Antenna | -6 dB Bandwidth (akz) [ Limit 5@ Banduwicth (wHz) | verdict |

NVNT BLE 1Mbps 2402 Antl 0.64 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 1.55 0.5 Pass
NVNT BLE 2Mbps 2440 Antl 14 0.5 Pass
NVNT BLE 2Mbps 2480 Antl 1.42 0.5 Pass

FCC ID: 2AW72-K1PLUS 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-CE02350003-1

China. Page: 12 of 39
Test Graphs
-6dB Bandwidth NVNT BLE 1Mbps 2402MHz Ant1 !
=]t
[ sENSE:INT] JANALIGN AUTO/NO RF [ 02:18:14 PMNov 25,2023
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 2.55 dB |
Ref 22.55 dBm

Span 2.000 MHz
#/BW 300 kHz Sweep 1.333ms

Occupied Bandwidth Total Power 13.1 dBm
1.0386 MHz
Transmit Freq Error 1.921 kHz % of OBW Power 99.00 %
x dB Bandwidth 644.0 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 | 02:22:24 PM Nov 25, 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 2.6 dB |
1Lo dBldiv Ref 22.60 dBm 0.041547 dBmjiuces

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

Occupied Bandwidth Total Power 12.9 dBm |
1.0604 MHz

Transmit Freq Error 1.981 kHz % of OBW Power 99.00 %

x dB Bandwidth 650.2 kHz x dB -6.00 dB

MSG STATUS

FCC ID: 2AW72-K1PLUS TB-RF-074-1.0
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[ sENSE:INT]

[ANALIGN AUTO/NO RF [

02:25:02 PMNov 25, 2023

#IFGain:Low

Center Freq: 2.480000000 GHz
P Trig: Free Run
#Atten: 30 dB

Radio Std: Nene

AvglHold: 1001100

Radio Device: BTS

Ref Offset 2.6 dB
Ref 22.60 dBm

Occupied Bandwidth
1.1135 MHz
31.444 kHz
701.5 kHz

Transmit Freq Error
x dB Bandwidth

#VBW 300 kHz

Total Power 13.2 dBm

% of OBW Power 99.00 %
x dB -6.00 dB

Span 2.000 MHz
Sweep 1.333ms

MSG

STATUS

Report No.: TBR-C-202311-0084-1

-6dB Bandwidth NVNT BLE 2Mbps 2402MHz Antl

s Keysight Spectrum Analyzer - Occupied BW

[ sENSE:INT]

JANALIGN AUTO/NO RF [

02:30:51 PMNov 25, 2023

#FGain:Low

Center Freq: 2.402000000 GHz
P Trig: Free Run
#Atten: 30 dB

Radio Std: Nene

AvglHold: 100100

Radio Device: BTS

Ref Offset 2.66 dB

10 dB/div Ref 22.55 dBm

#Res BW 100 kHz

Occupied Bandwidth

21142 MHz
-8.505 kHz
1.554 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 300 kHz

Total Power 12.7 dBm

% of OBW Power 99.00 %
x dB -6.00 dB

Span 5.000 MHz
Sweep 1.333ms

MSG

STATUS

FCC ID: 2AW72-K1PLUS

TB-RF-074-1.0
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-6dB Bandwidth NVNT BLE 2Mbps 2440MHz Antl
e |
[ sENSE:INT] [ANALIGN AUTO/NO RF [ 02:48:55 PMNov 25,2023 |
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 2.6 dB
Ref 22.60 dBm |

Span 5.000 MHz ’
#/BW 300 kHz Sweep 1.333ms

Occupied Bandwidth Total Power 13.1 dBm

2.1220 MHz |
Transmit Freq Error -42 Hz % of OBW Power 99.00 %
x dB Bandwidth 1.398 MHz xdB -6.00 dB

MSG STATUS

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

ww Keysight Spectrum Analyzer - Occupied BW [=n E=R ==
500 AC [ sENSE:INT] JANALIGN AUTO/NO RF [ 02:52:13 PMNov 25,2023
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 2.6 dB
1Lu dBldiv Ref 22.60 dBm -2.4944 dBmiis=s

Span 5.000 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 1.333ms

Occupied Bandwidth Total Power 13.1 dBm
2.1180 MHz ' |

Transmit Freq Error -4.470 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.423 MHz x dB -6.00 dB

MSG STATUS

FCC ID: 2AW72-K1PLUS TB-RF-074-1.0
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4. Occupied Channel Bandwidth

NVNT BLE 1Mbps 2402 Antl 1.036
NVNT BLE 1Mbps 2440 Antl 1.047
NVNT BLE 1Mbps 2480 Antl 1.059
NVNT BLE 2Mbps 2402 Antl 2.087
NVNT BLE 2Mbps 2440 Antl 2.101
NVNT BLE 2Mbps 2480 Antl 2.125

FCC ID: 2AW72-K1PLUS TB-RF-074-1.0
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Test Graphs

OBW NVNT BLE 1Mbps 2402MHz Antl

Report No.: TBR-C-202311-0084-1
Page: 16 of 39

[ sENSE:INT] JANALIGN AUTO/NO RF [

02:18:07 PMNov 25, 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 2.66 dB
Ref 22.55 dBm

#VBW 100 kHz

Occupied Bandwidth Total Power 13.3 dBm
1.0355 MHz

Transmit Freq Error -1.359 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.252 MHz xdB -26.00 dB

Span 3.000 MHz
Sweep 3.333ms

MSG STATUS

OBW NVNT BLE 1Mbps 2440MHz Antl

= Ka'y;\ght Spectrum Analyzar Occupied BW

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

02:22:16 PMNov 25, 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 2.6 dB
10 dB/div Ref 22.60 dBm
L

#/BW 100 kHz

Occupied Bandwidth Total Power 13.6 dBm
1.0469 MHz

Transmit Freq Error 423 Hz % of OBW Power 99.00 %

x dB Bandwidth 1.248 MHz x dB -26.00 dB

Sweep 3.333ms

MSG STATUS

FCC ID: 2AW72-K1PLUS

TB-RF-074-1.0
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OBW NVNT BLE 1Mbps 2480MHz Antl
e |
[ sENSE:INT] [ANALIGN AUTO/NO RF [ 02:24:53 PMNov 25,2023 |
Center Freq: 2.480000000 GHz Radio Std: None ‘

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

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

Occupied Bandwidth Total Power 13.4 dBm
1.0591 MHz |

Transmit Freq Error 10.544 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.272 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 | 02:30:42 PM Nov 25, 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 2.66 dB
10 dBidiv Ref 22.55 dBm
L.

Span 5.000 MHz
#/BW 150 kHz Sweep 2ms

Occupied Bandwidth Total Power 13.4 dBm
2.0871 MHz ' |

Transmit Freq Error 2.523 kHz % of OBW Power 99.00 %

x dB Bandwidth 2.629 MHz x dB -26.00 dB

MSG STATUS

FCC ID: 2AW72-K1PLUS TB-RF-074-1.0
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OBW NVNT BLE 2Mbps 2440MHz Antl
e |
[ sENSE:INT] [ANALIGN AUTO/NO RF [ 02:48:46 PMNov 25,2023 |
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 2.6 dB
Ref 22.60 dBm |

Span 5.000 MHz ’
#/BW 150 kHz Sweep 2ms

Occupied Bandwidth Total Power 13.6 dBm ‘
2.1011 MHz

Transmit Freq Error 1.676 kHz % of OBW Power 99.00 %
x dB Bandwidth 2.600 MHz xdB -26.00 dB

MSG STATUS

OBW NVNT BLE 2Mbps 2480MHz Ant1 |

I(a'y;\ght Spectrum Analyzar Occupied BW (==~
500 AC [ SENSE:INT] [A\ALIGN AUTO/NO RF | 02:52:03 PM Nov 25, 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 2.6 dB
10 dB/div Ref 22.60 dBm
L

Span 5.000 MHz
#/BW 150 kHz Sweep 2ms

Occupied Bandwidth Total Power 13.5 dBm
2.1247 MHz ' |

Transmit Freq Error 5.380 kHz % of OBW Power 99.00 %
x dB Bandwidth 2.614 MHz xdB -26.00 dB

MSG STATUS

FCC ID: 2AW72-K1PLUS TB-RF-074-1.0
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5. Maximum Power Spectral Density Level

NVNT BLE 1Mbps 2402 Antl -7.708 8 Pass
NVNT BLE 1Mbps 2440 Antl -6.586 8 Pass
NVNT BLE 1Mbps 2480 Antl -9.045 8 Pass
NVNT BLE 2Mbps 2402 Antl -8.801 8 Pass
NVNT BLE 2Mbps 2440 Antl -8.598 8 Pass
NVNT BLE 2Mbps 2480 Antl -8.503 8 Pass
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Test Graphs
PSD NVNT BLE 1Mbps 2402MHz Antl !
=l
[ SENSE:INT] [\ ALIGN AUTO/NO RF | 02:18:52 PMN 2023
Avg Type: Log-Pwr TRA 4
PNO: Wide +#— Trig: Free Run Avg|Hold: 100/100 TYPE]
IFGain:Low #Atten: 30 dB DET

Ref Offset2.55 dB
Ref 20.00 dBm -7.708 dBmfis:

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

MSG STATUS |

PSD NVNT BLE 1Mbps 2440MHz Ant1 |

= e
[ JANALIGN AUTO/NO RF [ 02:23:02 PM Now
Avg Type: Log-Pwr |
PNO: Wide +~»— Trig: Free Run Avg|Hold: 100/100 Y ¢ |
IFGain:Low #Atten: 30 dB \

SENSE:INT]

Ref Offset2.6 dB : |
1998/l Ref 20.00 dBm
og

Span 3.000 MHZ§zeium
#VBW 10 kHz Sweep 316.3 ms (1001 pts)

MSG STATUS
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PSD NVNT BLE lepS 2480MHz Antl

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

[ sENSE:INT] [ANALIGN AUTO/NO RF [ 125 ‘

Ref Offset2.6 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 |

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

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

IFGain:Low #Atten: 30 dB

Ref Offset2.56 dB - |
10dEiciv__Ref 20.00 dBm
og

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

MSG STATUS
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PSD NVNT BLE 2Mbps 2440MHz Antl

wm Keysight Spectrum Analyzer - Swept SA
RL RF 500 AC [ sENSE:INT] [ANALIGN AUTO/NO RF [ 149 ‘

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

IFGain:Low #Atten: 30 dB

Ref Offset2.6 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 Offset 2.6 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 -62.57 -20 Pass
NVNT BLE 1Mbps 2480 Antl -58.59 -20 Pass
NVNT BLE 2Mbps 2402 Antl -59.79 -20 Pass
NVNT BLE 2Mbps 2480 Antl -51.56 -20 Pass

FCC ID: 2AW72-K1PLUS TB-RF-074-1.0
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Test Graphs
Band Edge NVNT BLE 1Mbps 2402MHz Antl Ref !
= e S|
[ SENSE:INT] [\ ALIGN AUTO/NO RF | 02:18:58 P 25,2023
Avg Type: Log-Pwr TRA 4
PNO: Wide +#— Trig: Free Run Avg|Hold: 100/100 TYPE]
IFGain:Low #Atten: 30 dB DET

Ref Offset2.55 dB
Ref 20.00 dBm 6.836 dBmjes

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 Ant1 Emission |

e Keysight Spectrum Analyzer - Swept SA (===
0 A [ sENSE:INT] JANALIGN AUTO/NO RF [

RF 50 \C
Center Freq 2.356000000 GHz . Avg Type: Log-Pwr x |
PNO: Fast  ~»— Trig: Free Run Avg|Hoeld: 100/100 |

IFGain:Low #Atten: 30 dB

Ref Offset 2.55 dB - |
10deidv__Ref 20.00 dBm
og

_________-l-

RN —

#VBW 300 kHz Sweep 9.600 ms (1001 pts)

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ |
Gl N[ 1] f (A 2 402 0 GHz 6. 395 dBm| [ ]
2 NEENES 2.400 0 GHz 52604dBm| [

3 I N [1[f] — 23900GHz] 60258dBm| [ ] |

FY N [17f]  23410GHz] 65726dBm|[ [ ]

6 I S A

6

7

8

9
10
11 r 1 1 |4
< >

MSG STATUS
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Band Edge NVNT BLE 1Mbps 2480MHz Antl Ref
==l
[ SENSE:INT] [\ ALIGN AUTO/NO RF | 02:25:47 PMNov 25, 2023 |
Avg Type: Log-Pwr TRA 4 ‘
PNO: Wide +#— Trig: Free Run Avg|Hold: 100/100 TV
IFGain:Low #Atten: 30 dB DET

Ref Offset2.6 dB
Ref 20.00 dBm 6.351 dBmjes |

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 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 2.6 dB
Ref 20.00 dBm

mjmm. PN, B PL IS SNEN S MMLUI!ALI .ﬂhlllulu'ILl ul u...._ll-.tl. .A.l..llu.llll n..mllll-._-llmu.lll l-u A.u.l \l.

#Res BW 100 kHz #VBW 300 kHz |
MKR| MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ I
d N [1]f[(A 24800GHz[(A) 679%dBm| | ‘

I

(A N [1f]  24835GHz| 62237¢Bm0| [ [ |

&l N [1f] 25000GHz| -59661aBm| [ [ 0000000000000 |

FA N [1f] 24835GHz[ 62237¢Bm| | [ 000 |
- - ]
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7
8
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11 r [ |4
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MSG STATUS
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Band Edge NVNT BLE 2Mbps 2402MHz Antl Ref
e |
[ sENSE:INT] [ANALIGN AUTO/NO RF [ 02:31:38 PMNov 25, 2023 |
Avg Type: Log-Pwr TRA 4 ‘
PNO: Wide =+ Trig: Free Run Avg|Hold: 100/100 TV
IFGain:Low #Atten: 30 dB DET

Ref Offset2.55 dB
Ref 20.00 dBm 3.969 dBmjes |

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

MSG STATUS

Band Edge NVNT BLE 2Mbps 2402MHz 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|Hoeld: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 2.65 dB
1LU dB/div_ Ref 20.00 dBm
og

#Res BW 100 kHz . |

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

1 IIIII“IE-!EIEIE___ ‘
(A N [1[f]  24000GHz| -27096eBm| [ [ 0 [ |
&l N [1f] 23900GHz| 59988¢Bm| [ [ 0000000000000 |

FA N [1f]  23775GHz[ 6581dBm[ | [ 0|

4 1

MSG STATUS
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Band Edge NVNT BLE 2Mbps 2480MHz Antl Ref

[ sENSE:INT] [ANALIGN AUTO/NO RF [ 1531
Avg Type: Log-Pwr 4 ‘

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

IFGain:Low #Atten: 30 dB

Ref Offset2.6 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

Mkr1 2.480 0 GHz \
Ref 20.00 dBm 4.940 dBm

#VBW 300 kHz |

MKR| MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE ~
Gl N [ 1] f[(A 24800 GHz[(A) 4940dBm| | |

I
(A N [1[f] ~ 248365GHz| 60611eBm| [ [ 0 [ |
&l N [1f]  25000GHz| 59282¢Bm| [ [ 0000000000000 |
FA N [1f]  24830GHz[ 47373¢Bm[ | [ |
- 1
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MSG STATUS
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7. Conducted RF Spurious Emission

NVNT BLE 1Mbps 2402 Antl -48.63 -20 Pass
NVNT BLE 1Mbps 2440 Antl -48.92 -20 Pass
NVNT BLE 1Mbps 2480 Antl -48.91 -20 Pass
NVNT BLE 2Mbps 2402 Antl -46.34 -20 Pass
NVNT BLE 2Mbps 2440 Antl -46.01 -20 Pass
NVNT BLE 2Mbps 2480 Antl -46.03 -20 Pass
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Test Graphs

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

' Keysight Spectrum Analyzer - Swept SA [E=RE=R
RL RF 500 AC [ sENSE:INT] JANALIGN AUTO/NO RF [ 02:19:20 P 25,2023

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

PNO: Wide +#— Trig: Free Run Avg|Hoeld: 100/100 TVPE!

IFGain:Low #Atten: 30 dB DET

Ref Offset2.55 dB
Ref 20.00 dBm 6.650 dBmjs

Center 2.4020000 GHz 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 |

e Keysight Spectrum Analyzer - Swept SA (===
[ sENSE:INT] JANALIGN AUTO/NO RF [

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

Ref Offset 2.55 dB |
Ref 20.00 dBm

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

MKR| MODE| TRC| SCL| 3 Y FUNCTION | FUNCTION WIDTH FUNCTION VALUE ~ |
s N [1[fl(A)  2412GHz[(A) 6397dBm| | |
A N [1]7] [ A1978dBm| | ]

[ 24.621GHz]
Y N [1[fF] 4.795 GHz 49751dBm| |
FA N [1 ] 7.177 GHz 56043dBm| [ [
[ N [1[f 0612 GHz 56801dBm| [ [
- o = ]

MSG STATUS
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Tx. Spurious NVNT BLE 1Mbps 2440MHz Antl Ref
e |
[ sENSE:INT] [ANALIGN AUTO/NO RF [ 02:23:08 PMNov 25, 2023 |
Avg Type: Log-Pwr TRA 4 ‘
PNO: Wide =+ Trig: Free Run Avg|Hold: 100/100 TV
IFGain:Low #Atten: 30 dB DET

Ref Offset2.6 dB
Ref 20.00 dBm 6.676 dBmjs |

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 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 2.6 dB
Ref 20.00 dBm

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

FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ I

Y
(0l N [1[f[(A)  2439GHz[(A) 69877dBm| [ |
I N [1]f] 24.753 GHz 42240dBm| [

MKR| MODE TRC| SCL X

Y N [1[fF] 4.874 GHz 55563dBm| | |
FA N [1 ] 7.177 GHz 55985dBm| [ [ """

LI N [1[f]  9.639 GHe] 67367dBm [ 0000000000000}
- ]
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7
8
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MSG STATUS
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Tx. Spurious NVNT BLE 1Mbps 2480MHz Antl Ref

[ sENSE:INT] [ANALIGN AUTO/NO RF [ 126
Avg Type: Log-Pwr 4 ‘

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

IFGain:Low #Atten: 30 dB

Ref Offset2.6 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

Ref Offset 2.6 dB
Ref 20.00 dBm

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

FUNCTION FUNCTION WIDTH FUNCTION VALUE ~

MKR| MODE TRC| SCL X

Y
0l N [1[f[(A)  2492GHz[(A) 5830dBm| [ |
I N [1]f] 24.674 GHz 42132dBm| [

N N [1[f] 5139 GHz] -56427dBm| [ |
N N [1[f] 7.547 GHz 6631dBm [ 0 0000000000000}

I N [1[f]  10.036 GHz] 66339dBm| [ 0 0000000000000}
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MSG STATUS
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D Spurlous NVNT BLE 2Mbps 2402MHz Antl Ref
e |
[ sENSE:INT] [ANALIGN AUTO/NO RF [ 02:32:03 PMNov 25, 2023 |
Avg Type: Log-Pwr TRA 4 ‘
PNO: Wide =+ Trig: Free Run Avg|Hold: 100/100 TV
IFGain:Low #Atten: 30 dB DET

Ref Offset2.55 dB
Ref 20.00 dBm 4.060 dBmjs |

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

MSG STATUS

Tx. Spurious NVNT BLE 2Mbps 2402MHz 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 2.66 dB
1LU dB/div_ Ref 20.00 dBm
og

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 ~

1 IIIII“IE_ZIEIEIE__

) N [1[f]  24727GHz[ 42277dBm| | ]

IIIIII]__

[1[f] 7266GHz| 55442dBm| | [ 000000 ]

5 IIIIII]_EEEIH___
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MSG STATUS
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D Spurlous NVNT BLE 2Mbps 2440MHz Antl Ref
e |
[ sENSE:INT] [ANALIGN AUTO/NO RF [ 02:49:43 PMNov 25, 2023 |
Avg Type: Log-Pwr TRA 4 ‘
PNO: Wide =+ Trig: Free Run Avg|Hold: 100/100 TV
IFGain:Low #Atten: 30 dB DET

Ref Offset2.6 dB
Ref 20.00 dBm 4.460 dBmjes |

Span 3.000 MHZ}zetum
#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 2.6 dB
1LU dB/div_ Ref 20.00 dBm
og

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 ~

1 IIIII“IE_ZEEEIE__

) N [1[f] = 24753GHz[ 41550dBm| | ]

IIIIII]__

[1[f]  7A77GHz| 55508dBm| | [ 00000000 ]

5 IIIIII]___
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MSG STATUS
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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 2.6 dB
Ref 20.00 dBm

#Res BW 100 kHz

#VBW 300 kHz

Span 3.000 MHZ}retum |
Sweep 1.000 ms (1001 pts)

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 2.6 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 X

A N [1]f]
IIIIII]

.p

Lo~

[(A)  2.492 GHz|[(A [
I N [1]f] 24.727 GHz 41899dBm| [
| 5033 GHz

FUNCTION FUNCTION WIDTH

4174 dBm| |
55724dBm| | 0

FUNCTION VALUE ~ I

[1 [ f] 7.442 GHz 56400Bm [ 0000000000000}
5 IIIIII] 9.983 GHz 66204dBm| [ 0 0000000000000}
- ]

STATUS
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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 -47.41 2 49.85 Peak 74 Pass
NVNT BLE 1Mbps 2402 Antl 2310 -56.82 2 40.44 Average 54 Pass
NVNT BLE 1Mbps 2402 Antl 2348.016 -44.63 2 52.63 Peak 74 Pass
NVNT BLE 1Mbps 2402 Antl 2382.672 -56.09 2 41.17 Average 54 Pass
NVNT BLE 1Mbps 2402 Antl 2390 -48.22 2 49.04 Peak 74 Pass
NVNT BLE 1Mbps 2402 Antl 2390 -56.25 2 41.01 Average 54 Pass
NVNT BLE 1Mbps 2480 Antl 2483.5 -46.21 2 51.05 Peak 74 Pass
NVNT BLE 1Mbps 2480 Antl 2483.5 -54.87 2 42.39 Average 54 Pass
NVNT BLE 1Mbps 2480 Antl 2483.68 -34.87 2 62.39 Peak 74 Pass
NVNT BLE 1Mbps 2480 Antl 2483.728 -54.67 2 42.59 Average 54 Pass
NVNT BLE 1Mbps 2480 Antl 2500 -49.16 2 48.1 Peak 74 Pass
NVNT BLE 1Mbps 2480 Antl 2500 -56.49 2 40.77 Average 54 Pass
NVNT BLE 2Mbps 2402 Antl 2310 -47.99 2 49.27 Peak 74 Pass
NVNT BLE 2Mbps 2402 Antl 2310 -56.49 2 40.77 Average 54 Pass
NVNT BLE 2Mbps 2402 Antl 2321.808 -44.92 2 52.34 Peak 74 Pass
NVNT BLE 2Mbps 2402 Antl 2357.04 -55.81 2 41.45 Average 54 Pass
NVNT BLE 2Mbps 2402 Antl 2390 -47.54 2 49.72 Peak 74 Pass
NVNT BLE 2Mbps 2402 Antl 2390 -56.32 2 40.94 Average 54 Pass
NVNT BLE 2Mbps 2480 Antl 2483.5 -44.59 2 52.67 Peak 74 Pass
NVNT BLE 2Mbps 2480 Antl 2483.5 -49.63 2 47.63 Average 54 Pass
NVNT BLE 2Mbps 2480 Antl 2484.784 -36.77 2 60.49 Peak 74 Pass
NVNT BLE 2Mbps 2480 Antl 2483.512 -49.63 2 47.63 Average 54 Pass
NVNT BLE 2Mbps 2480 Antl 2500 -51.58 2 45.68 Peak 74 Pass
NVNT BLE 2Mbps 2480 Antl 2500 -56.43 2 40.83 Average 54 Pass
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