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FCC ID BLE

FCC_BLE(Part15.247) Test Data

1. Maximum Peak Conducted Output Power
Mode Frequency (MHz) Total Power (dBm) Limit (dBm) Verdict
BLE 1M 2402 -8.95 30 Pass
BLE 1M 2440 -9.86 30 Pass
BLE 1M 2480 -9.63 30 Pass
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Test Graphs

Peak Power NVNT BLE 1M 2402MHz Ant1

Keysight Spectrum Analyzer - Swept SA =R
RL i RF [soe ac | [ | SENSE:INT] [ | 06:09:37 PM Nov 25, 2024
[Center Freq 2.402000000 GHz | - Avg Type: Log-Pwr TRAGE[1]234 5 6
PNO: Fast -»— 1rig: FreeRun Avg|Hold: 100/100 TYPE| MRS
IFGain:Low #Atten: 30 dB DET|P NT
Mkr1 2.401 783 GHz
Ref Offset 1.41 dB
10 dBidiv  Ref 20.00 dBm -8.952 dBm
JILog
100
0oo
00 - s ’ 2
200 =
7‘./ "
600
700
Center 2.402000 GHz Span 10.00 MHz
Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.333 ms (10001 pts
'MSG‘ |s‘rA'rusi
Peak Power NVNT BLE 1M 2440MHz Ant1
Keysight Spectrum Analyzer - Swept SA BT
RL i RF [soe ac | [ | SENSE:INT] [ | 06:11:15 PM Nov 25, 2024
[Center Freq 2.440000000 GHz | - Avg Type: Log-Pwr TRAGE[1]234 5 6
PNO: Fast -»— 1rig: FreeRun Avg|Hold: 100/100 TYPE|M ¥y
IFGain:Low #Atten: 30 dB peT|P
Mkr1 2.439 894 GHz
Ref Offset 1.41 dB
10 dBidiv  Ref 20.00 dBm -9.859 dBm
JILog
100
0oo
00 — .
B A o
r Y,

500
700
Center 2.440000 GHz Span 10.00 MHz
Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.333 ms (10001 pts
'MSG‘ STATUS%
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Peak Power NVNT BLE 1M 2480MHz Ant1

Keysight Spectrum Analyzer - Swept SA =
E RL i RF__ [500 ac | | SENSE:INT] | 06:12:45 PM Nov 25, 2024
[Center Freq 2.480000000 GHz | : Avg Type: Log-Pwr TRAGE[1[2345 6

PNO: Fast -»— 1rig: FreeRun Avg|Hold: 100/100 TYPE|M¥raiia

IFGain:Low #Atten: 30 dB peT|P N

Mkr1 2.479 975 GHz

Ref Offset 1.41 dB 9 626 dBm

Ref 20.00 dBm

10 dBidiv
JILog

100

o.oo

0.0 —— :

200 -

B0.0

=700

Center 2.480000 GHz

Res BW 2.0 MHz #VBW 6.0 MHz

Span 10.00 MHz
Sweep 1.333 ms (10001 pts

'MSG‘

STATUS !
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2. -6dB Bandwidth

BLE 1M 2402 0.7 0.5 Pass
BLE 1M 2440 0.73 0.5 Pass
BLE 1M 2480 0.699 0.5 Pass
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Test Graphs

-6dB Bandwidth NVNT BLE 1M 2402MHz Ant1

' Keysight Spectrum Analyzer - Occupied BW [E===a
RL RF [soe ac | | SENSE:INT] [ | 06:09:50 PM Nov 25, 2024
Eenter Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: Nene
—p. Trig: Free Run Avg|Hold: 100/100
| #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr3 2.402361 GHz
Ref Offset 1.41 dB
Iw dBidiv Ref 21.41 dBm -17.287 dBm
Log
1.4
1.41
659 :
185 4§
256
485
586
536
Center 2.402 GHz Span 2 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms
Occupied Bandwidth Total Power -3.45 dBm
1.0480 MHz
Transmit Freq Error 11.117 kHz % of OBW Power 99.00 %
x dB Bandwidth 699.5 kHz x dB -6.00 dB
MSG‘ |STATUS% I

-6dB Bandwidth NVNT BLE 1M 2440MHz Ant1

' Keysight Spectrum Analyzer - Occupied BW (===
RL i RF [soe ac | | SENSE:INT] 1 06:11:29 PM Nov 25, 2024
Eenter Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: Nene
—p. Trig: Free Run Avg|Hold: 100/100
| #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr3 2.440375 GHz
Ref Offset 1.41 dB
I1Lu dBidiv Ref 21.41 dBm -18.443 dBm
og
1.4
1.41
659 3 3
136 2 0 .
256
86 |-
485
586
536
Center 2.44 GHz Span 2 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms
Occupied Bandwidth Total Power -4,.27 dBm
1.0512 MHz
Transmit Freq Error 9.766 kHz % of OBW Power 99.00 %
x dB Bandwidth 730.1 kHz x dB -6.00 dB
IMSG STATUS% I
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-6dB Bandwidth NVNT BLE 1M 2480MHz Ant1

b2k

RL | rF  [s500 aC |

| SENSE:INT] [ |

06:12:59 PM Nov 25, 2024

E Reysihi Spectrum Analjser DECOped BW

I
[Center Freq 2.480000000 GHz |

Center Freq: 2.480000000 GHz

—p. Trig: Free Run

#IFGain:Low #Atten: 30 dB

Avg[Hold: 100/100

Radio Std: Nene

Radio Device: BTS

Ref Offset 1.41 dB
10 dBidiv Ref 21.41 dBm

Mkr3 2.48036 GHz
-16.157 dBm

Log
11.4

141

-5.58

-18.6

25 B

-38.6 — s

436

-58.6

556

Center 2.48 GHz
Res BW 100 kHz

#VBW 300 kHz

Span 2 MHz,
Sweep 1.333 ms

Occupied Bandwidth Total Power -3.96 dBm
1.0511 MHz
Transmit Freq Error 10.142 kHz % of OBW Power 99.00 %
x dB Bandwidth 699.4 kHz x dB -6.00 dB
IMSG STATUS!
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3. Occupied Channel Bandwidth

BLE 1M 2402 1.041
BLE 1M 2440 1.046
BLE 1M 2480 1.058
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Test Graphs

OBW NVNT BLE 1M 2402MHz Ant1

b2k

RL RE [500 AC | | [

SENSE:INT] [

| 06:09:44 PM Nov 25, 2024

E Reysihi Spectrum Analjser DECOped BW

[Center Freq 2.402000000 GHz

Center Freq: 2.402000000 GHz Radio Std: Nene

—p. Trig: Free Run Avg|Hold: 100/100
| #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.40176 GHz
Ref Offset 1.41 dB
Iw deidiv Ref 21.41 dBm -14.085 dBm
Log
11.4
1.41 -
5.5 0
186 \
286
386
486
5686
g P W
Center 2.402 GHz Span 3 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 3.333 ms

MSG‘

Occupied Bandwidth Total Power -2.89 dBm
1.0410 MHz
Transmit Freq Error 15.987 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.330 MHz x dB -26.00 dB
|STATUS!

OBW NVNT BLE 1M 2440MHz Ant1

b2k

RL RE [500 AC | | [

SENSE:INT]

06:11:22 PM Nov 25, 2024

E Reysihi Spectrum Analjser DECOped BW

L
[Center Freq 2.440000000 GHz

il
Center Freq: 2.440000000 GHz Radio Std: Nene

—p. Trig: Free Run Avg|Hold: 100/100
| #IFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.4397615 GHZ
Ref Offset 1.41 dB
I1Lu dBidiv Ref 21.41 dBm -14.960 dBm
og
1.4
141
559
18 6 - - 0
285
386
485
566 e
.
Center 2.44 GHz Span 3 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 3.333 ms
Occupied Bandwidth Total Power -3.84 dBm
1.0463 MHz
Transmit Freq Error 16.274 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.320 MHz x dB -26.00 dB
IMSG STATUS%
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OBW NVNT BLE 1M 2480MHz Ant1

b2k

RL | rF  [s500 aC |

| SENSE:INT] [ |

06:12:51 PM Nov 25, 2024

E Reysihi Spectrum Analjser DECOped BW

I
[Center Freq 2.480000000 GHz |

Center Freq: 2.480000000 GHz

—p. Trig: Free Run

Avg[Hold: 100/100

Radio Std: Nene

#IFGain:Low #Atten: 30 dB Radio Device: BTS
I Ref Offset 1 41 dB Mkr1 2.4797606 GHz
10 dBldiv Ref 21.41 dBm -14.684 dBm
Log
11.4
14
-6.59 0
-18.6 Ty
286
-386
-45.6
-58.6
-65.5
Center 2.48 GHz Span 3 MHz

Res BW 30 kHz

#VBW 100 kHz

Sweep 3.333 ms

Occupied Bandwidth Total Power -3.70 dBm
1.0582 MHz
Transmit Freq Error 13.692 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.338 MHz x dB -26.00 dB
IMSG STATUS!
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4. Maximum Power Spectral Density Level

BLE 1M 2402 -24.74 8 Pass
BLE 1M 2440 -25.49 8 Pass
BLE 1M 2480 -25.12 8 Pass
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Test Graphs

PSD NVNT BLE 1M 2402MHz Ant1

Keysight Spectrum Analyzer - Swept SA =T
RL i RF [soe ac | [ | SENSE:INT] [ | 06:10:07 PM Nov 25, 2024
[Center Freq 2.402000000 GHz . Avg Type: Log-Pwr TRAGE[1]234 5 6
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100 TYPE|M ¥y
IFGain:Low #Atten: 30 dB peT|P N
Mkr1 2.402 010 50 GHz
Ref Offset 1.41 dB
10 dBiciv - Ref 20.00 dBm -24.741 dBm
JILog
100
0oo
00
200 ’
a0
-40.0 |AlA . Y,
500
600
700
Center 2.4020000 GHz Span 1.050 MHz
Res BW 3.0 kHz #VBW 10 kHz Sweep 110.7 ms {1001 pts)
'MSG‘ |STATUS!

PSD NVNT BLE 1M 2440MHz Ant1

Keysight Spectrum Analyzer - Swept SA =T
RL i RF [soe ac | | SENSE:INT] [ | 06:11:47 PM Nov 25, 2024
[Center Freq 2.440000000 GHz ] . Avg Type: Log-Pwr TRAGE[1]234 5 6
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100 TYPE|M ¥y
IFGain:Low #Atten: 30 dB peT|P N
Mkr1 2.440 009 9 GHz
Ref Offset 1.41 dB
10 dBidiv  Ref 20.00 dBm -25.485 dBm
JILog
100
0oo
00
200
00 Lf
400
500
600
700
Center 2.4400000 GHz Span 1.095 MHz
Res BW 3.0 kHz #VBW 10 kHz Sweep 115.5 ms (1001 pts)
'MSG‘ lsTATUS |
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PSD NVNT BLE 1M 2480MHz Ant1

Keysight Spectrum Analyzer - Swept SA ol i
RL i RF [soe ac | [ | SENSE:INT] [ | 06:13:16 PM Nov 25, 2024
[Center Freq 2.480000000 GHz - Avg Type: Log-Pwr TRAGE[1]234 5 6
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100 TYPE|M ¥y
IFGain:Low #Atten: 30 dB peT|P N
Ref Offset 1.41 dB Mkr1 2.480 010 5 GHz
10 dBidiv  Ref 20.00 dBm -25.121 dBm
JILog
100
0oo
00
200
300 £ -
400 frged " 9
500
600
700

Center 2.4800000 GHz
Res BW 3.0 kHz

#VBW 10 kHz

Span 1.049 MHz
Sweep 110.6 ms (1001 pts)

'MSG‘

STATUS !
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5. Band Edge

BLE 1M 2402 -43.74 -20 Pass
BLE 1M 2480 -44.55 -20 Pass
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Test Graphs

Band Edge NVNT BLE 1M 2402MHz Ant1 Ref

' Keysight Spectrum Analyzer - Swept SA =R
RL i RF [soe ac | [ | SENSE:INT] [ | 06:10:12 PM Nov 25, 2024
[Center Freq 2.402000000 GHz ] . Avg Type: Log-Pwr TRAGE[1]234 5 6
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100 TYPE|M ¥y
IFGain:Low #Atten: 30 dB peT|P
Mkr1 2.402 072 GHz
Ref Offset 1.41 dB
10 dBidiv  Ref 20.00 dBm -10.307 dBm
JILog
100
0oo
00 S ’
200
300
400
500
500 |-
700
Center 2.402000 GHz Span 8.000 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms {1001 pts)
'MSG‘ |s‘rA'rusi
Band Edge NVNT BLE 1M 2402MHz Ant1 Emission
' Keysight Spectrum Analyzer - Swept SA =R
RL i RF [soe ac | [ | SENSE:INT] [ | 06:10:16 PM Nov 25, 2024
[Center Freq 2.356000000 GHz | . Avg Type: Log-Pwr TRAGE[1]234 5 6
PNO: Fast -»— 1rig: FreeRun Avg|Hold: 100/100 TYPE|M ¥y
IFGain:Low #Atten: 30 dB peT|P
Mkr1 2.402 2 GHz
Ref Offset 1.41 dB
I1L%;isjdiv Ref 20.00 dBm -9.738 dBm
0.0
000 0 o |
104 r
200 7
-300 oLl .msj dEm|
400
500
B0 b R R P R T P e b e e T R NP UPPRTY NP L P
700
Start 2.30600 GHz Stop 2.40600 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts)

FUNCTION FUNCTION WIDTH |

N f 2.402 2 GHz -9.738 dBm

2 N f 2.400 0 GHz -58.977 dBm

3 N f 2.400 0 GHz -58.977 dBm

4 N f 2.378 0 GHz -54.053 dBm

5 =

6

7

8

9
10 |
11 -
i it ¥

MSG STATUS%
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Band Edge NVNT BLE 1M 2480MHz Ant1 Ref

E et T [ESEE=R
RL i RF [soe ac | [ | SENSE:INT] [ | 06:13:22 PM Nov 25, 2024
Eenter Freq 2.480000000 GHz l - Avg Type: Log-Pwr TRACETI[234 5 6
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100 TYPE| MRS
IFGain:Low #Atten: 30 dB peT|P
Mkr1 2.480 000 GHz
Ref Offset 1.41 dB
Jio geraiv Ref 20.00 dBm -10.863 dBm
100
0oo
00
200
300
400
500
B00
700
Center 2.480000 GHz Span 8.000 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms {1001 pts)
'MSG‘ |s‘rA'rusi

Band Edge NVNT BLE 1M 2480MHz Ant1 Emission

[ Keysight Spectrum Analyzer - Swept SA =R
RL i RF [soe ac | [ | SENSE:INT] [ | 06:13:25 PM Nov 25, 2024
[Center Freq 2.526000000 GHz | - Avg Type: Log-Pwr TRAGE[1]234 5 6
PNO: Fast -»— 1rig: FreeRun Avg|Hold: 100/100 TYPE| MRS
IFGain:Low #Atten: 30 dB peT|P
Mkr1 2.480 3 GHz
Ref Offset 1.41 dB
I1L%;isjdiv Ref 20.00 dBm -10.408 dBm
0.0
00— 1
104 .
200
-300 DL1 -30.86 dBm
400 - n
500 2 3_«
0.0 Jorhr s e G \< e R T e P s i e e e
700
Start 2.47600 GHz Stop 2.57600 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts)

B | N1 =7
-10.408 dBm

-59.112 dBm

-59.393 dBm

-55.419 dBm

in

e "

IMSG STATUS !
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6. Conducted RF Spurious Emission

BLE 1M 2402 -42.36 -20 Pass
BLE 1M 2440 -39.46 -20 Pass
BLE 1M 2480 -39.52 -20 Pass
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Test Graphs

Tx. Spurious NVNT BLE 1M 2402MHz Ant1 Ref

' Keysight Spectrum Analyzer - Swept SA (==
RL i RF [soe ac | [ | SENSE:INT] [ | 06:10:21 PM Nov 25, 2024
[Center Freq 2.402000000 GHz l - Avg Type: Log-Pwr TRACE[1]234 5 6
PNO: Wide -—»— Trig: FreeRun Avg|Hold: 100/100 TYPE|M ¥y
IFGain:Low #Atten: 20 dB peT|P
Ref Offset 141 dB Mkr1 2.401 763 0 GHz
10 dB/div  Ref 11.41 dBm -9.842 dBm
JILog
1.41
853 Q
185
286
3B [—was
436
586
686
786
Center 2.4020000 GHz Span 1.500 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms {1001 pts)
'MSG‘ |STATUS%
Tx. Spurious NVNT BLE 1M 2402MHz Ant1 Emission
' Keysight Spectrum Analyzer - Swept SA (==
RL i RF [soe ac | [ | SENSE:INT] [ | 06:10:51 PM Nov 25, 2024
[Center Freq 13.265000000 GHz | - Avg Type: Log-Pwr TRACE[1]234 5 6
PNO: Fast -»— Trig: FreeRun Avg|Hold: 10110 TYPE| MRS
IFGain:Low #Atten: 20 dB peT|P
Ref Offset 1.41 dB Mkr1 2.402 6 GHz
10 geiy_Ref 1141 dBm -10.162 dBm
1.41 !
859 .
186
286 DL1 -29.54 dfim]
386
485
5836
66,5 e
736 lf
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.530 s (30001 pts;
v | FUNCTION | FUNCTON WIDTH]
N f 2.402 6 GHz -10.162 dBm
2 N f 9.607 7 GHz -52.208 dBm
3 N f 4.804 3 GHz -63.120 dBm
4 N f 7.206 0 GHz -65.013 dBm
5 N f 9.607 7 GHz -52.208 dBm 3
6
7
8
9
10 I
11 =
< i G
ME} STATUS%
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Tx. Spurious NVNT BLE 1M 2440MHz Ant1 Ref

E et T [ESEE=R
RL i RF [soe ac | [ | SENSE:INT] [ | 06:11:52 PM Nov 25, 2024
[Center Freq 2.440000000 GHz l - Avg Type: Log-Pwr TRACE[1]234 5 6
PNO: Wide -—»— Trig: FreeRun Avg|Hold: 100/100 TYPE| MRS
IFGain:Low #Atten: 20 dB peT|P
Mkr1 2.440 018 0 GHz
Ref Offset 1.41 dB
10 dB/div  Ref 11.41 dBm -10.966 dBm
JILog
1.41
853 ’
185
286
386 s
436
586
686
786
Center 2.4400000 GHz Span 1.500 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms {1001 pts)
'MSG‘ |STATUS%
Tx. Spurious NVNT BLE 1M 2440MHz Ant1 Emission
ww Keysight Spectrum Analyzer - Swept SA el el
RL i RF [soe ac | [ | SENSE:INT] [ | 06:12:23 PM Nov 25, 2024
[Center Freq 13.265000000 GHz | - Avg Type: Log-Pwr TRACE[1]234 5 6
PNO: Fast -»— Trig: FreeRun Avg|Hold: 10110 TYPE| MRS
IFGain:Low #Atten: 20 dB peT|P
Mkr1 2.439 7 GHZ
Ref Offset 1.41 dB
I1L%;iB!div Ref 11.41 dBm -12.041 dBm
1.41 |
588 ’
186 i
286 i 4-30.07 o
386
485
586
636
7 Ei
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.530 s (30001 pts;

FUNCTION

-50.435 dBm
3 GHz -63.456 dBm
8 GHz -66.237 dBm
4 GHz -60.435 dBm

in

e "

IMSG STATUS !
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Tx. Spurious NVNT BLE 1M 2480MHz Ant1 Ref

E et T [ESEE=Rl
RL i RF [soe ac | [ | SENSE:INT] [ | 06:13:31 PM Nov 25, 2024
[Center Freq 2.480000000 GHz l - Avg Type: Log-Pwr TRACE[1]2345 6
PNO: Wide -—»— Trig: FreeRun Avg|Hold: 100/100 TYPE| MRS
IFGain:Low #Atten: 20 dB peT|P
Mkr1 2.479 773 5 GHz
Ref Offset 1.41 dB
10 dB/div  Ref 11.41 dBm -10.632 dBm
JILog
1.41
853 - ’
185
286
) :
436
586
686
786
Center 24800000 GHz Span 1.500 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms {1001 pts)
'MSG‘ |STATUS%
Tx. Spurious NVNT BLE 1M 2480MHz Ant1 Emission
ww Keysight Spectrum Analyzer - Swept SA el
RL i RF [soe ac | [ | SENSE:INT] [ | 06:14:00 PM Nov 25, 2024
[Center Freq 13.265000000 GHz | - Avg Type: Log-Pwr TRACE[1]234 5 6
PNO: Fast -»— Trig: FreeRun Avg|Hold: 10110 TYPE| MRS
IFGain:Low #Atten: 20 dB peT|P
Mkr1 2.480 2 GHz
Ref Offset 1.41 dB
I1L%;iB!div Ref 11.41 dBm -11.845 dBm
1.41 |
853 0
186
6 BLi 2034
386
485
5836
66,6 fi-
786 i
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.530 s (30001 pts;

S N S 1 =7
2GHz  -11.845dBm

f 9.920 1 GHz -50.155 dBm
f 4.959 6 GHz -61.023 dBm
f 7.472 6 GHz -66.100 dBm
f 9.920 1 GHz -50.155 dBm c
nr L3 5
MSG s‘rA'rusi
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