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RF Test Data for Bluetooth LE
(Conducted Measurements)

General Description of EUT

Product Name: Smart Watch
Test Model: NoiseFit Origin
Sample ID: HC-C-202411-0262-01-01

Environmental Conditions

Temperature: 24.6C

Relative Humidity: | 52.8%

Test Voltage: DC 3.8V

Test Engineer: Rick.Chen

Note: For a more detailed features description, please refer to the report TBR-C-202411-0262-15

The report only show the worst case data.
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1. Duty Cycle

Condition Mode Frequency (MHz) Antenna Duty Cycle (%) Correction Factor (dB) 1/T (kHz)
NVNT BLE 1Mbps 2402 Antl 37.6 4.25 2.13
NVNT BLE 1Mbps 2440 Antl 36.8 4.34 2.17
NVNT BLE 1Mbps 2480 Antl 36.8 4.34 2.17
NVNT BLE 2Mbps 2402 Antl 42.86 3.68 3.7
NVNT BLE 2Mbps 2440 Antl 42.86 3.68 3.7
NVNT BLE 2Mbps 2480 Antl 42.86 3.68 3.7
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Test Graphs
Duty Cycle NVNT BLE 1Mbps 2402MHz Ant1
. Keysight Spectrum Analyzer - Swept SA ==
R

RF AC | SENSE:INT| ALIGN AUTO | 07:48:05 AM Dec 04, 2024
TRACE [F]

Avg Type: Log-Pwr
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IFGain:Low #Atten: 30 dB

Ref Offset 456 dB
Ref 20.00 dBm
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Duty Cycle NVNT BLE 1Mbps 2480MHz Ant1

. Keysight Spectrum Analyzer - Swept SA
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Duty Cycle NVNT BLE 2Mbps 2440MHz Ant1

. Keysight Spectrum Analyzer - Swept SA
R

RF AC | SENSE:INT| ALIGN AUTO [
Center Freq 2.440000000 GHz . Avg Type: Log-Pwr
PNO: Fast ~»— Trig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 4.6 dB
1LD dBidiv  Ref 20.00 dBm
og

oo RERA TR AR R |
R R
R TTR TR
oo (IR R
B SO
i i

1R R R TR
||||||||I|I\I} | {1 |

TR (R HEHEI
0 B R R R O R R
AR 5011 TR EE R0
e
AP RAA AT
A

(S
I
il
i
W
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2. Maximum Conducted Output Power

NVNT BLE 1Mbps 2402 Antl 3.056 30 Pass
NVNT BLE 1Mbps 2440 Antl 2.839 30 Pass
NVNT BLE 1Mbps 2480 Antl 2.942 30 Pass
NVNT BLE 2Mbps 2402 Antl 3.161 30 Pass
NVNT BLE 2Mbps 2440 Antl 2.935 30 Pass
NVNT BLE 2Mbps 2480 Antl 3.007 30 Pass

FCC ID:2A2X9-ORIGIN TB-RF-074-1.0
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Test Graphs

Power NVNT BLE 1Mbps 2402MHz Antl

. Keysight Spectrum Analyzer - Swept SA ==
R RF Q AC [ SENSE:INT ALIGN AUTO | 07:48:11 AMDec 04, 2024
Center Freq 2.402000000 GHz Avg Type: Log-Pwr

PNO: Fast ~»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 4.55 dB
Ref 20.00 dBm

#VBW 6.0 MHz

STATUS.

Power NVNT BLE 1Mbps 2440MHz Ant1

ww Keysight Spectrum Analyzer - Swept SA
R RF Q  AC | SENSE:INT| ALIGN AUTO [
Center Freq 2.440000000 GHz Avg Type: Log-Pwr

PNO: Fast -»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 4.6 dB
Ref 20.00 dBm

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

STATUS.
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Power NVNT BLE 1Mbps 2480MHz Antl
e Keysight Spartrum Ana\yz SweptSA = |
R

| AC | SENSE:INT| ALIGN AUTO | 07:52:45 AM Dec 04, 2024
Center Freq 2 480000000 GHz . Avg Type: Log-Pwr 1
PNO: Fast ~»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Dffset 4.6 dB
1LD dBidiv.  Ref 20.00 dBm
og

#VBW 6.0 MHz Sweep 1.333 ms (10001 pts

IMSG STATUS.

Power NVNT BLE 2Mbps 2402MHz Ant1

o Key;lght Spartrum Ana\yzer SweptSA o -l
Q [ SENSE:INT] ALIGN AUTO | 08:12:12 AMDec 04, 2024
Avg Type: Log-Pwr
PNO: Fast ~»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Mkr1 2.401 485 GHz
Ref Offset 4.55 dB
1LDngd|v RZf 25%0 dBm 3.161 dBm

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

IMSG STATUS.
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Power NVNT BLE 2Mbps 2440MHz Antl

- Swept SA ==
RF Q AC | SENSE:INT| ALIGN AUTO |
Center Freq 2.440000000 GHz . Avg Type: Log-Pwr
PNO: Fast ~»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

. Keysight Spectrum Anal
R

Ref Offset 4.6 dB
Ref 20.00 dBm

#VBW 6.0 MHz Sweep 1.333 ms (10001 pts

IMSG STATUS.

Power NVNT BLE 2Mbps 2480MHz Ant1

' Keysight Spectrum Analyzer - Swept SA ==
| Q AC | SENSE:INT| ALIGN AUTO | 08:18:33 AM Dec 04, 2024

000000 GHz Avg Type: Log-Pwr

PNO: Fast ~»— Trig: FreeRun Avg|Hold: 100/100

IFGain:Low #Atten: 30 dB

R RF
Center Freq 2.48

Ref Offset 4.6 dB
Ref 20.00 dBm

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

IMSG STATUS.
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3. -6dB Bandwidth

Condition Mode Frequency (MHz) Antenna -6 dB Bandwidth (MHz) Limit -6 dB Bandwidth (MHz) Verdict
NVNT BLE 1Mbps 2402 Antl 0.71 0.5 Pass
NVNT BLE 1Mbps 2440 Antl 0.69 0.5 Pass
NVNT BLE 1Mbps 2480 Antl 0.7 0.5 Pass
NVNT BLE 2Mbps 2402 Antl 1.19 0.5 Pass
NVNT BLE 2Mbps 2440 Antl 1.12 0.5 Pass
NVNT BLE 2Mbps 2480 Antl 1.1 0.5 Pass

FCC ID:2A2X9-ORIGIN TB-RF-074-1.0
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Test Graphs

-6dB Bandwidth NVNT BLE 1Mbps 2402MHz Antl

' Keysight Spectrum Analyzer - O:cuplad BW
R

==

| SENSE:INT|

ALIGN AUTO |

07:48:28 AM Dec 04, 2024

Center Freq: 2.402000000 GHz
+p. Trig: Free Run Avg|Hold: 100/100

#IFGain:Low #Atten: 30 dB

Radio Std: Nene

Radio Device: BTS

Ref Offset 4.66 dB

10 dBidiv Ref 24.55 dBm

#VBW 300 kHz

Total Power 8.62 dBm

Occupied Bandwidth
1.0475 MHz
-10.953 kHz
705.5 kHz

% of OBW Power
x dB

99.00 %
-6.00 dB

Transmit Freq Error
x dB Bandwidth

MSG STATUS.

Mkr3 2.402342 GHz

Sweep 1.333 ms

-6dB Bandwidth NVNT BLE 1Mbps 2440MHz Antl

' Keysight Spectrum Ana\yz O:cuplad BW

==

| SENSE:INT| ALIGN AUTO |

07:51:02 AM Dec 04, 2024

Center Freq: 2.440000000 GHz
—p. Trig: Free Run Avg|Hold: 100/100

#IFGain:Low #Atten: 30 dB

Radio Std: Nene

Radio Device: BTS

Ref Offset 4.6 dB

1LD dBidiv Ref 24.60 dBm

Center 2.44 GHz
#Res BW 100 kHz #VBW 300 kHz

Total Power 8.20 dBm

Occupied Bandwidth

1.0491 MHz
-9.709 kHz
686.8 kHz

% of OBW Power
x dB

99.00 %
-6.00 dB

Transmit Freq Error
x dB Bandwidth

MSG STATUS.

Mkr3 2.440334 GHz

Sweep 1.333 ms
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-6dB Bandwidth NVNT BLE 1Mbps 2480MHz Antl

. Keysight Spectrum Analyzer - Occupied BW
R :

=R

RF | 509 AC

| SENSE:INT|

ALIGN AUTO | 07:53:01 AMDec 04, 2024

#FGain:Low

Center Freq: 2.480000000 GHz Radio Std: None

Trig: Free Run Avg|Hold: 100/100

#Atten: 30 dB Radio Device: BTS

Ref Offset 4.6 dB

10 dBidiv Ref 24.60 dBm

Occupied Bandwidth

1.0460 MHz
-8.287 kHz
699.3 kHz

Transmit Freq Error
x dB Bandwidth

Mkr3 2.480341 GHz
-4.2387 dBm

#VBW 300 kHz Sweep 1.333 ms

Total Power 8.36 dBm

% of OBW Power 99.00 %
x dB -6.00 dB

STATUS.

-6dB Bandwidth NVNT BLE 2Mbps 2402MHz Ant1

==

' Keysight Spectrum Analyzer - Occupied BW

Q AC

| SENSE:INT|

ALIGN AUTO | 08:12:32 AMDec 04, 2024

R RF Q
Center Freq 2.402000

#FGain:Low

+p. Trig: Free Run

Center Freq: 2.402000000 GHz Radio Std: None
Avg|Hold: 100/100

#Atten: 30 dB Radio Device: BTS

Ref Offset 4.66 dB

1LD dBidiv Ref 24.55 dBm

Center 2.402 GHz
#Res BW 100 kHz

Occupied Bandwidth
2.0621 MHz

-125 Hz
1.191 MHz

Transmit Freq Error
x dB Bandwidth

Mkr3 2.402595 GHz
-6.4690 dBm

#VBW 300 kHz Sweep 1.333 ms

Total Power 9.07 dBm

% of OBW Power 99.00 %
x dB -6.00 dB

STATUS.
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-6dB Bandwidth NVNT BLE 2Mbps 2440MHz Antl

. Keysight Spectrum Analyzer - Occupied BW
R c

=R

| SENSE:INT|

ALIGN AUTO |

08:15:41 AMDec 04, 2024

——
#FGain:Low

Center Freq: 2.440000000 GHz
Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB

Radio Std: Nene

Radio Device: BTS

Ref Offset 4.6 dB

10 dBidiv Ref 24.60 dBm

Occupied Bandwidth

2.0529 MHz
1.338 kHz
1.124 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 300 kHz

Total Power 9.00 dBm

% of OBW Power
x dB

99.00 %
-6.00 dB

STATUS.

Mkr3 2.440563 GHz

Sweep 1.333 ms

-6dB Bandwidth NVNT BLE 2Mbps 2480MHz Ant1

faa ) Keyslght Spartrum Ana\yz O:cuplad BW

==

| SENSE:INT|

ALIGN AUTO |

08:18:54 AMDec 04, 2024

Center Freq 2 480000000 GHz

#FGain:Low

Center Freq: 2.480000000 GHz
Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB

Radio Std: Nene

Radio Device: BTS

Ref Offset 4.6 dB

1LD dBidiv Ref 24.60 dBm

Center 2.48 GHz
#Res BW 100 kHz

Occupied Bandwidth

2.0397 MHz
-4.837 kHz
1.098 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 300 kHz

Total Power 9.04 dBm

% of OBW Power
x dB

99.00 %
-6.00 dB

STATUS.

Mkr3 2.480544 GHz
-3.2039 dBm

Sweep 1.333 ms
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4. Occupied Channel Bandwidth

Condition Mode Frequency (MHz) Antenna 99% OBW (MHz)
NVNT BLE 1Mbps 2402 Antl 1.047
NVNT BLE 1Mbps 2440 Antl 1.045
NVNT BLE 1Mbps 2480 Antl 1.042
NVNT BLE 2Mbps 2402 Antl 2.022
NVNT BLE 2Mbps 2440 Antl 2.018
NVNT BLE 2Mbps 2480 Antl 2.02
FCC ID:2A2X9-ORIGIN TB-RF-074-1.0
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Test Graphs

OBW NVNT BLE 1Mbps 2402MHz Antl

' Keysight Spectrum Analyzer - Occupied BW
R

==

| SENSE:INT| ALIGN AUTO |

07:48:20 AM Dec 04, 2024

Center Freq: 2.402000000 GHz
+p. Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB

RF AC
Center Freq 2.402000000 GHz

#FGain:Low

Radio Std: Nene

Radio Device: BTS

Ref Offset 4.66 dB

10 dBidiv Ref 24.55 dBm

#VBW 100 kHz

Total Power 8.88 dBm

Occupied Bandwidth

1.0471 MHz
-5.752 kHz
1.261 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

MSG STATUS.

Sweep 3.333ms

OBW NVNT BLE 1Mbps 2440MHz Antl

' Keysight Spectrum Analyzer - Occupied BW

==

| SENSE:INT| ALIGN AUTO |

07:50:54 AMDec 04, 2024

Center Freq: 2.440000000 GHz
—p. Trig: Free Run Avg|Hold: 100/100

#IFGain:Low #Atten: 30 dB

Radio Std: Nene

Radio Device: BTS

Ref Offset 4.6 dB

1LD dBidiv Ref 24.60 dBm

#VBW 100 kHz

Total Power 8.70 dBm

Occupied Bandwidth

1.0452 MHz
-6.168 kHz
1.286 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

MSG STATUS.

Sweep 3.333ms
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OBW NVNT BLE 1Mbps 2480MHz Antl
e Keysight Spectrum Analyzer - Occupied BW = |
R RF [50Q AC [ SENSE:INT] ALIGN AUTO | 07:52:53 AM Dec 04, 2024
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None

+«p. Trig: Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 4.6 dB
10 dBidiv Ref 24.60 dBm
L

#VBW 100 kHz Sweep 3.333ms

Occupied Bandwidth Total Power 8.77 dBm
1.0420 MHz

Transmit Freq Error -8.114 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.270 MHz x dB -26.00 dB

MSG STATUS.

OBW NVNT BLE 2Mbps 2402MHz Antl

==
| SENSE:INT| ALIGN AUTO | 08:12:22 AM Dec 04, 2024
Center Freq: 2.402000000 GHz Radio Std: None

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

Ref Offset 4.66 dB
10 dBidiv Ref 24.55 dBm
L

#VBW 100 kHz Sweep 6.667 ms

Occupied Bandwidth Total Power 9.55 dBm
2.0222 MHz

Transmit Freq Error 15.187 kHz % of OBW Power 99.00 %

x dB Bandwidth 2.218 MHz x dB -26.00 dB

MSG STATUS.
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OBW NVNT BLE 2Mbps 2440MHz Antl

. Keysight Spectrum Analyzer - Occupied BW
R

=R

RF [500 AC

| SENSE:INT| ALIGN AUTO

08:15:31 AMDec 04, 2024

Center Freq 2.440000000 GHz

#FGain:Low

Center Freq: 2.440000000 GHz
Trig: Free Run
#Atten: 30 dB

Radio Std: Nene
Avg|Hold: 100/100
Radio Device: BTS

Ref Offset 4.6 dB
10 dBidiv Ref 24.60 dBm
L

Occupied Bandwidth
2.0184 MHz

Transmit Freq Error 13.385 kHz
x dB Bandwidth 2.226 MHz

#VBW 100 kHz

Total Power 9.30 dBm

% of OBW Power 99.00 %
x dB -26.00 dB

STATUS.

Sweep 6.667 ms

OBW NVNT BLE 2Mbps 2480MHz Antl

' Keysight Spectrum Analyzer -

==

| 5 AC

| SENSE:INT| ALIGN AUTO

08:18:44 AMDec 04, 2024

R RF
Center Freq 2.4

#FGain:Low

+p. Trig: Free Run
#Atten: 30 dB

Center Freq: 2.480000000 GHz

Radio Std: Nene
Avg|Hold: 100/100
Radio Device: BTS

Ref Offset 4.6 dB
10 dBidiv Ref 24.60 dBm
L

Occupied Bandwidth
2.0201 MHz

12.774 kHz

Transmit Freq Error
x dB Bandwidth 2.237 MHz

#VBW 100 kHz

Total Power 9.34 dBm

% of OBW Power 99.00 %
x dB -26.00 dB

STATUS.

Sweep 6.667 ms
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5. Maximum Power Spectral Density Level
Condition Mode Frequency (MHz) Antenna Max PSD (dBm/3KHz) Limit (dBm/3KHz) Verdict
NVNT BLE 1Mbps 2402 Antl -12.498 8 Pass
NVNT BLE 1Mbps 2440 Antl -12.658 8 Pass
NVNT BLE 1Mbps 2480 Antl -12.618 8 Pass
NVNT BLE 2Mbps 2402 Antl -11.775 8 Pass
NVNT BLE 2Mbps 2440 Antl -11.972 8 Pass
NVNT BLE 2Mbps 2480 Antl -12.044 8 Pass
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Test Graphs
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6. Band Edge
Condition Mode Frequency (MHz) Antenna Max Value (dBc) Limit (dBc) Verdict
NVNT BLE 1Mbps 2402 Antl -48.82 -20 Pass
NVNT BLE 1Mbps 2480 Antl -53.77 -20 Pass
NVNT BLE 2Mbps 2402 Antl -47.39 -20 Pass
NVNT BLE 2Mbps 2480 Antl -50.43 -20 Pass
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7. Conducted RF Spurious Emission
Condition Mode Frequency (MHz) Antenna Max Value (dBc) Limit (dBc) Verdict
NVNT BLE 1Mbps 2402 Antl -42.77 -20 Pass
NVNT BLE 1Mbps 2440 Antl -42.08 -20 Pass
NVNT BLE 1Mbps 2480 Antl -43.35 -20 Pass
NVNT BLE 2Mbps 2402 Antl -44.42 -20 Pass
NVNT BLE 2Mbps 2440 Antl -43.77 -20 Pass
NVNT BLE 2Mbps 2480 Antl -44.12 -20 Pass
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8. Restrict Band
Condition Mode Frequency | Antenna | Spur Freq | Power | Gain Duty E Detector Limit Verdict
(MHz) (MHz) (dBm) | (dBi) Factor | (dBuV/m) (dBuV/m)
(dB)
NVNT BLE 1Mbps 2402 Antl 2310 -58.79 2 - 38.47 Peak 74 Pass
NVNT BLE 1Mbps 2402 Antl 2310 -66.71 2 4.25 34.8 Average 54 Pass
NVNT BLE 1Mbps 2402 Antl 2386.416 -32.09 2 - 65.17 Peak 74 Pass
NVNT BLE 1Mbps 2402 Antl 2386.224 -54.35 2 4.25 47.16 Average 54 Pass
NVNT BLE 1Mbps 2402 Antl 2390 -47.84 2 - 49.42 Peak 74 Pass
NVNT BLE 1Mbps 2402 Antl 2390 -59.16 2 4.25 42.35 Average 54 Pass
NVNT BLE 1Mbps 2480 Antl 2483.5 -49.39 2 - 47.87 Peak 74 Pass
NVNT BLE 1Mbps 2480 Antl 2483.5 -60.04 2 4.34 41.56 Average 54 Pass
NVNT BLE 1Mbps 2480 Antl 2491.192 -44.79 2 - 52.47 Peak 74 Pass
NVNT BLE 1Mbps 2480 Antl 2495.824 -57.03 2 4.34 44.57 Average 54 Pass
NVNT BLE 1Mbps 2480 Antl 2500 -49.25 2 T 48.01 Peak 74 Pass
NVNT BLE 1Mbps 2480 Antl 2500 -59.26 2 4.34 42.34 Average 54 Pass
NVNT BLE 2Mbps 2402 Antl 2310 -58.94 2 - 38.32 Peak 74 Pass
NVNT BLE 2Mbps 2402 Antl 2310 -66.19 2 3.68 34.75 Average 54 Pass
NVNT BLE 2Mbps 2402 Antl 2386.128 -32.3 2 - 64.96 Peak 74 Pass
NVNT BLE 2Mbps 2402 Antl 2385.744 -51.28 2 3.68 49.66 Average 54 Pass
NVNT BLE 2Mbps 2402 Antl 2390 -43.38 2 - 53.88 Peak 74 Pass
NVNT BLE 2Mbps 2402 Antl 2390 -53.64 2 3.68 47.3 Average 54 Pass
NVNT BLE 2Mbps 2480 Antl 2483.5 -46.04 2 - 51.22 Peak 74 Pass
NVNT BLE 2Mbps 2480 Antl 2483.5 -57.09 2 3.68 43.85 Average 54 Pass
NVNT BLE 2Mbps 2480 Antl 2494.216 -38.91 2 - 58.35 Peak 74 Pass
NVNT BLE 2Mbps 2480 Antl 2493.016 -52.1 2 3.68 48.84 Average 54 Pass
NVNT BLE 2Mbps 2480 Antl 2500 -41.75 2 3 55.51 Peak 74 Pass
NVNT BLE 2Mbps 2480 Antl 2500 -54.1 2 3.68 46.84 Average 54 Pass
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