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RF Test Data for Bluetooth LE
(Conducted Measurements)

General Description of EUT

Product Name: Digital Signage
Test Model: MWE-CS01
Sample ID: HC-C-202412-0086-01-02#

Environmental Conditions

Temperature: 24.5C

Relative Humidity: | 47%

Test Voltage: AC 120V/60Hz

Test Engineer: Rick Chen

Note: For a more detailed features description, please refer to the report TBR-C-202412-0086-8

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 84.8 0.72 0.47
NVNT BLE 1Mbps 2440 Antl 84.8 0.72 0.47
NVNT BLE 1Mbps 2480 Antl 84.8 0.72 0.47
NVNT BLE 2Mbps 2402 Antl 56.68 2.47 0.94
NVNT BLE 2Mbps 2440 Antl 56.91 2.45 0.93
NVNT BLE 2Mbps 2480 Antl 56.68 2.47 0.94
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Test Graphs
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2.Maximum Conducted Output Power
NVNT BLE 1Mbps 2402 Antl 1.29 30 Pass
NVNT BLE 1Mbps 2440 Antl 1.555 30 Pass
NVNT BLE 1Mbps 2480 Antl 1.435 30 Pass
NVNT BLE 2Mbps 2402 Antl 1.334 30 Pass
NVNT BLE 2Mbps 2440 Antl 1.537 30 Pass
NVNT BLE 2Mbps 2480 Antl 1.421 30 Pass

FCC ID:2A4MW-MWE-CS01 TB-RF-074-1.0
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Test Graphs
Power NVNT BLE 1Mbps 2402MHz Antl
. Keysight Spectrum Analyzer - Swept SA ==
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Power NVNT BLE 1Mbps 2480MHz Antl
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Power NVNT BLE 2Mbps 2440MHz Antl

- Swept SA ==
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. Keysight Spectrum Anal
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' Keysight Spectrum Analyzer - Swept SA ==
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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 0.65 0.5 Pass
NVNT BLE 1Mbps 2440 Antl 0.71 0.5 Pass
NVNT BLE 1Mbps 2480 Antl 0.66 0.5 Pass
NVNT BLE 2Mbps 2402 Antl 1.25 0.5 Pass
NVNT BLE 2Mbps 2440 Antl 1.24 0.5 Pass
NVNT BLE 2Mbps 2480 Antl 1.22 0.5 Pass
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Test Graphs
-6dB Bandwidth NVNT BLE 1Mbps 2402MHz Ant1
B

RF
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' Keysight Spectrum Analyzer - Occupied BW
9 AC
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-6dB Bandwidth NVNT BLE 1Mbps 2480MHz Ant1
=R
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-6dB Bandwidth NVNT BLE 2Mbps 2402MHz Ant1
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-6dB Bandwidth NVNT BLE 2Mbps 2440MHz Ant1
=R

| SENSE:INT|

ALIGN AUTO | 08:45:00 AMFeb 17,2025

#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

2.0830 MHz
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1.240 MHz

Transmit Freq Error
x dB Bandwidth
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% of OBW Power
x dB

99.00 %
-6.00 dB

STATUS.

-6dB Bandwidth NVNT BLE 2Mbps 2480MHz Ant1

faa ) Keyslght Spartrum Ana\yz O:cuplad BW
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| SENSE:INT|

ALIGN AUTO | 08:36:36 AMFeb 17,2025

Center Freq 2 480000000 GHz

#FGain:Low

+p. Trig: Free Run

Center Freq: 2.480000000 GHz
Avg|Hold: 100/100

Radio Std: Nene

#Atten: 30 dB Radio Device: BTS

Ref Offset 4.6 dB

1LD dBidiv Ref 24.60 dBm

Center 2.48 GHz
#Res BW 100 kHz

Occupied Bandwidth

21073 MHz
4.215 kHz
1.224 MHz

Transmit Freq Error
x dB Bandwidth

Mkr3 2.480616 GHz

#VBW 300 kHz Sweep 1.333 ms

Total Power 7.72 dBm

% of OBW Power
x dB

99.00 %
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4.0ccupied Channel Bandwidth
Condition Mode Frequency (MHz) Antenna 99% OBW (MHz)
NVNT BLE 1Mbps 2402 Antl 1.032
NVNT BLE 1Mbps 2440 Antl 1.031
NVNT BLE 1Mbps 2480 Antl 1.05
NVNT BLE 2Mbps 2402 Antl 2.047
NVNT BLE 2Mbps 2440 Antl 2.107
NVNT BLE 2Mbps 2480 Antl 2.139
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Test Graphs
OBW NVNT BLE 1Mbps 2402MHz Antl
' Keysight Spectrum Analyzer - Occupied BW ==
R RF Q  AC | SENSE:INT| ALIGN AUTO [ 08:16:45 AM Feb 17,2025

Center Freq: 2.402000000 GHz Radio Std: None
+p. Trig: Free Run Avg|Hold: 100/100

#FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 4.66 dB
10 dBidiv Ref 24.55 dBm
L

#VBW 100 kHz Sweep 3.333ms

Occupied Bandwidth Total Power 7.91 dBm
1.0323 MHz

Transmit Freq Error 5.717 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.261 MHz x dB -26.00 dB

MSG STATUS.

OBW NVNT BLE 1Mbps 2440MHz Antl

' Keysight Spectrum Analyzer - Occupied BW ==
R RF | Q AC | SENSE:INT| ALIGN AUTO | 08:19:08 AMFeb 17,2025
Center Freq: 2.440000000 GHz Radio Std: None
—p. Trig: Free Run Avg|Hold: 100/100
#FGain: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 8.02 dBm
1.0314 MHz

Transmit Freq Error 4.815 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.262 MHz x dB -26.00 dB

MSG STATUS.
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OBW NVNT BLE 1Mbps 2480MHz Antl
e Keysight Spectrum Analyzer - Occupied BW = |
R RF | Q  AC | SENSE:INT| ALIGN AUTO [ 08:21:59 AM Feb 17,2025

Center Freq: 2.480000000 GHz Radio Std: None
+«p. Trig: Free Run Avg|Hold: 100/100

#FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 4.6 dB
10 dBidiv Ref 24.60 dBm
L

Span 3 MHz,
#VBW 100 kHz Sweep 3.333ms

Occupied Bandwidth Total Power 7.74 dBm
1.0496 MHz

Transmit Freq Error 3.470 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.268 MHz x dB -26.00 dB

MSG STATUS.

OBW NVNT BLE 2Mbps 2402MHz Antl

o Key;lght Spartrum Ana\yz Occupied BW ==
Q AC | SENSE:INT| ALIGN AUTO | 08:39:56 AMFeb 17,2025
Center Freq: 2.402000000 GHz Radio Std: None
+p. Trig: Free Run Avg|Hold: 100/100
#FGain: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 7.28 dBm
2.0472 MHz

Transmit Freq Error 17.782 kHz % of OBW Power 99.00 %

x dB Bandwidth 2.512 MHz x dB -26.00 dB

MSG STATUS.
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OBW NVNT BLE 2Mbps 2440MHz Antl
e Keysight Spectrum Analyzer - Occupied BW = |
R RF [ 500 AC ALIGN AUTO [ 08:44:49 AM Feb 17,2025

Center Freq 2.440000000 GHz

#FGain:Low

Center Freq: 2.440000000 GHz
Avg|Hold: 100/100

Radio Std: Nene

Radio Device: BTS

Ref Offset 4.6 dB
10 dBidiv Ref 24.60 dBm
L

Occupied Bandwidth
2.1069 MHz

Transmit Freq Error 9.969 kHz
x dB Bandwidth 2.637 MHz

#VBW 100 kHz

% of OBW Power

Sweep 6.667 ms
7.52 dBm

99.00 %
-26.00 dB

STATUS.

OBW NVNT BLE 2Mbps 2480MHz Antl

' Keysight Spectrum Analyzer -

==

| 5 AC

N AUTO | 08:36:25 AMFeb 17,2025

R RF
Center Freq 2.4

#FGain:Low

Center Freq: 2.480000000 GHz

+p. Trig: Free Run Avg|Hold: 100/100

Radio Std: Nene

Radio Device: BTS

Ref Offset 4.6 dB
10 dBidiv Ref 24.60 dBm
L

Occupied Bandwidth
2.1392 MHz

Transmit Freq Error 6.009 kHz
x dB Bandwidth 2.651 MHz

S L ' B
R
#VBIW 100 kHz

% of OBW Power

Sweep 6.667 ms
7.40 dBm

99.00 %
-26.00 dB

STATUS.
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5.Maximum Power Spectral Density Level
Condition Mode Frequency (MHz) Antenna Max PSD (dBm) Limit (dBm) Verdict
NVNT BLE 1Mbps 2402 Antl -14.624 8 Pass
NVNT BLE 1Mbps 2440 Antl -14.252 8 Pass
NVNT BLE 1Mbps 2480 Antl -14.633 8 Pass
NVNT BLE 2Mbps 2402 Antl -17.913 8 Pass
NVNT BLE 2Mbps 2440 Antl -17.619 8 Pass
NVNT BLE 2Mbps 2480 Antl -18.087 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 -54.18 -20 Pass
NVNT BLE 1Mbps 2480 Antl -49.32 -20 Pass
NVNT BLE 2Mbps 2402 Antl -54.02 -20 Pass
NVNT BLE 2Mbps 2480 Antl -53.96 -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 -42.11 -20 Pass
NVNT BLE 1Mbps 2440 Antl -43.25 -20 Pass
NVNT BLE 1Mbps 2480 Antl -41.77 -20 Pass
NVNT BLE 2Mbps 2402 Antl -41.48 -20 Pass
NVNT BLE 2Mbps 2440 Antl -41.9 -20 Pass
NVNT BLE 2Mbps 2480 Antl -41.66 -20 Pass
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Tx. Spurious NVNT BLE 2Mbps 2480MHz Antl Ref
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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 -58.52 2 - 38.74 Peak 74 Pass
NVNT BLE 1Mbps 2402 Antl 2310 -65.99 2 0.72 31.99 Average 54 Pass
NVNT BLE 1Mbps 2402 Antl 2389.68 -52.39 2 - 44.87 Peak 74 Pass
NVNT BLE 1Mbps 2402 Antl 2389.008 -60.18 2 0.72 37.80 Average 54 Pass
NVNT BLE 1Mbps 2402 Antl 2390 -55.53 2 - 41.73 Peak 74 Pass
NVNT BLE 1Mbps 2402 Antl 2390 -63.36 2 0.72 34.62 Average 54 Pass
NVNT BLE 1Mbps 2480 Antl 2483.5 -42.65 2 - 54.61 Peak 74 Pass
NVNT BLE 1Mbps 2480 Antl 2483.5 -52.08 2 0.72 45.90 Average 54 Pass
NVNT BLE 1Mbps 2480 Antl 2483.584 -41.45 2 - 55.81 Peak 74 Pass
NVNT BLE 1Mbps 2480 Antl 2483.512 -52.08 2 0.72 45.90 Average 54 Pass
NVNT BLE 1Mbps 2480 Antl 2500 -58.49 2 - 38.77 Peak 74 Pass
NVNT BLE 1Mbps 2480 Antl 2500 -65.42 2 0.72 32.56 Average 54 Pass
NVNT BLE 2Mbps 2402 Antl 2310 -59 2 - 38.26 Peak 74 Pass
NVNT BLE 2Mbps 2402 Antl 2310 -66.85 2 2.47 32.88 Average 54 Pass
NVNT BLE 2Mbps 2402 Antl 2376.624 -55.06 2 - 42.20 Peak 74 Pass
NVNT BLE 2Mbps 2402 Antl 2389.872 -64.8 2 2.47 34.93 Average 54 Pass
NVNT BLE 2Mbps 2402 Antl 2390 -57.66 2 - 39.60 Peak 74 Pass
NVNT BLE 2Mbps 2402 Antl 2390 -64.94 2 2.47 34.79 Average 54 Pass
NVNT BLE 2Mbps 2480 Antl 2483.5 -45.19 2 - 52.07 Peak 74 Pass
NVNT BLE 2Mbps 2480 Antl 2483.5 -55.6 2 2.47 44.13 Average 54 Pass
NVNT BLE 2Mbps 2480 Antl 2483.536 -44.76 2 - 52.50 Peak 74 Pass
NVNT BLE 2Mbps 2480 Antl 2483.536 -55.21 2 2.47 44.57 Average 54 Pass
NVNT BLE 2Mbps 2480 Antl 2500 -56.57 2 = 40.69 Peak 74 Pass
NVNT BLE 2Mbps 2480 Antl 2500 -65.35 2 2.47 34.38 Average 54 Pass
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Test Graphs
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