Page 1 of 34 FCC ID: 2ABRU-BW330P2 Report No.: LCSA08134007EA

Appendix A

RF Test Data for BT LE (Conducted Measurement)

Product Name: BDE Wi-Fi 6 & BLE Combo Module
Test Model: BDE-BW3301NP2

Environmental Conditions

Temperature: 23.1°C
Relative Humidity: 52.3%
ATM Pressure: 100.0 kPa
Test Engineer: Can Kun
Supervised by: Nick Peng
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A.1 -6dB Bandwidth

S
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FCC ID: 2ABRU-BW330P2

Report No.: LCSA08134007EA

Condition Mode Frequency (MHz) Antenna -6 dB Bandwidth (MHz) Limit -6 dB Bandwidth (MHz) Verdict
NVNT BLE 1M 2402 Ant1 0.645 >=0.5 Pass
NVNT BLE 1M 2440 Ant1 0.641 >=0.5 Pass
NVNT BLE 1M 2480 Ant1 0.636 >=0.5 Pass
NVNT BLE 2M 2404 Ant1 1.109 >=0.5 Pass
NVNT BLE 2M 2440 Ant1 1.083 >=0.5 Pass
NVNT BLE 2M 2478 Ant1 1.1 >=0.5 Pass
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Test Graphs
-6dB Bandwidth NVNT BLE 1M 2402MHz Ant1

Agilent Spectrum Analyzer - Occupied BW
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I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
i e 0B MKkr3 2.402311 GHZ

10 dBJdiv Ref 22.12 dBm 9.6558 dBm

Log

121 Mz,ww-m, —M-J\er’\ le‘a\ Q:\i»w

212 ¥ ] teri,

788 aed]

i179 b o p ) WW Wh\'\m, e

-27 .9
-37.9

-47.9

-57.9

-67.9

ICenter 2.402 GHz Span 2 MHz,
Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 21.7 dBm
1.0362 MHz
Transmit Freq Error -12.129 kHz OBW Power 99.00 %
x dB Bandwidth 645.4 kHz x dB -6.00 dB
IMSG STATUS

-6dB Bandwidth NVNT BLE 1M 2440MHz Ant1

Agilent Spectrum Analyzer - Occupied BW
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+p. Trig:Free Run Avg|Hold: 1001100
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
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ICenter 2.44 GHz Span 2 MHz,
Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 21.6 dBm
1.0305 MHz
Transmit Freq Error -15.004 kHz OBW Power 99.00 %
x dB Bandwidth 640.6 kHz x dB -6.00 dB
IMSG STATUS
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-6dB Bandwidth NVNT BLE 1M 2480MHz Ant1

Agilent Spectrum Analyzer - Occupied BW
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ICenter 2.48 GHz Span 2 MHz,
Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 21.2 dBm
1.0326 MHz
Transmit Freq Error -15.879 kHz OBW Power 99.00 %
¥ dB Bandwidth 635.6 kHz x dB -6.00 dB
IMSG STATUS

-6dB Bandwidth NVNT BLE 2M 2404MHz Ant1

Agilent Spectrum Analyzer - Occupied BW
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+p. Trig:Free Run Avg|Hold: 1001100
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ICenter 2.404 GHz Span 3 MHz,
Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 21.4 dBm
2.0400 MHz
Transmit Freq Error -4.075 kHz OBW Power 99.00 %
¥ dB Bandwidth 1.109 MHz x dB -6.00 dB
IMSG STATUS
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-6dB Bandwidth NVNT BLE 2M 2440MHz Ant1

Agilent Spectrum Analyzer - Occupied BW
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ICenter 2.44 GHz Span 3 MHz,
Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 21.5dBm
2.0547 MHz
Transmit Freq Error -3.640 kHz OBW Power 99.00 %
x dB Bandwidth 1.083 MHz x dB -6.00 dB
IMSG STATUS

-6dB Bandwidth NVNT BLE 2M 2478MHz Ant1

Agilent Spectrum Analyzer - Occupied BW
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Eenter Freq 2.478000000 GHz Center Freq: 2.478000000 GHz Radie Std: Nene
+p. Trig:Free Run Avg|Hold: 1001100
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
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ICenter 2478 GHz Span 3 MHz,
Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 21.6 dBm
2.0591 MHz
Transmit Freq Error -3.951 kHz OBW Power 99.00 %
¥ dB Bandwidth 1.111 MHz x dB -6.00 dB
IMSG STATUS
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FCC ID: 2ABRU-BW330P2

A.2 Maximum Peak Conducted Output Power

Report No.: LCSA08134007EA

Condition Mode Frequency (MHz) Antenna Conducted Power (dBm) Limit (dBm) Verdict
NVNT BLE 1M 2402 Ant1 16.06 30 Pass
NVNT BLE 1M 2440 Ant1 15.7 30 Pass
NVNT BLE 1M 2480 Ant1 15.48 30 Pass
NVNT BLE 2M 2404 Ant1 15.68 30 Pass
NVNT BLE 2M 2440 Ant1 15.96 30 Pass
NVNT BLE 2M 2478 Ant1 15.82 30 Pass
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Test Graphs

Power NVNT BLE 1M 2402MHz Ant1

Agilent Spectrum Analyzer - Swept SA
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Agilent Spectrum Analyzer - Swept SA
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Power NVNT BLE 1M 2480MHz Ant1

Agilent Spectrum Analyzer - Swept SA
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Agilent Spectrum Analyzer - Swept SA
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Power NVNT BLE 2M 2440MHz Ant1

Agilent Spectrum Analyzer - Swept SA
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Agilent Spectrum Analyzer - Swept SA
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FCC ID: 2ABRU-BW330P2

A.3 Maximum Power Spectral Density Level

Report No.: LCSA08134007EA

Condition Mode Frequency (MHz) Antenna Conducted PSD (dBm/3kHz) Limit (dBm/3kHz) Verdict
NVNT BLE 1M 2402 Ant1 0.6 8 Pass
NVNT BLE 1M 2440 Ant1 0.18 8 Pass
NVNT BLE 1M 2480 Ant1 -0.06 8 Pass
NVNT BLE 2M 2404 Ant1 -3 8 Pass
NVNT BLE 2M 2440 Ant1 -2.67 8 Pass
NVNT BLE 2M 2478 Ant1 -2.9 8 Pass

Shenzhen LCS Compliance Testing Laboratory Ltd.
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Test Graphs
PSD NVNT BLE 1M 2402MHz Ant1

Agilent Spectrum Analyzer - Swept SA
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PSD NVNT BLE 1M 2480MHz Ant1

Agilent Spectrum Analyzer - Swept SA
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PSD NVNT BLE 2M 2440MHz Ant1

Agilent Spectrum Analyzer - Swept SA
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A.4 Band Edge

FCC ID: 2ABRU-BW330P2

Report No.: LCSA08134007EA

Condition Mode Frequency (MHz) Antenna Max Value (dBc) Limit (dBc) Verdict
NVNT BLE 1M 2402 Ant1 -47.54 -20 Pass
NVNT BLE 1M 2480 Ant1 -61.11 -20 Pass
NVNT BLE 2M 2404 Ant1 -55.48 -20 Pass
NVNT BLE 2M 2478 Ant1 -62 -20 Pass

Shenzhen LCS Compliance Testing Laboratory Ltd.
Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan District, Shenzhen,
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Test Graphs
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Band Edge NVNT BLE 1M 2480MHz Ant1 Ref
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Band Edge NVNT BLE 2M 2404MHz Ant1 Ref
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Band Edge NVNT BLE 2M 2478MHz Ant1 Ref
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A.5 Conducted RF Spurious Emission

Condition Mode Frequency (MHz) Antenna Max Value (dBc) Limit (dBc) Verdict
NVNT BLE 1M 2402 Ant1 -53.38 -20 Pass
NVNT BLE 1M 2440 Ant1 -56.96 -20 Pass
NVNT BLE 1M 2480 Ant1 -58.53 -20 Pass
NVNT BLE 2M 2404 Ant1 -52.93 -20 Pass
NVNT BLE 2M 2440 Ant1 -56.51 -20 Pass
NVNT BLE 2M 2478 Ant1 -58.22 -20 Pass
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Test Graphs
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Tx. Spurious NVNT BLE 1M 2440MHz Ant1 Ref
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Tx. Spurious NVNT BLE 1M 2480MHz Ant1 Ref
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Tx. Spurious NVNT BLE 2M 2404MHz Ant1 Ref

pectrum Analyzer - Swept SA
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Tx. Spurious NVNT BLE 2M 2440MHz Ant1 Ref

pectrum Analyzer - Swept SA

Agilent 5|

d R | FF [50@  ac | SENSE:PU ALIGHALTO 03:59:26PM Sep 14, 2024
[Center Freq 2.440000000 GHz . #Avg Type: RMS TRACE|L 2345 6
PNO: Wide -»— Trig:Free Run Avg|Hold: 1001100 THPE | kbt
IFGain:Low #Atten: 30 dB pET|F NNMNMN
Ref Offset 2.18 dB Mkr1 2.439 988 GHz
Jiogeraiv Ref 22.18 dBm 15.784 dBm
g ‘1
12.2 \

k.
T R

Laar™ -

elen™ o

27 B e

378

478

-57.8

B7.8

Center 2.440000 GHz Span 3.000 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms {1001 pts)

IMSG STATUS

Tx. Spurious NVNT BLE 2M 2440MHz Ant1 Emission

Agilent Spectrum Analyzer - Swept SA

i R | RF IEFES | | S__ENEEQL_SEl ALIGNAUTO 03:38:57 PM Sep 14, 2024
[Center Freq 13.265000000 GHz ) #Avg Type: RMS TRACEF 23456
PNO: Fast -+~ Trig:Free Run Avg|Hold: 10/10 THPE Il bihlihohi
| IFGain:Low #Atten: 30 dB CET(F NNNNN
Ref Offset 218 dB Mkr1 2.439 7 GHz
10 dBidiv__ Ref 22.18 dBm 15.728 dBm
Log v1
122
218
-4.22 dBml
-7.82
-17.8
-27B 3
-37 8
478 Q 4 5
578
I | | |
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.530 s (30001 pts
i%(; MODE| TRC SCL x N FUNCTION FUNCTION WIDTH FUNCTION WaLUE ~
| N | |
2 ]
3 ]
4 ]
5 0000
6 00000
7 ]
8 ]
9 ]
10 0 ]
11 I
< B
IMSG STATUS

Shenzhen LCS Compliance Testing Laboratory Ltd.

Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan District, Shenzhen,
518000, China

Tel: +(86) 0755-82591330 | E-mail: webmaster@]cs-cert.com | Web: www.lcs-cert.com

Scan code to check authenticity



mailto:webmaster@lcs-cert.com

S

Page 25 of 34 FCC ID: 2ABRU-BW330P2 Report No.: LCSA08134007EA

Tx. Spurious NVNT BLE 2M 2478MHz Ant1 Ref

pectrum Analyzer - Swept SA
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A.6 Duty Cycle

FCC ID: 2ABRU-BW330P2

Report No.: LCSA08134007EA

Condition Mode Frequency (MHz) Antenna Duty Cycle (%) Correction Factor (dB) 1/T (kHz)
NVNT BLE 1M 2402 Ant1 39.03 4.09 2.56
NVNT BLE 1M 2440 Ant1 39.03 4.09 2.56
NVNT BLE 1M 2480 Ant1 39.05 4.08 2.56
NVNT BLE 2M 2404 Ant1 20.4 6.9 4.9
NVNT BLE 2M 2440 Ant1 20.4 6.9 4.9
NVNT BLE 2M 2478 Ant1 20.4 6.9 4.9
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Test Graphs
Duty Cycle NVNT BLE 1M 2402MHz Ant1
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Duty Cycle NVNT BLE 1M 2440MHz Ant1
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Duty Cycle NVNT BLE 1M 2480MHz Ant1

Agilent Spectrum Analyzer - Swept SA
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Duty Cycle NVNT BLE 2M 2404MHz Ant1

Agilent Spectrum Analyzer - Swept SA
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Duty Cycle NVNT BLE 2M 2440MHz Ant1

Agilent Spectrum Analyzer - Swept SA
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Duty Cycle NVNT BLE 2M 2478MHz Ant1

Agilent Spectrum Analyzer - Swept SA
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A.7 Restrict Band

FCC ID: 2ABRU-BW330P2

Report No.: LCSA08134007EA

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 1M 2402 Ant1 2310 -50.06 2.7 - 47.9 Peak 74 Pass
NVNT BLE 1M 2402 Ant1 2310 -58.75 2.7 4.09 43.3 Average 54 Pass
NVNT BLE 1M 2402 Ant1 2386.32 -47.75 2.7 - 50.21 Peak 74 Pass
NVNT BLE 1M 2402 Ant1 2386.416 -57.47 2.7 4.09 44.58 Average 54 Pass
NVNT BLE 1M 2402 Ant1 2390 -48.95 2.7 - 49.01 Peak 74 Pass
NVNT BLE 1M 2402 Ant1 2390 -58.45 2.7 4.09 43.6 Average 54 Pass
NVNT BLE 1M 2480 Ant1 2483.5 -47.66 2.7 - 50.3 Peak 74 Pass
NVNT BLE 1M 2480 Ant1 2483.5 -55.91 2.7 4.08 46.13 Average 54 Pass
NVNT BLE 1M 2480 Ant1 2490.376 -41.74 2.7 - 56.22 Peak 74 Pass
NVNT BLE 1M 2480 Ant1 2483.512 -55.66 2.7 4.08 46.38 Average 54 Pass
NVNT BLE 1M 2480 Ant1 2500 -50.03 2.7 - 47.93 Peak 74 Pass
NVNT BLE 1M 2480 Ant1 2500 -58.61 2.7 4.08 43.43 Average 54 Pass
NVNT BLE 2M 2404 Ant1 2310 -49.2 2.7 - 48.76 Peak 74 Pass
NVNT BLE 2M 2404 Ant1 2310 -58.53 2.7 6.9 46.33 Average 54 Pass
NVNT BLE 2M 2404 Ant1 2389.184 -46.77 2.7 - 51.19 Peak 74 Pass
NVNT BLE 2M 2404 Ant1 2384.872 -57.46 2.7 6.9 47.4 Average 54 Pass
NVNT BLE 2M 2404 Ant1 2390 -50.67 2.7 - 47.29 Peak 74 Pass
NVNT BLE 2M 2404 Ant1 2390 -58.2 2.7 6.9 46.66 Average 54 Pass
NVNT BLE 2M 2478 Ant1 2483.5 -43.5 2.7 - 54.46 Peak 74 Pass
NVNT BLE 2M 2478 Ant1 2483.5 -57.22 2.7 6.9 47.64 Average 54 Pass
NVNT BLE 2M 2478 Ant1 2492.954 -42.2 2.7 - 55.76 Peak 74 Pass
NVNT BLE 2M 2478 Ant1 2483.646 -56.67 2.7 6.9 48.19 Average 54 Pass
NVNT BLE 2M 2478 Ant1 2500 -49.55 2.7 - 48.41 Peak 74 Pass
NVNT BLE 2M 2478 Ant1 2500 -58.09 2.7 6.9 46.77 Average 54 Pass
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