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Appendix C

RF Test Data for 900MHz (Conducted Measurement)

Product Name: BDE Multi-Band & Multi-Protocol Wireless Module with PA
Test Model: BDE-MB1354P102UA32

Environmental Conditions

Temperature: 23.1°C
Relative Humidity: 52.3%
ATM Pressure: 100.0 kPa
Test Engineer: Jerry Chu
Supervised by: Nick Peng
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C.1 -20dB Bandwidth

NVNT 50Kbps 902.2 Ant 111.7 <250 Pass
NVNT 50Kbps 915.0 Ant 111.5 <250 Pass
NVNT 50Kbps 927.8 Ant 107.4 <250 Pass
NVNT 100Kbps 902.2 Ant 1314 <250 Pass
NVNT 100Kbps 915.0 Ant 130.7 <250 Pass
NVNT 100Kbps 927.8 Ant 1341 <250 Pass
NVNT 150Kbps 902.4 Ant 196.3 <250 Pass
NVNT 150Kbps 915.2 Ant 193.6 <250 Pass
NVNT 150Kbps 927.6 Ant 194.3 <250 Pass
NVNT 200Kbps 902.4 Ant 248.8 <250 Pass
NVNT 200Kbps 915.2 Ant 247.9 <250 Pass
NVNT 200Kbps 927.6 Ant 237.1 <250 Pass
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Test Graphs

-20dB Bandwidth NVNT 50Kbps 902.2MHz Ant

B Keysight Spectrum Analyzer - Occupied BW @lﬁ/l@_.
| RF [soe ac | | [ SENSE:INT] | ALIGN AUTO | 01:52:47 PM May 29, 2024
rMarker 1 ---Hz | Center Freq: 902.200000 MHz Radio Std: None
o Trig: Free Run Avg|Held:>10/10
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I Center 902.2 MHz Span 300 kHz
Res BW 2 kHz #VBW 6.2 kHz Sweep 92.33 ms|
Occupied Bandwidth Total Power 14.8 dBm
102.14 kHz
Transmit Freq Error -12.037 kHz OBW Power 99.00 %
x dB Bandwidth 111.7 kHz x dB -20.00 dB
-20dB Bandwidth NVNT 50Kbps 915.0MHz Ant
E Keysight Spectrum Analyzer - Occupied BW @lﬁ/l@_.
RT | RF [soe ac | | [ SENSE:INT] | ALIGN AUTO | 01:56:11 PM May 29, 2024
|Center Freq 915.000000 MHz | Center Freq: 915.000000 MHz Radio $td: None
(] Trig: Free Run Avg|Hold:>10/10
I ‘ #FGain:Low #Atten: 10 dB Radio Device: BTS
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I Center 915 MHz Span 300 kHz
Res BW 2 kHz #VBW 6.2 kHz Sweep 92.33 ms|
Occupied Bandwidth Total Power 14.6 dBm
102.77 kHz
Transmit Freq Error -12.607 kHz OBW Power 99.00 %
x dB Bandwidth 111.5 kHz x dB -20.00 dB
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-20dB Bandwidth NVNT 50Kbps 927.8MHz Ant

BN Keysight Spectrum Analyzer - Occupied BW =
| RF [soe ac | | [ SENSE:INT] | ALIGN AUTO | 01:56:53 PM May 29,2024
|Center Freq 927.800000 MHz | Center Freq: 927.800000 MHz Radio $td: None
(] Trig: Free Run Avg|Hold:>10/10
I #FGain:Low #Atten: 10dB Radio Device: BTS
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I Center 927.8 MHz Span 300 kHz
Res BW 2 kHz #VBW 6.2 kHz Sweep 92.33 ms|

Occupied Bandwidth Total Power 14.6 dBm
100.94 kHz

Transmit Freq Error -12.366 kHz OBW Power 99.00 %

x dB Bandwidth 107.4 kHz x dB -20.00 dB

-20dB Bandwidth NVNT 100Kbps 902.2MHz Ant

B Keysight Spectrum Analyzer - Occupied BW ==
RF [s00 ac | | | SENSE:INT] | ALIGN AUTO | 01:48:21 PMMay 29, 2024
Eenter Freq 902.200000 MHz | Center Freq: 902.200000 MHz Radio Std: Nene
[wu} Trig: Free Run Avg|Hold:>10/10
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| Center 902.2 MHz Span 500 kHz
Res BW 3 kHz #VBW 10 kHz Sweep 68.07 ms
Occupied Bandwidth Total Power 16.5 dBm
118.48 kHz
Transmit Freq Error -12.073 kHz OBW Power 99.00 %
x dB Bandwidth 131.4 kHz x dB -20.00 dB

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@Ics-cert.com | Web: www.lcs-cert.com

Scan code to check authenticity




Page 5 of 44 FCC ID: 2ABRU-MB13P2

Report No.: LCSA05074065EC

-20dB Bandwidth NVNT 100Kbps 915.0MHz Ant

Keysight Spectrum Analyzer - Occupied BW
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01:58:56 PMMay 29,2024

Center Freq: 915.000000 MHz
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Occupied Bandwidth Total Power 15.6 dBm
118.78 kHz
Transmit Freq Error -12.402 kHz OBW Power 99.00 %
x dB Bandwidth 130.7 kHz x dB -20.00 dB

-20dB Bandwidth NVNT 100Kbps 927.8MHz Ant

Keysight Spectrum Analyzer - Occupied BW
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01:46:40 PMMay 29, 2024

Center Freq: 927.800000 MHz
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Occupied Bandwidth Total Power 16.7 dBm
120.23 kHz
Transmit Freq Error -12.176 kHz OBW Power 99.00 %
x dB Bandwidth 134.1 kHz x dB -20.00 dB
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-20dB Bandwidth NVNT 150Kbps 902.4MHz Ant
E Keysight Spectrum Analyzer - Occupied BW @lﬁ/@
| RF [soe ac | | [ SENSE:INT] | ALIGN AUTO | 01:32:21 PM May 29,2024
|Center Freq 902.400000 MHz | Center Freq: 902.400000 MHz Radio $td: None
o Trig: Free Run Avg|Hold:>10/10
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170.67 kHz
Transmit Freq Error -11.116 kHz OBW Power 99.00 %
x dB Bandwidth 196.3 kHz x dB -20.00 dB
-20dB Bandwidth NVNT 150Kbps 915.2MHz Ant
BE Keysight Spectrum Analyzer - Occupied BW = B
R T | RF [s00 ac | | | SENSE:INT] | ALIGN AUTO | 01:31:03 PM May 29, 2024
Eenter Freq 915.200000 MHz | Center Freq: 915.200000 MHz Radio Std: None
[wu} Trig: Free Run Avg|Hold:>10/10
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170.05 kHz
Transmit Freq Error -11.395 kHz OBW Power 99.00 %
x dB Bandwidth 193.6 kHz x dB -20.00 dB
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-20dB Bandwidth NVNT 150Kbps 927.6Hz Ant

BN Keysight Spectrum Analyzer - Occupied BW @lﬁ/li{__}-]_
| RF [soQ ac | | [ SENSE:INT] | ALIGN AUTO | 01:29:54 PM May 29,2024
|§pan 600.00 kHz | Center Freq: 927.600000 MHz Radio Std: None
— Trig: FreeRun Avg|Hold:>10/10
#IFGain:Low #Atten: 10 dB Radic Device: BTS
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Occupied Bandwidth Total Power 16.3 dBm
172.98 kHz
Transmit Freq Error -11.999 kHz OBW Power 99.00 %
x dB Bandwidth 194.3 kHz x dB -20.00 dB

-20dB Bandwidth NVNT 200Kbps 902.4MHz Ant

Agilent Spectrum Analyzer - Occupied BW

U R RF S0g  AC SENSEPULSE] ALIGN ALTO 03:39:51 PM 1u 02, 2025
I‘Center Freq 902.400000 MHz | Center Freq: 902.400000 MHz Radio Std: None
— Trig:Free Run Avg|Held:>10/10
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Occupied Bandwidth Total Power 19.3 dBm
218.47 kHz
Transmit Freq Error -7.762 kHz OBW Power 99.00 %
x dB Bandwidth 248.8 kHz x dB -20.00 dB
IMSG STATUS

-20dB Bandwidth NVNT 200Kbps 915.2MHz Ant
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Agilent Spectrum Analyzer - Occupied BW
! S0Q  AC

200000 MHz

03:39:16 PM Jul 02, 2025
Radio Std: None
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Center Freq: 915.200000 MHz
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Transmit Freq Error -7.321 kHz OBW Power 99.00 %
x dB Bandwidth 247.9 kHz x dB -20.00 dB
IMSG STATUS
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-20dB Bandwidth NVNT 200Kbps 927.6Hz Ant

Agilent Spectrum Analyzer - Occupied BW
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x dB Bandwidth 237.1 kHz x dB -20.00 dB
IMSG STATUS
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C.2 Maximum Peak Conducted Output Power

NVNT 50Kbps 902.2 Ant 14.064 30 Pass
NVNT 50Kbps 915.0 Ant 13.958 30 Pass
NVNT 50Kbps 927.8 Ant 13.723 30 Pass
NVNT 100Kbps 902.2 Ant 14.096 30 Pass
NVNT 100Kbps 915.0 Ant 13.943 30 Pass
NVNT 100Kbps 927.8 Ant 13.717 30 Pass
NVNT 150Kbps 902.4 Ant 14.089 30 Pass
NVNT 150Kbps 915.2 Ant 13.932 30 Pass
NVNT 150Kbps 927.6 Ant 13.709 30 Pass
NVNT 200Kbps 902.4 Ant 14.080 30 Pass
NVNT 200Kbps 915.2 Ant 13.932 30 Pass
NVNT 200Kbps 927.6 Ant 13.717 30 Pass
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Test Graphs

Power NVNT 50Kbps 902.2MHz Ant

Agilent Spectrum Analyzer - Swept SA
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Power NVNT 50Kbps 915.0MHz Ant

Agilent Spectrum Analyzer - Swept SA
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Power NVNT 50Kbps 927.8MHz Ant

Agilent Spectrum Analyzer - Swept SA
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Power NVNT 100Kbps 902.2MHz Ant

Agilent Spectrum Analyzer - Swept SA
] RL RF SO& AT SEMSE:IMNT ALIGH AUTO 08:24:17 PM Apr 09, 2025

Marker 1 902.210000000 MHz | Avg Type: Log-Pwr TRACE[{ 2345 6 Peak Search
PNO: Fast 5 Trig: Free Run Avg|Held:>100{100 TVPE | bt
IFGain:Low Atten: 40 dB DET|P NN NN M
Mkr1 902.21 MHz NextPeak
19 dBidiv Ref 30.00 dBm 14.096 dBm
200 01 Next Pk Rightj]
100
Next PK Left|]

nan

100 / \
/ \ Marker Deltal]

200

-30.0 / \

Mkr—CF
g e, iy M b T

VR Rrgrg o M T
500 Mkr—RefLvi|
-G00

More

Center 902.200 MHz Span 10.00 MHz 1of2
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS

‘ Power NVNT 100Kbps 915.0MHz Ant
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Agilent Spectrum Analyzer - Swept SA
i RL RF a0Q  AC SEMSE:IMNT) ALIGHNAUTO 08:24:58 PM Apr 09, 2025
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Agilent Spectrum Analyzer - Swept SA
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Agilent Spectrum Analyzer - Swept SA
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Agilent Spectrum Analyzer - Swept SA
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Power NVNT 150Kbps 927.6MHz Ant
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Power NVNT 200Kbps 915.2MHz Ant
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FCC ID: 2ABRU-MB13P2

C.3 Carrier Frequencies Separation

Report No.: LCSA05074065EC

Condition Mode Antenna Hopping Freql (MHz) Hopping Freq2 (MHz) HFS (KHz) Limit (KHz) | Verdict
NVNT 50Kbps Ant 914.762 915.0228 260.80 75.00 Pass
NVNT 100Kbps Ant 914.7676 915.0216 254.00 89.00 Pass
NVNT 150Kbps Ant 914.756 915.2296 473.60 130.00 Pass
NVNT 200Kbps Ant 914.8384 915.244 405.60 165.00 Pass

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
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Test Graphs
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Agilent Spectrum Analyzer - Swept SA
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C.4 Dwell Time

NVNT 50Kbps Ant 10.00 40.00 4 20000 400 Pass
NVNT 100Kbps Ant 10.00 40.00 4 20000 400 Pass
NVNT 150Kbps Ant 10.00 40.00 4 20000 400 Pass
NVNT 200Kbps Ant 9.000 36.00 4 20000 400 Pass
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Test Graphs
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Dwell NVNT 100Kbps Ant One Burst
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Dwell NVNT 150Kbps Ant One Burst
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Agilent Spectrum Analyzer - Swept SA
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Agilent Spectrum Analyzer - Swept SA
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C.5 Number of Hopping Channel

NVNT 50Kbps Ant 129 50 Pass
NVNT 100Kbps Ant 129 50 Pass
NVNT 150Kbps Ant 64 50 Pass
NVNT 200Kbps Ant 64 50 Pass

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

Hopping No. NVNT 50Kbps Ant
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Hopping No. NVNT 150Kbps Ant
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C.6 Band Edge

Condition Mode Frequency (MHz) Antenna Hopping Mode Max Value (dBc) Limit (dBc) Verdict
NVNT 50Kbps 902.2 Ant No-Hopping -32.26 -20 Pass
NVNT 50Kbps 927.8 Ant No-Hopping -38.12 -20 Pass
NVNT 100Kbps 902.2 Ant No-Hopping -29.15 -20 Pass
NVNT 100Kbps 927.8 Ant No-Hopping -34.89 -20 Pass
NVNT 150Kbps 902.4 Ant No-Hopping -48.09 -20 Pass
NVNT 150Kbps 927.6 Ant No-Hopping -51.45 -20 Pass
NVNT 200Kbps 902.4 Ant No-Hopping -45.29 -20 Pass
NVNT 200Kbps 927.6 Ant No-Hopping -48.15 -20 Pass
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Test Graphs
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Band Edge NVNT 100Kbps 902.2MHz Ant No-Hopping Ref
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Band Edge NVNT 150Kbps 902.4MHz Ant No-Hopping Ref
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Band Edge NVNT 200Kbps 902.4MHz Ant No-Hopping Ref
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FCC ID: 2ABRU-MB13P2

Report No.: LCSA05074065EC

Condition Mode Frequency (MHz) Antenna Hopping Mode Max Value (dBc) Limit (dBc) Verdict
NVNT 50Kbps 902.2 Ant Hopping -34.35 -20 Pass
NVNT 50Kbps 927.8 Ant Hopping -43.34 -20 Pass
NVNT 100Kbps 902.2 Ant Hopping -35.60 -20 Pass
NVNT 100Kbps 927.8 Ant Hopping -30.84 -20 Pass
NVNT 150Kbps 902.4 Ant Hopping -53.85 -20 Pass
NVNT 150Kbps 927.6 Ant Hopping -51.84 -20 Pass
NVNT 200Kbps 902.4 Ant Hopping -52.24 -20 Pass
NVNT 200Kbps 927.6 Ant Hopping -52.96 -20 Pass
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Test Graphs

Band Edge(Hopping) NVNT 50Kbps 902.2MHz Ant Hopping Ref
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Band Edge(Hopping) NVNT 100Kbps 902.2MHz Ant Hopping Ref

Ag-i-lent Spectrum Analyzer - Swept SA
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Agilent Spectrum Analyzer - Swept SA
U RL RF S0Q  AC SEMSE:INT| SOURCE CFF ALIGN AUTO 10:47:59 AM Jul03, 2025

Marker 2 902.000000000 MHz | Avg Type: Log-Pwr mick[iaasss| FeakSearch
PNO: Wide (0 11g: Free Run Avg|Held:> 100100 TRE I Wikt
| IFGain:Low Atten: 40 dB LeT|P NN NN
MKr2 902.000 MHzZ NextPeak
19 g8l _Ref 30.00 dBm -40.186 dBm
200 1
oo Next PK Right
000 / \ \ / / \U.12d
00 / \ VL \/ \
200 / \/ \ \v/ \‘/ Next Pk Left
00 2
-40.0 J!VJL"\W.:\‘,J‘V'WJ,‘J" Jrﬂ
PP AR AN PSS Marker Delta
-E00
|Center 902.400 MHz Span 3.000 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) MKr—CF
MKR| MODE| TRC SCL, ® 3 FUNCTION FUNCTION WIDTH FUNCTION WALUE &
]
]
]
I Mkr—RefLvi|
]
]
]
]
— More
] 10of2
]
bl

g RL RF S0Q  AC SEMSE:INT| SOURCE CFF ALIGN 2UTO 10:54:57 AM Jul03, 2025
[Marker 2 928.000000000 MHz | Aug Type: Log-Pwr el 3456 Marker
PNO: Wide (0 119: Free Run Avg|Held:> 100100 TRE I Wikt
| IFGain:Low Atten: 40 dB PR select Marker |
Mkr2 928.000 MHz 2
19 g8l _Ref 30.00 dBm -38.405 dBm
0.0
100 Normal
b SN NIV N
AV v/ \ Vi \
200 \\ Delt:
300 \ ﬂ’2
400 iy
00 ML N NP PR Fixed
-60.0
|Center 927.600 MHz Span 3.000 MHz
Res BW 100 kHz #/BW 300 kHz Sweep 1.000 ms (1001 pts) of]
MKR MODE| TRC SCL ® e FUNCTIOM FUNCTION WIDTH FUNCTION WaLUE A
il N | [f[ = 996361MHz|  13433dBm|[ | ]
2] N | ]
] "
] Properties»
]
]
]
]
I More
] 10f2
|
b3

‘ Band Edge(Hopping) NVNT 200Kbps 902.4MHz Ant Hopping Ref

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@Ics-cert.com | Web: www.lcs-cert.com

Scan code to check authenticity




s Page 37 of 44 FCC ID: 2ABRU-MB13P2 Report No.: LCSA05074065EC

Ag-i-lent Spectrum Analyzer - Swept SA
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C.7 Conducted RF Spurious Emission
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FCC ID: 2ABRU-MB13P2

Report No.: LCSA05074065EC

Condition Mode Frequency (MHz) Antenna Max Value (dBc) Limit (dBc) Verdict
NVNT 50Kbps 902.2 Ant -46.68 -20 Pass
NVNT 50Kbps 915.0 Ant -45.01 -20 Pass
NVNT 50Kbps 927.8 Ant -43.52 -20 Pass
NVNT 100Kbps 902.2 Ant -47.26 -20 Pass
NVNT 100Kbps 915.0 Ant -45.06 -20 Pass
NVNT 100Kbps 927.8 Ant -44.00 -20 Pass
NVNT 150Kbps 902.4 Ant -46.46 -20 Pass
NVNT 150Kbps 915.2 Ant -44.97 -20 Pass
NVNT 150Kbps 927.6 Ant -43.30 -20 Pass
NVNT 200Kbps 902.4 Ant -47.05 -20 Pass
NVNT 200Kbps 915.2 Ant -45.13 -20 Pass
NVNT 200Kbps 927.6 Ant -44.16 -20 Pass
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Test Graphs

Tx. Spurious NVNT 50Kbps 902.2MHz Ant Emission
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Tx. Spurious NVNT 50Kbps 915.0MHz Ant Emission
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Tx. Spurious NVNT 50Kbps 927.8MHz Ant Emission
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Tx. Spurious NVNT 100Kbps 915.0MHz Ant Emission
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Tx. Spurious NVNT 150Kbps 902.4MHz Ant Emission
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Tx. Spurious NVNT 150Kbps 927.6MHz Ant Emission
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Tx. Spurious NVNT 200Kbps 915.2MHz Ant Emission

[ Keysight Spectrum Analyzer - Swept 54 =R
[ RF [s0e ac | | | SENSE:INT] [ ALIGN AUTO | 08:30:55 PM May 29, 2024
Marker 1 914.980333333 MHz | Avg Type: Log-Pwr TRecE[T2345 6
PNO: Fast (50 1rig: FreeRun Avg|Hold: 8/100 TYPE| MRS
IFGain:Low Atten: 40 dB DET|P NNNNN
Mkr1 915.0 MHZ
10 dBidiv__Ref 30.00 dBm 13.500 dBm
og
200 "1
100
0.00
-6.55 dBmg
-100
-200 yi
-300
-40.0
-50.0
-60 UI ‘
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.530 s (30001 pts
im(; MODE| TRC| SCl X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE -
| N | | f] 915.0 MHz 13500dBm | ! |
Pl N [ [ f 1.830 8 GHz 31631aéBm| [ 0 0000000000000}
3 I S A
4
5 E
6
7
8
9
10
11 I ) N -
< m 3
MSG STATUS

Tx. Spurious NVNT 200Kbps 927.6MHz Ant Emission
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