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Appendix B

RF Test Data for LoRa (Conducted Measurement)

Product Name: Badge

Test Model: CE-BDG-02

Environmental Conditions

Temperature: 23.8°C
Relative Humidity: 52.1%
ATM Pressure: 100.0 kPa
Test Engineer: Joker Hu
Supervised by: Ling Zhu

= Shenzhen LCS Compliance Testing Laboratory Ltd.

7 Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan District, Shenzhen,
1u'a | 518000, China

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

Scan code to check authenticity



mailto:webmaster@lcs-cert.com

S

Page 2 of 19

B.1 -20dB Bandwidth

FCC ID: 2ATQ2-CEBDGO02

Condition | Mode | Frequency (MHz) | Antenna -20 dB Bandwidth (MHz) Limit -20 dB Bandwidth (MHz) Verdict
NVNT LoRa 902.3 Ant1 0.158 N/A Pass
NVNT LoRa 908.5 Ant1 0.16 N/A Pass
NVNT LoRa 914.9 Ant1 0.158 N/A Pass
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FCC ID: 2ATQ2-CEBDGO02

Test Graphs

-20dB Bandwidth NVNT 902.3MHz Ant1

Agilent Spectrum Analyzer - Occupied BW
Ml RL 500

10:12:11 P 3410, 2023

DAL Touy 0000 N J — ?rfg: Freorin Avg|Hold: 1001100 Radlo Std: None
I HIFGain:Low #Atten: 40 dB Radio Device: BTS
Mkr3 902.38 MHz|
Ref Offset 157 dB
I1u dBidiv___ Ref 31.57 dBm 0.70127 dBm
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enter 902.3 MHz Span 500 kHz
es BW 10 kHz #VBW 30 kHz Sweep 5.333 ms|
Occupied Bandwidth Total Power 30.6 dBm
137.26 kHz
Transmit Freq Error 1.228 kHz OBW Power 99.00 %
x dB Bandwidth 158.3 kHz x dB -20.00 dB
SG STATUS

-20dB Bandwidth NVNT 908.5MHz Ant1

Agilent Spectrum Analyzer - Occupied BW

| RL S0%_ AC | s ] ... 0| _09:51:44 P4 34 10, 2023
DAL Touy i 20000 N J e Trig: Freorin o0 Avg|Hold: 1001100 Radio St None
I HIFGain:Low #Atten: 30 dB Radio Device: BTS
Mkr3 908.581 MHz|
Ref Offset 1.58 dB
I1u dBidiv___ Ref 26.58 dBm 0.89120 dBm
Log 2 1
166 N
& 5 h \(i
-3.42 Oﬁ
% .
-13.4
234 A o
) 5 Al ' e
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enter 908.5 MHz Span 500 kHz
es BW 10 kHz #VBW 30 kHz Sweep 5.333 ms|
Occupied Bandwidth Total Power 30.5 dBm
137.26 kHz
Transmit Freq Error 1.077 kHz OBW Power 99.00 %
x dB Bandwidth 160.3 kHz x dB -20.00 dB
SG STATUS
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FCC ID: 2ATQ2-CEBDGO02

-20dB Bandwidth NVNT 914.9MHz Ant1

Agilent Spectrum Analyzer - Occupied BW
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enter Freq 914.900000 MHz T

Center Freq: 914.500000

—p~ Trig:Free Rt-m
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enter 914.9 MHz Span 500 kHz
es BW 10 kHz #VBW 30 kHz Sweep 5.333 ms|
Occupied Bandwidth Total Power 29.5 dBm
137.16 kHz
Transmit Freq Error 1.156 kHz OBW Power 99.00 %
x dB Bandwidth 157.7 kHz x dB -20.00 dB

STATUS
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B.2 Maximum Conducted Output Power

FCC ID: 2ATQ2-CEBDGO02

Condition Mode Frequency Antenna Total Power Limit (dBm) Verdict
(MHz) (dBm)
NVNT LoRa 902.3 Ant1 19.43 21 Pass
NVNT LoRa 908.5 Ant1 19.78 21 Pass
NVNT LoRa 914.9 Ant1 19.2 21 Pass
Test Graphs
Power NVNT 902.3MHz Ant1
Agilent Spectrum Analyzer - Swept SA
T o 0o AC o | 09:48:35 PM 1 10, 2023
Type: RMS TRACE[
enter Freq 902.300000 MHz PNoT]w i —— ﬂv;EQHoT::a1wJ1UO WCENT 2345 5
IFGain:Low #Atten: 36 dB ceT|P NNHHNHN
Mkr1 902.324 MH
Ref Offset 1.57 dB
iodBidiv  Ref 27.57 dBm 19.431 dBm
fLog
y
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Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.333 ms (10001 pts;
IASG STATUS
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Page 6 of 19 FCC ID: 2ATQ2-CEBDG02

Power NVNT 908.5MHz Ant1

Agilent Spectrum Analyzer - Swept SA
Ml RL RF S0Q  AC

enter Freq 908.500000 MHz

LS| 09:51:12 PM 2l 10, 2023

TRACE(1 23456
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PHO: Fast ~w»— Trig:Free Run Avg|Hold: 100/100
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IASG STATUS

Power NVNT 914.9MHz Ant1

Agilent Spectrum Analyzer - Swept SA
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IASG STATUS
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B.3 Carrier Frequencies Separation

FCC ID: 2ATQ2-CEBDGO02

Condition Mode Antenna HFS (kHz)

Limit (kHz) Verdict

NVNT LoRa Ant1 199

160 Pass

Test Graphs

CFS NVNT 902.3MHz Ant1

Agilent Spectrum Analyzer - Swept SA
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Page 8 of 19 FCC ID: 2ATQ2-CEBDG02
B.4 Dwell Time
Condition Mode Frequency (MHz) Antenna Total Dwell Time (ms) Limit (ms) Verdict
NVNT LoRa 902.3 Ant1 280.0 400 Pass
Test Graphs
Agilent Spectrum Analyzer - Swept SA
d RL | RF |soa  ac | | SENSEINT| SOURCE OFF ALIGN AUTO | 07:17:56 PM 1l 10, 2023
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PNO: Wide (0 Trig:FreeRun Avg|Held: 41100 THRE W] fitfefobin:
I IFGain:Low Atten: 36 dB DET|P NN NN N
AMEKr1 280.0 ms|
E%ngdiv Ref 25.00 dBm -0.008 dB
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B.5 Number of Hopping Channel

Condition Mode Antenna Hopping Number Limit Verdict

NVNT LoRa Ant1 64 50 Pass

Test Graphs

Hopping No. NVNT 902.3MHz Ant1

Agilent Spectrum Analyzer - Swept SA
0 L RF Ei c SENSE:PULSE

RF Q ALSE ALTGMALITO 10:01:25&*1.}332,_@3_
#Avg Type: RMS TRACE(1 2345 6
Bieer Fowey S0 A0 M PNO: Fast ) Trig:Free Run Avg|Held:>100/100 THPE | M WA
I IFGain:Low — #Atten: 40 dB cer{P NHNN N
Mkr1 900.42 MHz,
Ref Offset 1.57 dB
IlggBIdiv Ref 31.57 dBm ~49.107 dBm
[ | l 1 |
216 .
B, fﬁ(m’rmrﬂ ATREAAAY R A LT LA T A AR AN AT A TERAARE R TAVRARIAN
G L0 LA LA | R L0 {1\ L 501 LR RER, i) LA L6 &
1.57
843
-18.4
-2B.4
— T
484 ‘ ..b.»ﬁ““f \'\M O
L orertat AT &
594 : 1
enter 908.50 MHz Span 20.00 MHz
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MKR MODE| TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE -
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B.6 Band Edge

Page 10 of 19

FCC ID: 2ATQ2-CEBDGO02

Condition Mode Frequency (MHz) Antenna Hopping Mode Max Value (dBc) Limit (dBc) Verdict
NVNT LoRa 902.3 Ant1 No-Hopping -40.44 -20 Pass
NVNT LoRa 914.9 Ant1 No-Hopping -71.23 -20 Pass
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Page 11 of 19 FCC ID: 2ATQ2-CEBDGO02

Test Graphs

Band Edge NVNT 902.3MHz Ant1 No-Hopping Ref

Agilent Spectrum Analyzer - Swept SA
M RL R Sn A Tifs 09:49:12 PM 2l 10, 2023
Avg Type: RMS TRACEI] 23456

enter Freq 902.300000 MHz PNO:Wide ~»- Trig:FreeRun Avg[Hold: 100100 TVPE|MWARIAA-
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Band Edge NVNT 902.3MHz Ant1 No-Hopping Emission

Agilent Spectrum Analyzer - Swept SA
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Page 12 of 19 FCC ID: 2ATQ2-CEBDGO02

Band Edge NVNT 914.9MHz Ant1 No-Hopping Ref

Agilent Spectrum Analyzer - Swept SA
0 R RF =00 -

0 @ LIGM ALITO 09:53:13FM
enter Freq 914.900000 MHz #Avg Type: RMS TRACE[1 23456
= PND: Wide ~»— TrigiFree Run Avg|Hold: 1004100 TVPE| M i
IFGain:Low #Atten: 30 dB ceTfP NHNNN

E

Mkr1 914.964 MH
Ref Offset 1.59 dB
10 dBidiv R;f 21.859 dBm 18.284 dBm
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Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

IASG STATUS

Band Edge NVNT 914.9MHz Ant1 No-Hopping Emission

Agilent Spectrum Analyzer - Swept SA

0 RL RF 09 AC | TGO 09:53:16 P4 14 10, 2023
Avg Type: RMS TRACE(] 23456
DiyieE oy 00 SI0000 NeE PHO: Fast ~+- Trig:Free Run Avg|Held: 100100 TYPE WA
I IFGaimLow #Atten: 30 dB cer|P NNNNN
Mkr1 914.9 MHz|
Ref Offset 1.59 dB
I1u dBidiv_ Ref 21.59 dBm 18.248 dBm
Log 1
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MKR MODE| TRC SCL FUMCTION FUNCTION WIDTH FUNCTION VALUE -

SG STATUS
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Page 13 of 19 FCC ID: 2ATQ2-CEBDG02
(Hopping)

Condition Mode Frequency (MHz) Antenna Hopping Mode Max Value (dBc) Limit (dBc) Verdict
NVNT LoRa 902.3 Ant1 Hopping -70.1 -20 Pass
NVNT LoRa 914.9 Ant1 Hopping -66.05 -20 Pass
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Test Graphs

Band Edge(Hopping) NVNT 902.3MHz Ant1 Hopping Ref

Agilent Spectrum Analyzer - Swept SA

M RL RE Sw AC I TG 10:01:52 PM 14 10, 2023
Avg Type: RMS TRACE | 6
enter Freq 902.300000 MHz SO ide s Trig:Fres Run &v;?HeT::a i w123 456
IFGain:Low #Atten: 30 dB ceT|P NNHHNHN
Mkr1 902.372 MH
Ref Offset 1.57 dB
10 dBidiv  Ref 21.57 dBm 17.326 dBm
fLog Q1
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Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)|
IASG STATUS

Band Edge(Hopping) NVNT 902.3MHz Ant1 Hopping Emission

Agilent Spectrum Analyzer - Swept SA

10:01:56 PM 34 10, 2023

g. Type: RMS TRAE[{ 23 456

| RL AF S09  AC | I
enter FrEq S50 N0 00 e pm]w s~ Trig:Free Run Avg|Hold: 2004200 TYPE M v
I IFGain:Low #Atten: 30 dB cerfP NHNNN
Mkr1 905.5 MH
Ref Offset 1.57 dB
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FCC ID: 2ATQ2-CEBDGO02

Band Edge(Hopping) NVNT 914.9MHz Ant1 Hopping Ref

Agilent Spectrum Analyzer - Swept SA
0 R RF =00 -

enter Freq 914.900000 MHz

E

PHO: Wide —»- Trig:Free Run

LIGNALUTO 09:55:42 PM
#Avg Type: RMS TRACE[] 23456

Avg|Hold: 2000/2000 TYPE M bAaAAA
ceT|P NNHHNHN

IFGain:Low HAtten: 40 dB
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IASG
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Band Edge(Hopping) NVNT 914.9MHz Ant1 Hopping Emission

Agilent Spectrum Analyzer - Swept SA

| RL RF S0 AC
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Avg Type: RMS TRACE[] 23456
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s Page 16 of 19 FCC ID: 2ATQ2-CEBDGO02

B.7 Conducted RF Spurious Emission

Condition Mode Frequency (MHz) Antenna Max Value (dBc) Limit (dBc) Verdict
NVNT LoRa 902.3 Ant1 -48.51 -20 Pass
NVNT LoRa 908.5 Ant1 -49.37 -20 Pass
NVNT LoRa 914.9 Ant1 -48.68 -20 Pass
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Test Graphs
Tx. Spurious NVNT user 902.3MHz Ant1 Ref

Agilent Spectrum Analyzer - Swept SA

RL | R [S0a AC | | SENSEPULEE] ALIGH AUTO 09:49:52 PM Jul 10, 2023

enter Freq 902.300000 MHz #Avg Type: RMS TRACE[1 23456
PNO: Wide —+— Trig:Free Run Avg|Hold: 1001100 THPE V] ibdeihi
IFGain:Low #Atten: 30 dB DET(F NNNHN N
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10dBidiv  Ref 21.57 dBm 18.468 dBm
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Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts),
IASG STATUS

Tx. Spurious NVNT user 902.3MHz Ant1 Emission

Agilent Spectrum Analyzer - Swept SA
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Tx. Spurious NVNT user 908.5MHz Ant1 Ref

Agilent Spectrum Analyzer - Swept SA
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Tx. Spurious NVNT user 908.5MHz Ant1 Emission

Agilent Spectrum Analyzer - Swept SA
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Tx. Spurious NVNT user 914.9MHz Ant1 Ref

Agllent Spectrum Analyzer - Swept SA
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Tx. Spurious NVNT user 914.9MHz Ant1 Emission

Agllent Spectrum Analyzer - Swept SA
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