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18 ANTENNA REQUIREMENT

Test Standard 47 CFR Part 15, Subpart C 15.247

Test Method N/A

18.1 CONCLUSION

Standard Requirement:

An intentional radiator shall be designed to ensure that no antenna other than that furnished
by the responsible party shall be used with the device. The use of a antenna that uses a
unigue coupling to the intentional radiator, the manufacturer may design the unit
permanently attached antenna or of an so that a broken antenna can be replaced by the
user, but the use of a standard antenna jack or electrical connector is prohibited.

EUT Antenna:
The antenna is integrated on the main PCB and no consideration of replacement. The best

case gain of the antenna is 3.35dBi.

I
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19 CONDUCTED SPURIOUS EMISSIONS

Test Standard 47 CFR Part 15, Subpart C 15.247
Test Method ANSI C63.10 (2013) Section 7.8.6 & Section 11.11
Test Mode (Pre-Scan) TX
Test Mode (Final Test) TX
Tester Charlie
Temperature 25C
Humidity 60%
19.1 LIMITS

In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum or digitally modulated intentional radiator is operating, the radio
frequency power that is produced by the intentional radiator shall be at least 20 dB
below that in the 100 kHz bandwidth within the band that contains the highest
level of the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak
Limit: | conducted power limits. If the transmitter complies with the conducted power
limits based on the use of RMS averaging over a time interval, as permitted under
paragraph (b)(3) of this section, the attenuation required under this paragraph shall
be 30 dB instead of 20 dB. Attenuation below the general limits specified in
§15.209(a) is not required. In addition, radiated emissions which fall in the
restricted bands, as defined in §15.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(¢)).

19.2 BLOCK DIAGRAM OF TEST SETUP
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19.3 TEST DATA

Pass: Please Refer To Appendix: Appendix1 For Details
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20 CONDUCTED BAND EDGES MEASUREMENT

Test Standard 47 CFR Part 15, Subpart C 15.247
Test Method ANSI C63.10 (2013) Section 7.8.8 & Section 11.13.3.2
Test Mode (Pre-Scan) TX
Test Mode (Final Test) TX
Tester Charlie
Temperature 25C
Humidity 60%
20.1 LIMITS

In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum or digitally modulated intentional radiator is operating, the radio
frequency power that is produced by the intentional radiator shall be at least 20 dB
below that in the 100 kHz bandwidth within the band that contains the highest
level of the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak
Limit: | conducted power limits. If the transmitter complies with the conducted power
limits based on the use of RMS averaging over a time interval, as permitted under
paragraph (b)(3) of this section, the attenuation required under this paragraph shall
be 30 dB instead of 20 dB. Attenuation below the general limits specified in
§15.209(a) is not required. In addition, radiated emissions which fall in the
restricted bands, as defined in §15.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(¢)).

20.2. BLOCK DIAGRAM OF TEST SETUP
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20.3 TEST DATA

Pass: Please Refer To Appendix: Appendix1 For Details

R
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Appendix1

Condition | Mode Frequency Antenna Conducted Power Limit Verdict
(MHz) (dBm) (dBm)
NVNT | 1-DH1 2402 Antl 0.284 21 Pass
NVNT | 1-DH1 2441 Antl 0.659 21 Pass
NVNT | I-DH1 2480 Antl 0.945 21 Pass
NVNT | 2-DH1 2402 Antl 1.146 21 Pass
NVNT | 2-DH1 2441 Antl 1.507 21 Pass
NVNT | 2-DH1 2480 Antl 1.736 21 Pass

Power NVNT 1-DH1 2402MHz Antl

Agilent Spectrum Analyzer - Swept SA

SEMSEIMT]

ALIGHAUTO

03:21:57 PMFeb 27, 2023

enter Freq 2.402000000 GHz

]

Avg Type: Log-Pwr

TRaCE[1-3456

Femirm ™ dher 045 AR i i
Mkr1 2.401 988 GHz
fo gerav Ref 20.00 dBm 0.284 dBm
10.0
ooo 6
-100
-200
=300
-40.0
-60.0
-60.0
-700
Center 2.402000 GHz Span 10.00 MHz
Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.333 ms (10001 pts

IMSG

STATUS |

Power NVNT 1-DH1 2441 MHz Antl
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Agilent Spectrum Analyzer - Swept SA

R T RF Soe  Ac SEMSEIMT] ALIGNAUTO 03:23:44 PMFeb 27, 2023
[Center Freq 2.441000000 GHz ) Avg Type: Log-Pwr TRACE[[ 23156
PNO: Fast -+~ Trig:Free Run Avg|Hold: 1001100 TVPE MWW
IFGain:Low #Atten: 30 dB DET|P NNMMN
Mkr1 2.440 919 GHz
Ref Offset 253 dB
10 dBidiv  Ref 20.00 dBm 0.659 dBm
HILog
100
0.oo —— - .
Ana = -
-B0.0
700
Center 2.441000 GHz Span 10.00 MHz
Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.333 ms (10001 pts
[MSG STATUS |

Power NVNT 1-DH1 2480MHz Antl

Agilent Spectrum Analyzer - Swept SA

R T RF Soe  Ac SEMSEIMT] ALIGNAUTO 03:24:52 PMFeb 27, 2023
[Center Freq 2.480000000 GHz ) Avg Type: Log-Pwr TRACE[[ 23156
PNO: Fast -+~ Trig:Free Run Avg|Hold: 1001100 TVPE MWW
IFGain:Low #Atten: 30 dB DET|P NNMMN
Ref Offset 268 dB Mkr1 2.479 835 GHz
10 dBidiv  Ref 20.00 dBm 0.945 dBm
HILog
100
0.oo e .
100 - ll e N .
200
-B0.0
700
Center 2.480000 GHz Span 10.00 MHz
Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.333 ms (10001 pts
[MSG STATUS |

Power NVNT 2-DH1 2402MHz Antl
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Agilent Spectrum Analyzer - Swept SA
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R T RF S0Q  AC SENSEINT) ALIGH AUTD 03:26:44 PMFeb 27, 2023
[Center Freq 2.402000000 GHz . Avg Type: Log-Pwr TRACE[[[2345 6
PNO: Fast -+~ Trig:Free Run Avg|Hold: 1001100 TYFE|M
IFGain:Low #Atten: 30 dB

it
DET|P NN KM N

Ref Offset 261 dB

10 dB/div. Ref 20.00 dBm
HILog

Mkr1 2.402 130 GHz
1.146 dBm

10.0

0.00

-E0.0

0o

Center 2.402000 GHz

Res BW 2.0 MHz

[MSG

#VBW 6.0 MHz

Span 10.00 MHz
Sweep 1.333 ms (10001 pts

STATUS |

Power NVNT 2-DHI1 2441 MHz Antl

Agilent Spectrum Analyzer - Swept SA

R T RF Soe  Ac
[Center Freq 2.441000000 GHz

SEMNSEINT

ALIGNAUTO

__

PNO: Fast =+

Trig: Free Run

Avy Type: Log-Pwr
Avg|Hold: 100100

03:28:18 PMFeb 27, 2023
TRACEI1|23456

TYPE | M il
IFGain:Low #Atten: 30 dB DET|P NNMMN
Ref Offset 253 dB Mkr1 2.441 137 GHz
10 dB/div. Ref 20.00 dBm
HILog

1.507 dBm

-E0.0

0o

Center 2.441000 GHz

Res BW 2.0 MHz

[MSG

#VBW 6.0 MHz

Span 10.00 MHz
Sweep 1.333 ms (10001 pts

STATUS |

Power NVNT 2-DH1 2480MHz Antl
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Agilent Spectrum Analyzer - Swept SA

R T RF S0@  AC SENSEINT ALIGN AUTO 03:20:53 PMFeb 27, 2023

[Center Freq 2.480000000 GHz . Avg Type: Log-Pwr TRACE[] 23 156

PNO: Fast -+~ Trig:Free Run Avg|Hold: 100/100 ks assinad

IFGain:Low #Atten: 30 dB DET|P NNNMN N

Ref Offset 258 dB Mkr1 2.480 009 GHz

10 dBidiv  Ref 20.00 dBm 1.736 dBm
HILog
1.0

000 | s s

-60.0
700
Center 2.480000 GHz Span 10.00 MHz
Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.333 ms (10001 pts
[MSG STATUS |
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21.2 -20DB BANDWIDTH
Condition | Mode Frequency | Antenna | -20 dB Bandwidth Limit -20 dB Verdict
(MHz) (MHz) Bandwidth (MHz)
NVNT | I-DH1 2402 Antl 0.853 0 Pass
NVNT | I-DHI1 2441 Antl 0.831 0 Pass
NVNT | I-DHI1 2480 Antl 0.845 0 Pass
NVNT | 2-DHI 2402 Antl 1.249 0 Pass
NVNT | 2-DH1 2441 Antl 1.248 0 Pass
NVNT | 2-DHI 2480 Antl 1.247 0 Pass

BlueAsia of Technical Services(Shenzhen) Co., Ltd. Tel: +86-755-23059481 Email: marketing@cblueasia.com

-20dB Bandwidth NVNT 1-DH1 2402MHz Antl

Agilent Spectrum Analyzer - Occupied BW
Xl R T RF

SEMNSEINT

ALIGNAUTO

03:22:14 PMFeb 27,2023

enter Freq 2.402000000 GHz

Center Freq: 2.402000000 GHz

#IFGain:Low

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

Avg|Hold: 300/300

Radio Std: Nene

Radio Device: BTS

Ref Offset 2.61 dB
10 dBidiv

Mkr3 2.402418 GHz
-21.666 dBm

Ref 22.51 dBm
Log
125
251
749
175 7 @
275
375
-47 5 e
-57 .5
575
ICenter 2.402 GHz Span 2 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.667 ms
Occupied Bandwidth Total Power 6.62 dBm
840.24 kHz
Transmit Freq Error -8.287 kHz OBW Power 99.00 %
x dB Bandwidth 852.8 kHz x dB -20.00 dB
IMSG STATUS

-20dB Bandwidth NVNT 1-DHI1 2441 MHz Antl
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nt Spectrum Analyzer - Occupied BW
S0Q  AC

SEMNSEINT

ALIGNAUTO

03:24:00 PMFeb 27, 2023

LXI T RF
[Center Freq 2.441000000 GHz

.

#IFGain:Low

Center Freq: 2.441000000 GHz

Trig: Free Run
#Atten: 30 dB

Radio Std: Nene
Avg|Hold: 3001300
Radio Device: BTS

10 dBidiv Ref 22.53 dBm

Mkr3 2.441408 GHz
-21.147 dBm

|| Ref Offset 2.63 dB

Log

125
253

-7 AT

-17.5

275

375
47 5 [

-57.5

675

ICenter 2.441 GHz
Res BW 30 kHz

#VBW 100 kHz

Span 2 MHz
Sweep 2.667 ms

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

845.67 kHz

-7.304 kHz

830.9 kHz

Total Power

OBW Power
x dB

7.11 dBm

99.00 %
-20.00 dB

STATUS

-20dB Bandwidth NVNT 1-DHI 2480MHz Antl

Agilent Spectrum Analyzer - Occupied BW
I S0Q  AC

SEMNSEINT

ALIGNAUTO

03:29:08 PMFeb 27, 2023

XI R T RF
[Center Freq 2.480000000 GHz

#IFGain:Low

.

Center Freq: 2.480000000 GHz

Trig: Free Run
#Atten: 30 dB

Radio Std: Nene

Avg|Hold: 3001300
Radio Device: BTS

Ref Offset 2.68 dB
10 dBidiv Ref 22.58 dBm

Mkr3 2.480413 GHz
-20.323 dBm

Log

126
258

-7 42

174

27 4

.37 4
a7 4 |

574

674

ICenter 2.48 GHz
Res BW 30 kHz

#VBW 100 kHz

Span 2 MHz
Sweep 2.667 ms

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

850.66 kHz

-9.379 kHz
845.1 kHz

Total Power

OBW Power
x dB

7.43 dBm

99.00 %
-20.00 dB

STATUS

-20dB Bandwidth NVNT 2-DH1 2402MHz Antl
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nt Spectrum Analyzer - Occupied BW
S0Q  AC SENSEINT) ALIGH AUTD 03:27:00 PMFeb 27, 2023

XI R T RF
Eenter Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: Nene
I +p. Trig:Free Run Avg|Hold: 300/300

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

Mkr3 2.402616 GHz

Log

Ref Offset 2.51 dB
||1u dBidiv Ref 22.51 dBm -20.862 dBm

125
251

-7 49

275

-37.5
-47 5

-57.5
B7.5

ICenter 2.402 GHz Span 2 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.667 ms

Occupied Bandwidth Total Power 6.40 dBm
1.1705 MHz

Transmit Freq Error -8.693 kHz OBW Power 99.00 %
x dB Bandwidth 1.249 MHz x dB -20.00 dB

IMSG STATUS

-20dB Bandwidth NVNT 2-DHI 2441 MHz Antl

Agilent Spectrum Analyzer - Occupied BW

S0R  ac SEMNSEINT ALIGNAUTO 03:28:33 PMFeb 27, 2023

X R RF
Eenter Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: Nene
I +p. Trig:Free Run Avg|Hold: 300/300

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

Mkr3 2.441614 GHz
Ref Offset 2.53 dB
||1u dBidiv R:f 225.e53 dBm -20.490 dBm

Log

125
253

-7 AT

275

-37.5
-47 .5

-57.5

675

ICenter 2.441 GHz Span 2 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.667 ms

Occupied Bandwidth Total Power 6.84 dBm
1.1708 MHz

Transmit Freq Error -10.567 kHz OBW Power 99.00 %

x dB Bandwidth 1.248 MHz x dB -20.00 dB

IMSG STATUS

-20dB Bandwidth NVNT 2-DH1 2480MHz Ant1
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nt Spectrum Analyzer - Occupied BW
S0Q  AC

SEMNSEINT

ALIGNAUTO 03:30:10 PMFeb 27, 2023

LXI T RF
[Center Freq 2.480000000 GHz

#IFGain:Low

Center Freq: 2.480000000 GHz Radio Std: Nene

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

Avg|Hold: 3001300
Radio Device: BTS

10 dBidiv Ref 22.58 dBm

Mkr3 2.480613 GHz
-20.685 dBm

|| Ref Offset 2.68 dB

Log

126

258

-7 42

174

27 4

-37.4

-47 4

574

674

ICenter 2.48 GHz
Res BW 30 kHz

#VBW 100 kHz Sweep 2.667 ms

Span 2 MHz

Occupied Bandwidth

¥ dB Bandwidth

1.1683 MHz

Transmit Freq Error -10.504 kHz

1.247 MHz

Total Power

OBW Power
x dB

7.11 dBm

99.00 %
-20.00 dB

STATUS
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21.3 OCCUPIED CHANNEL BANDWIDTH

Condition Mode Frequency (MHz) Antenna 99% OBW (MHz)
NVNT 1-DH1 2402 Antl 0.84035
NVNT 1-DHI 2441 Antl 0.84103
NVNT 1-DHI 2480 Antl 0.84798
NVNT 2-DH1 2402 Antl 1.1710
NVNT 2-DH1 2441 Antl 1.1710
NVNT 2-DH1 2480 Antl 1.1669

OBW NVNT 1-DHI 2402MHz Ant1

Agilent Spectrum Analyzer - Occupied BW

IXi R T RF S0Q  AC SENSEINT ALIGHAUTO 03:22:05 PMFeb 27, 2023
’Eenter Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None
—s— Trig:Free Run Avg|Hoeld: 300/300
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset2.51 dB
10 dBldiv Ref 22.51 dBm
Log
125
251
7.49
-17.5
-27.5
375
-47.5
-57.5 v
575
|Center 2.402 GHz Span 3 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 3.333 ms
QOccupied Bandwidth Total Power 6.86 dBm
840.35 kHz
Transmit Freq Error -7.266 kHz OBW Power 99.00 %
x dB Bandwidth 865.7 kHz x dB -20.00 dB
IMSG .STATUS.

OBW NVNT 1-DHI 2441MHz Antl
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nt Spectrum Analyzer - Occupied BW
S0Q  AC

SEMNSEINT

ALIGNAUTO

03:23:52 PMFeb 27,2023

LXI T RF
[Center Freq 2.441000000 GHz

.

#IFGain:Low

Center Freq: 2.441000000 GHz

Trig: Free Run
#Atten: 30 dB

Radieo Std: Nene
Avg|Hold: 3001300
Radio Device: BTS

10 dBidiv Ref 22.53 dBm

|| Ref Offset 2.63 dB

Log

125
253

-7 AT

-17.5

275

-37.5
-47 .5

-57.5

675

ICenter 2.441 GHz
Res BW 30 kHz

#VBW 100 kHz

Span 3 MHz
Sweep 3.333ms

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

841.03 kHz
-11.679 kHz

863.8 kHz

Total Power

OBW Power
x dB

7.22 dBm

99.00 %
-20.00 dB

STATUS

OBW NVNT 1-DHI 2480MHz Ant1

Agilent Spectrum Analyzer - Occupied BW
I S0Q  AC

SEMNSEINT

ALIGNAUTO

03:29:00 PMFeb 27, 2023

XI R T RF
[Center Freq 2.480000000 GHz

#IFGain:Low

.

Center Freq: 2.480000000 GHz

Trig: Free Run
#Atten: 30 dB

Radio Std: Nene

Avg|Hold: 3001300
Radio Device: BTS

Ref Offset 2.68 dB
10 dBidiv Ref 22.58 dBm

Log

126
258

-7 42

174

27 4

374
-47 4

57 4 [

674

ICenter 2.48 GHz
Res BW 30 kHz

#VBW 100 kHz

Span 3 MHz
Sweep 3.333ms

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

847.98 kHz

-8.803 kHz
849.9 kHz

Total Power

OBW Power
x dB

7.54 dBm

99.00 %
-20.00 dB

STATUS

OBW NVNT 2-DHI 2402MHz Antl
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nt Spectrum Analyzer - Occupied BW

LXI T RF S0R  AC SENSEINT ALIGHN ALTO 03:26:52 PMFeb 27, 2023
Eenter Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: Nene
+p. Trig:Free Run Avg|Hold: 300/300
I #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset2.51 dB
10 dBldiv Ref 22.51 dBm
Log
125
251
-7.49
-17.5
2R
-37.5
475 L
-57.5 P
B7.5
ICenter 2.402 GHz Span 3 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 3.333ms
Occupied Bandwidth Total Power 6.60 dBm
1.1699 MHz
Transmit Freq Error -7.602 kHz OBW Power 99.00 %
x dB Bandwidth 1.255 MHz x dB -20.00 dB
MSG STATUS.

Agilent Spectrum Analyzer - Occupied BW

OBW NVNT 2-DHI 2441 MHz Ant1

X1 R T RF S0R  AC SENSEINT ALIGHN ALTO 03:28:27 PMFeb 27, 2023
Eenter Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: Nene
+p. Trig:Free Run Avg|Hold: 300/300
I #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 2.53 dB
10 dBldiv Ref 22.53 dBm
Log
125
253
747
-17.5
2R
-37.5
475
-57.5
B7.5
ICenter 2.441 GHz Span 3 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 3.333ms
Occupied Bandwidth Total Power 6.97 dBm
1.1710 MHz
Transmit Freq Error -10.373 kHz OBW Power 99.00 %
x dB Bandwidth 1.250 MHz x dB -20.00 dB
MSG STATUS.

OBW NVNT 2-DHI 2480MHz Antl
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nt Spectrum Analyzer - Occupied BW
S0Q  AC

SEMNSEINT

ALIGNAUTO 03:30:01 PMFeb 27, 2023

LXI T RF
[Center Freq 2.480000000 GHz

#IFGain:Low

Center Freq: 2.480000000 GHz Radio Std: Nene

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

Avg|Hold: 3001300
Radio Device: BTS

10 dBidiv Ref 22.58 dBm

|| Ref Offset 2.68 dB

Log

126

258

-7 42

174

27 4

-37.4

-47 4

574

674

ICenter 2.48 GHz
Res BW 30 kHz

#VBW 100 kHz Sweep 3.333 ms

Span 3 MHz

Occupied Bandwidth

¥ dB Bandwidth

1.1669 MHz

Transmit Freq Error -11.397 kHz

1.246 MHz

Total Power

OBW Power
x dB

7.29 dBm

99.00 %
-20.00 dB

STATUS
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Condition | Mode Frequency Antenna Hopping Max Value Limit | Verdict
(MHz) Mode (dBc) (dBc)
NVNT | 1-DHI 2402 Antl No-Hopping -52.3 -20 Pass
NVNT | I-DHI1 2480 Antl No-Hopping -54.09 -20 Pass
NVNT | 2-DH1 2402 Antl No-Hopping -53.36 -20 Pass
NVNT | 2-DH1 2480 Antl No-Hopping -51.4 -20 Pass

L, R T

Agilent Spectrum Analyzer - Swept SA

Band Edge NVNT 1-DH1 2402MHz Antl No-Hopping Ref

RF S0R  ac

ALIGNAUTO

03:22:18 PMFeb 27, 2023

[Center Freq 2.402000000 GHz

]

PNO: Wide -»— Trig:Free Run

Avy Type: Log-Pwr

Avg|Hold: 1001100

TRACE|1|234586
TYPE | M ittt
DET|P NN KM N

IFGain:Low #Atten: 30 dB
oo Reonscum 2 oad dBm
10.0
0.00 0
-100
=200
-30.0
-40.0
-E0.0
-E0.0 i =
=700
Center 2.402000 GHz Span 8.000 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms {1001 pts)

IMSG

STATUS

Band Edge NVNT 1-DH1 2402MHz Antl No-Hopping Emission
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nt Spectrum Analyzer - Swept SA

I R T RF Soe  Aac SEMSEIMT] ALIGNAUTO 03:22:21 PMFeb 27, 2023
[Center Freq 2.356000000 GHz Avg Type: Log-Pwr TRACE[[ 23 156
TYPE | M il

PNO: Fast =+

Trig: Free Run

Avg|Hold: 1001100

peT|P NNH KK
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