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-20dB Bandwidth NVNT 1-DH5 2480MHz Ant1

' Keysight Spectrum Analyzer - Occupied BW ==
RL [ RF [500 AC | | | SENSE:INT] | 10:12:19 AM Nov 23, 2023
Eenter Freq 2.480000000 GHz | Center Freq: 2.480000000 GHz Radio Std: None
+«p. Trig: Free Run Avg|Hold: 100/100
I | #FGain:Low #Atten: 30 dB Radio Device: BTS
Mkr3 2.480467 GHzZ
Ref Offset 2.03 dB
I1Lo dgidiv_ Ref 22.03 dBm -28.154 dBm
og
120
203
797
180
280 . .
380 ol
-45.0 | v
520
8.0
Center 2.48 GHz Span 2 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.667 ms
QOccupied Bandwidth Total Power -0.82 dBm
854.52 kHz
Transmit Freq Error -6.418 kHz % of OBW Power 99.00 %
x dB Bandwidth 946.0 kHz x dB -20.00 dB

MSG ‘ ‘STATUS |

-20dB Bandwidth NVNT 2-DH5 2402MHz Ant1

' Keysight Spectrum Analyzer - Occupied BW ==
RL [ RF [500 AC | | | SENSE:INT] | | 10:16:02 AM Nov 23, 2023
Eenter Freq 2.402000000 GHz | Center Freq: 2.402000000 GHz Radio Std: None
+«p. Trig: Free Run Avg|Hold: 100/100
I | #FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 2,03 dB Mkr3 2.402651 GHz
10d8/div_ Ref 22.03 dBm -31.136 dBm
Log
12.0
203
747
-18.0
;0 [ N
380 -
-45.0
550 frea
-68.0
Center 2.402 GHz Span 2 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.667 ms

Occupied Bandwidth Total Power -1.94 dBm
1.1858 MHz
Transmit Freq Error -6.717 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.316 MHz x dB -20.00 dB
IMSG STATUS!
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-20dB Bandwidth NVNT 2-DH5 2441MHz Ant1

' Keysight Spectrum Analyzer - Occupied BW [ ][5
RL [ RF [500 AC | | | SENSE:INT] | 10:19:40 AM Nov 23, 2023
Eenter Freq 2.441000000 GHz | Center Freq: 2.441000000 GHz Radio Std: Neone
+«p. Trig: Free Run Avg|Hold: 100/100
I | #FGain:Low #Atten: 30 dB Radio Device: BTS
Mkr3 2.441644 GHz
Ref Offset 2.04 dB
I1Lo dgidiv_ Ref 22.04 dBm -29.411 dBm
og
120
2,04
795 ~ 3
180 . o L JARRG N T e T, pcipeel
280 b - ’
380
480
520
8.0
Center 2.441 GHz Span 2 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.667 ms
Occupied Bandwidth Total Power -0.93 dBm
1.1786 MHz
Transmit Freq Error -8.649 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.306 MHz x dB -20.00 dB

MSG ‘ ‘STATUS |

-20dB Bandwidth NVNT 2-DH5 2480MHz Ant1

' Keysight Spectrum Analyzer - Occupied BW [ |[B
RL [ RF [500 AC | | | SENSE:INT] | | 10:23:58 AM Nov 23, 2023
Eenter Freq 2.480000000 GHz | Center Freq: 2.480000000 GHz Radio Std: None
+«p. Trig: Free Run Avg|Hold: 100/100
I | #FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 2,03 dB Mkr3 2.480646 GHz
10d8/div_ Ref 22.03 dBm -31.332 dBm
Log
12.0
203
747 -
280 i ’
380 -
-45.0
550
-68.0
Center 2.48 GHz Span 2 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.667 ms

Occupied Bandwidth Total Power -1.58 dBm
1.1857 MHz
Transmit Freq Error -8.092 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.308 MHz x dB -20.00 dB
IMSG STATUS!
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-20dB Bandwidth NVNT 3-DH5 2402MHz Ant1

' Keysight Spectrum Analyzer - Occupied BW ==
RL [ RF [s0Q AC | | | SEWSE:INT] [ 10:31:05 AM Nov 23, 2023
Eenter Freq 2.402000000 GHz | Center Freq: 2.402000000 GHz Radio Std: None
+«p. Trig: Free Run Avg|Hold: 100/100
I | #FGain:Low #Atten: 30 dB Radio Device: BTS
Mkr3 2.402636 GHz
Ref Offset 2.03 dB
I1Lo dBidiv Ref 22.03 dBm -30.344 dBm
og
120
203
797
-18.0 ) ; el
280 - ] .
8.0 i
480
o) Yol
8.0
Center 2.402 GHz Span 2 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.667 ms
Occupied Bandwidth Total Power -2.10 dBm
1.1958 MHz
Transmit Freq Error -6.195 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.285 MHz x dB -20.00 dB

MSG ‘ ‘STATUS |

-20dB Bandwidth NVNT 3-DH5 2441MHz Ant1

' Keysight Spectrum Analyzer - Occupied BW [ |[B
RL [ RF [s0Q AC | | | SEWSE:INT] [ | 10:34:54 AM Nov 23, 2023
Eenter Freq 2.441000000 GHz | Center Freq: 2.441000000 GHz Radio Std: None
+«p. Trig: Free Run Avg|Hold: 100/100
I | #FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 2,04 dB Mkr3 2.441637 GHz
10d8/div_ Ref 22.04 dBm -32.144 dBm
Log
12.0
204
-7.96
-18.0 2 e Lo, : ~
-28.0 : .
380
-45.0 =
e SN
-68.0
Center 2.441 GHz Span 2 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.667 ms

Occupied Bandwidth Total Power -0.80 dBm
1.1810 MHz
Transmit Freq Error -3.780 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.281 MHz x dB -20.00 dB
IMSG STATUS!
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-20dB Bandwidth NVNT 3-DH5 2480MHz Ant1
' Keysight Spectrum Analyzer - Occupied BW ==
RL [ RF [500 AC | | | SENSE:INT] | | 10:38:39 AM Nov 23, 2023
Eenter Freq 2.480000000 GHz | Center Freq: 2.480000000 GHz Radio Std: None
+«p. Trig: Free Run Avg|Hold: 100/100
I | #FGain:Low #Atten: 30 dB Radio Device: BTS
Mkr3 2.480636 GHz
Ref Offset 2.03 dB
I1Lo dgidiv_ Ref 22.03 dBm -29.324 dBm
og
120
203
797
180 3
250 S 0
0 E
480
a0
8.0
Center 2.48 GHz Span 2 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.667 ms
Occupied Bandwidth Total Power -1.61 dBm
1.1956 MHz
Transmit Freq Error -10.138 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.293 MHz x dB -20.00 dB
IMSG STATUS%
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8. Maximum Peak Output Power

Test Requirement: FCC Part15 C Section 15.247 (b)(1)

Test Method: ANSI C63.10:2013

8.1 Block Diagram Of Test Setup

SPECTRUM
ANALYZER

EUT

8.2 Limit

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non-overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz band: 1 watt.
For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125 watts.

For FHSs operating in the band 2400-2483.5 MHz, the maximum peak conducted output power shall not

exceed 1.0 W if the hopset uses 75 or more hopping channels; the maximum peak conducted output power
shall not exceed 0.125 W if the hopset uses less than 75 hopping channels. The e.i.r.p. shall not exceed 4 W.

8.3 Test procedure
1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the spectrum.

2. Set the spectrum analyzer: RBW = 2MHz. VBW =6MHz. Sweep = auto; Detector Function = Peak.

3. Keep the EUT in transmitting at lowest, medium and highest channel individually. Record the max value.

8.4 DEVIATION FROM STANDARD

No deviation.

8.5 Test Result

Mode Test channel PP(?v?/ZrO(:thnlit) F((:dCBIr‘ri]Tit Result

Lowest -7.14

GFSK Middle -6.56 30.00 Pass
Highest -7.03
Lowest -6.37

m/4DQPSK Middle -5.66 21.00 Pass
Highest -6.13
Lowest -5.99

8DPSK Middle -5.21 21.00 Pass
Highest -5.69

B 0755-27782934
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Test Graphs

Peak Power NVNT 1-DH5 2402MHz Ant1

Keysight Spectrum Analyzer - Swept SA T
RL [ RF [500 AC | | | SENSE:INT] | | 08:35:54 AM Nov 23, 2023
[Center Freq 2.402000000 GHz . Avg Type: Log-Pwr TRACETi[234 5 6
PNO: Fast ~»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M WAk
IFGain:Low #Atten: 30 dB DEeT|P

Ref Offset 2.03 dB
10 dBidiv. Ref 20.00 dBm
JILog

Mkr1 2.401 774 GHz
-7.142 dBm

0.0

000

-100

200

E00

Center 2.402000 GHz
Res BW 2.0 MHz

#VBW 6.0 MHz

Span 10.00 MHz
Sweep 1.333 ms (10001 pts

'MSG ‘

‘STATUS ;

Peak Power NVNT 1-DH5 2441MHz Ant1

Keysight Spectrum Analyzer - Swept SA- EESEE
RL [ RF [500 AC | | | SENSE:INT] | | 10:05:32 AM Nov 23, 2023
[Center Freq 2.441000000 GHz | . Avg Type: Log-Pwr TRACETi[234 5 6
PNO: Fast ~»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M WAk
IFGain:Low #Atten: 30 dB DEeT|P
RefOffset 2.04 dB Mkr1 2.440 764 GHz
ll%gB!div Ref 20.00 dBm -6.559 dBm

0.0

000

-100

200

500
=700
Center 2.441000 GHz Span 10.00 MHz
Res BW 2.0 MHz #/BW 6.0 MHz Sweep 1.333 ms (10001 pts
'MSG‘ STATUS%

& 0755-27782934 X admin@zht-lab.cn, & http://www.zht-lab.cn
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Peak Power NVNT 1-DH5 2480MHz Ant1
—E Keysight Spectrum Analyzer - Swept SA [N
RL [ RF [s0Q aC | | | SEWSE:INT] [ | 10:12:06 AM Nov 23, 2023
[Center Freq 2.480000000 GHz | - Avg Type: Log-Pwr TRACE[1]234 5 6
PNO: Fast ~»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M wiaAniodine
IFGain:Low #Atten: 30 dB DEeT|P
Mkr1 2.479 834 GHz
Ref Offset 2.03 dB
10 de/div  Ref 20.00 dBm -7.030 dBm
JILog
0.0
00o i
100
200
00
700
Center 2480000 GHz Span 10.00 MHz
Res BW 2.0 MHz #/BW 6.0 MHz Sweep 1.333 ms (10001 pts
'MSG‘ |

‘STATUS |

Peak Power NVNT 2-DH5 2402MHz Ant1

Keysight Spectrum Analyzer - Swept SA [N
RL [ RF [500 AC | | | SENSE:INT] | | 10:15:49 AM Nov 23, 2023
[Center Freq 2.402000000 GHz | - Avg Type: Log-Pwr TRACE[1]234 5 6
PNO: Fast ~»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M wiaAniodine
IFGain:Low #Atten: 30 dB DEeT|P
Mkr1 2.401 909 GHz
Ref Offset 2.03 dB
10 d8/div  Ref 20,00 dBm -6.366 dBm
JILog
0.0
00o ’
- w .. J N =
VA,:\‘V
00
700
Center 2402000 GHz Span 10.00 MHz
Res BW 2.0 MHz #/BW 6.0 MHz Sweep 1.333 ms (10001 pts
'MSG‘

STATUS |

B 0755-27782934
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Peak Power NVNT 2-DH5 2441MHz Ant1

=R

| SEWSE:INT] [

| 10:19:27 AM Nov 23, 2023

—E Keysight Spectrum Analyzer - Swept SA-
RL [ RF [s0Q AC | |
[Center Freq 2.441000000 GHz |

Avg Type: Log-Pwr

TRACE[1]2345 6

PNO: Fast ~»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M WAk
IFGain:Low #Atten: 30 dB DEeT|P
Mkr1 2.440 832 GHz
Ref Offset 2.04 dB
10 dBidiv  Ref 20.00 dBm -5.660 dBm
JILog
0.0
00o ’:
100 T i i =
o i '
Lo
00
700
Center 2441000 GHz Span 10.00 MHz
Res BW 2.0 MHz #/BW 6.0 MHz Sweep 1.333 ms (10001 pts

'MSG ‘

‘STATUS |

Peak Power NVNT 2-DH5 2480MHz Ant1

=R

| SEWSE:INT] [

| 10:23:44 AM Nov 23, 2023

—E Keysight Spectrum Analyzer - Swept SA-
RL [ RF [500Q aC |
[Center Freq 2.480000000 GHz

Trig: Free Run
#Atten: 30 dB

PNO: Fast -+
IFGain:Low

Avg Type: Log-Pwr
Avg|Hold: 100/100

TRACE[1]2345 6
TYPE| M
oer|P NN |

Ref Offset 2.03 dB

10 dBidiv. Ref 20.00 dBm
JILog

Mkr1 2.479 880 GHz
-6.128 dBm

0.0

000

E00

-70.0

Center 2.480000 GHz
Res BW 2.0 MHz

#VBW 6.0 MHz

Span 10.00 MHz
Sweep 1.333 ms (10001 pts

'MSG ‘

STATUS |

B 0755-27782934
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Peak Power NVNT 3-DH5 2402MHz Ant1

—E Keysight Spectrum Analyzer - Swept SA- =R
RL [ RF [500 AC | | | SENSE:INT] | | 10:30:50 AM Nov 23, 2023
[Center Freq 2.402000000 GHz | . Avg Type: Log-Pwr TRACETi[234 5 6
PNO: Fast ~»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M WAk
IFGain:Low #Atten: 30 dB DEeT|P
Mkr1 2.401 929 GHz
Ref Offset 2.03 dB
10 de/div  Ref 20.00 dBm -5.992 dBm
JILog
0.0
00o
- . s N i \:“\u\'\'i- -
o "y,
00
700
Center 2402000 GHz Span 10.00 MHz
Res BW 2.0 MHz #/BW 6.0 MHz Sweep 1.333 ms (10001 pts
'MSG‘ ‘STATUS%
Peak Power NVNT 3-DH5 2441MHz Ant1
—E Keysight Spectrum Analyzer - Swept SA- =R
RL [ RF [s0Q AC | | | SEWSE:INT] [ | 10:34:40 AM Nov 23, 2023
[Center Freq 2.441000000 GHz | . Avg Type: Log-Pwr TRACETi[234 5 6
PNO: Fast ~»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M WAk
IFGain:Low #Atten: 30 dB DEeT|P
Mkr1 2.440 830 GHz
Ref Offset 2.04 dB
10 de/div  Ref 20.00 dBm -5.213 dBm
JILog
0.0
00o
100 =
200 P e,

E00

-70.0

Center 2.441000 GHz

Span 10.00 MHz
Res BW 2.0 MHz #/BW 6.0 MHz Sweep 1.333 ms (10001 pts
'MSG‘ STATUS!
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Peak Power NVNT 3-DH5 2480MHz Ant1
—E Keysight Spectrum Analyzer - Swept SA- [ro 22
RL [ RF [500 AC | | | SENSE:INT] | | 10:38:26 AM Nov 23, 2023
[Center Freq 2.480000000 GHz | . Avg Type: Log-Pwr TRACETi[234 5 6
PNO: Fast ~»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M WAk
IFGain:Low #Atten: 30 dB DEeT|P
Mkr1 2.479 945 GHz
Ref Offset 2.03 dB
10 de/div  Ref 20.00 dBm -5.686 dBm
JILog
0.0
00o .;
- s
o 4
200 . il oy
7 £ e %
300 i
400
400
00
700
Center 2480000 GHz Span 10.00 MHz
Res BW 2.0 MHz #/BW 6.0 MHz Sweep 1.333 ms (10001 pts
'MSG‘ STATUS%
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9. HOPPING CHANNEL SEPARATION

Test Requirement: FCC Part15 C Section 15.247 (a)(1)

Test Method: ANSI C63.10:2013

Receiver setup: RBW=30KHz, VBW=100KHz, detector=Peak

Limit: GFSK: 20dB bandwidth
m/4-DQPSK & 8DSK: 0.025MHz or 2/3 of the 20dB bandwidth (whichever
is greater)

9.1 Test Setup

ELT SPECTRUM
ANALYZER

9.2 Test procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port
to the spectrum.

2. Set the spectrum analyzer: RBW = 30kHz. VBW = 100kHz , Span = 2.0MHz. Sweep = auto; Detector
Function = Peak. Trace = Max hold.

3. Allow the trace to stabilize. Use the marker-delta function to determine the separation between the peaks of
the adjacent channels. The limit is specified in one of the subparagraphs of this Section Submit this plot.

9.3 DEVIATION FROM STANDARD

No deviation.

& 0755-27782934 X admin@zht-lab.cn, & http://www.zht-lab.cn
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9.4 Test Result

Modulation Test Channel Separation (MHz) Limit(MHz) Result
GFSK Low 1.000 0.944 PASS
GFSK Middle 0.998 0.946 PASS
GFSK High 1.010 0.946 PASS

m/4DQPSK Low 0.986 0.877 PASS

T/4ADQPSK Middle 1.174 0.871 PASS

m/4DQPSK High 1.158 0.872 PASS

8DPSK Low 1.008 0.857 PASS
8DPSK Middle 1.018 0.854 PASS
8DPSK High 1.158 0.862 PASS

& 0755-27782934 X admin@zht-lab.cn, & http://www.zht-lab.cn
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Test Graphs

CFS NVNT 1-DH5 2402MHz Ant1

Res BW 30 kHz

s Keysight Spectrum Analyzer - Swept SA B
RL | RF [s0@ AC | | | SENSE:INT] | | 08:39:26 AM Nov 23, 2023
[Center Freq 2.402500000 GHz - Avg Type: Log-Pwr TRACE[[2 345 6
PNO:Wide = 17ig: FreeRun Avg|Hold:>100/100 TYPE|MAAARAAY
IFGain:Low #Atten: 30 dB peT|P INN
Mkr1 2.401 968 GHZ
Ref Offset 2.03 dB
IE%;’BMW Ref 20.00 dBm 0.648 dBm
0.0 ’
0,00 -
0.0
-200
300
400
£0.0
£0.0
70.0
Center 2.402500 GHz Span 2.000 MHz,

#VBW 100 kHz

Sweep 2.133 ms (1001 pts)

zZ

2
3
4
5
6
7
8
9
10
11

2401968GHz  0.648 dBm
2.402 968 GHz 0.714 dBm

i

(T

MSG‘

|STATU5 :

CFS NVNT 1-DHS5 2441MHz Ant1

s Keysight Spectrum Analyzer - Swept SA Ii/lil@i
RL [ RF [s00 ac | | | SENSE:INT] [ | 10:03:28 AM Nov 23, 2023
[Center Freq 2.441500000 GHz - Avg Type: Log-Pwr TRACE[112345 6
PNO: Wide 0 1rig: Free Run Avg|Hold:>100/100 TYPE| M WAAAY
IFGain:Low #Atten: 30 dB DET|P MM
Mkr1 2.441 012 GHz
Ref Offset 2.04 dB
I?_?J daidv_Ref 20.00 dBm -9.215 dBm
10.0
0,00 0
-10.0 - X
-20.0 —
-0
-400
50.0
-60.0
700
Center 2.441500 GHz Span 2.000 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms (1001 pts)
2441012 GHz -9.215 dBm
2 N f 2442010 GHz -9.165 dBm
3
4
5 E
6
7
8
9
10 I
1 -
“ ‘ n L3
I\EE STATUS!
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CFS NVNT 1-DH5 2480MHz Ant1

' Keysight Spectrum Analyzer - Swept SA ==
RL [ RF [500 AC | | | SENSE:INT] | | 10:13:56 AM Nov 23, 2023
[Center Freq 2.479500000 GHz - Avg Type: Log-Pwr TRACE[1]234 5 6
PNO: Wide GO Trig: Free Run Avg|Hold:>100/100 TYPE| M WA
IFGain:Low #Atten: 30 dB DEeT|P
Mkr1 2.478 962 GHzZ
Ref Offset 2.03 dB
I?.% gedv_ Ref 20.00 dBm -9.849 dBm
100
0,00 1
0.0 0 . — <> 2
200
300
-400
=00
£0.0
700
Center 2.479500 GHz Span 2.000 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms (1001 pts)
N 2.478 962 GHz -9.849 dBm
2 N f 2479972 GHz -10.133 dBm
3
4
5 E
6
7
8
9
10
11

41

e

MEG‘

‘STATUS ;

CFS NVNT 2-DH5 2402MHz Ant1

' Keysight Spectrum Analyzer - Swept SA [ |[B
RL [ RF [500 AC | | | SENSE:INT] | | 10:17:38 AM Nov 23, 2023
[Center Freq 2.402500000 GHz - Avg Type: Log-Pwr TRACE[1]234 5 6
PNO: Wide GO Trig: Free Run Avg|Hold:>100/100 TYPE[M ¥
IFGain:Low #Atten: 30 dB DEeT|P
Mkr1 2.401 992 GHz
Ref Offset 2.03 dB
IlggBldiv Ref 20.00 dBm -10.819 dBm
100
0,00 4
¢
200 e Sl o
300
-400
=00
£0.0
700
Center 2.402500 GHz Span 2.000 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms (1001 pts)
T —— e UG [EUNCHONWDE |
2.401 992 GHz -10.819 dBm
2 2.402 978 GHz -11.703 dBm
3
4
5 E
6
7
8
9
10
11

e

MsG

STATUS |
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CFS NVNT 2-DH5 2441MHz Ant1

IFGain:Low

PNO: Wide 0 Trig: Free Run

#Atten: 30 dB

ww Keysight Spectrum Analyzer - Swept SA B
RL__[ RF[s00 Ac | [ [ SENSEINT] [ [ 10:22:10 AM Nov 23, 2023
[Center Freq 2.441500000 GHz Avg Type: Log-Pwr TRACE[T S 3

56

TYPE|M
pET|P N NN

AvglHold:>100/100

Ref Offset 2.04 dB
Ref 20.00 dBm

Mkr1 2.440 982 GHz
-9.347 dBm

I10 dBidiv
Log

0.0

ooo
-10.0

20,0 ==

300

-400

500

-60.0

=700

Center 2.441500 GHz
Res BW 30 kHz

#VBW 100 kHz

Span 2.000 MHz
Sweep 2.133 ms (1001 pts)

2.442 156 GHz

aa
S OoOWENONEWN

-8.780 dBm

S rrrET——— T O]
2.440 982 GHz -9.347 dBm

FUNCTION WIDTH

i

e

MEG‘

‘STATUS ;

CFS NVNT 2-DH5 2480MHz Ant1

' Keysight Spectrum Analyzer - Swept SA [ ][5
RL [ RF [s0Q aC | | | SEWSE:INT] [ | 10:28:40 AM Nov 23, 2023
[Center Freq 2.479500000 GHz - Avg Type: Log-Pwr TRACE[1]234 5 6
PNO: Wide GO Trig: Free Run Avg|Hold:>100/100 TYPE| M WA
IFGain:Low #Atten: 30 dB DEeT|P
Mkr1 2.478 828 GHzZ
Ref Offset 2.03 dB
IlggBldiv Ref 20.00 dBm -12.157 dBm
100
0,00
100 Q
300
-400
=00
£0.0
700
Center 2.479500 GHz Span 2.000 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms (1001 pts)
2478828 GHz = -
2 2.479 986 GHz
3
4
5 E
6
7
8
9
10
11

e

MsG

STATUS |

B 0755-27782934
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CFS NVNT 3-DH5 2402MHz Ant1

' Keysight Spectrum Analyzer - Swept SA ==
RL [ RF [500 AC | | | SENSE:INT] | 10:32:45 AM Nov 23, 2023
[Center Freq 2.402500000 GHz - Avg Type: Log-Pwr TRACE[1]234 5 6
PNO: Wide GO Trig: Free Run Avg|Hold:>100/100 TYPE| M WA
IFGain:Low #Atten: 30 dB DEeT|P
Mkr1 2.401 830 GHz
Ref Offset 2.03 dB
I?.% gedv_ Ref 20.00 dBm -9.932 dBm
100
0,00 1 5
100 ¢ Q0
200} : il - A=, | -
300
-400
=00
£0.0
700
Center 2.402500 GHz Span 2.000 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms (1001 pts)
N 2.401 830 GHz -9.932 dBm
2 N f 2.402 838 GHz -10.146 dBm
3
4
5 E
6
7
8
9
10 B
11 =
i i v
I\E}‘ ‘STATUS!

CFS NVNT 3-DH5 2441MHz Ant1

' Keysight Spectrum Analyzer - Swept SA =
RL [ RF [500 AC | | | SENSE:INT] | 10:36:51 AM Nov 23, 2023
[Center Freq 2.441500000 GHz : Avg Type: Log-Pwr TRACEJ1[334 5 6
PNO: Wide GO Trig: Free Run Avg|Hold:>100/100 TYPE| M WA
IFGain:Low #Atten: 30 dB DEeT|P
Ref Offset 2.04 dB Mkr1 2.440 978 GHz
jodaidiv__Ref 20.00 dBm -10.828 dBm
og
100
0,00
100 ’
i GBS GHOES i R il )
300
-400
=00
£0.0
700

Center 2.441500 GHz
Res BW 30 kHz

#VBW 100 kHz

Span 2.000 MHz
Sweep 2.133 ms (1001 pts)

R L e e RO SEUNCRORWIDUH ]
2.440 978 GHz -10.828 dBm
2 2.441 996 GHz -9.392 dBm
3
4
5 E
6
7
8
9
10 |
11 =
i i v
MEE STATUS!
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CFS NVNT 3-DH5 2480MHz Ant1

' Keysight Spectrum Analyzer - Swept SA ==
RL [ RF [s0Q aC | | | SEWSE:INT] [ 10:45:36 AM Nov 23, 2023
[Center Freq 2.479500000 GHz . Avg Type: Log-Pwr e 1EEETIC
PNO: Wide GO Trig: Free Run Avg|Hold:>100/100 TYPE| M WA
IFGain:Low #Atten: 30 dB DEeT|P
Mkr1 2.478 830 GHzZ
Ref Offset 2.03 dB
I?.% gedv_ Ref 20.00 dBm -9.581 dBm
100
0,00 0
100
200 feerms Lt -
300
-400
=00
£0.0
700
Center 2.479500 GHz Span 2.000 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms (1001 pts)
T —— e TG LEUNCHONWDE | EUNCT] LE &
N 2.478 830 GHz -9.581 dBm
2 N f 2.479 988 GHz -9.263 dBm
3
4
5 E
6
7
8
9
10
11

41

e
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10.NUMBER OF HOPPING FREQUENCY

Test Requirement: FCC Part15 C Section 15.247 (a)(1)(iii)

Test Method: ANSI C63.10:2013

Receiver setup: RBW=100kHz, VBW=300kHz, Frequency range=2400MHz-2483.5MHz,
Detector=Peak

Limit: 15 channels

10.1 Test Setup

EUT SPECTRUM
ANALYZER

10.2 Test procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the spectrum.

2. Set the spectrum analyzer: RBW = 100kHz. VBW = 300kHz. Sweep = auto; Detector Function = Peak.
Trace = Max hold.

3. Allow the trace to stabilize. It may prove necessary to break the span up to sections. in order to clearly
show all of the hopping frequencies. The limit is specified in one of the subparagraphs of  this Section.

4. Set the spectrum analyzer: Start Frequency = 2.4GHz, Stop Frequency = 2.4835GHz. Sweep=auto;

10.3 DEVIATION FROM STANDARD

No deviation.
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10.4 Test Result

Test Graphs
Hopping No. NVNT 1-DH5 2402MHz Ant1
' Keysight Spectrum Analyzer - Swept SA =
RL [ RF [500 AC | | | SENSE:INT] | | 08:38:03 AM Nov 23, 2023
[Center Freq 2.441750000 GHz | - Avg Type: Log-Pwr TRACE[1]234 5 6
PNO: Fast GO Trig: Free Run Avg|Hold:>100/100 TYPE| M WA
IFGain:Low #Atten: 30 dB DEeT|P
Mkr1 2.401 920 5 GHz
Ref Offset 2.03 dB
I?.% gedv_ Ref 20.00 dBm -8.733 dBm
100
0,00 —01
10,0 ]
200
300
-400
50,0 4
600 |-
700
Start 2.40000 GHz Stop 2.48350 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 8.000 ms (1001 pts)
~ 24019205GHz  -873%¢Bm
2 2.480 076 5§ GHz -8.066 dBm
3
4
5 E
6
7
8
9
10 B
11 =
i i ] ¥
I\E}‘ ‘STATUS%
Hopping No. NVNT 1-DH5 2441MHz Ant1
' Keysight Spectrum Analyzer - Swept SA =
RL [ RF [500 AC | | | SENSE:INT] | | 10:10:29 AM Nov 23, 2023
[Center Freq 2.441750000 GHz | ; Avg Type: Log-Pwr TRACEJ1]234 5 6
PNO: Fast GO Trig: Free Run Avg|Hold:>100/100 TYPE| M WA
IFGain:Low #Atten: 30 dB DEeT|P
Mkr1 2.402 004 0 GHz
Ref Offset 2.04 dB
I?.% deidiv Ref 20.00 dBm -7.936 dBm
100
0.0 1
200
300
400
50,0
£0.0
700
Start 2.40000 GHz Stop 2.48350 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 8.000 ms (1001 pts)
N ~ 24020040GHz  -793%dBm
2 N f 2479993 0 GHz -7.290 dBm
3
4
5 E
6
7
8
9
10 B
11 =
i i ] ¥
I\E} STATUS!
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Hopping No. NVNT 1-DH5 2480MHz Ant1

' Keysight Spectrum Analyzer - Swept SA [ |[B
RL [ RF [s0Q aC | | | SEWSE:INT] [ | 10:14:14 AM Nov 23, 2023
[Center Freq 2.441750000 GHz | - Avg Type: Log-Pwr TRACE[1]234 5 6
PNO: Fast GO Trig: Free Run Avg|Hold:>100/100 TYPE| M WA
IFGain:Low #Atten: 30 dB DEeT|P
Mkr1 2.402 004 0 GHz
Ref Offset 2.03 dB
I?.% gedv_ Ref 20.00 dBm -8.249 dBm
100
0,00 —0
100 e
200
300
-400
i) B
600 |-
700
Start 2.40000 GHz Stop 2.48350 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 8.000 ms (1001 pts)
2402 004 0 GHz -8.249 dBm
2 N f 2479993 0 GHz -7.5651 dBm
3
4
5 E
6
7
8
9
10 B
11 =
i i ] ¥
I\E}‘ ‘STATUS%
Hopping No. NVNT 2-DH5 2402MHz Ant1
' Keysight Spectrum Analyzer - Swept SA [ ][5
RL [ RF [500 AC | | | SENSE:INT] | | 10:17:50 AM Nov 23, 2023
[Center Freq 2.441750000 GHz | ; Avg Type: Log-Pwr TRACEJ1]234 5 6
PNO: Fast GO Trig: Free Run Avg|Hold:>100/100 TYPE| M WA
IFGain:Low #Atten: 30 dB DEeT|P
Mkr1 2.401 670 0 GHz
Ref Offset 2.03 dB
IlggBldiv Ref 20.00 dBm -11.989 dBm
100
000f—
100 ‘ h— o ————
gl 1 ’
300
400 f—
00|
00
700
Start 2.40000 GHz Stop 2.48350 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 8.000 ms (1001 pts)
24016700 GHz -11.989 dBm
2 2480 410 5 GHz -13.479 dBm
3
4
5 E
6
7
8
9
10 B
11 =
i i ] ¥
I\E} STATUS%
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Hopping No. NVNT 2-DH5 2441MHz Ant1

Res BW 100 kHz #VBW 300 kHz

s Keysight Spectrum Analyzer - Swept SA [
RL [ RF [s0Q aC | | | SEWSE:INT] [ | 10:22:23 AM Nov 23, 2023
[Center Freq 2.441750000 GHz | : Avg Type: Log-Pwr TRACETi[234 5 6
PNO: Fast GO Trig: Free Run Avg|Hold:>100/100 TYPE l; AN
IFGain:Low #Atten: 30 dB DET
Mkr1 2.401 670 0 GHz
Ref Offset 2.04 dB
IlggBldiv Ref 20.00 dBm -12.329 dBm
100
00—
oo
noH—
300
-400
500
£0.0
700
Start 2.40000 GHz Stop 2.48350 GHz

Sweep 8.000 ms (1001 pts)

N 2401670 0 GHz -12.329 dBm
2 N f 2480 327 0 GHz -11.898 dBm
3
4
5 E
6
7
8
9
10 B
11 =
i i v
I\E}‘ ‘STATUS%
Hopping No. NVNT 2-DH5 2480MHz Ant1
' Keysight Spectrum Analyzer - Swept SA ==
RL [ RF [500 AC | | | SENSE:INT] | | 10:20:00 AM Nov 23, 2023
[Center Freq 2.441750000 GHz | - Avg Type: Log-Pwr TRACE[1]234 5 6
PNO: Fast GO Trig: Free Run Avg|Hold:>100/100 TYPE| M WA
IFGain:Low #Atten: 30 dB DEeT|P
Ref Offset 2.03 dB Mkr1 2.401 920 5 GHz
0 gBiciv__Ref 20.00 dBm -11.117 dBm
100
noof—
oo| &
o
300
-400
S0
£0.0
700
Start 2.40000 GHz Stop 2.48350 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 8.000 ms (1001 pts)
x | | FUNCTION [ FUNCTION WIDTH[
2401920 5 GHz -1 7dBm
2 2480410 5 GHz -12.185 dBm
3
4
5 E
6
7
8
9
10 B
11 =
i i v
I\E} STATUS!
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Hopping No. NVNT 3-DH5 2402MHz Ant1

' Keysight Spectrum Analyzer - Swept SA ==
RL [ RF [500 AC | | | SENSE:INT] | | 10:33:01 AM Nov 23, 2023
[Center Freq 2.441750000 GHz i

| Avg Type: Log-Pwr 345 6

B Trig: Free Run Avg|Hold:>100/100 TYPE| M witass
Foamtow ™ #Atten: 30 0B oeT|P
Mkr1 2.401 837 0 GHz
Ref Offset 2.03 dB
I?.% gedv_ Ref 20.00 dBm -7.833 dBm
100
0,00
0.0 _’
200
300
-400
0.0k
£0.0
700
Start 2.40000 GHz Stop 2.48350 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 8.000 ms (1001 pts)
L L CEUNGEIOHET FEUNCEORWIDUH
N 2401837 0 GHz -7.833 dBm
2 N f 2480410 5 GHz -12.343 dBm
3
4
5 E
6
7
8
9
10 B
11 =
i i ] ¥
I\E}‘ ‘STATUS%
Hopping No. NVNT 3-DH5 2441MHz Ant1
' Keysight Spectrum Analyzer - Swept SA [ |[B
RL [ RF [s0Q aC | | | SEWSE:INT] [ | 10:37:04 AM Nov 23, 2023
[Center Freq 2.441750000 GHz | - Avg Type: Log-Pwr TRACE[1]234 5 6
PNO: Fast GO Trig: Free Run Avg|Hold:>100/100 TYPE| M WA
IFGain:Low #Atten: 30 dB DEeT|P
Ref Offset 2,04 dB Mkr1 2.401 920 5 GHz
0 geiciv__Ref 20.00 dBm -11.115 dBm
100
000f— 4
ool 4
200 -
300
-400
500 by
£0.0
700
Start 2.40000 GHz Stop 2.48350 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 8.000 ms (1001 pts)
2401920 5 GHz -11.1156 dBm
2 2480 327 0 GHz -12.336 dBm
3
4
5 E
6
7
8
9
10 B
11 =
i i v
I\EE STATUS!
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Hopping No. NVNT 3-DH5 2480MHz Ant1

Res BW 100 kHz

#VBW 300 kHz

s Keysight Spectrum Analyzer - Swept SA [
RL [ RF [s0Q aC | | | SEWSE:INT] [ 10:44:24 AM Nov 23, 2023
[Center Freq 2.441750000 GHz | ; Avg Type: Log-Pwr TRACEJ1]234 5 6
PNO: Fast GO Trig: Free Run Avg|Hold:>100/100 TYPE l; AN
IFGain:Low #Atten: 30 dB DET
MKkr1 2.401 753 5 GHz
Ref Offset 2.03 dB
IlggBldiv Ref 20.00 dBm -11.677 dBm
100
00— .
Y] e —
Relis] N
-400
00
£0.0
700
Start 2.40000 GHz Stop 2.48350 GHz

Sweep 8.000 ms (1001 pts)

f 24804105 GHz

2
3
4
5
6
7
8
9
10
1

-14.337 dBm

2.401 753 5 GHz A11.677 dBm

FUNCTI 3 7

i

e
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STATUS |
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11. DWELL TIME

Test Requirement: FCC Part15 C Section 15.247 (a)(1)(iii)

Test Method: ANSI C63.10:2013

Receiver setup: RBW=1MHz, VBW=3MHz, Span=0Hz, Detector=Peak
Limit: 0.4 Second

11.1 Test Setup

EUT SPECTRUM
ANALYZER

11.2 Test procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the spectrum.

2. Set spectrum analyzer span = OHz;

3. Set RBW = 1MHz and VBW = 3MHz.Sweep = as necessary to capture the entire dwell time per hopping
channel. Set the EUT for DH5, DH3 and DH1 packet transmitting.

4. Use the marker-delta function to determine the dwell time. If this value varies with different modes of
operation (e.g.. data rate. modulation format. etc.). repeat this test for each variation. The limit is specified in
one of the subparagraphs of this Section. Submit this plot(s).

11.3 DEVIATION FROM STANDARD

No deviation.
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11.4 Test Result

Mode Frequency | Antenna Pulse Total Dwell Burst Period Limit | Verdict
(MHz) Time Time (ms) Count | Time (ms) | (ms)
(ms)
1-DHA1 2441 Ant1 0.376 118.816 316 31600 400 Pass
1-DH3 2441 Ant1 1.632 256.224 157 31600 400 Pass
1-DH5 2441 Ant1 2.88 308.16 107 31600 400 Pass
2-DH1 2441 Ant1 0.385 122.045 317 31600 400 Pass
2-DH3 2441 Ant1 1.63 252.65 155 31600 400 Pass
2-DH5 2441 Ant1 2.886 305.916 106 31600 400 Pass
3-DH1 2441 Ant1 0.386 122.748 318 31600 400 Pass
3-DH3 2441 Ant1 1.637 265.194 162 31600 400 Pass
3-DH5 2441 Ant1 2.888 242.592 84 31600 400 Pass
Remarks:

The test period: T= 0.4 Second/Channel x 79 Channel = 31.6 s
(1/2/3)-DH1: Dwell time (ms) = Pulse Time (ms) * [1600 / (2 * 79)] * 31.6s

(1/2/3)-DH3: Dwell time (ms) = Pulse Time (ms) * [1600 / (4 * 79)] * 31.6s
(1/2/3)-DH5: Dwell time (ms) = Pulse Time (ms) * [1600 / (6 * 79)] * 31.6s
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Test Graphs

Dwell NVNT 1-DH1 2441MHz Ant1 One Burst

RL [s00  AC | l [ SENSENT] ] l 10:46:47 AM Nov 23, 2023 |
Eenter Freq 2.441000000 GHz Trig Delay-500.0 ps Avg Type: Log-Pwr 3456
PNO: Fast - Trig:Video ;
I IFGain:Low #Atten: 30 dB NN N
AMKr1 376.0 ps
Ref Offset 2.04 dB
I1Lo de/div__ Ref 20.00 dBm 0.14 dB
og
100
0,00
i 1A2 TRIG LVL|
200 W—>
300 i
-400 |
-E0.0 [ L
600 -
70 nl ‘ : ‘
Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.00 ms (10001 pts
FUNC -~
A2 t (4) 376.0 us (A) 0.14dB
2| F t 490.0 us -23.03 dBm
3
4
5
6
7
8
9
10
11

MsG ‘

‘STATUS ‘

Dwell NVNT 1-DH1 2441MHz Ant1 Accumulated

RL [s0Q AC |

SENSE:INT] [

10:47:20 AM Nov

[Center Freq 2.441000000 GHz

]

PNO: Fast -+

IFGain:Low

Trig: Free Run
#Atten: 30 dB

[
Avg Type: Log-Pwr

TRACE

Ref Offset 2.04 dB

l1Lt'J"c'iB!div Ref 20.00 dBm

0.0

000

-100

=200

=300

-40.0

500

E00

Center 2.441000000 GHz

Res BW 1.0 MHz

#VBW 3.0 MHz

Span 0 Hz
Sweep 31.60 s (10001 pts

IMSG ‘

‘STATUS ‘
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