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Band Edge(Hopping) NVNT 2-DH5 2402MHz Ant1 Ref

'MSG ‘

|m Keysight Spectrum Analyzer - Swept SA =R

RL [ RF [s0Q aC | | | SEWSE:INT] [ | 02:23:52 PMDec 28, 2023

[Center Freq 2.402000000 GHz : Avg Type: Log-Pwr TRACEJ1[334 5 6

PNO: Wide -»— Trig: FreeRun Avg|Hold: 2000/2000 TYPE| M wiaAniodine

IFGain:Low #Atten: 30 dB DEeT|P
Mkr1 2.403 000 GHz
Ref Offset 2.03 dB

10 dBidiv  Ref 20.00 dBm -10.773 dBm
JILog
0.0
00o

400 ‘

200
300
400
400
E0nf
700

Center 2402000 GHz Span 8.000 MHz

Res BW 100 kHz #/BW 300 kHz Sweep 1.000 ms (1001 pts)

‘STATUS}

Band Edge(Hopping) NVNT 2-DH5 2402MHz Ant1 Emission

Res BW 100 kHz

' Keysight Spectrum Analyzer - Swept SA =R
RL [ RF [s0Q AC | | SEWSE:INT] | 02:24:26 PMDec 28, 2023
[Center Freq 2.356000000 GHz | . Avg Type: Log-Pwr TRACETi[234 5 6
PNO: Fast ~»— Trig: FreeRun Avg|Hold: 2000/2000 TYPE| Mty
IFGain:Low #Atten: 30 dB DEeT|P
Mkr1 2.401 8 GHz
Ref Offset 2.03 dB
IlggBldiv Ref 20.00 dBm -11.036 dBm
100
0,00 , —
100 0 .
200 MY
-30.0 DL1 -.5\.3.77 dBm|
-400
=00
-B00 P et ., -
700
Start 2.30600 GHz Stop 2.40600 GHz

#VBW 300 kHz

Sweep 9.600 ms (1001 pts)

f
f
f
f

aa
S OoOWENONEWN

FUNCTION FUNCTION W1

2.401 8 GHz -11.036 dBm
2.400 0 GHz -58.225 dBm
2.390 0 GHz -57.862 dBm
2.3641 GHz -54.929 dBm
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e

MsG

STATUS |
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Band Edge(Hopping) NVNT 2-DH5 2480MHz Ant1 Ref
—E Keysight Spectrum Analyzer - Swept SA ==
RL [ RF [500 AC | | | SENSE:INT] | | 02:32:02 PMDec 28, 2023
[Center Freq 2.480000000 GHz - Avg Type: Log-Pwr TRACE[1]234 5 6
PNO: Wide -»— Trig: FreeRun Avg|Hold: 2000/2000 TYPE| M wiaAniodine
IFGain:Low #Atten: 30 dB DEeT|P
Mkr1 2.478 000 GHz
Ref Offset 2.03 dB
10 d8/div  Ref 20,00 dBm -9.456 dBm
JILog
0.0
00o
100 ’
EAT L
300
400
400
00
700
Center 2480000 GHz Span 8.000 MHz
Res BW 100 kHz #/BW 300 kHz Sweep 1.000 ms (1001 pts)
'MSG‘ ‘STATUS%
Band Edge(Hopping) NVNT 2-DH5 2480MHz Ant1 Emission
s Keysight Spectrum Analyzer - Swept SA' s il
RL [ RF [s0Q aC | | | SEWSE:INT] [ | 02:32:35 PMDec 28, 2023
[Center Freq 2.526000000 GHz | - Avg Type: Log-Pwr TRACE[1]234 5 6
PNO: Fast ~»— Trig: FreeRun Avg|Hold: 2000/2000 TYPE| Mty
IFGain:Low #Atten: 30 dB DEeT|P
Mkr1 2.480 1 GHz
Ref Offset 2.03 dB
IlggBldiv Ref 20.00 dBm -9.896 dBm
100
0,00 — 1
100 0
oo f—1
-30.0 DL1 -28.46 ciE\m:I
-400
=00
£0.0
700
Start 2.47600 GHz Stop 2.57600 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts)
T —— e L EHOHL L EUNCRORWIDUH]
N f 2.4801 GHz -9.896 dBm
2 N f 2.483 5 GHz -58.046 dBm
3 N f 2.500 0 GHz -58.276 dBm
4 N f 2.4959 GHz -56.135 dBm
5 E
6
7
8
9
10 B
11 =
i i ] ¥
I\;} STATUS%
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Band Edge(Hopping) NVNT 3-DH5 2402MHz Ant1 Ref

|m Keysight Spectrum Analyzer - Swept SA [
RL [ RF [500 AC | | | SENSE:INT] | | 02:35:26 PMDec 28, 2023
[Center Freq 2.402000000 GHz : Avg Type: Log-Pwr TRACEJ1[334 5 6
PNO: Wide -»— Trig: FreeRun Avg|Hold: 2000/2000 TYPE| M wiaAniodine
IFGain:Low #Atten: 30 dB DEeT|P
Mkr1 2.405 000 GHz
Ref Offset 2.03 dB
10 dBidiv  Ref 20.00 dBm -10.650 dBm
JLog
0.0
00o
100 .
200
300
400
400
00
700
Center 2402000 GHz Span 8.000 MHz
Res BW 100 kHz #/BW 300 kHz Sweep 1.000 ms (1001 pts)

'MSG ‘

‘STATUS ;

Band Edge(Hopping) NVNT 3-DH5 2402MHz Ant1 Emission

s Keysight Spectrum Analyzer - Swept SA' s el
RL [ RF [500 AC | | | SENSE:INT] | | 02:35:57 PMDec 28, 2023
[Center Freq 2.356000000 GHz | . Avg Type: Log-Pwr TRACETi[234 5 6
PNO: Fast ~»— Trig: FreeRun Avg|Hold: 2000/2000 TYPE| Mty
IFGain:Low #Atten: 30 dB DEeT|P
Mkr1 2.405 0 GHz
Ref Offset 2.03 dB
IlggBldiv Ref 20.00 dBm -11.831 dBm
100
0,00 ;
100 ’
200 -
300 DL1 -30.65 dEim
-400
=00
00 Pt
700
Start 2.30600 GHz Stop 2.40600 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts)
N 2401753 5§ GHz -16.777 dBm
2 N f 2480 410 5 GHz -14.361 dBm
3
4
5 E
6
7
8
9
10
11
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e

MsG

STATUS
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Band Edge(Hopping) NVNT 3-DH5 2480MHz Ant1 Ref
—E Keysight Spectrum Analyzer - Swept SA =R
RL [ RF [50Q AcC | [ | SENSE:INT] [ | 02:42:17 PMDec 28, 2023
[Center Freq 2.480000000 GHz . Avg Type: Log-Pwr TRACETi[234 5 6
PNO: Wide -»— Trig: FreeRun Avg|Hold: 2000/2000 TYPE| M wiaAniodine
IFGain:Low #Atten: 30 dB DEeT|P
Mkr1 2.477 000 GHz
Ref Offset 2.03 dB
10 de/div  Ref 20.00 dBm -9.493 dBm
JILog
0.0
000
100 - .
200
300
400
-50.0
B0
700
Center 2.480000 GHz Span 8.000 MHz
Res BW 100 kHz #/BW 300 kHz Sweep 1.000 ms (1001 pts)
'MSG‘ ‘STATUS%
Band Edge(Hopping) NVNT 3-DH5 2480MHz Ant1 Emission
' Keysight Spectrum Analyzer - Swept SA o) & e
RL [ RF [s0Q aC | | | SEWSE:INT] [ | 02:42:49 PMDec 28, 2023
[Center Freq 2.526000000 GHz | - Avg Type: Log-Pwr TRACE[1/234 5 6
PNO: Fast ~»— Trig: FreeRun Avg|Hold: 2000/2000 TYPE| Mty
IFGain:Low #Atten: 30 dB DEeT|P
Mkr1 2.476 0 GHz
Ref Offset 2.03 dB
I?.% gaidiv__Ref 20.00 dBm -9.580 dBm
00
nook
0.0 ) T
ol
-30.0 DL1 -28.49 ciE\m:I
400
-50.0
700
Start 2.47600 GHz Stop 2.57600 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts)
N f 2476 0 GHz -9.580 dBm
2 N f 2483 5 GHz -58.473 dBm
3 N f 2.500 0 GHz -58.690 dBm
4 N f 24851 GHz -56.108 dBm
5 E
6
7
8
9
10 |
11 =
i i ] ¥
I\g} STATUS%
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7.20DB&99% BANDWIDTH

Test Requirement: FCC Part15 C Section 15.247 (a)(1)
Test Method: ANSI C63.10:2013

7.1 Test Setup

EUT SPECTRUM
ANALYZER

7.2 Limit
N/A

7.3 Test procedure
1. Set RBW = 30 kHz.
Set the video bandwidth (VBW) = 3 x RBW.

Detector = Peak.

2.

3.

4. Trace mode = max hold.
5. Sweep = auto couple.

6. Allow the trace to stabilize.
7.

Measure the maximum width of the emission that is constrained by the frequencies associated with the two
outermost amplitude points (upper and lower frequencies) that are attenuated by 6 dB relative to the
maximum level measured in the fundamental emission.

7.4 DEVIATION FROM STANDARD

No deviation.

7.5 Test Result

20dB Emission

Mode Test channel Bandwidth (MHz) Result
Lowest 0.981

GFSK Middle 0.964 Pass
Highest 0.96
Lowest 1.27

m/4DQPSK Middle 1.272 Pass
Highest 1.265
Lowest 1.284

8DPSK Middle 1.268 Pass
Highest 1.267

& 0755-27782934 (X admin@zht-lab.cn & http://www.zht-lab.cn



‘ )

ZHONGHAN

Project No.: ZHT-231222023E
Page 55 of 90

Test Graphs
-20dB Bandwidth NVNT 1-DH5 2402MHz Ant1
' Keysight Spectrum Analyzer - Occupied BW ==
RL [ RF [s0Q AC | | | SEWSE:INT] [ | 02:12:25 PMDec 28, 2023
Eenter Freq 2.402000000 GHz | Center Freq: 2.402000000 GHz Radio Std: Neone
+«p. Trig: Free Run Avg|Hold: 100/100
I | #FGain:Low #Atten: 30 dB Radio Device: BTS
Mkr3 2.402489 GHz
Ref Offset 2.03 dB
I1Lo dgidiv_ Ref 22.03 dBm -32.673 dBm
og
120
203
797
180 =
280 . ) - =T 0
-38.0 - —
480
520
8.0
Center 2.402 GHz Span 2 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.667 ms
QOccupied Bandwidth Total Power -4.24 dBm
884.62 kHz
Transmit Freq Error -1.935 kHz % of OBW Power 99.00 %
x dB Bandwidth 981.4 kHz x dB -20.00 dB
MEG‘ ‘STATUS%

-20dB Bandwidth NVNT 1-DH5 2441MHz Ant1

' Keysight Spectrum Analyzer - Occupied BW ==
RL [ RF [s0Q AC | | | SEWSE:INT] [ | 02:15:53 PMDec 28, 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 2.441478 GHz
Ref Offset 2.04 dB
I1Lo dgidiv__ Ref 22.04 dBm -30.908 dBm
og
120
2,04
795
180 3
280 ‘
-38.0 0
480
520
8.0
Center 2.441 GHz Span 2 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.667 ms
QOccupied Bandwidth Total Power -3.00 dBm
869.53 kHz
Transmit Freq Error -4.294 kHz % of OBW Power 99.00 %
x dB Bandwidth 963.9 kHz x dB -20.00 dB
IMSG STATUS!

& 0755-27782934 B admin@zht-lab.cn
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-20dB Bandwidth NVNT 1-DH5 2480MHz Ant1
' Keysight Spectrum Analyzer - Occupied BW ==
RL [ RF [s0Q AC | | | SEWSE:INT] [ | 02:18:54 PMDec 28, 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 2.48048 GHz
Ref Offset 2.03 dB
I1Lo dgidiv_ Ref 22.03 dBm -30.822 dBm
og
12.0
203
747
-18.0
-28.0 ’ ‘
0 Ll
-45.0
a0 |
-68.0
Center 2.48 GHz Span 2 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.667 ms

Occupied Bandwidth Total Power -2.82 dBm
874.98 kHz

Transmit Freq Error 64 Hz % of OBW Power 99.00 %

x dB Bandwidth 960.3 kHz x dB -20.00 dB

MSG ‘ ‘STATUS |

-20dB Bandwidth NVNT 2-DH5 2402MHz Ant1

' Keysight Spectrum Analyzer - Occupied BW = EE
RL [ RF [s0Q AC | | | SEWSE:INT] [ | 02:22:11 PMDec 28, 2023
Eenter Freq 2.402000000 GHz | Center Freq: 2.402000000 GHz Radio Std: Neone
+«p. Trig: Free Run Avg|Hold: 100/100
I | #FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 2,03 dB Mkr3 2.402632 GHz
10d8/div_ Ref 22.03 dBm -31.808 dBm
Log
12.0
203
747
-18.0 y
-28.0 0
380 M.t
-45.0 <7
550
-68.0
Center 2.402 GHz Span 2 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.667 ms

Occupied Bandwidth Total Power -4,98 dBm
1.1725 MHz
Transmit Freq Error -3.418 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.270 MHz x dB -20.00 dB
IMSG STATUS!

& 0755-27782934 B admin@zht-lab.cn
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-20dB Bandwidth NVNT 2-DH5 2441MHz Ant1

' Keysight Spectrum Analyzer - Occupied BW ==
RL [ RF [s0Q AC | | | SEWSE:INT] [ | 02:25:24 PMDec 28, 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 2.441636 GHz
10d8/div_ Ref 22.04 dBm -30.907 dBm
Log
12.0
204
-7.96
-18.0 3
-28.0 i .
380
-45.0
550
-68.0
Center 2.441 GHz Span 2 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.667 ms

Occupied Bandwidth Total Power -3.87 dBm
1.1806 MHz

Transmit Freq Error 417 Hz % of OBW Power 99.00 %

x dB Bandwidth 1.272 MHz x dB -20.00 dB

MSG ‘ ‘STATUS |

-20dB Bandwidth NVNT 2-DH5 2480MHz Ant1

' Keysight Spectrum Analyzer - Occupied BW ==
RL [ RF [s0Q AC | | | SEWSE:INT] [ | 02:30:25 PMDec 28, 2023
Eenter Freq 2.480000000 GHz | Center Freq: 2.480000000 GHz Radio Std: Neone
+«p. Trig: Free Run Avg|Hold: 100/100
I | #FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 2,03 dB Mkr3 2.48063 GHz
10d8/div_ Ref 22.03 dBm -31.321 dBm
Log
12.0
203
747
-18.0 o
280 | ’
8.0 -
45 0 [l
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 -3.71 dBm
1.1744 MHz
Transmit Freq Error -2.848 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.265 MHz x dB -20.00 dB
IMSG STATUS!

& 0755-27782934 B admin@zht-lab.cn
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-20dB Bandwidth NVNT 3-DH5 2402MHz Ant1

o Keysight Spectrum Analyzer - Occupied BW ==
RL [ RF [s0Q AC | | | SEWSE:INT] [ | 02:33:42 PMDec 28, 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 2.402643 GHz
10d8/div_ Ref 22.03 dBm -35.850 dBm
Log
12.0
203
747
-18.0
280 3
380 ’
450 | e
550
-68.0
Center 2.402 GHz Span 2 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.667 ms

Occupied Bandwidth Total Power -4.79 dBm
1.1789 MHz

Transmit Freq Error 1.055 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.284 MHz x dB -20.00 dB

MSG ‘ ‘STATUS |

-20dB Bandwidth NVNT 3-DH5 2441MHz Ant1

' Keysight Spectrum Analyzer - Occupied BW ==
RL [ RF [s0Q AC | | | SEWSE:INT] [ | 02:36:59 PMDec 28, 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 2.441638 GHz
10d8/div_ Ref 22.04 dBm -32.633 dBm
Log
12.0
204
-7.96
-18.0
-28.0 . 0
380 ]
48,0 |
550
-68.0
Center 2.441 GHz Span 2 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.667 ms

Occupied Bandwidth Total Power -4.04 dBm
1.1869 MHz
Transmit Freq Error 3.987 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.268 MHz x dB -20.00 dB
IMSG STATUS!

& 0755-27782934 B admin@zht-lab.cn
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-20dB Bandwidth NVNT 3-DH5 2480MHz Ant1

=R

02:40:37 PMDec 28, 2023

' Keysight Spectrum Analyzer - Occupied BW
RL [ RF [s0Q AC | | | SENSE:INT] |
Eenter Freq 2.480000000 GHz | Center Freq: 2.480000000 GHz

Radio Std: Nene

+«p. Trig: Free Run Avg|Hold: 100/100
I | #FGain:Low #Atten: 30 dB Radio Device: BTS
Mkr3 2.480637 GHz
oo Epmne 2872 am
20
203
-7.97
-18.0 - e S VA
280 g il . ’!
3|0 AS
450
550
560
Center 2.48 GHz Span 2 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.667 ms

Occupied Bandwidth Total Power -3.84 dBm
1.1891 MHz
Transmit Freq Error 2.970 kHz % of OBW Power
x dB Bandwidth 1.267 MHz x dB -20.00 dB
IMSG STATUS |

& 0755-27782934 B admin@zht-lab.cn

& http://www.zht-lab.cn
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8. Maximum Peak Output Power

Test Requirement:
Test Method:

FCC Part15 C Section 15.247 (b)(1)
ANSI C63.10:2013

8.1 Block Diagram Of Test Setup

SPECTRUM
ANALYZER

ELT

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((JCCI)BIr_ri]r)mt Result
Lowest -10.23
GFSK Middle -9.16 21.00 Pass
Highest -9.05
Lowest -9.01
m/4DQPSK Middle -7.95 21.00 Pass
Highest -7.83
Lowest -8.34
8DPSK Middle -7.25 21.00 Pass
Highest -7.2

& 0755-27782934

X admin@zht-lab.cn

& http://www.zht-lab.cn
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Test Graphs
Peak Power NVNT 1-DH5 2402MHz Ant1
—E Keysight Spectrum Analyzer - Swept SA- [ro 22l
RL [ RF [500 AC | | | SENSE:INT] | | 02:11:55 PMDec 28, 2023
[Center Freq 2.402000000 GHz | : Avg Type: Log-Pwr TRACEJ1[334 5 6
PNO: Fast ~»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M WAk
IFGain:Low #Atten: 30 dB DEeT|P
Mkr1 2.401 715 GHz
Ref Offset 2.03 dB
10 dBidiv  Ref 20.00 dBm -10.226 dBm
JILog
0.0
00o
100 = .
200 < i
300 Ve : :
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 1-DH5 2441MHz Ant1
—E Keysight Spectrum Analyzer - Swept SA- [ro 22
RL [ RF [500 AC | | | SENSE:INT] | | 02:15:39 PMDec 28, 2023
[Center Freq 2.441000000 GHz | : Avg Type: Log-Pwr TRACEJ1[334 5 6
PNO: Fast ~»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M WAk
IFGain:Low #Atten: 30 dB DEeT|P
Mkr1 2.441 016 GHz
Ref Offset 2.04 dB
10 dBidiv  Ref 20.00 dBm -9.160 dBm
JILog
0.0
00o
100 0 ——
i . | g . ~ -
el 7 r ~‘
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%

& 0755-27782934 B admin@zht-lab.cn & http://www.zht-lab.cn
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Peak Power NVNT 1-DH5 2480MHz Ant1

Keysight Spectrum Analyzer - Swept SA T
RL [ RF [s0Q aC | | | SEWSE:INT] [ | 02:18:40 PMDec 28, 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

Ref Offset 2.03 dB

10 dBidiv. Ref 20.00 dBm
JILog

Mkr1 2.479 996 GHz
-9.052 dBm

0.0

000

200

=300

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

'M SG ‘ ‘STATUS |

Peak Power NVNT 2-DH5 2402MHz Ant1

Keysight Spectrum Analyze - Swept SA S
RL__[ RF[s00 Ac | [ [ SENSEINT] [ [ 02:21:57 PMDec 28, 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
RefOffset 2.03 dB Mkr1 2.401 992 GHz
10 de/div  Ref 20.00 dBm -9.005 dBm
JILog
0.0
000
100 o 0 e

E00

-70.0

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 |

& 0755-27782934 B admin@zht-lab.cn
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Peak Power NVNT 2-DH5 2441MHz Ant1

Keysight Spectrum Analyzer - Swept SA

[E=REE
—E RL__ | RF_[50Q AC ] [ [ SENSE:INT] I [ 02:25:00 PMDec 28, 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 2.441 218 GHz
10 de/div  Ref 20.00 dBm -7.947 dBm
JILog
0.0
000
100 —

E00

-70.0

Center 2.441000 GHz
Res BW 2.0 MHz #VBW 6.0 MHz

Sweep 1.333 ms (10001 pts

Span 10.00 MHz

'M SG ‘ ‘STATUS ;

Peak Power NVNT 2-DH5 2480MHz Ant1

=R

SENSE:INT] [ |

02:30:10 PMDec 28, 2023

—E Keysight Spectrum Analyzer - Swept SA-
RL | RF_ [500 AC | [ [
[Center Freq 2.480000000 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 2.479 760 GHz
Ref Offset 2.03 dB
10 de/div  Ref 20.00 dBm -7.830 dBm
JILog
0.0
000 -
100 e i M
B0
-700
Center 2.480000 GHz Span 10.00 MHz
Res BW 2.0 MHz #/BW 6.0 MHz Sweep 1.333 ms (10001 pts

'MSG ‘

STATUS |

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

Keysight Spectrum Analyzer - Swept SA T
RL [ RF [500 AC | | | SENSE:INT] | | 02:33:28 PMDec 28, 2023
[Center Freq 2.402000000 GHz | . Avg Type: Log-Pwr TRACENi[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 2.401 892 GHz
-8.339 dBm

0.0

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] [ | 02:36:45 PMDec 28, 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 2.440 899 GHz
Ref Offset 2.04 dB
10 de/div  Ref 20.00 dBm -7.250 dBm
JILog
0.0

E00

-70.0

Center 2.441000 GHz

Res BW 2.0 MHz #VBW 6.0 MHz

Span 10.00 MHz
Sweep 1.333 ms (10001 pts

'MSG ‘

STATUS |
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Peak Power NVNT 3-DH5 2480MHz Ant1

Keysight Spectrum Analyzer - Swept SA T
RL [ RF [500 AC | | SENSE:INT] 02:40:23 PMDec 28, 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
RefOffset 2.03 dB Mkr1 2.479 914 GHz
10 de/div  Ref 20.00 dBm -7.201 dBm
JILog
0.0
00o
100 -
o] ! $

=300

-40.0

500

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 |

& 0755-27782934 B admin@zht-lab.cn

& http://www.zht-lab.cn



3 Project No.: ZHT-231222023E
Page 66 of 90

ZHONGHAN

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.
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9.4 Test Result

Modulation Test Channel Separation (MHz) Limit(MHz) Result
GFSK Low 0.916 0.654 PASS
GFSK Middle 1.076 0.643 PASS
GFSK High 0.914 0.64 PASS

m/4DQPSK Low 1.074 0.847 PASS

m/4DQPSK Middle 1.298 0.848 PASS
m/4DQPSK High 1.15 0.843 PASS
8DPSK Low 0.984 0.856 PASS
8DPSK Middle 0.982 0.845 PASS
8DPSK High 1.014 0.845 PASS
Test Graphs
CFS NVNT 1-DH5 2402MHz Ant1 B
—E T | [ senseant] ! | i
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0.0 ——— 0
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:EEIU
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Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms (1001 pts)
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3

4

5

6

7

8

9
10 |
1
< G

MSG sTaTus |

& 0755-27782934 B admin@zht-lab.cn & http://www.zht-lab.cn



‘ )

ZHONGHAN

Project No.: ZHT-231222023E
Page 68 of 90

CFS NVNT 1-DH5 2441MHz Ant1

Res BW 30 kHz

s Keysight Spectrum Analyzer - Swept SA T e )] |
RL [ RF [s00 ac | | | SENSE:INT] [ 02:16:57 PM Dec 28, 2023
[Center Freq 2.441500000 GHz : Avg Type: Log-Pwr TRACE1 56
PNO: Wide 0 1rig: Free Run Avg|Hold:>100/100 TYEEIM v
IFGain:Low #Atten: 30 dB DET|P MM
Mkr1 2.440 978 GHz
Ref Offset 2.04 dB
Iﬂ%i’s’di" Ref 20.00 dBm -12.967 dBm
10.0
0,00 :
100 ‘ -
-20.0 =
-0
-400
50.0
-60.0
700
Center 2.441500 GHz Span 2.000 MHz

#VBW 100 kHz

Sweep 2.133 ms (1001 pts)

[ x ]
N 2.440 978 GHz -12.967 dBm
2 N f 2.442 054 GHz -11.438 dBm
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5 E
6
7
8
9
10 |
11 -
< . »
MSG‘ ‘s‘mms%

CFS NVNT 1-DH5 2480MHz Ant1

s Keysight Spectrum Analyzer - Swept SA @lﬁﬂif
RL [ RF [s00 ac | | | SENSE:INT] [ 02:20:09 PM Dec 28, 2023
[Center Freq 2.479500000 GHz - Avg Type: Log-Pwr TRACE[112345 6
PNO: Wide 0 1rig: Free Run Avg|Hold:>100/100 TYPE|M¥ v
IFGain:Low #Atten: 30 dB DET|P M
Mkr1 2.478 988 GHz
Ref Offset 2.03 dB
Iﬂ%i’s’di" Ref 20.00 dBm -12.290 dBm
10.0
0,00 1
100 0
-20.0
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-400
50.0
-60.0
700
Center 2.479500 GHz Span 2.000 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms (1001 pts)
| A
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CFS NVNT 2-DH5 2402MHz Ant1

Res BW 30 kHz

#VBW 100 kHz

s Keysight Spectrum Analyzer - Swept SA @lﬁﬂif
RL [ RF [soe ac | | | SENSE:INT]| | 02:23:22 PMDec 28, 2023
[Center Freq 2.402500000 GHz - Avg Type: Log-Pwr TRACE[1 5 6
PNO: Wide 0 1rig: Free Run Avg|Hold:>100/100 TYEEIM v
IFGain:Low #Atten: 30 dB DET|P N1
Mkr1 2.401 816 GHz
Ref Offset 2.03 dB
Iﬂ%i’s’di" Ref 20.00 dBm -17.932 dBm
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CFS NVNT 2-DH5 2441MHz Ant1

s Keysight Spectrum Analyzer - Swept SA T e )] |
RL [ RF [soe ac | | | SENSE:INT]| 02:28:27 PM Dec 28, 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¥ v
IFGain:Low #Atten: 30 dB DET|P M
Mkr1 2.440 868 GHz
Ref Offset 2.04 dB
Iﬂ%i’s’di" Ref 20.00 dBm -18.614 dBm
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CFS NVNT 2-DH5 2480MHz Ant1

Res BW 30 kHz

s Keysight Spectrum Analyzer - Swept SA @lﬁﬂif
RL [ RF [soe ac | | | SENSE:INT]| | 02:31:33 PM Dec 28, 2023
[Center Freq 2.479500000 GHz - Avg Type: Log-Pwr TRACE[1 5 6
PNO: Wide 0 1rig: Free Run Avg|Hold:>100/100 TYEEIM v
IFGain:Low #Atten: 30 dB DET|P N1
Mkr1 2.478 982 GHz
Ref Offset 2.03 dB
Iﬂ%i’s’di" Ref 20.00 dBm -14.385 dBm
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0.00
100 ’
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-40.0
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-60.0
700
Center 2.479500 GHz Span 2.000 MHz
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Sweep 2.133 ms (1001 pts)
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CFS NVNT 3-DH5 2402MHz Ant1

s Keysight Spectrum Analyzer - Swept SA T e e |
RL [ RF [soe ac | | | SENSE:INT]| | 02:34:53 PM Dec 28, 2023
[Center Freq 2.402500000 GHz - Avg Type: Log-Pwr TRACE[112345 6
PNO: Wide 0 1rig: Free Run Avg|Hold:>100/100 TYPE|M¥ v
IFGain:Low #Atten: 30 dB DET|P M
Mkr1 2.401 980 GHz
Ref Offset 2.03 dB
Iﬂ%i’s’di" Ref 20.00 dBm -13.415 dBm
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2 N f 2.402 964 GHz -18.380 dBm
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CFS NVNT 3-DH5 2441MHz Ant1

T e )] |

SENSE:INT| | | 02:39:39 PMDec 28, 2023

o Keysight Spectrum Analyzer - Swept SA
RL [ RF [500 ac
[Center Freq 2.441500000 GHz

Avg Type: Log-Pwr TRACE] 56

TYPE|M WY

]

PNO: Wide 0 1rig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 30 dB DET|P NNNP

Ref Offset 2.04 dB

||10 dBidiv _ Ref 20,00 dBm
Log
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FUNCTION FUNCTION W

-12.095 dBm
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e

STATUS

CFS NVNT 3-DH5 2480MHz Ant1

s Keysight Spectrum Analyzer - Swept SA T e )] |
RL [ RF [soe ac | | | SENSE:INT]| | | 02:41:46 PMDec 28, 2023
[Center Freq 2.479500000 GHz - Avg Type: Log-Pwr TRACE] 5 6
PNO: Wide (50 Trig: Free Run Avg|Hold:>100/100 TYPE| M WAAAAAY
IFGain:Low #Atten: 30 dB DET|P N1
Ref Offset 2.03 dB
10 dB/div ~ Ref 20.00 dBm
Log
10.0
0.00
100
200
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-40.0
500
-60.0
700
Center 2.479500 GHz Span 2.000 MHz
Res BW 30 kHz #/BW 100 kHz Sweep 2.133 ms (1001 pts)
S Y FUNCTON ] FUNCTION wioT]
N 2.480 2 GHz -15.071 dBm
2 N f 4.960 5 GHz -45.378 dBm
3 N f 4.960 5 GHz -45.378 dBm
4 N f 7.439 8 GHz -65.486 dBm
5 N f 9.819 5 GHz -66.656 dBm
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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
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Test Graphs

Hopping No. NVNT 1-DH5 2402MHz Ant1

s Keysight Spectrum Analyzer - Swept SA =
RL [ RF [s0Q aC | | | SEWSE:INT] [ | 02:14:01 PMDec 28, 2023
[Center Freq 2.441750000 GHz | . Avg Type: Log-Pwr TRACE[IT2 335 §
PNO: Fast GO Trig: Free Run Avg|Hold:>100/100 TYPE| M+ -
IFGain:Low #Atten: 30 dB DEeT|P
Mkr1 2.401 920 5 GHz
Ref Offset 2.03 dB
IlggBldiv Ref 20.00 dBm -10.990 dBm
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MEG‘
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Hopping No. NVNT 1-DH5 2441MHz Ant1

s Keysight Spectrum Analyzer - Swept SA =
RL [ RF [500 AC | | | SENSE:INT] | | 02:17:11 PMDec 28, 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| M WA
IFGain:Low #Atten: 30 dB DEeT|P
Mkr1 2.402 004 0 GHz
Ref Offset 2.04 dB
IlggBldiv Ref 20.00 dBm -11.084 dBm
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Hopping No. NVNT 1-DH5 2480MHz Ant1
' Keysight Spectrum Analyzer - Swept SA ==
RL [ RF [s0Q aC | | | SEWSE:INT] [ | 02:20:22 PMDec 28, 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 2.401 920 5 GHz
Ref Offset 2.03 dB
IlggBldiv Ref 20.00 dBm -11.532 dBm
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Hopping No. NVNT 2-DH5 2402MHz Antl
—E Keysight Spectrum Analyzer - Swept SA [E=REE

RF [s0Q aC | | | SEWSE:INT] [ | 02:23:38 PMDec 28, 2023

RL |
[Center Freq 2.441750000 GHz | - Avg Type: Log-Pwr TRACEN |
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Hopping No. NVNT 2-DH5 2441MHz Ant1

' Keysight Spectrum Analyzer - Swept SA =
RL [ RF [s0Q aC | | SEWSE:INT] [ | 02:28:41 PMDec 28, 2023
[Center Freq 2.441750000 GHz | Avg Type: Log-Pwr TRACEN23 45 §

PNO: Fast GO Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 30 dB DET|P NNNP

Ref Offset 2.04 dB

I10 dBidiv_ Ref 20.00 dBm
Log
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-11.009 dBm
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Res BW 100 kHz
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#VBW 300 kHz Sweep 8.000 ms (1001 pts)
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Hopping No. NVNT 2-DH5 2480MHz Ant1

' Keysight Spectrum Analyzer - Swept SA =
RL [ RF [s0Q aC | | | SEWSE:INT] [ | 02:31:46 PMDec 28, 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
10 dB/div. Ref 20.00 dBm
Log
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700
Start 2.40000 GHz Stop 2.48350 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 8.000 ms (1001 pts)
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2 2.480 132 GHz -14.473 dBm
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