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Hopping No. NVNT 3-DH5 2402MHz Ant1

Res BW 100 kHz

' Keysight Spectrum Analyzer - Swept SA [z
RL [ RF [50Q AC | [ | SENSE:INT] [ 02:35:10 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 l; AN
IFGain:Low #Atten: 30 dB DET|
Mkr1 2.401 753 5 GHz
Ref Offset 2.03 dB
IlggBldiv Ref 20.00 dBm -15.777 dBm
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Hopping No. NVNT 3-DH5 2441MHz Ant1

' Keysight Spectrum Analyzer - Swept SA =
RL [ RF [s0Q aC | | | SEWSE:INT] [ | 02:38:12 PMDec 28, 2023
[Center Freq 2.441750000 GHz | Avg Type: Log-Pwr TRACEN23 45 §

PNO: Fast o Trig: Free Run
IFGain:Low #Atten: 30 dB

AvglHold:>100/100

DET|P NNNP

Ref Offset 2.04 dB
Ref 20.00 dBm

I10 dBidiv
Log
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Sweep 8.000 ms (1001 pts)
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Hopping No. NVNT 3-DH5 2480MHz Ant1
' Keysight Spectrum Analyzer - Swept SA E=Er
RL [ RF [s0Q aC | | | SEWSE:INT] [ | 02:42:00 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
MKkr2 2.441 750 0 GHz
Ref Offset 2.03 dB
IlggBldiv Ref 20.00 dBm -15.999 dBm
100
0,00
100 1
200 1 B
noft
400
500 |
£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 [ Y | FUNCTION | FUNCTIONWIDTH[ FUNCT UE B
N 2.478 986 GHz -16.889 dBm
2 N f 2.480 000 GHz -12.654 dBm
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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

Modulation Frequency Packet Puliri;l')ime Dw(er:Sti)me I(_:Sl)t Result
GFSK 2441MHz 1-DH1 0.401 127.919 400 Pass
GFSK 2441MHz 1-DH3 1.655 269.765 400 Pass
GFSK 2441MHz 1-DH5 2.904 331.056 400 Pass

m/4DQPSK 2441MHz 2-DHA1 0.41 130.79 400 Pass

m/4DQPSK 2441MHz 2-DH3 1.663 257.765 400 Pass
m/4DQPSK 2441MHz 2-DH5 2.889 297.567 400 Pass
8DPSK 2441MHz 3-DH1 0.411 131.109 400 Pass
8DPSK 2441MHz 3-DH3 1.661 250.811 400 Pass
8DPSK 2441MHz 3-DH5 2912 308.672 400 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

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

Dwell NVNT 1-DH1 2441MHz Ant1 One Burst

RL

AC |

| SENSE:INT] |

[ [
GHz Trig Delay-500.0 us Avg Type: Log-Pwr

[Center Freq 2.441000000 ig De
PNO: Fast —»— Trig: Video
I IFGain:Low #Atten: 30 dB
AMkr1 401.0 ps
Ref Offset 2.04 dB
I1Ln dBiciv__ Ref 20,00 dBm -3.08 dB
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Dwell NVNT 1-DH1 2441MHz Ant1 Accumulated

RL [s00 ac |

| SENSE:INT]| |

[ |
[Center Freq 2.441000000 GHz____| Avg Type: Log-Pur TRACET 13456

PNO: Fast —»— Trig: Free Run
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Dwell NVNT 1-DH3 2441MHz Ant1 One Burst

RL [ 500 AC [ | | SEWSE:INT] [ | 02:45:24 PMDec 28,
[Center Freq 2.441000000 GHz Trig Delay-500.0 s Avg Type: Log-Pwr TRACETS
PNO: Fast - Trig:Video TYPE
I IFGain:Low #Atten: 30 dB DET|P
AMkr1 1.655 ms
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I1Lo de/div__ Ref 20.00 dBm 0.19 dB
og
100
0,00
100
> —y———
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2| F 480.0 us -24.95 dBm
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IMSG ‘STATUS‘

Dwell NVNT 1-DH3 2441MHz Ant1 Accumulated

““““ =
RL [s0Q AC | | | SEWSE:INT] [ | 02:45:58 PMDec 28, 2023
[Center Freq 2.441000000 GHz _ Avg Type: Log-Pwr TRACE[T 2315 §
PNO: Fast ~»— Trig: FreeRun TYPE[W:
IFGain:Low #Atten: 30 dB DET|P !
Ref Offset 2.04 dB
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1 R O
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IMSG‘ ‘STATUS‘
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Dwell NVNT 1-DH5 2441MHz Ant1 One Burst

[s0Q

02:17:17 PMDec 28, 2023

RL AC | T [ SENSEANT] ] I
Eenter Freq 2.441000000 GHz Trig Delay-500.0 ps Avg Type: Log-Pwr TRACE|] 56
PNO: Fast - Trig:Video TYPE
I IFGain:Low #Atten: 30 dB DET|P |
AMkr1 2.904 ms
Ref Offset 2.04 dB
I1Lo de/div__ Ref 20.00 dBm -0.58 dB
og
100
0,00
100
o0 1'52 TRIG LWL
300
-400
=00 & = T T
i LA | U il Ll 3
700 ‘ ] |
Center 2.441000000 GHz Span 0 Hz
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Dwell NVNT 1-DH5 2441MHz Ant1 Accumulated

RL [s0Q AC | | | SEWSE:INT] [ | 02:17:50 PMDec 28, 2023
[Center Freq 2.441000000 GHz - Avg Type: Log-Pwr TRACE[1234 5 6
PNO: Fast ~»— Trig: FreeRun TYPE[W:
IFGain:Low #Atten: 30 dB per]P |
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Dwell NVNT 2-DH1 2441MHz Ant1 One Burst

[s0Q

AC |

SENSE:INT]

02:46:15 PMDec 28,

[Center Freq 2.441000000 GHz

[ [
Trig Delay-500.0 ps Avg Type: Log-Pwr TRACE|
PNO: Fast - Trig:Video TYPE
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10.0
i 142
00 M
e | TRIG LvL
200
300
400
00 f N
B | Wik | |
700 ‘
Center 2.441000000 GHz Span 0 Hz
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Dwell NVNT 2-DH1 2441MHz Ant1 Accumulated

RL [s0Q AC | | | SEWSE:INT] [ | 02:46:48 PMDec 28, 2023 |
[Center Freq 2.441000000 GHz - Avg Type: Log-Pwr ARACE 156
PNO: Fast ~»— Trig: FreeRun TYPE
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Dwell NVNT 2-DH3 2441MHz Ant1 One Burst

u Keys i ==
RL [s0Q AC | | | SEWSE:INT] [ | 02:47:13 PMDec 28, 2023
[Center Freq 2.441000000 GHz Trig Delay-500.0 s Avg Type: Log-Pwr TRACETS
PNO: Fast - Trig:Video TYPE
I IFGain:Low #Atten: 30 dB DET]
AMkr1 1.663 ms
Ref Offset 2.04 dB
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2| F 497.0 us -17.56 dBm
3
4
5 E
6
7
8
9
10 7
11 -
1 n, +
MSG‘ ‘STATUS‘

Dwell NVNT 2-DH3 2441MHz Ant1 Accumulated

To T i)

02:47:47 PMDec 28, 2023

RL [s0Q AC | | | SENSE:INT] | |
[Center Freq 2.441000000 GHz - Avg Type: Log-Pwr TRACE[1234 5 6
PNO: Fast ~»— Trig: FreeRun TYPE
IFGain:Low #Atten: 30 dB DET|
Ref Offset 2.04 dB
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& 0755-27782934

X admin@zht-lab.cn

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



‘ )

ZHONGHAN

Project No.: ZHT-231222023E
Page 85 of 90

Dwell NVNT 2-DH5 2441MHz Ant1 One Burst

RL [50@ AC | T [ SENSEANT] ] I
[Center Freq 2.441000000 GHz Trig Delay-500.0 s Avg Type: Log-Pwr TRACE[.
PNO: Fast - Trig:Video TYPE
I IFGain:Low #Atten: 30 dB DET|P |
AMkr1 2.889 ms
Ref Offset 2.04 dB
I1Lo de/div__ Ref 20.00 dBm -0.34dB
og
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Dwell NVNT 2-DH5 2441MHz Ant1 Accumulated

RL [s0Q AC | | | SEWSE:INT] [ | 02:29:21 PMDECZB,Z
[Center Freq 2.441000000 GHz | - Avg Type: Log-Pwr TRACEI1 3
PNO: Fast ~»— Trig: FreeRun TYPE|
IFGain:Low #Atten: 30 dB DET|P
Ref Offset 2.04 dB
l1Lt'J"c'iBJdiv Ref 20.00 dBm
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IMSG ‘

‘STATUS ‘
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Dwell NVNT 3-DH1 2441MHz Ant1 One Burst

RL [ RF [s0Q AC | | | SEWSE:INT] [ | 02:48:15 PMDec 28, 2023
[Center Freq 2.441000000 GHz Trig Delay-500.0 ps Avg Type: Log-Pwr TRACE[T 2315 6
PNO: Fast - Trig:Video TYPE
I IFGain:Low #Atten: 30 dB DET|P NNNT

Ref Offset 2.04 dB AMKr1 411.0 ps

jodeidiv__Ref 20.00 dBm -0.45 dB
og
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0,00
00
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=200

300

Center 2.441000000 GHz
Res BW 1.0 MHz

Span 0 Hz

h T

350.0 us

Y
S OoOWENONEWN

411.0 us (A)

-0.45dB
-22.62 dBm

Sweep 10.00 ms (10001 pts

FUNCT VALUE -

MsG ‘

‘STATUS ‘

Dwell NVNT 3-DH1 2441MHz Ant1 Accumulated

[s0Q AC |

RL | RF l [ SENSEANT] ] l §3:48:49 P Dec 28,2023 |
[Center Freq 2.441000000 GHz - Avg Type: Log-Pwr TRACE[1234 5 6
PNO: Fast ~»— Trig: FreeRun TYPE| WARAMMAL.
IFGain:Low #Atten: 30 dB DET|P NNNNN
Ref Offset 2.04 dB
l1Lt'J"c'iB!div Ref 20.00 dBm
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| \
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300 ‘ I
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Res BW 1.0 MHz #VBW 3.0 MHz Sweep 31.60 s (10001 pts
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‘STATUS ‘
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Dwell NVNT 3-DH3 2441MHz Ant1 One Burst

. i =
RL [s0Q AC | | | SEWSE:INT] [ | 02:49:08 PMDec 28, 2023
[Center Freq 2.441000000 GHz Trig Delay-500.0 s Avg Type: Log-Pwr TRACETS
PNO: Fast - Trig:Video TYPE
I IFGain:Low #Atten: 30 dB DET|P
AMkr1 1.661 ms
Ref Offset 2.04 dB
I1Lo de/div__ Ref 20.00 dBm 0.74 dB
og
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Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.00 ms (10001 pts
A2 1.661 ms (A) 0.74dB
2| F 482.0 us -22.64 dBm
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IMSG ‘STATUS‘

Dwell NVNT 3-DH3 2441MHz Ant1 Accumulated
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RL [s0Q AC | | | SEWSE:INT] [ | 02:49:41 PMDec 28, 2023
[Center Freq 2.441000000 GHz - Avg Type: Log-Pwr TRACE[1234 5 6
PNO: Fast ~»— Trig: FreeRun TYPE[W:
IFGain:Low #Atten: 30 dB DET|P !
Ref Offset 2.04 dB
l1Lt'J"c'iB.ldiv Ref 20.00 dBm
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IMSG ‘

‘STATUS ‘
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Dwell NVNT 3-DH5 2441MHz Ant1 One Burst

A=)

[s0Q

300

|__RF AC ] [ [ SENSEINT] \ | 123521 PMDec 25,2023
[Center Freq 2.441000000 GHz Trig Delay-500.0 ps Avg Type: Log-Pwr TRACE[T 2315 6
PNO: Fast - Trig:Video TYPE|Wikssitiisd lrw
I IFGain:Low #Atten: 30 dB DET|P ! N
Ref Offset 2.04 dB AMkr1 2.912 ms
10 dBidiy Ref 20.00 dBm -2.98 dB
og
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0.0o
-100
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200 142 L

-400

500
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Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.00 ms (10001 pts
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A2 t (A) 2.912 ms (A) -2.98 dB
2 F 4720 s -21.97 dBm
3
4
5 =
6
7
8
9
10
11 o
< i G
IMSG

‘STATUS ‘

Dwell NVNT 3-DH5 2441MHz Ant1 Accumulated

RL [s0Q AC | | | SEWSE:INT] [ | 02:39:54PMDEC28,2
[Center Freq 2.441000000 GHz | - Avg Type: Log-Pwr TRACEI1 3
PNO: Fast ~»— Trig: FreeRun TYPE|
IFGain:Low #Atten: 30 dB DET|P
Ref Offset 2.04 dB
l1Lt'J"c'iBJdiv Ref 20.00 dBm
0.0
00o
00 I T 1 !I!imil HHlilllll - (TN i LEEL L] Hl:i! T
Hl\ A L “HN I
300 e - 1 T NEITRRT BT OFE RTTRRA i i
AL AT
1 0T A 0 0 |I HHHIH] |
&00 s
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700
Center 2441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 31.60 s (10001 pts

IMSG ‘

‘STATUS ‘
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12. Antenna Requirement

Standard requirement: FCC Part15 C Section 15.203 /247(b)(4)

15.203 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 permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator, the manufacturer may design the unit so that a
broken antenna can be replaced by the user, but the use of a standard antenna jack or electrical connector is
prohibited.

15.247(b) (4) requirement:

(4) The conducted output power limit specified in paragraph (b) of this section is based on the use of
antennas with directional gains that do not exceed 6 dBi. Except as shown in paragraph (c) of this section, if
transmitting antennas of directional gain greater than 6 dBi are used, the conducted output power from the
intentional radiator shall be reduced below the stated values in paragraphs (b)(1), (b)(2), and (b)(3) of this
section, as appropriate, by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

EUT Antenna:

The antenna is PCB Antenna, the best case gain of the antennas is 1.52 dBi, reference to the appendix Il for
details
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13. Test Setup Photo
Reference to the appendix | for details.
14. EUT Constructional Details

Reference to the appendix Il for details.
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