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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
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Hopping No. NVNT 1-DH5 2480MHz

Ant1

o Keysight Spectrum Analyzer - Swept SA = @7
RL [ RF [soe ac | | | SENSE:INT]| | | 10:48:04 AMJan 23, 2024
[Center Freq 2.441750000 GHz Avg Type: Log-Pwr i (EEEET

PNO: Fast (0 Trig: Free Run
IFGain:Low #Atten: 30 dB

AvglHold:>100/100

DET|P M

Ref Offset 2.03 dB
Ref 20.00 dBm

Mkr1 2.401 920 5 GHz
-0.057 dBm

I10 dBidiv
Log

o000

10.0F— 1
LX

-10.0

-200

-300

-400

500

0.0

-70.0

Start 2.40000 GHz
Res BW 100 kHz

#VBW 300 kHz

Stop 2.48350 GHz
Sweep 8.000 ms (1001 pts)

2401920 5 GHz
2.479 993 0 GHz

[ X ] v | FUcon [ FvCronwon

-0.057 dBm
0.869 dBm

FUNC E s

in

|y
[ SOV ~NOEAEW

e

MSG‘

STATUS i

Hopping No. NVNT 2-DH5 2402MHz Ant1

o Keysight Spectrum Analyzer - Swept SA = @7
RL RF [s00 ac | | | SENSE:INT] | 10:51:38 AM Jan 23, 2024
[Center Freq 2.441750000 GHz | Avg Type: Log-Pwr

TRACE[ 3

5 Trig: Free Run Avg|Hold:>100/100 TYPE|M
oo 7 #Atten: 30 4B oET|P
Mkr1 2.401 503 0 GHz
Ref Offset 2.03 dB
Im;ﬁsmw Ref 20.00 dBm -6.360 dBm
10.0
I b Al
200
300
400
00
£0.0
700
Start 2.40000 GHz Stop 2.48350 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 8.000 ms (1001 pts)

FUNCTION | FUNCTION WIDTH[
-6.360 dBm

-4.017 dBm

2.401 503 0 GHz
2.480 327 0 GHz

in

|y
[ =mOLONOAEWN

e

IMSG

STATUS 1

& 0755-27782934

B admin@zht-lab.cn

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



‘ )

Project No.: ZHT-240112005E
Page 58 of 73

ZHONGHAN
Hopping No. NVNT 2-DH5 2441MHz Ant1 B
E Keysight Spectrum Anabyze: - Swept SA T
RL [ RF [soe ac | | | SENSE:INT]| | | 10:55:49 AMJan 23, 2024
[Center Freq 2.441750000 GHz - Avg Type: Log-Pwr TRACE[112345 6
PNO: Fast (0 Trig: Free Run Avg|Hold:>100/100 TYPE| MR
I IFGain:Low #Atten: 30 dB DET|P MM
Mkr1 2.401 837 0 GHz
b BEmssHS ‘5367 dim
10.00—
0.00 J’ : 7
100
-200
-300
400 H
500
-60.0
700
Start 2.40000 GHz Stop 2.48350 GHz

Res BW 100 kHz

#VBW 300 kHz

Sweep 8.000 ms (1001 pts)

N

N
=z

2.401 837 0 GHz
2.480 160 0 GHz

[ X ] v | FUcon [ Fvcronwon

3Hz ~ -3.357 dBm
0.762 dBm

FUNC E

in

|
[ SOV ~NOEAEW

e

MSG‘

‘STATUS i

Hopping No. NVNT 2-DH5 2480MHz Ant1

I Ky ight Spectrum Anakyser SWeptSA o L e
RL [ RF [soe ac | | | SENSE:INT]| | | 11:03:05 AMJan 23, 2024
[Center Freq 2.441750000 GHz | : Avg Type: Log-Pwr TRACE[T
PNO: Fast (0 Trig: Free Run Avg|Hold:>100/100 TYPE| M WA
IFGain:Low #Atten: 30 dB DET|P MM
Mkr1 2.401 670 0 GHz
Ref Offset 2.03 dB
Im;ﬁsmw Ref 20.00 dBm -4.273 dBm
10.0
0.00 * i ﬁL
Bl = |
-200
-300
-40.0
ool
-60.0
700
Start 2.40000 GHz Stop 2.48350 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 8.000 ms (1001 pts)

[ T T o
2401670 0 GHz -4.273 dBm

2 2.480 076 5 GHz -0.082 dBm

3

4

5 E

6

7

8

9
10 |
11 -
< . »

LES sTATUS|

& 0755-27782934

B admin@zht-lab.cn

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



‘ )

Project No.: ZHT-240112005E
Page 59 of 73

ZHONGHAN
Hopping No. NVNT 3-DH5 2402MHz Ant1 B
E Keysight Spectrum Anabyze: - Swept SA T
RL [ RF [soe ac | | | SENSE:INT]| | | 11:07:15 AMJan 23, 2024
[Center Freq 2.441750000 GHz - Avg Type: Log-Pwr TRACE[112345 6
PNO: Fast (0 Trig: Free Run Avg|Hold:>100/100 TYPE| MR
I IFGain:Low #Atten: 30 dB L L
Mkr1 2.401 753 5 GHz
bisa BERSRS 4083 g
10.0
0.00 40 T
ang i
-200
-300
-40.0 b
500 .'
-60.0
700
Start 2.40000 GHz Stop 2.48350 GHz

Res BW 100 kHz

#VBW 300 kHz

Sweep 8.000 ms (1001 pts)

N

N
=z

[ X ] v | FUon [ FvCronwon

24017535GHz ~ -4.062dBm
2.480 243 5 GHz -3.967 dBm

FUNC E

in

|
[ SOV ~NOEAEW

e

MSG‘

‘STATUS i

Hopping No. NVNT 3-DH5 2441MHz Ant1

s Keysight Spectrum Analyzer - Swept SA @lﬁﬂi
RL [ RF [soe ac | | | SENSE:INT]| | | 11:31:44 AMJan 23, 2024
[Center Freq 2.441750000 GHz | : Avg Type: Log-Pwr TRACE[T
PNO: Fast (0 Trig: Free Run Avg|Hold:>100/100 TYPE| M WA
IFGain:Low #Atten: 30 dB DET|P N1
Mkr1 2.402 004 0 GHz
Ref Offset 2.04 dB
Im;ﬁsmw Ref 20.00 dBm -0.679 dBm
10.0— 14 :
0.00 TavLRgl, oy R PAR R LY Y ’<”>;
100
-200
-300
00
500
-60.0
700
Start 2.40000 GHz Stop 2.48350 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 8.000 ms (1001 pts)

[ T T Fucon
2.402 004 0 GHz -0.679 dBm

2 2480 410 5 GHz -2.900 dBm

3

4

5 E

6

7

8

9
10 |
11 -
< . »

LES sTATUS|

& 0755-27782934

B admin@zht-lab.cn

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



Project No.: ZHT-240112005E

)
‘ Page 60 of 73

ZHONGHAN

Hopping No. NVNT 3-DH5 2480MHz Ant1 B
[ Keysight Spectrum Anshyzer - Swept SA T
RL [ RF [soe ac | | | SENSE:INT]| | | 11:44:38 AMJan 23, 2024
[Center Freq 2.441750000 GHz | - Avg Type: Log-Pwr TRACE[112345 6
PNO: Fast (0 1rig: FreeRun Avg|Hold:>100/100 TYPE]M WA
IFGain:Low #Atten: 30 dB DET|P M
Mkr1 2.401 753 5 GHz
Ref Offset 2.03 dB
I?_?J daidv__Ref 20.00 dBm -3.237 dBm
10.04—
DDD*;-. A TR S S A R AR T e T R i
0.0 |
200
-300
ool
sof
-60.0
700
Start 2.40000 GHz Stop 2.48350 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 8.000 ms (1001 pts)
woseTRe[sll X T ¥ [ _FONCTION ] FUNCTIONwioTH] FUNCTION VALUE -
N f 2.401 753 5 GHz -3.237 dBm
2 N f 2.480 327 0 GHz -3.148 dBm
3
4
5 E
6
7
8
9
10 I
11 5
A n | ¢
I\EE STATUS%

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



D) Project No.: ZHT-240112005E
‘ Page 61 of 73
ZHONGHAN

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 Pulse Total Dwell Burst Period Limit Verdict
(MHz) Time (ms) Time (ms) Count Time (ms) (ms)
GFSK 2441 0.376 119.192 317 31600 400 Pass
GFSK 2441 1.632 261.12 160 31600 400 Pass
GFSK 2441 2.881 299.624 104 31600 400 Pass
m/4DQPSK 2441 0.387 123.453 319 31600 400 Pass
m/4DQPSK 2441 1.639 258.962 158 31600 400 Pass
m/4DQPSK 2441 2.886 311.688 108 31600 400 Pass
8DPSK 2441 0.388 123.384 318 31600 400 Pass
8DPSK 2441 1.637 260.283 159 31600 400 Pass
8DPSK 2441 2.888 326.344 113 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
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Dwell NVNT 1-DH3 2441MHz Ant1 One Burst
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Dwell NVNT 1-DH5 2441MHz Ant1 One Burst
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Dwell NVNT 2-DH1 2441MHz Ant1 One Burst
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Dwell NVNT 2-DH3 2441MHz Ant1 One Burst
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Dwell NVNT 2-DH5 2441MHz Ant1 One Burst
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Dwell NVNT 3-DH1 2441MHz Ant1 One Burst

RL

AC | | | SENSE:INT] |

[
Center Freq 2.441000000 GHz Trig Delay-500.0 ps Avg Type: Log-Pwr
Ir T Treq H pﬁﬂ —»—  Trig: Video VB
IFGain:Low #Atten: 30 dB DET|P NN
AMkr1 388.0 ps
Ref Offset 2.04 dB
I1Ln dBidiv_ Ref 20.00 dBm -3.07 dB
og
0.0 !
,_..“’1.’_\.2
- j 5" TRIG LvL
00
-20.0
300
0.0
-50.0 i
600 ' ;
JUUI | |
Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MIHz #/BW 3.0 MHz Sweep 10.00 ms (10001 pts

[ v | Funcrion
388.0 us (A) -3.07 dB
497.0us -2.75 dBm

FUNCT LUE -

Y
SOWONAOEWN

n 'L

IMSG ‘ ‘STATUS ‘

Dwell NVNT 3-DH1 2441MHz Ant1 Accumulated

RL S0 AC [ | | SENSE:INT] [ |
[Center Freq 2.441000000 GHz - Avg Type: Log-Pwr
PNO: Fast —»— Trig: Free Run
IFGain:Low #Atten: 30 dB

Ref Offset 2.04 dB
I1LU dBidiv  Ref 20.00 dBm

10.0

0.oo [ RO L T

-100
=200
300
-400 ‘

500

E0D

=700

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 31.60 s (10001 pts]

IMSG ‘ ‘STATUS ‘

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



D) Project No.: ZHT-240112005E
‘ Page 70 of 73

ZHONGHAN

Dwell NVNT 3-DH3 2441MHz Ant1 One Burst
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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 -0.58 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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