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6.7. Dwell Time

6.7.1. Test Specification

World Standardization Certification & Testing Group (Shenzhen )Co.,ltd.

Test Requirement:

FCC Partl5 C Section 15.247 (a)(1)

Test Method:

ANSI C63.10:2020

The average time of occupancy on any channel shall not
be greater than 0.4 seconds within a period of 0.4

Limit: seconds multiplied by the number of hopping channels
employed.

Test Setup: |_E| s — ]
Spectrum Analyzer EUT

Test Mode: Hopping mode

Test Procedure:

1. The testing follows ANSI C63.10:2020 Measurement
Guidelines.

2. The RF output of EUT was connected to the
spectrum analyzer by RF cable and attenuator. The
path loss was compensated to the results for each
measurement.

3. Set to the maximum power setting and enable the

EUT transmit continuously.

Enable the EUT hopping function.

Use the following spectrum analyzer settings: Span =

zero span, centered on a hopping channel; RBW

shall be =< channel spacing and where possible

RBW should be set >> 1/ T, where T is the expected

dwell time per channel; VBW=RBW,; Sweep = as

necessary to capture the entire dwell time per
hopping channel; Detector function = peak; Trace =
max hold.

6. Measure and record the results in the test report.

2l

Test Result:

PASS
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6.7.2. Test Data

Mode @ Frequency | Pulse Total Burst | Period | Limit | Verdict
(MHz) Time Dwell Count | Time (ms)
(ms) Time (ms)
(ms)
1-DH1 2402 0.404 | 128.876 319 31600 400 Pass
1-DH1 2441 0.405 | 129.195 319 31600 400 Pass
1-DH1 2480 0.405 | 129.195 319 31600 400 Pass
1-DH3 2402 1.66 267.26 161 31600 400 Pass
1-DH3 2441 1.659 | 262.122 158 31600 400 Pass
1-DH3 2480 1.661 | 269.082 162 31600 400 Pass
1-DH5 2402 2.908 305.34 105 31600 400 Pass
1-DH5 2441 2.907 | 305.235 105 31600 400 Pass
1-DH5 2480 2.908 | 331.512 114 31600 400 Pass

Note: 1. In normal mode, hopping rate is 1600 hops/s with 6 slots in 79 hopping channels.

For DH1, With channel hopping rate (1600 / 2 / 79) in Occupancy Time Limit (0.4 X 79) (s), Hops Over
Occupancy Time comes to (1600 /2 / 79) x (0.4 x 79) = 320 hops

For DH3, With channel hopping rate (1600 / 4 / 79) in Occupancy Time Limit (0.4 x 79) (s), Hops Over
Occupancy Time comes to (1600 /4 /79) x (0.4 x 79) = 160 hops

For DH5, With channel hopping rate (1600/ 6 / 79) in Occupancy Time Limit (0.4 x 79) (s), Hops Over
Occupancy Time comes to (1600 /6 /79) x (0.4 x 79) = 106.67 hops

2. Dwell Time(s) = Hops Over Occupancy Time (hops) x Package Transfer Time

Test plots as follows:
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6.8. Pseudorandom Frequency Hopping Sequence
Test Requirement: FCC Partl5 C Section 15.247 (a)(1) requirement:

Frequency hopping systems shall have hopping channel carrier frequencies separated
by a minimum of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is
greater.

Alternatively. Frequency hopping systems operating in the 2400-2483.5 MHz band
may have hopping channel carrier frequencies that are separated by 25 kHz or
two-thirds of the 20 dB bandwidth of the hopping channel, whichever is greater,
provided the systems operate with an output power no greater than 125 mW. The
system shall hop to channel frequencies that are selected at the system hopping rate
from a Pseudorandom ordered list of hopping frequencies. Each frequency must be
used equally on the average by each transmitter. The system receivers shall have
input bandwidths that match the hopping channel bandwidths of their corresponding
transmitters and shall shift frequencies in synchronization with the transmitted signals.

EUT Pseudorandom Frequency Hopping Sequence

The pseudorandom sequence may be generated in a nine-stage shift register whose
5th and 9th stage outputs are added in a modulo-two addition stage. And the result is
fed back to the input of the first stage. The sequence begins with the first one of 9
consecutive ones; i.e. the shift register is initialized with nine ones.

* Number of shift register stages: 9

« Length of pseudo-random sequence: 2°-1 = 511 bits

* Longest sequence of zeros: 8 (non-inverted signal)

1 i
/+"\

P

Linear Feedback Shift Register for Generation of the PRBS sequence

An example of Pseudorandom Frequency Hopping Sequence as follow:
024 6 . e264 78 1 73 75 77

Each frequency used equally on the average by each transmitter.

The system receivers have input bandwidths that match the hopping channel
bandwidths of their corresponding transmitters and shift frequencies in
synchronization with the transmitted signals.
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6.9. Conducted Band Edge Measurement

6.9.1. Test Specification

Test Requirement:

FCC Partl5 C Section 15.247 (d)

Test Method:

ANSI C63.10:2020

In any 100 kHz bandwidth outside the intentional
radiation frequency band, the radio frequency power
shall be at least 20 dB below the highest level of the

LI radiated power. In addition, radiated emissions which fall
in the restricted bands must also comply with the
radiated emission limits.

a— e ———p
Spectrum Analyzer EUT

Test Mode: Transmitting mode with modulation

Test Procedure:

1. The testing follows the guidelines in Band-edge
Compliance of RF Conducted Emissions of ANSI
C63.10:2020 Measurement Guidelines.

2. Set to the maximum power setting and enable the
EUT transmit continuously.

3. Set RBW =100 kHz (=1% span=10MHz), VBW = 300
kHz (zRBW). Band edge emissions must be at least
20 dB down from the highest emission level within
the authorized band as measured with a 100kHz
RBW. The attenuation shall be 30 dB instead of 20
dB when RMS conducted output power procedure is
used.

4. Enable hopping function of the EUT and then repeat
step 2 and 3.

5. Measure and record the results in the test report.

Test Result:

PASS
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6.9.2. Test Data

GFSK Modulation (the worst case)

Test Graphs
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Mode Trace Scale Function Width Function Value
N

2.400 0 GHz 9 dBm
2.3900GHz  -56.00 dBm
2.3476 GHz  -53.93 dBm

Jan 08, 2026
5:25:18 PM
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Band Edge(Hopping

Spectrum Analyzer 1

Input Z: 50 O
Corr CCorr
Freq Ref: Int (S)

#Atten: 30 dB

1 Spectrum

Scale/Div 10 dB
Log

Jan 08, 2026
5:29:37 PM

#Atten: 30 dB

1 Spectrum
Scale/Div 10 dB
L

L

5 Marker Table \J

Mode Trace Scale
N

Z
. GHz
2.500 0 GHz
2494 7 GHz

. m
-55.29 dBm
-54.07 dBm

Jan 08, 2026
5:30:04 PM

A R
R 1 | [NV PP Vo (Y P OYY
po st opsmsrmeed [ el AP L]

NVNT 1-DH5 2480MHz Ant1l Hopping

PNO: Best Wide
Gate: Off
IF Gain: Low

Avg Type: Log-Power
Avg|Hold: 2000/2000
Trig: Free Run

Ref Lvl Offset 4.31 dB
Ref Level 20.00 dBm

Span 8.000 MHz
Sweep 1.00 ms (1001 pts)

L X

Avg Type: Log-Power
Avg|Hold: 2000/2000
Trig: Free Run

Ref Lvl Offset 4.31 dB
Ref Level 20.00 dBm

I
sl L [ B
e 1T Wb

Sweep 9.60 ms (1001 pts)

Function Function Width Function Value
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6.10. Conducted Spurious Emission Measurement

6.10.1. Test Specification

Test Requirement: FCC Partl5 C Section 15.247 (d)

Test Method: ANSI C63.10:2020
In any 100 kHz bandwidth outside the intentional
radiation frequency band, the radio frequency power

Limit: shall be at least 20 dB below the highest level of the

: radiated power. In addition, radiated emissions which fall

in the restricted bands must also comply with the
radiated emission limits.

Test Setup: I_zl = !! — e ]
Spectrum Analyzer EUT

Test Mode: Transmitting mode with modulation

1. The testing follows the guidelines in Spurious RF
Conducted Emissions of ANSI C63.10:2020
Measurement Guidelines

2. The RF output of EUT was connected to the
spectrum analyzer by RF cable and attenuator. The
path loss was compensated to the results for each
measurement.

3. Set to the maximum power setting and enable the

Test Procedure: EUT transmit continuously.

4. Set RBW =100 kHz, VBW = 300kHz, scan up
through 10th harmonic. All harmonics / spurs must be
at least 20 dB down from the highest emission level
within the authorized band as measured with a 100
kHz RBW.

5. Measure and record the results in the test report.

6. The RF fundamental frequency should be excluded
against the limit line in the operating frequency band.

Test Result: PASS
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Test Data

Test Graphs
Tx. Spurious NVNT 1-DH5 2402MHz Antl f

Kilie

Spectrum Analyzer 1
Swept SA

#Atten: 20 dB PNO: Best Wide  |Avg Type: Log-Power

Gate: Off Avg|Hold: 100/100
IF Gain: Low Trig: Free Run

1 Spectrum Ref Lvl Offset 4.26 dB MKkr1 2.402 000 0 GHz
Scale/Div 10 dB Ref Level 14.26 dBm 6.41 dBm

Full Span
Start Freq
2.401250000 GHz

Stop Freq
2.402750000 GHz

AUTO TUNE

CF Step
150.000 kHz

Freq Offset
0Hz

Center 2.4020000 GHz #Video BW 300 kHz Span 1.500 MHz| | X Axis Scale
#Res BW 100 kHz Sweep 1.00 ms (1001 pts)

‘ 2') (‘ |i‘ |§‘ J;qg:gézgﬁe HE‘ |@‘ ‘X ._’i‘:ignaI_Track
Tx. Spurious NVNT 1-DH5 2402MHz Ant1l Emission

Spectrum Analyzer 1 ‘SCPI‘ ‘ ‘
Swept SA ® Q Frequency

#Atten: 20 dB E Avg Type: Log-Power Center Fi
Corr CCorr : AvglHold: 1010 = (AreEsy Settings

Freq Ref: Int (S) Trig: Free Run ) " | 13.265000000 GHz

1 Spectrum Ref Lvl Offset 4.26 dB Mkr1 2.401 7 GHz

Scale/Div 10 dB Ref Level 14.26 dBm 6.31 dBm
Log

= Freq
30.000000 MHz

Stop Freq
26.500000000 GHz

#Video BW 300 kHz AUTO TUNE

5 Marker Table \J

Mode Trace Scale Function Function Width Function Value
N

2 4.803 4 GHz 16 dBm
3 4.8034 GHz  -16.16 dBm
4 7.206 9 GHz| -43.63 dBm
5 9.607 7 GHz  -45.70 dBm
6

DR
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Spectrum Analyzer 1
Swept SA

1 Spectrum

Scale/Div 10 dB
Log

Center 2.4410000 GHz
#Res BW 100 kHz

Spectrum Analyzer 1
Swept SA
KEYSIGHT |Input RF

Coupling: DC
RL Align: Auto

1 Spectrum

Scale/Div 10 dB
Log

#Res BW 100 kHz
5 Marker Table \J

Mode Trace Scale
N

Tx. Spurious NVNT 1-DH5 2441MHz Antl Ref

Input Z: 50 O #Atten: 20 dB
Corr CCorr

Freq Ref: Int (S)

Gate: Off

Ref Lvl Offset 4.28 dB
Ref Level 14.28 dBm

L[

#Atten: 20 dB

Ref Lvl Offset 4.28 dB
Ref Level 14.28 dBm

#Video BW 300 kHz

Function

4.882 0 GHz
4.882 0 GHz
7.3234 GHz
9.763 9 GHz

-14.67 dBm
-14.67 dBm
-45.06 dBm
-42.90 dBm

Jan 08, 202

5:47:49 PM

PNO: Best Wide

IF Gain: Low

Avg Type: Log-Power
Avg|Hold: 100/100
Trig: Free Run

Span 1.500 MHz
Sweep 1.00 ms (1001 pts)

i

Avg Type: Log-Power
Avg|Hold: 10/10
Trig: Free Run

Sweep ~2.53 s (30001 pts)

Function Width Function Value
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Settings
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1 Spectrum
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#Res BW 100 kHz
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1 Spectrum

Scale/Div 10 dB
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#Res BW 100 kHz
5 Marker Table \J

Mode Trace Scale

Rls

Input Z: 50 O
Corr CCorr
Freq Ref: Int (S)

a7

Tx. Spurious NVNT 1-DH5 2480MHz Antl Ref

#Atten: 20 dB PNO: Best Wide
Gate: Off
IF Gain: Low

Sig Track: Off

Avg Type: Log-Power
Avg|Hold: 100/100
Trig: Free Run

Ref Lvl Offset 4.31 dB
Ref Level 14.31 dBm

T

Jan 08, 2026
5:48:41 PM

#Atten: 20 dB Avg Type: Log-Power
Avg|Hold: 10/10

Trig: Free Run

Ref Lvl Offset 4.31 dB
Ref Level 14.31 dBm

Sweep ~2.53 s (30001 pts)

idth Function Value

60 5 GHz
4.960 5 GHz
7.439 8 GHz
9.921 0 GHz

00 dBm
-14.00 dBm
-45.15 dBm
-43.49 dBm

Jan 08, 2026
5:49:12 PM
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Spectrum Analyzer 1
Swept SA

KEYSIGHT |Input RF
RL —— (,qup\lng DC

1 Spectrum
Scale/Div 10 dB

Center 2.4020000 GHz
#Res BW 100 kHz

Spectrum Analyzer 1
Swept SA
KEYSIGHT |Input RF

Coupling: DC
RL Align: Auto

1 Spectrum
Scale/Div 10 dB

#Res BW 100 kHz
5 Marker Table \J

Mode Trace Scale
N

Tx. Spurious NVNT 2-DH5 2402MHz Antl Ref

#Atten: 20 dB PNO: Best Wide
Gate: Off

IF Gain: Low

Input Z: 50 O
Corr CCorr
Freq Ref: Int (S)

Avg Type: Log-Power
Avg|Hold: 100/100
Trig: Free Run

Ref Lvl Offset 4.26 dB
Ref Level 14.26 dBm

Span 1.500 MHz
Sweep 1.00 ms (1001 pts)

L X

#Atten: 20 dB Avg Type: Log-Power
Avg|Hold: 10/10

Trig: Free Run

Ref Lvl Offset 4.26 dB
Ref Level 14.26 dBm

#Video BW 300 kHz
Sweep ~2.53 s (30001 pts)

Function Function Width Function Value
8
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Spectrum Analyzer 1
Swept SA

1 Spectrum

Scale/Div 10 dB
Log
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#Res BW 100 kHz

Spectrum Analyzer 1
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Tx. Spurious NVNT 2-DH5 2441MHz Antl Ref

PNO: Best Wide
Gate: Off
IF Gain: Low

Input Z: 50 O
Corr CCorr
Freq Ref: Int (S)

Avg Type: Log-Power
Avg|Hold: 100/100
Trig: Free Run

Ref Lvl Offset 4.28 dB
Ref Level 14.28 dBm

Span 1.500 MHz
Sweep 1.00 ms (1001 pts)

L X

#Atten: 20 dB Avg Type: Log-Power
Avg|Hold: 10/10

Trig: Free Run

Ref Lvl Offset 4.28 dB
Ref Level 14.28 dBm

#Video BW 300 kHz
Sweep ~2.53 s (30001 pts)

Function Function Width Function Value
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