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7.3. Output Power Measurement

7.3.1.Test Limit

The maximum out power permissible output power is 1 Watt 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. For all other frequency hopping
systems in the 2400-2483.5 MHz band: 0.125 watts.And for antenna gain greater than 6dBi the limit

shall reduce by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

7.3.2.Test Procedure Used

ANSI C63.10-2020 - Section 7.8.5

7.3.3.Test Setting

1. Span: Approximately five times the 20 dB bandwidth, centered on a hopping channel.

2. RBW > 20 dB bandwidth of the emission being measured.

3. VBW = RBW.

4. Sweep: No faster than coupled (auto) time.

5. Detector function: Peak.

6. Trace: Max-hold.

7. Allow the trace to stabilize, Use the marker-to-peak function to set the marker to the peak of the
emission. The indicated level is the peak output power, after any corrections for external

attenuators and cables.
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7.3.5.Test Result

Temperature: 234 °C
Relative Humidity: 63 %
ATM Pressure: 101.1 kPa
Test Data: 2025-09-24
Test Engineer: Stone Zhang
Test Frequency Conducted Peak Conducted
Antenna Verdict
Mode (MHz) Power[dBm] Limit[dBm]
2402 4.46 <20.97 PASS
DH5 Antl 2441 4.61 <20.97 PASS
2480 417 <20.97 PASS
2402 6.64 <20.97 PASS
2DH5 Antl 2441 6.96 <20.97 PASS
2480 6.38 <20.97 PASS
2402 7.37 <20.97 PASS
3DH5 Antl 2441 7.59 <20.97 PASS
2480 7.19 <20.97 PASS

DH5_Ant1_2402

ﬁ Frequency v - -
Input7- 500 #Atien: 40 dB PNO: Fast #Avg Type: Power (RMS| 1 ; - 4
Corections: Gff Gate: OF Trig: Free Run “[ HELEIRE T Settings
Freq Ref: Int (S) IF Gain: Low 2402000000 GHz
Sig Track: Off PRPPPP
o - Span
Ref L Offct 871 B MKr! 2.401 824 GHzlf s onononoonie
Ref Level 30.00 dBm 4.46 dBm||ss g o0 span

Zero Span

Full Span
Start Freq
2.398000000 GHz

Stop Freq
—==—_ | 2406000000 GHz

AUTO TUNE

CF Step

#\ideo BW 8.0 MHz Span 8,000 MHz
Sweep 1.00 ms (1001 pts),
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'Spectrum Analyzer 1 +
Sept SA
KEYSIGHT et RF pIZH00 Bt 40dd  PNOFat  BAwType Power (Rl
ng Carections: OF Gale OF Trg Frea Aun

F Freq Ref: Int (S) IF Gain: Low

Sig Trark OF
Mkrd 2.4
Ref Lvl Offset .65 dB Mkri 2.4
Scale/Div 10 dB Ref Level 30.00 dBm

Center 2.441000 GHz #Video BW 8.0 MHz

Swept Span
Zero Span

Start Freq
2437000000 GHz
Stop Freq
2445000000 GHz

AUTOTUNE |

InputZ- 50 @ #Atten 40 dB
Corecfions: Off
Freq Ref: Int (S)

RefLvl Offset 8.65dB
Scale/Div 10 dB Ref Level 30.00 dBm

Center 2.480000 GHz #Video BW 8.0 MHz
#Res BW 3.0 MHz

Sen 24, 2005 ¢
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Swept Span
Zero Span
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2DH5_Ant1_2402

'Spectrum Analyzer 1

Swept SA

KEYSIGHT Input RF
ing

Scale/Div 10 dB

Center 2.402000 GHz

+

InputZ- 500 #Atien 40 dB PNO: Fast #Avg Type: Power (RM
Corecfions: Off Gale: Off Trig: Free Run
F Freq Ref: Int (S) IF Gain: Low
Sig Track Of

RefLvl Offset 8.71dB

Ref Level 30.00 dBm .08 Swept Span
Zero Span

#Video BW 8.0 MHz

Scale/Div 10 dB

Center 2.441000 GHz
#Res BW 3.0 MHz

InputZ- 50 @ #Atten 40 dB
Corecfions: Off
Freq Ref: Int (S)
ig Track OF
" - Span
el L Ot 855 8 MKr12.440 850 GHZ | aoooooo00ht
Ref Level 30.00 dBm 6.96d ‘Swept Span
Zero Span

#Video BW 8.0 MHz
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= B
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F Freq Ref: Int (S) IF Gain: Low
Sig Track Of

RefLv| Offset 8.65 dB
Scale/Div 10 dB Ref Level 30.00 dBm : Swept Span
Zero Span

Center 2.480000 GHz #Video BW 8.0 MHz
#Res BW 3.0 MKz

InputZ- 50 @ #Atten 40 dB PNC: Fast

Corecfions: Off Gate: Off

Freq Ref: Int (S) IF Gain: Low
i Track: OF

RefLvl Offset 8.71dB

Scale/Div 10 B Ref Level 30.00 dBm .3 Sept Span
Zero Span

Center 2.402000 GHz #Video BW 8.0 MHz
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Ref Level 30.00 dBm [ Swept Span
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#Video BW 8.0 MHz

Scale/Div 10 dB
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#Res BW 3.0 MHz
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#Video BW 8.0 MHz

Sep 24,2025 ¢
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7.4. Carrier Frequency Separation Measurement

7.4.1.Test Limit

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.

7.4.2.Test Procedure Used

ANSI C63.10-2020 - Section 7.8.2

7.4.3.Test Setting

1. Span = wide enough to capture the peaks of two adjacent channels.

2. Start with the RBW set to approximately 30% of the channel spacing; adjust as necessary to best
identify the center of each individual channel.

3. Video (or average) bandwidth (VBW) = RBW.

4. Sweep: No faster than coupled (auto) time.

5. Detector = Peak

6. Trace mode = Max hold

7. Allowed the trace to stabilize

8. Use the marker-delta function to determine the separation between the peaks of the adjacent

channels.
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7.4.4.Test Setup

Analog signal source

Vector signal source

Comprehensive
tester 3 ¢

GPIB

Spectrum Analyzer

Automatic control unit

Test Software
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7.4.5.Test Result

Temperature: 234 °C
Relative Humidity: 63 %
ATM Pressure: 101.1 kPa
Test Data: 2025-09-24
Test Engineer: Stone Zhang
Frequency
Test Mode Antenna Result [MHz] Limit [MHZ] Verdict
(MHz)
DH5 Antl Hop 1.014 >0.642 PASS
2DH5 Antl Hop 1.002 =20.892 PASS
3DH5 Antl Hop 1.040 =0.874 PASS

DH5_Antl_Hop

f9cm?

InputZ- 50 @
Correcfions: OFf
iF Freq Ref: Int (S)

#Atten: 40 dB

Q Frequency v - -

PNO: BestWide  #Avg Type: Power (RMS 7 - 2
Gate: OF Trig: Free Run (.[ Center Frequency
IF Gain: Low 2.441500000 GHz

Sig Track: Off PPPPPP

RefLvl Offset 8.65dB

Span
AMkr2 1.014 MHZ)| 2.00000000 MHz
Ref Level 30.00 dBm 0.00 dB Swept span
Zero Span

#Video BW 300 kHz

Sep 24,
10585

Full Span
Start Freq
2440500000 GHz

| Jspreg
| 2442500000 Gz

AUTO TUNE

Stop 2442500 Gz
Sweep 1.00ms (1001 pts)
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'Spectrum Analyzer 1
Swept SA
KEYSIGHT Input

Scale/Div 10 dB
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o

+

InputZ- 500 #Atien: 40 dB PNO: Best Wide
Corecfions: Off Gale:
F Freq Ref: Int (S) IF Gain: Low
Sig Track Of

Ref Lvl Offset 8.65 dB
Ref Level 30.00 dBm

#Video BW 300 kHz

#Ag Type: Power (RM
Trig- Free

Run

0.00 dB Swept Span
Zero Span

Start Freq
2440500000 GHz
Stop Freq
2442500000 GHz

AUTOTUNE |

Scale/Div 10 dB

InputZ- 500 #htten: 40 dB PNO: Best Wide

Corrections: Off Gale: O

Freq Ref: In {S) IF Gain: Low
Off

Ref Lvl Offset 8.65 dB
Ref Level 30.00 dBm

#Video BW 300 kHz

g Type: Power (RM
Trig- Free Run
PRPPPP
= Span
AMkr2 1.040 MHz|} 2 soo00000 MHz
Swept Span
Zero Span
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7.5. Number of Hopping Channels Measurement

7.5.1.Test Limit

Regulation 15.247 (a) (1)(iii) Frequency hopping systems in the 2400-2483.5 MHz band shall use at

least 15 channels.

7.5.2.Test Procedure Used

ANSI| C63.10-2020 - Section 7.8.3

7.5.3.Test Setting

1. Span = the frequency band of operation. Depending on the number of channels the device
supports, it may be necessary to divide the frequency range of operation across multiple spans,
to allow the individual channels to be clearly seen.

2. To identify clearly the individual channels, set the RBW to less than 30% of the channel
spacing or the 20 dB bandwidth, whichever is smaller.

3. VBW = RBW

4. Sweep: No faster than coupled (auto) time.

5. Detector function: Peak.

6. Trace mode = Max hold

7. Allow the trace to stabilize
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7.5.4.Test Setup

Analag signal source

Vector signal source
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7.5.5.Test Result

Temperature: 234 °C
Relative Humidity: 63 %

ATM Pressure: 101.1 kPa
Test Data: 2025-09-24
Test Engineer: Stone Zhang

Frequency Result Limit :
Test Mode Antenna Verdict
(MHz) [Num] [Num]
DH5 Antl Hop 79 215 PASS
2DH5 Antl Hop 79 215 PASS
3DH5 Antl Hop 79 215 PASS

DH5_Antl_Hop

Q Frequency v - -
InputZ- 500 #Atien: 40 dB PNO: Fast #Avg Type: Power (RMS 1 7 - 2
Conecions OF Gale OF Tig Free Run i (Contar Frequoncy  RESTRN
Fieq Ref: Int (S) IF Gain: Low 2441750000 GHz
Sig Track: Off PPPPPP
Span
RefLvl Offset 8.71 dB 83.5000000 MHz
Ref Level 30.00 dBm Swept Span
Zero Span

Full Span

Start Freq
2400000000 GHz

Stop Freq
2483500000 GHz

AUTO TUNE

CF Step
.|| 8350000 MHz

Auto
Man
Freq Offset
0Hz
X Axis Scale
Start 2.40000 GHz #Video BIW 300 kkiz Stop 248350 Gzl o9
Sweep 1.13 ms (1001 pts)| == |y
)

i— "y ™)
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2DH5_Antl _Hop

InputZ- 500 #Atien: 40 dB PNO; Fast

Corecfions: Off Gate: Off

Freq Ref: Int (S) IF Gain: Low
Sig Track Of

RefLvl Offset 871 dB
Scale/Div 10 dB Ref Level 30.00 dBm Swept Span
Zero Span

e W |

Start 2.40000 GHz #Video BW 300 kHz
#Res BW 300 kkiz

Sep 24,3025 /2 I
a9c i ? 0836 Al 3 )

InputZ- 50 @ #Atten 40 dB PNC: Fast #Avg Type: Power (RM
Corecfions: Off Gate: Off Trig
Freq Ref: Int (S) IF Gain: Low
Sig Track: Off PPPPPP

RefLvl Offset 8.71 dB
Scale/Div 10 B Ref Level 30.00 dBm Sept Span
Zero Span

Start 2.40000 GHz #Video BW 300 kHz
#Res BW 300 kHz

Sep 24,2025 |
q F . ? 1?’1? AM
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7.6. Time of Occupancy Measurement

7.6.1.Test Limit
The maximum permissible time of occupancy is 400ms within a period of 400ms multiplied by the

number of hopping channels employed.

7.6.2.Test Procedure Used

ANSI C63.10-2020 - Section 7.8.4

7.6.3.Test Stetting

1. Span = zero span, centered on a hopping channel.

2. RBW shall be < channel spacing and where possible RBW should be set >> 1/ T, where T is the
expected dwell time per channel.

3. VBW = RBW

4. Sweep time = Set so that the start of the first transmission and end of the last transmission for
the hop are clearly captured. Setting the sweep time to be slightly longer than the hopping period
per channel (hopping period = 1/hopping rate) should achieve this.

5. Detector = Peak

6. Trace: Clear-write, single sweep.

7. Place markers at the start of the first transmission on the channel and at the end of the last
transmission. The dwell time per hop is the time between these two markers. Use the
marker-delta function to determine the transmit time per hop. If this value varies with different
modes of operation (data rate, modulation format, number of hopping channels, etc.), then
repeat this test for each variation in transmit time. An oscilloscope may be used instead of a
spectrum analyzer. The EUT shall show compliance with the appropriate regulatory limit for the

number of hopping channels. A plot of the data shall be included in the test report.
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7.6.5.Test Result

Temperature:

23.4~335°C

Relative Humidity:

28 ~63 %

ATM Pressure:

100.3 ~ 101.1 kPa

Test Data: 2025-09.24 ~ 2025-10.20

Test Engineer: Stone Zhang

Test Mode | Antenna Frequency Burst Width Total Hops Result[s] Limit[s] Verdict

(MHz) [ms] [Num]

DH1 Antl Hop 0.384 320 0.123 <0.4 PASS
DH3 Antl Hop 1.642 160 0.263 <0.4 PASS
DH5 Antl Hop 2.889 106.67 0.308 <04 PASS
2DH1 Antl Hop 0.395 320 0.126 <0.4 PASS
2DH3 Antl Hop 1.648 160 0.264 <0.4 PASS
2DH5 Antl Hop 2.894 106.67 0.309 <0.4 PASS
3DH1 Antl Hop 0.395 320 0.126 <0.4 PASS
3DH3 Antl Hop 1.645 160 0.263 <0.4 PASS
3DH5 Antl Hop 2.896 106.67 0.309 <0.4 PASS
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DH1_Antl_Hop
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Swept SA
KEYSIGHT Input RF Input 2 500 #Atien” 40 4B PNO: Fast #Avg Type: Power
g Corecfions: Off Gate: Trig- Video
Freq Ref: Int (S) IF Gain: Low
Sig Track Of

Ref Lv Offset 8.85 dB
Ref Level 30.00 dBm Swept Span
Zero Span

Scale/Div 10 dB

Center 2441000000 GHz
Res BW 1.0 MHz

#Video BW 3.0 MHz

Input 750 0 #Atten: 30 dB PNO: Fast

Ref Lvl Offset 8.65dB

Scale/Div 10 dB Ref Level 28.65 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz

#Video BW 3.0 MHz
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Scale/Div 10 dB

Center 2441000000 GHz

Scale/Div 10 dB

Center 2.441000000 GHz

+

InputZ- 500 #Atien 40 dB PNO: Fast #Avg Type: Power (RM
Corecfions: Off Gate: Off Trig- Video
F Freq Ref: Int (S) IF Gain: Low
Sig Track Of

RefLvl Offset 8.65 dB

Ref Level 30.00 dBm - Swept Span
Zero Span

2441000000 GHz

AUTOTUNE |

#Video BW 3.0 MHz

Input 750 0 #Atien: 30 dB PNO: Fast
Corrections: Off Gale:
Freq Ref: Int (S)

Ref Lvl Offset 8.65dB
Ref Level 28.65 dBm

#Video BW 3.0 MHz
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Center 2.441000000 GHz
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InputZ- 500 #Atien: 40 dB PNO; Fast
Corecfions: Off Gate: Off
F Freq Ref: Int (S) IF Gain: Low
Sig Track Of

Ref Lvl Offset 8.65 dB
Ref Level 30.00 dBm

#Video BW 3.0 MHz

Input 750 0 #Atien: 30 dB PNO: Fast
Corrections: Off Gale:
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Ref Lvl Offset 8.65dB
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#Video BW 3.0 MHz
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AUTOTUNE |
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2DH5_Antl _Hop
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7.7. Band-edge Compliance Measurement

7.7.1.Test Limit
The maximum permissible emission level is 20dBc. Any emissions were lying outside of the
emission bandwidth and in authorized band edges to a field strength limit specified in Section 15.209

of the Title 47 CFR.

7.7.2.Test Procedure Used

ANSI C63.10-2020 - Section 6.10.4

7.7.3.Test Setting

1. Span = wide enough to capture the peak level of the emission operating on the channel closest
to the band edge, as well as any modulation products which fall outside of the authorized band of
operation.

2. RBW = 100kHz

3. VBW = 300kHz

4. Detector = peak

5. Sweep time = No faster than coupled (auto) time

6. Trace mode = max hold

7. Trace was allowed to stabilize

8. Allow the trace to stabilize. For the test with the hopping function turned ON, this can take
several minutes to achieve a reasonable probability of intercepting any emissions due to
oscillator overshoot. Set the marker on the emission at the band edge, or on the highest
modulation product outside of the band, if this level is greater than that at the band edge. Enable
the marker-delta function, and then use the marker-to-peak function to move the marker to the

peak of the in-band emission.
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7.7.4.Test Setup

Analog signal source
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