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8. Dwell Time

8.1.Block diagram of test setup

Control E IUT
Computer Contydl Tonscend RF Measurement
Port(s)

system
(Spectrum/SG/RF auto

Pork(s) control unit)
Power Power
Supply Port

8.2.Limits

Antenna

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a period
of 0.4 seconds multiplied by the number of hopping channels employed.

8.3.Test procedure

(1) The test according to ANSI C63.10-2013 clause 7.8.4.
(2) Connect EUT’s antenna output to spectrum analyzer by RF cable, the path loss was compensated
to the results.

(3) Setthe EUT as maximum power setting and enable the EUT transmit continuously.
(4) Use the following spectrum analyzer settings for the maximum peak output power measurement:

RBW: < channel spacing and where possible RBW should be set >>1/T
VBW: VBW = RBW.

Span: Zero span, centered on a hopping channel.

Detector Mode: Peak

Sweep time: Auto

Trace mode: Clear Write.

(5) The test period: T= 0.4 Second/Channel x 79 Channel =31.6 s

(6) Measure the hopping number and on time of each pulse with spectrum analyzer in zero span set,
and calculate dwell time with formula Dwell time = total hops *pulse’s on time.

(7) Measure and record the results in the report.
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8.4.Test result

Test Engineer: Haofeng Test Site: RF Measurement System 3#
Ambient Condition: | 26.9°C,46.3%RH Test Date: 2024.09.25-2024.09.26
Test Power Supply: | DC 3.3V Sample Number: S24052818-007
Test Mode Antenna Frt[el\cjll:_lezr]lcy Bur[srLVs\ll]ldth Tc}tshHrr?]ps Result[s] Limit[s] Verdict
DHA1 Ant1 L Hop 0.370 169 0.063 <0.4 PASS
Ant2 R Hop 0.360 154 0.055 <0.4 PASS
DH3 Ant1_L Hop 1.620 113 0.183 <0.4 PASS
Ant2_R Hop 1.620 98 0.159 <04 PASS
DH5 Ant1 L Hop 2.870 79 0.227 <0.4 PASS
Ant2 R Hop 2.870 85 0.244 <0.4 PASS
2DH1 Ant1 L Hop 0.370 171 0.063 <0.4 PASS
Ant2 R Hop 0.380 167 0.063 <0.4 PASS
2DH3 Ant1_L Hop 1.620 113 0.183 <04 PASS
Ant2 R Hop 1.620 11 0.18 <0.4 PASS
2DH5 Ant1 L Hop 2.880 84 0.242 <04 PASS
Ant2 R Hop 2.870 84 0.241 <0.4 PASS
3DH1 Ant1_L Hop 0.370 171 0.063 <04 PASS
Ant2_R Hop 0.370 169 0.063 <04 PASS
3DH3 Ant1 L Hop 1.630 113 0.184 <0.4 PASS
Ant2 R Hop 1.620 98 0.159 <0.4 PASS
3DH5 Ant1 L Hop 2.880 79 0.228 <0.4 PASS
Ant2 R Hop 2.880 79 0.228 <0.4 PASS

Page 42 of 153



Guangdong Dongdian Testing Service Co., Ltd. Report No.:DDT-RE24052818-1E01

8.5.Test graphs
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Spectrum
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M1 1
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Date: 26.SEP.2024 01:37,07
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Spectrum =
Ref Level 20.00 dm  Offset 0.36 d8 & RBW 500 kHz
lo att 30ds @ SWT 3165 @ VBW 3 MHz
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dBm)
b I H
b | H
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70 dem
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Date: 26,SEP 2024 01:37:41

3DH5_Ant2_R_Hop
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M1 1 0.0s 3.87 dBm
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Date: 26.SEP.2024 00:25:41

Ref Level 20.00 dém  Offset 9,41 d8 & RBW 500 kHz
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Date: 26.SEP.2024 00:26:15
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9. Number of Hopping Channel

9.1.Block diagram of test setup

Control E IUT
Computer Contydl Tonscend RF Measurement
Port(s)

” system
Ll ey (Spectrum/SG/RF auto

Pork(s) control unit)
Power Power
Supply Port

9.2.Limits

Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels.

9.3.Test procedure

(1) The test according to ANSI C63.10-2013 clause 7.8.3.
(2) Connect EUT’s antenna output to spectrum analyzer by RF cable, the path loss was compensated
to the results.
(3) Setthe EUT as maximum power setting and enable the EUT transmit continuously.
(4) Use the following spectrum analyzer settings for the maximum peak output power measurement:
RBW to less than 30% of the channel

RBW: spacing or the 20 dB bandwidth, whichever is smaller.
VBW: VBW = RBW.

Span: The frequency band of operation

Detector Mode: Peak

Sweep time: Auto

Trace mode: Max hold

(5) Measure the hopping number and record the results in the report.
(6) Measure and record the results in the report.
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9.4.Test result

Test Engineer: Haofeng Test Site: RF Measurement System 3#
Ambient Condition: | 26.9°C,46.3%RH Test Date: 2024.09.25-2024.09.26
Test Power Supply: | DC 3.3V Sample Number: S24052818-007
Test Mode Antenna Fn[al\cjlllj_lezr]cy I[_\;\?:#]I; [II:IILTr::] Verdict
DH5 Ant1_L Hop 79 215 PASS
Ant2 R Hop 79 215 PASS
2DH5 Ant1_L Hop 79 215 PASS
Ant2_R Hop 79 =15 PASS
3DH5 Ant1 L Hop 79 215 PASS
Ant2_R Hop 79 215 PASS
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9.5.Test graphs

DH5 _Ant1_L_Hop
(=]

Spectrum

Ref Level 20.00 dém  Offset 2.52 dB & RBW 300 kHz
30de  SWT 317 ps @ VBW 200 kHz  Mode Auto FFT
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Date: 26.SEP.2024 01.19:43
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Dater 26,.SEP 2024 01:24:43
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Spectrum

Ref Level 20.00 dém  Offset 2.54 dB & RBW 300 kHz
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Dater 26,.SEP 2024 00:13:59
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Date: 26.SEP.2024 00:18.07
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10.Band Edge Compliance (Conducted Method)
10.1.Block diagram of test setup

Control E IUT
Computer Contydl Tonscend RF Measurement
Port(s)

” system
Ll ey (Spectrum/SG/RF auto

Pork(s) control unit)
Power Power
Supply Port

10.2.Limit

All restriction band should comply with 15.209, other emission should be at least 20dB below the
fundamental.

10.3. Test procedure

(1) Connect EUT’s antenna output to spectrum analyzer by RF cable.
(2) Establish a reference level by using the following procedure:

RBW: 100 kHz

VBW: 300 kHz

Span Encompass frequency range to be measured
Detector Mode: Peak

Sweep time: Auto

Trace mode Max hold

(3) Allow the trace to stabilize, use the peak marker function to determine the maximum peak power
level to establish the reference level.

(4) Then mark the maximum amplitude of all unwanted emissions outside of the authorized
frequency band.
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10.4. Test result

Test Engineer: Haofeng Test Site: RF Measurement System 3#
Ambient Condition: | 26.9°C,46.3%RH Test Date: 2024.09.25-2024.09.26
Test Power Supply: | DC 3.3V Sample Number: S24052818-007
Mode Freq. (MHz) Verdict
Hopping off 2402 Pass
GFSK Hopping off 2480 Pass
Hopping on Pass
Hopping off 2402 Pass
n/4-DQPSK Hopping off 2480 Pass
Hopping on Pass
Hopping off 2402 Pass
8DPSK Hopping off 2480 Pass
Hopping on Pass

Page 60 of 153



Guangdong Dongdian Testing Service Co., Ltd.

Report No.:DDT-RE24052818-1E01

10.5.Test graphs

DH5_Ant1_L Low 2402

Spectrum
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Function Result |

Type | Ref | Trc |
M1

M2
M3
M4
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2,40197 GHz
2.4 GHz

2.39 GHz
2,343913 GHz

3.85 dém
-47.07 dém
-51.58 dBm
-48.17 dBm

Date: 26.SEP.2024 01.02.54

DH5_Ant2_R Low_2402
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Spectrum
RefLevel 20.00 dBm  Offset 0.54 dB @ RBW 100 kHz
lo att 30ds  BWT 1138 ps @ VBW 300 kHz  Mode Auto FFT
(@ 1PK view
M1[1] 3.71 dBm)|
2.401970 GHz|
10 dem m2[1] ~dgi25 dBm|
o 2.400000 GHz]
-10 dam i
D1 -16,290 dBmr Nl
20 dBm , \
-30 dam # \
-40 dBm T
L 1 "
Ll Ty e Ry S R e ¥ N POWA U B R Y L TN BT
-60 dem
-70 dam:
Start 2.31 GHz 691 pts Stop 2.41 GHz
Marker
Type | Ref | Tre | X-value | v-value | Function | Function Result |
M1 1 2.40197 GHz 3.71 dém
M2 1 2.4 GHz -50.25 dBm
M3 1 2.39 GHz -51.54 dBm
M 1 2,344203 GHz -46.55 dBm

Date: 25.SEP.2024 23.37:11

DH5_Ant1_L_High 2480

Spectrum L
RefLevel 20.00 d8m  Offset 0.25 dB @ RBW 100 kHz
lo att 30d2 SWT 37,9 ps @ VBW 300 kHz  Mode Auto FFT
(@ 1PK view
M1[1] 1.32 dBm|
2.4801370 GHz|
10 der
" T M2[1] -52,02 dBm|
o ;‘TI\ 2.4835000 GHz
-10 d8m /} '\
D1 -15.680 dérm —
-20 dém J \
-30 dBm; L\
-40 dBm
I\‘,\ Mg
M2 ¥ .
| SO Mo L S vE s P EY W P T v (Pr e T ey ey e
-50 dam
70 d8m
Start 2.47 GHz 691 pts Stop 2.5 GHz
Marker
Type | Ref | Tre | X-value | v-value | Function | Function Result |
M1 1 2,480137 GHz 4.32 dBm
M2 1 2.4835 GHz -52.02 dBm
M3 1 2.5 GHz -51.82 dBm
M 1 2,4878606 GHz -43.67 dBm

Dater 26.SEP 2024 01:06:40

DH5_Ant2_R_High_2480
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(@ 17K view
M1[1] 3.97 dBm|
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Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result |
ML 1 2.490007 GHz 3.97 dbm
Mz 1 2.4835 GHz -51.67 dBm
M3 1 2.5 GHz -52.22 dBm
M4 1 2.4928261 GHz -49.55 dBm
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, (=223
Ref Level 20.00 dém  Offset 2.25 dB & RBW 100 kHz
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M1 1 2.474016 GHz 4.22 dém
M2 2,4835 GHz -51.19 dbm
M3 1 2.5 GHz -50.91 dBm
M4 1 2.4906957 GHz -48.69 dBm
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Dater 26,.SEP 2024 01:20:14
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M1 1 2.477142 GHz 4.13 dém
M2 1 2,4835 GHz -51.07 dém
M3 1 2.5 GHz -51.04 dBm
M4 1 2.4946957 GHz -49.25 dBm

Function Result |

Date: 26.SEP.2024 00.09.49
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M1 1 240197 GHz 3.62 dBm
M2 1 2.4 GHz -49.98 dBm
M3 1 2.39 GHz -51.50 dBm
M 1 2,346377 GHz -46.07 dBm

Date: 26.SEP.2024 01.08.05
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! ] o
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M1 1 2.40197 GHz 3.76 dém
M2 1 2.4 GHz -49.84 dBm
M3 1 2.39 GHz -52.37 dBm
M4 1 2,345072 GHz -47.73 dBm
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M1 1 2.480137 GHz 4.39 dém

M2 1 2,4835 GHz -52.13 dbm

M3 1 2.5 GHz -52.74 dBm

M 1 2,4886087 GHz -49.30 dBm
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Date: 26.SEP.2024 01.10:41
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M1 1 2,480007 GHz 4.04 dBm
Mz 1 2.4835 GHz -51.64 dBm
[ZE] 1 2.5 GHz -52.20 dBm
M4 1 24985217 GHz -50.04 dBm
[ | EEEEREEE ]

Date: 25.SEP.2024 23.45.09
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Ref Level 20.00 d2m  Offset 9.44 dB @ RBW 100 kHz
lo att 30ds SWT  113.8 ps @ VBW 300 kHz  Made Auto FFT
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Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result |
M1 1 2.40993 GHz 3.99 dém
M2 1 2.4 GHz -49.94 dBm
M3 1 2.39 GHz -50.45 dBm
M4 1 2.344348 GHz -47.30 dBm
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M1 1 2,480007 GHz 4.22 dBm
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M 1 2,4977826 GHz -49.10 dBm
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Date: 26.SEP.2024 01:12:10
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11.RF Conducted Spurious Emissions

11.1.Block diagram of test setup

Control E IUT
Computer Contydl Tonscend RF Measurement
Port(s)

” system
Ll ey (Spectrum/SG/RF auto

Pork(s) control unit)
Power Power
Supply Port

11.2.Limits

In any 100 kHz bandwidth outside the frequency bands in which the spread spectrum intentional
radiator in operating, the radio frequency power that is produced by the intentional radiator shall be
at least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level of
the desired power.

11.3.Test procedure

(1) Connect EUT’s antenna output to spectrum analyzer by RF cable.
(2) Establish a reference level by using the following procedure:

Center frequency Test frequency
RBW: 100 kHz
VBW: 300 kHz
Wide enough to capture the peak level of the in-
Span .
band emission
Detector Mode: Peak
Sweep time: Auto
Trace mode Max hold

(3) Allow the trace to stabilize, use the peak marker function to determine the maximum peak power
level to establish the reference level.
(4) Set the spectrum analyzer as follows:

RBW: 100 kHz

VBW: 300 kHz

Span Encompass frequency range to be measured
Nu.mber of measurement >Span/RBW

points

Detector Mode: Peak

Sweep time: Auto

Trace mode Max hold

Allow the trace to stabilize, use the peak marker function to determine the maximum amplitude of all
unwanted emissions outside of the authorized frequency band
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11.4.Test result

Test Engineer: Haofeng Test Site: RF Measurement System 3#
Ambient Condition: | 26.9°C,46.3%RH Test Date: 2024.09.25-2024.09.26
Test Power Supply: | DC 3.3V Sample Number: S$24052818-007
Mode Freq. (MHz) Verdict
Hopping off 2402 Pass
GFSK Hopping off 2441 Pass
Hopping off 2480 Pass
Hopping off 2402 Pass
n/4-DQPSK Hopping off 2441 Pass
Hopping off 2480 Pass
Hopping off 2402 Pass
8DPSK Hopping off 2441 Pass
Hopping off 2480 Pass
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11.5.Test graphs

DH5 Ant1 L 2402 0~Reference
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Ref Level 29.52 dém  Offset 2.52 dB & RBW 100 kHz
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Type | Ref | Trc | X-value | v-value | Function | Function Result |
M1 1 24021498 GHz 4.05 dBm

Date: 26.SEP.2024 01.04:03

DH5_Ant1_L_2402_30~1000

Spectrum L

Ref Level 19.52 d8m  Offset 9,52 dB @ RBW 100 kHz
lo att 20ds SWT  1.1ms @ VBW 300 kHz  Mode Auto FFT
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Type | Ref | Tre | X-value | y-value | Function | Function Result |
M1 1 256.892 MHzZ -57.61 dBm

=70d

Date: 26.SEP.2024 01.04:.08

DH5_Ant1_L_2402_1000~26500

Spectrum ] L

Ref Level 19.52 d8m  Offset 9,52 dB @ RBW 100 kHz
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M1 1 2.40203 GHz 3.45 dBm
M2 1 7.20585 GHz -47.10 dBm

Dater 26.SEP 2024 01:04:30

DH5 Ant2 R 2402 0~Reference
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Spectrum
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Dater 25.SEP 2024 23.37:19

DH5_Ant2_R_2402_30~1000
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Date: 25.SEP.2024 23:37.46

DH5 Ant1_L_ 2441 0~Reference
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DH5_Ant1_L 2441 _30~1000
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Date: 26.SEP.2024 01.05:47

DH5 Ant2 R 2441 0~Reference
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DH5 Ant2 R 2441 30~1000
Spectrum [@]
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D1 -16.070 dém
-20 dBm;

-30 dém

-40 dBm

-50 dBm

-60 HBm—

o | | | ‘ ‘ ‘ |

Start 30.0 MHz 30001 pts Stop 1.0 GHz
Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result |
M1 1 952.003 MHz -57.50 dbm

Date: 26.SEP.2024 01.08.18

2DH5_Ant1_L_2402_1000~26500

Spectrum L

Ref Level 19.52 d8m  Offset 9,52 dB @ RBW 100 kHz
lo att 20ds  SWT 255 ms @ VBW 300 kHz  Mode Auto Sweep
(@ 1Pk View

MI[1] 2.71 dBm)|
2.402030 GHz|
m2[1] -48.87 dBm)|
7.205850 GHz

10 dem

-10d

3

D1 -16.070 dBrm

-20 d§m

-30 dim

-40 dBm

M2

-50 dgm Y

-70 dgm

Start 1.0 GHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Tre | X-value | y-value | _Function | Function Result |
M1 1 2.40203 GHz 2.71 dém
M2 1 7.20585 GHz -48.87 dBm

Date: 26.SEP.2024 01.08:40

2DH5_Ant2_R 2402 _0~Reference
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Guangdong Dongdian Testing Service Co., Ltd.

Report No.:DDT-RE24052818-1E01

Spectrum =

Ref Level 29.54 d2m  Offset 9,54 dB @ RBW 100 kHz
lo att 30ds  SWT 18,9 ps @ VBW 300 kHz  Made Auto FFT
(@ 17k vView

M1[1] 3.78 dBm)|

20 de 2.40198910 GHz
m

10 dem-

-30 dBém

-40 dBm

-50 dBm

-60 dBm

CF 2.402 GHz 691 pts Span 1.5 MHz
Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result |
M1 1 2,4019891 GHz 3.76 dBm

Dater 25 SEP 2024 23.42.44

2DH5_Ant2_R_2402_30~1000

Spectrum =

Ref Level 19.54 d2m  Offset 9,54 dB @ RBW 100 kHz
lo att 20ds  SWT  1.1ms @ VBW 300 kHz Made Auto FFT
(@ 17k vView

m1[1] 57.38 dBm

795.4820 MHz|
10 dem-

0 dB

-10 dBm

D1 -16.220 dBr

-20 dBém

-30 dém

-40 dBm

-50 dBm

-dan-| | | ‘ ‘ ‘ |

Start 30.0 MHz 30001 pts Stop 1.0 GHz
Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result |
M1 1 795,482 MHz -57.38 dbm

Date: 25.SEP.2024 23.42:49

2DH5_Ant2_R 2402_1000~26500

Spectrum L

Ref Level 19.54 dBm  Offset 0,54 B @ RBW 100 kHz
lo att 20ds  SWT 255 ms @ VBW 300 kHz  Mode Auto Sweep
(@ 1Pk View

MI[1] ~2.06 dBm)|

2.402030 GHz|
m2[1] -48.31 dBm)|
. 7.205850 GHz

10 dem

5]
a
3

D1 -16.220 dBn

-20 d§m

-30 dim

-40 dBm

Mz

50 ddm T

-70 dgm

Start 1.0 GHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Tre | X-value | y-value | _Function | Function Result |
M1 1 2.40203 GHz -2.06 dBm
M2 1 7.20585 GHz -48.31 dBm

Date: 25.SEP.2024 23.43.11

2DH5_Ant1_L_2441 0~Reference
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Guangdong Dongdian Testing Service Co., Ltd.

Report No.:DDT-RE24052818-1E01

Spectrum =

Ref Level 29.36 d2m  Offset 9,36 B @ RBW 100 kHz
lo att 30ds  SWT 18,9 ps @ VBW 300 kHz  Made Auto FFT
(@ 17k vView

M1[1] 1.32 dBm

20 de 2.44114980 GHz
m

10 dem-

0 dB

-10 dBm

}a'd/an-

-30 dBm

-40 dBm

<50 dBm

-60 dBm

CF 2.441 GHz 691 pts Span 1.5 MHz

Marker

Type | Ref | Trc | X-value | v-value | Function
M1 1 2,4411498 GHz 4.32 dBm

Function Result |

Dater 26.SEP 2024 01:09:28

2DH5_Ant1_L_2441_30~1000

Spectrum =

Ref Level 19.36 d2m  Offset 9,36 B @ RBW 100 kHz
lo att 20ds  SWT  1.1ms @ VBW 300 kHz Made Auto FFT
(@ 17k vView

m1[1] 57.33 dBm

953.4900 MHz
10 dem-

0 dB

-10 dBm

D1 -15.680 dBrr
-20 dBm

<30 dBm

-40 dem

-50 dBém

60 gJBm: K

I I

Start 30.0 MHz 30001 pts Stop 1.0 GHz
Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result |
M1 1 953.49 MHz -57.33 dbm

Date: 26.SEP.2024 01.09:33

2DH5_Ant1_L_2441_1000~26500

Spectrum L

Ref Level 19.35 d8m  Offset 9,36 B @ RBW 100 kHz
lo att 20ds  SWT 255 ms @ VBW 300 kHz  Mode Auto Sweep
(@ 1Pk View

MI[1] -2.21 dBm|
2.441130 GHz|
m2[1] 48.36 dBm
7.323150 GHz

10 dem

0 defi

-10 dBy

3

D1 -15.680 dém
-20 dgm

-30 dgjm

-40 dgjm

-50 dgjm

-70 d&m

Start 1.0 GHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Tre | X-value | y-value | _Function | Function Result |
M1 1 2.44113 GHz -2.21 dBm
M2 1 7.32315 GHz -48.36 dBm

Date: 26.SEP.2024 01.09.55

2DH5_Ant2_R 2441 _0~Reference
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Spectrum =

Ref Level 29.41 d2m  Offset 9,41 dB @ RBW 100 kHz
lo att 30ds  SWT 18,9 ps @ VBW 300 kHz  Made Auto FFT
(@ 17k vView

M1[1] 3.92 dBm)|

20 dB 2.44114330 GHz|
m

10 dem-

0ds

-10 dBm
s

20 dBm S

-30 dBm

-40 dBm

<50 dBm

-60 dBm

CF 2.441 GHz 691 pts Span 1.5 MHz
Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result |
M1 1 2,4411433 GHz 3.92 dBm

Dater 25.SEP 2024 23:43:56

2DH5_Ant2_R_2441_30~1000

Spectrum =

Ref Level 19.41 d2m  Offset 9,41 dB @ RBW 100 kHz
lo att 20ds  SWT  1.1ms @ VBW 300 kHz Made Auto FFT
(@ 17k vView

m1[1] 57.77 dBm

708.3470 MHz|
10 dem-

0 dB

-10 dBm

D1 -16.080 dér
-20 dBm

<30 dBm

-40 dem

-50 dBém

-60gBm:

Start 30.0 MHz 30001 pts Stop 1.0 GHz

Marker

Type | Ref | Trc | X-value | v-value | Function | Function Result |
M1 1 708.347 MHz -57.77 dbm

Date: 25.SEP 2024 23.44.01

2DHS5_Ant2_R 2441_1000~26500

Spectrum L

Ref Level 19.41 dBm Offset 041 dB @ RBW 100 kHz
lo att 20ds  SWT 255 ms @ VBW 300 kHz  Mode Auto Sweep
(@ 1Pk View

MI[1] -1.52 dBm)|

2.441130 GHz|
m2[1] -44.95 dBm)|
M1 7.322300 GHz

10 dem

-10 dBy
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D1 -16,080 dBm

-20 dgjm

-30 dgjm

-40 dgjm

i

-50 dejm

DI I IPTUTPINIVEL P ST VR,

-70 d&m

Start 1.0 GHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Tre | X-value | y-value | _Function | Function Result |
M1 1 2.44113 GHz -1.52 dBm
M2 1 7.3223 GHz -44.95 dBm

Date: 25.SEP.2024 23.44.23

2DH5_Ant1_L_2480_0~Reference

Page 80 of 153



