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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: Zora Zhang Test Site: RF Measurement System 4#
Ambient Condition: | 25°C,49.8%RH Test Date: 2024.03.14-2024.04.03
Test Power Supply: | Battery Sample Number: S$23122824-01
Test Mode Antenna Fn[al\cjlllj_lezr]cy I[_\;\?:#]I; [II:IILTr::] Verdict
DH5 Left side Hop 79 215 PASS
Right side Hop 79 215 PASS
2DH5 Left side Hop 79 215 PASS
Right side Hop 79 215 PASS
3DH5 Left side Hop 79 215 PASS
Right side Hop 79 215 PASS
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9.5.Test graphs
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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: Zora Zhang Test Site: RF Measurement System 4#
Ambient Condition: | 25C,49.8%RH Test Date: 2024.03.14-2024.04.03
Test Power Supply: | Battery Sample Number: S$23122824-01
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
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10.5.Test graphs
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Reflevel 20.00d8m  Offset 1163 db & RBW 100 kz
- Att 3008 SWT  1.01ms ® VBW 300kH: Mode Auto Sweep

mif] -4.86 dBm|
24779870 Gz
o M2f1] 47563 dém)
24835000 GHy

0 dbim

nga'dm.

-20 dBm:

30 dBm :

-0 dBm

I Mt A ey e o

50 dBam-

60 dBm

-70 dBm

247 GHz 1001 pts .0 MHz/ 156H:z
2 Marker Table

1 2477987 GHz -4.86dBm
1 24835 GHz -47.63 dBm
M3 1 2.5 GHz -49.26 dBm
1 249643 GHz 4639 dBm

e
v WM

11:58:52 03.04.2024

3DH5 Left side Low 2402

RefLevel 20.00d8m  Offset 1168 db & RBW 100 kHz

- Att 3008 SWT  1.01ms ® VBW 300kH: Mode Auto Sweep
1 Frequency Sweep 1Pk Vi
MIfi] 863 dém)
o | 24020600 GHz
o M2f1]  -45.00 dBm)
24000000 Gz
0dBm
10 dgn "I
f
20dgm 1
30 di————H1 28630 i | | i
A0 dBm LR
dBn w | f AR
A o oA . LV L S . e/
Sty
60 dbm
-70 dBm
231 GHz 1001 pts 10.0 MHz/ 2.41GHz
2 Marker Table
[ 1 2.40206 GHz -8.63 dBm
M2 1 24 GHz -49.00 dBm
M3 1 239 GHz -49.45 dBm
M 1 13387 GHz -46.69 dBm

e
s WM 5

18:46:31 02.04.2024

3DH5_Right side_Low_2402

MultiView * Spectrum .

RefLevel 20.00d8m  Offset 1268 B ® RBW 100 kHz

- At 308 SWT1.01ms ® VBW J00kHz Mode Auto Sweep
1 Frequency Sweep 1Pk View
MIfi] 450 dBm|
o | 24020600 Gz
o M2f1] 4874 dém)
i 24000000 Ghz
i
10 dBm "\
-20 dBam:
H1-24.540 dBm | 1 |
30 I
db mi
40 dm T
v [ o
gttt A el et i bremstn g P " NN TP (T AL, hariptel] Wit
60 dbm
-70 dBm
2316GHz 1001 pts 10.0 MHz/ 241 GHz
2 Marker Table
[ 1 240206 GHz -4.54 dBm
M2 1 24 GHz -48.74 dBm
M3 1 239 GHz -49.73 dBm
M 1 2356 GHz -46.46 dBm

e
[

11:46:38 03.04.2024

3DH5_Left side_High_2480

Page 66 of 152



Guangdong Dongdian Testing Service Co., Ltd.

Report No.:DDT-RE23122824-2E01

Reflevel 20.00d8m  Offset 1163 db & RBW 100 kz
- Att 3008 SWT 101 ms & VBW 300 kHz

Mode Auto Sweep

104 24799650 Gz
o M2f1] 4737 d8m
24835000 GHy
0 dBm
10 dBm s
!
20dgm !

el

60 dBm
-70 dBm
247 GHz 1001 pts .0 MHz/ 156H:z
2 Marker Table
[ 1 2479965 GHz -8.26 dBm
M2 1 24835 GHz 4737 dBm
M3 1 2.5 GHz -48.89 dBm
M4 1 248527 GHz -46.27 dBm

18:51:03 02.04.2024

T
v NN

3DH5_Right side_High_2480

1 Frequency Sweep

Reflevel 20.00d8m  Offset 1163 db & RBW 100 kz
- Att 3008 SWT 101 ms & VBW 300 kHz

Mode Auto Sweep

MIfi] 470 d8m|
2479845 0 Gz

M2fi] 4814 dBm)
24835000 GHa|

0dBm

-10 dBa

-20 dBm:
H1 -2

4,700 dBm

-30 dBar

-0 dBm

Pt

S

T

b
ilen g,

v g Mo b s o

AN f ol s el

50 dBm

-70 dBm

247 GHz

1001 pts

.0 MHz/ 156H:z

2 Marker Table

2479845 GHz
24835 GHz
2.5 GHz
249232 GHz

-4.70dBm
-48.14 dBm
-49.55 dBm
4643 dBm

11:50:58 03.04.2024

e
[ O

3DH5 Left side Low Hop 2402

MultiView Spectrur

RefLevel 20.00d8m  Offset 1266 4B ® RBW 100 kHz

- At 048 SWT  1.01ms ® VBW 300kH: Mode Auto Sweep
1 Frequency Sweep 1Pk View
MIfi] 856 d8m|
. | 24070500 GH
o M2fl] 4.2 dBm)
24000000 Gz
0dBm
-10 dBa i +
IVl
-20 dm T
-30 dBan
40 dBm
J !
ettt " ) T T TN I T
60 dbm
-70 dBm
231 GHz 1001 pts 10.0 MHz/ 281 GHz
2 Marker Table.
[ 1 240705 GHz 8.36 dBm
M2 1 24 GHz -49.42 dBm
M3 1 2.39 GHz -49.82 dBm
M 1 1.3601 GHz -47.01 dBm

18:56:27 02.04.2024

T
veer UMMM 5

3DH5_Right side_Low_Hop_ 2402

Page 67 of 152



Guangdong Dongdian Testing Service Co., Ltd. Report No.:DDT-RE23122824-2E01

RefLevel 20.00d8m  Offset 1166 b & RBW 100 kHz

- At 308 SWT 101 ms ® VBW 300Kz Mode Auto Sweep
Ml s

10 d 24040600 Gz

a [T
0 dBm
10 dBm
-0 dBm- i

H1-24.680 dim

-30 dBan ‘
40 dbm i)
it L e wri L L s i st Aot s b e hmanthr, el
60 dBm
-70 dBm
231 GHz 1001 pts 10.0 MHa/ 241 GHz
2 Marker Table

[ 1 2.40406 GHz -4.68 dBm

M2 1 24 GHz -48.65 dBm

M3 1 2.39 GHz -49.99 dBm

M4 1 2.3573 GHz -46.67 dBm

e WNNN % O

15921

11:59:27 03.04.2024

3DH5_Left side_High_Hop_2480

hultiView = Spect

Reflevel 2000d8m  Offset 1263 d ® RBW 100z

- At 308 SWT 1.01ms ® VBW 300kHz  Mode Auto Sweep

1 Frequency Sweep 1

[T
| 24739710 Ghz

2{1] -48.75 dBm

24835000 GHz

=

0dBm

0By, A AT

-20 dBm: 1

S F—H1-28.170 d8n

-0 dBm

N IR R s
0 dan W RN

50 dBm

-70 dBm

247 GHz 1001 pts .0 MHz/ 156H:z
2 Marker Table

1 2473971 GHz -£.17dBm
1 24835 GHz -48.75 dBm
M3 i 2.5 GHz -48.98 dBm
1 248857 GHz -45.27 dBm

e
s UMMM 5

18:59:58 02.04.2024

3DH5_Right side_High_Hop_2480
MultiView C—— .

RefLevel 20.00d8m  Offset 1263 dB ® RBW 100 kHz
- At 048 SWT  1.01ms ® VBW 300kH: Mode Auto Sweep

1 Frequency Sweep

MIfi] 457 dBm

| 24709740 GHz|
2f1]  49.12d6m|
24835000 GHa|

=

0 dbirr

IIHG'C.'L‘.‘(”" b \.J"‘. AN NN gy

20 dBm !
H1-24570 dBm-
30 dbm 1

40 dBm 2

- "
WVt Mt o, e et A AL MW A i v e

~50 dBar-

50 dBm

-70 dBm

2.47 GHz 1001 pts 3.0 MHz/ 2.56Hz
2 Marker Table.

1 2470974 GHz -4.97 dBm
1 24835 GHz 4912 dBm
M3 i 2.5 GHz -47.67dBm
1 249412 GHz -47.01 dBm

e
s NN 5 O

12:01:42 03.04.2024

Page 68 of 152



Guangdong Dongdian Testing Service Co., Ltd. Report No.:DDT-RE23122824-2E01

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: Zora Zhang Test Site: RF Measurement System 4#
Ambient Condition: | 257C,49.8%RH Test Date: 2024.03.14-2024.04.03
Test Power Supply: | Battery Sample Number: S$23122824-01
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
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