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Shenzhen Huaxia Testing Technology Co., Ltd.
Report No.: CQASZ20220100082E-01

5.8 Band-edge for RF Conducted Emissions

Test Requirement:

47 CFR Part 15C Section 15.247 (d)

Test Method:

ANSI C63.10:2013

Test Setup:
Spectrum Analyzer
o f
O
{ o [ [f oo
= = E.U.T
|
Non-Conducted Table
Ground Reference Plane
Remark: Offset=cable loss+ attenuation factor.

Limit: In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum intentional radiator is 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, based on either an RF conducted or a radiated measurement.

Exploratory Test Mode: | Hopping and Non-hopping transmitting with all kind of modulation and all kind

of data type

Final Test Mode:

Through Pre-scan, find the DH5 of data type is the worst case of GFSK
modulation type, 2-DH5 of data type is the worst case of mM4DQPSK
modulation type, 3-DH5 of data type is the worst case of 8DPSK modulation
type.

Only the worst case is recorded in the report.

Test Results:

Pass
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Measurement Data

Report No.: CQASZ20220100082E-01

TestMode Antenna ChName Channel Detector Freq Result Limit Verdict
AV 2310.000 -50.34 <-41.20 PASS
AV 2340.174 -48.71 <-41.20 PASS
AV 2390.000 -50.35 <-41.20 PASS
Low 2402
Peak 2310.000 -38.55 <-21.20 PASS
Peak 2386.739 -34.65 <-21.20 PASS
Peak 2390.000 -38.89 <-21.20 PASS
AV 2483.500 -49.29 <-41.20 PASS
AV 2483.681 -49.29 <-41.20 PASS
AV 2500.000 -50.37 <-41.20 PASS
DH5 Ant1 High 2480
Peak 2483.500 -29.68 <-21.20 PASS
Peak 2483.913 -27.91 <-21.20 PASS
Peak 2500.000 -38.53 <-21.20 PASS
Peak 2310.000 -37.74 <-21.20 PASS
Low Hop_2402 Peak 2363.457 -36.99 <-21.20 PASS
Peak 2390.000 -38.74 <-21.20 PASS
Peak 2483.500 -40.58 <-21.20 PASS
High Hop_2480 Peak 2495.971 -36.96 <-21.20 PASS
Peak 2500.000 -38.79 <-21.20 PASS
AV 2310.000 -50.34 <-41.20 PASS
AV 2340.478 -48.74 <-41.20 PASS
AV 2390.000 -50.37 <-41.20 PASS
Low 2402
Peak 2310.000 -38.41 <-21.20 PASS
Peak 2340.935 -36.26 <-21.20 PASS
Peak 2390.000 -38.09 <-21.20 PASS
AV 2483.500 -47.94 <-41.20 PASS
AV 2483.565 -48.04 <-41.20 PASS
AV 2500.000 -50.38 <-41.20 PASS
2DH5 Ant1 High 2480
Peak 2483.500 -37.02 <-21.20 PASS
Peak 2484.493 -34.81 <-21.20 PASS
Peak 2500.000 -39.09 <-21.20 PASS
Peak 2310.000 -38.78 <-21.20 PASS
Low Hop_2402 Peak 2350.674 -36.94 <-21.20 PASS
Peak 2390.000 -39.39 <-21.20 PASS
Peak 2483.500 -39.32 <-21.20 PASS
High Hop_2480 Peak 2491.797 -36.99 <-21.20 PASS
Peak 2500.000 -38.54 <-21.20 PASS
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AV 2310.000 -50.34 <-41.20 PASS
AV 2340.022 -48.73 <-41.20 PASS
AV 2390.000 -50.41 <-41.20 PASS

Low 2402
Peak 2310.000 -37.72 <-21.20 PASS
Peak 2328.000 -35.76 <-21.20 PASS
Peak 2390.000 -38.61 <-21.20 PASS
AV 2483.500 -47.96 <-41.20 PASS
AV 2483.565 -48.05 <-41.20 PASS
AV 2500.000 -50.42 <-41.20 PASS

3DH5 Ant1 High 2480
Peak 2483.500 -31.49 <-21.20 PASS
Peak 2483.797 -29.64 <-21.20 PASS
Peak 2500.000 -38.49 <-21.20 PASS
Peak 2310.000 -39.5 <-21.20 PASS
Low Hop_2402 Peak 2340.630 -34.47 <-21.20 PASS
Peak 2390.000 -38.82 <-21.20 PASS
Peak 2483.500 -39.49 <-21.20 PASS
High Hop_2480 Peak 2490.406 -37.42 <-21.20 PASS
Peak 2500.000 -37.74 <-21.20 PASS
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Test plot as follows:
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DH5_Ant1_High_2480_AV
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M4 1 2,483681 GHz -49.29 dBm
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Date: 21.JAN.2022 02:30:41

3DH5 Ant1 Low 2402 Peak

Spectrum ] :";1

Ref Level 20.00 dBm  Offset 11.84 dB @ RBW 1 MHz

lo att 30de SWT  152ps @ VBW 3 MHz  Mode Auto FFT
Count 10/10

@ Pk View

MI[1] 0.23 dBm
2.402040 GHz|
M2[1] -38.61 dBm
2.390000'¢}z

(l
st A

D1 -21.200 dbm

-30 dBm
" T

ey Al i M A S sz’“

-50 dBrn

-60 di

-70 di

Start 2.3 GHz 691 pts Stop 2.405 GHz
Marker
Type | Ref | Tre | X-value v-value |__Function
ML | 2 Ghlz 0.23 dBm
2.39 GHz | -38.61 dBm |
2.31 GHz -37.72 dBm |
2,328 GHz -35.76 dBrm |

Function Result |

Mz | I
M3
M4 |

[

Date: 21.JAN.2022 02:30:31
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3DH5_Ant1_High_2480_AV

Spectrum ] :21

Ref Level 20.00 dém  Offset 11.80 dB @ RBW 1 MHz

lo att 30de SWT 190.3ms @ VBW 10Hz Mode Auto FFT
Count 10/10

@ 1Pk Yiew

mM1[1] -15.85 dBm
2.480010 GHZ|
ind m2[1] -47.96 dBm|
2.483500 GHZ|

od

-10d

M1
-20 dBm / \
-30 dem \

=4 dRm—ry

D1 -4“%00 dBn

—-59—"“_/) M3
¥

-60 di

-70d

Start 2.47 GHz 691 pts
Marker
Type | Ref | Trc | X-value Y-value Function
M1 1 2,48001 GHz -15.85 dBm
M2 1 2.4835 GHz -47.96 dBm
1
1

Stop 2.55 GHz

Function Result |

M3 2.5 GHz -50.42 dBm
4 2.483565 GHz -48.05 dBm

Date: 21.JAN.2022 03:39:47

3DH5 Ant1 High 2480 Peak

Spectrum ] :";1

Ref Level 20.00 dém  Offset 11.80 dB @ RBW 1 MHz

o att 30de SWT  11.3ps @ VBW 3 MHz  Mode Auto FFT
Count 10410
@ 1Pk View
MI[1] 3.06 dBm)
2.480130 GHz|
10:d ™1 m2[1] -31.49 dBm|
X 2.483500 GHz|
od

20 dBm=—jr,) 31 200 dm

30 dBr &?
M3
o VAt P 8 R, T

50 dBm
60 d
70d
Start 2.47 GHz 691 pts Stop 2.55 GHz
Marker
Type | Ref | Tre | X-value v-value |__Function | Function Result |
M - 201 ke _3.06 dBm
Mz 1] 2.4835 GHz | -31.49 dBm |
M3 1|  2.5GHz -38.49 dBm |
M4 | 1] 2483797 GHz -29.64 dBm |

Date: 21.JAN.2022 03:39:37
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3DH5 Ant1_Low Hop 2402 Peak

Spectrum ] :";I
Ref Level 20.00 dBm  Offset 11,57 dB @ RBW 1 MHz
lo att 30de SWT  152ps @ VBW 3 MHz  Mode Auto FFT
Count 10/10
@ Pk View
M1[1] -0.34 dBm|
55 2.401880 GHZ|
m2[1] -38.82 dBm
2.390000'¢Hz|
o G
-10d [
20 dBm=—r,} 21 200 dem )
-30 dBm 4
s A 5]
P, SR AS e A S| A By
-50 dBm
60d
70d
Start 2.3 GHz 691 pts Stop 2.405 GHz
Marker
Type | Ref | Tre | X-value v-value |__Function | Function Result |
M1 1] 2,40188 GHz -0.34 dBm
Mz 1 2.39 GHz -38.82 dBm |
Mz 1 2.31GHz -39.50 dBm |
M| 1 2,34063 GHz -34.47 dBrn

Date: 21.JAN.2022 06:23:12

3DH5 Ant1 High Hop 2480 Peak

Spectrum ] :";I
Ref Level 20.00 dBm  Offset 11.80 dB @ RBW 1 MHz
lo att 30de SWT 11.3ps @ VBW 3 MHz  Mode Auto FFT
Count 10/10
@ Pk View
M1[1] 3.10 dBm
55 2.478050 GHz|
1 m2[1] -39.49 dBm
3 2.483500 GHz
[t \
-10d \
20 dBm=—r,} 31 200 dem
-30 dBm l
Wz M4 M3
. Pt T e AL e P d e
-50 dBm
60d
70d
Start 2.47 GHz 691 pts Stop 2.55 GHz
Marker
Type | Ref | Tre | X-value v-value |__Function | Function Result |
Mi] |1 247805 Gz 3.10 dém
Mz 1 2,4835 GHz -39.48 dBm |
Mz 1  2.5GHz -37.74 dBm |
M| 1 2,450406 GHz -37.42 dBrm

Date: 21.JAN.2022 06:33.42
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5.9 Spurious RF Conducted Emissions

Test Requirement:

47 CFR Part 15C Section 15.247 (d)

Test Method: ANSI C63.10:2013
Test Setup:
Spectrum Analyzer
o o f o |
By 555
= So= E.U.T
Non-Conducted Table
Ground Reference Plane
Remark: Offset=cable loss+ attenuation factor.
Limit: In any 100 kHz bandwidth outside the frequency band in which the spread

spectrum intentional radiator is 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, based on either an RF conducted or a radiated
measurement.

Exploratory Test Mode:

Non-hopping transmitting with all kind of modulation and all kind of data type

Final Test Mode:

Through Pre-scan, find the DH5 of data type is the worst case of GFSK
modulation type, 2-DH5 of data type is the worst case of m/4DQPSK
modulation type, 3-DH5 of data type is the worst case of 8DPSK modulation

type.

Test Results:

Pass
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DH5 Ant1 2402 0~Reference

oo
Spectrum ] A

Ref Level 23.84 dBm Offset 9.84 db @ RBW 100 kHz
|& Att 30de SWT 189 us @ VBW 300 kHz Mode Auto FFT
@ 1Pk View

M1[1] -1.92 dBm|
2.40215410 GHz|
20 dem

10 dBm

ade M1

-10 dem

-20 dBm

ﬂdu

-40 d

-50 dBm

-60 d

CF 2.402 GHz 691 pts Span 1.5 MHz

Date: 21.JAN.2022 01:53:30

DH5_Ant1_2402_30~1000

Spectrum ] :ZI

Ref Level 19.84 dém Offset 9.84 dB @ RBW 100 kHz

lo att 20de SWT 1lms @ VBW 300 kHz Mode Auta FFT
Count 10/10

@ 1Pk Yiew

M1[1] -53.78 dBm|

800.7200 MHz|
10dB

0dBm

-10d

-20 dBm

D1 -21.920 dBm

-30 dBm

-40d

-50 dBm

Start 30.0 MHz 30001 pts Stop 1.0 GHz

Date: 21.JAN.2022 01:53:35
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DH5_Ant1_2402_1000~26500

Spectrum ]

(=]

Ref Level 19.84 dBm
|& Att 20 dB
Count 10/10

Offset 9.84 dB @ RBW 100 kHz

SWT 255 ms @ VBW 300 kHz Mode Auto Sweep

@ 1Pk Yiew

10dB

M1[1]

0 defis

M2[1]

-2.84 dBm
2.402030 GHz|
-48.47 dBm|
3.202350 GHz|

-10d

-20 dmr

D1 -21.920 dB

-30 dgm

-40d

M2

-70 dBm

-50 dmr

Start 1.0 GHz

30001 pts

Stop 26.5 GHz

Date: 21.JAN.2022 01:53:57

DH5 Ant1 2441 O0~Reference

Spectrum ]

(=]

Ref Level 29.80 dBm
|& Att 30 dB

Offset 9.80 d& @ RBW 100 kHz

SWT 18,9 ys @ VBW 300 kHz Mode &uto FFT

® 1Pk View

M1[1]

-0.15 dBm)|
2.44115410 GHz|

od

-10d

-20 dBm

-40 dem

-50 dem

-60 dBm

CF 2.441 GHz

691 pts

Span 1.5 MHz

Date: 21.JAN.2022 01:56:31
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DH5_Ant1_2441_30~1000

Spectrum ] :ZI

Ref Level 10.80 dBm  Offset 0.80 dB @ RBW 100 kHz

lo att 20de SWT 1lms @ VBW 300 kHz Mode Auto FFT
Count 10/10

@ 1Pk View

M1[1] -55.74 dBm|
813.7500 MHz
10dp

0dBm

-10 dBm

5-cB D1 -20.150 dBm

-30 dBm

-40d

-50 dBm

-70 dBm

Start 30.0 MHz 30001 pts Stop 1.0 GHz

Date: 21.JAN.2022 01:56:35

DHS5_Ant1_2441_1000~26500

Spectrum ] ‘2‘

Ref Level 19.80 dBm  Offset 0.80 d& @ RBW 100 kHz

lo att 20de  SWT 255ms @ VBW 300 kHz Mode Auto Sweep
Count 10/10

@ 1Pk View

M1[1] -0.78 dBm|

2.441130 GHz|
0B M2[1] -47.27 dBm|
3.254200 GHZ|

M1
0 dBrr

- D1 -20.150 dBm

-40d

-50 dgjr

-70 dBm

Start 1.0 GHz 30001 pts Stop 26.5 GHz

Date: 21.JAN.2022 01:56:57
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DH5 Ant1 2480 O~Reference

Spectrum ] nzl

Ref Level 29.80 dém Offset 9.80 d& @ RBW 100 kHz
|& Att 30 dB SWT 18,9 ys @ VBW 300 kHz Mode &uto FFT
® 1Pk View

M1[1] 1.06 dBm
2.48015410 GHZ|

od £

-10d

-20 dBm

dBm

-40 dem

-50 dem

-60 dBm

CF 2.48 GHz 691 pts Span 1.5 MHz

Date: 21.JAN.2022 02:04:16

DH5_Ant1_2480_30~1000

Spectrum ] :ZI

Ref Level 10.80 dBm  Offset 0.80 dB @ RBW 100 kHz

lo att 20de SWT 1lms @ VBW 300 kHz Mode Auto FFT
Count 10/10

@ 1Pk View

M1[1] -55.54 dBm|
952.7460 MHz

10dB

0dBm

-10 dBm

—UEET=—01 -18.940d

-30 dBm

-40d

-50 dBm

Start 30.0 MHz 30001 pts Stop 1.0 GHz

Date: 21.JAN.2022 02:04:20
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DH5_Ant1_2480_1000~26500

Spectrum ] :ZI

Ref Level 10.80 dBm  Offset 0.80 dB @ RBW 100 kHz
lo att 20de  SWT 255ms @ VBW 300 kHz Mode Auto Sweep
Count 10/10

@ 1Pk Yiew

M1[1] 1.12 dBm
2.480230 GHZ|

10dp m2[1] -48.05 dBm
- 3.306050 GHZ|

0dBm

-10 deyr

U EEF=—01 -18.940d

-30 defr

-40d

M3
-50 deyr

-70 dBm

Start 1.0 GHz 30001 pts Stop 26.5 GHz

Date: 21.JAN.2022 02:04:42

2DH5 Ant1 2402 0~Reference

Spectrum ] nzl

Ref Level 29.84 dém  Offset 9.84 d& @ RBW 100 kHz
|& Att 30 dB SWT 18,9 ys @ VBW 300 kHz Mode &uto FFT
® 1Pk View

M1[1] -1.98 dBm|
2.40215410 GHZ|

0 dem ML

]
-10d

?‘
~30 dBm

-40 dem

-50 dem

-60 dBm

CF 2.402 GHz 691 pts Span 1.5 MHz
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