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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
oo ] ff
,
Eime
@l 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 m4DQPSK
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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Test Result

RefLevel Result Limit
TestMode Antenna ChName Channel Verdict
[dBm] [dBm] [dBm]
Low 2402 -4.38 -47.17 <-24.38 PASS
High 2480 -1.25 -46.85 <-21.25 PASS
DH5 Ant1
Low Hop 2402 -4.92 -48.94 <-24.92 PASS
High Hop 2480 -1.81 -47.15 <-21.81 PASS
Low 2402 -4.36 -47.2 <-24.36 PASS
High 2480 -1.68 -47.28 <-21.68 PASS
2DH5 Ant1
Low Hop 2402 -6.48 -48.69 <-26.48 PASS
High Hop 2480 -1.89 -47 .47 <-21.89 PASS
Low 2402 -4.31 -46.75 <-24.31 PASS
High 2480 -1.28 -45.95 <-21.28 PASS
3DH5 Ant1
Low Hop 2402 -4.34 -48.57 <-24.34 PASS
High Hop 2480 -1.29 -46.57 <-21.29 PASS
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Test Graphs

DH5_Ant1_Low_2402

Spectrum ] :21

Ref Level 20.00 dém Offset 9.84 dB @ RBW 100 kHz

|& Att 30de SWT 758 ps @ VBW 300 kHz Mode Auto FFT
Count 300/300

@ 1Pk Yiew

M1[1] -4.38 dBm|
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-30 dem
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- K17
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Marker
Type | Ref | Trc | X-value v-value Function Function Result
M1 2,402015 GHz -4.38 dBm
2.4 GHz -47.73 dBm
2,39 GHz -50.94 dBm
2,3986232 GHz -47.17 dBm

M2
[ZE
M4

e

Date: 9.FEB.2022 07:38:51

DH5_Ant1_High_2480

o
Spectrum ] A

Ref Level 20.00 dém Offset 9.80 d& @ RBW 100 kHz

lo att 30de SWT 94.8us @ VBW 300 kHz Mode Auto FFT
Count 300/300
@ 1Pk View
M1[1] -1.25 dBm|
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= M2[1] -48.20 dBm
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¥, :
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by i T ot
-60 dBm
70 dBm
Start 2.47 GHz 691 pts Stop 2.55 GHz
Marker
Type | Ref | Trc | X-value Y-value Function Function Result
M1 1 2,47978 GHz -1.25 dém
M2 1 2.4835 GHz -48.20 dBm
M3 d 2.5 GHz -50.85 dBm
M4 1 2,483797 GHz -46.85 dBm

Date: 9.FEB.2022 07:44:38
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DH5 Ant1_Low Hop 2402

Spectrum ] :21

Ref Level 20.00 dém Offset 9.84 dB @ RBW 100 kHz
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@ 1Pk Yiew

M1[1] -4.92 dBm|
2.4040050 GHz
m2[1] -51.64 dBm

2.4000000 GHz|
ot

-1od ﬂﬂﬁ

i

D1 -24.920 dBrm

10d

od

-30 dem

-40 dém

M4 ;
= i i 13 " 43}

-60 dB

-70d
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M1 1 2,404005 GHz -4.92 dBm
M2 1 2.4 GHz -51.64 dBm
[ZE 1] 2,39 GHz -51.50 dBm |
M4 i 2,3572536 GHz -48.94 dBm

Date: 9.FEB.2022 08:02:01

DH5 Ant1 High Hop 2480

Spectrum ] :21
Ref Level 20.00 dBm  Offset 0.80 d& @ RBW 100 kHz
lo att 30dB SWT 94.8ps @ VBW 300kHz Mode Auto FFT
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Type | Ref | Trc | X-value v-value Function Function Result
M1 1 2,477 GHz -1.81 dBm
M2 1 2,4835 GHz -50.53 dBm
[ZE 1] 2.5 GHz -50.29 dBm |
M4 i 2,508841 GHz -47.15 dBrm
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2DH5_Ant1_Low_2402

Spectrum ] :21

Ref Level 20.00 dém Offset 9.84 dB @ RBW 100 kHz

|& Att 30de SWT 758 ps @ VBW 300 kHz Mode Auto FFT
Count 300/300

@ 1Pk Yiew
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Type | Ref | Trc | X-value v-value Function Function Result

M1 1 2,402015 GHz -4.36 dBm
M2 1 2.4 GHz -47.76 dBm
[ZE 1 2,39 GHz -50.70 dBm
M4 i 2,3992609 GHz -47.20 dBm

Date: 9.FEB.2022 07:47:51

2DH5_Ant1_High_2480

Spectrum ] :21

Ref Level 20.00 dém  Offset 9.80 dB @ RBW 100 kHz
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-70d
Start 2.47 GHz 691 pts Stop 2.55 GHz
Marker
Type | Ref | Trc | X-value v-value Function Function Result
M1 1 2.47978 GHz -1.68 dBm
Mz 1 2.4835 GHz -49.85 dBm
m3| 1 2.5 GHz -51.12 dBm
M4 g 2.505826 GHz -47.28 dBm

Date: 9.FEB.2022 07:52:08
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2DH5 Ant1_Low_Hop 2402

Spectrum ] :21

Ref Level 20.00 dém Offset 9.84 dB @ RBW 100 kHz
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Count 300/300
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M1 1 2,402015 GHz -6.48 dBm
M2 1 2.4 GHz -51.02 dBm
[ZE 1 2,39 GHz -51.22 dBm
M4 i 2,3687319 GHz -48.69 dBm

Date: 9.FEB.2022 08:15:51

2DH5 Ant1 _High Hop 2480

Spectrum ] :21
Ref Level 20.00 dBm  Offset 0.80 d& @ RBW 100 kHz
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@ 1Pk View
M1[1] -1.89 dBm|
04 2.477000 GHZ|
m2[1] -49.51 dBm
2.483500 GHZ|
o4 M1
Ltk h A
[y
20—, 51 890 dem
-30 dém
-40 dem
5 M4
[ M3
50dB Y PFIPS) S PRSI el TN S S
-60 dB
-70 d
Start 2.47 GHz 691 pts Stop 2.55 GHz
Marker
Type | Ref | Trc | X-value v-value Function Function Result
M1 1 2,477 GHz -1.89 dBm
M2 1 2,4835 GHz -49.51 dBm
[ZE 1 2.5 GHz -50.79 dBm
M4 i 2,508493 GHz -47.47 dBm
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3DH5_Ant1_Low_2402

Spectrum ]
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Ref Level 20.00 dBm
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Date: 9.FEB.2022 07:54:58

3DH5_Ant1_High_2480
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Ref Level 20.00 dBm  Offset 0.80 d& @ RBW 100 kHz
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Count 300,300
@ 1Pk View
M1[1] -1.28 dBm|
04 2.479780 GHZ|
m2[1] -49.74 dBm
M1 2.483500 GHZ|
od
-10
20 dBm=—in; 1 250 dom
-30 dém ‘
-40 dem
Sttt T M3 | ddra sl n I o) .
o =T
-60 dB
-70 d
Start 2.47 GHz 691 pts Stop 2.55 GHz
Marker
Type | Ref | Trc | X-value v-value Function Function Result
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M2 1 2,4835 GHz -49.74 dBm
[ZE 1 2.5 GHz -51.52 dBm
M4 i 2,483797 GHz -45.95 dBrm
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3DH5 Ant1 _Low Hop 2402
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3DH5 Ant1 High Hop 2480

Spectrum ] :21
Ref Level 20.00 dBm  Offset 0.80 d& @ RBW 100 kHz
lo att 30de SWT 04.8ps @ VBW 300 kHz Mode Auta FFT
Count 300,300
@ 1Pk View
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[ZE 1 2.5 GHz -51.23 dBm
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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
= |
Ty 225
= = 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 mM/4DQPSK
modulation type, 3-DH5 of data type is the worst case of 8DPSK modulation

type.

Test Results:

Pass
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Test Result
FreqRange RefLevel Result Limit
TestMode Antenna Channel Verdict
[MHz] [dBm] [dBm] [dBm]
Reference -4.39 -4.39 --- PASS
2402 30~1000 -4.39 -55.97 <-24.39 PASS
1000~26500 -4.39 -48.4 <-24.39 PASS
Reference -2.57 -2.57 --- PASS
DH5 Ant1 2441 30~1000 -2.57 -56.38 <-22.57 PASS
1000~26500 -2.57 -49.19 <-22.57 PASS
Reference -1.30 -1.30 PASS
2480 30~1000 -1.30 -56.71 <-21.3 PASS
1000~26500 -1.30 -49.64 <-21.3 PASS
Reference -4.38 -4.38 PASS
2402 30~1000 -4.38 -56.17 <-24.38 PASS
1000~26500 -4.38 -48.97 <-24.38 PASS
Reference -2.60 -2.60 --- PASS
2DH5 Ant1 2441 30~1000 -2.60 -57.17 <-22.6 PASS
1000~26500 -2.60 -48.74 <-22.6 PASS
Reference -1.30 -1.30 --- PASS
2480 30~1000 -1.30 -56.11 <-21.3 PASS
1000~26500 -1.30 -49.04 <213 PASS
Reference -4.35 -4.35 PASS
2402 30~1000 -4.35 -56.86 <-24.35 PASS
1000~26500 -4.35 -48.97 <-24.35 PASS
Reference -2.60 -2.60 PASS
3DH5 Ant1 2441 30~1000 -2.60 -56.64 <-22.6 PASS
1000~26500 -2.60 -48.63 <-22.6 PASS
Reference -1.29 -1.29 --- PASS
2480 30~1000 -1.29 -56.99 <-21.29 PASS
1000~26500 -1.29 -48.9 <-21.29 PASS
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Test Graphs
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DH5_Ant1_2402_1000~26500
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DH5_Ant1_2441_30~1000
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DH5 Ant1 2480 O~Reference

Spectrum ] :21

Ref Level 29.80 dém  Offset 9.80 d& @ RBW 100 kHz

|& Att 30 dB SWT 18,9 ps @ VBW 300 kHz Mode &uto FFT
® 1Pk View
M1[1] -1.30 dBm|
2.47983500 GHz
20d
1od
od My

/1\__(_‘/
-10d

-20 dBm

-30 48m

-40 dem

-50 dBm

-60 dBm

CF 2.48 GHz 691 pts Span 1.5 MHz

Date: 9.FEB.2022 07:45:40

DH5_Ant1_2480_30~1000

Spectrum ] :21

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

lo att 20de SWT 1.1lms @ VBW 300kHz Mode Auta FFT
Count 10/10

@ 1Pk View

M1[1] -56.71 dBm

711.3860 MHz|
10 dB

0dem

-10 dem

-20 dBm—

D1 -21.300 dBm

-30 dém

-40d

-50 dem

-70 dBm

Start 30.0 MHz 30001 pts Stop 1.0 GHz

Date: 9.FEB.2022 07:45:44

Page:60 of 90



