V1.0

1. Bandwidth

1.1 OBW

1.1.1 Test Result
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Appendix for 15.247
Product Name: SHEI Pencil

Test Model: IP-02

Report No.: CTL2206132011-WF

Mode TX Frequency ANT 99% Occupied Bandwidth (MHz) Verdict
Type (MHZz) Result
2402 1 1.183 Pass
M SISO 2440 1 1.151 Pass
2480 1 1.122 Pass
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1.1.2 Test Graph
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1.2 6dB BW
1.2.1 Test Result
TX Frequency 6dB Bandwidth (MHz) .
Mode Type (MHz) ANT Result Limit Verdict
2402 1 0.777 >=0.5 Pass
1M SISO 2440 1 0.782 >=0.5 Pass
2480 1 0.780 >=0.5 Pass
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1.2.2 Test Graph
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IM_HCH_2480MHz_Antl_NTNV
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2. Maximum Conducted Output Power

2.1 Power

2.1.1 Test Result

Report No.: CTL2206132011-WF

Maximum Peak Conducted Output Power (dBm)

TX Frequency .

Mode Type (MHz) ANT1 Limit Verdict
2402 -1.46 <=30 Pass
M SISO 2440 -0.82 <=30 Pass
2480 -1.08 <=30 Pass

Notel: Antenna Gain: Antl: 0.00dBi;
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2.1.2 Test Graph
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IM_HCH_2480MHz_Antl_NTNV
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3. Maximum Power Spectral Density
3.1PSD

3.1.1 Test Result

Report No.: CTL2206132011-WF

TX Frequency Maximum PSD (dBm/3kHz) .
Mode Type (MHz) ANT1 Limit Verdict
2402 -17.90 <=8 Pass
1M SISO 2440 -16.97 <=8 Pass
2480 -17.56 <=8 Pass
Notel: Antenna Gain: Antl: 0.00dBi;
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3.1.2 Test Graph
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Report No

.. CTL2206132011-WF

IM_HCH_2480MHz_Antl_NTNV

Level (dBm)

-10 4

-20 4

-30 4

40

-50

-60

-70 4

-80

-90 4

-100

2479.415

Frequency (MHz)

Ant: Ant1

Center: 2.48 GHz
Span: 1.17 MHz
RBW: 3 kHz

VBW: 10 kHz
Detector: Peak
TraceType: MAX Hold
AverageCount: 1
SweepPoint: 1001
SweepTime: 123.4 ms
Sweep: Continue
AverageType: RMS

Maker:
1. 2480.050 MHz
-17.56 dBm

—— Trace

2480.585

2022-06-22 21:59:26




V1.0

Page 13 of 19

Report No.:

4. Unwanted Emissions In Non-restricted Frequency Bands

4.1 Ref

4.1.1 Test Result

CTL2206132011-WF

TX Frequenc Level of Reference
Mode Type (I\(}IHZ) / ANT (dBm)
2402 1 -2.35
1M SISO 2440 1 -1.73
2480 1 -2.01

less than 3dB.

Notel: Refer to FCC Part 15.247 (d) and ANSI C63.10-2013, the channel contains the maximum PSD level was used to
establish the reference level.
Note2: RBW = 1MHz was used during the pre-test. The final test will be performed at RBW=100kHz while the margin is




V1.0 Page 14 of 19 Report No.: CTL2206132011-WF

4.1.2 Test Graph

IM_LCH_2402MHz_Antl_NTNV
10 Ant: Ant1
Center: 2.402 GHz
Span: 1.166 MHz
1 RBW: 100 kHz
04 VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 10001
-10 4 SweepTime: 1.33 ms
Sweep: Continue
_20 .
Maker:
1. 2402.330 MHz
—~ =30 1 -2.35 dBm
E
S
= -40 1
o
>
3
_50 .
_60 .
_70 -
_80 .
—— Trace
-90 T T T T T T T T T
2401.417 2402.583
Frequency (MHz) 2022-06-22 21:52:07
1M MCH_2440MHz_Antl NTNV
¥ Ant Anti
Center: 2.44 GHz
Span: 1.173 MHz
1 RBW: 100 kHz
0+ 4l VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 10001
-10 4 SweepTime: 1.33 ms
Sweep: Continue
_20 -
Maker:
1. 2440.339 MHz
. =30 -1.73 dBm
E
3
= 40 1
o
>
(5]
— 50
_60 -
_70 -
_80 -
—— Trace
-90 T T T T T T T T T
2439.414 2440.587
Frequency (MHz)




V1.0 Page 15 of 19 Report No.: CTL2206132011-WF

IM_HCH_2480MHz_Antl_NTNV
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4.2 CSE

4.2.1 Test Result
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Report No.:

CTL2206132011-WF

TX Frequenc Level of Reference Limit .
Mode Type (I\clez) y ANT (dBm) (dBm) Verdict
2402 1 -1.73 -21.73 Pass

iM SISO 2440 1 -1.73 -21.73 Pass
2480 1 -1.73 -21.73 Pass

Notel: Refer to FCC Part 15.247 (d) and ANSI C63.10-2013, the channel contains the maximum PSD level was used to
establish the reference level.

Note2: RBW = 1MHz was used during the pre-test. The final test will be performed at RBW=100kHz while the margin is
less than 3dB.
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4.2.2 Test Graph

IM_LCH_2402MHz_Antl_NTNV
10 Ant: Ant1
Start: 2.31 GHz
Stop: 2.41 GHz
RBW: 100 kHz
04 VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 10001
-10 4 SweepTime: 10 ms
Sweep: Continue
_20 .
Limit=-21.73 dBm
Maker:
—~ =30 1 1. 2399.820 MHz
1S -52.44 dBm
S
= -40 1
o
>
3
_50 .
_60 .
_70 -
_80 .
—— Trace
—— Limit
-90 T T T T T T T T
2310.0 2410.0
Frequency (MHz) 2022-06-22 21:52:13
1M LCH_2402MHz_Antl NTNV
¥ Ant Antd
Start: 30 MHz
Stop: 25 GHz
RBW: 100 kHz
0 ¢ VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 30001
-10 4 SweepTime: 2.39 s
Sweep: Continue
_20 -
2 Limit=-21.73 dBm
Maker:
— 30 A 1. 2402.150 MHz
[ “2.48 dBm
m 2.7205.546 MHz
5 -30.62 dBm
= 40 1
o
>
(5]
— 50
-80
=70
-80
— Trace
—— Limit
-90 + T T T T T T T T T
30.0 25000.0
Frequency (MHz) 2022-06-22 21:52:23




V1.0 Page 18 of 19 Report No.: CTL2206132011-WF

IM_MCH_2440MHz_Antl_NTNV
i Ant: Ant1
Start: 30 MHz
Stop: 25 GHz
RBW: 100 kHz
[ 1 VBW: 300 kHz
¢ Detector: Peak
TraceType: MAX Hold
SweepPoint: 30001
-10 4 SweepTime: 2.39 s
Sweep: Continue
_20 .
2 Limit=-21.73 dBm
Maker:
— —30 1. 2440.437 MHz
£ 461 dBm
m 2.7321.240 MHz
o -29.81 dBm
~ 40 1
(8]
>
3
_50 .
-60
-70
-80
—— Trace
— Limit
-90 + T T T T T T T T T
30.0 25000.0
Frequency (MHz) 2022-06-22 21:56:44
IM_HCH_2480MHz_Antl_NTNV
10 Ant: Ant1
Start: 2.472 GHz
Stop: 2.5 GHz
RBW: 100 kHz
04 VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 10001
-10 4 SweepTime: 3.33 ms
Sweep: Continue
_20 .
Limit=-21.73 dBm
Maker:
—~ =30 1 1.2483.942 MHz
[ “56 45 dBm
S
= -40 1
o
>
5
_50 .
1
_60 .
_70 -
_80 .
—— Trace
—— Limit
-90 T T T T T T T T T
2472.0 2500.0
Frequency (MHz) 2022-06-22 21:59:38




V1.0 Page 19 of 19 Report No.: CTL2206132011-WF

IM_HCH_2480MHz_Antl_NTNV

10 Ant: Ant1
Start: 30 MHz
Stop: 25 GHz
RBW: 100 kHz
0 1 VBW: 300 kHz

Detector: Peak
TraceType: MAX Hold
SweepPoint: 30001
-10 4 SweepTime: 2.39 s
Sweep: Continue

Limit=-21.73 dBm

Maker:

1. 2480.389 MHz
-4.25 dBm

2.7441.096 MHz
-30.46 dBm

Level (dBm)

—— Trace
—— Limit

30.0 25000.0

Frequency (MHz) 2022-06-22 21:59:48




