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1. Bandwidth
1.1 OBW

1.1.1 Test Result

X Frequency Packet 99% Occupied Bandwidth (MHz) .
Mode Type (MH2) Type ANT Result Verdict

2402 DH5 1 0.863 Pass

GFSK SISO 2441 DH5 1 0.866 Pass
2480 DH5 1 0.872 Pass

2402 2DH5 1 1.171 Pass

Pi/ADQPSK SISO 2441 2DH5 1 1.173 Pass
2480 2DH5 1 1.175 Pass

2402 3DH5 1 1.172 Pass

8DPSK SISO 2441 3DH5 1 1.175 Pass
2480 3DH5 1 1.175 Pass
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1.1.2 Test Graph
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1.2 20dB BW

1.2.1 Test Result

TX Frequency Packet 20dB Bandwidth (MHz) .

Mode Type (MH2) Type ANT Result Verdict
2402 DH5 1 0.953 Pass
GFSK SISO 2441 DH5 1 0.957 Pass
2480 DH5 1 0.958 Pass
2402 2DH5 1 1.291 Pass
Pi/ADQPSK SISO 2441 2DH5 1 1.293 Pass
2480 2DH5 1 1.294 Pass
2402 3DH5 1 1.294 Pass
8DPSK SISO 2441 3DH5 1 1.295 Pass
2480 3DH5 i 1.296 Pass
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1.2.2 Test Graph
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2. Maximum Conducted Output Power
2.1 Power

2.1.1 Test Result

TX Frequency Packet Maximum Peak Conducted Output Power (dBm) .
Mode Type (MHz) Type ANTL Limit Verdict
2402 DH5 0.38 <=30 Pass
GFSK SISO 2441 DH5 0.69 <=30 Pass
2480 DH5 -0.35 <=30 Pass
2402 2DH5 0.53 <=20.97 Pass
Pi/4ADQPSK SISO 2441 2DH5 1.02 <=20.97 Pass
2480 2DH5 0.75 <=20.97 Pass
2402 3DH5 0.53 <=20.97 Pass
8DPSK SISO 2441 3DH5 1.03 <=20.97 Pass
2480 3DH5 0.48 <=20.97 Pass
Notel: Antenna Gain: Antl: -0.68dBi;
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2.1.2 Test Graph

GFSK_DH5_LCH_2402MHz_Antl_NTNV
0 Ant: Ant1
CENT: 2402 MHz
Span: 4.765 MHz
20 RBW: 1 MHz
VBW: 1 MHz
Detector: Peak
TraceType: MAX Hold
10 AverageCount: 1
1 SweepPoint: 1001
SweepTime: 1 ms
0 . Sweep: Continue
AverageType: RMS
_10 .
Power: 0.38dBm
Maker:
—~ _on | 1. 2402.029 MHz
g 20 0.38 dBm
3]
o
= -30 A
(5]
o
- —40 1
_50 .
_60 .
_70 .
_80 .
—— Trace
-90 T T T T T T T T T
2399618 2404.383
Frequency (MHz) 2022-11-22 14:33:49
GFSK_DH5 MCH_2441MHz_Antl NTNV
G Ant Ant]
CENT: 2441 MHz
Span: 4.785 MHz
20 4 RBW: 1 MHz
VBW: 1 MHz
Detector: Peak
TraceType: MAX Hold
10 AverageCount: 1
q SweepPoint: 1001
. SweepTime: 1 ms
04 Sweep: Continue
AverageType: RMS
_10 -
Power: 0.69dBm
Maker:
= =20 1. 2441.020 MHz
e 0.69 dBm
[na]
e
= =30 1
o
s
—1 —40 4
_50 -
_60 -
_70 -
_80 -
—— Trace
-90 T T T T T T T T T
2438.608 2443.393
Frequency (MHz) 2022-11-22 14:34




V1.0 Page 15 of 52 Report No.: CTL2211147021-WF

GFSK_DH5 _HCH_2480MHz_Antl_NTNV
30 Ant: Ant1
CENT: 2480 MHz
Span: 4.79 MHz
20 A RBW: 1 MHz
VBW: 1 MHz
Detector: Peak
TraceType: MAX Hold
10 AverageCount: 1
SweepPoint: 1001
1 SweepTime: 1 ms
0 ] Sweep: Continue
AverageType: RMS
_10 .
Power: -0.35dBm
Maker:
= 50 1.2480.019 MHz
S “0.35'dBm
om
o
~ -30
o
?
- 40 A
_50 .
_60 .
_70 .
_80 .
— Trace
-90 T T T T T T T T T
2477.605 2482.395
Frequency (MHz) 2022-11-23 14:50:52
Pi/ADQPSK_2DH5_LCH_2402MHz_Antl_NTNV
0 Ant: Ant1
CENT: 2402 MHz
Span: 6.455 MHz
20 RBW: 2 MHz
VBW: 2 MHz
Detector: Peak
TraceType: MAX Hold
10 AverageCount: 1
1 SweepPoint: 1001
' SweepTime: 1 ms
0 Sweep: Continue
AverageType: RMS
_10 .
Power: 0.53dBm
Maker:
‘= 20 1.2402.123 MHz
[3 0.53 dBm
[a3]
o
= -30 A
(5]
o
- —40 1
_50 .
_60 .
_70 .
_80 .
—— Trace
-90 T T T T T T T T T
2398.773 2405.228
Frequency (MHz) 2022-11-23 14:49:08




V1.0 Page 16 of 52 Report No.: CTL2211147021-WF

Pi/ADQPSK_2DH5_MCH_2441MHz_Antl_NTNV
0 Ant: Ant1
CENT: 2441 MHz
Span: 6.465 MHz
20 A RBW: 2 MHz
VBW: 2 MHz
Detector: Peak
TraceType: MAX Hold
10 AverageCount: 1
1 SweepPoint: 1001
[ gweepT::rlneﬂ ms
01 AverageType: RMS
_10 .
Power: 1.02dBm
Maker:
= 20 1. 2440.884 MHz
S 102 dBm
om
o
~ -30 A
o
®
- 40 A
_50 .
_60 .
_70 .
_80 .
— Trace
-90 T T T T T T T T T
2437.768 2444.233
Frequency (MHz) 2022-11-23 14:49:35
Pi/ADQPSK_2DH5_HCH_2480MHz_Antl_NTNV
0 Ant: Ant1
CENT: 2480 MHz
Span: 6.47 MHz
20 RBW: 2 MHz
VBW: 2 MHz
Detector: Peak
TraceType: MAX Hold
10 AverageCount: 1
1 SweepPoint: 1001
SweepTime: 1 ms
0 Sweep: Continue
AverageType: RMS
_10 .
Power: 0.75dBm
Maker:
‘= 20 1.2479.922 MHz
[3 0.75dBm
[a3]
e
= -30 A
o
o
- —40 1
_50 .
_60 .
_70 .
_80 .
—— Trace
-90 T T T T T T T T T
2476.765 2483.235
Frequency (MHz) 2022-11-22 14:45:41




V1.0 Page 17 of 52 Report No.: CTL2211147021-WF

8DPSK_3DH5_LCH_2402MHz_Antl_NTNV
& Ant: Ant1
CENT: 2402 MHz
Span: 6.47 MHz
20 A RBW: 2 MHz
VBW: 2 MHz
Detector: Peak
TraceType: MAX Hold
10 AverageCount: 1
1 SweepPoint: 1001
. SweepTime: 1 ms
04 Sweep: Continue
AverageType: RMS
_10 .
Power: 0.53dBm
Maker:
= 50 1.2401.877 MHz
[3 0.53 dBm
om
o
~ -30 A
o
?
- 40 A
_50 .
_60 .
_70 .
_80 .
— Trace
-90 T T T T T T T T T
2398.765 2405.235
Frequency (MHz) 2022-11-23 14:35:53
8DPSK_3DH5_MCH_2441MHz_Antl_NTNV
0 Ant: Ant1
CENT: 2441 MHz
Span: 6.475 MHz
20 RBW: 2 MHz
VBW: 2 MHz
Detector: Peak
TraceType: MAX Hold
10 AverageCount: 1
1 SweepPoint: 1001
. SweepTime: 1 ms
0 Sweep: Continue
AverageType: RMS
_10 .
Power: 1.03dBm
Maker:
‘= 20 1.2440.877 MHz
[ 1.03 dBm
[a3]
o
= -30 A
(5]
o
- —40 1
_50 .
_60 .
_70 .
_80 .
—— Trace
-90 T T T T T T T T T
2437.763 2444 238
Frequency (MHz) 2022-11-23 14:37:07




V1.0 Page 18 of 52 Report No.: CTL2211147021-WF

8DPSK_3DH5_HCH_2480MHz_Antl_NTNV
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3. Carrier Frequency Separation

3.1 Antl

3.1.1 Test Result

Page 19 of 52
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Antl
TX Frequenc Packet Channel Separation 20dB Bandwidth Limit .
Mode Type (lsle) g Type (MHZF)) (MHz2) (MHz) Verdict
GFSK SISO HOPP DH5 1.010 0.958 >=0.958 Pass
Pi/4DQPSK SISO HOPP 2DH5 1.001 1.294 >=0.863 Pass
8DPSK SISO HOPP 3DH5 1.001 1.296 >=0.864 Pass
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3.1.2 Test Graph
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4. Number of Hopping Frequencies

4.1 HoppNum

4.1.1 Test Result

Report No.: CTL2211147021-WF

X

Packet

Num of Hopping Frequencies

Frequency .

Mode Type (MHz) Type ANTL Limit Verdict
GFSK SISO HOPP DH5 79 >=15 Pass
Pi/4ADQPSK SISO HOPP 2DH5 79 >=15 Pass
8DPSK SISO HOPP 3DH5 79 >=15 Pass
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4.1.2 Test Graph
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5. Time of Occupancy (Dwell Time)
5.1 Antl

5.1.1 Test Result

Antl
Mode TX |Frequency | Packet Duration of Observation Num of Pulse in Dwell Limit Verdict
Type | (MH2z) Type | Single Pulse (ms) | Period (s) | Observation Period | Time (ms) | (ms)

DH1 0.392 31.600 318 124.656 |<=400| Pass

GFSK |SISO| HOPP DH3 1.648 31.600 151 248.848 | <=400| Pass
DH5 2.894 31.600 103 298.082 | <=400| Pass

2DH1 0.396 31.600 319 126.324 | <=400| Pass

Pi/ADQPSK| SISO | HOPP | 2DH3 1.648 31.600 158 260.384 | <=400| Pass
2DH5 2.902 31.600 117 339.534 | <=400| Pass

3DH1 0.396 31.600 318 125.928 | <=400| Pass

8DPSK |SISO| HOPP | 3DH3 1.648 31.600 155 255.440 | <=400| Pass
3DH5 2.900 31.600 92 266.800 | <=400| Pass
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5.1.2 Test Graph
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20 Ant: Ant1
CENT: 2441 MHz
Span: 0 Hz
RBW: 1 MHz

10 4 VBW: 1 MHz

Detector: Peak
TraceType: Clear
SweepPoint: 10001

4 SweepTime: 20 ms
U ‘ Sweep: Single
_10 .
Tolrgg g;)f Pulse
ms
— 20 1
£
om
o
~ -30 A
Q
>
]
-40

—— Trace

20.0

Time (ms) 2022-11-22 14:52:14
Pi/ADQPSK_2DH1_HOPP_Antl_NTNV
10 Ant: Ant1
CENT: 2441 MHz
Span: 0 Hz
RBW: 100 kHz

VBW: 100 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 30001
SweepTime: 316 s
Sweep: Single

Number of Pulse
319

Dwell Time
126.324ms

Level (dBm)

— Trace

-90 + T T T T T T T T T 1
0.0 316

Time (s) 2022-11-22 14:52:49




V1.0

Page 30 of 52 Report No.: CTL2211147021-WF

Pi/ADQPSK_2DH3_HOPP_Antl_NTNV

20

Ant: Ant1
CENT: 2441 MHz
Span: 0 Hz
RBW: 1 MHz
10 VBW: 1 MHz
Detector: Peak
TraceType: Clear
gweep?_oint:;gom
4 weepTime: 20 ms
U m Sweep: Single
_10 .
T{rgi !;)f Pulse
ms
— 20 1
E
om
o
~ -30 A
o
>
3
=40
_50 .
-60
_70 .
— Trace
-80 T T T 1
0.0 20.0
2022-11-22 14:53:17
Pi/ADQPSK_2DH3_HOPP_Antl_NTNV
10 Ant: Ant1
CENT: 2441 MHz
Span: 0 Hz
RBW: 100 kHz
04 VBW: 100 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 30001
-10 4 SweepTime: 316 s
Sweep: Single
_20 .
Number of Pulse
158
—~ =30 1 Dwell Time:
[3 260.384ms
s3]
e
=
©
>
()
—

— Trace

-90 +
0.0

316

Time (s) 2022-11-22 14:53:51




V1.0 Page 31 of 52 Report No.: CTL2211147021-WF

Pi/ADQPSK_2DH5_HOPP_Antl_NTNV
& Ant: Ant1
CENT: 2441 MHz
Span: 0 Hz
RBW: 1 MHz
10 VBW: 1 MHz
Detector: Peak
TraceType: Clear
SweepPoint: 10001
04 SweepTime: 20 ms
m Sweep: Single
_10 .
T2|n(3320f Pulse
— —20 ms
£
om
o
~ -30 A
O
>
o
— 40
_50 .
-60
_70 .
— Trace
-80 T T T T T T T T T
0.0 20.0
Time (ms) 2022-11-22 14:51:14
Pi/ADQPSK_2DH5_HOPP_Antl_NTNV
10 Ant: Ant1
CENT: 2441 MHz
Span: 0 Hz
RBW: 100 kHz
0+ VBW: 100 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 30001
-10 4 SweepTime: 316 s
Sweep: Single
_20 .
Number of Pulse
17
—~ =30 1 Dwell Time:
[3 339.534ms
S
= -40 1
o
>
()
— 50
-60
=70
-80
—— Trace
-90 + T T T T T T T T T 1
0.0 31.6
Time (s) 2022-11-22 14:51:48




V1.0 Page 32 of 52 Report No.: CTL2211147021-WF

8DPSK_3DH1_HOPP_Antl_NTNV

& Ant: Ant1
CENT: 2441 MHz
Span: 0 Hz
RBW: 1 MHz
10 VBW: 1 MHz
Detector: Peak
TraceType: Clear
SweepPoint: 10001
04 SweepTime: 20 ms
‘ Sweep: Single
_10 .
Tom;gg?f Pulse
— —20 ms
E
om
o
~ -30 A
o
>
s
=40
_50 .
_60 .
_70 .
— Trace
-80
0.0 20.0
Time (ms) 2022-11-23 14:45:41
8DPSK_3DH1_HOPP_Antl_NTNV
10 Ant: Ant1
CENT: 2441 MHz
Span: 0 Hz
RBW: 100 kHz

VBW: 100 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 30001
SweepTime: 316 s
Sweep: Single

Number of Pulse
318

Dwell Time
125.928ms

Level (dBm)

— Trace

-90 + T T T T T T T T T 1
0.0 316

Time (s) 2022-11-23 14:46:15




V1.0 Page 33 of 52 Report No.: CTL2211147021-WF

8DPSK_3DH3_HOPP_Antl_NTNV

& Ant: Ant1
CENT: 2441 MHz
Span: 0 Hz
RBW: 1 MHz
10 VBW: 1 MHz
Detector: Peak
TraceType: Clear
gweep?_oint:;gom
4 + SweepTime: 20 ms
0 m Sweep: Single
_10 .
ﬁlnéié)f Pulse
ms
— 20 1
E
om
o
~ -30 A
Q
>
5
-40
_50 .
_60 .
_70 .
— Trace
-80
0.0 20.0
Time (ms) 2022-11-23 14:46:50
8DPSK_3DH3_HOPP_Antl_NTNV
10 Ant: Ant1
CENT: 2441 MHz
Span: 0 Hz
RBW: 100 kHz
0+ VBW: 100 kHz

Detector: Peak
TraceType: MAX Hold
SweepPoint: 30001
SweepTime: 316 s
Sweep: Single

Number of Pulse
155

Dwell Time
255.44ms

Level (dBm)

—— Trace

-90 + T T T T T T T T T
0.0 31.6

Time (s) 2022-11-23 14:47:25




V1.0 Page 34 of 52 Report No.: CTL2211147021-WF

8DPSK_3DH5_HOPP_Antl_NTNV
” Ant: Ant1
CENT: 2441 MHz
Span: 0 Hz
RBW: 1 MHz
7 VBW: 1 MHz
Detector: Peak
TraceType: Clear
SweepPoint: 10001
01 m SweepTime: 20 ms
Sweep: Single
_10 .
Ténégé)f Pulse
— —20 ms
E
om
o
~ -30 A
Q
>
]
=40
_50 .
_60 .
_70 .
— Trace
-80 i | | i I
00 20.0
Time (ms) 2022-11-23 14:44:45
8DPSK_3DH5_HOPP_Antl_NTNV
v Ant: Ant1
CENT: 2441 MHz
Span: 0 Hz
RBW: 100 kHz
o VBW: 100 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 30001
101 SweepTime: 316 s
Sweep: Single
_20 .
Number of Pulse
92
£ Dwell Time
£ 266.8ms
3]
e
-
©
>
()
—
-80
—— Trace
-90 4 T T T + i |
00 31.6
Time (s) 2022-11-23 14:4520




V1.0

6. Unwanted Emissions In Non-restricted Frequency Bands

6.1 Ref

6.1.1 Test Result

Page 35 of 52

Report No.:

CTL2211147021-WF

TX Frequenc Packet Level of Reference
Mode Type (I\CJIHZ) / Type ANT (dBm)
2402 DH5 1 0.20
GFSK SISO 2441 DH5 1 0.59
2480 DH5 1 -0.16
2402 2DH5 1 0.24
Pi/4ADQPSK SISO 2441 2DH5 1 0.54
2480 2DH5 1 -0.17
2402 3DH5 1 -0.39
8DPSK SISO 2441 3DH5 1 0.14
2480 3DH5 1 -0.42
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.
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6.1.2 Test Graph
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GFSK_DH5 _HCH_2480MHz_Antl_NTNV

Frequency (MHz)

Ant: Ant1
CENT: 2480 MHz
1 Span: 1.437 MHz
RBW: 100 kHz
[ VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
-10 4 SweepTime: 1 ms
Sweep: Continue
_20 .
Maker:
1. 2480.038 MHz
— —30 -0.16 dBm
E
g
~ 40 1
(8]
>
o
— 50
_60 .
_70 .
_80 .
— Trace
-90 T T T T T
2479.282 2480.719
Frequency (MHz) 2022-11-22 14:36:03
Pi/ADQPSK_2DH5_LCH_2402MHz_Antl_NTNV
Y Ant: Ant1
CENT: 2402 MHz
Span: 1.937 MHz
RBW: 100 kHz
10 VBW: 300 kHz
Detector: Peak
1 TraceType: MAX Hold
SweepPoint: 1001
04 SweepTime: 1 ms
Sweep: Continue
_10 .
Maker:
1.2401.882 MHz
—~ =20 1 0.24 dBm
E
[a3]
o
= -30 A
o
>
()
— 40
_50 .
_60 -
_70 .
—— Trace
-80 T T T T T
2401.032 2402.969

2022-11-22 14:43:47




V1.0 Page 38 of 52 Report No.: CTL2211147021-WF

Pi/ADQPSK_2DH5_MCH_2441MHz_Antl_NTNV
S Ant: Ant1
CENT: 2441 MHz
Span: 1.939 MHz
RBW: 100 kHz
10 VBW: 300 kHz
Detector: Peak
1 TraceType: MAX Hold
SweepPoint: 1001
04 SweepTime: 1 ms
Sweep: Continue
_10 .
Maker:
1. 2440.876 MHz
— —20 0.54 dBm
£
om
o
~ -30 A
(8]
>
o
— 40
_50 .
_60 .
_70 .
— Trace
-80 T T T T T T T T T
2440.031 2441.97
Frequency (MHz) 2022-11-22 14:44:54
Pi/ADQPSK_2DH5_HCH_2480MHz_Antl_NTNV
10 Ant: Ant1
CENT: 2480 MHz
1 Span: 1.941 MHz
RBW: 100 kHz
0+ VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
-10 4 SweepTime: 1 ms
Sweep: Continue
_20 .
Maker:
1.2479.884 MHz
—~ =30 1 -0.17 dBm
E
S
= -40 1
o
>
()
— 50
_60 .
_70 -
_80 .
—— Trace
-90 T T T T T T T T T
2479.03 2480.971
Frequency (MHz) 2022-11-22 14:45:46




V1.0

Page 39 of 52

Report No.: CTL2211147021-WF

8DPSK_3DHS5_LCH_2402MHz_Antl_NTNV

Frequency (MHz)

Ant: Ant1
CENT: 2402 MHz
1 Span: 1.941 MHz
RBW: 100 kHz
[ VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
-10 4 SweepTime: 1 ms
Sweep: Continue
_20 .
Maker:
1. 2402.039 MHz
— —30 -0.39 dBm
E
g
— 40 1
(8]
>
3
_50 .
_60 .
_70 .
_80 .
— Trace
-90 T T T T T
2401.03 2402.971
Frequency (MHz) 2022-11-23 14:35:58
8DPSK_3DH5_MCH_2441MHz_Antl_NTNV
L Ant: Ant1
CENT: 2441 MHz
Span: 1.943 MHz
RBW: 100 kHz
10 VBW: 300 kHz
Detector: Peak
1 TraceType: MAX Hold
SweepPoint: 1001
04 SweepTime: 1 ms
Sweep: Continue
_10 .
Maker:
1. 2441.039 MHz
=20 0.14 dBm
E
[a3]
o
= -30 A
o
>
5
-40
_50 .
_60 -
_70 .
—— Trace
-80 T T T T T
2440.029 2441972

2022-11-23 14:37:13




V1.0 Page 40 of 52 Report No.: CTL2211147021-WF

8DPSK_3DH5_HCH_2480MHz_Antl_NTNV
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6.2 CSE

6.2.1 Test Result

TX Frequency Packet Level of Reference Limit .

Mode Type (MHz) Type ANT (dBm) (dBm) Verdict
2402 DH5 1 0.59 -19.41 Pass
2441 DH5 1 0.59 -19.41 Pass
GFSK SISO 2480 DH5 1 0.59 -19.41 Pass
HOPP DH5 1 0.59 -19.41 Pass
2402 2DH5 1 0.54 -19.46 Pass
L 2441 2DH5 1 0.54 -19.46 Pass
RUgERPSK SISO 2480 2DH5 1 0.54 -19.46 Pass
HOPP 2DH5 1 0.54 -19.46 Pass
2402 3DH5 1 0.14 -19.86 Pass
2441 3DH5 1 0.14 -19.86 Pass
8DPSK SISO 2480 3DH5 1 0.14 719.86 Pass
HOPP 3DH5 1 0.14 -19.86 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.
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6.2.2 Test Graph
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