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1. Bandwidth
1.1 OBW

1.1.1 Test Result

TX Frequency Packet 99% Occupied Bandwidth (MHz) .

Mode Type (MH2) Type ANT Result Verdict
2402 DH5 1 0.843 Pass
GFSK SISO 2441 DH5 1 0.843 Pass
2480 DH5 1 0.839 Pass
2402 2DH5 1 1.095 Pass
Pi/ADQPSK SISO 2441 2DH5 1 1.094 Pass
2480 2DH5 1 1.096 Pass
2402 3DH5 1 1.095 Pass
8DPSK SISO 2441 3DH5 1 1.095 Pass
2480 3DH5 1 1.097 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 0.828 Pass
GFSK SISO 2441 DH5 1 0.827 Pass
2480 DH5 1 0.831 Pass
2402 2DH5 1 1.201 Pass
Pi/ADQPSK SISO 2441 2DH5 1 1.205 Pass
2480 2DH5 1 1.206 Pass
2402 3DH5 1 1.194 Pass
8DPSK SISO 2441 3DH5 1 1.193 Pass
2480 3DH5 1 1.193 Pass
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1.2.2 Test Graph
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8DPSK_3DH5_HCH_2480MHz_Antl_NTNV
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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 3.33 <=30 Pass
GFSK SISO 2441 DH5 4.47 <=30 Pass
2480 DH5 4.48 <=30 Pass
2402 2DH5 2.54 <=20.97 Pass
Pi/4ADQPSK SISO 2441 2DH5 3.59 <=20.97 Pass
2480 2DH5 3.60 <=20.97 Pass
2402 3DH5 2.55 <=20.97 Pass
8DPSK SISO 2441 3DH5 3.58 <=20.97 Pass
2480 3DH5 3.61 <=20.97 Pass
Notel: Antenna Gain: Antl: 1.05dBi;
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2.1.2 Test Graph
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8DPSK_3DH5_HCH_2480MHz_Antl_NTNV
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3. Carrier Frequency Separation
3.1 Antl

3.1.1 Test Result

Antl
TX Frequenc Packet Channel Separation 20dB Bandwidth Limit .
Mode Type (lsle) g Type (MHZF)) (MHz2) (MHz) Verdict
GFSK SISO HOPP DH5 1.000 0.831 >=0.831 Pass
Pi/4DQPSK SISO HOPP 2DH5 0.998 1.206 >=0.804 Pass
8DPSK SISO HOPP 3DH5 1.006 1.194 >=0.796 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.: CTL2211162015-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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Report No.: CTL2211162015-WF
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5. Time of Occupancy (Dwell Time)

5.1 Antl

5.1.1 Test Result

Report No.: CTL2211162015-WF

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 0.388 31.600 320 124.160 |<=400| Pass

GFSK |SISO| HOPP DH3 1.638 31.600 161 263.718 | <=400| Pass
DH5 2.892 31.600 99 286.308 | <=400 | Pass

2DH1 0.390 31.600 320 124.800 |<=400| Pass

Pi/ADQPSK| SISO | HOPP | 2DH3 1.642 31.600 162 266.004 | <=400| Pass
2DH5 2.894 31.600 109 315.446 | <=400| Pass

3DH1 0.390 31.600 320 124.800 |<=400| Pass

8DPSK |SISO| HOPP | 3DH3 1.640 31.600 160 262.400 | <=400| Pass
3DH5 2.896 31.600 104 301.184 | <=400| Pass
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5.1.2 Test Graph
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6. Unwanted Emissions In Non-restricted Frequency Bands
6.1 Ref

6.1.1 Test Result

TX Frequenc Packet Level of Reference
Mode Type (I\CJIHZ) / Type ANT (dBm)
2402 DH5 1 2.83
GFSK SISO 2441 DH5 1 4.37
2480 DH5 1 4.40
2402 2DH5 1 2.28
Pi/4ADQPSK SISO 2441 2DH5 1 3.33
2480 2DH5 1 3.33
2402 3DH5 1 2.27
8DPSK SISO 2441 3DH5 1 3.28
2480 3DH5 1 3.31
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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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 4.40 -15.60 Pass
2441 DH5 1 4.40 -15.60 Pass
GFSK SISO 2480 DH5 1 4.40 -15.60 Pass
HOPP DH5 1 4.40 -15.60 Pass
2402 2DH5 1 3.33 -16.67 Pass
L 2441 2DH5 1 3.33 -16.67 Pass
RUgERPSK SISO 2480 2DH5 1 3.33 -16.67 Pass
HOPP 2DH5 1 3.33 -16.67 Pass
2402 3DH5 1 3.31 -16.69 Pass
2441 3DH5 1 3.31 -16.69 Pass
8DPSK SISO 2480 3DH5 1 3.31 716.69 Pass
HOPP 3DH5 1 3.31 -16.69 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

GFSK_DH5_LCH_2402MHz_Antl_NTNV
20 Ant: Ant1
Start: 2310 MHz
Stop: 2410 MHz
RBW: 100 kHz
10 VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 2001
04 SweepTime: 9.6 ms
Sweep: Continue
_10 .
Limit=-15.6 dBm
Maker:
— 20 1.2399.850 MHz
[3 °59.76 dBm
faa] 2. 2400.000 MHz
3 ~58.96 dBm
= -30 A
(5]
>
5
-40
_50 .
=60 1 ‘
. WMMMWWWMWWW«MWMM
—— Trace
—— Limit
-80 T T T T T T T T
2310.0 2410.0
Frequency (MHz) 16:02:19
GFSK_DH5 LCH 2402MHz_Antl NTNV
e Ant Antd
Start: 30 MHz
Stop: 25 GHz
RBW: 100 kHz
10 4 VBW: 300 kHz
Detector: Peak
0 TraceType: MAX Hold
SweepPoint: 30001
0 SweepTime: 2.39 s
Sweep: Continue
_10 -
Limit=-15.6 dBm
Maker:
— 20 A 1. 2402.150 MHz
[3 2.89 dBm
faa) 2.9607.660 MHz
5 -51.84 dBm
= =30 1
o
>
(5]
— 404
2
_50 -
_60 -
_70 -
—— Trace
—— Limit
-80 + T T T T T T T T T
30.0 25000.0
Frequency (MHz) 2022-12-06 16:02:29




V1.0 Page 43 of 52 Report No.: CTL2211162015-WF

GFSK_DH5 _MCH_2441MHz_Antl_NTNV
20 Ant: Ant1
Start: 30 MHz
Stop: 25 GHz
RBW: 100 kHz
10 1 VBW: 300 kHz
¢ Detector: Peak
TraceType: MAX Hold
SweepPoint: 30001
04 SweepTime: 2.39 s
Sweep: Continue
_10 .
Limit=-15.6 dBm
Maker:
201 1.2441.270 MHz
[3 4.38 dBm
foa) 2.24902.617 MHz
o -51.39 dBm
~ -30 A
o
>
Q
— 40
.
_50 .
_60 .
_70 .
—— Trace
— Limit
-80 + T T T T T T T T T
30.0 25000.0
Frequency (MHz) 7
GFSK_DH5_HCH_2480MHz_Antl_NTNV
20 Ant: Ant1
Start: 2472 MHz
Stop: 2600 MHz
RBW: 100 kHz
10 VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
04 SweepTime: 2.73 ms
Sweep: Continue
_10 .
Limit=-15.6 dBm
Maker:
—~ —20 1 1.2484.376 MHz
[3 “61.63 dBm
faa] 2.2483.500 MHz
3 -65.97 dBm
= -30 A
o
>
()
— 40
_50 .
1
N MWWWWW
_70 .
—— Trace
—— Limit
-80 T T T T T T T T T
2472.0 2500.0
Frequency (MHz) 2022-12-06 16:09:31




V1.0 Page 44 of 52 Report No.: CTL2211162015-WF

GFSK_DH5 _HCH_2480MHz_Antl_NTNV
& Ant: Ant1
Start: 30 MHz
Stop: 25 GHz
RBW: 100 kHz
10 1 VBW: 300 kHz
'y Detector: Peak
TraceType: MAX Hold
SweepPoint: 30001
04 SweepTime: 2.39 s
Sweep: Continue
_10 .
Limit=-15.6 dBm
Maker:
— —20 1. 2479.557 MHz
£ 435 dBm
m 2.24811.060 MHz
© -51.37 dBm
~ -30
o
>
3
=40
2
_50 .
_60 .
_70 .
—— Trace
— Limit
-80 + T T T T T T T T T
30.0 25000.0
Frequency (MHz) 2022- 9:41
GFSK_DH5 _HOPP_ANntl_NTNV
Y Ant: Ant1
Start: 2310 MHz
Stop: 2410 MHz
RBW: 100 kHz
10 VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 2001
04 SweepTime: 9.6 ms
Sweep: Continue
_10 .
i Limit=-15.6 dBm
Maker:
—~ —20 1 1. 2399.900 MHz
[3 “61.57 dBm
faa) 2. 2400.000 MHz
3 ~62.06 dBm
= -30 A
(5]
>
5
-40
_50 .
_60 - n
_70 .
—— Trace
—— Limit
-80 T T T T T T T T
2310.0 2410.0
Frequency (MHz) 2022-12-06 16:12:52




V1.0 Page 45 of 52 Report No.: CTL2211162015-WF

GFSK_DH5 _HOPP_ANntl_NTNV
S Ant: Ant1
Start: 2472 MHz
Stop: 2500 MHz
RBW: 100 kHz
10 VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
04 SweepTime: 2.73 ms
Sweep: Continue
_10 .
Limit=-15.6 dBm
Maker:
— —20 1. 2484 404 MHz
S 6110 dBm
m 2.2483.500 MHz
o -65.03 dBm
~ -30
O
>
3
=40
_50 .
1
. WMWMWWWWMMW
_70 .
—— Trace
— Limit
-80 T T T T T T T T
2472.0
Frequency (MHz)
Pi/ADQPSK_2DH5_LCH_2402MHz_Antl_NTNV
Y Ant: Ant1
Start: 2310 MHz
Stop: 2410 MHz
RBW: 100 kHz
10 VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 2001
04 SweepTime: 9.6 ms
Sweep: Continue
_10 .
Limit=-16.67 dBm
Maker:
—~ —20 1 1. 2399.650 MHz
£ ~57 55 dBm
faa) 2. 2400.000 MHz
3 60.72 dBm
= -30 A
o
>
5
-40 1
_50 .
4
_60 -
_70 .
—— Trace
—— Limit
-80 T T T T T T T T
2310.0 2410.0
Frequency (MHz) 2022-12-06 16:26:20




V1.0 Page 46 of 52 Report No.: CTL2211162015-WF

Pi/ADQPSK_2DH5_LCH_2402MHz_Antl_NTNV
S Ant: Ant1
Start: 30 MHz
Stop: 25 GHz
104 RBW: 100 kHz
VBW: 300 kHz
Detector: Peak
0 TraceType: MAX Hold
0 SweepPoint: 30001
SweepTime: 2.39 s
Sweep: Continue
_10 .
-20 4 Limit=-16.67 dB
2 Mg}:er: m
—_ 1. 2402.150 MHz
[3 0.88 dBm
& -30 A 2. 9608.492 MHz
© -53.94 dBm
g 0
o
—
-50 A 2
_60 .
_70 -
-80
—— Trace
— Limit
-90 T T T T T T T T T
30.0 25000.0
Frequency (MHz) 31
Pi/ADQPSK_2DH5_MCH_2441MHz_Antl_NTNV
L Ant: Ant1
Start: 30 MHz
Stop: 26 GHz
RBW: 100 kHz
10 VBW: 300 kHz
1 Detector: Peak
TraceType: MAX Hold
¢ SweepPoint: 30001
04 SweepTime: 2.39 s
Sweep: Continue
_10 .
Limit=-16.67 dBm
Maker:
—~ —20 1 1. 2441270 MHz
£ 183 dBm
faa) 2.24688.707 MHz
5 -51.41 dBm
= -30 A
o
>
()
— 40
2
_50 .
_60 -
_70 .
—— Trace
—— Limit
-80 + T T T T T T T T T
30.0 25000.0
Frequency (MHz) 2022-12-06 16:28:37




V1.0 Page 47 of 52 Report No.: CTL2211162015-WF

Pi/ADQPSK_2DH5_HCH_2480MHz_Antl_NTNV
S Ant: Ant1
Start: 2472 MHz
Stop: 2500 MHz
RBW: 100 kHz
10 VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
04 SweepTime: 2.73 ms
Sweep: Continue
_10 .
Limit=-16.67 dBm
Maker:
— 20 1. 2484 964 MHz
[3 “63.51 dBm
m 2. 2483.500 MHz
o -65.35 dBm
~ -30 A
(8]
>
o
— 40
_50 .
N ”MJMMMMWWW
_70 .
—— Trace
— Limit
-80 T T T T T T T T
2472.0
Frequency (MHz)
Pi/ADQPSK_2DH5_HCH_2480MHz_Antl_NTNV
L Ant: Ant1
Start: 30 MHz
Stop: 26 GHz
RBW: 100 kHz
10 1 VBW: 300 kHz
Detector: Peak
1 TraceType: MAX Hold
* SweepPoint: 30001
04 SweepTime: 2.39 s
Sweep: Continue
_10 .
Limit=-16.67 dBm
Maker:
—~ —20 1 1.2480.389 MHz
£ 1.94 dBm
faa) 2. 24986.683 MHz
3 “50.82 dBm
= -30 A
o
>
()
— 40
=50 1 L
_60 -
_70 .
—— Trace
—— Limit
-80 + T T T T T T T T T
30.0 25000.0
Frequency (MHz) 2022-12-06 16:30:26




V1.0 Page 48 of 52 Report No.: CTL2211162015-WF

Pi/ADQPSK_2DH5_HOPP_Antl_NTNV
& Ant: Ant1
Start: 2310 MHz
Stop: 2410 MHz
RBW: 100 kHz
10 VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 2001
04 SweepTime: 9.6 ms
Sweep: Continue
_10 .
Limit=-16.67 dBm
Maker:
— —20 1. 2389.550 MHz
E “54.30 dBm
[oa) 2. 2400.000 MHz
o -59.70 dBm
~ -30 A
o
>
3
=40 1
_50 .
4
_60 .
_70 .
—— Trace
— Limit
-80 T T T T T T T T
2310.0
Frequency (MHz)
Pi/ADQPSK_2DH5_HOPP_Antl_NTNV
L Ant: Ant1
Start: 2472 MHz
Stop: 2600 MHz
RBW: 100 kHz
10 VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
04 SweepTime: 2.73 ms
Sweep: Continue
_10 .
Limit=-16.67 dBm
Maker:
—~ —20 1 1.2484.404 MHz
[3 °62.73 dBm
m 2.2483.500 MHz
5] 6447 dBm
= -30 A
o
>
5
-40
_50 .
1
=60 1 P
‘mewwwwmwmm
_70 .
—— Trace
—— Limit
-80 T T T T T T T T T
2472.0 2500.0
Frequency (MHz) 2022-12-06 16:37:58




V1.0 Page 49 of 52 Report No.: CTL2211162015-WF

8DPSK_3DH5_LCH_2402MHz_Antl_NTNV
S Ant: Ant1
Start: 2310 MHz
Stop: 2410 MHz
RBW: 100 kHz
10 VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 2001
04 SweepTime: 9.6 ms
Sweep: Continue
_10 .
Limit=-16.69 dBm
Maker:
— —20 1. 2399.650 MHz
S “57 67 dBm
foa) 2. 2400.000 MHz
© -57.14 dBm
~ -30 A
(8]
>
o
— 40
_50 .
4
_60 .
_70 .
—— Trace
— Limit
-80 T T T T T T T T
2310.0 2410.0
Frequency (MHz) 5 16:55:44
8DPSK_3DH5_LCH_2402MHz_Antl_NTNV
L Ant: Ant1
Start: 30 MHz
Stop: 26 GHz
10 4 RBW: 100 kHz
VBW: 300 kHz
Detector: Peak
0 TraceType: MAX Hold
04 SweepPoint: 30001
SweepTime: 2.39 s
Sweep: Continue
_10 .
-20 1 Limit=-16.69 dB:
= Ngkler: "
— 1. 2402.150 MHz
[3 0.81dBm
& -30 - 2.9608.492 MHz
3 -51.65 dBm
-
£ 40
()
—
2
-50 A ¢
_60 -
_70 .
_80 -
—— Trace
—— Limit
-90 T T T T T T T T T
30.0 25000.0
Frequency (MHz) 2022-12-06 16:56:06




V1.0 Page 50 of 52 Report No.: CTL2211162015-WF

8DPSK_3DH5_MCH_2441MHz_Antl_NTNV
& Ant: Ant1
Start: 30 MHz
Stop: 25 GHz
RBW: 100 kHz
10 VBW: 300 kHz
Detector: Peak
1 TraceType: MAX Hold
¢ SweepPoint: 30001
04 SweepTime: 2.39 s
Sweep: Continue
_10 .
Limit=-16.69 dBm
Maker:
201 1.2441.270 MHz
£ 177 dBm
m 2.24985.018 MHz
o -52.23 dBm
~ -30 A
(8]
>
o
— 40
=50 1 4
_60 .
_70 .
—— Trace
— Limit
-80 + T T T T T T T T T
30.0 25000.0
Frequency (MHz)
8DPSK_3DH5_HCH_2480MHz_Antl_NTNV
L Ant: Ant1
Start: 2472 MHz
Stop: 2600 MHz
RBW: 100 kHz
10 VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
04 SweepTime: 2.73 ms
Sweep: Continue
_10 .
Limit=-16.69 dBm
Maker:
—~ —20 1 1.2483.536 MHz
[3 °62.65 dBm
m 2.2483.500 MHz
] -64.96 dBm
= -30 A
(5]
>
()
— 40
_50 .
-60 - 3
_70 .
—— Trace
—— Limit
-80 T T T T T T T T T
2472.0 2500.0
Frequency (MHz) 2022-12-06 16:58:44




V1.0 Page 51 of 52 Report No.: CTL2211162015-WF

8DPSK_3DH5_HCH_2480MHz_Antl_NTNV
& Ant: Ant1
Start: 30 MHz
Stop: 25 GHz
RBW: 100 kHz
10 VBW: 300 kHz
Detector: Peak
1 TraceType: MAX Hold
[ ] SweepPoint: 30001
04 SweepTime: 2.39 s
Sweep: Continue
_10 .
Limit=-16.69 dBm
Maker:
— —20 1. 2480.389 MHz
£ 181 dBm
m 2.24423.193 MHz
o -51.58 dBm
~ -30 A
(8]
>
o
— 40
2
=50 4
_60 .
_70 .
—— Trace
— Limit
-80 + T T T T T T T T T
30.0 25000.0
Frequency (MHz) 5
8DPSK_3DH5_HOPP_Antl_NTNV
L Ant: Ant1
Start: 2310 MHz
Stop: 2410 MHz
RBW: 100 kHz
10 VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 2001
04 SweepTime: 9.6 ms
Sweep: Continue
_10 .
Limit=-16.69 dBm
Maker:
—~ —20 1 1. 2399.550 MHz
[3 “53.32 dBm
faa) 2. 2400.000 MHz
3 ~62.00 dBm
= -30 A
(5]
>
()
— 40
-50 1
50 ‘J
_60 -
_70 .
—— Trace
—— Limit
-80 T T T T T T T T
2310.0 2410.0
Frequency (MHz) 2022-12-06 17:01:51




V1.0 Page 52 of 52 Report No.: CTL2211162015-WF

8DPSK_3DHS5_HOPP_Antl_NTNV

20 Ant: Ant1
Start: 2472 MHz
Stop: 2500 MHz
RBW: 100 kHz
10 VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
04 SweepTime: 2.73 ms
Sweep: Continue
_10 .
Limit=-16.69 dBm
Maker:
— 20 1. 2494 764 MHz
[3 °63.70 dBm
[oa) 2.2483.500 MHz
o -65.31 dBm
~ -30 A
o
>
]
=40
_50 .
-60 1
M«MMWW
_70 .
—— Trace
— Limit
-80 T T T T T T T T T
2472.0 2500.0

Frequency (MHz) 2022-12-06 17:03:34




