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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 0.853 Pass

GFSK SISO 2441 DH5 1 0.849 Pass
2480 DH5 1 0.847 Pass

2402 2DH5 1 1.150 Pass

Pi/ADQPSK SISO 2441 2DH5 1 1.150 Pass
2480 2DH5 1 1.150 Pass

2402 3DH5 1 1.147 Pass

8DPSK SISO 2441 3DH5 1 1.147 Pass
2480 3DH5 1 1.146 Pass
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1.1.2 Test Graph

GFSK_DH5_LCH_2402MHz_Antl_NTNV
L Ant: Ant1
CENT: 2402 MHz
Span: 2 MHz
1 Vow: o iz
T z
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
04 SweepTime: 2.13 ms
Sweep: Continue
_10 .
) ry 99% OBW=0.853 MHz
) Maker:
—~ —20 1 1. 2401.599 MHz
£ 21711 dBm
faa) 2.2402.452 MHz
5 -18.96 dBm
= 30
©
>
3
-40
_50 .
_60 -
_70 .
—— Trace
-80 T T T T T T T T
2401.0 2403.0
Frequency (MHz) 2023-02-08 14:11:38
GFSK_DH5 MCH_2441MHz_Antl NTNV
e Ant Ant]
CENT: 2441 MHz
Span: 2 MHz
RBW: 30 kHz
10 1 VBW: 91 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
04 SweepTime: 2.13 ms
Sweep: Continue
_10 -
i Eﬂ?“{(n OBW=0.849 MHz
laker:
— 20 A 1. 2440.596 MHz
[ 17.17 dBm
m 2.2441.445 MHz
5 -18.98 dBm
=~ -30 A
°
>
(5]
= —a0 4
_50 -
_60 -
_70 -
80 —— Trace
2440.0 24420
Frequency (MHz) 3:37




V1.0 Page 3 of 52 Report No.: CTL2212062011-WF

GFSK_DH5 _HCH_2480MHz_Antl_NTNV
S Ant: Ant1
CENT: 2480 MHz
Span: 2 MHz
RBW: 30 kHz
10 VBW: 91 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
04 SweepTime: 2.13 ms
Sweep: Continue
_10 .
4 99% OBW=0.847 MHz
) Maker:
— —20 1. 2479.596 MHz
S 217 95 dBm
m 2.2480.443 MHz
o -19.66 dBm
~ -30 A
(8]
>
o
— 40
_50 .
_60 .
_70 .
—— Trace
-80 T T T T T T T T
2479.0 2481.0
Frequency (MHz) 2023-02-08 14:14:36
Pi/ADQPSK_2DH5_LCH_2402MHz_Antl_NTNV
L Ant: Ant1
CENT: 2402 MHz
Span: 2.4 MHz
RBW: 43 kHz
10 VBW: 130 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
04 SweepTime: 1.27 ms
Sweep: Continue
-10 P
;
99% OBW=1.150 MHz
Maker:
—~ 20 A 1.2401.443 MHz
£ -13 .98 dBm
m 2.2402.593 MHz
5 -13.73 dBm
= -30 A
(5]
>
()
— 40
_50 .
_60 -
_70 .
—— Trace
-80 T T T T T T T T T
2400.8 2403.2
Frequency (MHz) 2023-02-08 14:24:4¢




V1.0 Page 4 of 52 Report No.: CTL2212062011-WF

Pi/ADQPSK_2DH5_MCH_2441MHz_Antl_NTNV

& Ant: Ant1
CENT: 2441 MHz
Span: 2.4 MHz
RBW: 43 kHz
10 VBW: 130 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
04 SweepTime: 1.27 ms
Sweep: Continue
=10 p
1
99% OBW=1.150 MHz
Maker:
— —20 1. 2440.443 MHz
£ -14.05 dBm
foa) 2.2441.593 MHz
o -13.86 dBm
~ -30 A
(8]
>
3
-40
_50 .
_60 .
_70 .
—— Trace
-80 T T T T T T T T T
2439.8 2442.2
Frequency (MHz) 2023-02-08 14:26:12
Pi/ADQPSK_2DH5_HCH_2480MHz_Antl_NTNV
& Ant: Ant1
CENT: 2480 MHz
Span: 2.4 MHz
RBW: 43 kHz
10 VBW: 130 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
04 SweepTime: 1.27 ms
Sweep: Continue
-10 p
]
99% OBW=1.150 MHz
Maker:
—~ —20 1 1. 2479.443 MHz
£ -14.70 dBm
faa] 2.2480.593 MHz
el -14.46 dBm
= -30 A
(5]
>
5
-40
_50 .
_60 -
_70 .
—— Trace
-80 T T T T T T T T T
2478 8 2481.2

Frequency (MHz) 2023-02-08 14:27:19




V1.0 Page 5 of 52 Report No.: CTL2212062011-WF

8DPSK_3DH5_LCH_2402MHz_Antl_NTNV
& Ant: Ant1
CENT: 2402 MHz
Span: 2.4 MHz
RBW: 43 kHz
10 VBW: 130 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
04 SweepTime: 1.27 ms
Sweep: Continue
=10 2
)
99% OBW=1.147 MHz
Maker:
— 720 1 1.2401.450 MHz
£ 12 57 dBm
m 2. 2402.597 MHz
© -13.64 dBm
~ -30 A
(8]
>
o
— 40
_50 .
_60 .
_70 .
— Trace
-80 T T T T T T T T T
2400.8 2403.2
Frequency (MHz) 2023-02-08 14:38:01
8DPSK_3DH5_MCH_2441MHz_Antl_NTNV
L Ant: Ant1
CENT: 2441 MHz
Span: 2.4 MHz
RBW: 43 kHz
10 VBW: 130 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
04 SweepTime: 1.27 ms
Sweep: Continue
-10 y.
}
99% OBW=1.147 MHz
Maker:
—~ —20 1 1. 2440.450 MHz
[ “12.56 dBm
faa) 2.2441.597 MHz
] -13.62 dBm
= -30 A
o
>
()
— 40
_50 .
_60 -
_70 .
—— Trace
-80 T T T T T T T T T
24398 24422
Frequency (MHz) 2023-02-08 14:39:32




V1.0 Page 6 of 52 Report No.: CTL2212062011-WF

8DPSK_3DH5_HCH_2480MHz_Antl_NTNV

20 Ant: Ant1
CENT: 2480 MHz
Span: 2.4 MHz
RBW: 43 kHz

10 VBW: 130 kHz

Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
04 SweepTime: 1.27 ms
Sweep: Continue

_10 .
4
99% OBW=1.146 MHz
Maker:
-20 A 1. 2479.450 MHz
-13.37 dBm
2.2480.596 MHz
-14.20 dBm

-30 4

Level (dBm)

40 1

-50 4

-60

-70 4

—— Trace

-80 T T T T T T T T T
2478.8 2481.2

Frequency (MHz) 2023-02-08 14:40:33




V1.0 Page 7 of 52 Report No.: CTL2212062011-WF

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 0.924 Pass
GFSK SISO 2441 DH5 1 0.926 Pass
2480 DH5 1 0.924 Pass
2402 2DH5 1 1.266 Pass
Pi/ADQPSK SISO 2441 2DH5 1 1.266 Pass
2480 2DH5 1 1.266 Pass
2402 3DH5 1 1.240 Pass
8DPSK SISO 2441 3DH5 1 1.254 Pass
2480 3DH5 i 1.240 Pass




V1.0 Page 8 of 52 Report No.: CTL2212062011-WF

1.2.2 Test Graph

GFSK_DH5_LCH_2402MHz_Antl_NTNV
el Ant: Ant1
CENT: 2402 MHz
Span: 2 MHz
RBW: 30 kHz
10 VBW: 91 kHz
Detector: Peak
2 TraceType: MAX Hold
SweepPoint: 1001
0 SweepTime: 2.13 ms
Sweep: Continue
_10 .
[ ) i\%(};ﬂﬁ BW:0.924MHz
laker:
—~ —20 1 1. 2401.576 MHz
E -18.26 dBm
m 2 %47(3; 68572 MHz
m
T 304 3. 2402.500 MHz
i -18.26 dBm
>
3
-40
_50 .
_60 -
_70 .
—— Trace
-80 T T T T T T T T T
2401.0 2403.0
Frequency (MHz) 2023-02-08 14:11:44
GFSK_DH5 MCH_2441MHz_Antl NTNV
e Ant Ant]
CENT: 2441 MHz
Span: 2 MHz
RBW: 30 kHz
10 A VBW: 91 kKHz
Detector: Peak
2 TraceType: MAX Hold
[3 SweepPoint: 1001
04 SweepTime: 2.13 ms
Sweep: Continue
_10 -
) i\%OISiB BW:0.926MHz
laker:
— —20 A 1. 2440.571 MHz
[3 -18.38 dBm
m 2 %4{;12068868 MHz
m
= -30 A 3. 2441.497 MHz
B -18.38 dBm
3
— —a0 4
_50 -
_60 -
_70 -
80 —— Trace
2440.0 24420
Frequency (MHz) 2023-02-0¢ 45




V1.0 Page 9 of 52 Report No.: CTL2212062011-WF

GFSK_DH5 _HCH_2480MHz_Antl_NTNV
& Ant: Ant1
CENT: 2480 MHz
z
10 VBW: 91 kHz
Detector: Peak
2 TraceType: MAX Hold
4 SweepPoint: 1001
04 SweepTime: 2.13 ms
Sweep: Continue
_10 .
b i\;ﬂmI?B BW:0.924MHz
laker:
— —20 1 2145;/?,052(‘)3MHZ
- m
E 2 3479 868 MHz
T 4 3. 2480494 MHz
T -19.10 dBm
B
=40
_50 .
_60 .
_70 .
— Trace
-80 T T T T T T T T T
2479.0 2481.0
Frequency (MHz) 2023-02-08 14:14:42
Pi/ADQPSK_2DH5_LCH_2402MHz_Antl_NTNV
L Ant: Ant1
CENT: 2402 MHz
z
10 VBW: 130 kHz
Detector: Peak
2 TraceType: MAX Hold
SweepPoint: 1001
04 SweepTime: 1.27 ms
Sweep: Continue
_10 .
4 b i\%ol?ﬁ BW:1.266MHz
laker:
—~ —20 1 1 21480;3?2%MH2
- m
E 2 %é‘qﬂngBM MHz
T a4 3. 2400662 MHz
i -18.84 dBm
>
5
-40
_50 .
_60 -
_70 .
—— Trace
-80 T T T T T T T T T
2400.8 2403.2
Frequency (MHz) 2023-02-08 14:24:54




V1.0 Page 10 of 52 Report No.: CTL2212062011-WF

Pi/ADQPSK_2DH5_MCH_2441MHz_Antl_NTNV
S Ant: Ant1
CENT: 2441 MHz
Span: 2.4 MHz
RBW: 43 kHz
10 1 VBW: 130 kHz
Detector: Peak
2 TraceType: MAX Hold
SweepPoint: 1001
04 SweepTime: 1.27 ms
Sweep: Continue
_10 .
4 b i\;AZOI?B BW:1.266MHz
laker:
201 1. 2440.395 MHz
S -18 86 dBm
m 2 %441,012 MHz
T 4 3. 2441 661 MHz
T -18.86 dBm
>
Q
— 40
_50 .
_60 .
_70 .
— Trace
-80 T T T T T T T T T
2439.8 2442.2
Frequency (MHz) 2023-02-08 14:26:21
Pi/ADQPSK_2DH5_HCH_2480MHz_Antl_NTNV
L Ant: Ant1
CENT: 2480 MHz
Span: 2.4 MHz
RBW: 43 kHz
10 VBW: 130 kHz
Detector: Peak
2 TraceType: MAX Hold
4 SweepPoint: 1001
04 SweepTime: 1.27 ms
Sweep: Continue
_10 .
-20dB BW:1.266MHz
4 ) Maker:
—~ —20 1 1. 2479.396 MHz
£ 1952 dBm
faa] 2.2480.012 MHz
5 0.48 dBm
Z 304 3.2480.662 MHz
o) -19.52 dBm
>
()
— 40
_50 .
_60 -
_70 .
—— Trace
-80 T T T T T T T T T
2478 8 2481.2
Frequency (MHz) 2023-02-08 14:27:25




V1.0 Page 11 of 52 Report No.: CTL2212062011-WF

8DPSK_3DH5_LCH_2402MHz_Antl_NTNV
& Ant: Ant1
CENT: 2402 MHz
Span: 2.4 MHz
RBW: 43 kHz
10 VBW: 130 kHz
2 Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
04 SweepTime: 1.27 ms
Sweep: Continue
_10 .
; -20dB BW:1.240MHz
Maker:
— 720 1 1.2401.415 MHz
£ 217 59 dBm
foa) 2.2401.870 MHz
o 2 m
Z 304 3. 2402655 MHz
T -17.59 dBm
>
]
-40
_50 .
_60 .
_70 .
— Trace
-80 T T T T T T T T T
2400.8 2403.2
Frequency (MHz) 2023-02-08 14:38:12
8DPSK_3DH5_MCH_2441MHz_Antl_NTNV
L Ant: Ant1
CENT: 2441 MHz
Span: 2.4 MHz
RBW: 43 kHz
10 VBW: 130 kHz
2 Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
04 SweepTime: 1.27 ms
Sweep: Continue
_10 .
4 ) -20dB BW:1.254MHz
Maker:
—~ —20 1 1. 2440.401 MHz
[ 1757 dBm
faa) 2.2440.870 MHz
] 2 43 dBm
L 304 3.2441.655 MHz
b -17.57 dBm
o
>
3
-40
_50 .
_60 -
_70 .
—— Trace
-80 T T T T T T T T T
24398 24422
Frequency (MHz) 2023-02-0¢




V1.0 Page 12 of 52 Report No.: CTL2212062011-WF

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 3.15 <=30 Pass
GFSK SISO 2441 DH5 3.01 <=30 Pass
2480 DH5 2.31 <=30 Pass
2402 2DH5 3.03 <=20.97 Pass
Pi/4ADQPSK SISO 2441 2DH5 3.01 <=20.97 Pass
2480 2DH5 2.33 <=20.97 Pass
2402 3DH5 3.04 <=20.97 Pass
8DPSK SISO 2441 3DH5 3.02 <=20.97 Pass
2480 3DH5 2.35 <=20.97 Pass
Notel: Antenna Gain: Antl: 2.50dBi;
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2.1.2 Test Graph
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Report No.: CTL2212062011-WF
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3. Carrier Frequency Separation

3.1 Antl

3.1.1 Test Result

Report No.: CTL2212062011-WF

Antl
TX Frequenc Packet Channel Separation 20dB Bandwidth Limit .
Mode Type (lsle) g Type (MHZF)) (MHz2) (MHz) Verdict
GFSK SISO HOPP DH5 0.994 0.926 >=0.926 Pass
Pi/4DQPSK SISO HOPP 2DH5 0.986 1.266 >=0.844 Pass
8DPSK SISO HOPP 3DH5 1.001 1.254 >=0.836 Pass
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4. Number of Hopping Frequencies

4.1 HoppNum

4.1.1 Test Result

Report No.: CTL2212062011-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

Report No.: CTL2212062011-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 0.374 31.600 320 119.680 | <=400| Pass

GFSK |SISO| HOPP DH3 1.652 31.600 160 264.320 | <=400| Pass
DH5 2.898 31.600 107 310.086 | <=400| Pass

2DH1 0.382 31.600 320 122.240 | <=400| Pass

Pi/ADQPSK| SISO | HOPP | 2DH3 1.662 31.600 160 265.920 | <=400| Pass
2DH5 2.910 31.600 107 311.370 | <=400| Pass

3DH1 0.382 31.600 320 122.240 | <=400| Pass

8DPSK |SISO| HOPP | 3DH3 1.660 31.600 160 265.600 | <=400| Pass
3DH5 2912 31.600 107 311.584 | <=400| Pass
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5.1.2 Test Graph
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Report No.: CTL2212062011-WF
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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 2.69
GFSK SISO 2441 DH5 1 2.56
2480 DH5 1 1.85
2402 2DH5 1 2.33
Pi/4ADQPSK SISO 2441 2DH5 1 2.29
2480 2DH5 1 1.63
2402 3DH5 1 2.53
8DPSK SISO 2441 3DH5 1 2.52
2480 3DH5 1 1.82
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 2.69 -17.31 Pass
2441 DH5 1 2.69 -17.31 Pass
GFSK SISO 2480 DH5 1 2.69 -17.31 Pass
HOPP DH5 1 2.69 -17.31 Pass
2402 2DH5 1 2.33 -17.67 Pass
L 2441 2DH5 1 2.33 -17.67 Pass
RUgERPSK SISO 2480 2DH5 1 2.33 -17.67 Pass
HOPP 2DH5 1 2.33 -17.67 Pass
2402 3DH5 1 2.53 -17.47 Pass
2441 3DH5 1 2.53 -17.47 Pass
8DPSK SISO 2480 3DH5 1 2.53 -17.47 Pass
HOPP 3DH5 1 2.53 -17.47 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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