Shenzhen CTL Testing Technology Co., Ltd.

Tel: +86-755-89486194 E-mail: cti@ctl-lab.com

1. Bandwidth
1.1 OBW

1.1.1 Test Result

X Frequenc Packet 99% Occupied Bandwidth (MHz) .

Mode Type (MH) y Typo ANT il Verdict
2402 DH5 1 0.880 Pass
GFSK SISO 2441 DH5 1 0.891 Pass
2480 DH5 1 0.898 Pass
2402 2DH5 1 1177 Pass
Pi/ADQPSK SISO 2441 2DH5 1 1.182 Pass
2480 2DH5 1 1.188 Pass
2402 3DH5 1 1.184 Pass
8DPSK SISO 2441 3DH5 1 1.186 Pass
2480 3DH5 1 1.192 Pass
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1.1.2 Test Graph
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1.2 20dB BW

1.2.1 Test Result

X Frequency Packet 20dB Bandwidth (MHz) .

Mode Type (MHz) Type ANT Result Verdict
2402 DH5 1 0.959 Pass
GFSK SISO 2441 DH5 1 1.020 Pass
2480 DH5 1 1.029 Pass
2402 2DH5 1 1.297 Pass
Pi/ADQPSK SISO 2441 2DH5 1 1.297 Pass
2480 2DH5 1 1.319 Pass
2402 3DH5 1 1.315 Pass
8DPSK SISO 2441 3DH5 1 1.315 Pass
2480 3DH5 1 1.314 Pass
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1.2.2 Test Graph

GFSK_DH5 LCH_2402MHz_Ant1_NTNV
10 | | T ! ! ! ] Ant: Ant1
I | H H ' CENT: 2402 MHz
Span: 2 MHz
RBW: 30 kHz
04 VBW. 91 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
104 SweepTime: 2.13 ms
Sweep: Continue
_20 i
-20dB BW:0.959MHz
Maker:
e 1. 2401.538 MHz
3 23.93 dBm
fea) 2.2402.000 MHz
5 -3.93'dBm
Z 404 3.2402.497 MHz
—— -23.93 dBm
[
>
]
_50 e —
_60 = 8
_70 -
_80 = -
| | | | | | | | —— Trace
-90 T T T T T T T T T
2401.0 2403.0
Frequency (MHz)
GFSK_DH5_MCH_2441MHz_Ant1_NTNV
10 | | T ! ! ! ] Ant: Ant1
I | H H ' CENT: 2441 MHz
Span: 2 MHz
RBW: 30 kHz
04 VBW. 91 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
104 SweepTime: 2.13 ms
Sweep: Continue
_20 e
-20dB BW:1.020MHz
Maker:
e 1. 2440.486 MHz
3 23.99 dBm
fea) 2.2441.020 MHz
5 -3.99'dBm
Z 404 3. 2441.506 MHz
—— -23.99 dBm
[
>
]
_50 e —
_60 = 8
_70 -
_80 = -
| | | | | | | | —— Trace
-90 T T T T T T T T T
2440.0 24420
Frequency (MHz)




V1.0 Page 9 of 52 Report No.: CTL2306198021-WF

GFSK_DH5 _HCH_2480MHz_Ant1_NTNV
e | | ! T ! | ! Ant: Ant1
I | H H ' CENT: 2480 MHz
Span: 2 MHz
RBW: 30 kHz
04 VBW. 91 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
104 SweepTime: 2.13 ms
Sweep: Continue
_20 e
-20dB BW:1.028MHz
Maker:
e 1.2479.487 MHz
3 24.42 dBm
fea) 2.2479.844 MHz
- -4.44 dBm
Z 404 3.2480.516 MHz
—— -24.44 dBm
[
>
]
_50 e —
_60 = 8
_70 -
_80 = -
| | | | | | | | —— Trace
-90 T T T T T T T T T
2479.0 2481.0
Frequency (MHz)
Pi/ADQPSK_2DHS5 LCH_2402MHz_Ant1_NTNV
e | | ! T ! ! ! Ant: Ant1
I | H H ' CENT: 2402 MHz
Span: 2.4 MHz
RBW: 43 kHz
04 VBW. 130 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
104 SweepTime: 1.27 ms
Sweep: Continue
_20 e
-20dB BW:1.297MHz
Maker:
e 1. 2401.369 MHz
3 2267 dBm
fea) 2.2402.158 MHz
5 267 dBm
T 3. 2402666 MHz
— -22.67 dBm
[
>
3
_50 e —
=50 = .
—70 4- il e
_80 = -
| | | | | | | | —— Trace
-90 T T T T T T T T T
2400.8 2403.2
Frequency (MHz)




V1.0 Page 10 of 52 Report No.: CTL2306198021-WF

Pi/4ADQPSK_2DH5_MCH_2441MHz_Ant1_NTNV
e | | ! T ! ! ! Ant: Ant1
I | H H ' CENT: 2441 MHz
Span: 2.4 MHz
RBW: 43 kHz
04 VBW. 130 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
104 SweepTime: 1.27 ms
Sweep: Continue
_20 e
-20dB BW:1.297MHz
Maker:
e 1. 2440.366 MHz
3 2226 dBm
fea) 2.2441.166 MHz
5 2.26 dBm
T 3.2441.663 MHz
T -22.26 dBm
>
()
— 504
—60 - el St
—70 4- il e
_80 = -
| | | | | ' ' ' —— Trace
-90 T T T T T T T T T
2439.8 24422
Frequency (MHz)
Pi/4ADQPSK_2DH5 HCH_2480MHz_Ant1_NTNV
e | | ! T ! ! ! Ant: Ant1
I | H H ' CENT: 2480 MHz
Span: 2.4 MHz
RBW: 43 kHz
04 VBW. 130 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
104 SweepTime: 1.27 ms
Sweep: Continue
_20 e
-20dB BW:1.319MHz
Maker:
e 1. 2479.347 MHz
3 22.88 dBm
fea) 2.2480.163 MHz
5 2.88'dBm
T 3. 2480.666 MHz
— -22.88 dBm
[
>
()
— 504
=50 = .
—70 4- il e
_80 = -
| | | | | ' ' | —— Trace
-90 T T T T T T T T T
2478.8 2481.2
Frequency (MHz)




V1.0 Page 11 of 52 Report No.: CTL2306198021-WF

8DPSK_3DH5_LCH_2402MHz_Ant1_NTNV
e | | ! T ! ! ! Ant: Ant1
! | | ! I CENT: 2402 MHz
Span: 2.4 MHz
RBW: 43 kHz
04 VBW. 130 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
104 SweepTime: 1.27 ms
Sweep: Continue
_20 e
-20dB BW:1.315MHz
Maker:
e 1. 2401.353 MHz
3 22.93 dBm
fea) 2.2401.846 MHz
5 2.93'dBm
Z 404 3. 2402.668 MHz
T -22.93 dBm
>
]
_50 e —
60 4 .
—70 4- il e
_80 = -
| | | | | | | | —— Trace
-90 T T T T T T T T T
2400.8 2403.2
Frequency (MHz)
8DPSK_3DH5 MCH_2441MHz_Ant1_NTNV
e | | ! T ! ! ! Ant: Ant1
! | | ! I CENT: 2441 MHz
Span: 2.4 MHz
RBW: 43 kHz
04 VBW. 130 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
104 SweepTime: 1.27 ms
Sweep: Continue
_20 e
-20dB BW:1.315MHz
Maker:
e 1. 2440.352 MHz
3 2274 dBm
fea) 2.2440.844 MHz
el -2.74 dBm
T 3.2441.667 MHz
— -22.74 dBm
[
>
]
_50 e —
=50 = .
—70 4- il e
_80 = -
| | | | | | | | —— Trace
-90 T T T T T T T T T
2439.8 24422
Frequency (MHz)




V1.0 Page 12 of 52 Report No.: CTL2306198021-WF

8DPSK_3DH5_HCH_2480MHz_Ant1_NTNV
e | ! ! T ! ! ! Ant: Ant1
| | H H H CENT: 2480 MHz
Span: 2.4 MHz
RBW: 43 kHz
01 VBW: 130 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
—-10 4~ SweepTime: 1.27 ms
Sweep: Continue
_20 e
-20dB BW:1.314MHz
Maker:
— 730 1 1.2479.352 MHz
3 -23.36 dBm
fea) 2.2479.838 MHz
] 336 dBm
Z 404 3. 2480.666 MHz
—— -23.36 dBm
[
>
g
_50 e —
—60 - el STt
—70 4- il e
_80 = -
| | | | | ' ' | —— Trace
-90 T T T T T T T T T
2478.8 2481.2
Frequency (MHz)




V1.0 Page 13 of 52 Report No.: CTL2306198021-WF

2. Maximum Conducted Output Power
2.1 Power

2.1.1 Test Result

X Frequenc Packet Maximum Peak Conducted Output Power (dBm) .
Mode Type (MHz) / Type ANT1 Limit Verdict
2402 DH5 -1.61 <=20.97 Pass
GFSK SISO 2441 DH5 -1.39 <=20.97 Pass
2480 DH5 -1.90 <=20.97 Pass
2402 2DH5 -0.91 <=20.97 Pass
Pi/ADQPSK SISO 2441 2DH5 -0.70 <=20.97 Pass
2480 2DH5 -1.19 <=20.97 Pass
2402 3DH5 -0.55 <=20.97 Pass
8DPSK SISO 2441 3DH5 -0.33 <=20.97 Pass
2480 3DH5 -0.81 <=20.97 Pass
Note1: Antenna Gain: Ant1: -4.67dBi;
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2.1.2 Test Graph
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3. Carrier Frequency Separation

3.1 Ant1

3.1.1 Test Result

Report No.: CTL2306198021-WF

Ant1
Mode X Frequency Packet Channel Separation 20dB Bandwidth Limit Verdict
Type (MHz) Type (MHz) (MHz) (MHz)
GFSK SISO HOPP DH5 0.992 1.029 >=0.686 Pass
Pi/4ADQPSK SISO HOPP 2DH5 0.970 1.319 >=0.879 Pass
8DPSK SISO HOPP 3DH5 0.974 1.315 >=0.877 Pass
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3.1.2 Test Graph
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Report No.: CTL2306198021-WF
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4. Number of Hopping Frequencies

4.1 HoppNum
4.1.1 Test Result

Report No.: CTL2306198021-WF

X Frequency Packet

Num of Hopping Frequencies

Mode Type (MHz) Type ANTA 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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8DPSK_3DH5_HOPP_Ant1_NTNV
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5. Time of Occupancy (Dwell Time)

5.1 Ant1

5.1.1 Test Result

Report No.: CTL2306198021-WF

Ant1
Mode TX |Frequency|Packet Duration of Observation Num of Pulse in Dwell Limit Verdict
Type | (MHz) Type | Single Pulse (ms) | Period (s) | Observation Period | Time (ms) | (ms)

DHA1 0.380 31.600 320 121.600 | <=400| Pass

GFSK |SISO| HOPP DH3 1.640 31.600 156 255.840 | <=400| Pass
DH5 2.890 31.600 109 315.010 | <=400| Pass

2DH1 0.388 31.600 316 122.608 | <=400| Pass

Pi/4ADQPSK| SISO | HOPP | 2DH3 1.640 31.600 160 262.400 | <=400| Pass
2DH5 2.896 31.600 109 315.664 | <=400| Pass

3DH1 0.396 31.600 320 126.720 | <=400| Pass

8DPSK |SISO| HOPP | 3DH3 1.646 31.600 161 265.006 | <=400| Pass
3DH5 2.896 31.600 110 318.560 | <=400| Pass
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5.1.2 Test Graph
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Report No.: CTL2306198021-WF
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Report No.: CTL2306198021-WF
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Report No.: CTL2306198021-WF
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8DPSK_3DH1_HOPP_Ant1_NTNV
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8DPSK_3DH5_HOPP_Ant1_NTNV
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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 (l\c/‘IHz) Y Type ANT (dBm)
2402 DH5 1 -1.89
GFSK SISO 2441 DH5 1
2480 DH5 1 -2.22
2402 2DH5 1 -1.86
Pi/ADQPSK SISO 2441 2DH5 1
2480 2DH5 1 -2.27
2402 3DH5 1 -1.98
8DPSK SISO 2441 3DH5 1
2480 3DH5 1 -2.25
Note1: 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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Report No.: CTL2306198021-WF
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Report No.: CTL2306198021-WF

8DPSK_3DH5 LCH_2402MHz_Ant1_NTNV

Frequency (MHz)

Ant: Ant1
CENT: 2402 MHz
Span: 1.973 MHz
RBW: 100 kHz
04 VBW. 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
104 SweepTime: 1 ms
Sweep: Continue
_20 e
Maker:
1. 2401.837 MHz
—~ =309~ -1.98'dBm
=
£
= =40
[
>
]
_50 e —
_60 e e L R s SR
_70 -
_80 = S
| | | —— Trace
-90 T T T T T T
2401.014 2402.987
Frequency (MHz)
8DPSK_3DH5 MCH_2441MHz_Ant1_NTNV
10 Ant: Ant1
CENT: 2441 MHz
Span: 1.973 MHz
RBW: 100 kHz
04 VBW. 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
104 SweepTime: 1 ms
Sweep: Continue
_20 e
Maker:
1. 2440.854 MHz
— =30 -1.81dBm
=
£
e
[
>
]
_50 e —
_60 e e L R s SR
_70 -
_80 = S
| | | —— Trace
-90 T T T T T T
2440.014 2441987




V1.0 Page 40 of 52 Report No.: CTL2306198021-WF
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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 -1.69 -21.69 Pass
2441 DH5 1 -1.69 -21.69 Pass
GREK SISO 2480 DH5 1 -1.69 -21.69 Pass
HOPP DH5 1 -1.69 -21.69 Pass
2402 2DH5 1 -1.81 -21.81 Pass
. 2441 2DH5 1 -1.81 -21.81 Pass
PI4DQAPSK SISO 2480 2DH5 1 -1.81 -21.81 Pass
HOPP 2DH5 1 -1.81 -21.81 Pass
2402 3DH5 1 -1.81 -21.81 Pass
2441 3DH5 1 -1.81 -21.81 Pass
8DPSK SISO 2480 3DH5 1 -1.81 -21.81 Pass
HOPP 3DH5 1 -1.81 -21.81 Pass
Note1: 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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