Shenzhen CTL Testing Technology Co., Ltd.

Tel: +86-755-89486194 E-maiil: ctl@ctl-lab.com
1. Bandwidth

1.1 OBW

1.1.1 Test Result

TX Frequenc Packet 99% Occupied Bandwidth (MHz) :

Mode Type (lsle) 4 Type ANT Result Limit ypict
2402 DH5 1 0.819 / Pass

GFSK SISO 2441 DH5 1 0.816 / Pass
2480 DH5 1 0.815 / Pass

2402 2DH5 1 1.174 / Pass

Pi/ADQPSK SISO 2441 2DH5 1 1.171 / Pass
2480 2DH5 1 1.173 / Pass

2402 3DH5 1 1.175 / Pass

8DPSK SISO 2441 3DH5 1 1.173 / Pass
2480 3DH5 1 1.175 / Pass
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1.1.2 Test Graph

GFSK_DH5_LCH_2402MHz_Antl_NTNV

10 Ant: Ant1
CENT: 2402 MHz
Span: 2 MHz
RBW: 30 kHz
0 VBW: 91 kHz

Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
-10 4 SweepTime: 2.13 ms
Sweep: Continue

-20 4

99% OBW=0.819 MHz
Maker:

—~ —30 1 1. 2401.627 MHz
= ~19.83 dBm
o 2. 2402 446 MHz
5 ~18.21 dBm
= -40 1
(]
>
3
_50 4
_60 -
_?0 -
_80 4
—— Trace
-90 T T T T T T T T T
2401.0 2403.0
Frequency (MHz)
GFSK_DH5_MCH_2441MHz_Antl_NTNV
10 Ant: Ant1
CENT: 2441 MHz
Span: 2 MHz
RBW: 30 kHz
0 VBW: 91 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
-10 4 SweepTime: 2.13 ms
Sweep: Continue
_20 4
99% OBW=0.816 MHz
Maker:
—~ —30 1. 2440.629 MHz
= “21.16 dBm
o 2. 2441445 MHz
35 ~19.25 dBm
= -40 1
(]
>
3
_50 4
_60 4
_?0 -
_80 4
—— Trace
-90 T T T T T T T T T
2440.0 24420

Frequency (MHz)




V1.0

Page 3 of 52

Report No.: CTL2310302032-WF

GFSK_DH5_HCH_2480MHz_Antl_NTNV

Ant: Ant1
CENT: 2480 MHz
Span: 2 MHz
RBW: 30 kHz
0 VBW: 91 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
-10 4 SweepTime: 2.13 ms
Sweep: Continue
_20 4
99% OBW=0.815 MHz
Maker:
—~ —30 1. 2479.629 MHz
£ ~22 45 dBm
m 2.2480.444 MHz
5 -20.48 dBm
= 40 1
]
>
S
_50 4
_60 4
_70 4
_80 4
—— Trace
-90 T T T T
2479.0 2481.0
Frequency (MHz)
Pi/ADQPSK_2DH5_LCH_2402MHz_Antl_NTNV
10 Ant: Ant1
CENT: 2402 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 4
99% OBW=1.174 MHz
Maker:
— —30 1. 2401.449 MHz
£ 1378 dBm
m 2.2402.623 MHz
o -15.63 dBm
=~ -40 1
(]
>
S
_50 4
_60 4
_70 4
_80 4
—— Trace
-90 T T T T
2400.8 2403.2

Frequency (MHz)




V1.0

Page 4 of 52

Report No.: CTL2310302032-WF

Pi/ADQPSK_2DH5_MCH_2441MHz_Antl_NTNV

Ant: Ant1
CENT: 2441 MHz
Span: 2.4 MHz
RBW: 43 kHz
0 VBW: 130 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
-10 4 SweepTime: 1.27 ms
P Sweep: Continue
y
_20 4
99% OBW=1.171 MHz
Maker:
—~ —30 1. 2440.450 MHz
£ 14 87 dBm
m 2.2441.621 MHz
5 -16.37 dBm
=~ -40 1
]
>
S
_50 4
_60 4
_70 4
_80 4
—— Trace
-90 T T T T
2439.8 2442.2
Frequency (MHz)
Pi/ADQPSK_2DH5_HCH_2480MHz_Antl_NTNV
10 Ant: Ant1
CENT: 2480 MHz
Span: 2.4 MHz
RBW: 43 kHz
0 VBW: 130 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
-10 4 SweepTime: 1.27 ms
Sweep: Continue
1
_20 4
99% OBW=1.173 MHz
Maker:
— —30 1 1. 2479.450 MHz
£ 1627 dBm
m 2.2480.623 MHz
o -17.92 dBm
=~ -40 1
]
>
s
_50 4
_60 4
_70 4
_80 4
—— Trace
-90 T T T T
2478.8 2481.2

Frequency (MHz)




V1.0 Page 5 of 52 Report No.: CTL2310302032-WF

8DPSK_3DH5_LCH_2402MHz_Antl_NTNV
2 Ant: Ant1
CENT: 2402 MHz
Span: 2.4 MHz
RBW: 43 kHz
10 1 VBW: 130 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
0 SweepTime: 1.27 ms
Sweep: Continue
-10 1 4 :
99% OBW=1.175 MHz
Maker:
—~ 20 { 1. 2401 454 MHz
£ ~13.09 dBm
m 2.2402.629 MHz
5 ~14.32 dBm
~ -30
]
>
(]
— -40
_50 4
_60 4
_TO 4
—— Trace
-80 T T T T T T T T T
2400.8 2403.2
Frequency (MHz)
8DPSK_3DH5_MCH_2441MHz_Antl_NTNV
10 Ant: Ant1
CENT: 2441 MHz
Span: 2.4 MHz
RBW: 43 kHz
0 VBW: 130 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
-10 4 SweepTime: 1.27 ms
4 i Sweep: Continue
_20 4
99% OBW=1.173 MHz
Maker:
—~ =30 1 1. 2440.456 MHz
£ 14 25 dBm
m 2.2441.629 MHz
o -15.38 dBm
=~ -40 1
]
>
(]
— -50
_60 4
_70 4
_80 4
—— Trace
-90 T T T T T T T T T
2439.8 2442.2
Frequency (MHz)




V1.0

Page 6 of 52

Report No.: CTL2310302032-WF

8DPSK_3DH5_HCH_2480MHz_Antl_NTNV

Level (dBm)

-10 4

-20 4

-30

-40 1

-50 4

-60

-70

-80

-90

P+

Ant: Ant1

CENT: 2480 MHz
Span: 2.4 MHz

RBW: 43 kHz

VBW: 130 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
SweepTime: 1.27 ms
Sweep: Continue

99% OBW=1.175 MHz

Maker:

1. 2479.455 MHz
-15.76 dBm

2.2480.630 MHz
-16.64 dBm

—— Trace

2478.8

Frequency (MHz)

2481.2




V1.0 Page 7 of 52 Report No.: CTL2310302032-WF

1.2 20dB BW

1.2.1 Test Result

X Frequency Packet 20dB Bandwidth (MHz) .
Mode Type (MHZz) Type ANT Result Limit Verdict

2402 DH5 1 0.949 / Pass

GFSK SISO 2441 DH5 1 0.951 / Pass
2480 DH5 1 0.949 / Pass

2402 2DH5 1 1.322 / Pass

Pi/4ADQPSK SISO 2441 2DH5 1 1.326 / Pass
2480 2DH5 1 1.328 / Pass

2402 3DH5 1 1.310 / Pass

8DPSK SISO 2441 3DH5 1 1.311 / Pass
2480 3DH5 1 1.309 / Pass
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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 ANT1L Limit Verdict
2402 DH5 0.92 <=30 Pass
GFSK SISO 2441 DH5 -0.17 <=30 Pass
2480 DH5 -1.63 <=30 Pass
2402 2DH5 3.23 <=20.97 Pass
Pi/4ADQPSK SISO 2441 2DH5 2.17 <=20.97 Pass
2480 2DH5 0.70 <=20.97 Pass
2402 3DH5 3.76 <=20.97 Pass
8DPSK SISO 2441 3DH5 2.68 <=20.97 Pass
2480 3DH5 1.22 <=20.97 Pass
Notel: Antenna Gain: Antl: 1.58dBi;
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3. Carrier Frequency Separation
3.1 Antl

3.1.1 Test Result

Report No.: CTL2310302032-WF

Antl
TX Frequenc Packet Channel Separation 20dB Bandwidth Limit .
Mode Type (|3|Hz) / Type (MHZF)) (MH2) (MH2) Verdict
GFSK SISO HOPP DH5 1.000 0.951 >=0.951 Pass
Pi/ADQPSK SISO HOPP 2DH5 1.001 1.328 >=(0.885 Pass
8DPSK SISO HOPP 3DH5 0.996 1.311 >=0.874 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.: CTL2310302032-WF

X

Frequency

Packet

Num of Hopping Frequencies

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.: CTL2310302032-WF

Antl
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)
DH1 0.400 31.600 320 128.000 | <=400| Pass
GFSK |SISO| HOPP DH3 1.660 31.600 165 273.900 | <=400| Pass
DH5 2.910 31.600 101 293.910 | <=400| Pass
2DH1 0.414 31.600 320 132.480 | <=400| Pass
Pi/4DQPSK| SISO| HOPP 2DH3 1.666 31.600 165 274.890 |<=400| Pass
2DH5 2.916 31.600 104 303.264 | <=400| Pass
3DH1 0.412 31.600 320 131.840 | <=400| Pass
8DPSK |SISO| HOPP | 3DH3 1.666 31.600 166 276.556 | <=400 | Pass
3DH5 2914 31.600 115 335.110 | <=400| Pass
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Report No.: CTL2310302032-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 (l\(jIHz) y Type ANT (dBm)
2402 DH5 1
GFSK SISO 2441 DH5 1 -0.31
2480 DH5 1 -1.74
2402 2DH5 1
Pi/ADQPSK SISO 2441 2DH5 1 -0.48
2480 2DH5 1 -1.94
2402 3DH5 1
8DPSK SISO 2441 3DH5 1 -0.31
2480 3DH5 1 -1.78
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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Report No.: CTL2310302032-WF
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6.2 CSE

6.2.1 Test Result

TX Frequenc Packet Level of Reference Limit .
Mode Type (I\CJIHZ) y Type ANT (dBm) (dBm) Verdict

2402 DH5 1 0.79 -19.21 Pass

2441 DH5 1 0.79 -19.21 Pass

GFSK SISO 2480 DH5 1 0.79 -19.21 Pass

0.79 -19.21 Pass

HOPP DHS ! 0.79 -19.21 Pass

2402 2DH5 1 0.51 -19.49 Pass

2441 2DH5 1 0.51 -19.49 Pass

Pi/ADQPSK SISO 2480 2DH5 1 0.51 -19.49 Pass

0.51 -19.49 Pass

HOWY 2DH5 1 0.51 -19.49 Pass

2402 3DH5 1 0.66 -19.34 Pass

2441 3DH5 1 0.66 -19.34 Pass

8DPSK SISO 2480 3DH5 1 0.66 -19.34 Pass

0.66 -19.34 Pass

HOPP 3DHS ! 0.66 -19.34 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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