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1. Bandwidth

1.1 OBW

1.1.1 Test Result

Mode TX Frequency Packet ANT 99% Occupied Bandwidth (MHz) Verdict
Type (MHz) Type Result

2402 DH5 1 0.945 Pass

GFSK SISO 2441 DH5 1 0.965 Pass
2480 DH5 1 0.973 Pass

2402 2DH5 1 1.213 Pass

Pi/ADQPSK SISO 2441 2DH5 1 1.235 Pass
2480 2DH5 1 1.245 Pass

2402 3DH5 1 1.217 Pass

8DPSK SISO 2441 3DH5 1 1.227 Pass
2480 3DH5 1 1.222 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 (MH2) Type ANT Result Verdict
2402 DH5 1 1.046 Pass
GFSK SISO 2441 DH5 1 1.061 Pass
2480 DH5 1 1.072 Pass
2402 2DH5 1 1.340 Pass
Pi/ADQPSK SISO 2441 2DH5 1 1.352 Pass
2480 2DH5 1 1.357 Pass
2402 3DH5 1 1.324 Pass
8DPSK SISO 2441 3DH5 1 1.319 Pass
2480 3DH5 1 1.311 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

X Frequenc Packet Maximum Peak Conducted Output Power (dBm) .
Mode Type (I\(jIHz) / Type ANT1 Limit Verdict
2402 DH5 -2.57 <=20.97 Pass
GFSK SISO 2441 DH5 -2.97 <=20.97 Pass
2480 DH5 -3.71 <=20.97 Pass
2402 2DH5 -2.03 <=20.97 Pass
Pi/ADQPSK SISO 2441 2DH5 -2.39 <=20.97 Pass
2480 2DH5 -3.12 <=20.97 Pass
2402 3DH5 -1.74 <=20.97 Pass
8DPSK SISO 2441 3DH5 -1.98 <=20.97 Pass
2480 3DH5 -2.78 <=20.97 Pass
Notel: Antenna Gain: Antl: 4.51dBi;
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2.1.2 Test Graph
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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 (l\(ile) / Type (MHZF; (MHz) (MHz2) Verdict
GFSK SISO HOPP DH5 1.026 1.072 >=0.715 Pass
Pi/4ADQPSK SISO HOPP 2DH5 1.039 1.357 >=0.905 Pass
8DPSK SISO HOPP 3DH5 0.967 1.324 >=0.883 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
X Frequency Packet Num of Hopping Frequencies .
Mode Type (MHz) Type ANTL Limit Verdict
GFSK SISO HOPP DH5 79 >=15 Pass
Pi/ADQPSK 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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10 Ant: Ant1
Start: 2398 MHz
Stop: 2485.56 MHz
RBW: 300 kHz
0+ \[/)B:N tSOOF’ka(
U A AL Pt o A 1 PR A A (R T " YT TETIN! O
J,-\/ L Y e Ay lr‘L’m A TRA ‘,\.’n"v "W ‘I‘rl‘, VY V\'ﬁ”.ﬂ‘(’*ﬁ' ’ J\""W W i '*l‘i["r' W WG 4 grﬁgzgé%?myﬁ% i
-10 4 I SweepTime: 1.33 ms
\ ‘ Sweep: Continue
|
_20 - ‘ ‘
| I‘ HOPP Num: 79
— 30 1 |
E l ,
s | |
= 404 {
o
> l |
3 \
vt i
_60 4
_70 <
_80 4
— Trace
-90 T T T T T T T T T
2398.0 2485.5

Frequency (MHz)




V1.0

Page 25 of 52

5. Time of Occupancy (Dwell Time)

Report No.: CTL2306132191-WF

5.1 Antl
5.1.1 Test Result
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 0.382 31.600 320 122.240 | <=400 | Pass
GFSK |SISO| HOPP DH3 1.636 31.600 168 274.848 | <=400| Pass
DH5 2.890 31.600 98 283.220 | <=400| Pass
2DH1 0.390 31.600 318 124.020 | <=400| Pass
Pi/ADQPSK| SISO | HOPP | 2DH3 1.642 31.600 177 290.634 | <=400| Pass
2DH5 2.890 31.600 106 306.340 | <=400| Pass
3DH1 0.396 31.600 318 125.928 | <=400| Pass
8DPSK |SISO| HOPP | 3DH3 1.640 31.600 154 252.560 | <=400| Pass
3DH5 2.892 31.600 106 306.552 | <=400| Pass
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5.1.2 Test Graph
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Report No.: CTL2306132191-WF
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Report No.: CTL2306132191-WF

8DPSK_3DH3_HOPP_Antl_NTNV

Level (dBm)

Ant: Ant1
CENT: 2441 MHz
an: 0 Hz
RBW: 910 kHz
0+ VBW: 910 kHz
Detector: Peak
m TraceType: Clear
SweepPoint: 10001
-10 4 SweepTime: 20 ms
Sweep: Single
_20 4
T{rgi (;)f Pulse
—~ —30 A ms
E
g
— 40 1
o
>
3
_50 4
-60
_70 <
_80 4
— Trace
-90 T T T T T T T
0.0 20.0
Time (ms)
8DPSK_3DH3 HOPP Antl NTNV
10 Ant: Ant1
CENT: 2441 MHz
an: 0 Hz
RBW: 100 kHz

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

Number of Pulse
154

Dwell Time
252.56ms

— Trace

-90
0.0

31.6




V1.0 Page 34 of 52 Report No.: CTL2306132191-WF

8DPSK_3DH5 _HOPP_Antl_NTNV

10 Ant: Ant1
CENT: 2441 MHz
an: 0 Hz
RBW: 1 MHz
0+ VBW: 1 MHz
Detector: Peak
m TraceType: Clear
SweepPoint: 10001
-10 4 SweepTime: 20 ms
Sweep: Single
_20 4
Tzlrgg 20f Pulse
—~ —30 A ms
E
g
— 40 1
o
>
Q
— 50 1
-60
_70 <
_80 4
— Trace
-90 T T T T T T T T T
0.0 20.0
Time (ms)
8DPSK_3DH5 HOPP Antl NTNV
10 Ant: Ant1
CENT: 2441 MHz
an: 0 Hz
RBW: 100 kHz

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

Number of Pulse
106

Dwell Time
306.552ms

Level (dBm)

— Trace

-90 T T T T T T T T T 1
0.0 31.6




V1.0 Page 35 of 52 Report No.: CTL2306132191-WF

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\(lez) / Type ANT (dBm)
2402 DH5 1 -3.01
GFSK SISO 2441 DH5 1 -3.53
2480 DH5 1 -4.25
2402 2DH5 1 -3.23
Pi/ADQPSK SISO 2441 2DH5 1 -3.68
2480 2DH5 1 -4.54
2402 3DH5 1 -3.28
8DPSK SISO 2441 3DH5 1 -3.64
2480 3DH5 1 -4.48
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
GFSK_DH5 LCH_2402MHz_Antl _NTNV
e Ant Ant]
CENT: 2402 MHz
S%an. 1.569 MHz
RBW: 100 kHz
04 VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
-10 SweepTime: 1 ms
Sweep: Continue
_20 -
Maker:
1.2401.848 MHz
— =30 -3.01 dBm
£
m
o
~ 40 A
[5)
>
[}]
— 50 4
-60
_70 4
_80 -
— Trace
-90 T T T T T T T T T
2401.216 2402.785
Frequency (MHz)
GFSK_DH5_MCH_2441MHz_Antl_NTNV
10 Ant: Ant1
CENT: 2441 MHz
S%an 1.592 MHz
1 RBW: 100 kHz
0+ VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
-10 4 SweepTime: 1 ms
Sweep: Continue
_20 4
Maker:
1.2440.842 MHz
— —30 A -3.53 dBm
£
g
= 40 1
(¥
>
(5]
— 50
_60 4
_70 <
_80 -
— Trace
-90 T T T T T T T T T
2440.204 2441.796
Frequency (MHz)




V1.0 Page 37 of 52 Report No.: CTL2306132191-WF

GFSK_DH5_HCH_2480MHz_Antl_NTNV
10 Ant: Ant1
CENT: 2480 MHz
Span: 1.608 MHz
RBW: 100 kHz
0 1 VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
-10 4 SweepTime: 1 ms
Sweep: Continue
_20 4
Maker:
1.2479.847 MHz
—~ —30 A -4.25 dBm
E
g
— 40 1
(8]
>
o
— 50
_60 4
_70 <
_80 4
— Trace
-90 T T T T T T T T T
2479.196 2480.804
Frequency (MHz)
Pi/4ADQPSK_2DH5 LCH_2402MHz_Antl NTNV
10 Ant: Ant1
CENT: 2402 MHz
Span: 2.01 MHz
1 RBW: 100 kHz
04 VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
-10 4 SweepTime: 1 ms
Sweep: Continue
_20 4
Maker:
1.2402.165 MHz
—~ =30 A1 -3.23 dBm
E
3
= -40 A
o
>
()
— 50
_60 -
_70 -
_80 4
—— Trace
-90 T T T T T T T T T
2400.995 2403.005
Frequency (MHz)




V1.0

Page 38 of 52

Report No.: CTL2306132191-WF

Pi/ADQPSK_2DH5_MCH_2441MHz_Antl_NTNV

Frequency (MHz)

Ant: Ant1
CENT: 2441 MHz
Span: 2.028 MHz
RBW: 100 kHz
0+ 1 VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
-10 4 SweepTime: 1 ms
Sweep: Continue
_20 4
Maker:
1.2441.166 MHz
—~ —30 A -3.68 dBm
E
g
— 40 1
o
>
3
_50 4
_60 4
_70 <
_80 4
— Trace
-90 T T T T T T T
2439.986 2442.014
Frequency (MHz)
Pi/4ADQPSK_2DH5 HCH 2480MHz_Antl NTNV
10 Ant: Ant1
CENT: 2480 MHz
Span: 2 035 MHz
RBW: 100 kHz
01 1 VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
-10 4 SweepTime: 1 ms
Sweep: Continue
_20 4
Maker:
1.2480.169 MHz
—~ =30 A1 -4.54 dBm
E
3
= -40 A
o
>
3
_50 4
_60 -
_70 -
_80 4
—— Trace
-90 T T T T T T T
2478.983 2481.018




V1.0 Page 39 of 52 Report No.: CTL2306132191-WF
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6.2 CSE
6.2.1 Test Result
TX Frequency Packet Level of Reference Limit .
Mode Type (MH2) Type ANT (dBm) (dBm) Verdict
2402 DH5 1 -3.01 -23.01 Pass
2441 DH5 1 -3.01 -23.01 Pass
GFSK SISO 2480 DH5 1 -3.01 -23.01 Pass
HOPP DH5 1 -3.01 -23.01 Pass
2402 2DH5 1 -3.23 -23.23 Pass
] 2441 2DH5 1 -3.23 -23.23 Pass
B 4R8P SK SISO 2480 2DH5 1 -3.23 -23.23 Pass
HOPP 2DH5 1 -3.23 -23.23 Pass
2402 3DH5 1 -3.28 -23.28 Pass
2441 3DH5 1 -3.28 -23.28 Pass
8DPSK SISO 2480 3DH5 1 -3.28 -23.28 Pass
HOPP 3DH5 1 -3.28 -23.28 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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