FCC ID: 2BBOA-T18 Page 1 of 50 Report No.: CTL2407153061-WFO01

1. Bandwidth

1.1 Test Result

1.1.1 OBW
TX Frequency Packet 99% Occupied Bandwidth (MHz) .
Mode Type (MHz) Type ANT Result Limit Verdict
2402 DH5 1 0.849 / Pass
GFSK SISO 2441 DH5 1 0.849 / Pass
2480 DH5 1 0.851 / Pass
2402 2DH5 1 1.174 / Pass
Pi/4DQPSK SISO 2441 2DH5 1 1.174 / Pass
2480 2DH5 1 1.175 / Pass
2402 3DH5 1 1.171 / Pass
8DPSK SISO 2441 3DH5 1 1.176 / Pass
2480 3DH5 1 1.173 / Pass
1.1.2 20dB BW
X Frequenc Packet 20dB Bandwidth (MHz) .
Mode Type (l\chHz) / Type ANT Result Limit Verdict
2402 DH5 1 0.948 / Pass
GFSK SISO 2441 DH5 1 0.952 / Pass
2480 DH5 1 0.952 / Pass
2402 2DH5 1 1.319 / Pass
Pi/4ADQPSK SISO 2441 2DH5 1 1.322 / Pass
2480 2DH5 1 1.320 / Pass
2402 3DH5 1 1.300 / Pass
8DPSK SISO 2441 3DH5 1 1.316 / Pass
2480 3DH5 1 1.317 / Pass
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1.2 Test Graph

1.2.1 OBW
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GFSK_DH5 HCH_2480MHz_Antl_NTNV
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1.2.220dB BW
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2. Maximum Conducted Output Power

2.1 Test Result

2.1.1 Power
X Frequency Packet Maximum Peak Conducted Output Power (dBm) .
Mode Type (MHz) Type ANT1 Limit Verdict
2402 DH5 -4.43 <=30 Pass
GFSK SISO 2441 DH5 -3.82 <=30 Pass
2480 DH5 -4.02 <=30 Pass
2402 2DH5 -4.05 <=20.97 Pass
Pi/4DQPSK SISO 2441 2DH5 -3.45 <=20.97 Pass
2480 2DH5 -3.64 <=20.97 Pass
2402 3DH5 -3.95 <=20.97 Pass
8DPSK SISO 2441 3DH5 -3.29 <=20.97 Pass
2480 3DH5 -3.48 <=20.97 Pass
Notel: Antenna Gain: Antl: 2.70dBi;
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2.2 Test Graph

2.2.1 Power
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3. Carrier Frequency Separation

3.1 Test Result

3.1.1 Antl
Antl
Mode TX Frequency Packet Channel Separation 20dB Bandwidth Limit Verdict
Type (MHZ) Type (MHz) (MHz) (MHz)
GFSK SISO HOPP DH5 0.990 0.952 >=(0.952 Pass
Pi/4ADQPSK SISO HOPP 2DH5 1.001 1.322 >=(0.881 Pass
8DPSK SISO HOPP 3DH5 0.991 1.317 >=(0.878 Pass
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3.2 Test Graph

3.2.1 Antl
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FCC ID: 2BBOA-T18

4. Number of Hopping Frequencies

4.1 Test Result

4.1.1 HoppNum

Packet

Num of Hopping Frequencies

TX Frequency .

Mode Type (MHz) Type ANT1 Limit Verdict
GFSK SISO HOPP DH5 79 >=15 Pass
Pi/4ADQPSK SISO HOPP 2DH5 79 >=15 Pass
8DPSK SISO HOPP 3DH5 79 >=15 Pass

Page 21 /50




FCC ID: 2BBOA-T18 Page 22 of 50 Report No.: CTL2407153061-WFO1

4.2 Test Graph

4.2.1 HoppNum
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5. Time of Occupancy (Dwell Time)

5.1 Test Result

5.1.1 Antl
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 0.386 31.600 317 122.362 | <=400| Pass
GFSK SISO | HOPP DH3 1.642 31.600 161 264.362 | <=400| Pass
DH5 2.888 31.600 105 303.240 | <=400| Pass
2DH1 0.396 31.600 319 126.324 | <=400| Pass
Pi/ADQPSK| SISO | HOPP | 2DH3 1.648 31.600 159 262.032 | <=400| Pass
2DH5 2.896 31.600 108 312.768 | <=400| Pass
3DH1 0.394 31.600 319 125.686 | <=400| Pass
8DPSK | SISO | HOPP 3DH3 1.648 31.600 161 265.328 | <=400| Pass
3DH5 2.896 31.600 107 309.872 | <=400| Pass
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5.2 Test Graph
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6. Unwanted Emissions In Non-restricted Frequency Bands

6.1 Test Result

Page 34 of 50

Report No.: CTL2407153061-WFO1

6.1.1 Ref
TX Frequenc Packet Level of Reference
Mode Type (I\CJIHZ) / Type ANT (dBm)
2402 DH5 1 -4.53
GFSK SISO 2441 DH5 1 -3.93
2480 DH5 1 -4.12
2402 2DH5 1 -4.47
Pi/4ADQPSK SISO 2441 2DH5 1 -3.92
2480 2DH5 1 -4.03
2402 3DH5 1 -4.36
8DPSK SISO 2441 3DH5 1 -3.80
2480 3DH5 1 -3.88
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.

6.1.2 CSE
TX Frequency Packet Level of Reference Limit .
Mode Type (MH2) Type ANT (dBm) (dBm) Verdict
2402 DH5 1 -3.93 -23.93 Pass
2441 DH5 1 -3.93 -23.93 Pass
GFSK SISO 2480 DH5 1 -3.93 -23.93 Pass
-3.93 -23.93 Pass
HOPP DHS ! -3.93 -23.93 Pass
2402 2DH5 1 -3.92 -23.92 Pass
2441 2DH5 1 -3.92 -23.92 Pass
Pi/ADQPSK SISO 2480 2DH5 1 -3.92 -23.92 Pass
-3.92 -23.92 Pass
HOPP 2DHS ! -3.92 -23.92 Pass
2402 3DH5 1 -3.80 -23.80 Pass
2441 3DH5 1 -3.80 -23.80 Pass
8DPSK SISO 2480 3DH5 1 -3.80 -23.80 Pass
-3.80 -23.80 Pass
HOPP 3DHS ! -3.80 -23.80 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 Test Graph

6.2.1 Ref

Page 35 of 50 Report No.: CTL2407153061-WFO1

GFSK_DH5_LCH_2402MHz_Antl_NTNV

10 Ant: Ant1
CENT: 2402 MHz
S%an 1.422 MHz
RBW: 100 kHz
0+ 1 VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
-10 4 SweepTime: 1 ms
Sweep: Continue
-20 -
Maker:
1.2402.159 MHz
— =30 -4.53 dBm
E
[an]
o
~ —40 A
[5)
>
[F]
— 50 A
_60 -
-70 4
_80 -
—— Trace
-90 T T T T T T T
2401.289 2402.711
Frequency (MHz)
GFSK_DH5_MCH_2441MHz_Antl_NTNV
10 Ant: Ant1
CENT: 2441 MHz
S%an 1.428 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. 2441.159 MHz
—~ —30 A -3.93 dBm
E
g
~ 40 1
8]
>
]
_50 4
_60 4
_70 <
_80 4
— Trace
-90 T T T T T T T
2440.286

2441.714
Frequency (MHz)

Page 35/50



FCC ID: 2BBOA-T18

Page 36 of 50 Report No.: CTL2407153061-WFO1

GFSK_DH5 HCH_2480MHz_Antl_NTNV

10 Ant: Ant1
CENT: 2480 MHz
Span: 1.428 MHz
RBW: 100 kHz
04 1 VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
-10 4 SweepTime: 1 ms
Sweep: Continue
_20 4
Maker
1. 2480.154 MHz
—~ —30 A -4.12 dBm
E
g
~ 40 1
8]
>
]
_50 4
_60 4
_70 <
_80 4
— Trace
-90 T T T T T T T
2479.286 2480.714
Frequency (MHz)
Pi/ADQPSK_2DH5_LCH_2402MHz_Antl_NTNV
& Ant: Ant1
CENT: 2402 MHz
Span: 1.979 MHz
RBW: 100 kHz
01 1 VBW: 300 kHz
¢ Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
-10 SweepTime: 1 ms
Sweep: Continue
_20 <
Maker:
1. 2401.838 MHz
—~ =30 A -4.47 dBm
E
3
= -40 A
5]
>
g
_50 4
_60 4
_70 <
_80 4
—— Trace
-90 T T T T T T T
2401.011 2402.99

Frequency (MHz)

Page 36/ 50



FCC ID: 2BBOA-T18

Page 37 of 50

Report No.: CTL2407153061-WFO1

Pi/ADQPSK_2DH5_MCH_2441MHz_Antl_NTNV

Ant: Ant1
CENT: 2441 MHz
Span: 1.983 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. 2440.830 MHz
—~ —30 A -3.92 dBm
E
g
= 40 1
8]
>
3
_50 4
_60 4
_70 <
_80 4
— Trace
-90 T T T T T
2440.009 2441.992
Frequency (MHz)
Pi/ADQPSK_2DH5_HCH_2480MHz_Antl_NTNV
& Ant: Ant1
CENT: 2480 MHz
Span: 1.98 MHz
RBW: 100 kHz
01 1 VBW: 300 kHz
' Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
-10 SweepTime: 1 ms
Sweep: Continue
_20 <
Maker
1. 2479.834 MHz
—~ =30 A -4.03 dBm
E
3
= -40
8]
>
3
_50 4
_60 4
_70 <
_80 4
—— Trace
-90 T T T T T
2479.01 2480.99
Frequency (MHz)

Page 37 /50



FCC ID: 2BBOA-T18 Page 38 of 50 Report No.: CTL2407153061-WFO1

8DPSK_3DH5_LCH_2402MHz_Antl_NTNV

i Ant: Ant1
CENT: 2402 MHz
Span: 1.95 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. 2401.840 MHz
—~ —30 A -4.36 dBm
E
g
= 40 1
8]
>
3
_50 4
_60 4
_70 <
_80 4
— Trace
-90 T T T T T T T T T
2401.025 2402.975
Frequency (MHz)
8DPSK_3DH5_MCH_2441MHz_Antl_NTNV
& Ant: Ant1
CENT: 2441 MHz
Span: 1.974 MHz
RBW: 100 kHz
01 1 VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
-10 SweepTime: 1 ms
Sweep: Continue
_20 <
Maker:
1. 2440.844 MHz
—~ =30 A -3.80 dBm
E
3
= -40 A
5]
>
3
_50 4
_60 4
_70 <
_80 4
—— Trace
-90 T T T T T T T T T
2440.013 2441.987

Frequency (MHz)

Page 38 /50



FCC ID: 2BBOA-T18

Page 39 of 50

Report No.: CTL2407153061-WFO1

8DPSK_3DH5_HCH_2480MHz_Antl_NTNV

—10 -

-20

-30

40 1

Level (dBm)

-50

—60

—-70

—-80

-90

PN

Ant: Ant1

CENT: 2480 MHz
Span: 1.975 MHz
RBW: 100 kHz

VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
SweepTime: 1 ms
Sweep: Continue

Maker
1.2479.841 MHz
-3.88 dBm

—— Trace

2479.013

Frequency (MHz)

2480.988

Page 39/50




FCC ID: 2BBOA-T18

6.2.2 CSE
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