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1. Bandwidth

1.1 OBW

1.1.1 Test Result

X Frequency Packet 99% Occupied Bandwidth (MHz) .

Mode Type (MHz) Type ANT Result Verdict
2402 DH5 1 0.763 Pass
GFSK SISO 2441 DH5 1 0.779 Pass
2480 DH5 1 0.761 Pass
2402 2DH5 1 1.121 Pass
Pi/4ADQPSK SISO 2441 2DH5 1 1.122 Pass
2480 2DH5 1 1.120 Pass
2402 3DH5 1 1.082 Pass
8DPSK SISO 2441 3DH5 1 1.080 Pass
2480 3DH5 1 1.076 Pass
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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 0.843 Pass
GFSK SISO 2441 DH5 1 0.772 Pass
2480 DH5 1 0.793 Pass
2402 2DH5 1 1.216 Pass
Pi/ADQPSK SISO 2441 2DH5 1 1.216 Pass
2480 2DH5 1 1.212 Pass
2402 3DH5 1 1.175 Pass
8DPSK SISO 2441 3DH5 1 1.163 Pass
2480 3DH5 1 1.152 Pass




V1.0

1.2.2 Test Graph

Page 8 of 52

Report No.: CTL2209077043-WF

GFSK_DH5_LCH_2402MHz_Ant1_NTNV

Level (dBm)

10

=10

8

8

=40 1
AP

Ant: Antt
CENT: 2402 MHz

TraceType: MAX Hold
SweepPoint: 1001
SweaepTime: 2.13 ms
Sweep: Continue

-20dB BW:0_B43MHz

Maker:

1. 2401 583 MHz
-18.95 dBm

2. 2401.988 MHz

., m
3. 2402 426 MHz
18.85 dBm

Frequency (MHz)

=50 4
-60
-70 4
— Trace
=80 T T T T T T T T
24010 24030
Frequency (MHz) 202
GFSK_DH5 _MCH_2441MHz_Ant1_NTNV
2 Ant: Antd
CENT: 2441 MHz
Span: 2 MHz
W 30 kHz
10 4 VBW: 91 kHz
Datector: Peak
TraceType: MAX Hold
SweepPoint: 1001
04 \_J SweapTime: 2.13 ms
Sweep: Conlinue
=10 YJV‘J
f\; v\) '&aofﬁ BW-0.772MHz
i
= —20 1 r/—/\ 1. 2440601 MHz
£ -15.72 dBm
o 2. 2440.998 MHz
s J“-\, 3 ;b%:srdaa??w iz
5 4 ] I '“15.72 dBm
3 /S
— 10 Yo
=50 4
-60
70 4
— Trace
-80 T T T T T T T
24400 24420




V1.0

Page 9 of 52

Report No.: CTL2209077043-WF

GFSK_DH5_HCH_2480MHz_Ant1_NTNV

Frequency (MHz)

2 Ant: Ant1
CENT: 2480 MHz
Span: 2 MHz
W: 30 kHz
10 VBW: 91 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
04 p/ SweepTime: 2.13 ms
Sweep: Continue
=10
1 ]
-20dB BW-0.793MHz
Maker.
o~ =20 1 1. 2479.595 MHz
E -15.46 dBm
o 22479908 MHz
o V - .
— =30 4 3. 2480.388 MHz
T 15.46 dBm
;N
— 0 Yl
=50 4
-60
=70
— Trace
=80 T T T T T
24790 24810
Frequency (MHz) 22-10-26 11:44:2
Pi/4ADQPSK_2DH5_LCH_2402MHz_Ant1_NTNV
10 Ant: Antt
CENT: 2402 MHz
Span: 2.4 MHz
RBW: 43 kHz
0+ VBW: 130 kHz
_I?olcc_lrm: Feﬁkx .
race L [s]
2= Swaaplyﬁm'.l 1001
-10 4 SweepTime: 1.27 ms
Sweap: Continue
Yff‘ /—’-\
=20 4
-20dB BW:1.216MHz
Maker:
—~ =30 1 1. 2401378 MHz
E -20.72 d3m
m 2. Eggg.gﬂagnMHZ
8 a4 = 3. 2402 594 MHz
5 -20.72 d3m
=
) /
— =50 1
-60
-70
-80 4
— Trace
=90 T T T T T T T
24008 24032

2022-10-26 14:01.02




V1.0

Page 10 of 52

Report No.: CTL2209077043-WF

Pi/4ADQPSK_2DH5_MCH_2441MHz_Ant1_NTNV

Frequency (MHz)

2 Ant: Ant1
CENT: 2441 MHz
Span: 2.4 MHz
RBW: 43 kHz
10 1 VBW 130 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
04 SweepTime: 1.27 ms
i \f Sweep: Continue
=) 'ﬁ/x,—-\ﬂ JV“/\
-20dB BW:1.216MHz
Maker.
= =20 1 1. 2440 368 MHz
E -16.76 dBm
[53] 2.2441.002 MHz
. m
& 4 3. 2441 584 MHz
T . m
g “/\M
= -a0 1
=50 1
-60
-70
| — Trace
=80 T T T T T T
24398 24422
Frequency (MHz)
Pi/4DQPSK_2DH5_HCH_2480MHz_Ant1_NTNV
2 Ant: Ant1
CENT: 2480 MHz
Span: 2.4 MHz
RBW: 43 kHz
10 1 VBW 130 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
04 SweapTime. 1.27 ms
Sweep: Continue
L~ \/‘/’
=10 1
1 -]
{ -20dB BW:1.212MHz
Maker.
= =20 1 1.2479.376 MHz
E -18.45 dBm
[53] 2. 2480.000 MHz
- 3.56 dBm
— -4 3. 2480 588 MHz
T J\W 16.45 dBm
1
= -10 1
=50 1
-60
-70
— Trace
-80 T T T T T T
2478 8 24812




V1.0

Page 11 of 52

Report No.: CTL2209077043-WF

8DPSK_3DH5_LCH_2402MHz_Ant1_NTNV

10 Ant: Antd
CENT: 2402 MHz
Span: 2.4 MHz
RBW: 43 kHz
0 VBW. 130 kHz
= Detector: Peak
’”’\/’ TraceType: MAX Hold
SweepPoint: 1001
=104 SweapTime. 1.27 ms
/\/&\ \‘ Sween: Conlinue
=20 4 L S !
-20dB BW:1.175MHz
Maker:
= —30 1 1.2401.421 MHz
E -20.68 dBm
o f\/"/\ 22402 ggo MHz
2 Y\ a. 2402 Ss6
P 4 3. 2402 596 MHz
=t 4 20.68 dBm
= 50 -
=60
_?0 4
—80
— Trace
-90 T T T T T T
24008 24032
Frequency (MHz) 210
8DPSK_3DH5 MCH_2441MHz_Ant1_NTNV
2 Ant: Antd
CENT: 2441 MHz
Span: 2.4 MHz
RBW: 43 kHz
10 4 VBW. 130 kHz
Detactor: Peak
TraceType: MAX Hold
SweepPoint: 1001
04 p/— SweapTime. 1.27 ms
Sweep: Continue
=10 4 l/\\/_’\\f 1 ]
1 4 -20dB BW:1_163MHz
Maker:
= —20 1 1. 2440.413 MHz
E -16.69 dBm
o 2.2441.000 MHz
- 3.31 dBm
= 30 3.2441.676 MHz
5 f\/\/\"\/ 16.69 dBm
— 40 peaN
=50 4
-60
_}'0 4
— Trace
-80 T T T T T T T
24308 24422

Frequency (MHz)




V1.0

Page 12 of 52

Report No.: CTL2209077043-WF

8DPSK_3DH5_HCH_2480MHz_Ant1_NTNV

Level (dBm)

10

=10

;
2|

-70

e

AN

2478 8

Frequency (MHz)

Ant: Ant1

CENT: 2480 MHz
Span: 2.4 MHz

RBW: 43 kHz

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

2048 BW:1.152MHz

Maker.

1.2479.421 MHz
-18.45 dBm

2. 2480.000 MHz

m
3. 2480.573 MHz
16.45 dBm

— Trace

24812




V1.0 Page 13 of 52 Report No.: CTL2209077043-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 ANT Limit Verdict
2402 DH5 2.52 <=30 Pass
GFSK SISO 2441 DH5 5.48 <=30 Pass
2480 DH5 5.80 <=30 Pass
2402 2DH5 0.39 <=20.97 Pass
Pi/ADQPSK SISO 2441 2DH5 4.41 <=20.97 Pass
2480 2DH5 4.53 <=20.97 Pass
2402 3DH5 0.93 <=20.97 Pass
8DPSK SISO 2441 3DH5 4.66 <=20.97 Pass
2480 3DH5 4.80 <=20.97 Pass
Note1: Antenna Gain: Ant1: 3.00dBi;
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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

Ant1
Mode > Frequency Packet Channel Separation 20dB Bandwidth Limit Verdict
Type (MHz) Type (MHz) (MHz) (MHz)
GFSK SISO HOPP DH5 1.006 0.843 >=0.843 Pass
Pi/4ADQPSK SISO HOPP 2DH5 0.989 1.216 >=0.811 Pass
8DPSK SISO HOPP 3DH5 1.001 1.175 >=0.783 Pass
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4. Number of Hopping Frequencies

4.1 HoppNum

4.1.1 Test Result

Report No.: CTL2209077043-WF

X

Frequency

Packet

Num of Hopping Frequencies

Mode Type (MHz) Type ANTA 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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5. Time of Occupancy (Dwell Time)
5.1 Ant1

5.1.1 Test Result

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 0.404 31.600 320 129.280 | <=400| Pass
GFSK |SISO| HOPP DH3 1.658 31.600 160 265.280 | <=400| Pass
DH5 2.908 31.600 106 308.248 | <=400 | Pass
2DH1 0.412 31.600 320 131.840 | <=400| Pass
Pi/4DQPSK| SISO | HOPP | 2DH3 1.664 31.600 160 266.240 | <=400 | Pass
2DH5 2.912 31.600 106 308.672 | <=400| Pass
3DH1 0.412 31.600 320 131.840 | <=400| Pass
8DPSK |SISO| HOPP | 3DH3 1.660 31.600 160 265.600 | <=400| Pass
3DH5 2.910 31.600 106 308.460 | <=400| Pass
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5.1.2 Test Graph
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6. Unwanted Emissions In Non-restricted Frequency Bands

6.1 Ref

6.1.1 Test Result

Page 35 of 52

Report No.:

CTL2209077043-WF

TX Frequenc Packet Level of Reference
Mode Type (l\(jIHz) Y Type ANT (dBm)
2402 DH5 1 2.24
GFSK SISO 2441 DH5 1 5.24
2480 DH5 1 5.55
2402 2DH5 1 -0.82
Pi/4ADQPSK SISO 2441 2DH5 1 3.19
2480 2DH5 1 3.42
2402 3DH5 1 -0.68
8DPSK SISO 2441 3DH5 1 3.30
2480 3DH5 1 3.56
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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6.2 CSE

6.2.1 Test Result

> Frequency Packet Level of Reference Limit

Mode Type (MHz) Type ANT (dBm) (dBm) Verdict
2402 DH5 1 555 -14.45 Pass
2441 DH5 1 555 14.45 Pass
GFSK SISO 2480 DH5 1 555 1445 Pass
HOPP DH5 1 5.55 1445 Pass
2402 2DH5 1 3.42 16.58 Pass
; 2441 2DH5 1 3.42 16.58 Pass
Pi/ADQPSK | SISO 2480 2DH5 1 3.42 16.58 Pass
HOPP 2DH5 1 3.42 16.58 Pass
2402 3DH5 1 3.56 16.44 Pass
2441 3DH5 1 3.56 16.44 Pass
8DPSK SISO 2480 3DH5 1 3.56 16.44 Pass
HOPP 3DH5 1 3.56 16.44 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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6.2.2 Test Graph
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