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1. Bandwidth
1.1 OBW

1.1.1 Test Result

> Frequency Packet 99% Occupied Bandwidth (MHz) .

Mode Type (I\(jIHz) Tyos ANT oot Verdict
2402 DH5 1 0.855 Pass
GFSK SISO 2441 DH5 1 0.856 Pass
2480 DH5 1 0.855 Pass
2402 2DH5 1 1.182 Pass
Pi/4ADQPSK SISO 2441 2DH5 1 1.187 Pass
2480 2DH5 1 1.188 Pass
2402 3DH5 1 1.182 Pass
8DPSK SISO 2441 3DH5 1 1.188 Pass
2480 3DH5 1 1.185 Pass
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Report No.: CTL2212142121-WF01
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Report No.: CTL2212142121-WF01

8DPSK_3DH5 LCH_2402MHz_Ant1_NTNV

Frequency (MHz)

10 Ant: Ant1
CENT: 2402 MHz
Span: 2.4 MHz
RBW: 43 kHz
0- VBW: 130 kHz
Detector: Peak
TracaType: MAX Hold
AVAW,
| weepTime: 1.27 ms
10 r’/\’\/_\ L,—f‘/\_ﬁ‘f\_\ Sweep: Continue
! ?
o ¥
_20 4
\_\ 99% OBW=1.182 MHz
Maker:
. =30 A 1. 2401.378 MHz
B “18.14 dBm
fusl 22402 560 MHz
S ~19.96 dBm
S =
T /\WF\"“
3
— 50 1
-60 -
_?0 -
_80 -
— Trace
-90 T T T
2400.8 2403.2
Frequency (MHz) 202 4
8DPSK_3DH5 MCH_2441MHz_Ant1_NTNV
10 Ant: Ant1
CENT: 2441 MHz
Span: 2.4 MHz
RBW: 43 kHz
0 VBW: 130 kHz
i
racaType o
\f\/p\d{\ﬁq gwssp_r?:-unl: '?02%1
-10 4 | weepTime: 1.27 ms
10 1 ll,.,—J"\/\ \—/‘J\M\ Sweep: Confinue
-20 I 1
99% OBW=1.188 MHz
| Maker:
=30 1 1. 2440 375 MHz
£ \ 17.50 dBm
fusl 22441 563 MHz
° 3 -19.49 dBm
S _40 - 1
3 VoY WINALM
3
— 50 1
-60 -
_?0 -
_80 -
— Trace
-90 T T T
24398 24422




V1.0 Page 6 of 52 Report No.: CTL2212142121-WF01

8DPSK_3DH5_HCH_2480MHz_Ant1_NTNV

10 Ant: Ant1
CENT: 2480 MHz
Span: 2.4 MHz
RBW: 43 kHz
0+ VBW: 130 kHz
'IDQIQC'II'OI: PQ&J‘K .
racaType: MAX Hold
r/\\q{\ /’\ gwsap_rounl. 402%1
e s weepTime: 1.27 ms
10 /_/\,‘/\_/‘\/ R Sweep: Continue
L X f\\
-20 4 T I F\
f \ 99% OBW=1.185 MHz
/ \ Maker:
. =30 - \ 1. 2479.376 MHz
£ .'JI -17.47 dBm
& J 2. 2480.561 MHz
] / -18.62 dBm
=~ -40 T f i e
E A SRR
[+
— 50
—60
_?’0 -
_80 -
— Trace
-80 T T T T T T T T T
2478.8 24812

Frequency (MHz) 2023-02-07 14:04:22




V1.0 Page 7 of 52

1.2 20dB BW

1.2.1 Test Result

Report No.: CTL2212142121-WF01

X Frequency Packet 20dB Bandwidth (MHz) .

Mode Type (MHz) Type ANT Result Verdict
2402 DH5 1 0.953 Pass
GFSK SISO 2441 DH5 1 0.951 Pass
2480 DH5 1 0.956 Pass
2402 2DH5 1 1.335 Pass
Pi/ADQPSK SISO 2441 2DH5 1 1.334 Pass
2480 2DH5 1 1.332 Pass
2402 3DH5 1 1.333 Pass
8DPSK SISO 2441 3DH5 1 1.332 Pass
2480 3DH5 1 1.332 Pass




V1.0

1.2.2 Test Graph

Page 8 of 52

Report No.: CTL2212142121-WF01
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Report No.: CTL2212142121-WF01
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Report No.: CTL2212142121-WF01

Pi/4ADQPSK_2DH5 MCH_2441MHz_Ant1_NTNV
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8DPSK_3DH5 LCH_2402MHz_Ant1_NTNV
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2. Maximum Conducted Output Power

2.1 Power

2.1.1 Test Result

Report No.: CTL2212142121-WF01

X Frequenc Packet Maximum Peak Conducted Output Power (dBm) .
Mode Type (MHz) / Type ANT1 Limit Verdict
2402 DH5 -2.62 <=30 Pass
GFSK SISO 2441 DH5 -1.82 <=30 Pass
2480 DH5 -1.97 <=30 Pass
2402 2DH5 -1.95 <=20.97 Pass
Pi/4ADQPSK SISO 2441 2DH5 -1.19 <=20.97 Pass
2480 2DH5 -1.37 <=20.97 Pass
2402 3DH5 -1.89 <=20.97 Pass
8DPSK SISO 2441 3DH5 -1.14 <=20.97 Pass
2480 3DH5 -1.32 <=20.97 Pass
Note1: Antenna Gain: Ant1: -0.68dBi;
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2.1.2 Test Graph

Report No.: CTL2212142121-WF01

GFSK_DH5_LCH_2402MHz_Ant1_NTNV

30 Ant: Ant1
CENT: 2402 MHz
Span: 4 765 MHz
20 A REW' 1 MHz
VBW: 1 MHz
Detector: Paak
TracaType: MAX Hold
10 4 AveragaCount: 1
SweepPoint: 1001
SweepTime: 1 ms
0 i Sweep: Confinue
5 Sy AveragaType: RMS
- o
_Io ~
Power: -2 62dBm
Maker:
= 504 1. 2401.810 MHz
= -2.62 dBm
g
== =801
(4]
>
B 40 1
_50 <
-60 4
=70 4
_ao 4
— Trace
-90 T T T T T T T T
2399618 2404.383
Frequency (MHz)
GFSK_DH5_MCH_2441MHz_Ant1_NTNV
30 t1
CENT: 2441 MHz
Span: 4 755 MHz
20 A REW' 1 MHz
VBW: 1 MHz
Detector: Peak
TracaType: MAX Hold
10 4 AveragaCount: 1
SweepPoint: 1001
1 gweenTEne; ms
4 weep: Continue
0 _’____’—____ Averaza'lyps RMS
i
_Io ~
Power: -1.82dBm
Maker:
= 504 1. 2440.801 MHz
E “1.82 dBm
g
Y
(1]
>
9 40 \""W-._
_50 <
-60 4
=70 4
_ao 4
— Trace
-90 T T T T T T T T
2438623 2443378

Frequency (MHz) 2023-02-07 12:00:24




V1.0

Page 15 of 52

Report No.: CTL2212142121-WF01
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Report No.: CTL2212142121-WF01
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Report No.: CTL2212142121-WF01
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Report No.: CTL2212142121-WF01
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3. Carrier Frequency Separation

3.1 Ant1

3.1.1 Test Result

Report No.: CTL2212142121-WF01

Ant1
Mode X Frequency Packet Channel Separation 20dB Bandwidth Limit Verdict
Type (MHz) Type (MHz) (MHz) (MHz)
GFSK SISO HOPP DH5 1.010 0.956 >=0.956 Pass
Pi/4ADQPSK SISO HOPP 2DH5 1.001 1.335 >=0.89 Pass
8DPSK SISO HOPP 3DH5 0.996 1.333 >=0.889 Pass
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Report No.: CTL2212142121-WF01
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Report No.: CTL2212142121-WF01

8DPSK_3DH5_HOPP_Ant1_NTNV
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4. Number of Hopping Frequencies

4.1 HoppNum

4.1.1 Test Result

Report No.: CTL2212142121-WF01

X Frequenc Packet Num of Hopping Frequencies .

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




V1.0

4.1.2 Test Graph
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Report No.: CTL2212142121-WF01
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5. Time of Occupancy (Dwell Time)

5.1 Ant1

5.1.1 Test Result

Report No.: CTL2212142121-WF01

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 31.600 318 120.840 | <=400| Pass

GFSK |SISO| HOPP DH3 1.636 31.600 158 258.488 | <=400| Pass
DH5 2.884 31.600 103 297.052 | <=400| Pass

2DH1 0.390 31.600 319 124.410 | <=400| Pass

Pi/4ADQPSK| SISO | HOPP | 2DH3 1.642 31.600 159 261.078 | <=400 | Pass
2DH5 2.890 31.600 106 306.340 | <=400| Pass

3DH1 0.390 31.600 320 124.800 | <=400| Pass

8DPSK |SISO| HOPP | 3DH3 1.642 31.600 158 259.436 | <=400 | Pass
3DH5 2.890 31.600 110 317.900 | <=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.: CTL2212142121-WF01

TX Frequenc Packet Level of Reference
Mode Type (l\c/‘IHz) Y Type ANT (dBm)
2402 DH5 1 -2.94
GFSK SISO 2441 DH5 1
2480 DH5 1 -2.30
2402 2DH5 1 -2.93
Pi/4ADQPSK SISO 2441 2DH5 1
2480 2DH5 1 -2.29
2402 3DH5 1 -2.89
8DPSK SISO 2441 3DH5 1
2480 3DH5 1 -2.27
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.: CTL2212142121-WF01
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Report No.: CTL2212142121-WF01
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Report No.: CTL2212142121-WF01
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Report No.: CTL2212142121-WF01
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6.2 CSE

6.2.1 Test Result

Page 41 of 52

Report No.: CTL2212142121-WF01

TX Frequency Packet Level of Reference Limit .

Mode Type (MHz) Type ANT (dBm) (dBm) Verdict
2402 DH5 1 -2.13 -22.13 Pass
2441 DH5 1 -2.13 -22.13 Pass
GREK SISO 2480 DH5 1 -2.13 -22.13 Pass
HOPP DH5 1 -2.13 -22.13 Pass
2402 2DH5 1 -2.13 -22.13 Pass
. 2441 2DH5 1 -2.13 -22.13 Pass
PI4DQPSK SISO 2480 2DH5 1 -2.13 -22.13 Pass
HOPP 2DH5 1 -2.13 -22.13 Pass
2402 3DH5 1 -2.06 -22.06 Pass
2441 3DH5 1 -2.06 -22.06 Pass
8DPSK SISO 2480 3DH5 1 2.06 22.06 Pass
HOPP 3DH5 1 -2.06 -22.06 Pass

establish the reference level.

Note1: Refer to FCC Part 15.247 (d) and ANSI C63.10-2013, the channel contains the maximum PSD level was used to
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6.2.2 Test Graph
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CTL2212142121-WF01
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