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1. Bandwidth
1.1 OBW

1.1.1 Test Result

> Frequency Packet 99% Occupied Bandwidth (MHz) .

Mode Type (MHz) Type ANT Result Verdict
2402 DH5 1 0.843 Pass
GFSK SISO 2441 DH5 1 0.843 Pass
2480 DH5 1 0.843 Pass
2402 2DH5 1 1.168 Pass
Pi/ADQPSK SISO 2441 2DH5 1 1.165 Pass
2480 2DH5 1 1.166 Pass
2402 3DH5 1 1.166 Pass
8DPSK SISO 2441 3DH5 1 1.165 Pass
2480 3DH5 1 1.168 Pass
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1.1.2 Test Graph
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Pi/4ADQPSK_2DH5 MCH_2441MHz_Ant1_NTNV
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8DPSK_3DH5_HCH_2480MHz_Ant1_NTNV
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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 0.916 Pass
GFSK SISO 2441 DH5 1 0.915 Pass
2480 DH5 1 0.909 Pass
2402 2DH5 1 1.278 Pass
Pi/4ADQPSK SISO 2441 2DH5 1 1.280 Pass
2480 2DH5 1 1.283 Pass
2402 3DH5 1 1.278 Pass
8DPSK SISO 2441 3DH5 1 1.282 Pass
2480 3DH5 1 1.279 Pass
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1.2.2 Test Graph
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GFSK_DH5_HCH_2480MHz_Ant1_NTNV
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Pi/4ADQPSK_2DH5 MCH_2441MHz_Ant1_NTNV

20 Ant: Ant1
CENT: 2441 MHz
Span: 2.4 MHz
RBW: 43 kHz
10 VBW: 130 kHz
2 Detector: Peak
! TracaType: MAX Hold
SweepPoint: 1001
o / \ [l’\‘ SweepTime: 1.27 ms
\v} Sweep: Continue
\ A
\/V\\\
-10 A \
4 4; -20dB BW-1.280MHz
A~ Maker:
=20 / 1. 2440.390 MHz

16,98 dBm
\ 2.2441.017 MHz
\ 302 dBm
-30 - | | 3. 2441670 MHz
\ ~16.98 dBm
w. V™
i "J/\j/\r\ \‘v/“\r\’\_\

Level (dBm)

-50) 4
—60 -
_?a 4
— Trace
-80 T T T T T T T T T
24398 24422
Frequency (MHz) 2023-03-20 09:39.03
Pi/4ADQPSK_2DH5 HCH_2480MHz_Ant1_NTNV
20 Ant: Ant1
CENT: 2480 MHz
Span: 2.4 MHz
REW- 43 kHz
10 VBW: 130 kHz

Detector: Peak
TracaType: MAX Hold
SweepPoint: 1001
SweepTime: 1.27 ms

01 ;\\J{\ Sweep: Continue
/—\hf\/’\ \J k"'_f\f\m\ .
=10 4 L } \\ !
y

[ pery _20dB BW-1.283MHz
Maker:
— =20 / \ 1. 2479.388 MHz
E 17.48 dBm
@ { 22480017 MHz
] | \ 2 52 dBm
Z 5 | / | 3. 2480671 MHz
= . \ *17.48 dBm
@ N '%‘\
- J
-40 =N
-50
60 -
_?D 4
— Trace
-80 T T r ¥ T T i ! .
24788 2481.2

Frequency (MHz) 2023-03-20 09:40:03




V1.0

Page 11 of 52

Report No.: CTL2212091034-WF

8DPSK_3DH5_LCH_2402MHz_Ant1_NTNV
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8DPSK_3DH5_HCH_2480MHz_Ant1_NTNV
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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 (MHz) / Type ANT1 Limit Verdict
2402 DH5 2.59 <=30 Pass
GFSK SISO 2441 DH5 3.13 <=30 Pass
2480 DH5 2.63 <=30 Pass
2402 2DH5 3.90 <=20.97 Pass
Pi/4ADQPSK SISO 2441 2DH5 4.48 <=20.97 Pass
2480 2DH5 4.02 <=20.97 Pass
2402 3DH5 3.93 <=20.97 Pass
8DPSK SISO 2441 3DH5 4.50 <=20.97 Pass
2480 3DH5 4.02 <=20.97 Pass
Note1: Antenna Gain: Ant1: 0.00dBi;
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Frequency (MHz) 2023-03-20 09:3

30 Ant: Ant1
CENT: 2480 MHz
Span: 4.545 MHz
20 A REW' 1 MHz
VBW: 1 MHz
Detector: Peak
TracaType: MAX Hold
10 4 AverageCount: 1
; SweepPoint: 1001
i - gweenTEne; ms
4 T weep: Continue
0 S Averaza‘lyps RMS
=10
Power: 2 63dBm
Maker:
= 20 1. 2480.150 MHz
£ 2563 dBm
g
= =gl
(1]
>
9 40
_50 <
-60 4
=70 4
_ao 4
— Trace
-90 T T T T T T T T T
2477728 2482273
Frequency (MHz) 2023-03-20 09:27
Pi/4DQPSK_2DH5_LCH_2402MHz_Ant1_NTNV
30 Ant: Ant1
CENT: 2402 MHz
Span: 6.39 MHz
20 - RBW: 2 MHz
VBW: 2 MHz
Detector: Paak
TracaType: MAX Hold
10 4 1 gueragsc_nuln11l:o1m
[ weepPoint:
L — gweenTEne; ms
4 = weep: Continue
1] // x\x\ Averazafyps RMS
=10
Power: 3. 90dBm
Maker:
= —20 1. 2402102 MHz
£ 3.90 dBm
g
= =gl
(1]
>
9 40
_50 <
-60 4
=70 4
_ao 4
— Trace
-80 T T T T T T T T T
2398.805 2405195




V1.0

Page 16 of 52

Report No.: CTL2212091034-WF
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3. Carrier Frequency Separation

3.1 Ant1

3.1.1 Test Result

Page 19 of 52
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Ant1
Mode TX Frequency Packet Channel Separation 20dB Bandwidth Limit Verdict
Type (MHz) Type (MHz) (MHz) (MHz)
GFSK SISO HOPP DH5 1.002 0.916 >=0.916 Pass
Pi/4ADQPSK SISO HOPP 2DH5 1.020 1.283 >=0.855 Pass
8DPSK SISO HOPP 3DH5 1.001 1.282 >=0.855 Pass
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3.1.2 Test Graph
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8DPSK_3DH5_HOPP_Ant1_NTNV
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4. Number of Hopping Frequencies

4.1 HoppNum

4.1.1 Test Result

Report No.: CTL2212091034-WF

X

Packet

Num of Hopping Frequencies

Frequenc .

Mode Type (MHz) Y Type ANTA Limit Verdict
GFSK SISO HOPP DH5 79 >=15 Pass
Pi/4DQPSK SISO HOPP 2DH5 79 >=15 Pass
8DPSK SISO HOPP 3DH5 79 >=15 Pass
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5. Time of Occupancy (Dwell Time)

5.1 Ant1

5.1.1 Test Result

Report No.: CTL2212091034-WF

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)

DH1 0.414 31.600 321 132.894 | <=400| Pass

GFSK |SISO| HOPP DH3 1.670 31.600 163 272.210 | <=400| Pass

DH5 2.916 31.600 112 326.592 | <=400| Pass

2DH1 0.422 31.600 319 134.618 | <=400| Pass

Pi/ADQPSK| SISO| HOPP | 2DH3 1.676 31.600 146 244.696 | <=400| Pass
2DH5 2.922 31.600 118 344.796 | <=400| Pass

3DH1 0.424 31.600 320 135.680 | <=400| Pass

8DPSK |SISO| HOPP | 3DH3 1.674 31.600 161 269.514 | <=400| Pass
3DH5 2.922 31.600 95 277.590 |<=400| Pass
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5.1.2 Test Graph

GFSK_DH1_HOPP_Ant1_NTNV

Level (dBm)

20 Ant: Anti
CENT: 2441 MHz
Span: 0 Hz
RBW: 1 MHz
10 t VBW: 1 MHz
Detector: Paak
TraceTg]pe Clear
1 SweepPoint: 10001
0 1 SweepTime: 20 ms
Sweep: Single
_10 <
Tnmﬁdof Pulse:
-20 o
-30

Level (dBm)

— Trace

-80

0.0 200
Time (ms)
GFSK_DH1_HOPP_Ant1_NTNV

2N Ant: Anti
CENT: 2441 MHz
Span: 0 Hz
RBW: 100 kHz

10 VBW: 100 kHz

Detector: Peak
TracaType: MAX Hold
SweepPoint: 30001
SweepTime: 3165
Sweep: Single

Number of Pulsa:
321

Drwell Time
132 894ms
=70
— Trace
-80 + T T T T T T T T T 1
0.0 36

Time (s)




V1.0

Page 27 of 52 Report No.: CTL2212091034-WF

GFSK_DH3_HOPP_Ant1_NTNV

Level (dBm)

= Ant: Ant1
CENT: 2441 MHz
S%an: 0 Hz
RBW: 1 MHz
107 VBW. 1 MHz
Detector: Paak
TraceT‘%ps Clear
SweepPoint: 10001
04 SweepTime: 20 ms
Sweep: Single
_10 <
T]lrggnor Pulse:
-20 - ms
-30 4

—— Trace

0o 20

Time (ms) £023.05-20 09

GFSK_DH3_HOPP_Ant1_NTNV

Level (dBm)

Ant: Ant1

CENT: 2441 MHz
S%an: 0Hz

RBW: 100 kHz

1 VBW: 100 kHz
Detector: Peak
TracaType: MAX Hold
SweepPoint: 30001

Sweep: Single

Number of Pulse:
163

Diwell Time
272 21ms

—— Trace

-80 + T T T T T T T T T i
0o 36

Time (s) 2023-03-20 09




V1.0 Page 28 of 52 Report No.: CTL2212091034-WF

GFSK_DH5_HOPP_Ant1_NTNV

2 Ant: Anti
CENT: 2441 MHz
Span: 0 Hz
RBW: 1 MHz
10 1 VBW. 1 MHz
Detector: Paak
TraceT‘%ps Clear
SweepPoint: 10001
04 SweepTime: 20 ms
Sweep: Single
_10 <
T:;rg%or Pulse:
o~ =20 e
E
g
= =gl
[4}
>
[:H]
-
’ ' |
|
— Trace
-80 T T T T T T T T T
0.0 200
Time (ms) 2023-03-20 09
GFSK_DH5 HOPP Ant1 NTNV
20

Ant: Ant1

CENT: 2441 MHz
S%an: 0 Hz

RBW: 100 kHz

10 + VBW: 100 kHz
Detector: Peak
TracaType: MAX Hold
SweepPoint: 30001

Sweep: Single

Number of Pulsa:
112

Dwell Time
326.592ms

Level (dBm)

—— Trace

-80 + T T T T T T T T T i
0o 316

Time (s)




V1.0 Page 29 of 52 Report No.: CTL2212091034-WF

Pi/ADQPSK_2DH1_HOPP_Ant1_NTNV

2 Ant: Anti
CENT: 2441 MHz
Span: 0 Hz
RBW: 1 MHz
10 4 VBW: 1 MHz
Detector: Paak
TraceTg‘ps Clear
SweepPoint: 10001
04 SweepTime: 20 ms
Sweep: Single
_10 <
Tnmig2of Pulse:
_20 LS

Level (dBm)

— Trace

-80 T T T T T T T T T

0.0 200
Time (ms)
Pi/4ADQPSK_2DH1_HOPP_Ant1_NTNV

2 Ant: Ant1
CENT: 2441 MHz
Span: 0 Hz
RBW: 100 kHz

10 VBW: 100 kHz

Pe
TracaType: MAX Hold
SweepPoint: 30001
SweepTime: 3165
Sweep: Single

Number of Pulsa:
313

— Dwell Time
= 134.618ms
m
Z
°
>
[+ ]
-

-70

—— Trace
-80 + T T T T T T T T T i
0o 36

Time (s)




V1.0 Page 30 of 52 Report No.: CTL2212091034-WF

Pi/ADQPSK_2DH3 HOPP_Ant1_NTNV
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Report No.: CTL2212091034-WF
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8DPSK_3DH1_HOPP_Ant1_NTNV
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Report No.: CTL2212091034-WF

8DPSK_3DH5_HOPP_Ant1_NTNV
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6. Unwanted Emissions In Non-restricted Frequency Bands
6.1 Ref
6.1.1 Test Result

X Frequenc Packet Level of Reference
Mode Type (MHz) Y Type ANT (dBm)
2402 DH5 1 2.44
GFSK SISO 2441 DH5 1
2480 DH5 1 2.49
2402 2DH5 1 2.50
Pi/ADQPSK SISO 2441 2DH5 1
2480 2DH5 1 2.61
2402 3DH5 1 2.53
8DPSK SISO 2441 3DH5 1
2480 3DH5 1 2.62
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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Report No.: CTL2212091034-WF
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8DPSK_3DH5_HCH_2480MHz_Ant1_NTNV
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6.2 CSE

6.2.1 Test Result

TX Frequency Packet Level of Reference Limit .

Mode Type (MHz) Type ANT (dBm) (dBm) Verdict
2402 DH5 1 2.98 -17.02 Pass
2441 DH5 1 2.98 -17.02 Pass
GREK SISO 2480 DH5 1 2.98 -17.02 Pass
HOPP DH5 1 2.98 -17.02 Pass
2402 2DH5 1 3.09 -16.91 Pass
. 2441 2DH5 1 3.09 -16.91 Pass
P/4DQPSK SISO 2480 2DH5 1 3.09 -16.91 Pass
HOPP 2DH5 1 3.09 -16.91 Pass
2402 3DH5 1 3.1 -16.89 Pass
2441 3DH5 1 3.1 -16.89 Pass
8DPSK SISO 2480 3DH5 1 3.1 -16.89 Pass
HOPP 3DH5 1 3.1 -16.89 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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