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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 0.836 Pass
GFSK SISO 2441 DH5 1 0.836 Pass
2480 DH5 1 0.835 Pass
2402 2DH5 1 1.165 Pass
Pi/4ADQPSK SISO 2441 2DH5 1 1.164 Pass
2480 2DH5 1 1.166 Pass
2402 3DH5 1 1177 Pass
8DPSK SISO 2441 3DH5 1 1.177 Pass
2480 3DH5 1 1.178 Pass
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1.1.2 Test Graph
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1.2 20dB BW

1.2.1 Test Result

Report No.: CTL2209077042-WF

X Frequenc Packet 20dB Bandwidth (MHz) .

Mode Type MHy) Y Tant ANT Rosult Verdict
2402 DH5 1 0.949 Pass
GFSK SISO 2441 DH5 1 0.950 Pass
2480 DH5 1 0.953 Pass
2402 2DH5 1 1.300 Pass
Pi/4ADQPSK SISO 2441 2DH5 1 1.300 Pass
2480 2DH5 1 1.331 Pass
2402 3DH5 1 1.308 Pass
8DPSK SISO 2441 3DH5 1 1.311 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

Page 13 of 52

Report No.: CTL2209077042-WF

X Frequenc Packet Maximum Peak Conducted Output Power (dBm) .
Mode Type Mhz) | Type ANT Limit Verdict
2402 DH5 -2.85 <=30 Pass
GFSK SISO 2441 DH5 -3.27 <=30 Pass
2480 DH5 -4.23 <=30 Pass
2402 2DH5 -0.38 <=20.97 Pass
Pi/ADQPSK SISO 2441 2DH5 -0.81 <=20.97 Pass
2480 2DH5 -1.76 <=20.97 Pass
2402 3DH5 0.10 <=20.97 Pass
8DPSK SISO 2441 3DH5 -0.33 <=20.97 Pass
2480 3DH5 -1.33 <=20.97 Pass
Note1: Antenna Gain: Ant1: 1.70dB;i;
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2.1.2 Test Graph

Page 14 of 52

Report No.: CTL2209077042-WF

GFSK_DH5_LCH_2402MHz_Ant1_NTNV

Frequency (MHz)

0 Ant: Antt
Center: 2.402 GHz
Sgan 4.745 MHz
20 4 RBW 1 MHz
VBW: 1 MHz
Deatector: Peak
TraceType: MAX Hold
10 AyverageCount. 1
SweepPoint: 1001
SweepTime. 1 ms
04 1 Sweop: Continug
_ ! _ AverageType: RMS
~10 - ~
Power: -2 85dBm
Maker.
= _ap 1 1. 2402129 MHz
S “2.85 dim
[21]
o
= -30 4 1 ! |
[
3
—1 —40 1
=50
=60 1
=70
=80 1
— Trace
=90 T T T T T T T
2399 628 2404 373
Frequency (MHz)
GFSK_DH5 MCH_2441MHz_Ant1_NTNV
0 Ant: Ant1
Center: 2.441 GHz
Span: 4.75 MHz
20 4 REEW' 1 MHz
VBW: 1 MHz
Detector: Peak
TraceType: MAX Hold
10 4 AveragaCounl: 1
SweepPoirt: 1001
SweapTime: 1 ms
0 1 Sweep. Continue
! AveragaType RMS
A e
=10 1 =
Power: -3.27dBm
Maker.
= _20 1. 2440933 MHz
E -3.27 dBm
[a1]
o
= %0 :
@
3
— 401
-50
=60 1
70
-B0
— Traca
=80 T 3 T T T T T
2438625 2443 375




V1.0

Page 15 of 52

Report No.: CTL2209077042-WF

GFSK_DH5_HCH_2480MHz_Ant1_NTNV

Frequency (MHz)

Ant: Antl
Center: 2 48 GHz
Sﬁan 4.765 MHz
20 - RBW: 1 MHz
VBW. 1 MHz
Detector: Peak
TraceType: MAX Hold
10 4 AvarageCount. 1
SweepPaint: 1001
Sweeplime: 1 ms
0 1 Sweep: Continue
! AyverageType: RMS
-10 - ‘_\‘\.\
Power: -4 23dBm
Maker.
— 20 1. 2480105 MHz
E -4.23 dBm
[21]
0
= %
i
— =40 1
=50
-60 1
=70 4
=80 1
— Trace
-850 T T T T T T T T
2477 618 2482 383
Frequency (MHz) 1
Pi/ADQPSK_2DH5_LCH_2402MHz_Ant1_NTNV
=L Ant: Ant1
Center: 2.402 GHz
Span. 8.5 MHz
20 RBW: 2 MHz
VBW: 2 MHz
Detector: Peak
TraceType: MAX Hold
10 4 AvearageCount. 1
SweepPoint: 1001
| Sweeplime: 1 ms
04 iweﬂp: c‘:OI'"IﬂHR"s
T — warage Type:
e B -t
-10 - =
Power: -0.38dBm
Maker.
= _2p 4 1. 2402 078 MHz
E -0.38 dBm
[21]
0
= 30
[
1
- =40 1
=50
-60 1
=70 4
=80 1
— Trace
-80 T T T T T T T T
239875 240626




V1.0

Page 16 of 52 Report No.: CTL2209077042-WF

Pi/4ADQPSK_2DH5_MCH_2441MHz_Ant1_NTNV

Ant: Ant1

Center: 2.441 GHz
Span: 8.5 MHz

20 4 RBW: 2 MHz

VBW: 2 MHz
Detector: Peak
TraceType: MAX Hold
AvarageCount. 1
SweepPoint: 1001

Sweeplime: 1 ms
04 Sweoep: Continug
s L 2 caig Average Type: RMS

—40
Power: -0.81dBm
Maker

= 501 \ 1.2441.084 MHz
E -0.81 dBm
[21]
0
= -30 1 ™
3
- =40 1
=50
=60 1
=70 4
=80 1
— Trace
T T T T T T T T T
243775 2444 35
Frequency (MHz) 16
Pi/4ADQPSK_2DH5_HCH_2480MHz_Ant1_NTNV
=L Ant: Antl
Center: 2 48 GHz
Sﬁsn 6.655 MHz
20 RBW: 2 MHz
VBW: 2 MHz
Detector: Peak
TraceType: MAX Hold
10 4 AvarageCount. 1
SweepPaint: 1001
Sweeplime: 1 ms
04 ; Sweoep: Continug
iR =5 AyverageType: RMS
e o S
P g
-10 4 N
/ Pawer: -1.76dBm
Maker.
— 20 1. 2479 B6T MHz
S “1.76 dim
[21] \
0
= -30 1 1 ! | !
i
— =40 1
=50
-60
=70 4
=80 1
— Trace
=80 T T T T T T T T T
2476673 2483 328

Frequency (MHz)

AN




V1.0

Page 17 of 52

Report No.: CTL2209077042-WF

8DPSK_3DH5_LCH_2402MHz_Ant1_NTNV

Frequency (MHz)

=L Ant: Antl
Center: 2.402 GHz
Span: B.54 MHz
20 RBW: 2 MHz
VBW: 2 MHz
Detector: Peak
TraceType: MAX Hold
10 4 AvarageCount. 1
9 gweepl_’-[‘ninl l1EFEH
weepTime: 1 ms
0 N = Sweep: Continug
"/_.-- e _‘-‘_-'"“"*-H AyverageType: RMS
/ i T
=10 = o
Power: 0.10dBm
Maker:
= _2p 4 1. 2401.993 MHz
= 0.10 dbm
2 / \
0
= -30 1
[
1
— —40 1
=50
-60 1
=70 4
=80 1
— Trace
-80 T T T T T T T
239873 240627
Frequency (MHz) 51:42
8DPSK_3DH5_MCH_2441MHz_Ant1_NTNV
=L Ant: Antl
Center: 2.441 GHz
Sﬁan 6.555 MHz
20 RBW: 2 MHz
VBW: 2 MHz
Detector: Peak
TraceType: MAX Hold
10 4 AvarageCount. 1
SweepPaint: 1001
| Sweeplime: 1 ms
04 d Sweoep: Continug
e SR e AyverageType: RMS
-H,_H
-10
Power: -0.33dBm
Maker.
— _20 4 1. 2441.007 MHz
E -0.33 dBm
[24]
0
= 30
i
— —40 1
=50
-60 1
=70 4
=80 1
— Trace
-0 T T T T T T T
2437723 2444 278




V1.0

Page 18 of 52

Report No.: CTL2209077042-WF

8DPSK_3DH5_HCH_2480MHz_Ant1_NTNV

Level (dBm)

—40 4

40

=70

=80 1

Wl

Ant: Ant1

Center: 2 48 GHz
S%an 6.555 MHz
RBW: 2 MHz

VBW: 2 MHz
Detector: Peak
TraceType: MAX Hold
AvarageCount. 1
SweepPoinl: 1001
Sweeplime: 1 ms
Sweap: Continug
AyverageType: RMS

Power: -1.33dBm
Maker

1. 2479 948 MHz
21,33 dBm

— Trace

=80
2476723

Frequency (MHz)

2483278

5415




V1.0

3. Carrier Frequency Separation

3.1 Ant1

3.1.1 Test Result

Page 19 of 52

Report No.: CTL2209077042-WF

Ant1
Mode > Frequency Packet Channel Separation 20dB Bandwidth Limit Verdict
Type (MHz) Type (MHz) (MHz) (MHz)
GFSK SISO HOPP DH5 0.998 0.953 >=0.953 Pass
Pi/4ADQPSK SISO HOPP 2DH5 0.977 1.331 >=0.887 Pass
8DPSK SISO HOPP 3DH5 0.974 1.311 >=0.874 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

Report No.: CTL2209077042-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

Report No.: CTL2209077042-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)
DHA1 0.400 31.600 319 127.600 | <=400| Pass
GFSK |SISO| HOPP DH3 1.656 31.600 160 264.960 | <=400| Pass
DH5 2.910 31.600 106 308.460 | <=400| Pass
2DH1 0.412 31.600 318 131.016 | <=400| Pass
Pi/4DQPSK| SISO | HOPP | 2DH3 1.668 31.600 165 275.220 | <=400| Pass
2DH5 2.910 31.600 98 285.180 | <=400| Pass
3DH1 0.416 31.600 318 132.288 | <=400| Pass
8DPSK |SISO| HOPP | 3DH3 1.664 31.600 159 264.576 | <=400| Pass
3DH5 2.918 31.600 115 335.570 | <=400| Pass
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5.1.2 Test Graph
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GFSK_DH5_HOPP_Ant1_NTNV

10 Ant: Anf

Center: 2.441 GHz

Span: 0 Hz

RBW: 1 MHz

0 VEW. 1 MHz
Detector: Peak

-10 4 Sweep: Single
=20
'I;rg? Si‘ Pulse
' 910ms
= —30 1
E
E
= 401
3
— -50 4

— Trace

-90 T T T T T T T T T

Time (ms) 2022-08-17 17:36:25

GFSK_DH5_HOPP_Ant1_NTNV

10 Ant: Antd
Ceanter: 2 441 GHz

TraceType: MAX Hold
SweepFoint: 30001
SweepTime: 316s
Sweep: Singla

MNumber of Pulse:
106

Dl Timie
308 .46ms

Level (dBm)

— Trace

0o e
Time (S) 2022-08-17 17:36:58




V1.0

Page 29 of 52 Report No.: CTL2209077042-WF

Pi/4ADQPSK_2DH1_HOPP_Ant1_NTNV
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8DPSK_3DH1_HOPP_Ant1_NTNV
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6. Unwanted Emissions In Non-restricted Frequency Bands
6.1 Ref

6.1.1 Test Result

TX Frequenc Packet Level of Reference
Mode Type (l\(jIHz) Y Type ANT (dBm)
2402 DH5 1
GFSK SISO 2441 DH5 1 -3.65
2480 DH5 1 -4.54
2402 2DH5 1
Pi/4ADQPSK SISO 2441 2DH5 1 -3.74
2480 2DH5 1 -4.67
2402 3DH5 1
8DPSK SISO 2441 3DH5 1 -3.58
2480 3DH5 1 -4.55
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.: CTL2209077042-WF
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Report No.: CTL2209077042-WF
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Report No.: CTL2209077042-WF
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Report No.: CTL2209077042-WF
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6.2 CSE

6.2.1 Test Result
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Report No.: CTL2209077042-WF

X

Frequency

Packet

Level of Reference

Limit

Mode Type (MHz) Type ANT (dBm) (dBm) Verdict
2402 DH5 1 -3.26 -23.26 Pass
2441 DH5 1 3.26 223.26 Pass
GFSK SISO 2480 DH5 1 3.26 223.26 Pass
HOPP DH5 1 3.26 23.26 Pass
2402 2DH5 1 3.3 22332 Pass
; 2441 2DH5 1 3.32 23.32 Pass
Pi/ADQPSK | SISO 2480 2DH5 1 3.32 23.32 Pass
HOPP 2DH5 1 3.32 23.32 Pass
2402 3DH5 1 3.26 -23.26 Pass
2441 3DH5 1 3.26 223.26 Pass
8DPSK SISO 2480 3DH5 1 3.26 223.26 Pass
HOPP 3DH5 1 3.26 223.26 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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