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Tel: +86-755-89486194 E-mail: cti@ctl-lab.com

1. Bandwidth
1.1 OBW

1.1.1 Test Result

X Frequenc Packet 99% Occupied Bandwidth (MHz) .

Mode Type (MH) y Typo ANT il Verdict
2402 DH5 1 0.840 Pass
GFSK SISO 2441 DH5 1 0.827 Pass
2480 DH5 1 0.827 Pass
2402 2DH5 1 1.160 Pass
Pi/ADQPSK SISO 2441 2DH5 1 1.158 Pass
2480 2DH5 1 1.155 Pass
2402 3DH5 1 1.177 Pass
8DPSK SISO 2441 3DH5 1 1.173 Pass
2480 3DH5 1 1.173 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 0.958 Pass
GFSK SISO 2441 DH5 1 0.953 Pass
2480 DH5 1 0.950 Pass
2402 2DH5 1 1.323 Pass
Pi/ADQPSK SISO 2441 2DH5 1 1.326 Pass
2480 2DH5 1 1.321 Pass
2402 3DH5 1 1.315 Pass
8DPSK SISO 2441 3DH5 1 1.310 Pass
2480 3DH5 1 1.308 Pass
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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 3.17 <=30 Pass
GFSK SISO 2441 DH5 1.97 <=30 Pass
2480 DH5 0.52 <=30 Pass
2402 2DH5 3.81 <=20.97 Pass
Pi/ADQPSK SISO 2441 2DH5 2.66 <=20.97 Pass
2480 2DH5 1.24 <=20.97 Pass
2402 3DH5 4.09 <=20.97 Pass
8DPSK SISO 2441 3DH5 3.03 <=20.97 Pass
2480 3DH5 1.65 <=20.97 Pass
Note1: Antenna Gain: Ant1: 1.70dBi;
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3. Carrier Frequency Separation

3.1 Ant1

3.1.1 Test Result

Report No.: CTL2306147011-WF

Ant1
Mode X Frequency Packet Channel Separation 20dB Bandwidth Limit Verdict
Type (MHz) Type (MHz) (MHz) (MHz)
GFSK SISO HOPP DH5 0.996 0.958 >=0.958 Pass
Pi/4ADQPSK SISO HOPP 2DH5 1.001 1.326 >=0.884 Pass
8DPSK SISO HOPP 3DH5 1.030 1.315 >=0.877 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.: CTL2306147011-WF

X Frequency Packet

Num of Hopping Frequencies

Mode Type (MHz) Type ANTA Limit Verdict

GFSK SISO HOPP DH5 79 >=15 Pass
Pi/4ADQPSK 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.: CTL2306147011-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 0.392 31.600 320 125.440 | <=400| Pass

GFSK |SISO| HOPP DH3 1.656 31.600 163 269.928 | <=400| Pass
DH5 2.910 31.600 107 311.370 | <=400| Pass

2DH1 0.410 31.600 320 131.200 | <=400| Pass

Pi/4ADQPSK| SISO | HOPP | 2DH3 1.662 31.600 162 269.244 | <=400| Pass
2DH5 2.910 31.600 117 340.470 | <=400| Pass

3DH1 0.416 31.600 320 133.120 | <=400| Pass

8DPSK |SISO| HOPP | 3DH3 1.666 31.600 162 269.892 | <=400| Pass
3DH5 2.918 31.600 9N 265.538 | <=400| Pass
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5.1.2 Test Graph
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Report No.: CTL2306147011-WF
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Report No.: CTL2306147011-WF
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Report No.:

6. Unwanted Emissions In Non-restricted Frequency Bands

6.1 Ref

6.1.1 Test Result

CTL2306147011-WF

TX Frequenc Packet Level of Reference
Mode Type (l\c/‘IHz) Y Type ANT (dBm)
2402 DH5 1
GFSK SISO 2441 DH5 1 1.68
2480 DH5 1 0.21
2402 2DH5 1
Pi/ADQPSK SISO 2441 2DH5 1 1.54
2480 2DH5 1 -0.28
2402 3DH5 1
8DPSK SISO 2441 3DH5 1 1.56
2480 3DH5 1 0.25
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.: CTL2306147011-WF
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Report No.: CTL2306147011-WF
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Report No.: CTL2306147011-WF
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8DPSK_3DH5_HCH_2480MHz_Ant1_NTNV

Level (dBm)

20 Ant: Ant1
CENT: 2480 MHz
S%an: 1.962 MHz
RBW: 100 kHz
10 VBW: 300 kHz
Detector: Peak
TracaType: MAX Hold
SweepPoint: 1001
0 )\f“—‘wﬂ“ gweep'_rl(r:ne‘11 ms
i weep: Continue
s e
=l I /”/‘ I ﬂﬁﬁ
g Maker:
;” \ 1. 2479.863 MHz
20 - / % 0.25 dBm
4 \
4 \
-30 I Je’ \l\
AN r\/ i |
=4 iﬂu |.--J1] fl.J 8
-50
60 4
_?’0 -
— Trace
-80 T T T T T T T T T
2479.019 2480.981

Frequency (MHz)




V1.0 Page 41 of 52 Report No.: CTL2306147011-WF

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 2.89 -17.11 Pass
2441 DH5 1 2.89 -17.11 Pass
GREK SISO 2480 DH5 1 2.89 -17.11 Pass
HOPP DH5 1 2.89 -17.11 Pass
2402 2DH5 1 2.56 -17.44 Pass
. 2441 2DH5 1 2.56 -17.44 Pass
PI4DQAPSK SISO 2480 2DH5 1 2.56 -17.44 Pass
HOPP 2DH5 1 2.56 -17.44 Pass
2402 3DH5 1 2.85 -17.15 Pass
2441 3DH5 1 2.85 -17.15 Pass
8DPSK SISO 2480 3DH5 1 2.85 -17.15 Pass
HOPP 3DH5 1 2.85 -17.15 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.




V1.0 Page 42 of 52 Report No.: CTL2306147011-WF

6.2.2 Test Graph
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GFSK_DH5_HCH_2480MHz_Ant1_NTNV
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Ant: Ant
Slar‘[ 24?2 MHz

TraceTIv)ps MAX Hold
SweepPoint: 1001
SweepTime: 2.73 ms

o |'n Sweep: Confinue

-10 4 \J
i'l lu \J Limit=-17.11 dBm
g Make

-20 A | 1. 2454 880 MHz
50.21 dBm
| 2. 2483500 MHz
-64.40 dBm

Level (dBm)
8

- ! | | |
Mﬂﬁmll\ lﬂ P ]|| J||
el | i J ) |
§y U V
_?D -
— Trace
—80 | } ! | ; ] ; ; ! —— Limit
24720 2500.0
Frequency (MHz)
Pi/ADQPSK_2DHS5 LCH_2402MHz_Ant1_NTNV
0 Ant: Ant
Start: 2310 MHz
Stop: 2410 MHz
RBW: 100 kHz
10 VBW: 300 kHz
‘I['}gceg'll'gps MAX Hold
SweepPoint: 2001
0 SweepTime: 9.6 ms
ﬂ Sweep: Continue
» H
| leknzjl?.-td dBm
=20 | Fz:ﬂa.soo MHz
56 dB

-46. m
2. 2400.000 MHz
‘ 51.71 dBm

Level (dBm)
8

-50 ! i F 4
-60 1 A ; : ‘ u b‘.“
_?D -
— Trace
-80 : , , : ; : ; ; —
23100 24100

Frequency (MHz)




V1.0 Page 46 of 52 Report No.: CTL2306147011-WF

Pi/4ADQPSK_2DH5_LCH_2402MHz_Ant1_NTNV
10 Ant: Ant1
Start: 30 MHz
Stop: 25 GHz
2 RBW: 100 kHz
0 ' VBW: 300 kHz
Detecior: Peak
TraceT‘\{‘ps MAX Hold
SweepPoint: 30001
-10 SweepTime: 239 s
Sweep: Continue
_20 4
L Limit=-17.44 dBm
Maker:
— =30 4 1. 104.078 MHz
B -30.00 dBm
[an) 2.2402.150 MHz
- -2.10 dBm
= =401
(4
>
[
= 50
-60
=70
-80
— Trace
—— Limit
-90 + T T T T T T T T T
300 25000.0
Frequency (MHz)
Pi/4ADQPSK_2DH5 MCH_2441MHz_Ant1_NTNV
10 Ant: Ant1
Start: 30 MHz
Stop: 25 GHz
2 RBW: 100 kHz
01 4 VBW: 300 kHz
Detecior: Peak
TraceT‘\{‘ps MAX Hold
SweepPoint: 30001
-10 SweepTime: 239 s
Sweep: Continue
_20 4
kgkn:-t 7.44 dBm
ar.
— =30 -b 1. 104,078 MHz
B -29.93 dBm
m 22441270 MHz
- -2.76 dBm
= =407
(4
>
[
= 50
-60
=70
-80
— Trace
—— Limit
-90 + T T T T T T T T T
300 25000.0
Frequency (MHz)




V1.0 Page 47 of 52 Report No.: CTL2306147011-WF

Pi/4ADQPSK_2DH5 HCH_2480MHz_Ant1_NTNV

10 Ant: Ant1
Start: 2472 MHz
Stop: 2500 MHz
RBW: 100 kHz
0 & VBW: 300 kHz
| Deteclor: Peak
i \ TracaType: MAX Hold
[ A SweepPoint: 1001
-10 [ | SweepTime: 2.73 ms
| | Sweep: Continue
| |
-20 I | l|
| | Limit=17.44 dBm
Maker:
-30 | 1. 2483 564 MHz
-61.84 dBm
| 2. 2483.500 MHz
| \ -60.94 dBm
-40 i | |

Level (dBm)

| A
50 - r‘ I"h

1 ﬁhﬂ W
| W
ol ! 'LT I
=70 h'ﬂ"““ ¥ Wi Mg g g oo i A
_80 -
— Trace
—— Limit
-90 T T T T T T T T T
24720 2500.0
Frequency (MHz)
Pi/4ADQPSK_2DH5 HCH_2480MHz_Ant1_NTNV
10 Ant: Ant1
Start: 30 MHz
Stop: 25 GHz
RBW: 100 kHz
0+ 2 VBW: 300 kHz
ii Detector: Peak
TracaType: MAX Hold
SweepPoint: 30001
-10 SweepTime: 239 s
Sweep: Continue
_20 4
L Limit=-17 44 dBm
Maker:
— =30 4 1. 104.078 MHz
E -30.03 dBm
fus] 2. 2479557 MHz
- -3.97 dBm
= —40 1
>
[
— 50
-60
=70
-80
— Trace
—— Limit
-90 + T T T T T T T T T
30,0 25000.0

Frequency (MHz)




V1.0

Page 48 of 52 Report No.: CTL2306147011-WF

Pi/ADQPSK_2DH5_HOPP_Ant1_NTNV

Level (dBm)

2 Ant: Ant
Start: 2310 MHz
Stop: 2410 MHz
RBW: 100 kHz
10 4 VBW. 300 kiz
Detector
TracaTgps MAX Hold
SweepPoint: 2001
0 SweepTime: 9.6 ms
Sweep: Continue
_10 < i 3 +
Limit=-17 44 dBm
Maker:
-20 4 1. 2317 900 MHz
-39.75 dBm
2. 2400.000 MHz
-52.53 dBm
-30 4 1 1
-40 4

b s, .

-50 W
1
-60
_?D 4
— Trace
80 —— Limit
23100 I I I 24100
Frequency (MHz)
Pi/4DQPSK_2DH5 HOPP_Ant1 _NTNV
20 Ant: Ant
Start 2472 MHz
Stop: 2500 MHz
RBW: 100 kHz
10 4 VBW: 300 & kHz
Detecior
TraceTIv)ps MAX Hold
SweepPoint: 1001
9 N i Suep: Coninie
| ] d
oA MHW h,f VA
_10 4 : ll +
|| mn _17.44 dBm
e A [ 1. 2491880 MHz
= | 50.98 dBm
& 2. 2483 500 MHz
S -58.36 dBm
= -30 1 - ‘
7]
s |
— 40
l 1
-50 | | I !
Wk Az )/ A A 1
W M )
60 1 J Y \M \'m\/‘l h W
_?D 4
— Trace
—80 —— Limit
24720 I I I 2500.0

Frequency (MHz)




V1.0

Page 49 of 52

Report No.: CTL2306147011-WF

8DPSK_3DH5 LCH_2402MHz_Ant1_NTNV

Frequency (MHz)

20 Ant: Ant1
Start: 2310 MHz
Stop: 2410 MHz
RBW: 100 kHz
10 VBW: 300 kHz
Detecior: Peak
TracaType: MAX Hold
SweepPoint: 2001
04 1| SweepTime: 9.6 ms
{ | Sweep: Continue
10 ‘ ‘
Limit=-17_15 dBm
| Maker:
— ~20 1 | 1. 2350.100 MHz
E ~47.56 dBm
fasl 2. 2400.000 MHz
- -50.90 dBm
= =gl
4] .
o ] |
— 40 &
1
=50 4 F
60 i “
| L" |
o i i |
Wil %WH — Trace
— Limit
-80 T T T T T T T T
23100 24100
Frequency (MHz)
8DPSK_3DH5 LCH 2402MHz_Ant1 _NTNV
10 Ant: Ant1
Start: 30 MHz
Stop: 25 GHz
2 RBW: 100 kHz
04 4 VBW: 300 kHz
Detecior: Peak
TracaType: MAX Hold
SweepPoint: 30001
-10 SweepTime: 239 s
Sweep: Continue
_20 -
Limit=-17_15 dBm
3 Maker:
— =30 1. 104.078 MHz
B -30.47 dBm
[an) 2.2401.318 MHz
- -1.91 dBm
= =401
(1]
>
[+
-
—— Trace
—— Limit
T T T
25000.0




V1.0

Page 50 of 52

Report No.: CTL2306147011-WF

8DPSK_3DH5_MCH_2441MHz_Ant1_NTNV

10 Ant: Ant1
Start: 30 MHz
Stop: 25 GHz
RBW: 100 kHz
0 2 VEBW: 300 kHz
¢ Detecior: Peak
TracaType: MAX Hold
SweepPoint: 30001
-10 SweepTime: 239 s
Sweep: Continue
_20 -
Iﬁ{?kn:_!?'ﬁ dBm
ar.
— =309 1. 104.078 MHz
B -31.03 dBm
fusl 2. 2440 437 MHz
S -5.08 dBm
= =40
(1]
>
7]
— 50
-60
-70 1/l
-80
— Trace
—— Limit
-90 + T T T T
300 25000.0
Frequency (MHz)
8DPSK_3DH5 HCH_2480MHz_Ant1_NTNV
10 Ant: Ant1
Start: 2472 MHz
Stop: 2500 MHz
RBW: 100 kHz
0 A VBW.: 300 kHz
FAY Detecior: Peak
i | TracaType: MAX Hold
| SweepPoint: 1001
-10 |' | SweepTime: 2.73 ms
| | Sweep: Continue
I
20 | l
| Limit=-17.15 dBm
Maker:
— —30 4 | ‘ 1. 2484 068 MHz
= | 263.40 dBm
@ | 2. 2483.500 MHz
o : \ -66.65 dBm
= -40 - f
(1]
> /
— 50 | f/b
1.k
60 - - I|7]\f M }
70 A g s WA i bl
_80 -
— Trace
— Limit
-90 T T T T
24720 2500.0

Frequency (MHz)




V1.0 Page 51 of 52 Report No.: CTL2306147011-WF

8DPSK_3DH5_HCH_2480MHz_Ant1_NTNV

Ant: Ant1
Start: 30 MHz
Stop: 25 GHz
RBW: 100 kHz
04 2 VBW: 3{!0 kHZ
L ] Detector: Peak
TraceT‘\f‘ps MAX Hold
SweepPoint: 30001
-10 SweepTime: 239 s
Sweep: Continue
_20 -
1 I'cgklt:!?.ﬁ dBm
ar.
—_ =30 1. 104.078 MHz
B -29.81 dBm
fusl 2. 2480.389 MHz
- -4.08 dBm
= =407
(1]
>
[
— 50
-60
=70
-80
— Trace
—— Limit
-90 + T T T T T T T T T
300 25000.0
Frequency (MHz)
8DPSK_3DH5 HOPP_Ant1_NTNV
20 Ant: Ant1
Start: 2310 MHz
Stop: 2410 MHz
RBW: 100 kHz
10 VBW: 3-00 kHz
Detecior: Peak
TraceT[}sps MAX Hold
SweepPoint: 2001
04 1 SweepTime: 9.6 ms
M I N Sweep: Continue
_10 < i + ‘
len— 17.15 dBm
Make
— ~20 1 1. 2333 000 MHz
3 “40.34 dBm
fasl 2. 2400.000 MHz
- -52.24 dBm
= =gl
(1]
>
[+ ]
ol AR et Wﬂv b
-60 4
_?0 -
—— Trace
— Limit
-80 T T T T T T T T
23100 24100

Frequency (MHz)




V1.0 Page 52 of 52 Report No.: CTL2306147011-WF

8DPSK_3DH5_HOPP_Ant1_NTNV

Detecior: Peak
TracaType: MAX Hold
SweepPoint: 1001
SweepTime: 2.73 ms

. 'M,H\\“'ﬁ W ')rk\rﬂll..ll j%l ',rl.\.! ‘jﬂ'ﬁi ﬂ\\ Sweep: Confinue

| Limit=-17.15 dBm
Maker:
20 - 1. 2495 184 MHz
“51.05 dBm
2. 2483 500 MHz
55,11 dBm

Level (dBm)
8

‘mﬂ}%ﬁ‘u ﬁ"ﬁ-‘“’ﬂh\“’hﬂﬁ\ﬂﬂ,&ﬁw\ Aﬂ*‘“ﬁ‘"ﬂ%ﬂ

—— Trace
—— Limit

-80 T T T T T T T T T
24720 2500.0

Frequency (MHz)






