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1. Bandwidth
1.1 OBW

1.1.1 Test Result

™> Frequenc Packet 99% Occupied Bandwidth (MHz) .
Mode Type (MHz) Y Type ANT Result Limit Verdict

2402 DH5 1 0.886 / Pass

GFSK SISO 2441 DH5 1 0.878 / Pass
2480 DH5 1 0.874 / Pass

2402 2DH5 1 1.175 / Pass

Pi/4DQPSK SISO 2441 2DH5 1 1.173 / Pass
2480 2DH5 1 1.169 / Pass

2402 3DH5 1 1.174 / Pass

8DPSK SISO 2441 3DH5 1 1.170 / Pass
2480 3DH5 1 1.171 / Pass
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1.2 20dB BW

1.2.1 Test Result

TX Frequency Packet 20dB Bandwidth (MHz) .

Mode Type (MHz) Type ANT Result Limit Verdict
2402 DH5 1 1.011 / Pass
GFSK SISO 2441 DH5 1 0.996 / Pass
2480 DH5 1 0.956 / Pass
2402 2DH5 il 1.300 / Pass
Pi/4ADQPSK SISO 2441 2DH5 1 1.294 / Pass
2480 2DH5 1 1.295 / Pass
2402 3DH5 1 1.296 / Pass
8DPSK SISO 2441 3DH5 1 1.294 / Pass
2480 3DH5 1 1.295 / Pass




V1.0

1.2.2 Test Graph

Page 8 of 52

Report No.: CTL2312182091-WF01

GFSK_DH5_LCH_2402MHz_Ant1_NTNV

Frequency (MHz)

10 Ant: Ant1
CENT: 2402 MHz
Span: 2 MHz
RBW: 30 kHz
0 VBW: 91 kHz
2 Detector: Paak
TracaType: MAX Hold
SweepPoint: 1001
-10 4 SweepTime: 2.13 ms
Sweep: Continue
-20 i N\‘“\\f
‘L’ " -20dB BN 011MHz
Maker:
— =30 4 1. 2401 474 MHz
B °26.12 dBm
o 2. -264?123?80 MHz
o~ . m
Z 04 L . 3. 2402.485 MHz
5 ,«-’r \ -26.12 dBm
= J
3 '\\—.r J'J |
-0 4 Hl\r\-’"l
—60
_?0 -
_80 -
— Trace
-90 T T T T T T +
2401.0 24030
Frequency (MHz)
GFSK_DH5_MCH_2441MHz_Ant1_NTNV
10 it Antl
CENT: 2441 MHz
Span: 2 MHz
RBW: 30 kHz
0 VEW: 81 kHz
Detector: Paak
TracaType: MAX Hold
SweepPoint: 1001
-10 4 SweepTime: 2.13 ms
Y Sweep: Continue
_20 4
§ -20dB BW:0.996MHz
Maker:
— =30 4 1. 2440475 MHz
E -26.21 dBm
fusl 2. 2440 966 MHz
5 ~ 6.21 dBm
— —40 4 3. 2441 471 MHz
5 -26.21 dBm
& o
[} \
= 504
—60
_?0 -
_80 -
— Trace
-90 T T T T T T +
24400 24420




V1.0

Page 9 of 52

Report No.: CTL2312182091-WF01

GFSK_DH5_HCH_2480MHz_Ant1_NTNV

Frequency (MHz)

10 Ant: Ant1
CENT: 2480 MHz
Span: 2 MHz
RBW: 30 kHz
0 VBW: 91 kHz
Detector: Paak
TracaType: MAX Hold
SweepPoint: 1001
-10 4 /\/im\/sﬂ.’ SweepTime: 2.13 ms
L Sweep: Continue
= \J\\A
2 ;20dB BW-0.9561Hz
er.
— =30 1 2;&'%85‘1’56MH:
-26. m
GE) o 23479 964 MHz
- /\j -6.88 dBm
Z 404 ! 3. 2480471 MHz
T g -26.88 dBm
> ~
] A\ w /-\/"k
=80 Aty \ 7
p®
—60
_?u -
_80 -
50 — Trace
2479.0 24810
Frequency (MHz)
Pi/ADQPSK_2DHS5 LCH_2402MHz_Ant1_NTNV
10 Ant: Ant1
CENT: 2402 MHz
Span: 2.4 MHz
RBW: 43 kHz
0 2 VBW: 130 kHz
Detector: Peak
TracaType: MAX Hold
SweepPoint: 1001
-10 4 /-\_/J\\ SweepTime: 1.27 ms
“"J\ﬂf\_\ Sweep: Continue
-20 ‘/N 1 \
/J -20dB BW:1.300MHz
Maker:
— —30 4 { 1. 2401344 MHz
B “24.89 dBm
@ f 2. 2401.822 MHz
- / -4.89 dBm
= 40 1 3. 2402 644 MHz
5 ol -24.89 dBm
>
@ \«"V\
-50 1 ]
—60
_?u -
_80 -
-a0 — Trace
2400.8 24032




V1.0 Page 10 of 52 Report No.: CTL2312182091-WF01

Pi/4ADQPSK_2DH5 MCH_2441MHz_Ant1_NTNV

10 i
CENT: 2441 MHz
Span: 2.4 MHz
RBW: 43 kHz
0- VBW. 130 kiiz
Detector: Peak
TracaTl\Sps MAX Hold
aY. S 10 e
-10 4 WEED
° (.{“"\/\\_/\/ ¥ (‘\_,vw/\, Sweep: Continue
=20 i / [ ‘\i
[ y
/“ 20113 BW:1.294MHz
Make
— —30 4 1. 2440347 MHz
B “24.80 dBm
fusl / \ 2. 2440.959 MHz
Z [ 3. 2441 841 Wiz
= 07 i v i \n\ "24.80 dBm
> M
3 I‘IW'\‘I "\.\/'\\\
=50 1 J\J W]
—60
_?u -
_80 -
— Trace
-80 T T T T T T T T T
24308 24422
Frequency (MHz)
Pi/4ADQPSK_2DH5 HCH_2480MHz_Ant1_NTNV
10 Ant: Ant1
CENT: 2480 MHz
Span: 2.4 MHz
RBW: 43 kHz
0- VBW. 130 kiiz
Detector: Peak
TracaTl\Sps MAX Hold
/\ LAY gwssp_ﬁ?‘:‘r\el '?02%1m5
-10 4 WEED
10 \.\J/ ] Sweep: Continue
._/ \_,—\;\\
_20 4 i /J + ; +
! P 20113 BW:1.295MHz
\ Make
. =30 - / \ 1. 2479 346 MHz
B “25.68 dBm
fusl 22479952 MHz
S -5.68 dBm
= 40 | | |\ 3. 2480 641 MHz
5 T *25.68 dBm
g ”\.J/ W\J
S J ML\W\_
—60
_?u -
_80 -
— Trace
-80 T T T T T T T T T
2478.8 24812

Frequency (MHz)




V1.0

Page 11 of 52

Report No.: CTL2312182091-WF01
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2. Maximum Conducted Output Power

2.1 Power

2.1.1 Test Result

> Frequency Packet Maximum Peak Conducted Output Power (dBm) .
Mgge Type (MHz) Type ANTA Limit Verdict
2402 DH5 -3.64 <=30 Pass
GFSK SISO 2441 DH5 -3.87 <=30 Pass
2480 DH5 -4.74 <=30 Pass
2402 2DH5 -2.78 <=20.97 Pass
Pi/4DQPSK SISO 2441 2DH5 -2.89 <=20.97 Pass
2480 2DH5 -3.75 <=20.97 Pass
2402 3DH5 -2.83 <=20.97 Pass
8DPSK SISO 2441 3DH5 -2.97 <=20.97 Pass
2480 3DH5 -3.79 <=20.97 Pass
Note1: Antenna Gain: Ant1: 3.35dBi;
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3. Carrier Frequency Separation

3.1 Ant1

3.1.1 Test Result

Report No.: CTL2312182091-WF01

Ant1
Mode X Frequency Packet Channel Separation 20dB Bandwidth Limit Verdict
Type (MHz) Type (MHz) (MHz) (MHz)
GFSK SISO HOPP DH5 1.012 1.011 >=0.674 Pass
Pi/4ADQPSK SISO HOPP 2DH5 1.001 1.300 >=0.867 Pass
8DPSK SISO HOPP 3DH5 1.001 1.296 >=0.864 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.: CTL2312182091-WF01

X

Frequency

Packet

Num of Hopping Frequencies

Mode Type (MHz) Type ANT1 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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4.1.2 Test Graph
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8DPSK_3DH5_HOPP_Ant1_NTNV
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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)

DH1 0.386 31.600 319 123.134 | <=400| Pass

GFSK |SISO| HOPP DH3 1.640 31.600 152 249.280 | <=400| Pass
DH5 2.896 31.600 103 298.288 | <=400| Pass

2DH1 0.398 31.600 319 126.962 | <=400| Pass

Pi/4ADQPSK| SISO | HOPP | 2DH3 1.648 31.600 153 252.144 | <=400| Pass
2DH5 2.902 31.600 101 293.102 | <=400| Pass

3DH1 0.398 31.600 320 127.360 | <=400| Pass

8DPSK |SISO| HOPP | 3DH3 1.654 31.600 154 254.716 | <=400| Pass
3DH5 2.900 31.600 112 324.800 | <=400| Pass
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5.1.2 Test Graph

Report No.: CTL2312182091-WF01
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10 Ant: Anti
CENT: 2441 MHz
Span: 0 Hz
RBW: 1 MHz
04 VBW: 1 MHz

Detector: Paak
TracaType: Clear
SweapFPoint: 10001
-10 SweepTime: 20 ms
Sweep: Single

Time of Pulse:
1.640ms

-40

Level (dBm)

—50

Time (ms)

GFSK_DH3_HOPP_Ant1_NTNV

10 ! i ! Ant: Ant1

| | CENT: 2441 MHz
Span: 0 Hz
RBW: 100 kHz
04 i S ] - - VBW. 100 kHz

| | i i i Detector: Peak
TraceType: MAX Hold
SweepPoint: 30001
SweepTime: 31.6 s
Sweep: Single

Number of Pulse:
162

Dwell Time
249.28ms

Level (dBm)

—— Trace

=80 - T T T T T T T T T
0.0 316




V1.0

Page 28 of 52 Report No.: CTL2312182091-WF01
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Pi/ADQPSK_2DH1_HOPP_Ant1_NTNV
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Pi/ADQPSK_2DH3_HOPP_Ant1_NTNV
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Report No.: CTL2312182091-WF01
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8DPSK_3DH5_HOPP_Ant1_NTNV

10 Ant: Ant1
CENT: 2441 MHz
S%an: 0Hz
RBW: 1 MHz
0+ VBW: 1 MHz
Detector: Peak
rm TraceT‘}f‘ps Clear
SweepPoint: 10001
-10 SweepTime: 20 ms
Sweep: Single
_20 4
Ténégoor Pulse:
-30 1 e
-40 4

Level (dBm)

—50

_80 -
— Trace
-90 T T T T T T T T T
0.0 200
Time (ms)
8DPSK_3DH5 HOPP_Ant1_NTNV
10 Ant: Ant1
CENT: 2441 MHz
Span: 0 Hz
RBW: 100 kHz
0+ VBW: 100 kHz

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

Number of Pulsa:
112

— Dwell Time
= 324 8ms
m
Z
°
=
[+ H]
-
—— Trace
=80 + T T T T T T T T T {
0o 36

Time (s)




V1.0 Page 35 of 52 Report No.: CTL2312182091-WF01

6. Unwanted Emissions In Non-restricted Frequency Bands
6.1 Ref

6.1.1 Test Result

TX Frequency Packet Level of Reference
Y Type (MHz) Type ANT (dBm)
2402 DH5 1
GFSK SISO 2441 DH5 1 -4.17
2480 DH5 1 -4.97
2402 2DH5 1
Pi/4ADQPSK SISO 2441 2DH5 1 -4.03
2480 2DH5 1 -4.85
2402 3DH5 1
8DPSK SISO 2441 3DH5 1 -4.12
2480 3DH5 1 -4.89
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.: CTL2312182091-WF01
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Report No.: CTL2312182091-WF01
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Report No.: CTL2312182091-WF01
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Report No.: CTL2312182091-WF01
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8DPSK_3DH5_HCH_2480MHz_Ant1_NTNV
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6.2 CSE

6.2.1 Test Result

> Frequenc Packet Level of Reference Limit .
Mode Type (,\‘leZ) Y Tens ANT (dBrn) (dBm) Verdict

2402 DH5 1 -3.91 -23.91 Pass

2441 DH5 1 -3.91 -23.91 Pass

GFSK SISO 2480 DH5 1 -3.91 -23.91 Pass

-3.91 -23.91 Pass

HOPP DHS5 J -3.91 -23.91 Pass

2402 2DH5 1 -3.95 -23.95 Pass

2441 2DH5 1 -3.95 -23.95 Pass

Pi/4DQPSK SISO 2480 2DH5 1 -3.95 -23.95 Pass

-3.95 -23.95 Pass

HOPP 2DHS ! -3.95 -23.95 Pass

2402 3DH5 1 -3.99 -23.99 Pass

2441 3DH5 1 -3.99 -23.99 Pass

8DPSK SISO 2480 3DH5 1 -3.99 -23.99 Pass

-3.99 -23.99 Pass

HOPP 3DHS ! -3.99 -23.99 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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GFSK_DH5_HCH_2480MHz_Ant1_NTNV
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