Shenzhen CTL Testing Technology Co., Ltd.

Tel: +86-755-89486194 E-maiil: ctl@ctl-lab.com
1. Bandwidth

1.1 OBW

1.1.1 Test Result

TX Frequenc Packet 99% Occupied Bandwidth (MHz) .

Mode Type (l\(}IHz) i Type ANT Result Limit L
2402 DH5 1 0.827 / Pass
GFSK SISO 2441 DH5 1 0.822 / Pass
2480 DH5 1 0.823 / Pass
2402 2DH5 1 1.172 / Pass
Pi/ADQPSK SISO 2441 2DH5 1 1.174 / Pass
2480 2DH5 1 1.170 / Pass
2402 3DH5 1 1.171 / Pass
8DPSK SISO 2441 3DH5 1 1.172 / Pass
2480 3DH5 1 1.172 / Pass
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1.1.2 Test Graph
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1.2 20dB BW
1.2.1 Test Result
X Frequency Packet 20dB Bandwidth (MHz) .
Mode Type (MHZz) Type ANT Result Limit Verdict
2402 DH5 1 0.961 / Pass
GFSK SISO 2441 DH5 1 0.961 / Pass
2480 DH5 1 0.962 / Pass
2402 2DH5 1 1.322 / Pass
Pi/4ADQPSK SISO 2441 2DH5 1 1.328 / Pass
2480 2DH5 1 1.323 / Pass
2402 3DH5 1 1.305 / Pass
8DPSK SISO 2441 3DH5 1 1.305 / Pass
2480 3DH5 1 1.306 / 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.: CTL2310302031-WF

TX Frequency Packet Maximum Peak Conducted Output Power (dBm) .
Mode Type (MHz) Type ANT1 Limit Verdict
2402 DH5 -1.09 <=30 Pass
GFSK SISO 2441 DH5 -1.93 <=30 Pass
2480 DH5 -3.42 <=30 Pass
2402 2DH5 1.49 <=20.97 Pass
Pi/4ADQPSK SISO 2441 2DH5 0.57 <=20.97 Pass
2480 2DH5 -0.91 <=20.97 Pass
2402 3DH5 2.11 <=20.97 Pass
8DPSK SISO 2441 3DH5 1.18 <=20.97 Pass
2480 3DH5 -0.34 <=20.97 Pass
Notel: Antenna Gain: Antl: 1.58dBi;
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2.1.2 Test Graph
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3. Carrier Frequency Separation

3.1 Antl

3.1.1 Test Result

Report No.: CTL2310302031-WF

Antl
TX Frequenc Packet Channel Separation 20dB Bandwidth Limit .
Mode Type (|3|Hz) / Type (MHZF)) (MH2) (MH2) Verdict
GFSK SISO HOPP DH5 1.000 0.962 >=0.962 Pass
Pi/ADQPSK SISO HOPP 2DH5 1.008 1.328 >=(0.885 Pass
8DPSK SISO HOPP 3DH5 1.001 1.306 >=0.871 Pass
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3.1.2 Test Graph

Page 20 of 52 Report No.: CTL2310302031-WF

GFSK_DH5 HOPP_Antl_NTNV
10 Ant: Ant1
CENT: 2441.5 MHz
Span: 2 MHz
1 2 RBW: 300 kHz
04 L VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
-10 4 SweepTime: 1 ms
Sweep: Continue
_20 4
CSP: 1MHz
— =30 1
£
S
= -40 1
(]
>
Q
— -50
_60 -
_?0 -
_80 4
—— Trace
-90 T T T T T T T
2440.5 2442.5
Frequency (MHz)
Pi/ADQPSK_2DH5_HOPP_Antl_NTNV
10 Ant: Ant1
CENT: 2441.5 MHz
Span: 2.4 MHz
2 RBW: 300 kHz
U o e e R SN B s e O |31
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
-10 4 SweepTime: 1 ms
Sweep: Continue
_20 4
CSP: 1.008MHz
— —30 1
£
S
= -40 1
(]
>
Q
— -50
_60 4
_?0 -
_80 4
—— Trace
-90 T T T T T T T
2440.3 24427
Frequency (MHz)




V1.0 Page 21 of 52 Report No.: CTL2310302031-WF

8DPSK_3DH5_HOPP_Antl_NTNV

Ant: Ant1

CENT: 2441.5 MHz
Span: 2.4 MHz

2 RBW: 300 kHz

1

0 L 4 VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold

SweepPoint: 1001

-10 4 SweepTime: 1 ms
Sweep: Continue

CS8P: 1.001MHz

Level (dBm)
&

—— Trace

-90 T T T T T T T T T
2440.3 24427

Frequency (MHz)




V1.0 Page 22 of 52 Report No.: CTL2310302031-WF

4. Number of Hopping Frequencies

4.1 HoppNum
4.1.1 Test Result
X Frequency Packet Num of Hopping Frequencies .
Mode Type (MH2) Type ANT1L 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 Antl

5.1.1 Test Result

Report No.: CTL2310302031-WF

Antl
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 0.400 31.600 320 128.000 | <=400| Pass
GFSK |SISO| HOPP DH3 1.658 31.600 162 268.596 | <=400 | Pass
DH5 2.910 31.600 104 302.640 | <=400| Pass
2DH1 0.410 31.600 320 131.200 | <=400| Pass
Pi/4DQPSK| SISO| HOPP 2DH3 1.664 31.600 161 267.904 | <=400| Pass
2DH5 2.912 31.600 106 308.672 | <=400 | Pass
3DH1 0.412 31.600 320 131.840 | <=400| Pass
8DPSK |SISO| HOPP | 3DH3 1.666 31.600 157 261.562 | <=400| Pass
3DH5 2.918 31.600 102 297.636 | <=400| Pass
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5.1.2 Test Graph
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Report No.: CTL2310302031-WF
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Report No.: CTL2310302031-WF
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Report No.: CTL2310302031-WF
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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 -2.02
2480 DH5 1 -3.52
2402 2DH5 1
Pi/ADQPSK SISO 2441 2DH5 1 -2.23
2480 2DH5 1 -3.63
2402 3DH5 1
8DPSK SISO 2441 3DH5 1 -2.02
2480 3DH5 1 -3.45
Notel: 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.: CTL2310302031-WF
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Report No.: CTL2310302031-WF
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6.2 CSE

6.2.1 Test Result

Page 41 of 52

Report No.: CTL2310302031-WF

TX

Frequency

Packet

Level of Reference

Limit

Mode Type (MH2) Type ANT (dBm) (dBm) Verdict
2402 DH5 1 -1.18 -21.18 Pass
2441 DH5 1 -1.18 -21.18 Pass
GFSK SISO 2480 DH5 1 -1.18 -21.18 Pass
-1.18 -21.18 Pass
HOPP DHS ! -1.18 -21.18 Pass
2402 2DH5 1 -1.44 -21.44 Pass
2441 2DH5 1 -1.44 -21.44 Pass
Pi/4ADQPSK SISO 2480 2DH5 1 -1.44 -21.44 Pass
-1.44 -21.44 Pass
HOWY 2DH5 ! -1.44 -21.44 Pass
2402 3DH5 1 -1.18 -21.18 Pass
2441 3DH5 1 -1.18 -21.18 Pass
8DPSK SISO 2480 3DH5 1 -1.18 -21.18 Pass
-1.18 -21.18 Pass
HOPP 3DHS ! -1.18 -21.18 Pass

establish the reference level.

Notel: 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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