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 99% Occupied Bandwidth (MHz) .
Mode Type (I\(jIHz) X ANT Result Limit kL

2402 1 1.036 / Pass

M SISO 2440 1 1.035 / Pass
2480 1 1.034 / Pass

2402 1 2.043 / Pass

2M SISO 2440 1 2.045 / Pass
2480 1 2.042 / Pass
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1.1.2 Test Graph

IM_LCH_2402MHz_Antl_NTNV

Ant: Ant1

CENT: 2402 MHz
Span: 2 MHz

RBW: 30 kHz

0 VBW: 91 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
-10 4 SweepTime: 2.13 ms
Sweep: Continue

-20 4

99% OBW=1.036 MHz
Maker:

—~ —30 1 1. 2401.491 MHz
= ~17.89 dBm
o 2.2402.527 MHz
5 ~18.19 dBm
= -40 1
(]
>
3
_50 4
_60 -
_?0 -
_80 4
—— Trace
-90 T T T T T T T T T
2401.0 2403.0
Frequency (MHz)
IM_MCH_2440MHz_Antl_NTNV
10 Ant: Ant1
CENT: 2440 MHz
Span: 2 MHz
RBW: 30 kHz
0 VBW: 91 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
-10 4 SweepTime: 2.13 ms
Sweep: Continue
¢
_20 4
99% OBW=1.035 MHz
Maker:
—~ —30 1. 2439.489 MHz
= ~17.09 dBm
o 2. 2440.524 MHz
35 ~17.31dBm
= -40 1
(]
>
3
_50 4
_60 4
_?0 -
_80 4
—— Trace
-90 T T T T T T T T T
2439.0 2441.0

Frequency (MHz)




V1.0 Page 3 of 27 Report No.: CTL2312111011-WF

IM_HCH_2480MHz_Antl_NTNV
10 Ant: Ant1
CENT: 2480 MHz
Span: 2 MHz
RBW: 30 kHz
0 VBW: 91 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
-10 4 SweepTime: 2.13 ms
Sweep: Continue
1 y
_20 4
99% OBW=1.034 MHz
Maker:
—~ —30 1. 2479.490 MHz
= ~16.89 dBm
m 2.2480.524 MHz
5 ~17.16 dBm
=~ -40 1
]
>
(]
— -50
_60 4
_70 4
_80 4
—— Trace
-90 T T T T T T T T T
2479.0 2481.0
Frequency (MHz)
2M_LCH_2402MHz_Antl_NTNV
10 Ant: Ant1
CENT: 2402 MHz
Span: 4 MHz
RBW: 62 kHz
0 VBW: 200 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
-10 4 SweepTime: 1 ms
D Sweep: Continue
4 y
_20 4
99% OBW=2.043 MHz
Maker:
— —30 1. 2400.990 MHz
= ~16.04 dBm
m 2.2403.033 MHz
o -16.37 dBm
= -40 1
]
>
(]
— -50
_60 4
_70 4
_80 4
—— Trace
-90 T T T T T T T T T
2400.0 2404.0
Frequency (MHz)




V1.0 Page 4 of 27 Report No.: CTL2312111011-WF

2M_MCH_2440MHz_Antl_NTNV
2 Ant: Ant1
CENT: 2440 MHz
Span: 4 MHz
RBW: 62 kHz
10 VBW: 200 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
0 SweepTime: 1 ms
Sweep: Continue
_10 4
! b
99% OBW=2.045 MHz
Maker:
—~ —20 1. 2438.990 MHz
= 14.74 dBm
m 2.2441.035 MHz
5 ~15.33 dBm
~ -30
]
>
(]
— -40
_50 4
_60 4
_TO 4
—— Trace
-80 T T T T T T T T T
2438.0 2442.0
Frequency (MHz)
2M_HCH_2480MHz_Antl_NTNV
2 Ant: Ant1
CENT: 2480 MHz
Span: 4 MHz
RBW: 62 kHz
10 VBW: 200 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
0 SweepTime: 1 ms
Sweep: Continue
=10 1 )
‘ 99% OBW=2.042 MHz
Maker:
— —20 1.2478.989 MHz
= ~15.01 dBm
m 2.2481.031 MHz
o -15.17 dBm
~ -30
]
>
(]
— -40
_50 4
_60 4
_TO 4
—— Trace
-80 T T T T T T T T T
2478.0 2482.0
Frequency (MHz)




V1.0 Page 5 of 27 Report No.: CTL2312111011-WF

1.2 6dB BW

1.2.1 Test Result

TX Frequency 6dB Bandwidth (MHz) .
Mode Type (MHZz) ANT Result Limit Verdict
2402 1 0.666 >=0.5 Pass
M SISO 2440 1 0.667 >=0.5 Pass
2480 1 0.670 >=0.5 Pass
2402 1 1.148 >=0.5 Pass
2M SISO 2440 1 1.149 >=0.5 Pass
2480 1 1.136 >=0.5 Pass
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2. Maximum Conducted Output Power
2.1 Power

2.1.1 Test Result

TX Frequency Maximum Peak Conducted Output Power (dBm) .
Mode Type (MHz) ANT1L Limit Verdict

2402 0.32 <=30 Pass

1M SISO 2440 1.14 <=30 Pass
2480 1.25 <=30 Pass

2402 0.54 <=30 Pass

2M SISO 2440 1.47 <=30 Pass
2480 1.61 <=30 Pass

Notel: Antenna Gain: Antl: 3.19dBi;
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2.1.2 Test Graph

IM_LCH_2402MHz_Antl_NTNV
30 Ant: Ant1
CENT: 2402 MHz
Span: 3 MHz
20 4 RBW: 1 MHz
VBW: 3 MHz
Detector: Peak
TraceType: MAX Hold
10 AverageCount: 1
1 SweepPoint: 1001
SweepTime: 1 ms
0 ¢ Sweep: Continue
AverageType: RMS
_10 4
Power: 0.32dBm
Maker:
= 504 1.2401.751 MHz
£ 0.32 dBm
m
o
~ -30 1
(]
@
1 -40 1
_50 4
_60 4
_?0 4
_80 -
—— Trace
-90 T T T T T T T T T
2400.5 2403.5
Frequency (MHz)
IM_MCH_2440MHz_Antl_NTNV
30 Ant: Ant1
CENT: 2440 MHz
Span: 3 MHz
20 RBW 1 MHz
VBW: 3 MHz
Detector: Peak
TraceType: MAX Hold
10 AverageCount: 1
1 SweepPoint: 1001
SweepTime: 1 ms
0 Sweep: Continue
AverageType: RMS
_10 4
Power: 1.14dBm
Maker:
= 504 1. 2439.742 MHz
= 1.14 dBm
m
o
~ -30 1
(]
3
-1 —40 1
_50 4
_60 4
_?0 4
_80 -
—— Trace
-90 T T T T T T T T T
2438.5 24415
Frequency (MHz)




V1.0 Page 11 of 27 Report No.: CTL2312111011-WF

IM_HCH_2480MHz_Antl_NTNV
30 Ant: Ant1
CENT: 2480 MHz
Span: 3 MHz
20 RBW 1 MHz
VBW: 3 MHz
Detector: Peak
TraceType: MAX Hold
10 AverageCount: 1
1 SweepPoint: 1001
SweepTime: 1 ms
04 Sweep: Continue
AverageType. RMS
_10 4
Power: 1.256dBm
Maker:
= 50 | 1. 2479757 MHz
= 1.25dBm
[a0]
o
~ -30
]
3
—1 —40
_50 4
_60 4
_70 4
_80 4
90 —— Trace
2478.5 2481.5
Frequency (MHz)
2M_LCH_2402MHz_Antl_NTNV
30 Ant: Ant1
CENT: 2402 MHz
Span: 6 MHz
20 4 RBW: 2 MHz
VBW: 6 MHz
Detector: Peak
TraceType: MAX Hold
10 AverageCount: 1
1 SweepPoint: 1001
. SweepTime: 1 ms
04 Sweep: Continue
AverageType: RMS
_10 4
Power: 0.54dBm
Maker:
= 504 1. 2401 514 MHz
= 0.54 dBm
[a0]
o
~ -30 1
]
3
1 —40 A
_50 4
_60 4
_70 4
_80 4
—— Trace
-90 T T T T T T T T T
2399.0 2405.0
Frequency (MHz)




V1.0 Page 12 of 27 Report No.: CTL2312111011-WF

2M_MCH_2440MHz_Antl_NTNV
30 Ant: Ant1
CENT: 2440 MHz
Span: 6 MHz
20 RBW: 2 MHz
VBW: 6 MHz
Detector: Peak
TraceType: MAX Hold
10 AverageCount: 1
1 SweepPoint: 1001
SweepTime: 1 ms
04 Sweep: Continue
AverageType. RMS
_10 4
I\Pﬂo\;{ver: 1.47dBm
aker
= 50 | 1. 2439.460 MHz
£ 1.47 dBm
[a0]
o
~ -30
]
3
—1 —40
_50 4
_60 4
_70 4
_80 4
—— Trace
-90 T T T T T T T T T
2437.0 2443.0
Frequency (MHz)
2M_HCH_2480MHz_AntlL_NTNV
30 Ant: Ant1
CENT: 2480 MHz
Span: 6 MHz
20 RBW 2 MHz
VBW: 6 MHz
Detector: Peak
TraceType: MAX Hold
10 AverageCount: 1
1 SweepPoint: 1001
SweepTime: 1 ms
04 Sweep: Continue
AverageType: RMS
_10 4
I\Pﬂo\;{ver: 1.61dBm
aker
= 504 1. 2479.490 MHz
= 1.61dBm
[a0]
o
~ -30
]
3
1 —40 A
_50 4
_60 4
_70 4
_80 4
—— Trace
-90 T T T T T T T T T
2477.0 2483.0
Frequency (MHz)




V1.0

Page 13 of 27

3. Maximum Power Spectral Density

3.1 PSD

3.1.1 Test Result

Report No.: CTL2312111011-WF

X

Frequency

Maximum PSD (dBm/3kHz)

Mode Type (MHz) ANT1 Limit Verdict
2402 -15.62 <=8 Pass
1M SISO 2440 -14.86 <=8 Pass
2480 -14.64 <=8 Pass
2402 -17.45 <=8 Pass
2M SISO 2440 -16.40 <=8 Pass
2480 -16.32 <=8 Pass
Notel: Antenna Gain: Antl: 3.19dBi;
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3.1.2 Test Graph
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Report No.: CTL2312111011-WF
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4. Unwanted Emissions In Non-restricted Frequency Bands
4.1 Ref

4.1.1 Test Result

TX Frequenc Level of Reference
Mode Type (I\(jIHz) / ANT (dBm)
2402 1 -0.19
1M SISO 2440 1 0.65
2480 1
2402 1 0.05
2M SISO 2440 1 0.95
2480 1
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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4.1.2 Test Graph
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4.2 CSE

4.2.1 Test Result

TX Frequenc Level of Reference Limit .

Mode Type (I\CJIHZ) y ANT (dBm) (dBm) Verdict
2402 1 0.79 -19.21 Pass
1M SISO 2440 1 0.79 -19.21 Pass
2480 1 0.79 -19.21 Pass
2402 1 1.10 -18.90 Pass
2M SISO 2440 1 1.10 -18.90 Pass
2480 1 1.10 -18.90 Pass

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.




V1.0

4.2.2 Test Graph
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