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Annex for Bluetooth Low Energy Test Report No.: CTL2509082043-WF01

FCC ID: 2APQC-KD1

1. Duty Cycle

1.1 Test Result

1.1.1 Antl
Antl
Mode X Frequency T_on Period Duty Cycle Duty Cycle Max. DC
Type (MHz) (ms) (ms) (%) Correction Factor (dB) Variation (%)
2402 2.099 2.499 83.99 0.76 0.03
1M SISO 2440 2.099 2.499 83.99 0.76 0.03
2480 2.099 2.499 83.99 0.76 0.03
2402 1.064 1.875 56.75 2.46 0.03
2M SISO 2440 1.063 1.876 56.66 2.47 0.07
2480 1.064 1.875 56.75 2.46 0.01
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Annex for Bluetooth Low Energy Test Report No.: CTL2509082043-WF01
FCC ID: 2APQC-KD1

1.2 Test Graph

1.2.1 Antl
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Annex for Bluetooth Low Energy

Test Report No.: CTL2509082043-WFO01

FCC ID: 2APQC-KD1
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Annex for Bluetooth Low Energy Test Report No.: CTL2509082043-WF01

FCC ID: 2APQC-KD1

2M_MCH_2440MHz_AntL_NTNV
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Annex for Bluetooth Low Energy Test Report No.: CTL2509082043-WF01

FCC ID: 2APQC-KD1

2. Bandwidth

2.1 Test Result

2.1.1 OBW
X Frequency 99% Occupied Bandwidth (MHz) .
Mode Type (MHZz) ANT Result Limit Verdict
2402 1 1.027 / Pass
1M SISO 2440 1 1.029 / Pass
2480 1 1.029 / Pass
2402 1 2.042 / Pass
2M SISO 2440 1 2.038 / Pass
2480 1 2.046 / Pass
2.1.2 6dB BW
TX Frequenc 6dB Bandwidth (MHz) .
Mode Type (I\?IHZ) 4 ANT Result Limit jverdict
2402 1 0.643 >=0.5 Pass
1M SISO 2440 1 0.648 >=0.5 Pass
2480 1 0.644 >=0.5 Pass
2402 1 1.114 >=0.5 Pass
2M SISO 2440 1 1.118 >=0.5 Pass
2480 1 1.111 >=0.5 Pass
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Annex for Bluetooth Low Energy Test Report No.: CTL2509082043-WF01
FCCID: 2APQC-KD1

2.2 Test Graph

2.2.1 OBW
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Annex for Bluetooth Low Energy Test Report No.: CTL2509082043-WF01

FCCID: 2APQC-KD1

1M_HCH_2480MHz_Antl_NTNV
L Ant: Ant1
CENT: 2480 MHz
Span: 3 MHz
RBW: 30 kHz
01 VBW: 91 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
-10 SweepTime: 3.2 ms
Sweep: Continue
99% OBW=1.029 MHz
=20 A Maker
1.2479.474 MHz
-21.50 dBm
2.2480.503 MHz
— =30 -21.58 dBm
£
S
= -40 1
(]
>
]
— 50 1
_60 -
_70 -
_80 -
| | | | | | ! — Trace
-90 T T T T T T T T T
2478.5 24815
Frequency (MHz)
2M _LCH_2402MHz_Antl NTNV
L Ant: Ant1
CENT: 2402 MHz
Span: 6 MHz
RBW: 62 kHz
01 VBW: 200 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
-10 SweepTime: 1.53 ms
Sweep: Continue
99% OBW=2.042 MHz
=20 A Maker
1. 2400.979 MHz
-18.56 dBm
2.2403.021 MHz
— =30 -19.12 dBm
£
S
= 40 1
[
>
]
— 50 1
_60 -
_70 -
_80 -
| | | | | | | | —— Trace
-90 T T T T T T T T T
2399.0 2405.0
Frequency (MHz)

Page 9/ 27



Annex for Bluetooth Low Energy Test Report No.: CTL2509082043-WF01

FCCID: 2APQC-KD1

2M_MCH_2440MHz_Antl_NTNV
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Annex for Bluetooth Low Energy Test Report No.: CTL2509082043-WF01

FCCID: 2APQC-KD1

2.2.26dB BW
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Annex for Bluetooth Low Energy Test Report No.: CTL2509082043-WF01

FCCID: 2APQC-KD1

1M_HCH_2480MHz_Antl_NTNV
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Annex for Bluetooth Low Energy Test Report No.: CTL2509082043-WF01

FCCID: 2APQC-KD1

2M_MCH_2440MHz_Antl_NTNV
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Annex for Bluetooth Low Energy Test Report No.: CTL2509082043-WF01

FCC ID: 2APQC-KD1

3. Maximum Conducted Output Power

3.1 Test Result

3.1.1 Power
TX Frequency Maximum Peak Conducted Output Power (dBm) .
Mode Type (MHz) ANT1 Limit Verdict
2402 -2.63 <=30 Pass
1M SISO 2440 -0.58 <=30 Pass
2480 -2.87 <=30 Pass
2402 -2.42 <=30 Pass
2M SISO 2440 -0.54 <=30 Pass
2480 -2.66 <=30 Pass
Notel: Antenna Gain: Antl: 3.26dBi;
Note2: RF Cable loss=0.5dB
Note3: The test results include RF Cable loss.
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Annex for Bluetooth Low Energy Test Report No.: CTL2509082043-WF01
FCC ID: 2APQC-KD1

4. Maximum Power Spectral Density

4.1 Test Result

4.1.1 PSD
TX Frequenc Maximum PSD (dBm) .
Mode Type (lsle) / ANT1 Limit Verdict
2402 -2.93 <=8 Pass
M SISO 2440 -0.82 <=8 Pass
2480 -3.11 <=8 Pass
2402 -2.71 <=8 Pass
2M SISO 2440 -0.86 <=8 Pass
2480 -3.04 <=8 Pass
Notel: Antenna Gain: Antl: 3.26dBi;
Note2: RF Cable loss=0.5dB
Note3: The test results include RF Cable loss.
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Annex for Bluetooth Low Energy

FCCID: 2APQC-KD

4.2 Test Graph

4.2.1 PSD
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Test Report No.: CTL2509082043-WF01
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Annex for Bluetooth Low Energy Test Report No.: CTL2509082043-WF01

FCCID: 2APQC-KD1

1M_HCH_2480MHz_Antl_NTNV
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Annex for Bluetooth Low Energy

FCCID: 2APQC-KD1

Test Report No.: CTL2509082043-WF01

2M_MCH_2440MHz_Antl_NTNV
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Annex for Bluetooth Low Energy Test Report No.: CTL2509082043-WF01

FCC ID: 2APQC-KD1

5. Unwanted Emissions In Non-restricted Frequency Bands

5.1 Test Result

5.1.1 Ref
TX Frequenc Level of Reference
Mode Type (I\(}IHZ) Y ANT (dBm)
2402 1 -2.85
1M SISO 2440 1
2480 1 -3.12
2402 1 -2.64
2M SISO 2440 1
2480 1 -3.02
Notel: Refer to FCC Part 15.247 (d) and ANSI C63.10-2020, the channel contains the maximum PSD level was used to
establish the reference level.

5.1.2 CSE
TX Frequenc Level of Reference Limit g
Mode Type (I\(}IHZ) y ANT (dBm) (dBm) Verdict
2402 1 -0.80 -20.80 Pass
M SISO 2440 1 -0.80 -20.80 Pass
2480 1 -0.80 -20.80 Pass
2402 1 -0.78 -20.78 Pass
2M SISO 2440 1 -0.78 -20.78 Pass
2480 1 -0.78 -20.78 Pass

Notel: Refer to FCC Part 15.247 (d) and ANSI C63.10-2020, the channel contains the maximum PSD level was used to
establish the reference level.
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Annex for Bluetooth Low Energy Test Report No.: CTL2509082043-WF01
FCCID: 2APQC-KD1

5.2 Test Graph

5.2.1 Ref
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Annex for Bluetooth Low Energy

Test Report No.:

FCCID: 2APQC-KD1

CTL2509082043-WF01
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Annex for Bluetooth Low Energy Test Report No.: CTL2509082043-WF01

FCCID: 2APQC-KD1

2M_MCH_2440MHz_Antl_NTNV

Frequency (MHz)

g | ! ! ! ! ! Ant: Ant1
H | | | | | CENT: 2440 MHz
| | | | | | Epanjle Mt
' | i | | | RBW: 100 kHz
01 ] i . i i | VBW: 300 kHz
| | | | | | Detector: Peak
i I | T | T TraceType: MAX Hold
T i | | T | SweepPoint: 1001
-10 4 H : | I : ; SweepTime: 1 ms
H ! ! ! ! ! Sweep: Continue
Maker
-20 4 i i i i i i 1.2439.985 MHz
1 | | | | | -0.78 dBm
R S —
£ | | | | | |
a i | | | | |
LU e R i e T R
[ | | | | | | |
> H H ! ! | | |
@ ! ! ! ! ! ! !
i e I m— E— e e E—
YUY R S — SN A S— S S S—
Y M = -_.=ii”bh>h
I — S S S S S S—
| | | | | | | — Trace
-90 T T T T T T T
2439.162 2440.839
Frequency (MHz)
2M_HCH_2480MHz_Antl NTNV
g | | | ! ! Ant: Ant1
H H H | | CENT: 2480 MHz
| | | | | Span: 1.667 MHz
' ' ' | | R%W' 100 kHz
o4 I } """""""""""""""""""""""""" | VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
,,,,,,, | SweepTime: 1 ms
Sweep: Continue
| | | | | | Maker
| | | | | I | ~| 1.2479.992 MHz
1 1 | | | | | -3.02 dBm
B e e R
£ | | | | | | |
a i i | | | | |
LU B R i e T R
[ | | | | | | |
> H H ! ! | | |
@ ! ! ! ! ! ! !
= -s0q I m— E— e e E—
YUY R S — SN A S— S S S—
Y I b I L
I — S S S S S S—
| | | | | | | — Trace
-90 T T T T T T T
2479.167 2480.834

Page 22/ 27




Annex for Bluetooth Low Energy Test Report No.: CTL2509082043-WF01

FCC ID: 2APQC-KD1

5.2.2 CSE

IM_LCH_2402MHz_Antl_NTNV

L Ant: Ant1
Start: 2310 MHz
Stop: 2410 MHz
RBW: 100 kHz
01 VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 2001
-10 4 SweepTime: 9.6 ms
Sweep: Continue
Limit=-20.8 dBm
-20 1 Maker:
1. 2399.950 MHz
-61.39 dBm
2. 2400.000 MHz
— =30 1 -61.38 dBm
£
g
= -40 1
(]
>
3
_50 4
_60 4
_70 4
_80 4
—— Trace
—— Limit
-90 T T T T T T T T
2310.0 2410.0
Frequency (MHz)
IM_LCH_2402MHz_Antl_NTNV
L Ant: Antf
Start: 30 MHz
Stop: 26 GHz
RBW: 100 kHz
01 VBW: 300 kHz
[} Detector: Peak
TraceType: MAX Hold
SweepPoint: 30001
-10 4 SweepTime: 2.39 s
Sweep: Continue
Limit=-20.8 dBm
-20 1 Maker;
1. 2402.150 MHz
-4.61 dBm
2. 24697.863 MHz
=30 62.65 dBm
£
g
= -40 1
(]
>
3
_50 4
-60 2
_70 4
-80
—— Trace
—— Limit
-90 + T T T T T T T T T
30.0 25000.0

Frequency (MHz)

Page 23/ 27



Annex for Bluetooth Low Energy Test Report No.: CTL2509082043-WF01

FCC ID: 2APQC-KD1

1M_MCH_2440MHz_AntLl_NTNV

Ant: Ant1
Start: 30 MHz
Stop: 26 GHz
1 RBW: 100 kHz
01 [} VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 30001
-10 SweepTime: 2.39 s
Sweep: Continue
Limit=-20.8 dBm
=20 4 Maker
1. 2439.605 MHz
-2.76 dBm
2.24911.773 MHz
. =30 1 -55.35 dBm
£
S
= 40 1
(o]
>
]
— 50 1 4
1
_60 -
_70 -
-80
— Trace
— Limit
-90 T T T T T T T T T
30.0 25000.0
Frequency (MHz)
1M _HCH_2480MHz_Antl NTNV
L Ant: Ant1
Start: 2472 MHz
Stop: 2600 MHz
RBW: 100 kHz
01 VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
-10 SweepTime: 2.73 ms
Sweep: Continue
Limit=-20.8 dBm
=20 4 Maker:
1.2483.620 MHz
-63.14 dBm
2. 2483.500 MHz
. =30 1 -65.56 dBm
£
S
= -40 1
(o]
>
]
— 50 1
_60 - 1
_70 B
_80 -
— Trace
— Limit
-90 T T T T T T T T T
2472.0 2500.0

Frequency (MHz)

Page 24/ 27



Annex for Bluetooth Low Energy Test Report No.: CTL2509082043-WF01

FCC ID: 2APQC-KD1

1M_HCH_2480MHz_AntL_NTNV

Ant: Ant1
Start: 30 MHz
Stop: 26 GHz
RBW: 100 kHz
01 1 VBW: 300 kHz
Detector: Peak
0 TraceType: MAX Hold
SweepPoint: 30001
-10 SweepTime: 2.39 s
Sweep: Continue
Limit=-20.8 dBm
=20 4 Maker
1. 2479.557 MHz
-5.80 dBm
2.24503.929 MHz
— =30 1 -63.05 dBm
£
S
= -40 1
(]
>
]
— 50 1
-60 A %
_70 -
_80 -
— Trace
— Limit
-90 + T T T T T T T T T
30.0 25000.0
Frequency (MHz)
2M _LCH_2402MHz_Antl_NTNV
L Ant: Ant1
Start: 2310 MHz
Stop: 2410 MHz
RBW: 100 kHz
01 VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 2001
-10 SweepTime: 9.6 ms
Sweep: Continue
Limit=-20.78 dBm
=20 4 Maker
1. 2399.950 MHz
-55.00 dBm
2.2400.000 MHz
. =30 1 -51.09 dBm
£
S
= -40 1
g
] '4
=1 50 4 t
L ]
_60 -
_70 -
_80 -
— Trace
— Limit
-90 T T T T T T T T
2310.0 2410.0

Frequency (MHz)

Page 25/ 27



Annex for Bluetooth Low Energy Test Report No.: CTL2509082043-WF01

FCCID: 2APQC-

KD1

2M _LCH_2402MHz_Antl_NTNV
L Ant: Ant1
Start: 30 MHz
Stop: 26 GHz
RBW: 100 kHz
01 VBW: 300 kHz
Detector: Peak
¢ TraceType: MAX Hold
SweepPoint: 30001
-10 SweepTime: 2.39 s
Sweep: Continue
Limit=-20.78 dBm
=20 4 Maker
1. 2402.150 MHz
-6.48 dBm
2.24419.031 MHz
. =30 1 -62.50 dBm
£
S
= -40 1
(]
>
]
— 50 1
-60 - %
_70 -
-80
— Trace
— Limit
-90 + T T T T T T T T T
30.0 25000.0
Frequency (MHz)
2M_MCH_2440MHz_Antl_NTNV
J Ant: Ant1
Start: 30 MHz
Stop: 26 GHz
RBW: 100 kHz
=10 1 VBW: 300 kHz
Detector: Peak
1 TraceType: MAX Hold
¢ SweepPoint: 30001
-20 SweepTime: 2.39 s
Sweep: Continue
Limit=-20.78 dBm
=30 A Maker
1.2438.773 MHz
-20.01 dBm
2.24384.073 MHz
. —40 4 -54.84 dBm
E
[an)]
o
= 501 2
2 ¢
[})
= -60 A
_70 -
-80
_90 -
— Trace
— Limit
-100 T T T T T T T T T
30.0 25000.0
Frequency (MHz)

Page 26/ 27




Annex for Bluetooth Low Energy Test Report No.: CTL2509082043-WF01

FCC ID: 2APQC-KD1

2M_HCH_2480MHz_Antl_NTNV

Frequency (MHz)

L Ant: Ant1
Start: 2472 MHz
Stop: 2600 MHz
RBW: 100 kHz
01 VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
-10 SweepTime: 2.73 ms
Sweep: Continue
Limit=-20.78 dBm
=20 4 Maker:
1. 2484.292 MHz
-63.45 dBm
2.2483.500 MHz
— —30 1 -64.64 dBm
£
S
= -40 1
(o]
>
]
— 50 1
_60 - 4 1
]
_70 -
_80 -
— Trace
— Limit
-90 T T T T
2472.0 2500.0
Frequency (MHz)
2M_HCH_2480MHz_Antl NTNV
L Ant: Ant1
Start: 30 MHz
Stop: 26 GHz
RBW: 100 kHz
01 VBW: 300 kHz
1 Detector: Peak
TraceType: MAX Hold
SweepPoint: 30001
-10 SweepTime: 2.39 s
Sweep: Continue
Limit=-20.78 dBm
Maker
1. 2480.389 MHz
-7.00 dBm
2.24987.515 MHz
— -62.42 dBm
£
om
o
=
°
>
]
-
— Trace
— Limit
30.0 25000.0

Page 27/ 27




