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Annex for Bluetooth Low Energy Report No.: CTL2505142051-WF
FCC ID: 2BP4K-ES

1. Duty Cycle
1.1 Test Result

1.1.1 Ant1
Ant1
Mode TX Frequency T_on Period Duty Cycle Duty Cycle Max. DC
Type (MHz) (ms) (ms) (%) Correction Factor (dB) Variation (%)
2402 2.135 2.500 85.40 0.69 0.03
™ SISO 2440 2.135 2.500 85.40 0.69 0.03
2480 2.135 2.500 85.40 0.69 0.03
2402 1.083 2.500 43.32 3.63 0.03
2M SISO 2440 1.083 2.500 43.32 3.63 0.03
2480 1.083 2.500 43.32 3.63 0.03
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Annex for Bluetooth Low Energy Report No.: CTL2505142051-WF
FCC ID: 2BP4K-ES

1.2 Test Graph

1.2.1 Ant1
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Annex for Bluetooth Low Energy

FCC ID: 2BP4K-ES

Report No.: CTL2505142051-WF
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Annex for Bluetooth Low Energy Report No.: CTL2505142051-WF

FCC ID: 2BP4K-ES
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Annex for Bluetooth Low Energy

FCC ID: 2BP4K-ES

2. Bandwidth

2.1 Test Result

Report No.: CTL2505142051-WF

2.1.1 OBW
TX Frequenc 99% Occupied Bandwidth (MHz .
Mode Type (I\CJIHZ) Y ANT Result P L(imit ) Verdict
2402 1 1.032 / Pass
1™ SISO 2440 1 1.032 / Pass
2480 1 1.032 / Pass
2402 1 2.062 / Pass
2M SISO 2440 1 2.067 / Pass
2480 1 2.069 / Pass
2.1.2 6dB BW
TX Frequenc 6dB Bandwidth (MHz .
Mode Type (I\(jIHz) / ANT Result ( Lir31it Verdict
2402 1 0.665 >=0.5 Pass
1™ SISO 2440 1 0.673 >=0.5 Pass
2480 1 0.665 >=0.5 Pass
2402 1 1.235 >=0.5 Pass
2M SISO 2440 1 1.186 >=0.5 Pass
2480 1 1.238 >=0.5 Pass
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Annex for Bluetooth Low Energy Report No.: CTL2505142051-WF
FCC ID: 2BP4K-ES

2.2 Test Graph

2.2.1 OBW
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Annex for Bluetooth Low Energy

FCC ID: 2BP4K-ES

Report No.: CTL2505142051-WF

1M_HCH_2480MHz_Ant1_NTNV
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Annex for Bluetooth Low Energy

FCC ID: 2BP4K-ES

Report No.: CTL2505142051-WF
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Annex for Bluetooth Low Energy Report No.: CTL2505142051-WF

FCC ID: 2BP4K-ES

2.2.2 6dB BW
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Annex for Bluetooth Low Energy

FCC ID: 2BP4K-ES

Report No.: CTL2505142051-WF
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Annex for Bluetooth Low Energy

FCC ID: 2BP4K-ES

Report No.: CTL2505142051-WF
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Annex for Bluetooth Low Energy Report No.: CTL2505142051-WF

FCC ID: 2BP4K-ES

3. Maximum Conducted Output Power

3.1 Test Result

3.1.1 Power
TX Frequenc Maximum Peak Conducted Output Power (dBm .
Mode Type (I\CJIHZ) Y ANTA e e Verdict
2402 -5.01 <=30 Pass
™ SISO 2440 -3.88 <=30 Pass
2480 -3.43 <=30 Pass
2402 -4.63 <=30 Pass
2M SISO 2440 -3.47 <=30 Pass
2480 -3.02 <=30 Pass
Note1: Antenna Gain: Ant1: -0.58dBi;
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Annex for Bluetooth Low Energy
FCCID: 2BP4K-ES

3.2 Test Graph

3.2.1 Power

Report No.: CTL2505142051-WF
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Annex for Bluetooth Low Energy

FCC ID: 2BP4K-ES

Report No.: CTL2505142051-WF
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Annex for Bluetooth Low Energy

FCC ID: 2BP4K-ES

2M_MCH_2440MHz_Ant1_NTNV
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Annex for Bluetooth Low Energy Report No.: CTL2505142051-WF

FCC ID: 2BP4K-ES

4. Maximum Power Spectral Density

4.1 Test Result

41.1PSD
> Frequenc Maximum PSD (dBm/3kHz) .

Mode Type (MHz) / ANTA Limit Verdict

2402 -21.19 <=8 Pass

™ SISO 2440 -20.10 <=8 Pass

2480 -19.56 <=8 Pass

2402 -24.60 <=8 Pass

2M SISO 2440 -23.54 <=8 Pass

2480 -23.37 <=8 Pass

Note1: Antenna Gain: Ant1: -0.58dBi;
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Annex for Bluetooth Low Energy Report No.: CTL2505142051-WF
FCC ID: 2BP4K-ES

4.2 Test Graph
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1M_LCH_2402MHz_Ant1_NTNV
0 Ant: Ant1
CENT: 2402 MHz
S%an 998 kHz
| ! | | ! ! ! ! ! RBW: 3 kHz
A e i S e e e e e L IVEINE £0 Kbl
[ | | | | | | | | Detector: Peak
TraceType: MAX Hold
AverageCount: 1
SweepPoint: 1001
~'| SweepTime: 105.27 ms
Sweep: Continue
AverageType: RMS
Maker:
1.2401.912 MHz
-21.19 dBm
E
o i |
el | | | | |
bl - 1 e e P T e
5 | | | | |
>
o | | | | | | | | |
il s e e e T e
_70 A
_80 T P
004 B e A R
| | | | | | | | —— Trace
-100 T T T T T T T T T
2401.501 2402.499
Frequency (MHz)
1M_MCH_2440MHz_Ant1_NTNV
9 ‘ Ant: Ant1
| CENT: 2440 MHz
| Span: 1.01 MHz
| W 3 kHz
-104 b VBW: 10 kHz
| Detector: Peak
| TraceType: MAX Hold
{ 1 AverageCount: 1
—20 4 B ' B _ | SweepPoint: 1001
SweepTime: 106.53 ms
| Sweep: Continue
AverageType: RMS
e Maker:
1.2439.917 MHz
-20.10 dBm
SR
S
=5} | | |
el | | | | |
T bl e e
5 | | | | |
>
o | | | | | | | | |
B 8 e T T e T T R R T S
_70 A
_80 T P
E¥7: SN S S S SN S S S S —
| | ! | | | i | —— Trace
-100 T T T T T T T T T
2439.495 2440.5056
Frequency (MHz)

Page 18/ 29



Annex for Bluetooth Low Energy Report No.: CTL2505142051-WF

FCC ID: 2BP4K-ES

1M_HCH_2480MHz_Ant1_NTNV
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FCC ID: 2BP4K-ES
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Annex for Bluetooth Low Energy

FCC ID: 2BP4K-ES

Report No.: CTL2505142051-WF

5. Unwanted Emissions In Non-restricted Frequency Bands

5.1 Test Result

5.1.1 Ref
TX Frequency Level of Reference
Mode Type (MHz) ANT (dBm)
2402 1 -5.36
™ SISO 2440 1 -4.25
2480 1
2402 1 -5.94
2M SISO 2440 1 -4.79
2480 1
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.

5.1.2 CSE

TX Frequenc Level of Reference Limit .

Mode Type (I\O/Ile) Y ANT (dBrm) (dBm) Verdict
2402 1 -3.80 -23.80 Pass
™M SISO 2440 1 -3.80 -23.80 Pass
2480 1 -3.80 -23.80 Pass
2402 1 -4.37 -24.37 Pass
2M SISO 2440 1 -4.37 -24.37 Pass
2480 1 -4.37 -24.37 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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FCC ID: 2BP4K-ES

5.2 Test Graph

5.2.1 Ref
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FCC ID: 2BP4K-ES

Report No.: CTL2505142051-WF
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FCC ID: 2BP4K-ES

2M_MCH_2440MHz_Ant1_NTNV

1 Ant: Ant
CENT: 2440 MHz
S%an 1.779 MHz
RBW: 100 kHz
01 | VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
[0 S—— _| SweepTime: 1 ms
Sweep: Continue
Maker:
T { 1.2439.397 MHz
-4.79 dBm
I e s
£
S
=) e
(]
>
3
_50 =
_60 s e
_TO T P—
_80 = S
| | | | | | ! ! — Trace
-90 T T T T T T T T T
2439111 2440.89
Frequency (MHz)
2M_HCH_2480MHz_Ant1_NTNV
1 Ant: Ant1
CENT: 2480 MHz
Span: 1.857 MHz
RBW: 100 kHz
~| VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
_| SweepTime: 1 ms
Sweep: Continue
Maker:
~] 1. 2479.395 MHz
-4.37 dBm
I e s
£
S
=) e
(]
>
3
_50 =
_60 s e
_70 I DS
_80 = S
| | | | | | ! ! — Trace
-90 T T T T T T T T T
2479.072 2480.929

Frequency (MHz)

Page 24 / 29



Annex for Bluetooth Low Energy Report No.: CTL2505142051-WF

FCC ID: 2BP4K-ES

5.2.2 CSE
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FCC ID: 2BP4K-ES

Report No.: CTL2505142051-WF
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FCC ID: 2BP4K-ES
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FCC ID: 2BP4K-ES
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