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Annex for Bluetooth Low Energy

FCCID: 2BSEJ-R20

1. Bandwidth

1.1 Test Result

Test Report No.: CTL2511245071-WF

1.1.1 OBW
> Frequency 99% Occupied Bandwidth (MHz) .
Mode Type (MHz) ANT Result Limit Verdict
2402 1 1.060 / Pass
1™ SISO 2440 1 1.062 / Pass
2480 1 1.070 / Pass
2402 1 2.093 / Pass
2M SISO 2440 1 2.097 / Pass
2480 1 2.097 / Pass
1.1.2 6dB BW
TX Frequency 6dB Bandwidth (MHz) .
Mode Type (MHz) ANT Result Limit Verdict
2402 1 0.675 >=0.5 Pass
1™ SISO 2440 1 0.700 >=0.5 Pass
2480 1 0.687 >=0.5 Pass
2402 1 1.166 >=0.5 Pass
2M SISO 2440 1 1.140 >=0.5 Pass
2480 1 1.151 >=0.5 Pass
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Annex for Bluetooth Low Energy Test Report No.: CTL2511245071-WF
FCC ID: 2BSEJ-R20

1.2 Test Graph

1.2.1 OBW
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Annex for Bluetooth Low Energy Test Report No.: CTL2511245071-WF

FCC ID: 2BSEJ-R20
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Annex for Bluetooth Low Energy

FCC ID: 2BSEJ-R20

Test Report No.: CTL2511245071-WF

2M_MCH_2440MHz_Ant1_NTNV

Frequency (MHz)

Ant: Ant1
CENT: 2440 MHz
Span: 6 MHz
RBW: 62 kHz
04 VBW. 200 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
-10 _| SweepTime: 1.53 ms
Sweep: Continue
99% OBW=2.097 MHz
204 Maker:
1. 2438.952 MHz
-17.26 dBm
| 2.2441.049 MHz
301 -16.30 dBm
=
£
= =40 1
[
> i
o ;
=50 i
_60_,,,,, ”,,i - ‘
iy {18 SR L I
-804 T S ———
] ] — Trace
-90 T T T T T T T
2437.0 24430
Frequency (MHz)
2M_HCH_2480MHz_Ant1_NTNV
10 ! Ant: Ant1
i CENT: 2480 MHz
| Span: 6 MHz
| RBW: 62 kHz
04 VBW. 200 kHz
i Detector: Peak
I TraceType: MAX Hold
| | | SweepPoint: 1001
0] TS VR | SweepTime: 1.53 ms
i Sweep: Continue
i | 99% OBW=2.097 MHz
s s T Maker:
| 1. 2478.955 MHz
| -17.12 dBm
' ' 2.2481.052 MHz
o B |7 -16.04 dBm
= |
Q |
= =40 1 i
5 |
> i
3 ;
=50 4, i
;|8
=70 4 ‘
_80_ — 1,
! ! | — Trace
-90 T T T T T T T
2477.0 2483.0

Page 5/25




Annex for Bluetooth Low Energy

FCC ID: 2BSEJ-R20

1.2.2 6dB BW

Test Report No.: CTL2511245071-WF

1M_LCH_2402MHz_Ant1_NTNV

10 Ant: Ant1
CENT: 2402 MHz
Span: 3 MHz
RBW: 100 kHz
01 VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
-10 4 SweepTime: 1 ms
Sweep: Continue
-6dB BW:0.675MHz
=20 + ~| Maker:
1. 2401.848 MHz
-6.51 dBm
2. 261%% %lé() MHz
=30 4 - m
’E‘ 20 3.2402.323 MHz
% -6.51 dBm
~= —40 7
)
>
[)]
— 50 A
_60 -
=70 4
_80 -
| —— Trace
-90 T T T T T T T
2400.5 2403.5
Frequency (MHz)
1M_MCH_2440MHz_Ant1_NTNV
10 Ant: Ant1
CENT: 2440 MHz
Span: 3 MHz
RBW: 100 kHz
0+ VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
-10 4 SweepTime: 1 ms
Sweep: Continue
-6dB BW:0.700MHz
=20 4 | Maker:
1. 2439.629 MHz
-6.21 dBm
2. 261;!1) l2;:;9 MHz
=304 4 -0.. m
’E‘ 30 3.2440.329 MHz
-6.21 dBm
g
~ 40 7
2]
>
()]
— 50 A
_60 -
=70 4
_80 -
| —— Trace
-90 T T T T T T T
24385 24415

Frequency (MHz)

Page 6 /25




Annex for Bluetooth Low Energy Test Report No.: CTL2511245071-WF

FCC ID: 2BSEJ-R20

1M_HCH_2480MHz_Ant1_NTNV
= T T ‘ T T ; ; s T Ant: Ant]
I | i | i H H H i CENT: 2480 MHz
Span: 3 MHz
RBW: 100 kHz
10 A ~| VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
04 _| SweepTime: 1 ms
Sweep: Continue
-6dB BW.0.687MHz
A= | Maker:
1. 2479.643 MHz
-5.93 dBm
| 2.2480.234 MHz
o~ =20 - - 0.07 dBm
[3 | 3. 2480.330 MHz
-5.93 dBm
s3]
el
=30
[
>
]
-40
=B e b
7.7, {18 R
_70 = S
! ! ! ! ! | | | — Trace
-80 T T T T T T T T T
24785 24815
Frequency (MHz)
2M _LCH_2402MHz_Ant1 NTNV
i T T ‘ T ; T s T Ant: Anti
| | i | i H ' | CENT: 2402 MHz
Span: 6 MHz
RBW: 100 kHz
0+ ~| VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
-10 SweepTime: 1 ms
Sweep: Continue
| | | -6dB BW:1.166MHz
e e e Maker:
1. 2401.410 MHz
-6.62 dBm
' 2.2401.994 MHz
| B -0.62 dBm
3 3. 2402.576 MHz
-6.62 dBm
Q |
Sl e
[
>
]
_50 2 N
60—
iy [y |18 IR L
e e T s e
! ! ! ! i | | — Trace
-90 T T T T T T T
2399.0 2405.0
Frequency (MHz)

Page 7 /25



Annex for Bluetooth Low Energy Test Report No.: CTL2511245071-WF

FCC ID: 2BSEJ-R20
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Annex for Bluetooth Low Energy Test Report No.: CTL2511245071-WF

FCCID: 2BSEJ-R20

2. Maximum Conducted Output Power

2.1 Test Result

2.1.1 Power
X Frequenc Maximum Peak Conducted Output Power (dBm) .
Mode Type (MHz) Y ANTA Limit Verdict
2402 -0.37 <=30 Pass
™ SISO 2440 0.38 <=30 Pass
2480 0.23 <=30 Pass
2402 -0.31 <=30 Pass
2M SISO 2440 0.51 <=30 Pass
2480 0.28 <=30 Pass
Note1: Antenna Gain: Ant1: -4.22dBi;
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Annex for Bluetooth Low Energy
FCC ID: 2BSEJ-R20

2.2 Test Graph

2.2.1 Power

Test Report No.: CTL2511245071-WF
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Annex for Bluetooth Low Energy Test Report No.: CTL2511245071-WF

FCC ID: 2BSEJ-R20
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Annex for Bluetooth Low Energy

FCC ID: 2BSEJ-R20

Test Report No.: CTL2511245071-WF
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Annex for Bluetooth Low Energy Test Report No.: CTL2511245071-WF

FCCID: 2BSEJ-R20

3. Maximum Power Spectral Density

3.1 Test Result

3.1.1 PSD
™> Frequenc Maximum PSD (dBm) .
Mode Type (MHz) Y ANT1 Limit Verdict

2402 -0.53 <=8 Pass

™ SISO 2440 0.04 <=8 Pass

2480 0.04 <=8 Pass

2402 -0.73 <=8 Pass

2M SISO 2440 -0.16 <=8 Pass

2480 -0.31 <=8 Pass

Note1: Antenna Gain: Ant1: -4.22dBi;
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Annex for Bluetooth Low Energy Test Report No.: CTL2511245071-WF
FCC ID: 2BSEJ-R20

3.2 Test Graph
3.2.1 PSD
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Annex for Bluetooth Low Energy Test Report No.: CTL2511245071-WF

FCC ID: 2BSEJ-R20
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Annex for Bluetooth Low Energy

FCC ID: 2BSEJ-R20

Test Report No.: CTL2511245071-WF
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Annex for Bluetooth Low Energy

FCCID: 2BSEJ-R20

Test Report No.: CTL2511245071-WF

4. Unwanted Emissions In Non-restricted Frequency Bands

4.1 Test Result

4.1.1 Ref
TX Frequency Level of Reference
Mode Type (MHz) ANT (dBm)
2402 1 -0.53
™ SISO 2440 1 0.04
2480 1
2402 1 -0.73
2M SISO 2440 1 -0.13
2480 1
Note1: 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.

4.1.2 CSE

TX Frequenc Level of Reference Limit .

Mode Type (I\O/Ile) Y ANT (dBrm) (dBm) Verdict
2402 1 0.04 -19.96 Pass
™M SISO 2440 1 0.04 -19.96 Pass
2480 1 0.04 -19.96 Pass
2402 1 -0.13 -20.13 Pass
2M SISO 2440 1 -0.13 -20.13 Pass
2480 1 -0.13 -20.13 Pass

Note1: 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.: CTL2511245071-WF
FCC ID: 2BSEJ-R20

4.2 Test Graph

4.2.1 Ref
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FCC ID: 2BSEJ-R20

1M_HCH_2480MHz_Ant1_NTNV

2 Ant: Ant
CENT: 2480 MHz
S%an 1.031 MHz
| | | | | | | | | RBW: 100 kHz
04| VBWE 300 kHz
i H i | | | | | | Detector: Peak
H i | | | | i1 | | TraceType: MAX Hold
| | | | i | | ¢ | | SweepPoint: 1001
04 { OV | SNSRI - ISR - W L B | SweepTime: 1 ms
Sweep: Continue
Maker:
=10 e ~| 1. 2480.232 MHz
0.04 dBm
. e s
£
[} | | | | |
o | | | | |
B ) R i T TR S e
5 | | | | |
>
5
A0 e
_50 s e
_60 T P—
_70 = S
1 i | | | | | | —— Trace
-80 T T T T T T T T T
2479.485 2480.516
Frequency (MHz)
2M_LCH_2402MHz_Ant1_NTNV
1 Ant: Ant1
CENT: 2402 MHz
Span: 1.749 MHz
RBW: 100 kHz
~| VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
_| SweepTime: 1 ms
Sweep: Continue
| | | | | | | | Maker:
520 e S R e e S e s s ] |4 DAD T GRS iz
| | | | | | | | | -0.73 dBm
I e s
£
S
el e
(]
>
5
_50 =
_60 s e
_70 I DS
_80 = S
| | | | | ! | ! — Trace
-90 T T T T T T T T T
2401.126 2402.875
Frequency (MHz)

Page 19/ 25



Annex for Bluetooth Low Energy Test Report No.: CTL2511245071-WF

FCC ID: 2BSEJ-R20
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