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Annex for Bluetooth Test Report No.: CTL2605222154-WF
FCC ID: 2BWIABP1032A2

1. Bandwidth
1.1 Test Result

1.1.1 OBW
> Frequency Packet 99% Occupied Bandwidth (MHz) .
Mode Type (MHz) Type ANT Result Limit Verdict
2402 DH5 1 0.868 / Pass
GFSK SISO 2441 DH5 1 0.863 / Pass
2480 DH5 1 0.859 / Pass
2402 2DH5 1 1.181 / Pass
Pi/4ADQPSK SISO 2441 2DH5 1 1.186 / Pass
2480 2DH5 1 1.186 / Pass
2402 3DH5 1 1.186 / Pass
8DPSK SISO 2441 3DH5 1 1.191 / Pass
2480 3DH5 1 1.199 / Pass
1.1.2 20dB BW
TX Frequenc Packet 20dB Bandwidth (MHz) .
Mode Type (I\(jIHz) / Type ANT Result Limit Verdict
2402 DH5 1 0.923 / Pass
GFSK SISO 2441 DH5 1 0.923 / Pass
2480 DH5 1 0.881 / Pass
2402 2DH5 1 1.262 / Pass
Pi/ADQPSK SISO 2441 2DH5 1 1.308 / Pass
2480 2DH5 1 1.286 / Pass
2402 3DH5 1 1.272 / Pass
8DPSK SISO 2441 3DH5 1 1.266 / Pass
2480 3DH5 1 1.267 / Pass
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Annex for Bluetooth Test Report No.: CTL2605222154-WF
FCCID: 2BWIABP1032A2

1.2 Test Graph
1.2.1 OBW
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FCCID: 2BWIABP1032A2

Test Report No.: CTL2605222154-WF
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FCCID: 2BWIABP1032A2
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Test Report No.: CTL2605222154-WF
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FCCID: 2BWIABP1032A2

8DPSK_3DH5_HCH_2480MHz_Ant1_NTNV
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FCCID: 2BWIABP1032A2

1.2.2 20dB BW
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FCCID: 2BWIABP1032A2

Test Report No.: CTL2605222154-WF
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Test Report No.: CTL2605222154-WF
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Test Report No.: CTL2605222154-WF
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FCCID: 2BWIABP1032A2

8DPSK_3DH5_HCH_2480MHz_Ant1_NTNV
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Annex for Bluetooth Test Report No.: CTL2605222154-WF

FCCID: 2BWIABP1032A2

2. Maximum Conducted Output Power

2.1 Test Result

2.1.1 Power
> Frequenc Packet Maximum Peak Conducted Output Power (dBm) .
Mode Type (MHz) / Type ANT1 Limit Verdict
2402 DH5 1.79 <=30 Pass
GFSK SISO 2441 DH5 3.00 <=30 Pass
2480 DH5 2.41 <=30 Pass
2402 2DH5 2.68 <=20.97 Pass
Pi/4DQPSK SISO 2441 2DH5 3.80 <=20.97 Pass
2480 2DH5 3.28 <=20.97 Pass
2402 3DH5 3.15 <=20.97 Pass
8DPSK SISO 2441 3DH5 4.18 <=20.97 Pass
2480 3DH5 3.59 <=20.97 Pass
Note1: Antenna Gain: Ant1: 2.81dBi;
Note2: RF Cable loss=0.5dB
Note3: The test results include RF Cable loss.
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FCCID: 2BWIABP1032A2

2.2 Test Graph

2.2.1 Power

Test Report No.: CTL2605222154-WF
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FCCID: 2BWIABP1032A2
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FCCID: 2BWIABP1032A2

8DPSK_3DH5_HCH_2480MHz_Ant1_NTNV
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FCCID: 2BWIABP1032A2

3. Carrier Frequency Separation

3.1 Test Result

Test Report No.: CTL2605222154-WF

3.1.1 Ant1
Ant1
Mode TX Frequency Packet Channel Separation 20dB Bandwidth Limit Verdict
Type (MHz) Type (MHz) (MHz) (MHz)
GFSK SISO HOPP DH5 0.990 0.923 >=0.923 Pass
Pi/4ADQPSK SISO HOPP 2DH5 1.010 1.308 >=0.872 Pass
8DPSK SISO HOPP 3DH5 1.008 1.272 >=0.848 Pass
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FCCID: 2BWIABP1032A2

3.2 Test Graph

3.2.1 Ant1
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FCCID: 2BWIABP1032A2

8DPSK_3DH5 _HOPP_Ant1_NTNV
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FCCID: 2BWIABP1032A2

4. Number of Hopping Frequencies
4.1 Test Result

4.1.1 HoppNum

X

Frequency

Packet

Num of Hopping Frequencies

Mode Type (MHz) Type ANT1 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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FCCID: 2BWIABP1032A2

4.2 Test Graph

4.2.1 HoppNum
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FCCID: 2BWIABP1032A2

8DPSK_3DH5 _HOPP_Ant1_NTNV

20 Ant: Ant1
Start: 2398 MHz
Slo& 2485.5 MHz
RBW: 300 kHz
10 + t VBW: 300 kHz
Detecior: Peak
‘Is'raceT ps:lmmicld
LA AR Ak AL AL Rl o A U gt L A Ad Rah A LA R A4 A ap IS,
o7 | i A NN ) S
|
w044 | 1 ] } | HOPP Num: 79
- =20
Je
S
— _30 |
-l *
[+
= 04| 1
50 4/ 1
W
60
=10 — Trace
— 2400 MHz
—— 24835 MHz
-80 T T T T T T T T T
2398.0 24855

Frequency (MHz)

Page 24 / 54



Annex for Bluetooth

FCCID: 2BWIABP1032A2

Test Report No.: CTL2605222154-WF

5. Time of Occupancy (Dwell Time)

5.1 Test Result

5.1.1 Ant1
Ant1
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 0.392 31.600 319 125.048 | <=400| Pass
GFSK |SISO| HOPP DH3 1.650 31.600 160 264.000 | <=400| Pass
DH5 2.898 31.600 102 295.596 | <=400| Pass
2DH1 0.396 31.600 319 126.324 | <=400| Pass
Pi/4DQPSK| SISO | HOPP | 2DH3 1.654 31.600 160 264.640 | <=400| Pass
2DH5 2.896 31.600 87 251.952 | <=400| Pass
3DH1 0.396 31.600 320 126.720 | <=400| Pass
8DPSK |SISO| HOPP | 3DH3 1.646 31.600 154 253.484 | <=400| Pass
3DH5 2.902 31.600 113 327.926 | <=400| Pass
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FCCID: 2BWIABP1032A2

5.2 Test Graph

5.2.1 Ant1

Test Report No.: CTL2605222154-WF
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FCC ID: 2BWIABP1032A2
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FCCID: 2BWIABP1032A2
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FCCID: 2BWIABP1032A2

Test Report No.: CTL2605222154-WF
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FCCID: 2BWIABP1032A2

Test Report No.: CTL2605222154-WF
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FCCID: 2BWIABP1032A2
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FCCID: 2BWIABP1032A2

Test Report No.: CTL2605222154-WF
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FCCID: 2BWIABP1032A2

Test Report No.: CTL2605222154-WF
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FCCID: 2BWIABP1032A2

Test Report No.: CTL2605222154-WF
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FCCID: 2BWIABP1032A2

6. Unwanted Emissions In Non-restricted Frequency Bands

6.1 Test Result

6.1.1 Ref
TX Frequency Packet Level of Reference
Mode Type (MHz) Type ANT (dBm)
2402 DH5 1 1.62
2441 DH5 1 2.81
GFSK SISO 2480 DH5 1 2.22
2.91
HOPP DH5 1 501
2402 2DH5 1 1.72
2441 2DH5 1 2.96
Pi/4ADQPSK SISO 2480 2DH5 1 2.52
3.05
HOPP 2DH5 1 305
2402 3DH5 1 1.75
2441 3DH5 1 2.93
8DPSK SISO 2480 3DH5 1 2.46
3.04
HOPP 3DH5 1 304
6.1.2 CSE
TX Frequency Packet Level of Reference Limit .
Mode Type (MHz) Type ANT (dBm) (dBm) Verdict
2402 DH5 1 1.62 -18.38 Pass
2441 DH5 1 2.81 -17.19 Pass
GFSK SISO 2480 DH5 1 2.22 -17.78 Pass
2.91 -17.09 Pass
HOPP DH5 ! 2.91 -17.09 Pass
2402 2DH5 1 1.72 -18.28 Pass
2441 2DH5 1 2.96 -17.04 Pass
Pi/4ADQPSK SISO 2480 2DH5 1 2.52 -17.48 Pass
3.05 -16.95 Pass
HOPP 2DHS ! 3.05 16.95 Pass
2402 3DH5 1 1.75 -18.25 Pass
2441 3DH5 1 2.93 -17.07 Pass
8DPSK SISO 2480 3DH5 1 2.46 -17.54 Pass
3.04 -16.96 Pass
HOPP 3DHS ! 3.04 16.96 Pass
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FCCID: 2BWIABP1032A2

6.2 Test Graph

6.2.1 Ref

Test Report No.: CTL2605222154-WF
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FCCID: 2BWIABP1032A2
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FCCID: 2BWIABP1032A2

Test Report No.

: CTL2605222154-WF
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Test Report No.: CTL2605222154-WF

Pi/4ADQPSK_2DH5_MCH_2441MHz_Ant1_NTNV
20 Ant: Ant1
CENT: 2441 MHz
Span: 2.4 MHz
RBW: 100 kHz
10 1 VBW: 300 kHz
Detector: Peak
W ;racaT pe IM‘.raxo:lcld
weepPoint:
- S Time: 1
0 - a P Swech, Contnies
=107 V58ho 830 Mz
2.96 dBm
— =20
Jot
a f
= -30 1 M
g M,
F S o]
— 40
-50
-60
_?’D 4
— Trace
-80
24308 24422
Frequency (MHz)
Pi/4ADQPSK_2DH5 HCH_2480MHz_Ant1_NTNV
20 Ant: Ant1
CENT: 2480 MHz
Span: 2.4 MHz
RBW: 100 kHz
10 1 VBW: 300 kHz
Detector: Paak
TracaTIv)ps MAX Hold
SweepPoint: 1001
01 V\I\ﬁ\\ SweepTime: 1 ms
Sweep: Continue
=107 i V5iTo 842 MHz
252 dBm
— 20 / \
E
1] f \14
Z 304 | \
S W
= 0
-50
-60
_?’D 4
— Trace
-80
24788 2481.2
Frequency (MHz)

Page 39/ 54




Annex for Bluetooth Test Report No.: CTL2605222154-WF

FCCID: 2BWIABP1032A2
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FCCID: 2BWIABP1032A2
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FCCID: 2BWIABP1032A2

8DPSK_3DH5_HCH_2480MHz_Ant1_NTNV

Ant: Ant1
CENT: 2480 MHz
Span: 2.4
RBW: 100 kHz
10 4 VBW: 300 kHz
1 Detector: Paak
TracaTIv)ps AKX Hold
SweepPoint: 1001
‘\\ SweepTime: 1 ms
Sweep: Continue

Maker:
-10 4 4 - t i 1. 2480.161 MHz
2.46 dBm

Level (dBm)
8

-40
-50
60
_?D 4
— Trace
-80 T T T T T T T T T
24788 24812
Frequency (MHz)
8DPSK_3DH5 HOPP_Ant1 NTNV
20 Ant: Ant1
CENT: 2440 MHz
Span: 100 MHz
REW 100 kHz
10 VBW: 300 kHz

TracaTIv)ps MAX Hold

d mewmwmwwmww
e e

Maker;
1. 2437 850 MHz
3.04 dBm

=20 ‘

1)
NV 1

-80 T T T T T T T T T
2390.0 24900

Frequency (MHz)

Level (dBm)
8

—— Trace

Page 42 /54



Annex for Bluetooth Test Report No.: CTL2605222154-WF

FCCID: 2BWIABP1032A2
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FCCID: 2BWIABP1032A2

6.2.2 CSE
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