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Annex for Bluetooth Test Report No.: CTL2503128061-WF
FCC ID: 2A7R5-DRBTM4

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 0.894 / Pass
GFSK SISO 2441 DH5 1 0.900 / Pass
2480 DH5 1 0.914 / Pass
2402 2DH5 1 1.179 / Pass
Pi/4ADQPSK SISO 2441 2DH5 1 1.187 / Pass
2480 2DH5 1 1.193 / Pass
2402 3DH5 1 1.194 / Pass
8DPSK SISO 2441 3DH5 1 1.203 / Pass
2480 3DH5 1 1.206 / Pass

1.1.2 20dB BW
TX Frequenc Packet 20dB Bandwidth (MHz) .

Mode Type (I\(jIHz) / Type ANT Result Limit Verdict
2402 DH5 1 1.003 / Pass
GFSK SISO 2441 DH5 1 1.026 / Pass
2480 DH5 1 1.030 / Pass
2402 2DH5 1 1.313 / Pass
Pi/ADQPSK SISO 2441 2DH5 1 1.323 / Pass
2480 2DH5 1 1.323 / Pass
2402 3DH5 1 1.312 / Pass
8DPSK SISO 2441 3DH5 1 1.315 / Pass
2480 3DH5 1 1.312 / Pass
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Annex for Bluetooth

FCCID: 2A7R5-DRBTM4

1.2 Test Graph
1.2.1 OBW

Test Report No.: CTL2503128061-WF

GFSK_DH5_LCH_2402MHz_Ant1_NTNV
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Annex for Bluetooth Test Report No.: CTL2503128061-WF

FCCID: 2A7R5-DRBTM4

GFSK_DH5_HCH_2480MHz_Ant1_NTNV
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Annex for Bluetooth Test Report No.: CTL2503128061-WF

FCCID: 2A7R5-DRBTM4

Pi/4ADQPSK_2DH5 MCH_2441MHz_Ant1_NTNV

20 Ant: Ant1
CENT: 2441 MHz
Span: 3.6 MHz
W: 36 kHz
10 VBW: 110 kHz
Detector: Peak

TracaType: MAX Hold
SweepPoint: 1001
SweepTime: 2.67 ms
Sweep: Confinue

[\/.\LJAH
/.m/\\/V 99% OBW=1.187 MHz
_10 4 i 3 + 1 + + Maker:
Ll 1. 2440416 MHz

=14.16 dBm
2. 2441603 MHz

— =20 1 -16.37 dBm
E
S
= =a0
(1]
3 Y,
= 0
|
-50 |
-60
_?D -
— Trace
-80 T T T T T T T T T
24392 24428
Frequency (MHz)
Pi/4ADQPSK_2DH5 HCH 2480MHz_Ant1 NTNV
20 Ant: Ant1
CENT: 2480 MHz
S%an: 3.6 MHz
RBW: 36 kHz
10 VBW: 110 kHz
Detector: Paak
TracaTgps. MAX Hold
SweepPoint: 1001
0 | SweepTime: 2.67 ms
Sweep: Confinue
M‘V\ 99% OBW=1.193 MHz
=10 4 ! 1 /‘N‘/\M b + Maker:
L \i 1.2479.413 MHz
) =14.41 dBm
2. 2480 606 MHz
— =20 \ -16.79 dBm
E
S
T \\\\4
(1]
3
= 401 L’Ww
- /f\j\ /\,\
) Y
d P
60
_?D -
— Trace
-80 T T T T T T T T T
2478.2 24818

Frequency (MHz)

Page 5/52



Annex for Bluetooth

FCCID: 2A7R5-DRBTM4

Test Report No.: CTL2503128061-WF
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FCCID: 2A7R5-DRBTM4

8DPSK_3DH5_HCH_2480MHz_Ant1_NTNV
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Annex for Bluetooth Test Report No.: CTL2503128061-WF

FCCID: 2A7R5-DRBTM4

1.2.2 20dB BW
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FCCID: 2A7R5-DRBTM4

GFSK_DH5_HCH_2480MHz_Ant1_NTNV
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FCCID: 2A7R5-DRBTM4

Test Report No.: CTL2503128061-WF
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FCCID: 2A7R5-DRBTM4
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FCCID: 2A7R5-DRBTM4

8DPSK_3DH5_HCH_2480MHz_Ant1_NTNV
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Annex for Bluetooth Test Report No.: CTL2503128061-WF

FCCID: 2A7R5-DRBTM4

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 1.36 <=20.97 Pass
GFSK SISO 2441 DH5 1.92 <=20.97 Pass
2480 DH5 1.73 <=20.97 Pass
2402 2DH5 2.19 <=20.97 Pass
Pi/4ADQPSK SISO 2441 2DH5 2.73 <=20.97 Pass
2480 2DH5 2.55 <=20.97 Pass
2402 3DH5 2.58 <=20.97 Pass
8DPSK SISO 2441 3DH5 3.12 <=20.97 Pass
2480 3DH5 2.92 <=20.97 Pass
Note1: Antenna Gain: Ant1: 1.08dBi;
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FCCID: 2A7R5-DRBTM4

2.2 Test Graph

2.2.1 Power
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FCCID: 2A7R5-DRBTM4

Test Report No.: CTL2503128061-WF
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FCCID: 2A7R5-DRBTM4

Test Report No.: CTL2503128061-WF

Pi/4ADQPSK_2DH5 MCH_2441MHz_Ant1_NTNV
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FCCID: 2A7R5-DRBTM4

Test Report No.: CTL2503128061-WF
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FCCID: 2A7R5-DRBTM4

8DPSK_3DH5_HCH_2480MHz_Ant1_NTNV
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FCCID: 2A7R5-DRBTM4

3. Carrier Frequency Separation

3.1 Test Result

Test Report No.: CTL2503128061-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 1.020 1.030 >=0.687 Pass
Pi/4ADQPSK SISO HOPP 2DH5 1.001 1.323 >=0.882 Pass
8DPSK SISO HOPP 3DH5 1.001 1.315 >=0.877 Pass
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FCCID: 2A7R5-DRBTM4

3.2 Test Graph
3.2.1 Ant1
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FCCID: 2A7R5-DRBTM4
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FCCID: 2A7R5-DRBTM4

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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Test Report No.: CTL2503128061-WF

FCCID: 2A7R5-DRBTM4

4.2 Test Graph

4.2.1 HoppNum
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FCCID: 2A7R5-DRBTM4
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FCCID: 2A7R5-DRBTM4

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 0.384 31.600 320 122.880 | <=400| Pass
GFSK |SISO| HOPP DH3 1.644 31.600 166 272.904 | <=400| Pass
DH5 2.884 31.600 120 346.080 | <=400| Pass
2DH1 0.390 31.600 319 124.410 | <=400| Pass
Pi/4DQPSK| SISO | HOPP | 2DH3 1.642 31.600 155 254.510 | <=400| Pass
2DH5 2.896 31.600 111 321.456 | <=400| Pass
3DH1 0.392 31.600 320 125.440 | <=400| Pass
8DPSK |SISO| HOPP | 3DH3 1.642 31.600 167 274.214 | <=400| Pass
3DH5 2.892 31.600 115 332.580 | <=400| Pass
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5.2 Test Graph
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FCCID: 2A7R5-DRBTM4

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 1.23
GFSK SISO 2441 DH5 1
2480 DH5 1 1.59
2402 2DH5 1 1.30
Pi/4ADQPSK SISO 2441 2DH5 1
2480 2DH5 1
2402 3DH5 1
8DPSK SISO 2441 3DH5 1
2480 3DH5 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.

6.1.2 CSE
TX Frequency Packet Level of Reference Limit .
Mode Type (MHz) Type ANT (dBm) (dBm) Verdict
2402 DH5 1 1.72 -18.28 Pass
2441 DH5 1 1.72 -18.28 Pass
GFSK SISO 2480 DH5 1 1.72 -18.28 Pass
1.72 -18.28 Pass
HOPP DHS ! 1.72 -18.28 Pass
2402 2DH5 1 1.84 -18.16 Pass
2441 2DH5 1 1.84 -18.16 Pass
Pi/4ADQPSK SISO 2480 2DH5 1 1.84 -18.16 Pass
1.84 -18.16 Pass
HOPP 2DHS ! 1.84 -18.16 Pass
2402 3DH5 1 1.78 -18.22 Pass
2441 3DH5 1 1.78 -18.22 Pass
8DPSK SISO 2480 3DH5 1 1.78 -18.22 Pass
1.78 -18.22 Pass
HOPP 3DHS ! 1.78 -18.22 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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6.2 Test Graph
6.2.1 Ref

Test Report No.: CTL2503128061-WF
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FCCID: 2A7R5-DRBTM4

GFSK_DH5_HCH_2480MHz_Ant1_NTNV

Ant: Ant1
CENT: 2480 MHz

1 TracaTIv)ps MAX Hold

t SweepPoint: 1001

0 i SweepTime: 1 ms
Sweep: Continue

Maker:
=10 1 T T T 1. 2479 846 MHz
1.59 dBm

Level (dBm)
i

-40
-50
-60
_?’D 4
— Trace
-80 T T T T T T T T T
2479.228 2480.773
Frequency (MHz)
Pi/4ADQPSK_2DH5_LCH_2402MHz_Ant1_NTNV
0 Ant: Anti
CENT: 2402 MHz
Span: 1.97 MHz
RBW: 100 kHz
10 VBW. 300 kHz
Detector: Paak
1 TracaTIv)ps MAX Hold

SweepPoint: 1001
0 SweepTime: 1 ms
NH Sweep: Continue
Maker:
=10 4 i i 1.2402.171 MHz
1.30 dBm

i

Level (dBm)

—— Trace

-80 T T T T T T T T T
2401.015 2402 985

Frequency (MHz)

Page 37 /52



Annex for Bluetooth Test Report No.: CTL2503128061-WF

FCCID: 2A7R5-DRBTM4
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FCCID: 2A7R5-DRBTM4
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FCCID: 2A7R5-DRBTM4
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6.2.2 CSE
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FCCID: 2A7R5-DRBTM4
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GFSK_DH5_HCH_2480MHz_Ant1_NTNV

20 Ant: Ant1
Start: 30 MHz
Stop: 25 GHz
10 4 RBW: 100 kHz
\-"BW’ 300 kHz
TraceTi\;ps MAXHcld
0- SweepPoint: 30001
SweepTime: 2.39 5
Sweep: Continue
-10 A Limit=-18 28 dBm
Maker.
1. 2480.389 MHz
0.32 dBm
2.4959.910 MHz
g -42.11 dBm
E
[an]}
Z
o
3
|
—— Trace
—— Limit
300 25000.0
Frequency (MHz)
GFSK_DH5 HOPP_Ant1 NTNV
20 Ant: Ant1
Start: 2310 MHz
Slo&: 2410 Ml1z
10 VBW: 300 kHz
Detector
TracaTgps MAX Hold
SweepPoint: 2001
01 i ﬂ Sweep: Continie
-10 4 b Iign':l:l_:lﬁ 28 dBm
1. 2399.600 MHz
-52.05 dBm
2. 2400.000 MHz
— =20 -55.52 dBm
E
S
= =gl |
(1]
3
= 0 }
-50 ﬂ
Sl T
VAW
gy R
— Trace
i) — Limit
23100 24100

Frequency (MHz)

Page 43 /52




Annex for Bluetooth

FCCID: 2A7R5-DRBTM4

Test Report No.: CTL2503128061-WF

GFSK_DH5_HOPP_Ant1_NTNV

Frequency (MHz)

20 Ant: Ant1
Start: 2472 MHz
Stop: 2500 MHz
RBW: 100 kHz
10 1 VBW: 300 kHz
Detecior: Peak
TracaType: MAX Hold
SweepPoint: 1001
0 & SweepTime: 2.73 ms
} [ | Sweep: Continue
| J {4
Limit=-18 28 dBm
_10 B l \J || Ll N;E':EI’Z
1. 25439?1262% MHz
| 2. 2483 500 MHz
— =20 | -56.27 dBm
Je |
o |
= -30 A
[}
®
— a0
-50 ML | s [0
J‘WWMMWMWWWM
60 t
_?D -
— Trace
— Limit
-80
24720 2500.0
Frequency (MHz)
Pi/4ADQPSK 2DH5 LCH_2402MHz_Ant1_NTNV
20 Ant: Ant1
Start: 2310 MHz
Stop: 2410 MHz
RBW: 100 kHz
10 1 VBW: 300 kHz
Detecior: Peak
TracaT{ps. MAX Hold
SweepPoint: 2001
04 SweepTime: 9.6 ms
Sweep: Confinue
~10 4 ﬂ Iﬁ;n'::_:lﬁ 16 dBm
1. 2399 950 MHz
-49.51 dBm
— - D 112,2400.000 MHZ
— =20 -45.45 dBm
Je
e
= =a0
[}
®
— a0 \
— Trace
— Limit
-80
23100 24100

Page 44 / 52




Annex for Bluetooth

FCCID: 2A7R5-DRBTM4

Test Report No.: CTL2503128061-WF

Pi/ADQPSK_2DH5_LCH_2402MHz_Ant1_NTNV

Frequency (MHz)

10 Ant: Anti
Start: 30 MHz
Stop: 25 GHz
RBW: 100 kHz
01 ‘L VBW 300 kHz
1 Detector
TraceT‘\f‘ps MAJ(HDIG
SweepPoint: 30001
-10 SweepTime: 239 s
Sweep: Continue
Limit=-18.16 dBm
=20 1 Maker
1. 2402.150 MHz
-3.40 dBm
2.4803.432 MHz
- =30 -41.51 dBm
Jot
[an]}
o
—
]
>
[
-
— Trace
—— Limit
-90 T
300 25000.0
Frequency (MHz)
Pi/ADQPSK_2DH5 MCH_2441MHz_Ant1_NTNV
10 Ant: Anti
Start: 30 MHz
Stop: 25 GHz
RBW: 100 kHz
04 1 VBW: 3{!0 kHz
¢ Detector
TraceT‘\f‘ps MAJ(HDIG
SweepPoint: 30001
-10 SweepTime: 239 s
Sweep: Continue
Limit=-18.16 dBm
=20 1 Maker
1. 2440 437 MHz
-3.87 dBm
2.4881.671 MHz
- =30 -45.10 dBm
Jot
[an]}
o
—
]
>
[
-
— Trace
—— Limit
-90 T
300 25000.0

Page 45/ 52




Annex for Bluetooth

FCCID: 2A7R5-DRBTM4

Test Report No.: CTL2503128061-WF

Pi/4ADQPSK_2DH5 HCH_2480MHz_Ant1_NTNV

Level (dBm)

20 Ant: Ant1
Start: 2472 MHz
Stop: 2500 MHz
RBW: 100 kHz
10 4 VEBW: 300 kHz
Detecior: Peak
TraceT‘\f‘ps MAX Hold
SweepPoint: 1001
0 Ih' SweepTime: 2.73 ms
4 K Sweep: Continue
| |
| =
—10 4 [ | kg:far 18.16 dBm
| 1.2496 948 Mz
| l -53.27 dBm
' 2. 2483500 MHz
—_ =20 | | -60.03 dBm
Jot
= ||
= -30 l
[} } \
3
'
— a0 ( \\
' |
| | 1
=50 VJ\J L‘N’T | er
3 A Rl
1 e
_?a -
— Trace
—— Limit
-80
24720 2500.0
Frequency (MHz)
Pi/4ADQPSK_2DH5 HCH_2480MHz_Ant1_NTNV
10 Ant: Ant1
Start: 30 MHz
Stop: 25 GHz
RBW: 100 kHz
0 1L VBW: 300 kHz
Deteclor: P
TraceT‘\f‘ps MAX Hold
SweepPoint: 30001
-10 SweepTime: 239 s
Sweep: Continue
20 4 Limit=-18.16 dBm
1. 2479.557 MHz
-1.84 dBm
2.4959.910 MHz
-30 -48.92 dBm

—— Trace
—— Limit

Frequency (MHz)

25000.0

Page 46 /52




Annex for Bluetooth

FCCID: 2A7R5-DRBTM4

Test Report No.: CTL2503128061-WF

Pi/ADQPSK_2DH5_HOPP_Ant1_NTNV

Level (dBm)
8

-80

Ant: Ant1
Start: 2310 MHz
Stoy :2410kh|_'||ﬂz

SweepTime: 9.6 ms
A l“ M Sweep: Confinue
Limit=-18.16 dBm
Maker:
1. 2398.900 MHz
-53.19 dBm
—— ]| 2. 2400000 MHz
-56.21 dBm

—— Trace
—— Limit

23100

2410.0
Frequency (MHz)

Pi/ADQPSK_2DH5 HOPP_Ant1_NTNV

Level (dBm)
8

-80

0 i 1 : SweepTime: 2.73 ms
\fj Sweep: Confinue

Ant: Ant1
Start: 2472 MHz
Stop: 2500 MHz

Detecior: Peak
TracaType: MAX Hold
SweepPoint: 1001

Limit=-18.16 dBm

Maker:

1. 2491 404 MHz
-52.71 dBm

2. 2483500 MHz
-54.70 dBm

—— Trace
—— Limit

24720

2500.0
Frequency (MHz)

Page 47 /52




Annex for Bluetooth

FCCID: 2A7R5-DRBTM4

Test Report No.: CTL2503128061-WF

8DPSK_3DH5_LCH_2402MHz_Ant1_NTNV

-10

Ant: Ant1
Start: 2310 MHz
Slo&: 241 o MHz

VBW: 300 kHZ

Detector
TracaType: MAJ( Hold

Swsapi‘;ounl 2001

SweepTime: 9.6 ms

Sweep: Continue

Limit=-18.22 dBm
Maker:

1. 2399 S00 MHz

-52.18 dBm
2. 2400000 MHz

=20

Level (dBm)
8

—40

=50

1
il IWMH

-54.11 dBm

— Trace
— Limit
-80
23100 24100
Frequency (MHz)
8DPSK_3DH5 LCH 2402MHz_Ant1_NTNV
10 Ant: Ant1
Start: 30 MHz
Stop: 25 GHz
1 RBW: 100 kHz
0 ¢ VBW: 3{!0 kHz
TraceTO pe MAJ( Hold
SweepPoint: 30001
-10 SweepTime: 239 s
Sweep: Continue
20 4 Limit=-18.22 dBm
1. 2402 150 MHz
-2.34 dBm
2. 4804264 MHz
- =30 -48.33 dBm
Jot
[an]}
Z
]
®
-

—— Trace

—— Limit

Frequency (MHz)

25000.0

Page 48 /52




Annex for Bluetooth Test Report No.: CTL2503128061-WF

FCCID: 2A7R5-DRBTM4

8DPSK_3DH5_MCH_2441MHz_Ant1_NTNV

10 Ant: Ant1
Start: 30 MHz
Stop: 25 GHz
RBW: 100 kHz
01 ¢ VBW: 300 kHz
Detecior: Peak
TracaType: MAX Hold
SweepPoint: 30001
-10 SweepTime: 239 s
Sweep: Continue
-20 i 1 IE.EI:;—'S 22 dBm
1. 2441270 MHz
-1.89 dBm
2. 4881671 MHz
— =30 4 -44.18 dBm
Jot
S
= =401 : %
(1]
3
— 50 1
—60
_?0 .
_80 -
— Trace
—— Limit
-80 T T T T T T T T T
300 25000.0
Frequency (MHz)
8DPSK_3DH5 HCH_2480MHz_Ant1 NTNV
20 Ant: Ant1
Start: 2472 MHz
Stop: 2500 MH.
RBW: 100 kHz
10 VBW: 300 kHz
Deteclor: P
TraceT‘\sps MAX Hold
SweepPoint: 1001
04 \'\1 SweepTime: 2.73 ms
ﬂ i Sweep: Continue
|
| =
-10 | | ll | Ii'gn':ér 18.22 dBm
1. 2497 956 MHz
| | .52 94 dBm
| 2. 2483 500 MHz
— =20 fstd -58.47 dBm
Jot
3 |
= -30 | {
2 Y
L Y
40 1 ¢ |
' |
' |
AR 8
2 LA
1 A WWW
—g0 fd EMMNWW
_?’0 -
— Trace
-80 1 T T s . i ; ; ; —— Limit
24720

2500.0
Frequency (MHz)

Page 49 /52



Annex for Bluetooth Test Report No.: CTL2503128061-WF

FCCID: 2A7R5-DRBTM4

8DPSK_3DH5_HCH_2480MHz_Ant1_NTNV

10 Ant: Ant1
Start: 30 MHz
Stop: 25 GHz
RBW: 100 kHz
d 1L VBW: 300 kHz
Deteclor: P
TraceT‘\f‘ps MAX Hold
SweepPoint: 30001
-10 SweepTime: 239 s
Sweep: Continue
Limit=-18.22 dBm
=20 1 Maker:
1. 2479.557 MHz
-3.02 dBm
2.4959.910 MHz
— =30 -46.61 dBm
Je
e
S _40 <
@ 2
3
— 50 1
-60
_?’0 .
_80 -
— Trace
— Limit
-80 T T T T T T T T T
30,0 25000.0
Frequency (MHz)
8DPSK_3DH5 HOPP_ Ant1 NTNV
20 Ant: Ant1
Start: 2310 MHz
Slo&: 2410 MHz
RBW: 100 kHz
10 VBW: 300 kHz
Detector

SweepPoint: 2001
04 SweepTime: 9.6 ms
\]}u Sweep: Continue
Limit=-18.22 dBm
=10 1 I I Maker:
1. 2399.600 MHz
-52 67 dBm
2. 2400.000 MHz
-20 | -54.40 dBm

Level (dBm)
8

=40 4 ’l
-50 - ! i k
bbb o o

60 -

-70

—— Trace

—— Limit

-80 T T T T T T T T
23100 24100

Frequency (MHz)

Page 50/ 52



Annex for Bluetooth Test Report No.: CTL2503128061-WF

FCCID: 2A7R5-DRBTM4

8DPSK_3DH5_HOPP_Ant1_NTNV

20 Ant: Ant1

Sweepl

- SweepTime: 2.73 ms
0 l!_\leN\‘lA"M Sweep: Confinue
Limit=-18.22 dBm
1 1 I i I Maker:
1. 2497 872 MHz
-52.65 dBm
2. 2483 500 MHz
=20 4 -54.80 dBm

f
-40 1 U\
=50 4 4 3 L + 1
LS TP iy

Level (dBm)
8

60
-70 4
—— Trace
—— Limit
-80 T T T T T T T T T
24720 2500.0

Frequency (MHz)

Page 51/52



Annex for Bluetooth Test Report No.: CTL2503128061-WF
FCC ID: 2A7R5-DRBTM4

7. Form731

7.1 Test Result

7.1.1 Form731

Lower Freq (MHZz) High Freq (MHz) MAX Power (W) MAX Power (dBm)

2402 2480 0.0021 3.12
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