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Annex for Bluetooth

FCCID: Q8W-D10

1. Bandwidth

1.1 Test Result

Test Report No.: CTL2412028013-WF

1.1.1 OBW
> Frequency Packet 99% Occupied Bandwidth (MHz) .
Mode Type (MHz) Type ANT Result Limit Verdict
2402 DH5 1 0.855 / Pass
GFSK SISO 2441 DH5 1 0.856 / Pass
2480 DH5 1 0.855 / Pass
2402 2DH5 1 1.186 / Pass
Pi/4ADQPSK SISO 2441 2DH5 1 1.186 / Pass
2480 2DH5 1 1.187 / Pass
2402 3DH5 1 1.184 / Pass
8DPSK SISO 2441 3DH5 1 1.184 / Pass
2480 3DH5 1 1.183 / Pass
1.1.2 20dB BW
TX Frequenc Packet 20dB Bandwidth (MHz) .
Mode Type (I\(jIHz) / Type ANT Result Limit Verdict
2402 DH5 1 0.937 / Pass
GFSK SISO 2441 DH5 1 0.939 / Pass
2480 DH5 1 0.937 / Pass
2402 2DH5 1 1.332 / Pass
Pi/ADQPSK SISO 2441 2DH5 1 1.332 / Pass
2480 2DH5 1 1.332 / Pass
2402 3DH5 1 1.305 / Pass
8DPSK SISO 2441 3DH5 1 1.306 / Pass
2480 3DH5 1 1.302 / Pass
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Annex for Bluetooth Test Report No.: CTL2412028013-WF
FCCID: Q8W-D10

1.2 Test Graph

1.2.1 OBW
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Annex for Bluetooth Test Report No.: CTL2412028013-WF

FCCID: Q8W-D10
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Annex for Bluetooth

FCCID: Q8W-D10

Test Report No.: CTL2412028013-WF

Pi/4ADQPSK_2DH5 MCH_2441MHz_Ant1_NTNV
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Annex for Bluetooth

FCCID: Q8W-D10

Test Report No.: CTL2412028013-WF
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Annex for Bluetooth

FCCID: Q8W-D10

Test Report No.: CTL2412028013-WF

8DPSK_3DH5_HCH_2480MHz_Ant1_NTNV
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Annex for Bluetooth

FCCID: Q8W-D10

1.2.2 20dB BW

Test Report No.: CTL2412028013-WF
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Annex for Bluetooth Test Report No.: CTL2412028013-WF

FCCID: Q8W-D10

GFSK_DH5_HCH_2480MHz_Ant1_NTNV
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Annex for Bluetooth

FCCID: Q8W-D10

Test Report No.: CTL2412028013-WF

Pi/4ADQPSK_2DH5 MCH_2441MHz_Ant1_NTNV
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Annex for Bluetooth Test Report No.: CTL2412028013-WF

FCCID: Q8W-D10
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Annex for Bluetooth Test Report No.: CTL2412028013-WF

FCCID: Q8W-D10

8DPSK_3DH5_HCH_2480MHz_Ant1_NTNV
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Annex for Bluetooth Test Report No.: CTL2412028013-WF

FCCID: Q8W-D10

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 -8.23 <=30 Pass
GFSK SISO 2441 DH5 -5.78 <=30 Pass
2480 DH5 -3.68 <=30 Pass
2402 2DH5 -5.48 <=20.97 Pass
Pi/4ADQPSK SISO 2441 2DH5 -2.99 <=20.97 Pass
2480 2DH5 -0.76 <=20.97 Pass
2402 3DH5 -5.13 <=20.97 Pass
8DPSK SISO 2441 3DH5 -2.34 <=20.97 Pass
2480 3DH5 -0.20 <=20.97 Pass
Note1: Antenna Gain: Ant1: 0.00dBi;
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Annex for Bluetooth
FCCID: Q8W-D10

2.2 Test Graph

2.2.1 Power

Test Report No.: CTL2412028013-WF
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Annex for Bluetooth

FCCID: Q8W-D10

Test Report No.: CTL2412028013-WF
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Annex for Bluetooth

FCCID: Q8W-D10

Test Report No.: CTL2412028013-WF

Pi/4ADQPSK_2DH5 MCH_2441MHz_Ant1_NTNV
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Annex for Bluetooth

FCCID: Q8W-D10

Test Report No.: CTL2412028013-WF
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Annex for Bluetooth Test Report No.: CTL2412028013-WF

FCCID: Q8W-D10

8DPSK_3DH5_HCH_2480MHz_Ant1_NTNV
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Annex for Bluetooth Test Report No.: CTL2412028013-WF

FCCID: Q8W-D10

3. Carrier Frequency Separation

3.1 Test Result

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 0.986 0.939 >=0.939 Pass
Pi/4ADQPSK SISO HOPP 2DH5 1.001 1.332 >=0.888 Pass
8DPSK SISO HOPP 3DH5 0.979 1.306 >=0.871 Pass
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FCCID: Q8W-D10

3.2 Test Graph

3.2.1 Ant1

Test Report No.: CTL2412028013-WF
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FCCID: Q8W-D10

8DPSK_3DH5_HOPP_Ant1_NTNV
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Annex for Bluetooth

FCCID: Q8W-D10

4. Number of Hopping Frequencies

4.1 Test Result

4.1.1 HoppNum

Test Report No.: CTL2412028013-WF

X Frequenc Packet Num of Hopping Frequencies .

Mode Type M) Type ANT Limit Verdict
GFSK SISO HOPP DH5 79 >=15 Pass
Pi/4ADQPSK SISO HOPP 2DH5 79 >=15 Pass
8DPSK SISO HOPP 3DH5 79 >=15 Pass
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FCCID: Q8W-D10

4.2 Test Graph
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FCCID: Q8W-D10

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 0.374 31.600 320 119.680 | <=400| Pass
GFSK |SISO| HOPP DH3 1.648 31.600 160 263.680 | <=400| Pass
DH5 2.932 31.600 106 310.792 | <=400| Pass
2DH1 0.382 31.600 320 122.240 | <=400| Pass
Pi/4DQPSK| SISO | HOPP | 2DH3 1.636 31.600 160 261.760 | <=400| Pass
2DH5 2.930 31.600 107 313.510 | <=400| Pass
3DH1 0.382 31.600 320 122.240 | <=400| Pass
8DPSK |SISO| HOPP | 3DH3 1.646 31.600 160 263.360 | <=400| Pass
3DH5 2.932 31.600 107 313.724 | <=400| Pass
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6. Unwanted Emissions In Non-restricted Frequency Bands

6.1 Test Result

Test Report No.: CTL2412028013-WF

6.1.1 Ref
TX Frequency Packet Level of Reference
Mode Type (MHz) Type ANT (dBm)
2402 DH5 1 -8.64
GFSK SISO 2441 DH5 1 -6.12
2480 DH5 1
2402 2DH5 1 -8.78
Pi/4ADQPSK SISO 2441 2DH5 1 -6.30
2480 2DH5 1
2402 3DH5 1 -8.80
8DPSK SISO 2441 3DH5 1 -6.01
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 -3.94 -23.94 Pass
2441 DH5 1 -3.94 -23.94 Pass
GFSK SISO 2480 DH5 1 -3.94 -23.94 Pass
-3.94 -23.94 Pass
HOPP DHS ! 3.94 23.9 Pass
2402 2DH5 1 -4.07 -24.07 Pass
2441 2DH5 1 -4.07 -24.07 Pass
Pi/4ADQPSK SISO 2480 2DH5 1 -4.07 -24.07 Pass
-4.07 -24.07 Pass
HOPP 2DHS ! -4.07 -24.07 Pass
2402 3DH5 1 -3.87 -23.87 Pass
2441 3DH5 1 -3.87 -23.87 Pass
8DPSK SISO 2480 3DH5 1 -3.87 -23.87 Pass
-3.87 -23.87 Pass
HOPP 3DHS ! 3.87 23.87 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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FCCID: Q8W-D10

6.2 Test Graph
6.2.1 Ref
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6.2.2 CSE

Test Report No.: CTL2412028013-WF

GFSK_DH5_LCH_2402MHz_Ant1_NTNV

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

SweepPoint: 2001
SweepTime: 9.6 ms
Sweep: Continue
Limit=-23 94 dBm

Maker:
1. 2399 600 MHz

Level (dBm)
e
(=]

Y

-48.93 dBm
2. 2400000 MHz
-50.41 dBm

Frequency (MHz)

_50 4
-60
_80 -
— Trace
— Limit
-90 : ;
23100 24100
Frequency (MHz)
GFSK_DH5_LCH_2402MHz_Ant1_NTNV
L Ant: Ant1
Start: 30 MHz
Stop: 25 GHz
RBW: 100 kHz
0- VBW: 300 kHz
Deteclor: P
TraceT‘\f‘ps MAX Hold
SweepPoint: 30001
-10 SweepTime: 239 s
Sweep: Continue
-20 kg!':l;r-ZB 94 dBm
1. 2402.150 MHz
-9.12 dBm
2. 4804.264 MHz
— =30 1 -47.37 dBm
Je
e
= —40 1
(1]
3
— 50 1
— Trace
— Limit
=80 + T T
30,0 25000.0

Page 41 /52




Annex for Bluetooth

FCCID: Q8W-D10

Test Report No.: CTL2412028013-WF

GFSK_DH5_MCH_2441MHz_Ant1_NTNV

o {0 e——

20 4

O S

Ant: Ant1

Start: 30 MHz

Stop: 26 GHz

RBW: 100 kHz
VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 30001
,,,,,,,, SweepTime: 2.39 s
Sweep: Continue

| Limit=-23.94 dBm

e

Level (dBm

Maker:

1.2441.270 MHz
-7.26 dBm

2.4881.671 MHz
-47.00 dBm

—— Trace

Frequency (MHz)

—— Limit

25000.0

GFSK_DH5_HCH_2480MHz_Ant1_NTNV

-20

Ant: Ant1

Start: 2472 MHz
Stop: 2500 MHz
RBW: 100 kHz
VBW: 300 kHz
Detecior: Peak
TracaType: MAX Hold
SweepPoint: 1001
SweepTime: 2.73 ms
Sweep: Continue

Limit=-23 94 dBm

=30

-40

Level (dBm)

—50

60

=70

—-80

-90

] 1

Mx,\,}'@'\
by

o
i ‘A“WM%W“&AW»\WW

Maker

1. 2484 628 MHz
-60.62 dBm

2. 2483500 MHz
-66.99 dBm

—— Trace

24720

Frequency (MHz)

—— Limit

2500.0

Page 42 /52




Annex for Bluetooth

FCCID: Q8W-D10

Test Report No.: CTL2412028013-WF

GFSK_DH5_HCH_2480MHz_Ant1_NTNV

Ant: Ant1

Start: 30 MHz
RB& ‘IGU kH

VBW: 300 kHz
Detecior: Peak

Trac Tl\sp MAX Hold
SweepPoint: 30001
SweepTime: 239 s
Sweep: Continue

L|m|l—-23 94 dBm
Maker
1. 2480 389 MHz

Level (dBm)
e
(=]

-4.80 dBm
2.4959.910 MHz
-43.37 d8m

Frequency (MHz)

GFSK_DH5_HOPP_Ant1_NTNV

SweepTime: 9.6 ms
Sweep: Continue
L|m|l—-23 94 dBm
Maker:

1. 2381 850 MHz

Level (dBm)
e
(=]

=7

(=1

—-80

-80

N WWWUWWJ\WW"WM i

-57.33 dBm
2.2400.000 MHz
-58.07 dBm

—— Trace
—— Limit

23100

Frequency (MHz)

24100

Page 43 /52



Annex for Bluetooth

FCCID: Q8W-D10

Test Report No.: CTL2412028013-WF

GFSK_DH5_HOPP_Ant1_NTNV

Frequency (MHz)

10 Ant: Ant1
Start: 2472 MHz
Stop: 2500 MHz
RBW: 100 kHz
0 f VBW.: 300 kHz
Detecior: Peak
h I|" (“l [1 1 TracaType: MAX Hold
SweepPoint: 1001
-10 .1 ]’-\ | ﬂﬂ | \ SweepTime: 2.73 ms
/ J Sweep: Confinue
| E
20 4 \‘ V | | Limit=23.94 dBm
1. 2499832 MHz
-59.72 dBm
2. 2483500 MHz
— -30 k -65.06 dBm
Je
g
= 40 T
(1]
: k
— 50 \
60 i W‘L 4 ! *
b M
YW AN
S . ! U LJ JRIRY
-80
— Trace
—— Limit
-90
24720 2500.0
Frequency (MHz)
Pi/4ADQPSK 2DH5 LCH_2402MHz_Ant1_NTNV
10 Ant: Ant1
Start: 2310 MHz
Stop: 2410 MHz
RBW: 100 kHz
0 VBW.: 300 kHz
for ik
TracaTgps: MAX Hold
SweepPoint: 2001
-10 SweepTime: 9.6 ms
Sweep: Confinue
20 4 Limt=24 07 dBm
1. 2399.900 MHz
-46.81 dBm
2. 2400.000 MHz
— =30 -47.24 dBm
Je
e
= 40
(1]
3
— 50 1
-0 4 | i | r 1
d f1| * bl ] Wi
_su 1 :
— Trace
—— Limit
-90
23100 24100

Page 44 / 52




Annex for Bluetooth Test Report No.: CTL2412028013-WF

FCCID: Q8W-D10

Pi/4DQPSK_2DH5_LCH_2402MHz_Ant1_NTNV
o Ant: Ant1
Start: 30 MHz
RIM 406 ki
=107 ‘1 VBW: 300 | kH;
Detector
TraceT‘}f‘ps MAJ(HDIG
SweepPoint: 30001
=20 4 SweepTime: 239 5
Sweep: Continue
30 Limit=-24 07 dBm
i Maki
1. 242(32.150 MHz
11.14 dBm
2.4803.432 MHz
— =40 4 -53.22 dBm
E
[us]
E
°
B
=k
— Trace
—— Limit
=100 -+ T T T T T T T T T
300 25000.0
Frequency (MHz)
Pi/ADQPSK_2DH5 MCH_2441MHz_Ant1_NTNV
L Ant: Ant1
Start: 30 MHz
Stop: 25 GHz
RBW: 100 kHz
01 VBW: 300 | kHz
Detector
1 TraceT‘}f‘ps MAJ(HDIG
¢ SweepPoint: 30001
=10 SweepTime: 239 s
Sweep: Continue
-20 k;;n;;-?d 07 dBm
1. 2440 437 MHz
-9.84 dBm
2.4882.503 MHz
— =30 4 -47 B9 dBm
Jot
[an]}
Z
o
>
[
-
— Trace
—— Limit
-90 + T T T T T T T T T
300 25000.0
Frequency (MHz)

Page 45/ 52



Annex for Bluetooth

FCCID: Q8W-D10

Test Report No.: CTL2412028013-WF

Pi/4ADQPSK_2DH5 HCH_2480MHz_Ant1_NTNV

10 Ant: Ant1
Start: 2472 MHz
Stop: 2500 MH.
RBW: 100 kHz
04 VBW: 300 kHz
Detecior: Peak
TracaType: MAX Hold
s SweepPoint: 1001
-10 | SweepTime: 2.73 ms
| | Sweep: Continue
20 4 | | Limit=24.07 dBm
| il 1. 2485132 MHz
| -60.95 dBm
2. 2483500 MHz
— =30 1 ‘ | -63.93 dBm
5 |
=
= —40 1 f ||
(1]
3 [
—50 1 iy P Y
1
[ \
I L‘ 1
-60 r,;./“ﬂ \\»JP \u.’
/ N o W
s b
70 " LTI DRSS R
_80 -
— Trace
— Limit
-90 T T T
24720 2500.0
Frequency (MHz)
Pi/4ADQPSK_2DH5 HCH_2480MHz_Ant1_NTNV
10 Ant: Ant1
Start: 30 MHz
Stop: 25 GHz
RBW: 100 kHz
04 VBW: 300 kHz
Detecior: Peak
L TraceT‘\f‘ps MAX Hold
L SweepPoint: 30001
-10 SweepTime: 239 s
Sweep: Continue
20 4 k;;n':t;?za 07 dBm
1. 2479.557 MHz
-8.30 dBm
2. 4959910 MHz
— =30 -45.13 dBm
Je
[an]}
Z
o
3
s |

—— Trace
—— Limit

Frequency (MHz)

25000.0

Page 46 /52




Annex for Bluetooth

FCCID: Q8W-D10

Test Report No.: CTL2412028013-WF

Pi/ADQPSK_2DH5_HOPP_Ant1_NTNV

-20

o Ant: Anti
Start: 2310 MHz
Stop: 2410 MHz
100 kHz
0 VBW.: 300 kHz
for ik
TracaTl\Sps MAX Hold
SweepPoint: 2001
-10 SweepTime: 9.6 ms
ﬂ“lﬁ*u Sweep: Continue
20 4 Iign'::_:z‘i 07 dBm
1. 2399.350 MHz
-51.93 dBm
2. 2400,000 MHz
o~ =30 -51.47 dBm
E
S
= —40 1
3
— 50
_?0 4 i 4 i i H
_su 4
— Trace
— Limit
-90 T T T
23100 24100
Frequency (MHz)
Pi/4ADQPSK_2DH5 HOPP_ Ant1 NTNV
10 Ant: Anti
Start: 2472 MHz
Stop: 2500 MHz
RBW: 100 kHz
0 VBW. 300 kiz
TraceT e MAX Hold
WM"U{M\ Swsap{?:-unl 1001
=10 !

=30

Level (dBm)
h L
(=] (=]

&
=3

-70

—-80

-90

WMWM‘WMW

24720

Frequency (MHz)

2500.0

SweepTime: 2.73 ms
Sweep: Confinue

L|m|t=-24 a7 dBm

Maker:
1. 2494 848 MHz
-59.28 dBm
2. 2483 500 MHz
-64.62 dBm

—— Trace
—— Limit

Page 47 /52



Annex for Bluetooth Test Report No.: CTL2412028013-WF
FCCID: Q8W-D10

8DPSK_3DH5_LCH_2402MHz_Ant1_NTNV

10 Ant: Ant1
Start: 2310 MHz
Slo&: 2410 MHz
RBW: 100 kHz
0+ VBW: 300 kHz
Detector: P
TraceT‘\f‘ps MAX Hold
SweepPoint: 2001
-10 A SweepTime: 9.6 ms
| 1 Sweep: Continue
-20 4 | | ‘ ‘ Limit=23.87 dBim
1. 2399.800 MHz
| | -47 24 dBm
2. 2400.000 MHz
—~ =30 1 -50.92 dBm
E
g
= —40 1
g $
— 50 1 1
-60 : ! )
\ ! N | A
-70 - | ] “‘u
_80 -
— Trace
—— Limit
-80 T T T T T T T T T
23100 24100
Frequency (MHz)
8DPSK_3DH5 LCH 2402MHz_Ant1_NTNV
0 Ant: Ant1
Start: 30 MHz
Stop: 25 GHz
1 RBW: 100 kHz
=107 4 VBW: 300 kHz
Detector

Peak
TracaType: MAX Hold
SweepPoint: 30001
=20 4 SweepTime: 239 s
Sweep: Continue

Limit=-23 87 dBm
=30 1 i I Maker:
1. 2402 150 MHz
-11.64 dBm
2. 4804264 MHz
-40 -51.41 dBm

Level (dBm)

—— Trace

—— Limit

25000.0

Frequency (MHz)

Page 48 /52



Annex for Bluetooth

FCCID: Q8W-D10

Test Report No.: CTL2412028013-WF

8DPSK_3DH5_MCH_2441MHz_Ant1_NTNV

-20

Ant: Ant1
Start: 30 MHz

TraceT ps MAJ( Hold
SweepPoint: 30001
SweepTime: 2.39 5
Sweep: Continue

Limit=-23 87 dBm
Maker:
1. 2441 270 MHz

-30

Level (dBm)

-8.42 dBm
2.4881.671 MHz
-47.48 dBm

— Trace
— Limit
-90 + T T T T
300 25000.0
Frequency (MHz)
8DPSK_3DH5 HCH_2480MHz_Ant1 NTNV
10 Ant: Anti
Start: 2472 MHz
Stop: 2500 MH
RBW: 100 kHz
01 VBW. 300 | kHZ
%ceg"l' pe MAJ( Hold
."M"I Swsapg‘ounl 1001
-10 A / SweepTime: 2.73 ms
| .| Sweep: Confinue
_20 4 | : Limit=-23 87 dBm
| 1.2484 516 MHz
[ 61.18 dBm
2. 2483 500 MHz
— =30 A -65.54 dBm
£ |
S |
= 40 |
7]
3 [
- 50 ) ‘ L\
i,
-60 ‘ o
=70 1 MM\WMWMWWMW
_80 4
— Trace
— Limit
-90 T T T T
24720 2500.0

Frequency (MHz)

Page 49 /52




Annex for Bluetooth Test Report No.: CTL2412028013-WF

FCCID: Q8W-D10

8DPSK_3DH5_HCH_2480MHz_Ant1_NTNV

Ant: Ant1
Start: 30 MHz
Stop: 25 GHz
RBW: 100 kHz
04 L VBW: 300 kHz

or: Peak

TraceT‘\f‘ps MAX Hold

SweepPoint: 30001

-10 SweepTime: 239 s

Sweep: Continue
Limit=-23 87 dBm

=20 1 T Maker:

1. 2479.557 MHz

-5.93 dBm
2.4959.910 MHz
=30 -45.97 dBm

Level (dBm)
e
(=]

1
w
(=]

L

-60 4

=70

-80
— Trace
—— Limit

-80 + T T T T T T T T T

30,0 25000.0
Frequency (MHz)
8DPSK_3DH5 HOPP_ Ant1 NTNV
10 Ant: Ant1
Start: 2310 MHz
Slo&: 2410 MHz
RBW: 100 kHz
0+ VBW: 300 kHz

Detectol

SweepPoint: 2001
-10 'LN SweepTime: 9.6 ms
M" Sweep: Confinue
Limit=-23 87 dBm
=20 1 I I ‘ Maker:
1. 2399.550 MHz

| -47.19 dBm
2. 2400 000 MHz
=30 -51.87 dBm

Level (dBm)
e
(=]

-50 - [
B il P e A

—-80

—— Trace

—— Limit

-90 T T T T T T T T
23100 24100

Frequency (MHz)

Page 50/ 52




Annex for Bluetooth Test Report No.: CTL2412028013-WF

FCCID: Q8W-D10

8DPSK_3DH5_HOPP_Ant1_NTNV

10 Ant: Ant1
Start: 2472 MHz
Stop: 2500 MHz
RBW: 100 kHz
0 ! VBW.: 300 kHz
Detecior: Peak
1 TraceT{ps: MAX Hold
SweepPoint: 1001
-10 I SweepTime: 2.73 ms
Sweep: Confinue
Limit=-23 87 dBm
_20 4 i \ + + + Maker:
1. 2496.136 MHz
-59.19 dBm
2. 2483 500 MHz
- =30 -65.26 dBm
Jot
g
= 40
(1]
3
— 50 1
1
-Eo WAMWWWW
_?0 - i H
-80
— Trace
—— Limit
-90 T T T T T T T T T
24720 2500.0

Frequency (MHz)

Page 51/52




Annex for Bluetooth Test Report No.: CTL2412028013-WF

FCCID: Q8W-D10

7. Form731
7.1 Test Result

7.1.1 Form731

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

2402 2480 0.0010 -0.20
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