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Annex for Bluetooth

FCCID: 2APOQ-T104A

1. Bandwidth

1.1 Test Result

Test Report No.: CTL2606182011-WF

1.1.1 OBW
> Frequency Packet 99% Occupied Bandwidth (MHz) .
Mode Type (MHz) Type ANT Result Limit Verdict
2402 DH5 1 0.833 / Pass
GFSK SISO 2441 DH5 1 0.822 / Pass
2480 DH5 1 0.819 / Pass
2402 2DH5 1 1.169 / Pass
Pi/4ADQPSK SISO 2441 2DH5 1 1.173 / Pass
2480 2DH5 1 1.169 / Pass
2402 3DH5 1 1.187 / Pass
8DPSK SISO 2441 3DH5 1 1.185 / Pass
2480 3DH5 1 1.181 / Pass
1.1.2 20dB BW
TX Frequenc Packet 20dB Bandwidth (MHz) .
Mode Type (l\(jIHz) y Type ANT Result Limit Verdict
2402 DH5 1 0.918 / Pass
GFSK SISO 2441 DH5 1 0.883 / Pass
2480 DH5 1 0.883 / Pass
2402 2DH5 1 1.254 / Pass
Pi/ADQPSK SISO 2441 2DH5 1 1.241 / Pass
2480 2DH5 1 1.233 / Pass
2402 3DH5 1 1.289 / Pass
8DPSK SISO 2441 3DH5 1 1.286 / Pass
2480 3DH5 1 1.285 / Pass
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Annex for Bluetooth

FCCID: 2APOQ-T104A

1.2 Test Graph

1.2.1 OBW

Test Report No.: CTL2606182011-WF
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Annex for Bluetooth Test Report No.: CTL2606182011-WF

FCCID: 2APOQ-T104A
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Annex for Bluetooth Test Report No.: CTL2606182011-WF

FCCID: 2APOQ-T104A

Pi/ADQPSK_2DH5 MCH_2441MHz_Ant1_NTNV
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Annex for Bluetooth Test Report No.: CTL2606182011-WF

FCCID: 2APOQ-T104A
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Annex for Bluetooth

FCCID: 2APOQ-T104A

Test Report No.:

CTL2606182011-WF

8DPSK_3DH5_HCH_2480MHz_Ant1_NTNV
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Annex for Bluetooth Test Report No.: CTL2606182011-WF

FCCID: 2APOQ-T104A

1.2.2 20dB BW

GFSK_DH5_LCH_2402MHz_Ant1_NTNV

& | | | | | i i ; ! Ant: Ant1
| | ! | | | | | ! CENT: 2402 MHz
Span: 3 MHz
RBW: 10 kHz
10 ~| VBW: 30 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
04 SweepTime: 28.73 ms
Sweep: Continue
i | | -20dB BW:0.918MHz
_10 2 D T | S W . T— | Maker:
1.2401.590 MHz
-26.41 dBm
i 2. zé"ﬁ gge MHz
G e S - m
’g 20 3. 2402 508 MHz
-26.41 dBm
m
©
=~ =30 1
[
>
@ | | | | | |
_50 e e
o0ty Tl
0 AR (SN SR U W, S S S—
| | | | | | | | — Trace
-80 T T T T T T T T T
24005 24035
Frequency (MHz)
GFSK_DH5 MCH_2441MHz_Ant1_NTNV
2 | | 7 i ! I | 1 ! Ant: Ant1
| | | ! ! 1 1 | | CENT: 2441 MHz
Span: 3 MHz
RBW: 10 kHz
10 4 | VBW: 30 kHz

Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
SweepTime: 28.73 ms
Sweep: Continue

-20dB BW:0.883MHz
laker:

. 2440.587 MHz
-27.00 dBm

. 2441.039 MHz

-7.00 dBm

2441.470 MHz

-27.00 dBm

-0 4

[

[ —

w

1o ——

Level (dBm)

-40 -
50

7., 18 N

e [ e e e S

—— Trace

40 ! ! ! ; ; ; ; ; !
24395 24425
Frequency (MHz)

Page 8 / 54



Annex for Bluetooth Test Report No.: CTL2606182011-WF

FCCID: 2APOQ-T104A
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22 T T ‘ T T T T s T Ant: Ant]
| | i | | H H ' | CENT: 2480 MHz
Span: 3 MHz
RBW: 10 kHz
10 4 | VBW. 30 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
04 SweepTime: 28.73 ms
Sweep: Continue
-20dB BW:0.883MHz
b 0 Maker:
1. 2479.584 MHz
-28.31 dBm
| 2.2480.039 MHz
o~ =20 - -8.31 dBm
[3 | 3. 2480.467 MHz
“28.31 dBm
[sa]
el
=30 s
[
>
g
-40 1
50
7., 18 N
_70 o
| | | | | | | | —— Jrace
-80 T T T T T T T T T
24785 24815
Frequency (MHz)
Pi/4ADQPSK_2DH5 LCH_2402MHz_Ant1_NTNV
= T T ‘ T T ; T s T Ant: Ant]
| | i | | H H ' | CENT: 2402 MHz
Span: 3.6 MHz
RBW: 20 kHz
10 4 VBW. 100 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
04 SweepTime: 8.4 ms
Sweep: Continue
| | | -20dB BW:1.254MHz
e e e Maker:
1. 2401.411 MHz
-22.61 dBm
' 2.2402.040 MHz
o~ =20 - -2.61 dBm
3 3. 2402.665 MHz
-22.61 dBm
s3]
el
=30
[
>
o | | |
e e e e
50
_60 v
I N N I |
| | | | | | | | — Trace
-80 T T T T T T T T T
2400.2 2403.8
Frequency (MHz)

Page 9/ 54



Annex for Bluetooth Test Report No.: CTL2606182011-WF

FCCID: 2APOQ-T104A

Pi/4ADQPSK_2DH5 MCH_2441MHz_Ant1_NTNV
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Annex for Bluetooth Test Report No.: CTL2606182011-WF

FCCID: 2APOQ-T104A
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Annex for Bluetooth

FCCID: 2APOQ-T104A

Test Report No.:

CTL2606182011-WF

8DPSK_3DH5_HCH_2480MHz_Ant1_NTNV
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Annex for Bluetooth

FCCID: 2APOQ-T104A

Test Report No.: CTL2606182011-WF

2. Maximum Conducted Output Power

2.1 Test Result

2.1.1 Power
TX Frequency Packet Maximum Peak Conducted Output Power (dBm) .
Mode Type (MHz) Type ANT1 Limit Verdict
2402 DH5 -0.73 <=30 Pass
GFSK SISO 2441 DH5 -1.48 <=30 Pass
2480 DH5 -2.82 <=30 Pass
2402 2DH5 1.43 <=20.97 Pass
Pi/4ADQPSK SISO 2441 2DH5 0.72 <=20.97 Pass
2480 2DH5 -0.69 <=20.97 Pass
2402 3DH5 1.95 <=20.97 Pass
8DPSK SISO 2441 3DH5 1.23 <=20.97 Pass
2480 3DH5 -0.15 <=20.97 Pass
Note1: Antenna Gain: Ant1: 0.07dBi;
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Annex for Bluetooth
FCCID: 2APOQ-T104A

2.2 Test Graph

2.2.1 Power

Test Report No.: CTL2606182011-WF
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FCCID: 2APOQ-T104A
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Annex for Bluetooth

FCCID: 2APOQ-T104A

Test Report No.: CTL2606182011-WF
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Annex for Bluetooth

FCCID: 2APOQ-T104A

Test Report No.: CTL2606182011-WF
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FCCID: 2APOQ-T104A

8DPSK_3DH5_HCH_2480MHz_Ant1_NTNV
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Annex for Bluetooth

FCC ID: 2APOQ-T104A

3. Carrier Frequency Separation

3.1 Test Result

Test Report No.: CTL2606182011-WF

3.1.1 Ant1
Ant1
Mode X Frequency Packet Channel Separation 20dB Bandwidth Limit Verdict
Type (MHz) Type (MHz) (MHz) (MHz)
GFSK SISO HOPP DH5 1.002 0.918 >=0.918 Pass
Pi/4DQPSK SISO HOPP 2DH5 1.001 1.254 >=0.836 Pass
8DPSK SISO HOPP 3DH5 0.996 1.289 >=0.859 Pass
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Annex for Bluetooth Test Report No.: CTL2606182011-WF
FCCID: 2APOQ-T104A

3.2 Test Graph
3.2.1 Ant1

GFSK_DH5_HOPP_Ant1_NTNV

Ant: Ant1
CENT: 2441.5 MHz
Span: 2 MHz

| VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001

__| SweepTime: 1 ms
Sweep: Continue

571/ AN SN T TN TS T T ———— CSP: 1.002MHz

Mo

Level (dBm)

%) A SN S N S S SN S S —

i e e B e e S

—— Trace

90 J J J ; ; ; ; ; .
24405 24425

Frequency (MHz)

Pi/4ADQPSK_2DH5_HOPP_Ant1_NTNV

Ant: Ant1
| | CENT: 2441.5 MHz
H 2 H | Span: 2.4 MHz

I | ; ; | i i H i SweepPoint: 1001
e e e B b i b e |[SWhenTIMER IS
! ! ! ! ! ! ! ! ! Sweep: Continue

T B T i K CSP: 1.001MHz

Level (dBm)

_80 (SRR USROS SEVISSIP RIS SIS SISO SIS DI SNSRI SIS SIS S ——

—— Trace

-90 T T T T T T T T T
24403 24427

Frequency (MHz)

Page 20/ 54



Annex for Bluetooth Test Report No.: CTL2606182011-WF
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FCCID: 2APOQ-T104A

4. Number of Hopping Frequencies

4.1 Test Result

4.1.1 HoppNum

Test Report No.: CTL2606182011-WF

X

Frequency

Packet

Num of Hopping Frequencies

Mode Type (MHz) Type ANT1 Limit Verdict
GFSK SISO HOPP DH5 79 >=15 Pass
PI/4DQPSK SISO HOPP 2DH5 79 >=15 Pass
8DPSK SISO HOPP 3DH5 79 >=15 Pass
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FCCID: 2APOQ-T104A

4.2 Test Graph

4.2.1 HoppNum
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FCCID: 2APOQ-T104A

8DPSK_3DH5 _HOPP_Ant1_NTNV
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FCC ID: 2APOQ-T104A

Test Report No.: CTL2606182011-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)
DHA1 0.420 31.600 320 134.400 | <=400| Pass
GFSK |SISO| HOPP DH3 1.676 31.600 165 276.540 | <=400| Pass
DH5 2.924 31.600 116 339.184 | <=400| Pass
2DH1 0.426 31.600 319 135.894 | <=400| Pass
Pi/ADQPSK| SISO | HOPP | 2DH3 1.682 31.600 162 272.484 | <=400| Pass
2DH5 2.930 31.600 105 307.650 | <=400| Pass
3DH1 0.436 31.600 320 139.520 | <=400| Pass
8DPSK |SISO| HOPP | 3DH3 1.686 31.600 163 274.818 | <=400| Pass
3DH5 2.946 31.600 109 321.114 | <=400]| Pass
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5.2 Test Graph

5.2.1 Ant1

GFSK_DH1_HOPP_Ant1_NTNV

10 Ant: Ant1
CENT: 2441 MHz
Span: 0 Hz
RBW: 1 MHz
04 - - VBW. 1 MHz
Bl i i i Detector: Peak
TraceType: Clear
| | SweepPoint: 10001
-10 i = ! = SweepTime: 20 ms
Sweep: Single
Time of Pulse:
-20 0.420ms
=30

Level (dBm)
S

-60

=70

-80
—— Trace

-90 T T T T T T T T T

0.0 20.0
Time (ms)
GFSK_DH1_HOPP_Ant1_NTNV
10 Ant: Ant1

CENT: 2441 MHz
Span: 0 H.

r4

RBW: 100 kHz

VBW: 100 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 30001
SweepTime: 316 s
Sweep: Single

Number of Pulse:
320

Dwell Time
134 4ms

Level (dBm)

—— Trace
0.0 316
Time (s)

Page 26 / 54



Annex for Bluetooth Test Report No.: CTL2606182011-WF
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FCC ID: 2APOQ-T104A

Test Report No.: CTL2606182011-WF
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FCC ID: 2APOQ-T104A
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FCCID: 2APOQ-T104A

6. Unwanted Emissions In Non-restricted Frequency Bands

6.1 Test Result

Test Report No.: CTL2606182011-WF

6.1.1 Ref
> Frequency Packet Level of Reference
Mode Type (MHz) Type ANT (dBm)
2402 DH5 1 -1.05
2441 DH5 1 -1.82
GFSK SISO 2480 DH5 1 -3.13
-1.02
HOPP DH5 1 102
2402 2DH5 1 -1.11
2441 2DH5 1 -1.75
Pi/4DQPSK SISO 2480 2DH5 1 -3.20
-1.34
HOPP 2DH5 1 132
2402 3DH5 1 -1.07
2441 3DH5 1 -1.82
8DPSK SISO 2480 3DH5 1 -3.19
-1.18
HOPP 3DH5 1 118
6.1.2 CSE
TX Frequency Packet Level of Reference Limit .
Mode Type (MHz) Type ANT (dBm) (dBm) Verdict
2402 DH5 1 -1.05 -21.05 Pass
2441 DH5 1 -1.82 -21.82 Pass
GFSK SISO 2480 DH5 1 -3.13 -23.13 Pass
-1.02 -21.02 Pass
HoPP DH5 ! -1.02 -21.02 Pass
2402 2DH5 1 -1.11 -21.11 Pass
2441 2DH5 1 -1.75 -21.75 Pass
Pi/ADQPSK SISO 2480 2DH5 1 -3.20 -23.20 Pass
-1.34 -21.34 Pass
HoPP 2DH5 ! -1.34 -21.34 Pass
2402 3DH5 1 -1.07 -21.07 Pass
2441 3DH5 1 -1.82 -21.82 Pass
8DPSK SISO 2480 3DH5 1 -3.19 -23.19 Pass
-1.18 -21.18 Pass
HoPP 3DH5 ! -1.18 -21.18 Pass
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6.2 Test Graph
6.2.1 Ref
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