Shenzhen CTL Testing Technology Co., Ltd.

Floor 1-A, Baisha Technology Park, No.3011, Shahexi Road, Nanshan District, Shenzhen, China 518055

Tel: +86-755-89486194 E-mail: cti@ctl-lab.com

Annex for Bluetooth
Test Report No.: CTL2508258051-WF

TABLE OF CONTENTS

Annex for Bluetooth

..................................................................................................................................... 1
IR == 1o T 1V o L { o RS US 2
2. Maximum Conducted OUIPUL POWET ..ottt e e e e e e e s e s rreaeeeaaeeeanas 13
3. Carrier FreqUENCY SEPAratiON .......coiii i e e e e e e e e e e s et r e e e e e e e e e e anaaraes 19
4. Number of HOPPING FrEQUENCIES .......ooiiiiiiiieeeee e et e e e e e e et r e e e e e aeeeaans 22
5. Time of Occupancy (DWEIl TIME) .......uuuriiiiiiei e e e e e e e e e e e aarraeeeeaaeas 25

6. Unwanted Emissions In Non-restricted Frequency Bands............cc.oooiiiiiiiiiiieiie e 35



Annex for Bluetooth Test Report No.: CTL2508258051-WF
FCC ID: 2BRWN-SFX80

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 0.866 / Pass
GFSK SISO 2441 DH5 1 0.884 / Pass
2480 DH5 1 0.883 / Pass
2402 2DH5 1 1.172 / Pass
Pi/4ADQPSK SISO 2441 2DH5 1 1.179 / Pass
2480 2DH5 1 1.172 / Pass
2402 3DH5 1 1.183 / Pass
8DPSK SISO 2441 3DH5 1 1.192 / Pass
2480 3DH5 1 1.187 / Pass
1.1.2 20dB BW
TX Frequenc Packet 20dB Bandwidth (MHz) .
Mode Type (I\(jIHz) / Type ANT Result Limit Verdict
2402 DH5 1 0.954 / Pass
GFSK SISO 2441 DH5 1 0.966 / Pass
2480 DH5 1 0.956 / Pass
2402 2DH5 1 1.287 / Pass
Pi/ADQPSK SISO 2441 2DH5 1 1.316 / Pass
2480 2DH5 1 1.323 / Pass
2402 3DH5 1 1.310 / Pass
8DPSK SISO 2441 3DH5 1 1.311 / Pass
2480 3DH5 1 1.310 / Pass
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Annex for Bluetooth
FCCID: 2BRWN-SFX80

1.2 Test Graph

1.2.1 OBW

Test Report No.: CTL2508258051-WF
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Annex for Bluetooth Test Report No.: CTL2508258051-WF

FCCID: 2BRWN-SFX80

GFSK_DH5_HCH_2480MHz_Ant1_NTNV
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Annex for Bluetooth Test Report No.: CTL2508258051-WF

FCCID: 2BRWN-SFX80

Pi/4ADQPSK_2DH5 MCH_2441MHz_Ant1_NTNV

Ant: Ant1

TracaType: MAX Hold

SweepPoint: 1001
-10 | SweepTime: 2.67 ms
'\J Sweep: Confinue
99% OBW=1.172 MH;
_20 4 i 3 ‘ + . - + Maker: z

er:

\.\I 1. 2440 426 MHz
-20.25 dBm

2. 2441 605 MHz

=30 -21.70 dBm

Level (dBm)
4

E I

g

0 | | | | m%ﬂw M\M

-60
_?0 4
-80
— Trace
"90 T T T L] ¥ T ¥ ¥ T
24392 24428
Frequency (MHz)
Pi/4ADQPSK_2DH5 HCH 2480MHz_Ant1 NTNV
10 Ant: Ant1
CENT: 2480 MHz
o R Lo

TracaT{ps. MAX Hold
SweepPoint: 1001
-10 | SweepTime: 2.67 ms
f.:\% Sweep: Continue
1 \ 99% OBW=1.172 MH:
-20 I i | ) 1 Maker: . z
M\

er.
1. 2479 430 MHz
=18 92 dBm
2. 2480 602 MHz
-20.76 dBm

Level (dBm)
e
(=]

—— Trace
=90 T T T T T T T T T
24782 24818

Frequency (MHz)

Page 5/ 51
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FCCID: 2BRWN-SFX80

8DPSK_3DH5_LCH_2402MHz_Ant1_NTNV
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Annex for Bluetooth Test Report No.: CTL2508258051-WF

FCCID: 2BRWN-SFX80

8DPSK_3DH5_HCH_2480MHz_Ant1_NTNV
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Annex for Bluetooth

FCCID: 2BRWN-SFX80

1.2.2 20dB BW

Test Report No.: CTL2508258051-WF

GFSK_DH5_LCH_2402MHz_Ant1_NTNV
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Annex for Bluetooth Test Report No.: CTL2508258051-WF

FCCID: 2BRWN-SFX80

GFSK_DH5_HCH_2480MHz_Ant1_NTNV
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Annex for Bluetooth

FCCID: 2BRWN-SFX80

Test Report No.: CTL2508258051-WF

Pi/4ADQPSK_2DH5 MCH_2441MHz_Ant1_NTNV
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FCCID: 2BRWN-SFX80

8DPSK_3DH5_LCH_2402MHz_Ant1_NTNV

-10

—20

I
YT

Ant: Ant1
CENT: 2402 MHz

S%an: 3.6 MHz
RBW: 36 kHz

TracaT{ps. AKX Hold

SweepPoint: 1001

SweepTime: 2.67 ms

Sweep: Confinue

-20dB BW:1.310MHz
ker:

1. 2401.368 MHz

-27.69 dBm
2. 2401856 MHz

- =30 -7.69 dBm
= 3. 2402 678 MHz
-27 .69 dBm
g [
= =401
[
&
— 50 1
ol pA
\/ \
_?0 -
_eu -
— Trace
-90 T
24002 24038
Frequency (MHz)
8DPSK_3DH5 MCH_2441MHz_Ant1 NTNV
10 Ant: Ant1
CENT: 2441 MHz
S%an: 3.6 MHz
RBW: 36 kHz
0- 5 VBW: 110 kHz
Detector: Peak
TracaT{ps. MAX Hold
SweepPoint: 1001
-10 1 SweepTime: 2.67 ms
Sweep: Confinue
-20dB BW:1.311MHz
-20 - : y er:
‘k‘ b 1. 2440 368 MHz

=30

Level (dBm)
e
(=]

ey

1
wm
(=]

L

&
=1

-70

-80 |

-90

ool

-25.70 dBm

2. 2440852 MHz
-5.70 dBm

3. 2441 679 MHz
-25.70 dBm

—— Trace

24392

Frequency (MHz)

24428

Page 11/ 51




Annex for Bluetooth Test Report No.: CTL2508258051-WF

FCCID: 2BRWN-SFX80

8DPSK_3DH5_HCH_2480MHz_Ant1_NTNV
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Annex for Bluetooth Test Report No.: CTL2508258051-WF

FCCID: 2BRWN-SFX80

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 -5.55 <=30 Pass
GFSK SISO 2441 DH5 -3.37 <=30 Pass
2480 DH5 -2.89 <=30 Pass
2402 2DH5 -4.73 <=20.97 Pass
Pi/4ADQPSK SISO 2441 2DH5 -2.68 <=20.97 Pass
2480 2DH5 -2.09 <=20.97 Pass
2402 3DH5 -4.32 <=20.97 Pass
8DPSK SISO 2441 3DH5 -2.29 <=20.97 Pass
2480 3DH5 -1.63 <=20.97 Pass
Note1: Antenna Gain: Ant1: 1.08dBi;
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Annex for Bluetooth
FCCID: 2BRWN-SFX80

2.2 Test Graph

2.2.1 Power

Test Report No.: CTL2508258051-WF
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FCCID: 2BRWN-SFX80

GFSK_DH5_HCH_2480MHz_Ant1_NTNV
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FCCID: 2BRWN-SFX80

Test Report No.: CTL2508258051-WF

Pi/4ADQPSK_2DH5 MCH_2441MHz_Ant1_NTNV
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FCCID: 2BRWN-SFX80

Test Report No.: CTL2508258051-WF

8DPSK_3DH5_LCH_2402MHz_Ant1_NTNV
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FCCID: 2BRWN-SFX80

8DPSK_3DH5_HCH_2480MHz_Ant1_NTNV
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Annex for Bluetooth

FCCID: 2BRWN-SFX80

3. Carrier Frequency Separation

3.1 Test Result

Test Report No.: CTL2508258051-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 0.978 1.005 >=0.67 Pass
Pi/4ADQPSK SISO HOPP 2DH5 1.001 1.313 >=0.875 Pass
8DPSK SISO HOPP 3DH5 1.001 1.311 >=0.874 Pass
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FCCID: 2BRWN-SFX80

3.2 Test Graph
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FCCID: 2BRWN-SFX80
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Annex for Bluetooth Test Report No.: CTL2508258051-WF

FCCID: 2BRWN-SFX80

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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Annex for Bluetooth Test Report No.: CTL2508258051-WF
FCCID: 2BRWN-SFX80

4.2 Test Graph

4.2.1 HoppNum
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Test Report No.: CTL2508258051-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 0.384 31.600 319 122.496 | <=400| Pass
GFSK |SISO| HOPP DH3 1.636 31.600 168 274.848 | <=400| Pass
DH5 2.890 31.600 106 306.340 | <=400| Pass
2DH1 0.390 31.600 318 124.020 | <=400| Pass
Pi/4DQPSK| SISO | HOPP | 2DH3 1.648 31.600 154 253.792 | <=400| Pass
2DH5 2.896 31.600 106 306.976 | <=400| Pass
3DH1 0.396 31.600 320 126.720 | <=400| Pass
8DPSK |SISO| HOPP | 3DH3 1.648 31.600 154 253.792 | <=400| Pass
3DH5 2.896 31.600 101 292.496 | <=400| Pass
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5.2 Test Graph

5.2.1 Ant1

Test Report No.: CTL2508258051-WF
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FCCID: 2BRWN-SFX80
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Pi/ADQPSK_2DH1_HOPP_Ant1_NTNV

0 Ant: Anti
CENT: 2441 MHz
Span: 0 Hz
RBW: 1 MHz
0 VBW: 1 MHz
_Il;lelec%_m Pe(."nlk
raceType: Clear
Ll Swsspg'?:-mt. 10001
-10 SweepTime: 20 ms
Sweep: Single
~20 4 Tlmsonrli_lzulse
=20
E
g
= 40
[4
>
[+
— 50
-60 t ‘
-70 ) |
_80 -
— Trace
-90 T T T T T T T T T
0.0 200
Time (ms)
Pi/4ADQPSK_2DH1_HOPP_Ant1_NTNV
L Ant: Anti
CENT: 2441 MHz
Span: 0 Hz
RBW: 100 kHz
0 VBW: 100 kHz

Detector: Peak
TracaType: MAX Hold
SweepPoint: 30001
SweepTime: 3165
Sweep: Single

MNumber of Pulse
318

Crwell Time:
124 02ms
e
[an]}
Z
o
>
[+ H]
-
— Trace
-90 + T T T T T T T T T 1
0.0 36

Time (s)

Page 29/ 51



Annex for Bluetooth Test Report No.: CTL2508258051-WF

FCCID: 2BRWN-SFX80

Pi/ADQPSK_2DH3_HOPP_Ant1_NTNV

0 Ant: Anti
CENT: 2441 MHz
Span: 0 Hz
RBW: 1 MHz
04 VBW: 1 MHz
_II'.:Ialec_ETor Pe(."nlk
raceType: Clear
m Swsepg?}mt. 10001
-10 SweepTime: 20 ms
Sweep: Single
~20 4 T]lm‘ewnlfnzulse
=20
E
g
= —40 1
[
=
@
— 50
-60
=70
_80 -
— Trace
-90 T T T T T T T T T
0.0 200
Time (ms)
Pi/4ADQPSK_2DH3 HOPP_Ant1_NTNV
10 Ant: Ant1

CENT: 2441 MHz
Span: 0 Hz
RBW: 100 kHz
04 : S - ] ' - - - VBW. 100 kHz

| | i i i Detector: Peak
TraceType: MAX Hold
SweepPoint: 30001
SweepTime: 31.6 s
Sweep: Single

Number of Pulse:
154

Dwell Time:
253.792ms

Level (dBm)

—— Trace

316

Page 30/ 51



Annex for Bluetooth Test Report No.: CTL2508258051-WF

FCCID: 2BRWN-SFX80

Pi/ADQPSK_2DH5 HOPP_Ant1_NTNV

0 Ant: Anti
CENT: 2441 MHz
Span: 0 Hz
RBW: 1 MHz
04 VBW: 1 MHz
Detector: Paak
m TracaType: Clear
SweepPoint: 10001
-10 SweepTime: 20 ms
Sweep: Single
~20 4 TI!YIE ur!nsf-;'ulse
=20
E
g
= 40
[4
=
@
— 50
— Trace
-90
0.0 200
Time (ms)
Pi/4ADQPSK_2DH5 HOPP_ Ant1 NTNV
10 Ant: Ant1

CENT: 2441 MHz
Span: 0 Hz
RBW: 100 kHz
04 : S - ] ' - - - VBW. 100 kHz

| | i i i Detector: Peak
TraceType: MAX Hold
SweepPoint: 30001
SweepTime: 31.6 s
Sweep: Single

Number of Pulse:
106

Dwell Time:
306.976ms

Level (dBm)

—— Trace

1
316

Time (s)

Page 31/ 51



Annex for Bluetooth Test Report No.: CTL2508258051-WF

FCCID: 2BRWN-SFX80

8DPSK_3DH1_HOPP_Ant1_NTNV

0 Ant: Anti
CENT: 2441 MHz
Span: 0 Hz
RBW: 1 MHz
0 [ VBW: 1 MHz
Detector: Paak
‘ TraceTg]ps Clear
SweepPoint: 10001
-10 SweepTime: 20 ms
Sweep: Single
~20 4 Time ur:_lzulse

=20

E

g

= 40

[4

>

[+

— 50
— Trace

200
Time (ms)

8DPSK_3DH1_HOPP_Ant1_NTNV

Ant: Ant1

CENT: 2441 MHz
Span: 0 Hz

RBW: 100 kHz

0 VBW: 100 kHz
Detector: Peak
TraceT‘\{]pe MAX Hold
SweepPoint: 30001
SweepTime: 3165
Sweep: Single

MNumber of Pulse

Drwell Time:

126.72ms
e
[an]}
Z
o
=
[ ]
-

— Trace

-90 + T T T T T T T T T 1
0.0 e

Time (s)

Page 32/ 51



Annex for Bluetooth

FCCID: 2BRWN-SFX80
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6. Unwanted Emissions In Non-restricted Frequency Bands

6.1 Test Result

Test Report No.: CTL2508258051-WF

6.1.1 Ref
TX Frequency Packet Level of Reference
Mode Type (MHz) Type ANT (dBm)
2402 DH5 1 -8.06
GFSK SISO 2441 DH5 1 -5.37
2480 DH5 1
2402 2DH5 1 -7.99
Pi/4ADQPSK SISO 2441 2DH5 1 -5.28
2480 2DH5 1
2402 3DH5 1 -7.95
8DPSK SISO 2441 3DH5 1 -5.23
2480 3DH5 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.

6.1.2 CSE
TX Frequency Packet Level of Reference Limit .
Mode Type (MHz) Type ANT (dBm) (dBm) Verdict
2402 DH5 1 -4.18 -24.18 Pass
2441 DH5 1 -4.18 -24.18 Pass
GFSK SISO 2480 DH5 1 -4.18 -24.18 Pass
-4.18 -24.18 Pass
HOPP DHS ! -4.18 -24.18 Pass
2402 2DH5 1 -4.02 -24.02 Pass
2441 2DH5 1 -4.02 -24.02 Pass
Pi/4ADQPSK SISO 2480 2DH5 1 -4.02 -24.02 Pass
-4.02 -24.02 Pass
HOPP 2DHS ! -4.02 -24.02 Pass
2402 3DH5 1 -4.07 -24.07 Pass
2441 3DH5 1 -4.07 -24.07 Pass
8DPSK SISO 2480 3DH5 1 -4.07 -24.07 Pass
-4.07 -24.07 Pass
HOPP 3DHS ! -4.07 -24.07 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.

Page 35/ 51




Annex for Bluetooth Test Report No.: CTL2508258051-WF
FCCID: 2BRWN-SFX80

6.2 Test Graph
6.2.1 Ref
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6.2.2 CSE
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