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ANNEX D TEST DATA

For

Project No.: 8231EU010902W
Client: Wireless Express Inc
Product Name: Rocketman bluetooth speaker& galaxy projector
Model No.: EBS5-240302
FCC ID: 2A4HD-WE-ROCKETMAN
Technology: Bluetooth BDR&EDR

J
Test Engineer: /[( ’%7 ?Ju
Test Date: 2024-07-19

SHENZHEN EU TESTING LABORATORY LIMITED
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Test Summary

Item Result
Duty Cycle Pass
Bandwidth Pass
Maximum Conducted Output Power Pass
Carrier Frequency Separation Pass
Number of Hopping Frequencies Pass
Time of Occupancy (Dwell Time) Pass
Unwanted Emissions In Non-restricted Frequency Bands Pass

SHENZHEN EU TESTING LABORATORY LIMITED
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1. Duty Cycle

1.1 Test Result

1.1.1 Antl
Ant1
Mode TX | Frequency | Packet | T on | Period | Duty Cycle Duty Cycle Max. DC
Type (MHZz) Type (ms) (ms) (%) Correction Factor (dB)| Variation (%)
2402 DH5 | 2.887 | 3.750 76.99 1.14 0.01
GFSK SISO 2441 DH5 | 2.887 | 3.749 77.01 1.13 0.03
2480 DH5 | 2.880 | 3.750 76.80 1.15 0.01
2402 2DH5 | 2.893 | 3.751 77.13 1.13 0.03
/4-DQPSK| SISO 2441 2DH5 | 2.893 | 3.751 77.13 1.13 0.03
2480 2DH5 | 2.893 | 3.751 77.13 1.13 0.03
2402 3DH5 | 2.896 | 3.751 77.21 1.12 0.03
8DPSK | SISO 2441 3DH5 | 2.888 | 3.750 77.01 1.13 0.03
2480 3DH5 | 2.888 | 3.749 77.03 1.13 0.01

SHENZHEN EU TESTING LABORATORY LIMITED
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Address: 101, Building B1, Fugiao Fourth Area, Qiaotou Community,
Fuhai Subdistrict, Baoan District, Shenzhen, Guangdong, China

Website: www.eu-test.com

Tel: (86)-755-2357-9714

Email: Service@eu-test.com
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Address: 101, Building B1, Fugiao Fourth Area, Qiaotou Community,
Fuhai Subdistrict, Baoan District, Shenzhen, Guangdong, China

Website: www.eu-test.com

Tel: (86)-755-2357-9714 Email:
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Address: 101, Building B1, Fugiao Fourth Area, Qiaotou Community,
Fuhai Subdistrict, Baoan District, Shenzhen, Guangdong, China
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2. Bandwidth
2.1 Test Result
2.1.1 OBW
TX Frequency Packet 99% Occupied Bandwidth (MHz) .
Mode Type (MHz) Type | ANT Result Limit Verdict
2402 DH5 1 0.919 / Pass
GFSK SISO 2441 DH5 1 0.937 / Pass
2480 DH5 1 0.945 / Pass
2402 2DH5 1 1.197 / Pass
m/4-DQPSK SISO 2441 2DH5 1 1.209 / Pass
2480 2DH5 1 1.219 / Pass
2402 3DH5 1 1.207 / Pass
8DPSK SISO 2441 3DH5 1 1.213 / Pass
2480 3DH5 1 1.214 / Pass
2.1.2 20dB BW
TX Frequency Packet 20dB Bandwidth (MHz) .
Mode Type (MHz) Type ANT Result Limit Verdict
2402 DH5 1 1.037 / Pass
GFSK SISO 2441 DH5 1 1.043 / Pass
2480 DH5 1 1.051 / Pass
2402 2DH5 1 1.331 / Pass
m/4-DQPSK SISO 2441 2DH5 1 1.343 / Pass
2480 2DH5 1 1.341 / Pass
2402 3DH5 1 1.321 / Pass
8DPSK SISO 2441 3DH5 1 1.321 / Pass
2480 3DH5 1 1.318 / Pass

SHENZHEN EU TESTING LABORATORY LIMITED
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2.2 Test Graph
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3. Maximum Conducted Output Power

3.1 Test Result

3.1.1 Power
T Fraquency Packet Maximum Peak Conducted Output Power _
Mode Tvoe (MHz) Tvpe (dBm) Verdict
P yp ANT1 Limit
2402 DH5 1.95 <=20.97 Pass
GFSK SISO 2441 DH5 2.54 <=20.97 Pass
2480 DH5 2.56 <=20.97 Pass
2402 2DH5 3.01 <=20.97 Pass
m/4-DQPSK SISO 2441 2DH5 3.27 <=20.97 Pass
2480 2DH5 3.30 <=20.97 Pass
2402 3DH5 3.29 <=20.97 Pass
8DPSK SISO 2441 3DH5 3.58 <=20.97 Pass
2480 3DH5 3.62 <=20.97 Pass
4. Carrier Frequency Separation
4.1 Test Result
4.1.1 Antl
Ant1
X Frequency | Packet | Channel Separation | 20dB Bandwidth Limit .
Mode | 106 | (MH2) Type (MHz) (MHz) (MHz) | verdict
GFSK SISO HOPP DH5 1.014 1.051 >=0.701 Pass
m/4-DQPSK| SISO HOPP 2DH5 1.001 1.343 >=0.895 Pass
8DPSK SISO HOPP 3DH5 1.006 1.321 >=0.881 Pass

SHENZHEN EU TESTING LABORATORY LIMITED



S,

EU-LAB Page 21 of 68 Report No.: 8231EU010902W-AD

4.2 Test Graph
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5. Number of Hopping Frequencies
5.1 Test Result
5.1.1 HoppNum
TX Frequency Packet Num of Hopping Frequencies .
Mode Type (MHz) Type ANT Limit Verdict
GFSK SISO HOPP DH5 79 >=15 Pass
/4-DQPSK SISO HOPP 2DH5 79 >=15 Pass
8DPSK SISO HOPP 3DH5 79 >=15 Pass

SHENZHEN EU TESTING LABORATORY LIMITED

Qiaotou Community
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5.2 Test Graph

5.2.1 HoppNum
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6. Time of Occupancy (Dwell Time)

6.1 Test Result

6.1.1 Antl
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 0.386 31.600 319 123.134 |<=400| Pass
GFSK |SISO| HOPP | DH3 1.636 31.600 159 260.124 |<=400| Pass
DH5 2.886 31.600 104 300.144 |<=400| Pass
T1/4- 2DH1 0.394 31.600 317 124.898 |<=400| Pass
DQPSK SISO| HOPP |2DH3 1.648 31.600 160 263.680 |<=400| Pass
2DH5 2.894 31.600 102 295.188 |<=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 31.600 106 306.552 |<=400| Pass

SHENZHEN EU TESTING LABORATORY LIMITED



EU-LAB

6.2 Test Graph

6.2.1 Antl

Page 27 of 68 Report No.: 8231EU010902W-AD

GFSK_DH1_HOPP_Ant1_NTNV

Level (dBm)

2 Ant: Antl
CENT: 2441 MHz
Span: 0 Hz
10 4 RBW: 1 MHz
VBW: 1 MHz
Detector: Peak
= TraceType: Clear
01 | SweepPoint: 10001
SweepTime: 20 ms
Sweep: Single
-=10 4
Time of Pulse:
0.386ms
—_ 320
E
m
=l
= =30
[H]
>
[ H]
— =40
=50
—-60
_?G 4
— Trace
—80 1
.0
Time (ms)
GFSK_DH1_HOPP_Ant1_NTNV
el Ant: Antl
CENT: 2441 MHz
Span: 0 Hz
10 RBW: 100 kHz
VBW: 100 kHz

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

Number of Pulse:
319

Dwell Time:
123.134ms

— Trace

316

Time (s)

SHENZHEN EU TESTING LABORATORY LIMITED



S,

EU-LAB Page 28 of 68 Report No.: 8231EU010902W-AD

GFSK_DH3 HOPP_Antl NTNV
20 Ant: Ant1
CENT: 2441 MHz
Span: 0 Hz
10 4 { RBW: 1 MHz
VBW: 1 MHz
Detector: Peak
[er—— TraceType: Clear
04 SweepPoint: 10001
SweepTime: 20 ms
Sweep: Single
-=10 4
Time of Pulse:
l.63bms
—_ 320
E
m
=l
= =301
[H]
>
[ H]
— =40
— Trace
T T T T T T T 1
20.0
Time (ms)
GFSK_DH3 HOPP_Antl NTNV
20 Ant: Antl
CENT: 2441 MHz
Span: 0 Hz
10 : : : RBW: 100 kHz
VBW: 100 kHz
Detector: Peak
TraceType: MAX Hold
0 1 SweepPoint: 30001
SweepTime: 31.6 s
Sweep: Single
_10 -
Number of Pulse:
— _20 159
£ Dwell Time:
o 260.124ms
o
— -30
[]
>
[]
—1 —40
=50
—-60
-70
—— Trace
—80 + 1
31.6
Time (s)

SHENZHEN EU TESTING LABORATORY LIMITED

\address: 10 pullding b Fuaiao Fourth Area, Qiaotou Community Website




EU-LAB

Page 29 of 68 Report No.: 8231EU010902W-AD

GFSK_DH5 _HOPP_Ant1_NTNV

2 Ant: Antl
CENT: 2441 MHz
Span: 0 Hz
10 4 REW: 910 kHz
VBW: 910 kHz
Detector: Peak
TraceType: Clear
04 SweepPoint: 10001
SweepTime: 20 ms
Sweep: Single
-=10 4
Time of Pulse:
2.886ms
—_ 320
E
m
=l
= =301
[H]
>
[ H]
— =40
. ‘ m
~60 1 ‘ | ff
—70 4 ‘
— Trace
-80 T
0.0 20.0
Time (ms)
GFSK_DH5 HOPP Ant1 NTNV
20 Ant: Antl
CENT: 2441 MHz
Span: 0 Hz
10 RBW: 100 kHz
VBW: 100 kHz
Detector: Peak
TraceType: MAX Hold
0 1 SweepPoint: 30001
SweepTime: 31.6 s
Sweep: Single
-10
Number of Pulse:
— _20 104
£ Dwell Time:
o 300.144ms
e
— -30
[]
>
[0]
o H ‘ ‘
=50 ‘ ” ‘ | “ ‘
—-60
-70
—— Trace
—80 + 1
0.0 31.6

Time (s)

SHENZHEN EU TESTING LABORATORY LIMITED



EU-LAB Page 30 of 68 Report No.: 8231EU010902W-AD

T/4-DQPSK_2DH1_HOPP_Ant1_NTNV

2 Ant: Antl
CENT: 2441 MHz
Span: 0 Hz
10 4 i RBW: 1 MHz
VBW: 1 MHz
Detector: Peak
| TraceType: Clear
04 I SweepPoint: 10001
SweepTime: 20 ms
Sweep: Single
-=10 4
Time of Pulse:
0.3%94ms
—_— _20 B 1
E
m
=l
= =301
g I
>
[ H]
— =40 1
— Trace
-80 T T T T T T T T T
0.0 20.0
Time (ms)
/4-DQPSK_2DH1_HOPP_Ant1_NTNV
20 Ant: Antl
CENT: 2441 MHz
Span: 0 Hz
10 : : : RBW: 100 kHz
VBW: 100 kHz
Detector: Peak
0 TraceType: MAX Hold

SweepPoint: 30001
SweepTime: 31.6 s
Sweep: Single

Number of Pulse:
317

|
N
o

Dwell Time:
124.898ms

Level (dBm)
R S
o o o

|
o
o

-70

—— Trace
—80 + T T T T T

0.0 ' 316
Time (s)

SHENZHEN EU TESTING LABORATORY LIMITED



EU-LAB

Page 31 of 68 Report No.: 8231EU010902W-AD

T/4-DQPSK_2DH3_HOPP_AntL_NTNV

Level (dBm)

2 Ant: Antl
CENT: 2441 MHz
Span: 0 Hz
10 4 RBW: 1 MHz
VBW: 1 MHz
Detector: Peak
| TraceType: Clear
04 T SweepPoint: 10001
SweepTime: 20 ms
Sweep: Single
-10 4
Time of Pulse:
l.648ms
—_ 320
E
m
=l
= =301
[H]
>
[ H]
— =40
- m
~60 .
=70 1 * |
— Trace
-80
0.0 20.0
Time (ms)
m4-DQPSK_2DH3 HOPP Antl NTNV
20 Ant: Antl
CENT: 2441 MHz
Span: 0 Hz
10 RBW: 100 kHz
VBW: 100 kHz
Detector: Peak
0 TraceType: MAX Hold

|
N
o

|
w
o

|
B
o

|
w
o

|
o
o

-70

—80 +

SweepPoint: 30001
SweepTime: 31.6 s
Sweep: Single

Number of Pulse:
160

Dwell Time:
263.68ms

—— Trace

0.0

316
Time (s)

SHENZHEN EU TESTING LABORATORY LIMITED




S,

EU-LAB Page 32 of 68 Report No.: 8231EU010902W-AD

T/4-DQPSK_2DH5_HOPP_AntL_NTNV

20 T Ant: Antl
| CENT: 2441 MHz
Span: 0 Hz
10 4 { RBW: 1 MHz
VBW: 1 MHz
Detector: Peak
m TraceType: Clear
04 1 SweepPoint: 10001
SweepTime: 20 ms
Sweep: Single
-=10 4
Time of Pulse:
2.894ms
—_ 20 1
E
m
=l
= =301
[H]
>
[ H]
s |
— Trace
—80 T T T T T T T T T
0.0 20.0
Time (ms)
/4-DQPSK_2DH5 HOPP_Antl NTNV
20 Ant: Antl
CENT: 2441 MHz
Span: 0 Hz
10 4 ! | ! RBW: 100 kHz
VBW: 100 kHz

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

_10 -

Number of Pulse:
102

|
N
o

Dwell Time:
295.188ms

Level (dBm)
|

|
B
o

|
w
o

|
o
o

—70

—— Trace

—80 + T T T T T T T T T 1
0.0 316

Time (s)

SHENZHEN EU TESTING LABORATORY LIMITED

\ddress: 101, Building B1, Fugiao Fourth Area, Qlaotou Community Website




EU-LAB Page 33 of 68 Report No.: 8231EU010902W-AD

8DPSK_3DH1_HOPP_Ant1_NTNV

2 Ant: Antl
CENT: 2441 MHz
Span: 0 Hz
10 4 | RBW: 1 MHz
VBW: 1 MHz
Detector: Peak
" TraceType: Clear
04 1 SweepPoint: 10001
SweepTime: 20 ms
Sweep: Single
-=10 4

Time of Pulse:

— 3201 | 0.392ms

E

m

=l

= =301

[H]

>

[ H]

— =40

Time (ms)

8DPSK_3DH1_HOPP_Ant1_NTNV

20

Ant: Antl
CENT: 2441 MHz
Span: 0 Hz
10 : : : RBW: 100 kHz
VBW: 100 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 30001
SweepTime: 31.6 s
Sweep: Single

Number of Pulse:
320

|
N
o

Dwell Time:
125.44ms

Level (dBm)
R S
o o o

|
o
o

-70

—— Trace
—80 + T T T T T

0.0 ' 316
Time (s)

SHENZHEN EU TESTING LABORATORY LIMITED



EU-LAB Page 34 of 68 Report No.: 8231EU010902W-AD

8DPSK_3DH3 _HOPP_Ant1_NTNV

20 Ant: Antl

CENT: 2441 MHz

Span: 0 Hz

10 4 i { RBW: 1 MHz

VBW: 1 MHz

Detector: Peak
TraceType: Clear

04 m Sweepyl"%int: 10001

SweepTime: 20 ms

Sweep: Single

Time of Pulse:
—~20 - L642ms

Level (dBm)
|
a

— Trace
-80 T T T T T T T T T
0.0 20.0
Time (ms)
8DPSK_3DH3 HOPP Ant1 NTNV

20 Ant: Antl
CENT: 2441 MHz
Span: 0 Hz

10 : : : RBW: 100 kHz
VBW: 100 kHz
Detector: Peak

0 TraceType: MAX Hold

SweepPoint: 30001
SweepTime: 31.6 s
Sweep: Single

Number of Pulse:
167

|
N
o

E Dwell Time:
o 274.214ms
e
= -30
[
>
(0]
-1 —-40

-50

-60

-70

—— Trace
—80 + T T T T T T T T T 1
0.0 31.6

Time (s)

SHENZHEN EU TESTING LABORATORY LIMITED



S,

EU-LAB Page 35 of 68 Report No.: 8231EU010902W-AD

8DPSK_3DH5 HOPP_Ant1_NTNV

20 T Ant: Antl
| CENT: 2441 MHz
| Span: 0 Hz
10 4 | | REW: 1 MHz
| VBW: 1 MHz
| Detector: Peak
Rt TraceType: Clear
04 SweepPoint: 10001
SweepTime: 20 ms
Sweep: Single
-=10 4
Time of Pulse:
2.892ms
—_ 20 1
E
m
=l
= =301
[H]
>
[ H]
— =40
Ll | M
—&60 ! ¥ Ll | 11
—70 |
;
| —— Trace
—80 T T T T T T T T T
0.0 20.0
Time (ms)
8DPSK_3DH5 HOPP Ant1 NTNV
20 Ant: Antl
CENT: 2441 MHz
Span: 0 Hz
10 - ! i i RBW: 100 kHz
VBW: 100 kHz

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

_10 -

Number of Pulse:
106

|
N
o

Dwell Time:
306.552ms

Level (dBm)
|

|
B
o

|
w
o

|
o
o

-70

—— Trace

—80 + T T T T T T T T T 1
0.0 316

Time (s)

SHENZHEN EU TESTING LABORATORY LIMITED



EU-LAB Page 36 of 68 Report No.: 8231EU010902W-AD

7. Unwanted Emissions In Non-restricted Frequency Bands

7.1 Test Result

7.1.1 Ref
TX Frequency Packet Level of Reference
Mode Type (MHz) Type sl (dBm)
2402 DH5 1 1.60
2441 DH5 1 2.33
GFSK SISO 2480 DH5 1 2.30
2.41
HOPP DH5 1 > 41
2402 2DH5 1 2.06
2441 2DH5 1 2.35
m/4-DQPSK SISO 2480 2DH5 1 2.30
2.42
HOPP 2DH5 1 5 42
2402 3DH5 1 2.00
2441 3DH5 1 2.38
8DPSK SISO 2480 3DH5 1 2.32
2.42
HOPP 3DH5 1 542
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.

7.1.2 CSE
X Frequency Packet Level of Reference Limit .
Mode Type (MHz) Type ANT (dBm) (dBm) Verdict

2402 DH5 1 1.60 -18.40 Pass
2441 DH5 1 2.33 -17.67 Pass
GFSK SISO 2480 DH5 1 2.30 -17.70 Pass
2.41 -17.59 Pass
HOPP DHS ! 2.41 -17.59 Pass
2402 2DH5 1 2.06 -17.94 Pass
2441 2DH5 1 2.35 -17.65 Pass
m/4-DQPSK SISO 2480 2DH5 1 2.30 -17.70 Pass
2.42 -17.58 Pass
HOPP 2DHS ! 2.42 -17.58 Pass
2402 3DH5 1 2.00 -18.00 Pass
2441 3DH5 1 2.38 -17.62 Pass
8DPSK SISO 2480 3DH5 1 2.32 -17.68 Pass
242 -17.58 Pass
HOPP 3DHS ! 242 17.58 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.

SHENZHEN EU TESTING LABORATORY LIMITED
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7.2.1 Ref
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