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ANNEX D TEST DATA

For

Project No.: 8328EU012611W
Client: Shenzhen Rango Innovation Technology co., Ltd.
Product Name: Storm A2 Dongle
Model No.: StormA2P
FCC ID: 2AYJI-STORMA2P
Technology: Bluetooth BDR&EDR

/
Test Engineer: A 71{7 LA“
Test Date: 2025-04-21

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 Ant1

Ant1
Mode TX | Frequency | Packet | T on | Period | Duty Cycle Duty Cycle Max. DC
Type (MHz) Type | (ms) (ms) (%) Correction Factor (dB)| Variation (%)

2402 DH5 | 2.893 | 3.750 77.15 1.13 0.03
GFSK SISO 2441 DH5 | 2.892 | 3.750 7712 1.13 0.04
2480 DH5 | 2.893 | 3.751 77.13 1.13 0.04
f1 /- 2402 2DH5 | 2.897 | 3.749 77.27 1.12 0.07
DQPSK SISO 2441 2DH5 | 2.899 | 3.751 77.29 1.12 0.06
2480 2DH5 | 2.899 | 3.751 77.29 1.12 0.04
2402 3DH5 | 2.900 | 3.750 77.33 1.12 0.03
8DPSK | SISO 2441 3DH5 | 2.900 | 3.750 77.33 1.12 0.03
2480 3DH5 | 2.899 | 3.749 77.33 1.12 0.03

SHENZHEN EU TESTING LABORATORY LIMITED
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1.2 Test Graph
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2. Bandwidth
2.1 Test Result
2.1.1 OBW
TX Frequency Packet 99% Occupied Bandwidth (MHZz) .
Mode Type (MHz) Type | °NT Result Limit Verdict
2402 DH5 1 0.876 / Pass
GFSK SISO 2441 DH5 1 0.884 / Pass
2480 DH5 1 0.876 / Pass
2402 2DH5 1 1.168 / Pass
n /4-DQPSK | SISO 2441 2DH5 1 1.172 / Pass
2480 2DH5 1 1.169 / Pass
2402 3DH5 1 1.174 / Pass
8DPSK SISO 2441 3DH5 1 1.177 / Pass
2480 3DH5 1 1.178 / Pass
2.1.220dB BW
TX Frequency Packet 20dB Bandwidth (MHz) .
Mode Type (MHz) Type ANT Result Limit Verdict
2402 DH5 1 0.959 / Pass
GFSK SISO 2441 DH5 1 0.959 / Pass
2480 DH5 1 0.957 / Pass
2402 2DH5 1 1.285 / Pass
7 /4-DQPSK SISO 2441 2DH5 1 1.286 / Pass
2480 2DH5 1 1.283 / Pass
2402 3DH5 1 1.301 / Pass
8DPSK SISO 2441 3DH5 1 1.302 / Pass
2480 3DH5 1 1.299 / Pass

SHENZHEN EU TESTING LABORATORY LIMITED
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2.2 Test Graph

2.2.1 0BW

GFSK_DH5_LCH_2402MHz_Ant1_NTNV

e Ant: Antl
CENT: 2402 MHz
Span: 3 MHz
RBW: 30 kHz
VBW: 91 kHz
Detector: Peak
TraceType: MAX Hold
-10 4 SweepPoint: 1001
SweepTime: 3.2 ms
Sweep: Continue
_20 4
99% OBW=0.876 MHz
Maker:
—~ -30- 1.2401.542 MHz
3 -19.29 dBm
o | | 2.2402.418 MHz
o | | | -21.63 dBm
(2]
>
Q
— =504
—60
=70 A
—80
00 | | | | | | | i E — race
2400.5 24035

Frequency (MHz)

GFSK_DH5_MCH_2441MHz_Ant1_NTNV

Ant: Antl

CENT: 2441 MHz
Span: 3 MHz

RBW: 30 kHz

VBW: 91 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
SweepTime: 3.2 ms
Sweep: Continue

99% OBW=0.884 MHz

Maker:
—_ 1.2440.536 MHz
= -19.30 dBm
m 2.2441.420 MHz
o -21.30 dBm
]
>
V]
-
7Y EN SN S N A T N S O
24395 24425
Frequency (MHz)
SHENZHEN EU TESTING LABORATORY LIMITED
Address: 101, Building B1, Fuqgiao Fourth Area, Qiaotou Community, Website: www.eu-test.com

Fuhai Subdistrict, Baoan District, Shenzhen, Guangdong, China el: (86)-755-2357-9714  Email: Service@eu-test.com



&V

EU-LAB

Page 11 of 74

Report No.: 8328EU012611W-AD

GFSK_DH5_HCH_2480MHz_Ant1_NTNV

10 Ant: Antl
CENT: 2480 MHz
Span: 3 MHz
0 RBW: 30 kHz
VBW: 91 kHz
Detector: Peak
TraceType: MAX Hold
—10 A SweepPoint: 1001
SweepTime: 3.2 ms
] Sweep: Continue
_20 m
99% OBW=0.876 MHz
Maker:
— —30 - 1. 2479.540 MHz
[ -19.41 dBm
m 2.2480.416 MHz
5 -21.38 dBm
=~ -401
[ 2]
>
(]
—1 —-501
_60 -
_70 -
_80 |
—— Trace
-90 T T T
2478.5 2481.5
Frequency (MHz)
7 /4-DQPSK_2DH5 LCH_2402MHz_Ant1_NTNV
10 Ant: Antl
CENT: 2402 MHz
Span: 3.6 MHz
0 RBW: 36 kHz
VBW: 110 kHz
Detector: Peak
TraceType: MAX Hold
—10 SweepPoint: 1001
y. SweepTime: 2.67 ms
Sweep: Continue
Y h
_20 -
99% OBW=1.168 MHz
Maker:
— —30 - 1. 2401.396 MHz
3 -15.62 dBm
m 2.2402.564 MHz
el -17.24 dBm
=~ —401
[0]
>
(]
—1 -501
_60 -
_70 -
_80 |
—— Trace
-90 T T T
2400.2 2403.8

Frequency (MHz)

SHENZHEN EU TESTING LABORATORY LIMITED




&V

EU-LAB

Page 12 of 74

Report No.: 8328EU012611W-AD

7 /4-DQPSK_2DH5_MCH_2441MHz_Ant1_NTNV

10 Ant: Antl
CENT: 2441 MHz
Span: 3.6 MHz
0 RBW-: 36 kHz
VBW: 110 kHz
Detector: Peak
TraceType: MAX Hold
—10 1 SweepPoint: 1001
SweepTime: 2.67 ms
Sweep: Continue
P
_20 |
99% OBW=1.172 MHz
Maker:
— —30- 1.2440.393 MHz
£ -16.28 dBm
m 2.2441.565 MHz
o -17.72 dBm
= -401
2]
>
[3]
—1 -501
—60 1
=701
_80 |
— Trace
-90 T T T
2439.2 2442.8
Frequency (MHz)
7 /4-DQPSK_2DH5 HCH_2480MHz_Ant1_NTNV
10 Ant: Antl
CENT: 2480 MHz
Span: 3.6 MHz
04 RBW: 36 kHz
VBW: 110 kHz
Detector: Peak
TraceType: MAX Hold
—10 1 SweepPoint: 1001
2 SweepTime: 2.67 ms
; Sweep: Continue
_20 |
99% OBW=1.169 MHz
Maker:
— —30- 1.2479.394 MHz
£ -15.70 dBm
m 2.2480.563 MHz
kel -16.92 dBm
= -401
(2]
>
(]
—1 -501
—60 1
_70 -
_80 |
—— Trace
-90 T T T
2478.2 2481.8

Frequency (MHz)

SHENZHEN EU TESTING LABORATORY LIMITED




3

EU-LAB

Page 13 of 74

Report No.: 8328EU012611W-AD

8DPSK_3DHS5_LCH_2402MHz_Ant1_NTNV

Level (dBm)

Ant: Antl
CENT: 2402 MHz

Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
SweepTime: 2.67 ms
Sweep: Continue

99% 0BW=1.174 MHz

Maker:

1.2401.397 MHz
-16.16 dBm

2.2402.571 MHz
-16.92 dBm

—— Trace

-90
2400.2

Frequency (MHz)

2403.8

8DPSK_3DH5_MCH_2441MHz_Ant1_NTNV

Ant: Antl

CENT: 2441 MHz
Span: 3.6 MHz

RBW: 36 kHz

VBW: 110 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
SweepTime: 2.67 ms
Sweep: Continue

99% OBW=1.177 MHz
Maker:

—_ 1.2440.394 MHz
£ -16.46 dBm
m 2.2441.571 MHz
= -17.45 dBm
©
>
(]
-
90 ‘ —— Trace
2439.2 2442.8
Frequency (MHz)
SHENZHEN EU TESTING LABORATORY LIMITED
)1, Building B1, Fugiao Fourth Area, Qiaotou Community Website: www.eu-test.con
istrict, Baoan District, Shenzhen, Guangdong, China Tel: (86)-755-2357-9714 Email: Service@eu-te

Address: 10
Fuhai Subd




&V

EU-LAB Page 14 of 74 Report No.: 8328EU012611W-AD

8DPSK 3DH5 HCH 2480MHz_Ant1 NTNV
) Ant: Antl
CENT: 2480 MHz
Span: 3.6 MHz
0 RBW: 36 kHz
VBW: 110 kHz
Detector: Peak
TraceType: MAX Hold
—10 1 SweepPoint: 1001
SweepTime: 2.67 ms
Sweep: Continue
_20 m
99% OBW=1.178 MHz
Maker:
— —304 1.2479.394 MHz
£ -16.41 dBm
o 2.2480.572 MHz
= -17.07 dBm
= —401
o
>
()
—1 —50 1
_60 -
R L e e
T e
9 | | | | | | | | — Trace
2478.2 2481.8
Frequency (MHz)
SHENZHEN EU TESTING LABORATORY LIMITED
Address: 101, Building B1, Fuqgiao Fourth Area, Qiaotou Community, Website: www.eu-test.com

Fuhai Subdistrict, Baoan District, Shenzhen, Guangdong, China el: (86)-755-2357-9714  Email: Service@eu-test.com



3

EU-LAB

2.2.220dB BW

Page 15 of 74 Report No

GFSK_DH5_LCH_2402MHz_Ant1_NTNV

Level (dBm)

-90

2400.5

Ant: Antl

CENT: 2402 MHz
Span: 3 MHz

RBW: 30 kHz

VBW: 91 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
SweepTime: 3.2 ms
Sweep: Continue

-20dB BW:0.959MHz
Maker:

2401.512 MHz
-21.66 dBm
.2401.961 MHz
-1.66 dBm
2402.471 MHz
-21.66 dBm

w Noe

—— Trace

24035

Frequency (MHz)

GFSK_DH5_MCH_2441MHz_Ant1_NTNV

-10

—-20

=30 1

—40

Level (dBm)

—50

—60

=70 A

—80

-90

Ant: Antl
CENT: 2441 MHz

VBW: 91 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
SweepTime: 3.2 ms
Sweep: Continue

-20dB BW:0.959MHz

Maker:

. 2440.512 MHz
-21.93 dBm

. 2440.967 MHz
-1.93 dBm

. 2441.471 MHz
-21.93 dBm

[T NI

— Trace

2439.5

24425

Frequency (MHz)

SHENZHEN EU TESTING LABORATORY LIMITED

Address: 101, Building B1, Fuqgiao Fourth Area, Qiaotou Community,
Fuhai Subdistrict, Baoan District, Shenzhen, Guangdong, Chin

Tel: (86)-755-2357-9714 Email: Service

Website: www.eu-test.com

@

.. 8328EU012611W-AD

Deu-test.com



3

EU-LAB

Page 16 of 74

Report No.: 8328EU012611W-AD

GFSK_DH5_HCH_2480MHz_Ant1_NTNV

10 Ant: Antl
CENT: 2480 MHz
2 Span: 3 MHz
0 RBW: 30 kHz
VBW: 91 kHz
Detector: Peak
TraceType: MAX Hold
—10 A SweepPoint: 1001
SweepTime: 3.2 ms
Sweep: Continue
_20 m
-20dB BW:0.957MHz
Maker:
— —30 1. 2479.513 MHz
[ -21.83 dBm
[ea] 2.2479.964 MHz
5 -1.83 dBm
— —401 3. 2480.470 MHz
T -21.83 dBm
>
(]
— 50 A
_60 -
_70 -
_80 |
— Trace
-90 T T T
2478.5 2481.5
Frequency (MHz)
7 /4-DQPSK_2DH5 LCH_2402MHz_Ant1_NTNV
10 Ant: Antl
CENT: 2402 MHz
2 Span: 3.6 MHz
0 ¢ RBW: 36 kHz
VBW: 110 kHz
Detector: Peak
TraceType: MAX Hold
—10 SweepPoint: 1001
SweepTime: 2.67 ms
Sweep: Continue
_20 -
-20dB BW:1.285MHz
Maker:
— —30 1 1. 2401.349 MHz
3 -20.86 dBm
m 2.2401.960 MHz
he] -0.86 dBm
— —401 3. 2402.634 MHz
T -20.86 dBm
>
(]
— =50 A1
_60 -
_70 -
_80 |
—— Trace
-90 T T T
2400.2 2403.8

Frequency (MHz)

SHENZHEN EU TESTING LABORATORY LIMITED




&V

EU-LAB

Page 17 of 74

Report No.: 8328EU012611W-AD

7 /4-DQPSK_2DH5_MCH_2441MHz_Ant1_NTNV

10

Frequency (MHz)

Ant: Antl
CENT: 2441 MHz
2 Span: 3.6 MHz
0 'y RBW-: 36 kHz
VBW: 110 kHz
Detector: Peak
TraceType: MAX Hold
—10 1 SweepPoint: 1001
SweepTime: 2.67 ms
1 Sweep: Continue
-20 4
-20dB BW:1.286MHz
Maker:
— —30- 1.2440.348 MHz
£ -21.28 dBm
m 2.2440.964 MHz
o -1.28 dBm
— —40 1 3.2441.634 MHz
) -21.28 dBm
>
(]
—1 -501
—60 1
=701
_80 |
— Trace
-90 T T T T T
2439.2 2442.8
Frequency (MHz)
7 /4-DQPSK_2DH5 HCH_2480MHz_Ant1_NTNV
10 Ant: Antl
CENT: 2480 MHz
2 Span: 3.6 MHz
04 RBW-: 36 kHz
VBW: 110 kHz
Detector: Peak
TraceType: MAX Hold
—10 1 SweepPoint: 1001
SweepTime: 2.67 ms
1 Sweep: Continue
—20 1 4
-20dB BW:1.283MHz
Maker:
— 301 1.2479.349 MHz
£ -21.11 dBm
m 2.2479.964 MHz
kel -1.11dBm
— —40 1 3. 2480.632 MHz
) -21.11 dBm
>
[
—1 -501
—60 1
_70 -
_80 |
—— Trace
-90 T T T T T
2478.2 2481.8

SHENZHEN EU TESTING LABORATORY LIMITED




3

EU-LAB Page 18 of 74 Report No.: 8328EU012611W-AD

8DPSK_3DHS5_LCH_2402MHz_Ant1_NTNV

Ant: Antl
CENT: 2402 MHz

Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
SweepTime: 2.67 ms
Sweep: Continue

-20dB BW:1.301MHz

Maker:

. 2401.334 MHz
-20.90 dBm

. 2401.957 MHz

-0.90 dBm

2402.635 MHz

-20.90 dBm

N

Level (dBm)

—— Trace

-90 ; ; ; ; ; ; ; ; ;
2400.2 2403.8

Frequency (MHz)

8DPSK_3DH5_MCH_2441MHz_Ant1_NTNV

Ant: Antl

CENT: 2441 MHz
Span: 3.6 MHz

RBW: 36 kHz

VBW: 110 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
SweepTime: 2.67 ms
Sweep: Continue

-20dB BW:1.302MHz
Maker:

2440.333 MHz
-21.28 dBm

. 2440.964 MHz
-1.28 dBm
2441.635 MHz
-21.28 dBm

N

Level (dBm)

—— Trace

-90 ; ; ; ; ; . . . .
24392 24428

Frequency (MHz)

SHENZHEN EU TESTING LABORATORY LIMITED

Fugiao Fourth Ar

Building B a, Qiaotou Community w

3

Address: 101
j -

Fuhai Subd

strict, Baoan District, Shenzhen, Guangdong, China el: (86)-755-2357-9714 Email: Service@eu-test.com



&V

EU-LAB Page 19 of 74 Report No.: 8328EU012611W-AD

8DPSK_3DH5 HCH_2480MHz_Ant1_NTNV

10

Ant: Antl
CENT: 2480 MHz

Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
SweepTime: 2.67 ms
Sweep: Continue

-20dB BW:1.299MHz

Maker:

1.2479.334 MHz
-21.08 dBm

2.2479.960 MHz
-1.08 dBm

3. 2480.633 MHz
-21.08 dBm

Level (dBm)

o

L B B e e

—— Trace

-90 ; ; ; ; ; : : : ;
2478.2 2481.8

Frequency (MHz)

SHENZHEN EU TESTING LABORATORY LIMITED

Address: 101, Building B1, Fuqgiao Fourth Area, Qiaotou Community, Website: www.eu-test.com

P =

Fuhai Subdistrict, Baoan District, Shenzhen, Guangdong, China el: (86)-755-2357-9714  Email: Service@eu-test.com



EU-LAB Page 20 of 74 Report No.: 8328EU012611W-AD

3. Maximum Conducted Output Power

3.1 Test Result

3.1.1 Power
" T Frequency Packet Maximum Peak Conducted Output Power _
ode Type (MHz) Type (dBm) _ Verdict
ANT1 Limit

2402 DH5 0.30 <=30 Pass
GFSK SISO 2441 DH5 -0.11 <=30 Pass
2480 DH5 0.09 <=30 Pass
2402 2DH5 1.25 <=20.97 Pass
7 /4-DQPSK SISO 2441 2DH5 0.82 <=20.97 Pass
2480 2DH5 1.02 <=20.97 Pass
2402 3DH5 1.66 <=20.97 Pass
8DPSK SISO 2441 3DH5 1.22 <=20.97 Pass
2480 3DH5 1.36 <=20.97 Pass

Note1: Antenna Gain: Ant1: -3.31dBi;

SHENZHEN EU TESTING LABORATORY LIMITED
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3.2 Test Graph

3.2.1 Power
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4. Carrier Frequency Separation

4.1 Test Result

4.1.1 Ant1
Ant1

X Frequency | Packet | Channel Separation | 20dB Bandwidth Limit ;

Mode | 1vhe | (MHz) | Type (MHz) (MHz) (MHz) | Verdict

GFSK__| SISO | HOPP DH5 1,000 0.959 >=0.959 | Pass

7/4-DOPSK| SISO | HOPP | 2DH5 0.994 1.286 >=0.857 | Pass

8DPSK | SISO | HOPP | 3DH5 0.967 1.302 >=0.868 | Pass

SHENZHEN EU TESTING LABORATORY LIMITED
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4.2 Test Graph

4.2.1 Ant1
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5. Number of Hopping Frequencies
5.1 Test Result

5.1.1 HoppNum

X Frequenc Packet Num of Hopping Frequencies .
Mode Type (I\(jIHz) ¢ Type I e Verdict
GFSK SISO HOPP DH5 79 >=15 Pass

7 /4-DQPSK | SISO HOPP 2DH5 79 >=15 Pass
8DPSK SISO HOPP 3DH5 79 >=15 Pass

SHENZHEN EU TESTING LABORATORY LIMITED
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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 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 0.386 31.600 321 123.906 [<=400| Pass
GFSK |SISO| HOPP | DH3 1.646 31.600 167 274.882 [<=400| Pass
DH5 2.896 31.600 103 298.288 [<=400| Pass
_ 2DH1 0.396 31.600 319 126.324 |<=400| Pass
DQPSK SISO| HOPP | 2DH3 1.648 31.600 163 268.624 |<=400| Pass
2DH5 2.894 31.600 104 300.976 |<=400| Pass
3DH1 0.396 31.600 319 126.324 |[<=400| Pass
8DPSK [SISO| HOPP |3DH3 1.652 31.600 153 252.756 [<=400| Pass
3DH5 2.902 31.600 88 255.376 [<=400| Pass

SHENZHEN EU TESTING LABORATORY LIMITED
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6.2 Test Graph

6.2.1 Ant1
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7. Unwanted Emissions In Non-restricted Frequency Bands

7.1 Test Result

7.1.1 Ref
X Frequency Packet Level of Reference

Mode Type (MHz) Type ol (dBm)
2402 DH5 1 0.16

2441 DH5 1 -0.20

GFSK SISO 2480 DH5 1 -0.04

0.28

HOPP DH5 1 028

2402 2DH5 1 0.24

2441 2DH5 1 -0.19

n /4-DQPSK SISO 2480 2DH5 1 -0.03
0.06

HOPP 2DH5 1 006

2402 3DH5 1 0.24

2441 3DH5 1 -0.31

8DPSK SISO 2480 3DH5 1 -0.01
-0.23

HOPP 3DH5 1 023

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
> Frequency Packet Level of Reference Limit .
Mode Type (MHz) Type ANT (dBm) (dBm) Verdict
2402 DH5 1 0.16 -19.84 Pass
2441 DH5 1 -0.20 -20.20 Pass
GFSK SISO 2480 DH5 1 -0.04 -20.04 Pass
0.28 -19.72 Pass
HOPP DH5 ! 0.28 19.72 | Pass
2402 2DH5 1 0.24 -19.76 Pass
2441 2DH5 1 -0.19 -20.19 Pass
n/4-DQPSK | SISO 2480 2DH5 1 -0.03 -20.03 Pass
0.06 -19.94 Pass
HOPP 2DH5 ! 0.06 19.94 | Pass
2402 3DH5 1 0.24 -19.76 Pass
2441 3DH5 1 -0.31 -20.31 Pass
8DPSK SISO 2480 3DH5 1 -0.01 -20.01 Pass
-0.23 -20.23 Pass
HOPP 3DHS ! 0.23 2023 | 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.
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7.2 Test Graph
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7.2.2 CSE
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