LAB Report Number: BTF250416R00901
Appendix - BT
1. Bandwidth
1.1 Test Result
1.1.1 OBW
X Frequency Packet 99% Occupied Bandwidth (MHz) ’
INIDE Type (MHz) Type ANT Result Limit Vit
2402 DHS35 1 0.904 / Pass
GFSK SISO 2441 DH5 1 0.902 / Pass
2480 DH5 1 0.915 / Pass
2402 2DHS5 1 1.207 / Pass
Pi/4DQPSK SISO 2441 2DH5 1 1.222 / Pass
2480 2DH5 1 1.211 / Pass
2402 3DH5 1 1.211 / Pass
8DPSK SISO 2441 3DH5 1 1.210 / Pass
2480 3DH5 1 1.207 / Pass
1.1.2 20dB BW
TX Frequency Packet 20dB Bandwidth (MHz) .
M Type (MHz) Type AN Result Limit e
2402 DH35 1 0.981 / Pass
GFSK SISO 2441 DH5 1 1.003 / Pass
2480 DH5 1 1.069 / Pass
2402 2DHS5 1 1.368 / Pass
Pi/4DQPSK SISO 2441 2DH5 1 1.368 / Pass
24380 2DHS5 1 1.370 / Pass
2402 3DH5 1 1.327 / Pass
8DPSK SISO 2441 3DH5 1 1.321 / Pass
24380 3DHS5 1 1.319 / Pass
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1.2 Test Graph
1.2.1 OBW
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1.2.2 20dB BW
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2. Maximum Conducted Output Power

2.1 Test Result

2.1.1 Power
X Frequenc Packet Maximum Peak Conducted Output Power (dBm) f
Node Type (l\(/lIHz) Y Type ANTI Limit Valg
2402 DHS5 5.31 <=20.97 Pass
GFSK SISO 2441 DHS5 5.65 <=20.97 Pass
2480 DHS5 4.44 <=20.97 Pass
2402 2DHS 3.65 <=20.97 Pass
Pi/4DQPSK SISO 2441 2DHS 3.82 <=20.97 Pass
2480 2DHS5 2.89 <=20.97 Pass
2402 3DHS 3.97 <=20.97 Pass
8DPSK SISO 2441 3DHS 4.11 <=20.97 Pass
2480 3DHS 3.16 <=20.97 Pass
Notel: Antenna Gain: Antl: 1.96dBi;
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2.2 Test Graph

2.2.1 Power
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3. Carrier Frequency Separation

3.1 Test Result

3.1.1 Ant1
Antl
X Frequency Packet Channel Separation 20dB Bandwidth Limit }
Mode Type (MHz) Type (MHz) (MHz) (MHz) Verdict
GFSK SISO HOPP DHS5 1.000 1.069 >=(.713 Pass
Pi/4DQPSK SISO HOPP 2DHS 0.950 1.370 >=(0.913 Pass
8DPSK SISO HOPP 3DHS 1.015 1.327 >=(.885 Pass
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3.2 Test Graph

3.2.1 Ant1
GFSK_DH5 HOPP_Antl NTNV
20 Ant: Ant1
CENT: 2441.5 MHz
Span: 2 MHz
RBW: 300 kHz
10 A 1 2 VBW: 300 kHz
[ ] Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
04 SweepTime: 1 ms
Sweep: Continue
10 4 CSP: 1MHz
— —20 4
E
o
o
= -30 A
[]
>
o
— 40 -
_50 -
_60 -
_70 -
—— Trace
-80 T T T T T T T T T
2440.5 24425
Frequency (MHz)
Pi/4DQPSK 2DH5 HOPP Antl NTNV
2 Ant: Ant1
CENT: 2441.5 MHz
Span: 2.4 MH;
RBW: 300 kHz
10 + VBW: 300 kHz
1 Detector: Peak
. 2 TraceType: MAX Hold
’ SweepPoint: 1001
0 _WWW—MMMWWWW SweepTime: 1 ms
Sweep: Continue
104 CSP: 0.95MHz
—~ —20 4
E
m
o
= -30 -
[
>
o
= 40 -
_50 -
_60 -
_70 -
—— Trace
-80 T T T T T T T T T
2440.3 24427
Frequency (MHz)
Total or partial reproduction of this document without permission of the Laboratory is not allowed. Page 19 of 51

BTF Testing Lab (Shenzhen) Co., Ltd.
F101, 201 and 301, Building 1, Block 2, Tantou Industrial Park, Tantou Community, Songgang Street, Bao'an District, Shenzhen, China
Email: info@btf-lab.com Tel: +86-755-23146130 http://www.btf-lab.com Version: 1/00



mailto:info@btf-lab.com
http://www.btf-lab.com/

LAB Report Number: BTF250416R00901
S8DPSK 3DHS5 HOPP Antl NTNV
2 Ant: Ant1
CENT: 2441.5 MHz
Span: Hz
10 - VW, 300 ks
1 2 Qreatceg'tl'l;rp; el\‘ﬂakx Hold
4 [ ] SweepPoint: 1001
0 W e T T e T T et T T T TN T i Y SweepTime: 1 ms
Sweep: Continue
10 1 CSP: 1.015MHz
—~ 20 4
E
a
o
= -30 4
]
>
)]
— 40 |
_50 -
_60 -
_70 -
—— Trace
-80 : : : : : : : : :
2440.3 2442.7
Frequency (MHz)
Total or partial reproduction of this document without permission of the Laboratory is not allowed. Page 20 of 51

BTF Testing Lab (Shenzhen) Co., Ltd.

F101, 201 and 301, Building 1, Block 2, Tantou Industrial Park, Tantou Community, Songgang Street, Bao'an District, Shenzhen, China
Email: info@btf-lab.com Tel: +86-755-23146130 http://www.btf-lab.com Version: 1/00



mailto:info@btf-lab.com
http://www.btf-lab.com/

LAB Report Number: BTF250416R00901

4. Number of Hopping Frequencies
4.1 Test Result

4.1.1 HoppNum

X Frequency Packet Num of Hopping Frequencies .
yode Type (MHz) Type ANTI Limit Vi
GFSK SISO HOPP DHS5 79 >=15 Pass
Pi/4DQPSK SISO HOPP 2DH5 79 >=15 Pass
8DPSK SISO HOPP 3DHS5 79 >=15 Pass
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4.2 Test Graph
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5. Time of Occupancy (Dwell Time)

5.1 Test Result

5.1.1 Ant1
Antl
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)
DHI1 0.396 31.600 320 126.720 | <=400 | Pass
GFSK SISO HOPP DH3 1.656 31.600 146 241.776 | <=400 | Pass
DHS5 2.904 31.600 109 316.536 | <=400 | Pass
2DH1 0.402 31.600 321 129.042 | <=400 | Pass
Pi/4DQPSK| SISO HOPP 2DH3 1.656 31.600 164 271.584 | <=400 | Pass
2DHS5 2.906 31.600 96 278.976 | <=400 | Pass
3DH1 0.392 31.600 321 125.832 | <=400 | Pass
8DPSK | SISO HOPP 3DH3 1.644 31.600 147 241.668 | <=400 | Pass
3DHS5 2.908 31.600 116 337.328 | <=400 | Pass
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5.2 Test Graph
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6. Unwanted Emissions In Non-restricted Frequency Bands

6.1 Test Result

6.1.1 Ref
X Frequenc Packet Level of Reference
pfede Type (13le) 4 Type ANT (dBm)
2402 DH5 1 4.13
GFSK SISO 2441 DH5 1 4.34
2480 DH5 1 4.41
2402 2DHS5 1 4.13
Pi/4DQPSK SISO 2441 2DHS5 1 4.42
2480 2DHS5 1 4.47
2402 3DHS5 1 4.18
8DPSK SISO 2441 3DHS5 1 4.37
2480 3DHS5 1 4.43
Notel: 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
X Frequency Packet Level of Reference Limit .
Mode Type (MHz) Type ANT (dBm) (dBm) Verdict
2402 DHS5 1 4.13 -15.87 Pass
2441 DHS5 1 4.34 -15.66 Pass
GFSK SISO 2480 DHS5 1 4.41 -15.59 Pass
4.41 -15.59 Pass
Hopp DH> ! 4.41 -15.59 Pass
2402 2DHS5 1 4.13 -15.87 Pass
2441 2DHS5 1 4.42 -15.58 Pass
Pi/4DQPSK SISO 2480 2DH5 1 4.47 -15.53 Pass
4.47 -15.53 Pass
Hopp 2DH5 ! 4.47 -15.53 Pass
2402 3DHS5 1 4.18 -15.82 Pass
2441 3DHS5 1 4.37 -15.63 Pass
8DPSK SISO 2480 3DHS5 1 4.43 -15.57 Pass
4.43 -15.57 Pass
Hopp 3DHS ! 4.43 -15.57 Pass
Notel: 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.

Total or partial reproduction of this document without permission of the Laboratory is not allowed.
BTF Testing Lab (Shenzhen) Co., Ltd.
F101, 201 and 301, Building 1, Block 2, Tantou Industrial Park, Tantou Community, Songgang Street, Bao'an District, Shenzhen, China

Email: info@btf-lab.com

Tel: +86-755-23146130

http://www.btf-lab.com

Page 34 of 51

Version: 1/00



mailto:info@btf-lab.com
http://www.btf-lab.com/

LAB Report Number: BTF250416R00901

6.2 Test Graph

6.2.1 Ref
GFSK DH5 LCH 2402MHz Antl NTNV
20 Ant: Ant1
CENT: 2402 MHz
S%an 1.478 MHz
RBW: 100 kHz
10 1 VBW: 300 kHz
Detector: Peak
. TraceType: MAX Hold
SweepPoint: 1001
04 SweepTime: 5 ms
Sweep: Continue
Maker:
-10 1 1.2401.993 MHz
4.13 dBm
— 20 1
£
m
o
~ -30 A
(8]
>
Q
— 40
_50 .
_60 .
_70 .
— Trace
-80 T T T T T T T T T
2401.261 2402.739
Frequency (MHz)
GFSK DH5 MCH 2441MHz Antl NTNV
2 Ant: Ant1
CENT: 2441 MHz
S%an 1.424 MHz
RBW: 100 kHz
10 q VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
04 SweepTime: 5 ms
Sweep: Continue
Maker:
=10 1 1.2440.991 MHz
4.34 dBm
— 20 1
E
[aa]
o
— -30 A
o
>
()
— 40
_50 -
_60 -
_70 .
—— Trace
=80 T T T T T T T T T
2440.288 2441712
Frequency (MHz)
Total or partial reproduction of this document without permission of the Laboratory is not allowed. Page 35 of 51

BTF Testing Lab (Shenzhen) Co., Ltd.

F101, 201 and 301, Building 1, Block 2, Tantou Industrial Park, Tantou Community, Songgang Street, Bao'an District, Shenzhen, China
Email: info@btf-lab.com Tel: +86-755-23146130 http://www.btf-lab.com Version: 1/00



mailto:info@btf-lab.com
http://www.btf-lab.com/

LAB Report Number: BTF250416R00901

GFSK DH5 HCH 2480MHz Antl NTNV

2 Ant: Ant1
CENT: 2480 MHz
S%an 1.434 MHz
RBW: 100 kHz
10 1 VBW: 300 kHz
Detector: Peak
' TraceType: MAX Hold
SweepPoint: 1001
04 SweepTime: 5 ms
Sweep: Continue
Maker:
=10 1 1.2479.987 MHz
4.41 dBm
— 20 1
E
[43]
o
~ =30 A
(5]
>
3
-40 1
_50 .
_60 -
_70 .
— Trace
-80 T T T T T T T T T
2479.283 2480.717
Frequency (MHz)

Pi/4ADQPSK 2DHS5 LCH 2402MHz Antl NTNV

2 Ant: Ant1
CENT: 2402 MHz
Span: 1.982 MHz
RBW: 100 kHz
10 4 i VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
04 SweepTime: 5 ms
Sweep: Continue
Maker:
-10 1 1.2401.992 MHz
413 dBm
— 20
E
m
el
= -30 A
[0
>
[
— -40
_50 -
_60 -
_70 |
—— Trace
-80 T T T T T T T T T
2401.009 2402.991
Frequency (MHz)
Total or partial reproduction of this document without permission of the Laboratory is not allowed. Page 36 of 51

BTF Testing Lab (Shenzhen) Co., Ltd.
F101, 201 and 301, Building 1, Block 2, Tantou Industrial Park, Tantou Community, Songgang Street, Bao'an District, Shenzhen, China
Email: info@btf-lab.com Tel: +86-755-23146130 http://www.btf-lab.com Version: 1/00



mailto:info@btf-lab.com
http://www.btf-lab.com/

LAB Report Number: BTF250416R00901

Pi/4ADQPSK 2DHS MCH 2441MHz Antl NTNV

2 Ant: Ant1
CENT: 2441 MHz
S%an 1.967 MHz
RBW: 100 kHz
10 1 VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
04 SweepTime: 5 ms
Sweep: Continue
Maker:
~10 1.2440.847 MHz
4.42 dBm
— 20 1
E
[43]
o
~ -30
(5]
>
5
-40
_50 .
_60 -
_70 .
— Trace
-80 T T T T T T T T T
2440.017 2441.984
Frequency (MHz)

Pi/4ADQPSK 2DHS5 HCH 2480MHz Antl NTNV

20 Ant: Ant1
CENT: 2480 MHz
Span: 1.97 MHz
RBW: 100 kHz
10 4 1 VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
04 SweepTime: 5 ms
Sweep: Continue
Maker:
~10 1. 2479 842 MHz
447 dBm
— =20
E
s3]
el
= -30
]
>
)
— -40
_50 -
_60 -
_70 |
—— Trace
-80 T T T T T T T T T
2479.015 2480.985
Frequency (MHz)
Total or partial reproduction of this document without permission of the Laboratory is not allowed. Page 37 of 51

BTF Testing Lab (Shenzhen) Co., Ltd.
F101, 201 and 301, Building 1, Block 2, Tantou Industrial Park, Tantou Community, Songgang Street, Bao'an District, Shenzhen, China
Email: info@btf-lab.com Tel: +86-755-23146130 http://www.btf-lab.com Version: 1/00



mailto:info@btf-lab.com
http://www.btf-lab.com/

LAB Report Number: BTF250416R00901
8DPSK 3DHS5 LCH 2402MHz Antl NTNV
& Ant: Ant1
CENT: 2402 MHz
S%an 1.977 MHz
RBW: 100 kHz
10 4 1 VBW: 300 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
04 SweepTime: 5 ms
Sweep: Continue
=10 1 YakET: o80 Mz
4.18 dBm
—~ —20
E
m
°
= -30 A
[0
>
[}
— 40
_50 |
_60 -
_70 |
— Trace
-80 T T T T T T T T T
2401.012 2402.989
Frequency (MHz)
8DPSK 3DHS5 MCH 2441MHz Antl NTNV
2 Ant: Ant1
CENT: 2441 MHz
Span: 1.951 MHz
RBW: 100 kHz
10 4 1 VBW: 300 kHz
Detector: Peak
raceType: o
L TraceType: MAX Hold
SweepPoint: 1001
04 SweepTime: 5 ms
Sweep: Continue
Maker:
-10 4 1.2441.168 MHz
437 dBm
— —20 A
£
m
o
= -30 A
[
>
[
— -40
_50 -
_60 -
_70 |
—— Trace
-80 T T T T T T T T T
2440.025 2441.976
Frequency (MHz)
Total or partial reproduction of this document without permission of the Laboratory is not allowed. Page 38 of 51

BTF Testing Lab (Shenzhen) Co., Ltd.
F101, 201 and 301, Building 1, Block 2, Tantou Industrial Park, Tantou Community, Songgang Street, Bao'an District, Shenzhen, China
Email: info@btf-lab.com Tel: +86-755-23146130 http://www.btf-lab.com Version: 1/00



mailto:info@btf-lab.com
http://www.btf-lab.com/

LAB Report Number: BTF250416R00901
8DPSK 3DH5 HCH 2480MHz Antl NTNV
2 Ant: Ant1
CENT: 2480 MHz
Span: 1.95 MHz
10 4 . TBW: 300 ki
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
04 SweepTime: 5 ms
Sweep: Continue
-10 4 Yok 002 Mz
4.43 dBm
— 20 -
E
@
el
= 30 -
(]
>
(]
— 40
_50 |
_60 -
_70 |
—— Trace
-80 : : : : : : : : :
2479.025 2480 975
Frequency (MHz)
Total or partial reproduction of this document without permission of the Laboratory is not allowed. Page 39 of 51

BTF Testing Lab (Shenzhen) Co., Ltd.

F101, 201 and 301, Building 1, Block 2, Tantou Industrial Park, Tantou Community, Songgang Street, Bao'an District, Shenzhen, China
Email: info@btf-lab.com Tel: +86-755-23146130 http://www.btf-lab.com Version: 1/00



mailto:info@btf-lab.com
http://www.btf-lab.com/

LAB

Report Number

: BTF250416R00901

6.2.2 CSE
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7. Form731
7.1 Test Result

7.1.1 Form731

Lower Freq (MHz) High Freq (MHz) MAX Power (W) MAX Power (dBm)
2402 2480 0.0037 5.65
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