Report Number: BTF251119R00201

Appendix - BT

1. Bandwidth

1.1 Test Result

1.1.1 OBW
X Frequenc Packet 99% Occupied Bandwidth (MHz) .
pisse Type (MHz) Y Type ANT Result Limit LBl
2402 DH5 1 0.949 / Pass
GFSK SISO 2441 DH5 1 0.959 / Pass
2480 DH5 1 0.958 / Pass
2402 2DH5 1 1.223 / Pass
Pi/4ADQPSK SISO 2441 2DH5 1 1.229 / Pass
2480 2DH5 1 1.230 / Pass
2402 3DH5 1 1.208 / Pass
8DPSK SISO 2441 3DH5 1 1.209 / Pass
2480 3DH5 1 1.206 / Pass
1.1.2 20dB BW
TX Frequency Packet 20dB Bandwidth (MHz) .
Mode Type (MHz) Type ANT Result Limit vede
2402 DH5 1 1.059 / Pass
GFSK SISO 2441 DH5 1 1.051 / Pass
2480 DH5 1 1.045 / Pass
2402 2DH5 1 1.339 / Pass
Pi/4ADQPSK SISO 2441 2DH5 1 1.344 / Pass
2480 2DH5 1 1.337 / Pass
2402 3DH5 1 1.303 / Pass
8DPSK SISO 2441 3DH5 1 1.305 / Pass
2480 3DH5 1 1.308 / Pass
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1.2 Test Graph
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2. Maximum Conducted Output Power

2.1 Test Result

2.1.1 Power

TX Frequency Packet Maximum Peak Conducted Output Power (dBm) "
pe Type (MHz) Type ANT1 Limit Ve

2402 DH5 -1.41 <=20.97 Pass

GFSK SISO 2441 DH5 -1.47 <=20.97 Pass

2480 DH5 -1.73 <=20.97 Pass

2402 2DH5 -0.65 <=20.97 Pass

Pi/ADQPSK SISO 2441 2DH5 -0.72 <=20.97 Pass
2480 2DH5 -1.02 <=20.97 Pass

2402 3DH5 -0.34 <=20.97 Pass

8DPSK SISO 2441 3DH5 -0.38 <=20.97 Pass
2480 3DH5 -0.64 <=20.97 Pass

Note1: Antenna Gain: Ant1: -0.58dBi;
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2.2 Test Graph

2.2.1 Power

GFSK_DH5_LCH_2402MHz_Ant1_NTNV

Level (dBm)

= Ant: Ant1
CENT: 2402 MHz
S%an: 5.295 MHz
20 4 REW: 2 MHz
VBW: 2 MHz
Detactor: Peak
TracaType: MAX Hold
10 4 AveragaCount: 1
SweepPoint: 1001
1 weepTime: 1 ms
Sweep: Confinue
01 R L —L AveragaType: RMS
— | B = o - 3
-10 ,/--" — F‘m:grr: 1.41dBm
o 1. 2401.842 MHz
L M -1.41 dBm
=20 - -
_30 <
-40 4
-50) 4
=60 4
_To -
_80 -
— Trace
=00 T T T
2399.353 2404 648
Frequency (MHz)

GFSK_DH5_MCH_2441MHz_Ant1_NTNV

Total or partial reproduction of this document without permission of the Laboratory is not allowed.

BTF Testing Lab (Shenzhen) Co., Ltd.

Page 15 of 76

Plant 101, 201 and 301, Building 1, Block 2, Tantou Industrial Park, Tantou Community, Songgang Street, Bao'an District, Shenzhen,

Guangdong, China

Email: info@btf-lab.com

Tel: +86-0755-23146130

http://www.btf-lab.com

Version: 1/00



Report Number: BTF251119R00201

Level (dBm)

e Ant: Ant1
CENT: 2441 MHz
Span: 5.255 MHz
20 4 REW: 2 MHz
VBW: 2 MHz
Detecior: Peak
TracaType: MAX Hold
10 4 AverageCount: 1
SweepPoint: 1001
SweepTimea: 1 ms
Sweep: Confinue
04 i P a0 AverageType: RMS
e i Power: -1.47dBm
B =T T r;“;ﬂﬁ 006 MH
z
|- \“\\\ “1.47 dBm
_20 B
_30 <
-40 4
-50
=60 4
_To -
_80 -
— Trace
=80 T T T T T T T
2438373 2443628
Frequency (MHz)

Total or partial reproduction of this document without permission of the Laboratory is not allowed.

BTF Testing Lab (Shenzhen) Co., Ltd.

Page 16 of 76

Plant 101, 201 and 301, Building 1, Block 2, Tantou Industrial Park, Tantou Community, Songgang Street, Bao'an District, Shenzhen,

Guangdong, China

Email: info@btf-lab.com

Tel: +86-0755-23146130

http://www.btf-lab.com Version: 1/00




Report Number: BTF251119R00201

GFSK_DH5_HCH_2480MHz_Ant1_NTNV

= Ant: Ant1
CENT: 2480 MHz
S%an: 5.225 MHz
20 4 REW: 2 MHz
VBW: 2 MHz
Detector: Peak
TracaType: MAX Hold
10 + AverageCount: 1
SweepPoint: 1001
SweepTimea: 1 ms
I Sweep: Continue
01 AT 0l 0000 AverageType: RMS
= as i __h"'hm_,_h_ A
-10 P "-\-\\\_\\ E:]hk\‘;f: 1.73dBm
- \\\ 1. 2479 844 MHz
L "1.73 dBm
’E" =20 - |
23]
=)
=~ -30
@
3
—1 —40 1
-50
-60 4
_To -
_80 -
— Trace
=20 T T T T T T T T T
2477 388 2482 613
Frequency (MHz)
Pi/ADQPSK_2DH5 LCH_2402MHz_Ant1_NTNV
= Ant: Ant1
CENT: 2402 MHz
Span: 6.695 MHz
20 4 RBW: 2 MHz
VBW: 2 MHz
Detactor: Peak
TracaType: MAX Hold
10 4 AveragaCount: 1
SweepPoint: 1001
SweepTimea: 1 ms
; Sweep: Continue
01 RN o e = — AverageType: RMS
— e
- e Power: -0,65dBm
04 = ker:
/ 1. 2402 041 MHz
-0.65 dBm
e
[aal e
= =4
=~ -30
@
3
—1 —40 1
-50
=60 4
_To -
_80 -
— Trace
=20 T T T T T T T T T
2398653 2405.348
Frequency (MHz)

Total or partial reproduction of this document without permission of the Laboratory is not allowed.

BTF Testing Lab (Shenzhen) Co., Ltd.

Page 17 of 76

Plant 101, 201 and 301, Building 1, Block 2, Tantou Industrial Park, Tantou Community, Songgang Street, Bao'an District, Shenzhen,

Guangdong, China

Email: info@btf-lab.com

Tel: +86-0755-23146130 http://www.btf-lab.com

Version: 1/00




Report Number: BTF251119R00201

Pi/4ADQPSK_2DH5 MCH_2441MHz_Ant1_NTNV

0 Ant: Anti
CENT: 2441 MHz
Span: 6.72 MHz
20 4 REW: 2 MHz
VBW: 2 MHz
Detector: Peak
TracaType: MAX Hold
10 4 AveragaCount: 1
SweepPoint: 1001
SweepTimea: 1 ms
1 Sweep: Continue
0+ Pt AverageType: RMS
. ““—x__\‘\
il ! Power: -0.72dBm
-10 4 H\“‘x Maker:
1. 2440.940 MHz
-0.72 dBm
’E" =20 -
23]
=)
= -30
@
3
—1 =40 1
-50
-60 4
_To -
_80 -
— Trace
=80 T T T T T T T T T
2437 64 2444 .36
Frequency (MHz)

Pi/4ADQPSK_2DH5 HCH_2480MHz_Ant1_NTNV

Ant: Ant1
CENT: 2480 MHz
Span: 6.685 MHz
20 4 REW: 2 MHz
VBW: 2 MHz
Detecior: Peak
TracaType: MAX Hold
10 4 AverageCount: 1
SweepPoint: 1001
SweepTimea: 1 ms
l Sweep: Continue
- AveragaType: RMS

e, Power: -1.02dBm

~10 1 / i Nakar:
1. 2480067 MHz
\\\ -1.02 dBm
201 \
s i . ™

=40

Level (dBm)
\\

=50

60 -

=70

—-80

— Trace

=80 T T T T T T T T T
2476.658 2483.343

Frequency (MHz)

Total or partial reproduction of this document without permission of the Laboratory is not allowed. Page 18 of 76
BTF Testing Lab (Shenzhen) Co., Ltd.

Plant 101, 201 and 301, Building 1, Block 2, Tantou Industrial Park, Tantou Community, Songgang Street, Bao'an District, Shenzhen,
Guangdong, China

Email: info@btf-lab.com Tel: +86-0755-23146130 http://www.btf-lab.com Version: 1/00



Report Number: BTF251119R00201

8DPSK_3DH5_LCH_2402MHz_Ant1_NTNV

30 Ant: Ant1
CENT: 2402 MHz
Span: 6.515 MHz
20 4 REW: 2 MHz
VBW: 2 MHz
Detector: Peak
TracaType: MAX Hold
10 4 AverageCount: 1
SweepPoint: 1001
1 gweapl’:&na 11 ms
G il
0 e Wb RverageType: RMS
—- il _\__\-\-H-'"‘-\-\.
-10 4 e Eg;:grr -0.34dBm
1. 2401 B96 MHz
-0.34 dBm
’E" =20 -
= N
=~ -30
@
3
—1 —40 1
-50
-60 4
_To -
_80 -
— Trace
=20 T T T T T
2398.743 2405.258
Frequency (MHz)
8DPSK_3DH5 MCH_2441MHz_Ant1_NTNV
30 Ant: Ant1
CENT: 2441 MHz
Span: 6.525 MHz
20 4 R 2 MHz
VBW: 2 MHz
Detactor: Peak
TracaType: MAX Hold
10 4 AverageCount: 1
SweepPoint: 1001
1 gweepTEna 11 ms
] [) weep: Continue
1] R = AverageType: RMS
. e
= Power: -0.38dBm
-10 Maker:
\ 1 2440.929 MHz
-0.38 dBm
’E" =20 -
23]
=)
=~ -30
@
3
—1 —40 1
-50
-60 4
_To -
_80 -
— Trace
=20 T T T T T
2437.738 2444 263
Frequency (MHz)

Total or partial reproduction of this document without permission of the Laboratory is not allowed.

BTF Testing Lab (Shenzhen) Co., Ltd.

Page 19 of 76

Plant 101, 201 and 301, Building 1, Block 2, Tantou Industrial Park, Tantou Community, Songgang Street, Bao'an District, Shenzhen,

Guangdong, China

Email: info@btf-lab.com

Tel: +86-0755-23146130 http://www.btf-lab.com

Version: 1/00




Report Number: BTF251119R00201

8DPSK_3DH5 HCH_2480MHz_Ant1_NTNV

Level (dBm)

e Ant: Ant1
CENT: 2480 MHz
Span: 6.54 MHz
20 4 REW: 2 MHz
VBW: 2 MHz
Detector: Peak
TracaType: MAX Hold
10 4 AveragaCount: 1
SweepPoint: 1001
SweepTimea: 1 ms
Sweep: Confinua
04 pagen= — = AveragaTypa: RMS
e -
|2 -_H‘“‘“*—»-_h Power: -0.64dBm
=10 1 i T~ Maker:
//' 1. 2479954 MHz
e -0.64 dBm
-20 -/
-30 4 T ey
-40 4
-50) 4
-60 4
_To -
_80 -
— Trace
=20 T T T T T T T
2476.73 248327

Frequency (MHz)

Total or partial reproduction of this document without permission of the Laboratory is not allowed.

BTF Testing Lab (Shenzhen) Co., Ltd.

Page 20 of 76

Plant 101, 201 and 301, Building 1, Block 2, Tantou Industrial Park, Tantou Community, Songgang Street, Bao'an District, Shenzhen,

Guangdong, China

Email: info@btf-lab.com

Tel: +86-0755-23146130

http://www.btf-lab.com Version: 1/00




Report Number: BTF251119R00201

3. Carrier Frequency Separation

3.1 Test Result

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 1.024 1.059 >=0.706 Pass
Pi/4ADQPSK SISO HOPP 2DH5 1.001 1.344 >=0.896 Pass
8DPSK SISO HOPP 3DH5 1.001 1.308 >=0.872 Pass
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3.2 Test Graph
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4. Number of Hopping Frequencies
4.1 Test Result

4.1.1 HoppNum

TX Frequency Packet Num of Hopping Frequencies ;

Mo Type (MHz) Type ANT1 Limit Vs
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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4.2 Test Graph
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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 0.382 31.600 320 122.240 | <=400| Pass
GFSK |SISO| HOPP DH3 1.636 31.600 165 269.940 | <=400| Pass
DH5 2.890 31.600 107 309.230 | <=400| Pass
2DH1 0.392 31.600 318 124.656 | <=400| Pass
Pi/4ADQPSK| SISO | HOPP | 2DH3 1.640 31.600 159 260.760 | <=400| Pass
2DH5 2.892 31.600 99 286.308 | <=400| Pass
3DH1 0.390 31.600 320 124.800 | <=400| Pass
8DPSK |SISO| HOPP | 3DH3 1.640 31.600 157 257.480 | <=400| Pass
3DH5 2.892 31.600 106 306.552 | <=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
TX Frequency Packet Level of Reference
pare Type (MHz) Type sl (dBm)
2402 DH5 1 -1.75
2441 DH5 1 -1.85
GFSK SISO 2480 DH5 1 -2.20
-1.66
HOPP DH5 1 166
2402 2DH5 1 -1.81
2441 2DH5 1 -1.91
Pi/ADQPSK SISO 2480 2DH5 1 -2.39
-1.83
HOPP 2DH5 1 183
2402 3DH5 1 -1.78
2441 3DH5 1 -1.89
8DPSK SISO 2480 3DH5 1 -2.15
HOPP 3DH5 1 :] ';g
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 -1.75 -21.75 Pass
2441 DH5 1 -1.85 -21.85 Pass
GFSK SISO 2480 DH5 1 -2.20 -22.20 Pass
-1.66 -21.66 Pass
HOPP DHS ! 1.66 21.66 Pass
2402 2DH5 1 -1.81 -21.81 Pass
2441 2DH5 1 -1.91 -21.91 Pass
Pi/4ADQPSK SISO 2480 2DH5 1 -2.39 -22.39 Pass
-1.83 -21.83 Pass
HOPP gokS ! 1.83 21.83 Pass
2402 3DH5 1 -1.78 -21.78 Pass
2441 3DH5 1 -1.89 -21.89 Pass
8DPSK SISO 2480 3DH5 1 -2.15 -22.15 Pass
-1.76 -21.76 Pass
HOPP o ! -1.76 -21.76 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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6.2 Test Graph
6.2.1 Ref
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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 0.0009 -0.34
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