Report Number: BTF250423R00101

1. Bandwidth

1.1 Test Result

Appendix - BT

1.1.1 OBW
X Frequenc Packet 99% Occupied Bandwidth (MHz) ;
Hode Type (MHz) Y Type ANT Result Limit Vet
2402 DH5 1 0.869 / Pass
GFSK SISO 2441 DH5 1 0.894 / Pass
2480 DH5 1 0.893 / Pass
2402 2DH5 1 1.185 / Pass
Pi/4ADQPSK SISO 2441 2DH5 1 1.184 / Pass
2480 2DH5 1 1.194 / Pass
2402 3DH5 1 1.175 / Pass
8DPSK SISO 2441 3DH5 1 1.182 / Pass
2480 3DH5 1 1.183 / Pass
1.1.2 20dB BW
X Frequenc Packet 20dB Bandwidth (MHz) .
Moge Type (MHz) d Type sl Result Limit y o
2402 DH5 1 0.970 / Pass
GFSK SISO 2441 DH5 1 0.990 / Pass
2480 DH5 1 0.968 / Pass
2402 2DH5 1 1.294 / Pass
Pi/4ADQPSK SISO 2441 2DH5 1 1.315 / Pass
2480 2DH5 1 1.307 / Pass
2402 3DH5 1 1.300 / Pass
8DPSK SISO 2441 3DH5 1 1.303 / Pass
2480 3DH5 1 1.304 / Pass
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1.2 Test Graph
1.2.1 OBW

GFSK_DH5 LCH_2402MHz_Ant1_NTNV
2 Ant: Ant1
CENT: 2402 MHz
Span: 3 MHz
REW: 30 kHz
10 A VBW: 91 kHz
PraceType: MAX Hold
/ln,l""’wwbv.l Sweep ?)Il'ili 1001
04 i \ SweepTime: 3.2 ms
H‘)J \"\ Sweep: Confinue
d L
™2 =
104 ‘W/ x"t’li 99% OBW/=0.869 MHz
1. 2401 569 MHz
f'/ \\ “11.73dBm
22402 438 MHz
— —20 -12.58 dBm
L_% ' Y
Er -30 ! (J \
g Wt \"I{r
) AUV Iy
= i d n M,jW hl 'I]uﬂfl"h'\.-\]w
W ™
ol Wl“li'mlx.«.
! . il
-60
=70
80 — Trace
24005 24035
Frequency (MHz)
GFSK_DH5_MCH_2441MHz_Ant1_NTNV
2 Ant: Ant1
CENT: 2441 MHz
Span: 3 MHz
REW: 30 kHz
10 A VBW: 91 kHz
Detector: Peak
;racoT pe:legélIHold
04 NMMI1 BwespTime: 3.2 ms
\,f‘ Sweep: Continue
i \
. -
104 § A \\ : 99% OBW/=0.894 MHz
il \J'.f 1. 2440 556 MHz
."’) L -12.34 dBm
K‘ 22441 450 MHz
— =20 o , -12.73 dBm
E
; \
= -30 1 ‘\
2 \)
(] ) V)M
— 40 | = ™ G
MY |
Ll e
50 i l "lmw
I
-60
=70
-80 — Trace
24395 2442 5
Frequency (MHz)

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 2 of 64

Version: 1/00



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

Report Number: BTF250423R00101

GFSK_DH5_HCH_2480MHz_Ant1_NTNV

Frequency (MHz)

@ Ant: Ant1
CENT: 2480 MHz
Span: 3 MHz
RBW. 30 kHz
10 1 VBW. 91 kHz
Detector: Peak
TraceType: MAX Hold
gwaap_rolnl:;%m
- ™ weeap lime & MS
0 Fﬂv\ﬂﬁl Swae: Confinue
-\fI v i
-10 4 "("J ,\v\’\ SQ%EEIBW—O.BQS MHz
P 1. 2479.548 MHz
- \v\% “16.07 dBm
n 22480439 MHz
— =20 a “17.06 dBm
E /./ by
% I"" h\
=~ -30 0 b
[] {
5 '
— 404 Wm‘ W | WLF'\W
e A W
I WA
504 I |M d {l'm')if.\ .
Uwhﬂ
=60
=70 4
80 — Trace
24785 24815
Frequency (MHz)
Pi/ADQPSK_2DH5 LCH 2402MHz_Ant1 NTNV
2 Ant: Antd
CENT: 2402 MHZ
Span: 3.6 MHz
RBW. 36 kHz
10 4 VEW 110 kHz
Detecior: Peak
Trat:n‘%pg, MAX Hold
mﬂl SweepPoint 1001
0 J' fi ‘I'\r f\ weepTime: 2,67 ms
Fr)"r\,f*\hru J FMJW Sweep: Continue
w3
=10 ? { " Eg’:?E?BW-‘I 185 MHz
1. 2409 410 MHz
-10 .80 dBm
2. 2402 595 MHz
— =20 1 -10.47 dBm
E
& \
= 30 jrﬁ'“' VA
@
> A P WMy %
o i “afj Ll R T
= _ap "\ ‘A\r‘ﬁw ENLP) ﬁ'\ﬂ\
m.}‘f l\.l
=50 4 'l‘ 2
'l
=60 4
“?’0 .
— Tracs
=80 T T T T T T
2400.2 24038

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
http://www.btf-lab.com

Email: info@btf-lab.com

Tel: +86-755-23146130

Page 3 of 64

Version: 1/00



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

Report Number: BTF250423R00101

Pi/4ADQPSK_2DH5 MCH_2441MHz_Ant1_NTNV
2 | Ant1
| CENT: 2441 MHz
Span: 3.6 MH.
REW: 36 kHz
10 4 | VBW, 110 kHz
Detector: Peak
‘ TracoTz‘pe MAX Hold
1 SweepPoint: 1001
2 )h Swaep. Contiog.
__,r.,Flr' WMin I\- \)'\'L\-'\ /\.‘J ‘ Fa
e P, ! 99% OBW/=1.184 MHz
0 [ | Make
| i 1 2440 403 MHz
= | 1246 dBm
il 2 2441.58? MHz
— =20 | { K -11.76 dBm
E 1
= |
= 30+ A / -
3 % l"-.f'm\
[ o, 1AM
40 4 o i o W
mﬂ_rh-J N JJM\'"\
=50 Py '.nl
LV
kd
-60
=70
-80 e
24392 ' ' ' ' ' 208
Frequency (MHz)
Pi/4ADQPSK_2DH5 HCH 2480MHz_Ant1 NTNV
2 Ant: Ant
CENT: 2480 MHz
Span: 3.6 MHz
REW: 36 kHz
10 4 VBW. 110 kHz
Detector: Peak
TracoTz‘pe MAX Hold
SweepPoint: 1001
04 SweepTime: 2,67 ms
Jll\ppll\/qﬁ Sweep: Continue
! J
7 o M“‘“ 99% OBW=1.194 MHz
-10 - VP Make:
"\q} 1. 2479396 MHz
12.12 dBm
I \ 2 2480.590 MHz
— =20 + \ -13.69 dBm
£ / \
= I \
el |1 1 II \
7]
_?"} lﬂ\ W Ile
- N
=40 /\..hllns \U,:‘"'_ﬁ
W ‘\] M
. J J :un“\”\'l'lw M“ P
- _W "'u‘ L\‘
o
-60 lH
=70
-80 — Too
24782 I I ' ' I 24818
Frequency (MHz)

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

BTF Testing Lab (Shenzhen) Co., Ltd.

Page 4 of 64

F101, 201 and 301, Building 1, Block 2, Tantou Industrial Park, Tantou Community, Songgang Street, Bao'an District, Shenzhen, China
http://www.btf-lab.com

Email: info@btf-lab.com Tel: +86-755-23146130

Version: 1/00



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

Rep

ort Number:

BTF250423R00101

8DPSK_3DH5_LCH_2402MHz_Ant1_NTNV

Frequency (MHz)

2 Ant: Anti
CENT: 2402 MHz
Span: 3.6 MHz
REW: 36 kHz
10 4 VBW: 110 kHz
Detector: Peak
TracoTEpe MAX Hold
AAN B g
99 Vo ﬂ] W lk;mmm\ Sweep: Continue
i 4
Y 3
-104 L .ﬂt 99% OBW=1.175 MHz
J \ 1. 2401 415 MHz
J \ ‘9 32 dBm
f 22402 590 MHz
— —20 / : -10.13 dBm
£ {
£ /
- o
= -0 MY W
2 My, / YA
L..
e o’ Nt} ““"l
r'"/ )
50 ' L {
=60
=70 4
-80 T T T T — T
2400.2 24038
Frequency (MHz)
8DPSK_3DH5 MCH_2441MHz_Ant1 NTNV
2 nt1
CENT: 2441 MHz
Span: 3.6 MH.
REW: 36 kHz
10 4 VBW: 110 kHz
Detector: Peak
TracoTEpe MAX Hold
A ,l', SﬁSSST.‘?’J{;‘ %%q(]ms
0 /"'\j \‘.’r' I'\ I | Sweep: Continue
104 "ﬁ“/ \--.\ih 99% OBW/=1.182 MHz
p 4 1 2440 408 MHz
r‘J -11.51 dBm
2. 2441 590 MHz
el ||J -12.32 dBm
E / \
2 30 |II ll'
= |
| 2
g ;f Y
3 A . / "I '\J‘
-40 J"'Ml\) : o l\dﬁr i
A p A !
WU \Nl"\’v \‘\vk
50 r’/
=60
=70 4
— Trace
=80 T T T T T T
2430.2 24428

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
Tel: +86-755-23146130

Email: info@btf-lab.com

http://www.btf-lab.com

Page 5 of 64

Version: 1/00



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

Report Number: BTF250423R00101

8DPSK_3DH5_HCH_2480MHz_Ant1_NTNV

2 Ant: Ant1
CENT: 2480 MHz
an: 3.6 MHz
RBW. 36 kHz
10 A VBW: 110 kHz
Detector: Peak
TracaTz‘pe: MAX Hold
SweepPoint: 1001
04 7 iy SweapTime: 2.67 ms
fl (\: 1 ."m'| Sweep: Confinue
n,-»."."" ‘\“ \\" lrl‘l‘l U‘vhrljkr. ]
W 99% OBW=1.183 MHz
=10 4 \ Maker:
{ 1. 2479 405 MHz
\ -14.03 dBm
L 2. 2480.588 MHz
— =20 i -12 81 dBm
= \
23] |
= !
=~ -30 '||
@ N |I r
ﬁ A b/ \_\
-40 af
3 ”Wlu.."-‘lr klu‘lr(f\‘,\
J [
.J“-'\.\ o Mo s
I o l]1 Ml ik 1
=50 4 i TR W \
»‘IM Aa 'u'r b |
"
1
—60 | V
—?’0 -
— Trace
=80 T T T T T
24782 24818
Frequency (MHz)

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 6 of 64

Version: 1/00



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

Report Number: BTF250423R00101

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) .
hgse Type MHz) Type ANT1 Limit Vet

2402 DH5 6.64 <=30 Pass

GFSK SISO 2441 DH5 5.10 <=30 Pass

2480 DH5 2.85 <=30 Pass

2402 2DH5 6.63 <=20.97 Pass

Pi/4ADQPSK SISO 2441 2DH5 5.07 <=20.97 Pass

2480 2DH5 2.77 <=20.97 Pass

2402 3DH5 7.14 <=20.97 Pass

8DPSK SISO 2441 3DH5 5.56 <=20.97 Pass

2480 3DH5 3.19 <=20.97 Pass

Note1: Antenna Gain: Ant1: 3.38dBi;
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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
Ant1
Mode > Frequency Packet Channel Separation 20dB Bandwidth Limit Verdict
Type (MHz) Type (MHz) (MHz) (MHz)
GFSK SISO HOPP DH5 1.000 0.990 >=0.99 Pass
Pi/4DQPSK SISO HOPP 2DH5 0.998 1.315 >=0.877 Pass
8DPSK SISO HOPP 3DH5 1.001 1.304 >=0.869 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

X Frequenc Packet Num of Hopping Frequencies g
pode Type MHz) Type ANT1 Limit Vet
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 0.384 31.600 314 120.576 | <=400| Pass
GFSK SISO | HOPP DH3 1.648 31.600 174 286.752 | <=400| Pass
DH5 2.894 31.600 95 274.930 | <=400| Pass
2DHA1 0.392 31.600 315 123.480 | <=400| Pass
Pi/4ADQPSK| SISO | HOPP 2DH3 1.644 31.600 170 279.480 | <=400| Pass
2DH5 2.892 31.600 95 274.740 | <=400| Pass
3DH1 0.390 31.600 314 122.460 | <=400| Pass
8DPSK | SISO | HOPP 3DH3 1.640 31.600 172 282.080 | <=400| Pass
3DH5 2.892 31.600 112 323.904 | <=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
jilste Type (MHz) Type ANT (dBm)
2402 DH5 1
GFSK SISO 2441 DH5 1 4.83
2480 DH5 1 2.58
2402 2DH5 1
Pi/4DQPSK SISO 2441 2DH5 1 4.79
2480 2DH5 1 242
2402 3DH5 1
8DPSK SISO 2441 3DH5 1 4.93
2480 3DH5 1 2.60
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 Measure (dBm) (dBm) Verdict
2402 DH5 1 -37.32 6.39 -13.61 Pass
2441 DH5 1 -41.35 6.39 -13.61 Pass
GFSK SISO 2480 DH5 1 -39.73 6.39 -13.61 Pass
-25.25 6.39 -13.61 Pass
pORE e L -38.80 6.39 -13.61 Pass
2402 2DH5 1 -24.21 6.22 -13.78 Pass
2441 2DH5 1 -37.61 6.22 -13.78 Pass
Pi/4ADQPSK | SISO 2480 2DH5 1 -39.97 6.22 -13.78 Pass
-22.88 6.22 -13.78 Pass
hiOFTS an ° ; -38.59 6.22 -13.78 Pass
2402 3DH5 1 -25.20 6.42 -13.58 Pass
2441 3DH5 1 -39.42 6.42 -13.58 Pass
8DPSK SISO 2480 3DH5 1 -39.66 6.42 -13.58 Pass
-23.86 6.42 -13.58 Pass
el P ! -39.32 6.42 -13.58 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.
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6.2 Test Graph
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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 0.0052 7.14
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