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B..

1. Bandwidth

1.1 OBW

1.1.1 Test Result

Test Report Number: BTF230817R00403

TestMode Antenna | Freq(MHz) OCB [MHZ] FL[MHZz] FH[MHz] LimitiMHz] Verdict
2402 0.875 2401.5534 2402.4286
DH5 Antl 2441 0.875 2440.5534 2441.4286
2480 0.869 2479.5534 2480.4226
2402 1.184 2401.4006 2402.5844
2DH5 Antl 2441 1.184 2440.4006 2441.5844
2480 1.181 2479.4006 2480.5814
2402 1.184 2401.4006 2402.5844
3DH5 Antl 2441 1.184 2440.4006 2441.5844
2480 1.181 2479.4006 2480.5814

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

Page 48 of 91




LAB

1.1.2 Test Graph

Test Report Number

: BTF230817R00403

DH5_Ant1_2402

Spectrum

(@)

j» Att
Count 100/100

Ref Level 30.00 dBm
40 dB

SWT

Offset .66 d8 @ RBW 30 kHz
63.2 us @ VBW 100 kHz

Mode Auto FFT

@ 1Pk View

20 de

™M1[1]

10 dér

Occ Bw

1.00 dBm
2.40182620 GHz|
875.124875124 kHz|

0de

-10 dBém

V\rJ\

-20 dB:

e

-30 dBm

-40 dBm

/J

Lo

-60 dB:

CF 2.402 GHz

1001 pts

Span 3.0 MHz

|Marker
| Type | Ref | Trc |

X-value |

Y-value | _Function |

Function Result |

M1| 1

2.4018262 GHz

1.00 d8m

71 1]
T2 1
T

2.40155345 GHz
2.40242857 GHz

-17.69 d8m
-18.38 dBm

Occ Bw

875.124875124 kHz

[

DH5_Antl_2441

Spectrum

(®)

Ref Level 30.00 dém
jo Att 40 dB
Count 100/100

Offset 8.63 d& & RBW 30 kHz

SWT

63.2 us @ VBW 100 kHz

Mode Auto FFT

@ 1Pk View

20 de

™M1[1]

10 dBm:

Occ Bw

1.58 dBm
2.44082920 GHz|
875.124875124 kHz|

0 dem

-10 dB

e

-20 de:

4

\/\;{;/\"

-30 dBm

-40 dBr

B e

-60 dB:

CF 2.441 GHz

1001 pts

Span 3.0 MHz

|Marker
| Type | Ref | Trc |

X-value |

Y-value | __Function |

Function Result ||

M1| 1

2.4408292 GHz

1.58 d8m

T1 1]
12| 1

2.44055345 GHz
2.44142857 GHz

-17.12 d8m |
-17.83 dBm

Occ Bw

875.124875124 kHz

e

DH5_Ant1_2480

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

BTF Testing Lab (Shenzhen) Co., Ltd.

Page 49 of 91

F101, 201 and 301, Building 1, Block 2, Tantou Industrial Park, Tantou Community, Songgang Street, Bao'an District, Shenzhen, China




LAB

Test Report Number: BTF230817R00403

Spectrum

(=)

j» Att
Count 100/100

40 dB SWT

Ref Level 30.00 dem Offset 8.63 d8 & RBW 30 kHz
63.2 ps @ VBW 100 kHz

Mode Auto FFT

@ 1Pk View

20de

mi[1]

10 dém

Occ Bw

0.55 dBm)|
2.47982920 GHz|
869.130869131 kHz

0de

-10 dBm

ey

) Vi

-20 dBrr

W \n

-30 dBm ral
40 dBy /J

“V\\AW

-60 dB

CF 2.48 GHz

1001 pts

Span 3.0 MHz

|Marker

Type | Ref | Trc | X-value |

Y-value | _Function |

Function Result ||

M1 |
1] 1
T2/ 1]

2.4798292 GHz |
2.47955345 GHz |
2.48042258 GHz

-0.55 dBm |
-18.65 d8m |
-19.01 dém

Occ Bw

869.130869131 kHz

() e

2DH5_Antl_2402

Spectrum

(=)

Ref Level 30.00 dem
jo Att 40 dB
Count 100/100

SWT

Offset 8.66 d& & RBW 30 kHz
63.2 us @ VBW 100 kHz

Mode Auto FFT

@ 1Pk View

20 dB

M1[1]

10 d8

Occ Bw

1.36 dBm
2.40202100 GHz
1.183816184 MHz

ode

M1

-10 dBm

A

ZAVR

-20 dBr

™

.30 dB

-40 dB ‘,/

W\f"‘v/\n/\f\/jv

-50 dBém

-60 dBr

CF 2.402 GHz

1001 pts

Span 3.0 MHz

|Marker

Type | Ref | Trc | X-value |

Y-value | _Function |

Function Result ||

M1 1
T1 1
T2/ 1|

2.402021 GHz |
2.4014006 GHz |
2.40258442 GHz

-1.36 d8m |
-15.96 dBm |
-17.60 dém

Oce Bw

1.183816184 MHz

— T

2DH5_Antl_2441

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

BTF Testing Lab (Shenzhen) Co., Ltd.

Page 50 of 91

F101, 201 and 301, Building 1, Block 2, Tantou Industrial Park, Tantou Community, Songgang Street, Bao'an District, Shenzhen, China




Test Report Number: BTF230817R00403

LAB

Spectrum I?

Ref Level 30.00 dem Offset 8.63 d8 @ RBW 30 kHz

j» Att 40dB SWT 63.2ps @ VBW 100 kHz Mode Auto FFT
Count 100/100
@ 1Pk View
mi[1] 0.78 dBm
208 2.44102100 GHz|
Occ Bw 1.183816184 MHz
10 dém
M1
0de 5

—— 4 ﬂm/\—”%%

-20 dBrr

[ \

-40 dBy
b~/ ’\’\’\/ W \\/MMV
-50 dBém
-60 dB
CF 2.441 GHz 1001 pts Span 3.0 MHz
|Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result ||
M1 |1 2,441021 GHz | -0.78 dém | | |
T 1 2.4404006 GHz | -15.25 dém | Occ Bw | 1.183816184 MHz
12| 1] 2.44158442 GHz -17.01 dBm

— g
L J J -

2DH5_Antl_2480

Spectrum [T]

Ref Level 30.00 dBm Offset 8.63 d8 @ RBW 30 kHz

lo att 40dB  SWT 63.2ps @ VBW 100kHz Mode Auto FFT
Count 100/100
@ 1Pk View
m1[1] 2.46 dBm)|
20d8B 2.48002100 GHz
i Occ Bw 1.180819181 MHZ|
10de
0de 71

-10 dém - S ’\‘J\ =
N T;j./""\fJ "\/V\

- / i)
o= W 7/
s~/ T R ——
-50 deém
=60 dBm
CF 2.48 GHz 1001 pts Span 3.0 MHz
|Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result ||
M1] | 2,480021 GHz | -2.46 dém | | |
Tl[ 1 2.4794006 GHz | -16.77 dém | Oce Bw | 1.180819181 MHz
72| 1] 2.48058142 GHz -19.13 dém

-7 r
L L

3DH5_Antl_2402

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

Page 51 of 91

F101, 201 and 301, Building 1, Block 2, Tantou Industrial Park, Tantou Community, Songgang Street, Bao'an District, Shenzhen, China




LAB

Test Report Number: BTF230817R00403

Spectrum

(=)

j» Att
Count 100/100

40 dB

Ref Level 30.00 dem Offset 8.66 d8 & RBW 30 kHz
SWT 63.2ps @ VBW 100 kHz

Mode Auto FFT

@ 1Pk View

20de

mi[1]

10 dém

Occ Bw

1.29 dBm
2.40202100 GHz
1.183816184 MHz

0de

M1

-10 dBm

L

-20 dBrr

Y

-30 dBm

-40 d&

LA ansY

-50 dBm

VA N

-60 dB

CF 2.402 GHz

1001 pts

Span 3.0 MHz

|Marker
Type | Ref | Trc |

X-value

| Y-value | Function

| Function Result |

M1 |
1] 1
T2/ 1]

2,402021 GHz

2.4014006 GHz |
2.40258442 GHz

-1.29 d8m |
-18.25 d8m |
-16.52 dBm

Occ Bw

1.183816184 MHz

(1 e

3DH5_Antl_2441

Spectrum

Ref Level 30.00 dBm Offset 8.63 d8 @ RBW 30 kHz

jo Att 40dB  SWT 63.2 ps @ VBW 100 kHz
Count 100/100

@ 1Pk View

(=)

Mode Auto FFT

m1[1] 0.64 dBm)|
2.44102100 GHZ|

1.183816184 MHz

20 dB

Occ Bw
10 d8

1

ode e

10 dBm A /\/”"‘/ \W/\\ Vs
- / \

-40 dB

" P (7 i S

-50 dBm

=60 dBm

CF 2.441 GHz 1001 pts Span 3.0 MHz

|Marker

Type | Ref | Trc | X-value | Y-value | _Function | Function Result ||
M1] | 2,441021 GHz | -0.64 dém | | |
71[ 1 2.4404006 GHz | -17.55 dém | Oce Bw | 1.183816184 MHz
72| 1] 2.44158442 GHz -15.63 dBm

-7 r
L L

3DH5_Antl_2480

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

Page 52 of 91

F101, 201 and 301, Building 1, Block 2, Tantou Industrial Park, Tantou Community, Songgang Street, Bao'an District, Shenzhen, China




LAB

Test Report Number: BTF230817R00403

Spectrum

(=)

Ref Level 30.00 dem Offset 8.63 d8 @ RBW 30 kHz

j» Att 40dB  SWT 63.2 ps @ VBW 100 kHz
Count 100/100

Mode Auto FFT

@ 1Pk View

20de

mi[1]

10 dém

Occ Bw

2.41 dBm)|
2.48002100 GHz
1.180819181 MHz

0B M1

VA

7

\/\.,\ T
-

N

-60 dB

CF 2.48 GHz 1001 pts

|Marker

Type | Ref | Trc | X-value | Y-value |

Function |

Span 3.0 MHz

M1 |
1] 1
T2/ 1]

2,480021 GHz |
2.4794006 GHz |
2.48058142 GHz

-2.41 dBm |
-19.04 d8m |
-17.29 dBm

Occ Bw

Function Result ||

1.180819181 MHz

() e

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

Page 53 of 91




B..

1.2 20dB BW

1.2.1 Test Result

Test Report Number: BTF230817R00403

TestMode Antenna | Freq(MHz) | 20dB EBW[MHZ] FL[MHZ] FH[MHZz] Limit{MHz] Verdict

2402 0.96 2401.53 2402.49

DH5 Antl 2441 1.02 2440.48 2441.50
2480 0.96 2479.53 2480.49

2402 1.29 2401.36 2402.65

2DH5 Antl 2441 1.29 2440.36 2441.65
2480 1.29 2479.36 2480.65

2402 1.29 2401.35 2402.64

3DH5 Antl 2441 1.28 2440.35 2441.62
2480 1.29 2479.35 2480.64
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1.2.2 Test Graph

Test Report Number

: BTF230817R00403
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||
B Test Report Number
LAB

: BTF230817R00403
2. Maximum Conducted Output Power
2.1 Power
2.1.1 Test Result
Test Conducted Peak Conducted :
Antenna Freq(MHz) . Verdict
Mode Powert[dBm] Limit[dBm]
2402 3.94 <30 PASS
DH5 Antl 2441 3.49 <30 PASS
2480 3.62 <30 PASS
2402 3.69 <20.97 PASS
2DH5 Antl 2441 3.97 <20.97 PASS
2480 3.73 <20.97 PASS
2402 3.66 <20.97 PASS
3DH5 Antl 2441 3.39 <20.97 PASS
2480 351 <20.97 PASS
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B..

3. Carrier Frequency Separation

3.1 Antl

3.1.1 Test Result

Test Report Number: BTF230817R00403

TestMode Antenna Freq(MHz) Result{MHZz] Limit{MHz] Verdict
DH5 Antl Hop 1.003 20.680 PASS
2DH5 Antl Hop 0.916 20.860 PASS
3DH5 Antl Hop 1.104 20.860 PASS
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3.1.2 Test Graph
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B..

4. Number of Hopping Frequencies

4.1 HoppNum

4.1.1 Test Result

Test Report Number: BTF230817R00403

Frequenc Packet Num of Hopping Frequencies .
Mode MHz) Type ANTL Limit Verdict
GFSK HOPP DH5 79 >=15 Pass
Pi/ADQPSK HOPP 2DH5 79 >=15 Pass
8DPSK HOPP 3DH5 79 >=15 Pass
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4.1.2 Test Graph

Test Report Number: BTF230817R00403
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B Test Report Number: BTF230817R00403
LAB

5. Time of Occupancy (Dwell Time)

5.1 Antl

5.1.1 Test Result

TestMode Antenna Freq(MHz) Burstidin TotalHops Result[s] Limit[s] Verdict
[ms] [Num]

DH1 Antl Hop 0.371 320 0.119 <0.4 PASS
DH3 Antl Hop 1.619 160 0.259 <0.4 PASS
DH5 Antl Hop 2.860 106.67 0.305 <0.4 PASS
2DH1 Antl Hop 0.380 320 0.122 <0.4 PASS
2DH3 Antl Hop 1.624 160 0.26 <0.4 PASS
2DH5 Antl Hop 2.865 106.67 0.306 <04 PASS
3DH1 Antl Hop 0.379 320 0.121 <0.4 PASS
3DH3 Antl Hop 1.623 160 0.26 <0.4 PASS
3DH5 Antl Hop 2.867 106.67 0.306 <04 PASS
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5.1.2 Test Graph
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B..

6. Unwanted Emissions In Non-restricted Frequency Bands

6.1 Ref

6.1.1 Test Result

Test Report Number: BTF230817R00403

TX Frequenc Packet Level of Reference
Mode Type (I\(jIHz) y Type ANT (dBm)
2402 DH5 1 5.12
GFSK SISO 2441 DH5 1 6.00
2480 DH5 1 6.15
2402 2DH5 1 4.53
Pi/4ADQPSK SISO 2441 2DH5 1 5.09
2480 2DH5 1 4.53
2402 3DH5 1 5.38
8DPSK SISO 2441 3DH5 1 4.58
2480 3DH5 1 5.29

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.
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B..

6.2 CSE

6.2.1 Test Result

Test Report Number: BTF230817R00403

FreqRange

RefLevel

Result

Limit

TestMode Antenna | Freq(MHz) Verdict
[MHz] [dBm] [dBm] [dBm]
2402 30~1000 2.32 -60.43 <-17.68 PASS
1000~26500 2.32 -46.6 <-17.68 PASS
30~1000 2.78 -60.54 <-17.22 PASS
DH5 Antl 2441
1000~26500 2.78 -46.32 <-17.22 PASS
2480 30~1000 1.03 -60.63 <-18.97 PASS
1000~26500 1.03 -46.66 <-18.97 PASS
2402 30~1000 0.79 -60.75 <-19.21 PASS
1000~26500 0.79 -46.89 <-19.21 PASS
30~1000 121 -60.01 <-18.79 PASS
2DH5 Antl 2441
1000~26500 121 -46.66 <-18.79 PASS
2480 30~1000 -0.43 -60.46 <-20.43 PASS
1000~26500 -0.43 -47.54 <-20.43 PASS
2402 30~1000 0.91 -60.11 <-19.09 PASS
1000~26500 0.91 -47.06 <-19.09 PASS
30~1000 1.48 -61.1 <-18.52 PASS
3DH5 Antl 2441
1000~26500 1.48 -46.65 <-18.52 PASS
2480 30~1000 -0.25 -60.2 <-20.25 PASS
1000~26500 -0.25 -46.84 <-20.25 PASS
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6.2.2 Test Graph
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7. Form731
7.1 Form731

7.1.1 Test Result

Test Report Number: BTF230817R00403

Lower Freq (MHz)

High Freq (MHz)

MAX Power (W)

MAX Power (dBm)

2402

2480

0.00249

3.97
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