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Frequency Band = Band 5, Direction = Downlink, Signal Type = LTE, Band Edge = lower
(S01_AAO01)

Spectrum | |=%-=‘

Ref Level 25.00 dém Offset 10.40 d& & RBW 100 kHz
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Frequency Band = Band 12, Direction = Downlink, Signal Type = GSM, Band Edge = upper
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Frequency Band = Band 12, Direction = Downlink, Signal Type
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Frequency Band = Band 12, Direction = Downlink, Signal Type = LTE, Band Edge = lower
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Frequency Band = Band 13, Direction = Downlink, Signal Type = GSM, Band Edge = upper

Spectrum |
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Frequency Band = Band 13, Direction = Downlink, Signal Type
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Spectrum |
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Frequency Band = Band 13, Direction = Downlink, Signal Type = GSM, Band Edge = lower
(SO01_AA01)
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Frequency Band = Band 13, Direction = Downlink, Signal Type = LTE, Band Edge = lower

Spectrum |
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Frequency Band = Band 13, Direction = Downlink, Signal Type = CDMA, Band Edge = lower
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Frequency Band = Band 2, Direction = Uplink, Signal Type = GSM, Band Edge = upper

Spectrum |
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Frequency Band = Band 2, Direction = Uplink, Signal Type = LTE, Band Edge = upper
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Frequency Band = Band 2, Direction = Uplink, Signal Type = CDMA, Band Edge = upper

(SO1_AAO1)

Spectrum |
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Frequency Band = Band 2, Direction = Uplink, Signal Type = GSM, Band Edge = lower
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Frequency Band = Band 2, Direction = Uplink, Signal Type = LTE, Band Edge = lower

Spectrum |
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Frequency Band = Band 2, Direction = Uplink, Signal Type = CDMA, Band Edge = lower
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Frequency Band = Band 4, Direction = Uplink, Signal Type = GSM, Band Edge = upper
(S01_AAO01)

Spectrum | |=%-=‘
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Frequency Band = Band 4, Direction = Uplink, Signal Type = CDMA, Band Edge = upper
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Frequency Band = Band 4, Direction = Uplink, Signal Type = LTE, Band Edge = lower
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(SO1_AAO1)

Spectrum

&

Ref Level 25.00 dém
Att 30 dB
SGL Count 2000/2000

Offset 10.70 d&2 & RBW
SWT

100 kHz

18.9 ps & VBW 300 kHz  Mode Auto FFT

@ 1Rm AvagPwr

20 dém Mi[1]

M2[1]
10 dBm

odem

-28.79 dBm
1.70999850 GHz
42.97 dBm
1.70900000 CHz

=10 dBm

D1 -19.000

-ZU B

=30 dBm

M2
-40 dBm =

-50 dBm

=60 dBm:

=70 dBm

Start 1.707 GHz 1001 pts

Stop 1.71 GHz

mMarker

Y-value |  Function |

Function Result |

Type | Ref | Tre | X-value |
M1 1 1,70995985 GHz -28.79 dEm
M2 1 1.709 GHz -42.97 dBm

J J

Date: 24.JAM. 2020 12:28:30
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Frequency Band = Band 5, Direction = Uplink, Signal Type = GSM, Band Edge = upper

Spectrum | |=%-=
Ref Level 2500 dem Offset 10,70 d2 & RBW 10 kHz
Att 30 dB SWT 189 ps & VBW 30 kHz  Mode Auto FFT
SGL Count 2000/2000
@ 1Rm AvgPwr
M1[1] -33.00 dBm
20d8m 849.019330 MHz
M2[1] 51.57 dBm
10 dém 849.100000 MHz
0 dem
-10 dém
oUdBm=—o1 -19.000
-20 digr
| T
40 dBrm—] ]
—
- M2
-50 dBm
-1.__\_\\_-\___\_
T
<60 dBm =
-70 dBm:
Start 049.0 MHz 1001 pts Stop B849.3 MHz
mMarker
Type | Ref | Tre | X-value | Y-value |  Function | Function Result |
M1 1 845.01933 MHz =332.00 dém
M2 1 849.1 MHz -51.57 dBm
Ji J Y

Date: 24.JAM. 2020 17:18:20

Note: Wrong offset, actual value is 0.3 dB lower

Frequency Band = Band 5, Direction = Uplink, Signal Type = LTE, Band Edge = upper
(S01_AAO01)

Spectrum | |=%-=|
Ref Level 25.00 dém Offset 10.70 d2 & RBW 100 kHz

Att 30 dB SWT 18.7 ps & VBW 300 kHz
SGL Count 2000,/2000

@ 1Rm AvgPwr

Mode Auto FFT

20 dém

M1[1] -21.08 dBm

849.000150 MHz
23.10 dBm
849.100000 MHz

M2[1]
10 dBm

odem

=10 dBm

1_ T HB D1 -19.000

=30 dBm

=40 dbm

-50 dBm

=60 dBm:

=70 dBm

Start 049.0 MHz

mMarker

Type | Ref | Tre | X-value | Y-value |  Function |
M1

Function Result |
1 845.00015 MHz -21.08 dEm
M2 1

]

Date: 24.JAM. 2020 172735

1001 pts

Stop 049.3 MHz

849.1 MHz =23.10 dém

Note: Wrong offset, actual value is 0.3 dB lower
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Frequency Band = Band 5, Direction = Uplink, Signal Type = CDMA, Band Edge = upper
(S01_AAO01)

Spectrum |

Ref Level 25.00 dém

&

Att 30 di
SGL Count 2000,/2000

Offset 10.70 d&2 & RBW
SWT 18.7 ps @

100 kHz
VBW 300 kHz

Mode Auto FFT

@ 1Rm AvgPwr

20 dém

M1[1]

10 dBm

M2[1]

odem

-24.79 dBm
849.000150 MHz
27.21 dBm
849.100000 MHz

=10 dBm

FEUdBm=—{0'1 -19.000

=30 dBm

=40 dbm

-50 dBm

=60 dBm:

=70 dBm

Start 849.0 MHz

1001 pts

mMarker
Type | Ref | Tre |
M1 1

X-value

¥-value

Function

Stop 049.3 MHz

Function Result |

M2 1

845.00015 MHz
849.1 MHz

=24.79 dém
=27.21 dém

]

Date: 24.JAM. 2020 17:33:26

amime - 0

Note: Wrong offset, actual value is 0.3 dB lower

Frequency Band = Band 5, Direction = Uplink, Signal Type = GSM, Band Edge = lower
(S01_AAO01)

Spectrum |

Ref Level 25.00 dém

&

Att 30 di
SGL Count 2000,/2000

Offset 10.70 d2 « RBW
SWT 189 ps @

10 kHz
VBW 20 kHz

Mode Auto FFT

@ 1Rm AvgPwr

20 dém

M1[1]

10 dBm

M2[1]

odem

-33.61 dBm
823.979770 MHz

51.91 dBm
823.900000 MHz

=10 dBm

—Frdsm=—f0'1 -19.000

=30 dBm

=40 dbm

-50 dBm

M2

£0 dBmy:

— Y-

=70 dBm

Start 823.7 MHz

1001 pts

mMarker
Type | Ref | Tre |
M1

X-value | Y-value |

Function |

Stop 824.0 MHz

Function Result

1

M2 1

823.97977 MHz

=33.61 dém

823.9 MHz -51.91 dém

]

Date: 24.JAM. 2020 17:13:23

amime - 0

Note: Wrong offset, actual value is 0.3 dB lower
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Frequency Band = Band 5, Direction = Uplink, Signal Type = LTE, Band Edge = lower
(S01_AAO01)

Spectrum | |=%-=|

Ref Level 25.00 dém Offset 10.70 d&8 & RBW 100 kHz

Att 30 dB - SWT 18.7 ps & VBW 300 kHz  Mode Auto FFT
SGL Count 2000,/2000

@ 1Rm AvgPwr

Mi[1] -22.24 dBm

20 dém 823.999850 MHz
M2[1] 25.72 dBm

10 dBm 823.900000 MHz

odem

=10 dBm

—Frdsm=—f0'1 -19.000

=30 dBm

=40 dbm

-50 dBm

=60 dBm:

=70 dBm

Start 023.7 MHz 1001 pts
mMarker

Type | Ref | Tre | X-value | Y-value |  Function | Function Result |
M1 | 1 823.99985 MHz | -22.24 dBm
M2 | 1 823.9 MHz | -25.72 dBm

J J G v

Date: 24.JAM. 2020 17.05:08

Stop 824.0 MHz

Frequency Band = Band 5, Direction = Uplink, Signal Type = CDMA, Band Edge = lower
(SO01_AA01)

Spectrum | |=%-=|

Ref Level 25,00 dem Offset 10,70 d2 e RBW 100 kHz

Att 30 dB SWT 18.7 ps & VBW 300 kHz  Mode Auto FFT
SGL Count 2000,/2000

@ 1Rm AvagPwr

Mi[1] -26.64 dBm

20 dém 823.999850 MHz
M2[1] 28.57 dBm

10 dBm 823.900000 MHz

odem

=10 dBm

—Frdsm=—f0'1 -19.000

I
- ¥ I
=30 dBm

=40 dbm

-50 dBm

=60 dBm:

=70 dBm

Start 023.7 MHz 1001 pts
mMarker

Type | Ref | Tre | X-value | Y-value |  Function | Function Result |
M1 | 1 823.99985 MHz | -26.64 dBm
M2 | 1 823.9 MHz | -28.57 dBm

J J G v

Date: 24.JAM. 2020 16:51:08

Stop 824.0 MHz
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Frequency Band = Band 12, Direction = Uplink, Signal Type = GSM, Band Edge = upper
(S01_AAO01)

Spectrum |

&

Ref Level 25.00 dém
Att 30 dB
SGL Count 2000/2000

SWT

Offset 10,40 d&2 & RBW 30 kHz
63,1 ps & VBW 100 kHz

Mode Auto FFT

@ 1Rm AvgPwr

20 dém

M1[1] -29.70 dBm

10 dBm

716.0172930 MHz

M2[1] 45.89 dBm

odem

716.1000000 MHz

=10 dBm

—Frdsm=—f0'1 -19.000

M1

. 4
=TT

I~

—

-40 dBm n
X
-50 dBm

=60 dBm:

=70 dBm

Start 716.0 MHz

10001 pts

Stop 716.3 MHz

mMarker
Type | Ref | Tre | X-value |
M1

Y-value |

Function | Function Result |

1 716.017293 MHz
M2 1 716.1 MHz

=29.70 dém
-45.89 dém

]

Date: 27.JAM. 2020 184321

dilllifes - 77

Frequency Band = Band 12, Direction = Uplink, Signal Type = LTE, Band Edge = upper
(S01_AA01)

Spectrum

(=]

Ref Level 25.00 dém
Att 30 dB
SGL Count 2000/2000

SWT

Offset 10,40 d&2 & RBW 30 kHz
63,1 ps & VBW 100 kHz

Mode Auto FFT

@ 1Rm AvagPwr

20 dém

M1[1] -25.99 dBm

10 dBm

716.0000150 MHz

M2[1] 27.64 dBm

odem

716.1000000 MHz

=10 dBm

D1 -19.000

U dBm
3

5

ez

=30 dBm

=40 dbm

-50 dBm

=60 dBm:

=70 dBm

Start 716.0 MHz

10001 pts

Stop 716.3 MHz

mMarker

Type | Ref | Tre | X-value |
M1 1

Y-value |

Function |

Function Result |

716.000015 MHz

M2 1 716.1 MHz

=25.99 dém
-27.64 dém

]

Date: 27.JAM. 2020 185536
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Frequency Band = Band 12, Direction = Uplink, Signal Type = CDMA, Band Edge = upper

Spectrum |

(SO1_AAO1)

(=]

Ref Level 25.00 dém
Att 30 dB
SGL Count 2000/2000

Offset 10,40 d&2 & RBW 30 kHz

SWT 63.1 ps & VBW 100 kHz  Mode auto FFT

@ 1Rm AvgPwr

20 dém

M1[1]

10 dBm

M2[1]

odem

-27.73 dBm
F16.0000150 MHz
29.88 dBm
716.1000000 MHz

=10 dBm

D1 -19.000

-ZU dBf
1

(=0 dBm—

M2

=40 dbm

-50 dBm

=60 dBm:

=70 dBm

Start 716.0 MHz

10001 pts

Stop 716.3 MHz

mMarker

X-value | Y-value |  Function |

Function Result |

Type | Ref | Tre |
M1 1
M2 1

716.000015 MHz
716.1 MHz

=27.73 dém
-29.88 dém

]

Date: 27.JAM. 2020 184859

dilllifes - 77

Frequency Band = Band 12, Direction = Uplink, Signal Type = GSM, Band Edge = lower

Spectrum

(SO1_AAO1)

(=]

Ref Level 25.00 dém
Att 30 dB
SGL Count 2000/2000

Offset 10,40 d&2 & RBW 30 kHz

SWT 63.5 ps & VBW 100 kHz  Mode auto FFT

@ 1Rm AvagPwr

20 dém

M1[1]

10 dBm

M2[1]

odem

-29.62 dBm
697.999850 MHz
45.56 dBm
697.900000 MHz

=10 dBm

—Frdsm=—f0'1 -19.000

=30 dBm

=40 dbm

-50 dBm

-60 dBm:

=70 dBm

CF 697.85 MHz

1001 pts

Span 300.0 kHz

mMarker

Type | Ref | Tre |
M1

X-value |

Y-value |  Function |

Function Result |

M2

1
1

597.99985 MHz
697.9 MHz

-29.62 dém
-45.56 dém

]

Date: 27.JAM. 2020 1

& 2408
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Frequency Band = Band 12, Direction = Uplink, Signal Type = LTE, Band Edge = lower

Spectrum |

(SO1_AAO1)

(=]

Ref Level 25.00 dém
Att 30 dB
SGL Count 2000/2000

Offset 10,40 d&2 & RBW 30 kHz

SWT 63.5 ps & VBW 100 kHz  Mode auto FFT

@ 1Rm AvgPwr

20 dém

M1[1]

10 dBm

M2[1]

odem

-23.88 dBm
697.999850 MHz
25.05 dBm

697.900000 MHz

=10 dBm

D1 -19.000

-ZU B

=30 dBm

=40 dbm

-50 dBm

=60 dBm:

=70 dBm

Start 697.7 MHz

1001 pts

Stop 696.0 MHz

mMarker

X-value | Y-value |  Function |

Function Result |

Type | Ref | Tre |
M1 1

M2 1

597.99985 MHz
697.9 MHz

-23.88 dém
-25.05 dém

]

Date: 27.JAM. 2020 18:02:34

dilllifes - 77

Frequency Band = Band 12, Direction = Uplink, Signal Type = CDMA, Band Edge = lower

Spectrum

(SO1_AAO1)

(=]

Ref Level 25.00 dém
Att 30 dB
SGL Count 2000/2000

Offset 10,40 d&2 & RBW 30 kHz

SWT 63.5 ps & VBW 100 kHz  Mode auto FFT

@ 1Rm AvagPwr

20 dém

M1[1]

10 dBm

M2[1]

odem

-27.82 dBm
697.999850 MHz
29.92 dBm
697.900000 MHz

=10 dBm

—Frdsm=—f0'1 -19.000

=30 dBm

=40 dbm

-50 dBm

=60 dBm:

=70 dBm

CF 697.85 MHz

1001 pts

Span 300.0 kHz

mMarker

X-value |

Y-value |

Function |

Function Result |

Type | Ref | Tre |
M1 1 537.59935 MHz

M2 1 697.9 MHz

-27.82 dém
-29.92 dém

]

Date: 27.JAM. 2020 18:11:48
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Frequency Band = Band 13, Direction = Uplink, Signal Type = GSM, Band Edge = upper
(S01_AAO01)

Spectrum | |=%-=‘

Ref Level 25.00 dém Offset 10.40 d& & RBW 30 kHz

Att 30 dB SWT 63.5 ps & VBW 100 kHz  Mode Auto FFT
SGL Count 2000,/2000

@ 1Rm AvgPwr

M1[1] -30.20 dBm
20 dém 787.000150 MHz

M2[1] 46.26 dBm
10 dBm 787.100000 MHz

odem

=10 dBm

—Frdsm=—f0'1 -19.000
1

o-di

=40 dbm =

50 dBm i

60 dBm -

=70 dBm

Start 7687.0 MHz 1001 pts
mMarker

Type | Ref | Tre | X-value | Y-value |
M1 1 787.00015 MHz -30.20 dEm
M2 1 787.1 MHz -465.26 dBm

J J G v

Date: 27.JAM. 2020 19:22:04

Stop 767.3 MHz

Function | Function Result |

Frequency Band = Band 13, Direction = Uplink, Signal Type = LTE, Band Edge = upper
(S01_AA01)

Spectrum |=%-=|
Ref Level 25.00 dém Offset 10,40 d&2 & RBW 30 kHz

Att 30 dB SWT 63.5 ps & VBW 100 kHz  Mode auto FFT
SGL Count 2000,/2000
@ 1Rm AvagPwr

M1[1] -27.85 dBm

20 dém 787.000150 MHz
M2[1] 30.31 dBm

10 dBm 787.100000 MHz

odem

=10 dBm

—FrdEm=—f0'1 -19.000
1

-30 dBm— --

=40 dbm

-50 dBm

=60 dBm:

=70 dBm

Start 707.0 MHz

1001 pts
mMarker

Stop 767.3 MHz

Type | Ref | Tre | X-value | Y-value |  Function | Function Result |
M1 1 787.00015 MHz -27.85 dém
M2 1 787.1 MHz -30.31 dBm

J J G v

Date: 27.JAM. 2020 19:33:57
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Frequency Band = Band 13, Direction = Uplink, Signal Type

Spectrum |

(SO1_AAO1)

layers
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= CDMA, Band Edge = upper

(=]

Ref Level 25.00 dém
Att 30 dB
SGL Count 2000/2000

Offset 10,40 d&2 & RBW 30 kHz
SWT 63.5 ps & VBW 100 kHz

Mode Auto FFT

@ 1Rm AvgPwr

20 dém

M1[1]

10 dBm

M2[1]

odem

-32.54 dBm
F87.000150 MHz
34.53 dBm
787.100000 MHz

=10 dBm

—Frdsm=—f0'1 -19.000

1—3l3 dem

=40 dbm

-50 dBm

=60 dBm:

=70 dBm

Start 707.0 MHz

1001 pts

Stop 767.3 MHz

mMarker
Type | Ref | Tre |
M1 1

X-value | Y-value |

Function |

Function Result |

M2 1

787.00015 MHz
787.1 MHz

-32.54 dém
-34.53 dém

]

Date: 27.JAM. 2020 192828

dilllifes - 77

Frequency Band = Band 13, Direction = Uplink, Signal Type = GSM, Band Edge = lower
(SO01_AAO01)

Spectrum

(=]

Ref Level 25.00 dém
Att 30 dB
SGL Count 2000/2000

Offset 10,40 d&2 & RBW 30 kHz
SWT 63.5 ps & VBW 100 kHz

Mode Auto FFT

@ 1Rm AvagPwr

20 dém

M1[1]

10 dBm

M2[1]

odem

-29.70 dBm
.999850 MHz
46.25 dBm
900000 MHz

776

776

=10 dBm

D1 -19.000

-ZU B

=30 dBm

=40 dbm

-50 dBm

=60 dBm:

=70 dBm

Start 776.7 MHz

1001 pts

Stop 777.0 MHz

mMarker
Type | Ref | Tre |
M1 1

X-value | Y-value |

Function |

Function Result |

M2

1

776.99985 MHz
776.9 MHz

=29.70 dém
-46.25 dém

]

Date: 27.JAM. 2020 191633
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Frequency Band = Band 13, Direction = Uplink, Signal Type = LTE, Band Edge = lower
(S01_AAO01)

Spectrum | |=%-=|

Ref Level 25,00 dem Offset 10,40 d2 e RBW 30 kHz
Att 30 dB SWT 63.5 ps & VBW 100 kHz  Mode auto FFT
SGL Count 2000,/2000

@ 1Rm AvagPwr

M1[1] -29.37 dBm

20 dém 776.990850 MHz
M2[1] 32.43 dBm

10 dBm 776.900000 MHz

odem

=10 dBm

—Frdsm=—f0'1 -19.000

-30 dBm o —

=40 dbm

-50 dBm

=60 dBm:

=70 dBm

Start 776.7 MHz 1001 pts Stop 777.0 MHz
mMarker

Type | Ref | Tre | X-value | Y-value |  Function | Function Result |
M1 1 776.999385 MHz -29.37 dém
M2 1 776.9 MHz -32.43 dBm

J J G v

Date: 27.JAM. 2020 19:06:57

Frequency Band = Band 13, Direction = Uplink, Signal Type = CDMA, Band Edge = lower
(S01_AA01)

Spectrum | |=%-=|

Ref Level 25.00 dém Offset 10.40 d&8 & RBW 30 kHz
Att 30 dB - SWT 63.5 ps & VBW 100 kHz  Mode Auto FFT
SGL Count 2000,/2000

@ 1Rm AvgPwr

M1[1] -32.61 dBm
20 dém 776.990850 MHz

M2[1] 34.60 dBm
10 dBm 776.900000 MHz

odem

=10 dBm

—Frdsm=—f0'1 -19.000

=30 dBm

N
=40 dBm

-50 dBm

=60 dBm:

=70 dBm

Start 776.7 MHz 1001 pts Stop 777.0 MHz
mMarker

Type | Ref | Tre | X-value | Y-value |  Function | Function Result |
M1 1 776.999385 MHz -32.61 dém
M2 1 776.9 MHz -34.60 dBm

J J G v

Date: 27.JAM. 2020 19:09:58

5.5.5 TEST EQUIPMENT USED
- R&S TS8997
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5.6 CONDUCTED SPURIOUS EMISSIONS

Standard

The test was performed according to:
KDB 935210 D03

5.6.1 TEST DESCRIPTION

This test case is intended to demonstrate compliance to the applicable conducted spurious
emission limits per § 2.1051

The EUT was connected to the test setup according to the following diagram:

Spectrum Analyser Signal Generator
FSV30 SMBV100

FCC Part 20.21; Consumer Signal Booster — Test Setup 7.6; Conducted Spurious Emissions

The attenuation of the measuring and stimulus path are known for each measured frequency
and are considered.

The Spectrum Analyzer settings can be directly found in the measurement diagrams.

5.6.2 TEST REQUIREMENTS / LIMITS

FCC Part 2.1051; Measurement required: Spurious emissions at antenna terminal:

The radio frequency voltage or powers generated within the equipment and appearing on a
spurious frequency shall be checked at the equipment output terminals when properly loaded
with a suitable artificial antenna. Curves or equivalent data shall show the magnitude of each
harmonic and other spurious emission that can be detected when the equipment is operated
under the conditions specified in §2.1049 as appropriate. The magnitude of spurious emissions
which are attenuated more than 20 dB below the permissible value need not be specified.

FCC Part 20, § 20.21(e)(8)(i)(E)
Out of Band Emission Limits. Booster out of band emissions (OOBE) shall be at least 6 dB

below the FCC's mobile emission limits for the supported bands of operation. Compliance to
OOBE limits will utilize high peak-to-average CMRS signal types.
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Part 22, Subpart H — Cellular Radiotelephone Service; Band 5 (Cellular)
8§ 22 917 — Emission limitations for cellular equipment

(a) Out of band emissions. The power of any emission outside of the authorized operating
frequency ranges must be attenuated below the transmitting power (P) by a factor of at least
43 + 10 log(P) dB.

Part 24 E — Personal Communication Services
8§ 24.238 — Emission limitations for Broadband PCS equipment; Band 2 (Broadband PCS)

(a) Out of band emissions. The power of any emission outside of the authorized operating
frequency ranges must be attenuated below the transmitting power (P) by a factor of at least
43 + 10 log(P) dB.

Part 27 — Miscellaneous Wireless Communication Services;

Band 4 (AWS-1)
8§ 27.53 (h) — Emission limits

(1) General protection levels. Except as otherwise specified below, for operations in the 1695-
1710 MHz, 1710-1755 MHz, 1755-1780 MHz, 1915-1920 MHz, 1995-2000 MHz, 2000-2020
MHz, 2110-2155 MHz, 2155-2180 MHz, and 2180-2200 bands, the power of any emission
outside a licensee's frequency block shall be attenuated below the transmitter power (P) in
watts by at least 43 + 10 logio (P) dB.

(2) Additional protection levels. Notwithstanding the foregoing paragraph (h)(1) of this
section:

(i) Operations in the 2180-2200 MHz band are subject to the out-of-band emission
requirements set forth in §27.1134 for the protection of federal government operations
operating in the 2200-2290 MHz band.

(ii) For operations in the 2000-2020 MHz band, the power of any emissions below 2000 MHz
shall be attenuated below the transmitter power (P) in watts by at least 70 + 10 logio(P) dB.
(iii) For operations in the 1915-1920 MHz band, the power of any emission between 1930-
1995 MHz shall be attenuated below the transmitter power (P) in watts by at least 70 + 10
logio(P) dB.

(iv) For operations in the 1995-2000 MHz band, the power of any emission between 2005-
2020 MHz shall be attenuated below the transmitter power (P) in watts by at least 70 + 10
logio(P) dB.

Band 12 (Lower 700 MHz)

§ 27.53 (g) — Emission limits

For operations in the 600 MHz band and the 698-746 MHz band, the power of any emission
outside a licensee's frequency band(s) of operation shall be attenuated below the transmitter
power (P) within the licensed band(s) of operation, measured in watts, by at least 43 + 10 log
(P) dB. Compliance with this provision is based on the use of measurement instrumentation
employing a resolution bandwidth of 100 kilohertz or greater. However, in the 100 kilohertz
bands immediately outside and adjacent to a licensee's frequency block, a resolution
bandwidth of at least 30 kHz may be employed
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Band 13 (Upper 700 MHz)
8§ 27.53 (¢), (f) — Emission limits

(c) For operations in the 746-758 MHz band and the 776-788 MHz band, the power of any
emission outside the licensee's frequency band(s) of operation shall be attenuated below the
transmitter power (P) within the licensed band(s) of operation, measured in watts, in
accordance with the following:

(1) On any frequency outside the 746-758 MHz band, the power of any emission shall
be attenuated outside the band below the transmitter power (P) by at least 43 + 10 log (P)
dB;

(2) On any frequency outside the 776-788 MHz band, the power of any emission shall
be attenuated outside the band below the transmitter power (P) by at least 43 + 10 log (P)
dB;

(3) On all frequencies between 763-775 MHz and 793-805 MHz, by a factor not less
than 76 + 10 log (P) dB in a 6.25 kHz band segment, for base and fixed stations;

(4) On all frequencies between 763-775 MHz and 793-805 MHz, by a factor not less
than 65 + 10 log (P) dB in a 6.25 kHz band segment, for mobile and portable stations;

(5) Compliance with the provisions of paragraphs (c)(1) and (c)(2) of this section is
based on the use of measurement instrumentation employing a resolution bandwidth of 100
kHz or greater. However, in the 100 kHz bands immediately outside and adjacent to the
frequency block, a resolution bandwidth of at least 30 kHz may be employed;

(6) Compliance with the provisions of paragraphs (c)(3) and (c)(4) of this section is
based on the use of measurement instrumentation such that the reading taken with any
resolution bandwidth setting should be adjusted to indicate spectral energy in a 6.25 kHz
segment.

(f) For operations in the 746-758 MHz, 775-788 MHz, and 805-806 MHz bands, emissions in
the band 1559-1610 MHz shall be limited to —70 dBW/MHz equivalent isotropically radiated
power (EIRP) for wideband signals, and —80 dBW EIRP for discrete emissions of less than 700
Hz bandwidth. For the purpose of equipment authorization, a transmitter shall be tested with
an antenna that is representative of the type that will be used with the equipment in normal
operation.
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5.6.3 TEST PROTOCOL

Ambient temperature:

Air Pressure:
Humidity:

23 °C

1030 hPa

34 %

Band 2, downlink; Center frequency: 1960.00 MHz

layers

A Bureau Veritas Group Company

Spurious Freq. Spurious Level Pin Detector RBW Limit Margin to Limit
[MHZ] [dBm] [dBm] [kHZ] [dBm] [dB]
0.027 -70.7 -23 PEAK 2 -46 24.7
477.7 -34.8 -23 PEAK 1000 -19 15.8
5902.1 -29.4 -23 PEAK 1000 -19 10.4
6950.3 -28.8 -23 PEAK 1000 -19 9.8

19706.3 -30.7 -23 PEAK 1000 -19 11.7
Band 4, downlink; Center frequency: 2132.50 MHz

Spurious Freq. Spurious Level Pin Detector RBW Limit Margin to Limit
[MHZ] [dBm] [dBm] [kHZ] [dBm] [dB]
0.014 -67.8 -23.9 PEAK 2 -46 21.8
203.5 -35.6 -23.9 PEAK 1000 -19 16.6
961.7 -34.3 -23.9 PEAK 1000 -19 15.3
5830.4 -29.6 -23.9 PEAK 1000 -19 10.6
6996.7 -28.3 -23.9 PEAK 1000 -19 9.3

19665.3 -30.2 -23.9 PEAK 1000 -19 11.2
Band 5, downlink; Center frequency: 881.5.0 MHz

Spurious Freq. Spurious Level Pin Detector RBW Limit Margin to Limit
[MHZ] [dBm] [dBm] [kHZ] [dBm] [dB]
0.009 -68.8 -23.4 PEAK 2 -36 32.8
116.4 -46.2 -23.4 PEAK 100 -19 27.2
193.1 -45.8 -23.4 PEAK 100 -19 26.8
397.1 -44.9 -23.4 PEAK 100 -19 25.9
908.3 -44.1 -23.4 PEAK 100 -19 25.1
6960.5 -38.1 -23.4 PEAK 100 -19 19.1

Band 12, downlink; Center frequency: 737.00 MHz

Spurious Freq. Spurious Level Pin Detector RBW Limit Margin to Limit
[MHZ] [dBm] [dBm] [kHZ] [dBm] [dB]
0.009 -68.2 -21.7 PEAK 2 -36 32.2

13.1 -58.9 -21.7 PEAK 100 -19 39.9

658.9 -44.6 -21.7 PEAK 100 -19 25.6

890.6 -43.7 -21.7 PEAK 100 -19 24.7

6934.3 -38.2 -21.7 PEAK 100 -19 19.2
Band 13, downlink; Center frequency: 751.00 MHz

Spurious Freq. Spurious Level Pin Detector RBW Limit Margin to Limit
[MHZ] [dBm] [dBm] [kHZ] [dBm] [dB]
0.009 -83.4 -22.2 PEAK 2 -36 47.4
322.5 -60.1 -22.2 PEAK 100 -19 41.1
764.4 -69.7 -22.2 PEAK 10 -41 28.7
794.5 -71.0 -22.2 PEAK 10 -41 30.0
1598.5 -63.0 -22.2 PEAK 100 -56 7.0 1 ]
1807.3 -61.2 -22.2 PEAK 100 -19 42.2
6924.4 -54.4 -22.2 PEAK 100 -19 35.4
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Band 2, uplink; Center frequency: 1880.00 MHz

¢ layers

A Bureau Veritas Group Company

Remark: Please see next sub-clause for the measurement plot.

Spurious Freq. Spurious Level Pin Detector RBW Limit Margin to Limit
[MHZ] [dBm] [dBm] [kHZ] [dBm] [dB]
0.010 -66.9 -1.9 PEAK 2 -46 20.9
883.7 -34.5 -1.9 PEAK 1000 -19 15.5
5635.7 -29.0 -1.9 PEAK 1000 -19 10.0
6937.8 -29.3 -1.9 PEAK 1000 -19 10.3

19756.6 -30.5 -1.9 PEAK 1000 -19 11.5
Band 4, uplink; Center frequency: 1732.50 MHz

Spurious Freq. Spurious Level Pin Detector RBW Limit Margin to Limit
[MHZ] [dBm] [dBm] [kHZ] [dBm] [dB]
0.030 -68.5 -2.1 PEAK 2 -46 22.5

21.7 -37.2 -2.1 PEAK 1000 -19 18.2

947.8 -34.2 -2.1 PEAK 1000 -19 15.2

6971.6 -28.5 -2.1 PEAK 1000 -19 9.5

19675.0 -30.3 -2.1 PEAK 1000 -19 11.3
Band 5, uplink; Center frequency: 836.50 MHz

Spurious Freq. Spurious Level Pin Detector RBW Limit Margin to Limit
[MHZ] [dBm] [dBm] [kHZ] [dBm] [dB]
0.023 -65.7 -1.3 PEAK 2 -36 29.7
115.7 -45.4 -1.3 PEAK 100 -19 26.4
850.3 -44.4 -1.3 PEAK 100 -19 25.4
933.3 -43.9 -1.3 PEAK 100 -19 24.9
2508.5 -43.0 -1.3 PEAK 100 -19 24.0
6920.8 -37.9 -1.3 PEAK 100 -19 18.9
9426.9 -44.0 -1.3 PEAK 100 -19 25.0

Band 12, uplink; Center frequency: 707.00 MHz

Spurious Freq. Spurious Level Pin Detector RBW Limit Margin to Limit
[MHZ] [dBm] [dBm] [kHZ] [dBm] [dB]
0.033 -67.1 -1.8 PEAK 2 -36 31.1

1.7 -54.3 -1.8 PEAK 100 -19 35.3

716.1 -40.3 -1.8 PEAK 100 -19 21.3

737.4 -45.5 -1.8 PEAK 100 -19 26.5

6982.7 -38.0 -1.8 PEAK 100 -19 19.0
Band 13, uplink; Center frequency: 782.00 MHz

Spurious Freq. Spurious Level Pin Detector RBW Limit Margin to Limit
[MHZ] [dBm] [dBm] [kHZ] [dBm] [dB]
0.012 -67.3 -2.4 PEAK 2 -36 31.3

1.2 -53.9 -2.4 PEAK 100 -19 34.9
774.9 -45.8 -2.4 PEAK 10 -41 4.8
775.8 -29.7 -2.4 PEAK 100 -19 10.7
787.1 -25.9 -2.4 PEAK 100 -19 6.9
794.3 -54.2 -2.4 PEAK 10 -41 13.2
1576.7 -58.9 -2.4 RMS 100 -56 2.9 1 |
6945.9 -37.5 -2.4 PEAK 100 -19 18.5

Plots show regular mobile emission limit. Limit in table is the 6 dB reduced booster limit.

1) The given Spurious Level is the conducted level without antenna gain. The given limit is the limit for
E.l.R.P. narrow band emissions (< 700 Hz, wide band limit is 10 dB higher) emitted by the antenna. While
this limit is not applicable to conducted values (actual limit is -19 dBm), the margin to limit gives a rough
estimate on possible antenna gain margin.
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5.6.4 MEASUREMENT PLOT (SHOWING THE HIGHEST VALUE, “WORST CASE”")
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5.7 MAXIMUM TRANSMITTER NOISE POWER

Standard

The test was performed according to:
KDB 935210 D03

5.7.1 TEST DESCRIPTION
This test case is intended to demonstrate compliance to the noise limits (uplink) and

Transmitter Power Off Mode limits (uplink and downlink noise power) according
8§ 20.21(e)(8)(I)(A) and 8 20.21 €(8)(i)(H) for wideband consumer signal boosters.

The EUT was connected to the test setups according to the following diagrams:

Matched-Load; 50 Ohm

(a) FSV30

Donor Port Server Port

*

Directional
coupler;
20dB

Matched-Load; 50 Ohm

Signal Generator Spectrum

SMBV100

(b) FSV30

FCC Part 20.21; Consumer Signal Booster — Test Setup 7.7.1; Maximum Transmitter Noise Power Level

Setup (a); Downlink/uplink noise without presence of an input signal
Setup (b); Uplink noise in presence of an input signal

The attenuation of the measuring and stimulus path are known for each measured frequency
and are considered.

The Spectrum Analyzer settings can be directly found in the measurement diagrams.
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5.7.2 TEST REQUIREMENTS / LIMITS

FCC Part 20, § 20.21(e)(8)(i)(A)

Noise Limits. (1) The transmitted noise power in dBm/MHz of consumer boosters at their
uplink port shall not exceed —103 dBm/MHz—RSSI. RSSI (received signal strength indication
expressed in negative dB units relative to 1 mW) is the downlink composite received signal
power in dBm at the booster donor port for all base stations in the band of operation.

(2) The transmitted maximum noise power in dBm/MHz of consumer boosters at their
uplink and downlink ports shall not exceed the following limits:

(i) Fixed booster maximum noise power shall not exceed —102.5 dBm/MHz + 20 Logio
(Frequency), where Frequency is the uplink mid-band frequency of the supported spectrum
bands in MHz.

(ii) Mobile booster maximum noise power shall not exceed—59 dBm/MHz.

(iii) Compliance with Noise limits will use instrumentation calibrated in terms of RMS
equivalent voltage, and with booster input ports terminated or without input signals applied
within the band of measurement.

FCC Part 20, 8 20.21(e)(8)(I))(H)
Transmit Power Off Mode. When the consumer booster cannot otherwise meet the noise and
gain limits defined herein it must operate in “Transmit Power Off Mode.” In this mode of

operation, the uplink and downlink noise power shall not exceed —70 dBm/MHz and both
uplink and downlink gain shall not exceed the lesser of 23 dB or MSCL.
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5.7.3 TEST PROTOCOL
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Ambient 25 °C

temperature:

Air Pressure: 992 hPa

Humidity: 33 %

Band 2, downlink

Input Signal DL AWGN Input Power Maximum Noise Noise Limit Margin to
Signal [MHZz] [dBm] Power [dBm] [dBm] Limit [dB]

None - - -79.2 -59.0 20.2

Band 4, downlink

Input Signal DL AWGN Input Power Maximum Noise Noise Limit Margin to
Signal [MHZz] [dBm] Power [dBm] [dBm] Limit [dB]

None - - -78.6 -59.0 19.6

Band 5, downlink

Input Signal DL AWGN Input Power Maximum Noise Noise Limit Margin to
Signal [MHZz] [dBm] Power [dBm] [dBm] Limit [dB]

None - - -77.9 -59.0 18.9

Band 12, downlink

Input Signal DL AWGN Input Power Maximum Noise Noise Limit Margin to
Signal [MHZz] [dBm] Power [dBm] [dBm] Limit [dB]

None - - -77.3 -59.0 18.3

Band 13, downlink

Input Signal DL AWGN Input Power Maximum Noise Noise Limit Margin to
Signal [MHZz] [dBm] Power [dBm] [dBm] Limit [dB]

None - - -78.4 -59.0 19.4

Band 2, uplink

Input Signal DL AWGN Input Power Maximum Noise Noise Limit Margin to
Signal [MHZz] [dBm] Power [dBm] [dBm] Limit [dB]

None - - -71.5 -59.0 12.5

AWGN DL 1960.0 -36.0 -71.7 -67.0 4.7

AWGN DL 1960.0 -35.0 -71.6 -68.0 3.6

AWGN DL 1960.0 -34.0 -71.6 -69.0 2.6

AWGN DL 1960.0 -33.0 -71.9 -70.0 1.9

AWGN DL 1960.0 -30.0 -71.9 -70.0 1.9

AWGN DL 1960.0 -20.0 -71.9 -70.0 1.9

Band 4, uplink

Input Power DL AWGN Input Power Maximum Noise Noise Limit Margin to
Signal [MHZz] [dBm] Power [dBm] [dBm] Limit [dB]

None - - -73.1 -59.0 14.1

AWGN DL 2132.5 -36.0 -73.5 -67.0 6.5

AWGN DL 2132.5 -35.0 -72.6 -68.0 4.6

AWGN DL 2132.5 -34.0 -73.1 -69.0 4.1

AWGN DL 2132.5 -33.0 -71.7 -70.0 1.7

AWGN DL 2132.5 -30.0 -73.2 -70.0 3.2

AWGN DL 2132.5 -20.0 -73.1 -70.0 3.1

Band 5, uplink

Input Power DL AWGN Input Power Maximum Noise Noise Limit Margin to
Signal [MHZz] [dBm] Power [dBm] [dBm] Limit [dB]

None - - -73.9 -59.0 14.9

AWGN DL 881.5 -36.0 -73.8 -67.0 6.8

AWGN DL 881.5 -35.0 -73.9 -68.0 5.9

AWGN DL 881.5 -34.0 -73.8 -69.0 4.8

AWGN DL 881.5 -33.0 -74.0 -70.0 4.0

AWGN DL 881.5 -30.0 -73.9 -70.0 3.9

AWGN DL 881.5 -20.0 -73.9 -70.0 3.9
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Band 12, uplink

Input Power DL AWGN Input Power Maximum Noise Noise Limit Margin to
Signal [MHZz] [dBm] Power [dBm] [dBm] Limit [dB]

None - - -73.9 -59.0 14.9

AWGN DL 737.0 -36.0 -74.0 -67.0 7.0

AWGN DL 737.0 -35.0 -74.4 -68.0 6.4

AWGN DL 737.0 -34.0 -74.2 -69.0 5.2

AWGN DL 737.0 -33.0 -74.2 -70.0 4.2

AWGN DL 737.0 -30.0 -74.4 -70.0 4.4

AWGN DL 737.0 -20.0 -74.0 -70.0 4.0

Band 13, uplink

Input Power DL AWGN Input Power Maximum Noise Noise Limit Margin to
Signal [MHZz] [dBm] Power [dBm] [dBm] Limit [dB]

None - - -73.3 -59.0 14.3

AWGN DL 751.0 -36.0 -73.2 -67.0 6.2

AWGN DL 751.0 -35.0 -73.3 -68.0 5.3

AWGN DL 751.0 -34.0 -73.0 -69.0 4.0

AWGN DL 751.0 -33.0 -73.2 -70.0 3.2

AWGN DL 751.0 -30.0 -73.4 -70.0 3.3

AWGN DL 751.0 -20.0 -73.0 -70.0 3.0

Remark: Please see next sub-clause for the measurement plot.
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5.7.4 MEASUREMENT PLOT (SHOWING THE HIGHEST VALUE, “WORST CASE”")
Frequency Band = Band 2, Direction = Downlink, Signal Type = None
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Frequency Band = Band 5, Direction = Downlink, Signal Type = None
(S01_AAO01)
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Frequency Band = Band 12, Direction = Downlink, Signal Type = None
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(=

-10.30 dBm
o0 de
SGL Count 1000,/1000

Offset 10.40 d& & RBW 1 MHz
SWT £.7 s @ VBW 3 MHz

Mode Auto FFT

@ 1Rm AvgPwr

M1i[1]

77.27 dBm
721.24240 MHz

=20 dBm

-30 dBm

-40 dBm

=50 dbm

-60 dBm

-70 dBrm

-80 dBm

=50 dBm

=100 dem:

CF 737.0 MHz

A001 pts

Span 36.0 MHz

Date: 28.JAM. 2020 182844
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Frequency Band = Band 13, Direction = Downlink, Signal Type = None
(S01_AAO01)

Spectrum | |?

Ref Level -10.30 dém  Offset 10.40 dB » RBW 1 MHz
Att 0de  SWT E7ps @ VBW 3 MHz Mode Auto FFT
SGL Count 1000,/1000

@ 1Rm AvagPwr

M1i[1] 78.36 dBm

736.72530 MHz
=20 dBm

-30 dBm

-40 dBm

=50 dbm

-60 dBm

-70 dBrm

_r .
-80 dBm

=50 dBm

=100 dem:

CF 751.0 MHz 5001 pts Span 36.0 MHz
( J J v

Date: 28.JAM. 2020 182655

Frequency Band = Band 2, Direction = Uplink, Signal Type = None
(SO01_AA01)

Spectrum | |?|

Ref Level -10.00 dém  Offset 10.70 dé & RBW 1 MHz

Att 0de  SWT 17.2 ps & VBW 3 MHz  Mode Auto FFT
SGL Count 1000,/1000

@ 1Rm AvgPwr

M1i[1] 71.52 dBm
1.8660590 GHz
=20 dBm

=20 dBm

-40 dBm

-50 dBm

-60 dBm

70 dem AN I B S — o p————

""-‘-
-
=0 dBm =

-S0 dBm

-100 dBm

CF 1.88 GHz 5001 pts Span 120.0 MHz
( J J v

Date: 28.JAM. 2020 18:07:05
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Frequency Band = Band 4, Direction = Uplink, Signal Type = None
(S01_AAO01)

Spectrum | |?

Ref Level -10.00 dém  Offset 10.70 dB » RBW 1 MHz
Att 0de  SWT 12,3 ps & VBW 3 MHz Mode Auto FFT
SGL Count 1000,/1000

@ 1Rm AvagPwr

M1i[1] 73.07 dBm
1.7523320 GHz
=20 dBm

=20 dBm

-40 dBm

-50 dBm

-60 dBm

E—

-70 dBn:J l\_’____,_._ ] I S —

=20 dEm

-S0 dBm

-100 dBm

CF 1.7325 GHz 5001 pts Span 90.0 MHz
( J J v

Date: 28.JAM. 2020 1812:37

Frequency Band = Band 5, Direction = Uplink, Signal Type = None
(S01_AA01)

Spectrum | |?

Ref Level -10.30 dém  Offset 10.40 d& & RBW 1 MHz

Att 0de  SWT 7.6 ps & VBW 3 MHz  Mode Auto FFT
SGL Count 1000,/1000

@ 1Rm AvgPwr

M1i[1] 73.86 dBm
830.26100 MHz
=20 dBm

-30 dBm

-40 dBm

=50 dbm

-60 dBm y

-70 dBm - -

R
-80 dBm ———

=50 dBm

=100 dem:

CF 836.5 MHz 5001 pts Span 50.0 MHz
( J J v

Date: 28.JAM. 2020 181524
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Frequency Band = Band 12, Direction = Uplink, Signal Type = None
(S01_AAO01)

Spectrum | |“§‘

Ref Level -10.30 d&m Offset 10.40 dB& & RBW 1 MHz
Att 0de  SWT £7ps @ VBW 3 MHz Mode Auto FFT

SGL Count 1000,/1000
@ 1Rm AvagPwr

M1i[1] 73.88 dBm
713.61550 MHz

=20 dBm

-30 dBm

-40 dBm

=50 dbm

-60 dBm Y

-70 dBm 7 .

I

=0 dBm

=50 dBm

=100 dem:

Span 36.0 MHz

CF 707.0 MHz 5001 pts
( J J

Date: 28.JAM. 2020 181825

Frequency Band = Band 13, Direction = Uplink, Signal Type = None
(S01_AA01)

Spectrum | |“§‘

Ref Level -10.30 d&m Offset 10.40 dB& & RBW 1 MHz
Att 0de  SWT 38 ps @ VBW 3 MHz  Mode Auto FFT

SGL Count 1000,/1000
@ 1Rm AvgPwr

M1i[1] 73.32 dBm
781.29610 MHz

=20 dBm

-30 dBm

-40 dBm

=50 dbm

-60 dBm

-70 dBrm

-80 dBm

=50 dBm

=100 dem:

CF 782.0 MHz A001 pts Span 20.0 MHz
" ]

J J L]

Date: 28.JAM. 2020 182044

5.7.5 TEST EQUIPMENT USED
- R&S TS8997
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5.8 VARIABLE UPLINK NOISE TIMING

Standard

The test was performed according to:
KDB 935210 D03

5.8.1 TEST DESCRIPTION

This test case is intended to demonstrate compliance to the noise limits (uplink) and
Transmitter Power Off Mode limits (uplink and downlink noise power) according
8§ 20.21(e)(8)(I)(A) and 8 20.21 €(8)(i)(H) for wideband consumer signal boosters.

The EUT was connected to the test setup(s) according to the following diagram:

Donor Port Server Port

Directional
coupler;
20dB

Matched-Load; 50 Ohm

Signal Generator
SMBV100

Spectrum /
FSV30

FCC Part 20.21; Consumer Signal Booster — Test Setup 7.7.2; Variable Uplink noise Timing

The attenuation of the measuring and stimulus path are known for each measured frequency
and are considered.

The Spectrum Analyzer settings can be directly found in the measurement diagrams.

5.8.2 TEST REQUIREMENTS / LIMITS

FCC Part 20, § 20.21(e)(8)(i)(A)

Noise Limits. (1) The transmitted noise power in dBm/MHz of consumer boosters at their
uplink port shall not exceed —103 dBm/MHz—RSSI. RSSI (received signal strength indication
expressed in negative dB units relative to 1 mW) is the downlink composite received signal
power in dBm at the booster donor port for all base stations in the band of operation.

(2) The transmitted maximum noise power in dBm/MHz of consumer boosters at their
uplink and downlink ports shall not exceed the following limits:

(i) Fixed booster maximum noise power shall not exceed —102.5 dBm/MHz + 20 Logio
(Frequency), where Frequency is the uplink mid-band frequency of the supported spectrum
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bands in MHz.

(ii) Mobile booster maximum noise power shall not exceed—59 dBm/MHz.

(iii) Compliance with Noise limits will use instrumentation calibrated in terms of RMS
equivalent voltage, and with booster input ports terminated or without input signals applied
within the band of measurement.

FCC Part 20, § 20.21(e)(8)(i))(H)

Transmit Power Off Mode. When the consumer booster cannot otherwise meet the noise and
gain limits defined herein it must operate in “Transmit Power Off Mode.” In this mode of
operation, the uplink and downlink noise power shall not exceed —70 dBm/MHz and both
uplink and downlink gain shall not exceed the lesser of 23 dB or MSCL.

KDB 935210 D03 7.7.2 €)

Confirm that the uplink noise decreases to the specified level within 1 second for mobile
devices, and within 3 seconds for fixed devices?

1The time response requirements are provisional and are as determined by the ANSI ASC C63e
task group in collaboration and consultation with FCC OET Laboratory Division staff.
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5.8.3 TEST PROTOCOL

Ambient temperature:
Air Pressure:
Humidity:

Band 2, uplink

25 °C
992 hPa
33 %

¢ layers

A Bureau Veritas Group Company

Center Frequency Input DL Power Noise Decrease | Noise Decrease Margin to
[MHZz] [dBm] Time [ms] Time Limit [ms] | Limit [ms]
1880.0 -34.0 0.0 1000.0 1000.0
Band 4, uplink

Center Frequency Input DL Power Noise Decrease | Noise Decrease Margin to
[MHZz] [dBm] Time [ms] Time Limit [ms] | Limit [ms]
1732.5 -34.0 0.0 1000.0 1000.0
Band 5, uplink

Center Frequency Input DL Power Noise Decrease | Noise Decrease Margin to
[MHZz] [dBm] Time [ms] Time Limit [ms] | Limit [ms]
836.5 -34.0 0.0 1000.0 1000.0
Band 12, uplink

Center Frequency Input DL Power Noise Decrease | Noise Decrease Margin to
[MHZ] [dBm] Time [ms] Time Limit [ms] [ Limit [ms]
707.0 -34.0 0.0 1000.0 1000.0
Band 13, uplink

Center Frequency Input DL Power Noise Decrease | Noise Decrease Margin to
[MHZ] [dBm] Time [ms] Time Limit [ms] [ Limit [ms]
782.0 -34.0 0.0 1000.0 1000.0

Remark: Please see next sub-clause for the measurement plot.
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5.8.4 MEASUREMENT PLOT (SHOWING THE HIGHEST VALUE, “WORST CASE")
Frequency Band = Band 2, Direction = Uplink

(SO1_AAO1)

Spectrum |

(=

Ref Level -11.70 d&m Offset 9.00 d& & RBW 1 MHz
Att 0de = SWT 10 s & VYBW 3 MHz
SGL

@ LRm Max

M1[1]
-20 dBm

=30 dBm

-70.80 dBm
2.57800 s

-40 dBm

-S0 dBm

60 dBm

=20 dam; . -

-80 dBm

=50 dBm

=100 dem

1.0s/

CF 1.88 GHz 5001 pts

( ] ]

Date: 28.JAM. 2020 20:23:33

Frequency Band = Band 4, Direction = Uplink

(SO1_AAO1)

Spectrum |

(=

Ref Level -10.70 d&m Offset 10.00 d& & RBW 1 MHz
Att 0de = SWT 10 s & VYBW 3 MHz
SGL

@ LRm Max

M1[1]

=20 dBm

-70.09 dBm
4.427500 5

-30 dBm

-40 dBm

S0 dBme

-60 dBm

E

-80 dBm

=50 dBm:

=100 dem

CF 1.7325 GHz 32001 pts

1.0s/

( ] ]

Date: 28.JAM. 2020 20:08:54
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Frequency Band = Band 5, Direction = Uplink
(S01_AAO01)

Spectrum

(=

Ref Level -11.70 d&m Offset 9.00 d& & RBW 1 MHz
Att 0de = SWT 10 s & VYBW 3 MHz
SGL

@ LEm Max

-20 dBm

=30 dBm

M1[1]

-70.30 dBm
6.70600 s

-40 dBm

-S0 dBm

60 dBm

20 da

-80 dBm

=50 dBm

=100 dem

CF 836.5 MHz 5001 pts

1.0s/

( ] ]

Date: 28.JAMN. 2020 20:22:00

Frequency Band = Band 12, Direction = Uplink
(S01_AA01)

Spectrum |

(=]

Ref Level -11.70 d&m Offset 9.00 d& & RBW 1 MHz
Att 0de = SWT 10 s & VYBW 3 MHz
SGL

@ LRm Max

-20 dBm

=30 dBm

M1[1]

-70.84 dBm
2.57800 s

-40 dBm

-S0 dBm

60 dBm

=70 dBm.

-80 dBm

=50 dBm

=100 dem

CF 707.0 MHz 5001 pts

1.0s/

( ] ]

Date: 28.JAM. 2020 20:2518
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Frequency Band = Band 13, Direction = Uplink
(S01_AAO01)

Spectrum | |?

Ref Level -11.70 dém Offset 9.00 dé & RBW 1 MHz
Att 0de & SWT 10s & VBW 3 MHz
SGL

@ LRm Max

M1i[1] -70.53 dBm
7.12200 s
-20 dBm

=30 dBm

-40 dBm

-S0 dBm

60 dBm

=70 dBm.

-80 dBm

=50 dBm

=100 dem

CF 782.0 MHz 5001 pts 1.0s/

( )| ] anmnpe

Date: 28.JAM. 2020 20:26:49

5.8.5 TEST EQUIPMENT USED
- R&S TS8997
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5.9 UPLINK INACTIVITY

Standard

The test was performed according to:
KDB 935210 D03

5.9.1 TEST DESCRIPTION

This test case is intended to demonstrate compliance to the Uplink Inactivity limit according 8
20.21(e)(8)() (1) for wideband consumer signal boosters.

The EUT was connected to the test setup according to the following diagram:

Server Port

- -
-+ L

Matched-Load; 50 Ohm

Donor Port

FSV30

FCC Part 20.21; Consumer Signal Booster — Test Setup 7.8; Uplink Inactivity

The attenuation of the measuring and stimulus path are known for each measured frequency
and are considered.

The Spectrum Analyzer settings can be directly found in the measurement diagrams.

5.9.2 TEST REQUIREMENTS / LIMITS

FCC Part 20, § 20.21(e)(8)()(1)

Uplink Inactivity. When a consumer booster is not serving an active device connection after 5
minutes the uplink noise power shall not exceed —70 dBm/MHz.
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5.9.3 TEST PROTOCOL

Ambient temperature:
Air Pressure:
Humidity:

Band 2, uplink

25 °C
992 hPa
33 %

¢ layers

A Bureau Veritas Group Company

Center Frequency
[MHZz]

Noise Decrease Time
[ms]

Noise Decrease Time Limit
[ms]

Margin to Limit
[ms]

1880.0

134.1

1000.0

865.9

Band 4, uplink

Center Frequency
[MHZz]

Noise Decrease Time
[ms]

Noise Decrease Time Limit
[ms]

Margin to Limit
[ms]

1732.5

154.7

1000.0

845.3

Band 5, uplink

Center Frequency
[MHZz]

Noise Decrease Time
[ms]

Noise Decrease Time Limit
[ms]

Margin to Limit
[ms]

836.5

144.4

1000.0

855.6

Band 12, uplink

Center Frequency
[MHZ]

Noise Decrease Time
[ms]

Noise Decrease Time Limit
[ms]

Margin to Limit
[ms]

707.0

154.7

1000.0

845.3

Band 13, uplink

Center Frequency
[MHZ]

Noise Decrease Time
[ms]

Noise Decrease Time Limit
[ms]

Margin to Limit
[ms]

782.0

165.0

1000.0

835.0

Remark: Please see next sub-clause for the measurement plot.
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5.9.4 MEASUREMENT PLOT (SHOWING THE HIGHEST VALUE, “WORST CASE”)

Frequency Band = Band 2, Direction = Uplink
(S01_AA01)

Spectrum | |?

Ref Level -20.00 d&m Offset 0.60 d& » RBW 1 MHz

Att 0de & SWT 330 s & VBW 3 MHz
SGL

@ LRm Max

D2[1] 0.01 dB

134.1 ms
-20 dBrmv M1[1] -82.22 dBm
15.3919 s

=40 dBrm

=50 dBm

-60 dBrm

-70 dBrmv
20 H5m
-

-90 dBm

-100 dem:

-110 d&m

CF 1.88 GHz 32001 pts a3.0s/
3 ]
( J J Qi o

Date: 28.JAM. 2020 20:51:07

Frequency Band = Band 4, Direction = Uplink
(S01_AA01)

Spectrum | |?

Ref Level -20.00 d&m Offset 0.60 d& & RBW 1 MHz

Att 0de & SWT 330 s & VBW 3 MHz
SGL

@ LRm Max

D2[1] -0.04 dB

154.7 ms
-30 dBrmy ™M1[1] -81.84 dBm
14.6803 5

=40 dBm

CF 1.7325 GHz 32001 pts a3.0s/
3 ]
( J J Qi o

Date: 28.JAMN. 2020 20:59:25
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Frequency Band = Band 5, Direction = Uplink
(S01_AAO01)

Spectrum |

(=

Ref Level
Att
SGL

-20.30 dBém Offset 0.50 d& & RBW 1 MHz
0de = SWT 330 s & VBW 3 MHz

@ LEm Max

-30 dBm

D2[1]

=40 dBm:

M1[1]

-n.06 di
144.4 ms
-80.26 dBm
15.2475 s

=50 dBm

-60 dBm

70 dBmy

-90 dBm

=100 dem

110 dBm

CF 836.5 MHz 32001 pts

( ]

Date: 28.JAM. 2020 21:12:47

4

33.0 5/
]

Frequency Band = Band 12, Direction = Uplink

(S01_AA01)

Spectrum |

(=

Ref Level
Att
SGL

-20.30 dBém Offset 0.50 d& & RBW 1 MHz
0de = SWT 330 s & VBW 3 MHz

@ LRm Max

B

=40 gBm:

D2[1]

11[1]

-n.05 da
154.7 ms
-80.29 dBm
14.7731 s

Briv

-60 gBmv

70 ]Bn’;

-90 dBm

=100 dem

110 dBm

CF 707.0 MHz

33.0 5/

37001 pts
( J |

Date: 28.JAM. 2020 21:19:08

4
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Frequency Band = Band 13, Direction = Uplink

(SO1_AAO01)

Spectrum |
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(=

Ref Level -20.30 d&m Offset 0.50 d& & RBW 1 MHz
Att 0de = SWT 330 s & VBW 3 MHz
SGL

@ LEMm Max

-20 dBm

D2[1]

-40 dBm

M1[1]

n.n1 da
165.0 ms
-81.40 dBm
15.7734 s

=50 dBriv

-60 dbm

70 dBm

-90 dBm

=100 dem

110 dBm

CF 782.0 MHz 32001 pts

4

Date: 28.JAM. 2020 212716

5.9.5 TEST EQUIPMENT USED
- R&S TS8997
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5.10 VARIABLE BOOSTER GAIN

Standard

The test was performed according to:
KDB 935210 D03

5.10.1TEST DESCRIPTION

This test case is intended to demonstrate compliance to the Booster Gain limit according
8§ 20.21(e)(8)()(C)(1) or Transmit Power Off Mode according § 20.21 €(8)(i)(H) for wideband
consumer signal boosters.

The EUT was connected to the test setup according to the following diagram:

Donor Port Server Port

Signal Generator
SMBV100

Directional
coupler;
20dB

Signal Generator Spectrum Anal
SMBV100 FSV30

FCC Part 20.21; Consumer Signal Booster — Test Setup 7.9.1; Variable Gain

The attenuation of the measuring and stimulus path are known for each measured frequency
and are considered.

The Spectrum Analyzer settings can be directly found in the measurement diagrams.
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5.10.2TEST REQUIREMENTS / LIMITS

FCC Part 20, § 20.21(e)(8)(C)(1)

Booster Gain Limits. (1) The uplink gain in dB of a consumer booster referenced to its input
and output ports shall not exceed —34 dB—RSSI + MSCL.

(i) Where RSSI is the downlink composite received signal power in dBm at the booster
donor port for all base stations in the band of operation. RSSI is expressed in negative dB units
relative to 1 mWw.

(ii) Where MSCL (Mobile Station Coupling Loss) is the minimum coupling loss in dB between
the wireless device and input port of the consumer booster. MSCL must be calculated or
measured for each band of operation and provided in compliance test reports.

FCC Part 20, § 20.21(e)(8)(i)(H)

Transmit Power Off Mode. When the consumer booster cannot otherwise meet the noise and
gain limits defined herein it must operate in “Transmit Power Off Mode.” In this mode of
operation, the uplink and downlink noise power shall not exceed —70 dBm/MHz and both
uplink and downlink gain shall not exceed the lesser of 23 dB or MSCL.
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5.10.3TEST PROTOCOL

Ambient temperature: 24 °C
Air Pressure: 1005 hPa
Humidity: 34 %
Band 2, uplink
UL AWGN DL AWGN Input Input Output Maximum Gain Margin to
Signal [MHZz] Signal Power UL | Power DL | Power UL UL Gain [dB] | Limit Limit
[MHZ] [dBm] [dBm] [dBm] [dBm] [dB]
1880.0 1960.0 -6.9 -90.0 14.8 21.7 23.0 1.3
1880.0 1960.0 -6.9 -49.0 14.5 21.4 22.0 0.6
1880.0 1960.0 -6.9 -48.0 13.2 20.1 21.0 0.9
1880.0 1960.0 -6.9 -47.0 11.9 18.8 20.0 1.2
1880.0 1960.0 -6.9 -35.0 0.0 6.9 8.0 1.1
1880.0 1960.0 -6.9 -34.0 -0.5 6.4 7.0 0.6
Band 4, uplink
UL AWGN DL AWGN Input Input Output Maximum Gain Margin to
Signal [MHZz] Signal Power UL | Power DL | Power UL UL Gain [dB] | Limit Limit
[MHZ] [dBm] [dBm] [dBm] [dBm] [dB]
1732.5 2132.5 -7.1 -90.0 14.4 21.5 23.0 1.5
1732.5 2132.5 -7.1 -80.0 14.3 21.4 23.0 1.6
1732.5 2132.5 -7.1 -70.0 14.3 21.4 23.0 1.6
1732.5 2132.5 -7.1 -49.0 14.1 21.2 22.0 0.8
1732.5 2132.5 -7.1 -48.0 12.7 19.8 21.0 1.2
1732.5 2132.5 -7.1 -47.0 11.3 18.4 20.0 1.6
Band 5, uplink
UL AWGN DL AWGN Input Input Output Maximum Gain Margin to
Signal [MHZ] Signal Power UL | Power DL | Power UL UL Gain [dB] | Limit Limit
[MHZ] [dBm] [dBm] [dBm] [dBm] [dB]
836.5 881.5 -6.3 -48.0 13.9 20.2 21.0 0.8
836.5 881.5 -6.3 -47.0 12.9 19.2 20.0 0.8
836.5 881.5 -6.3 -46.0 12.0 18.3 19.0 0.7
836.5 881.5 -6.3 -45.0 10.8 17.1 18.0 0.9
836.5 881.5 -6.3 -44.0 9.9 16.2 17.0 0.8
836.5 881.5 -6.3 -43.0 8.8 15.1 16.0 0.9
Band 12, uplink
UL AWGN DL AWGN Input Input Output Maximum Gain Margin to
Signal [MHZz] Signal Power UL | Power DL | Power UL UL Gain [dB] | Limit Limit
[MHZ] [dBm] [dBm] [dBm] [dBm] [dB]
707.0 737.0 -6.8 -45.0 10.3 17.1 18.0 0.9
707.0 737.0 -6.8 -43.0 8.3 15.1 16.0 0.9
707.0 737.0 -6.8 -42.0 7.4 14.2 15.0 0.8
707.0 737.0 -6.8 -36.0 1.3 8.1 9.0 0.9
707.0 737.0 -6.8 -35.0 0.4 7.2 8.0 0.8
707.0 737.0 -6.8 -34.0 -0.6 6.2 7.0 0.8
Band 13, uplink
UL AWGN DL AWGN Input Input Output Maximum Gain Margin to
Signal [MHZz] Signal Power UL | Power DL | Power UL UL Gain [dB] | Limit Limit
[MHZ] [dBm] [dBm] [dBm] [dBm] [dB]
782.0 751.0 -7.4 -43.0 7.5 14.9 16.0 1.2
782.0 751.0 -7.4 -42.0 6.5 13.9 15.0 1.1
782.0 751.0 -7.4 -38.0 2.5 9.9 11.0 1.1
782.0 751.0 -7.4 -36.0 0.5 7.9 9.0 1.1
782.0 751.0 -7.4 -35.0 -0.5 6.9 8.0 1.1
782.0 751.0 -7.4 -34.0 -1.5 6.0 7.0 1.1

Remark: Please see next sub-clause for the measurement plot.
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5.10.4MEASUREMENT PLOT (SHOWING THE HIGHEST VALUE, “WORST CASE”)
Frequency Band = Band 2, Direction = Uplink

Spectrum I

(SO1_AAO1)

(=]

Ref Level 30,00 deém
Att 35 di
SGL Count 200,200

Offset 10.00 d8 & RBW 100 khz

SWT E6.8 ps & VBW 3200 kHz  Mode FFT

@ 1Rm AvgPwr

20 dém

10 dBm

0 dem

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-S0 dBm

I

-60 dBm

CF 1.88 GHz

32001 pts

Span B.33 MHz
— —

Channel Power

Bandwidth 4.10 MHz

Power -0.51 dBm

J1

Date: 29.JAN.2020 18:30:02

Tx Total -0.51 dBm

Frequency Band = Band 4, Direction = Uplink

Spectrum I

(SO1_AAO1)

Ref Level 30,00 deém
Att 35 di
SGL Count 200,200

Offset 10.00 d8 & RBW 100 khz

SWT E6.8 ps & VBW 3200 kHz  Mode FFT

@ 1Rm AvgPwr

20 dém

10 dBm

0 dem

-10 dBm

-20 dBm

-30 dBm /

-40 dBm /

-50 dBm

-60 dBm

CF 1.7325 GH=z

32001 pts

M

AL R
Channel Power

Bandwidth 4.10 MHz

Power 14.07 dBm

J1

Date: 29.JAN.2020 19:34:06
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Frequency Band = Band 5, Direction

(SO1_AAO1)
Spectrum I
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y

= Uplink

Ref Level 30,00 deém
Att 35 di
SGL Count 200,200

Offset 10.00 d8 & RBW 100 khz

SWT E6.8 ps & VBW 3200 kHz  Mode FFT

@ 1Rm AvgPwr

20 dém

10 dBm

0 dem

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-S0 dBm

-60 dBm

CF 836.5 MHz 32001 pts

Span B.33 MHz
— —

Channel Power
Bandwidth 4.10 MHz

J1

Date: 29.JAN.2020 20:49:06

Power 12.02 dBm

Frequency Band = Band 12, Direction

(S01_AA01)
Spectrum I

Tx Total 12.02 dBm

= Uplink

Ref Level 30,00 deém
Att 35 di
SGL Count 200,200

Offset 10.00 d8 & RBW 100 khz

SWT E6.8 ps & VBW 3200 kHz  Mode FFT

@ 1Rm AvgPwr

20 dém

10 dBm

0 dem

-10 dBm

-20 dBm

-30 dBm

-40 dBm

_J

| -S0 dBr=-

-60 dBm

CF 707.0 MHz 32001 pts

\

Span B.33 MHz
— —

Channel Power
Bandwidth 4.10 MHz

J1

Date: 29.JAN.2020 20:03:12

Power 7.39 dBm
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Frequency Band = Band 13, Direction = Uplink
(S01_AAO01)

Spectrum I | né-:'l

Ref Level 30,00 d8m  Offset 10.00 d8 & RBW 100 khz

Att 35 dB BWT E6.8 ps & VBW 3200 kHz  Mode FFT
SGL Count 200,200

@ 1Rm AvgPwr

20 dém

10 dBm

0 dem

-10 dBm

-20 dBm

-30 dBm

-40 dBm /

-50 dBm
Sl S

-60 dBm

CF 782.0 MH=
Channel Power

32001 pts Span B.33 MHz
—

Bandwidth 4.10 MHz Power -1.45 dBm

Date: 29.JAN.2020 20:38:32

Tx Total -1.45 dBm

5.10.5TEST EQUIPMENT USED
- R&S TS8997
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5.11 VARIABLE UPLINK GAIN TIMING

Standard

The test was performed according to:
KDB 935210 D03

5.11.1TEST DESCRIPTION

This test case is intended to demonstrate compliance to the Booster Gain limit according
8§ 20.21(e)(8)()(C)(1) or Transmit Power Off Mode according § 20.21 €(8)(i)(H) for wideband
consumer signal boosters.

The EUT was connected to the test setup according to the following diagram:

Donor Port Server Port

Signal Generator
SMBV100

Directional
coupler;
20dB

Signal Generator Spectrum /
SMBV100 FSV30

FCC Part 20.21; Consumer Signal Booster — Test Setup 7.9.2; Variable Uplink Gain Timing

The attenuation of the measuring and stimulus path are known for each measured frequency
and are considered.

The Spectrum Analyzer settings can be directly found in the measurement diagrams.

5.11.2TEST REQUIREMENTS / LIMITS

FCC Part 20, § 20.21(e)(8)(C)(1)

Booster Gain Limits. (1) The uplink gain in dB of a consumer booster referenced to its input
and output ports shall not exceed —34 dB—RSSI + MSCL.

(i) Where RSSI is the downlink composite received signal power in dBm at the booster

donor port for all base stations in the band of operation. RSSI is expressed in negative dB units
relative to 1 mW.
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(ii) Where MSCL (Mobile Station Coupling Loss) is the minimum coupling loss in dB between
the wireless device and input port of the consumer booster. MSCL must be calculated or
measured for each band of operation and provided in compliance test reports.

FCC Part 20, § 20.21(e)(8)(i)(H)

Transmit Power Off Mode. When the consumer booster cannot otherwise meet the noise and
gain limits defined herein it must operate in “Transmit Power Off Mode.” In this mode of
operation, the uplink and downlink noise power shall not exceed —70 dBm/MHz and both
uplink and downlink gain shall not exceed the lesser of 23 dB or MSCL.

KDB 935210 D03 7.9.2 e)

Confirm that the uplink noise decreases to the specified level within 1 second for mobile
devices, and within 3 seconds for fixed devices?

1The time response requirements are provisional and are as determined by the ANSI ASC C63e
task group in collaboration and consultation with FCC OET Laboratory Division staff.

5.11.3TEST PROTOCOL

Ambient temperature: 24 °C

Air Pressure: 1005 hPa

Humidity: 34 %

Band 2, uplink

Center Frequency Input DL Power Noise Decrease Time | Noise Decrease Margin to Limit
[MHZz] [dBm] [ms] Time Limit [ms] [ms]

1960.0 -50.0 420.6 1000.0 579.4

Band 4, uplink

Center Frequency
[MHZz]

Input DL Power
[dBm]

Noise Decrease Time
[ms]

Noise Decrease
Time Limit [ms]

Margin to Limit
[ms]

2132.5

-50.0

468.4

1000.0

531.6

Band 5, uplink

Center Frequency
[MHZz]

Input DL Power
[dBm]

Noise Decrease Time
[ms]

Noise Decrease
Time Limit [ms]

Margin to Limit
[ms]

881.5

-50.0

333.5

1000.0

666.5

Band 12, uplink

Center Frequency
[MHZ]

Input DL Power
[dBm]

Noise Decrease Time
[ms]

Noise Decrease
Time Limit [ms]

Margin to Limit
[ms]

737.0

-50.0

380.0

1000.0

620.0

Band 13, uplink

Center Frequency
[MHZ]

Input DL Power
[dBm]

Noise Decrease Time
[ms]

Noise Decrease
Time Limit [ms]

Margin to Limit
[ms]

751.0

-50.0

363.1

1000.0

636.9

Remark: Please see next sub-clause for the measurement plot.
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Frequency Band = Band 2, Direction = Uplink

(SO1_AA01)
Spectrum |

A Bureau Veritas Group Company

5.11.4MEASUREMENT PLOT (SHOWING THE HIGHEST VALUE, “WORST CASE”)

(=]

Ref Level 30.00 dém Offset 10.00 d& & RBW 100 kHz

Date: 28.JAM. 2020 21:16:05

Frequency Band = Band 2, Direction = Uplink
(S01_AA01)

Spectrum |

Att 40 dB & SWT 10 = & YBW 300 kHz
SGL TRG:EXT
@ LRm Max
n2[1] -10.53 dB
420.625 ms
20 dem M1[1] -0.90 dBm
0.000000 s
10 dBm
L
-20 dBmy
=30 dBm
-40 dBm
-S0 dBm
-0 dBm
CF 1.88 GHz 32001 pts 1.0s/
" ]
L Ji J CERERNEED we

(=]

Ref Level 30.00 dém Offset 10.00 d& & RBW 100 kHz

Date: 28.JAM. 2020 21:16:05
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Att 40 dB & SWT 10 = & YBW 300 kHz
SGL TRG:EXT
@ LRm Max
n2[1] -10.53 dB
420.625 ms
20 dem M1[1] -0.90 dBm
0.000000 s
10 dBm
L
-20 dBmy
=30 dBm
-40 dBm
-S0 dBm
-0 dBm
CF 1.88 GHz 32001 pts 1.0s/
" ]
L Ji J CERERNEED we
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Frequency Band = Band 4, Direction = Uplink
(S01_AAO01)

v . oo
Spectrum | r |
Ref Level 30.00 dém Offset 10.00 d& & RBW 100 kHz

Att 40 dBb & SWT 10 s & VBW 300 kHz
SGL TRGIEXT

@ LEm Max

D2[1] -11.56 dB
468.437 ms

20 dem M1[1] -1.12 dBm
0.000000 s

10 dBm

-10 dBm—

-20 dBm

=30 dBm

-40 dBm

-50 dBm

-60 dbm

CF 1.7325 GHz

Date: 28.JAMN. 2020 21:12:23

32001 pts 1.0s/

) L

Frequency Band = Band 5, Direction = Uplink
(S01_AAO01)

v . oo
Spectrum | a
Ref Level 30.00 dém Offset 10.00 d& & RBW 100 kHz

Att 40 dBb & SWT 10 s & VBW 300 kHz
SGL TRGIEXT

@ LRm Max

D2[1] -8.84 dB
333.437 ms

20 dem M1[1] -1.06 dBm
0.000000 s

10 dBm

ML

-10 dBm— -

-20 dBm

=30 dBm

-40 dBm

-50 dBm

-60 dbm

CF 836.5 MHz

( ]

Date: 28.JAM. 2020 21:01:10

32001 pts 1.0s/

) L
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Frequency Band = Band 12, Direction = Uplink
(S01_AA01)

Spectrum [%]
Ref Level 20,00 dem  Offset 10.00 d& & RBW 100 kHz
Att 40 dBb & SWT 10 s & VBW 300 kHz
SGL TRG:EXT
@ LR Max
D2[1] -8.80 dB
380.000 ms
20 dem M1[1] -1.43 dBm
0.000000 s
10 dBm

w1

-20 dBm

-10 dBm—j - ’ i

=30 dBm

-40 dBm

-50 dBm

-60 dbm

CF 707.0 MHz 32001 pts

1.0s/

( ]

Date: 28.JAM. 2020 21:07:25

4

Frequency Band = Band 13, Direction = Uplink
(S01_AA01)

Spectrum

(=]

Ref Level 30.00 dém Offset 10.00 d& & RBW 100 kHz

Att 40 dB & SWT 10 = & YBW 300 kHz
SGL TRGIEXT
@ LPm Max
D2[1] -9.70 dB
63125 ms
20 dem M1[1] -0.71 dBm
0.000000 s
10 dBm

1

-20 dBm

-10 dBrm— _

=30 dBm

-40 dBm

-50 dBm

-60 dbm

CF 782.0 MHz

1.0s/

37001 pts
( J |

Date: 28.JAM. 2020 21:10:42

4

5.11.5TEST EQUIPMENT USED
- R&S TS8997
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5.12 OCCUPIED BANDWIDTH

Standard

The test was performed according to:
KDB 935210 D03

5.12.1TEST DESCRIPTION

This test case is intended to demonstrate compliance to the applicable conducted spurious
emission limits per § 2.1051

The EUT was connected to the test setups according to the following diagram:

Signal Generator

FSV30 SMBV100

FCC Part 20.21; Consumer Signal Booster
Setup Measuring characteristics of test signal 7.10

Spectrum Analys Signal Generator
FSV30 SMBV100

FCC Part 20.21; Consumer Signal Booster — Test Setup 7.10; Occupied Bandwidth

The attenuation of the measuring and stimulus path are known for each measured frequency
and are considered.

The Spectrum Analyzer settings can be directly found in the measurement diagrams.

5.12.2TEST REQUIREMENTS / LIMITS

FCC Part 2.1049; Occupied Bandwidth:

The occupied bandwidth, that is the frequency bandwidth such that, below its lower and above
its upper frequency limits, the mean powers radiated are each equal to 0.5 percent of the total
mean power radiated by a given emission shall be measured under the following conditions as
applicable:
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(h) Transmitters employing digital modulation techniques—when modulated by an input
signal such that its amplitude and symbol rate represent the maximum rated conditions under
which the equipment will be operated. The signal shall be applied through any filter networks,
pseudo-random generators or other devices required in normal service. Additionally, the
occupied bandwidth shall be shown for operation with any devices used for modifying the

spectrum when such devices are optional at the discretion of the user.

(i) Transmitters designed for other types of modulation—when modulated by an
appropriate signal of sufficient amplitude to be representative of the type of service in which
used. A description of the input signal should be supplied.

5.12.3TEST PROTOCOL

Ambient temperature: 25 °C
Air Pressure: 997 hPa
Humidity: 33 %
Band 2, downlink
Signal Type Signal Occupied Occupied Delta Delta Limit Margin
Frequency Bandwidth Bandwidth Occupied Occupied to Limit
[MHZz] SG [kHZ] Booster [kHz] | Bandwidth Bandwidth [kHZ]
[kHZ] [kHZ]
GSM 1960.00 247.1 246.6 -0.5 200.0 200.5
LTE 1960.00 4115.5 4130.8 15.3 200.0 184.7
CDMA 1960.00 1259.0 1261.9 2.9 200.0 197.1
Band 4, downlink
Signal Type Signal Occupied Occupied Delta Delta Limit Margin
Frequency Bandwidth Bandwidth Occupied Occupied to Limit
[MHZ] SG [kHZz] Booster [kHz] | Bandwidth Bandwidth [kHZ]
[kHZ] [kHZ]
GSM 2132.50 246.2 248.6 2.4 200.0 197.6
LTE 2132.50 4143.0 4127.4 -15.6 200.0 215.6
CDMA 2132.50 1260.1 1260.1 0.1 200.0 199.9
Band 5, downlink
Signal Type Signal Occupied Occupied Delta Delta Limit Margin
Frequency Bandwidth Bandwidth Occupied Occupied to Limit
[MHZ] SG [kHZz] Booster [kHz] | Bandwidth Bandwidth [kHZ]
[kHZ] [kHZ]
GSM 881.50 248.7 247.7 -1.0 200.0 201.0
LTE 881.50 4110.5 4127.1 16.6 200.0 183.4
CDMA 881.50 1261.1 1260.5 -0.6 200.0 200.6
Band 12, downlink
Signal Type Signal Occupied Occupied Delta Delta Limit Margin
Frequency Bandwidth Bandwidth Occupied Occupied to Limit
[MHZz] SG [kHZ] Booster [kHz] | Bandwidth Bandwidth [kHZ]
[kHZ] [kHZ]
GSM 737.00 247.4 245.1 -2.2 200.0 202.2
LTE 737.00 4131.4 4132.4 0.9 200.0 199.1
CDMA 737.00 1261.8 1259.2 -2.6 200.0 202.6
Band 13, downlink
Signal Type Signal Occupied Occupied Delta Delta Limit Margin
Frequency Bandwidth Bandwidth Occupied Occupied to Limit
[MHZz] SG [kHZ] Booster [kHz] | Bandwidth Bandwidth [kHZ]
[kHZ] [kHZ]
GSM 751.00 247.4 246.6 -0.8 200.0 200.8
LTE 751.00 4115.5 4115.5 0.0 200.0 200.0
CDMA 751.00 1261.5 1262.5 1.0 200.0 199.0
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Band 2, uplink
Signal Type Signal Occupied Occupied Delta Delta Limit Margin
Frequency Bandwidth Bandwidth Occupied Occupied to Limit
[MHZz] SG [kHZ] Booster [kHz] | Bandwidth Bandwidth [kHZ]
[kHZ] [kHZ]
GSM 1880.00 247.7 245.1 -2.7 200.0 202.7
LTE 1880.00 4129.6 4150.2 20.6 200.0 179.4
CDMA 1880.00 1259.9 1261.6 1.7 200.0 198.3
Band 4, uplink
Signal Type Signal Occupied Occupied Delta Delta Limit Margin
Frequency Bandwidth Bandwidth Occupied Occupied to Limit
[MHZ] SG [kHZz] Booster [kHz] | Bandwidth Bandwidth [kHZ]
[kHZ] [kHZ]
GSM 1732.50 245.6 247.3 1.7 200.0 198.3
LTE 1732.50 4124.2 4119.6 -4.7 200.0 204.7
CDMA 1732.50 1259.6 1261.1 1.5 200.0 198.5
Band 5, uplink
Signal Type Signal Occupied Occupied Delta Delta Limit Margin
Frequency Bandwidth Bandwidth Occupied Occupied to Limit
[MHZ] SG [kHZz] Booster [kHz] | Bandwidth Bandwidth [kHZ]
[kHZ] [kHZ]
GSM 836.50 247.0 246.8 -0.2 200.0 200.2
LTE 836.50 4126.1 4166.1 40.0 200.0 160.0
CDMA 836.50 1258.8 1262.0 3.2 200.0 196.8
Band 12, uplink
Signal Type Signal Occupied Occupied Delta Delta Limit Margin
Frequency Bandwidth Bandwidth Occupied Occupied to Limit
[MHZz] SG [kHZ] Booster [kHz] | Bandwidth Bandwidth [kHZ]
[kHZ] [kHZ]
GSM 707.00 245.9 246.4 0.5 200.0 199.5
LTE 707.00 4112.4 4175.2 62.8 200.0 137.2
CDMA 707.00 1261.4 1262.8 1.4 200.0 198.6
Band 13, uplink
Signal Type Signal Occupied Occupied Delta Delta Limit Margin
Frequency Bandwidth Bandwidth Occupied Occupied to Limit
[MHZz] SG [kHZ] Booster [kHz] | Bandwidth Bandwidth [kHZ]
[kHZ] [kHZ]
GSM 782.00 246.1 247.4 1.2 200.0 198.8
LTE 782.00 4119.6 4164.2 44.7 200.0 155.3
CDMA 782.00 1260.9 1259.5 -1.4 200.0 201.4

Remark: Please see next sub-clause for the measurement plot.
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5.12.4MEASUREMENT PLOT (SHOWING THE HIGHEST VALUE, “WORST CASE”)

Frequency Band = Band 2, Direction = Downlink, Signal Type = GSM
(S01_AA01)

Spectrum | |=%-=‘

Ref Level 10.00 dém Offset 10.00 d2 & RBW 3 kHz

Atk 15 dB SWT 631.9 ps & VBW 10 kHz Mode Auto FFT
SGL Count 2000,/2000
@ 1Pk Max
M1[1] 19.51 dBm
1.9599848440 GHz
0 diBm Occ Bw 247.148526609 kHz
=10 dBm
M1
-20 dBm fowa, =

ails m"‘\(
-30 dBm —

-40 dBm ’l"

=50 dBm rj‘

o W \W’k

=70 dBm }‘)J- W.Lh

‘l
| LA Mw""'* et

-80 dbm

CF 1.96 GHz
( J

Date: 30.JAM. 2020 18:42:05

37001 pts

4 ok

Span 1.0 MHz

Spectrum |=%-=
Ref Level 10.00 dém Offset 10.00 d2 & RBW 3 kHz

Att 15 dB SWT 6319 ps & VYBW 10 kHz  Mode Auto FFT
SGL Count 2000,/2000
@ 1Pk Max

M1i[1] 8.46 dBm
1.9599848440 GHz
0 dem 0Occ Bwe 246.648542233 kHz

;e
-20 dBm 4 L
/ 5
-30 dBm

-40 dBm

-50 dBm ‘%.J" h‘.’ HJ\"

MY
-60 dBm— = o M"‘"‘v
MV

=70 dBm

=10 dBm

-80 dbm

CF 1.96 GHz
( J

Date: 30.JAM. 2020 18:56:05

37001 pts

4 ok

Span 1.0 MHz
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Frequency Band = Band 2, Direction = Downlink, Signal Type = LTE

(SO1_AAO1)

Spectrum

&

Ref Level 10.00 dém Offset 10.00 d2 & RBW 100 kHz
Att 15 dB SWT 18.9 ps & VBW 300 kHz
SGL Count 2000,/2000

Mode Auto FFT

@ 1Pk Max

M1i[1]

0 dem

0Occ Bwe
M1
=10 dBm -

i ALY A ST, NN

8.61 dBm
1.960407170 GHz
4.130808412 MHz

=20 dBm

-30 dBm

-40 dBm

=50 dBm

S

_,.,/vf”w’\f

-60 dBm

=70 dBm

-80 dbm

CF 1.96 GHz 32001 pts

( Jl J

Date: 30.JAM. 2020 1824:07

Spectrum |

Span 10.0 MHz

&

Ref Level 10.00 dém Offset 10.00 d2 & RBW 100 kHz
Att 15 dB SWT 18.9 ps & VBW 300 kHz
SGL Count 2000,/2000

Mode Auto FFT

@ 1Pk Max

M1i[1]

0 dem

0Occ Bwe

=10 dBm

18.24 dBm
1.960407170 GHz
4.115496391 MHz

=20 dBm

-30 dBm P

4
4

-40 dBm

=50 dBm

-60 dBm /

nmﬁmr\mmwd'}
-70 dBm:

-80 dbm

CF 1.96 GHz 32001 pts

( Jl J

Date: 30.JAM. 2020 180648
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Frequency Band = Band 2, Direction = Downlink, Signal Type = CDMA

(SO1_AAO1)

Spectrum

&

Ref Level 10.00 dém
Att 15 dB
SGL Count 2000/2000

Offset 10.00 d2 & RBW 30 kHz

SWT 63.2 ps & VBW 100 kHz  Mode auto FFT

@ 1Pk Max

M1i[1]

0 dem

0Occ Bwe

-10 dBm i L

11.65 dBm
1.9602473050 GHz
1.261929315 MHz

\
f\f" T g T | TV,

=20 dBm

e

Tra

-30 dBm f

_.-//

-40 dBm

=50 dBm
|

-60 dBm

=70 dBm

-80 dbm

CF 1.96 GHz 32001 pts

. JU J

Date: 30.JAM. 2020 19:29:41

Spectrum |

Span 3.0 MHz

&

Ref Level 10.00 dém
Att 15 dB
SGL Count 2000/2000

Offset 10.00 d2 & RBW 30 kHz

SWT 63.2 ps & VBW 100 kHz  Mode auto FFT

@ 1Pk Max

M1i[1]

0 dem 0Occ Bwe

=10 dBm

21.04 dBm
1.9602473050 GHz
1.259023156 MHz

=20 dBm

(\ N M1l
TV

T Y
).'/

-30 dBm

VST

(5}

-40 dBm

=50 dBm

T

-60 dBm

2 PR e— ey

-80 dbm

CF 1.96 GHz 32001 pts

. JU J

Date: 30.JAM. 2020 191617
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y

Frequency Band = Band 4, Direction = Downlink, Signal Type = GSM

Spectrum

(SO1_AAO1)

&

Ref Level 10.00 dém
Att 15 dB
SGL Count 2000/2000

Offset 10.00 d2 & RBW 3 kHz

SWT 6319 ps & VBW 10 kHz  Mode Auto FFT

@ 1Pk Max

0 dem

M1i[1] 9.20 dBm

2.1325165930 GHz

=10 dBm

0Occ Bwe 248.617230711 kHz

M1

=20 dBm

| Nﬁ".f"

o

5

-30 dBm

-40 dBm

=50 dBm

-60 dBm

WV."’"‘M

Ly |
-70 dBm:

-80 dbm

CF 2.1325 GHz

32001 pts Span 1.0 MHz

]

Date: 30.JAM. 2020 185502

Spectrum |

1
4

&

Ref Level 10.00 dém
Att 15 dB
SGL Count 2000/2000

Offset 10.00 d2 & RBW 3 kHz

SWT 6319 ps & VBW 10 kHz  Mode Auto FFT

@ 1Pk Max

0 dem

M1i[1] 74.37 dBm

2.1320000000 GHz

=10 dBm

0Occ Bwe 246.211055905 kHz

=20 dBm

LT

-30 dBm

RSO

-40 dBm

=50 dBm

-60 dBm

1—?0 dBm
A
-80 dBm

WP

\."IW‘U

CF 2.1325 GHz

32001 pts Span 1.0 MHz

]

Date: 30.JAM. 2020 184330
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Frequency Band = Band 4, Direction = Downlink, Signal Type = LTE

(SO1_AAO1)

Spectrum

&

Ref Level 10.00 dém
Att 15 dB
SGL Count 2000/2000

Offset 10.00 d&2 & RBW
SWT

100 kHz

18.9 ps & VBW 300 kHz  Mode Auto FFT

@ 1Pk Max

M1i[1]
0 dem

0Occ Bwe

M1

-10 dBm e

P

9.80 dBm
2.133194040 GHz
4.127371020 MHz

=N

=20 dBm

-30 dBm

-40 dBm

=50 dBm

’Sid‘d'm./_l

=70 dBm

-80 dbm

CF 2.1325 GHz 32001 pts

. JU J

4
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