DEKRA Certification, Inc.
405 Glenn Dr. Suite 12,
Sterling, VA 20164

United States of America

D DEKRA

TEST RESULTS (Cont):

Middle Channel 99% Occupied Bandwidth

Ref Level 40.00 dBm Offset 10.50 dB & RBW 200 kHz

Att 45 dB = SWT 1s » VBW 1 MHz Mode Sweep Input 1AC
PS

© 1Rm Yiegw

m1[1]

30 dBm: Occ Bw

20 dBm

24.17 dBm)|
815.50000 MHZ
2.821000000 MHZz|

10 dBm

0 dér

-10 dBm

1—20 dBm

-30 dBm

-40 dBm

-50 dBir

CF 819.0 MHz 1000 pts

Span 7.0 MHz

Middle Channel 26dBc Bandwidth kHz

. —
Ref Level 40.00 dBm Offset 10.50 dBé & RBW 100 kHz

Att 45 db & SWT 1s & VBW 300 kHz Mode Auto Sweep Input 1 AC
PS

O 1Rm View

D3[1]
30 dBm

M1[1]
20 dBm -

0.51 dB|
3.0040 MHz]
16.21 dBm)|
820.0030 MHZz|

v
10 dBm

0 dBm

-10 dam L

-20 dBm

=30 dBm

=40 dBm

-50 dBm

CF 819.0 MHz 691 pts

Span 7.0 MHz

Marker

Type | Ref | Trc | X-value | ¥-value | Function | Function Result |

M1 1 B820.003 MHz 16.21 dam
D2 M1 1 -2.512 MHz -26.55 dB |
D3 D2 1 3.004 MHz 0.51 dB
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D DEKRA

TEST RESULTS (Cont):

Att
PS

Ref Level 40.00 dBm
45 dB & SWT 1s @ vBW 1 MHz Mode Sweep

Highest Channel 99% Occupied Bandwidth

Offset 10.50 dB & RBW 200 kHz

Input 1 AC

(@ 1Rm View

30 dBm

M1[1]

20 dBm

Occ Bw

23.39 dBm
819.00000 MHz|
2.821000000 MHz

10 dBm

0 dBm

-10 dBm

-20 dBm

-

=30 dBm

-40 dBm

-50 dBm

CF 822.5 MHz

1000 pts

Span 7.0 MHz

Att
PS

Ref Level 40.00 dBm

Highest Channel 26dBc Bandwidth kHz

Offset 10.50 dB & RBW 100 kHz

45 dB & BWT 1s & VBW 300 kHz Mode Auto Sweep

Input 1 AC

(@ 1Rm Yiew

30 dBm

20 dam

¥, L]

Da[1]

M1[1]

0.37 dB
3.0190 MHz
16.10 dBm
822.1760 MHz|

10 dém

0 dBm

-10 dBm

-20 dBm

=30 dBm

-40 dBm

-50 dém

GF 822.5 MHz

691 pts

Span 7.0 MHz

Marker

Type | Ref | Tre |

X-value | Y-value |__Function |

Function Result |

M1
D2 M1
D3| D2

1 {
1

822.176 MHz 16,10 dBm
-1.195 MHz | -26.40 dB
3.019 MHz | 0.37 dB
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D DEKRA

TEST RESULTS (Cont):

LTE QPSK MODULATION. BW =5 MHz
Lowest Channel 99% Occupied Bandwidth

Ref Level 40.00 dBm
Att
Ps

Offset
45 dB & SBWT

10,50 dB & RBW 500 kHz
1s @& VBW 2 MHz

Mode Sweep

Input 1 4C

(0 1Rm Yiew

30 dBm

M1[1]

20 dBm

Occ Bw

20.63 dBm
811.50000 MHz
4.900000000 MHz|

a”

10 dBm

-30 dBm

-40 dBém

=50 dBm

CF 816.5 MHz

1000 pts

Span 10.0 MHz

Lowest Channel -26dBc Bandwidth kHz

Ref Level 40.00 dBm Offset

Att 45 dB & BEWT
PS

10.50 dB & RBW 500 kHz
1s @ VBW 2 MHz

Mode Auto Sweep

Input 1 aAC

(@ 1Rm Yiew

30 dBm

D3[1]

20 dém

M1fi]
¥

0.13 dB|
5.7890 MHz
21.61 dBm)|

817.6430 MHz

10 dBm

0 dBm

-10 dBm

-20-dbnn

-30 dam

-40 dBm

-50 dBm

GF 816.5 MHz 691 pts

Span 10.0 MHz

Marker

%-value | Y-value |

Function

Function Result |

Type | Ref | Trc |
M1 1 B817.643 MHz
-4.038 MHz
E.789 MHz

21.61 dém
-26.57 d8
0.13 da

p2| M1 1
pa| b2 1
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D DEKRA

TEST RESULTS (Cont):

Middle Channel 99% Occupied Bandwidth

Offset 10.50 d& & RBW 500 kHz
45 dB & BWT 1s & VBW 2 MHz

———
Ref Level 40.00 dBm
Att
PS

Mode Sweep

Input 1 AC

@ 1Rm View

M1[1]

30 dBm

20 dBm

Occ Bw

21.26 dBm|
814.00000 MHz
4.900000000 MHZ|

h=

10 dBm

0 dém

-10 dBm

o0 dBm—|

-30 dBm

-40 dBm

-50 dBm

CF 819.0 MHz

1000 pts

Span 10.0 MHz

Middle Channel 26dBc Bandwidth kHz

Ref Level 40.00 dBm
Att
PS

Offset
45 dB & SWT

10,50 dB & RBW 500 kHz
1s & VBW 2 MHz

Mode Auto Sweep

Input 1 AC

O 1Rm View

D3[1]

30 dBm

20 dBm

M1[1},
¥

0.93 dbj
5.8070 MHz|
21.55 dBm|
820.4470 MHZz|

10 dBm

0 dBm:

-10 dBém

TE

-20 dBm—j

-30 dBm

=40 dBm

-50 dBm

CF 819.0 MHz

691 pts

Span 10.0 MHz

Marker

Type | Ref | Trc | X-value | ¥-value |

Function |

Function Result |

M1 1
D2] M1 1]
D3| D2 1

820.447 MHz
-4.356 MHz
5.807 MHz

21,55 dBm |
-27.19.d8 |
0.93 dB
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D DEKRA

TEST RESULTS (Cont):

Highest Channel 99% Occupied Bandwidth

Ref Level 40.00 dBm
Att
PS

Offset
45 dB & SWT

10.50 dBé & RBW 500 kHz
1s & VBW

2 MHz

Mode Sweep

Input 1 AC

(@ 1Rm View

30 dém

M1[1]

20 dBm

Oce Bw

20.90 dBm
816.50000 MHz|
4.910000000 MHZ|

10 dBm

T

v

-10 deém

1

L-20 dem-—

-30 dém

-40 dBm

=50 derr

CF 821.5 MHz

1000 pts

Span 10.0 MHz

Highest Channel 26dBc Bandwidth kHz

Ref Level 40.00 dBm
Att
FS

Offset
45 dB & SWT

10.50 dé & RBW 500 kHz
1s & VBW

2 MHz

Mode Auto Sweep

Input 1 AC

© 1Rm Yiew

30 dBm

20 dBm

M1[1]

D2[1]

21.60 dBm)
820.3280 MHZz|
27.04 dB|
-1.7510 MHZz

10 dBm

0 dBm

-10 dBm

-20 dem-—

-30 dBm

=40 dbm

-50 dBm

CF 821.5 MHz

691 pts

Span 10.0 MHz

Marker

Type | Ref | Tre | X-value
M1 1

¥-value |

Function |

Function Result |

pz| M1 1
D3| D2 1

820.328 MHz |
-1.751 MHz
5.811 MHz |

21.60 dém
-27.04 d8
0.02 d8
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TEST RESULTS (Cont):

LTE 16 QAM MODULATION. BW =5 MHz
Lowest Channel 99% Occupied Bandwidth

Ref Level 40.00 dBm Offset 10.50 d& & RBW 500 kHz

Att 45 dB & SWT 1s @ VBW 2MHz Mode Sweep Input 1AC
PS

(@ 1Rm View

M1[1] 21.45 dBm)|
811.50000 MHz

30 dBm Occ Bw 4.900000000 MHz

20 dBm

v
10 d8m

0 der

-10 dBm

120 dem

-30 dBrn

=40 dim

-50 dir

CF 816.5 MHz 1000 pts
e

SEan 10.0 MHz
Lowest Channel -26dBc Bandwidth kHz

Ref Level 40.00 dBm Offset 10.50 d& & RBW 500 kHz

Att 45 dB & SWT 1s & ¥YBW 2 MHz Mode Auto Sweep Input 1 AC
PS

© LRm Yiew

M1[1] 20.76 dBm|
818.1350 MHZ]

30 dBm

D2[1] ,, 26.81 dB|

20 dém ¥ -4.5300 MHZ]

10 dBm

0 dBm

-10 dBm

-20 dBm-

-30 dBm

-40 dBm

-50 dBm

CF 816.5 MHz 691 pts
Marker
Type | Ref | Trec | X-value | ¥-value |__Function | Function Result |
M1 1 818.135 MHz | 20,76 dam
p2| M1 1| -4.53 MHz | -26.81 dB
D3 D2 1 5.789 MHz | 0.63 dB

Span 10.0 MHz
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TEST RESULTS (Cont):

Middle Channel 99% Occupied Bandwidth

Ref Level 40.00 dBm Offset 10.50 dB & RBW 500 kHz

Att 45 dB & BWT 1s & VBW 2 MHz Mode Sweep Input 14C
PS

O 1Rm Yiew

M1[1] 21.85 dBm|
814.00000 MHz|
30 dém Occ Bw 4.900000000 MHz|

20 dBm

10 dBm

0 dBm

-10 dBm

L. i
FEIII dBm:

-30 dBm

-40 dem

-50 dem

CF 819.0 MHz 1000 pts Span 10.0 MHz

Middle Channel 26dBc Bandwidth kHz

L ———
Ref Level 40.00 dém  Offset 10,50 dB & RBW 500 kHz

Att 45 dB & SWT 1s & VBW 2 MHz Mode Auto Sweep Input 1 AC
PS

©1Rm View

D3[1] 0.00 dB|
5.8070 MHz

30 dBm

w11l 20.71 dBm|

20 dBm k. 4 H19.7670 MHz|

10 dBm

0 dBm:

-10 dBém

-2N dBm—--

-30 dBm

=40 dBm

-50 dBm

CF 819.0 MHz 691 pts Span 10.0 MHz
Marker |

Type | Ref | Trc | ®-value | ¥-value | Function | Function Result |
M1 1 819.767 MHz | 20.71 dém |
p2| M1 1 -3.676 MHz | -26.46 dB
D3 D2 1 5.807 MHz -0,00 d&
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TEST RESULTS (Cont):

Highest Channel 99% Occupied Bandwidth

Ref Level 40.00 dBm Offset 10.50 d& & RBW 500 kHz

Att 45 dB & BWT 1s & ¥YBW 2 MHz Mode Sweep Input 1 AC
PS

© LRm Yiew

M1[1] 21.37 dBm|
816.50000 MHz|
30 dBm Occ Bw 4.900000000 MHZ

20 dBm

10 dBm

0 der

-10 dBm

Lon dem

-30 dBm

-40 dBm

-50 dBm

CF 821.5 MHz 1000 pts Span 10.0 MHz

Highest Channel 26dBc Bandwidth kHz

Ref Level 40.00 dBm Offset 10.50 dBé & RBW 500 kHz

Att 45 dB & SWT 1s ® VBW 2 MHz Mode Auto Sweep Input 1 AC
PS

0 1Rm Yiew

D3a[1] 0.37 dB
. 5.8100 MHz|
AheEn . M1[1] 20.64 dBm|
1 821.3260 MH.
20 dBm 3 R Z

10 dBm

0 dBm

o
[

-10 dBm

-20-dBm

-30 dBm

=40 dim

-50 dBm

CF 821.5 MHz 691 pts Span 10.0 MHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 1 821.326 MHz 20,64 dBm
p2| M1 1 -2.75 MHz -26.88 dB
D3 D2 1 5.81 MHz 0.37 dg
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TEST RESULTS (Cont):

LTE QPSK MODULATION. BW =10 MHz
99% Occupied Bandwidth

Ref Level 40.00 dém Offset 10.50 dB & RBW 500 kHz

Att 45 dB & SWT 1s & VBW 2MHz Mode Sweep Input 1aC
PS

O 1Rm Yiew

Mi[1] 25.72 dBmy
809.0000 MHz
30 dBm Occ Bw 9.180000000 MHZ|

20 dBm

10 dBm

0 der

-10 dBm

-20 dém

1

=30 dBm

=40 dBm

=50 dBrr

CF 819.0 MHz 1000 pts Span 20.0 MHz

-26dBc Bandwidth kHz

Ref Level 40.00 dBm Offset 10.50 dB & RBW 500 kHz

Att 45dB & SWT 1s & vBW 2 MHz Mode Auto Sweep Input 1 AC
=]

0 1Rm View

Da[1] -0.08 db
10.3040 MHz]

30 dBm

M1[1] 18.57 dBm|

20 dBm ¥ 818.8550 MHz

10 dBm

0 dém

-10 dBm - "

-20 dém

-30 dem

=40 dim

-50 dBm

CF 819.0 MHz 691 pts Span 20.0 MHz
Marker

Type | Ref | Tre | X-value | ¥-value | Function | Function Result |
ML 1 818,855 MHz | 18.57 dem |

p2| M1 1| -5.007 MHz | -27.33 dB |

D3 D2 1 10.304 MHz | -0.08 dB
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TEST RESULTS (Cont):

LTE 16 QAM MODULATION. BW = 10 MHz
99% Occupied Bandwidth

Ref Level 40.00 dBm Offset 10.50 dB & RBW 500 kHz

Att 45 dB & SWT 1s & VBW 2MHz Mode Sweep Input 1AC
PS

(O 1Rm Yiew

M1[1] 28.87 dBm)|
809.0000 MHz
30 dBm Occ Bw 5.240000000 MHz|

20 dBm: =

an

10 dBm

0 dBr

-10 dBém

-20 dBm

1
-30 dem

-40 dBm

-50 dBm

CF 819.0 MHz 1000 pts Span 20.0 MHz

-26dBc Bandwidth kHz

Ref Level 40.00 dBm Offset 10.50 dB & RBW 500 kHz

Att 45 dB & SWT 1s & VBW 2 MHz Mode Auto Sweep Input 1 AC
PS

©1Pm Yiew

Da[1] 0.30 do|
6.1940 MHz|

30 dBm
B mi[1] 20.28 dBm|
20 dBm — N 817.0030 MHZ|

10 dBm

0 dBm

=10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

CF 819.0 MHz 691 pts Span 20.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 817.003 MHz 20.28 dBm
D2, M1 1 -3.155 MHz | -27.11d8 |
D3 D2 1 6.194 MHz 0,30 dp
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TEST RESULTS (Cont):

LTE QPSK MODULATION. BW = 15 MHz
99% Occupied Bandwidth

—_—
Ref Level 40.00 dBm Offset 10.50 dB & RBW 200 kHz

Att 45 dB & SWT 1s @ VBW 1MHz Mode Sweep Input 1AC
PS

(O 1Rm Yiew

M1[1] 27.62 dBm|
836.5000 MHz|
13.410000000 MHz|

30 dBm Occ Bw

20 dBm:

10 dem — —

0 dr

-10 dBm

-20 dBm

-30 &l

=40 dBm

=50 dBm

CF 821.5 MHz 1000 pts Span 30.0 MHz

26dBc Bandwidth kHz

Ref Level 40.00 dBm Offset 10.50 dB & RBW 200 kHz

Att 45 dB & SBWT 1s & VBW 1MHz Mode Auto Sweep Input 1 AC
PS

O1Rm Yiew

D3[1] 0.45 dB|
14.2400 MHz

30 dBm

M1[1] 12.82 dBm)|

20 dBm 820.3710 MHZ

10 dém

0 dBm

-10 dBm

B
»

-20 dBm

=30 diin

=40 dBm

-50 dBm

CF 821.5 MHz 691 pts Span 30.0 MHz
Marker

Type | Ref | Trc | ®-value | ¥-value | Function | Function Result |
M1| 1 B820.371 MHz | 12.82 dBm
p2| mi| 1 -6.035 MHz | -26.93 dB
D3 D2 1 14.24 MHz 0.45 dg
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TEST RESULTS (Cont):

LTE 16QAM MODULATION. BW = 15 MHz
99% Occupied Bandwidth

Ref Level 40.00 dBm  Offset
Att 45 dB & SWT
PS

10,50 d& & RBW 200 kHz
1s & VBW 1 MHz

Mode Sweep

Input 1 AC

O LRm Yiew

30 dBm

mMi[1]

Occ Bw

38.01 dBm)|
836.5000 MHz
4.950000000 MHz

20 dBm

10 dBm

0 dBr

-10 dBm

-20 dBm

-30 dBm

=40 dBm

-50 dBir

CF 821.5 MHz

1000 pts

Span 30.0 MHz

26dBc Bandwidth kHz

Ref Level 40.00 dBm Offset
Att 45 dB & SWT
ps

[@1Rm view

10.50 dé & RBW 200 kHz
1s & VBW 1 MHz

Mode Auto Sweep

Input 1 AC

30 dBm:

D3[1]

20 dBm 1

M1[1]

0.75 dBy
5.6870 MHz
16.12 dBm|
H19.1560 MHZ|

10 dBm

0 dBm

.10 dBm 32 D3

-20 dBm

=30 dém

=40 dim

-50 dém

GF 821.5 MHz

691 pts

Span 30.0 MHz

Marker

X-value | ¥-value

Function

1

Function Result |

Type | Ref | Tre |

M1 1 819.156 MHz |
-4.819 MHz

5.657 MHz |

D2
D3

M1 1
D2 1

-27.63 dB
D.75 dB

16.12 dBm |
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TEST A.4: SPURIOUS EMISSIONS AT ANTENNA TERMINALS

Product standard: FCC Part 90

LIMITS:

Test standard: FCC §2.1051 and § 90.691.

LIMITS

According to specification, the power of emissions shall be attenuated below the transmitter power (P) by a
factor of at least 43 + 10 log (P) dB. P in watts.

At Po transmitting power of 2 watts (33 dBm), the specified minimum attenuation becomes 43+10log (Po). and
the level in dBm relative to Po becomes:

Po (dBm) —[43 + 10 log (Po in watts)] = -13 dBm

TEST SETUP

The EUT RF output connector was connected to a spectrum analyzer and to the Universal Radio Communication
Tester R&S CMW500 (selecting maximum transmission power of the EUT and different modes of modulation)
using a 50-ohm attenuator and a power splitter.

The spectrum was investigated from 9 kHz to 18 GHz for LTE Band 26.

The reading of the spectrum analyzer is corrected with the attenuation loss of connection between output terminal
of EUT and input of the spectrum analyzer.

For LTE mode the configuration of Resource Blocks and modulation which is the worst case for conducted
power was used.

Spectrum
—| Analyser
Prwuer
EUT ——— Attenuator
Signalling
L Unit
e
Suply
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TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#01
TEST RESULTS: PASS

Frequency range 9 kHz — 18 GHz
LTE QPSK MODULATION. BW = 1.4 MHz

Lowest Channel

No spurious signal was found at less than 20dB respect to the limit in the frequency range.

Middle Channel

No spurious signal was found at less than 20dB respect to the limit in the frequency range.

Highest Channel

No spurious signal was found at less than 20dB respect to the limit in the frequency range.

LTE QPSK MODULATION. BW = 3 MHz

Lowest Channel

No spurious signal was found at less than 20dB respect to the limit in the frequency range.

Middle Channel

No spurious signal was found at less than 20dB respect to the limit in the frequency range.

Highest Channel

No spurious signal was found at less than 20dB respect to the limit in the frequency range.

LTE QPSK MODULATION. BW =5 MHz

Lowest Channel

No spurious signal was found at less than 20dB respect to the limit in the frequency range.

Middle Channel

No spurious signal was found at less than 20dB respect to the limit in the frequency range.

Highest Channel

No spurious signal was found at less than 20dB respect to the limit in the frequency range.

LTE QPSK MODULATION. BW =10 MHz

Lowest Channel

No spurious signal was found at less than 20dB respect to the limit in the frequency range.

Middle Channel

No spurious signal was found at less than 20dB respect to the limit in the frequency range.

Highest Channel

No spurious signal was found at less than 20dB respect to the limit in the frequency range.

LTE QPSK MODULATION. BW =15 MHz

Lowest Channel

No spurious signal was found at less than 20dB respect to the limit in the frequency range.

Middle Channel

No spurious signal was found at less than 20dB respect to the limit in the frequency range.

Highest Channel

No spurious signal was found at less than 20dB respect to the limit in the frequency range.
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TEST RESULTS (Cont):

LTE QPSK MODULATION. BW = 1.4MHz
Lowest Channel

Ref Level 40.00 dBm Offset 11.00 dB & RBW 1 MHz

= Att 45 di = SWT 55 @ VBW 3 MHz  Mode Asuto Sweep  Input 1 DC
(O 1Rm View

30 dBm

20 d&

10 dBm

0 dBm

-10 cBm

)1 -13.000 dBm

-20 cBm

-30 cBm : . v S

-40 dém

-50 dBm

Start 9.0 kHz 32000 pts Stop 18.0 GHz

Middle Channel

Ref Level 40.00 dém Offset 11.00 dB & RBW 1 MHz

o Att 45 dB & SWT 55 @ VBW 3 MHz Made Asuto Sweep  Input 1 0C
(O 1Rm View

30 dBm

20 dB

10 di

0 dem

-10 cBm
T D1 -13.000 dBny

-20 cBm

-30 cBm —_—l e B

-40 dBm

-50 dBm

Start 9.0 kHz 32000 pts Stop 18.0 GHz
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TEST RESULTS (Cont):

Highest Channel

Ref Level 40.00 dBm Offset 11.00 dB & RBW 1 MHz

b Att 45 dB & SWT 55 & VBW 3 MHz  Mode Auto Sweep  Input 1 DC
(@ 1Rm Yiew

30 dBm

20 dBm

10 dBm

0 dBm

-10 cBm

)1 -13.000 dBmr

-20 cBm

-30 cBm - Lo« —_ Y TN

-40 dBm

-50 dBm

Start 9.0 kHz 32000 pts Stop 18.0 GHz

LTE QPSK MODULATION. BW = 3 MHz
Lowest Channel

Ref Level 40.00 dBm  Offset 11.00 dB & RBW 1 MHz
fo Att 45 dB & SWT 55 @ VBW 3 MHz  Mode Auto Sweep  Input 1 DC
(@ 1Rm Wiew

30 dBm

20 dB

10 dB

0 dem

-10 cBm

13.000 dBm

-20 cBm

-30 cBm > - B e S

=40 dem

-50 dBm

Start 9.0 kHz 32000 pts Stop 18.0 GHz

Report No: 2416ERM.005 Page 61 of 84 03-21-2019




DEKRA Certification, Inc.

405 Glenn Dr. Suite 12, D E KRA
Sterling, VA 20164

United States of America

TEST RESULTS (Cont):

Middle Channel

Ref Level 40.00 dBm Offset 11.00 dBé & RBW 1 MHz

- Att 45 dB @ SWT 55 & VBW 3 MHz Mode &uto Sweep Input 1DC
O 1Rm Yiew

30 dBm

20 dBr

10 dBm

0 dBm

-10 cBm

D1 -13.000 dém

-20 cBm

-30 cBm — e c— e —

-40 dBm

-50 dBém

Start 9.0 kHz 32000 pts Stop 18.0 GHz

Highest Channel

Ref Level 40.00 dBm Offset 11.00 dB & RBW 1 MHz

- Att 45 db = SWT 55 @ VBW 3 MHz Mode Auto Sweep Input 10C
(O 1RmM Wiew

30 dBm

20 dB

10 dBm

0 dBm

-10 cBm
)1 -13.000 dBmy

-20 cBm

-30 cBm = . - i

-40 dim

-50 dBm

Start 9.0 kHz 32000 pts Stop 18.0 GHz
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TEST RESULTS (Cont):

Lowest Channel

- ALt

LTE QPSK MODULATION. BW =5 MHz

Ref Level 40.00 dBm

Offset 11.00 dB & RBW 1 MHz
45 dB & SWT

55 @& VBW 3 MHz  Mode Auto Sweep  Input 1 0C

O 1Rm Yiew

30 dBm

20 dii

10 dBm

0 dBm

-10 cBm

-20 cBm

13.000 dBrr

-30 cBm

-40 dBm

-50 dBm

Start 9.0 kHz

32000 pts Stop 18.0 GHz

Middle Channel

ALt

— ———
Ref Level 40.00 dém

Offset 11.00 dB & RBW 1 MHz
45 dB & SWT

55 & VBW 3 MHz Mode Auto Sweep Input 1 0C

(©1Rm Yiew

30 dBm

20 dBm

10 dBm

0 dBm

-10 cBm

-20 cBm

13.000

1B

-30 cBm

=40 dBm

-50 dBm

Start 9.0 kHz

32000 pts Stop 18.0 GHz
- .

-
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TEST RESULTS (Cont):

Highest Channel

Ref Level 40.00 dBm Offset 11.00 dB & RBW 1 MHz

o Att 45 dB & SWT 55 & VBW 3 MHz Mode asuto Sweep Input 1DC
(@ 1Rm View

30 dBm

20 dBm:

10 dém

0 dBm

-10 cBm

D1 -13.000 dBm

-20 cBm

-30 cBm e~ G e e o

-40 dBm

-50 dBém

Start 9.0 kHz 32000 pts Stop 18.0 GHz

LTE QPSK MODULATION. BW =10 MHz

Ref Level 40.00 dBm Offset 11.00 dé & RBW 1 MHz

= Att 45 dB = SWT 55 @ VBW 3 MHz Mode Auto Sweep  Input 10DC
0 1Rm View

30 dBm

20 dBm:

10 dBr

0 dBm

-10 cBm

101 -13.000 dBm

-20 cBm

-30 dém ol . — e

=40 dBm

-50 dBm

Start 9.0 kHz 32000 pts Stop 18.0 GHz
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TEST RESULTS (Cont):

LTE QPSK MODULATION. BW =15 MHz

Ref Level 20.00 dBm Offset 11.00 dB & RBW 1 MHz

= Att 45 dB & SWT 55 & VBW 3 MHz Mode Auto Sweep  Input 1 0C
O 1Rm View

30 dBm

20 dB

10 dBr

0 dBm

-10 cBm

D1 -13.000 dBm

-20 abm

-30 dem . - S—- —r =

=40 dBm

-50 dBm

Start 9.0 kHz 32000 pts Stop 18.0 GHz

-
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TEST A.6: SPURIOUS EMISSIONS AT ANTENNA TERMINALS AT BLOCK EDGES

Product standard: FCC Part 90

LIMITS:

Test standard: FCC §2.1051 and 90.691

LIMITS

According to specification, the power of emissions shall be attenuated below the transmitter power (P) by a
factor of at least 43 + 10 log (P) dB P in watts.

At Po transmitting power of 2 watts (33 dBm), the specified minimum attenuation becomes 43+10log (Po). and
the level in dBm relative to Po becomes:

Po (dBm) —[43 + 10 log (Po in watts)] = -13 dBm

TEST SETUP

The EUT RF output connector was connected to a spectrum analyzer and to the Universal Radio Communication
Tester R&S CMW500 (selecting maximum transmission power of the EUT and different modes of modulation)
using a 50-ohm attenuator and a power splitter.

The reading of the spectrum analyzer is corrected with the attenuation loss of connection between output terminal
of EUT and input of the spectrum analyzer.
For LTE mode the configuration of modulation which is the worst case for conducted power was used.

As indicated in FCC part 90, in the 1 MHz bands immediately outside and adjacent to the licensee’s frequency
block or band, a resolution bandwidth of at least one percent of the emission bandwidth of the fundamental
emission of the transmitter may be employed.

Spectrum
— Analyser
—— [ Tom ———
EUT ——— Atenustor
devider
Signalling
Unit
o
Suoply
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TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#01
TEST RESULTS: PASS
RESULTS
LTE QPSK MODULATION RB=1. RB=1. RB=1. RB=I. RB=1.
Offset=0. Offset =0. Offset =0. Offset =0. Offset =0.
BW=1.4 MHz BW =3 MHz BW=5MHz | BW =10 MHz BW =15 MHz
Maximum measured level at lowest -19.91 -17.86 -19.64 -16.79 -16.49
Block Edge at antenna port (dBm)
LTE QPSK MODULATION: RB= All RB= All. RB= All. RB= All RB= All.
Offset=0. Offset =0. Offset =0. Offset =0. Offset =0.
BW=1.4 MHz BW =3 MHz BW=5MHz | BW =10 MHz BW =15 MHz
Maximum measured level at lowest -16.45 -19.12 -15.69 -17.44 -17.94
Block Edge at antenna port (dBm)
LTE QPSK MODULATION: RB=1. RB=1. RB=1. RB=1. RB=1.
Offset=Max. Offset=Max. Offset=Max. Offset=Max. Offset=Max.
BW=1.4 MHz BW =3 MHz BW=5MHz | BW=10MHz BW =15MHz
Maximum measured level at highest -22.27 -20.39 -18.63 -17.19 -24.02
Block Edge at antenna port (dBm)
LTE QPSK MODULATION: RB= All RB= All RB= All RB= All RB= All.
Offset=0. Offset =0. Offset =0. Offset =0. Offset =0.
BW=1.4 MHz BW =3 MHz BW=5MHz | BW =10 MHz BW =15 MHz
Maximum measured level at highest -19.03 -21.42 -15.45 -19.35 -26.91
Block Edge at antenna port (dBm)
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TEST RESULTS (Cont):

LTE QPSK MODULATION. RB = 1. Offset = 0. BW = 1.4 MHz

Lowest Channel

Att
PS

_—
Ref Level 39.50 dBm

45 dB & SWT

Offset 11.00 dB & RBW 100 kHz

1s @ VBW 300 kHz Mode Auto Sweep

Input 1 AC

(@ 1Rm View

30 dBm

M1[1]

19.91 dBm
813.79830 MHz

20 dém

10 dBm

0 der

-10 d&m

-20 dim

13.000 dBmry

-30 dBm

-40 dBm

50 dBém

CF 814.0 MHz

600 pts

Span 2.0 MHz

Highest Channel

Att
=]

Ref Level 39.50 dBm

45 dB & SWT

Offset 11.00 dé & RBW 100 kHz

1s @ VBW 300 kHz Mode Auto Sweep

Input 1 aC

(@ 1Rm View

30 dBm

mM1[1]

22.27 dBm)|
824.21500 MHz

20 dBm

10 dBm

0 dém

-10 dBm

-20 dBém

3.000 dBrm

-30 dBm

=40 dBm

-50 dém

CF 824.0 MHz

600 pts

Span 2.0 MHz

Report No: 2416ERM.005

Page 68 of 84

03-21-2019




DEKRA Certification, Inc.
405 Glenn Dr. Suite 12, D E KRA
Sterling, VA 20164

United States of America

TEST RESULTS (Cont):

LTE QPSK MODULATION. RB = 6. Offset = 0. BW = 1.4 MHz

Lowest Channel

Ref Level 39.50 dBm Offset 11.00 dB & RBW 100 kHz

Att 45 dB = BWT 1s & VBW 300 kHz Mode Auto Sweep Input 1 AC
PS

O 1Rm Wiew

M1[1] 16.45 dBm|

B813.79830 MHz
30 dém

20 dBm

10 dBm

0 dBm

-10 dBm

11 -13.000 dBrry 4

-20 dBm

-30 dBm

=40 dBm

50 dBm

CF 814.0 MHz 600 pts Span 2.0 MHz

Highest Channel

Ref Level 39.50 dBm Offset 11.00 dB & RBW 100 kHz

Att 45 dB & SWT 1s & VBW 300 kHz Mode Auto Sweep Input 1 AC
PS

O 1Rm View

M1[1] 19.03 dBm)

824.21500 MHz
30 dBm

zodem

10 dBm

0 dBr

-10 dBm

13.000 dBnr

-20 dBm

-30 dBm

-40 dBém

50 dBm

CF 824.0 MHz 600 pts Span 2.0 MHz
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TEST RESULTS (Cont):

LTE QPSK MODULATION. RB = 1. Offset = 0. BW = 3 MHz

Lowest Channel

Ref Level 39.50 dBm Offset 11.00 dé & RBW 100 kHz

Att 45 dB & SWT 1s & VBW 300 kHz Mode Auto Sweep Input 1 AC
PS

(@ 1Pm Yiew

Mi1[1] 17.86 dBm)|

813.73830 MHz|
30 dBm

20 dBm

10 dBém

0 dBm

-10 dBm

D1 -13.000 dBm 1

-20 dém

-30 dBm

=40 dBm

50 dBm

CF 814.0 MHz 600 pts Span 2.0 MHz

Highest Channel

Ref Level 39.50 dBm Offset 11,00 dB & RBW 100 kHz

Att 45 dB & SWT 1s & VBW 300 kHz Mode Auto Sweep Input 1 AC
PS

©1Rm View

Mi1[1] 20.39 dBm)|

824.32830 MHz
30 dBm

20 dBm:

10 dBm

0 dBm

-10 dem 1|
13.000 dBrrr

-20 dBm x

-30 dém

-40) dBm

50 dBem:

CF 824.0 MHz 600 pts Span 2.0 MHz
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TEST RESULTS (Cont):

LTE QPSK MODULATION. RB = 15. Offset = 0. BW = 3 MHz

Lowest Channel

Ref Level 39.50 dBm Offset 11,00 dB & RBW 100 kHz

Att 45 dB = SWT 1s & VBW 300 kHz Mode Auto Sweep Input 1 AC
PS

O 1Rm Yiew

M1[1] 19.12 dBm)|

B813.79830 MHz
30 dBm

20 dBm

10 dBm

0dB

-10 dBm

)1 -13.000 dBn

-20 dBm

-30 dBm

=40 dBm

50 dBm

CF 814.0 MHz 600 pts Span 2.0 MHz

Highest Channel

Ref Level 39.50 dBm Offset 11.00 dB & RBW 100 kHz

Att 45 dB = BWT 1s & VBW 300 kHz Mode Auto Sweep Input 1 AC
PS

(@ 1Pm View

M1[1] 21.42 dBm
824.32830 MHz|

30 dBm

20 dBm

10 dBm

0 de

-10 dBm

31 -13.000 dBrry

M1
-20 dBém

-30 dBém

=40 dBm

50 dBm

CF 824.0 MHz 600 pts Span 2.0 MHz
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TEST RESULTS (Cont):

LTE QPSK MODULATION. RB = 1. Offset = 0. BW = 5 MHz

Lowest Channel

Ref Level 39.50 dBm
Att
PS

45 dB & SWT

Offset

11.00 dé & RBW 100 kHz
1s & VBW 300 kHz

Mode Auto Sweep

Input 1 AC

10 1Rm View

30 dém

M1[1]

19.64 dBm)|
813.57170 MHz|

20 dBm:

10 dBm

0 db

-10 dBm

31 -13.000 den

-20 dBm

-30 d8r

=40 dBm

50 dBm

CF 814.0 MHz

600 pts

Span 2.0 MHz

Highest Channel

Ref Level 39.50 dBm
Att
PS

45 dB & SWT

Offset 11.00 dé & RBW

100 kHz
1s & VBW 300 kHz

Mode Auto Sweep

Input 1 AC

(© 1Rm Yigw

30 dém

Mi[1]

18.63 dBm|
824.39170 MHz|

20 dBm

10 dBm

0 dBm

-10 dBm

31 -13.000 dBnr

-20 dBm

-30 dBm

-40 dBm

50 dBm

CF 824.0 MHz

600 pts

Span 2.0 MHz
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TEST RESULTS (Cont):

LTE QPSK MODULATION. RB = 25. Offset = 0. BW =5 MHz

Lowest Channel

Ref Level 39,50 dBm Offset 11.00 dB & RBW 100 kHz

Att 45 dB & SWT 1s & VBW 300 kHz Mode Auto Sweep Input 1 AC
PS

© 1Rm View

mM1[1] 15.69 dBm|

813.57170 MHz
30 dem

20 dBm

10 dBm

0 der

-10 dBm

D1 -13.000 dBrry

¥
-20 dBm

-30 dBém

-40 dBm

-50 dBém

CF 814.0 MHz 600 pts Span 2.0 MHz

Highest Channel

Ref Level 39.50 dBm Offset 11.00 dé & RBW 100 kHz

Att 45 dB & SWT 1s & VBW 300 kHz Mode Auto Sweep Input 1 AC
PS

0 1Rm View

M1[1] 15.45 dBm)|

824.39170 MHz
30 dBm

20 dBm:

10 dBm

0 dB

-10 dBm

)1 -13.000 dBnrr !

-20 dBm

-30 dBm

=40 dim

50 dBm

CF 824.0 MHz 600 pts Span 2.0 MHz
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TEST RESULTS (Cont):

LTE QPSK MODULATION. RB = 1. Offset = 0. BW = 10 MHz

Ref Level 39.50 dBm Offset 11,00 dé & RBW 100 kHz

Att 45 dB = SWT 1s @ VBW 300 kHz Mode Auto Sweep Input 1 AC
PS

(O 1Rm Yigw

M1[1] 16.79 dBm)|

813.63170 MHz
30 dem:

20 dBm:

10 dBm

0dB

-10 dBm

13.000 dém i

-20 dBm

-30 dBm

-40 dBm

-50 dBm

CF 814.0 MHz 600 pts Span 2.0 MHz

LTE QPSK MODULATION. RB = 1. Offset = Max. BW = 10 MHz

Ref Level 39.50 dBm Offset 11.00 dB & RBW 100 kHz

Att 45 dB & SWT 1s & VBW 300 kHz Mode Auto Sweep  Input 1 AC
PS

0 1Rm Yiew

M1[1] 17.19 dBm)|

824.24830 MHz
30 dem

20 dBm:

10 dBm

0 dB

-10 dBm

13.000 dBm o

-20 dBm

-30 dBm

=40 dBm

-50 dBm

CF 824.0 MHz 600 pts Span 2.0 MHz
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TEST RESULTS (Cont):

LTE QPSK MODULATION. RB = 50. Offset = 0. BW =10 MHz

Ref Level 39,50 dBm  Offset 11.00 dBé & RBW 100 kHz

Att 45 dB & SWT 15 & VBW 300 kHz Mode Auto Sweep  Input 1 AC
PS

O 1Rm Yiew

mM1[1] 17.44 dBm)|

813.92500 MHz
30 dém

20 dBm

10 dBm

0de

-10 dim

)1 -13.000 dBm -

-20 dBm

-30 dém

-40 dBm

50 dBm

CF 814.0 MHz 600 pts Span 2.0 MHz

LTE QPSK MODULATION. RB = 50. Offset = 0. BW =10 MHz

Ref Level 39.50 dBm Offset 11.00 dé & RBW 100 kHz

Att 45 dB & 8WT 1s = VBW 300 kHz Mode Auto Sweep Input 1 AC
PS

©1Pm View

M1[1] 19.35 dBm)|

B824.24830 MHz|
30 dBm

20 dBm

10 dBm

0 dB

-10 dBm

D1 -13.000 dBm

20 dém x

-30 dém

-40 dBm

-50 dBém

CF 824.0 MHz 600 pts Span 2.0 MHz
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TEST RESULTS (Cont):

LTE QPSK MODULATION. RB = 1. Offset = 0. BW = 15 MHz

Ref Level 39.50 dBm Offset 11.00 dé& & RBW 100 kHz

Att 45 dB = SWT 15 & VBW 300 kHz Mode Auto Sweep Input 1 AC
FS

@ 1Rm View

M1[1] 16.49 dBm)|

813.73170 MHZz
30 dem

20 dBm:

10 dBm

0dB

-10 dém

D1 -13.000 dBm -

-20 dBm

-30 dém

-40 dBm

50 dBm

CF 814.0 MHz 600 pts Span 2.0 MHz

LTE QPSK MODULATION. RB = 1. Offset = Max. BW = 15 MHz

Ref Level 39,50 dBm Offset 11,00 dB & RBW 200 kHz

Att 45 dB & SWT 1s & VBW 1MHz Mode Auto Sweep Input 1 AC
PS

O 1Rm Yiew

M1[1] 24.02 dBm)|

825.7400 MHz
30 dBm

20 dBm

10 dBm

0de

-10 dBm

01 -13.000 dBm

-20 dam ot

-30 dém

-40 dim

50 dBm

CF 824.0 MHz 600 pts Span 8.0 MHz
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TEST RESULTS (Cont):

LTE QPSK MODULATION. RB = 75. Offset = 0. BW =15 MHz

Ref Level 39.50 dBm Offset 11.00 dB & RBW 100 kHz

Att 45 dB = SWT 1s & VBW 300 kHz Mode Auto Sweep Input 1 AC
FS

(O 1RmM Yiew

M1[1] 17.94 dBm)|

814.28500 MHz
30 dBm

20 dBm

10 dBm e

0dB

-10 dBm

D1 -13.000 dBn

-20 dBm

-30 dBm

=40 dBm

50 dBm

CF 814.0 MHz 600 pts Span 2.0 MHz

LTE QPSK MODULATION. RB = 75. Offset = 0. BW =15 MHz

S ——
Ref Level 39.50 dBm Offset 11.00 dB & RBW 200 kHz

Att 45 dB & BWT 1s & vBW 1 MHz Mode Auto Sweep Input 1 AC
PS

(O 1Rm View

M1[1] 26.91 dBm|

825.00000 MHZ|
30 dem

20 dBm

10 dBm

oce

-10 dBm

D1 13.000 dBrrr

-20 dBm

-30 dBm

-40 dBm

50 dBm

CF 824.0 MHz 600 pts Span 2.0 MHz
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TEST A.7: RADIATED EMISSIONS

Product standard: FCC Part 90.

LIMITS:
Test standard: FCC §2.1051

LIMITS

According to specification, the power of emissions shall be attenuated below the transmitter power (P) by a
factor of at least 43 + 10 log (P) dB. P in watts.

At Po transmitting power of 2 watts (33 dBm), the specified minimum attenuation becomes 43+10log (Po). and
the level in dBm relative to Po becomes:

Po (dBm) —[43 + 10 log (Po in watts)] = -13 dBm

TEST SETUP

The measurement was performed with the EUT inside an anechoic chamber. The spectrum was scanned from 30
MHz to at least the 10th harmonic of the highest frequency generated within the equipment.

The EUT was placed on a non-conductive stand at a 3-meter distance from the measuring antenna for
measurements below 1 GHz and at 1-meter distance for measurements above 1 GHz.

Detected emissions were maximized at each frequency by rotating the EUT and adjusting the measuring antenna
height and polarization. The maximum reading was recorded.

Radiated measurements < 1GHz

ALC Chamber | Antenna
/_ Tower
L 3m [PS— ’ |~ Bi-log
EUT | g Antenna
\ 1~4m Reference‘/
/4 point ‘ RE
| i R cable EMI Test
1 e A Receiver
Tumtable | ¥ ¥ e
0.8m m | Pre-amplifier
A A m eEE
f ~—>— L5
i i — =
YT 7 _/ - -
Reference ground plane Control reom

Radiated measurements > 1GHz

tower

-
- R s - | Boresight
‘ e /_ Antenna

Horn
antenna

Spectrum
analyzer

Turntable v
0.8m m
o o
A A Hem Pre-amp ’_‘ O E
LA I ] I )
S / / Z LA
ALC chamber Control room
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TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#01
TEST RESULTS: PASS

RESULTS

A preliminary scan determined the QPSK 5 MHz bandwidth as the worst case. The configuration of Resource

Blocks which is the worst case for conducted power was used.

The following plots show the results for this configuration.

No spurious signal was found at less than 20dB respect to the limit in all the frequency ranges.

LTE QPSK MODULATION. RB = 1. Offset = 0. BW = 5 MHz

TEST RESULTS (Cont): Low Channel
FREQUENCY RANGE: 30-1000 MHz
Frequency PK+_CLRWR PK+_MAXH Comment
(MHz) (dBm) (dBm)

73.456000 -65.92 -59.91
705.314000 -47.85 -34.75
710.940000 -48.07 -29.59
814.148000 19.91 25.94 Fundamental
830.541000 -46.04 -30.99
861.872000 -39.11 -33.16

Level in dBm

30

20

10

TX limits to Spurious Emissions FCG90

30M 50 60

PK+_MAXH

80 100M

200 300

Frequency in Hz

PK+_CLRWR

400 500 800 1G

TX limits to Spurious Emissions FCC90
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TEST RESULTS (Cont):

Low Channel

FREQUENCY RANGE: 1-10 GHz

Frequency PK+_CLRWR PK+_MAXH
(MHz) (dBm) (dBm)
2023.800000 -46.10 -42.38
6975.000000 -28.70 -25.72
7601.000000 -32.32 -25.91
9152.500000 -29.01 -24.71
0
-5
TX limits to Spurious Emissions FCG90
1S
m
©
E
3
2G 3G 4G 5G 6 7

PK+_MAXH

PK+_CLRWR

Frequency in Hz

TX limits to Spurious Emissions FCC90
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TEST RESULTS(Cont.):

Middle Channel

FREQUENCY RANGE: 30-1000 MHz

Frequency
(MHz)

PK+_CLRWR
(dBm)

PK+_MAXH
(dBm)

Comment

818.767000

15.72

26.19

Fundamental

864.491000

-40.62

-33.57

30

20

10

Level in dBm

N
——————t—

TX limits to Spurious Emissior;T FCC90

i

30M 50 60

80 100M

200 300

Frequency in Hz

PK+_MAXH —— PK+_CLRWR

400 500 800 1G

TX limits to Spurious Emissions FCC90
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TEST RESULTS (Cont):

Middle Channel

FREQUENCY RANGE: 1-10 GHz

Frequency PK+_CLRWR PK+_MAXH
(MHz) (dBm) (dBm)
1965.400000 -48.21 -42.31
6965.000000 -28.74 -25.45
7812.500000 -31.13 -25.21
9197.000000 -31.06 -24.95
0
-5
-10

TX limits to Spurious Emissions FCG90

Level in dBm

Frequency in Hz

————  PK+_MAXH

PK+_CLRWR

TX limits to Spurious Emissions FCC90
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TEST RESULTS(Cont.): High Channel
FREQUENCY RANGE: 30-1000 MHz
Frequency PK+_CLRWR PK+_MAXH Comment
(MHz) (dBm) (dBm)
70.837000 -67.23 -58.85
142.326000 -65.03 -54.97
821.423000 24.01 28.81 Fundamental
866.431000 -18.85 -14.27
30T
201
10T
o+
-10T1 TXlimits to Spurious Emissiong FCC90
201

Level in dBm

30M 50 60 80 100M 200 300 400 500
Frequency in Hz
PK+_MAXH PK+_CLRWR TX limits to Spurious Emissions FCC90
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TEST RESULTS (Cont):

High Channel

FREQUENCY RANGE: 1-10 GHz

Frequency PK+_CLRWR PK+_MAXH
(MHz) (dBm) (dBm)
1643.000000 -50.81 -44.64
2132.000000 -45.95 -42.15
6886.500000 -29.00 -25.46
7831.000000 -31.84 -26.03
9114.000000 -29.56 -24.92
0
5
TX limits to_Spurious Emissions [ECC90
£
o
hel
£
]
3
2G 4G 5G 6 7 8 9 106

PK+ MAXH

Frequency in Hz

PK+ CLRWR

TX limits to Spurious Emissions FCC90
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