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C.I.F. A29507456

High Channel:

@ REW 10 MHz

Ref 40 dBm *att 40 dB AQT 6.25 ms

‘-\_\ SGL

Center 1.775 GHz 1 de/ Mean Pwr + 10 dB

Complementary Cumulative Distribution Function
NOF samples: 100000, Usable BW: 11.2MHz

Trace 1
Mean 21.30 dBm
Peak 29.21 dBm
Crest 7.91 dB

10 % 3.13 dB
1% 5.26 dB
1% 7.1l6 dB
.01 % 7.71 dB
Dats: 16.JAN.2023 13:26:05
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LTE Band 66. Bandwidth = 15 MHz. Modulation 16QAM. RB Size: 1. RB Offset: 5.

Low Channel:

® REW 10 MHz
Ref 40 dBm * Att 40 de AQT 6.25 ms
[ _ofeder 24 4
F0-1
pa—
~lE-4
bie-
Center 1.7175% GHz 1 de/ Mean Pwr + 10 dB
Complementary Cumulative Distribution Function
HOF samples: 100000, Usable BW: 11.2MHz
Trace 1
Mean 21.44 dBm
Peak 28.75 dBm
Crest 7.31 dB
10 % 3.19 dB
1 % 5.51 dB
.1 0% 6.60 dB
.01 % 7.15 dB
Date: 16.JAN.2023 13:24:13
Middle Channel:
® REW 10 MHz
Ref 40 dBm * ATT 40 4 AQT 6.25 ms
| Qffset 24 d
~0.1
o.01 \\“
ICLRWR]
=1lE-
F1E-4
F1E-5
Center 1.745 GHz 1 4B/ Mean Pwr + 10 dB
Complementary Cumulative Distribution Function
HOF samples: 100000, Usable BW: 11.2MHz
Trace 1
Mean 21.74 dBm
Peak 29.25 dBm
Crest 7.51 dB
10 = 3.08 dB
1 % 5.27 dB
2103 6.71 dB
.01 % 7.37 dB
Date: 16.JAN.2023 12:42:33
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High Channel:

@ REW 10 MHz
Ref 40 dBm * ATT 40 4B AQT 6.25 ms
offset 24 d
]
Fo.t
o.01
Fie-3
Fie-g
[F1E-S
Center 1.7725 GHz 1 dB/ Mean Pwr + 10 dB

Complementary Cumulative Distribution Function

NOF samples: 100000,

Trace 1

Mean 21.89
Peak 29.49
Crest 7.60

10 = 3.29

1 % 5.40

2103 6.65

.01 % 7.31

Date: 1€.JAN.2023 13:20:55

dBm
dBm
dB

dB
dB
dB
dB

Usable BW: 11.2MHz
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LTE Band 66. Bandwidth = 20 MHz. Modulation 16QAM. RB Size: 5. RB Offset: 1.

Low Channel:

Ref 40 dBm * Att 40 dp

——
. =
\-\_\ SGL
[Fo-01
or

Center 1.72 GHz 1 as/ Mean Pwr + 10 dB

Complementary Cumulative Distribution Function
HOF samples: 100000, Usable BW: 11.2MHz

Trace 1
Mean 21.94 dBEm
Peak 29.60 dBm
Crest 7.67 dB

10 % 3.24 dB
1% 5.37 dB
L10e 6.71 dB
.01 2 7.26 dB
Date: 16.JAN.Z2023 13:15:11
Middle Channel:
® Ref 40 dBm * ATt 40 4
Offslet 24 d
Lo [
) “‘-\_\‘ sGI
E=0.01

Center 1.745 GHz 1 dB/ Mean Pwr + 10 dB

Complementary Cumulative Distribution Function
NOF samples: 100000, Usable BW: 11.2MHz

Trace 1
Mean 22.07 dBm
Peak 29.32 dBm
Crest 7.25 dB

10 % 3.24 dB
1% 5.38 dB
1% 6.62 dB
.01 % 7.10 dB
Date: 16.JAN.2023 12:47:26
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High Channel:

® REW 10 MHz
Ref 40 dBEm *Att 40 4B AQT 6.25 ms
Offset 24 d
e —
Fo.1
1E-4
[F1E-S
Center 1.77 GHz 1 dB/ Mean Fwr + 10 dB

Complementary Cumulative Distribution Function

NOF samples: 100000,

Usable BW: 11.2MHZ

Trace 1

Mean 21.87
Peak 29.13

Crest 7.26
10 % 3.25
1% 5.38
.12 6.62
.01 % 7.16

Date: 16.JAN.Z2023 13:13:24

dBm
dBm
dB

dB
dB
dB
dB
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LTE Band 71. Bandwidth =5 MHz. Modulation 16QAM. RB Size: 1. RB Offset: 0.

Low Channel:

Ref 40 dBm * Att 40 dp

Date:

Middle Channel:

ﬂl]
1

LRWR]

Date:

F0-1

Fo.01 \‘

=1E-

~lE-4

bie-

Center &65.5 MHz 1 de/ Mean Pwr + 10 dB
Complementary Cumulative Distribution Function
HOF samples: 100000, Usable BW: 11.2MHz

Trace 1

Mean 22.85 dBm
Peak 30.26 dBm
Crest 7.40 dB

10 % 3.13 dB

1 % 5.26 dB
.1 0% 6.43 dB
.01 % 7.13 dB

16.JAN.2023 11:38:57
Ref 40 dBm *Att 40 dp

Offslet 23.3|de
e

~0.1
Lo.o1 —
=1lE-

F1E-4
e~
Center &80.5 MHz 1 4B/ Mean Pwr + 10 dB

Complementary Cumulative Distribution Function
NOF samples: 100000, Usable BW: 11.2MHz

Trace 1
Mean 22 .72 dBm
Peak 30.64 dBm
Crest 7.92 dB

10 % 32.14 dB

1 3% 5.34 dB
1 0% 6.79 dB
.01 3 7.61 dB

13.JAN.2023 20:08:42
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High Channel:

® REW 10 MHz
Ref 40 dBEm *Att 40 4B AQT 6.25 ms
offset 23.3[dB
Fo.1 e

\

Center 695.5 MHz

1 de/

Complementary Cumulative Distribution Function
100000,

NOF samples:

Mean
Peak
Crest
10 =
1 %
2103
.01 %

Date: 16.JAN.Z023

Usable

Trace 1

21

8

oW

.58
29.
.17

75

.53
.11
.34
.90

11:42:21

dBm
dBm
dB

dB
dB
dB
dB

BW:

11.2MHZ

Mean

Fwr +

10 4B
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LTE Band 71. Bandwidth = 10 MHz. Modulation 16QAM. RB Size: 5. RB Offset: 0.

Low Channel:

® REW 10 MHz
*Att 40 dB .25 ms

. =
[Fo-01
or

Center 668 MHz 1 dB/ Mean Pwr + 10 dB

Complementary Cumulative Distribution Function
NOF samples: 100000, Usable BW: 11.2MHz

Trace 1
Mean 22.59 dBm
Peak 30.33 dBm
Crest 7.74 dB

10 % 3.13 dB
1% 5.22 dB
1% 6.43 dB
.01 % 7.16 dB
Date: 16.JAN.2023 11:31:22

Middle Channel:

® REW 10 MHz
AQT 6.25 ms

Ref 40 dBm *Att 40 dp

Mot [ 2]
-‘-““\\ e
0.0
|ICLRWR]
=1lE- LVL
=1E-4

Center &80.5 MHz 1 as/ Mean Pwr + 10 dB

Complementary Cumulative Distribution Function
HOF samples: 100000, Usable BW: 11.2MHz

Trace 1
Mean 22.70 dBm
Peak 29.96 dBm
Crest 7.26 dB

10 % 2.14 dB

1% 5.32 dB
.13 6.60 dB
.01 % 6.99 dB

Date: 16.JAN.2023 07:05:51
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High Channel:
@ REW 10 MHz
Ref 40 dBm * ATT 40 4B AQT 6.25 ms
offset 23.3|dB
]
Fo.t =

“-\\ sar

Center 693 MHz 1 de/ Mean Pwr + 10 dB

Complementary Cumulative Distribution Function
NOF samples: 100000, Usable BW: 11.2MHz

Trace 1
Mean 22.75 dBm
Peak 30.46 dBm
Crest 7.71 dB

10 % 32.14 dB

1 3% 5.27 dB
1 0% 6.59 dB
.01 3 7.32 dB

Date: 1©.JAN.Z2023 11:50:18
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LTE Band 71. Bandwidth = 15 MHz. Modulation 16QAM. RB Size: 5. RB Offset: 1.

Low Channel:

*Att 40 dB

‘\\_

Center &73 MHz 1 de/ Mean Pwr + 10 dB
Complementary Cumulative Distribution Function
NOF samples: 100000, Usable BW: 11.2MHz
Trace 1
Mean 22.90 dBm
Peak 30.39 dBm
Crest 7.49 dB
10 % 3.13 dB
1 % 5.35 dB
.1 0% 6.59 dB
.01 % 7.08 dB
Date: 1€.JAN.2023 11:12:59
Middle Channel:
Ref 40 dBm * ATt 40 4
Offslet 23.3|de
ER—
0.1
E=0.01
ICLRWR]
=1lE-
=1E-4
=1E-G
Center &80.5 MHz 1 4B/ Mean Pwr + 10 dB
Complementary Cumulative Distribution Function
HOF samples: 100000, Usable BW: 11.2MHz
Trace 1
Mean 22.91 dBm
Peak 30.95 dBm
Crest 8.04 dB
10 = 3.13 dB
1 % 5.45 dB
2103 6.76 dB
.01 % 7.44 dB
Date: 16.JAN.2023 10:33:05
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High Channel:
@ RBW 10 Miz
Ref 40 dBm * ATT 40 4B AQT 6.25 ms
Offslet 23.3|de
D
FO.1
|

F1E-4

[F1E-S

Center 690.5 MHz 1 de/ Mean Pwr + 10 dB

Complementary Cumulative Distribution Function
Usable BW: 11.2MHz

NOF samples:

Mean
Peak
Crest
10 =
1 %
2103
.01 %

Date: 16.JAN.Z023

100000,

Trace 1

22

30.
.57

7

Sy Ww

.97

53

.13
.30
.70
.39

11:26:12

dBm
dBm
dB

dB
dB
dB
dB
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LTE Band 71. Bandwidth = 20 MHz. Modulation 16QAM. RB Size: 5. RB Offset: 1.

Low Channel:

Ref 40 dBm * Att 40 dp

0.1
o.o1 \-\‘
==
=1E-
~1E-4
bie-
Center &73 MHz 1 de/ Mean Pwr + 10 dB
Complementary Cumulative Distribution Function
HOF samples: 100000, Usable BW: 11.2MHz
Trace 1
Mean 22.81 dBm
Peak 30.04 dBm
Crest 7.23 dB
10 % 3.14 dB
1 % 5.27 dB
.1 0% 6.46 dB
.01 % 7.04 dB
Date: 1€.JAN.2023 11:03:19
Middle Channel:
Ref 40 dBm * ATt 40 4
Offslet 23.3|de
EE—
0.1
Lo.o1 I
ICLRWR]
=1lE-
=1E-4
i\
Center &80.5 MHz 1 4B/ Mean Pwr + 10 dB

Complementary Cumulative Distribution Function
NOF samples: 100000, Usable BW: 11.2MHz

Trace 1
Mean 22.75 dBm
Peak 30.95 dBm
Crest 8.19 dB

10 % 3.14 dB
1% 5.40 dB
1% 6.89 dB
.01 % 7.76 dB
Date: 16.JAN.2023 10:42:47

D DEKRA
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High Channel:
® REW 10 MHz
Ref 40 dBEm *att 40 dB AQT 6.25 ms
offset 23.3|dB
R

Center 688 MHz 1 dB/ Mean Pwr + 10 dB

Complementary Cumulative Distribution Function
NOF samples: 100000, Usable BW: 11.2MHz

Trace 1
Mean 22.91 dBm
Peak 30.46 dBm
Crest 7.55 dB

10 % 3.14 dB
1% 5.42 dB
1% 6.86 dB
.01 % 7.29 dB
Date: 18.JAM.2023 10:59:29
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D DEKRA

LTE Band 12:
Measured maximum Maximum Maximum equivalent Maximum
average power at declared isotropically radiated | effective radiated
Channel antenna port antenna gain power E.I.LR.P power E.R.P P('Sg;q
(dBm) (dBi) (dBm) (dBm)
Low 22.64 24.64 22,49 6.76
Middle 22.42 2 24.42 22,27 7.42
High 22.51 24.51 22,36 6.67
Measurement
uncertainty (dB) <0.94
LTE Band 13:
Measured maximum Maximum Maximum equivalent Maximum
average power at declared isotropically radiated | effective radiated
Channel antenna port antenna gain power E.I.LR.P power E.R.P P(’gg?
(dBm) (dBi) (dBm) (dBm)
Low 22.20 24.20 22.05 6.83
Middle 22.22 2 24.24 22.09 6.7
High 22.32 24.32 22.17 6.78
Measurement
uncertainty (dB) <0.94
LTE Band 66:
Measured maximum Maximum Maximum equivalent Maximum
average power at declared isotropically radiated | effective radiated
Channel antenna port antenna gain power E.I.R.P power E.R.P P('SE)R
(dBm) (dBi) (dBm) (dBm)
Low 22.07 26.570 24.420 7
Middle 22.17 4.5 26.670 24.520 6.96
High 21.99 26.490 24.340 7.16
Measurement
uncertainty (dB) <x0.94
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D DEKRA

LTE Band 71:
Measured maximum Maximum Maximum equivalent Maximum
average power at declared isotropically radiated | effective radiated
Channel antenna port antenna gain power E.I.LR.P power E.R.P P(gg;%
(dBm) (dBi) (dBm) (dBm)

Low 22.54 24,54 22,39 6.59

Middle 22.96 2 24,96 22,81 6.89

High 22.59 24,59 22,44 7.34

Measurement
uncertainty (dB) <0.94
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Frequency Stability

SPECIFICATION:

* FCC 827.54 & 82.1055. The frequency stability shall be sufficient to ensure that the fundamental emissions
stay within the authorized bands of operation.

* RSS-130, Clause 4.5 & RSS-139, Clause 6.4. The frequency stability shall be sufficient to ensure that the
occupied bandwidth remains within each frequency block range when tested at the temperature and
supply voltage variations specified in RSS-Gen.

METHOD:

The frequency tolerance measurements over temperature variations were made over the temperature range of
—30°C to +50°C. The EUT was placed inside a climatic chamber and the temperature was raised hourly in 10°C
steps from —30°C up to +50°C.

The supply voltage was varied between 85% and 115% of nominal voltage.

The EUT was set in “Radio Resource Control (RRC) mode” on the middle channel using the Universal Radio
Communication tester R&S CMW500 and the maximum frequency error was measured using the built-in
calibrated frequency meter.

The worst case LTE mode for conducted power was used for the test.

In order to check that the frequency stability is sufficient such that the fundamental emissions stay within the
authorized bands of operation, a reference point is established at the applicable unwanted emissions limit using
a RBW equal to the RBW required by the unwanted emissions specification of the applicable regulatory
standard. These reference points measured using the lowest and highest channel of operation are identified as
fL and fH respectively. The worst-case frequency offset determined in the above methods is added or subtracted
from the values of fL and fH to check that the resulting frequencies remain within the band.

The reference point measurements were made at the RF output terminals of the EUT using an attenuator, power

splitter and spectrum analyser. The EUT was controlled via the Universal Radio Communication tester R&S
CMW500 selecting maximum transmission power of the EUT and different modes of modulation.
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TEST SETUP:

Frequency tolerance:

Temperature Chamber

EUT

Antenna
Conector

Reference points fL and fH:

Altenuator

D DEKRA

Signalling unit
Attenuator with frequency
{optional) meter

v

Spectrum
— Analyser

Signalling
L Unit
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RESULTS:

1. FREQUENCY TOLERANCE:

e Frequency stability over temperature variations:

D DEKRA

LTE Band 12:
Temperature (°C) | Frequency Error (Hz) | Frequency Error (ppm)

+50 4.63 0.00654417
+40 7.84 0.011081272
+30 3.87 0.005469965
+20 5.54 0.007830389
+10 3.79 0.00535689

0 6.6 0.009328622
-10 8.34 0.011787986
-20 4.89 0.006911661
-30 7.4 0.010459364

LTE Band 13:
Temperature (°C) | Frequency Error (Hz) | Frequency Error (ppm)

+50 5.91 0.007557545
+40 9.1 0.011636829
+30 8.67 0.011086957
+20 7.86 0.010051151
+10 7.46 0.009539642

0 10.78 0.013785166
-10 9.93 0.01269821
-20 8.88 0.011355499
-30 6 0.007672634

LTE Band 66:
Temperature (°C) | Frequency Error (Hz) | Frequency Error (ppm)

+50 20.51 0.011753582
+40 20.83 0.011936963
+30 18.73 0.010733524
+20 18.29 0.010481375
+10 20.93 0.011994269

0 18.58 0.010647564
-10 19.66 0.011266476
-20 18.36 0.01052149
-30 19.2 0.011002865
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LTE Band 71:
Temperature (°C) | Frequency Error (Hz) | Frequency Error (ppm)

+50 1.03 0.001513593
+40 0.95 0.001396032
+30 2.52 0.003703159
+20 0.97 0.001425422
+10 0.83 0.001219691

0 1.43 0.002101396
-10 0.16 0.000235121
-20 1.19 0.001748714
-30 1.71 0.002512858

e Frequency stability over voltage variations:

LTE Band 12:
Supply voltage Voltage (V) | Frequency Error (Hz) | Frequency Error (ppm)
Vmax 240 7.45 0.010530035
Vmin 110 5.05 0.007137809
LTE Band 13:
Supply voltage Voltage (V) | Frequency Error (Hz) | Frequency Error (ppm)
Vmax 240 10.75 0.013746803
Vmin 110 10.52 0.013452685
LTE Band 66:
Supply voltage Voltage (V) | Frequency Error (Hz) | Frequency Error (ppm)
Vmax 240 19.83 0.011363897
Vmin 110 19.75 0.011318052
LTE Band 71:
Supply voltage Voltage (V) | Frequency Error (Hz) | Frequency Error (ppm)
Vmax 240 0.64 0.000940485
Vmin 110 0.25 0.000367377
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2. REFERENCE FREQUENCY POINTS fL AND fH:
The worst-case frequency offsets added or subtracted per band and bandwidth:

LTE Band 12: QPSK. Nominal bandwidth 5 MHz

fL (MHz) 699.0130
fH (MHz) 715.9970

LTE Band 13: QPSK. Nominal bandwidth 5 MHz

fL (MHz) 777.1050
fH (MHz) 786.8050

LTE Band 66: QPSK. Nominal bandwidth 5 MHz

fL (MHz) 1.710015
fH (MHz) 1.779995

LTE Band 71: QPSK. Nominal bandwidth 5 MHz

fL (MHz) 663.0980
fH (MHz) 697.9050

The reference frequency points fL and fH stay within the authorized blocks for the band above.

Measurement uncertainty (Hz): <+207.77

Verdict: PASS
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Modulation Characteristics

SPECIFICATION:

FCC §2.1047.
RSS-130, Clause 4.2: Equipment certified under this standard shall employ digital modulation.

RSS-139, Clause 6.2: The devices may employ any type of modulation techniques. The type of modulation used
must be reported.

METHOD:

For LTE the EUT operates with QPSK and 16QAM modulation modes in which the information is digitised and coded
into a bit stream. The RF transmission is multiplexed using Orthogonal Frequency Division Multiplexing (OFDM)
using different possible arrangement of subcarriers (Resource Blocks RB).

TEST SETUP:

Spectrum
— Analyser
Prwer
EUT —— attenustor
devider
Signalling
L [Unit
am
suoply
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RESULTS:

The following plots show the modulation schemes in the EUT.

LTE Band 12:

QPSK. Nominal Bandwidth 1.4 MHz.

16QAM.

Spectrum

D DEKRA

(=)

Ref Level 30,00 dBm Offset 11.17 d& & RBW 100 kHz

Nominal Bandwidth 1.4 MHz.

Spectrum

A ANV A VA (AN =2V A /ﬂ\ TANA
AVANUERYE R VW
e v V ' | {
|| U \/
o 14
CF 707.5 MH,E 1000 pts — T :D us/

(=)

Ref Level 30,00 dBm Offset 11.17 d& & RBW 100 kHz
jo Att 30 dB @ SWT 200 ps @ VBW 300 kHz
SGL TDF

@1Fk Clrw

MI[1]

19.17 dBm)
155.856 ps

AWA)

avi

\/\/\ [

/Am(\m/\

VV v

/W/

|

i

U \J
.30 dB

-40 dBm;

o~
&0 d
CF 707.5 MHz 1000 pts 30.0 ps/
-
Ready WHEERREES WO
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LTE Band 13:

QPSK. Nominal Bandwidth 5 MHz.

Spectrum I ?

Ref Level 20.00 dBm Offset 11.18 dB @ RBW 100 kHz

jo Att 20 dB @ SWT 300 ps & VBW 300 kHz
SGL TDF

@ 1Pk Clrw

M1[1] -27.52 dBm

2.703 ps
10 dBm

0 dBm

-10 dBm

-20 dBm
11

= U N s
ol || Il

-70 dBm

CF 782.0 MHz 1000 pts 30.0 ps/

Ready CCCEEEREEN

4

16QAM. Nominal Bandwidth 5 MHz.

Spectrum I ?

Ref Level 20.00 dBm Offset 11.18 dB @ RBW 100 kHz

jo Att 20 dB @ SWT 300 ps & VBW 300 kHz
SGL TDF

@ 1Pk Clrw

M1[1] -24.27 dBm

132.432 ps
10 dBm

0 dBm

-10 dém

-20 deém

I T IRV LA VAT R VAL A

-60 dem
-70 dBm
CF 782.0 MHz 1000 pts 30.0 ps/
Ready CCCEECEEEN y
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LTE Band 66:

QPSK. Nominal Bandwidth 1.4 MHz.

Spectrum | ?

Ref Level 30.00 dBm Offset 11.29 dB & RBW 100 kHz

o Att 30 dB & SWT 300 ps & VBW 300 kHz
SGL TDF
@ 1Pk Clrw
M1[1] 20.17 dBm
M1 235.736 ps
¥

~_/ ﬂﬂm\fm\nn /A/d AN

WA AT AL
L L U

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dem

-60 dBm

CF 1.745 GHz 1000 pts 30.0 ps/
Ready CECEERREEN 4
7

16QAM. Nominal Bandwidth 1.4 MHz.

Spectrum | ?

Ref Level 30.00 dBm Offset 11.29 dB & RBW 100 kHz

o Att 30 dB @ SWT 300 ps & VBW 300 kHz
SGL TDF
@ 1Pk Clrw
M1[1] 18.93 dBm
M1 55.556 ps

nVa VAL NN W AV AV
Y VAN
o L | [

\
o |

-40 dBm

-50 dem

-60 dBm

CF 1.745 GHz 1000 pts 30.0 |.|s,f
Read
¥ BERRRRRRE e y

Report No: 72676RRF.003A2 Page 72 of 141 2023-03-27



DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia D E K R A
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.LF. A29507456
LTE Band 71:
QPSK. Nominal Bandwidth 5 MHz.

Spectrum T

Ref Level 30.00 dem Offset 11,17 d& & RBW 300 kHz
o Att 30 dB @ SWT 300 ps @ VBW 100 kHz
SGL TDF

@ 1Pk Clrw

M1[1] -21.80 dBm
57.4557 ps

20 dB

0 dem

-10dBm:

-20 dBm Sl

/\A/\/\mﬁ P A

T A T VAT N

T VT

-50 dBm:

-60 dBm:

CF 680.5 MHz 10000 pts 30.0 ps/
1 ] Ready ARRRRRREY W0

16QAM. Nominal Bandwidth 5 MHz.

Spectrum ?

Ref Level 30.00 dem  Offset 11,17 dB & RBW 300 kHz
j ALt 30 d8 & SWT 300 ps & VBW 100 kHz
SGL TOF

@ 1Pk Cirw

M1[1] -22.16 dBm
293.4593 ps|

20 dB

0 dBm

-10 dBm:

-20 dBm

ol ] s AV/\V b"\f/\ / : /\Vf\vﬂvf\uf\\ Af
BOCPRASTATIL YAl AT A W i B VT

UV vVl Vv v \JHN o

-50 dBm:

-60 dBm:

CF 680.5 MHz 10000 pts 30.0 ps/
S
1 ] Ready [T
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Occupied Bandwidth

SPECIFICATION:

FCC 82.1049: Measurements required: Occupied bandwidth.

RSS-Gen, Clause 6.7.

METHOD:

D DEKRA

The occupied bandwidth measurement was performed at the output terminals of the EUT using an attenuator, power
splitter and spectrum analyser. The EUT was controlled via the Universal Radio Communication tester R&S CMW500
selecting maximum transmission power of the EUT and different modes of modulation. The 99% occupied bandwidth
and the -26 dBc bandwidth were measured directly using the built-in bandwidth measuring option of spectrum

analyser.
TEST SETUP:
EUT —— Atteruator
o
Suoply
RESULTS:

The worst case of occupied bandwidth corresponds to all Resource

Narrowband position or the Nominal Bandwidth selected.

LTE Band 12:

QPSK. Nominal Bandwidth 1.4 MHz. RB Size 6. Offset 0.

Spectrum
— Analyser

Signalling
L Unit

Blocks (RB) offset O regardless either the

Channel Low Middle High
99% Occupied Bandwidth (MHZz) 1.110500 1.112500 1.116000
-26 dBc Bandwidth (MHz) 1.437740 1.458300 1.521310
Measurement uncertainty (kHz) <#3.75
16QAM. Nominal Bandwidth 1.4 MHz. RB Size 5. Offset 0.
Channel Low Middle High
99% Occupied Bandwidth (MHz) 0.950000 0.954500 0.956000
-26 dBc Bandwidth (MHz) 1.290740 1.444300 1.328330
Measurement uncertainty (kHz) <+3.75
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LTE Band 13:

QPSK. Nominal Bandwidth 5 MHz. RB Size 6. Offset 0.

D DEKRA

Channel Low Middle High
99% Occupied Bandwidth (MHz) 1.118 1.110 1.113
-26 dBc Bandwidth (MHz) 1.409 1.416 1.424
Measurement uncertainty (kHz) <+3.75
16QAM. Nominal Bandwidth 5 MHz. RB Size 5. Offset 0.
Channel Low Middle High
99% Occupied Bandwidth (MHz) 0.943500 0.943500 0.943500
-26 dBc Bandwidth (MHz) 1.287500 1.309 1.243
Measurement uncertainty (kHz) <+3.75
LTE Band 66:
QPSK. Nominal Bandwidth 1.4 MHz. RB Size 6. Offset 0.
Channel Low Middle High
99% Occupied Bandwidth (MHz) 1.111500 1.107 1.107
-26 dBc Bandwidth (MHz) 1.431830 1.424 1.446
Measurement uncertainty (kHz) <+3.75
16QAM. Nominal Bandwidth 1.4 MHz. RB Size 5. Offset 0.
Channel Low Middle High
99% Occupied Bandwidth (MHz) 0.950000 0.949500 0.950000
-26 dBc Bandwidth (MHz) 1.375830 1.300 1.308190
Measurement uncertainty (kHz) <+3.75
LTE Band 71:
QPSK. Nominal Bandwidth 5 MHz. RB Size 6. Offset 0.
Channel Low Middle High
99% Occupied Bandwidth (MHZz) 1.115 1.112 1.112
-26 dBc Bandwidth (MHz) 1.427 1.499 1.436
Measurement uncertainty (kHz) <+3.75
16QAM. Nominal Bandwidth 5 MHz. RB Size 5. Offset 0.
Channel Low Middle High
99% Occupied Bandwidth (MHZz) 0.958500 0.957000 0.948000
-26 dBc Bandwidth (MHz) 1.337 1.308 1.272
Measurement uncertainty (kHz) <#3.75
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D DEKRA

LTE Band 12. QPSK. Nominal Bandwidth 1.4 MHz. RB Size 6. Offset 0.

Low Channel:

Spectrum

(=)

Ref Level 30.00 d&m

Offset 11.17 dB @ RBW 30 kHz

lo Att 0 de SWT 10 ms @ VBW 100 kHz Mode Swesp
TDF
@ 1Pk View
M1[1] 16.74 dBm
699.798750 MHZ
Occ Bw 1.110500000 MHz
20 dBm T M2[1] 9.57 dBm|
ﬁ 698.975160 MHZ
10 dBm T{‘ “W
0 dBm
M3
~10 dBm: 101 -9.260 dB

-20 dBm

f ARM

-40 dBmy

-50 dBm

-60 di

CF 699.7 MHz 10000 pts Span 5.0 MHz
Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result
M1 1 699.79875 MHz | 16.74 dBm
T1 1 699.14475 MHz 9.58 dém Qcc Bw 1.1105 MHz
T2 1 700,25525 MHz 6.69 dém
M2 1 69897516 MHz -9.57 dém
D3 Mz 1 1.43774 MHz 0,27 db
]-[ Measuring... [
Middle Channel:
Spectrum T
Ref Level 30.00 dém Offset 11.17 dB & RBW 30 kHz
lo Att 30dB SWT 10 ms @ VBW 100 kHz Mode Sweep
TOF
@ 1Pk View
M1[1] 17.18 dBm|
707.676750 MHz
Occ Bw 1.112500000 MHZ|
20 dBm it M2[1] 8.82 dBm)
T/ ey 706.760700 MHz
famww-wm Ul \
10 dem I -
0 der u'u\
od D1 -9.820 den 5

-20 dBn

-40 dBri

-50 dBn

-60 df

CF 707.5 MHz 10000 pts Span 5.0 MHz
Marker
Type | Ref | Tre | X-value Y-value | Function | Function Result
M1 1 707.67675 MHz 17.18 dBm
T1 1 706.94325 MHz 8.08 dém Occ Bw 1.1125 MHz
T2 1 708.05575 MHz 8.22 dém
M2 1 706.7607 MHz | -8.82 dém
D3 M2 1 1.4583 MHz -0.08 dB

Measuring... [N
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High Channel:
Spectrum

D DEKRA

(=]

Ref Level 30.00 dém Offset 11

.17 dB @ RBW 30 kHz

lo Att 30dB SWT 10 ms @ VBW 100 kHz Mode Sweep
TOF
@ 1Pk View
M1[1] 17.64 dBm|
715.528750 MHz
Occ Bw 1.116000000 MHZ|
20 dBm At mM2[1] 8.41 dBm)|
3 f ) 714.533770 MHz
e )
10 dem }
0 der
M2 }fr
. v
-10 df D1 -8.360 dBnr W"‘M
. Y
-20 dBm: [y
-40 dBm
-50 dBn
-60 d
CF 715.3 MHz 10000 pts Span 5.0 MHz
Marker
Type | Ref | Tre | X-value Y-value Function Function Result
M1 1 715.52875 MHz 17.64 dBm
T1 1 714.74125 MHz 8.80 dém Occ Bw 1.116 MHz
T2 1 715.85725 MHz 7.06 dém
M2 1 714,53377 MHz | -8.41 dém
D3 M2 1 1.52131 MHz -0.17 dB

Measuring...
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LTE Band 12. 16QAM. Nominal Bandwidth 1.4 MHz. RB Size 5. Offset 0.

Low Channel:

Spectrum :E"

Ref Level 20.00 d8m Offset 11.17 dB & RBW 30 kHz

= ALt 30 dB SWT 10 ms & VBW 100 kHz Mode Sweep
TOF
® 1Pk View
M1[1] 18.36 dBm)
699.266750 MHZ|
X Occ Bw 950.000000000 kHz|
20 dem tl m2[1] 7.89 dBm)
f , T N”ﬂ aikoh N” n 698.991660 MHZ|
10 dem = ye

D1 -7.640 dBrir

-40 dBmy

-50 dBm

-60 di

CF 699.7 MHz 10000 pts Span 5.0 MHz
Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result
M1 1 £699.26675 MHz | 18.36 dém
T1 1 69913675 MHz £.89 dém Qcc Bw 950.0 kHz
T2 1 700.08675 MHz 6.43 dém
M2 1 69899166 MHz -7.89 dém
D3 M2 1 1.29074 MHz 0,13 dB
Measuring... N

) ]

Middle Channel:

Spectrum ?

Ref Level 30.00 dém  Offset 11.17 dB & RBW 30 kHz
lo Att 30dB SWT 10 ms @ VBW 100 kHz Mode Sweep
TOF
@ 1Pk View
M1[1] 18.32 dBm)|
707.025250 MHz
Occ Bw 954.500000000 kHz|
20 dem L mM2[1] 7.80 dBm)
WMW‘MWWN\ 706.685200 MHZ,
10 dem - I©
0 der 1“%
Lt
D1 -7.680 dén
-10d "WY
-20 dBn
,Ww
-40 dBm
-50 dBn
-60 d
CF 707.5 MHz 10000 pts Span 5.0 MHz
Marker
Type | Ref | Tre | X-value ] Y-value | Function | Function Result
M1 1 707.02525 MHz 18.32 dBm
T1 1 706.93625 MHz 6.20 dam Oce Bw 954.5 kHz
T2 1 707.89075 MHz 6.90 dém
M2 1 706.6852 MHz | -7.80 dém
D3 M2 1 1.4443 MHz 0.15 dB
]'[ | Measuring...
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High Channel:

Spectrum |

D DEKRA

(=)

Ref Level 30.00 dem Offset 11.17 dB & RBW 30 kHz

j Att 30ds  SWT 10 ms & VBW 100 kHz Mode Sweep

TOF

@ 1Pk View

18.61 dBm

20 dl

715.482750 MHz
956.000000000 kHz
=7.40 dBm
714.584270 MHz|

0 dBm

D1 -7.390 dBm

-40 dBm:
-50 dBm
-60 dBm-
CF 715.3 MHz 10000 pts Span 5.0 MHz
Marker
Type | ref | Tre | X-value Y-value | Function Function Result
M1 1 715.48275 MHz 18.61 dBm
T1 1 714.73325 MHz 6.83 dBm | Occ Bw | 956.0 kHz2
T2 1 715.6892E5 MHz E.64 dBm |
M2 1 714.58427 MHz -7.40 dBm |
D3 M2 1 1.32833 MHz -0.04 dB
Measuring...
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LTE Band 13. QPSK. Nominal Bandwidth 5 MHz. RB Size 6. Offset 0.

Low Channel:

DEKRA

(=)

Spectrum
Ref Level 20.00 dém Offset 11.13 dB & RBW 30 kHz
= ALt 30de SWT 10 ms @ VBW 100 kHz Mode Swesp
TDF
@ 1Pk View
Dar1] 0.18 dB|
1.40930 MHz
Occ Bw 1.117500000 MHz|
20 dBm T Mi[1] 16.51 dBm|
i 777.50580 MHz|
10 dBm - -
0 dém
BJ &3
=107 D1 -9.490 dl
-20 dBm b
i
-30 dem MWW
-40 dBm. ‘.,’.MMW M‘(m
dim A
=60 df
CF 779.5 MHz 10000 pts Span 15.0 MHz
Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result
M1 1 777.5058 MHz | 16.51 dém
T1 1 777.22825 MHz 6.79 dém Qcc Bw 1.1175 MHz
T2 1 77834575 MHz 7.79 dém
M2 1 777.0867 MHz -9.77 dém
D3 M2 1 1.4093 MHz 0.18 dB
]-[ Measuring... [
Middle Channel:
Spectrum T
Ref Level 30.00 dém Offset 11.18 dB @ RBW 30 kHz
| Att 30 dB SWT 10 ms @ VBW 100 kHz Mode Sweep
TOF
@ 1Pk View
M1[1] 16.36 dBm)|
780.75730 MHz
Occ Bw 1.110000000 MHZz|
20 dBm T M2[1] 9.76 dBm

779.57930 MHz|

10 dem T

o dem
Nj

1ot D1 -9.640 d

-20 dBn t

-30 der L
Ul

A
WWM%.

-40 dBri

MWI TR E———

-60 df

CF 782.0 MHz 10000 pts Span 15.0 MHz
Marker
Type | Ref | Tre | X-value Y-value | Function | Function Result
M1 1 780.7573 MHz 16.36 dBm
T1 1 779.73575 MHz 7.48 dém Occ Bw 1.11 MHz
T2 1 780.84575 MHz 7.86 dém
M2 1 779.5793 MHz | -9.76 dém
D3 M2 1 1.4155 MHz 0.19 dB

Measuring... [N
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High Channel:

Spectrum

Ref Level 30.00 d&m

D DEKRA

(=]

Offset 11.18 dB & RBW 30 kHz

lo Att 30dB SWT 10 ms @ VBW 100 kHz Mode Sweep
TOF
@ 1Pk View
M1[1] 16.74 dBm|
782.87780 MHZ]
Occ Bw 1.113000000 MHZ|
20 dBm T M2[1] 9.43 dBm)
I 782.06580 MHZ|
10 dBrm: .}L 1\
0 der
‘J
B UL D1 -9.260 dB e
-20 dBn i
-30 dBrr
-40 dem: ! 3 i
- "Mw Ilhl. N
L T " 7
-60 d
CF 784.5 MHz 10000 pts Span 15.0 MHz
Marker
Type | Ref | Tre | X-value Y-value Function Function Result
M1 1 782.8778 MHz 16.74 dBm
T1 1 782.23275 MHz 7.14 dém Occ Bw 1.113 MHz
T2 1 783,34575 MHz 9.71 dém
M2 1 782.0658 MHz | -9.43 dém
D3 M2 1 1.4243 MHz -0.37 dB

Measuring...
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LTE Band 13. 16QAM. Nominal Bandwidth 5 MHz. RB Size 5. Offset 0.

Low Channel:

Spectrum :E"

Ref Level 20.00 dém Offset 11.13 dB & RBW 30 kHz
= ALt 30de SWT 10 ms @ VBW 100 kHz Mode Swesp
TDF
@ 1Pk View
M1[1] 17.53 dBm)|
777.93180 MHz|
Occ Bw 943.500000000 kHz|
20 dBm b4 m2[1] 8.56 dBm)
HH\ 777.08330 MHz|
10 dBm i ]
0 dém
r’j .Ik.lq
. TT D1 -8.470 dBn ¥ 'y
-20 dBm
I
-30 dem HH i } t
L T !
, | n
=60 df
CF 779.5 MHz 10000 pts Span 15.0 MHz
Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result
M1 1 777.9318 MHz | 17.53 deém
T1 1 777.22525 MHz 7.15 dém Qcc Bw 943.5 kHz
T2 1 778.16875 MHz 6.39 dém
M2 1 777.0833 MHz -8.56 dBém
D3 M2 1 1.2875 MHz 0,04 dB
]-[ Measuring... N

Middle Channel:

Spectrum ?

Ref Level 30.00 dém Offset 11.18 dB @ RBW 30 kHz

lo Att 30dB SWT 10 ms @ VBW 100 kHz Mode Sweep
TOF
@ 1Pk View
Da[1] 0.35 dB
1.30865 MHZ]
Occ Bw 943.500000000 kHz|
20 dBm t M1[1] 17.31 dBm)

I‘ ﬂ ﬂ 779.88580 MH2z|

N T
YL

04 D1 -8.260 dBnr T w
-20 dBn .‘“I
1. 4
ot
} :
! T l N
W Wb
-60d
CF 782.0 MHz 10000 pts Span 15.0 MHz
Marker
Type | Ref | Tre | X-value ] Y-value | Function | Function Result

M1 1 779.8858 MHz 17.31 dém

T1 1 779.73275 MHz 6.85 dém Occ Bw 943.5 kHz

T2 1 780.67625 MHz 6.55 dém

M2 1 779.5856 MHz | -8.57 dém

03 M2 1 1,30865 MHz 0.35 dB

]'[ | Measuring...
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High Channel:

D DEKRA

(=]

Spectrum
Ref Level 30.00 dém Offset 11.19 dB & RBW 30 kHz
lo Att 30dB SWT 10 ms @ VBW 100 kHz Mode Sweep
TOF
@ 1Pk View
Da[1] 0.19 dB
1.24300 MHZ]
M1 Occ Bw 943.500000000 kHz|
20 dBm M1[1] 18.72 dBm|
H ” "V’\ 782.63630 MHZ|
10 dem TT '{
0 der
I\} k:
D1 -7.280 dBrr
-10 di v HM
20 dm : 4
' 0
30 dan .lll{l ‘ [
Ll
-40 dBfmn T T
T . WWWMW«WM
-60 d
CF 784.5 MHz 10000 pts Span 15.0 MHz
Marker
Type | Ref | Tre | X-value Y-value Function Function Result
M1 1 782.6363 MHz 18.72 dBm
T1 1 782.23275 MHz 7.80 dém Occ Bw 943.5 kHz
T2 1 783,17625 MHz 5.41 dém
M2 1 782.1119 MHz | ~7.45 dém
D3 M2 1 1.243 MHz 0.19 dB

)

Measuring...
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DEKRA

LTE Band 66. QPSK. Nominal Bandwidth 1.4 MHz. RB Size 6. Offset 0.

Low Channel:
Spectrum @
Ref Level 20.00 dem Offset 11.20 dB & RBW 30 kHz
= ALt 30dB SWT 10 ms & VBW 100 kHz Mode Sweep
TDF
@ 1Pk View
M1[1] 16.12 dBm
1.710616750 GHz|
Occ Bw 1.111500000 MHz
20 dém ML M2[1] 9.89 dBm
] 1.709989900 GHz|
g st
10 dBm ;ﬂt 'L‘_r_
0 dBr f( x
10 drm 101 -9.860 dB ‘w %
AR
-40 dBmy
-50 dBm-
-60 dB
CF 1.7107 GHz 10000 pts Span 5.0 MHz
Marker
Type | Ref | Tre | X-value | v-value | Function | Function Result
M1 1 1.71061675 GHz 16.12 dim
T1 1 171014475 GHz 6.68 dBm Oce Bw 1.1115 MHz
T2 1 171125625 GHz 6.35 dém
M2 1 1,70099899 GHz -9.,39 dBm
D3 M2 1 1.43183 MHz 0.01 dB
———————
)il Measuring.. LURCCROED WG
Middle Channel:
Spectrum | luf
Ref Level 30.00 dBm Offset 11.29 dB & RBW 30 kHz
jo Att 30dB  SWT 10ms @ VBW 100 kHz Mode Sweep
TDF
@ 1Pk View
D3[1] -0.42 dB
20 dBm M1 1.423820 MHz
TR Bw 1.107000000 MHz
T 2
10 dBm M1¥1] 17.36 dBm
f 1.745183250 GHz
0 dem
iyl N
TUEER==D01 -8.640 dBm y %
-20 dBém ¥
-40 dBm
-50 dBm
-60 dBm
CF 1.745 GHz 10000 pts Span 5.0 MHz
Marker
Type | Ref | Trc | X-value ¥-value | Function Function Result |
M1 1 1.74518325 GHz 17.36 dBm
T1 1 1,74444725 GHz 7.40 dBm Occ Bw 1,107 MHz
T2 1 1.74555425 GHz 9.51 dBm
M2 1 1.74429775 GHz -8.77 dBm
D3 M2 1 1.42382 MHz -0.42 dp

J Measuring...
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High Channel:

Spectrum | luf

Ref Level 30.00 dBm Offset 11.20 dB @ RBW 30 kHz

| Att 30de  SWT 10ms @ VBW 100 kHz Mode Sweep
TDF

@ 1Pk View

-0.23 dB
1.446000 MHz
1.107000000 MHz|
16.83 dBm
1.778791750 GHz

20 dBm

10 dBm

0 dBm

=IO D1 -9.170 dBrm

-40 dBm

-50 dBm

-60 dBm

CF 1.7793 GHz 10000 pts Span 5.0 MHz
Marker
Type | Ref | Trc | X-value \ Y-value |  Function | Function Result |
M1 1.77879175 GHz 16.83 dBm
T1 1.77874425 GHz 2.34 dem occ Bw 1.107 MHz
T2 1.77985125 GHz 7.78 dBm
M2 1,77857475 GHz -9.27 dBm
D3 M2 1,446 MHz -0.23 dB

H J Measuring... '-Illlllll “ 4

e e i
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D DEKRA

LTE Band 66. 16QAM. Nominal Bandwidth 1.4 MHz. RB Size 5. Offset 0.
Low Channel:
Spectrum @
Ref Level 30.00 dem Offset 11.29 dB & RBW 30 kHz
j ALt ods  SWT 10 ms @ VBW 100 kHz Mode Sweep
TDF
@ 1Pk View
M1[1] 17.15 dBm)|
1.710822250 GHz
Occ Bw 950.000000000 kHz
20 dB e M2[1] 8.91 dBm)
1.709963400 GHz
10 dém T?f “L‘
0dBm w
A @01 9850 cbm M JMF !
-20 dBm 'j ¥
W\'
—HEHR
-40 dBm:
-50 dBm
-60 dBm:
CF 1.7107 GHz 10000 pts Span 5.0 MHz
Marker
Type Ref | Tre | X-value | v¥-value | Function | Function Result
M1 1 1.71082225 GHz 17.15 dBm
TL 1 1.71013825 GHz 8.12 dBm Oce Bw 950.0 kHz
T2 1 1.71108825 GHz 6.60 dBm
M2 1 1,7099634 GHz -8.91 dBm
D3 m2 1 1.37583 MHz -0,07 d&
—_—
1 Measuring...  @ELCLLL0L G
Middle Channel:
Spectrum | luf
Ref Level 30.00 dBm Offset 11.20 dB @ RBW 30 kHz
j» Att 30dB  SWT 10ms @ VBW 100 kHz Mode Sweep
TDF
@ 1Pk View
D3[1] -0.07 dB
M1
20 dBm 1.299500 MHz
fWMFOEC Bw 949.500000000 kHz
10 dBm 1 11[1] 17.92 dBm
'Y 1.745071250 GHz
0 dem

oA —01 -2.080 dBm

M@E‘

-40 dBm

-50 dem

-60 dBm

CF 1.745 GHz 10000 pts Span 5.0 MHz

Marker

Type | Ref | Tre X-value | y-value | Function Function Result |
M1 1 1.74507125 GHz 17.92 dBm
T1 1 1,74443725 GHz 7.11 dBm Occ Bw 949.5 kHz
T2 1 1.74538675 GHz 7.34 dBm
M2 1 1.74429075 GHz -8.36 dBm
D3 M2 1 1.2995 MHz -0.07 dB

J Measuring...
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High Channel:
Spectrum | luf
Ref Level 30.00 dBm Offset 11.29 dB & RBW 30 kHz
jo Att 30dB  SWT 10 ms & VBW 100 kHz Mode Sweep
TDF
@ 1Pk View
ih M1[1] 18.51 dBm
20 dBm 1.779334250 GHz
WM Occ Bw 950.000000000 kHz
10 dBm - M2[1] -8.03 dBm
j 1.778590750 GHz
0 dBm —ir !
Mz, R
10 dam—JRL -7.490 dBm 5o
20 dB i "'fl,
|
I T
-40 dBm
-50 dBm
-60 dBm
CF 1.7793 GHz 10000 pts Span 5.0 MHz
Marker
Type | Ref | Trc | X-value \ Y-value |  Function | Function Result |
M1 1 1.77933425 GHz 18.51 dBm
Tl 1 1.77873725 GHz £.36 dBrn Oocc Bw 950.0 kHz
T2 1 1.77968725 GHz 6.10 dBm
M2 1 1,77859075 GHz -8.03 dBm
D3 M2 1 1,30819 MHz -0.90 dB
—
M ing...
11 | Measuring..  WRRNACED e y
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LTE Band 71. QPSK. Nominal Bandwidth 5 MHz. RB Size 6. Offset 0.

DEKRA

Low Channel:
Spectrum N
Ref Level 30.00 dém Offset 11.17 dB & RBW 30 kHz
e Att nde SWT 10 ms @ VBW 100kHz Mode Sweep
TOF
@ 1Pk View
D3[1] 0.50 dp|
1.42670 MHZ
Occ Bw 1.114500000 MHz
20 dB T m1[1] 17.05 dBm
A i 664.02630 MHZ
10 dBm f F
odem z \‘L
i5d8m D1 -8.950 dBm: mr;} )
-20 dBm Il
30 den R T
" m ,I.I'lf,m Tl’”’ﬁ“wwﬁ n "
V i
=50 dBm- T T T
-60 dBr
CF 665.5 MHz 10000 pts Span 15.0 MHz
Marker
Type Ref | Tre | X-value | Y-value | Function | Function Result
M1 1 664.0263 MHz 17.05 dBm
TL 1 663.23125 MHz 7.00 dem Oce Bw 1.1145 MHz
T2 1 664,34575 MHz 7.99 dem
m2 1 663,08513 MHz -9.40 dem
D3 m2 1 1.4267 MHz -0.50 dB
]-[ Measuring...
Middle Channel:
Spectrum T
Ref Level 30.00 dém Offset 11.17 dB & RBW 30 kHz
lo Att 30dB SWT 10 ms @ VBW 100 kHz Mode Sweep
TOF
@ 1Pk View
Da[1] 0.35 dB|
1.44900 MHZ]
Occ Bw 1.111500000 MHZ|
20 dBm ™IT M1[1] 16.88 dBm|
i 679.30980 MHz
10 dem TT K:
0 der
0 dEm 101 -3.120 derm: * =
-20 dBm: M
-30 dem Mm
L e ——
-60 d
CF 680.5 MHz 10000 pts Span 15.0 MHz
Marker
Type | Ref | Tre | X-value Y-value | Function | Function Result
M1 1 679.3098 MHz 16.88 dBm
T1 1 678.23275 MHz 7.64 dém Occ Bw 1.1115 MHz
T2 1 679,34425 MHz 7.58 dém
M2 1 678.0463 MHz | -9.33 dém
D3 M2 1 1.449 MHz -0.35 dB

Measuring...
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High Channel:

D DEKRA

(=]

Spectrum
Ref Level 30.00 dém Offset 11.17 dB & RBW 30 kHz
lo Att 30dB SWT 10 ms @ VBW 100 kHz Mode Sweep
TOF
@ 1Pk View
M1[1] 17.04 dBm
693.81480 MHz
Occ Bw 1.111500000 MHZ|
20 dBm uES M2[1] 9.02 dBm)
l 693.09118 MHz
10 dem TT Il_
0 der J \‘)h
10 dem {01 -8.960 dBm; M M
-20 dem: b '“"' t
L [VW
-30 dBrr T
-40 dem: 1 f
-60 d
CF 695.5 MHz 10000 pts Span 15.0 MHz
Marker
Type | Ref | Tre X-value ] Y-value | Function Function Result
M1 1 693.8148 MHz 17.04 dBm
T1 1 693,23575 MHz 7.72 dém Occ Bw 1.1115 MHz
T2 1 694,34725 MHz 6.98 dém
M2 1 693,09118 MHz | -9.02 dém
D3 M2 1 1.4359 MHz -0.23 dB

Measuring... [}l
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LTE Band 71.

Low Channel:

Spectrum

16QAM. Nominal Bandwidth 5 MHz. RB Size 5. Offset 0.

DEKRA

(=)

Ref Level 30.00 dém Offset 11.17 dB & RBW 30 kHz

e Att nde SWT 10 ms @ VBW 100kHz Mode Sweep
TOF
@ 1Pk View
D3[1] 0.02 dB
1.33726 MHZ
Occ Bw 958.500000000 kHz
20 dBm L Mi1[1] 17.41 dBm)|
M“\ 663.33180 MHZ
10 dBm TT ‘%:
odem
M K.‘.
10dBm D1 -8.500 dBr Nf 'y
-20 dBm- llHl
i MWW
-40 dBm Ml"mlmm
=50 dBm-
-60 dBr
CF 665.5 MHz 10000 pts Span 15.0 MHz
Marker
Type Ref | Tre | X-value | Y-value | Function | Function Result
M1 1 663.3318 MHz 17.41 dBm
TL 1 663.22225 MHz 6.28 dem Oce Bw 9585 kHz
T2 1 66418075 MHz 5.67 dem
m2 1 6632.0497 MHz -8.67 dém
D3 m2 1 1,33725 MHz -0.02 dB
]-[ Measuring...
Middle Channel:
Spectrum ?
Ref Level 30.00 dém Offset 11.17 dB & RBW 30 kHz
lo Att 30dB SWT 10 ms @ VBW 100 kHz Mode Sweep
TOF
@ 1Pk View
Da[1] 0.51 dB
1.30760 MHZ]
i Occ Bw 957.000000000 kHz|
20 dem ! M1[1] 18.12 dBm

679.05630 MHZz

10 dem ‘J‘,
0 del

D1 -7.880 dBnr I)lﬁ

-10 df

-20 dBrn :

i W
. 3l
T ‘lw le'
i %WMM
-60 d
CF 680.5 MHz 10000 pts Span 15.0 MHz
Marker
Type | Ref | Tre | X-value ] Y-value | Function | Function Result

M1 1 679.0563 MHz 18.12 dBm

T1 1 678.22525 MHz 7.30 dém Occ Bw 957.0 kHz

T2 1 679,18225 MHz 5.20 dém

M2 1 678.0653 MHz | -8.55 dém

D3 M2 1 1.3076 MHz 0.51 dB

Measuring...
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High Channel:

Spectrum

D DEKRA

(=]

Ref Level 30.00 dém Offset 11.17 dB & RBW 30 kHz

lo Att 30dB SWT 10 ms @ VBW 100 kHz Mode Sweep
TOF
@ 1Pk View
Da[1] 0.06 dB
1.27230 MHZ]
‘ Occ Bw 948.000000000 kHz|
20 dBm M1[1] 18.19 dBm|
hinh ﬁ 693.96630 MHz
10 dem
Y.
0 der
M,
D1 -7.810 dén
-10dl
-20 dBm I
-30 dBrr j || t
-40 dBm ’MW\ +
et hll
|
\l"ll AR i | 1U m i
-60 d
CF 695.5 MHz 10000 pts Span 15.0 MHz
Marker
Type | Ref | Tre | X-value Y-value Function Function Result
M1 1 693.9663 MHz 18.19 dBm
T1 1 693,22525 MHz 4.81 dém Occ Bw 948.0 kHz
T2 1 694,17325 MHz | 5.89 dém
M2 | 1 693.084 MHz | -8.03 dém
D3 M2 1 1.2723 MHz -0.06 dB
)il Measuring... L0000 0D WG
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Spurious Emissions at Antenna Terminals

SPECIFICATION:

FCC §27.53 (c):

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. Compliance is based on the use of
measurement instrumentation employing a resolution bandwidth of 100 kHz or greater.

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. Compliance 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.

FCC 827.53 (g):

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.

RSS-130, Clause 4.7.1:

The unwanted emissions in any 100 kHz bandwidth on any frequency outside the low frequency edge and
the high frequency edge of each frequency block range(s), shall be attenuated below the transmitter power,
P (dBW), by at least 43 + 10 logio p (watts), dB.

RSS-130, Clause 4.7.2:

The power of any unwanted emissions in any 6.25 kHz bandwidth for all frequencies between 763-775 MHz
and 793-806 MHz shall be attenuated below the transmitter power, P (dBW), by at least 65 + 10 log1o p(watts),
dB, for mobile and portable equipment.

FCC 8§27.53 (h), RSS-139, Clause 6.6:

According to specification, 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 logl0 (P) dB.Compliance with this provision is based on the use of
measurement instrumentation employing a resolution bandwidth of 1 megahertz or greater.

At Po transmitting power, the specified minimum attenuation becomes 43+10 log (Po), and the level in dBm relative
to Po becomes:
Po (dBm) —[43 + 10 log (Po in mW) - 30] =-13 dBm

At Po transmitting power, the specified minimum attenuation becomes 65+10 log (Po), and the level in dBm relative

to Po becomes:
Po (dBm) — [65 + 10 log (Po in mW) - 30] = -35 dBm
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METHOD:

The EUT RF output connector was connected to a spectrum analyser 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 divider.

The spectrum was investigated from 9 kHz to 8 GHz for LTE Bands 12 & 13 and from 9 kHz to 18 GHz for LTE Band
66.

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

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

TEST SETUP:
Spectrum
— Analyser
Frner
EUT —— Attenuator
devicier
Signalling
L Unit
=
swply
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RESULTS:

LTE Band 12: 16QAM. Nominal Bandwidth 1.4 MHz. RB Size 5. RB Offset 0. Narrowband = 0. Position 1.

- Low Channel: No spurious frequencies at less than 20 dB below the limit.
- Middle Channel: No spurious frequencies at less than 20 dB below the limit.
- High Channel: No spurious frequencies at less than 20 dB below the limit

LTE Band 13: 16QAM. Nominal Bandwidth 5 MHz. RB Size 5. RB Offset 0. Narrowband = 0. Position 1.

- Low Channel: Spurious frequencies at less than 20 dB below the limit:
Spurious Frequency (MHz) Emission Limitations Conducted (dBm) Limit (dBm)
774.747 -42.94 -35
- Middle Channel: No spurious frequencies at less than 20 dB below the limit.
- High Channel: No spurious frequencies at less than 20 dB below the limit

LTE Band 66: QPSK. Nominal Bandwidth 20 MHz. RB Size 1. RB Offset 0. Narrowband = 7. Position 1.

- Low Channel: Spurious frequencies at less than 20 dB below the limit:

Spurious Frequency (MHz) Emission Limitations Conducted (dBm)

1706.599 -14.34
- Middle Channel: No spurious frequencies at less than 20 dB below the limit.
- High Channel: Spurious frequencies at less than 20 dB below the limit:

Spurious Frequency (MHz) Emission Limitations Conducted (dBm)
2021.749 -31.88

LTE Band 71: QPSK. Nominal Bandwidth 20 MHz. RB Size 6, RB Offset 0. Narrowband = 0, Position 1.

- Low Channel: No spurious frequencies at less than 20 dB below the limit.
- Middle Channel: No spurious frequencies at less than 20 dB below the limit.
- High Channel: No spurious frequencies at less than 20 dB below the limit

Measurement uncertainty (dB): <+2.76

Verdict: PASS
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LTE Band 12. 16QAM. Nominal Bandwidth 1.4 MHz. RB Size 5. RB Offset 0. Narrowband = 0. Position 1.

Low Channel:

Spectrum

(=)
A
Ref Level 10,00 dém  Offset 11.17 d8 & RBW 1 MHz
| Att 20dB SWT 32 ms @ VBW 3 MHz Mode suto Sweep
TOF
[@ 1Pk View

0de

D1 -13.000 dBm

.20 dB

-30 dBm:

s

.60 dB

-70 dBém

-80d

Start 0.0 kHz 30000 pts
pe— -—

Stop 8.0 GHz
—
] Measuring...  EUARENANE G

The peak above the limit is the carrier frequency.

Middle Channel:

Spectrum

o
A
Ref Level 10,00 dém  Offset 11.17 d8 & RBW 1 MHz
| Att 20 dB SWT 32 ms & VBW 3 MHz
TOF

@ 1Pk View

Mode Auto Sweep

0de

D1 -13.000 dBm

.20 dB

-40 dB

-70 dBém

-80d

Start 9.0 kHz 30000 pts

Stop 8.0 GHz
] Measuring...  UAREHAND WG

The peak above the limit is the carrier frequency.
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High Channel:

Spectrum

(2]
A
Ref Level 10,00 dém  Offset 11.17 dB & RBW 1 MHz
lo att 20dB  SWT 32ms @ VBW 3MHz  Mode Auto Sweep
TOF
[@ 1Pk View
0 di

D1 -13.000 dBmr

-30 dBm

-70 dBém

-80d

Start 9.0 kHz 30000 pts

Stop 8.0 GHz
] Measuring...  EECRERND 0

The peak above the limit is the carrier frequency.
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