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LTE Band 5

Channel Bandwidth: 10MHz

Channel 20450 1RB Channel

20600 | FULL RB

Agnlent Spectrum Analyzer = Swepl SA
RL

Agnlenl Spectrum. Amxym Swep! SA
RL

SENSE:INT]

! A
Center Freq 824 000000 MHz MS TR Frequency
Trig: Free Run Avg|Hold:>100/100
#Atten: 20 dB

Center Freq 824 000000 MHz RMS
o Trig:Free Run AvglHold:>100/100
HAL 20 dB

Ref Offset 26.5 dB.
Ref 20.00 dBm

Ref Offset 26.5 dB
Ref 20.00 dBm

D Y e

Stop 825.000 MHz,
#VBW 300 kHz* Sweep 1.000 ms (1001 pts)
MR MODE TRC SCL FUNCTION  FUNCTIONWIDTH FUNCTION VALLE A

l!lllll au 566 MHz 19 244 dBm

Stop 825.000 MHz CFStep
#VBW 300 kHz* Sweep 1.000 ms (1001 pts) 200.000 kHz|
A Man

FUNCTION __FUNCTION WIDTH FUNCTION VALUE _ ~

Freq Offset|
0 Hz|

5/ llegal parameter value;auto is not a valid choice STATUS 455 €3 lllegal parameter value;auto is not a valid choice

Channel Bandwidth: 10MHz

23130 1RB Channel 23130 FULL RB

Agilent Spectrum Analyzer - Swept SA

Channel

Agilent Spectrum Analyzer - Swept SA

Frequency

HALte dB
7Rel0l’fset26.5 dB e 849,000 MHz

Ref 20.00 dBm
i]

Frequency

Auto Tune
Ref Offset 265 dB
Ref 20.00 dBm

Center Freq|

849.000000 MHz
] StartFreq| StartFreq
[ 848.000000 MHz 848.000000 MHz
[
] Stop Freq
| 850.000000 MHz
Start 848.000 MHz Stop 850.000 MHz Stop 850.000 MHz CFStep
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.000 ms (1001 pts) #VBW 300 kHz* Sweep 1.000 ms (1001 pts) 200.000 kHz|
MKR| MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTIONVALUE & X FUNCTION FUNCTION WIDTH FUNCTION VALUE A Wan
848418 MHz

I N 849000 MHz| 3
Freq Offset| | Freq Offset|
0 Hz| OHz

b | ® [ [
75/ llegal parameter value;auto is not a valid choice STamus 755 & lllegal parameter value;auto is not a valid choice Sars
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LTE Band 12

Channel Bandwidth: 1.4MHz

Channel | 23017 |

Channel 23017 FULL RB

Agilent Spectrum Analyzer - Swept SA
RF 50

RL 9 AC
Start Freq 698.000000 MHz
P

Ref Offset 26.5 dB.
Ref 20.00 dBm

]
|

#Res BW 20 kHz

MKA MODE TR SCL
1 EVHEN

| Zii

[ |

5/ llegal parameter value;auto is not a valid choice

Stop 700.000 MHz,
Sweep 6.200 ms (1001 pts)
Auto

#VBW 62 kHz*

FNCTION | FUNCTIONWIDTH FUNCTIONVALUE A

Agilent Spectrum Analyzer - Swept SA
Frequency

0 RL RF 500 AC
Start Freq 698.000000 MHz

Ref Offset 26.5 dB
Ref 20.00 dBm

698.000000 MHz

Stop 700.000 MHZ

#VBW 62 kHz* Sweep 6.200 ms (1001 pts)

FUNCTION __FUNCTION WIDTH

455 €3 lllegal parameter value;auto is not a valid choice

Channel Bandwidth: 1.4MHz

Channel 23173 1RB

Agilent Spectrum Analyzer - Swept SA
i kL RF

500 AC
Start Freq 715.000000 MHz
P

Ref Offset 26.5 dB.
v Ref20.00dBm

StartFreq|
715.000000 MHz|

Stop 717.000 MHz|

#VBW 62 kHz* Sweep 6.200 ms (1001 pts)

FUNCTION

Channel 23173

Agilent Spectrum Analyzer - Swept SA
0 RL

Frequency

R 1s02 AC

Start Freq 715.000000 MHz
[
Auto Tune

5 Mkr2 716.000 MHz|
Ref Offset 265 dB. 29.953 dB

Ref 20.00dBm I
| { CenterFreq|
F———F - 716.000000 MHz

StartFreq
715.000000 MHz|

Stop Freq

717.000000 MHz

Stop 717.000 MHz CFStep

Sweep 6.200 ms (1001 pts); 200.000 kHz,

FUNCTION FUNCTION WIDTH FUNCTION VALUE & Wan

| I N S -

#VBW 62 kHz*

Freq Offset|
0 Hz|
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LTE Band 12

Channel Bandwidth: 3MHz

Channel 23025 1RB Channel 23025 FULL RB

Agilent Spectrum Analyzer - Swept SA
i kL RF

500 AC
Start Freq 698.000000 MHz
P

Agilent Spectrum Analyzer - Swept SA
0 RL 1 T

Frequency Frequency

RE__ [S00 AC
Start Freq 698.000000 MHz

M:
50 Trig: Free Run Avg|Hold:>1001100

RM:
5 Trig:Free Run AvglHold> 1001100 e
At #Atten: 20 dB

20 dB
Ref Offset 26.5 dB. Mkr2 699.000 MH:;

Ref Offset 26.5 dB.
Ref 20.00 dBm ) ) -27.584 dBm|

Ref 20.00 dBm

Stop 700.000 MHzZ
#VBW 91 kHz* Sweep 2.800 ms (1001 pts)

FUNCTION __FUNCTION WIDTH

Stop 700.000 MHz,
#VBW 91 kHz* Sweep 2.800 ms (1001 pts)

FNCTION | FUNCTIONWIDTH FUNCTION VALUE

Freq Offset|
0 Hz|

5/ llegal parameter value;auto is not a valid choice 455 €3 lllegal parameter value;auto is not a valid choice

Channel Bandwidth: 3MHz

Channel 23165 FULL RB

Agilent Spectrum Analyzer - Swept SA

Channel 23165 1RB

Agilent Spectrum Analyzer - Swept SA
RF

i &L 500 A
Start Freq 715.000000 MHz e Frequency
P

Frequency
Trig: Free Run
#Atten: 20 dl
Auto Tune
Ref Offset 265 dB
Ref 20.00 dBm

Ref Offset 26.5 dB.
civ__Ref 20.00 dBm

[

4
[
1
1
]
1

Stop 717.000 MHz
#VBW 91 kHz* Sweep 2.800 ms (1001 pts)

FUNCTION __FUNCTION WIDTH

Stop 717.000 MHz,
#VBW 91 kHz* Sweep 2.800 ms (1001 pts)

FNCTION | FUNCTIONWIDTH FUNCTION VALUE

VKR MODE TRC 0L = ¥
[ N [1[f] 715.784 MHz 14,204 dBm

Freq Offset|
0 Hz|
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LTE Band 12

Channel Bandwidth: 5SMHz

Channel 23035 1RB Channel

23035 | FULL RB

Agilent Spectrum Analyzer - Swept SA
i kL RF

500 AC
Start Freq 698.000000 MHz
P

Agilent Spectrum Analyzer - Swept SA
0 RL 1 T

Frequency Frequency

RE__ [S00 AC
Start Freq 698.000000 MHz

M:
50 Trig: Free Run Avg|Hold:>1001100

RM:
5 Trig:Free Run AvglHold> 1001100 )
At #Atten: 20 dB

20 dB
Ref Offset 26.5 dB. Mkr2 699.000 MH:;

Ref Offset 265 dB Ref 20.00 dBm -31.292 dBm|

Ref 20.00 dBm

Stop 700.000 MHzZ
#VBW 160 kHz* Sweep 1.000 ms (1001 pts)

FUNCTION __FUNCTION WIDTH

Stop 700.000 MHz,
#VBW 160 kHz* Sweep 1.000 ms (1001 pts)

FNCTION | FUNCTIONWIDTH FUNCTION VALUE

Freq Offset|
0 Hz|

Freq Offset|
0 Hz|

5/ llegal parameter value;auto is not a valid choice 455 €3 lllegal parameter value;auto is not a valid choice

Channel Bandwidth: 5SMHz

Channel 23155 FULL RB

Agilent Spectrum Analyzer - Swept SA

Channel 23155 1RB

Agilent Spectrum Analyzer - Swept SA
RF

K RL 500 _AC
Start Freq 715.000000 MHz e RacE Frequency
P

Frequency
Trig: Free Run
#Atten: 20 dl
Auto Tune
Ref Offset 265 dB
Ref 20.00 dBm

Ref Offset 26.5 dB.
civ__Ref 20.00 dBm

| ———

]
1
|
J
1
1
]
1

Stop 717.000 MHz
#VBW 160 kHz* Sweep 1.000 ms (1001 pts)

FUNCTION __FUNCTION WIDTH

'Start 715.000 MHz Stop 717.000 MHz,
#Res BW 51 kHz #VBW 160 kHz* Sweep 1.000 ms (1001 pts)

MKA MODE TR, SCL ¥ FUNCTION | FUNCTION WIDTH FUNCTION VALUE
|

1
N

Freq Offset|
0 Hz|

<
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LTE Band 12

FULL RB

23060 |

Channel Bandwidth: 10MHz
Channel 23060 Channel

Frequency

T

Agnlenl Spectrum. Amxym Swep! SA

K |
Stan Freq 698 000000 MHZ

PN Trig: Free Run

#Atten: 20 dB

MS
AvglHold:>100/100

Frequency

Agnlent Spectrum Analyzer Swepl SA
RL
Ref Offset 26.5 dB

Auto Tune
Ref 20.00 dBm

L 1 1t
P "
Ref Offset 265 dB s : -
Center Freq|
699.000000 MHz|

Ref 20.00 dBm

698.000000 MHz|
00000 MHz

Stop 700.000 MHz CFStep
#VBW 300 kHz* Sweep 1.000 ms (1001 pts) 200.000 kHz|
FURCTON  FUNCTIONWIDTH _ FONCTIONVALE A (& LR

Stop 700.000 MHz,
Sweep 1.000 ms (1001 pts)

Freq Offset|
0 Hz|

#VBW 300 kHz*

VKR MODE TR 0L
l!lllll n99 578 MHz 18 45 dBm

FNCTION | FUNCTIONWIDTH FUNCTION VALUE

I 2
3‘1) _—_——v
G €3 lllegal parameter value;auto is not a valid choice STATUS. vsG €3 lllegal parameter value;auto is not a valid choice
Channel Bandwidth: 10MHz
1RB Channel 23130 FULL RB
Frequency

23130
0 RL RF 500 AC
Start Freq 715.000000 MHZ

Channel

Agilent Spectrum Analyzer - Swept SA

Avy
AvglHold> 1001100

Mkr2 716.000 MHZ
-21.510 dBm|

Ref Offset 26.5 dB.
Ref 20.00 dBm _ _ . SR ke

Ref Offset 26.5 dB
Ref 20.00 dBm

Stop Freq
717.000000 MHz
Stop 717.000 MHz CFStep
#VBW 300 kHz* Sweep 1.000 ms (1001 pts) 200.000 kHz|
Man

|

FUNCTION WIDTH FUNCTION VALUE

717.000000 MHz|

FUNCTION

Stop 717.000 MHz,
Sweep 1.000 ms (1001 pts)
FUNCTION VALLE A

X
715.382 MHz!
Freq Offset|
0 Hz|

716000 MHz[ 3

Start 715.000 MHz
#VBW 300 kHz*

#Res BW 100 kHz
7 FNCTION | FUNCTIONWIDTH
| I

VKR MODE TRC 0L =
[ N [1[f] 715.450 MHz 18,676 dBm
N 6.000 MH 215 |
10
1 [ [ & L r [ | N
<
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LTE Band 17

Channel Bandwidth: 5MHz

Channel

23755

Channel

23755 |

FULL RB

Agilent Spectrum Analyzer - Swept SA

Ref Offset 26.5 dB.
Ref 20.00 dBm

#VBW

Frequency

Auto Tune

StartFreq|
703.000000 MHz|

Stop 705.000 MHz|

160 kHz* Sweep 1.000 ms (1001 pts)

FNCTION | FUNCTIONWIDTH FUNCTION VALUE

Freq Offset|
0 Hz|

5/ llegal parameter value;auto is not a valid choice

Agilent Spectrum Analyzer - Swept SA

0 RL RF 500 AC
Start Freq 703.000000 MHz

Ref Offset 26.5 dB
Ref 20.00 dBm

#VBW 160 kHz*

FUNCTION

Frequency

Mkr2 704.000 MH.
_-29.623 dBm|

Stop 705.000 MHz
Sweep 1.000 ms (1001 pts)

FUNCTION WIDTH

455 €3 lllegal parameter value;auto is not a valid choice

Channel Bandwidth: 5SMHz

Channel

Agnlent Spectrum Analyzer Swepl SA
RL

Ref Offset 26.5 dB.
Ref 20.00 dBm

#Res BW 51 kHz #VBW

23825

Frequency

Stop 717.000 MHz,
Sweep 1.000 ms (1001 pls)

160 kHz*

VKR MODE TRC 0L
l!lllll 715 644 MHz

<

FUNCTION

FUNCTION WIDTH

FUNCTION VALUE

5/ llegal parameter value;auto is not a vaiid choice

Channel 23825

Agnlenl Spectrum. Amxym Swep! SA
RL

Stan Freq 715 000000 MHz
PN

Ref Offset 26.5 dB
Ref 20.00

#VBW 160 kHz*

FUNCTION

Frequency

Stop 717.000 MHz
Sweep 1.000 ms (1001 pts)

FUNCTION WIDTH

Freq Offset|
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LTE Band 17

Channel Bandwidth: 10MHz

Channel 23780

Channel

23780 |

FULL RB

RM:
Y Trig: Free Run AvglHold> 1001100
#Atten: 20 dB

Ref Offset 26.5 dB.
Ref 20.00 dBm

703.000000 MHz|

Stop 705.000 MHz,
#VBW 300 kHz* Sweep 1.000 ms (1001 pts)
Aut

5/ llegal parameter value;auto is not a valid choice

Agilent Spectrum Analyzer - Swept SA
0 RL

RE__ [S00 AC
Start Freq 703.000000 MHz

Ref Offset 26.5 dB

1 T

Trig: Free Run
#Atten: 20 dB

Ref 20.00 dBm

#VBW 300 kHz*

M: Frequency
Avg|Hold:>100/100

Auto Tune

703.000000 MHz

Stop 705.000 MHZ CFStep
Sweep 1.000 ms (1001 pts); 200.000 kHz,
Man

Autc

Freq Offset|
0 Hz|

FUNCTION __FUNCTION WIDTH FUNCTION VALUE _ ~

455 €3 lllegal parameter value;auto is not a valid choice

Channel Bandwidth: 10MHz

Channel 23800 1RB

Agilent Spectrum Analyzer - Swept SA

MKr2 716.000 MHZ
Ref Offset 26.5 dB
Ref 20,00 dBm -24.483 dBm

N i
WA A

717.000000 MHz|

‘Start 715.000 MHz Stop 717.000 MHz,
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.000 ms (1001 pts)

KR MODE| TRC SCL FNCTION | FUNCTIONWIDTH FUNCTION VALUE

]

<

5/ llegal parameter value;auto is not a vaiid choice

Channel

Agilent Spectrum Analyzer - Swept SA

Ref Offset 26.5 dB

23800

Trig: Free Run
#Atten: 20 d

Ref 20.00 dBm

#VBW 300 kHz*

Frequency

Stop Freq
717.000000 MHz

Stop 717.000 MHz CFStep
Sweep 1.000 ms (1001 pts); 200.000 kHz,
FUNCTION FUNCTION WIDTH FUNCTION VALUE & Man
0643dBm| | T

Freq Offset|
0 Hz|
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2.7. Radiated Spurious Emissions

2.7.1. Requirement

According to FCC section 2.1051, 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. This calculated to be -13dBm.

Additional requirement for LTE Band 7/41:

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 55 + 10 log(P) dB. This
calculated to be -25dBm.

2.7.2. Test Description

Common
Antennas

Test Antenna«

EUT+

M
1
=1m ... 4m =+,
&

S [

3 k4

= 80cm =+ g ;:D | Tum Tablew
1 . ,
i .4 I
. 0]
— System Receiver- — Preamplifiers
Simulator«
4

(For the test frequency from 30MHz to1GHz)
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Antenna«

L
“ / Test Antennas
1

| ~
"
L]

1 = -;- =4
EUTY < lm..4m :

A A A AT A
r

;D Tum Table-

A B2
W
1
1
1
'

(150cm)

SOOI

DOOONBANNND

Simulator+ Receivers H Preamplifier~

(For the test frequency above 1GHz)

The EUT is located in a 3m Full-Anechoic Chamber, the cable loss, air loss and so on of the site as
factors are pre-calibrated using the "Substitution" method, and calculated to correct the reading.

A call is established between the EUT and the SS via a Common Antenna. The EUT is
commanded by the SS to operate at the maximum and minimum output power, and only the test
result of the maximum output power was recorded.

In the frequency range above 30MHz, Bi-Log Test Antenna (30MHz to 1GHz) and Horn Test
Antenna (above 1GHz) are used. Test Antenna is 3m away from the EUT. Test Antenna height is
varied from 1m to 4m above the ground and the Turn Table is actuated to turn from 0° to 360°to
determine the maximum value of the radiated power. The emission levels at both horizontal and
vertical polarizations should be tested. The Filters consists of Notch Filters and High Pass Filter.

Note: when doing measurements above 1GHz, the EUT has been within the 3dB cone width of the
horn antenna during horizontal antenna.

2.7.3. Test procedure

KDB 971168 D01v03 Section 5.8 and ANSI/TIA-603-E-2016.
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2.7.4. Test Result

REPORT No.: SZ19020019W02

The measurement frequency range is from 30MHz to the 10th harmonic of the fundamental
frequency. Test Antenna height is varied from 1m to 4m above the ground, and the Turn Table is
actuated to turn from 0° to 360°, both horizontal and vertical polarizations of the Test Antenna are
used to find the maximum radiated power. Mid channels on all channel bandwidth verified. Only
the worst RB size/offset presented.

The substitution corrections are obtained as described below:
AsussTt = PsussT_ Tx - PsuesT Rrx - LsussT_casLEs + GsuBsT TX_ANT
Atot = LcasLes + AsussT
Where Asussr is the final substitution correction including receive antenna gain.
Psusst 1x is signal generator level,
PsussT Rx is receiver level,
LsussT _casLes is cable losses including TX cable,
GsussT _Tx_ANT is substitution antenna gain.
Aror is total correction factor including cable loss and substitution correction

During the test, the data of Aror was added in the Test Spectrum Analyze, so Spectrum Analyze
reading is the final values which contain the data of Aror.

Note1: The power of the EUT transmitting frequency should be ignored.

Note2: All Spurious Emission tests were performed in X, Y, Z axis direction. And only the worst
axis test condition was recorded in this test report.

Note3: All bandwidth and test channel were considered and evaluated respectively by performing
full test for each band, only the worst cases were recorded in this test report.
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LTE Band 2 20MHz BW, Low Channel, QPSK

K :
65
2
EY
5

&
4
5
3

No. Fre. (MHz)
104.690
486.870
1832.973
1941.817

10282.560

18470.231

o ok, WN -

300 400 50D 600 700 800S00 1G
MHz

Peak
-63.05
-70.85
-48.71
-34.24
-36.96
-27.89

Limit(PK)

-13.00
-13.00
-13.00
-13.00
-13.00
-13.00

Antenna
Horizontal
Horizontal
Horizontal
Horizontal
Horizontal
Horizontal

Verdict
PASS
PASS

N/A
N/A
PASS
PASS

No. Freq(MHz)
69.770
399.570
1294.518
1940.536
8958.683
16388.689

oo Ok WN -

00 400

Peak
-62.20
-68.96
-48.15
-41.00
-37.40
-27.74

500 60D 700 5000 1G
MHz

limit PK

-13.00
-13.00
-13.00
-13.00
-13.00
-13.00

Antenna
Vertical
Vertical
Vertical
Vertical
Vertical
Vertical

Verdict
PASS
PASS
PASS

N/A
PASS
PASS
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LTE Band 2 20MHz BW, Mid Channel, QPSK

No. Fre. (MHz)
104.690
396.660
1308.603

1951.421

7166.358

18449.864

o ok, WN -

300 400 50D 600 700 800S00 1G
MHz

Peak
-62.36
-71.01
-50.99
-34.41
-40.84
-27.73

Limit(PK)

-13.00
-13.00
-13.00
-13.00
-13.00
-13.00

Antenna
Horizontal
Horizontal
Horizontal
Horizontal
Horizontal
Horizontal

Verdict
PASS
PASS
PASS

N/A
PASS
PASS

g & &

888

5
2
5
EY
5

.
:
M

No. Freq(MHz)
95.960
724.520
1288.115
1962.945
8942.390
16539.407

o o1k WN -

300 400 50D 600 700 800S00 1G
MHz

Peak
-62.53
-65.49
-49.00
-50.05
-38.00
-28.51

limit PK
-13.00
-13.00
-13.00
-13.00
-13.00
-13.00

Antenna
Vertical
Vertical
Vertical
Vertical
Vertical
Vertical

Verdict
PASS
PASS
PASS

N/A
PASS
PASS
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LTE Band 2 20MHz BW, High Channel, QPSK

No. Fre. (MHz)

98.870
149.310
1899.560
1987.915
4763.011
18466.157

o ok, WN -

300 400 50D 600 700 800S00 1G
MHz

Peak
-63.82
-67.17
-45.93
-36.80
-45.95
-26.24

Limit(PK)

-13.00
-13.00
-13.00
-13.00
-13.00
-13.00

Antenna
Horizontal
Horizontal
Horizontal
Horizontal
Horizontal
Horizontal

Verdict
PASS
PASS

N/A
N/A
PASS
PASS

No. Freq(MHz)
100.810
749.740

1308.603
1988.555
7129.696

18470.231

o o1k WN -

00 400

Peak
-61.50
-65.22
-48.26
-40.42
-40.86
-27.33

500 60D 700 5000 1G
MHz

limit PK

-13.00
-13.00
-13.00
-13.00
-13.00
-13.00

Antenna
Vertical
Vertical
Vertical
Vertical
Vertical
Vertical

Verdict
PASS
PASS
PASS

N/A
PASS
PASS

MORLAB

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.
FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China

Tel: 86-755-36698555

Http://www.morlab.cn

Fax: 86-755-36698525

E-mail: service@morlab.cn

Page 195 of 212





