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Ref Offset 11.67 d8
Ref 30.00 dBm

HRes BW 100 kHz #VBW 300 kHz

Total Power

Occupied Bandwidth

2.7180 MHz
2.591 kHz
2.956 MHz x dB

Transmit Freq Error OBW Power

x dB Bandwidth

01:45:08 PM i) 17, 2016

Radio $td: None LTS

Radio Device: BTS

Center Freq|
1711500000 GHz|

23.4 dBm

99.00 %
-26.00 dB

STATUS

LTE band 4 - Low CH

QPSK-3

Center Freq 1.711500000 GHz

FIFGain:Low

Ref Offset 11,67 dB
Ref 30.00 dBm

#Res BW 100 kHz
Occupied Bandwidth
2.7171 MHz

311 Hz
2.952 MHz

Transmit Freq Error
x dB Bandwidth

Centar Freg: 1.711
Trig: Free Run

#VBW 300 kHz

OBW Power
xdB -26.00 dB

01:48:22 M 2g 17, 201

Radio Std: None Frequency

&
500000 GHz
AvglHold: 10110

Radio Device: BTS

Center Freq
1.711500000 GHz

Span 6 MHz
#Sweep 15|

Total Power

99.00 %

LTE band 4 - Low CH 16QAM-3

B eyight Spectrum Anabyzer - Occupied BW
AL

Center Freg 1.732500000 GHz Center Freg: 1.732500000
e Trig: Free Run
HIFGainLow #Anen: 40 dB

Ref Offset 117 dB
Ref 30.00 dBm

Center 1.733 GHz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power

2.7267 MHz
-2.070 kHz OBW Power
2.959 MHz xdB

Transmit Freq Error
x dB Bandwidth

GHz
AvglHold: 10110

01:49:41 P Aug 17,2016

Radio Std: None Frequency

Radio Device: BTS

Center Freq
1.732500000 GHz

Span 6 MHz
#Sweep 15|

99.00 %
-26.00 dB

STATUS

Keytight Spectrum Anabyzer - Occupied BW
kL

Center Freq 1.732500000 GHz

#IF Gain:Low

Ref Offset 11.7 dB
Ref 30.00 dBm

Center 1.733 GHz
#Res BW 100 kHz
Occupied Bandwidth
2.7258 MHz
-1.952 kHz
2.964 MHz

Transmit Freq Error
x dB Bandwidth

.Y
Canter Frag: 1.732500000 GHz
Trig: Free Run AvglHol

#Aten: 40 dB

01:35:55 FM g |

016
Radio Std: None Frequency

Radio Device: BTS

#VBW 300 kHz

Total Power

OBW Power
xdB

STATUS

LTE band 4 - Middle CH QPSK-3

LTE band 4 - Middle CH 16QAM-3

Keysight Spectrum Analyzer - Occupied BW
KL

Center Freq 1.753500000 GHz

BIFGain:Low

nter Freg: 1.753
rig: Free Run
#Atten: 40 dB

Ref Offset 11,67 dB.
Ref 30.00 dBm

Center 1.754 GHz

#Res BW 100 kHz #VBW 300 kHz

Total Power

Occupied Bandwidth
2.7256 MHz
270 Hz
2.959 MHz x dB

Transmit Freq Error OBW Power

x dB Bandwidth

=

&
500000 GHz
AvglHold: 1010

01:50:14 PMAg 1
Radio Std: None Frequency

Radio Device: BTS

Span 6 MHz
#Sweep 15 600,000 kHz

M:
23.7 dBm e =

99.00 %
-26.00 dB

Keysight Spectrum Ansbyzes - Occupied BW
AL

Center Freq 1.753500000 GHz

W GainLaw

Ref Offset 1167 d8
Ref 30.00 dBm

H#tRes BW 100 kHz

Occupied Bandwidth

2.7185 MHz
-1.853 kHz
2.962 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 300 kHz

01:50:26 PM dug 17, 2016

Radio Std: None Frequency

500000 GHz
AvglHold: 10/10
Radie Device: BTS

Span 6 MHz
#Sweep 15

Total Power

OBW Fower
xdB

STATUS

LTE band 4 - High CH QPSK-3

LTE band 4 - High CH 16QAM-3
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Center Freqg 1.712500000 GHz

==
NFGsinLow

Ref Offset 11.67 dB
Ref 30.00 dBm

#Res BW 100 kHz

Occupied Bandwidth

Frequency

Center Freq: 1.712500000 GHz
AvglHold: 10/10

Trig: Free Run

#Atten: 40 dB Radio Device: BTS

#VBW 300 kHz #Sweep 15

Total Power

4.4966 MHz

Transmit Freq Error
x dB Bandwidth

408 Hz
4.836 MHz xdB

OBW Power

LTE band 4 - Low CH QPSK-5

@ Spectrum Ansyzer - Occupied
kL
Center Freq 1.712500000 GHz
#IFGain:Low

Ref Offset 11.67 dB
Ref 30.00 dBm

Center 1.713 GHz
#Res BW 100 kHz

Occupied Bandwidth

Center Freq: 1.712500000 GHz

#VBW 300 kHz

Total Power

4.4952 MHz

Transmit Freq Error
x dB Bandwidth

1.260 kHz
4.822 MHz xdB

OBW Power

01:51:02 PM &g 17, 2016

Radio Std: None

Radio Device: BTS

#Sweep 15

99.00 %
-26.00 dB

STaTUS

Frequency

LTE band 4 - Low CH 16QAM-5

B Kepsight Spectrum Anabyzes - Occupied bW
AL

Center Freq 1.732500000 GHz

Ref Offset 11.7 dB
Ref 30.00 dBm

Center 1.733 GHz
#Res BW 100 kHz

Occupied Bandwidth

==
#Atten: 40 0B

01:51:20 PH A
Radio Std: None Frequency

X
Center Freq: 1.732500000 GHz
Trig: Free Run Avg|Hold
Radio Device: BTS

Span 10 MHz

#VBW 300 kHz #Sweep 15|

Total Power

4.5031 MHz

Transmit Freq Error
x dB Bandwidth

-602 Hz
4.862 MHz x dB

OBW Power

B Keysigh Spectrom Anatyser - Occupied B
Center Freq 1.732500000 GHz
FGainLow

Ref Offset 117 dB
Ref 30.00 dBm

ICenter 1.733 GHz
#Res BW 100 kHz

Occupied Bandwidth

4.4984 MHz
-3.040 kHz
4.855 MHz xdB

Transmit Freq Error
x dB Bandwidth

Center Freq: 1.732!
Tri

o
500000 GHz
Free Avg|Hold: 100

#VBW 300 kHz

Total Power

OBW Fower

01:51:35 PM &g 17, 201
Radic 5td: None

Radio Device: BTS

Span 10 MHz,
#Sweep 18

99.00 %
-26.00 dB

sTATUS

Frequency

LTE band 4 - Middle CH QPSK-5

LTE band 4 - Middle CH 16QAM-5

B Keysight Spectrum Ansbyzer - Oeeupied B0

Center Freq 1.752500000 GHz

HIFGsinLow

Ref Offset 11.68 dB
Ref 30.00 dBm

#Res BW 100 kHz

Occupied Bandwidth

4.4890 MHz
1.671 kHz
4.834 MHz xdB

Transmit Freq Error
x dB Bandwidth

2P 40 17,2016

01
Radio Std: None FLILTE)

T Ao
Center Freg: 1.752500000 GHz
Trig: Free Run AvglHeld: 10/10

#Atten: 40 dB Radio Device: BTS

Center Freq
1.752500000 GHz

#VBW 300 kHz #Sweep 15

Total Power

OBW Power 99.00 %

-26.00 dB

STATUS

B Veysight Spectrum Analyzes - Occupied BW
L

Center Freq 1.752500000 GHz

FGsinLow

Ref Offset 11,68 dB
Ref 30.00 dBm

#Res BW 100 kHz

Occupied Bandwidth

4.4947 MHz
1.845 kHz
4.858 MHz xdB

Transmit Freq Error
x dB Bandwidth

Center Freq: 1.752500000
Trig: Free Run
#Atten: 40 dB

#VBW 300 kHz

Total Power

OBW Power

GHz
AvglHold: 10/10

01:52:06 P g 17, 2016
Radio Std: None

Radio Device: BTS

Span 10 MHz,
#Sweep 15|

99.00 %
-26.00 dB

STATUS

Frequency

LTE band 4 - High CH QPSK-5

LTE band 4 - High CH

16QAM-5
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AL
Center Freg 1.715000000 GHz

HIFGain:Low

Tri

Ref Offset 11,68 dB
Ref 30.00 dBm

#Res BW 100 kHz

Occupied Bandwidth
8.9168 MHz
-254 Hz
9.351 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 1.715000000

08:52:26 PM g 17, 2016 £
Radio 5td: None requency
Free Run

n: 40 dB

GHz
AvglHold: 1010
Radio Devi

#VBW 300 kHz

Total Power

OBW Power
x dB

99.00 %
-26.00 dB

STATUS

AL
Center Freq 1.715000000 GHz

HFGainLow A

Ref Offset 11,68 dB
Ref 30.00 dBm

ICenter 1.715 GHz
#Res BW 100 kHz
Occupied Bandwidth
8.9073 MHz
1.171 kHz
9.344 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 1.715000000 GHz
AvglHold: 1010

#VBW 300 kHz

Total Power

OBW Power
x dB

Radio Device: BTS

Span 20 MKz,
#Sweep 15

23.7 dBm

99.00 %
-26.00 dB

sTATUS

Frequency

LTE band 4 - Low CH QPSK-10

LTE band 4 - Low CH 16QAM-10

B Keysight Spectrum Anshyzes - Oscupied BW
kL

Center Freq 1.732500000 GHz
HIFGain:Low

Ref Offset 11.7 d8
Ref 30.00 dBm

Center 1.733 GHz
#Res BW 100 kHz
Occupied Bandwidth
8.9194 MHz
Transmit Freq Error
x dB Bandwidth

= T
#Atten: 40 4B

-4.724 kHz
9.365 MHz

0115259 PH Aug 17, 2016
Radio Std: None

.Y
¢ Fraq: 1732500000 GHz Frequency

ree Run AvglHold: 10110
Radio Device: BTS

#VBW 300 kHz

BN Kepight tpeciom Anaiyee - Gecupied B0
AL

Center Freq 1.732500000 GHz
HIFGain:Low

i
At
Ref Offset 11.7 08
Ref 30.00 dBm

Center 1.733 GHz
#Res BW 100 kHz

Total Power

OBW Power
x dB

99.00 %
-26.00 dB

sTATUS

Occupied Bandwidth

8.9214 MHz
-2.249 kHz
9.347 MHz

Transmit Freq Error
x dB Bandwidth

I AAoh
Fraq: 1.732600000 GHz

ree Run
40 dB

#VBW 300 kHz

Total Power

OBW Power
xdB

01:53:13 PM Aug 17, 2016
Radio Std: None

Avg|Hold: 1010

Radio Device: BTS

23.2 dBm

STATUS

Frequency

Center Freq
1.732500000 GHz

LTE band 4

- Middle CH QPSK-10

LTE band 4 -

Middle CH

16QAM-10

Kersight Spectium Anabyzer - Occupied BW
RL

Center Freq 1.750000000 GHz
HIFGain:Low

Ref Offset 1167 dB
Ref 30.00 dBm

Center 1.75 GHz
#Res BW 100 kHz

Occupied Bandwidth

8.9184 MHz
1.903 kHz
9.362 MHz

Transmit Freq Error
x dB Bandwidth

331 P Ay

01:53:31
Radio Std: None Frequency

Radio Device: BTS

#VBW 300 kHz #Sweep 1 s|

Total Power 23.5 dBm

OBW Power
xdB

99.00 %
-26.00 dB

sTATUS

I Foright Spoctrum Braiyees - Occupied B0
kL
Center Freq 1.750000000 GHz

=
BFGsinLow

Ref Offset 1167 dB
Ref 30.00 dBm

Center 1.75 GHz
#Res BW 100 kHz

Occupied Bandwidth

8.9126 MHz
3.822 kHz
9.335 MHz

Transmit Freq Error
x dB Bandwidth

Auic
GHz
AvglHold: 1610

#VBW 300 kHz

Total Power

OBW Power
xdB

01:53:45 P 0 17, 2016

Radio §td: None

Radio Device: BTS

99.00 %
-26.00 dB

STATUS)

Frequency

Center Freq|
1.760000000 GHz

LTE band 4 - High CH QPSK-10

LTE band 4 - High CH 16QAM-10
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B Koo m Anabyzes - Occupied W
U

Center Freq 1.717500000 GHz

Ref Offset 11,69 dB
Ref 30.00 dBm

Center 1.718 GHz
#Res BW 100 kHz
Occupied Bandwidth
13.353 MHz
-10.763 kHz
13.87 MHz

Transmit Freq Error
x dB Bandwidth

Center Freg: 1.717500000 GHz

AvglHold: 1010

#VBW 300 kHz

Total Power

OBW Power
xdB

0154106 PH Aag 17, 2016
Radio Std: None

Radio Device: BTS

99.00 %
-26.00 dB

STATUS

Frequency

CenterFreq
1717500000 GHz

Occupied EW

Ref Offset 11,69 dB
Ref 30.00 dBm

Occupied Bandwidth
13.356 MHz
-11.889 kHz
13.86 MHz

Transmit Freq Error
x dB Bandwidth

GHz
AvglHold: 10110

#VBW 300 kHz

Total Power

OBW Power
xdB

01:54:20 PH &3] 17, 200

Radio Std: None EERanzy]

Radio Device: BTS

Center Freq|
1717500000 GHz

Span 30 MHz
#Sweep 15|

99.00 %
-26.00 dB

sTATUS

LTE band 4 - Low CH QPSK-15

LTE band 4 - Low CH 16QAM-15

i Amabyzer - Occupied BW
Center Freq 1.732500000 GHz
HEGain:Low

Ref Offset 117 o8
Ref 30.00 dBm

Center 1.733 GHz
#Res BW 100 kHz
Occupied Bandwidth
13.391 MHz
-4.448 kHz
13.90 MHz

Transmit Freq Error
x dB Bandwidth

Center
ig: Free Run

i
#Atten: 40 dB

Freq: 1.732500000 GHz
AvglHold: 1010

#VBW 300 kHz

Total Power

‘OBW Power
x dB

01:54:38 PM s 17, 2016
Radio $td: None

Radic Device: BTS

99.00 %
-26.00 dB

sTATUS

Frequency

Center Freq

B repugnt whyzer - Occupied BW.

Ref Offset 117 dB
Ref 30.00 dBm

Center 1.733 GHz
#Res BW 100 kHz

Occupied Bandwidth

13.385 MHz
-3.420 kHz
13.94 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 300 kHz

Total Power

OBW Power
x dB

01:54:52 PM da)
Radio Std: None Epsisney

Radio Device: BTS

#Sweep 15|

23.1dBm

99.00 %
6.00 dB

STATUS

LTE band 4 - Middle CH QPSK-15

LTE band 4 - Middle CH 16QAM-15

B Kepsight Spectrum Anatyzer - Occupied BW
AL

Center Freq 1.747500000 GHz
HIFGainLow

Ref Offset 11,68 dB
Ref 30.00 dBm

ICenter 1.748 GHz
#Res BW 100 kHz

Occupied Bandwidth

13.367 MHz
12.100 kHz
13.93 MHz

Transmit Freq Error
x dB Bandwidth

#ATen: 40 dB

#VBW 300 kHz

Total Power

OBW Power
xdB

01:55:10 PM A 17,2016
Radio Std: None

Radio Device: BTS

Span 30 MHz,
#Sweep 15|

99.00 %
-26.00 dB

STATUS

Frequency

Center Freq
1.747500000 GHz

B Keysight Spectrom Anshyzes - Occupied BUF
fL
Center Freq 1.747500000 GHz
NFGain:Low

Ref Offset 11,69 dB
Ref 30.00 dBm

Center 1.748 GHz
#Res BW 100 kHz

Occupied Bandwidth

13.367 MHz
16.285 kHz
13.88 MHz

Transmit Freq Error
x dB Bandwidth

« Freq: 1.747500000 GHz

01:55:24 P 400 17, 2016
Radic $td: None

Frequency

ree Run Avg|Hold: 10110

#Atten: 40 dB

#VEW 300 kHz

Total Power

OBW Power
xdB

Radic Device: BTS

Center Freq|
1.747500000 GHz

Span 30 MHz
#Sweep 15|

99.00 %
-26.00 dB

QPSK-15

16QAM-15

LTE band 4 - High CH LTE band 4 - High CH
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01:55:45 PH o 17, 2016

Radio Std: None Exsnusnzy

Ref Offset 11,68 dB
Ref 30.00 dBm

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth
17.812 MHz
-28.589 kHz
18.36 MHz

Total Power 23.1 dBm
Transmit Freq Error

OBW Power
x dB Bandwidth

xdB

99.00 %
-26.00 dB

01:55:59 PM &g 17, 2016

o Std: None Fraquency

GHz
Avg|Hold: 1010

Radio Device: BTS
Ref Offset 11,68 dB
Ref 30.00 dBm

#Res BW 100 kHz #VBW 300 kHz #Sweep 1§
Occupied Bandwidth
17.803 MHz

=27.170 kHz
18.39 MHz

Total Power 23.2 dBm
Transmit Freq Error

OBW Power
x dB Bandwidth

x dB

LTE band 4 - Low CH QPSK-20

B Kepsight Spectrum Anatyzer - Occupied BW
AL

LTE band 4 - Low CH 16QAM-20

Center Freq 1.732500000 GHz

01:56:18 PM &g 17, 2016

B Yerst Specrom Aty - Occupred OV

Radic 5td: None Frequency

Tri
FGainLow #htten: 40 dB Radic Device: BTS
Ref Offset 11.7 B

Ref 30.00 dBm

ICenter 1.733 GHz
#Res BW 100 kHz

#VBW 300 kHz #Sweep 1§

Occupied Bandwidth 23.0 dBm

17.863 MHz

-9.512 kHz
18.49 MHz

Total Power

Transmit Freq Error

OBW Power
x dB Bandwidth

x dB

99.00 %
-26.00 dB

sTATUS

9 17,2016

" o
Center Freq: 1.732 Radio Std: None

= Trig: Free Run
#Atten: 40 d8

S Frequency
Avg|Hold: 10/10
MEGain:Low Radio Device: BTS
Ref Offset 11.7 dB

Ref 30.00 dBm

HRes BW 100 kHz #VBW 300 kHz #Sweep 15

Occupied Bandwidth

17.867 MHz
-7.816 kHz
18.49 MHz

Total Power 23.0 dBm
Transmit Freq Error

OBW Power
x dB Bandwidth

xdB

99.00 %
-26.00 dB

STATUS

LTE band 4 - Middle CH QPSK-20

LTE band 4 - Middle CH 16QAM-20

Miug 17,2016
Center Fraq: 1.745000000 GHz

1:56:50 P
GH Radio Std: Nons Frequency
W Trig: Free Run AvglHold: 10110
MFGeintow | EAtten: 40 8 Radio Device: BTS
Ref Offsst 11,63 dB

Ref 30.00 dBm

#Res BW 100 kHz

#VBW 300 kHz

#Sweep 15
Occupied Bandwidth

17.837 MHz

16.279 kHz
18.46 MHz

Total Power

Transmit Freq Error

OBW Power
x dB Bandwidth

xdB

99.00 %
-26.00 dB

STATUS

B Feyopt Spectnum Amsbys - Occupied B
kL

& 01:57:04 P 209 17,2016
= i - Frequency
r Frog: 1.7: GHz Radio Std: None
Center Freq 1.745000000 GHz e s P
MFGsinilow  EATten: 40 d8

Radio Device: BTS
Ref Offset 11,68 dB
Ref 30.00 dBm

Center 1.745 GHz
#Res BW 100 kHz

#VBW 300 kHz

Occupied Bandwidth

17.837 MHz
21.983 kHz
18.48 MHz

Total Power 23.3 dBm
Transmit Freq Error

OBW Power
x dB Bandwidth

x dB

99.00 %
-26.00 dB

STATUS

LTE band 4 - High CH QPSK-20

LTE band 4 - High CH 16QAM-20
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10 SPURIOUS EMISSIONS AT ANTENNA TERMINALS

Test Requirement: FCC Part 2.1051, 24.238(a), 27.53(h)
Test Method: TIA/EIA-603-D:2010
Test Mode: Transmitting

10.1 EUT Operation

Operating Environment :

Temperature: 23.5°C
Humidity: 52.1 % RH
Atmospheric Pressure: 101.3kPa

10.2 Test Procedure
The RF output of the transceiver was connected to a spectrum analyzer and simulator through
appropriate attenuation. The resolution bandwidth of the spectrum analyzer was set at 1MHz.
Sufficient scans were taken to show any out of band emissions up to 10th harmonics.

Spectrum
Analyzer

EUT RF Combiner

Universal Radio
Communication Tester

10.3 Test Result
PASS
LTE Band

Please refer to the Appendix Band 2/4 LTE Transmitter Spurious Emissions.
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11 SPURIOUS RADIATED EMISSIONS

Test Requirement: FCC Part 2.1053,24.238, 27.53(h)
Test Method: TIA/EIA-603-D:2010
Test Mode: Transmitting

11.1 EUT Operation

Operating Environment :

Temperature: 23.5°C
Humidity: 52.1 % RH
Atmospheric Pressure: 101.2kPa

11.2 Test Setup

The radiated emission tests were performed in the 3m Semi- Anechoic Chamber test site.
The test setup for emission measurement from 30 MHz to 1 GHz.

Semi-anechoic 3m Chamber

Antenna Elevation Varies From 1 to 4 m
Turn Table From 0° to 360°

3m
| €-mmmm e T >

A
0.8m§ Turn Table

v

l |
_I__
System Analyzer Network

Waltek Services (Shenzhen) Co.,Ltd.
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The test setup for emission measurement above 1 GHz.

Semi-anechoic 3m Chamber

Antenna Elevation Varies From 1 to 4 m
Turn Table From 0° to 360°

_I__
System Analyzer Network

11.3 Spectrum Analyzer Setup

30MHz ~ 1GHz

Sweep Speed ... Auto
DetecCtor. ... PK
Resolution Bandwidth...............cccccvvieeeeenn. 100kHz
Video Bandwidth............cccccooiiiiiiiiiiiiiis 300kHz
Above 1GHz
Sweep Speed ........occiiiiiiiiee e Auto
DeteCtor ... PK
Resolution Bandwidth............ccccccovvvvviiinnnne, 1MHz
Video Bandwidth............cccoveeiiiiiiiiiiiee. 3MHz
DeteCtor ... Ave.
Resolution Bandwidth.............ccccccevvvviiinnnne, 1MHz
Video Bandwidth...........ccccovveeiiiiiiiiiee. 10Hz

Waltek Services (Shenzhen) Co.,Ltd.
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11.4 Test Procedure

1. The EUT is placed on a turntable, which is 0.8m above ground plane.

2. The turntable shall be rotated for 360 degrees to determine the position of maximum emission
level.

3. EUT is set 3m away from the receiving antenna, which is moved from 1m to 4m to find out the
maximum emissions. The spectrum was investigated from 30MHz up to the tenth harmonic of
the highest fundamental frequency.

4. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

5. And also, each emission was to be maximized by changing the polarization of receiving antenna
both horizontal and vertical.

6. The radiation measurements are tested under 3-axes(X,Y,Z) position(X denotes lying on the
table, Y denotes side stand and Z denotes vertical stand), After pre-test, It was found that the
worse radiation emission was get at the X position. So the data shown was the X position only.

7. Remove the EUT and replace it with substitution antenna. A signal generator was connected to
the substitution antenna by a non-radiating cable. The absolute levels of the spurious emissions
were measured by the substitution.

Spurious emissions in dB = 10 Ig (TXpwr in Watts/0.001) — the absolute level
Spurious attenuation limit in dB = 43 + 10 Log10 (power out in Watts)

8. Repeat above procedures until the measurements for all frequencies are completed.

Waltek Services (Shenzhen) Co.,Ltd.
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Remark: Test performed from 30MHz to 10™ harmonics with low/middle/high channels, only the

worst data were recorded.

LTE Band 2
Turn RX Antenna Substituted Result
Frequency Receiver table Antenna Absolute
Reading Height | Polar | SG Level Cable Level | Limit | Margin
Angle Gain
(MHz) | (dBuV) | Degree |[(m) (H/V) (dBm) (dB) (dB) (dBm) | (dBm) (dB)

LTE BAND 2 Channel 18607
199.38 | 46.68 98 1.4 H -63.83 0.15 0.00 -63.98 | -13.00 | -50.98
199.38 | 37.65 316 2.1 \Y -69.94 0.15 0.00 -70.09 | -13.00 | -57.09
3701.40 | 65.95 220 2.1 H -45.59 2.37 12.50 -35.46 | -13.00 | -22.46
3701.40 | 59.98 239 1.5 \ -49.83 2.37 12.50 -39.70 | -13.00 | -26.70
5552.10 | 53.58 168 2.2 H -56.03 2.86 12.90 -45.99 | -13.00 | -32.99
5552.10 | 44.73 285 1.8 \Y -64.15 2.86 12.90 -54.11 | -13.00 | -41.11

LTE BAND 2 Channel 18900
199.38 | 46.77 340 2.0 H -63.74 0.15 0.00 -63.89 | -13.00 | -50.89
199.38 | 37.81 81 1.6 \ -69.78 0.15 0.00 -69.93 | -13.00 | -56.93
3760.00 | 59.28 333 1.5 H -52.26 2.37 12.50 -42.13 | -13.00 | -29.13
3760.00 | 53.09 240 1.4 \Y -56.72 2.37 12.50 -46.59 | -13.00 | -33.59
5640.00 | 47.54 341 1.5 H -62.07 2.86 12.90 -52.03 | -13.00 | -39.03
5640.00 | 38.33 101 1.3 \Y -70.55 2.86 12.90 -60.51 | -13.00 | -47.51

LTE BAND 2 Channel 19193
199.38 | 45.80 12 1.0 H -64.71 0.15 0.00 -64.86 | -13.00 | -51.86
199.38 | 38.50 226 1.7 Vv -69.09 0.15 0.00 -69.24 | -13.00 | -56.24
3818.60 | 51.64 323 2.1 H -59.21 2.37 12.60 -48.98 | -13.00 | -35.98
3818.60 | 45.85 226 2.1 \ -63.46 2.37 12.60 -53.23 | -13.00 | -40.23
5727.90 | 39.57 358 1.8 H -69.78 2.86 12.90 -59.74 | -13.00 | -46.74
5727.90 | 31.99 142 2.0 \Y -76.51 2.86 12.90 -66.47 | -13.00 | -53.47
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LTE Band 4
Turn RX Antenna Substituted Result
Frequency Receiver table Antenna Absolute
Reading Height | Polar | SG Level Cable Level | Limit | Margin
Angle Gain
(MHz) | (dBpV) | Degree |(m) (H/V) (dBm) (dB) (dB) (dBm) | (dBm) (dB)

LTE BAND 4 Channel 19957
199.38 | 39.84 4 1.1 H -70.67 0.15 0.00 -70.82 | -13.00 | -57.82
199.38 | 32.53 333 2.0 \Y -75.06 0.15 0.00 -75.21 | -13.00 | -62.21
3421.40 | 65.95 116 1.5 H -47.10 2.34 12.40 -37.04 | -13.00 | -24.04
3421.40 | 59.98 211 1.8 \Y -51.17 2.34 12.40 -41.11 | -13.00 | -28.11
5132.10 | 53.58 315 1.5 H -55.83 2.79 12.70 -45.92 | -13.00 | -32.92
5132.10 | 44.73 68 1.9 \ -64.04 2.79 12.70 -54.13 | -13.00 | -41.13

LTE BAND 4 Channel 20175
199.38 | 40.29 19 1.4 H -70.22 0.15 0.00 -70.37 | -13.00 | -57.37
199.38 | 31.98 155 1.7 \Y -75.61 0.15 0.00 -75.76 | -13.00 | -62.76
3465.00 | 58.81 139 1.4 H -54.24 2.37 12.50 -44.11 | -13.00 | -31.11
3465.00 | 53.09 234 1.6 \Y -58.06 2.37 12.50 -47.93 | -13.00 | -34.93
5197.50 | 47.23 94 1.6 H -62.18 2.79 12.70 -52.27 | -13.00 | -39.27
5197.50 | 38.24 282 1.9 \Y -70.53 2.79 12.70 -60.62 | -13.00 | -47.62

LTE BAND 4 Channel 20393
199.38 | 40.43 240 1.6 H -70.08 0.15 0.00 -70.23 | -13.00 | -57.23
199.38 | 32.73 73 1.3 \ -74.86 0.15 0.00 -75.01 | -13.00 | -62.01
3508.60 | 51.32 194 1.5 H -61.32 2.37 12.50 -51.19 | -13.00 | -38.19
3508.60 | 46.19 107 2.1 \Y -64.54 2.37 12.50 -54.41 | -13.00 | -41.41
5262.90 | 40.96 47 1.8 H -68.62 2.81 12.80 -58.63 | -13.00 | -45.63
5262.90 | 31.56 69 1.6 \ -77.24 2.81 12.80 -67.25 | -13.00 | -54.25

Note: 1) Absolute Level = SG Level - Cable loss + Antenna Gain

2) Margin = Limit- Absolute Level
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12 Band Edge Measurement

Test Requirement: FCC Part 2.1051, 24.238(a), 27.53(h)
Test Method: TIA/EIA-603-D:2010
Test Mode: Transmitting

12.1 EUT Operation

Operating Environment :

Temperature: 23.5°C
Humidity: 52.3 % RH
Atmospheric Pressure: 101.3kPa

12.2 Test Procedure

The RF output of the transmitter was connected to the input of the spectrum analyzer through
sufficient attenuation.

According to FCC Part 22.917(a), the power of any emissions 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.

According to FCC Part 24.238(a), the power of any emissions 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.

The center of the spectrum analyzer was set to block edge frequency

Spectrum
Analyzer

EUT Attenuator

Universal Radio
Communication Tester

12.3 Test Result

PASS
LTE Band
Please refer to the Appendix Band 2/4 LTE Band Edge.
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13 FREQUENCY STABILITY

Test Requirement: FCC Part 2.1055, 24.235, 27.5(h),27.54
Test Method: TIA/EIA-603-D:2010
Test Mode: Transmitting

13.1 EUT Operation

Operating Environment :

Temperature: 22.9°C
Humidity: 52.0 % RH
Atmospheric Pressure: 101.3kPa

13.2 Test Procedure

Frequency Stability vs. Temperature: The equipment under test was connected to an external DC
power supply and the RF output was connected to communication test set via feed-through
attenuators. The EUT was placed inside the temperature chamber. The DC leads and RF output
cable exited the chamber through an opening made for the purpose.

After the temperature stabilized for approximately 20 minutes, the frequency output was recorded
from the communication test set.

Frequency Stability vs. Voltage: For hand carried, battery powered equipment; reduce primary

supply voltage to the battery operating end point which shall be specified by the manufacturer.

Universal Radio
Communication Tester

i EUT i Attenuator

___________________________
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13.3 Test Result

LTE Band 2
Test Frequency:1880.0MHz QPSK 1.4MHz

Temperature Power Supply | Frequency Error | Frequency Error Limit
(€) (VDC) (Hz) (ppm) (ppm)

50 6 0.0032 25

40 -7 -0.0037 25

30 5 0.0027 25

20 2 0.0011 2.5

10 3.7 8 0.0043 2.5

0 1 0.0005 2.5

-10 10 0.0053 2.5

-20 9 0.0048 2.5

-30 -2 -0.0011 2.5

20 3.3 8 0.0043 25

20 4.2 3 -0.0016 2.5

Test Frequency:1880.0MHz 16QAM 1.4MHz

Temperature Power Supply | Frequency Error | Frequency Error Limit
(€) (VDC) (Hz) (ppm) (ppm)

50 11 0.0059 2.5

40 6 0.0032 25

30 -2 -0.0011 2.5

20 4 0.0021 2.5

10 3.7 5 -0.0027 2.5

0 9 0.0048 2.5

-10 13 0.0069 2.5

-20 8 0.0043 2.5

-30 -1 -0.0005 2.5

20 3.3 3 -0.0016 2.5

20 4.2 9 0.0048 2.5
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LTE Band 2
Test Frequency:1880.0MHz QPSK 3MHz

Temperature Power Supply Frequency Error Frequency Error Limit
() (vDC) (Hz) (ppm) (ppm)

50 6 0.0032 2.5

40 9 0.0048 2.5

30 -2 -0.0011 2.5

20 5 0.0027 2.5

10 3.7 11 0.0059 2.5

0 10 0.0053 25

-10 5 0.0027 25

-20 1 0.0005 25

-30 -2 -0.0011 2.5

20 3.3 1 0.0005 2.5

20 42 3 -0.0016 2.5

Test Frequency:1880.0MHz 16QAM 3MHz

Temperature Power Supply Frequency Error Frequency Error Limit
() (VDC) (Hz) (ppm) (ppm)

50 6 0.0032 2.5

40 13 0.0069 2.5

30 2 0.0011 2.5

20 8 0.0043 2.5

10 3.7 11 0.0059 25

0 17 0.0090 2.5

-10 7 0.0037 2.5

-20 10 0.0053 2.5

-30 13 0.0069 2.5

20 3.3 10 0.0053 2.5

20 4.2 10 0.0053 2.5
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LTE Band 2
Test Frequency:1880.0MHz QPSK 5MHz

Temperature Power Supply Frequency Error Frequency Error Limit
() (vDC) (Hz) (ppm) (ppm)

50 8 0.0043 2.5

40 -7 -0.0037 2.5

30 5 0.0027 2.5

20 1 0.0005 2.5

10 3.7 0 0.0000 25

0 -6 -0.0032 2.5

-10 -8 -0.0043 2.5

-20 2 0.0011 2.5

-30 8 0.0043 2.5

20 3.3 1 0.0005 2.5

20 42 1 -0.0005 2.5

Test Frequency:1880.0MHz 16QAM 5MHz

Temperature Power Supply Frequency Error Frequency Error Limit
() (VDC) (Hz) (ppm) (ppm)

50 15 0.0080 2.5

40 20 0.0106 2.5

30 15 0.0080 2.5

20 12 0.0064 2.5

10 3.7 10 0.0053 25

0 19 0.0101 2.5

-10 6 0.0032 2.5

-20 8 0.0043 2.5

-30 14 0.0074 2.5

20 3.3 18 0.0096 2.5

20 4.2 18 0.0096 2.5
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LTE Band 2
Test Frequency:1880.0MHz QPSK 10MHz

Temperature Power Supply Frequency Error Frequency Error Limit
(€) (VDC) (Hz) (ppm) (Ppm)

50 8 0.0043 2.5

40 1 0.0005 2.5

30 5 0.0027 2.5

20 6 0.0032 2.5

10 3.7 7 0.0037 25

0 14 0.0074 2.5

-10 14 0.0074 2.5

-20 0 0.0000 25

-30 6 0.0032 2.5

20 3.3 13 0.0069 2.5

20 4.2 13 0.0069 2.5

Test Frequency:1880.0MHz 16QAM 10MHz

Temperature Power Supply Frequency Error Frequency Error Limit
(€) (VDC) (Hz) (Ppm) (Ppm)

50 2 0.0011 2.5

40 2 0.0011 2.5

30 6 0.0032 2.5

20 0 0.0000 2.5

10 3.7 2 -0.0011 25

0 7 -0.0037 2.5

-10 -8 -0.0043 2.5

-20 5 0.0027 2.5

-30 6 0.0032 2.5

20 3.3 0 0.0000 2.5

20 4.2 8 0.0043 2.5
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LTE Band 2
Test Frequency:1880.0MHz QPSK 15MHz

Temperature Power Supply Frequency Error Frequency Error Limit
(€) (VDC) (Hz) (Ppm) (Ppm)

50 10 0.0053 2.5

40 -1 -0.0005 2.5

30 4 0.0021 2.5

20 3 0.0016 2.5

10 3.7 3 0.0016 2.5

0 9 0.0048 2.5

-10 7 0.0037 2.5

-20 1 0.0005 2.5

-30 5 0.0027 2.5

20 3.3 1 -0.0005 25

20 42 6 -0.0032 25

Test Frequency:1880.0MHz 16QAM 15MHz

Temperature Power Supply Frequency Error Frequency Error Limit
(€) (VDC) (Hz) (PPm) (PPm)

50 12 0.0064 2.5

40 1 0.0005 2.5

30 3 0.0016 2.5

20 6 0.0032 2.5

10 3.7 2 -0.0011 2.5

0 12 0.0064 2.5

-10 -3 -0.0016 2.5

-20 3 0.0016 2.5

-30 -1 -0.0005 2.5

20 3.3 2 -0.0011 25

20 4.2 5 0.0027 25
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LTE Band 2
Test Frequency:1880.0MHz QPSK 20MHz

Temperature Power Supply Frequency Error Frequency Error Limit
() (vDC) (Hz) (ppm) (ppm)

50 5 0.0027 2.5

40 3 0.0016 2.5

30 5 0.0027 2.5

20 7 0.0037 2.5

10 3.7 12 0.0064 2.5

0 7 0.0037 25

-10 -1 -0.0005 2.5

-20 11 0.0059 25

-30 -2 -0.0011 2.5

20 3.3 5 0.0011 2.5

20 42 4 0.0021 2.5

Test Frequency:1880.0MHz 16QAM 20MHz

Temperature Power Supply Frequency Error Frequency Error Limit
() (VDC) (Hz) (ppm) (ppm)

50 11 0.0059 2.5

40 4 0.0021 2.5

30 11 0.0059 2.5

20 10 0.0053 2.5

10 3.7 y 0.0005 25

0 9 0.0048 2.5

-10 16 0.0085 2.5

-20 7 0.0037 2.5

-30 17 0.0090 2.5

20 3.3 3 0.0016 2.5

20 4.2 5 0.0011 2.5
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LTE Band 4
Test Frequency:1732.5MHz QPSK 1.4MHz

Temperature Power Supply Frequency Error Frequency Error Limit

(€) (VDC) (Hz) (Pppm) (Ppm)
50 6 0.0035 2.5
40 8 0.0046 2.5
30 4 0.0023 2.5
20 2 0.0010 2.5
10 37 4 0.0023 2.5
0 7 -0.0040 2.5
-10 0 0.0000 25
-20 10 0.0058 25
-30 -4 -0.0023 2.5
20 3.3 3 0.0017 2.5
20 4.2 3 0.0017 2.5

Test Frequency:1732.5MHz 16QAM 1.4MHz

Temperature Power Supply Frequency Error Frequency Error Limit

(€) (VDC) (Hz) (ppm) (Ppm)
50 8 0.0046 2.5
40 4 0.0023 2.5
30 4 0.0023 2.5
20 5 0.0029 2.5
10 3.7 9 0.0052 2.5
0 0 0.0000 2.5
-10 2 0.0012 2.5
-20 -3 -0.0017 2.5
-30 -3 -0.0017 2.5
20 3.3 3 0.0017 2.5
20 4.2 4 0.0023 2.5
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LTE Band 4
Test Frequency:1732.5MHz QPSK 3MHz
Temperature Power Supply Frequency Error Frequency Error Limit
() (vDC) (Hz) (ppm) (ppm)
50 2 0.0012 2.5
40 -1 -0.0006 2.5
30 1 0.0006 2.5
20 4 0.0023 2.5
10 3.7 1 -0.0006 25
0 -3 -0.0017 2.5
-10 -2 -0.0012 2.5
-20 7 0.0040 2.5
-30 4 0.0023 2.5
20 3.3 2 -0.0023 2.5
20 42 3 -0.0017 2.5

Test Frequency:1732.5MHz 16QAM 3MHz

Temperature Power Supply Frequency Error Frequency Error Limit
(€) (VDC) (Hz) (PPm) (PPm)
50 9 0.0052 2.5
40 9 0.0052 2.5
30 -6 -0.0035 2.5
20 2 0.0012 2.5
10 3.7 4 0.0023 2.5

0 11 0.0063 2.5
-10 0 0.0000 2.5
-20 9 0.0052 2.5
-30 -2 -0.0012 2.5
20 3.3 3 0.0017 2.5
20 4.2 2 0.0012 2.5
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LTE Band 4
Test Frequency:1732.5MHz QPSK 5MHz

Temperature Power Supply Frequency Error Frequency Error Limit

(€) (VDC) (Hz) (ppm) (Ppm)
50 -3 -0.0017 2.5
40 -7 -0.0040 2.5
30 2 0.0012 2.5
20 2 0.0012 2.5
10 3.7 6 -0.0035 25
0 -6 -0.0035 2.5
-10 7 -0.0040 2.5
-20 -2 -0.0012 2.5
-30 -2 -0.0012 2.5
20 3.3 5 0.0029 2.5
20 4.2 10 0.0058 2.5

Test Frequency:1732.5MHz 16QAM 5MHz

Temperature Power Supply Frequency Error Frequency Error Limit
(€) (VDC) (Hz) (Ppm) (Ppm)
50 0 0.0000 2.5
40 9 0.0052 2.5
30 9 0.0052 2.5
20 5 0.0029 2.5
10 3.7 4 0.0023 2.5

0 6 0.0035 2.5
-10 6 0.0035 2.5
-20 5 0.0029 2.5
-30 9 0.0052 2.5
20 3.3 D -0.0012 25
20 4.2 12 0.0069 2.5
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LTE Band 4
Test Frequency:1732.5MHz QPSK 10MHz
Temperature Power Supply Frequency Error Frequency Error Limit
() (vDC) (Hz) (ppm) (ppm)
50 -6 -0.0035 2.5
40 -3 -0.0017 2.5
30 -4 -0.0023 25
20 3 0.0017 2.5
10 3.7 7 0.0040 25
0 -2 -0.0012 2.5
-10 3 0.0017 2.5
-20 -2 -0.0012 2.5
-30 5 0.0029 2.5
20 3.3 1 -0.0006 2.5
20 42 0 0.0000 2.5

Test Frequency:1732.5MHz 16QAM 10MHz

Temperature Power Supply Frequency Error Frequency Error Limit
(€) (VDC) (Hz) (Ppm) (Ppm)
50 11 0.0063 2.5
40 2 0.0012 2.5
30 11 0.0063 2.5
20 3 0.0017 2.5
10 3.7 5 0.0012 2.5

0 -1 -0.0006 2.5
-10 12 0.0069 2.5
-20 -5 -0.0029 2.5
-30 11 0.0063 2.5
20 3.3 4 -0.0023 25
20 4.2 8 0.0046 2.5
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LTE Band 4
Test Frequency:1732.5MHz QPSK 15MHz
Temperature Power Supply Frequency Error Frequency Error Limit
(€) (VDC) (Hz) (ppm) (ppm)
50 1 0.0006 2.5
40 7 0.0040 2.5
30 1 0.0006 2.5
20 1 0.0006 2.5
10 3.7 5 -0.0029 25
0 0 0.0000 2.5
-10 6 0.0035 2.5
-20 -2 -0.0012 2.5
-30 0 0.0000 2.5
20 3.3 4 0.0023 2.5
20 42 2 -0.0023 2.5

Test Frequency:1732.5MHz 16QAM 15MHz

Temperature Power Supply Frequency Error Frequency Error Limit
() (VDC) (Hz) (pPm) (ppm)
50 9 0.0052 2.5
40 6 0.0035 2.5
30 2 0.0012 2.5
20 4 0.0023 2.5
10 3.7 3 -0.0017 25

0 13 0.0075 2.5
-10 10 0.0058 2.5
-20 7 0.0040 2.5
-30 1 0.0006 2.5
20 3.3 11 0.0063 2.5
20 4.2 5 -0.0029 25
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LTE Band 4
Test Frequency:1732.5MHz QPSK 20MHz

Temperature Power Supply Frequency Error Frequency Error Limit
(€) (VDC) (Hz) (PPm) (Ppm)

50 -1 -0.0006 2.5

40 -4 -0.0023 2.5

30 -8 -0.0046 2.5

20 -5 -0.0029 2.5

10 3.7 -6 -0.0035 2.5

0 11 -0.0063 2.5

-10 -13 -0.0075 2.5

-20 -8 -0.0046 2.5

-30 1 0.0006 2.5

20 3.3 5 -0.0029 25

20 4.2 -13 -0.0075 2.5

Test Frequency:1732.5MHz 16QAM 20MHz

Temperature Power Supply Frequency Error Frequency Error Limit
(€) (VDC) (Hz) (PPm) (PPm)

50 3 0.0017 2.5

40 3 0.0017 2.5

30 -10 -0.0058 2.5

20 -4 -0.0023 2.5

10 3.7 -9 -0.0052 2.5

0 4 0.0023 2.5

-10 -4 -0.0023 2.5

-20 -3 -0.0017 2.5

-30 -13 -0.0075 2.5

20 3.3 12 -0.0069 25

20 4.2 3 -0.0017 25
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14 RF Exposure

Remark: refer to SAR test report: WTS16S0857820E

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn





