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Report SPECIFICATION . .
Section FCC CFR 47 Description Limit Result
Conducted
3 part2.1046 Output N/A PASS
Power
Effective
RadiatedPower
3 part 22.913(a)(2) Equivalent <7 Watts PASS
. . <2 Watts
IsotropicRadiated
Power
Modulation
4 part 2.1047 Characteristic N/A PASS
part 2.1049 Occupied
4 part 22.917(a) Bandwidth N/A PASS
part 2.1051 Band Edge
S part 22.917(a) Measurement <43+10lg(P[Watts]) | PASS
Conducted
part 2.1051 ;
6 part 22.917(a) gpl_mo_us <43+10Ig(P[Watts]) | PASS
mission
Field Strength of
6 part 2.1053 Spurious <43+10Ig(P[Watts]) | PASS
part 22.917(a) e
Radiation
Frequency
part 2.1055 Stability for
/ part 22.355 Temperature <2.5ppm PASS
&Voltage
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1.General Information

1.1. EUT Description

Note:

Product Name: GWM400
Model Name: GWM400
Hardware Version: B2
Software Version: 01.004

RF Exposure Environment:

Uncontrolled

LTE

Support Band:

LTE Band V

Tx Frequency Range:

LTE Band V: 824MHz ~849MHz

Rx Frequency Range:

LTE Band V: 869MHz ~894MHz

Type of modulation:

LTE: QPSK,16-QAM

Antenna Type:

Connector

Antenna Peak Gain:

LTE Band V: 2.15dBi

Unilab
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Because this device uses module ELS61-AUS, so all the data here are copied from
ELS61-AUS RF LTE report, you can refer to the report named UL05420160430FCC004-1.
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1.2. Mode of Operation

Unilab has verified the construction and function in typical operation. EUT is inlink mode with base
station emulator at maximum power level. All the test modes were carried out with the EUT in normal
operation, which was shown in this test report is the worst test modeand defined as:

Mode Band Width QPSK 16-QAM
(MHz) RB Size RB Offset RB Size RB Offset
1.4 1 0 1 0
3 1 0 1 0
LTE Band 5 5 1 0 1 0
10 1 0 1 0
Note:

1. Regards to the frequency band operation: the lowest, middle and highest frequency of channel
were selected to perform the test, then shown on this report.

2.For the ERP/EIRP and radiated emission test, every axis (X, Y, Z) was verified, and show the worst
(Z axis) result on this report.

3.For conducted test, both two Modulations(QPSK and 16-QAM) are tested.For RSE, only the
maximum RF output power level are chosen.
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The conducted power table is as follows:
RB Average Average
Mode B_and Channel Frequeny Modulation Configuration Power Power
Width (MHz) RB RB (dBm) (Watts)
Size | Offset
1 0 21.99 0.16
1 5 21.90 0.15
QPSK 5 1 21.82 0.15
6 0 20.81 0.15
20407 824.7 1 0 21.18 0.13
1 5 21.10 0.13
16-QAM 5 1 21.01 0.13
6 0 19.94 0.10
1 0 21.74 0.15
1 5 21.73 0.15
QPSK 5 1 21.76 0.15
1.4 6 0 20.81 0.12
MHz 20525 836.5 1 0 21.85 0.15
1 5 21.80 0.15
16-QAM 5 1 21.75 0.15
6 0 20.81 0.12
LTE 1 0 21.73 0.15
Band 5 1 5 21.66 0.15
QPSK 5 1 21.71 0.15
6 0 20.74 0.12
20643 848.3 1 0 20.82 0.12
1 5 20.74 0.12
16-QAM 5 1 20.67 0.12
6 0 19.74 0.09
1 0 21.81 0.15
1 14 21.72 0.15
QPSK 6 9 20.74 0.12
15 0 20.78 0.12
20415 825.5 1 0 21.36 0.14
1 14 21.15 0.13
16-QAM 6 9 19.87 0.10
15 0 19.93 0.10
1 0 21.70 0.15
3MHz 1 14 21.62 0.15
QPSK 6 9 20.66 0.12
15 0 20.59 0.12
20525 836.5 1 0 20.74 0.12
1 14 20.62 0.12
B';IE ; 16-QAM 6 9 19.82 0.10
15 0 19.86 0.10
1 0 21.67 0.15
20635 847.5 QPSK 1 14 21.59 0.15
6 9 20.73 0.12
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15 0 20.72 0.12
1 0 20.92 0.12
1 14 20.79 0.12
16-QAM 6 9 19.78 0.10
15 0 19.77 0.10
1 0 21.78 0.15
1 24 21.57 0.14
QPSK 8 17 21.75 0.15
25 0 20.70 0.12
20425 | 8265 ; 9 2116 0.13
1 24 21.02 0.13
16-QAM 8 17 20.78 0.12
25 0 19.82 0.10
1 0 21.67 0.15
1 24 21.46 0.14
QPSK 8 17 21.60 0.14
25 0 20.60 0.11
5MHz | 20525 | 836.5 ; 0 2096 0.12
1 24 20.75 0.12
16-QAM 8 17 20.63 0.12
25 0 19.72 0.09
1 0 21.66 0.15
1 24 21.51 0.14
QPSK 8 17 21.61 0.14
25 0 20.63 0.12
20625 | 8465 ; 5 20.79 0.12
1 24 20.68 0.12
16-QAM 8 17 20.81 0.12
25 0 19.79 0.10
1 0 21.71 0.15
1 49 21.43 0.14
QPSK 16 34 20.51 0.11
50 0 20.68 0.12
20450 829 1 0 21.24 0.13
1 49 20.94 0.12
16-QAM - 451 34 19.74 0.09
50 0 19.80 0.10
1 0 21.58 0.14
1 49 21.46 0.14
10MHz QPSK 16 34 20.54 0.11
50 0 20.63 0.12
20525 | 8365 ; 0 20,68 0.12
1 49 20.53 0.11
- 16-QAM  —¢ 34 19.69 0.09
LTE 50 0 19.71 0.09
1 0 21.54 0.14
1 49 21.43 0.14
20600 844 QPSK 16 34 20 58 011
50 0 20.61 0.11
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1 0 20.74 0.12
1 49 20.66 0.12
16-QAM 16 34 19.68 0.09
50 0 19.62 0.09

1.3. Tested System Details

The types for all equipments, plus descriptions of all cables used in the tested system (including

inserted cards) are:

Product

Manufacturer

Model

Serial No.

Power Cord

Radio Communication Tester

R&S

CMW500

147483

N/A
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1.4. Configuration of Tested System
Connection Diagram

EUT

1.5. EUT Exercise Software

1 Setup the EUT and simulators as shown on above.

Turn on the power of all equipment.

3 EUT Communicate with CMWS500, then select channel to test.
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2. Technical Test

2.1. Test Environment

Unilab
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ltems Required (IEC 68-1) Actual
Temperature ('C) 15-35 22
Humidity (%RH) 25-75 53
Barometric pressure (mbar) 860-1060 950-1000
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3. Peak Output Power

3.1. Test Equipment

Unilab
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Instrument Manufacturer Model Serial No. Due Date
Spectrum Analyzer Agilent N9038A MY51210142 11/04/2017
Radio Communication Tester R&S CMW500 147483 11/07/2017
Signal Generator Agilent N5183A MY50140938 01/02/2018
Preamplifier CEM EM30180 3008A0245 02/25/2018
DC Power Supply Agilent 6612C MY43002989 03/01/2018
Bilog Antenna Schwarzbeck | VULB9160 9160-3316 09/18/2017
VHF-UHF-Biconical Antenna Schwarzbeck | VUBA9117 9117-263 09/18/2017
Broad-Band Horn Antenna Schwarzbeck | BBHA9120D 9120D-942 09/18/2017
Broad-Band Horn Antenna Schwarzbeck | BBHA9120D 9120D-943 09/18/2017
The measure equipment had been calibrated once a year.
3.2. Test Setup
Conducted Power Measurement:

EUT

::': irect

ronal coupler

L

|

S pe ctrum
Analyzer
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Radiated Spurious Measurement: below 1GHz
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Radiated Spurious Measurement: above 1GHz
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3.3. Limit

For FCC Part 22.913(a)(2):
The ERP of mobile transmitters and auxiliary test transmitters must not exceed 7 Watts.

For FCC Part 24.232(c):
The EIRP of mobile transmitters and auxiliary test transmitters must not exceed 2 Watts.
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3.4. Test Procedure

Conducted Power Measurement:

a. Place the EUT on a bench and set it in transmitting mode.

b. Connect a low loss RF cable from the antenna port to a spectrum analyzer and CMW500 by
a Directional Couple.

c. EUT Communicate with CMW500, then selects a channel for testing.

d. Add a correction factor to the display of spectrum, and then test.

Radiated Power Measurement:

a. The EUT shall be placed at the specified height on a support, and in the position closest to normal
use as declared by provider.

b. The test antenna shall be oriented initially for vertical polarization and shall be chosen to
correspond to the frequency of the transmitter

c. The output of the test antenna shall be connected to the measuring receiver.

d. The transmitter shall be switched on and the measuring receiver shall be tuned to the frequency of
the transmitter under test.

e. The test antenna shall be raised and lowered through the specified range of height until a
maximum signal level is detected by the measuring receiver.

f.The transmitter shall then be rotated through 360° in the horizontal plane, until the maximum signal
level is detected by the measuring receiver.

g. The test antenna shall be raised and lowered again through the specified range of height until a
maximum signal level is detected by the measuring receiver.

h. The maximum signal level detected by the measuring receiver shall be noted.

i.The transmitter shall be replaced by a substitution antenna.

j- The substitution antenna shall be orientated for vertical polarization and the length of the
substitution antenna shall be adjusted to correspond to the frequency of the transmitter.

k. The substitution antenna shall be connected to a calibrated signal generator.

I. If necessary, the input attenuator setting of the measuring receiver shall be adjusted in order to
increase the sensitivity of the measuring receiver.

m. The test antenna shall be raised and lowered through the specified range of height to ensure that
the maximum signal is received.

n. The input signal to the substitution antenna shall be adjusted to the level that produces a level
detected by the measuring receiver, that is equal to the level noted while the transmitter radiated
power was measured, corrected for the change of input attenuator setting of the measuring receiver.
o. The measurement shall be repeated with the test antenna and the substitution antenna orientated
for horizontal polarization.

p. The measure of the effective radiated power is the larger of the two levels recorded at the input to
the substitution antenna, corrected for gain of the substitution antenna if necessary.

g.Test site anechoic chamber refer to ANSI C63.4: 2014.

3.5. Uncertainty

The measurement uncertainty is defined as for Conducted Power Measurement+1.1 dB,
for Radiated Power Measurement+3.1 dB
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3.6. Test Result

The following table shows the conducted power measured:

Unilab
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RB
Size | Offset

20407 | 824.7 1221KM 1 3 ;:f?g gﬂg

it | 20525 | 8365 ool S 1 2LI0 |85
20643 | 848.3 12_%%,, 1 8 3122 8:12

20415 | 8255 1?_2%,, : 8 21:2; 8:12

3MHz | 20525 | 836.5 1§_PQSAKM ] 8 3(1):;2 8:12
é_;nEd 20635 | 847.5 123@ 1 8 53382 8:12
5 20425 | 826.5 12_';%" : 8 21332 3112
5MHz | 20525 | 836.5 12_2%& 1 8 §;;8§ 8:12
20625 | 8465 | igomi |5 | 17 | a081 | 012

20450 | 29 | foomi | 1 | o | 2068 | 012

10MHz | 20525 | 836.5 @zSAKM 1 8 3&23 8j1§
20600 | 844 | —jeqam |1 |0 | 074 | 012
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The following table shows the Radiated power measured :

LTE Band 5 (QPSK, Band Width 1.4MHz,RB Size 1,RB Offset 0)

Unilab
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Frequency(MHz) A?ﬁl /\F;;)I' Rz?iccli;ng( Lgsasb(ldeB ((SS'CT) (dEBer) I%\;F\(/I;
m) )

Low Channel20407(824.7MHz)

824.7 H 29.56 3.83 -2.99 22.74 | 0.19

824.7 Vv 29.78 3.83 -2.99 2296 | 0.20
Middle Channel 20525 (836.5MHz)

836.5 H 29.53 3.96 -3.04 2253 | 0.18

836.5 \Y 28.86 3.96 -3.04 21.86 | 0.15
High Channel 20643 (848.3MHz)

848.3 H 29.54 3.97 -3.1 2247 | 0.18

848.3 \Y 29.54 3.97 -3.1 2247 | 0.18

LTE Band 5 (16-QAM, Band Width 1.4MHz,RB Size 1,RB Offset 0)
Frequency(MHz) A?ﬁl /\F;;)I' R((ajz;\i;i;ng( Lg;:sb(lgB ((SS'CT) (dEBer) I%\;F\(/I;
m) )

Low Channel 20407(824.7MHz)

824.7 H 29.35 3.83 -2.99 2253 | 0.18

824.7 Vv 28.64 3.83 -2.99 21.82 | 0.15
Middle Channel 20525 (836.5MHz)

836.5 H 29.41 3.96 -3.04 22.41 0.17

836.5 \Y 28.54 3.96 -3.04 2154 | 0.14
High Channel 20643 (848.3MHz)

848.3 H 29.56 3.97 -3.1 2249 | 0.18

848.3 \Y 28.54 3.97 -3.1 2147 | 0.14
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LTE Band 5 (QPSK, Band Width 3MHz,RB Size 1,RB Offset 0)

Frequency(MHz) Ar(]lfl /\F;())I' Rzezcg?ng( Lg::(?B ((jglg) (EBRrI:) %;RVI;
m) )

Low Channel 20415(825.5MHz)

825.5 H 29.56 3.83 -2.99 22.74 | 0.19

825.5 Vv 28.56 3.83 -2.99 21.74 | 0.15
Middle Channel 20525 (836.5MHz)

836.5 H 29.53 3.96 -3.04 2253 | 0.18

836.5 Vv 29.06 3.96 -3.04 22.06 | 0.16
High Channel 20635 (847.5MHz)

847.5 H 29.55 3.97 -3.1 2248 | 0.18

847.5 Vv 29.52 3.97 -3.1 2245 | 0.18

LTE Band 5 (16-QAM, Band Width 3MHz,RB Size 1,RB Offset 0)
Frequency(MHz) Ar(1|t_| /\F;())I' Rz%g?ng( Lg:sb(lgB ((jg'(?) (EBRrI:) %\T/I;
m) )

Low Channel 20415(825.5MHz)

825.5 H 29.58 3.83 -2.99 2276 | 0.19

825.5 Vv 28.51 3.83 -2.99 2169 | 0.15
Middle Channel 20525 (836.5MHz)

836.5 H 29.51 3.96 -3.04 22.51 0.18

836.5 Vv 28.64 3.96 -3.04 2164 | 0.15
High Channel 20635 (847.5MHz)

847.5 H 29.52 3.97 -3.1 2245 | 0.18

847.5 Vv 28.75 3.97 -3.1 2168 | 0.15
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LTE Band 5 (QPSK, Band Width 5MHz,RB Size 1,RB Offset 0)

Frequency(MHz) Ar(]lfl /\F;())I' Rzezcg?ng( Lg::(?B ((jglg) (EBRrI:) %;RVI;
m) )

Low Channel 20425(826.5MHz)

826.5 H 29.64 3.83 -2.99 22.82 | 0.19

826.5 \Y 29.14 3.83 -2.99 2232 | 0.17
Middle Channel 20525 (836.5MHz)

836.5 H 29.72 3.96 -3.04 2272 | 0.19

836.5 Vv 29.74 3.96 -3.04 2274 | 0.19
High Channel 20625 (846.5MHz)

846.5 H 29.65 3.97 -3.1 2258 | 0.18

846.5 Vv 29.50 3.97 -3.1 2243 | 0.18

LTE Band 5 (16-QAM, Band Width 5MHz,RB Size 1,RB Offset 0)
Frequency(MHz) Ar(1|t_| /\F;())I' Rz%g?ng( Lg:sb(lgB ((jg'(?) (EBRrI:) %\T/I;
m) )

Low Channel 20425(826.5MHz)

826.5 H 29.41 3.83 -2.99 2259 | 0.18

826.5 Vv 28.63 3.83 -2.99 21.81 0.15
Middle Channel 20525 (836.5MHz)

836.5 H 29.63 3.96 -3.04 22.63 | 0.18

836.5 Vv 28.56 3.96 -3.04 2156 | 0.14
High Channel 20625 (846.5MHz)

846.5 H 29.54 3.97 -3.1 2247 | 0.18

846.5 Vv 28.25 3.97 -3.1 2118 | 0.13
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LTE Band 5 (QPSK, Band Width 10MHz,RB Size 1,RB Offset 0)

Frequency(MHz) Ar(]lfl /\F;())I' Rzezcg?ng( Lg::(?B ((jglg) (EBRrI:) %;RVI;
m) )

Low Channel 20450(829.0MHz)

829.0 H 29.50 3.83 -2.99 2268 | 0.19

829.0 Vv 29.51 3.83 -2.99 2269 | 0.19
Middle Channel 20525 (836.5MHz)

836.5 H 29.24 3.96 -3.04 2224 | 0.17

836.5 Vv 29.14 3.96 -3.04 2214 | 0.16
High Channel 20600 (844.0MHz)

844.0 H 29.68 3.97 -3.1 22.61 0.18

844.0 Vv 29.59 3.97 -3.1 2252 | 0.18

LTE Band 5 (16-QAM, Band Width 10MHz,RB Size 1,RB Offset 0)
Frequency(MHz) Ar(1|t_| /\F;())I' Rz%g?ng( Lg:sb(lgB ((jg'(?) (EBRrI:) %\T/I;
m) )

Low Channel 20450(829.0MHz)

829.0 H 29.61 3.83 -2.99 22.79 | 0.19

829.0 Vv 28.51 3.83 -2.99 2169 | 0.15
Middle Channel 20525 (836.5MHz)

836.5 H 29.35 3.96 -3.04 2235 | 0.17

836.5 Vv 28.56 3.96 -3.04 2156 | 0.14
High Channel 20600 (844.0MHz)

844.0 H 29.23 3.97 -3.1 2216 | 0.16

844.0 Vv 28.35 3.97 -3.1 21.28 | 0.13
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4. Occupied Bandwidth

4.1. Test Equipment

Occupied Bandwidth

Unilab
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Instrument Manufacturer Model Serial No Due Date
Radio Communication Tester R&S CMW500 147483 11/07/2017
Spectrum Analyzer Agilent NOO38A MY51210142 11/04/2017
DC Power Supply Agilent 6612C MY43002989 03/01/2018
The measure equipment had been calibrated once a year.
4.2. Test Setup
| CMW500

4.3. Limit

N/A

[ |[ Nrectional coupler

L]

Spectrum
Analyzer
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4.4. Test Procedure

1. The testing follows FCC KDB 971168 v02v02 Section 4.2;

2. Using Occupied Bandwidth measurement function of spectrum analyzer. In the Occupied
Bandwidth measurement a resolution bandwidth of at least one percent of the emission
bandwidth of the fundamental emission of the transmitter may be employed.

4.5. Uncertainty

The measurement uncertainty is defined as+10 Hz
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4.6. Test Result

LTE Band 5 (QPSK, Band Width 1.4MHz,RB Size 6,RB Offset 0)

Unilab
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Channel No. | Frequency (MHz) -26dB OccEJ'\aiHeg)Bandwidth 99% OCCU(R/iI?_le)BandWidth
20407 824.7 1.401 1.1078
20525 836.5 1.362 1.1125
20643 848.3 1.362 1.1057

Ref 30.00 dBm

g e I

Center 824.7 MHz

#Res BW 30 kHz #VEW 100 kHz

Total Power

Occupied Bandwidth
1.1078 MHz

1.264 kHz
1.401 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Span 2.8 MHz
Sweep 3.867 ms

28.5 dBm

99.00 %
-26.00 dB
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10 dBidiv Ref 30.00 dBm
Log

T & T a L S P __,,—u'\__\x

¥

Span 2.8 MHz
#VBW 100 KHz Sweep 3.867 ms

Occupied Bandwidth Total Power 28.6 dBm

1.1125 MHz

Transmit Freq Error -1.014 kHz OBW Power 99,00 %
x dB Bandwidth 1.362 MHz x dB -26.00 dB

10 dBidiv Ref 30.00 dBm
Log

fﬂhﬁw-ﬂfwﬂukmr-mﬁﬁwhnwﬂ [

Center 848.3 MHz Span 2.8 MHz
#Res BW 30 kHz #BW 100 kHz Sweep 3.867 ms

Occupied Bandwidth Total Power 27.9 dBm

1.1057 MHz

Transmit Freq Error -1.980 kHz OBW Power 99.00 %
x dB Bandwidth 1.362 MHz x dB -26.00 dB
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LTE Band 5 (16-QAM, Band Width 1.4MHz,RB Size 6,RB Offset 0
-26dB Occupied Bandwidth 99% Occupied Bandwidth
Channel No. | Frequency (MHZz) (MHz) (MHz)
20407 824.7 1.366 1.1027
20525 836.5 1.353 1.1049
20643 848.3 1.390 1.1161

Ref 30.00 dBm

it T A e ity [t e A e, '«.‘I

”~
o

" L AL

"J‘L-"'nl- Y -vﬂ wa

#Res BW 30 kHz #VEW 100 kHz

Occupied Bandwidth Total Power 27.3 dBm

1.1027 MHz

Transmit Freq Error 700 Hz OBW Power 99.00 %
x dB Bandwidth 1.366 MHz x dB -26.00 dB
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10 dBidiv Ref 30.00 dBm
Log

frfu- T e e el R e LA e, p-.rl.r.n_,_,J-Fr‘nJ‘-u\\

Center 836.5 MHz Span 2.8 MHz
#Res BW 30 kHz #FVBW 100 kHz Sweep 3.867 ms

Occupied Bandwidth Total Power 27.4 dBm

1.1049 MHz

Transmit Freq Error 1.086 kHz OBW Power 99.00 %
x dB Bandwidth 1.353 MHz x dB -26.00 dB

10 dBidiv Ref 30.00 dBm
Log

r,rf""-#"""‘w-'ﬂv B T T s e I e b
| ¥ T : 5
!

Span 2.8 MHz
#VBW 100 kHz Sweep 3.867 ms

Occupied Bandwidth Total Power
1.1161 MHz

Transmit Freq Error -1.760 kHz OBW Power
x dB Bandwidth 1.390 MHz x dB -26.00 dB
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LTE Band 5 (QPSK, Band Width 3MHz,RB Size 15,RB Offset 0)
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Channel No.

Frequency (MHz)

-26dB Occupied Bandwidth

99% Occupied Bandwidth

(MHz) (MHz)
20415 825.5 3.111 2.7568
20525 836.5 3.118 2.7502
20635 847.5 3.126 2.7508

Ref 30.00 dBm

R L T T S P

Ay 4l

#Res BW 100 kHz

Occupied Bandwidth
2.7568 MHz

Transmit Freq Error
x dB Bandwidth

#FVBW 300 kHz

Total Power

145 Hz OBW Power
3.111 MHz x dB

—y

L e Yy -

Span 6 MHz
Sweep 1ms

29.2 dBm

99.00 %
-26.00 dB
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Ref 30.00 dBm

it i T A T -u-ﬂ.h.a-_._\

e

Center 836.5 MHz Span 6 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1ms

Occupied Bandwidth Total Power 28.7 dBm

2.7502 MHz

Transmit Freq Error -63 Hz OBW Power 99.00 %
x dB Bandwidth 32.118 MHz x dB -26.00 dB

10 dBidiv Ref 30.00 dBm
Log

/. o L T, B SRR S LY, - ...um_,-u«._p.-u-n--n._\l

r
!

f""‘-,f‘

Center 847.5 MHz
#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
2.7508 MHz

Transmit Freq Error -1.543 kHz OBW Power
x dB Bandwidth 3.126 MHz x dB -26.00 dB
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LTE Band 5 (16-QAM, Band Width 3MHz,RB Size 15,RB Offset 0)
-26dB Occupied Bandwidth 99% Occupied Bandwidth
Channel No. | Frequency (MHZz) (MHz) (MHz)
20415 825.5 3.163 2.7435
20525 836.5 3.157 2.7576
20635 847.5 3.141 2.7689

|

il
| L
L i} ‘-ju__...IIMF-}M.‘LI"U"J.|I1-rrtﬂl~‘:"-l-—h-

o |

1
|
]
1

Center 825.5 MHz
#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power

2.7435 MHz

Transmit Freq Error -2.837 kHz OBW Power
X dB Bandwidth 3.163 MHz x dB -26.00 dB
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Ref 30.00 dBm

Unilab
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#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
2.7576 MHz

Transmit Freq Error -4.854 kHz OBW Power
x dB Bandwidth 3.157 MHz x dB

10 dBidiv Ref 30.00 dBm

28.4 dBm

99.00 %
-26.00 dB

Log

#Res BW 100 kHz #VEW 300 kHz

Occupied Bandwidth Total Power
2.7689 MHz

Transmit Freq Error 4.441 kHz OBW Power
x dB Bandwidth 3.141 MHz x dB

-26.00 dB
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LTE Band 5 (QPSK, Band Width 5MHz,RB Size 25,RB Offset 0)

Channel No. | Frequency (MHz) -26dB Occ;J'\ail_elg)Bandwidth 99% OCClJ(R/iI(Ie-ldz;BandWidth
20425 826.5 5.123 4.5196
20525 836.5 5.121 4.5113
20625 846.5 5.073 4.5156

Ref 30.00 dBm

(g e B O S )

Center 826.5 MHz
#Res BW 100 kKHz #VBW 300 kHz

Occupied Bandwidth Total Power 29.6 dBm

4.5196 MHz

Transmit Freq Error 6.075 kHz OBW Power 99.00 %
x dB Bandwidth 5.123 MHz x dB -26.00 dB
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Ref 30.00 dBm

Unilab
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e s e S i VSR YN

Center 836.5 MHz

#Res BW 100 kHz #FBW 300 kHz

Occupied Bandwidth Total Power

4.5113 MHz

3.804 kHz OBW Power
5.121 MH=z x dB

Transmit Freq Error
X dB Bandwidth

Span 10 MHz
Sweep 1.267 ms

29.1 dBm

99.00 %
-26.00 dB

10 dBidiv Ref 30.00 dBm

Log

H'W‘w“w'jrﬂ"""'wl“T“"'_'”‘"'\""‘"""!“”‘A"N' ’ A .,

#Res BW 100 kHz

#VBW 300 kHz

Occupied Bandwidth Total Power

4.5156 MHz

-1.795 kHz OBW Power
5.073 MHz x dB

Transmit Freq Error
x dB Bandwidth

Span 10 MHz
Sweep 1.267 ms

29.2 dBm

99.00 %
-26.00 dB
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LTE Band 5 (16-QAM, Band Width 5MHz,RB Size 25,RB Offset 0)

Unilab
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Channel No. | Frequency (MHz) -26dB Occ;J'\ail_elg)Bandwidth 99% OCClJ(R/iI(Ie-ldz;BandWidth
20425 826.5 5.131 4.5105
20525 836.5 5.123 4.5214
20625 846.5 5.119 4.5053

Ref 30.00 dBm

Center 826.5 MHz

#Res BW 100 kHz #VBW 300 kHz

Total Power

Occupied Bandwidth
4.5105 MHz

3.948 kHz
2.131 MHz x dB

Transmit Freq Error OBW Power

¥ dB Bandwidth

28.6 dBm

899.00 %
-26.00 dB
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10 dBidiv Ref 30.00 dBm
Log

Center 836.5 MHz Span 10 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.267 ms

Occupied Bandwidth Total Power 28.6 dBm

4.5214 MHz

Transmit Freq Error 6.211 kH=z OBW Power 99.00 %
x dB Bandwidth 5.123 MHz x dB -26.00 dB

10 dBidiv Ref 30.00 dBm
Log

e ek ek T e s Y P el '«f\--n.:—n._,u%._‘_,-\,\.r

h

Span 10 MHz
#VBW 300 kHz Sweep 1.267 ms

Occupied Bandwidth Total Power
4.5053 MHz

Transmit Freq Error -1.495 kHz OBW Power 99.00 %
x dB Bandwidth 9,119 MHz x dB -26.00 dB
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LTE Band 5 (QPSK, Band Width 10MHz,RB Size 50,RB Offset 0)
-26dB Occupied Bandwidth 99% Occupied Bandwidth
Channel No. | Frequency (MHZz) (MHz) (MHz)
20450 829.0 10.56 9.0849
20525 836.5 10.54 9.1050
20600 844.0 10.52 9.0940

Ref 30.00 dBm

Center 829 MHz
#Res BW 300 kHz #/BW 1 MHz

Occupied Bandwidth Total Power

9.0849 MHz

Transmit Freq Error -2.476 kHz OBW Power
x dB Bandwidth 10.56 MHz x dB -26.00 dB
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Ref 30.00 dBm

o B T e e e P L e
! 1 1 1 1 L

Center 836.5 MHz Span 20 NMHz
#Res BW 300 kHz #BW 1 MHz Sweep 1ms

Occupied Bandwidth Total Power 28.7 dBm

9.1050 MHz

Transmit Freq Error 8.584 kHz OBW Power 99.00 %
x dB Bandwidth 10.54 MHz x dB -26.00 dB

10 dBidiv Ref 30.00 dBm
Log

ﬁ._\;u__m_.,,amm_‘_w - L

Span 20 MHz
#VBW 1 MHz Sweep 1ms

Occupied Bandwidth Total Power
9.0940 MHz

Transmit Freq Error -6.479 kHz OBW Power 99.00 %
x dB Bandwidth 10.52 MHz x dB -26.00 dB
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LTE Band 5 (16-QAM, Band Width 10MHz,RB Size 50,RB Offset 0)
-26dB Occupied Bandwidth 99% Occupied Bandwidth
Channel No. | Frequency (MHZz) (MHz) (MHz)
20450 829.0 10.47 9.0919
20525 836.5 10.61 9.0997
20600 844.0 10.26 9.0642

Ref 30.00 dBm

= g ST L T SR I S R ey

¥
"y
R,

Span 20 MHz
#Res BW 300 kHz #VBW 1 MHz Sweep 1ms

Occupied Bandwidth Total Power 28.1 dBm

9.0919 MHz

Transmit Freq Error 6.972 kHz OBW Power 99.00 %
x dB Bandwidth 10.47 MHz x dB -26.00 dB
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10 dBidiv Ref 30.00 dBm
Log

Span 20 MHz
#Res BW 300 kHz #VBW 1 MHz Sweep 1ms

Occupied Bandwidth Total Power
9.0997 MHz

Transmit Freq Error 65.949 kHz OBW Power 99.00 %
x dB Bandwidth 10.61 MHz x dB -26.00 dB

10 dBidiv Ref 30.00 dBm
Log

wﬂ-;w'vu.lq. Pty -u,,q. "'-""W\J'!rrq.-'m‘ '_pl"w

#Res BW 300 kHz #FVEW 1 MHz

Occupied Bandwidth Total Power 27.6 dBm

9.0642 MHz

Transmit Freq Error -9.406 kHz OBW Power 99.00 %
x dB Bandwidth 10.26 MHz x dB -26.00 dB
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5.Spurious Emission At Antenna Terminals (+/- 1MHz)

5.1. Test Equipment

Unilab
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Instrument Manufacturer Model Serial No Due Date
Radio Communication Tester R&S CMW500 147483 11/07/2017
Spectrum Analyzer Agilent NOO38A MY51210142 11/04/2017
DC Power Supply Agilent 6612C MY43002989 03/01/2018
The measure equipment had been calibrated once a year.
5.2. Test Setup
| CMW500

5.3. Limit

|[ Nrectional coupler

H;‘Ji‘ clrum
Analyzer

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 + 10log(P) dB.
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5.4. Test Procedure

In the 1TMHz bands immediately outside and adjacent to the frequency block a resolution bandwidth
of at least one percent of the emission bandwidth of the fundamental emission of the transmitter may
be employed to measure the out of band Emissions.

Procedure:

1. The testing follows FCC KDB 971168 v02v02 Section 6.0;

2. The EUT was connected to spectrum analyzer and the CMW500;

3. The band edges of low and high channels for the highest RF powers were measured. Set RBW=
1%O0BW in the 1MHz band immediately outside and adjacent to the band edge.

4. Set spectrum analyzer with RMS detector.

5.5. Uncertainty

The measurement uncertainty is defined as +1.2 dB.
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5.6. Test Result

LTE Band 5 (QPSK, Band Width 1.4MHz,RB Size 1,RB Offset 0,Channel 20407,Frequeny

Mkr1 824.000 MHz
1LOSBId|v Ref 30.00 dBm

Center 824.000 MHz
#Res BW 20 kHz

1LO gBIdw Ref 30.00 dBm

Center 824.000 MHz Span 3.000 MHZ
#Res BW 20 kHz #VBW 62 kHz Sweep 7.200 ms (1001 pts
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LTE Band 5 (QPSK, Band Width 1.4MHz,RB Size 1,RB Offset 5,Channel 20643,Frequeny
848.3MHz)

Mkr1 849.000 MHZ

1LOgBId|v Ref 30.00 dBm

Center 849.000 MHz
#Res BW 20 kHz #VBW 62 kHz

LTE Band 5 (QPSK, Band Width 1.4MHz,RB Size 6,RB Offset 0,Channel 20643,Frequeny
848.3MHz

1LOgBId|v Ref 30.00 dBm

Center 849.000 MHz
#Res BW 20 kHz #VBW 62 kHz Sweep 7.200 ms (1001 pts
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LTE Band 5 (16-QAM, Band Width 1.4MHz,RB Size 1,RB Offset 0,Channel 20407,Frequeny
824.7MHz)

Mkr1 824.000 MHZ
10 dBidiv Ref 30.00 dBm -24.610 dB

Center 824.000 MHz Span 3.000 MH3
#Res BW 20 kHz #VBW 62 kHz Sweep 7.200 ms (1001 pts

LTE Band 5 (16-QAM, Band Width 1.4MHz,RB Size 6,RB Offset 0,Channel 20407,Frequeny
824.7MHz
Mkr1 824.000 MHZ
10 dBIdlv Ref 30.00 dBm -31.307 dBm

T T 1
|
|
I
o
|
| .
=
T
|

Center 824.000 MHz .
#Res BW 20 kHz #VBW 62 kHz Sweep 7.200 ms (1001 pts
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LTE Band 5 (16-QAM, Band Width 1.4MHz,RB Size 1,RB Offset 5,Channel 20643,Frequeny
848.3MHz)

Mkr1 849.000 MHz
10 gBIdlv Ref 30.00 dBm -24.166 dBm

Center 849.000 MHz Span 3.000 MHz
#Res BW 20 kHz #VBW 62 kHz Sweep 7.200 ms (1001 pts)

LTE Band 5 (16-QAM, Band Width 1.4MHz,RB Size 6,RB Offset 0,Channel 20643,Frequeny
848.3MHz)

Mkr1 849.000 MHz
10 dBidiv.  Ref 30.00 dBm -32.044 dBm

Log

0.00 .‘-ggml-----

‘--- ----
----------

Center 849.000 MHz Span 3.000 MHz
#Res BW 20 kHz #VBW 62 kHz Sweep 7.200 ms (1001 pts)
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LTE Band 5 (QPSK, Band Width 3MHz,RB Size 1,RB Offset 0,Channel 20415,Frequeny
825.5MHz)

Mkr1 824.000 MH2
10 gB!dw Ref 30.00 dBm -24.896 dB

----EE\-III-I'!
~ont AN
A

Center 824.000 MHz Span 6.000 MH3
#Res BW 30 kHz #VBW 91 kHz Sweep 6.400 ms (1001 pts

LTE Band 5 (QPSK, Band Width 3MHz,RB Size 15,RB Offset 0,Channel 20415,Frequeny
825.5MHz
Mkr1 824.000 MHZ
10dBidiv  Ref 30.00 dBm -34.376 dB

Log

Center 824.000 MHz Span 6.000 MHZ
#Res BW 30 kHz #VBW 91 kHz Sweep 6.400 ms (1001 pts
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LTE Band 5 (QPSK, Band Width 3MHz,RB Size 1,RB Offset 14,Channel 20635,Frequeny
847.5MHz)
Mkr1 849.000 MHZ
10 gBIdlv Ref 30.00 dBm

1 O O
--III-----
P

Center 849.000 MHz
#Res BW 30 kHz #VBW 91 kHz

LTE Band 5 (QPSK, Band Width 3MHz,RB Size 15,RB Offset 0,Channel 20635,Frequeny
847.5MHz

Mkr1 849.000 MHz
10deidiv__Ref 30.00 dBm -33.146 dBm

og

200 ----------
Yo Ve " e

Center 849.000 MHz Span 6.000 MHz
#Res BW 30 kHz #VBW 91 kHz Sweep 6.400 ms (1001 pts)
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LTE Band 5 (16-QAM, Band Width 3MHz,RB Size 1,RB Offset 0,Channel 20415,Frequeny
825.5MHz)

Mkr1 824.000 MHz

1L%SIB.fdiv Ref 30.00 dBm -25.006 dB

Center 824.000 MHz
#Res BW 30 kHz

Mkr1 824.000 MH3
10 gB!div Ref 30.00 dBm -33.833 dB

e r | Asoodm

Center 824.000 MHz
#Res BW 30 kHz #VBW 91 kHz

Sweep 6400 ms (1 001 pts
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LTE Band 5 (16-QAM, Band Width 3MHz,RB Size 1,RB Offset 14,Channel 20635,Frequeny
847.5MHz)

Mkr1 849.000 MHZ
10dBidiv  Ref 30.00 dBm -25.970 dBm

"+’ [ ] A3.00d8m

Log

Center 849.000 MHz
#Res BW 30 kHz #VBW 91 kHz Sweep 6.400 ms (1001 pts

LTE Band 5 (16-QAM, Band Width 3MHz,RB Size 15,RB Offset 0,Channel 20635,Frequeny
847.5MHz
Mkr1 849.000 MHZ
10 gBIdiv Ref 30.00 dBm -35.131 dB

’ "’ [ -A300dm

Center 849.000 MIHz Span 6.000 MHZ
#Res BW 30 kHz #VBW 91 kHz Sweep 6.400 ms (1001 pts
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LTE Band 5 (QPSK, Band Width 5MHz,RB Size 1,RB Offset 0,Channel 20425,Frequeny
826.5MHz)

Mkr1 824.00 MHZ

10 gBIdiv Ref 30.00 dBm -29.221 dB

Center 824.000 MHz
#Res BW 51 kHz

1LO gBIdw Ref 30.00 dBm

Center 824.000 MHz

Span 10.00 MHZ
#Res BW 51 kHz #VBW 150 kHz Sweep 3.733 ms (1001 pts
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LTE Band 5 (QPSK, Band Width 5MHz,RB Size 1,RB Offset 24,Channel 20625,Frequeny
846.5MHz)

MKr1 849.00 MHZ

32.327 dB

X N N
B R
PEERE NERPA
N el

AL A R X
1

Center 849.000 VIHz Span 10.00 MHZ7
#Res BW 51 kHz #VBW 150 kHz Sweep 3.733 ms (1001 pts

LTE Band 5 (QPSK, Band Width 5MHz,RB Size 25,RB Offset 0,Channel 20625,Frequeny
846.5MHz
Mkr1 849.00 MHz
1L%gsrdiv Ref 30.00 dBm -36.059 dB

Bl I N I I |

Center 849.000 VIHz Span 10.00 MHZ
#Res BW 51 kHz #VBW 150 kHz Sweep 3.733 ms (1001 pts
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LTE Band 5 (16-QAM, Band Width 5MHz,RB Size 1,RB Offset 0,Channel 20425,Frequeny
826.5MHz)

Mkr1 824.00 MHz

E%gBIdiv Ref 30.00 dBm -30.717 dBm

I
A
N N | N
AN
NP B
S

I

VAW

Center £24.000 MHz
#Res BW 51 kHz

Span 10.00 MHz
Sweep 3.733 ms (1001 pts)

Mkr1 824.00 MHA
10 gB!div Ref 30.00 dBm -36.230 dB

Center 824.000 MHz

Span 10.00 MH3
#Res BW 51 kHz #VBW 150 kHz Sweep 3.733 ms (1001 pts
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LTE Band 5 (16-QAM, Band Width 5MHz,RB Size 1,RB Offset 24,Channel 20625,Frequeny
846.5MHz)

Mkr1 849.00 MHz
1Lo gBIdw Ref 30.00 dBm -30.881 dB

Center 849.000 MHz
#Res BW 51 kHz #BW 150 kHz

LTE Band 5 (16-QAM, Band Width 5MHz,RB Size 25,RB Offset 0,Channel 20625,Frequeny
846.5MHz

1LOgBId|v Ref 30.00 dBm

I"WHHW----
A Y B

Center 849.000 MHz Span 10.00 MHz
#Res BW 51 kHz #VBW 150 kHz Sweep 3.733 ms (1001 pts
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LTE Band 5 (QPSK, Band Width 10MHz,RB Size 1,RB Offset 0,Channel 20450,Frequeny
829.0MHz)

Mkr1 824.00 MHz

10 gBIdiv Ref 30.00 dBm -36.543 dB

o N T I I I I
| -----III----
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Center 824.00 MHz Span 20.00 MH3Z
#Res BW 100 kHz #VBW 300 kHz Sweep 1.933 ms (1001 pts

LTE Band 5 (QPSK, Band Width 10MHz,RB Size 50,RB Offset 0,Channel 20450,Frequeny

Mkr1 824.00 MHz
10 gBIdiv Ref 30.00 dBm -37.982 dB

Center 824.00 MHz Span 20.00 MHZ
#Res BW 100 kHz #VBW 300 kHz Sweep 1.933 ms (1001 pts
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LTE Band 5 (QPSK, Band Width 10MHz,RB Size 1,RB Offset 49,Channel 20600,Frequeny
844.0MHz)

MKkr1 849.00 MHZ

1LO§IBId|v Ref 30.00 dBm

Center 849.00 MIHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.933 ms (1001 pts

LTE Band 5 (QPSK, Band Width 10MHz,RB Size 50,RB Offset 0,Channel 20600,Frequeny

844.0MHz
Mkr1 849.00 MHz

10 gBIdw Ref 30.00 dBm -38.504 dBm

B -'W.r.'mw'v -rr 1-----
‘@[] -Asoodm

Center 849.00 MHz Span 20.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.933 ms (1001 pts)
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LTE Band 5 (16-QAM, Band Width 10MHz,RB Size 1,RB Offset 0,Channel 20450,Frequeny
829.0MHz)

Mkr1 824.00 MHz
1Lo dBidiv  Ref 30.00 dBm -36.020 dB

-----IAI----

Center 824.00 MHz Span 20.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.933 ms (1001 pts

LTE Band 5 (16-QAM, Band Width 10MHz,RB Size 50,RB Offset 0,Channel 20450,Frequeny
829.0MHz
Mkr1 824.00 MHz
10 gBIdiv Ref 30.00 dBm -38.913 dBm

I
A I
i N Y O I
o O i

-----I-----I
----------
]

Center 824.00 MHz Span 20.00 MHz
#Res BW 100 kHz #J/BW 300 kHz Sweep 1.933 ms (1001 pts)
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LTE Band 5 (16-QAM, Band Width 10MHz,RB Size 1,RB Offset 49,Channel 20600,Frequeny
844.0MHz)

Mkr1 849.00 MHzZ
10 dBidiv Ref 30.00 dBm -37.236 dB

og

5 1 I
oL rne
I

Center 849.00 MHz
#Res BW 100 kHz

1LOgB.fdw Ref 30.00 dBm

Center 849.00 MHz
#Res BW 100 kHz #VBW 300 kHz

Sweep 1933 ms (1001 pts
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6.Spurious Emission

6.1. Test Equipment

Unilab
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Instrument Manufacturer Model Serial No. Due Date
Spectrum Analyzer Agilent NOO038A MY51210142 11/04/2017
Radio Communication Tester R&S CMW500 147483 11/07/2017
Signal Generator Agilent N5183A MY50140938 01/02/2018
Preamplifier CEM EM30180 3008A0245 02/25/2018

Loop Antenna Schwarzbeck | FMZB1519 1519-020 03/23/2018

Bilog Antenna Schwarzbeck | VULB9160 9160-3316 09/18/2017
VHF-UHF-Biconical Antenna Schwarzbeck | VUBA9117 9117-263 09/18/2017
Broad-Band Horn Antenna Schwarzbeck | BBHA9120D 9120D-942 09/18/2017
Broad-Band Horn Antenna Schwarzbeck | BBHA9120D 9120D-943 09/18/2017

The measure equipment had been calibrated once a year.
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6.2. Test Setup

Conducted Spurious Emission Measurement:

: ! |I directional coupler

EUT

L

Unilab
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CMW500

Spectrum
Analyzer
Radiated Spurious Measurement: below 30MHz

S e Rp Dome

L 1

8o em M — 3m
{Turntable) i

e Ground Plane

Spectrum Analyzer| ——

i

T —— e
AT AT AT YT WiVWAT LT T

e W ALY

[ae ]| EUT

L 1

Suem W —  3m

(Turntable) A

Antennna !
|

.Antenna Tower)

o

‘= Ground Plane
Spectrum Analyzer

FrCE] OO0
(0]

E;;;;}___J

[
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Radiated Spurious Measurement: above 1GHz

FRP Dome _
JAntenna Tower)
Antenna
AE 1 —
sl =

T L

Boem gm —H |

I

- Ground Plane 200 Pre-Amplifier
Spectrum Analyzer| —— OO, I 'I IEDntruﬂE

i

{Turntable)

6.3. Limit

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 + 10log(P) dB.

6.4. Test Procedure

Conducted Spurious Measurement:

a. The testing follows FCC KDB 971168 v02v02 Section 6.0;

b. Place the EUT on a bench and set it in transmitting mode.

c. Connect a low loss RF cable from the antenna port to a spectrum analyzer and CMW500 by a

Directional Couple.

d.EUT Communicate with CMW500, then select a channel for testing.

e. Add a correction factor to the display of spectrum, and then test.

f. The resolution bandwidth of the spectrum analyzer was set at 1 MHz, sufficient scans were taken
to show the out of band Emission if any up to 10th harmonic.

Radiated Spurious Measurement:

a. The testing follows FCC KDB 971168 v02v02 Section 5.8 and ANSI/TIA-603-D-2010 Section
2.2.12;

b. The EUT shall be placed at the specified height on a support, and in the position closest to normal
use as declared by provider.

c. The test antenna shall be oriented initially for vertical polarization and shall be chosen to
correspond to the frequency of the transmitter

d. The output of the test antenna shall be connected to the measuring receiver. The transmitter shall
be switched on and the measuring receiver shall be tuned to the frequency of the transmitter
under test.

e. The test antenna shall be raised and lowered through the specified range of height until a
maximum signal level is detected by the measuring receiver.
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f. The transmitter shall then be rotated through 360° in the horizontal plane, until the maximum
signal level is detected by the measuring receiver.

g. The test antenna shall be raised and lowered again through the specified range of height until a

maximum signal level is detected by the measuring receiver.

h. The maximum signal level detected by the measuring receiver shall be noted.

i. The transmitter shall be replaced by a substitution antenna.

j. The substitution antenna shall be orientated for vertical polarization and the length of the
substitution antenna shall be adjusted to correspond to the frequency of the transmitter.

k. The substitution antenna shall be connected to a calibrated signal generator.

I. If necessary, the input attenuator setting of the measuring receiver shall be adjusted in order to
increase the sensitivity of the measuring receiver.

m. The test antenna shall be raised and lowered through the specified range of height to ensure that
the maximum signal is received.

n. The input signal to the substitution antenna shall be adjusted to the level that produces a level
detected by the measuring receiver, that is equal to the level noted while the transmitter radiated
power was measured, corrected for the change of input attenuator setting of the measuring
receiver.

o. The measurement shall be repeated with the test antenna and the substitution antenna orientated
for horizontal polarization.

p. The measure of the effective radiated power is the larger of the two levels recorded at the input to
the substitution antenna, corrected for gain of the substitution antenna if necessary.

g. The frequency range was checked up to 10" harmonic.

6.5. Uncertainty

The measurement uncertainty is defined as 3.2 dB for Radiated Power Measurement.
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6.6. Test Result

Conducted Spurious Measurement:

LTE Band 5 (QPSK, Band Width 1.4MHz,RB Size 1,RB Offset 0,Channel 20407,Frequeny

Mkr1 174.0 kHz
Ref 0.00 dBm -19.650 dBm

Start 9 kHz Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 288.0 ms (40001 pts)

Mkr1 824.188 MHz
Ref 0.00 dBm 30.357 dBm

Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 93.33 ms (40001 pts)

Note: The signal at point 1 is carrier
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Mkr1 1.427 875 0 GHz
Ref 0.00 dBm -34.305 dBm

Start 1.0000 GHz Stop 1.5000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 2.667 ms (40001 pts)

Mkr1 6.771 63 GHz
Ref 0.00 dBm -29.013 dBm

Start 1.500 GHz Stop 9.000 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 13.33 ms (40001 pts)
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LTE Band 5 (16-QAM, Band Width 1.4MHz,RB Size 1,RB Offset 0,Channel 20643,Frequeny
848.3MHz)

Mkr1 166.5 kHz
-21.100 dBm

Ref 0.00 dBm

Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 288.0 ms (40001 pts)

Mkr1 847.856 MHz
Ref 0.00 dBm 30.106 dBm

1

Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 93.33 ms (40001 pts)

Note: The signal at point 1 is carrier
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Mkr1 1.330 475 0 GHz
Ref 0.00 dBm -34.499 dBm

Start 1.0000 GHz Stop 1.5000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 2.667 ms (40001 pts)

Mkr1 7.128 00 GHz
Ref 0.00 dBm -29.630 dBm

Start 1.500 GHz Stop 9.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 13.33 ms (40001 pts)
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LTE Band 5 (QPSK, Band Width 3MHz,RB Size 1,RB Offset 0,Channel 20415,Frequeny
825.5MHz)

Mkr1 163.5 kHz
Ref 0.00 dBm -19.689 dBm

Start 9 kHz Stop 30.00 MHz
#Res BW 10 kHz : Sweep 288.0 ms (40001 pts)

Mkr1 824.236 MHz
Ref 0.00 dBm 30 13 dBm

Start 30.0 MIHz ) B ) ) Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 93.33 ms (40001 pts)

Note: The signal at point 1 is carrier
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Mkr1 1.318 100 0 GHz
Ref 0.00 dBm -34,768 dBm

Start 1.0000 GHz Stop 1.5000 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 2.667 ms (40001 pts)

Mkr1 6.073 50 GHz
Ref 0.00 dBm -29.471 dBm

Start 1.500 GHz Stop 9.000 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 13.33 ms (40001 pts)
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LTE Band 5 (16-QAM, Band Width 3MHz,RB Size 1,RB Offset 0,Channel 20415,Frequeny
825.5MHz)

Mkr1 160.5 kHz
Ref 0.00 dBm -19.330 dBm

Start 9 kHz Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 288.0 ms (40001 pts)

Mkr1 824.260 MHz
31.387 dBm

Start 30.0 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 93.33 ms (40001 pts)

“Stop 1.0000 GHz

Note: The signal at point 1 is carrier
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Ref 0.00 dBm

L e ————————————————————————————————————

Start 1.0000 GHz
#Res BW 1.0 MHz

Ref 0.00 dBm

Start 1.500 GHz
#Res BW 1.0 MHz

Unilab
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Mkr1 1.454 712 5 GHz
-33.920 dBm

“Stop 1.5000 GHz

#VBW 3.0 MHz Sweep 2.667 ms (40001 pts)

Mkr1 6.047 06 GHz
-28.743 dBm

" Stop 9.000 GHz

#VBW 3.0 MHz Sweep 13.33 ms (40001 pts)
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LTE Band 5 (QPSK, Band Width 5MHz,RB Size 1,RB Offset 0,Channel 20425,Frequeny
826.5MHz

Mkr1 168.0 kHz
Ref 0.00 dBm -20.530 dBm

Sweep 288.0 ms (40001 pts)

Mkr1 824.357 MHz
30.363 dBm

Note: The signal at point 1 is carrier
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Mkr1 1.264 487 5 GHz

-33.651 dBm

Start 1.0000 GHz i  Stop 1.5000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 2.667 ms (40001 pts)

Mkr1 6.634 31 GHz
Ref 0.00 dBm -29.424 dBm

Start 1.500 GHz

Stop 9.000 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 13.33 ms (40001 pts)
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LTE Band 5 (16-QAM, Band Width 5MHz,RB Size 1,RB Offset 0,Channel 20425,Frequeny

826.5MHz)

Ref 0.00 dEBm

Start 9 kHz

#Res BW 10 kHz #VBW 30 kHz

Ref 0.00 dBm

Start 30.0 MHz

#Res BW 100 kHz #VBW 300 kHz

Note: The signal at point 1 is carrier

|

Mkr1 172.5 kHz
-20.060 dBm

Stop 30.00 MHz
Sweep 288.0 ms (40001 pts)

Mkr1 824.382 MHz
30.328 dBm

“Stop 1.0000 GHz
Sweep 93.33 ms (40001 pts)
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Mkr1 1.278 050 0 GHz
Ref 0.00 dBm -34.511 dBm

Start 1.0000 GHz Stop 1.5000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 2.667 ms (40001 pts)

Mkr1 5.691 56 GHz

Ref 0.00 dBm -29.388 dBm

Start 1.500 GHz )
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 13.33 ms (40001 pts)
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LTE Band 5 (QPSK, Band Width 10MHz,RB Size 1,RB Offset 0,Channel 20525,Frequeny
836.5MHz)

Mkr1 176.9 kHz
-21.064 dBm

Ref 0.00 dBm

Start 9 kHz Stop 30.00 MHz
#Res BW 10 kHz #/BW 30 kHz Sweep 288.0 ms (40001 pts)

Mkr1 832.045 MHz
Ref 0.00 dBm 30.988 dBm

Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 93.33 ms (40001 pts)

Note: The signal at point 1 is carrier
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Mkr1 1.331 175 0 GHz

-34.345 dBm

Ref 0.00 dBm

Start 1.0000 GHz Stop 1.5000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 2.667 ms (40001 pts)

Mkr1 5.969 44 GHz
Ref 0.00 dBm -29.387 dBm

Start 1.500 GHz " Stop 9.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 13.33 ms (40001 pts)
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LTE Band 5 (16-QAM, Band Width 10MHz,RB Size 1,RB Offset 0,Channel 20450,Frequeny
829.0MHz)

Mkr1 170.2 kHz
Ref 0.00 dBm -19.476 dBm

Start 9 kHz ' "~ Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 288.0 ms (40001 pts)

Mkr1 839.611 MHz

Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 93.33 ms (40001 pts)

Note: The signal at point 1 is carrier
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Mkr1 1.412 162 § GHz
Ref 0.00 dBm -34.337 dBm

Start 1.0000 GHz Stop 1.5000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 2.667 ms (40001 pts)

Mkr1 7.396 50 GHz
Ref 0.00 dBm -29.131 dBm

Stop 9.000 GHz
#VBW 3.0 MHz Sweep 13.33 ms (40001 pts)
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Radiated Spurious Measurement:

LTE Band 5 (QPSK, Band Width 1.4MHz,RB Size 1,RB Offset 0,Channel 20407,Frequeny
824.7MHz)

9KHz to 30MHz

The low frequency, which started from 9KHz to 30MHz, was pre-scanned and the result which was
20dB lower than the limit line, and that was not reported per 2.1057 (c).

30MHz to 1GHz

Ant. SG Cable
Frequency (MHz) | Pol. Reading | Loss
(H/NV) | (dBm) (dB)

Channel 20407 (824.7MHz)

Gain EIRP Limit Margin
(dBi) (dBm) | (dBm) | (dB)

598.6 H -45.11 2.86 -2.44 -50.41 | -13 -37.41
598.6 V -44 .55 2.86 -2.44 -49.85 | -13 -36.85
Above 1GHz
Ant. SG Cable

Gain EIRP Limit Margin

Frequency (MHz) | Pol. | Reading | Loss | iy | (4Bm) | (dBm) | (dB)

(HV) | (dBm) | (dB)
Channel 20407 (824.7MHz)

1650.3 H -41.76 7.13 9.4 -38.49 | -13 -25.49
1650.3 \Y -42.25 7.13 9.4 -38.98 | -13 -25.98
24751 H -47.65 8.32 10.5 -44.47 | -13 -31.47
24751 \Y -46.55 8.32 10.5 -43.37 | -13 -30.37
3297.8 H -49.78 9.43 11.5 -46.71 | -13 -33.71
3297.8 \Y -48.48 9.43 11.5 -45.41 | -13 -32.41
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LTE Band 5 (QPSK, Band Width 3MHz,RB Size 1,RB Offset 0,Channel 20415,Frequeny
825.5MHz)

9KHz to 30MHz

The low frequency, which started from 9KHz to 30MHz, was pre-scanned and the result which was
20dB lower than the limit line, and that was not reported per 2.1057 (c).

30MHz to 1GHz

Ant. SG Cable
Frequency (MHz) | Pol. Reading | Loss
(HV) | (dBm) (dB)

Channel 20415 (825.5MHz)

Gain EIRP Limit Margin
(dBi) (dBm) | (dBm) | (dB)

593.1 H -44 67 2.86 -2.44 -4997 | -13 -36.97
593.1 \Y -45.54 2.86 -2.44 -50.84 | -13 -37.84
Above 1GHz
Ant. SG Cable

Gain EIRP Limit Margin

Frequency (MHz) | Pol. Reading | Loss (dBi) | (dBm) | (dBm) | (dB)

(HV) | (dBm) (dB)
Channel 20415 (825.5MHz)

1651 H -43.48 6.13 9.4 -40.21 | -13 -27.21
1651 \Y -45.21 6.13 9.4 -41.94 | -13 -28.94
2476.5 H -45.56 7.32 10.5 -42.38 | -13 -29.38
2476.5 \ -45.32 7.32 10.5 -42.14 | -13 -29.14
3302 H -46.35 8.43 11.5 -43.28 | -13 -30.28
3302 \ -48.64 8.43 11.5 -45.57 | -13 -32.57
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LTE Band 5 (QPSK, Band Width 5MHz,RB Size 1,RB Offset 0,Channel 20425,Frequeny
826.5MHz)

9KHz to 30MHz

The low frequency, which started from 9KHz to 30MHz, was pre-scanned and the result which was
20dB lower than the limit line, and that was not reported per 2.1057 (c).

30MHz to 1GHz

Ant. SG Cable
Frequency (MHz) | Pol. Reading | Loss
(H/NV) | (dBm) (dB)

Channel 20425 (826.5MHz)

Gain EIRP Limit Margin
(dBi) (dBm) | (dBm) | (dB)

594 .2 H -46.35 2.86 -2.44 -51.65 | -13 -38.65
594 .2 V -47.34 2.86 -2.44 -52.64 | -13 -39.64
Above 1GHz
Ant. SG Cable

Gain EIRP Limit Margin

Frequency (MHz) Pol. Reading | Loss (dBi) (dBm) | (dBm) | (dB)

(HV) | (dBm) | (dB)
Channel 20425 (826.5MHz)

1654 H -48.32 6.13 9.4 -45.05 | -13 -32.05
1654 \Y -47.54 6.13 9.4 -44.27 | -13 -31.27
2480.5 H -46.56 7.32 10.5 -43.38 | -13 -30.38
2480.5 \Y -44.23 7.32 10.5 -41.05 | -13 -28.05
3307 H -49.52 8.43 11.5 -46.45 | -13 -33.45
3307 \Y -48.56 8.43 11.5 -45.49 | -13 -32.49




Unilab(Shanghai) Co.,Ltd. Unilab

Report No. : UL05420170420FCC013-1 Page 79 of 87
LTE Band 5 (QPSK, Band Width 10MHz,RB Size 1,RB Offset 0,Channel 20450,Frequeny
829.0MHz)

9KHz to 30MHz

The low frequency, which started from 9KHz to 30MHz, was pre-scanned and the result which was
20dB lower than the limit line, and that was not reported per 2.1057 (c).

30MHz to 1GHz

Ant. SG Cable
Frequency (MHz) | Pol. Reading | Loss
(H/NV) | (dBm) (dB)

Channel 20450 (829MHz)

Gain EIRP Limit Margin
(dBi) (dBm) | (dBm) | (dB)

595.8 H -47.52 2.86 -2.44 -52.82 | -13 -39.82
595.8 \Y -45.54 2.86 -2.44 -50.84 | -13 -37.84
Above 1GHz
Ant. SG Cable , o .
Frequency (MHz) | Pol. Reading | Loss Gain EIRP Limit Margin

(HNV) | (dBm) | (dB) (dBi) | (dBm) | (dBm) | (dB)

Channel 20450 (829MHz)

1659 H -47.65 6.13 9.4 -44.38 | -13 -31.38
1659 \Y -46.38 6.13 9.4 -43.11 | 13 -30.11
2488 H -49.52 7.32 10.5 -46.34 | -13 -33.34
2488 \Y -47.35 7.32 10.5 -4417 | -13 -31.17
3317 H -48.34 8.43 11.5 -45.27 | -13 -32.27
3317 \Y -46.62 8.43 11.5 -43.55 | -13 -30.55
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7. Frequency Stability Under Temperature & Voltage Variations

7.1. Test Equipment

Instrument Manufacturer Model Serial No. Due Date
Spectrum Analyzer Agilent N9O038A MY51210142 11/04/2017
Radio Communication Tester R&S CMW500 147483 11/07/2017
DC Power Supply Agilent 6612C MY43002989 03/01/2018
Temperature Chamber WEISS DU/20/40 58226017340050 01/02/2018

The measure equipment had been calibrated once a year.

7.2. Test Setup

Temperature Chamber

CMW500 Seas

Wariable Power Supply

7.3. Limit

The frequency stability shall be sufficient to ensure that the fundamental emission
stays within the authorized frequency block.

Limit <£2.5 ppm
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7.4. Test Procedure

1. The testing follows FCC KDB 971168 v02v02 Section 9.0;

2.Frequency Stability Under Temperature Variations:

The equipment under test was connected to an external AC or DC power supply and input rated
voltage. RF output was connected to a frequency counter or CMW500. The EUT was placed inside
the temperature chamber.

EUT 20°C operating frequency as reference frequency. Turn EUT off and set the chamber
temperature to -30°C. After the temperature stabilized for approximately 30 minutes recorded the
frequency. Repeat step measure with 10°C increased per stage until the highest temperature of

+50°C reached.
3.Frequency Stability Under Voltage Variations:

Set chamber temperature to 20°C. Use a variable AC power supply / DC power source to power the

EUT and set the voltage to rated voltage.
Reduce the input voltage to specify extreme voltage variation (£15%) and endpoint, record
the maximum frequency change.

7.5. Uncertainty

The measurement uncertainty is defined as+10 Hz.
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7.6. Test Result

Unilab
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LTE Band 5 (QPSK, Band Width 1.4MHz,RB Size 1,RB Offset 0,Channel 20407)
Frequency Stability under Temperature

'Il'sgrgilzrla(t% r;a Test (I?vrﬁ_'qzu)ency De(vl_llazt)lon Limit(Hz)
-30 824.7 2.82 +2061.75

-20 824.7 2.92 +2061.75

-10 824.7 3.26 +2061.75

0 824.7 1.30 +2061.75

10 824.7 1.95 +2061.75

20 824.7 0.89 +2061.75

30 824.7 1.87 +2061.75

40 824.7 2.27 +2061.75

50 824.7 242 +2061.75

Frequency Stability under Voltage

DC \(/\c/);tage Test (Iivrl?_'qzu)ency De(vl_llazt)lon Limit(Hz)
4.75 824.7 2.31 +2061.75

15 824.7 2.82 +2061.75

32 824.7 2.29 +2061.75
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LTE Band 5 (16-QAM, Band Width 1.4MHz,RB Size 1,RB Offset 0,Channel 20643)
Frequency Stability under Temperature
'Il'r?{grri/eaza(t% r;a Test (I?Vrlilqzl;ency De(vl_llazt)lon Limit(Hz)
-30 848.3 1.58 +2061.75
-20 848.3 0.64 +2061.75
-10 848.3 2.16 +2061.75
0 848.3 1.23 +2061.75
10 848.3 1.92 +2061.75
20 848.3 3.02 +2061.75
30 848.3 0.84 +2061.75
40 848.3 0.67 +2061.75
50 848.3 1.34 +2061.75
Frequency Stability under Voltage
DC \(/\c/);tage Test (I?\;ilqzl;ency De(vl_llazt)lon Limit(Hz)
4.75 848.3 1.26 +2061.75
15 848.3 1.54 +2061.75
32 848.3 1.53 +2061.75
LTE Band 5 (QPSK, Band Width 3MHz,RB Size 1,RB Offset 0,Channel 20415)
Frequency Stability under Temperature
'Il'str;\r;:/eaza(t% r)e Test (I?Vrlilqzl;ency De(vl_llazt)lon Limit(Hz)
-30 825.5 -0.58 +2063.75
-20 825.5 -0.30 +2063.75
-10 825.5 -0.47 +2063.75
0 825.5 -0.72 +2063.75
10 825.5 -0.46 +2063.75
20 825.5 -1.24 +2063.75
30 825.5 -0.89 +2063.75
40 825.5 -0.62 +2063.75
50 825.5 -0.40 +2063.75
Frequency Stability under Voltage
DC \(/\c/);tage Test (I?\;ilqzl;ency De(vl_llazt)lon Limit(Hz)
4.75 825.5 -0.46 +2063.75
15 825.5 -0.23 +2063.75
32 825.5 -0.33 +2063.75
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LTE Band 5 (16-QAM, Band Width 3MHz,RB Size 1,RB Offset 0,Channel 20415)
Frequency Stability under Temperature
'Il'r?{grri/eaza(t% r)e Test (I?Vrlilqzl;ency De(vl_llazt)lon Limit(Hz)
-30 825.5 1.12 +2118.75
-20 825.5 0.46 +2118.75
-10 825.5 1.23 +2118.75
0 825.5 1.46 +2118.75
10 825.5 0.84 +2118.75
20 825.5 0.77 +2118.75
30 825.5 0.72 +2118.75
40 825.5 0.37 +2118.75
50 825.5 0.21 +2118.75
Frequency Stability under Voltage
DC \(/\c/);tage Test (I?\;ilqzl;ency De(vl_llazt)lon Limit(Hz)
4.75 825.5 0.32 +2118.75
15 825.5 0.52 +2118.75
32 825.5 0.82 +2118.75
LTE Band 5 (QPSK, Band Width 5MHz,RB Size 1,RB Offset 0,Channel 20425)
Frequency Stability under Temperature
'Il'str;\r;:/eaza(t% r)e Test (I?Vrlilqzl;ency De(vl_llazt)lon Limit(Hz)
-30 826.5 2.04 +2066.25
-20 826.5 1.96 +2066.25
-10 826.5 2.36 +2066.25
0 826.5 1.55 +2066.25
10 826.5 3.13 +2066.25
20 826.5 1.97 +2066.25
30 826.5 2.89 +2066.25
40 826.5 2.29 +2066.25
50 826.5 2.61 +2066.25
Frequency Stability under Voltage
DC \(/\c/);tage Test (I?\;ilqzl;ency De(vl_llazt)lon Limit(Hz)
4.75 826.5 2.06 +2066.25
15 826.5 1.75 +2066.25
32 826.5 2.47 +2066.25
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LTE Band 5 (16-QAM, Band Width 5MHz,RB Size 1,RB Offset 0,Channel 20425)
Frequency Stability under Temperature
Pttt S N i)
-30 826.5 3.01 +2066.25
-20 826.5 3.75 +2066.25
-10 826.5 3.45 +2066.25
0 826.5 2.90 +2066.25
10 826.5 2.32 +2066.25
20 826.5 3.45 +2066.25
3.0 826.5 3.32 +2066.25
3.8 826.5 4.16 +2066.25
4.5 826.5 4.61 +2066.25
Frequency Stability under Voltage
DC \(/\c/);tage Test (I?\;ilqzl;ency De(vl_llazt)lon Limit(Hz)
4.75 826.5 3.72 +2066.25
15 826.5 3.56 +2066.25
32 826.5 4.05 +2066.25
LTE Band 5 (QPSK, Band Width 10MHz,RB Size 1,RB Offset 0,Channel 20525)
Frequency Stability under Temperature
'Il'str;\r;:/eaza(t% r)e Test (I?Vrlilqzl;ency De(vl_llazt)lon Limit(Hz)
-30 836.5 0.13 +2072.5
-20 836.5 0.03 +2072.5
-10 836.5 -0.23 +2072.5
0 836.5 0.24 +2072.5
10 836.5 0.49 +2072.5
20 836.5 -0.41 +2072.5
30 836.5 -0.16 +2072.5
40 836.5 -0.79 +2072.5
50 836.5 -0.86 +2072.5
Frequency Stability under Voltage
DC \(/\c/);tage Test (I?\;ilqzl;ency De(vl_llazt)lon Limit(Hz)
4.75 836.5 -0.46 +2072.5
15 836.5 0.92 +2072.5
32 836.5 0.96 +2072.5
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LTE Band 5 (16-QAM, Band Width 10MHz,RB Size 1,RB Offset 0,Channel 20600)
Frequency Stability under Temperature
'Il'r?{grri/eaza(t% r;a Test (I?Vrlilqzl;ency De(vl_llazt)lon Limit(Hz)
-30 844.0 -0.78 +2072.5
-20 844.0 -1.07 +2072.5
-10 844.0 -0.44 +2072.5
0 844.0 -0.39 +2072.5
10 844.0 -0.30 +2072.5
20 844.0 -0.51 +2072.5
30 844.0 -0.47 +2072.5
40 844.0 -0.67 +2072.5
50 844.0 -0.16 +2072.5
Frequency Stability under Voltage
DC \(/\c/);tage Test (I?\;ilqzl;ency De(vl_llazt)lon Limit(Hz)
4.75 844.0 1.47 +2072.5
15 844.0 1.32 +2072.5
32 844.0 1.96 +2072.5
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8.Attachment

PHOTOGRAPHS OF TEST SETUP

Please refer to the file named “RF Setup Photos”.

PHOTOGRAPHS OF EUT

Please refer to the two files named“External Photos”and” Internal Photos” .

----End of the report----



