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1 CERTIFICATION

PRODUCT: LTE Module
MODEL NO.: Messi-V
BRAND: Universal Global Scientific Industrial Co., Ltd.
APPLICANT: Universal Scientific Industrial Co., Ltd.
TESTED: Jul. 14, 2013 ~ Jul. 22, 2013
TEST SAMPLE: Production Unit
TEST STANDARDS: FCC Part 27, Subpart C, F, L

FCC Part 2
ANSI| C63.4-2003

The above equipment (model: Messi-V) has been tested by Bureau Veritas
Consumer Products Services (H.K.) Ltd., Taoyuan Branch, and found compliance
with the requirement of the above standards. The test record, data evaluation &
Equipment Under Test (EUT) configurations represented herein are true and accurate
accounts of the measurements of the sample’s EMC characteristics under the
conditions specified in this report.

\/éfa }’/ an
/€ u 67

PREPARED BY , DATE: Jul. 22, 2013

Vera Huang / Specialist

APPROVED BY : SCMM O/‘CKJ , DATE:  Jul. 22, 2013

Sam Chen / Assistant Manager
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2 SUMMARY OF TEST RESULTS

B URR
&

The EUT has been tested according to the following specifications:

LTE BAND 13
STANDARD
SECTION TEST TYPE RESULT REMARK
2.1046 Maximum Peak Output Power Limit: . o
27.50(d)(4) |max. 3 watts e.r.p peak power PASS |Meet the requirement of limit.
22'%05545 Frequency Stability PASS |Meet the requirement of limit.
2.1049 Occupied Bandwidth PASS |Meet the requirement of limit
27.53(h) P q '
27.50(d)(5) |Peak to average ratio PASS |Meet the requirement of limit.
27.53(h) Band Edge Measurements PASS |Meet the requirement of limit.
2.1051 . . . -
27.53(h) Conducted Spurious Emissions PASS |Meet the requirement of limit.
Meet the requirement of limit.
2.1053 : . . . . o
27.53(h) Radiated Spurious Emissions PASS |Minimum passing margin is
' -4.90dB at 1572.80MHz.
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LTE BAND 4

STANDARD
SECTION TEST TYPE AND LIMIT RESULT REMARK
2.1046 Maximum Peak Output Power PASS |Meet the requirement of limit
27.50(d)(4) P g '
2.1055 . . -
27 54 Frequency Stability PASS |Meet the requirement of limit.
2.1049 Occupied Bandwidth PASS |Meet the requirement of limit
27.53(h) P a '
27.50(d)(5) |Peak to average ratio PASS |Meet the requirement of limit.
27.53(h) Band Edge Measurements PASS |Meet the requirement of limit.
2.1051 . . . -
27.53(h) Conducted Spurious Emissions PASS |Meet the requirement of limit.
21053 Meet the requirement of limit.
27‘ 53(h) Radiated Spurious Emissions PASS  |Minimum passing margin is

-9.51dB at 6903.60MHz.

2.1 MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated

for tests performed on the EUT as specified in CISPR 16-4-2:

MEASUREMENT FREQUENCY UNCERTAINTY
Conducted emissions 150kHz~30MHz 2.44 dB
30MHz ~ 200MHz 2.93dB
. o 200MHz ~1000MHz 2.95dB
Radiated emissions
1GHz ~ 18GHz 2.26 dB
18GHz ~ 40GHz 1.94 dB

This uncertainty represents an expanded uncertainty expressed at approximately the

95% confidence level using a coverage factor of k=2.

Report No.: RF130527C07B
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2.2 TEST SITE AND INSTRUMENTS

DESCRIPTION & DATE OF | DUE DATE OF
MANUFACTURER MODEL NO. SERIALNO. 11| iBRATION| CALIBRATION
Test Receiver
ROHDE 2 SCHWARZ ESCI 100424 Aug. 21, 2012 | Aug. 20, 2013
Spectrum Analyzer
S OHDE & SCHWARZ FSU43 101261 Dec. 17, 2012 | Dec. 16, 2013
BILOG Antenna
CCHWARZBECK VULB9168 9168-472 Mar. 25, 2013 | Mar. 24, 2014
HORN Antenna
SCHWARZBECK BBHA 9120 D 9120D-969 Jan. 07, 2013 | Jan. 06, 2014
HORN Antenna
SCHWARZBECK BBHA 9170 9170-480 Dec. 25, 2012 | Dec. 24, 2013
Loop Antenna HFH2-Z22 100070 Jan. 31, 2012 | Jan. 30, 2014
Er,\jgrlnp"f'er EMC 012645 980115 Dec. 28, 2012 | Dec. 27, 2013
Er,\jgrlnp"f'er EMC 184045 980116 Dec. 28, 2012 | Dec. 27, 2013
Eﬁgﬁ“p"f'er EMC 330H 980112 Dec. 28, 2012 | Dec. 27, 2013
RF signal cable
HUBERTSUHNNER SUCOFLEX 104 309219/4 Oct. 19, 2012 | Oct. 18, 2013
RF signal cable
HUBERTSUHNNER SUCOFLEX 104 250130/4 Oct. 19, 2012 | Oct. 18, 2013
RF signal cable RG-213 NA Dec. 29, 2012 | Dec. 28, 2013
Worken
Software E3 NA NA NA
6.120103
er':te””a Tower MFA-440H NA NA NA
:A“Fm Table MFT-201SS NA NA NA
Antenna Tower &Turn
Table Controller MF-7802 NA NA NA
MF

NOTE: 1. The calibration interval of the above test instruments is 12 months and the calibrations are
traceable to NML/ROC and NIST/USA.
2. The test was performed in HwaYa Chamber 10.
3. The horn antenna and HP preamplifier (model: 8449B) are used only for the measurement
of emission frequency above 1GHz if tested.
4. The FCC Site Registration No. is 690701.
5. The IC Site Registration No. is IC 7450F-10.
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3 GENERAL INFORMATION

3.1 GENERAL DESCRIPTION OF EUT

PRODUCT LTE Module
MODEL NO. Messi-V
POWER SUPPLY 3.3Vdc from power supply
MODULATION LTE Band 13 QPSK, 16QAM
TECHNOLOGY LTE Band 4 OPSK. 160AM
LTE Band 13
Channel Bandwidth: 5MHz 779.5MHz ~ 784.5MHz
LTE Band 13
Channel Bandwidth: 10MHz 782MHz
LTE Band 4
idth- 1712.5MHz ~1752.5MHz
FREQUENCY RANGE Channel Bandwidth: 5MHz
chan e 1715MHz ~1750MHz
Channel Bandwidth: 10MHz
LTE Band 4
Channel Bandwidth: 15MHz 1717.5MHz ~1747.5MHz
LTE Band 4
Channel Bandwidth: 20MHz 1720MHz ~1745MHz
LTE Band 13
Channel Bandwidth: 5MHz 4M49G7D
LTE Band 13
Channel Bandwidth: 10MHz 8M94W7D
LTE Band 4
idth- 4M49G7D
EMISSION DESIGNATOR Channel Bandwidth: 5SMHz
LTE Band 4 aM92G 7D
Channel Bandwidth: 10MHz
LTE Band 4
Channel Bandwidth: 15MHz 13M4W7D
LTE Band 4
Channel Bandwidth: 20MHz 17MOW7D
LTE Band 13
idth- 156.31mW
MAX. ERP POWER (W) Channel Bandwidth: 5MHz
LTE Band 13 148.25mW
Channel Bandwidth: 10MHz :
LTE Band 4
Channel Bandwidth: 5MHz 242.49mW
LTE Band 4
idth- 236.59mwW
MAX. EIRP POWER (mW) Channel Bandwidth: 10MHz
LTE Band 4 50,44
Channel Bandwidth: 15MHz :
LTE Band 4 ST

Channel Bandwidth: 20MHz
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CATEGORY 3

ANTENNA TYPE Fixed External Antenna
DATA CABLE Refer to Note as below
I/0 PORTS Refer to users’ manual

ACCESSORY DEVICES Refer to Note as below

NOTE:
1. The above EUT information was declared by manufacturer and for more detailed features
description, please refer to the manufacturer's specifications or User's Manual.

3.2 CONFIGURATION OF SYSTEM UNDER TEST

Power
Supply —l_ EUT

*Test Table

3.3 DESCRIPTION OF SUPPORT UNITS

The EUT has been tested as an independent unit together with other necessary
accessories or support units. The following support units or accessories were used to
form a representative test configuration during the tests.

NO. PRODUCT BRAND MODEL NO. SERIAL NO. FCC ID
POWER
1 TOP WARD 6306A
SUPPLY 713585 N/A
NO. SIGNAL CABLE DESCRIPTION OF THE ABOVE SUPPORT UNITS
1 IN/A

NOTE: All power cords of the above support units are non shielded (1.8m).
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3.4 DESCRIPTION OF TEST MODES

Pre-Scan has been conducted to determine the worst-case mode from all possible
combinations between available modulations, data rates, XYZ axis and antenna ports
The worst case was found as listed below for radiated emission. Following channel(s)
was (were) selected for the final test as listed below:

BAND AXIS FOR RADIATED EMISSION
LTE Band 13 X
ERP/EIRP
LTE Band 4 Z
LTE Band 13 X
RADIATED EMISSION
LTE Band 4 X
LTE Band 13
AVAILABLE CHANNEL
TEST ITEM TESTED CHANNEL MODULATION MODE
CHANNEL BANDWIDTH
23205, 23230, 23255 5MHz QPSK, 16QAM 1 RB/ 12 RB Offset
ERP 23205 to 23255
23230 10MHz QPSK, 16QAM 1 RB /49 RB Offset
FREQUENCY 23205, 23230, 23255 5MHz QPSK 1 RB/ 12 RB Offset
23205 to 23255
STABILITY 23230 10MHz QPSK 1 RB / 49 RB Offset
OCCUPIED 23205, 23230, 23255 5MHz QPSK, 16QAM | 25 RB /0 RB Offset
23205 to 23255
BANDWIDTH 23230 10MHz QPSK, 16QAM 25 RB / 0 RB Offset
PEAK TO 23205, 23230, 23255 5MHz QPSK, 16QAM 1 RB /0 RB Offset
23205 to 23255
AVERAGE RATIO 23230 10MHz QPSK, 16QAM 1 RB /0 RB Offset
QPSK 1 RB /0 RB Offset
23205 5MHz
QPSK 25 RB / 0 RB Offset
QPSK 1 RB / 24 RB Offset
BAND EDGE 23205 to 23255 23255 5MHz
QPSK 25 RB / 0 RB Offset
QPSK 1 RB /0 RB Offset
23230 10MHz
QPSK 50 RB / 0 RB Offset
CONDCUDETED 23230 5MHz QPSK 1 RB /0 RB Offset
23205 to 23255
EMISSION 23230 10MHz QPSK 1 RB /0 RB Offset
1 RB/ 12 RB Offset
23205, 23230, 23255 5MHz QPSK
RADIATED 25 RB / 0 RB Offset
23205 to 23255
EMISSION 1 RB / 49 RB Offset
23230 10MHz QPSK
50 RB / 0 RB Offset

Note: This device was tested under all bandwidths, RB configurations and modulations. The worst case
were found in QPSK modulation.
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LTE Band 4

AVAILABLE CHANNEL
TEST ITEM TESTED CHANNEL MODULATION MODE
CHANNEL BANDWIDTH
19975 to 20375 | 19975, 20175, 20375 5MHz QPSK, 16QAM 1 RB /0 RB Offset
EIRp 20000 to 20350 | 20000, 20175, 20350 10MHz QPSK, 16QAM 1 RB /0 RB Offset
20025 to 20325 | 20025, 20175, 20325 15MHz QPSK, 16QAM 1 RB /0 RB Offset
20050 to 20300 | 20050, 20175, 20300 20MHz QPSK, 16QAM 1 RB /0 RB Offset
19975 to 20375 20175 5MHz QPSK 1 RB /0 RB Offset
FREQUENCY | 20000 to 20350 20175 10MHz QPSK 1 RB /0 RB Offset
STABILITY 20025 to 20325 20175 15MHz QPSK 1 RB /0 RB Offset
20050 to 20300 20175 20MHz QPSK 1 RB /0 RB Offset
19975 to 20375 | 19975, 20175, 20375 5MHz QPSK, 16QAM 25 RB /0 RB Offset
OCCUPIED 20000 to 20350 | 20000, 20175, 20350 10MHz QPSK, 16QAM 50 RB / 0 RB Offset
BANDWIDTH | 20025 to 20325 | 20025, 20175, 20325 15MHz QPSK, 16QAM 75 RB / 0 RB Offset
20050 to 20300 | 20050, 20175, 20300 20MHz QPSK, 16QAM 100 RB / 0 RB Offset
19975 to 20375 | 19975, 20175, 20375 5MHz QPSK, 16QAM 1 RB /0 RB Offset
PEAK TO 20000 to 20350 | 20000, 20175, 20350 10MHz QPSK, 16QAM 1 RB /0 RB Offset
AVERAGE RATIO | 20025 to 20325 | 20025, 20175, 20325 15MHz QPSK, 16QAM 1 RB /0 RB Offset
20050 to 20300 | 20050, 20175, 20300 20MHz QPSK, 16QAM 1 RB /0 RB Offset
1 RB /0 RB Offset
19975 5MHz QPSK
25 RB / 0 RB Offset
19975 to 20375
1 RB/ 24 RB Offset
20375 5MHz QPSK
25 RB / 0 RB Offset
1 RB /0 RB Offset
20000 10MHz QPSK
50 RB / 0 RB Offset
20000 to 20350
1 RB /49 RB Offset
20350 10MHz QPSK
50 RB / 0 RB Offset
BAND EDGE
1 RB /0 RB Offset
20025 15MHz QPSK
75 RB / 0 RB Offset
20025 to 20325
1 RB/ 74 RB Offset
20325 15MHz QPSK
75 RB / 0 RB Offset
1 RB /0 RB Offset
20050 20MHz QPSK
100 RB / 0 RB Offset
20050 to 20300
1 RB /99 RB Offset
20300 20MHz QPSK
100 RB / 0 RB Offset
Report No.: RF130527C07B 12 of 67 Report Format Version 5.0.0
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TEST ITEM AVAILABLE | e oren cnanner | CPANNEL L yobuLaTion MODE
CHANNEL BANDWIDTH

19975 to 20375 20175 5MHz QPSK 1 RB /0 RB Offset
CONDCUDETED | 20000 to 20350 20175 10MHz QPSK 1 RB /0 RB Offset
EMISSION 20025 to 20325 20175 15MHz QPSK 1 RB /0 RB Offset
20050 to 20300 20175 20MHz QPSK 1 RB /0 RB Offset
19975 to 20375 20175 5MHz QPSK 1 RB /0 RB Offset
RADIATED 20000 to 20350 20175 10MHz QPSK 1 RB /0 RB Offset
EMISSION 20025 to 20325 20175 15MHz QPSK 1 RB /0 RB Offset
20050 to 20300 20175 20MHz QPSK 1 RB /0 RB Offset

Note: This device was tested under all bandwidths, RB configurations and modulations. The worst case
were found in QPSK modulation.

TEST CONDITION:

TEST ITEM ENVIRONMENTAL INPUT POWER TESTED BY
CONDITIONS

ERP/EIRP 25deg. C, 65%RH 3.3vdc Howard Kao

FREQUENCY STABILITY 25deg. C, 65%RH 3.3Vvdc Howard Kao

OCCUPIED BANDWIDTH 25deg. C, 65%RH 3.3vdc Howard Kao

BAND EDGE 25deg. C, 65%RH 3.3Vvdc Howard Kao

CONDCUDETED EMISSION 25deg. C, 65%RH 3.3vdc Howard Kao
RADIATED EMISSION 25deg. C, 65%RH 120Vac, 60Hz Kay Wu

3.5 GENERAL DESCRIPTION OF APPLIED STANDARDS

The EUT is a RF product. According to the specifications of the manufacturer, it must
comply with the requirements of the following standards:

FCC 47 CFR Part 2

FCC 47 CFR Part 27
ANSI C63.4-2003
ANSI/TIA/EIA-603-C 2004

NOTE: All test items have been performed and recorded as per the above standards.
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4 TEST TYPES AND RESULTS

4.1 OUTPUT POWER MEASUREMENT

4.1.1 LIMITS OF OUTPUT POWER MEASUREMENT

Fixed, mobile, and portable (hand-held) stations operating in the 1710-1755 MHz

band are limited to 1 watt EIRP.

Portable stations (hand-held devices) operating in the 704-716 MHz band are limited
to 3 watts ERP.

Portable stations (hand-held devices) operating in the 777-787MHz, 776-793 MHz
band are limited to 3 watts ERP.

4.1.2 TEST PROCEDURES

EIRP / ERP MEASUREMENT:

a. All measurements were done at low, middle and high operational frequency
range.

b. Substitution method is used for E.ILR.P measurement. In the semi-anechoic
chamber, EUT placed on the 0.8m height of Turn Table, rotated the table around
360 degrees to search the maximum radiation power and receiver antenna shall
be rotated vertical and horizontal polarization and moved height from 1m to 4m to
find the maximum polar radiated power. The “Read Value” is the spectrum reading
the maximum power value.

c. The substitution horn antenna is substituted for EUT at the same position and
signals generator export the CW signal to the substitution antenna via a tx cable.
Rotated the Turn Table and moved receiving antenna to find the maximum
radiation power. Adjust output power level of S.G to get a Value of spectrum
reading equal to “Read Value” of step b. Record the power level of S.G

d. EIRP = Output power level of S.G - TX cable loss + Antenna gain of substitution

horn.E.R.P power can be calculated form E.I.R.P power by subtracting the gain of
dipole, E.R.P power = E.I.R.P power - 2.15dBi.
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CONDUCTED POWER MEASUREMENT:

The EUT was set up for the maximum power with LTE link data modulation and link
up with simulator. Set the EUT to transmit under low, middle and high channel and
record the power level shown on simulator.

4.1.3 TEST SETUP

EIRP / ERP MEASUREMENT:

I |

Radio ahsorhing material  gielded Case Ground Plane

Spectrum

]

a o
a
a o
[ B &}

For the actual test configuration, please refer to the attached file (Test Setup Photo).

CONDUCTED POWER MEASUREMENT:

COMMUNICATION

SIMULATOR EUT

For the actual test configuration, please refer to the attached file (Test Setup Photo).
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4.1.4 TEST RESULTS

AVERAGE CONDUCTED OUTPUT POWER (dBm)

LTE Band 13
BW Modulation CH Frequency RB RB Offset MPR Target Measured

(MHz) Power Power

23205 779.5 1 0 0 23.8 2291

23230 782 1 0 0 23.8 23.32

23255 784.5 1 0 0 23.8 23.31

23205 779.5 1 12 0 23.8 23.43

23230 782 1 12 0 23.8 23.41

23255 784.5 1 12 0 23.8 23.32

23205 779.5 1 24 0 23.8 23.38

23230 782 1 24 0 23.8 23.21

23255 784.5 1 24 0 23.8 23.3

23205 779.5 12 0 1 23.8 23.41

5 MHz QPSK 23230 782 12 0 1 23.8 23.79
23255 784.5 12 0 1 23.8 23.34

23205 779.5 12 6 1 23.8 23.65

23230 782 12 6 1 23.8 23.47

23255 784.5 12 6 1 23.8 23.39

23205 779.5 12 13 1 23.8 23.45

23230 782 12 13 1 23.8 23.55

23255 784.5 12 13 1 23.8 23.6

23205 779.5 25 0 1 23.8 23.42

23230 782 25 0 1 23.8 23.44

23255 784.5 25 0 1 23.8 23.59
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LTE Band 13

BW Modulation CH Frequency RB RB Offset MPR Target Measured
(MHz) Power Power
23205 779.5 1 0 1 23.8 22.68
23230 782 1 0 1 23.8 23.09
23255 784.5 1 0 1 23.8 23.08
23205 779.5 1 12 1 23.8 23.2
23230 782 1 12 1 23.8 23.18
23255 784.5 1 12 1 23.8 23.09
23205 779.5 1 24 1 23.8 23.15
23230 782 1 24 1 23.8 22.98
23255 784.5 1 24 1 23.8 23.07
23205 779.5 12 0 2 23.8 23.18
5 MHz 16QAM 23230 782 12 0 2 23.8 23.56
23255 784.5 12 0 2 23.8 23.11
23205 779.5 12 6 2 23.8 23.42
23230 782 12 6 2 23.8 23.24
23255 784.5 12 6 2 23.8 23.16
23205 779.5 12 13 2 23.8 23.22
23230 782 12 13 2 23.8 23.32
23255 784.5 12 13 2 23.8 23.37
23205 779.5 25 0 2 23.8 23.19
23230 782 25 0 2 23.8 23.21
23255 784.5 25 0 2 23.8 23.36
LTE Band 13
BW Modulation CH Frequency RB RB Offset MPR Target Measured
(MHz) Power Power
23230 782 1 0 0 23.9 23.1
23230 782 1 24 0 23.9 23.77
23230 782 1 49 0 23.9 23.81
QPSK 23230 782 25 0 1 23.9 23.42
23230 782 25 12 1 23.9 23.57
23230 782 25 25 1 23.9 23.61
10 MHz 23230 782 50 0 1 23.9 23.42
23230 782 1 0 1 23.9 22.86
23230 782 1 24 1 23.9 23.53
23230 782 1 49 1 23.9 23.57
16QAM 23230 782 25 0 2 23.9 23.18
23230 782 25 12 2 23.9 23.33
23230 782 25 25 2 23.9 23.37
23230 782 50 0 2 23.9 23.18
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LTE Band 4

Frequency Target Measured
BW Modulation CH RB RB Offset MPR

(MHz) Power Power

19975 1712.5 1 0 0 23.9 22.4

20175 1732.5 1 0 0 23.9 22.84

20375 1752.5 1 0 0 23.9 22.12

19975 1712.5 1 12 0 23.9 22.7

20175 1732.5 1 12 0 23.9 22.58

20375 1752.5 1 12 0 23.9 22.1

19975 1712.5 1 24 0 23.9 22.28

20175 1732.5 1 24 0 23.9 22.06

20375 1752.5 1 24 0 23.9 22.05

19975 1712.5 12 0 1 23.9 23.45

QPSK 20175 1732.5 12 0 1 23.9 23.33
20375 1752.5 12 0 1 23.9 22.97

19975 1712.5 12 6 1 23.9 23.4

20175 1732.5 12 6 1 23.9 23.02

20375 1752.5 12 6 1 23.9 22.86

19975 1712.5 12 13 1 23.9 23.4

20175 1732.5 12 13 1 23.9 22.92

20375 1752.5 12 13 1 23.9 22.75

19975 1712.5 25 0 1 23.9 23.3

20175 1732.5 25 0 1 23.9 22.9

5 MHz 20375 1752.5 25 0 1 23.9 22.74
19975 1712.5 1 0 1 23.9 22.25

20175 1732.5 1 0 1 23.9 22.69

20375 1752.5 1 0 1 23.9 21.97

19975 1712.5 1 12 1 23.9 22.55

20175 1732.5 1 12 1 23.9 22.43

20375 1752.5 1 12 1 23.9 21.95

19975 1712.5 1 24 1 23.9 22.13

20175 1732.5 1 24 1 23.9 21.91

20375 1752.5 1 24 1 23.9 21.9

19975 1712.5 12 0 2 23.9 23.3

16QAM 20175 1732.5 12 0 2 23.9 23.18
20375 1752.5 12 0 2 23.9 22.82

19975 1712.5 12 6 2 23.9 23.25

20175 1732.5 12 6 2 23.9 22.87

20375 1752.5 12 6 2 23.9 22.71

19975 1712.5 12 13 2 23.9 23.25

20175 1732.5 12 13 2 23.9 22.77

20375 1752.5 12 13 2 23.9 22.6

19975 1712.5 25 0 2 23.9 23.15

20175 1732.5 25 0 2 23.9 22.75

20375 1752.5 25 0 2 23.9 22.59
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LTE Band 4

Frequency Target Measured
BW Modulation CH RB RB Offset MPR
(MHz) Power Power
20000 1715 1 0 0 23.9 22.49
20175 1732.5 1 0 0 23.9 22.93
20350 1750 1 0 0 23.9 22.21
20000 1715 1 24 0 23.9 22.79
20175 1732.5 1 24 0 23.9 22.67
20350 1750 1 24 0 23.9 22.19
20000 1715 1 49 0 23.9 22.37
20175 1732.5 1 49 0 23.9 22.15
20350 1750 1 49 0 23.9 22.14
20000 1715 25 0 1 23.9 23.54
QPSK 20175 1732.5 25 0 1 23.9 23.42
20350 1750 25 0 1 23.9 23.06
20000 1715 25 12 1 23.9 23.49
20175 1732.5 25 12 1 23.9 23.11
20350 1750 25 12 1 23.9 22.95
20000 1715 25 25 1 23.9 23.49
20175 1732.5 25 25 1 23.9 23.01
20350 1750 25 25 1 23.9 22.84
20000 1715 50 0 1 23.9 23.39
20175 1732.5 50 0 1 23.9 22.99
10MHz 20350 1750 50 0 1 23.9 22.83
20000 1715 1 0 1 23.9 22.15
20175 1732.5 1 0 1 23.9 22.59
20350 1750 1 0 1 23.9 21.87
20000 1715 1 24 1 23.9 22.45
20175 1732.5 1 24 1 23.9 22.33
20350 1750 1 24 1 23.9 21.85
20000 1715 1 49 1 23.9 22.03
20175 1732.5 1 49 1 23.9 21.81
20350 1750 1 49 1 23.9 21.8
20000 1715 25 0 2 23.9 23.2
16QAM 20175 1732.5 25 0 2 23.9 23.08
20350 1750 25 0 2 23.9 22.72
20000 1715 25 12 2 23.9 23.15
20175 1732.5 25 12 2 23.9 22.77
20350 1750 25 12 2 23.9 22.61
20000 1715 25 25 2 23.9 23.15
20175 1732.5 25 25 2 23.9 22.67
20350 1750 25 25 2 23.9 22.5
20000 1715 50 0 2 23.9 23.05
20175 1732.5 50 0 2 23.9 22.65
20350 1750 50 0 2 23.9 22.49
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LTE Band 4

Frequency Target Measured
BW Modulation CH RB RB Offset MPR
(MHz) Power Power
20025 1717.5 1 0 0 23.9 22.58
20175 1732.5 1 0 0 23.9 23.02
20325 1747.5 1 0 0 23.9 22.3
20025 1717.5 1 37 0 23.9 22.88
20175 1732.5 1 37 0 23.9 22.76
20325 1747.5 1 37 0 23.9 22.28
20025 1717.5 1 74 0 23.9 22.46
20175 1732.5 1 74 0 23.9 22.24
20325 1747.5 1 74 0 23.9 22.23
20025 1717.5 36 0 1 23.9 23.63
QPSK 20175 1732.5 36 0 1 23.9 23.51
20325 1747.5 36 0 1 23.9 23.15
20025 1717.5 36 19 1 23.9 23.58
20175 1732.5 36 19 1 23.9 23.2
20325 1747.5 36 19 1 23.9 23.04
20025 1717.5 36 39 1 23.9 23.58
20175 1732.5 36 39 1 23.9 23.1
20325 1747.5 36 39 1 23.9 22.93
20025 1717.5 75 0 1 23.9 23.48
20175 1732.5 75 0 1 23.9 23.08
15 MHz 20325 1747.5 75 0 1 23.9 22.92
20025 1717.5 1 0 1 23.9 22.43
20175 1732.5 1 0 1 23.9 22.87
20325 1747.5 1 0 1 23.9 22.15
20025 1717.5 1 37 1 23.9 22.73
20175 1732.5 1 37 1 23.9 22.61
20325 1747.5 1 37 1 23.9 22.13
20025 1717.5 1 74 1 23.9 22.31
20175 1732.5 1 74 1 23.9 22.09
20325 1747.5 1 74 1 23.9 22.08
20025 1717.5 36 0 2 23.9 23.48
16QAM 20175 1732.5 36 0 2 23.9 23.36
20325 1747.5 36 0 2 23.9 23
20025 1717.5 36 19 2 23.9 23.43
20175 1732.5 36 19 2 23.9 23.05
20325 1747.5 36 19 2 23.9 22.89
20025 1717.5 36 39 2 23.9 23.43
20175 1732.5 36 39 2 23.9 22.95
20325 1747.5 36 39 2 23.9 22.78
20025 1717.5 75 0 2 23.9 23.33
20175 1732.5 75 0 2 23.9 22.93
20325 1747.5 75 0 2 23.9 22.77
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LTE Band 4

Frequency Target Measured
BW Modulation CH RB RB Offset MPR
(MHz) Power Power
20050 1720 1 0 0 23.9 22.81
20175 1732.5 1 0 0 23.9 23.25
20300 1745 1 0 0 23.9 22.53
20050 1720 1 50 0 23.9 23.11
20175 1732.5 1 50 0 23.9 22.99
20300 1745 1 50 0 23.9 22.51
20050 1720 1 99 0 23.9 22.69
20175 1732.5 1 99 0 23.9 22.47
20300 1745 1 99 0 23.9 22.46
20050 1720 50 0 1 23.9 23.86
QPSK 20175 1732.5 50 0 1 23.9 23.74
20300 1745 50 0 1 23.9 23.38
20050 1720 50 25 1 23.9 23.81
20175 1732.5 50 25 1 23.9 23.43
20300 1745 50 25 1 23.9 23.27
20050 1720 50 50 1 23.9 23.81
20175 1732.5 50 50 1 23.9 23.33
20300 1745 50 50 1 23.9 23.16
20050 1720 100 0 1 23.9 23.71
20175 1732.5 100 0 1 23.9 23.31
20MHz 20300 1745 100 0 1 23.9 23.15
20050 1720 1 0 1 23.9 22.45
20175 1732.5 1 0 1 23.9 22.89
20300 1745 1 0 1 23.9 22.17
20050 1720 1 50 1 23.9 22.75
20175 1732.5 1 50 1 23.9 22.63
20300 1745 1 50 1 23.9 22.15
20050 1720 1 99 1 23.9 22.33
20175 1732.5 1 99 1 23.9 22.11
20300 1745 1 99 1 23.9 22.1
20050 1720 50 0 2 23.9 23.5
16QAM 20175 1732.5 50 0 2 23.9 23.38
20300 1745 50 0 2 23.9 23.02
20050 1720 50 25 2 23.9 23.45
20175 1732.5 50 25 2 23.9 23.07
20300 1745 50 25 2 23.9 22.91
20050 1720 50 50 2 23.9 23.45
20175 1732.5 50 50 2 23.9 22.97
20300 1745 50 50 2 23.9 22.8
20050 1720 100 0 2 23.9 23.35
20175 1732.5 100 0 2 23.9 22.95
20300 1745 100 0 2 23.9 22.79
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AVERAGE ERP (dBm)
LTE BAND 13
CHANNEL BANDWIDTH: 5MHz QPSK

Frequency LVL Correction Polarization
Plane | Channel (MHZ) (dBm) Factor(dB) ERP(dBm) ERP(mW) (HV)
23205 779.5 -8.52 32.24 21.57 143.55 H
23230 782 -8.08 32.17 21.94 156.31 H
23255 784.5 -8.13 32.11 21.83 152.41 H
X
23205 779.5 -27.15 32.43 3.13 2.06 \%
23230 782 -26.74 32.42 3.53 2.25 \%
23255 784.5 -26.87 32.46 3.44 2.21 \%
CHANNEL BANDWIDTH: 5MHz 16QAM
Frequency LVL Correction Polarization
Plane | Channel (MHZ) (dBm) Factor(dB) ERP(dBm) ERP(mW) (HV)
23205 779.5 -8.60 32.24 21.49 140.93 H
23230 782 -8.68 32.17 21.34 136.14 H
23255 784.5 -8.46 32.11 21.50 141.25 H
X
23205 779.5 -27.14 32.43 3.14 2.06 V
23230 782 -26.78 32.42 3.49 2.23 \%
23255 784.5 -26.57 32.46 3.74 2.37 \Y
CHANNEL BANDWIDTH: 10MHz QPSK
Frequency LVL Correction Polarization
Plane | Channel (MHZ) (dBm) Factor(dB) ERP(dBm) ERP(mMW) (HV)
23230 782 -8.57 32.17 21.45 139.64 H
X
23230 782 -26.45 32.42 3.82 241 \%
CHANNEL BANDWIDTH: 10MHz 16QAM
Frequency LVL Correction Polarization
Plane | Channel (MHZ) (dBm) Factor(dB) ERP(dBm) ERP(mW) (HV)
23230 782 -8.31 32.17 21.71 148.25 H
X
23230 782 -26.53 32.42 3.74 2.37 \%
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AVERAGE EIRP (dBm)
LTE BAND 4
CHANNEL BANDWIDTH: 5MHz QPSK

Plane | Channel Fr‘z&‘;igcy ( d";;) g;’;:src(té‘;; EIRP(dBm) | EIRP(mW) PO'?:/ZVa)“o”
19975 17125 -33.37 36.45 3.08 2.03
20175 1732.5 -33.65 36.80 3.15 2.06 H
20375 1752.5 -33.22 36.94 3.72 2.36 H
g 19975 17125 -13.65 37.28 23.63 230.52 \Y
20175 1732.5 -14.19 37.63 23.44 220.80 Vv
20375 1752.5 -14.22 37.64 23.42 219.79 Vv
CHANNEL BANDWIDTH: 5MHz 16QAM
Plane | Channel F'e(mezr;cy ( dL;r';]) E;’;trsf(tég EIRP(dBm) | EIRP(mW) PO'?S/ZVa)“O”
19975 17125 -33.44 36.45 3.01 2.00 H
20175 1732.5 -33.27 36.80 3.53 2.25 H
20375 1752.5 -33.57 36.94 3.37 2.17 H
z 19975 17125 -13.43 37.28 23.85 242.49 V
20175 17325 -14.37 37.63 23.26 211.84 V
20375 1752.5 -13.81 37.64 23.83 241.55 V
Report No.: RF130527C07B 23 of 67 Report Format Version 5.0.0

Reference No.: 130708C09




CHANNEL BANDWIDTH: 10MHz QPSK

Plane | Channel Fr‘z&‘;igcy ( d";;) g;’;:src(té‘;; EIRP(@ABm) | EIRP(mW) PO'?:/ZVa)“o”
20000 1715 -33.08 36.45 3.37 2.17
20175 1732.5 -33.68 36.80 3.12 2.05 H
20350 1750 -33.36 36.94 3.58 2.28 H
g 20000 1715 -14.28 37.28 23.00 199.39 \Y
20175 1732.5 -14.49 37.63 23.14 206.06 Vv
20350 1750 -14.08 37.64 23.56 226.99 Vv
CHANNEL BANDWIDTH: 10MHz 16QAM
Plane | Channel F'e(mezr;cy ( dL;r';]) E;’;trsf(tég EIRP(dBm) | EIRP(MW) PO'?S/ZVa)”O”
20000 1715 -33.22 36.45 3.23 2.10 H
20175 1732.5 -33.35 36.80 3.45 2.21 H
20350 1750 -33.78 36.94 3.16 2.07 H
z 20000 1715 -14.13 37.28 23.15 206.40 \Y
20175 17325 -13.89 37.63 23.74 236.59 V
20350 1750 -14.60 37.64 23.04 201.37 V
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CHANNEL BANDWIDTH: 15MHz QPSK

Plane | Channel Fr‘z&‘;igcy ( d";;) g;’;:src(té‘;; EIRP(dBm) | EIRP(mW) PO'?:/ZVa)“o”
20025 17175 -33.43 36.45 3.02 2.00
20175 1732.5 -33.38 36.80 3.42 2.20 H
20325 1747.5 -33.40 36.94 3.54 2.26 H
g 20025 1717.5 -13.29 37.28 23.99 250.44 \Y
20175 1732.5 -13.73 37.63 23.90 245.47 Vv
20325 1747.5 -14.23 37.64 23.41 219.28 Vv
CHANNEL BANDWIDTH: 15MHz 16QAM
Plane | Channel F'e(mezr;cy ( dL;r';]) E;’;trsf(tég EIRP(dBm) | EIRP(mW) PO'?S/ZVa)“O”
20025 17175 -33.01 36.45 3.44 2.21 H
20175 1732.5 -32.98 36.80 3.82 2.41 H
20325 17475 -33.37 36.94 3.57 2.28 H
z 20025 1717.5 -14.05 37.28 23.23 210.23 \Y
20175 17325 -13.66 37.63 23.97 249.46 V
20325 1747.5 -13.89 37.64 23.75 237.14 V
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CHANNEL BANDWIDTH: 20MHz QPSK

Plane | Channel Fr‘z&‘;igcy ( dL|\3/ r';) g;’;:src(té‘;; EIRP(@ABm) | EIRP(mW) PO'?:/ZVa)“o”
20050 1720 -33.35 36.45 3.10 2.04
20175 | 17325 | -33.40 36.80 3.40 2.19 H
20300 1745 -33.55 36.94 3.39 2.18 H
z 20050 1720 -13.51 37.28 23.77 238.07 Vv
20175 1732.5 -13.80 37.63 23.83 241.55 Vv
20300 1745 -14.54 37.64 23.10 204.17 Vv

CHANNEL BANDWIDTH: 20MHz 16QAM

Plane | Channel F'e(mezr;cy ( dL;r';]) E;’;trsf(tég EIRP(dBm) | EIRP(mW) PO'?S/ZVa)“O”
20050 1720 -33.14 36.45 3.31 2.14 H
20175 1732.5 -33.13 36.80 3.67 2.33 H
20300 1745 -33.06 36.94 3.88 2.45 H
z 20050 1720 -14.14 37.28 23.14 205.92 \%
20175 1732.5 -14.13 37.63 23.50 223.87 \%
20300 1745 -14.17 37.64 23.47 222.33 \Y%
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4.2 FREQUENCY STABILITY MEASUREMENT

4.2.1 LIMITS OF FREQUENCY STABILITY MEASUREMENT

The frequency stability shall be sufficient to ensure that the fundamental emissions
stay within the authorized bands of operation.

4.2.2 TEST PROCEDURE

a. Device is placed at the oven room. The oven room could control the temperatures
and humidity. Power warm up is at least 15 min and power applied should perform
before recording frequency error.

b. EUT is connected the external power supply to control the DC input power. The
test voltage range is from minimum to maximum working voltage. Each step shall
be record the frequency error rate.

c. The temperature range step is 10 degrees in this test items. All temperature levels
shall be hold the £0.5°C during the measurement testing. The each temperature
step shall be at least 0.5 hours, consider the EUT could be test under the stability
condition.

NOTE: The frequency error was recorded frequency error from the communication simulator.

4.2.3 TEST SETUP

OVEN ROOM

COMMUNICATION
SIMULATOR

ANTENNA

EXTERNAL POWER SOURCE

EUT
DC POWER SUPPLY
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4.2.4 TEST RESULTS

FREQUENCY ERROR (ppm)
VOLTAGE LTE BAND 4 LTE BAND 13 LIMIT
(Volts) (ppm)
5MHz 10MHz 15MHz 20MHz 5MHz 10MHz
3.3 0.0045 0.0062 0.0077 0.0019 -0.005 -0.005 25
3.125 0.0080 0.0085 0.0062 -0.0034 0.003 0.002 2.5
4.4 0.0098 0.0023 0.0037 0.0021 -0.025 0.002 25

NOTE: The applicant defined the normal working voltage of the power supply is from 3.125Vdc to

4.4Vdc.
FREQUENCY ERROR (ppm)
TEMP. (C) LTE BAND 4 LTE BAND 13 E_p”p\)/lr’ln-l;
SMHz 10MHz 15MHz 20MHz 5MHz 10MHz
-30 0.0011 -0.0060 0.0010 0.0041 -0.002 0.010 2.5
-20 0.0034 0.0076 -0.0005 -0.0006 -0.014 0.005 2.5
-10 0.0010 0.0025 -0.0007 0.0040 -0.017 -0.004 2.5
0 0.0076 0.0062 0.0069 0.0020 -0.023 -0.001 2.5
10 0.0057 0.0029 0.0070 0.0068 -0.029 -0.003 2.5
20 -0.0090 -0.0085 -0.0026 0.0109 0.002 -0.002 2.5
30 -0.0020 -0.0029 0.0002 0.0047 -0.008 0.005 2.5
40 0.0077 -0.0012 0.0095 0.0002 -0.016 0.003 2.5
50 0.0111 0.0017 -0.0042 0.0027 0.007 0.002 2.5
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4.3 OCCUPIED BANDWIDTH MEASUREMENT

4.3.1 LIMITS OF OCCUPIED BANDWIDTH MEASUREMENT

The width of a frequency band such that, below the lower and above the upper

frequency limits, the mean powers emitted are each equal to a specified percentage
0.5 %of the total mean power of a given emission.

4.3.2 TEST SETUP

COMMUNICATION
SIMULATOR POWER SPLITTER 1 SPECTRUM
ANALYZER
30dB ATTENUATION
PAD
EUT

4.3.3 TEST PROCEDURES

a. The conducted occupied bandwidth used the power splitter via EUT RF power
connector between simulation base station and spectrum analyzer.

b. Use OBW measurement function of Spectrum analyzer to measure 99 %
occupied bandwidth.
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4.3.4 TEST RESULTS

LTE BAND 13

CHANNEL BANDWIDTH: 5MHz CHANNEL BANDWIDTH: 10MHz

99% OCCUPIED 99% OCCUPIED

FREQUENCY|  BANDWIDTH (MH2) | crannee | FREQUENCY | BANDWIDTH (MH2)
(MHz) (MHz)
QPSK | 16QAM QPSK 16QAM

23205 779.5 4.4830 4.4839

23230 782.0 4.4927 4.4915 23230 782.0 8.9315 8.9402
23255 784.5 4.4844 4.4854

CHANNEL

SPECTRUM PLOT OF WORST VALUE
5MHz / QPSK 5MHz / 16QAM

gflent Spectrum Analyze - Occupied BW
W

gflent Spectrum Analyze - Occupied BW
W

u g E15ENT YR 8102 124 0 19, 2013 1 g T YR TB/0L:20PA 0 19, 2013
enter Freq 782.000000 MHz Center Freq: T82.000000 MHz Radio Std: None q ¥ enter Freq 782.000000 MHz Center Freq: T82.000000 MHz Radio 5td: Nene Frequency
== Trig: Free Run AvglHold> 11 == Trig: Free Run AvglHold> 11
IFGain:Low #Atten: 30 dB Radic Device: BTS | IFGain:Low BAtten: 30 dB Radio Device: BTS
Ref Offset 15 dB Ref Offset 15 dB
10 dBrdiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log——T Log——T
20 Center Freq 200 Center Freq
100 782.000000 MHz 100 782.000000 MHz
0 s ’ &
0.00 i ‘L 0.00 f ‘L
0.0 7 T oo
. ,./’ \ 1 20 T
S AR s e i e
00 00
00 00
<00 <00 1
CF Step| CF Step|
[Center 782 MHz ‘Span 10 MHz auto Man. [Center 782 MHz ‘Span 10 MHz Auto | Man.
[#¥Res BW 100 kHz #VBW 300 kHz #Sweep 300 ms{|—— [#Res BW 100 kHz #VBW 300 kHz #Sweep 300 ms{|——
Occupied Bandwidth Total Power 24.6 dBm Freq Offset Occupied Bandwidth Total Power 24.7 dBm Freq Offset
4.4927 MHz O+ 4.4915 MHz O+
Transmit Freq Error -2.562 kHz OBW Power 99.00 % Transmit Freq Error -382 Hz OBW Power 99.00 %
x dB Bandwidth 4.936 MHz x dB -26.00 dB x dB Bandwidth 5.027 MHz x dB -26.00 dB
= sTaTUS = sTaTUS
10MHz / QPSK 10MHz / 16QAM
Agilent Specirum Analyzer - Occupied BW Agllent Spectrum Analyzer - Gocupied BW
. T oL =1 INT AMALISIOFE | (8i25-45PM )10, am3 W R g =y 03 08,25:34 P A 18, 2013
jarker 1 -— Hz | Gancar Freq: 762.000000 MHz Radio Std: Nona TraceiDetector arker 1 - Hz | Center Fraq: 782.000000 MHz Radio Std: Nene Marker
 Trig: Free Run AvglHold>11 5 Trig:Fras Run ‘AvglHold> 11 ]
FGainlow  #Atten: 30 48 Radio Device: BTS | IFGainlow ©  BAtten:30 dB Radio Device: BTS Select Marker
»
Ref Offset 16 dB Ref Offset 16 dB 1
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
o
Clear Write| Normal
100
et o N—
o ‘ am 4 }
100 ,
10 L. Average} N Delta
i Pl 200 1 p— |
et M
= - M \“wn-n-.»\. y— £ f . :
0.0/
o max Hotfl | “ of
o =00
o <00
Min Holdl [ iCenter 782 MHz ‘Span 20 MHz|
Center 782 MHz ‘Span 20 MHz| -
liRes BW 100 kHz #VEW 300 kHz #Sweep 300 m [fRes BW 100 kHz #VBW 300 kHz #Sweep 300 ms|
Occupied Bandwidth Total Power 25.0dBm Detectorl ]| - Occupied Bandwidth Total Power 2.3 d8m Propertes»
werage
8.9315 MHz . 8.9402 MHz
Transmit Freq Error 6.728kHz  OBW Power 99.00 % Transmit Freq Error 6.156kHz  OBW Power 80.00 % More
x dB Bandwidth 9,626 MHz x dB 26,00 dB x dB Bandwidth 9.701 MHz x dB -26.00 dB 1of2
= —
= san
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LTE BAND 4

CHANNEL BANDWIDTH: 5SMHz

CHANNEL BANDWIDTH: 10MHz

CHANNEL

FREQUENCY

99% OCCUPIED
BANDWIDTH (MHz)

CHANNEL

FREQUENCY

99% OCCUPIED
BANDWIDTH (MHz)

(MHz)

QPSK

16QAM

(MHz)

QPSK 16QAM

19975 1712.5

4.4787

4.4763

20000 1715.0

8.9091 8.8997

20175 1732.5

44771

4.4785

20175 1732.5

8.9093 8.9023

20375 1752.5

4.4851

4.4796

20350 1750.0

8.9248 8.9062

SPECTRUM PLOT OF WORST VALUE

Agilent Spectrum Analyze - Occupied DW
WL

5MHz / QPSK

S5MHz / 16QAM

gflent Spectrum Analyzer - Occupied BW
W -

: CEIEE & 07 1440 FIA 14 38, 2013 1 g I & 711355 A 14 15, 2013
enter Freq 1.752500000 GHz Center Freq: 1752500000 GHz Radio Std: None 9 ¥ enter Freq 1.752500000 GHz Center Freq: 1.752600000 GHz Radio 5td: Nene Frequency
== Trig: Free Run AvglHold:>1i1 == Trig: Free Run AvglHold> 11
WFGaindow — #ARen: 30 dB Radio Device: BTS IFGaintow © AAtten: 30 dB Radic Device: BTS
Ref Offset 16 4B Ref Offset 16 dB
10 dBJdiv Ref 30.00 dBm 10 dBIdiv Ref 30.00 dBm
Log
200 Center Freq 200 Center Freq
1a0) 1752500000 GHz| Il ... 1.752500000 GHz
Fo ™ Lot
00 0.00
| |
-0 i L 0.0 +
00 W“‘“"W-‘K‘H \"WM 200 ﬂ‘ylt “\\N :
=00 1 BT Haline *
a0 -40.0
o =00
200 <00
CF Step| CF Step|
Center 1.753 GHz span 1o mng]|, "% Mz flcenter 1753 Gz Span 10 MH||, hiriz
#Res BW 100 kHz #VBW 300 kHz #Sweep 300ms||—— Y )¥Res BW 100 kHz #VBW 300 kHz #Sweep 300 ms||——
Occupied Bandwidth Total Power 24.1 dBm FreqOffset Occupied Bandwidth Total Power 22.5 dBm Freq Offset
4.4851 MHz oH3 4.4796 MHz oH
Transmit Freq Error 5.122 kHz OBW Power 99.00 % Transmit Freq Error 5.821 kHz OBW Power 99.00 %
x dB Bandwidth 5.090 MHz x dB -26.00 dB x dB Bandwidth 4.976 MHz x dB -26.00 dB
= smatus = sTaTUS
10MHz / QPSK 10MHz / 16QAM
Agilent Spectrum Analyzer - Occupled BW Agilent Spectrum Analyzer - Occupled BW
T R 2 ST 0 07.0229 14 4 39, 2013 W P g 03 701334 0 18, 2013
enter Freq 1.750000000 GHz Center Freq: 1750000000 GHz Radio Std: None Frequency enter Freq 1.750000000 GHz ] Center Freq: 1750000000 GHz Radio Std: None Frequency
o5 Trig: Free Run AvglHold> 11 =55 Trig: Fras Run ‘AvglHold> 11
K GainLow © SAtten: 30 dB Radio Device: BTS IFGainiLow © BAtten: 30 4B Radio Device: BTS
Ref Offset 15 dB Ref Offset 16 4B
10 dB/div Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
-oa Log—— T
200 Center Freq 200 Center Freq
10| 1750000000 GHz{ I ff - 1750000000 GHz.
000 \ 000 1 1
10 + 100 } L
a0 sl N o |
R S — -y ]
I ] 200 e
WM b g
10 00
=0 00
e00 <00
CF Step| CF Step|
Center 1.75 GHz Span 20 MRz, ., 2% "l licenter 1.75 Gz Span 20 MHg][,, 2070000 M
[¥Res BW 100 kHz #VBW 300 kHz #Sweep 300 ms||—— [¥Res BW 100 kHz #VBW 300 kHz #Sweep 300 ms||——
Occupied Bandwidth Total Power 24.6 dBm Freq Offset Occupied Bandwidth Total Power 23.1dBm Freq Offset
8.9248 MHz 0 Hz 8.9062 MHz o+
Transmit Freq Error 16.376 kHz OBW Power 99.00 % Transmit Freq Error 15.702 kHz OBW Power 99.00 %
x dB Bandwidth 10.00 MHz x dB -26.00 dB x dB Bandwidth 9.495 MHz x dB -26.00 dB
= aatus = sTaus
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LTE BAND 4

CHANNEL BANDWIDTH: 15MHz

CHANNEL BANDWIDTH: 20MHz

FREQUENCY
CHANNEL

99% OCCUPIED

BANDWIDTH (MHz) CHANNEL

(MHz)

QPSK 16QAM

FREQUENCY
(MHz)

99% OCCUPIED
BANDWIDTH (MHz)

QPSK 16QAM

20025 1717.5 13.312 13.317 20050 1720 17.709 17.715
20175 1732.5 13.343 13.354 20175 1732.5 17.770 17.782
20325 1747.5 13.370 13.373 20300 1745 17.847 17.852

SPECTRUM PLOT OF WORST VALUE

Agilent Spectrum Analyze - Occupied DW
7

L :
enter Freq 1.747500000 GHz

15MHz / QPSK

e Y
Center Fraq: 1747500000 GHz

gflent Spectrum Analyzer - Occupied BW
07:33:12 FA 4 35, 2013 0 P

15MHz / 16QAM

C : i & 713214 FA 0 15, 2013
Radio Std: None 9 ¥ enter Freq 1.747500000 GHz Center Freq: 1.747500000 GHz Radio 5td: Nene Frequency
=" Trig: Free Run AvglHold:>1i1 == Trig: Free Run AvglHold> 11
IF Gain:low FAtten: 30 dB Radio Device: BTS IFGain:Low BAtten: 30 dB Radic Device: BTS
Ref Offset 15 dB Ref Offset 16 4B
10 dB/div Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Y — Log———T————
200 Center Freq 2 Center Freq
10| 1747500000 GHz (Il - 1747500000 GHz.
00 - N 0.00 =
o ] I [0 I
30 1 20 1
- N — .
Y| I 200 [
40 00
=0 s00
e00 <00
CF Step| CF Step|
Center 1.748 GHz Span 30 Mz, . 2% Wied Hlcenter 1.748 Rz Span 30 mng][, iz
#Res BW 150 kHz #VBW 470 kHz #Sweep 300ms||—— Y )¥Res BW 150 kHz #VBW 470 kHz #Sweep 300 ms||——
Occupied Bandwidth Total Power 24.3 dBm FreqOffset Occupied Bandwidth Total Power 23.6 dBm Freq Offset
13.370 MHz 0Kz 13.373 MHz O+
Transmit Freq Error 23.456 kHz OBW Power 99.00 % Transmit Freq Error 27.766 kHz OBW Power 99.00 %
x dB Bandwidth 14.53 MHz x dB -26.00 dB x dB Bandwidth 14.69 MHz x dB -26.00 dB
= sratus = sTaTUS

Agilent Spestrum Analyzer - Gocupled BW
o

20MHz / QPSK

Agilent Spectrum Analyzer - Gocupled BW
O7:45:54 FM 11 19, 2013 W

20MHz / 16QAM

R 5 e 0 g 03 74502 P M 18, 2013
enter Freq 1.745000000 GHz Center Freq: 1745000000 GHz Radio Std: None Frequency enter Freq 1.745000000 GHz ] Center Freq: 1745000000 GHz Radio Std: None Frequency
T Trig:Fres Run AvglHold> 11 =5 Trig: Fras Run ‘AvglHold> 11
WGaintow © #ARen: 30 dB Radio Device: BTS IFGaintow © AAtten: 30 dB Radic Device: BTS
Ref Offset 16 4B Ref Offset 16 dB
10 dBJdiv Ref 30.00 dBm 10 dBIdiv Ref 30.00 dBm
Log Log
20, Center Freq 200 Center Freq
1a0) 1745000000 GHz | Il ... 1.745000000 GHz
. - i I N—
000 T \ 000 (
-10. l -10.0. l
0 o —— o A L\N |
00 | e 1 e N 200 — i
— -
-40. -40.0
0 =00
200 <00
CF Step| CF Step|
Center 1.745 GHz Spana0 MRz |, ., *“°°% "= Ncenter 1.745 Ghz Span 40 MRz, iz
[¥Res BW 180 kHz #VBW 560 kHz #Sweep 300 ms||—— [¥Res BW 180 kHz #VBW 560 kHz #Sweep 300 ms||——
Occupied Bandwidth Total Power 24.3 dBm Freq Offset Occupied Bandwidth Total Power 23.1dBm Freq Offset
17.847 MHz ok 17.852 MHz oHz
Transmit Freq Error 23.057 kHz OBW Power 99.00 % Transmit Freq Error 19.180 kHz OBW Power 99.00 %
x dB Bandwidth 18.69 MHz x dB -26.00 dB x dB Bandwidth 18.82 MHz x dB -26.00 dB
= m— = —

Report No.: RF130527C07B
Reference No.: 130708C09

32 of 67

Rep

ort Format Version 5.0.0




4.4 PEAK TO AVERAGE RATIO

4.4.1 LIMITS OF PEAK TO AVERAGE RATIO MEASUREMENT

RUVE

BUAY

7828

In measuring transmissions in this band using an average power technique, the peak

to-average ratio (PAR) of the transmission may not exceed 13 dB

4.4.2 TEST SETUP

COMMUNICATION
SIMULATOR

POWER SPLITTER

4.4.3 TEST PROCEDURES

[ SPECTRUM
ANALYZER
30dB ATTENUATION

EUT

PAD

1. Set resolution/measurement bandwidth = signal’s occupied bandwidth;
2. Set the number of counts to a value that stabilizes the measured CCDF curve;
3. Record the maximum PAPR level associated with a probability of 0.1%.
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4.4.4 TEST RESULTS

LTE BAND 13
CHANNEL BANDWIDTH: 5MHz CHANNEL BANDWIDTH: 10MHz
PEAK TO AVERAGE PEAK TO AVERAGE
CHANNEL FREQUENCY RATIO (dB) CHANNEL FREQUENCY RATIO (dB)
(MHz) (MHz)

QPSK 16QAM QPSK 16QAM
23205 779.5 5.03 5.56
23230 782.0 4.45 5.12 23230 782.0 5.12 5.27
23255 784.5 4.68 5.22

SPECTRUM PLOT OF WORST VALUE

Agllent Spectrum Anatyzer - Power
L

Stat CODF

779.500000 MHz

Cantar Freq: 775500000

AAIGH OF DE:03:33 PM 1d 19, 2013
MHz Radio Std: None

Agilent Spectrum Analyzer

5MHz / 16QAM

- Power Stat CODF

03.02:52 P 1 19, 2013

T &
Cantar Fraq: 778.500000 MHz

o Std: Meas Setup
——= Trig: Free Run Counts:1.00 MI.00 Mgt —= Trig: Free Run cm::s:mmﬂ.ou Mp:w o 5ed: None
#IFGain:Low #Atten: 30 dB HIFGain:l ow BAsten: 30 dB Counts
1.00 Mpt!
Average Power Average Power ?
100 % 100 %
Center Freq . Meas Cycles,
22.99 dBm . 75 500000 e 23.06 dBm P
47.08 % at 0dB 0% . 44.26 % at 0dB 0% N
\ Meas Interval
A \ 10000 ms
1% : 1% ‘
b \
\ l\
100% 252dB 010 ! 100%  2.86dB 010 |
1.0 % 4.33dB 1.0 % 477 dB I
01%  503dB oot soommomifll 01%  556dB oot \
001% 515dB : fute Mefll 001%  5.85dB :
0.001% 523dB FreqOffset 0001% 588dB
0.0001 % 527 dB 0.001 %) 0Hz 0.0001% 589dB 0.001 %) T
Peak 5.29dB Peak 5.90 dB
2828 dBm 28.96 dBm Morel
0.0001 %535 2048 00001 %535 2048 1at2
Infa BW 5.0000 MHz Info BW 5.0000 MHz

sTatus

STATUS

10MHz / QPSK

03,2715 PM 1 19, 2013

10MHz / 16QAM

15 NSEII AAIG 05:27.05 PM 1l 19, 2013
WH: Radio Std: None aw Cantar Fraq: 762000000 MHz Radio Std: None Bw
Counts:1.00 M/1.00 Mpt Trig: Free Run Counts:1.00 Mi1.00 Mpt
Info BW| Sasten: 30 48 Info BW|
10.000 MHz, 10.000 MHz,
Average Power Average Power
100 % 100 %
24.05 dBm 24.23 dBm RN
46.90 % at 0dB 104 N 45.93 % at 0dB 104
\ \
1% v 1% 5
\ \
"I‘ 'L
100% 241dB 040 "‘ 100% 291dB 040 \
1.0 % 423 dB \ 1.0 % 4.49 dB \
01%  512dB | 01%  527dB |
0.01% 0.01%
001% 555dB ) 001%  574dB !
0.001% 590 dB 1 0001% 610dB \
0.0001 % 5.96dB 0.001 %) T 00001 % 6.22dB 0.001 %)
Peak 599 dB Peak 6.24 dB
30.04 dBm 30.47 dBm
0.0001 %538 20 dB 0.0001 %535 20 dB
Info BW 10.000 MHz Info BW 10.000 MHz
wec

sTaTUS

sTaTUS
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LTE BAND 4
CHANNEL BANDWIDTH: 5MHz CHANNEL BANDWIDTH: 10MHz
PEAK TO AVERAGE PEAK TO AVERAGE
CHANNEL | TREQUENCY RATIO (dB) cHANNEL | FREQUENCY RATIO (dB)
(MHz) QPSK 16QAM (MHz) oPsk | 160aM
19975 17125 5.11 5.70 20000 1715.0 5.26 5.50
20175 17325 4.55 5.12 20175 17325 4.40 4.99
20375 1752.5 4.11 4.60 20350 1750.0 5.14 5.50

SPECTRUM PLOT OF WORST VALUE

Agitent Spoctrum Analyzer - Pawer Stat CODF

Average Power

23.26 dBm
46.22 % at 0dB
100% 258dB
1.0% 4.45 dB
01% 5.11dB
001% 526dB
0.001% 5.35dB
0.0001 % 568dB
Peak 570 dB
28,96 dBm

T
enter Freq 1.712500000 GHz

Canter Frag: 1712500000
Trig: Free Run Counts
:30 dB

5MHz / QPSK

GHz

07,1555 M M 19, 2013

Agilent Spectrum Analyzer - Pawer Stat CODF

5MHz / 16QAM

A
Radie Std: None
1,00 MH.00 Mpt

100
Center Freq
3 1712600000 GHz
104
\
o A
1%) T
\
|
0.1 i
‘ CF Step)
. i 5000000 MHz,
0.01 T Auto Man|
FreqOffset
0.001 %) . OHz
|
0.0001 0de 20de
Info BW 5.0000 MHz

sTatus

v
ounts 1.00 Mpt

Average Power

23.09 dBm
44.01 % at 0dB

10.0% 297 dB
10% 5.01dB
0.1 % 570 dB
001%  591dB
0001% 6597dB
0.0001% 6.10dB
Peak 6.11 dB

29,20 dBm

071517 P14 18, 2013
| Canter Freq: 1712500000 GHz Radia Std: None Meas Setup
5= Trig: Free Run Counts:1.00 Mi1.00 Mpt
HIFGain:Low 30 dB Counts;
1,00 Mpt;
100%
Meas Cycles
66.667
104
\|
\ Meas Interval
. ! 10000 ms,
1%) T

0.1 l

1

0.01 % :

0.001 %)
l More.
0.0001 ode 20dB 10f2
Info BW 5.0000 MHz

STATUS

10MHz / QPSK

10MHz / 16QAM

SEINT AT o 070352 LD, 2003 | S A 070515 P4l 19, 2013
Cantar Frag: 1.715000000 GHz Radio Std: None a Cantar Fraq: 1715000000 GHz Radio Std: None Meas Setup
—= Trig: Free Ru Counts:1.00 MH.00 Mpt Trig: Free Ry Counts:1.00 Mi1.00 Mpt
#IFGain:Low #Atten: 30 dB BAsten: 30 dB Counts
1.00 Mpt!
Average Power Average Power ?
100 100
Center Freq Meas Cycles;
23.13 dBm 1.715000000 GHz 23.33 dBm 66,667
45.46 % at 0dB 0% N 44,03 % at 0dB 0%
\ ‘ Meas Interval
. Y . 3 1.0000 ms
1% v 1% -
\ |
100% 25548 041 | 100% 297dB 041 |
1.0 % 452 dB 10% 4. 87 dB ‘
01%  526dB oo ‘I soomrnePllll 01% 55048 oot |
001% 539dB ‘ | fute Melll 001%  564dB ‘
0.001% 549dB Freqofises 0.001% 570dB
0.0001 % 5.59dB 0.001 %) ‘ T 0 Hz 00001 % 6.21dB 0.001 %)
Peak 561dB Peak 6.26 dB
28,74 dBm 29,59 dBm More
0.0001 0de 20de 0.0001 ode 20de 1 af 2|
Info BW 10.000 MHz Info BW 10,000 MHz
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LTE BAND 4
CHANNEL BANDWIDTH: 15MHz CHANNEL BANDWIDTH: 20MHz
PEAK TO AVERAGE PEAK TO AVERAGE
FREQUENCY FREQUENCY
CHANNEL Q RATIO (dB) CHANNEL Q RATIO (dB)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM
20025 1717.5 5.18 5.71 20050 1720 5.21 5.79
20175 17325 4.27 4.76 20175 17325 4.13 4.70
20325 1747.5 5.40 5.85 20300 1745 5.25 5.79
SPECTRUM PLOT OF WORST VALUE
15MHz / QPSK 15MHz / 16QAM
Agitent :'-l".flllJW-A-‘lﬂ!r- Fﬁw?’i-'ﬁt4:l:(lf _ : _ Agilent :'-l".flllJW-A-‘lﬂ!r- Fﬁw?’i-'ﬁt4:l:(lf _
snter Freq 747500000 GFiz — ?JT'&E?&LJ&’"“"’&EPJ&.m. D'm:z.ﬂi,’;;;f’i.i:?' o Contr Fraq 1747500000 GHz L R T L Mp?‘g“’];‘d"p:'::? Tl ey
#IFGain:Low BAsten: 30 dB HIFGain:l ow BAsten: 30 dB
Average Power 100 Average Power 100
Center Fi Center Fi
2295 dBm (ool 23:02 dBm 7000 G
45,53 % at 0dB 0% N 43.30 % at 0dB 0% N
\ \
1% 4 1%
\ \
\ |
100% 255dB 010 | 100%  2.86dB 010 ]
10%  462dB ‘ 10%  504dB |
01%  5.40dB . | soosoome]ll 01%  585dB . ] 5000000 Wl
001% 556d8 oo ! puto wolll 0019  619de 001 | ruto Mo
0001% 567 dB rreqomea|| 0001 % 624dB Freqoneel
0.0001% 5.70 dB 0.001 %) oref| 0.0001% 6274 0.001 % Py
Peak  571dB | Peak  6.28dB
28 66 dBm 2930 dBm
0.0001 0dB 20dB 0.0001 0dB 20dB
Info BW 25.000 MHz Info BW 25.000 MHz
20MHz / QPSK 20MHz / 16QAM
Agitent :'-l".flllJW-A-‘lﬂ!r- Fﬁw?’i-'ﬁt4:l:(lf _ : _ Agilent :'-l".flllJW-A-‘lﬂ!r- Fﬁw?’i-'ﬁt4:l:(lf _
onier Fraq 1.745000000 GHz a1 acowo0n E:‘::‘i e Mp:eafﬁ; Seahons | Frea (Conter Fraq 1.720000000 GHz g ::w;::‘tzueuwg\:ﬁgﬂimﬂm MP:«T«: SwiNone | Freauency
#IFGain:Low BAsten: 30 dB HIFGain:l ow BAsten: 30 dB
Average Power 1004 Average Power 1004
CenterFi CenterFi
23.08 dBm 1745:;;;;;: 23.06 dBm 1720:;;:(:0;:
45,54 % at 0dB 0% 43.28 % at 0dB 0%
1% . 1% \;
\ |
100% 256dB 019 ! 100%  295dB 019 I
10%  450dB | | 10% s07aB |
01%  525dB . | soosoome]|l 01%  579dB . 5000000 Wl
001% 542dB oo e wolll 001% 604dB oo e Man
0001% 549dB rreqomeal|| 0001 % 612dB Freqofmest
00001 % 5.51dB 0.001 %) oref|| 00001% 6.40aB 0.001 % oMz
Peak  552dB Peak  659dB
28,60 dBm | 29,65 dBm
0.0001 0dB 20dB 0.0001 0dB 20dB
Info BW 25.000 MHz Info BW 25.000 MHz
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4.5 BAND EDGE MEASUREMENT

4.5.1 LIMITS OF BAND EDGE MEASUREMENT

For operations in the 704-716 MHz band, the power of any emission outside a
licensee's frequency band(s) of operation shall be attenuated below the transmitter
power (P) within the licensed band(s) of operation, measured in watts, by at least 43 +
10 log (P) dB. Compliance with this provision is based on the use of measurement
instrumentation employing a resolution bandwidth of 100 kilohertz or greater.
However, in the 100 kilohertz bands immediately outside and adjacent to a licensee's
frequency block, a resolution bandwidth of at least 30 kHz may be employed.

For operations in the 1710 - 1755 MHz MHz bands, the power of any emission outside

a licensee's frequency block shall be attenuated below the transmitter power (P) by at
least 43 + 10 log10(P) dB.

452 TEST SETUP

COMMUNICATION
SIMULATOR POWER SPLITTER _[ SPECTRUM
ANALYZER
30dB ATTENUATION
PAD
EUT
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45.3 TEST PROCEDURES

a. The EUT was set up for the maximum peak power with LTE link data modulation.
The power was measured with R&S Spectrum Analyzer. All measurements were
done at 2 channels (low and high operational frequency range.).

b. The band edge measurement used the power splitter via EUT RF power
connector between simulation base station and spectrum analyzer.

c. The center frequency of spectrum is the band edge frequency and span is 2 MHz.
RB of the spectrum is 100kHz and VB of the spectrum is 300kHz.

d. Record the max trace plot into the test report.
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4.5.4 TEST RESULTS

LTE BAND 13

Channel Bandwidth: 5MHz

CHANNEL 23205 1 RB

CHANNEL

2325

5

1RB

Mkr1 776.998 MHz
Ref Offset 16 dB -18.85 dBm

Ref Offset 16 dB

e e e i
L F SENSED, SLIGH CFE | 075315 M 18, 2013 L SEHSED, IG5 | 0725946 P4 018, 2013
arker 1 777.000000000 MHz #hvg Type: RMS watliasase| PeakSearch arker 1 787.000000000 MHz v Type: RMS w2345 TraceiDet
PG Wide T, Trig:Free Run P Wit 57 1rig: Fres Run TRE [MWARMA
IFGainilow — SAtten: 30 4B cerli KK N IFGaindlaw ~ SAtten: 30 4B LS ELCLUC] I
NextPeak »
Rel Offset 16 dB Mkr1 777.000 MHz Ref Offset 16 6B Mkr1 787.000 MHz 1
[og8idn_Ref 30.00 dBm -14.08 dBm {og8ia_Ref 30.00 dBm -13.07 dBm
= Next Pk Right| - Clear Write|
o ool
7
) Next Pk Left) ) Trace Average|
1
oo 1,,-- 1200 ) oo y 1200 )
. Marker Delta) Max Hold
200 = - 200
300 = 300 =
 l MKr—CF Min Hold
a0 a0
=0 Mir—RerLvi[f| **° ¥ >
View
@0 @0
More: More:
Center 777.0000 MHz Span 1.000 MHz 1of2) }| Center 787.0000 MHz Span 1.000 MHz 10of3
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 s (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 s (1001 pts)
osc. mamis osc. mamis
e e e R e
. . = AT | B T | peak search . T = eesk Search
arker 1 776.998000000 MHz Avg Type: RMS waclz3a5a| FeakSeard arker 1 787.004000000 MHz ] eak Seare
PNO: Wids (5o 17ig: Free Run =l PO Wide 5 Trig: Free Run
IFGain:Law #Amen: 30 4B oer/ANNKNN IF aw 0 B
NextPeak NextPeak

#Res BW 100 kHz

so

#VBW 300 kHz #Sweep 1.00 s (1001 pts)

Sramus

#Res BW 100 kHz

so

#VBW 300 kHz

#Sweep 1.00 s (1001 pts)

Sramus

10 Bidiv__ Ref 30.00 dBm 10 aBidiv__ Ref 30.00 dBm
Log Log
“ Next PkRightffl - Next Pk Right
0 0 -
Next Pk Left Next Pk Left
o o
ea - 1300 o) g - 1 1300 g
[ S— Marker Defta - 5 ) Marker Deltal
20 - - 20 =
;o f— - 0
Mkr—CF Mkr—CF;
a0 a0
=0 mkr—RefLvif}f =" Mkr—RefLvl
o o
More. More.
Center 777.0000 MHz Span 1.000 MHz 1 of2||f center 787.0000 MHz Span 1.000 MHz 10f2]
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Channel Bandwidth: 10MHz

CHANNEL 23230

Agilent Spoctrum Analyzer - Swept SA
NS

arker 1 776.098000000 MHz
PO Wds T Trig: Free Run
IFGainLow  SAmen: 30 4B

Ref Offset 16 dB

Y. ERETE
#Avg Type: RMS

Mkr1 776.998 MHz
-14.45 dBm

1 RB (Lower

CHANNEL

Agilent Spectrum Analyzer

wopt SA

TR p— v

A2 348 arker 1 787.002000000 MHz Trig: Free

AR oo = #hren: 3
NextPeak

Ref Offset 16 dB

23230

NS

Run
48

1 RB (Upper

A OF| 052556 M M 15, 2003
#Avg Type: RMS TRACE| Gas| PeakSearch
T
cerfA NHRN N
NextPeak

Mkr1 787.002 MHz
-17.99 dBm

=

sTaTus

so

10dBidiv__ Ref 30.00 dBm 10dB/div__Ref 30.00 dBm
Log Log
- Next Pk Right{fl -, Next Pk Right]
o o
. NextpkLenfl] Next Pk Left
oo ! — 1200 ) oo ] 1 1200 )
- " Marker Delta| ' Marker Delta|
20 = 20 = =
300 300 - ]
Mkr—CF Mkr—CF
a0 a0
=0 mkr—RefLvif}f =" Mkr—RefLv|
@0 @0
More More
Center 777.0000 MHz Span 1.000 MHz 1 of2|l| Center 787.0000 MHz Span 1.000 MHz 10f2
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 s (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 5 (1001 pts)

Sramus

CHANNEL 23230

50 RB (Lower

CHANNEL

23230

50 RB (Upper

=

sTaTus

=

[ E—— pre—— ~Swept 5
L 2 = N =TT VI — o : O ENsED N = TEETE] —
arker 1 776.991000000 MHz #hvg Type: RMS maEiz3asa| FeakSeard arker 1 787.000000000 MHz #hvg Type: RMS TacE[i2 3 eak Searc
PO Wds T Trig: Free Run ™ = i e T TrigiFree Run -
IFGainLaw ~ #Asmen: 30 dB cer[ANNNNN ¥ - 0 4B ozt|A NN NN
RefOffset 16,48 Mkr1 776,991 MHz NextPeak Ref Offset 15 4B Mkr1 787,000 MHz NextPeak
{ogBidn_Ref 30.00 dBm -22.48 dBm {ogBidn__Ref 30.00 dBm -22.49 dBm
“ Next PkRightffl - Next Pk Right
0 0
Next Pk Left Next Pk Left
o0 o0
g .13(nm g 5 13,00 g
| Marker Delta| [ "o s Marker Delta
20 20 i 2 o
I R AR o S N ALY B L -
=0 =0
Mkr—CF Mkr—CF;
a0 a0
=0 mkr—RefLvif}f =" Mkr—RefLvl
o o
More More
Center 777.0000 MHz Span 1.000 MHz 1 of2||f center 787.0000 MHz Span 1.000 MHz 10f2
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.00's (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.00's (1001 pts)

sTaTus
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LTE BAND 4

Channel Bandwidth: 5SMHz

CHANNEL 19975 1 RB

CHANNEL

20375

1RB

so Sramus

so

Sramus

B T T
L F ‘SENSE AT [0G4IOMMIB [ poale L SENSE I AT [ 0GaTI0MMIB R poale
arker 11.710000000000 GHz #hvg Type: RMS el 2545 6 arker 11.755000000000 GHz v Type: RMS w123 456
PN w5 Trig:Free Run | Piio: Wi T3 1rig: Fres Run
figed bt 0 Wide e AT
RelOffset 16 4B Mkr1 1.710 000 GHz NextPeal RelOMfset 15 4B Mkr1 1.755 000 GHz NextPeal
[og8idn_Ref 30.00 dBm -13.29 dBm {og8ia_Ref 30.00 dBm -14.24 dBm
- Next Pk Right| - Next Pk Right|
0 nof—
F
. NextPkLerlfl | i Next Pk Left]
oo ! EIES oo Bl ¥ EIES
. e Marker Delta) N Marker Delta)
20 — s 20 -
@0 @0 a2 -
o MKkr-CF MKkr-CF
a0 a0
=0 Mir—RerLvi[f| **° Mkr—RefLvi
@0 @0
More: More:
Center 1.7100000 GHz Span 1.000 MHz 1of2)}| Center 1.7550000 GHz Span 1.000 MHz 10f2
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 s (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 s (1001 pts)
usc s usc s
B e
L - SENSE I B AOGH CFE | U7:11°96 FM 15, 2013 L T SENSED AWIGCFF | 07:12-38 MM 19, 2013
arker 1 1.708993000000 GHz Avg Type: RMS watliasese| FPeakSearch arker 1 1.755008000000 GHz Avg Type: RMS waci[i23enn| PoakSearch
PNO: Wide (5o 17ig: Free Run =l Pi0: Wide 5 Trig: Free Run dededis
IFGain:Law n: 30 d oeT/A NNNN N o =~ samwen: 30 4B HNKNN
RefOffset 16,48 Mkr1 1.709 993 GHz NextPeak Ref Offset 15 4B Mkr1 1.755 008 GHz NextPeak
{ogBidn_Ref 30.00 dBm -19.84 dBm {ogBidn__Ref 30.00 dBm -16.14 dBm
@ Next Pk Right @ Next Pk Right|
0 0
- Next Pk Left) Next Pk Left|
0 0
g L 13 00 darg g — 1300 g
.1 A Marker Delta b Marker Delta)
x0 - S 20
€11 E— = a0
Mkr—CF, Mkr—CF’
a0 a0
=0 Mir—RefLviffl *=° Mkr—RefLvl
a0 a0
More More
Center 1.7100000 GHz Span 1.000 MHz 1of 2}l Center 1.7550000 GHz Span 1.000 MHz 10f2
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 s (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 s (1001 pts)
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Channel Bandwidth: 10MHz

CHANNEL

Agilent Spoctrum A

20000

7 - Swopt SA

arker 1 1.709999600000 GHz
FHO: Wi

Trig: Free Run
e
7 ghnen:30 48

NS

IFGainiLow

Ref Offset 16 dB

1RB

CHANNEL

Agilent Spectrum wopt SA

20350

NS

AU CFF | 06:57:50 PM Jul 18, 2003 L
#vg Type: RMS watliasese| FPeakSearch arker 1 1.755005000000 GHz
oot NN S
NextPeak

Mkr1 1.709 999 GHz
-13.55 dBm

Ref Offset 16 dB

Trig: Free Run
Wide
‘™ fhmen:30 4B

1RB

AGUGI O | 05445054 215, 2003
#Avg Type: RMS Gas454| PeakSearch
TR
e[ NN N
NextPeak

Mkr1 1.755 005 GHz
-17.85 dBm

#Res BW 100 kHz
=

#VBW 300 kHz

#Sweep 1.00 s (1001 pts)

sTaTus

#Res BW 100 kHz

so

#VBW 300 kHz

10dBidiv__ Ref 30.00 dBm 10dB/div__Ref 30.00 dBm
Log Log
- Next Pk Right{fl -, Next Pk Right]
o o
Next Pk Left Next Pk Left]
o o
120 1 120 =
f— S - 3 S
Marker Deltal — Marker Deltal
20 20
300 300 S
Mkr—CF Mkr—CF
a0 a0
=0 mkr—RefLvif}f =" Mkr—RefLv|
@0 @0
More More
Center 1.7100000 GHz Span 1.000 MHz 1 or2|l| Center 1.7550000 GHz Span 1.000 MHz 1or2

#Sweep 1.00 s (1001 pts)

Sramus

CHANNEL 20000

50 RB

CHANNEL

20350

50 RB

=

sTaTus

=

[T —e——) prT— -
v 2 = Aisice | osssoeruuls | oo v : = T Y] e,
arker 1 1.709999000000 GHz #Avg Type: RMS maEiz3asa| FeakSeard arker 1 1.755017000000 GHz #hvg Type: RMS mackf123 45|  Peak Searc
PNO: Wde 55 Trig: Free Run "‘ 7l e Trig: Free Run
[Fonin Lo~ $émen: 30 4B cer[ W NNKA T FGaind mw 0 48
RefOffset 16,48 Mkr1 1.709 999 GHz NextPeak Ref Offset 15 4B Mkr1 1.755 017 GHz NextPeak
{ogBidn_Ref 30.00 dBm -24.61 dBm {ogBidn__Ref 30.00 dBm -18.91 dBm
“ Next Pk Rightl -, Next Pk Right
o o
Next Pk Left Next Pk Left
o o
o . ] o - EEEET
Marker Delta - Marker Delta
=0 1 - =0 -
[N DA, A e
JE [ PN v .
Mkr—CF Mkr—CF
a0 a0
=0 mkr—RefLvif}f =" Mkr—RefLvl
@0 @0
More More
Center 1.7100000 GHz Span 1.000 MHz 1 of 2l Center 1.7550000 GHz Span 1.000 MHz 10f2
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 s (1001 pts) #Res BW 100 kHz #VBW 300 kHz #Sweep 1.00 5 (1001 pts)

sTaTus
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Channel Bandwidth: 15MHz

1RB

CHANNE 20025

CHANNEL 20325

S S —— [ — -~
v 2 = LI Cer ] D368 P L5 2013 - = i
arker 11.709995000000 GHz R #Avg Type: RMS wucshasasa| PeskSearch arker 11.755004000000 GHz R #Avg Type: RMS 3 Peak Search
i * thstan 08 e KRNI it ™ gitten 048 o
RelOffset 16 4B Mkr1 1.709 995 GHz NextPeak RelOMfset 15 4B Mkr1 1.755 004 GHz NextPeal
[og8idn_Ref 30.00 dBm -13.73 dBm {og8ia_Ref 30.00 dBm -13.88 dBm
- Next Pk Right| - Next Pk Right|
0 0
. Next P Lenf]| Next Pk Left
0o e I P sl 10 - e — 1 e
J IR me—ee 1 Marker Delta - S — . Marker Delta,
o T 20 - - v
20 20
MKr—CF Mkr—CF
@0 20
=o mkr—RefLvifJf =° Mkr—RefLv|
@0 @0
More Mare:
Center 1.7100000 GHz Span 1.000 MHz 1of2 | Center 1.7550000 GHz Span 1.000 MHz 10f2)
#Res BW 150 kHz #VBW 470 kHz #Sweep 1.00 s (1001 pts) #Res BW 150 kHz #VBW 470 kHz #Sweep 1.00 s (1001 pts)
= s = s
gt Spectrm Analyzer ~Swopt 54 P T ——Y
. . o T —— . T o Y EETE) m—
arker 1 1.709995000000 GHz #hvg Type: RS S EETE race arker 1 1.755000000000 GHz #Avg Type: RMS el 23es o) Peak Searc
PNO: Wde 55 Trig: Free Run "‘ANNM’J " 7l fide Cp) Trig: Free Run i
IFGain:Low #Amen: 30 d L Select Trace IF ow FAmen: 30 4B ot
RefOffset 16.dB Mkr1 1.709 995 GHz 1" Ref Offset 15 4B Mkr1 1.755 000 GHz NextPeak
jogBian_Ref 30.00 dBm -26.56 dBm jogeian_Ref 30.00 dBm -20.64 dBm
- Clear Write| - Next Pk Right
0 0
) Trace Average ) Next Pk Left|
oo 13.00 oo -13.00 B
Max Hold q Marker Delta
20 1 anp [ s =
4 PN USUUUUEON Fovewwm s i
O e e ot .
Min Hold Mkr—CF
20 20
wn N 2 | | Mkr—RefLvl
View
@0 @0
More More
Center 1.7100000 GHz Span 1.000 MHz 1of3}| Center 1.7550000 GHz Span 1.000 MHz 10f2
#Res BW 150 kHz #VBW 470 kHz #Sweep 1.00 s (1001 pts) #Res BW 150 kHz #VBW 470 kHz #Sweep 1.00 s (1001 pts)
= s = s
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Channel Bandwidth: 20MHz

CHANNEL 20050

Agilent Spoctrum Analyzer - Swept SA

NS

1RB

CHANNEL

A

hgilent Spex

or - Swept SA

20300

4

NSE

1RB

T |07z 13E0u 15,2013

=

sTaTus

=

[ ALIGN CFF 07:41:04 FM 0l 18, 2013 L Ao oF
arker 1 1.710000000000 GHz TvgTypeRMS  mahasiss|  PeakSearch arker 1 1.755002000000 GHz #Avg Type: RMS rac[i23455| Peak Search
PR Wede = hon: 3 aB poitiitiid PG Wide 5 THig Free Run it
RefOffset 16,48 Mkr1 1.710 000 GHz NextPeak Ref Offset 15 4B Mkr1 1.755 002 GHz NextPeak
{ogBidn_Ref 30.00 dBm -16.84 dBm {ogBidn__Ref 30.00 dBm -16.59 dBm
- Next Pk Right| - Next Pk Right
o o
. NextpkLenl] Next Pk Left|
2o — EECES 2o = — 1 T3]
= 7 Marker Delta ) ~ ’ Marker Delta|
ey - =0 - -
=0 =0
Mkr—CF Mkr—CF
a0 a0
=0 Mir—RefLviffl *=° Mkr—RefLvl
@0 @0
More More
Center 1.7100000 GHz Span 1.000 MHz 1of2fl| Center 1.7550000 GHz Span 1.000 MHz 10f2
#Res BW 180 kHz #VBW 560 kHz #Sweep 1.00 5 (1001 pts) #Res BW 180 kHz #VBW 560 kHz #Sweep 1.00 s (1001 pts)
osc. mamis osc. mamis
[T —e——) prT— ”
L 2 = T T R v T = N T Y ETE]
arker 1 1.709999000000 GHz #Avg Type: RMS wackfigsasg| PeskSearch arker 1 1.755000000000 GHz #hvg Type: RMS mwcefl2345 6| PeakSearch
FHO: Wids T Trig: Free Run il P Trig: Free Run
IFGain:Low FAmen: 30 4B oer|A NNNNN "
RefOffset 16,48 Mkr1 1.709 999 GHz NextPeak Ref Offset 15 4B Mkr1 1.755 000 GHz NextPeak
{ogBidn_Ref 30.00 dBm -26.73 dBm {ogBidn__Ref 30.00 dBm -22.73 dBm
@ Next Pk Right @ Next Pk Right|
o o
Next Pk Left Next Pk Left
o o
g 1300 darg g 13,00 g
Marker Delta Marker Delta
200 200 1
Mkr—CF Mkr—CF
a0 a0
=0 Mir—RefLviffl *=° Mkr—RefLvl
@0 @0
More More
Center 1.7100000 GHz Span 1.000 MHz 1of2 | Center 1.7550000 GHz Span 1.000 MHz 10f2
#Res BW 180 kHz #VBW 560 kHz #Sweep 1.00 s (1001 pts) #Res BW 180 kHz #VBW 560 kHz #Sweep 1.00 5 (1001 pts)

sTaTus
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4.6 CONDUCTED SPURIOUS EMISSIONS

RUVE

BUAY

1828

4.6.1 LIMITS OF CONDUCTED SPURIOUS EMISSIONS MEASUREMENT

The power of any emission outside a licensee's frequency block shall be attenuated
below the transmitter power (P) by at least 43 +10 log10(P) dB. The limit of emission

equal to —13dBm

4.6.2 TEST PROCEDURE

a. The EUT makes a phone call to the communication simulator. All measurements
were done at low, middle and high operational frequency range.

b. Measuring frequency range is from 30 MHz to 8GHz for LTE Band 17 and from
30MHz to 18GHz for LTE Band 4. 10dB attenuation pad is connected with
spectrum. RBW=1MHz and VBW=3MHz are used for conducted emission

measurement.

4.6.3 TEST SETUP

COMMUNICATION
SIMULATOR POWER SPLITTER [ SPECTRUM
ANALYZER
10dB ATTENUATION
PAD
EUT
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4.6.4 TEST RESULTS

LTE BAND 13

CHANNEL 23230

Channel Bandwidth: 5SMHz

Channel Bandwidth: 10MHz

Agilent Spectrum

FREQUENCY RANGE : 30MHz~8GHz

Agilent Spectrum Analy

FREQUENCY RANGE : 30MHz~8GHz

L 5 C SENSE:INT| A ALIGN OFF 03:04:37 PM 14 13, 2013 L C SENSE:INT| AN OFF 03:27-46 PM 14 13, 2013
arker 1 3,847422371119 GHz L rrareea e #hvg Type: LogrPur malizaise| PeskSearch arker 1 3,828488974449 GHz L rrareea e #hvg Type: LogrPur malizaise| PeskSearch
rig:Free Run et rig:Free Run et
oo 5L 5 ghstan: 3 4B oerlP NNKHA o e L 0B oerlP HNRHR
NextPeak| NextPeak|
et Offeet 16 4B Mkr1 3.847 4 GHz et Offeet 16 4B Mkr1 3.829 5 GHz
[ogeiav_Ref 35.00 dBm -30.26 dBm [ogeiav_Ref 35.00 dBm -29.92 dBm
0 Next Pk Rightf]] ., Next Pk Right
15 15
. NextPkLerfl] Next Pk Left
4.00 4.00
]|  Marker Detta ]|  Marker Detta
150 150
5 y 1 25 1
[} Mkr—.CF [} Mkr—.CF
" - "
. el . ot = ‘ w‘g-. A,
- wmkr—RerLvifl| “ Mkr—RefLvl
45, 45,
More More
Start 30 MHz Stop 8.000 GHz 1ot 2l Start 30 MHz Stop 8.000 GHz 10f2)
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 504 ms (20000 pts) #Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 504 ms (20000 pts)
= m— = m—
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LTE BAND 4

CHANNEL 20175

Channel Bandwidth: 5SMHz

Channel Bandwidth: 10MHz

Agilent Spectrum Anal A

SENSENT]

t 3 2 oc
arker 1 6.928129406470 GHz

FREQUENCY RANGE : 30MHz~18GHz

BALIGH O
#Avg Type: Log-Pur

07 16:47 PM i 13, 2013

el zaies, PeakSearch

FREQUENCY RANGE : 30MHz~18GHz

Agilent Spectrum Analy; A
I o ST

arker 1 6.919143957198 GHz

07.04:42 PM i 15, 2013

BALIGH O
#Avg Type: Log-Pur AL z345 6

Peak Search

T

O e 30 B et ittt o E T vtan: 0 4B it
NextPeak| NextPeak|
et Offeet 16 4B Mkr1 6.928 1 GHz et Offeet 16 4B Mkr1 6.919 1 GHz
[ggialv_Ref 35.00 dBm -28.30 dBm [ggialv_Ref 35.00 dBm -29.93 dBm
o Next Pk Rightfl| .. | Next Pk Right
15 15
- NextPkLertfl] | Next Pk Left
4.00 4.00
— Marker Delta| — Marker Delta|
48 5
_ & 26
| v Mkr—CF L Mkr-.CF;
= ""“.-. ey A il Y_m... " " . A p.w._ " w i e - St
“® mkr—RefLvifl| Mkr—RefLvl
45, 45,
More More
Start 30 MHz Stop 18.000 GHz 1of2| Start 30 MHz Stop 18.000 GHz 10f2
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 504 ms (20000 pts) #Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 504 ms (20000 pts)
- — - —

CHANNEL 20175

Channel Bandwidth: 15MHz

Channel Bandwidth: 20MHz

Agilent Spectrum Anal sA
W

FREQUENCY RANGE : 30MHz~18GHz

07.36.14 PM i 15, 2013

FREQUENCY RANGE : 30MHz~18GHz

Agilent Spectrum Analy; A
3 o

074806 PM i 15, 2013
TRAE[L 2345 6

SENSENT|

e OF
Bavg Type: Log-Pwr

Peak Search
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g_OC SENSEINT | LGN OFF C
arker 1 6.910158507925 GHz g Free #avg Type: Log-Pur 2345 Peak Search arker 1 6.001173058653 GHz e Frea R el
™ gateen 30 4B saf NHAR P Fasl T3 g e Run T
Mkr1 6,910 2 GHz Next Peak Mkr1 6,901 2 GHz Next Peak
Ref Offset 15 dB Ref Offset 15 dB
{9 gaice Ref 35.00 dBm -28.47 dBm [g geraiv Ref 35.00 dBm -29.44 dBm
o Next Pk Rightfl| .. | Next Pk Right
15 15
- NextPkLertfl] | Next Pk Left
4.00 4.00
emsd|  Marker Delta emsd|  Marker Delta
150 150
5 Y 3 1
M Mkr—CF ' Mkr—CF
Py Auntlit W iy i o i = hetdow s )
B — - busmses W e e -
- mkr—RerLviff| < Mkr—RefLvi
45, 45,
More More
Start 30 MHz Stop 18.000 GHz 1of2| Start 30 MHz Stop 18.000 GHz 10f2
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 504 ms (20000 pts) #Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 504 ms (20000 pts)
- — - —
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4.7 RADIATED EMISSION MEASUREMENT

4.7.1 LIMITS OF RADIATED EMISSION MEASUREMENT

The power of any emission outside a licensee's frequency block shall be attenuated
below the transmitter power (P) by at least 43 +10 log10(P) dB. The limit of emission
equal to —13dBm

For operations in the 746 - 763 MHz, 775 - 793 MHz, and 805 - 806 MHz bands,
emissions in the band 1559 - 1610 MHz shall be limited to — 70 dBW/MHz
equivalent isotropically radiated power (EIRP) for wideband signals, and -80 dBW
EIRP for discrete emissions of less than 700 Hz bandwidth.

4.7.2 TEST PROCEDURES

a. Substitution method is used for E.l.R.P measurement. In the semi-anechoic
chamber, EUT placed on the 0.8m height of Turn Table, rotated the table around
360 degrees to search the maximum radiation power and receiver antenna shall
be rotated vertical and horizontal polarization and moved height from 1m to 4m to
find the maximum polar radiated power. The “Read Value” is the spectrum
reading the maximum power value.

b. The substitution horn antenna is substituted for EUT at the same position and
signals generator export the CW signal to the substitution antenna via a TX cable.
Rotated the Turn Table and moved receiving antenna to find the maximum
radiation power. Adjust output power level of S.G to get a Value of spectrum
reading equal to “Read Value “ of step a. Record the power level of S.G

c. EIRP = Output power level of S.G - TX cable loss + Antenna gain of substitution
horn.

d. E.R.P power can be calculated form E.l.R.P power by subtracting the gain of
dipole, E.R.P power = E.I.P.R power - 2.15dBi.

NOTE: The resolution bandwidth of spectrum analyzer is 1 MHz and the video bandwidth is 3 MHz.
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4.7.3 DEVIATION FROM TEST STANDARD
No deviation

4.7.4 TEST SETUP

Radio absorbing material ghielded Case

Ground Plane

Spectrum

)
oo oo o0

o OQg G;»_:-I;:

For the actual test configuration, please refer to the attached file (Test Setup Photo).
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4.7.5 TEST RESULTS

LTE BAND 13

CHANNEL BANDWIDTH: 5SMHZ / QPSK (1 RB /12 RB OFFSET)

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 5
cLevel (dBm/m) Date: 2013-07-15
-10 PART27
648
-20
-30
-40
-50
2
1
-60
-70
8 1000 2000. 3000. 4000. 5000. 6000. 7000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition : PART27 3m HORIZONTAL
Brand/Model: Messi V
Remark : LTE_Band13 _5M QPSK(1,12)
Tested by : Kay Wu
Temprature : 257C
Humidity : 65%
Plane : X
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m

1 pp 1564.80 -58.97 -45.17 -40.00
2 2346.00 -55.60 -44.99 -13.00

-18.97 -13.80 Peak
-42.68 -18.61 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 6

Level (dBm/m) Date: 2013-07-15

10 | | . | - ~ PART27

508

1000 2000. 3000. 4000. 5000. 6000. 7000. 8000. 9000
Frequency (MHz)

Site : 966 Chamber 5
Condition : PART27 3m VERTICAL
Brand/Model: Messi_ V
Remark : LTE_Band13 _5M QPSK(1,12)
Tested by : Kay Wu
Temprature : 257C
Humidity : 65%
Plane : X
Read Limit Over
Freq Level Level Line Limit Factor Remark

MHz dBm/m dBm dBm/m dB dB/m

1 pp 1564.00 -68.58 -46.78 -40.00 -20.58 -13.80 Peak
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LTE BAND 13

CHANNEL BANDWIDTH: 5MHZ / QPSK (25 RB / 0 RB OFFSET)

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 5

Level (dBm/m)

Date: 2013-07-15

PART27

-5dB

Site
Condition

Remark
Tested by

Temprature :
: 65%
: X

Humidity
Plane

Freq Level Level Line Limit Factor Remark

2000. 3000. 4000. 5000. 6000.

Frequency (MHz)

: 966 Chamber 5
: PART27 3m HORIZONTAL
Brand/Model:

Messi_V
LTE_Band13 _5M _QPSK(25,0)

: Kay Wu

257C

Read Limit Over

MHz dBm/m dBm dBm/m dB dB/m

1 pp 1564.60 -55.81 -42.81 -40.00 -15.81 -13.8@ Peak

7000.

8000. 9000
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 6

Level (dBm/m) Date: 2013-07-15

-10 i i - - - - —PART27

£dB

-30

-40

-50

1000 2000. 3000. 4000. 5000. 6000. 7000. 8000. 9000
Frequency (MHz)

Site : 966 Chamber 5
Condition : PART27 3m VERTICAL
Brand/Model: Messi_V
Remark : LTE_Band13 _5M_QPSK(25,@)
Tested by : Kay Wu
Temprature : 257C
Humidity : 65%
Plane : X
Read Limit Over
Freq Level Level Line Limit Factor Remark

MHz dBm/m dBm dBm/m dB dB/m

1 pp 1564.60 -58.31 -44.51 -40.00 -18.31 -13.80 Peak
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LTE BAND

CHANNEL BANDWIDTH: 10MHZ / QPSK (1 RB /49 RB OFFSET)

13

Bureau Veritas Consumer

Products Services Ltd.,Taoyuan Branch

Data: 9
0 Level (dBm/m) Date: 2013-07-15
-10 PART27
-6dB
-20 -
-30
-40 -
y | 11|
S0 8 9 10
-60
34§
JOT ‘
e 30 1000. 2000. 3000. 4000. 5000. 6000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition : PART27 3m HORIZONTAL
Brand/Model: Messi V
Remark : LTE_Band13 _16M _QPSK(1,49)
Tested by : Kay Wu
Temprature : 257C
Humidity : 65%
Plane : X
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB  dB/m
1 42.96 -53.47 -52.14 -13.0@ -408.47 -1.33 Peak
2 139.35 -70.40 -64.73 -13.00 -57.40 -5.67 Peak
3 287.04 -66.52 -60.32 -13.00 -53.52 -6.20 Peak
4 402.20 -69.46 -63.89 -13.00 -56.46 -5.57 Peak
5 543.68 -66.45 -64.53 -13.0@ -53.45 -1.92 Peak
6 595.40 -65.66 -65.18 -13.00 -52.66 -0.48 Peak
7 pp 1572.80 -44.99 -31.85 -40.80 -4.90 -13.85 Peak
8 2359.20 -54.56 -44.06 -13.860 -41.56 -10.50 Peak
9 3145.68 -55.63 -46.39 -13.00 -42.63 -9.24 Peak
1@ 3932.0@ -55.47 -47.98 -13.00 -42.47 -7.49 Peak
11 4718.40 -51.11 -46.79 -13.00 -38.11 -4.32 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 10
0 Level (dBm/m) Date: 2013-07-15
-10 PART27
-608
-20 e
-30
-40 i
7
50 9 10 i
A 8
-60 6
5
2
i
e 30 1000. 2000. 3000. 4000. 5000. 6000. 7000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition : PART27 3m VERTICAL
Brand/Model: Messi V
Remark : LTE_Band13 _16M_QPSK(1,49)
Tested by Kay Wu
Temprature : 257C
Humidity : 65%
Plane t X
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB  dB/m
1 57.27 -59.43 -53.78 -13.08@ -46.43 -5.65 Peak
2 133.95 -69.78 -62.56 -13.0@ -56.78 -7.22 Peak
3 253.02 -70.00 -64.28 -13.00 -57.00 -5.72 Peak
4 377.80 -70.85 -64.24 -13.80 -57.85 -5.81 Peak
5 564.48 -67.71 -64.73 -13.0@ -54.71 -2.98 Peak
6 661.90 -63.28 -64.03 -13.00 -50.28 0.75 Peak
7 pp 1572.80 -47.12 -33.27 -40.88 -7.12 -13.85 Peak
8 2359.20 -56.81 -46.31 -13.80 -43.81 -10.58 Peak
9 3145.608 -52.59 -43.35 -13.0@ -39.59 -9.24 Peak
1@ 3932.00 -51.31 -43.82 -13.00 -38.31 -7.49 Peak
11 4718.40 -49.43 -45.11 -13.00 -36.43 -4.32 Peak
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LTE BAND 13

CHANNEL BANDWIDTH: 10MHZ / QPSK (50 RB / 0 RB OFFSET)

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 5

Level (dBm/m)

Date: 2013-07-15

PART27

£dB

1000

Site
Condition

Brand/Model:

Remark
Tested by

Temprature :

Humidity
Plane

Freq Level Level Line Limit Factor Remark

2000. 3000. 4000. 5000. 6000.

Frequency (MHz)

: 966 Chamber 5
: PART27 3m HORIZONTAL
Messi_V
LTE_Band13 _106M_QPSK(50,0)
Kay Wu
257
: 85%
t X
Read Limit Over

MHz dBm/m dBm dBm/m dB  dB/m

1 pp 1564.00 -54.96 -41.16 -40.00 -14.96 -13.80 Peak

7000.

8000. 9000
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Data: 6
0 Level (dBm/m) Date: 2013-07-15
-10 PART27
-608
-20 e
-30
-40
-50
1
-60
-70
8 1000 2000. 3000. 4000. 5000. 6000. 7000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition : PART27 3m VERTICAL
Brand/Model: Messi V
Remark : LTE_Band13 _10M_QPSK(50,0)
Tested by Kay Wu
Temprature : 257C
Humidity : 65%
Plane : X

Freq Level Level Line Limit Factor Remark

Read Limit Over

MHz dBm/m dBm dBm/m dB dB/m

1 pp 1564.08 -56.45 -42.65 -40.00 -16.45 -13.80 Peak
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LTE BAND 4

CHANNEL BANDWIDTH: 5MHZ / QPSK (1 RB / 0 RB OFFSET)

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 15

Level (dBm/m)

Date: 2013-07-14

PART22i24127

-608

60| 56

A
-70|'

10

"

301000.

Site
Condition

3000.

5000.

: 966 Chamber 5
: PART22/24/27 3m HORIZONTAL
Brand/Model: Messi_ V

7000.

9000.

Frequency (MHz)

11000. 13000.

15000.

17000. 19000

Remark LTE_Band4 _5M_QPSK(1,0)
Tested by : Kay Wu
Temprature : 257C
Humidity : 65%
Plane : X
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB  dB/m
1 47.28 -44.16 -41.27 -13.80 -31.16 -2.89 Peak
2 185.79 -69.15 -62.80 -13.008 -56.15 -6.35 Peak
3 268.14 -67.69 -61.75 -13.00 -54.69 -5.94 Peak
4 443.50 -69.34 -64.80 -13.00 -56.34 -4.54 Peak
5 706.70 -63.11 -64.61 -13.0@ -58.11 1.5@ Peak
6 924.408 -61.75 -64.93 -13.00 -48.75 3.18 Peak
7 3460.60 -34.49 -25.47 -13.00 -21.49 -9.02 Peak
8 5190.90 -37.90 -34.84 -13.00 -24.90 -3.06 Peak
9 pp 6921.29 -24.79 -27.89 -13.00 -11.79 2.30@ Peak
1@ 8651.50 -41.47 -46.27 -13.00 -28.47 4.80 Peak
11 12112.10 -36.33 -44.71 -13.00 -23.33  8.38 Peak
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Data: 16
cLeve| (dBmim) Date: 2013-07-15
-10 PART22/24i27
-6d8
-20 : 3
i 12
30 18 14
7 11 13
-40 8
-50
60 56
4
i
'80301000. 3000. 5000. 7000. 9000. 11000. 13000. 15000. 17000. 19000
Frequency (MHz)
Site : 966 Chamber 5
Condition : PART22/24/27 3m VERTICAL
Brand/Model: Messi V
Remark : LTE_Band4 _5M_QPSK(1,0)
Tested by Kay Wu
Temprature : 257C
Humidity : 65%
Plane : X
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB  dB/m
1 56.73 -60.01 -54.36 -13.00 -47.81 -5.65 Peak
2 142.32 -68.55 -62.69 -13.0@ -55.55 -5.86 Peak
3 250.59 -69.93 -64.25 -13.00 -56.93 -5.68 Peak
4 432.30 -68.97 -64.16 -13.80 -55.97 -4.81 Peak
5 645.10 -64.25 -64.7@ -13.00 -51.25 8.45 Peak
6 926.50 -62.01 -65.23 -13.00 -49.81 3.22 Peak
7 3460.60 -38.99 -29.97 -13.00 -25.99 -9.82 Peak
8 5190.90 -41.78 -38.72 -13.00 -28.78 -3.06 Peak
9 pp 6921.20 -25.24 -27.54 -13.00 -12.24 2.30 Peak
1@ 8651.50 -308.48 -35.28 -13.00 -17.48 4.80 Peak
11 10381.80 -39.15 -46.26 -13.00 -26.15 7.11 Peak
12 12112.16 -28.43 -36.81 -13.00 -15.43  8.38 Peak
13 13842.4@ -38.77 -46.69 -13.00 -25.77 7.92 Peak
14 15572.7@ -32.86 -41.45 -13.8@ -19.86 8.59 Peak
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LTE BAND 4

CHANNEL BANDWIDTH: 10MHZ / QPSK (1 RB / 0 RB OFFSET)

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 11
0 Level (dBm/m) Date: 2013-07-14
-10 PART22i24i27
648
-20 3
-30 y 1
5 5
-40 4
-50
-60
-70
e 1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 19000
Frequency (MHz)
Site : 966 Chamber 5
Condition : PART22/24/27 3m HORIZONTAL
Brand/Model: Messi V
Remark : LTE_Band4 _106M _QPSK(1,0)
Tested by : Kay Wu
Temprature : 257C
Humidity : 65%
Plane : X
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 3456.20 -36.12 -27.83 -13.00 -23.12 -9.09 Peak
2 5184.30@ -38.97 -35.82 -13.00@ -25.97 -3.15 Peak
3 pp 6912.40 -22.73 -24.94 -13.80 -9.73 2.21 Peak
4 8640.50 -41.81 -46.46 -13.80 -28.81 4.65 Peak
5 12096.7@ -36.22 -44.56 -13.00 -23.22 8.34 Peak
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Reference No.: 130708C09

Data: 12
cl.evel (dBm/m) Date: 2013-07-14
-10 PART22i24i27
-608
20 3 i
B
-30 ! !
4
1 |
5 7
-40 2 T
-50
-60
-70
e 1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 19000
Frequency (MHz)
Site : 966 Chamber 5
Condition : PART22/24/27 3m VERTICAL
Brand/Model: Messi V
Remark : LTE_Band4 _16M QPSK(1,0)
Tested by : Kay Wu
Temprature : 257C
Humidity : 65%
Plane t X
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB  dB/m
1 3456.20 -35.49 -26.40@ -13.0@ -22.49 -9.09 Peak
2 5184.30 -42.68 -39.45 -13.080 -29.6@ -3.15 Peak
3 pp 6912.48 -23.90 -26.11 -13.80 -18.90 2.21 Peak
4 8640.50 -33.92 -38.57 -13.80 -20.92 4.65 Peak
5 10368.60 -39.04 -46.12 -13.00 -26.84 7.08 Peak
6 12096.7@ -27.57 -35.91 -13.00 -14.57 8.34 Peak
7 13824.80 -36.43 -44.40 -13.00 -23.43  7.97 Peak
Report No.: RF130527C07B 61 of 67 Report Format Version 5.0.0




LTE BAND 4
CHANNEL BANDWIDTH: 15MHZ / QPSK (1 RB /0 RB OFFSET)

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 11

Level (dBm/m) Date: 2013-07-14

-10 | i [ [ [ [ [ | PART22i24i27

£d8B

1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 19000
Frequency (MHz)

Site : 966 Chamber 5
Condition : PART22/24/27 3m HORIZONTAL
Brand/Model: Messi_ V
Remark : LTE_Band4 _15M QPSK(1,0)
Tested by : Kay Wu
Temprature : 257C
Humidity : 65%
Plane t X
Read Limit Over
Freq Level Level Line Limit Factor Remark

MHz dBm/m dBm dBm/m dB dB/m

3451.80 -35.78 -26.69 -13.00 -22.78 -9.09 Peak
5177.7@ -40.19 -37.84 -13.00 -27.19 -3.15 Peak
pp 6903.60 -25.55 -27.76 -13.00 -12.55 2.21 Peak

W N
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Data: 12
cLeveI (dBm/m) Date: 2013-07-14
-10 PART22i24i27
648
20 ¥
-30 5
4
40 1 2 &
-50
-60
-70
e 1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 19000
Frequency (MHz)
Site : 966 Chamber 5
Condition : PART22/24/27 3m VERTICAL
Brand/Model: Messi_V
Remark LTE_Band4 _15M _QPSK(1,0)
Tested by : Kay Wu
Temprature : 257C
Humidity : 65%
Plane : X
Read Limit Over
Freg Level Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 3451.80 -40.22 -31.13 -13.0@ -27.22 -9.09 Peak
2 5177.7@ -43.27 -40.12 -13.00@ -30.27 -3.15 Peak
3 pp 6903.60 -22.51 -24.72 -13.88 -9.51 2.21 Peak
4 8629.50 -36.81 -41.46 -13.80 -23.81 4.65 Peak
5 12081.3@ -33.07 -41.41 -13.00 -20.07 8.34 Peak
6 13807.20 -41.44 -49.41 -13.00 -28.44 7.97 Peak
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LTE BAND 4

CHANNEL BANDWIDTH: 20MHZ / QPSK (1 RB / 0 RB OFFSET)

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 11
cLevel (dBm/m) Date: 2013-07-15
-10 PART22i24i27
£d8B
-20
3
-30
1
40 2
-50
-60
-70
e 1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 19000
Frequency (MHz)
Site : 966 Chamber 5
Condition : PART22/24/27 3m HORIZONTAL
Brand/Model: Messi V
Remark : LTE_Band4 _26M_QPSK(1,0)
Tested by : Kay Wu
Temprature : 257C
Humidity : 65%
Plane : X
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB  dB/m
1 3447.40 -35.90 -26.81 -13.00 -22.98 -9.09 Peak
2 5171.16 -46.31 -37.16 -13.00 -27.31 -3.15 Peak
3 pp 6894.80 -27.17 -29.34 -13.80 -14.17 2.17 Peak
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Data: 12

0 Level (dBm/m)

Date: 2013-07-15

-10]

PART22/24i27

-60

-70]

6d8

1000 4000.

6000.

Site : 966 Chamber 5
Condition : PART22/24/27 3m VERTICAL

Brand/Model: Messi V

8000.

Remark : LTE_Band4 _26M_QPSK(1,0)

Tested by : Kay Wu
Temprature : 257C

10000.
Frequency (MHz)

12000. 14000. 16000. 19000

Humidity : 65%
Plane : X
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 3447.408 -39.12 -30.83 -13.80 -26.12 -9.89 Peak
2 5171.18 -42.69 -39.54 -13.8@ -29.69 -3.15 Peak
3 pp 6894.80 -23.46 -25.63 -13.00 -18.46 2.17 Peak
4 8618.50 -36.73 -41.22 -13.80 -23.73  4.49 Peak
5 12065.9@ -29.93 -38.23 -13.608 -16.93 8.3@ Peak
6 13789.68 -38.25 -46.27 -13.00@ -25.25 8.082 Peak
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5 INFORMATION ON THE TESTING LABORATORIES

We, Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch, were
founded in 1988 to provide our best service in EMC, Radio, Telecom and Safety
consultation. Our laboratories are accredited and approved according to ISO/IEC
17025.

If you have any comments, please feel free to contact us at the following:

Linko EMC/RF Lab: Hsin Chu EMC/RF Lab:
Tel: 886-2-26052180 Tel: 886-3-5935343
Fax: 886-2-26051924 Fax: 886-3-5935342

Hwa Ya EMC/RF/Safety/Telecom Lab:
Tel: 886-3-3183232
Fax: 886-3-3270892

Email: service.adt@tw.bureauveritas.com
Web Site: www.adt.com.tw

The address and road map of all our labs can be found in our web site also.
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6 APPENDIX A — MODIFICATIONS RECORDERS FOR
ENGINEERING CHANGES TO THE EUT BY THE LAB

No modifications were made to the EUT by the lab during the test.

---END---

Report No.: RF130527C07B 67 of 67 Report Format Version 5.0.0
Reference No.: 130708C09




