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1. Test Laboratory

1.1. Testing Location
Company Name:

Labs, Academy of

CTTL,Telecommunication  Technology

Telecommunication Research, MIIT
No. 51, Xueyuan Road, Haidian District, Beijing, P. R. China

Address:
Postal Code: 100191
Telephone: 00861062304633
Fax: 00861062304793

1.1. Testing Environment

Normal Temperature: 15-35C
Relative Humidity: 20-75%
1.2.Project data
Testing Start Date: 2016-12-11
Testing End Date: 2016-12-13
1.3. Signature

(77 71/7

! /L’/» o

Shen Yi

(Prepared this test report)

Zhong Nan

(Reviewed this test report)

en

Sun Xiang Qian
Deputy Director of the laboratory
(Approved this test report)
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2. Client Information

2.1.Applicant Information
Company Name: TCL Communication Ltd.
5F, C building, No. 232, Liang Jing Road ZhangJiang High-Tech Park,

Address /Post: _ .
Pudong Area Shanghai, P.R. China. 201203

City: Shanghai

Postal Code: 201203

Country: China

Telephone: 0086-21-31363544

Fax: 0086-21-61460602

2.2. Manufacturer Information
Company Name: TCL Communication Ltd.
5F, C building, No. 232, Liang Jing Road ZhangJiang High-Tech Park,

Pudong Area Shanghai, P.R. China. 201203

Address /Post:

City: Shanghai

Postal Code: 201203

Country: China

Telephone: 0086-21-31363544
Fax: 0086-21-61460602
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3. Equipment Under Test (EUT) and Ancillary Equipment (AE)
3.1. About EUT

Description GSM Quad band/UMTS 3 Band/LTE 4 Band Mobile phone
Model Name 5044R

FCCID 2ACCJB079

Antenna Integrated

Output power 24.78dBm maximum EIRP measured for Band I

Extreme vol. Limits 3.5VDC to 4.35VDC (nominal: 3.7VDC)

Extreme temp. Tolerance -30°C to +50°C
Note: Components list, please refer to documents of the manufacturer; it is also included in the
original test record of CTTL, Telecommunication Technology Labs, Academy of

Telecommunication Research, MIIT

3.2. Internal Identification of EUT used during the test

EUT ID* IMEI HW Version SW Version
UT07a 014827000101881 03 Y4AUAAO
UTO06a 014827000102228 03 Y4AUAAO

*EUT ID: is used to identify the test sample in the lab internally.

3.3. Internal Identification of AE used during the test
AE ID*  Description

AE1 Battery
AE2 Travel charger

AE1l
Model CAB2000070C1
Manufacturer BYD
Capacitance 2000mAh

AE2
Model CBAOO58AGAD?2
Manufacturer TENPAO

*AE ID: is used to identify the test sample in the lab internally.

3.4. General Description
The Equipment Under Test (EUT) is a model of GSM Quad band/UMTS 3 Band/LTE 4 Band

Mobile phone with integrated antenna. Manual and specifications of the EUT were provided to fulfil
the test.

©Copyright. All rights reserved by CTTL.
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4. Reference Documents

4.1. Reference Documents for testing
The following documents listed in this section are referred for testing.

Reference Title Version
FCC Part 24 PERSONAL COMMUNICATIONS SERVICES 10-1-15
Edition
FCC Part 22 PUBLIC MOBILE SERVICES 10-1-15
Edition
FCC Part 27 MISCELLANEOUS WIRELESS COMMUNICATIONS 10-1-15
SERVICES Edition
ANSI/TIA-603-D Land Mobile FM or PM Communications Equipment 2010
Measurement and Performance Standards
ANSI C63.4 Methods of Measurement of Radio-Noise Emissions from 2014

Low-Voltage Electrical and Electronic Equipment in the
Range of 9 kHz to 40 GHz

KDB 971168 D01 = MEASUREMENT GUIDANCE FOR CERTIFICATION OF v02r02
LICENSED DIGITAL TRANSMITTERS

©Copyright. All rights reserved by CTTL.



(”E""’

No.116Z42301-GTEO3
Page 8 of 106

5. LABORATORY ENVIRONMENT

Semi-anechoic chamber SAC-1 (23 meters X 17meters X 10meters) did not exceed following

limits along the EMC testing:

Temperature

Min. =15 °C, Max. =35 °C

Relative humidity

Min. = 15 %, Max. =75 %

Shielding effectiveness

0.014MHz - 1MHz, >60dB;
1MHz - 1000MHz, >90dB.

Electrical insulation

>2 MQ

Ground system resistance

<4Q

Normalised site attenuation (NSA)

< % 4 dB, 3m/10m distance,
from 30 to 1000 MHz

Site voltage standing-wave ratio (Syswr)

Between 0 and 6 dB, from 1GHz to 18GHz

Uniformity of field strength

Between 0 and 6 dB, from 80 to 3000 MHz

Fully-anechoic chamber FAC-3 (9 metersX6.5 meters X4 meters) did not exceed following

limits along the EMC testing:

Temperature

Min. =15 C, Max. =35 C

Relative humidity

Min. = 15 %, Max. = 75 %

Shielding effectiveness

0.014MHz - 1MHz, >60dB;
1MHz - 1000MHz, >90dB.

Electrical insulation

>2 MQ

Ground system resistance

<4 Q

Site voltage standing-wave ratio (Syswr)

Between 0 and 6 dB, from 1GHz to 18GHz

Uniformity of field strength

Between 0 and 6 dB, from 80 to 4000 MHz

Shielded room did not exceed following limits

along the EMC testing:

Temperature

Min. =15 C, Max. =35 C

Relative humidity

Min. = 20 %, Max. = 75 %

Shielding effectiveness

0.014MHz - 1MHz, >60dB;
1MHz - 1000MHz, >90dB.

Electrical insulation

> 2 MQ

Ground system resistance

<4 Q

©Copyright. All rights reserved by CTTL.
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6. SUMMARY OF TEST RESULTS

6.1. Summary of test results

No.116Z242301-GTEO3

Page 9 of 106

Abbreviations used in this clause;:

P Pass
. F Fail
Verdict Column -
NA Not applicable
NM Not measured
) The test is performed in test location A, B, C or D
Location Column A/B/C/D , ) i ) ,
which are described in section 1.1 of this report
LTE Band 2
Clause in Section in .
Items Test Name i Verdict
FCC rules this report
1 Output Power 24.232(c) Al P
. . 24.238(a),
2 Emission Limit 21051 A.2 P
- 24.235,
3 Frequency Stability > 1055 A3 P
4 Occupied Bandwidth | 2.1049(h)(i) A.4 P
5 Emission Bandwidth 24.238(a) A5 P
6 Band Edge 24.238(a) A6 p
Compliance
Conducted Spurious 24.238,
! Emission 2.1057 AT P
Peak to Average
8 Power Ratio 24.232 (d) A.8 P
LTE Band 4
ltems Test Name Clause in Se.ctlon n Verdict
FCC rules this report
1 Output Power 27.50(d)(4) A.l P
o - 27.53(h),
2 Emission Limit 21051 A.2 P
3 Frequency Stability 27.54, 2.1055 A.3 P
4 Occupied Bandwidth | 2.1049(h)(i) A4 P
5 Emission Bandwidth | 27.53(h) A5 P
6 Band E_dge 27.53(h) A6 =
Compliance
Conducted Spurious | 27.53(h),
! Emission 2.1057 AT P
Peak to Average
8 Power Ratio 27.50(a) A.8 P

©Copyright. All rights reserved by CTTL.
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LTE Band 5
Cl i Section i
Items Test Name ausein e.c 'on n Verdict
FCC rules this report
§2.1046(a),
1 Output Power A.l P
22.913(a)
. - 22.917,
2 Emission Limit 21051 A.2 P
. 22.235,
3 Frequency Stability 2 1055 A.3 P
4 Occupied Bandwidth | 2.1049(h)(i) A.4 P
5 Emission Bandwidth 22.917(b) A5 P
¢ | Band Edge 22.917(b) A6 P
Compliance
i 22.917
- Conducted Spurious 917, A7 P
Emission 2.1057
LTE Band 12
| - —
ltems Test Name Clause in Se.ctlon n Verdict
FCC rules this report
1 Output Power 27.50(c)(10) A.l P
L . 27.53(9),
2 Emission Limit 21051 A.2 P
3 Frequency Stability 27.54, 2.1055 A.3 P
4 Occupied Bandwidth | 2.1049(h)(i) A4 P
5 Emission Bandwidth | 27.53(g) A5 P
6 Band Edge 27.53(9) A6 =
Compliance
Conducted Spurious | 27.53(9g),
/ Emission 2.1057 AT P
Peak to Average
8 Power Ratio 27.50(a) A8 P

©Copyright. All rights reserved by CTTL.
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6.2. Statements
The test cases listed in section 6.1 of this report for the EUT specified in section 3 were performed

by CTTL according to the standards or reference documents in section 4.1
The EUT met all applicable requirements of the standards or reference documents in section 4.1.

This report only deals with the LTE functions among the features described in section 3.

©Copyright. All rights reserved by CTTL.
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7. Test Equipments Utilized
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Calibration
NO. Description TYPE series number [ MANUFACTURE CAL DUE .
DATE interval
1 Test Receiver ESU26 100235 R&S 2017-03-02 1 year
2 Test Receiver ESU26 100376 R&S 2017-10-26 1 year
3 EMI Antenna | VULB 9163 302 Schwarzbeck 2017-01-03 3 year
4 EMI Antenna 3117 00119024 ETS-Lindgren 2017-01-20 3 year
Universal
Radio
5 L CMW500 101675 R&S 2017-07-13 1 year
Communication
Tester
Universal
Radio .
6 L E5515C MY48361083 Agilent 2017-02-25 1 year
Communication
Tester
Spectrum _
7 E4440A MY48250642 Agilent 2017-03-02 1 year
Analyzer
8 EMI Antenna 9117 177 Schwarzbeck 2017-6-25 3 year
9 EMI Antenna | VULB9163 9163-235 Schwarzbeck 2017-10-29 3 year
Signal )
10 N5183A MY49060052 Agilent 2017-3-7 1 year
Generator
Climate
11 SH-241 92007454 ESPEC 2017-12-14 2 year
chamber
12 | Loop Antenna HFH2-22 829324/007 R&S 2017-12-10 3 year

©Copyright. All rights reserved by CTTL.
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ANNEX A: MEASUREMENT RESULTS

A.l1 OUTPUT POWER

A.1.1 Summary

During the process of testing, the EUT was controlled via Rhode & Schwarz Digital Radio
Communication tester (CMW500) to ensure max power transmission and proper modulation.

In all cases, output power is within the specified limits.

A.1.2 Conducted

A.1.2.1 Method of Measurements

The EUT was set up for the max output power with pseudo random data modulation.

These measurements were done at 3 frequencies (bottom, middle and top of operational
frequency range) for each bandwidth.

A.1.2.2 Measurement result

LTE band 2
) ) Power(dBm)
Bandwidth RB size/offset | Frequency (MHz)

QPSK 16QAM

1909.3 23.74 23.07

1 RB high 1880.0 23.79 23.26

1850.7 23.83 23.03

1909.3 23.67 22.47

1 RB low 1880.0 23.93 22.97

1 4MHz 1850.7 23.99 22.96
1909.3 23.79 22.97

50% RB mid 1880.0 24.00 22.85

1850.7 23.91 22.76

1909.3 22.72 21.82

100% RB 1880.0 22.78 21.87

1850.7 22.83 21.95

1908.5 23.56 23.13

1 RB high 1880.0 23.75 23.21

1851.5 23.73 23.09

1908.5 23.63 22.87

3MHz 1 RB low 1880.0 23.89 23.46
1851.5 23.78 23.18

1908.5 22.86 21.78

50% RB mid 1880.0 22.89 21.87

1851.5 22.93 21.77

100% RB 1908.5 22.91 21.86

©Copyright. All rights reserved by CTTL.
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1880.0 22.98 22.06

1851.5 22.96 22.03

1907.5 23.51 21.79

1 RB high 1880.0 23.61 21.94

1852.5 23.58 22.57

1907.5 23.67 22.09

1 RB low 1880.0 23.91 21.83

EMHz 1852.5 23.53 22.08
1907.5 22.84 21.94

50% RB mid 1880.0 22.94 21.92

1852.5 22.92 22.06

1907.5 22.94 21.89

100% RB 1880.0 22.96 21.89

1852.5 22.99 21.83

1905.0 23.52 22.92

1 RB high 1880.0 23.83 23.32

1855.0 23.97 23.03

1905.0 23.88 23.24

1 RB low 1880.0 23.86 22.88

10MHz 1855.0 23.91 22.96
1905.0 22.80 21.72

50% RB mid 1880.0 22.88 21.91

1855.0 22.88 21.82

1905.0 22.80 21.84

100% RB 1880.0 22.90 21.92

1855.0 22.93 21.84

1902.5 23.76 22.85

1 RB high 1880.0 23.76 22.95

1857.5 24.00 22.97

1902.5 23.76 23.22

1 RB low 1880.0 23.83 23.27

15MHz 1857.5 23.85 23.18
1902.5 23.02 21.77

50% RB mid 1880.0 22.92 22.03

1857.5 23.08 22.04

1902.5 22.86 21.84

100% RB 1880.0 22.87 21.91

1857.5 22.95 21.99

20MHz 1 RB high 1900.0 23.69 22.99

©Copyright. All rights reserved by CTTL.
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1880.0 23.66 22.87

1860.0 24.06 23.15

1900.0 23.86 23.00

1 RB low 1880.0 23.80 23.07
1860.0 23.89 23.04

1900.0 22.94 21.93

50% RB mid 1880.0 22.98 21.92
1860.0 22.97 22.16

1900.0 22.98 21.94

100% RB 1880.0 22.97 22.02
1860.0 23.02 22.04

©Copyright. All rights reserved by CTTL.
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LTE band 4
) ) Power(dBm)
Bandwidth RB size/offset | Frequency (MHz)

QPSK 16QAM

1754.3 23.61 22.62

1 RB high 1732.5 23.52 22.67

1710.7 23.61 22.65

1754.3 23.71 22.58

1 RB low 1732.5 23.48 22.73

1 4MHz 1710.7 23.71 22.58
1754.3 23.67 22.64

50% RB mid 1732.5 23.92 22.77

1710.7 23.58 22.52

1754.3 22.57 21.66

100% RB 1732.5 22.55 21.76

1710.7 22.63 21.60

1753.5 2351 22.76

1 RB high 1732.5 23.52 22.37

1711.5 23.57 22.80

1753.5 23.49 22.79

1 RB low 1732.5 23.52 22.49

3MHz 17115 23.34 22.94
1753.5 22.67 21.55

50% RB mid 1732.5 22.55 21.62

1711.5 22.58 21.75

1753.5 22.64 21.74

100% RB 1732.5 22.54 21.58

17115 22.66 21.62

1752.5 23.45 21.86

1 RB high 1732.5 23.11 21.32

1712.5 23.36 21.45

1752.5 23.69 21.88

1 RB low 1732.5 23.32 21.59

EMHz 1712.5 23.36 21.72
1752.5 22.49 21.36

50% RB mid 1732.5 22.56 21.56

1712.5 22.63 21.63

1752.5 22.74 21.67

100% RB 1732.5 22.59 21.52

1712.5 22.66 21.71

10MHz 1 RB high 1750 23.38 23.33
1732.5 23.30 22.70

©Copyright. All rights reserved by CTTL.
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1715 23.33 22.54
1750 23.56 22.79
1 RB low 17325 23.46 22.80
1715 23.49 22.79
1750 2258 21.65
50% RB mid 1732.5 22.60 21.53
1715 22.65 21.48
1750 22.58 21.63
100% RB 17325 22.53 21.52
1715 22.63 21.54
1747.5 23.62 22.60
1 RB high 1732.5 23.36 22.77
1717.5 23.59 22.76
1747.5 23.74 22.78
1 RB low 1732.5 23.77 23.22
1717.5 23.68 22.87

15MHz
1747.5 22.63 21.61
50% RB mid 1732.5 22.56 2157
1717.5 22.46 21.53
1747.5 22.61 21.53
100% RB 1732.5 22.49 21.53
1717.5 22.55 21.40
1745 23.45 22.73
1 RB high 1732.5 23.38 22.69
1720 23.48 22.03
1745 23.66 22.92
1 RB low 1732.5 23.58 22.92
1720 23.80 23.16

20MHz
1745 22.66 21.73
50% RB mid 1732.5 22.61 21.65
1720 2252 21.58
1745 22.66 21.61
100% RB 1732.5 22.56 21.61
1720 2252 21.44

©Copyright. All rights reserved by CTTL.
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LTE band 5
) i Power(dBm)
Bandwidth RB size/offset | Frequency (MHz)

QPSK 16QAM

848.3 2341 22.65

1 RB high 836.5 23.57 22.88

824.7 23.65 22.76

848.3 23.78 22.72

1 RB low 836.5 23.50 22.51

1 4MHz 824.7 23.63 22.77
848.3 23.72 22.73

50% RB mid 836.5 23.76 22.49

824.7 23.61 22.74

848.3 22.55 21.70

100% RB 836.5 22.60 21.66

824.7 22.75 21.72

847.5 23.37 22.62

1 RB high 836.5 23.64 23.06

825.5 23.48 22.75

847.5 23.55 22.91

1 RB low 836.5 23.52 22.82

3MHz 825.5 23.87 23.00
847.5 22.61 21.58

50% RB mid 836.5 22.67 21.74

825.5 22.58 21.64

847.5 22.58 21.61

100% RB 836.5 22.63 21.56

825.5 22.67 21.60

846.5 23.48 21.93

1 RB high 836.5 23.33 21.59

826.5 23.20 21.77

846.5 23.63 21.92

1 RB low 836.5 23.40 21.73

EMHz 826.5 23.48 21.77
846.5 22.61 21.67

50% RB mid 836.5 22.67 21.55

826.5 22.62 21.69

846.5 22.70 21.81

100% RB 836.5 22.63 21.64

826.5 22.63 21.65

10MHz 1 RB high 844.0 23.40 22.81
836.5 23.52 22.81

©Copyright. All rights reserved by CTTL.
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829.0 23.49 22.85

844.0 23.54 22.71

1 RB low 836.5 23.45 22,68

829.0 23.59 22.90

844.0 22.75 21.64

50% RB mid 836.5 22.73 21.61

829.0 22,64 2158

844.0 22.67 21.69

100% RB 836.5 22.57 21.56

829.0 22.66 21.69

©Copyright. All rights reserved by CTTL.
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LTE band 12
) , Power(dBm)
Bandwidth RB size/offset | Frequency (MHz)

QPSK 16QAM

715.3 23.33 22.48

1 RB high 707.5 23.27 22.48

699.7 23.40 22.44

715.3 23.48 22.39

1 RB low 707.5 23.38 22.30

1 4MHz 699.7 23.46 22.24
715.3 23.42 22.25

50% RB mid 707.5 23.52 22.49

699.7 23.63 22.28

715.3 22.30 21.25

100% RB 707.5 22.32 21.34

699.7 2241 21.41

714.5 23.24 22.66

1 RB high 707.5 23.19 22.35

700.5 23.23 22.91

714.5 23.32 22.90

1 RB low 707.5 23.21 22.53

3MHz 700.5 23.21 22.67
714.5 22.48 21.25

50% RB mid 707.5 22.46 21.52

700.5 22.50 21.30

714.5 22.35 21.46

100% RB 707.5 22.40 21.39

700.5 22.41 21.32

713.5 23.19 21.74

1 RB high 707.5 23.15 21.41

701.5 23.52 21.55

713.5 23.03 21.90

1 RB low 707.5 23.14 21.44

EMHz 701.5 22.97 21.84
713.5 22.41 21.35

50% RB mid 707.5 22.49 21.50

701.5 22.38 21.40

713.5 22.41 21.39

100% RB 707.5 22.43 21.50

701.5 22.46 21.33

10MHz 1 RB high 711.0 23.42 22.55
707.5 23.09 22.29

©Copyright. All rights reserved by CTTL.
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704.0 23.13 22.45

711.0 23.29 22.45

1 RB low 707.5 23.24 22.30

704.0 23.35 22.36

711.0 22.40 21.24

50% RB mid 707.5 22.32 21.49

704.0 22.44 2151

711.0 22.44 21.44

100% RB 707.5 22.32 21.38

704.0 22.41 21.35

©Copyright. All rights reserved by CTTL.
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A.1.3 Radiated

A.1.3.1 Description

This is the test for the maximum radiated power from the EUT.

Rule Part 24.232(b) specifies, "Mobile/portable stations are limited to 2 watts e.i.r.p. Peak power"
and 24.232(c) specifies that "Peak transmit power must be measured over any interval of
continuous transmission using instrumentation calibrated in terms of an rms-equivalent voltage."
Rule Part 27.50(d) specifies “Fixed, mobile, and portable (handheld) stations operating in the
1710-1755 MHz band are limited to 1 watt EIRP”.

Rule Part 27.50(h)(2) specifies “Mobile stations are limited to 2.0 watts EIRP.”.

Rule Part 27.50(c) specifies “Portable stations (hand-held de-vices) are limited to 3 watts ERP.”.

A.1.3.2 Method of Measurement

The measurements procedures in TIA-603D-2010 are used.

1. EUT was placed on a 1.5 meter high non-conductive stand at a 3 meter test distance from the
receive antenna. A receiving antenna was placed on the antenna mast 3 meters from the EUT
for emission measurements. The height of receiving antenna is 1.5m. The test setup refers to
figure below. Detected emissions were maximized at each frequency by rotating the EUT
through 360° and adjusting the receiving antenna polarization. The radiated emission
measurements of all transmit frequencies in three channels (High, Middle, Low) were
measured with peak detector.

Receiving Antenna

-
=
E
<
e
)
=
w

Altenuator

2. The EUT is then put into continuously transmitting mode at its maximum power level during
the test. And the maximum value of the receiver should be recorded as (Pr).
3. The EUT shall be replaced by a substitution antenna. The test setup refers to figure below.

SA Signal
Substitute Generator
Antenna =

5 =
E R "

: I I §
g7 % eceu ving Antenna

o

F

1B Al

Filter

--------

In the chamber, a substitution antenna for the frequency band of interest is placed at the
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reference point of the chamber. An RF signal source for the frequency band of interest is
connected to the substitution antenna with a cable that has been constructed to not interfere
with the radiation pattern of the antenna. A power (Pvea) iS applied to the input of the
substitution antenna. Adjust the level of the signal generator output until the value of the
receiver reaches the previously recorded (P,). The power of signal source (Pwea) is recorded.
The test should be performed by rotating the test item and adjusting the receiving antenna
polarization.

4. An amplifier should be connected to the Signal Source output port. And the cable should be
connected between the amplifier and the substitution antenna.
The cable loss (Pg), the substitution antenna Gain (G,) and the amplifier Gain (Pag) should be
recorded after test.
The measurement results are obtained as described below:
Power (EIRP) = Pyea- Pag - Pci - Ga

5. This value is EIRP since the measurement is calibrated using an antenna of known gain (unit
dBi) and known input power.

6. ERP can be calculated from EIRP by subtracting the gain of the dipole, ERP = EIRP -2.15.
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A.1.3.3 Measurement result

LTE Band 2- EIRP 24. 232(b)

Limits: <33dBm (2W)

LTE Band 2_1.4MHz_QPSK

Frequency(MHz) | Puea(dBm) | Pg(dB) | Pag(dB) | Ga Antenna Gain(dB) | EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
1850.70 -21.97 | 2.92 | -43.75 -4.87 23.73 33.00 9.27 H
1880.00 -21.82 | 2.85 | -43.75 -4.82 23.90 33.00 9.10 H
1909.30 -20.88 | 2.87 | -43.77 -4.76 24.78 33.00 8.22 H

LTE Band 2_3MHz_QPSK

Frequency(MHz) | Pmea(dBm) | Pu(dB) | Pag(dB) | Ga Antenna Gain(dB) | EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
1851.50 -22.35 | 2.87 | -43.75 -4.87 23.40 33.00 9.60 H
1880.00 -21.87 | 2.85 | -43.75 -4.82 23.85 33.00 9.15 H
1908.50 -21.16 | 2.89 | -43.78 -4.76 24.49 33.00 8.51 H

LTE Band 2_5MHz_QPSK

Frequency(MHz) | Pmea(dBm) | Pg(dB) | Pag(dB) | Ga Antenna Gain(dB) | EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
1852.50 -22.29 | 2.87 | -43.75 -4.87 23.46 33.00 9.54 H
1880.00 -22.23 | 2.85 | -43.75 -4.82 23.49 33.00 9.51 H
1907.50 -21.40 | 2.84 | -43.77 -4.77 24.30 33.00 8.70 H

LTE Band 2_10MHz_QPSK

Frequency(MHz) | Pmea(dBm) | Pu(dB) | Pag(dB) | Ga Antenna Gain(dB) | EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
1855.00 -22.82 | 2.88 | -43.74 -4.86 22.90 33.00 10.10 H
1880.00 -21.81 | 2.85 | -43.75 -4.82 23.91 33.00 9.09 H
1905.00 -21.28 | 2.87 | -43.77 -4.77 24.39 33.00 8.61 H

LTE Band 2_15MHz_QPSK

Frequency(MHz) | Puea(dBm) | Pg(dB) | Pag(dB) | Ga Antenna Gain(dB) | EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
1857.50 -22.57 | 2.87 | -43.75 -4.86 23.17 33.00 9.83 H
1880.00 -21.99 | 2.85 | -43.75 -4.82 23.73 33.00 9.27 H
1902.50 -21.50 | 2.86 | -43.77 -4.78 24.19 33.00 8.81 H

LTE Band 2_20 MHz_QPSK

Frequency(MHz) | Pyea(dBm) | Pu(dB) | Pag(dB) | Ga Antenna Gain(dB) | EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
1860.00 -22.11 | 2.86 | -43.75 -4.85 23.63 33.00 9.37 H
1880.00 -21.90 | 2.85 | -43.75 -4.82 23.82 33.00 9.18 H
1900.00 -21.12 | 2.87 | -43.77 -4.78 24.56 33.00 8.44 H
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LTE Band 2_1.4MHz_16QAM

Frequency(MHz) | Puea(dBm) | Pg(dB) | Pag(dB) | Ga Antenna Gain(dB) | EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization

1850.70 -22.82 | 2.92 | -43.75 -4.87 22.88 33.00 10.12 H
1880.00 -22.76 | 2.85 | -43.75 -4.82 22.96 33.00 10.04 H
1909.30 -21.34 | 2.87 | -43.77 -4.76 24.32 33.00 8.68 H

LTE Band 2_3MHz_16QAM

Frequency(MHz) | Puea(dBm) | Pg(dB) | Pag(dB) | Ga Antenna Gain(dB) | EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization

1851.50 -23.49 | 2.87 | -43.75 -4.87 22.26 33.00 10.74 H
1880.00 -23.29 | 2.85 | -43.75 -4.82 22.43 33.00 10.57 H
1908.50 -22.22 | 2.89 | -43.78 -4.76 23.43 33.00 9.57 H

LTE Band 2_5MHz_16QAM

Frequency(MHz) | Puea(dBm) | Pg(dB) | Pag(dB) | Ga Antenna Gain(dB) | EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization

1852.50 -23.61 | 2.87 | -43.75 -4.87 22.14 33.00 10.86 H
1880.00 -23.73 | 2.85 | -43.75 -4.82 21.99 33.00 11.01 H
1907.50 -22.34 | 2.84 | -43.77 -4.77 23.36 33.00 9.64 H

LTE Band 2_10MHz_16QAM

Frequency(MHz) | Pmea(dBm) | Pu(dB) | Pag(dB) | Ga Antenna Gain(dB) | EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization

1855.00 -23.53 | 2.88 | -43.74 -4.86 22.19 33.00 10.81 H
1880.00 -22.93 | 2.85 | -43.75 -4.82 22.79 33.00 10.21 H
1905.00 -22.03 | 2.87 | -43.77 -4.77 23.64 33.00 9.36 H

LTE Band 2_15MHz_16QAM

Frequency(MHz) | Pmea(dBm) | Pg(dB) | Pag(dB) | Ga Antenna Gain(dB) | EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization

1857.50 -23.60 | 2.87 | -43.75 -4.86 22.14 33.00 10.86 H
1880.00 -22.87 | 2.85 | -43.75 -4.82 22.85 33.00 10.15 H
1902.50 -22.55 | 2.86 | -43.77 -4.78 23.14 33.00 9.86 H

LTE Band 2_20 MHz_16QAM

Frequency(MHz) | Puea(dBm) | Pu(dB) | Pag(dB) | Ga Antenna Gain(dB) | EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization

1860.00 -23.62 | 2.86 | -43.75 -4.85 22.12 33.00 10.88 H
1880.00 -23.02 | 2.85 | -43.75 -4.82 22.70 33.00 10.30 H
1900.00 -22.20 | 2.87 | -43.77 -4.78 23.48 33.00 9.52 H

Peak EIRP(dBM) = Pyea(-20.88dBM) - G, (-4.76dBi) - Pag (-43.77dB) - Py (2.87dB) = 24.78dBm
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LTE Band 4- EIRP 27.50(d)
Limits: <30dBm (1W)

LTE Band 4_1.4MHz_QPSK

Frequency(MHz) | Puea(dBm) | Pg(dB) | Pag(dB) | Ga Antenna Gain(dB) | EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization

1710.70 -22.11 | 3.17 | -44.10 -5.12 23.94 30.00 6.06 H
1732.50 -22.23 | 3.33 | 44.14 -5.08 23.66 30.00 6.34 H
1754.30 -21.79 | 3.76 | -44.14 -5.04 23.63 30.00 6.37 H

LTE Band 4_3MHz_QPSK

Frequency(MHz) | Pmea(dBm) | Pg(dB) | Pag(dB) | Ga Antenna Gain(dB) | EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization

1711.50 -22.33 | 3.40 | -44.10 -5.12 23.49 30.00 6.51 H
1732.50 -22.65 | 3.33 | -44.14 -5.08 23.24 30.00 6.76 H
1753.50 -21.87 | 3.80 | -44.13 -5.04 23.50 30.00 6.50 H

LTE Band 4_5MHz_QPSK

Frequency(MHz) | Puea(dBm) | Pg(dB) | Pag(dB) | Ga Antenna Gain(dB) | EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization

1712.50 -22.04 | 3.66 | -44.10 -5.12 23.52 30.00 6.48 H
1732.50 -22.60 | 3.33 | -44.14 -5.08 23.29 30.00 6.71 H
1752.50 -22.16 | 3.82 | -44.14 -5.05 23.21 30.00 6.79 H

LTE Band 4_10MHz_QPSK

Frequency(MHz) | Pmea(dBm) | Pu(dB) | Pag(dB) | Ga Antenna Gain(dB) | EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization

1715.00 -21.86 | 3.56 | -44.10 -5.11 23.79 30.00 6.21 H
1732.50 -22.62 | 3.33 | -44.14 -5.08 23.27 30.00 6.73 H
1750.00 -22.82 | 3.00 | -44.15 -5.05 23.38 30.00 6.62 H

LTE Band 4_15MHz_QPSK

Frequency(MHz) | Puea(dBm) | Pg(dB) | Pag(dB) | Ga Antenna Gain(dB) | EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization

1717.50 -22.23 | 3.47 | -44.11 -5.11 23.52 30.00 6.48 H
1732.50 -22.80 | 3.33 | -44.14 -5.08 23.09 30.00 6.91 H
1747.50 -22.96 | 3.34 | -44.15 -5.05 22.90 30.00 7.10 H

LTE Band 4_20MHz_QPSK

Frequency(MHz) | Puea(dBm) | Pu(dB) | Pag(dB) | Ga Antenna Gain(dB) | EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization

1720.00 -22.25 | 3.37 | -44.11 -5.10 23.59 30.00 6.41 H
1732.50 -22.63 | 3.33 | -44.14 -5.08 23.26 30.00 6.74 H
1745.00 -22.48 | 3.68 | -44.16 -5.06 23.06 30.00 6.94 H
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LTE Band 4_1.4MHz_16QAM

Frequency(MHz) | Puea(dBm) | Pg(dB) | Pag(dB) | Ga Antenna Gain(dB) | EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
1710.70 -23.25 | 3.17 | -44.10 -5.12 22.80 30.00 7.20 H
1732.50 -22.96 | 3.33 | -44.14 -5.08 22.93 30.00 7.07 H
1754.30 -22.72 | 3.76 | -44.14 -5.04 22.70 30.00 7.30 H

LTE Band 4 _3MHz_16QAM

Frequency(MHz) | Puea(dBm) | Pg(dB) | Pag(dB) | Ga Antenna Gain(dB) | EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
1711.50 -22.73 | 3.40 | -44.10 -5.12 23.09 30.00 6.91 H
1732.50 -23.32 | 3.33 | -44.14 -5.08 22.57 30.00 7.43 H
1753.50 -23.06 | 3.80 | -44.13 -5.04 22.31 30.00 7.69 H

LTE Band 4_5MHz_16QAM

Frequency(MHz) | Pmea(dBm) | Pg(dB) | Pag(dB) | Ga Antenna Gain(dB) | EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
1712.50 -22.78 | 3.66 | -44.10 -5.12 22.78 30.00 7.22 H
1732.50 -23.46 | 3.33 | -44.14 -5.08 22.43 30.00 7.57 H
1752.50 -22.98 | 3.82 | -44.14 -5.05 22.39 30.00 7.61 H

LTE Band 4_10MHz_16QAM

Frequency(MHz) | Pmea(dBm) | Pu(dB) | Pag(dB) | Ga Antenna Gain(dB) | EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
1715.00 -22.83 | 3.56 | -44.10 -5.11 22.82 30.00 7.18 H
1732.50 -23.76 | 3.33 | -44.14 -5.08 22.13 30.00 7.87 H
1750.00 -23.83 | 3.00 | -44.15 -5.05 22.37 30.00 7.63 H

LTE Band 4_15MHz_16QAM

Frequency(MHz) | Pmea(dBm) | Pg(dB) | Pag(dB) | Ga Antenna Gain(dB) | EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
1717.50 -23.25 | 347 | -44.11 -5.11 22.50 30.00 7.50 H
1732.50 -23.92 | 3.33 | -44.14 -5.08 21.97 30.00 8.03 H
1747.50 -23.79 | 3.34 | -44.15 -5.05 22.07 30.00 7.93 H

LTE Band 4_20MHz_16QAM

Frequency(MHz) | Puea(dBm) | Pu(dB) | Pag(dB) | Ga Antenna Gain(dB) | EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
1720.00 -22.99 | 3.37 | 44.11 -5.10 22.85 30.00 7.15 H
1732.50 -23.68 | 3.33 | -44.14 -5.08 22.21 30.00 7.79 H
1745.00 -23.32 | 3.68 | -44.16 -5.06 22.22 30.00 7.78 H
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LTE Band 5- ERP 22.913(a)
Limits: <38.45dBm (7W)

LTE Band 5_1.4MHz_QPSK
Ga Antenna Correction
Frequency(MHz) | Puea(dBm) | Pg(dB) | Pag(dB) ERP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dB) (dB)
824.70 -23.62 | 2.26 | -45.79 -0.95 2.15 18.71 38.45 19.74 \%
836.50 -22.39 | 2.26 | -45.66 -0.82 2.15 19.68 38.45 18.77 \%
848.30 -21.41 | 2.27 | -45.55 -0.80 2.15 20.52 38.45 17.93 \%
LTE Band 5_3MHz_QPSK
Ga Antenna Correction
Frequency(MHz) | Puea(dBm) | Py(dB) | Pag(dB) ERP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dB) (dB)
825.50 2411 | 2.26 | -45.79 | -0.94 2.15 18.21 38.45 20.24 \Y
836.50 -22.57 | 2.26 | -45.66 -0.82 2.15 19.50 38.45 18.95 \%
847.50 -21.83 | 2.27 | -45.56 -0.81 2.15 20.12 38.45 18.33 \%
LTE Band 5_5MHz_QPSK
G, Antenna Correction
Frequency(MHz) | Pmea(dBm) | Pu(dB) | Pag(dB) ERP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dB) (dB)
826.50 -23.99 | 2.25 | -45.77 -0.93 2.15 18.31 38.45 20.14 V
836.50 -22.75 | 2.26 | -45.66 -0.82 2.15 19.32 38.45 19.13 V
846.50 -21.88 | 2.26 | -45.56 -0.82 2.15 20.09 38.45 18.36 \%

LTE Band 5_10MHz_QPSK

Ga Antenna | Correction
ERP(dBm) | Limit(dBm) | Margin(dB) | Polarization

Frequency(MHz) | Pmea(dBm) | Pu(dB) | Pag(dB)
Gain(dB) (dB)
829.00 -24.01 | 2.13 | -45.74 -0.90 2.15 18.35 38.45 20.10 \%
836.50 -22.40 | 2.26 | -45.66 -0.82 2.15 19.67 38.45 18.78 \%
844.00 -22.39 | 2.26 | -45.59 -0.82 2.15 19.61 38.45 18.84 \%
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LTE Band 5_1.4MHz_16QAM
Ga Antenna Correction
Frequency(MHz) | Puea(dBm) | Pg(dB) | Pag(dB) ERP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dB) (dB)
824.70 -24.13 | 2.26 | -45.79 -0.95 2.15 18.20 38.45 20.25 H
836.50 -23.26 | 2.26 | -45.66 -0.82 2.15 18.81 38.45 19.64 \%
848.30 -22.40 | 2.27 | -45.55 -0.80 2.15 19.53 38.45 18.92 \%
LTE Band 5_3MHz_16QAM
Ga Antenna Correction
Frequency(MHz) | Puea(dBm) | Pg(dB) | Pag(dB) ERP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dB) (dB)
825.50 -24.83 | 2.26 | -45.79 | -0.94 2.15 17.49 38.45 20.96 H
836.50 -23.95 | 2.26 | -45.66 | -0.82 2.15 18.12 | 38.45 | 20.33 Y%
847.50 -22.40 | 2.27 | -45.56 -0.81 2.15 19.55 38.45 18.90 \%

LTE Band 5_5MHz_16QAM

G, Antenna Correction
ERP(dBm) | Limit(dBm) | Margin(dB) | Polarization

Frequency(MHz) | Puea(dBm) | Pq(dB) | Pag(dB)
Gain(dB) (dB)
826.50 -25.26 | 2.25 | -45.77 -0.93 2.15 17.04 38.45 21.41 V
836.50 -23.74 | 2.26 | -45.66 -0.82 2.15 18.33 38.45 20.12 V
846.50 -22.66 | 2.26 | -45.56 -0.82 2.15 19.31 38.45 19.14 \%
LTE Band 5_10MHz_16QAM
Ga Antenna | Correction
Frequency(MHz) | Puea(dBm) | Pg(dB) | Pag(dB) ERP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dB) (dB)
829.00 -24.94 | 2.13 | -45.74 -0.90 2.15 17.42 38.45 21.03 \%
836.50 -23.37 | 2.26 | -45.66 -0.82 2.15 18.70 38.45 19.75 \%
844.00 -23.06 | 2.26 | -45.59 -0.82 2.15 18.94 38.45 19.51 \%
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LTE Band 12 - ERP 27.50(c)(10)

Limits:

<34.77dBm (3W)

LTE Band 12_1.4MHz_QPSK

No. 116Z242301-GTEO3
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Ga Antenna Correction
Frequency(MHz) | Puea(dBm) | Pg(dB) | Pag(dB) ERP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dB) (dB)
699.70 -24.68 | 1.90 | -44.66 -0.77 2.15 16.70 34.77 18.07 H
707.50 -24.83 | 191 | -44.94 -0.62 2.15 16.67 34.77 18.10 H
715.30 -24.43 | 1.92 | -45.26 -0.50 2.15 17.26 34.77 17.51 H
LTE Band 12_3MHz_QPSK
Ga Antenna Correction
Frequency(MHz) | Puea(dBm) | Py(dB) | Pag(dB) ERP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dB) (dB)
700.50 -25.01 | 1.90 | -44.68 -0.76 2.15 16.38 34.77 18.39 H
707.50 -24.92 1.91 | -44.94 -0.62 2.15 16.58 34.77 18.19 H
714.50 -24.51 1.92 | -45.26 -0.50 2.15 17.18 34.77 17.59 H
LTE Band 12_5MHz_QPSK
G, Antenna Correction
Frequency(MHz) | Pmea(dBm) | Pu(dB) | Pag(dB) ERP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dB) (dB)
701.50 -24.88 | 1.90 | -44.81 -0.74 2.15 16.62 34.77 18.15 H
707.50 -25.09 1.91 | -44.94 -0.62 2.15 16.41 34.77 18.36 H
713.50 -24.55 | 1.92 | -45.22 -0.50 2.15 17.10 34.77 17.67 H
LTE Band 12_10MHz_QPSK
Ga Antenna | Correction
Frequency(MHz) | Puea(dBm) | Pg(dB) | Pag(dB) ERP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dB) (dB)
704.00 -24.81 | 1.91 | -44.93 -0.70 2.15 16.76 34.77 18.01 H
707.50 -24.73 | 1.91 | -44.94 -0.62 2.15 16.77 34.77 18.00 H
711.00 -24.41 | 1.92 | -45.19 -0.53 2.15 17.24 34.77 17.53 H
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LTE Band 12_1.4MHz_16QAM
Ga Antenna Correction
Frequency(MHz) | Puea(dBm) | Pg(dB) | Pag(dB) ERP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dB) (dB)
699.70 -25.19 | 1.90 | -44.66 -0.77 2.15 16.19 34.77 18.58 H
707.50 -25.54 | 191 | -44.94 -0.62 2.15 15.96 34.77 18.81 H
715.30 -25.37 | 1.92 | -45.26 -0.50 2.15 16.32 34.77 18.45 H
LTE Band 12_3MHz_16QAM
Ga Antenna Correction
Frequency(MHz) | Puea(dBm) | Pg(dB) | Pag(dB) ERP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dB) (dB)
700.50 -25.85 | 1.90 | -44.68 -0.76 2.15 15.54 34.77 19.23 H
707.50 -25.64 | 1.91 | -44.94 -0.62 2.15 15.86 34.77 18.91 H
714.50 -25.55 1.92 | -45.26 -0.50 2.15 16.14 34.77 18.63 V
LTE Band 12_5MHz_16QAM
G, Antenna Correction
Frequency(MHz) | Pmea(dBm) | Pu(dB) | Pag(dB) ERP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dB) (dB)
701.50 -26.12 1.90 | -44.81 -0.74 2.15 15.38 34.77 19.39 H
707.50 -26.15 1.91 | -44.94 -0.62 2.15 15.35 34.77 19.42 V
713.50 -25.45 | 1.92 | -45.22 -0.50 2.15 16.20 34.77 18.57 H
LTE Band 12_10MHz_16QAM
Ga Antenna | Correction
Frequency(MHz) | Puea(dBm) | Pg(dB) | Pag(dB) ERP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dB) (dB)
704.00 -26.10 | 1.91 | -44.93 -0.70 2.15 15.47 34.77 19.30 H
707.50 -25.84 | 191 | -44.94 -0.62 2.15 15.66 34.77 19.11 H
711.00 -25.48 | 1.92 | -45.19 -0.53 2.15 16.17 34.77 18.60 H
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A.2 EMISSION LIMIT

A.2.1 Measurement Method
The measurements procedures in TIA-603D-2010 are used. This measurement is carried out in

fully-anechoic chamber FAC-3.

The spectrum was scanned from 30 MHz to the 10th harmonic of the highest frequency generated
within the equipment, which is the transmitted carrier. The resolution bandwidth is set 1IMHz. The
spectrum was scanned with the mobile station transmitting at carrier frequencies that pertain to

low, mid and high channels of the LTE Bands 2, 4,5,12.

The procedure of radiated spurious emissions is as follows:
1. EUT was placed on a 1.5 meter high non-conductive stand at a 3 meter test distance from the

receive antenna. A receiving antenna was placed on the antenna mast 3 meters from the EUT
for emission measurements. The height of receiving antenna is 1.5m. The test setup refers to
figure below. Detected emissions were maximized at each frequency by rotating the EUT
through 360° and adjusting the receiving antenna polarization. The radiated emission
measurements of all non-harmonic and harmonics of the transmit frequency through the 10th

harmonic were measured with peak detector.

Receiving Antenna

Filter Amplifier

Altenuator

2. The EUT is then put into continuously transmitting mode at its maximum power level during
the test. And the maximum value of the receiver should be recorded as (Pr).
3. The EUT shall be replaced by a substitution antenna. The test setup refers to figure below.

SA Signal
Substitute Generator
Antenna
s E
= I |
ol s 1] 5
& T eceiving Antenna b=
c
Ly
I g | remr ) —
g E VY

-------- —

In the chamber, an substitution antenna for the frequency band of interest is placed at the
reference point of the chamber. An RF Signal source for the frequency band of interest is
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connected to the substitution antenna with a cable that has been constructed to not interfere
with the radiation pattern of the antenna. A power (Pvea) iS applied to the input of the
substitution antenna. Adjust the level of the signal generator output until the value of the
receiver reaches the previously recorded (P,). The power of signal source (Pwea) is recorded.
The test should be performed by rotating the test item and adjusting the receiving antenna
polarization.

4. The Path loss (Pp) between the Signal Source with the Substitution Antenna and the
Substitution Antenna Gain (G,) should be recorded after test.
An amplifier should be connected in for the test.
The Path loss (Pp) is the summation of the cable loss and the gain of the amplifier.
The measurement results are obtained as described below:
Power (EIRP)=Pyeat Py + Ga

5. This value is EIRP since the measurement is calibrated using an antenna of known gain (unit:
dBi) and known input power.

6. ERP can be calculated from EIRP by subtracting the gain of the dipole, ERP = EIRP -2.15dB.

A.2.2 Measurement Limit

Part 22.913(a), Part 24.238(a), Part 27.53(g), Part 27.53(h), Part 27.53(m) all specify that the
power of any emission outside of the authorized operating frequency ranges must be attenuated
below the transmitting power (P) by a factor of at least 43 + 10 log(P) dB. The specification that
emissions shall be attenuated below the transmitter power (P) by at least 43 + 10 log (P) dB,
translates in the relevant power range (1 to 0.001 W) to -13 dBm. At 1 W the specified minimum
attenuation becomes 43 dB and relative to a 30 dBm (1 W) carrier becomes a limit of -13 dBm. At
0.001 W (0 dBm) the minimum attenuation is 13 dB, which again yields a limit of -13 dBm. In this
way a translation of the specification from relative to absolute terms is carried out.

A.2.3 Measurement Results

Radiated emissions measurements were made only at the upper, middle, and lower carrier
frequencies of the LTE Bands 2, 4,5,12. It was decided that measurements at these three carrier
frequencies would be sufficient to demonstrate compliance with emissions limits because it was
seen that all the significant spurs occur well outside the band and no radiation was seen from a
carrier in one block of the LTE Bands 2, 4,5,12 into any of the other blocks. The equipment must
still, however, meet emissions requirements with the carrier at all frequencies over which it is
capable of operating and it is the manufacturer's responsibility to verify this.The evaluated
frequency range is from 30MHz to 26GHz.
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LTE Band 2, 1.4MHz, QPSK, Channel 18607

Frequency(MHz | Ppea(dB Path Antenn El:sgjkBm Limit Margin(dB | Polarizatio
) m) Loss a Gain ) (dBm) ) n
3701.62 -37.96 5.89 -8.48 -35.37 -13.00 22.37 H
5552.68 -56.19 7.12 -10.59 -52.72 -13.00 39.72 H
7304.99 -61.52 8.17 -11.97 -57.72 -13.00 44.72 Y,
9490.52 -61.79 9.30 -13.39 -57.70 -13.00 44.70 \%
11380.19 -51.48 10.19 |-13.12 -48.55 -13.00 35.55 H
13404.04 -56.80 11.18 | -14.07 -53.91 -13.00 40.91 \%
LTE Band 2, 1.4MHz, QPSK, Channel 18900
Anten Peak . : o
Frequency(MHz | Ppea(dB Path na EIRP(dBm Limit Margin(dB | Polarizatio
) m) Loss Gain ) (dBm) ) n
3760.20 -46.98 5.86 -8.56 -44.28 -13.00 31.28 H
5640.28 -49.83 7.22 -10.57 | -46.48 -13.00 33.48 H
7821.87 -56.36 8.49 -12.46 | -52.39 -13.00 39.39 H
9759.68 -58.61 9.41 -13.14 | -54.88 -13.00 41.88 Y,
11624.49 -53.06 10.30 -13.08 | -50.28 -13.00 37.28 H
13343.17 -54.96 1111 -13.98 | -52.09 -13.00 39.09 Y,
LTE Band 2, 1.4MHz, QPSK, Channel 19193
Frequency(MHz | Ppuea(dB Path Antenn EIF:SZJIkBm Limit Margin(dB | Polarizatio
) m) Loss a Gain ) (dBm) ) n
3818.74 -46.38 5.92 -8.65 -43.65 -13.00 30.65 H
5728.36 -52.32 7.23 -10.55 -49.00 -13.00 36.00 H
7654.03 -58.97 8.32 -12.32 -54.97 -13.00 41.97 H
9686.14 -63.21 9.38 -13.21 -59.38 -13.00 46.38 \%
11652.36 -61.57 10.29 | -13.07 -58.79 -13.00 45.79 \%
13491.66 -54.58 11.22 | -14.19 -51.61 -13.00 38.61 Y,
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LTE Band 2, 1.4MHz, 16QAM, Channel 18607
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Frequency(MHz | Ppea(dB Path Antenn El:sgjkBm Limit Margin(dB | Polarizatio
) m) Loss a Gain ) (dBm) ) n
3701.64 -37.40 5.89 -8.48 -34.81 -13.00 21.81 H
5552.22 -53.04 7.12 -10.59 -49.57 -13.00 36.57 H
7567.64 -65.38 8.34 -12.25 -61.47 -13.00 48.47 Y,
9558.83 -61.87 9.21 -13.34 -57.74 -13.00 44.74 Y,
11350.08 -61.40 10.14 | -13.13 -58.41 -13.00 45.41 \%
13223.61 -48.56 11.08 |-13.81 -45.83 -13.00 32.83 H
LTE Band 2, 1.4MHz, 16QAM, Channel 18900
Peak o . o
Frequency(MH2) Puea(dB Path Anterma EIRP(dBm Limit Margin(dB | Polarizatio
m) Loss Gain ) (dBm) ) n
3760.20 -45.82 5.86 -8.56 -43.12 -13.00 30.12 H
5640.31 -49.31 7.22 -10.57 -45.96 -13.00 32.96 H
7440.24 -62.19 8.23 -12.13 -58.29 -13.00 45.29 \Y
9606.23 -63.19 9.34 -13.29 -59.24 -13.00 46.24 \Y
11449.50 -60.12 10.18 | -13.11 -57.19 -13.00 44.19 \Y
13210.11 -52.49 11.09 |-13.79 -49.79 -13.00 36.79 \Y
LTE Band 2, 1.4MHz, 16QAM, Channel 19193
Peak . . o
Frequency(MH2) Puea(dB Path Anterma EIRP(dBm Limit Margin(dB | Polarizatio
m) Loss Gain ) (dBm) ) n
3819.02 -47.98 5.92 -8.65 -45.25 -13.00 32.25 H
5728.41 -53.02 7.23 -10.55 -49.70 -13.00 36.70 H
7573.15 -59.59 8.36 -12.26 -55.69 -13.00 42.69 H
9523.93 -56.36 9.45 -13.38 -52.43 -13.00 39.43 H
11502.20 -60.97 10.23 | -13.10 -58.10 -13.00 45.10 Y
13342.36 -48.18 11.11 | -13.98 -45.31 -13.00 32.31 H
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LTE Band 4, 1.4MHz QPSK, Channel 19957

No. 116Z242301-GTEO3
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Peak
Frequency(MHz | Pye.(dB Path Antenn EIRP(dBm Limit Margin(dB | Polarizatio
) m) Loss a Gain ) (dBm) ) n
3507.46 -66.70 5.71 -8.21 -64.20 -13.00 51.20 \Y
5132.55 -44.52 6.87 -10.09 -41.30 -13.00 28.30 H
6697.07 -62.95 7.75 -11.24 -59.46 -13.00 46.46 \Y
8636.32 -61.91 8.87 -13.03 -57.75 -13.00 44.75 Vv
10234.64 -56.10 9.66 -12.99 -52.77 -13.00 39.77 H
11917.36 -52.19 10.41 | -13.02 -49.58 -13.00 36.58 H
LTE Band 4, 1.4MHz, QPSK, Channel 20175
Peak
Frequency(MHz | Ppea(dB Path Antenn EIRP(dBm Limit Margin(dB | Polarizatio
) m) Loss a Gain ) (dBm) ) n
5197.88 -44.92 6.94 -10.18 -41.68 -13.00 28.68 H
6875.31 -59.10 7.84 -11.45 -55.49 -13.00 42.49 H
8563.11 -61.47 8.82 -13.01 -57.28 -13.00 44.28 Y,
10262.79 -54.73 9.62 -13.01 -51.34 -13.00 38.34 H
12005.09 -60.45 10.47 | -13.00 -57.92 -13.00 44.92 Y,
13572.27 -54.21 11.25 | -14.24 -51.22 -13.00 38.22 Y,
LTE Band 4, 1.4MHz, QPSK, Channel 20393
Peak
Frequency(MHz | Pye.(dB Path Antenn EIRP(dBm Limit Margin(dB | Polarizatio
) m) Loss a Gain ) (dBm) ) n
3523.35 -66.30 5.74 -8.23 -63.81 -13.00 50.81 Y
5263.14 -46.46 6.93 -10.27 -43.12 -13.00 30.12 H
6895.82 -58.31 7.89 -11.47 -54.73 -13.00 41.73 H
8682.72 -61.80 8.94 -13.04 -57.70 -13.00 44.70 Y
10310.26 -60.23 9.69 -13.02 -56.90 -13.00 43.90 Y
12220.32 -52.02 10.55 | -13.09 -49.48 -13.00 36.48 H
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LTE Band 4, 1.4MHz, 16QAM, Channel 19957

Peak
Frequency(MHz | Ppea(dB Path Antenn EIRP(dBm Limit Margin(dB | Polarizatio
) m) Loss | aGain ) (dBm) ) n
3591.08 -65.74 5.77 -8.33 -63.18 -13.00 50.18 \Y
5132.33 -44.90 6.87 -10.09 -41.68 -13.00 28.68 H
6923.87 -55.46 7.95 -11.51 -51.90 -13.00 38.90 H
8486.16 -57.16 8.81 -12.99 -52.98 -13.00 39.98 H
10219.89 -54.75 9.56 -12.99 -51.32 -13.00 38.32 H
11870.34 -52.63 10.40 | -13.03 -50.00 -13.00 37.00 H
LTE Band 4, 1.4MHz, 16QAM, Channel 20175
Peak
Frequency(MHz | Pyea(dB Path | Antenn EIRP(dBm Limit Margin(dB | Polarizatio
) m) Loss a Gain ) (dBm) ) n
5197.78 -43.85 6.94 -10.18 -40.61 -13.00 27.61 H
6733.75 -57.64 7.79 -11.28 -54.15 -13.00 41.15 H
8479.02 -67.90 8.80 -12.98 -63.72 -13.00 50.72 \Y
10212.28 -55.83 9.56 -12.98 -52.41 -13.00 39.41 H
11921.79 -56.68 10.42 | -13.02 -54.08 -13.00 41.08 \Y
13602.83 -49.13 11.26 | -14.26 -46.13 -13.00 33.13 H
LTE Band 4, 1.4MHz, 16QAM, Channel 20393
Peak
Frequency(MHz | Ppea(dB Path Antenn EIRP(dBm Limit Margin(dB | Polarizatio
) m) Loss a Gain ) (dBm) ) n
3306.29 -66.27 5.57 -7.74 -64.10 -13.00 51.10 \%
5263.11 -47.27 6.93 -10.27 -43.93 -13.00 30.93 H
6858.86 -62.42 7.87 -11.43 -58.86 -13.00 45.86 \%
8603.40 -57.93 8.99 -13.02 -53.90 -13.00 40.90 H
10355.73 -60.21 9.58 -13.04 -56.75 -13.00 43.75 \%
12012.04 -53.11 10.49 | -13.00 -50.60 -13.00 37.60 H
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LTE Band 5, 1.4MHz, QPSK, Channel 20407
Frequency(MHz) | Pyea(dBm) Path Anterma Correction Peak Limit Margin(dB) | Polarization
Loss Gain (dB) ERP(dBm) | (dBm)
1649.54 -34.35 3.90 |-5.23 2.15 -35.17 -13.00 22.17 \%
2474.29 -46.21 476 | -6.02 2.15 -47.10 -13.00 34.10 \%
3287.33 -63.25 550 |-7.69 2.15 -63.21 -13.00 50.21 \%
4005.93 -65.79 6.10 |-8.91 2.15 -65.13 -13.00 52.13 \%
4883.33 -56.75 6.68 | -9.78 2.15 -55.80 -13.00 42.80 H
5805.37 -58.12 7.33 | -10.54 2.15 -57.06 -13.00 44.06 H
LTE Band 5, 1.4MHz, QPSK, Channel 20525
Frequency(MHz) | Pyea(dBm) Path Anterma Correction Peak Limit Margin(dB) | Polarization
Loss Gain (dB) ERP(dBm) | (dBm)
1673.10 -40.79 3.90 |-5.19 2.15 -41.65 -13.00 28.65 \%
2509.90 -39.33 479 |-6.12 2.15 -40.15 -13.00 27.15 \%
3279.39 -65.94 5.46 | -7.67 2.15 -65.88 -13.00 52.88 \%
4137.24 -56.51 6.17 | -9.04 2.15 -55.79 -13.00 42.79 H
4958.11 -60.55 6.73 | -9.86 2.15 -59.57 -13.00 46.57 H
5856.24 -58.25 7.34 | -10.53 2.15 -57.21 -13.00 44.21 H
LTE Band 5, 1.4MHz, QPSK, Channel 20643
Frequency(MHz) | Pyea(dBm) Path Antehna Correction Peak Limit Margin(dB) | Polarization
Loss Gain (dB) ERP(dBm) | (dBm)
1696.69 -39.69 401 |-5.15 2.15 -40.70 -13.00 27.70 \%
2545.11 -38.17 480 |-6.18 2.15 -38.94 -13.00 25.94 \%
3334.45 -57.04 5.56 |-7.80 2.15 -56.95 -13.00 43.95 H
4062.19 -64.38 6.13 | -8.96 2.15 -63.70 -13.00 50.70 \%
4892.41 -66.90 6.71 | -9.79 2.15 -65.97 -13.00 52.97 \%
5691.86 -63.62 7.20 | -10.56 2.15 -62.41 -13.00 49.41 \%
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LTE Band 5, 1.4MHz, 16QAM, Channel 20407
Frequency(MHz) | Pyea(dBm) Path Anterma Correction Peak Limit Margin(dB) | Polarization
Loss Gain (dB) ERP(dBm) | (dBm)
1649.50 -34.74 3.90 |-5.23 2.15 -35.56 -13.00 22.56 \%
2474.46 -47.19 476 | -6.02 2.15 -48.08 -13.00 35.08 \%
3271.23 -68.82 5.48 | -7.65 2.15 -68.80 -13.00 55.80 \%
4049.30 -66.84 6.11 | -8.95 2.15 -66.15 -13.00 53.15 \%
4928.32 -56.12 6.72 | -9.83 2.15 -55.16 -13.00 42.16 H
5796.14 -58.14 7.32 | -10.54 2.15 -57.07 -13.00 44.07 H
LTE Band 5, 1.4MHz, 16QAM, Channel 20525
Frequency(MHz) | Pyea(dBm) Path Anterma Correction Peak Limit Margin(dB) | Polarization
Loss Gain (dB) ERP(dBm) | (dBm)
1673.16 -44.71 3.90 |-5.19 2.15 -45.57 -13.00 32.57 \%
2509.80 -40.00 479 |-6.12 2.15 -40.82 -13.00 27.82 \%
3286.72 -56.62 550 |-7.69 2.15 -56.58 -13.00 43.58 H
4261.70 -65.08 6.26 | -9.16 2.15 -64.33 -13.00 51.33 \%
5080.99 -60.74 6.75 |-10.01 2.15 -59.63 -13.00 46.63 H
5841.76 -56.89 7.33 | -10.53 2.15 -55.84 -13.00 42.84 H
LTE Band 5, 1.4MHz, 16QAM, Channel 20643
Frequency(MHz) | Pyea(dBm) Path Antehna Correction Peak Limit Margin(dB) | Polarization
Loss Gain (dB) ERP(dBm) | (dBm)
1696.68 -37.74 401 |-5.15 2.15 -38.75 -13.00 25.75 \%
2545.14 -39.00 480 |-6.18 2.15 -39.77 -13.00 26.77 \%
3346.85 -64.97 5,55 |-7.83 2.15 -64.84 -13.00 51.84 \%
4139.89 -57.80 6.17 | -9.04 2.15 -57.08 -13.00 44.08 H
5028.58 -63.38 6.79 | -9.94 2.15 -62.38 -13.00 49.38 \%
5789.19 -57.76 7.29 |-10.54 2.15 -56.66 -13.00 43.66 H
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LTE Band 12, 1.4MHz, QPSK, Channel 23017
Frequency(MHz) | Pyea(dBm) Path Anterma Correction Peak Limit Margin(dB) | Polarization
Loss Gain (dB) ERP(dBm) | (dBm)
1399.61 -50.45 3.56 | -4.98 2.15 -51.18 -13.00 38.18 \%
2099.49 -48.97 4.40 |-4.90 2.15 -50.62 -13.00 37.62 \%
2881.22 -63.09 5.17 | -6.79 2.15 -63.62 -13.00 50.62 \%
3477.92 -63.30 5.65 |-8.15 2.15 -62.95 -13.00 49.95 \%
4252.26 -68.21 6.25 |-9.15 2.15 -67.46 -13.00 54.46 \%
4940.49 -56.87 6.74 | -9.84 2.15 -55.92 -13.00 42.92 H
LTE Band 12, 1.4MHz, QPSK, Channel 23095
Frequency(MHz) | Pyea(dBm) Path Anterma Correction Peak Limit Margin(dB) | Polarization
Loss Gain (dB) ERP(dBm) | (dBm)
2122.60 -46.98 441 | -4.97 2.15 -48.57 -13.00 35.57 \%
2847.17 -60.07 5.11 | -6.72 2.15 -60.61 -13.00 47.61 H
3573.96 -65.18 5.70 |-8.30 2.15 -64.73 -13.00 51.73 \%
4326.61 -57.90 6.32 | -9.23 2.15 -57.14 -13.00 4414 H
4970.60 -63.42 6.74 | -9.87 2.15 -62.44 -13.00 49.44 \%
5730.51 -61.27 7.24 | -10.55 2.15 -60.11 -13.00 47.11 \%
LTE Band 12, 1.4MHz, QPSK, Channel 23173
Frequency(MHz) | Pyea(dBm) Path Antehna Correction Peak Limit Margin(dB) | Polarization
Loss Gain (dB) ERP(dBm) | (dBm)
1430.82 -48.64 3.61 |-5.14 2.15 -49.26 -13.00 36.26 \%
2146.23 -44.94 441 |-5.04 2.15 -46.46 -13.00 33.46 \%
2897.43 -62.26 5.12 | -6.82 2.15 -62.71 -13.00 49.71 H
3557.66 -63.61 5.69 | -8.28 2.15 -63.17 -13.00 50.17 \%
4265.61 -66.21 6.27 | -9.17 2.15 -65.46 -13.00 52.46 \%
5060.39 -56.30 6.76 | -9.98 2.15 -55.23 -13.00 42.23 H
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LTE Band 12, 1.4MHz, 16QAM, Channel 23017
Frequency(MHz) | Pyea(dBm) Path Anterma Correction Peak Limit Margin(dB) | Polarization
Loss Gain (dB) ERP(dBm) | (dBm)
1399.68 -49.52 3.56 | -4.98 2.15 -50.25 -13.00 37.25 \%
2099.45 -49.63 4.40 |-4.90 2.15 -51.28 -13.00 38.28 \%
2896.43 -62.66 5.12 | -6.81 2.15 -63.12 -13.00 50.12 \%
3543.00 -65.58 5.74 | -8.26 2.15 -65.21 -13.00 52.21 Y,
4250.15 -57.90 6.25 |-9.15 2.15 -57.15 -13.00 44.15 H
4997.80 -59.57 6.79 | -9.90 2.15 -58.61 -13.00 45.61 H
LTE Band 12, 1.4MHz 16QAM, Channel 23095
Frequency(MHz) | PMea(dBm) Path Anterma Correction Peak Limit Margin(dB) | Polarization
Loss Gain (dB) ERP(dBm) | (dBm)
2122.51 -48.12 4.40 | -4.97 2.15 -49.70 -13.00 36.70 \%
2798.74 -62.73 5.04 | -6.64 2.15 -63.28 -13.00 50.28 H
3468.55 -57.20 5.65 | -8.12 2.15 -56.88 -13.00 43.88 H
4254.36 -58.32 6.25 | -9.15 2.15 -57.57 -13.00 44.57 H
4923.57 -58.71 6.72 | -9.82 2.15 -57.76 -13.00 44.76 H
5703.14 -57.62 7.21 | -10.56 2.15 -56.42 -13.00 43.42 H
LTE Band 12, 1.4MHz, 16QAM, Channel 23173
Path | Antenna | Correction Peak Limit ) L
Frequency(MHz) | PMea(dBm) ) Margin(dB) | Polarization
Loss Gain (dB) ERP(dBm) | (dBm)
1430.84 -46.72 3.61 | -5.14 2.15 -47.34 -13.00 34.34 \%
2146.10 -44.40 441 | -5.04 2.15 -45,92 -13.00 32.92 \%
2881.76 -62.59 5.17 | -6.79 2.15 -63.12 -13.00 50.12 H
3509.66 -57.00 5.72 | -8.21 2.15 -56.66 -13.00 43.66 H
4235.76 -65.55 6.24 | -9.14 2.15 -64.80 -13.00 51.80 \%
5016.97 -66.95 6.76 | -9.92 2.15 -65.94 -13.00 52.94 \%
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A.3 FREQUENCY STABILITY

A.3.1 Method of Measurement

In order to measure the carrier frequency under the condition of AFC lock, it is necessary to make

measurements with the EUT in a “call mode”. This is accomplished with the use of R&S CMW500

DIGITAL RADIO COMMUNICATION TESTER.

1. Measure the carrier frequency at room temperature.

2. Subject the EUT to overnight soak at -30°C.

3. With the EUT, powered via nominal voltage, connected to the CMW500 and in a simulated call
on middle channel for LTE band 2/4/5/12, measure the carrier frequency. These
measurements should be made within 2 minutes of Powering up the EUT, to prevent
significant self-warming.

4. Repeat the above measurements at 10°C increments from -30°C to +50°C. Allow at least 1.5
hours at each temperature, unpowered, before making measurements.

5. Re-measure carrier frequency at room temperature with nominal voltage. Vary supply voltage
from minimum voltage to maximum voltage, in 0.1Volt increments re-measuring carrier
frequency at each voltage. Pause at nominal voltage for 1.5 hours unpowered, to allow any
self-heating to stabilize, before continuing.

6. Subject the EUT to overnight soak at +50C.

7. With the EUT, powered via nominal voltage, connected to the CMW500 and in a simulated call
on the centre channel, measure the carrier frequency. These measurements should be made
within 2 minutes of Powering up the EUT, to prevent significant self-warming.

8. Repeat the above measurements at 10 ‘C increments from +50°C to -30°C. Allow at least 1.5
hours at each temperature, unpowered, before making measurements.

9. Atall temperature levels hold the temperature to +/- 0.5°C during the measurement procedure.

A.3.2 Measurement Limit

According to the JTC standard the frequency stability of the carrier shall be accurate to within 0.1
ppm of the received frequency from the base station. This accuracy is sufficient to meet Sec.
24.235, Frequency Stability. The frequency stability shall be sufficient to ensure that the
fundamental emission stays within the authorized frequency block. As this transceiver is
considered "Hand carried, battery powered equipment” Section 2.1055(d) (2) applies. This
requires that the lower voltage for frequency stability testing be specified by the manufacturer. This
transceiver is specified to operate with an input voltage of between 3.5VDC and 4.35VDC, with a
nominal voltage of 3.7VDC. Operation above or below these voltage limits is prohibited by
transceiver software in order to prevent improper operation as well as to protect components from
overstress. These voltages represent a tolerance from -5.4% to 10.8%. For the purposes of
measuring frequency stability these voltage limits are to be used.

©Copyright. All rights reserved by CTTL.
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A.3.3 Measurement results

LTE Band 2, 1.4MHz bandwidth (worst case of all bandwidths)

Frequency Error vs Voltage

No.116Z42301-GTEO3
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Voltage Frequency error (Hz) Frequency error (ppm)
V) QPSK 16QAM QPSK 16QAM
3.5 -1.43 -9.83 0.001 0.005
3.7 -5.11 -10.01 0.003 0.005
4.35 -4.19 -10.91 0.002 0.006
Frequency Error vs Temperature
Temperature Frequency error (Hz) Frequency error (ppm)
(C) QPSK 16QAM QPSK 16QAM
50° -8.35 -13.20 0.004 0.007
40° -1.76 -12.25 0.001 0.007
30° -5.62 -13.39 0.003 0.007
20° -1.34 -10.43 0.001 0.006
10° -5.62 -12.00 0.003 0.006
0° -3.53 -14.71 0.002 0.008
-10° -4.11 -12.49 0.002 0.007
- 20° -4.53 -14.55 0.002 0.008
- 30° -6.34 -7.57 0.003 0.004

LTE Band 4, 1.4MHz bandwidth (worst case of all bandwidths)

Frequency Error vs Voltage

Voltage Frequency error (Hz) Frequency error (ppm)
V) QPSK 16QAM QPSK 16QAM
3.5 -1.23 7.84 0.001 0.005
3.7 1.77 9.58 0.001 0.006
4.35 2.53 6.22 0.001 0.004
Frequency Error vs Temperature
Temperature Frequency error (Hz) Frequency error (ppm)
9 QPSK 16QAM QPSK 16QAM
50° -4.62 6.52 0.003 0.004
40° 3.73 7.60 0.002 0.004
30° 2.47 10.89 0.001 0.006
20° -0.53 7.20 0.000 0.004
10° -0.29 9.94 0.000 0.006
0° 1.02 6.51 0.001 0.004
-10° 0.97 5.69 0.001 0.003
- 20° -0.24 4.73 0.000 0.003
- 30° 1.70 6.19 0.001 0.004
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LTE Band 5, 1.4MHz bandwidth (worst case of all bandwidths)

Frequency Error vs Voltage

Voltage Frequency error (Hz) Frequency error (ppm)
V) QPSK 16QAM QPSK 16QAM
35 -1.65 18.10 0.002 0.022
3.7 0.03 16.54 0.000 0.020
4.35 -2.63 16.87 0.003 0.020
Frequency Error vs Temperature
Temperature Frequency error (Hz) Frequency error (ppm)
(C) QPSK 16QAM QPSK 16QAM
50° -2.36 16.19 0.003 0.019
40° 0.73 17.51 0.001 0.021
30° -17.32 17.74 0.021 0.021
20° 0.39 16.01 0.000 0.019
10° 0.53 16.32 0.001 0.020
0° -1.72 14.42 0.002 0.017
-10° -1.03 17.65 0.001 0.021
- 20° -2.50 15.86 0.003 0.019
- 30° -1.09 17.09 0.001 0.020

LTE Band 12, 5MHz bandwidth (worst case of all bandwidths)

Frequency Error vs Voltage

Voltage Frequency error (Hz) Frequency error (ppm)
V) QPSK 16QAM QPSK 16QAM
3.5 -0.17 16.78 0.000 0.024
3.7 -2.75 18.24 0.004 0.026
4.35 -0.60 18.38 0.001 0.026
Frequency Error vs Temperature
Temperature Frequency error (Hz) Frequency error (ppm)
9 QPSK 16QAM QPSK 16QAM
50° -0.99 18.15 0.001 0.026
40° 0.54 17.64 0.001 0.025
30° 0.37 19.03 0.001 0.027
20° 0.86 19.54 0.001 0.028
10° -0.30 20.11 0.000 0.028
0° 1.69 19.54 0.002 0.028
-10° -0.84 16.42 0.001 0.023
- 20° -2.93 15.75 0.004 0.022
- 30° 0.23 16.81 0.000 0.024
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A.4 OCCUPIED BANDWIDTH

A.4.1 Occupied Bandwidth Results

Occupied bandwidth measurements are only provided for selected frequencies in order to reduce
the amount of submitted data. Data were taken at the extreme and mid frequencies of the US
Cellular/PCS frequency bands. The table below lists the measured 99% BW. Spectrum analyzer
plots are included on the following pages.

The measurement method is from KDB 971168 4.2:

a) The spectrum analyzer center frequency is set to the nominal EUT channel center frequency.
The frequency span for the spectrum analyzer shall be set wide enough to capture all modulation
products including the emission skirts (i.e., two to five times the OBW).

b) The nominal IF filter bandwidth (3 dB RBW) shall be in the range of 1 to 5 % of the anticipated
OBW, and the VBW shall be at least 3 times the RBW.

c) Set the reference level of the instrument as required to keep the signal from exceeding the
maximum input mixer level for linear operation. In general, the peak of the spectral envelope must
be at least 10log (OBW / RBW) below the reference level.

d) Set the detection mode to peak, and the trace mode to max hold.

e) Use the 99 % power bandwidth function of the spectrum analyzer and report the measured
bandwidth.

LTE band 2, 1.4MHz (99%)

Frequency(MHZz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM

1880.0 Q Q
1097.76 1105.77

LTE band 2, 1.4MHz Bandwidth, QPSK (99% BW)

® *RBW 20 kHz
*VBW 100 kHz

Ref 30 dBm *Att 25 dB SWT 40 ms

i
:
|

Date: 12.DEC.2016 05:47:11
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LTE band 2, 1.4MHz Bandwidth, 16QAM (99% BW)

RBW 20 kHz

*VBW 100 kHz

Z: v
*Att 25 dB SWT 40 ms

Ref 30 dBm
7944 5 Gt

<
P

o|v
3 |x
T T

A
/ o
il
3

-
qu—
_'—""'»—-m_._ﬂ_ﬂ

M
H‘M&[\ skl 302
0

¥
£

500 kHz/

Center

Date: 12.DEC.2016 05:47:26
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LTE band 2, 3MHz (99%)
Frequency(MHz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM

1880.0 Q Q
2692.31 2708.33
LTE band 2, 3MHz Bandwidth, QPSK (99% BW)
® * RB 30
I T ety ]
LTE band 2, 3MHz Bandwidth, 16QAM (99% BW)
® * RBW 30 kH
L. 7 n:,lh Aok o, H‘T
AT R T O

eeeeee

Date: 12.DEC.2016 05:53:09
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LTE band 2, 5MHz (99%)
Frequency(MHz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM
1880.0 Q Q
4543.27 4519.23
LTE band 2, 5MHz Bandwidth, QPSK (99% BW)
® RBW 50 kH
L. TLk e st Ak -LM..‘X
gl f S LI ETE R
LTE band 2, 5MHz Bandwidth,16QAM (99% BW)
® *RBW 50 kH
.
view R I‘“ hn.[nm;me
WWM %W“‘WM

eeeeee

Date: 12.DEC.2016 05:58:51
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LTE band 2, 10MHz (99%)
Frequency(MHz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM
1880.0 Q Q
8990.38 8990.38
LTE band 2, 10MHz Bandwidth, QPSK (99% BW)
® *RBW 100 kHz
gl NEE
SEST LS R “’J \“ s
LTE band 2, 10MHz Bandwidth, 16QAM (99% BW)
® *RBW 100 kHz
. ]‘_ lw«j
. ; k‘v‘n«‘wo/ \L&_:_M dgieed

n 30 MHz

eeeeee

Date: 12.DEC.2016 06:04:34
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LTE band 2, 15MHz (99%)
Frequency(MHz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM
1880.0 Q Q
13485.58 13485.58
LTE band 2, 15MHz Bandwidth, QPSK (99% BW)
® *RBW 200 kHz
2 ‘ ) ’ ;i‘ | A |
o0 "( Js. \_’ b — =
LTE band 2, 15MHz Bandwidth, 16QAM (99% BW)
® *RBW 200 kHz
SR EHPR
| /,-. i “_-*‘.*'-'A@\-‘Lq{,»

eeeeee

Date: 12.DEC.2016 06:10:22
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LTE band 2, 20MHz (99%)
Frequency(MHz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM
1880.0 Q Q
17980.77 17980.77
LTE band 2, 20MHz Bandwidth, QPSK (99% BW)
® *RBW 200 kHz
mi.w J \MAM;M,”‘ T R
LTE band 2, 20MHz Bandwidth, 16QAM (99% BW)
® *RBW 200 kHz
2 ) ?‘ e | N
: B
i ]" m-mmm,T
PRI ‘J L’“MWW

eeeeee

Date: 12.DEC.2016 20:36:14

©Copyright. All rights reserved by CTTL.



No.116Z42301-GTEO3
Page 52 of 106

(uléllu’

LTE band 4, 1.4MHz (99%)
Frequency(MHz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM
17325 Q Q
1097.76 1105.77
LTE band 4, 1.4MHz Bandwidth, QPSK (99% BW)
® *RBW 20 kHz
2 ) ‘ t?  | A |
WMWM U i inesed
LTE band 4, 1.4MHz Bandwidth, 16QAM (99% BW)
® *RBW 20 kHz
2 ) ‘ M’j 3| |
e Win]
,f?“m.,amww Wﬁ“ﬂ%gh; N

eeeeee

Date: 12.DEC.2016 20:42:08
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LTE band 4, 3MHz (99%)
Frequency(MHz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM
17325 Q Q
2692.31 2708.33
LTE band 4, 3MHz Bandwidth, QPSK (99% BW)
® * RBW 30 kH
. 1
i ]m ..MMLM_M»A.T
I S \w%mwm
LTE band 4, 3MHz Bandwidth, 16QAM (99% BW)
® RBW 30 kH
2 ) T‘ em | IEN
o
[vizw] | f" ‘ﬁr}L Fpligsat ‘;T
;:gﬁkkndbmﬁkﬂrﬁ v A(J hk& “ij*knhmwydﬁ l;

eeeeee

Date: 12.DEC.2016 20:47:50
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LTE band 4, 5MHz (99%)
Frequency(MHz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM
17325 Q Q
4519.23 4495.19

LTE band 4, 5MHz Bandwidth, QPSK (99% BW)

RBW 50 kHz

&
*VBW 200 kHz
Ref 30 dBm *Att 25 dB SWT 10 ms
L, R - |
| RN TR O QPR P Y
WWM‘J [P W
-3
Spa 15 MH

eeeeee

Date: 12.DEC.2016 20:53:18

RBW 50 kHz

LTE band 4, 5MHz Bandwidth,16QAM (99% BW)

BW 200 kHz

*Att 25 dB SWT 10 ms

Ref 30 dBm
BW 4 . 8
.01 ann |
7 123 GH

i N
) \
f \
e ATt L SN SR P

eeeeee

Date: 12.DEC.2016 20:53:33
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LTE band 4, 10MHz (99%)
Frequency(MHz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM
17325 Q Q
8990.38 8990.38
LTE band 4, 10MHz Bandwidth, QPSK (99% BW)
® *RBW 100 kHz
L Tm Rl el i Ny i
WWWJ H(wmwmmmmﬂm
LTE band 4, 10MHz Bandwidth, 16QAM (99% BW)
® *RBW 100 kHz
. -
‘
r“k “,ILM Leokeds L‘Y
J TN

eeeeee

Date: 12.DEC.2016 20:59:16
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LTE band 4, 15MHz (99%)
Frequency(MHz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM
17325 Q Q
13557.69 13557.69
LTE band 4, 15MHz Bandwidth, QPSK (99% BW)
® *RBW 200 kHz
B f‘ I-r Lol PRI “'T
WM&AM&M‘) jlmmu PRI YT
LTE band 4, 15MHz Bandwidth, 16QAM (99% BW)
® *RBW 200 kHz
I e | N
v
L memww{
Eiir£~J d mennMJLLﬂP/ &“AFA Uy Y TR

Date: 12.DEC.2016 21:05:04
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LTE band 4, 20MHz (99%)
Frequency(MHz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM
17325 Q Q
17980.77 17884.62
LTE band 4, 20MHz Bandwidth, QPSK (99% BW)
® *RBW 200 kHz
on | N
NN
WMMMJ Ilm ey T
LTE band 4, 20MHz Bandwidth, 16QAM (99% BW)
® RBW 200 kHz
v
L. T‘“ K kit At oo _sg W
memwmw/ kmum,.m. g™ o

eeeeee

Date: 12.DEC.2016 21:10:57
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LTE band 5, 1.4MHz (99%)
Frequency(MHz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM
836.5 Q Q
1097.76 1097.76
LTE band 5, 1.4MHz Bandwidth, QPSK (99% BW)
® RBW 20 kHz
i IMMT
s i
” e Al N MR g i ddo] >
LTE band 5, 1.4MHz Bandwidth, 16QAM (99% BW)
® RBW 20 kHz
. |ww
=§= | f“hﬂh“qﬁﬁuéﬂﬁk?‘

eeeeee

Date: 12.DEC.2016 05:24:33
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LTE band 5, 3MHz (99%)
Frequency(MHz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM
836.5 Q Q
2692.31 2692.31
LTE band 5, 3MHz Bandwidth, QPSK (99% BW)
® * RBW 30 kH
L f;‘hn NI
e WW‘VU""J MN“%«MWW
LTE band 5, 3MHz Bandwidth, 16QAM (99% BW)
® RBW 30 kH
. |ww
[view] | f’**gﬁ%é‘ﬂ Jf(““‘u {X
MMWWMM MWWWEP&

eeeeee

Date: 12.DEC.2016 05:30:15
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LTE band 5, 5MHz (99%)
Frequency(MHz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM

836.5 Q Q
4495.19 4519.23
LTE band 5, 5MHz Bandwidth, QPSK (99% BW)
® *RBW 50 kH
B IJL. L
;\;MMMWM L““MMM@WW
LTE band 5, 5MHz Bandwidth,16QAM (99% BW)
® *RBW 50 kH
on | M

AR
"

o|w

3 |x

T T

Date: 12.DEC.2016 05:35:58
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LTE band 5, 10MHz (99%)
Frequency(MHz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM
836.5 Q Q
8942.31 8990.38
LTE band 5, 10MHz Bandwidth, QPSK (99% BW)
® *RBW 100 kHz
| fn“wll* sl e ...I..I
MWMMWJ \ reateclbodirora
LTE band 5, 10MHz Bandwidth, 16QAM (99% BW)
® RBW 100 kHz
2 ) ‘? e | N
B 7&:. ALl L“T
F A T T R T ST N TR

eeeeee

Date: 12.DEC.2016 05:41:40
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LTE band 12, 1.4MHz (99%)
Frequency(MHz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM
707.5 Q Q
1097.76 1097.76
LTE band 12, 1.4MHz Bandwidth, QPSK (99% BW)
® * RBW 20 kHz
LTE band 12, 1.4MHz Bandwidth, 16QAM (99% BW)
® * RBW 20 kHz
' I .
| jxwwﬁ
wwmww WW"“ wducgphiPetod

Date: 12.DEC.2016 21:16:43
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LTE band 12, 3MHz (99%)
Frequency(MHz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM
707.5 Q Q
2692.31 2692.31
LTE band 12, 3MHz Bandwidth, QPSK (99% BW)
® * RBW 30 kH
B mew
LTE band 12, 3MHz Bandwidth, 16QAM (99% BW)
® *RBW 30 kHz
. |ww
L el -T
@k[*"“*v‘éwm WWW (et

eeeeee

Date: 12.DEC.2016 21:22:25
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LTE band 12, 5MHz (99%)
Frequency(MHz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM
707.5 Q Q
4495.19 4495.19
LTE band 12, 5MHz Bandwidth, QPSK (99% BW)
® *RBW 50 kH
2 ) ' ‘T“ | A |
| T&«J&Wlﬁ
WW““ [T
LTE band 12, 5MHz Bandwidth,16QAM (99% BW)
® *RBW 50 kHz
) ’ |

Y 7 5 e

AR
"

o|w

3 |x

T T
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LTE band 12, 10MHz (99%)
Frequency(MHz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM
707.5 Q Q
8990.38 8942.31
LTE band 12, 10MHz Bandwidth, QPSK (99% BW)
® *RBW 100 kHz
2 ) ‘ 3| |
= ‘
| T’H I L‘KL.,[MT
mm»ﬂww '/ \Mui“{g‘ e Aol
LTE band 12, 10MHz Bandwidth, 16QAM (99% BW)
® RBW 100 kHz
2 ) ‘ ) 3| |
L. T_r“ lisiprfil o k?&jy

n 30 MHz

eeeeee
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A5 EMISSION BANDWIDTH

A.5.1Emission Bandwidth Results

No. 116Z242301-GTEO3
Page 66 of 106

The emission bandwidth is defined as the width of the signal between two points, one below the
carrier center frequency and one above the carrier center frequency, outside of which all
emissions are attenuated at least 26 dB below the transmitter power. Table below lists the
measured -26dBc BW. Spectrum analyzer plots are included on the following pages.

LTE band 2, 1.4MHz (-26dBc)
Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM
1880.0 Q Q
1322.12 1306.09
LTE band 2, 1.4MHz Bandwidth, QPSK (-26dBc BW)
®
L [ 2|
B |

Date: 12.DEC.2016 05:48:19
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LTE band 2, 1.4MHz Bandwidth, 16QAM (-26dBc BW)

*RBW 20 kHz
*VBW 100 kHz

Z: VB
*Att 25 dB SWT 40 ms

No.116Z42301-GTEO3
Page 67 of 106

Ref 30 dBm

<:I

P

o|v

3 |x
T T

A—

500 kHz/

Date: 12.DEC.2016 05:48:36
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LTE band 2, 3MHz (-26dBc)
Frequency(MHZz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM
1880.0 Q Q
2964.74 2948.72
LTE band 2, 3MHz Bandwidth, QPSK (-26dBc BW)
® * RB 30
N (F‘L‘WNWW'«\
g RS T
LTE band 2, 3MHz Bandwidth, 16QAM (-26dBc BW)
® * RB 30
L { TS '(AAMW\]
WY S, o ST

eeeeee

Date: 12.DEC.2016 05:54:19
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LTE band 2, 5MHz (-26dBc)
Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM
1880.0 Q Q
4951.92 5000.00
LTE band 2, 5MHz Bandwidth, QPSK (-26dBc BW)
® RBW 50 kH
[ ]
i [m L HJM‘
Lo (A& 'L..
LTE band 2, 5MHz Bandwidth,16QAM (-26dBc BW)
® *RBW 50 kH
ew
1
L Sorn Al X A wh\

eeeeee

Date: 12.DEC.2016 06:00:01
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LTE band 2, 10MHz (-26dBc)
Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM
1880.0 Q Q
9807.69 9807.69

LTE band 2, 10MHz Bandwidth, QPSK (-26dBc BW)

RBW 100 kHz

Z: *VBW 300 kHz
*Att 25 dB SWT 15 ms

Ref 30 dBm

B Sl ew
| /MNAU.-.. N BA K J‘ﬁ\ . N
- ai (MB,“.' “lj_ﬁ j mL* k. 3

n 30 MHz

eeeeee

Date: 12.DEC.2016 06:05:27

RBW 100 kHz

Z: *VBW 300 kHz
*Att 25 dB SWT 15 ms

Ref 30 dBm

LTE band 2, 10MHz Bandwidth, 16QAM (-26dBc BW)
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o|w

3 |x
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eeeeee
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LTE band 2, 15MHz (-26dBc)
Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM
1880.0 Q Q
14711.54 14711.54
LTE band 2, 15MHz Bandwidth, QPSK (-26dBc BW)
® *RBW 200 kHz
: ew
| /F“""MW‘L&‘\
=i : st k T Tar e Ty
LTE band 2, 15MHz Bandwidth, 16QAM (-26dBc BW)
® *RBW 200 kHz
[ |
i /rmr el u\.muin-u{l
2p . X A i 2
ifulra a hina Uhanant' %
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LTE band 2, 20MHz (-26dBc)
Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM
1880.0 Q Q
19326.92 19326.92
LTE band 2, 20MHz Bandwidth, QPSK (-26dBc BW)
® *RBW 200 kHz
ew
lpaliad TP = iﬁ‘m‘r K]
LTE band 2, 20MHz Bandwidth, 16QAM (-26dBc BW)
® *RBW 200 kHz
[ |

eeeeee

Date: 12.DEC.2016 20:37:24
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Occupied Bandwidth (-26dBc)( kHz)

No.116Z42301-GTEO3
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LTE band 4, 1.4MHz (-26dBc)
Frequency(MHz)
PSK 16QAM
17325 Q Q
1282.05 1306.09
LTE band 4, 1.4MHz Bandwidth, QPSK (-26dBc BW)
® * RBW 20 kHz
ew
| /%“‘L&MK
LTE band 4, 1.4MHz Bandwidth, 16QAM (-26dBc BW)
® * RBW 20 kHz
[ |
[istloasl IMWW %W%W -

eeeeee

Date: 12.DEC.2016 20:43:18
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LTE band 4, 3MHz (-26dBc)
Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM
17325 Q Q
2980.77 2964.74

LTE band 4, 3MHz Bandwidth, QPSK (-26dBc BW)

RBW 30 kH

® .
*VBW 100 kHz
Ref 30 dBm *Att 25 dB SWT 30 ms
| m nds [ a |
: ‘
‘
I AT AT
R ek s S ekt o v
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1.732 1 MHzZ/ span 10 M

eeeeee
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LTE band 4, 5MHz (-26dBc)
Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM
17325 Q Q
4975.96 4903.85
LTE band 4, 5MHz Bandwidth, QPSK (-26dBc BW)
® *RBW 50 kHz
L, E [ a |
| T Y TN R ) \
ol Aot \q et
LTE band 4, 5MHz Bandwidth,16QAM (-26dBc BW)
® *RBW 50 kHz
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LTE band 4, 10MHz (-26dBc)
Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM
17325 Q Q
9855.77 9807.69
LTE band 4, 10MHz Bandwidth, QPSK (-26dBc BW)
® *RBW 100 kHz
B . 9. ‘7; : 1k -
I / iR st mh\
SR, 1
LTE band 4, 10MHz Bandwidth, 16QAM (-26dBc BW)
® RBW 100 kHz
L (DIL g ettt \
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Occupied Bandwidth (-26dBc)( kHz)

No.116Z42301-GTEO3
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LTE band 4, 15MHz (-26dBc)
Frequency(MHz)
PSK 16QAM
17325 Q Q
14711.54 14783.65
LTE band 4, 15MHz Bandwidth, QPSK (-26dBc BW)
® *RBW 200 kHz
ew
« *«MAJ K“WWUM#W%
LTE band 4, 15MHz Bandwidth, 16QAM (-26dBc BW)
® RBW 200 kHz
[ |
M y

eeeeee
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LTE band 4, 20MHz (-26dBc)
Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM
17325 Q Q
19326.92 19326.92
LTE band 4, 20MHz Bandwidth, QPSK (-26dBc BW)
® *RBW 200 kHz
I (r&&»ww \
w«mmwwf i‘uu Ao s e
LTE band 4, 20MHz Bandwidth, 16QAM (-26dBc BW)
® *RBW 200 kHz
L, ["l‘u LTI SR .'\
 erbene] e
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LTE band 5, 1.4MHz (-26dBc)
Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM
836.5 Q Q
1266.03 1306.09
LTE band 5, 1.4MHz Bandwidth, QPSK (-26dBc BW)
® * RBW 20 kHz
L {M«Wﬁw}&
O B I A
LTE band 5, 1.4MHz Bandwidth, 16QAM (-26dBc BW)
® * RBW 20 kHz
| /}WWRX
Ww&z@“‘w[ \W’ ettty k] *°
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LTE band 5, 3MHz (-26dBc)
Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM
836.5 Q Q
2964.74 2948.72

LTE band 5, 3MHz Bandwidth, QPSK (-26dBc BW)

RBW 30 kH
100 kHz

Z: * VBW
*Att 25 dB SWT 30 ms

I (,l‘ st ,H] e
@MMWW{ WM@«MM«
Date: 12.DEC.2016 05:31:08
LTE band 5, 3MHz Bandwidth, 16QAM (-26dBc BW)
® m:w 30 kHz
o
L (n‘ NI 8 P m.l

eeeeee

Date: 12.DEC.2016 05:31:25
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LTE band 5, 5MHz (-26dBc)
Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM
836.5 Q Q
4927.88 4927.88

LTE band 5, 5MHz Bandwidth, QPSK (-26dBc BW)

RBW 50 kH
200 kHz

*Att 25 dB SWT 10 ms

Ref 30 dBm
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Date: 12.DEC.2016 05:36:51

LTE band 5, 5MHz Bandwidth,16QAM (-26dBc BW)

RBW 50 kH
200 kHz

Z: * VBW k
*Att 25 dB SWT 10 ms

Ref 30 dBm

A
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-
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e

eeeeee

Date: 12.DEC.2016 05:37:08
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Occupied Bandwidth (-26dBc)( kHz)

LTE band 5, 10MHz (-26dBc)
Frequency(MHz)
PSK 16QAM
836.5 Q Q
9807.69 9759.62
LTE band 5, 10MHz Bandwidth, QPSK (-26dBc BW)
® RBW 100 kHz
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i [ o L ety AL
;;?Lf' &ﬁ thUhLAE{hﬂjihyﬂ &rd ‘{
LTE band 5, 10MHz Bandwidth, 16QAM (-26dBc BW)
® RBW 100 kHz
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.
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LTE band 12, 1.4MHz (-26dBc)

Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM
707.5 Q Q
1314.10 1306.09
LTE band 12, 1.4MHz Bandwidth, QPSK (-26dBc BW)
® * RBW 20 kHz
] /MMK
WMWM W%&Mwu‘gw b A
LTE band 12, 1.4MHz Bandwidth, 16QAM (-26dBc BW)
® * RBW 20 kHz 1
WWM"M WWW sl

eeeeee

Date: 12.DEC.2016 21:17:52
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LTE band 12, 3MHz (-26dBc)
Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM
707.5 Q Q
2964.74 2964.74
LTE band 12, 3MHz Bandwidth, QPSK (-26dBc BW)
® *RBW 30 kHz
i [T TR 7 \“\
WMWWM WMW
LTE band 12, 3MHz Bandwidth, 16QAM (-26dBc BW)
® *RBW 30 kHz

AR
"

o|w

3 |x

T T

Date: 12.DEC.2016 21:23:35
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LTE band 12, 5MHz (-26dBc)
Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM
707.5 Q Q
4975.96 4951.92
LTE band 12, 5MHz Bandwidth, QPSK (-26dBc BW)
® *RBW 50 kHz
B T
WWW hwwm««u
LTE band 12, 5MHz Bandwidth,16QAM (-26dBc BW)
® *RBW 50 kHz
B . 4. '," ’ 1F -
L PAY N .....)
Lo MW& qn r(.:ﬂ;.‘wj gl [ .

Date: 12.DEC.2016 21:29:17

©Copyright. All rights reserved by CTTL.



No. 116Z242301-GTEO3
Page 86 of 106

(uléllu’

LTE band 12, 10MHz (-26dBc)
Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM
707.5 Q Q
9807.69 9855.77

LTE band 12, 10MHz Bandwidth, QPSK (-26dBc BW)

RBW 100 kHz

Z: *VBW 300 kHz
*Att 25 dB SWT 15 ms

Ref 30 dBm
L, [ 2|
‘
L wah A fc\
M“Ww'; J i T T TR |
eeeeee 70 3 MEz/ b 30 M
Date: 12.DEC.2016 21:34:43
LTE band 12, 10MHz Bandwidth, 16QAM (-26dBc BW)
& *RBW 100 kHz )
% S
Ref 30 dBm *Att 25 dB SWT 15 ms
L, | a |
L. {NA‘. ot bk .L_;rJ. n\
TR R A
eeeeee 70 3 MEz/ Span 30 MHz

Date: 12.DEC.2016 21:35:00
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A.6  BAND EDGE COMPLIANCE

A.6.1 Measurement limit

Part 22.917(b), 24.238(a), 27.53(h) state that on any frequency outside frequency band of the US
Cellular/PCS spectrum, the power of any emission shall be attenuated below the transmitter
power (P, in Watts) by at least 43+10Log (P) dB. For all power levels +30 dBm to 0 dBm, this
becomes a constant specification limit of -13 dBm.

According to KDB 971168 6.0, a relaxation of the reference bandwidth is often provided for
measurements within a specified frequency range at the edge of the authorized frequency
block/band. This is often implemented by permitting the use of a narrower RBW (typically limited to
a minimum RBW of 1% of the OBW) for measuring the out-of-band emissions without a
requirement to integrate the result over the full reference bandwidth.

Part 27.53(m) states that for mobile digital stations, the attenuation factor shall be not less than 40
+ 10 log (P) dB on all frequencies between the channel edge and 5 megahertz from the channel
edge, 43 + 10 log (P) dB on all frequencies between 5 megahertz and X megahertz from the
channel edge, and 55 + 10 log (P) dB on all frequencies more than X megahertz from the channel
edge, where X is the greater of 6 megahertz or the actual emission bandwidth as defined in
paragraph (m)(6) of this section. In addition, the attenuation factor shall not be less that 43 + 10
log (P) dB on all frequencies between 2490.5 MHz and 2496 MHz and 55 + 10 log (P) dB at or
below 2490.5 MHz. Mobile Satellite Service licensees operating on frequencies below 2495 MHz
may also submit a documented interference complaint against BRS licensees operating on
channel BRS Channel 1 on the same terms and conditions as adjacent channel BRS or EBS
licensees.

Part 27.53(a) states for mobile and portable stations operating in the 2305-2315 MHz and
2350-2360 MHz bands: By a factor of not less than: 43 +10 log (P) dB on all frequencies between
2305 and 2320 MHz and on all frequencies between 2345 and 2360 MHz that are outside the
licensed band(s) of operation, not less than 55 + 10 log (P) dB on all frequencies between 2320
and 2324 MHz and on all frequencies between 2341 and 2345 MHz, not less than 61 + 10 log (P)
dB on all frequencies between 2324 and 2328 MHz and on all frequencies between 2337 and
2341 MHz, and not less than 67 + 10 log (P) dB onall frequencies between 2328 and 2337MHz;
By a factor of not less than 43 + 10 log (P) dB on all frequencies between 2300 and 2305 MHz, 55
+ 10 log (P) dB on all frequencies between 2296 and 2300MHz, 61 + 10 log (P) dB on all
frequencies between 2292 and 2296 MHz, 67 + 10 log (P) dB on all frequencies between 2288
and 2292 MHz, and 70 + 10 log (P) dB below 2288 MHz; By a factor of not less than 43 + 10 log (P)
dB on all frequencies between 2360 and 2365 MHz, and not less than 70 + 10 log (P) dB above
2365 MHz.
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A.6.2 Measurement result

Only worst case result is given below

LTE band 2
OBW: 1RB-low_offset

%

*RBW 5 kHz
VBW 20 kHz

SWT 100 ms

No

.116242301-GTEO3
Page 88 of 106
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WMW At i g Pt el il
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Date: 11.DEC.2016 23:14:45
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LOW BAND EDGE BLOCK-1RB-low_offset

& :
* VBW 0 kHz
Ref 2 dBm *Att 20 dB SWT 560 ms

:

T -
= |

Date: 11.DEC.2016 23:15:28

©Copyright. All rights reserved by CTTL.



)

!II
-

7

(

OBW: 1RB-high_offset

® *RBW 5 kHz
“VBW 20 kHz

No. 116Z242301-GTEO3
Page 90 of 106

Ref 30 dBm *Att 25 dB SWT 900 ms
30 K
2
11.9090¢ E
v
Y EINEEE
i

gL g Lot W%ﬂ’ \btorfiesiaae

Center 1.9025 GHz 2.25 MHzZ/

Date: 11.DEC.2016 23:05:01

HIGH BAND EDGE BLOCK-1RB-high_offset

® *RBW 3 kHz
“VBW 10 kHz

Ref 20 dBm *Att 20 dB SWT 560 ms

=
1 RME
,

Center 1.91 GHz 500 kHz/

Date: 11.DEC.2016 23:05:44

Span 5 MHz
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LOW BAND EDGE BLOCK-20MHz-100%RB

® *RBW 200 kHz Markerx
*VEBW 1 MHz -23.12 dE

Ref 20 dBm *Att 20 dB SWT 2.5 ms

1 RMES
; fl

Center 1.85 GHz 500 kHz/ span 5

Date: 11.DEC.2016 22:50:05

HIGH BAND EDGE BLOCK-20MHz-100%RB

® *RBW 200 kHz Markerx
*VEBW 1 MHz -2 E

Ref 20 dBm *Att 20 dB SWT 2.5 ms 40064 E
20
- I [ » ]
1 RrM|
;

-2 1L .
%
g bk bl e o
-30 i ,%MW
3pB

Center 1.91 GHz 500 kHz/ span 5 MHz

Date: 11.DEC.2016 22:50:50
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LTE band 4
OBW: 1RB-low_offset

/E; *RBW 5 kHz Marker
*VBW 20 kHz 15.20 dB
05769 GE
oBW 846 Hz

Ref 30 dBm *Att 25 dB SWT 1.2 s

Center 1.72 GHz 3 MHz/ Span 30 MHz

Date: 12.DEC.2016 01:38:39

LOW BAND EDGE BLOCK-1RB-low_offset

® “RBW 5 kHz Marker 1
*VBW 20 kHz -4 9 B

Ref 20 dBm *Att 20 dB SWT 200 ms
:
L Lq; [ ]
1 RM|
- Fi B 1

Center 1.71 GHz 500 kHz/ span 5

Date: 12.DEC.2016 01:39:22

©Copyright. All rights reserved by CTTL.



No. 116Z42301-GTEO3
Ve Page 93 of 106

"!

OBW: 1RB-high_offset

® “RBW 5 kHz Marker 1
* VBW 20 kHz 15.0¢ B

Ref 30 dBm *Att 25 dB SWT 900 ms

30 1 kE

L | - |
E

-1

2.25 MHz/ Span 22.5 MHz

Date: 12.DEC.2016 01:34:49

HIGH BAND EDGE BLOCK-1RB-high_offset

® *RBW 3 kHz Marker 1
*VBW 20 kHz -45 B

Ref 20 dBm *Att 20 dB SWT 560 ms

Center 1.755 GHz 500 kHz/ span 5

Date: 12.DEC.2016 01:35:32

©Copyright. All rights reserved by CTTL.



No.116Z42301-GTEO3
Page 94 of 106

"!

g
S

LOW BAND EDGE BLOCK-20MHz-100%RB

® *RBW 200 kHz Markerx
*VEBW 1 MHz -2 E

Ref 20 dBm *Att 20 dB SWT 2.5 ms

20
L, re ol o 'i|“
1 RMES
,
ATl 7221
,M
" ! apke e Agk £l
e
s
L oo
-80
Center 1.71 GHz 500 kHz/ span 5 MHz

Date: 11.DEC.2016 22:52:06

HIGH BAND EDGE BLOCK-20MHz-100%RB

® *RBW 200 kHz Markerx
*VEBW 1 MHz -2 E

Ref 20 dBm *Att 20 dB SWT 2.5 ms 501602 E

; T

i,

m%ﬂ‘l

Center 1.755 GHz 500 kHz/ span 5 MHz

Date: 11.DEC.2016 22:52:52
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LTE band 5
OBW: 1RB-low_offset

Z: *VBW 20 kHz
Re *Att 25 dB SWT 200 ms
3

£ 30 dBm
me i
.67 ann|IEN
1807692 Mt

Date: 11.DEC.2016 23:10:32

LOW BAND EDGE BLOCK-1RB-low_offset

& :
* VBW 0 kHz
Ref 2 dBm *Att 20 dB SWT 560 ms

20

T -
= |

ww‘"'y wwﬂw@w

Center 824 MHz

Date: 11.DEC.2016 23:11:15
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OBW: 1RB-high_offset

/E; *RBW 5 kHz Marker
*VBW 20 kHz 16.56 dB
848.747596154 ME

E

Ref 30 dBm *Att 25 dB SWT 300 ms
]
‘

3pB
-3
i) + feondlleh o ot el et WWW
wle el g el

et o[

750 kHz/

Date: 11.DEC.2016 23:08:40

HIGH BAND EDGE BLOCK-1RB-high_offset

/E; *RBW 3 kHz Marker
*VBW 10 kHz -32.66 dB
849.000000C IE

Ref 20 dBm *Att 20 dB SWT 560 ms

=
1 RME
,

Center 849 MHz 500 kHz/ span 5 MHz

Date: 11.DEC.2016 23:09:24
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LOW BAND EDGE BLOCK-10MHz-100%RB

/E; *RBW 100 kHz Marker 1
*VBW 300 kHz -18.6 B
ms 823.98 4

Ref 20 dBm *Att 20 dB

20
-y g L [ { &l 2 |

2223 il

Center 824 MHz 500 kHz/ span 5

Date: 11.DEC.2016 22:58:40

HIGH BAND EDGE BLOCK-10MHz-100%RB

® *RBW 100 kHz Marker 1
*VBW 300 kHz -1 2 dE
Ref 20 dBm *Att 20 dB SWT 2.5 ms 849.02403846

[y .
; fy

L. e sl “{AJ,.‘;L}{,WH“ .

Center 849 MHz 500 kHz/ span 5

Date: 11.DEC.2016 22:59:25
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LTE band 12
OBW: 1RB-low_offset

*RBW 5 kHz Marker 1

®

*VBW 20 kHz 1 E B
Ref 30 dBm *Att 25 dB SWT 100 ms 1H
]
5 ME
‘

=y
Eﬁz‘%_"r<

Center 699.7 MHz 250 kHz/ Span 2.5 MHz

Date: 12.DEC.2016 01:23:41

LOW BAND EDGE BLOCK-1RB-low_offset

/E; *RBW 100 kHz Marker 1
*VBW 300 kHz -1 Jc:

Ref 20 dBm *Att 20 dB SWT 2.5 ms

=
1 RME
,

Center 699 MHz 500 kHz/ span 5 MHz

Date: 12.DEC.2016 01:24:25
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OBW: 1RB-high_offset

%

Ref 30 dB

*RBW 5 kHz
*VBW 20 kHz
m *Att 25 dB SWT 600 ms

No. 116Z242301-GTEO3
Page 99 of 106

5.34 dE
8 MF

6 kHz

5 M

30
2
=
-2
F-3
e
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F-a
Lo
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711 MHz

1.5 MHz/

Date: 12.DEC.2016 01:29:22

HIGH BAND EDGE BLOCK-1RB-high_offset

%

*RBW 100 kHz
*VBW 300 kHz

Ref 20 dBm *Att 20 dB SWT 2.5 ms
20 f{\
Fi
1 RM|
2% i T

Center

716 MHz 500 kHz/

Date: 12.DEC.2016 01:31:35

Span 5 MHz
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LOW BAND EDGE BLOCK-10MHz-100%RB

/E; *RBW 100 kHz Marker 1
*VBW 300 kHz -31 B

Ref 20 dBm *Att 20 dB SWT 2.5 ms

L. [ 2|
1 RM|
g kel B o fo dak
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. f

Center 699 MHz 500 kHz/ span 5 MHz

Date: 11.DEC.2016 23:00:11

HIGH BAND EDGE BLOCK-10MHz-100%RB

® *RBW 100 kHz Markerx
*VBW 300 kHz -3 5 dE

Ref 20 dBm *Att 20 dB SWT 2.5 ms 6 )48 € 2 1F

20

B m
1 RM|
W: A M‘ll A A'ua

W\Fr W e T
L g
\I

L. 'R‘W“‘M Sl endattd MR

L.

“e0

Center 716 MHz 500 kHz/ Span 5 MH

Date: 11.DEC.2016 23:00:56
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A.7 CONDUCTED SPURIOUS EMISSION

A.7.1 Measurement Method

The following steps outline the procedure used to measure the conducted emissions from the

EUT.

1. Determine frequency range for measurements: From CFR 2.1057 the spectrum should be
investigated from the lowest radio frequency generated in the equipment up to at least the
10th harmonic of the carrier frequency. For the mobile station equipment tested, this equates
to a frequency range of 13 MHz to 9 GHz, data taken from 10 MHz to 25 GHz.

2. Determine EUT transmit frequencies: below outlines the band edge frequencies pertinent to
conducted emissions testing.

3. The number of sweep points of spectrum analyzer is set to 30001 which is greater than
span/RBW.

A. 7.2 Measurement Limit

Part 22.917, Part 24.238 and Part 27.53(h) specify that the power of any emission outside of the
authorized operating frequency ranges must be attenuated below the transmitting power (P) by a
factor of at least 43 + 10 log(P) dB.

The specification that emissions shall be attenuated below the transmitter power (P) by at least 43
+ 10 log (P) dB, translates in the relevant power range (1 to 0.001 W) to -13 dBm. At 1 W the
specified minimum attenuation becomes 43 dB and relative to a 30 dBm (1 W) carrier becomes a
limit of -13 dBm. At 0.001 W (0 dBm) the minimum attenuation is 13 dB, which again yields a limit
of -13 dBm. In this way a translation of the specification from relative to absolute terms is carried
out.

Part 27.53(m)(4) specifies for mobile digital stations, the attenuation factor shall be not less than
40 + 10 log (P) dB on all frequencies between the channel edge and 5 megahertz from the
channel edge, 43 + 10 log (P) dB on all frequencies between 5 megahertz and X megahertz from
the channel edge, and 55 + 10 log (P) dB on all frequencies more than X megahertz from the
channel edge, where X is the greater of 6 megahertz or the actual emission bandwidth as defined
in paragraph (m)(6) of this section. In addition, the attenuation factor shall not be less that 43 + 10
log (P) dB on all frequencies between 2490.5 MHz and 2496 MHz and 55 + 10 log (P) dB at or
below 2490.5 MHz. Mobile Satellite Service licensees operating on frequencies below 2495 MHz
may also submit a documented interference complaint against BRS licensees operating on
channel BRS Channel 1 on the same terms and conditions as adjacent channel BRS or EBS
licensees.

Part 27.53(a) states for mobile and portable stations operating in the 2305-2315 MHz and
2350-2360 MHz bands: By a factor of not less than: 43 +10 log (P) dB on all frequencies between
2305 and 2320 MHz and on all frequencies between 2345 and 2360 MHz that are outside the
licensed band(s) of operation, not less than 55 + 10 log (P) dB on all frequencies between 2320
and 2324 MHz and on all frequencies between 2341 and 2345 MHz, not less than 61 + 10 log (P)
dB on all frequencies between 2324 and 2328 MHz and on all frequencies between 2337 and
2341 MHz, and not less than 67 + 10 log (P) dB onall frequencies between 2328 and 2337MHz;
By a factor of not less than 43 + 10 log (P) dB on all frequencies between 2300 and 2305 MHz, 55
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+ 10 log (P) dB on all frequencies between 2296 and 2300MHz, 61 + 10 log (P) dB on all
frequencies between 2292 and 2296 MHz, 67 + 10 log (P) dB on all frequencies between 2288
and 2292 MHz, and 70 + 10 log (P) dB below 2288 MHz; By a factor of not less than 43 + 10 log (P)
dB on all frequencies between 2360 and 2365 MHz, and not less than 70 + 10 log (P) dB above

2365 MHz.
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A. 7.3 Measurement result
Only worst case result is given below

LTE band 2: 30MHz — 20GHz
Spurious emission limit —13dBm.

/E; “RBW 1 MHz Marker
*VEW 3 MHz 25.30 dBr

Ref 5 ldBm Att 30 dB SWT 125 ms B868E 3 Hz
[ 2]
[32%7
i TDF
= 3DB
Start 30 MHz 1.997 GHz/ Stop 20 GHz
Date: 11.DEC.2016 22:45:48
LTE band 4: 30MHz — 20GHz
Spurious emission limit —13dBm.
/E; *RBW 1 MHz Marker
*VBW 3 MHz 23.99 dBEn
Ref 51dBm Att 30 dB SWT 125 ms 3210966 Hz
[ 2]

Start 30 MHz 1.997 GHz/ Stop 20 GHz

Date: 12.DEC.2016 01:18:04
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LTE band 5: 30MHz — 10GHz
Spurious emission limit —13dBm.

® “RBW 1 MHz Marke:
~VBW 3 MHz 24.45 amr
847.540000000 MHz

Ref 5l dBm Att 30 dB SWT 125 ms

Start 30 MHz 997 MHz/ Stop 10 GHz

Date: 11.DEC.2016 22:47:55

LTE band 12: 30MHz — 10GHz
Spurious emission limit —13dBm.

® “RBW 1 MHz Marke:
~VBW 3 MHzZ 26.60 dmr
699.319333333 MHz

Ref 15 dBm Att 30 dB SWT 125 ms

Start 30 MHz 997 MHz/ Stop 10 GHz

Date: 12.DEC.2016 01:20:58
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A.8 PEAK-TO-AVERAGE POWER RATIO

Reference

FCC: CFR Part 24.232 (d), 27.50(a)

The peak-to-average power ratio (PAPR) of the transmitter output power must not exceed 13 dB.
The PAPR measurements should be made using either an instrument with complementary
cumulative distribution function (CCDF) capabilities to determine that PAPR will not exceed 13 dB
for more than 0.1 percent of the time or other Commission approved procedure. The measurement
must be performed using a signal corresponding to the highest PAPR expected during periods of
continuous transmission.

According to KDB 971168 5.7.1:

a)Refer to instrument’s analyzer instruction manual for details on how to use the power
statistics/CCDF function;

b) Set resolution/measurement bandwidth = signal’ s occupied bandwidth;

c) Set the number of counts to a value that stabilizes the measured CCDF curve;

d) Set the measurement interval to 1 ms

e)Record the maximum PAPR level associated with a probability of 0.1%

A.8.1 Measurement limit
not exceed 13 dB

A.8.2 Measurement results

LTE band 2, 20MHz

Frequency(MHZz) PAPR(dB)

QPSK 16QAM
6.79 7.47

1860.0

LTE band 4, 20MHz
Frequency(MHz) PAPR(dB)

QPSK 16QAM
6.79 7.34

1745.0

LTE band 12,10MHz

Frequency(MHZz) PAPR(dB)

QPSK 16QAM
5.48 6.44

707.5

©Copyright. All rights reserved by CTTL.



{IIEII,

No. 116Z42301-GTEO3
Page 106 of 106

v
1,

S, A

S 7

\—/

acws GCNAS
o

A 4

KIAREN

China National Accreditation Service for Conformity Assessment

LABORATORY ACCREDITATION CERTIFICATE
(Registration No. CNAS L0570 )

Telecommunication Technology Labs,
Academy of Telecommunication Research, MIIT
No.52, Huayuan North Road, Haidian District, Beijing. China
No.51, Xueyuan Road, Haidian District, Beijing. China

W\

“, ,/g‘ AN
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TCL International E City, No. 1001 Zhongshanyuan Road, Nanshan
District, Shenzhen, Guangdong Province

is accredited in accordance with ISO/IEC 17025:2005 General Requirements

for the Compet of Testing and Calibration Laboratories(CNAS-CLO1

Accreditation Criteria for the Comp of Testil and Calibration

o

Laboratories) for the competence to undertake testing and calibration service as
described in the schedule attached to this certificate.

The scope of accreditation is detailed in the attached schedule bearing the

same registration number as above. The schedule form an integral part of this
certificate.

Date of Issue: 2015-11-13
Date of Expiry: 2017-06-19
Date of Initial Accreditation: 1998-07-03

[*
Signed on behalf of China Nati Accreditation Service for C ity A f/"

China National Accreditation Service for Conformity Assessment(CNAS) is authorized by Certification and Accreditation
Administration of the People’ s Republic of China (CNCA) to operate the national accreditation schemes for conformity
assessment. CNAS is a signatory of the International Laboratory Accreditation Cooperation Mutual Recognition Arrangement
(ILAC MRA) and the Asia Pacific Laboratory Accreditation Cooperation Mutual Recognition Arrangement (APLAC MRA).
The validity of the certificate can be checked on CNAS website at http:, £nas.org. i it i shtml

*»**END OF REPORT***
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