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1. Test Laboratory
1.1. Testing Location

Company Name: Shenzhen Academy of Information and Communications
Technology
Address: Building G, Shenzhen International Innovation Center, No.1006

Shennan Road, Futian District, Shenzhen, Guangdong, P. R. China
Postal Code: 518026
Telephone: +86(0)755-33322000
Fax: +86(0)755-33322001

1.2. Testing Environment
Normal Temperature: 15-35°C
Relative Humidity: 20-75%

1.3. Project data
Testing Start Date: 2018-08-03

Testing End Date: 2018-08-14
1.4. Signature

@i 7

Lai Mlnghua
(Prepared this test report)

R

Huang Qiugin
(Reviewed this test report)

(%

Zhang ﬁao
(Approved this test report)
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2. Client Information

2.1. Applicant Information

Company Name:
Address /Post:

Contact Person:
Contact Email
Telephone:

Fax:

Yulong Computer Telecommunication Scientific (Shenzhen) Co., Ltd
Coolpad Information Harbor, High-tech Industrial Park (North),
Nanshan District, Shenzhen, P.R.C.

chen yanting

chenyanting@yulong.com

+86 15927320221

/

2.2. Manufacturer Information

Company Name:
Address /Post:

Contact Person:
Contact Email
Telephone:

Fax:

Yulong Computer Telecommunication Scientific (Shenzhen) Co., Ltd
Coolpad Information Harbor, High-tech Industrial Park (North),
Nanshan District, Shenzhen, P.R.C.

chen yanting

chenyanting@yulong.com

+86 15927320221

/
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3. Equipment Under Test (EUT) and Ancillary Equipment (AE)
3.1. About EUT

Description Mobile Hotspot

Model Name cp331A

FCCID R38YLCP331A

Frequency Bands LTE Band 2,4,12,66,71

Antenna Integrated

Extreme vol. Limits 3.6VDC to 4.4VDC (nominal: 3.85VDC)
Extreme temp. Tolerance -30°C to +50°C

Condition of EUT as received  No abnormality in appearance
3.2. Internal Identification of EUT used during the test

EUT ID* IMEI HW Version SW Version Sample Arrival Date
2.0.158.P0.180824.c
UT02ab 860006040001402 P1 0331A 2018-07-30

*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

AE1l Battery
AE2 Charger
AE1
Model /
Manufacturer /
Capacitance /
AE2
Model /
Manufacturer /

*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 TD-LTE mobile phone with integrated antenna. It
consists of normal options: lithium battery, charger. Manual and specifications of the EUT were
provided to fulfil the test.

©Copyright. All rights reserved by SAICT.



- No. 118NO0930-LTE
SAICT

Page 7 of 103

4. Reference Documents

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

Reference Title Version
10-1-17
FCC Part 24 PERSONAL COMMUNICATIONS SERVICES Edition
FCC Part 2 FREQUENCY ALLOCATIONS AND RADIO TREATY 10-1-17
MATTERS; GENERAL RULES AND REGULATIONS Edition
MISCELLANEOUS WIRELESS COMMUNICATIONS 10-1-17
FCC Part 27 B
SERVICES Edition
Land Mobile FM or PM Communications Equipment
ANSI/TIA-603-E 2016
Measurement and Performance Standards
American National Standard of Procedures for Compliance
ANSI C63.26 Testing of Licensed Transmitters Used in Licensed Radio 2015
Service

©Copyright. All rights reserved by SAICT.
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5. LABORATORY ENVIRONMENT

Control room / conducted chamber did not exceed following limits along the RF testing:

Temperature

Min. =15 C, Max. =35 C

Relative humidity

Min. =20 %, Max. = 80 %

Shielding effectiveness > 110 dB
Electrical insulation >2 MQ
Ground system resistance <05 Q

Fully-anechoic chamber 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> 60 dB; 1MHz-18000MHz>90 dB

Electrical insulation

> 2MQ

Ground system resistance

<4 Q

Voltage Standing Wave Ratio
(VSWR)

< 6dB, from 1to 18 GHz, 3 m distance

Uniformity of field strength

Between 0 and 6 dB, from 80 to 6000 MHz

©Copyright. All rights reserved by SAICT.
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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 ) i
which are described in section 1.1 of this report
LTE Band 2
. Section in .
ltems Test Name Clause in FCC rules i Verdict
this report
1 Output Power 2.1046/24.232 A.l P
2 Frequency Stability 2.1055/24.235 A.2 P
3 Occupied Bandwidth 2.1049/24.238 A.3 P
4 Emission Bandwidth 2.1049/24.238 A4 P
5 Band Edge Compliance 2.1051/24.238 A5 P
Conducted Spurious
6 o 2.1051/24.238 A.6 P
Emission
7 Peak to Average Power Ratio 24.232 A7 P
*8 Radiated Results 2.1053/24.232/24.238 ANNEX B P
* mean radiated data refer to report No.BL-SZ1880381-501
LTE Band 4
Clause in FCC rules Section in )
ltems Test Name i Verdict
this report
1 Output Power 2.1046/27.50(d) A.l P
2 Frequency Stability 2.1055/27.54 A.2 P
3 Occupied Bandwidth 2.1049/27.53(g) A.3 P
4 Emission Bandwidth 2.1049/27.53(g) A.4 P
5 Band Edge Compliance 2.1051/27.53(h) A5 P
Conducted Spurious
6 . 2.1051/27.53(h) A.6 P
Emission
Peak to Average Power
7 ) 27.50(d) A7 P
Ratio
*8 Radiated Results 2.1053/27.50(d)/27.53(h) | ANNEX B P

* mean radiated data refer to report No.BL-SZ1880381-501

©Copyright. All rights reserved by SAICT.
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LTE Band 12
Clause in FCC rules Section in .
ltems Test Name this report Verdict
1 Output Power 2.1046/27.50(c) Al P
2 Frequency Stability 2.1055/27.54 A.2 P
3 Occupied Bandwidth 2.1049/27.53(g) A.3 P
4 Emission Bandwidth 2.1049/27.53(g) A4 P
5 Band Edge Compliance 2.1051/27.53(q) A5 P
Conducted Spurious
6 . 2.1051/27.53(g) A.6 P
Emission
Peak to Average Power
7 . 27.50(a) A7 P
Ratio
*8 Radiated Results 2.1053/27.50(c)/27.53(g) ANNEX B P
* mean radiated data refer to report No.BL-SZ1880381-501
LTE Band 66
Clause in FCC rules Section in )
ltems Test Name thi ) Verdict
is repor
1 Output Power 2.1046/27.50(d) A.l P
2 Frequency Stability 2.1055/27.54 A.2 P
3 Occupied Bandwidth 2.1049/27.53(h) A3 P
4 Emission Bandwidth 2.1049/27.53(h) A.4 P
5 Band Edge Compliance 2.1051/27.53(h) A5 P
Conducted Spurious
6 . 2.1051/27.53(h) A.6 P
Emission
Peak to Average Power
7 ) 27.50(a) A7 P
Ratio
*8 Radiated Results 2.1053/27.50(d)/27.53(h) | ANNEX B P
* mean radiated data refer to report No.BL-SZ1880381-501
LTE Band 71
Clause in FCC rules Section in .
ltems Test Name this report Verdict
i
1 Output Power 2.1046/27.50(c) A.l P
2 Frequency Stability 2.1055/27.54 A.2 P
3 Occupied Bandwidth 2.1049/27.53(g) A.3 P
4 Emission Bandwidth 2.1049/27.53(q) A4 P
5 Band Edge Compliance 2.1051/27.53(g) A5 P
Conducted Spurious
6 o 2.1051/27.53(g) A.6 P
Emission
Peak to Average Power
7 . 27.50(a) A7 P
Ratio
*8 Radiated Results 2.1053/27.50(c)/27.53(g) | ANNEX B P

* mean radiated data refer to report No.BL-SZ1880381-501
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NO. Description TYPE Manufacture series number | ca| DUE DATE
Universal Radio
1 Communication CMW500 R&S 129146 2019-04-24
Tester
2 | Spectrum Analyzer FSU R&S 200679 2018-12-13
Temperature
3 SH-241 ESPECs 92007516 2018-11-14
Chamber
Agilent
4 DC Power Supply U3606A MY50450012 2018-11-14

Technologies

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

A.1 OUTPUT POWER

Reference

FCC: CFR Part 2.1046, 24.232, 27.50

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.

This result contains peak output power and ERP/EIRP measurements for the EUT.In all cases,
output power is within the specified limits.

The radiated results are tested by Shenzhen BALUN Technology Co., Ltd. Address Block B, 1% FL,
Baisha Science and Technology Park, Shahe Xi Road, Nanshan District, Shenzhen Guangdong
Province, P.R.C. The results of radiated please see Annex B, that the partial report issued by
Shenzhen BALUN Technology Co., Ltd and report No.BL-SZ1880381-501

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 23.20 22.25
1 RB high 1880.0 23.56 22.78
1850.7 23.39 22.47
1909.3 23.28 22.39
1 RB low 1880.0 23.44 22.62
1 AMHz 1850.7 23.37 22.32
1909.3 23.15 22.21
50% RB mid 1880.0 23.44 22.43
1850.7 23.48 2251
1909.3 22.17 21.34
100% RB 1880.0 22.38 21.37
1850.7 22.29 21.29
1908.5 23.22 21.99
1 RB high 1880.0 23.15 22.34
3MHz
1851.5 23.33 22.49
1 RB low 1908.5 23.27 22.02

©Copyright. All rights reserved by SAICT.
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1880.0 23.30 22.50
1851.5 23.39 22.39
1908.5 22.19 21.26
50% RB mid 1880.0 22.19 21.33
1851.5 22.35 21.49
1908.5 22.17 21.31
100% RB 1880.0 22.16 21.26
1851.5 22.30 21.41
1907.5 23.15 22.01
1 RB high 1880.0 23.33 22.57
1852.5 23.50 22.24
1907.5 23.19 21.79
1 RB low 1880.0 23.37 22.69
EMHzZ 1852.5 23.42 22.02
1907.5 22.17 21.27
50% RB mid 1880.0 22.30 21.19
1852.5 22.37 21.38
1907.5 22.20 21.33
100% RB 1880.0 22.32 21.34
1852.5 22.25 21.39
1905.0 23.23 22.15
1 RB high 1880.0 23.46 22.68
1855.0 23.15 22.22
1905.0 23.05 22.12
1 RB low 1880.0 23.11 22.42
10MHz 1855.0 23.06 22.11
1905.0 22.18 21.27
50% RB mid 1880.0 22.44 2151
1855.0 22.37 21.42
1905.0 22.11 21.17
100% RB 1880.0 22.21 21.27
1855.0 22.28 21.33
1902.5 22.88 22.16
1 RB high 1880.0 23.42 22.64
1857.5 22.86 22.18
1902.5 23.47 22.34
15MHz

1 RB low 1880.0 23.11 22.55
1857.5 23.00 22.35
1902.5 22.13 21.35

50% RB mid
1880.0 22.44 21.54

©Copyright. All rights reserved by SAICT.
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1857.5 22.52 21.60

1902.5 22.21 21.22

100% RB 1880.0 22.25 21.27
1857.5 22.32 21.37

1900.0 23.01 22.82

1 RB high 1880.0 23.64 22.32
1860.0 23.16 22.77

1900.0 23.59 23.18

1 RB low 1880.0 23.39 22.39
2OMHz 1860.0 23.57 23.17
1900.0 22.29 21.33

50% RB mid 1880.0 22.38 21.39
1860.0 22.43 21.43

1900.0 22.18 21.23

100% RB 1880.0 22.23 21.26
1860.0 22.19 21.25

Note: Expanded measurement uncertainty is U = 0.488 dB, k = 1.96

©Copyright. All rights reserved by SAICT.
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LTE band 4
. . Power(dBm)
Bandwidth RB size/offset | Frequency (MHz)
QPSK 16QAM
1754.3 23.33 21.86
1 RB high 1732.5 23.56 22.63
1710.7 23.41 2251
1754.3 23.28 22.37
1 RB low 1732.5 23.45 22.22
1 AMHz 1710.7 23.36 22.27
1754.3 23.20 21.88
50% RB mid 1732.5 23.17 22.20
1710.7 23.28 22.28
1754.3 21.99 20.99
100% RB 1732.5 22.08 21.08
1710.7 22.16 21.15
1753.5 23.36 21.73
1 RB high 1732.5 22.90 22.59
17115 23.17 22.07
1753.5 22.94 22.29
1 RB low 1732.5 23.35 23.23
3MHz 17115 23.09 21.89
1753.5 21.82 21.10
50% RB mid 1732.5 22.11 21.17
17115 22.14 21.06
1753.5 21.92 20.91
100% RB 1732.5 22.09 21.21
17115 22.02 20.94
1752.5 23.06 22.04
1 RB high 1732.5 23.10 22.75
1712.5 23.16 21.97
1752.5 22.83 21.89
1 RB low 1732.5 23.51 22.75
EMHz 1712.5 23.01 21.94
1752.5 21.94 21.01
50% RB mid 1732.5 22.20 21.28
1712.5 22.19 21.20
1752.5 22.12 21.13
100% RB 1732.5 22.15 21.36
1712.5 22.15 21.27
10MHz 1 RB high 1750.0 23.01 22.25
1732.5 23.05 22.57

©Copyright. All rights reserved by SAICT.
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1715.0 23.25 21.55
1750.0 23.21 21.89
1 RB low 1732.5 23.16 22.69
1715.0 22.90 21.96
1750.0 22.01 21.21
50% RB mid 1732.5 22.15 21.25
1715.0 22.16 21.16
1750.0 21.96 21.14
100% RB 1732.5 22.22 21.37
1715.0 22.13 21.19
1747.5 22.89 22.28
1 RB high 1732.5 22.94 22.19
1717.5 23.04 22.09
1747.5 23.09 22.36
1 RB low 1732.5 22.87 22.32
1717.5 22.93 22.19

15MHz
1747.5 22.10 21.12
50% RB mid 1732.5 22.27 21.39
1717.5 22.24 21.36
1747.5 21.94 21.08
100% RB 1732.5 22.08 21.16
1717.5 22.05 21.19
1745.0 22.81 22.76
1 RB high 1732.5 23.29 22.21
1720.0 22.88 22.38
1745.0 23.40 23.10
1 RB low 1732.5 23.15 21.96
2OMHz 1720.0 22.67 22.15
1745.0 22.16 21.13
50% RB mid 1732.5 2211 21.15
1720.0 22.03 21.05
1745.0 21.97 2111
100% RB 1732.5 22.06 21.16
1720.0 22.03 21.14

Note: Expanded measurement uncertainty is U = 0.488 dB, k = 1.96
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LTE band 12
. ) Power(dBm)
Bandwidth RB size/offset | Frequency (MHz)

QPSK 16QAM

715.3 23.31 22.17

1 RB high 707.5 23.24 22.08

699.7 23.62 22.39

715.3 23.17 21.94

1 RB low 707.5 23.18 21.63

1 4MHz 699.7 23.45 22.46
715.3 23.26 21.93

50% RB mid 707.5 23.26 22.26

699.7 23.18 22.29

715.3 22.30 20.93

100% RB 707.5 22.27 21.07

699.7 22.23 20.96

714.5 23.59 22.33

1 RB high 707.5 23.10 22.27

700.5 23.05 22.19

714.5 23.27 22.07

1 RB low 707.5 23.19 22.38

3MHz 700.5 23.12 22.08
714.5 22.06 21.12

50% RB mid 707.5 22.19 21.30

700.5 22.30 2151

714.5 22.13 21.13

100% RB 707.5 22.14 21.19

700.5 22.24 21.39

713.5 23.24 21.90

1 RB high 707.5 22.98 22.31

701.5 23.35 22.41

713.5 23.07 22.23

1 RB low 707.5 23.04 22.78

701.5 23.28 21.90

5MHz

7135 22.05 21.14

50% RB mid 707.5 22.12 21.19

701.5 22.12 21.28

713.5 22.07 21.25

100% RB 707.5 22.00 21.16

701.5 22.13 21.31

10MHz 1 RB high 711.0 23.24 22.03
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707.5 23.08 22.32

704.0 23.21 22.34

711.0 23.15 21.92

1 RB low 707.5 23.08 22.71
704.0 23.02 21.96

711.0 22.17 21.14

50% RB mid 707.5 22.15 2111
704.0 22.17 21.14

711.0 22.07 21.19

100% RB 707.5 22.01 21.15
704.0 22.06 20.96

Note: Expanded measurement uncertainty is U = 0.488 dB, k = 1.96
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LTE band 66
. . Power(dBm)
Bandwidth RB size/offset | Frequency (MHz)
QPSK 16QAM
1779.3 23.40 22.28
1 RB high 1745.0 2351 22.34
1710.7 23.16 22.09
1779.3 23.28 22.60
1 RB low 1745.0 23.44 22.69
1 AMHz 1710.7 23.34 22.64
1779.3 23.47 22.27
50% RB mid 1745.0 23.73 22.81
1710.7 23.23 22.06
1779.3 22.39 21.31
100% RB 1745.0 22.55 21.49
1710.7 22.21 21.23
1778.5 23.77 22.63
1 RB high 1745.0 23.60 22.73
17115 23.15 22.09
1778.5 23.63 21.99
1 RB low 1745.0 23.65 23.07
3MHz 17115 23.12 22.17
1778.5 2251 21.42
50% RB mid 1745.0 22.57 21.68
17115 22.27 21.37
1778.5 22.48 21.54
100% RB 1745.0 22.53 21.60
17115 22.20 21.27
1777.5 23.43 22.26
1 RB high 1745.0 23.44 22.74
1712.5 23.14 22.23
1777.5 23.43 22.26
1 RB low 1745.0 23.43 22.73
EMHz 1712.5 23.19 22.26
1777.5 22.56 21.58
50% RB mid 1745.0 22.56 21.65
1712.5 22.28 21.46
1777.5 22.51 21.69
100% RB 1745.0 22.54 21.63
1712.5 22.33 21.43
10MHz 1 RB high 1775.0 23.42 22.45
1745.0 23.55 23.05
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1715.0 23.33 22.21

1775.0 23.22 22.14

1 RB low 1745.0 23.66 23.25
1715.0 23.11 22.17

1775.0 22.52 21.59

50% RB mid 1745.0 22.65 21.72
1715.0 22.41 21.48

1775.0 22.38 21.41

100% RB 1745.0 22.52 21.56
1715.0 22.35 21.38

1772.5 23.28 22.65

1 RB high 1745.0 23.54 23.42
1717.5 23.23 22.54

1772.5 23.27 22.39

1 RB low 1745.0 23.58 23.26
LEMbs 1717.5 23.17 22.34
1772.5 22.59 21.78

50% RB mid 1745.0 22.73 21.80
1717.5 22.43 21.50

1772.5 22.32 21.36

100% RB 1745.0 22.38 21.46
1717.5 22.32 21.36

1770.0 23.75 23.47

1 RB high 1745.0 23.70 22.70
1720.0 23.28 22.62

1770.0 23.27 23.14

1 RB low 1745.0 23.58 22.64
oMbz 1720.0 23.28 22.95
1770.0 22.49 21.55

50% RB mid 1745.0 22.63 21.64
1720.0 22.32 21.30

1770.0 22.38 21.39

100% RB 1745.0 22.39 21.45
1720.0 22.32 21.33

Note: Expanded measurement uncertainty is U = 0.488 dB, k = 1.96
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LTE band 71
. ) Power(dBm)
Bandwidth RB size/offset | Frequency (MHz)

QPSK 16QAM

695.5 23.11 22.16

1 RB high 680.5 23.21 21.96

665.5 23.07 21.93

695.5 23.16 22.06

1 RB low 680.5 23.32 21.68

EMHz 665.5 23.17 22.12
695.5 22.68 21.72

50% RB mid 680.5 22.46 21.37

665.5 22.54 21.56

695.5 22.36 21.42

100% RB 680.5 22.51 21.53

665.5 22.44 21.49

693 23.45 22.81

1 RB high 680.5 23.34 22.74

668 23.27 22.65

693 23.48 22.64

1 RB low 680.5 23.35 22.76

10MHz 668 23.38 22.72
693 22.64 21.66

50% RB mid 680.5 22.46 21.52

668 22.58 21.56

693 22.46 21.51

100% RB 680.5 22.51 21.55

668 22.58 21.52

690.5 23.56 22.81

1 RB high 680.5 23.28 22.78

670.5 23.41 22.66

690.5 23.28 22.75

1 RB low 680.5 23.48 22.92

670.5 23.39 22.77

15MHz

690.5 22.65 21.58

50% RB mid 680.5 22.43 21.36

670.5 2251 21.33

690.5 22.39 21.48

100% RB 680.5 22.42 21.53

670.5 22.26 21.46

20MHz 1 RB high 688 23.46 22.79
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No. 118NO0930-LTE
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680.5 23.59 22.94

673 23.38 22.75

688 23.36 22.63

1 RB low 680.5 23.12 22.73
673 23.44 22.55

688 22.58 21.66

50% RB mid 680.5 22.46 21.56
673 22.64 21.71

688 22.51 21.68

100% RB 680.5 22.41 21.61
673 22.35 2151

Note: Expanded measurement uncertainty is U = 0.488 dB, k = 1.96
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A.2 FREQUENCY STABILITY

Reference

FCC: CFR Part 2.1055, 24.235, 27.54.

A.2.1 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, 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 +50°C.

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. At all temperature levels hold the temperature to +/- 0.5°C during the measurement procedure.

A.2.2 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 3.6VDC and 4.4VDC, with a

nominal voltage of 3.85VDC. 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.
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A.2.3 Measurement results

No. [18NO0930-LTE
Page 24 of 103

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

Frequency Error vs Voltage

Voltage Frequency error (Hz) Frequency error (ppm)
V) QPSK 16QAM QPSK 16QAM
3.6 21 33 0.011 0.018
3.85 6 27 0.003 0.014
4.4 11 36 0.006 0.019
Frequency Error vs Temperature
Temperature Frequency error (Hz) Frequency error (ppm)
(C) QPSK 16QAM QPSK 16QAM
-30 13 44 0.007 0.023
-20 2 15 0.001 0.008
-10 5 28 0.003 0.015
0 14 44 0.007 0.023
10 18 23 0.010 0.012
20 25 35 0.013 0.019
30 6 19 0.003 0.010
40 11 25 0.006 0.013
50 7 7 0.004 0.004

Expanded measurement uncertainty is 10 Hz, k = 2

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
3.6 8 19 0.005 0.011

3.85 15 5 0.009 0.003
4.4 22 4 0.013 0.002

Frequency Error vs Temperature

Temperature Frequency error (Hz) Frequency error (ppm)
(C) QPSK 16QAM QPSK 16QAM
-30 4 15 0.002 0.009
-20 17 28 0.010 0.016
-10 28 56 0.016 0.032

0 55 43 0.032 0.025
10 46 21 0.027 0.012
20 35 15 0.020 0.009
30 4 3 0.002 0.002
40 2 9 0.001 0.005
50 18 18 0.010 0.010

Expanded measurement uncertainty is 10Hz, k = 2
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No. [18NO0930-LTE
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LTE Band 12, 1.4MHz bandwidth (worst case of all bandwidths)

Frequency Error vs Voltage

Voltage Frequency error (Hz) Frequency error (ppm)
V) QPSK 16QAM QPSK 16QAM
3.6 22 11 0.031 0.016
3.85 5 25 0.007 0.035
4.4 14 18 0.020 0.025
Frequency Error vs Temperature
Temperature Frequency error (Hz) Frequency error (ppm)
(C) QPSK 16QAM QPSK 16QAM
-30 27 6 0.038 0.008
-20 45 4 0.064 0.006
-10 12 28 0.017 0.040
0 18 54 0.025 0.076
10 47 15 0.066 0.021
20 66 3 0.093 0.004
30 35 14 0.049 0.020
40 2 12 0.003 0.017
50 19 7 0.027 0.010

Expanded measurement uncertainty is 10Hz, k = 2

LTE Band 66, 1.4MHz bandwidth (worst case of all bandwidths)

Frequency Error vs Voltage

Voltage Frequency error (Hz) Frequency error (ppm)
(V) QPSK 16QAM QPSK 16QAM
3.6 27 22 0.015 0.013
3.85 18 3 0.010 0.002
4.4 54 16 0.031 0.009
Frequency Error vs Temperature
Temperature Frequency error (Hz) Frequency error (ppm)
(C) QPSK 16QAM QPSK 16QAM
-30 41 36 0.023 0.021
-20 38 25 0.022 0.014
-10 49 14 0.028 0.008
0 56 17 0.032 0.010
10 17 48 0.010 0.028
20 18 26 0.010 0.015
30 59 35 0.034 0.020
40 25 32 0.014 0.018
50 38 14 0.022 0.008

Expanded measurement uncertainty is 10Hz, k = 2
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LTE Band 71, 5MHz bandwidth (worst case of all bandwidths)
Frequency Error vs Voltage

Voltage Frequency error (Hz) Frequency error (ppm)

V) QPSK 16QAM QPSK 16QAM
3.6 11 22 0.016 0.032
3.85 14 26 0.021 0.038
4.4 12 37 0.018 0.054

Frequency Error vs Temperature

Temperature Frequency error (Hz) Frequency error (ppm)
(C) QPSK 16QAM QPSK 16QAM
-30 33 36 0.048 0.053
-20 26 29 0.038 0.043
-10 15 56 0.022 0.082

0 24 64 0.035 0.094
10 8 61 0.012 0.090
20 6 35 0.009 0.051
30 4 28 0.006 0.041
40 17 55 0.025 0.081
50 22 47 0.032 0.069

Expanded measurement uncertainty is 10Hz, k = 2
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A.3 OCCUPIED BANDWIDTH

Reference

FCC: CFR Part 2.1049, 24.238, 27.53.

A.3.1 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.

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.

©Copyright. All rights reserved by SAICT.



No. 118NO0930-LTE

SAICT bage 26 of 103

LTE band 2, 1.4MHz (99%)

Frequency(MHz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM
1880.0 Q Q
1097.76 1097.76
LTE band 2, 1.4MHz Bandwidth, QPSK (99% BW)
® “RBN 20 KHz Marker 1 [T1 ]
“VBW 100 kHz 15.00 dBr
Ref 30 dBm “AtE 25 dB SWT 40 ms 1.879951923 GHz
* Toro|2 11
= I 1 8794471?; dG;'.h«z =
L5 . IMW”*’“ Tewp|2 [T1 Of 0
I 1.E§Xlikué72 GHz

) f
/ \\
MMM \“IL\NL\WW bt 2

—70
Center 1.88 Gz 500 kHz/ Span 5 MHz

Date: 31.JUL.2018 10:47:54

LTE band 2, 1.4MHz Bandwidth, 16QAM (99% BW)

® “RBN 20 KHz Marker 1 [T1 ]
“VBN 100 KHz 13.94 dBr
Ref 30 dBm “Att 25 B SWT 40 ms 1.880448718 Gz
< OBN |1.097756410 Mz
Temp |1 [T1 OpW]
- 4 70 cer| N
1 1.879447115 Gz
1 P Temp |2 [T1 OBN]
L= v gl o
ft 1.8805M872 Gz
ToOF
i / \
B / \\
W o \nd
F-30
.
-0
a0
-
Center 1.88 GHz 500 krz/ Span 5 Mz

Date: 31.JUL.2018 10:48:08
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LTE band 2, 3MHz (99%)

No. [18NO0930-LTE
Page 29 of 103

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

1880.0 Q Q
2692.31 2692.31

LTE band 2, 3MHz Bandwidth, QPSK (99% BW)

® “RBN 30 KHz varker 1 [T1 ]
“ VBN 100 kHz 13.37 den
Ref 30 dBm “AtE 25 B SWT 30 ms 1.880785256 GHz
= BN |2.692301692 Mz
Temp |1 [T1 OBW]
o 46 den|IN
— 1 1.878653846 GHz
=2 T2 Tenp |2 [T1 Of
o | T bt dt e Juden? o2 I LACL, .
] \ 1.881346154 GHz
i { \
B / \
L o M‘J
Al gt L'“”NWW A i
F-20
L o
-0
a0
)

Center 1.88 Gz

Date: 31.JUL.2018 10:52:14

LTE band 2, 3MHz Bandwidth, 16QAM (99% BW)

Span 10 VMHz

® “RBN 30 KHz Marker 1 [T1 ]
“VBN 100 KHz 12.60 dBr
Ref 30 dBm “Att 25 B SAT 30 ms 1.878990385 Gz
x BN [2.692301692 Mz
Tenrp |1 [T1 OBW]
oo 25 den N
1.878653846 Gz
[1 B Temp |2 [T1 OBN]
[\1=/ v N WAL ar A p TD £ o1
1c \ e —
I T 1.881346154 Gz
i / \
B / \
o o) Yo
Attt JipA A T PRUR I VTP Y PRI
a0
L o
-0
-0
-

Date: 31.JUL.2018 10:52:28

Span 10 VHz
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LTE band 2, 5SMHz (99%)

No. 118NO0930-LTE
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Frequency(MHz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM

1880.0 Q Q
4495.19 4495.19

LTE band 2, 5MHz Bandwidth, QPSK (99% BW)

<§§> *RBN 50 kHz Marker 1 [T1 ]
“ VBN 200 kHz 12.33 dBr
Ref 30 dBm “AtE 25 dB SAT 10 ms 1.877884615 GHz
T OBV [4.495192308 MHz
Temp |1 [T1 OpW]
o 10 18 den (N
— N 1.877764423 GHz,
57 L sl b dan it T2 Tem|z I o Ago B
1.882259615 GHz,
Fc ToF
/J \\
;;:an MU »u,‘,..:\-'\ﬂ»“lvu)( \fhmw_u}h, Bordrn s
[ o a=
=<
o
-0
a0
-7
Center 1.88 GHz 1.5 wHz/ Span 15 MHz
Date: 31.JUL.2018 10:56:34
LTE band 2, 5MHz Bandwidth,16QAM (99% BW)
<§§> *RBN 50 kHz Marker 1 [T1 ]
“ VBNV 200 kHz 11.60 dBr
Ref 30 dBm “AtE 25 dB SAT 10 ms 1.880600962 GHz
T OBV [4.495192308 MHz
Temp |1 [T1 OpW]
oo 47 den |
— N 1.877740385 G-z,
ﬂﬂiﬁ . o N b4 T Tenmp |2 [T1 O 7] .
1.88223%577 GHz,
Fc ToF
// \\
. JJ \dw
Attty Mg (A Musraalipthnpsnnind
=<
-—a
=
a0
-7
Center 1.88 Gz 1.5 wHz/ Span 15 MHz

Date: 31.JUL.2018 10:56:48
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LTE band 2, 10MHz (99%)
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Frequency(MHz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM

1880.0 Q Q
8942.31 8942.31

LTE band 2, 10MHz Bandwidth, QPSK (99% BW)

® “RBN 100 kHz Marker 1 [T1 ]
“ VBNV 300 kHz 13.68 dBr
Ref 30 dBm “AtE 25 dB SAT 15 ms 1.880865385 GHz
x OBV |8.9423071692 MHz
Terp |1 [T1 OBW]
o ez | Al
e 1 1.87552$846 GHz,
o L e T o uqm.YTZ Tem|e Ef g B
f \ 1.884471154 GHz,
ToF
) | \
B / \
R~ AT g A \Z CLImS IS e Ty ey
B
=<
40
50
e
70
Center 1.88 GHz 3 MHz/ Span 30 MHz
Date: 31.JUL.2018 11:00:52
LTE band 2, 10MHz Bandwidth, 16QAM (99% BW)
® “RBN 100 kHz Marker 1 [T1 ]
“ VBNV 300 kHz 11.99 dBr
Ref 30 dBm “AtE 25 dB SAT 15 ms 1.878317308 GHz
x OBV |8.942307692 MHz
Tenrp |1 [T1 OBW]
oo loswe:=v | Al
e N 1.87552$846 GHz,
Mﬁ . T1, Jd\lm " mw;r? TerszlCIi\ElDu"av
1.884471154 GHz,
ToF

—70

Center 1.88 Gz 3 MHz/

Date: 31.JUL.2018 11:01:05

Span 30 VMHz

B
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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)
® “ RBN 200 kHz Marker 1 [T1 ]
VBN 1 MHz 14.56 dBr
Ref 30 dBm “AtE 25 dB SWT 5 ms 1.881225962 GHz
* il o v
- QZ d;; N
o | firbromis oot | veolz gk
* / \ 1 88677846 G
WWWW) \U‘ TV TYINT YWY TR TIRY
C::ter 1.88 GHz 4.5 wz/ Span 45 MHz
Date: 31.JUL.2018 11:05:10
LTE band 2, 15MHz Bandwidth, 16QAM (99% BW)
® “ RBN 200 kHz Marker 1 [T1 ]
VBN 1 MHz 14.10 dBr
Ref 30 dBm “AtE 25 dB SWT 5 ms 1.881298077 GHz
* Toro[2 12 G
oo 10 cen | N
- kel gy | T T o
* I Y 1. 88677846 G

%
|
%
|
|

B

-
Center 1.88 Gz 4.5 MHz/ Span 45 Mz

Date: 31.JUL.2018 11:05:24
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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)

® “ RBN 200 kHz Marker 1 [T1 ]
“ VBN 1 MHz 14.74 dBr
Ref 30 dBm “AtE 25 dB SAT 5 ms 1.876634615 GHz
T 0BV 17.980769231 MHz
Temp |1 [T1 OBW]
o &1 _cer| N
1 1.87105[692 GHz,
= Tenp |2 [T1 OBN]
L= I WWMMW by -
1.889033462 GHz,
Fc ToF
// \\
W= 27N YT VY TSP PP I T A o o g
B
=<
o
-0
a0
-7
Center 1.88 GHz 6 Mz/ Span 60 MHz
Date: 31.JUL.2018 11:09:30
LTE band 2, 20MHz Bandwidth, 16QAM (99% BW)
® “ RBN 200 kHz Marker 1 [T1 ]
“ VBN 1 MHz 13.11 dBr
Ref 30 dBm “AtE 25 dB SAT 5 ms 1.886153846 GHz
T 0BV 17.980769231 MHz
Tenrp |1 [T1 OBW]
oo 25 dar| N
— h 1.871057692 GHz,
foed HE Lo g o T2 fewlp froml
Fac -89
1.889033462 GHz,
Fc ToF
// \\
WA AL A s AR [TV TEV.V P PNT M [V EY W2 YT
B
=<
-—a
=
a0
-7
Center 1.88 GHz 6 Mz/ Span 60 MHz

Date: 31.JUL.2018 11:09:44
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LTE band 4, 1.4MHz (99%)
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Page 34 of 103

Frequency(MHz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM
1732.5 Q Q
1089.74 1097.76
LTE band 4, 1.4MHz Bandwidth, QPSK (99% BW)
® “RBN 20 KHz Marker 1 [T1 ]
“VBW 100 kHz 14.59 dBr
Ref 30 dBm “AtE 25 dB SWT 40 ms 1.732860577 GHz
<o} ;éixg 1.:§?7E;§§?3 MHz
- 1 12 d;; N
- . Trumnplypudh Terp|2 [T of 0
J K 1.733)¥£W2 GHz
Ak e VJ‘*‘/ \WWWW a8
C;:ler' 1.7325 GHz 500 kHz/ Span 5 MHz
Date: 31.JUL.2018 11:13:52
LTE band 4, 1.4MHz Bandwidth, 16QAM (99% BW)
® “RBN 20 KHz Marker 1 [T1 ]
“VBWNV 100 kHz 13.53 dBr
Ref 30 dBm “AtE 25 dB SWT 40 ms 1.732227564 GHz
* Torp |2 11
- 71;52 d£ N
= AR =
* 1 73044872 G

[
\
\

o

—70

Center 1.7325 Gz

Date: 31.JUL.2018 11:14:06

500 kHz/

Span 5 MHz
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LTE band 4, 3MHz (99%)

Frequency(MHz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM
1732.5 Q Q
2708.33 2692.31
LTE band 4, 3MHz Bandwidth, QPSK (99% BW)
® “RBN 30 kHz Marker 1 [T1 ]
“VBW 100 kHz 13.10 dBr
Ref 30 dBm “AtE 25 dB SWT 30 ms 1.733301282 GHz
* Torp |2 (12 b
- halorMe=vi| Al
| IO SIVON P e B Y T
* 7’ ‘ 1 73154 G
;';:MMPN‘\'WWMWFJ s TRTI ST TN RIS D
C;:ler' 1.7325 GHz 1 MWHz/ Span 10 MHz
Date: 31.JUL.2018 11:18:10
LTE band 4, 3MHz Bandwidth, 16QAM (99% BW)
® “RBN 30 kHz Marker 1 [T1 ]
“VBWNV 100 kHz 12.08 dBr
Ref 30 dBm “AtE 25 dB SWT 30 ms 1.731682692 GHz
* Torp |2 T2 G
oo 10 cen | N
1.731158846 GHz.
%, 1 iLJ:L.i‘..J..x.w Temp|2 [r opil .
* f M 'T 1 73154 G
P I R L e o i
C;:ler' 1.7325 GHz 1 MWHz/ Span 10 MHz

Date: 31.JUL.2018 11:18:24
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LTE band 4, 5SMHz (99%)

Frequency(MHz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM
1732.5 Q Q
4495.19 4495.19
LTE band 4, 5MHz Bandwidth, QPSK (99% BW)
® “RBNV 50 kHz Marker 1 [T1 ]
“VBW 200 kHz 12.22 dBr
Ref 30 dBn “AtE 25 dB SAT 10 ms 1.730384615 GHz
x OBV |4.495192308 MHz!
Tenp |1 [T1 OBV]
- a5 e
1.73024(385 GHz.
ﬁ, & N lT2 Tewpz[Tl?E\[l .
* TL \ 1734720677 Gz
L:a1mter 1.7325 GHz 1.5 WHz/ Span 15 WHz
Date: 31.JUL.2018 11:22:28
LTE band 4, 5MHz Bandwidth,16QAM (99% BW)
® “RBN 50 KHz Marker 1 [T1 ]
VBNV 200 kHz 11.56 dBr
Ref 30 dBn “AtE 25 dB SAT 10 ms 1.733100962 GHz
x OBV |4.495192308 MHz!
Tenp |1 [T1 OBN]

=3 e |IIN
1.73024(385 GHz.
Tenp |2 [T1 OBN]

o
—98—dbB

P-4

[1 54
(1= P

1.73473%577 GHz,
ToF

T
n
—
| K

Center 1.7325 Gz 1.5 WHz/ Span 15 MHz

Date: 31.JUL.2018 11:22:42
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LTE band 4, 10MHz (99%)

Frequency(MHz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM
1732.5 Q Q
8942.31 8942.31
LTE band 4, 10MHz Bandwidth, QPSK (99% BW)
® “RBN 100 kHz Marker 1 [T1 ]
“ VBNV 300 kHz 13.64 dBr
Ref 30 dBm “AtE 25 dB SWT 15 ms 1.733365385 GHz
* il g
o &2 cer| N
e 1 1.72802$4846 GHz.
v | e T T il LS
]“ 1.736971154 GHz,
W«wwwﬂ/ \WWWWMWMNNM
C;:ler' 1.7325 GHz 3 MHz/ Span 30 MHz
Date: 31.JUL.2018 11:26:49
LTE band 4, 10MHz Bandwidth, 16QAM (99% BW)
® “RBN 100 kHz Marker 1 [T1 ]
“ VBNV 300 kHz 12.24 dBr
Ref 30 dBm “AtE 25 dB SWT 15 ms 1.731586538 GHz
* Torp|2 12 G
oo a5 der| N

e 1 1.72802$4846 GHz.
= Te 2 1 Of
o= RE T DU 70 VRO PR Ml ol o

—74—ciBr
1.736971154 GHz,
TOF

B

-
Center 1.7325 GHz 3 MHz/ Span 30 Mz

Date: 31.JUL.2018 11:27:02
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LTE band 4, 15MHz (99%)

Frequency(MHz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM
1732.5 Q Q
13413.46 13413.46
LTE band 4, 15MHz Bandwidth, QPSK (99% BW)
® “RBN 200 kHz Marker 1 [T1 ]
VBN 1 MHz 14.61 dBr
Ref 30 dBm *Att 25 dB SANT 5 ms 1.729254808 GHz
* el o
o 21 dier| N
" | ot lenptngion” | P 0,
i [ \ 1.7EE£KX'}31 GHz!
uﬂmwwwww/ \WW LN W Ty
C::ter 1.7325 GHz 4.5 \Hz/ Span 45 VHz
Date: 31.JUL.2018 11:31:07
LTE band 4, 15MHz Bandwidth, 16QAM (99% BW)
® “RBN 200 kHz Marker 1 [T1 ]
VBN 1 MHz 14.36 dBr
Ref 30 dBm *Att 25 dB SANT 5 ms 1.733798077 GHz
* el o
- ¥ 72 den|N
% . TJ!"“V"WW i, A2 Temp Z-Ul CB/\[lw .
T Hﬁ 1_73%KX%31 GHz!
WWMM/ \MMNWWW
C::ter 1.7325 GHz 4.5 \WHz/ Span 45 WHz

Date: 31.JUL.2018 11:31:21
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LTE band 4, 20MHz (99%)

Frequency(MHz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM
1732.5 Q Q
17884.62 17884.62
LTE band 4, 20MHz Bandwidth, QPSK (99% BW)
® “ RBN 200 kHz Marker 1 [T1 ]
“VBNV 1 MHz 14.91 dBr
Ref 30 dBm “AtE 25 dB SWT 5 ms 1.729134615 GHz
* il o v
= 1 1 72355’6326 dG':; =
= e U P LI N

B
—
,—f‘—/

£

B

—70
Center 1.7325 Gz 6 MHz/ Span 60 MHz

Date: 31.JUL.2018 11:35:28

LTE band 4, 20MHz Bandwidth, 16QAM (99% BW)

® “RBN 200 kKHz ~ Narker 1 [T1 ]
VBN 1 MHz 13.25 dBr
Ref 30 dBm “AtE 25 dB SANT 5 ms 1.728942308 GHz
x OBW 17.884615385 MHz
Temp |1 [T1 OpW]
oo flo=We=vd| Al
1.723557692 Gz
1 & 7
= Te 2 1 Of
1) . Tl g T2 enp |2 [T i | -
[ WW 1.741442308 GHz.
ToOF
i } \
B / \
FieZ S YRV P PETY YT AT N g VL TWVRUSNSOR ¥ N PRIV TN Y
B
30
L o
-850
a0
—70
Center 1.7325 GHz 6 Miz/ Span 60 Mz

Date: 31.JUL.2018 11:35:42
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LTE band 12, 1.4MHz (99%)

Frequency(MHz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM
707.5 Q Q
1089.74 1089.74
LTE band 12, 1.4MHz Bandwidth, QPSK (99% BW)
® “RBN 20 KHz Marker 1 [T1 ]
“VBW 100 kHz 16.05 dBr
Ref 30 dBm “AtE 25 dB SWT 40 ms 707 .980769231 MHz
<o} ;éixg i.:ﬁf7t;§§?3 MHz
o 12 0o cen |
m | e, o Tom) ??ﬁ?ﬁf UN:
j ﬂ 708.044871795 MHz
) L.
WW MWMW an
C;:ler 707.5 WHz 500 kHz/ Span 5 MHz
Date: 31.JUL.2018 11:51:05
LTE band 12, 1.4MHz Bandwidth, 16QAM (99% BW)
® “RBN 20 KHz Marker 1 [T1 ]
“VBWNV 100 kHz 14.39 dBr
Ref 30 dBm “AtE 25 dB SWT 40 ms 707 .812500000 MHz
<o} ;éixg i.:ﬁf7i;§z?3 MHz
oo 36 der| N
1 706955128205 MHz
= |, gt lnge | el
] ﬂ 7 B_CM4871%95 MHz
gl e M M"‘"“W\WQMM o
C;:ler 707.5 V\Hz 500 kHz/ Span 5 MHz

Date: 31.JUL.2018 11:51:19
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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)
® “RBN 30 kHz Marker 1 [T1 ]
“VBW 100 kHz 14.08 dBr
Ref 30 dBm “AtE 25 dB SWT 30 ms 708.301282051 MHz
* Torp |2 T2 G
o 22 dar| N
e 1 706153846154 MHz
o | Taptaesr gl | TR OO
[ \ 7(08.846153846 MHz
T L]
a0 Pt shdr]
C;:ler 707.5 WHz 1 MWHz/ Span 10 MHz

Date: 31.JUL.2018 11:55:23

LTE band 12, 3MHz Bandwidth, 16QAM (99% BW)

® “RBN 30 KHz Marker 1 [T1 ]
“VBN 100 Kz 12.94 cAr
Ref 30 dBm *Att 25 dB SANT 30 ms 706.490384615 MHz
x OBW (2.692301692 MHz
Tenrp |1 [T1 OBW]
oo 21 _cier| N
i 706153846154 MHz
1 P Temp |2 [T1 OBN]
[\ 1= A pabg Mot sl a2 o i
ac LA e W —S59—cbr
708846154346 Mz
ToOF
i / \
B j \
-0 it S
g d A R YT IO
30
.
-850
a0
-0
Center 707.5 Mz 1 Miz/ Span 10 Mz

Date: 31.JUL.2018 11:55:37
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LTE band 12, 5MHz (99%)

Frequency(MHz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM
707.5 Q Q
4495.19 4471.15
LTE band 12, 5MHz Bandwidth, QPSK (99% BW)
® “RBN 50 kHz Varker 1 [T1 ]
“VBNV 200 kHz 13.04 dBr
Ref 30 dBm “AtE 25 dB SWT 10 ms 709.423076923 MHz

x R
Terp |1 [T1 OBW] -
L 29 den| N
— * 1 705.240384615 M-z,
= T2 Tenp |2 [T1 Of
o= L1 RAMMM;,M e |2 [T - g B
{ \ 749735576923 Mz,
ToF
i } k
B / K
. .
=<
o
=
a0
-7
Center 707.5 MHz 1.5 WHz/ Span 15 MHz

Date: 31.JUL.2018 11:59:43

LTE band 12, 5MHz Bandwidth,16QAM (99% BW)

® “RBN 50 KHz Marker 1 [T1 ]
“VBN 200 kHz 11.85 dar
Ref 30 dBm “AtE 25 dB SANT 10 ms 707.115384615 MHz
<o} OBW (4.471158346 MHz

Tenrp |1 [T1 OBW]

20 cen N
705264428077 NHz,

Tenp (2 [T1 OBN]

—35—cBr

1 54
[\qe) Tl Lo e sty

T

n

—
T [

—70
Center 707.5 MHz 1.5 Mz/ Span 15 MHz

Date: 31.JUL.2018 11:59:57
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LTE band 12, 10MHz (99%)

Frequency(MHz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM
707.5 Q Q
8942.31 8942.31
LTE band 12, 10MHz Bandwidth, QPSK (99% BW)
® “RBN 100 kHz Marker 1 [T1 ]
“ VBNV 300 kHz 14.25 dBr
Ref 30 dBm “AtE 25 dB SWT 15 ms 708.365384615 MHz
* il g
o &2 car| N
1 703.02834¢154 MHz
o | LAY o2 | 1OP|Z OGP
* r \ 71 o7115}846 e
e i J/ \ o] ik
C;:ler 707.5 WHz 3 MHz/ Span 30 MHz
Date: 31.JUL.2018 12:04:04
LTE band 12, 10MHz Bandwidth, 16QAM (99% BW)
® “RBN 100 kHz Marker 1 [T1 ]
“ VBNV 300 kHz 12.98 dBr
Ref 30 dBm “AtE 25 dB SWT 15 ms 709.471153846 MHz
* Torp|2 T2
oo Sewe:= | Al
1 703.02834¢154 MHz
=l N N 0 OO B e T
rﬂ T 71_1._97]_1.535-346 MHz
memmj \Wwwwmw PR
C;:ler 707.5 V\Hz 3 MHz/ Span 30 MHz

Date: 31.JUL.2018 12:04:18
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LTE band 66, 1.4MHz (99%)

Frequency(MHz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM
1745.0 Q Q
1089.74 1105.77
LTE band 66, 1.4MHz Bandwidth, QPSK (99% BW)
® “RBN 20 kHz Marker 1 [T1 ]
“VBW 100 kHz 15.20 dBr
Ref 30 dBm *ALt 25 dB SWT 40 ms 1.745368590 GHz
o ;ﬁixg i_=$f7i;§i?D MHz
= + 1 7444;51;1 dG':; =
L5 . Jrnan WYy - Tewp|2 [T1 Of n
J K 1.745544872 GHz,
vt wwwj MWWMWW an
C;:ier' 1.745 GHz 500 kHz/ Span 5 MHz
Date: 31.JUL.2018 12:14:36
LTE band 66, 1.4MHz Bandwidth, 16QAM (99% BW)
® “RBN 20 kHz Marker 1 [T1 ]
“VBWNV 100 kHz 14.45 dBr
Ref 30 dBm *ALt 25 dB SWT 40 ms 1.745448718 GHz
* i i
- 71;2 d£ [ o]
e oo | ot i

e I g -66-—cBr
1.745650885 GHz
TOF

F—20
A Jrsnp W \\P\Nﬂuw,,kmww T8

—70
Center 1.745 GHz 500 kHz/ Span 5 MHz

Date: 31.JUL.2018 12:14:49
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LTE band 66, 3MHz (99%)

No. [18NO0930-LTE
Page 45 of 103

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

1745.0 Q Q
2692.31 2692.31

LTE band 66, 3MHz Bandwidth, QPSK (99% BW)

® “RBN 30 KHz varker 1 [T1 ]
“ VBN 100 kHz 13.59 dBr
Ref 30 dBm “AtE 25 dB SANT 30 ms 1.745801282 GHz
x OBW (2.692301692 MHz
Terp |1 [T1 OBW]
o 13 den | N
1 - 1.743658846 GHz.
= Temp |2 [T1 OBN]
=L iy MM)('NJ 4 .
1c 34-83—cBr
1.74634¢154 GHz.
ToOF
i { \
B / \
o M.HJ \“\'J;AAMM
LAt g st LA A VOV TNE TIWIVINT P
30
L o
-850
a0
—70
Center 1.745 GHz 1 MHz/ Span 10 Mz

Date: 31.JUL.2018 12:18:56

LTE band 66, 3MHz Bandwidth, 16QAM (99% BW)

® “RBN 30 KHz Marker 1 [T1 ]
“VBWNV 100 kHz 12.65 dBr
Ref 30 dBm “AtE 25 dB SAT 30 ms 1.744182692 GHz
x OBV [2.692307692 MHz
Tenrp |1 [T1 OBW]
oo az_der| N
1 1.743653846 GHz,
1 P Temp |2 [T1 OBN]
[\1= ekl Al e T2 .
ac P LAAan iTe —20cbBy
1.746346154 GHz,
ToF
i / \
B / \1
i J Y1
sl INFRLTETY
=<
L o
-0
a0
-7
Center 1.745 GHz 1 MWHz/ Span 10 MHz

Date: 31.JUL.2018 12:19:10

©Copyright. All rights reserved by SAICT.



SAICT

LTE band 66, 5MHz (99%)

No. [18NO0930-LTE
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Frequency(MHz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM

1745.0 Q Q
4471.15 4471.15

LTE band 66, 5MHz Bandwidth, QPSK (99% BW)

® “RBN 50 kHz Marker 1 [T1 ]
“ VBN 200 kHz 12.99 dBn
Ref 30 dBm “ALE 25 dB SNT 10 ms 1.742908654 GHz
x OBN |4.471153846 MHz
Tenp |1 [T1 OBN]
- 1 59 cer| N
- 1 1.742764423 GHz
= Elinslsinled? | ol TR
Fac Hp-62—cb
1747233577 GHz
L ToF
— /J \\
F—=0
| 30
[~ 40
50
-0
-0
Center 1.745 GHz 1.5 WHz/ Span 15 MHz
Date: 31.JUL.2018 12:23:14
LTE band 66, 5MHz Bandwidth,16QAM (99% BW)
® “RBN 50 kHz Marker 1 [T1 ]
VBN 200 kHz 11.98 dBn
Ref 30 dBm “ALt 25 dB SNT 10 ms 1.743125000 GHz
x OBN |4.471153846 MHz
Temp |1 [T1 OBN]
- 18 cer| N
- N 1.742764423 GHz
m'l:'ﬂf Tl e A, Laa 12 T@pzﬁlaq .

1.74723%577 GHz,

ToF

Center 1.745 GHz 1.5 WHz/

Date: 31.JUL.2018 12:23:28

Span 15 MHz
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LTE band 66, 10MHz (99%)

No. [18NO0930-LTE
Page 47 of 103

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

1745.0 Q Q
8942.31 8942.31

LTE band 66, 10MHz Bandwidth, QPSK (99% BW)

® “RBN 100 kHz varker 1 [T1 ]
“VBN 300 kHz 14.10 dBr
Ref 30 dBn *Att 25 dB SAT 15 ms 1.745865385 GHz
<ol OBV [(8.942307692 MHz
Terp |1 [T1 OBW]
o flo=We=vd| Al
I.q 1 1.740528346 GHz
| PP e B I T
[ X 1.749471154 GHz
ToOF
) / H
B / \
B
a0
e
-850
- -60
-0
Center 1.745 GHz 3 WHz/ Span 30 MHz
Date: 31.JUL.2018 12:27:32
LTE band 66, 10MHz Bandwidth, 16QAM (99% BW)
® “RBN 100 kHz varker 1 [T1 ]
“VBN 300 kHz 13.18 dBr
Ref 30 dBn *Att 25 dB SAT 15 ms 1.744134615 GHz
<ol OBV [(8.942307692 NHz
Tenrp |1 [T1 OBW]
oo rvmre=v | Al
— 1 1.740623846 GHz
o | g sz PP o
rv \Y 1.749471154 GHz
ToOF
) / \
B / \
RS T RV TN oY AP W
B
--30
-0
-850
- -60
-0
Center 1.745 GHz 3 WHz/ Span 30 MHz

Date: 31.JUL.2018 12:27:46
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LTE band 66, 15MHz (99%)

No. 118NO0930-LTE

Page 48 of 103

Frequency(MHz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM
1745.0 Q Q
13413.46 13413.46

LTE band 66, 15MHz Bandwidth, QPSK (99% BW)

® “RBN 200 kHz Varker 1 [T1 ]
“ VBN 1 Mz 15.45 dBr
Ref 30 dBm “Att 25 B SWT 5 ms 1.745288462 GHz
T oBW 13.413461538 MHz
Terp |1 [T1 OBW]
o - 10 56 der| N
1.738298269 GHz,
% o MWMMTZ Tenp|2 [T1 Ef /\El,u .
) & 1.751706731 GHz,
ToOF
) J \
m-10
L \f \ |
o T [T (NI PO NPT B AV T MR R IRV TYYY T PR T
B
-0
o)
50
a0
-0
Center 1.745 GHz 4.5 Wz/ Span 45 Mz
Date: 31.JUL.2018 12:31:50
LTE band 66, 15MHz Bandwidth, 16QAM (99% BW)
® “RBN 200 kHz Varker 1 [T1 ]
“ VBN 1 Mz 14.48 dBr
Ref 30 dBm “Att 25 B SWT 5 ms 1.742331731 GHz
T oBWN 13.413461538 MHz
Tenrp |1 [T1 OBW]
oo a1 _cer| N
— 1 1.738296269 GHz,
o . WWMWTZ Tewlz L opa
1.751706731 GHz,
ToOF

—70

Center 1.745 GHz

Date: 31.JUL.2018 12:32:04

Span

45 MHz

B
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LTE band 66, 20MHz (99%)

Frequency(MHz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM
1745.0 Q Q
17884.62 17884.62
LTE band 66, 20MHz Bandwidth, QPSK (99% BW)
® “ RBN 200 kHz Marker 1 [T1 ]
VBN 1 MHz 15.42 dBr
Ref 30 dBm “AtE 25 dB SWT 5 ms 1.741634615 GHz
* Tonp[1 11 ch
= X 1 73&5’& dG':; =
| Fudped iz | Temle m o1
J \ 1.753942308 GHz,
T2l J\ﬁ'\mwwj \M)mem
C;:ier' 1.745 GHz 6 \Hz/ Span 60 MHz
Date: 31.JUL.2018 12:36:11
LTE band 66, 20MHz Bandwidth, 16QAM (99% BW)
® “ RBN 200 kHz Marker 1 [T1 ]
VBN 1 MHz 13.26 dBr
Ref 30 dBm “AtE 25 dB SWT 5 ms 1.742500000 GHz
* il o vl
- 1 é d£ N
| Tiad it bl B e T
* { 1753043008 G
oot ot
C;:ier' 1.745 GHz 6 \Hz/ Span 60 MHz

Date: 31.JUL.2018 12:36:25

Note: Expanded measurement uncertainty is U = 3428Hz, k = 2
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LTE band 71, 5MHz (99%)

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

680.5 Q Q
4495.19 4495.19

LTE band 71, 5MHz Bandwidth, QPSK (99% BW)

<§§> “RBN 50 kHz Marker 1 [T1 ]
“VBNV 200 kHz 12.50 dBr
Ref 30 dBm ALt 25 dB SNT 10 ms 681.149088462 M-z
e OBV |4.519230769 MHz
Tenmp |1 [T1 OpW]
o 17 cen | N
— 1 618240384615 Mz
Tenp |2 [T1 OBN]
1o L Frglano N
I K 682_759615385 MHz
ToF
) | \
B / \
- oo - et
YR I W"«Mw. W e
=<
40
50
e
70
Center 680.5 VHz 1.5 wHz/ Span 15 MHz
Date: 16.AUG.2018 06:29:04
LTE band 71, 5MHz Bandwidth,16QAM (99% BW)
<§§> *RBN 50 kHz Marker 1 [T1 ]
“ VBN 200 kHz 13.77 dBr
Ref 30 dBm ALt 25 dB SNT 10 ms 680.139423077 M-z
x OBN |4.471158846 MHz
Temp |1 [T1 OpW]
oo 7 88 den |
e 1 618264428077 Mz
m,x Tkl I et T2 T@pzﬁlaglu"ay
} “‘x 682_73557¢923 MHz,
ToF
) | \
B / \
- =20
RN S,
b M A Raa o rPYITION
=<
40
50
e
70
Center 680.5 VHz 1.5 WHz/ Span 15 MHz

Date: 16.AUG.2018 06:29:40
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LTE band 71, 10MHz (99%)

No. [18NO0930-LTE
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Frequency(MHz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM

680.5 Q Q
8942.31 8942.31

LTE band 71, 10MHz Bandwidth, QPSK (99% BW)

®

Marker 1 [T1 ]

[1 54
(1=

|
R VR VYT

Date: 16.AUG.2018 06:35:40

LTE band 71, 10MHz Bandwidth, 16QAM (99% BW)

®

Span 30 VMHz

Marker 1 [T1 ]
13.28 dBr
684250000000 MHz

OBW |8.942301692 MHz

Temp |1 [T1 OBW]
¥ 60 cen|IN

[1 54
(V1=

L

616.028846154 MHz,
Tenp |2 [T1 OBN]

—95—cB

684.971158846 MHz

L —T |

—70

Center 680.5 MHz

Date: 16.AUG.2018 06:34:57

Span 30 VMHz

©Copyright. All rights reserved by SAICT.



SAICT

LTE band 71, 15MHz (99%)

No. [18NO0930-LTE
Page 52 of 103

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

680.5 Q Q
13485.58 13485.58

LTE band 71, 15MHz Bandwidth, QPSK (99% BW)

® “RBN 200 KHz varker 1 [T1 ]
“VBN 1 Mz 15.12 dBr
Ref 30 dBm “Att 25 B SAT 5 ms 678.408653846 MHz
T OBV 13.485576923 Mz
Temp |1 [T1 O]
o kloWe-Ne=v| Al
613.793269231 Mz
= NPT
Fd 2 Tenp|2 [T1 OBV
v | et han M
1c IP-36—cBr
687278846154 MHz
ToOF
i ’ \
B k%
L A -
WFREN M A M~ ]
B
a0
L o
50
a0
-0
Center 680.5 Mz 4.5 MHz/ Span 45 Mz

Date: 16.AUG.2018 06:44:05

LTE band 71, 15MHz Bandwidth, 16QAM (99% BW)

® “RBN 200 KHz Marker 1 [T1 ]
“VBN 1 Mz 13.71 dBr
Ref 30 dBm “Att 25 B ST 5 ms 685.250615385 Mz
T OBV 13.485576923 Mz
Temp |1 [T1 OBW]
oo 10 23 den |
1 613.793269231 Mz
= T2 Temp |2 [T1 OBN]
we L WWMWW‘\»MAJ\M c L
1c 3P-89—cBr
687278846154 MHz
ToF
i / \
B «J \
L A A AL
o TR L IR Y e
e
a0
L o
50
a0
)
Center 680.5 Mz 4.5 MHz/ Span 45 Mz

Date: 16.AUG.2018 06:45:03
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LTE band 71, 20MHz (99%)

Frequency(MHz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM
680.5 Q Q
17980.77 17980.77
LTE band 71, 20MHz Bandwidth, QPSK (99% BW)
® “ RBN 200 kHz Marker 1 [T1 ]
VBN 1 MHz 13.80 dBr
Ref 30 dBm “AtE 25 dB SWT 5 ms 680.596153846 MHz
x ?:/7‘]]1.9[?7%@1 MHz
- ¥ 80 den| N
i 671.557692308 MHz
o | sy ratohe g2 | TSP ETL ORI
« 7 R 64 .EE§9NSU;}3 MHz!
e ‘j KWWWMW 7
C;:ler 680.5 VMHz 6 \Hz/ Span 60 MHz
Date: 16.AUG.2018 06:52:57
LTE band 71, 20MHz Bandwidth, 16QAM (99% BW)
® “ RBN 200 kHz Marker 1 [T1 ]
VBN 1 MHz 13.39 dBr
Ref 30 dBm “AtE 25 dB SWT 5 ms 679.442307692 MHz
* Toro[1 11 G
oo 57 cen| N
e 1 6711.557692308 MHz
o | T pgtl hy 2 | ePpErmoM
TT“ W 689538461538 MHz
TR TV Lt A Raae e
C;:ler 680.5 VHz 6 \Hz/ Span 60 MHz

Date: 16.AUG.2018 06:52:33
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A.4 EMISSION BANDWIDTH

Reference

FCC: CFR Part 2.1049, 24.238, 27.53

A.4.1Emission Bandwidth Results

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
1330.13 1314.10

LTE band 2, 1.4MHz Bandwidth, QPSK (-26dBc BW)

® “RBN 20 Kz Marker 1 [T1 ]
VBN 100 kHz 14.48 dBr
Ref 30 dBm *Att 25 dB SNT 40 ms 1.880216346 GHz
o ndB |T1] 26.00 dB
BV 1.330128205 MHz
oo Temp|1 [T1 ngE] N
1 -11.09 dBr
1 e MW& 1.87934949 GHz
\1= - e N
c ferp | RE=ma =3
-11.92 dn
1.880673077 GHz| 1
ImC
]!1 \12
B / Y\
= f*’h.r ]\L\,«\
b s oA g a2 WL PN WY a2
30
.
-850
60
-0
Center 1.88 GHz 500 krz/ Span 5 Mz

Date: 31.JUL.2018 10:49:02
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LTE band 2, 1.4MHz Bandwidth, 16QAM (-26dBc BW)

® “RBN 20 kiz varker 1 [T1 ]
“VBW 100 kHz 13.30 dBr
Ref 30 dBm “Att 25 B SAT 40 ms 1.880496795 GHz
C ndB |T1] 26.00 dB
BN [1.314109564 Mz
- Templ1 [T1 ngE] N
b -12.93 dBn
1 1.879350062 GHz,
[\ AR A

et
-12.57 dBr
1.880665064 GHz|

h=—§411‘~ﬂ~—>’_“‘-
[

@MWNM MWWW xe

Center 1.88 Gz 500 kHz/ Span 5 MHz

Date: 31.JUL.2018 10:49:18
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LTE band 2, 3MHz (-26dBc)

Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM
1880.0 Q Q
2964.74 2964.74
LTE band 2, 3MHz Bandwidth, QPSK (-26dBc BW)
® “RBN 30 kHz Marker 1 [T1 ]
“VBW 100 kHz 13.35 dBr
Ref 30 dBm “AtE 25 dB SWT 30 ms 1.879310897 GHz
x ndB [T1] 2600 dB
BV 2.964743590 VHz
o Tenpl1 FT1 ndE] N
1 -12.85 dBr
L2 Al i, | LTS G
-12.33 dBr

|
: .
, [ i
PH

N [l
R M Ak s an UAA WA A -
-0
m—4c
m-80
m-e0
-0
Center 1.88 GHz 1 MWHz/ Span 10 MHz
Date: 31.JUL.2018 10:53:22
LTE band 2, 3MHz Bandwidth, 16QAM (-26dBc BW)
® “RBN 30 kHz Marker 1 [T1 ]
“VBWNV 100 kHz 11.85 dBr
Ref 30 dBm “AtE 25 dB SWT 30 ms 1.879935897 GHz
x ndB [T1] 26.00 dB
BN |2.964743590 VHz
oo Tenp{1 FT1 ndiE] N
e 1 -14.78 dBr
M'I:'ﬂ: Faic aAMA LA K AL A abh A ES 1-?1—4 )S%SGHZ
ot A Ferp2—FrngBt
-138.18 dBr
[ \\ 1.881474359 GHz|

—70
Center 1.88 Gz 1 vwz/ Span 10 MHz

Date: 31.JUL.2018 10:53:38
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LTE band 2, 5MHz (-26dBc)

No. [18NO0930-LTE
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Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM
1880.0 Q Q
4951.92 4927.88
LTE band 2, 5MHz Bandwidth, QPSK (-26dBc BW)
® “RBN 50 kHz Marker 1 [T1 ]
“VBNV 200 kHz 12.64 dBr
Ref 30 dBm “AtE 25 dB SWT 10 ms 1.880432692 GHz
x ndB [T1] 2600 dB
BV 4951928077 VHz
o Tenpl1 FT1 ndE] N
1 -12.16 dBr
o | wodws b, | |rETERN G
| || ez
IOV YRR T 1Y Wit ot o] .
C::ter 1.88 GHz 1.5 wHz/ Span 15 MHz
Date: 31.JUL.2018 10:57:42
LTE band 2, 5MHz Bandwidth,16QAM (-26dBc BW)
® “RBN 50 kHz Marker 1 [T1 ]
“ VBNV 200 kHz 11.68 dBr
Ref 30 dBm “AtE 25 dB SWT 10 ms 1.880600962 GHz
x ndB [T1] 2600 dB
- Tenlt por ofed |
-1B.44 dBr
1 1 1.877548077 GHz,
m A Ap A A mlLM A e =

" \ b

—141.40 cBn
1.88247%962 GHz| 1

—70

Center 1.88 Gz

Date: 31.JUL.2018 10:57:58

Span 15 VHz
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LTE band 2, 10MHz (-26dBc)

Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM
1880.0 Q Q
9855.77 9855.77
LTE band 2, 10MHz Bandwidth, QPSK (-26dBc BW)
® “RBN 100 kHz Marker 1 [T1 ]
“ VBNV 300 kHz 13.71 dBvr
Ref 30 dBm “AtE 25 dB SWT 15 ms 1.880865385 GHz
x ndB [T1] 2600 dB
BV 9.855769231 VHz
o Tenpl1 FT1 ndE] N
= 7 1_8737)42%;(-)% gEZT
[\ e AN Mg Ferp> (Bt
—12.27 dBr

1.884908846 GHz| 1

, |
c | L
|

LA vy A T A
Ie
=<
-0
-850
a0
—70
Center 1.88 Gz 3 Miz/ Span 30 Mz
Date: 31.JUL.2018 11:02:00
LTE band 2, 10MHz Bandwidth, 16QAM (-26dBc BW)
® “RBW 100 kHz Marker 1 [T1 ]
VBN 300 kHz 12.23 dar
Ref 30 dBm *Att 25 dB SAT 15 ms 1.879134615 GHz
<o} ndB |T1] 26.00 dB
BNV |9.855769231 MHz
oo Templ1 [T ngE] [ o]
e 1 -14.56 dBr
o | IS P 1 SO T B i il
Ferp{2-FR—riET
-14.56 dBr
{" j’\ 1.884908846 GHz|| 1
i | |
B JJ:L F
AR o AR A T YT A Y
Ie
-0
-0
-850
m-e0
—7Q
Center 1.88 Gz 3 Mz/ Spen 30 Mz

Date: 31.JUL.2018 11:02:15
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LTE band 2, 15MHz (-26dBc)

Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM
1880.0 Q Q
14639.42 14711.54
LTE band 2, 15MHz Bandwidth, QPSK (-26dBc BW)
® “ RBN 200 kHz Marker 1 [T1 ]
VBN 1 MHz 14.61 dBr
Ref 30 dBm “AtE 25 dB SWT 5 ms 1.881298077 GHz
x ndB [T1] 2600 dB
BN 14.639428077 VHz
o Tenpl1 FT1 ndE] N
1 -10.95 dBr
% i j MWNMMW‘MM\ - 1.?27'1(324}6 Gz
-10.47 dBr

—70
Center 1.88 Gz 4.5 \Hz/ Span 45 MHz

Date: 31.JUL.2018 11:06:18

LTE band 2, 15MHz Bandwidth, 16QAM (-26dBc BW)

® “RBN 200 kKHz ~ Narker 1 [T1 ]
VBN 1 MHz 13.67 dBr
Ref 30 dBm *Att 25 dB SANT 5 ms 1.881947115 GHz
<o} ndB |T1] 26.00 dB
BN  14.71153B462 MHz!
oo Temp|1 [T1 ngE] N
e 1 -13.82 dBr
= 1.872644231 GHz
(e Aoty .

Fempr2—Fr—rgBt
-12.67 dBn
1.887355769 GHz|

| |
| | I
i‘w"\

—70
Center 1.88 Gz 4.5 \Hz/ Span 45 MHz

Date: 31.JUL.2018 11:06:33
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LTE band 2, 20MHz (-26dBc)

Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM
1880.0 Q Q
19326.92 19423.08
LTE band 2, 20MHz Bandwidth, QPSK (-26dBc BW)
® “ RBN 200 kHz Marker 1 [T1 ]
VBN 1 MHz 14.01 dBr
Ref 30 dBm “AtE 25 dB SWT 5 ms 1.886826923 GHz
x ndB [T1] 2600 dB
- S g Al =
1 -12.14 dBr
% ol I " “X'W __[|p-87038pe15 G
-11.05 dBr

Fac { \ b

1.889711538 GHz| 1

S 17 VTR F T RIOY PTI BTV VA V4 AV, rvwr o
a8
=<
o
=
a0
-7
Center 1.88 GHz 6 Mz/ Span 60 MHz
Date: 31.JUL.2018 11:10:38
LTE band 2, 20MHz Bandwidth, 16QAM (-26dBc BW)
® “RBN 200 kHz Marker 1 [T1 ]
“ VBN 1 MHz 12.94 dBr
Ref 30 dBm “Att 25 B SNT 5 ms 1.886153846 GHz
T ndB [T1] 2600 dB
BV 19.423076923 MHz
oo Tenp |1 FT1 ndE] N
— h —14.11 dBr
| ko sy | o o
ic Ferpt2—FF—eBt
-12.77 dBn
{ \ 1.889711538 GHz| 1

!IE
3
\QTJ&
| —

—70
Center 1.88 Gz 6 MHz/ Span 60 MHz

Date: 31.JUL.2018 11:10:54
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LTE band 4, 1.4MHz (-26dBc)

No. [18NO0930-LTE
Page 61 of 103

Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM
1732.5 Q Q
1330.13 1306.09

LTE band 4, 1.4MHz Bandwidth, QPSK (-26dBc BW)

® “RBN 20 KHz varker 1 [T1 ]
“ VBN 100 kHz 14.24 dBr
Ref 30 dBm “Att 25 dB SNT 40 ms 1.732716346 GHz
C ndB |T1] 26.00 dB
BV |1.33012$205 MHz
o Tenpl1 FT1 ndE] N
1 -12.42 dBr
1 P 1.731834936 GHz,
v | NNM/\ANWQ _ = >
ac Ferp2—FrrgBt
-11.59 dBr
i’ 1733165064 GHz| 1
L ‘]1 \TZ
- ] \
- ,Nl\f \M
VAP U‘“wﬂmme. T8
a0
L o
=
a0
-7

Center 1.7325 Gz

Date: 31.JUL.2018 11:15:00

500 kHz/

Span 5 MHz

LTE band 4, 1.4MHz Bandwidth, 16QAM (-26dBc BW)

® “RBN 20 KHz Marker 1 [T1 ]
“VBN 100 kHiz 12.82 dAr
Ref 30 dBm *Att 25 dB SNT 40 ms 1.732315705 GHz
<ol ndB [T1] 26.00 dB
BV 1.306089744 MHz
oo Temp|1 [T1 ngE] N
-13.32 dBr
1 P ¢ 1.731850962 GHz
o | Wt Aoy BN bl
ac Ferp2—FrngBt
-13.93 dBr
L 1.733157051 GHz ToF
" 10 ;</l \‘\ﬂz
m—20 w{f/ \‘%
TVRI rEn Ty AL ERCHI WYY Ees
30
.
-850
a0
-0

Center 1.7325 Gz

Date: 31.JUL.2018 11:15:16

500 kHz/

Span 5 MHz
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LTE band 4, 3MHz (-26dBc)

Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM
1732.5 Q Q
2932.69 2948.72
LTE band 4, 3MHz Bandwidth, QPSK (-26dBc BW)
® “RBN 30 kHz Marker 1 [T1 ]
“VBW 100 kHz 12.29 dBr
Ref 30 dBm “AtE 25 dB SWT 30 ms 1.732772436 Gz
x ndB [T1] 2600 dB
B N e el
= e 1.731;5&711 g?izT
V=L ——— "\.X Ferp 2 FFriBT
| | L &
«,:'mewum M«w’j WWWW x5
C::ter 1.7325 GHz 1 MWHz/ Span 10 MHz

Date: 31.JUL.2018 11:19:18

LTE band 4, 3MHz Bandwidth, 16QAM (-26dBc BW)

® “RBN 30 KHz Marker 1 [T1 ]
VBN 100 kHz 10.93 dBr
Ref 30 dBm “AtE 25 dB SWT 30 ms 1.733125000 GHz
<o} ndB |T1] 26.00 dB
BV 2.9487117949 MHz,
oo Tenp |1 FT1 ndE] N
-1%.66 dBr
1 P 1 1.73102%641 GHz
=W L n 1 e 3 ¥
[\ M
1C vl ferp12HFqi5t
—15.00 dBr
1733974359 GHz| 1
i / \
B jl EZ
o s L
oAb A HAA st AN NN
30
L o
-850
a0
-0
Center 1.7325 GHz 1 Mz Span 10 Mz

Date: 31.JUL.2018 11:19:34
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LTE band 4, 5MHz (-26dBc)

Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM
1732.5 Q Q
4927.88 4951.92
LTE band 4, 5MHz Bandwidth, QPSK (-26dBc BW)
® “RBNV 50 kHz Marker 1 [T1 ]
“ VBN 200 kHz 12.71 dBn
Ref 30 dBm At 25 dB SAT 10 ms 1.732980769 GHz
<ol ndB |T1] 26.00 dB
N N ol
m 1 -14.33 dBr
[ [ RTINS ATV I el it
—13.20 dBr

F1c [ \ ferp g5t

Center 1.7325 Gz 1.5 WHz/ Span 15 MHz

Date: 31.JUL.2018 11:23:36

LTE band 4, 5MHz Bandwidth,16QAM (-26dBc BW)

® “RBN 50 KHz varker 1 [T1 ]
“ VBNV 200 kHz 11.62 dBr
Ref 30 dBm “Att 25 B SWT 10 ms 1.733125000 Gz
x ncB [r1]  2$.00 B
BNV [4.951928077 Mz
- Tenpl1 fT1 ndE} | o
—14.33 dBn
1 P + 1.730024038 GHz
[\q= N FYRTETY WD | - N
1c ferp g5t
—141.56 dBr
1.73497%962 GHz|
i ) \
B ?1 E?
. b/ "
WIUNTYRR VNI IIVL PRTTN TR A L FEWPTY
|” 30
.
50
I-—60
-
Center 1.7325 GHz 1.5 MHz/ Spen 15 Mz

Date: 31.JUL.2018 11:23:52
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LTE band 4, 10MHz (-26dBc)

No. [18NO0930-LTE
Page 64 of 103

Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM
1732.5 Q Q
9951.92 9855.77
LTE band 4, 10MHz Bandwidth, QPSK (-26dBc BW)
® “RBN 100 kHz Marker 1 [T1 ]
“ VBNV 300 kHz 12.55 dBr
Ref 30 dBm “AtE 25 dB SWT 15 ms 1.730625000 GHz
x ndB [T1] 2600 dB
BV 9.951928077 VHz
o Tenpl1 FT1 ndE] N
e 1 -14.16 dBr
o L e (T S CTTORYS! FONT Ferp 1:3?0(? o
| [
RN ,‘j K"\WWHWWMW
C::ter 1.7325 GHz 3 MHz/ Span 30 MHz

Date: 31.JUL.2018 11:27:57

LTE band 4, 10MHz Bandwidth, 16QAM (-26dBc BW)

®

*ALt 25 dB

“RBN 100 kHz Marker 1 [T1 ]
“ VBNV 300 kHz 12.26 dBr

SAT 15 ms 1.732451923 GHz

ndB |T1] 26.00 dB

Temp|1 [T ngE] N

[1 54
(V1=

At iAo |

-14.25 dBr
1727596154 GHz,

Ferpt2—FF—eBt
-15.23 dBr
1.73745)923 GHz| 1

-

Center 1.7325 Gz

Date: 31.JUL.2018 11:28:12

Span 30 VMHz
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LTE band 4, 15MHz (-26dBc)

Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM
1732.5 Q Q
14567.31 14711.54
LTE band 4, 15MHz Bandwidth, QPSK (-26dBc BW)
® “ RBN 200 kHz Marker 1 [T1 ]
“VBNV 1 MHz 14.43 dBr
Ref 30 dBm “AtE 25 dB SWT 5 ms 1.733798077 GHz
x ndB [T1] 2( .00 dB
- Tt g oge |
1 -12.23 dBr
-13.12 dBr

[

:
—f

|
I
|

NP YTRTO RN YT WV TR o [ELETRNPH 2 'V I TPV
B
a0
e
-850
- -60
-0
Center 1.7325 CGHz 4.5 \Hz/ Span 45 VHz
Date: 31.JUL.2018 11:32:15
LTE band 4, 15MHz Bandwidth, 16QAM (-26dBc BW)
® *RBN 200 kHz Marker 1 [T1 ]
VBN 1 MHz 13.98 dBr
Ref 30 dBn *Att 25 dB SANT 5 ms 1733870192 GHz
x nB [T1] 26.00 dB
BN  14.71153B462 MHz!
oo Temp|1 [T1 ngE] N
e 1 —-138.87 dBr!
-10.36 dBr
1.739855769 GHz ToF
I-C
e
L o N \{
bAoA 1 NN PR
B
--30
-0
-850
- -60
-0
Center 1.7325 GHz 4.5 \WHz/ Span 45 WHz

Date: 31.JUL.2018 11:32:31
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LTE band 4, 20MHz (-26dBc)

Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM
1732.5 Q Q
19423.08 19230.77
LTE band 4, 20MHz Bandwidth, QPSK (-26dBc BW)
® “ RBN 200 kHz Marker 1 [T1 ]
VBN 1 MHz 13.73 dBr
Ref 30 dBm “AtE 25 dB SWT 5 ms 1.730576923 GHz
x ndB [T1] 2600 dB
BN 19.42307¢923 VHz
o Tenpl1 FT1 ndE] N
1 -11.34 dBr
ﬁ MW“\‘JXM A e N 1.722783462 GHz,

Ferp 2Bt
—12.48 dBr
1.742211538 GHz| 1

| |
| ! I
Yk‘*-lu

W, ST Y] PR NTWY = T TY TE WY TEIN ) WYY Y PY PN DR YOS
I8
-3
-0
50
60
-
Center 1.7325 GHz 6 \Hz/ Span 60 MHz
Date: 31.JUL.2018 11:36:36
LTE band 4, 20MHz Bandwidth, 16QAM (-26dBc BW)
® “RBN 200 kHz Marker 1 [T1 ]
“ VBN 1 MHz 12.79 dBr
Ref 30 dBm “AtE 25 dB SAT 5 ms 1.730096154 GHz
x ndB [T1] 26.00 dB
BN 19230769231 MHz
oo Tenp{1 FT1 ndiE] N
— 1 -13.47 dBv
= bbb sy Ferp LU«U 125 e
-11.63 dBr

1.742115385 GHiz|

T ]
z )
!

—70
Center 1.7325 Gz 6 MHz/ Span 60 MHz

Date: 31.JUL.2018 11:36:52
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LTE band 12, 1.4MHz (-26dBc)

Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM
707.5 Q Q
1298.08 1290.06
LTE band 12, 1.4MHz Bandwidth, QPSK (-26dBc BW)
® “RBN 20 KHz Marker 1 [T1 ]
“VBW 100 kHz 15.31 dBr
Ref 30 dBm “AtE 25 dB SWT 40 ms 707 724358974 MHz
x ndB [T1] 2600 dB
BV 1.298076923 MHz
o - Tenpl1 FT1 ndE] N
-9.94 dBr
% [xJMMLMm/quM\ N 706850961538 MHz
-10.41 dBr

" tac , \ b

708.14903$462 Mz| 11

-
Center 707.5 Mz 500 KHz/ Span 5 Mz

Date: 31.JUL.2018 11:52:13

LTE band 12, 1.4MHz Bandwidth, 16QAM (-26dBc BW)

® “RBN 20 kHz Marker 1 [T1 ]
“VBWNV 100 kHz 13.98 dBr
Ref 30 dBm *ALt 25 dB SWT 40 ms 708.004807692 MHz
<o} ndB |T1] 26.00 dB
BV 1.290064103 MHz:
Terpl1 [T ngE] N
-11.62 dBr
706858974359 MHz
Ferpr2FErBt
-12.21 dBr
708.149033462 MHz| 1

2 T ,WWM\
/ \.
|

" A
o AT

-
Center 707.5 Mz 500 KHz/ Span 5 Mz

Date: 31.JUL.2018 11:52:29
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LTE band 12, 3MHz (-26dBc)

Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM
707.5 Q Q
2964.74 2980.77
LTE band 12, 3MHz Bandwidth, QPSK (-26dBc BW)
® “RBN 30 kHz Marker 1 [T1 ]
“VBW 100 kHz 13.25 dBr
Ref 30 dBm “AtE 25 dB SWT 30 ms 706.634615385 MHz
x ndB [T1] 2600 dB
BN |2.964743590 VHz
o Tenpl1 FT1 ndE] N
e 1 -18.18 dar
’Aﬁ rMm T“NMNJU‘M _ 706009615385 MHz
—141.05 dBr

Fac [ \ b

708974354974 Mriz| 1

-
Center 707.5 Mz 1 MHz/ Span 10 Mz

Date: 31.JUL.2018 11:56:31

LTE band 12, 3MHz Bandwidth, 16QAM (-26dBc BW)

® “RBN 30 kHz Marker 1 [T1 ]
“VBWNV 100 kHz 12.15 dBr
Ref 30 dBm *ALt 25 dB SWT 30 ms 707 435897436 MHz
<o} ndB |T1] 26.00 dB
BN |2.980769231 VHz
Foc Temp|1 T ngE] N
1 -1B.44 dBr
[1 B 706009615385 MHz
m - N (TN ITA VP AN e 3 3
1c g L Ferpt2—FF—eBt
-18.71 dBr
7(8.990334615 MHz, ToF

. i |
| .

-
Center 707.5 Mz 1 MHz/ Span 10 Mz

Date: 31.JUL.2018 11:56:47
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LTE band 12, 5MHz (-26dBc)

Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM
707.5 Q Q
4927.88 4903.85
LTE band 12, 5MHz Bandwidth, QPSK (-26dBc BW)
® “RBN 50 kHz Marker 1 [T1 ]
“VBNV 200 kHz 13.22 dBr
Ref 30 dBm “AtE 25 dB SWT 10 ms 706875000000 MHz
x ndB [T1] 26.00 dB
- Tenlt prrofed |
e 1 -12.36 dBr
o FYON O S0 PSSPV, TOP e T T
-12.67 dBr

-
Center 707.5 Mz 1.5 MHz/ Span 15 Mz

Date: 31.JUL.2018 12:00:51

LTE band 12, 5MHz Bandwidth,16QAM (-26dBc BW)

® “RBN 50 kHz Marker 1 [T1 ]
“ VBNV 200 kHz 11.81 dBr
Ref 30 dBm “AtE 25 dB SWT 10 ms 708.100961538 MHz
x nB [T1] 26.00 dB
BN |4.908846154 VHz
oo Tenp{1 FT1 ndiE] N
e 1 -18.49 dBr
o | ibtsad o | AR e
1c Ferp2—FrngBt
-15.34 dBr
749.951928077 MHz| 1

-
Center 707.5 Mz 1.5 MHz/ Span 15 Mz

Date: 31.JUL.2018 12:01:07
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LTE band 12, 10MHz (-26dBc)

Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM
707.5 Q Q
9759.62 9711.54
LTE band 12, 10MHz Bandwidth, QPSK (-26dBc BW)
® “RBN 100 kHz Marker 1 [T1 ]
“ VBNV 300 kHz 13.56 dBr
Ref 30 dBm “AtE 25 dB SWT 15 ms 710.721153846 MHz
x ndB [T1] 2600 dB
BV 9.759615385 VHz
o Tenpl1 FT1 ndE] N
1 -10.98 dBr
—13.20 dBr

712355769231 MHz| 1

|
1 i
.

FART A A AP AP
fac]
=<
40
50
e
70
Center 707.5 MHz 3 MHz/ Span 30 MHz
Date: 31.JUL.2018 12:11:19
LTE band 12, 10MHz Bandwidth, 16QAM (-26dBc BW)
® “RBN 100 kHz Marker 1 [T1 ]
“ VBNV 300 kHz 13.05 dBr
Ref 30 dBm “AtE 25 dB SAT 15 ms 707692307692 M-z
<o} ndB |T1] 26.00 dB
BN [9.71153B462 MHz
oo Tenp |1 FT1 ndE] N
1 -12.66 dBr
(1 P I 742644230769 M-z
i/ m Mo, N . — N
1c et e Fferp12— BT
-12_.97 dBn
( \ 712355769231 MHz|

—70
Center 707.5 MHz 3 MHz/ Span 30 MHz

Date: 31.JUL.2018 12:11:35
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LTE band 66, 1.4MHz (-26dBc)

Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM
1745.0 Q Q
1314.10 1290.06
LTE band 66, 1.4MHz Bandwidth, QPSK (-26dBc BW)
® “RBN 20 KHz Marker 1 [T1 ]
“VBW 100 kHz 15.02 dBr
Ref 30 dBm “AtE 25 dB SWT 40 ms 1.745224359 GHz
x ndB [T1] 2600 dB
. ; Tt Pt o |
% o PPN 'Rt - 17§§;g§;
| \ R

—70
Center 1.745 GHz 500 kHz/ Span 5 MHz

Date: 31.JUL.2018 12:15:44

LTE band 66, 1.4MHz Bandwidth, 16QAM (-26dBc BW)

® “RBN 20 KHz Marker 1 [T1 ]
“ VBN 100 kHz 13.60 dBr
Ref 30 dBm “Att 25 B SNT 40 ms 1.745496795 GHz
<o} ndB |T1] 26.00 dB
BV |1.290064103 MHz
oo Tenp |1 FT1 ndE] N
— i -12.19 dBr
= prarm ] e
Fac Ferpr2—rrgiBt
-12.97 dBn
1.745649088 GHz| 1

—70
Center 1.745 GHz 500 kHz/ Span 5 MHz

Date: 31.JUL.2018 12:15:59
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LTE band 66, 3MHz (-26dBc)

Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM
1745.0 Q Q
2964.74 2948.72
LTE band 66, 3MHz Bandwidth, QPSK (-26dBc BW)
® “RBN 30 kHz Marker 1 [T1 ]
“VBW 100 kHz 13.36 dBr
Ref 30 dBm “AtE 25 dB SWT 30 ms 1.744134615 GHz
x ndB [T1] 2600 dB
BN |2.964743590 VHz
o Tenpl1 FT1 ndE] N
1 —-11.70 dBr
-12.41 dBr

1.746474359 GHz|

|
L
, | Y
v

—70
Center 1.745 GHz 1 vwz/ Span 10 MHz

Date: 31.JUL.2018 12:20:04

LTE band 66, 3MHz Bandwidth, 16QAM (-26dBc BW)

® *RBN 30 Kz Varker 1 [T1 ]
“ VBN 100 kHz 12.96 dBr
Ref 30 dBm “Att 25 B SAT 30 ms 1.743974359 GHz
<o} ndB |T1] 26.00 dB
BNV |2.948717949 Mz
oo Tenp |1 FT1 ndE] N
e P -12.32 dBr
B 1.74352%641 GHz
[\1= padad L g el g - e N
1c e A Ferpt2—FF—eBt
-11.84 dBn
1746474359 GHz| 1
ImC
- 11 \T?
- ] K
o 4)‘\»/ \JM,
I PPYNY SAMPY LT Y B RO R Y
=<
L o
-0
a0
-7
Center 1.745 GHz 1 MHz/ Span 10 MHz

Date: 31.JUL.2018 12:20:19
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LTE band 66, 5MHz (-26dBc)

Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM
1745.0 Q Q
4951.92 4927.88
LTE band 66, 5MHz Bandwidth, QPSK (-26dBc BW)
® “RBNV 50 kHz Marker 1 [T1 ]
“ VBN 200 kHz 13.12 dBn
Ref 30 dBn “AtE 25 dB SAT 10 ms 1.744206731 GHz
<ol ndB |T1] 26.00 dB
- B e difing = 1
e 1 -13.06 dBr
o | [T VN (T EW O P e e e
| || ezl

Center 1.745 GHz 1.5 WHz/ Span 15 MHz

Date: 31.JUL.2018 12:24:22

LTE band 66, 5MHz Bandwidth,16QAM (-26dBc BW)

® “RBN 50 KHz varker 1 [T1 ]
VBN 200 kHz 12.30 dBn
Ref 30 dBm ALt 25 B SAT 10 ms 1.744591346 GHz
= ne fri]  26.00 B
BN |4.927831615 Mz
- Tenpl1 fT1 ndE} | o
N ~14.35 dBn
1 1.742524038 GHz,
[\q= N N - IS
ic e
-14.28 dBr
1.747451923 GHz|
i / \
B f‘l ig
| = M’f \'\IJ
AP it A Nkl B snsbontinniss
|” 30
.
&0
I-—60
-
Center 1.745 GHz 1.5 Miz/ Span 15 Mz

Date: 31.JUL.2018 12:24:38
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LTE band 66, 10MHz (-26dBc)

Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM
1745.0 Q Q
9759.62 9711.54
LTE band 66, 10MHz Bandwidth, QPSK (-26dBc BW)
® “RBN 100 kHz Marker 1 [T1 ]
“ VBNV 300 kHz 14.21 dBr
Ref 30 dBm “AtE 25 dB SWT 15 ms 1.745865385 GHz
x ndB [T1] 2600 dB
BV 9.759615385 VHz
o Tenpl1 FT1 ndE] N
1 -1¢.51 dBr
BT

T
p
= ———
—
§

BRI gt SRt Wi WA

—70
Center 1.745 GHz 3 MHz/ Span 30 MHz

Date: 31.JUL.2018 12:28:40

LTE band 66, 10MHz Bandwidth, 16QAM (-26dBc BW)

® “RBN 100 kHz Marker 1 [T1 ]
“ VBNV 300 kHz 13.18 dBr
Ref 30 dBm “AtE 25 dB SWT 15 ms 1.744086538 GHz
x ndB [T1] 2$6.00 dB
BN |9.711533462 VHz
oo Tenp{1 FT1 ndiE] N
o : 1 7k G
[\ e Lo W.LLB\WL.I\ A Ferp |2 FrriBT
-11.64 dBr
1.749855769 GHz |

:
I

H
,"—ﬂr

—70
Center 1.745 GHz 3 MHz/ Span 30 MHz

Date: 31.JUL.2018 12:28:56
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LTE band 66, 15MHz (-26dBc)

Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM
1745.0 Q Q
14567.31 14711.54
LTE band 66, 15MHz Bandwidth, QPSK (-26dBc BW)
® “ RBN 200 kHz Marker 1 [T1 ]
VBN 1 MHz 15.25 dBr
Ref 30 dBm “AtE 25 dB SWT 5 ms 1.744062500 GHz
x ndB [T1] 2( .00 dB
- Tt g ogen |
L -9.34 dBr
L] - P e T vy I e i
-10.44 dBr

1.752283654 GHz|

T
n
i
4:'\_%_

|
.
|

Wﬂuﬂb\"‘ld M

Ie
-0
-0
-850
a0
—70
Certter 1.745 Gz 4.5 Miz/ Span 45 Mz
Date: 31.JUL.2018 12:32:58
LTE band 66, 15MHz Bandwidth, 16QAM (-26dBc BW)
® *RBN 200 Kz varker 1 [T1 ]
“VBN 1 MHz l14.62 dBr
Ref 30 dBm *Att 25 dB SANT 5 ms 1.743701923 GHz
x ndB [T1] 2600 dB
BV 14711538462 MHz
oo Templ1 [T ngE] [ o]
e 1 -12.14 dBr
sl WMMW - 1:3?544‘%311 Gz
—12.43 dBrv

1.752355769 GHz|

T |
L !
!

—70
Center 1.745 GHz 4.5 \Hz/ Span 45 MHz

Date: 31.JUL.2018 12:33:14
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LTE band 66, 20MHz (-26dBc)

Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM
1745.0 Q Q
19230.77 19230.77
LTE band 66, 20MHz Bandwidth, QPSK (-26dBc BW)
® “ RBN 200 kHz Marker 1 [T1 ]
“VBNV 1 MHz 14.26 dBr
Ref 30 dBm “AtE 25 dB SWT 5 ms 1.743653846 GHz
x ndB [T1] 2600 dB
BN 19.230769231 VHz
o Tenpl1 FT1 ndE] N
1 -12.66 dBr
™ | prprlbaiipy | o

-11.47 dn
1.754615385 GHz|

T

n

< |
R

|
i
\

B

—70
Center 1.745 GHz 6 MHz/ Span 60 MHz

Date: 31.JUL.2018 12:37:19

LTE band 66, 20MHz Bandwidth, 16QAM (-26dBc BW)

® “RBN 200 kKHz ~ Narker 1 [T1 ]
VBN 1 Mz 13.29 dar
Ref 30 dBm “Att 25 B SWT 5 ms 1.741923077 GHz
<ol ndB [T1] 26.00 dB
BN 19.230769231 Mz
oo Tenp |1 FT1 ndE] N
— 1 -10.72 dBr
= 1.735380615 G-z
o | IR WPC (00 PR N i
ac ferpr2—Frdet
-12.63 dBr
B 1.754614385 GHz| 1
B } i
W= PR P TP WTTT P e LY KWW YRS WRITINOPY W EV R EY O
B
--ao
.
-0
a0
-
Center 1.745 GHz 6 Miz/ Span 60 M-z

Date: 31.JUL.2018 12:37:35

Note: Expanded measurement uncertainty is U = 3428Hz, k = 2
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LTE band 71, 5MHz (-26dBc)

Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM
680.5 Q Q
4879.81 4855.77

LTE band 71, 5MHz Bandwidth, QPSK (-26dBc BW)

® “RBN 50 KHz varker 1 [T1 ]
“ VBN 200 kHz 12.99 dBr
Ref 30 dBm “Att 25 B SNT 10 ms 681.245192308 Mz
C ndB |[T1] 26.00 dB
BN  [4.951928077 MHz
o Tenpl1 FT1 ndE] N
1 -13.06 dBr
1 P 618.024033462 M-z,
1o WMW .

-12.64 dBr

Fempr2—Fr—rgBt
\ 642975961588 Mz| 1

K
B
4
'k“;"\_ﬁ__
| —

—70
Center 680.5 MHz 1.5 Mz/ Span 15 MHz

Date: 16.AUG.2018 06:32:06

LTE band 71, 5MHz Bandwidth,16QAM (-26dBc BW)

® “RBN 50 KHz Marker 1 [T1 ]
“ VBN 200 kHz 13.74 dBr
Ref 30 dBm “AtE 25 dB SANT 10 ms 680.115384615 MHz

o ndB |T1] 26.00 dB

Terpl1 [T1 nE] N
1 -12.15 dBr,

= 678.04807¢923 MHz
[\qe) AP A.I‘X-NJI M g, ES P

Faic - Ferp 2Bt
{ \ -12.32 dBr

642951926077 Mz| 1

Center 680.5 MHz 1.5 Mz/ Span 15 MHz

Date: 16.AUG.2018 06:30:42
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LTE band 71, 10MHz (-26dBc)

Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM
680.5 Q Q
9615.38 9519.23

LTE band 71, 10MHz Bandwidth, QPSK (-26dBc BW)

® “RBN 100 KHz ~ Narker 1 [T1 ]
“ VBN 300 kHz 12.70 dBr
Ref 30 dBm “Att 25 B SWT 15 ms 682_375000000 MHz
C ndB |[T1] 26.00 dB
BNV [9.71153%462 Mz
o Tenpl1 FT1 ndE] N
— N -18.40 dar
=2 615.644230769 Mz
[\qe) LG PTZaN all -

Fac af Ferp 2Bt
{ \ -15.23 dBr

645355769231 Mz| 1

—70
Center 680.5 MHz 3 MHz/ Span 30 MHz

Date: 16.AUG.2018 06:33:58

LTE band 71, 10MHz Bandwidth, 16QAM (-26dBc BW)

® “RBV 100 kHz Marker 1 [T1 ]
“ VBNV 300 kHz 13.28 dBv
Ref 30 dBm “AtE 25 dB SWT 15 ms 684250000000 MHz
x ndB [T1]  26.00 dB
BN |9.66346]1538 MHz
oo Tenp{1 FT1 ndE} N
1 -13.00 dBr
= 675.692307692 MHz
[\q= N Aol Jgein_ohog \ Ju - e 3
1c iasmay oAb ferpr2—Frtndet
-13.78 dBr
685355769231 MHz ToF

B
\_\4:4\_
N

—70
Center 680.5 MHz 3 MHz/ Span 30 MHz

Date: 16.AUG.2018 06:34:30
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LTE band 71, 15MHz (-26dBc)

Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM
680.5 Q Q
14495.19 14495.19

LTE band 71, 15MHz Bandwidth, QPSK (-26dBc BW)

® “ RBN 200 kHz Varker 1 [T1 ]
“VBN 1 MHz 14.77 cBr
Ref 30 dBm “Att 25 B SNT 5 ms 678.408653846 MHz
x ndB [TL] 26.00 cB
BNV 14.711533462 MHz
o Tenpl1 FT1 ndE] N
1 -11.86 dBr
v | /'““MMW“[ _ 63216346154 Mz
Ferp12—r—rgBt
-9.97 dBn
647927884615 Mz 1
I C
L I
-10
- _- _!’ LA o
B
=<
-—ac
50
a0
-
Center 680.5 Mz 4.5 WHz/ Span 45 Mz
Date: 16.AUG.2018 06:47:21
LTE band 71, 15MHz Bandwidth, 16QAM (-26dBc BW)
® “RBN 200 kHz Varker 1 [T1 ]
“VBN 1 MHz 13.83 dBr
Ref 30 dBm “Att 25 B SNT 5 ms 681.509615385 MHz
= ndB [T1] 26.00 cB
BN 14.783653846 MHz
oo Tenp |1 FT1 ndE] N
1 -12.60 dBr
% . WWM“‘W\ 613.144230769 Mz
-18.00 dBr

\ e

647927884615 Mz| 1

;
;;
L“j\\,
|

P

—70
Center 680.5 MHz 4.5 \Hz/ Span 45 MHz

Date: 16.AUG.2018 06:46:30
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LTE band 71, 20MHz (-26dBc)

Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM
680.5 Q Q
18942.31 19038.46

LTE band 71, 20MHz Bandwidth, QPSK (-26dBc BW)

® “RBN 200 kKHz ~ Narker 1 [T1 ]
“VBN 1 Mz 14.09 der
Ref 30 dBm “Att 25 B SAT 5 ms 677.908846154 Mz
<ol ndB [T1] 26.00 dB
BN 19.230769231 M-z
o Tenpl1 FT1 ndE] N
1 -12.27 dBr
1 P 610.8846154385 Mz
o me% _

Fempr2—Fr—rgBt
-11.46 dBn
690.115384615 M-z| 1

—70
Center 680.5 MHz 6 MHz/ Span 60 MHz

Date: 16.AUG.2018 06:51:45

LTE band 71, 20MHz Bandwidth, 16QAM (-26dBc BW)

® “RBN 200 kHz ~ Narker 1 [T1 ]
VBN 1 MHz 12.75 dBr
Ref 30 dBm *Att 25 dB SANT 5 ms 679.634615385 MHz
<ol ndB [T1] 2600 dB
BN 19.32692B077 MHz!
oo Temp|1 [T1 ngE] N
-13.63 dBr
= i 640.884615385 MHz
= P (TRPIAL A ETATOes 2 B

Fempr2—FrrgBl
-11.04 dBr
690.21153$462 Mz| 11

g
L*"‘:}—\_
rf‘ﬁ‘j"_/

2] ottt e o

—70
Center 680.5 MHz 6 MHz/ Span 60 MHz

Date: 16.AUG.2018 06:52:09
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A.5 BAND EDGE COMPLIANCE
Reference

FCC: CFR Part 2.1051, 24.238, 27.53.
A.5.1 Measurement limit

No. 118NO0930-LTE

Page 81 of 103

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.
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.
A.5.2 Measurement result
Only worst case result is given below

LTE band 2
OBW: 1RB-low_offset
® “RBN 5 kHz Marker 1 [T1 ]
“VBN 20 kHz 17.17 dBr
Ref 30 dBm “Att 25 dB SNT 300 ms 1.850264423 GHz
ax OBN240.384615385 kHz
Tenp |1 [T1 OBV}
- b 0o ce| N
1850228365 GHz.

1 54
[\i= s

Terp |2 [T1 O]

B

1.850468750 GHz!

B
H s
r/ﬂa

- g
-850
-aq
-0
Center 1.8525 Gz 750 kHz/ Span 7.5 MHz

Date: 9.AUG.2018 07:59:58
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LOW BAND EDGE BLOCK-1RB-low_offset

® “RBN 3 Kz varker 1 [T1 ]
VBN 10 Kz -29.74 dBr
Ref 20 dBm SALE 20 B SWT 560 ms 1.850000000 GHz
x
e [
1 e M
[\
C
= I \ ToOF
—10 Il{.p{ | 2224
B er \l\‘
- 30
B

Center 1.85 Gz 500 kHz/ Span 5 MHz

Date: 9.AUG.2018 08:01:50

OBW: 1RB-high_offset

® “RBN 5 KHz Marker 1 [T1 ]

VBNV 20 kHz 17.00 dBr
Ref 30 dBm ALt 25 dB SAT 300 ms 1.909747596 GHz
<} OB\228.365384615 kHz
Temp |1 [T1 OBN]
60 cen|IN
1.909548269 GHz.
2 [T1 o]

1 54
= s

86—dBr

L, 909771635 Gz
4

B

Center 1.9075 GHz 750 kHz/ Span 7.5 MHz

Date: 9.AUG.2018 08:00:48
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HIGH BAND EDGE BLOCK-1RB-high_offset

® “RBN 3 Kz varker 1 [T1 ]
VBN 10 Kz -32.12 dar
Ref 20 dBm “AtE 20 0B SWT 560 ms 1.910008013 Gz
x
e [
1 e ”h"»‘
[\
C
- ) \ ToOF
—10 [ 2224

Center 1.91 Gz 500 kHz/ Span 5 MHz

Date: 9.AUG.2018 08:02:33

LOW BAND EDGE BLOCK-20MHz-100%RB

® *RBN 200 kHz varker 1 [T1 ]
SVBN 1 Mz -20.34 B
Ref 20 cBm “AtE 20 0B SWT 2.5 ms 1.849991987 Gz
x
rac W“. I i ™
1 e r"{
v |
L .1nf ToF
—1° ‘Hﬂ 2204
e
20 T
(Cmwy .
B
L o
-850
- —-60
|- =70
0
Certer 1.85 Gz 500 kriz/ Spen 5 Mz

Date: 31.JUL.2018 13:23:23
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HIGH BAND EDGE BLOCK-20MHz-100%RB

® “RBN 200 kHz varker 1 [T1 ]
SVBN 1 Mz —21.99 dBr
Ref 20 cBm ‘ALt 20 B SWT 2.5 ms 1.910000000 GHz
x
L N
— o H‘WHMNMV’INHMM\
[\
C
, i -
—10 T, 2224
L “MW
. 4,
TR T -
L o
-850
- -60
|”—70
80
Center 1.91 Gz 500 kiz/ Span 5 Mz

Date: 31.JUL.2018 13:24:09
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LTE band 4
OBW: 1RB-low_offset

® "RBN 5 kHz Marker 1 [T1 ]
*VBNV 20 kHz 17.90 dBr
Ref 30 dBm “Att 25 dB SAT 300 ms 1.710348558 GHz
<} OB\228.365384615 KHz
Tenp |1 [T1 OBN]
- 1 —h =z e |

1.710226365 GHz!

1 &4 Tenp |2 [T1 o8N]
[\aed Fac =3-65ciBr
1.710456731 GHz,
i S
i

Center 1.7125 Gz 750 kHz/ Span 7.5 MHz

Date: 9.AUG.2018 08:03:48

LOW BAND EDGE BLOCK-1RB-low_offset

® “RBN 3 Kz varker 1 [T1 ]
VBN 10 Kz ~32.85 dBr
Ref 20 cBm ‘At 20 B SWT 560 ms 1.710000000 GHz
x
e [
[\
C
ToOF

2224

-,

4
LH“"S——\_
| =<

Center 1.71 Gz 500 kHz/ Span 5 MHz

Date: 9.AUG.2018 08:05:40
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OBW: 1RB-high_offset

® "RBN 5 KHz Marker 1 [T1 ]
“VBN 20 kHz 16.90 dBr
Ref 30 dBm At 25 dB SAT 300 ms 1.754747596 GHz
C 0OBN240.384615385 kHz!
Tenp |1 [T1 OBN]
Foc R =N | A
1. 754543269 GHz,
1 &4 Tavﬂ2 [T OB
[\ I —p=34—cBr
1.754788654 GHz,
1fr2 S

;:;M WMM e g k\"""’u !

Center 1.7525 GHz 750 kHz/ Span 7.5 MHz

Date: 9.AUG.2018 08:04:38

HIGH BAND EDGE BLOCK-1RB-high_offset

® “RBN 3 KHz Marker 1 [T1 ]
VBN 10 kHz -32.84 dBr
Ref 20 cBm “Att 20 B SNT 560 ms 1.755000000 GHz
x
L1c [ o
[\qe
C
L ( ( ToF
—10 Iﬂ I 2224
. )
n Il!rﬂ \
—a i
\1 T8
. M \
--e0
m—70
-0
Center 1.755 GHz 500 kHz/ Span 5 MHz

Date: 9.AUG.2018 08:06:23
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LOW BAND EDGE BLOCK-20MHz-100%RB

® “RBN 200 kHz varker 1 [T1 ]
VBN 1 Mz ~20.79 dBr
Ref 20 cBm ‘ALt 20 B SWT 2.5 ms 1.709967949 GHz
- |
e [
1 e
[\ M

Center 1.71 Gz 500 kHz/ Span 5 MHz

Date: 31.JUL.2018 13:37:52

HIGH BAND EDGE BLOCK-20MHz-100%RB

® “RBN 200 kHz varker 1 [T1 ]
VBN 1 Mz ~18.20 dBr
Ref 20 cBm ‘ALt 20 B SWT 2.5 ms 1.755024038 GHz

foe AN

—10 2224

Center 1.755 GHz 500 kHz/ Span 5 MHz

Date: 31.JUL.2018 13:38:39
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LTE band 12

OBW: 1RB-low_offset

®

1 54
(1=

No. [18NO0930-LTE
Page 88 of 103

LOW BAND EDGE BLOCK-1RB-low_offset

®

(1=

"RBN 5 kHz Marker 1 [T1 ]
*VBNV 20 kHz 18.63 dBr
Ref 30 dBm “Att 25 dB SAT 300 ms 699.348557692 MHz
<ol OB\228.365384615 KHz
Tenp |1 [T1 OBV}
- 1 a6 cer |
699.228365385 MHz
Terp |2 [T1 O]
Fac =P=34—clB;
H 699.45673(769 MHz
TOF
L \
B /l h\
20
JI \'\1 o
a0 ﬂ %quﬂwmﬂ
- _ao
-850
m-6o
—70
Center 701.5 VHz 750 kHz/ Span 7.5 MHz
Date: 9.AUG.2018 08:07:38
“RBN 100 kHz Varker 1 [T1 ]
“ VBNV 300 kHz —20.43 dBr
Ref 20 dBm “Att 20 dB SAT 2.5 ms 699.000000000 MHz
x
L / m
C
- / \ TOF
294 | |
T
- oo J \
30
_phf‘( U\Wg a®
L o
LI g o A ORI
T80
m-60
m—7o
-80
Center 699 MHz 500 kHz/ Span 5 MHz

Date:

9.AUG.2018 08:09:29
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OBW: 1RB-high_offset

® “RBN 5 Kz varker 1 [T1 ]
VBN 20 Kz 16.80 dBr
Ref 30 cBm ‘AL 25 B SWT 300 ms 715747596154 Mz

x OB\228.365384615 kHz

Tenp |1 [T1 OBN]
o0 cen|IN

I5_ 543069231 MHz
Tenp|2 [T1 cBW]

c P-80—dBr
}7]@771634615 MHz!
4

F—20

.
m-a0
Al MMMWM o A TR I \‘W"HWW\M

Center 713.5 MHz 750 kHz/ Span 7.5 MHz

Date: 9.AUG.2018 08:08:28

HIGH BAND EDGE BLOCK-1RB-high_offset

® “RBN 100 kHz varker 1 [T1 ]
VBN 300 Kz -26.86 dBr
Ref 20 cBm ‘ALt 20 B ST 2.5 ms 716.048076923 Mz
- A
e [
1 e \
[\l

g/ 4
=

<

{

;

:

H
B

PP
T80
I--60
| =70
-80
Center 716 MHz 500 kHz/ Span 5 MHz

Date: 9.AUG.2018 08:10:13
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LOW BAND EDGE BLOCK-10MHz-100%RB

® “RBN 100 kHz varker 1 [T1 ]
VBN 300 Kz -31.96 dBr
Ref 20 dBm “AtE 20 0B SWT 2.5 ms 698895833333 Mz
- |
. m
1 e
= Mo PEPE N AP I
c Vo AR A o 1( \ij
B oF
255 i

Center 699 MHz 500 kHz/ Span 5 MHz

Date: 13.AUG.2018 11:26:08

HIGH BAND EDGE BLOCK-10MHz-100%RB

® “RBN 100 kHz varker 1 [T1 ]
VBN 300 Kz -32.29 dar
Ref 20 cBm ‘ALt 20 B ST 2.5 ms 716.096153846 Mz
x
e [

1 R
[\ 2y TY Y T Y

L r
M}L‘\MWM U}\AMMAM ""\“«uﬁm.uﬂ

Center 716 MHz 500 kHz/ Span 5 MHz

Date: 13.AUG.2018 11:26:52
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LTE band 66
OBW: 1RB-low_offset
® “RBN 5 kHz Marker 1 [T1 ]
“VBN 20 kHz 16.88 dBr
Ref 30 dBm “Att 25 dB SNT 300 ms 1.710384615 GHz
< of OBN228.365384615 kHz
Tenp |1 [T1 OBN]
- 4 Erec= | Al

1.710228365 GHz.
1 P Temp |2 [T1 OBN]

o | e
1.710456731 GHz

1

,_
/_‘.—4—,‘-‘3

mfww/ b yume “V“NMLWMMMMW U]

Center 1.7125 Gz 750 kHz/ Span 7.5 MHz

Date: 9.AUG.2018 08:11:29

LOW BAND EDGE BLOCK-1RB-low_offset

® “RBN 3 Kz varker 1 [T1 ]
VBN 10 Kz -33.15 dBr
Ref 20 cBm ‘At 20 B SWT 560 ms 1.710000000 GHz
x
e [
[\
C
] oF
\

2224

!
‘\"—‘=-H___
L =1

B 1Y -
L

Center 1.71 Gz 500 kHz/ Span 5 MHz

Date: 9.AUG.2018 08:13:20
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OBW: 1RB-high_offset

® “RBN 5 Kz varker 1 [T1 ]
“VBN 20 Kz 16.97 dBr
Ref 30 dBm SALE 25 B SWT 300 ms 1.779675481 Gz
x oBIds. 365380615 Kz

Tenp |1 [T1 OBN]

- 4| b 25 |

1.779543269 Gz

1 P Teil2 1 0By
o | .

ac —A5db
]L 1]277977L635 GHz
1P

Center 1.7775 Gz 750 kHz/ Span 7.5 MHz

Date: 9.AUG.2018 08:12:19

HIGH BAND EDGE BLOCK-1RB-high_offset

® “RBN 3 Kz varker 1 [T1 ]
“VBN 10 Kz -29.60 dar
Ref 20 cBm “Att 20 B SWT 560 ms 1.780000000 GHz
x

Fac
(1=

d

8
R = S ———

:
s;—

Center 1.78 Gz 500 kHz/ Span 5 MHz

Date: 9.AUG.2018 08:14:04
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LOW BAND EDGE BLOCK-20MHz-100%RB

® “RBN 200 kHz varker 1 [T1 ]
SVBN 1 Mz ~25.80 dBr
Ref 20 cBm ‘ALt 20 B SWT 2.5 ms 1.709967949 GHz
- |
- Wwwmwww“
1 e ,f
[\

F -
. i

Center 1.71 Gz 500 kHz/ Span 5 MHz

Date: 31.JUL.2018 13:39:26

HIGH BAND EDGE BLOCK-20MHz-100%RB

® “RBN 200 kHz varker 1 [T1 ]
SVBN 1 Mz —24.00 dBr
Ref 20 cBm ‘ALt 20 B SWT 2.5 ms 1.780024038 GHz

Center 1.78 Gz 500 kHz/ Span 5 MHz

Date: 31.JUL.2018 13:40:13

Note: Expanded measurement uncertainty is U = 0.488dB(100KHz-2GHz)/1.211dB(2GHz-26.5GHz), k = 1.96
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LTE band 71
OBW: 1RB-low_offset
® “RBN 5 kHz Marker 1 [T1 ]
“VBN 20 kHz 16.97 dBr
Ref 30 dBm “Att 25 dB SNT 300 ms 663.420673077 MHz
< of OBN228.365384615 kHz
Tenp |1 [T1 OBN]
- 4 P | Al

Tenp |2 [T1 OBN]

i

663456730769 MHz,

1

Center 665.5 MHz 750 kHz/ Span 7.5 MHz

Date: 16.AUG.2018 07:01:35

LOW BAND EDGE BLOCK-1RB-low_offset

® “RBN 3 Kz varker 1 [T1 ]
“VBN 10 Kz —26.75 dBr
Ref 20 dBm “AtE 20 0B SWT 560 ms 663.000000000 M-z
x
L M "
[\
C
B ToF
294

a0
W\.Ifn“};hl.m”ll.lm_..uw l.v.“aLMMM kool ;MQ\LH

-0
)
-80
Center 663 MHz 500 kHz/ Span 5 MHz

Date: 16.AUG.2018 07:08:21
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OBW: 1RB-high_offset

No. [18NO0930-LTE
Page 95 of 103

® “RBN 5 Kz varker 1 [T1 ]
“VBN 20 Kz 15.80 dBr
Ref 30 dBm “AtE 25 oB SWT 300 ms 697735576923 Mz
x oei]6.346155846 Kz
Tenp |1 [T1 OBV}
- b 22 |
55528462 MHz
1 &4 Tenf|2 [T1 oBN
o | —5-cr
647_771634615 M-z
>
L /
B f E\L\
- 20
/] -
. "
L o ¢
- -850
|60
-
Center 695.5 Mz 750 Wriz/ Spen 7.5 Mz

Date: 16.AUG.2018 07:04:43

HIGH BAND EDGE BLOCK-1RB-high_offset

® “RBN 3 Kz
VBN 10 Kz

Ref 20 dBn *Att 20 dB SANT 560 ms

Marker 1 [T1 ]
—26.40 dBr

m i

Center 698 MHz 500 kHz/

Date: 16.AUG.2018 07:06:49

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

® “RBN 200 kHz varker 1 [T1 ]
VBN 1 Mz -21.08 dBr
Ref 20 cBm ‘ALt 20 B SWT 2.5 ms 663.000000000 Mz

i Ml‘ﬂl
A V] N

C
i ,g"/ T

Center 663 MHz 500 kHz/ Span 5 MHz

Date: 16.AUG.2018 06:58:45

HIGH BAND EDGE BLOCK-20MHz-100%RB

® *RBN 200 kHz varker 1 [T1 ]
VBN 1 Mz -20.48 dBr
Ref 20 cBm ‘At 20 B SWT 2.5 ms 698.000000000 Mz

Center 698 MHz 500 kHz/ Span 5 MHz

Date: 16.AUG.2018 06:59:26
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A.6 CONDUCTED SPURIOUS EMISSION

Reference

FCC: CFR Part 2.1051, 24.238, 27.53.

A.6.1 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 2.1051 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. 6.2 Measurement Limit

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;
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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. 6.3 Measurement result

Only worst case result is given below

LTE band 2 : 30MHz — 20GHz

Spurious emission limit —13dBm.

NOTE: peak above the limit line is the carrier frequency.

® “RBN 1 MHz varker 1 [T1 ]
SVBN 3 Mz 18.61 dBr
Ref 5XBm At 30 B SWT 125 ms 1.879222000 GHz
, |
N
(1 ol o7y
[\
L o
|50 B
m—60
- =70
80
--o0
Start 30 Mz 1.997 G/ Stop 20 Gz

Date: 31.JUL.2018 11:11:49

LTE band 4 : 30MHz — 20GHz
Spurious emission limit —13dBm.
NOTE: peak above the limit line is the carrier frequency.

® “RBN 1 MHz varker 1 [T1 ]
“VBN 3 Mz 18.49 dBr
Ref SlcBm At 30 B SWT 125 ms 1.734106667 GHz
, |
N
(1 ooy
[\
L o
|50 B
m—60
-7
80
- -0
Start 30 Mz 1.997 G/ Stop 20 Gz

Date: 31.JUL.2018 11:37:47
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LTE band 12: 30MHz — 10GHz
Spurious emission limit —13dBm.

® “RBN 1 MHz varker 1 [T1 ]
VBN 3 Mz 19.95 dar
Ref 5 cBm Att 30 B SWT 125 ms 708.957000000 Mz

K

Start 30 MHz 997 MHz/ Stop 10 GHz

Date: 31.JUL.2018 12:12:29

LTE band 66: 30MHz — 20GHz

® “RBN 1 Mz varker 1 [T1 ]
SVBN 3 Mz 17.05 dBr
Ref SlcBm At 30 B SWT 125 ms 1.742094667 GHz

Start 30 MHz 1.997 GHz/ Stop 20 GHz

Date: 31.JUL.2018 12:38:30
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LTE band 71: 30MHz — 10GHz

® “RBN 1 Mz varker 1 [T1 ]
“VBN 3 Mz 16.65 dar
Ref 15 cBm “Att 30 B SWT 125 ms 681.373333333 Mz
, |
N
[\l
L o
|50 B
--60
- 70
a0
- -0
Start 30 Mz 997 Miz/ Stop 10 Gz

Date: 16.AUG.2018 07:10:21

Note: Expanded measurement uncertainty is U = 0.488dB(100KHz-2GHz)/1.211dB(2GHz-26.5GHz), k = 1.96
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A.7 PEAK-TO-AVERAGE POWER RATIO

Reference

FCC: CFR Part 24.232, 27.50(d)

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.

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.7.1 Measurement limit

not exceed 13 dB

A.7.2 Measurement results

LTE band 2
_ PAPR(dB)
Frequency(MHz) | Bandwidth(MHz)
QPSK 16QAM
20 6.92 7.40
15 6.57 7.15
10 5.51 6.28
1860.0
5.38 5.96
5.54 6.15
14 5.35 6.06
LTE band 4
, PAPR(dB)
Frequency(MHz) | Bandwidth(MHz)
QPSK 16QAM
20 6.96 7.37
15 6.57 7.08
10 5.45 6.22
1732.5
5.19 6.03
5.38 5.99
14 5.35 5.90
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_ PAPR(dB)
Frequency(MHz) | Bandwidth(MHz)
QPSK 16QAM
10 5.80 6.70
5.96 6.67
707.5
6.15 6.92
14 6.06 6.73
, PAPR(dB)
Frequency(MHz) | Bandwidth(MHz)
QPSK 16QAM
20 6.89 7.50
15 6.44 7.12
10 5.77 6.51
1745.0
5.71 6.47
5.74 6.44
14 5.74 6.47
_ PAPR(dB)
Frequency(MHz) | Bandwidth(MHz)
QPSK 16QAM
20 6.47 7.31
15 5.77 6.86
680.5
10 5.35 6.31
5 5.54 6.38

Note: Expanded measurement uncertainty is U = 0.483, k = 2

***END OF REPORT***
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