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1. Test Laboratory

1.1. Introduction & Accreditation
Telecommunication Technology Labs, CAICT is an ISO/IEC 17025:2005 accredited test laboratory

under NATIONAL VOLUNTARY LABORATORY ACCREDITATION PROGRAM (NVLAP) with lab
code 600118-0, and is also an FCC accredited test laboratory (CN5017), and ISED accredited test
laboratory (CN0OQ66). The detail accreditation scope can be found on NVLAP website.

1.2. Testing Location
Location 1: CTTL(huayuan North Road)
Address: No. 52, Huayuan North Road, Haidian District, Beijing,

P. R. China 100191

Location 2: CTTL(Shouxiang)
Address: No. 51 Shouxiang Science Building, Xueyuan Road,

Haidian District, Beijing, P. R. China 100191

©Copyright. All rights reserved by CTTL.
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1.3. Testing Environment
Normal Temperature: o
15-35°C

20-75%

Relative Humidity:

1.4.Project data
Testing Start Date: 2019-02-06
Testing End Date: 2019-03-22

1.5. Signature

il

i

Dong Yuan
(Prepared this test report)

aF:

Zhou Yu
(Reviewed this test report)

, 1F A3,

Zhao Hui Lin
Deputy Director of the laboratory
(Approved this test report)

©Copyright. All rights reserved by CTTL.
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2. Client Information

2.1. Applicant Information

Company Name: HMD Global Oy

Address /Post: Bertel Jungin aukio 9,02600 Espoo,Finland
Contact: NA

Email: NA

Telephone: NA

Fax: NA

2.2. Manufacturer Information

Company Name: HMD Global Oy

Address /Post: Bertel Jungin aukio 9,02600 Espoo,Finland
Contact: NA

Email: NA

Telephone: NA

Fax: NA

©Copyright. All rights reserved by CTTL.
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3. Equipment Under Test (EUT) and Ancillary Equipment (AE)
3.1. About EUT

Description Phone

Model Name TA-1182

FCCID 2AJOTTA-1182

Antenna Embedded

Output power 26.36dBm maximum EIRP measured for Band2
Extreme vol. Limits 3.6VDC to 4.4VDC (nominal: 3.9VDC)

Extreme temp. Tolerance -10°C to +55°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 Ildentification of EUT used during the test

EUT ID* IMEI HW Version SW Version Date of receipt
UT36a 352910100009228 1.0 00vZzw_0_150 2019-02-26
UT42a 352910100007198 1.0 00vZzw_0_150 2019-02-26

*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
AE1
Model WT241
Manufacturer Jiade Energy Technology(Zhuhai) Co.,Ltd.
Capacitance 4000mAh

*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 phone with embedded 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 10-1-18
Edition
FCC Part 22 PUBLIC MOBILE SERVICES 10-1-18
Edition
FCC Part 27 MISCELLANEOUS WIRELESS COMMUNICATIONS 10-1-18
SERVICES Edition

ANSI/TIA-603-E Land Mobile FM or PM Communications Equipment 2016

Measurement and Performance Standards
TIA-102.CAAA-E DIGITAL C4FMCQPSK TRANSCEIVER MEASUREMENT 2016
METHODS
ANSI C63.26 American National Standard for Compliance Testing of 2015
Transmitters Used in Licensed Radio Services
KDB 971168 D01 MEASUREMENT GUIDANCE FOR CERTIFICATION OF v03r01
LICENSED DIGITAL TRANSMITTERS

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

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

Min. =15 °C, Max. =35 °C

Temperature

Relative humidity Min. =20 %, Max. = 80 %
Shielding effectiveness >110dB

Electrical insulation >2 MQ

Ground system resistance <05 Q

Fully-anechoic chamber FAC-3 (9 meters X 6.5 meters X 4 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 (Svswr)

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

Uniformity of field strength

Between 0 and 6 dB, from 80 to 4000 MHz

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

6.1. Summary of test results

Abbreviations used in this clause:

P Pass
: F Fail
Verdict Column -
NA Not applicable
NM Not measured
i The test is performed in test location A, B, C or D which
Location Column A/B/C/D . , . .
are described in section 1.1 of this report
LTE Band 2
Clause in Section in .
Items Test Name . Verdict
FCC rules this report
1 Output Power 24.232(c) A.1 P
_ - 24.238(a),
2 Emission Limit 21051 A2 P
- 24.235,
3 Frequency Stability > 1055 A3 P
4 Occupied Bandwidth | 2.1049(h)(i) A4 P
5 Emission Bandwidth 24.238(a) A.5 P
6 Band Edge 24.238(a) A6 =
Compliance
Conducted Spurious | 24.238,
/ Emission 2.1057 AT P
Peak to Average
8 Power Ratio 24.232 (d) A.8 P
LTE Band 5
Ci i Section i
Items Test Name ause in e.c lon in Verdict
FCC rules this report
2.1046
1 Output Power S (@), A1 P
22.913(a)
. - 22.917,
2 Emission Limit 2 1051 A2 P
- 22.235,
3 Frequency Stability 2 1055 A3 P
4 Occupied Bandwidth | 2.1049(h)(i) A4 P
5 Emission Bandwidth 22.917(b) A5 P
g | Band Edge 22.917(b) A6 P
Compliance
7 Conducted Spurious 22.917, A7 P
Emission 2.1057

©Copyright. All rights reserved by CTTL.



(ﬂl%l")

No. 119260257-WMDO03

Page 11 of 151

LTE Band 13
Cl i Section i
Items Test Name ause in e-c fonin Verdict
FCC rules this report
1 Output Power 27.50(b)(10) A.1 P
. . 27.53(c),
2 Emission Limit 21051 A.2 P
3 Frequency Stability | 27.54, 2.1055 A.3 P
Occupied 2.1049(h)(i)
4 | Bandwidth Ad P
5 Emission Bandwidth | 27.53(c) A.5 P
6 Band Edge 27.53(c) A6 =
Compliance
Conducted Spurious | 27.53(c),
! Emission 2.1057 AT P
Peak to Average
8 Power Ratio 27.50(a) A.8 P
LTE Band 66
Clause in Section in .
Items Test Name . Verdict
FCC rules this report
1 Output Power 27.50(d)(4) A.1 P
o - 27.53(h),
2 Emission Limit 21051 A2 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) A.5 P
6 Band Edge 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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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
series Calibration
NO. Description TYPE number MANUFACTURE C';;?;E interval
1 EMI Antenna VULB9163 9163-235 Schwarzbeck 2019-11-20 1 year
2 EMI Antenna 3117 00058889 ETS-Lindgren 2020-01-12 3 years
3 EMI Antenna 3117 00119024 ETS-Lindgren 2020-01-21 3 years
Universal Radio
4 Communication CMW500 159082 R&S 2019-12-25 1 year
Tester
5 Spectrum FSU26 200030 R&S 2019-06-04 1 year
Analyzer
6 EMI Antenna 9117 167 Schwarzbeck 2019-04-13 1 year
7 Signal Generator N5183A | MY49060052 Agilent 2019-03-31 1 year
8 Climate chamber SH-242 93008556 ESPEC 2019-12-21 2 year
14 Test Receiver E4440A | MY48250642 Agilent 2019-03-31 1 year
Universal Radio
10 Communication CMW500 143008 R&S 2019-11-26 1 year
Tester
11 Power Amplifier 581G4 0341863 AR /
Universal Radio
12 Communication MT8821C | 6201623363 Anritsu 2019-07-21 1 year
Tester
Universal Radio
13 Communication MT8821C | 6201763159 Anritsu 2019-07-18 1 year
Tester
Test Software Utilized
Test Item Test Software and Version Software Vendor

ERP/EIRP/RSE

Tile V7.2.3.5

ETS-Lindgren

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

A.1 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 64QAM
1909.3 23.60 22.47 20.97
1 RB high 1880.0 23.36 22.47 20.85
1850.7 23.49 22.38 21.00
1909.3 23.45 22.49 21.01
1 RB low 1880.0 23.56 22.54 20.96
1850.7 23.42 22.86 21.07
1.4MHz
1909.3 23.59 22.76 21.14
50% RB mid 1880.0 23.63 22.53 21.08
1850.7 23.70 22.60 21.06
1909.3 22.66 21.59 19.86
100% RB 1880.0 22.51 21.73 19.98
1850.7 22.53 21.47 19.93

©Copyright. All rights reserved by CTTL.
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1908.5 23.34 22.58 21.02
1 RB high 1880.0 23.55 22.51 20.96
1851.5 23.61 22.32 21.03
1908.5 23.44 22.59 21.03
1 RB low 1880.0 23.68 22.88 21.05
1851.5 23.65 22.86 20.95
3MHz
1908.5 22.52 21.46 19.98
50% RB mid 1880.0 22.52 21.42 19.97
1851.5 22.70 21.69 20.11
1908.5 22.50 21.42 19.94
100% RB 1880.0 22.59 21.53 19.94
1851.5 22.68 21.69 19.95
1907.5 23.35 22.24 21.05
1 RB high 1880.0 23.48 22.14 20.96
1852.5 23.32 22.43 21.02
1907.5 23.34 22.31 21.08
5MHz 1 RB low 1880.0 23.67 2217 21.04
1852.5 23.40 22.34 21.01
1907.5 22.52 21.66 19.99
50% RB mid 1880.0 22.64 21.51 19.91
1852.5 22.82 21.63 20.12
©Copyright. All rights reserved by CTTL.
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1907.5 22.49 21.59 19.95
100% RB 1880.0 22.63 21.66 19.92
1852.5 22.67 21.70 19.91
1905.0 23.60 22.71 21.00
1 RB high 1880.0 23.64 22.87 20.93
1855.0 23.53 22.64 21.05
1905.0 23.58 2274 21.01
1 RB low 1880.0 23.56 22.10 21.00
1855.0 23.64 22.49 20.97
10MHz
1905.0 22.59 21.58 20.02
50% RB mid 1880.0 22,61 2155 19.93
1855.0 22.73 21.80 20.09
1905.0 22.52 21.51 19.89
100% RB 1880.0 2253 21.61 19.95
1855.0 22.61 21.66 19.92
1902.5 23.73 22.73 20.97
1 RB high 1880.0 23.38 22.57 20.89
1857.5 23.45 22.89 20.99
15MHz 19025
23.61 22.46 21.08
1 RB low 1880.0 23.54 22.65 21.03
1857.5 23.61 22.95 21.02
©Copyright. All rights reserved by CTTL.
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19025 22.51 21.45 20.06
50% RB mid 1880.0 22.54 21.60 19.97
1857.5 22.61 21.53 20.17
19025 22.36 21.53 19.94
100% RB 1880.0 22.41 21.55 19.95
1857.5 22.57 21.60 19.93
1900.0 23.75 22.61 21.02
1 RB high 1880.0 23.19 22.51 20.93
1860.0 23.28 22.25 21.01
1900.0 23.53 22.23 21.05
1 RB low 1880.0 23.44 22.11 21.04
1860.0 23.45 22.09 21.02
20MHz
1900.0 22.54 21.65 20.05
50% RB mid 1880.0 22.61 21.49 19.94
1860.0 22.65 21.66 20.14
1900.0 22.54 21.45 19.92
100% RB 1880.0 22.47 21.42 19.96
1860.0 22.66 21.63 19.97

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

andwi size/offse requency (MHz) QPSK 160AM 640AM
848.3 23.71 22.91 21.54

1 RB high 836.5 23.97 22.88 21.53

824.7 23.99 22.89 21.45
848.3 24.09 22.88 21.37
1 RB low 836.5 23.97 22.83 21.70
824.7 23.92 23.11 21.50
1.4MHz
848.3 2414 22.88 21.77
50% RB mid 836.5 24.03 22.75 21.89
824.7 24.18 23.05 21.87
848.3 22.98 22.13 20.73
100% RB 836.5 22.91 22.18 20.70
824.7 23.12 22.05 20.69
847.5 23.80 22.94 21.47
1 RB high 836.5 23.98 22.86 21.53
825.5 24.21 23.39 21.49
847.5 23.95 22.95 21.43
3MHz
1 RB low 836.5 24.13 22.78 21.69
825.5 24.06 23.25 21.50
847.5 23.02 22.12 20.87
50% RB mid
836.5 22.92 22.35 20.85
©Copyright. All rights reserved by CTTL.
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825.5 23.06 22.05 20.64
847.5 22.98 22.08 20.69
100% RB 836.5 22.91 22.01 20.76
825.5 23.12 22.19 20.64
846.5 23.86 22.64 21.47
1 RB high 836.5 23.92 22.80 21.57
826.5 23.90 22.99 21.52
846.5 23.87 22.74 21.44
1 RB low 836.5 24.14 22.55 21.76
826.5 24.00 23.09 21.51
5MHz
846.5 23.02 21.84 20.98
50% RB mid 836.5 23.01 22.08 20.85
826.5 23.06 22.10 20.64
846.5 22.95 21.79 20.71
100% RB 836.5 22.95 22.04 20.68
826.5 23.11 22.08 20.67
844.0 23.93 22.89 21.54
1 RB high 836.5 24.19 23.06 21.56
10MHz 829.0 23.96 23.38 21.52
844.0 23.83 22.78 21.43
1 RB low
836.5 24.07 22.81 21.74
©Copyright. Al rights reserved by CTTL.
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829.0 23.98 22.91 21.50
844.0 23.03 22.08 20.94
50% RB mid 836.5 23.00 22.02 20.85
829.0 22.97 22.00 20.62
844.0 23.02 21.85 20.73
100% RB 836.5 22.90 21.80 20.73
829.0 23.06 2217 20.68

©Copyright. All rights reserved by CTTL.
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LTE band 13
Bandwidth | RB size/offset | F MH Power(dBm)
andwi size/offse requency (MHz) QPSK 160AM 640AM
784.5 23.77 22.73 21.59
782 23.73 22.67 21.28
779.5 23.97 22.71 21.45
784.5 23.86 22.49 21.46
782 24.22 22.65 21.28
779.5 24.10 23.40 21.62
5MHz
784.5 22.80 22.00 20.68
50% RB mid 782 22.94 21.89 20.93
779.5 23.17 22.23 20.63
784.5 22.93 22.03 20.74
100% RB 782 22.92 21.99 20.65
779.5 23.09 22.08 20.71
1 RB high 782.0 24.05 22.59 21.20
1 RB low 782.0 23.92 22.65 21.72
10MHz
50% RB mid 782.0 22.89 22.05 20.79
100% RB 782.0 22.97 21.77 20.58

©Copyright. All rights reserved by CTTL.
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Bandwidth | RB size/offset | F MH Power(dBm)

andwi size/offse requency (MHz) QPSK 160AM 640AM
1779.3 23.43 22.86 20.85

1 RB high 1745.0 23.27 22.63 20.69

1710.7 23.46 22.57 20.82
1779.3 23.54 22.52 20.84
1 RB low 1745.0 23.33 22.46 20.73
1710.7 23.42 22.10 20.79
1.4MHz
1779.3 23.88 22.39 20.82
50% RB mid 1745.0 23.51 21.90 21.10
1710.7 23.46 22.39 20.96
1779.3 22 .47 21.76 19.51
100% RB 1745.0 22.55 21.29 19.34
1710.7 22.42 21.18 19.59
1778.5 23.58 22.42 20.80
1 RB high 1745.0 23.44 22.12 20.64
17115 23.34 22.49 20.83
1778.5 23.76 22.90 20.83
3MHz
1 RB low 1745.0 23.50 22.96 20.77
17115 23.54 22.43 20.75
1778.5 22.61 21.80 19.82
50% RB mid
1745.0 22.50 21.83 19.76
©Copyright. All rights reserved by CTTL.
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17115 22.51 21.29 19.72
1778.5 22.69 21.50 19.56
100% RB 1745.0 22.51 21.47 19.42
17115 22.50 21.28 19.59
1777.5 23.74 22.01 20.81
1 RB high 1745.0 23.10 22.13 20.61
17125 23.25 22.66 20.80
1777.5 23.63 21.86 20.85
1 RB low 1745.0 23.25 22.07 20.79
17125 23.54 21.92 20.72
5MHz
1777.5 22.73 21.62 19.80
50% RB mid 1745.0 22.51 21.52 19.82
17125 22.50 21.48 19.65
1777.5 22.60 21.78 19.53
100% RB 1745.0 22.49 21.50 19.41
17125 22.43 21.52 19.55
1775.0 23.62 22.74 20.87
1 RB high 1745.0 23.42 22.74 20.68
10MHz 1715.0 23.41 22.44 20.85
1775.0 23.49 22.32 20.84
1 RB low
1745.0 23.50 22.60 20.76
©Copyright. Al rights reserved by CTTL
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23.45 22.23 20.73

1715.0
19.89

1775.0 22.67 21.55
19.74

1745.0 22.60 21.62

50% RB mid
19.72

1715.0 22.46 21.57
21.48 19.52

1775.0 22.57
19.42

22.57 21.59

100% RB

1745.0

19.64

1715.0

22.41 21.45

22.85

20.85

17725

23.61

1 RB high

1745.0

23.30

22.02

20.67

20.81

1717.5

23.42

23.67

22.42

22.69

20.84

1772.5

20.80

1 RB low

1745.0

23.46

22.85

20.76

17175

23.36

22

.95

19.90

21.53

15MHz

50% RB mid

1772.5

22.52

19.81

1745.0

22.51

21.55

1717.5

22.44

21.34

21.55

19.69

19.58

100% RB

17725

22.57

19.36

1745.0

22.57

21.57

19.62

1717.5

22.45

21.43

22.46

20.86

20MHz

1 RB high

1770.0

23.64

20.66

22.32

23.28

1745.0
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1720.0 23.08 21.97 20.82
1770.0 23.46 22.27 20.84
1 RB low 1745.0 23.37 22.03 20.77
1720.0 22.97 21.80 20.78
1770.0 22.46 21.51 19.87
50% RB mid 1745.0 22.49 21.43 19.79
1720.0 22.38 21.46 19.71
1770.0 22.33 21.30 19.55
100% RB 1745.0 22.49 21.47 19.41
1720.0 22.42 21.36 19.61
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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 22.913(a) specifies “Mobile stations are limited to 2.0 watts EIRP.”.

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”.

A.1.3.2 Method of Measurement

The measurements procedures in TIA-603E-2016 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
<t
e
D
=
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.

Signal
Substitute Generator
Antenna 5
-
: [ ““H%I §
T eceiving Antenna
o
g

| P

A

aaaaaaaa

In the chamber, a 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 (Pwmea) 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 (Pwmea) 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 (Pd), the substitution antenna Gain (Ga) and the amplifier Gain (Pag) should be
recorded after test.
The measurement results are obtained as described below:
Power (EIRP) = Pyea- Pag - Pai - 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

Ga Antenna
Frequency(MHz) | Pwmea(dBm) | Pa(dB) | Pag(dB) EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi)
1850.70 -20.95 | 2.92 | 43.75 4.87 24.75 33.00 8.25 \%
1880.00 -19.59 | 2.85 | 43.75 4.82 26.13 33.00 6.87 V
1909.30 -20.13 | 2.87 | 43.77 4.76 25.53 33.00 7.47 H
LTE Band 2_3MHz_QPSK
Ga Antenna
Frequency(MHz) | Pmea(dBm) | Pc(dB) | Pag(dB) EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi)
1851.50 -20.96 | 2.87 | 43.75 4.87 24.79 33.00 8.21 \%
1880.00 -19.58 | 2.85 | 43.75 4.82 26.14 33.00 6.86 \%
1908.50 -20.14 | 2.89 | 43.78 4.76 25.51 33.00 7.49 H
LTE Band 2_5MHz_QPSK
Ga Antenna
Frequency(MHz) | Pwmea(dBm) | Pa(dB) | Pag(dB) EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi)
1852.50 -21.02 | 2.87 | 43.75 4.87 24.73 33.00 8.27 \%
1880.00 -19.48 | 2.85 | 43.75 4.82 26.24 33.00 6.76 \%
1907.50 -20.29 | 2.84 | 43.77 4.77 25.41 33.00 7.59 H
LTE Band 2_10MHz_QPSK
Ga Antenna
Frequency(MHz) | Pwmea(dBm) | Pc(dB) | Pag(dB) EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi)
1855.00 -21.02 | 2.88 | 43.74 4.86 24.70 33.00 8.30 H
1880.00 -19.64 | 2.85 | 43.75 4.82 26.08 33.00 6.92 \%
1905.00 -20.46 | 2.87 | 43.77 4.77 25.21 33.00 7.79 H
LTE Band 2_15MHz_QPSK
Ga Antenna
Frequency(MHz) | Pwmea(dBm) | Pa(dB) | Pag(dB) EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi)
1857.50 -21.07 | 2.87 | 43.75 4.86 24.67 33.00 8.33 V
1880.00 -19.72 | 2.85 | 43.75 4.82 26.00 33.00 7.00 \%
1902.50 -20.77 | 2.86 | 43.77 4.78 24.92 33.00 8.08 H
LTE Band 2_20 MHz_QPSK
Ga Antenna
Frequency(MHz) | Pwmea(dBm) | Pca(dB) | Pag(dB) EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi)
1860.00 -20.93 | 2.86 | 43.75 4.85 24.81 33.00 8.19 \%
1880.00 -19.36 | 2.85 | 43.75 4.82 26.36 33.00 6.64 \%
1900.00 -20.56 | 2.87 | 43.77 4.78 2512 33.00 7.88 H
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LTE Band 2_1.4MHz_16QAM

Ga Antenna

Frequency(MHz) | Pwmea(dBm) | Pa(dB) | Pag(dB) EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi)
1850.70 -21.65 | 292 | 43.75 4.87 24.05 33.00 8.95 H
1880.00 -20.14 | 2.85 | 43.75 4.82 25.58 33.00 7.42 \Y,
1909.30 -21.28 | 2.87 | 43.77 4.76 24.38 33.00 8.62 H

LTE Band 2_3MHz_16QAM

Ga Antenna

Frequency(MHz) | Pwmea(dBm) | Pa(dB) | Pag(dB) EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi)
1851.50 -21.81 | 2.87 | 43.75 4.87 23.94 33.00 9.06 H
1880.00 -20.11 | 2.85 | 43.75 4.82 25.61 33.00 7.39 \%
1908.50 -21.23 | 2.89 | 43.78 4.76 24.42 33.00 8.58 H

LTE Band 2_5MHz_16QAM

Ga Antenna

Frequency(MHz) | Pwmea(dBm) | Pa(dB) | Pag(dB) EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi)
1852.50 -21.79 | 2.87 | 43.75 4.87 23.96 33.00 9.04 H
1880.00 -20.78 | 2.85 | 43.75 4.82 24.94 33.00 8.06 \Y,
1907.50 -21.27 | 2.84 | 43.77 4.77 24.43 33.00 8.57 H

LTE Band 2_10MHz_16QAM

Ga Antenna

Frequency(MHz) | Pwmea(dBm) | Pa(dB) | Pag(dB) EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi)
1855.00 -22.19 | 2.88 | 43.74 4.86 23.53 33.00 9.47 H
1880.00 -20.51 | 2.85 | 43.75 4.82 25.21 33.00 7.79 \%
1905.00 -21.31 | 2.87 | 43.77 4.77 24.36 33.00 8.64 H
LTE Band 2_15MHz_16QAM
Ga Antenna
Frequency(MHz) | Pwmea(dBm) | Pa(dB) | Pag(dB) EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi)
1857.50 -22.34 | 2.87 | 43.75 4.86 23.40 33.00 9.60 \%
1880.00 -20.45 | 2.85 | 43.75 4.82 25.27 33.00 7.73 \%
1902.50 -21.83 | 2.86 | 43.77 4.78 23.86 33.00 9.14 H
LTE Band 2_20 MHz_16QAM
Ga Antenna
Frequency(MHz) | Pwmea(dBm) | Pca(dB) | Pag(dB) EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi)
1860.00 -22.02 | 2.86 | 43.75 4.85 23.72 33.00 9.28 \%
1880.00 -20.39 | 2.85 | 43.75 4.82 25.33 33.00 7.67 \%
1900.00 -21.17 | 2.87 | 43.77 4.78 24 .51 33.00 8.49 H
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LTE Band 2_1.4MHz_64QAM

Ga Antenna

Frequency(MHz) | Pwmea(dBm) | Pa(dB) | Pag(dB) EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi)
1850.70 -22.76 | 2.92 | 43.75 4.87 22.94 33.00 10.06 H
1880.00 -21.95 | 2.85 | 43.75 4.82 23.77 33.00 9.23 \Y,
1909.30 -21.91 | 2.87 | 43.77 4.76 23.75 33.00 9.25 H

LTE Band 2_3MHz_64QAM

Ga Antenna

Frequency(MHz) | Pwmea(dBm) | Pa(dB) | Pag(dB) EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi)
1851.50 -23.44 | 2.87 | 43.75 4.87 22.31 33.00 10.69 H
1880.00 -21.93 | 2.85 | 43.75 4.82 23.79 33.00 9.21 \%
1908.50 -22.20 | 2.89 | 43.78 4.76 23.45 33.00 9.55 H

LTE Band 2_5MHz_64QAM

Ga Antenna

Frequency(MHz) | Pwmea(dBm) | Pa(dB) | Pag(dB) EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi)
1852.50 -23.26 | 2.87 | 43.75 4.87 22.49 33.00 10.51 H
1880.00 -22.00 | 2.85 | 43.75 4.82 23.72 33.00 9.28 \Y,
1907.50 -22.39 | 2.84 | 43.77 4.77 23.31 33.00 9.69 H

LTE Band 2_10MHz_64QAM

Ga Antenna

Frequency(MHz) | Pwmea(dBm) | Pc(dB) | Pag(dB) EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi)
1855.00 -23.31 | 2.88 | 43.74 4.86 22.41 33.00 10.59 H
1880.00 -21.98 | 2.85 | 43.75 4.82 23.74 33.00 9.26 \%
1905.00 -22.49 | 2.87 | 43.77 4.77 23.18 33.00 9.82 H
LTE Band 2_15MHz_64QAM
Ga Antenna
Frequency(MHz) | Pwmea(dBm) | Pa(dB) | Pag(dB) EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi)
1857.50 -23.19 | 2.87 | 43.75 4.86 22.55 33.00 10.45 H
1880.00 -21.97 | 2.85 | 43.75 4.82 23.75 33.00 9.25 \%
1902.50 -22.71 2.86 | 43.77 4.78 22.98 33.00 10.02 H
LTE Band 2_20 MHz_64QAM
Ga Antenna
Frequency(MHz) | Pwmea(dBm) | Pca(dB) | Pag(dB) EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi)
1860.00 -22.91 2.86 | 43.75 4.85 22.83 33.00 10.17 H
1880.00 -21.96 | 2.85 | 43.75 4.82 23.76 33.00 9.24 \%
1900.00 -22.85 | 2.87 | 43.77 4.78 22.83 33.00 10.17 H
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LTE Band 5- ERP 22.913(a)

Limits:

<38.45dBm (7W)

LTE Band 5_1.4MHz_QPSK
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Ga Antenna | Correction
Frequency(MHz) | Pwmea(dBm) | Pa(dB) | Pag(dB) ERP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi) (dB)
824.70 -19.67 | 2.26 | 45.79 0.95 2.15 22.66 38.45 15.79 H
836.50 -19.21 | 2.26 | 45.66 0.82 2.15 22.86 38.45 15.59 H
848.30 -19.97 | 2.27 | 45.55 0.80 2.15 21.96 38.45 16.49 H
LTE Band 5_3MHz_QPSK
Ga Antenna | Correction
Frequency(MHz) | Pwmea(dBm) | Pa(dB) | Pag(dB) ERP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi) (dB)
825.50 -19.62 | 2.26 | 45.79 0.94 2.15 22.70 38.45 15.75 H
836.50 -19.50 | 2.26 | 45.66 0.82 2.15 22.57 38.45 15.88 H
847.50 -20.09 | 2.27 | 45.56 0.81 2.15 21.86 38.45 16.59 H
LTE Band 5_5MHz_QPSK
Ga Antenna | Correction
Frequency(MHz) | Pwmea(dBm) | Pc(dB) | Pag(dB) ERP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi) (dB)
826.50 -19.65 | 2.25 | 45.77 0.93 2.15 22.65 38.45 15.80 H
836.50 -19.47 | 2.26 | 45.66 0.82 2.15 22.60 38.45 15.85 H
846.50 -19.94 | 2.26 | 45.56 0.82 2.15 22.03 38.45 16.42 H
LTE Band 5_10MHz_QPSK
Ga Antenna | Correction
Frequency(MHz) | Pwmea(dBm) | Pc(dB) | Pag(dB) ERP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi) (dB)
829.00 -19.55 | 2.13 | 45.74 0.90 2.15 22.81 38.45 | 15.64 H
836.50 -19.16 | 2.26 | 45.66 0.82 2.15 22.91 38.45 | 1554 H
844.00 -20.03 | 2.26 | 45.59 0.82 2.15 2197 | 3845 | 16.48 H
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LTE Band 5_1.4MHz_16QAM
Ga Antenna | Correction
Frequency(MHz) | Pwmea(dBm) | Pca(dB) | Pag(dB) ERP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi) (dB)
824.70 -20.26 | 2.26 | 45.79 0.95 2.15 22.07 38.45 16.38 H
836.50 -19.80 | 2.26 | 45.66 0.82 2.15 22.27 38.45 16.18 H
848.30 -20.85 | 2.27 | 45.55 0.80 2.15 21.08 38.45 17.37 H
LTE Band 5_3MHz_16QAM
Ga Antenna | Correction
Frequency(MHz) | Pwmea(dBm) | Pa(dB) | Pag(dB) ERP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi) (dB)
825.50 -20.92 | 2.26 | 45.79 0.94 2.15 21.40 38.45 17.05 H
836.50 -19.96 | 2.26 | 45.66 0.82 2.15 22.11 38.45 16.34 H
847.50 -21.08 | 2.27 | 45.56 0.81 2.15 20.87 38.45 17.58 H
LTE Band 5_5MHz_16QAM
Ga Antenna | Correction
Frequency(MHz) | Pwmea(dBm) | Pc(dB) | Pag(dB) ERP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi) (dB)
826.50 -20.81 2.25 | 45.77 0.93 2.15 21.49 38.45 16.96 H
836.50 -20.05 | 2.26 | 45.66 0.82 2.15 22.02 38.45 16.43 H
846.50 -20.83 | 2.26 | 45.56 0.82 2.15 2114 | 3845 | 17.31 H
LTE Band 5_10MHz_16QAM
Ga Antenna | Correction
Frequency(MHz) | Pwmea(dBm) | Pc(dB) | Pag(dB) ERP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi) (dB)
829.00 -20.30 | 2.13 | 45.74 0.90 2.15 22.06 38.45 16.39 H
836.50 -20.14 | 2.26 | 45.66 0.82 2.15 21.93 38.45 16.52 H
844.00 -20.64 | 2.26 | 45.59 0.82 2.15 21.36 38.45 17.09 H
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LTE Band 5_1.4MHz_64QAM
Ga Antenna | Correction
Frequency(MHz) | Pwmea(dBm) | Pca(dB) | Pag(dB) ERP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi) (dB)
824.70 -21.55 | 2.26 | 45.79 0.95 2.15 20.78 38.45 17.67 H
836.50 -21.16 | 2.26 | 45.66 0.82 2.15 20.91 38.45 17.54 H
848.30 -22.16 | 2.27 | 45.55 0.80 2.15 19.77 38.45 18.68 H
LTE Band 5_3MHz_64QAM
Ga Antenna | Correction
Frequency(MHz) | Pwmea(dBm) | Pa(dB) | Pag(dB) ERP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi) (dB)
825.50 -22.11 2.26 | 45.79 0.94 2.15 20.21 38.45 18.24 H
836.50 -21.45 | 2.26 | 45.66 0.82 2.15 20.62 38.45 17.83 H
847.50 -2213 | 2.27 | 45.56 0.81 2.15 19.82 38.45 18.63 H
LTE Band 5_5MHz_64QAM
Ga Antenna | Correction
Frequency(MHz) | Pwmea(dBm) | Pc(dB) | Pag(dB) ERP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi) (dB)
826.50 -21.83 | 2.25 | 45.77 0.93 2.15 20.47 38.45 17.98 H
836.50 -21.38 | 2.26 | 45.66 0.82 2.15 20.69 38.45 17.76 H
846.50 -22.12 | 2.26 | 45.56 0.82 2.15 19.85 38.45 18.60 H
LTE Band 5_10MHz_64QAM
Ga Antenna | Correction
Frequency(MHz) | Pwmea(dBm) | Pc(dB) | Pag(dB) ERP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi) (dB)
829.00 2142 | 213 | 45.74 0.90 2.15 2094 | 3845 | 17.51 H
836.50 -21.24 | 2.26 | 45.66 0.82 2.15 20.83 38.45 17.62 H
844.00 -21.77 | 2.26 | 45.59 0.82 2.15 20.23 38.45 18.22 H

©Copyright. All rights reserved by CTTL.




([IEII\)

LTE Band 13- ERP 27.50(b)(10)

Limits:

<34.77 dBm (3W)

LTE Band 13_5MHz_QPSK
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Ga Antenna | Correction
Frequency(MHz) | Pwmea(dBm) | Pc(dB) | Pag(dB) ERP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi) (dB)
779.50 -20.57 | 2.01 | 45.64 0.04 2.15 20.95 34.77 13.82 V
782.00 -20.35 | 2.01 | 45.65 0.09 2.15 21.23 34.77 13.54 \%
784.50 -20.34 | 2.01 | 45.67 0.16 2.15 21.33 34.77 13.44 \%
LTE Band 13_10MHz_QPSK
Ga Antenna | Correction
Frequency(MHz) | Pwmea(dBm) | Pa(dB) | Pag(dB) ERP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi) (dB)
782.00 -20.16 | 2.01 | 45.65 0.09 2.15 21.42 34.77 13.35 \Y%
LTE Band 13_5MHz_16QAM
Ga Antenna | Correction
Frequency(MHz) | Pwmea(dBm) | Pc(dB) | Pag(dB) ERP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi) (dB)
779.50 -21.54 | 2.01 | 45.64 0.04 2.15 19.98 34.77 14.79 \Y%
782.00 -21.55 | 2.01 | 45.65 0.09 2.15 20.03 34.77 14.74 \Y
784.50 -21.07 | 2.01 | 45.67 0.16 2.15 20.60 34.77 14.17 \Y
LTE Band 13_10MHz_16QAM
Ga Antenna | Correction
Frequency(MHz) | Pwmea(dBm) | Pc(dB) | Pag(dB) ERP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi) (dB)
782.00 -21.31 | 2.01 | 45.65 0.09 2.15 20.27 34.77 14.50 \%
LTE Band 13_5MHz_64QAM
Ga Antenna | Correction
Frequency(MHz) | Pwmea(dBm) | Pc(dB) | Pag(dB) ERP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi) (dB)
779.50 -22.85 | 2.01 | 45.64 0.04 2.15 18.67 34.77 16.10 \Y,
782.00 -22.56 | 2.01 | 45.65 0.09 2.15 19.02 34.77 15.75 \Y;
784.50 -22.55 | 2.01 | 45.67 0.16 2.15 19.12 34.77 15.65 \%
LTE Band 13_10MHz_64QAM
Ga Antenna | Correction
Frequency(MHz) | Pwmea(dBm) | Pc(dB) | Pag(dB) ERP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi) (dB)
782.00 -22.85 | 2.01 | 45.65 0.09 2.15 18.73 34.77 16.04 \
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LTE Band 66- EIRP 27.50(d)
Limits: <30dBm (1W)
LTE Band 66_1.4MHz_QPSK

Ga Antenna
Frequency(MHz) | Pwmea(dBm) | Pa(dB) | Pag(dB) EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi)
1710.70 -29.02 | 3.17 | 4410 5.12 23.37 33.00 9.63 H
1745.00 -29.59 | 3.68 | 44.16 5.06 23.31 33.00 9.69 H
1779.30 -27.49 | 3.04 | 44.03 5.00 24.58 33.00 8.42 H

LTE Band 66_3MHz_QPSK

Ga Antenna
Frequency(MHz) | Pmea(dBm) | Pa(dB) | Pag(dB) EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi)
1711.50 -29.62 | 340 | 44.10 512 23.00 33.00 10.00 H
1745.00 -29.86 | 3.68 | 44.16 5.06 23.04 33.00 9.96 H
1778.50 -27.50 | 3.04 | 44.03 5.00 24.57 33.00 8.43 H
LTE Band 66_5MHz_QPSK
Ga Antenna
Frequency(MHz) | Pwmea(dBm) | Pa(dB) | Pag(dB) EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi)
1712.50 -22.66 | 3.66 | 44.10 5.12 22.90 33.00 10.10 H
1745.00 -22.19 | 3.68 | 44.16 5.06 23.35 33.00 9.65 H
1777.50 -21.93 | 3.04 | 44.04 5.00 24.07 33.00 8.93 H
LTE Band 66_10MHz_QPSK
Ga Antenna
Frequency(MHz) | Pwmea(dBm) | Pc(dB) | Pag(dB) EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi)
1715.00 -23.14 | 3.56 | 44.10 5.11 22.51 33.00 10.49 H
1745.00 -2242 | 3.68 | 44.16 5.06 23.12 33.00 9.88 H
1775.00 -21.78 | 3.05 | 44.05 5.01 24.22 33.00 8.78 \Y
LTE Band 66_15MHz_QPSK
Ga Antenna
Frequency(MHz) | Pwmea(dBm) | Pa(dB) | Pag(dB) EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi)
1717.50 -23.63 | 3.47 | 44.11 5.11 2212 33.00 10.88 H
1745.00 -22.54 | 3.68 | 44.16 5.06 23.00 33.00 10.00 H
1772.50 -22.44 | 3.05 | 44.06 5.01 23.58 33.00 9.42 \%
LTE Band 66_20MHz_QPSK
Ga Antenna
Frequency(MHz) | Pwmea(dBm) | Pca(dB) | Pag(dB) EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi)
1720.00 -23.85 | 3.37 | 44.11 5.10 21.99 33.00 11.01 \%
1745.00 -22.52 | 3.68 | 44.16 5.06 23.02 33.00 9.98 \%
1770.00 -22.40 | 3.05 | 44.07 5.01 23.64 33.00 9.36 H
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LTE Band 66_1.4MHz_16QAM
Ga Antenna
Frequency(MHz) | Pwmea(dBm) | Pa(dB) | Pag(dB) EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi)
1710.70 -30.54 | 3.17 | 4410 5.12 21.85 33.00 11.15 H
1745.00 -30.97 | 3.68 | 44.16 5.06 21.93 33.00 11.07 H
1779.30 -28.95 | 3.04 | 44.03 5.00 23.12 33.00 9.88 H
LTE Band 66_3MHz_16QAM
Ga Antenna
Frequency(MHz) | Pwmea(dBm) | Pa(dB) | Pag(dB) EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi)
1711.50 -31.16 | 3.40 | 44.10 5.12 21.46 33.00 11.54 H
1745.00 -31.55 | 3.68 | 44.16 5.06 21.35 33.00 11.65 H
1778.50 -28.78 | 3.04 | 44.03 5.00 23.29 33.00 9.71 H
LTE Band 66_5MHz_16QAM
Ga Antenna
Frequency(MHz) | Pwmea(dBm) | Pa(dB) | Pag(dB) EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi)
1712.50 -24.19 | 3.66 | 44.10 5.12 21.37 33.00 11.63 H
1745.00 -24.14 | 3.68 | 44.16 5.06 21.40 33.00 11.60 V
1777.50 -23.22 | 3.04 | 44.04 5.00 22.78 33.00 10.22 H
LTE Band 66_10MHz_16QAM
Ga Antenna
Frequency(MHz) | Pwmea(dBm) | Pc(dB) | Pag(dB) EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi)
1715.00 -24.22 | 3.56 | 44.10 51 21.43 33.00 11.57 H
1745.00 -23.90 | 3.68 | 44.16 5.06 21.64 33.00 11.36 H
1775.00 -23.27 | 3.05 | 44.05 5.01 22.73 33.00 10.27 H
LTE Band 66_15MHz_16QAM
Ga Antenna
Frequency(MHz) | Pwmea(dBm) | Pa(dB) | Pag(dB) EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi)
1717.50 -25.07 | 3.47 | 44.11 51 20.68 33.00 12.32 H
1745.00 -23.52 | 3.68 | 44.16 5.06 22.02 33.00 10.98 \%
1772.50 -23.52 | 3.05 | 44.06 5.01 22.50 33.00 10.50 H
LTE Band 66_20MHz_16QAM
Ga Antenna
Frequency(MHz) | Pwmea(dBm) | Pca(dB) | Pag(dB) EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi)
1720.00 -24.81 3.37 | 44.11 5.10 21.03 33.00 11.97 \%
1745.00 -23.45 | 3.68 | 44.16 5.06 22.09 33.00 10.91 \%
1770.00 -24.01 | 3.05 | 44.07 5.01 22.03 33.00 10.97 H
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LTE Band 66_1.4MHz_64QAM
Ga Antenna
Frequency(MHz) | Pwmea(dBm) | Pa(dB) | Pag(dB) EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi)
1710.70 -31.06 | 3.17 | 44.10 5.12 21.33 33.00 11.67 H
1745.00 -31.58 | 3.68 | 44.16 5.06 21.32 33.00 11.68 H
1779.30 -29.76 | 3.04 | 44.03 5.00 22.31 33.00 10.69 H

LTE Band 66_3MHz_64QAM

Ga Antenna
Frequency(MHz) | Pwmea(dBm) | Pa(dB) | Pag(dB) EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi)
1711.50 -31.69 | 340 | 44.10 512 20.93 33.00 12.07 H
1745.00 -32.25 | 3.68 | 44.16 5.06 20.65 33.00 12.35 H
1778.50 -29.59 | 3.04 | 44.03 5.00 22.48 33.00 10.52 H

LTE Band 66_5MHz_64QAM

Ga Antenna

Frequency(MHz) | Pwmea(dBm) | Pa(dB) | Pag(dB) EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi)
1712.50 -24.92 | 3.66 | 44.10 5.12 20.64 33.00 12.36 H
1745.00 -24.71 | 3.68 | 44.16 5.06 20.83 33.00 12.17 H
1777.50 -24.03 | 3.04 | 44.04 5.00 21.97 33.00 11.03 H

LTE Band 66_10MHz_64QAM

Ga Antenna
Frequency(MHz) | Pwmea(dBm) | Pc(dB) | Pag(dB) EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi)
1715.00 -25.11 3.56 | 44.10 5.11 20.54 33.00 12.46 H
1745.00 -24.77 | 3.68 | 44.16 5.06 20.77 33.00 12.23 H
1775.00 -24.28 | 3.05 | 44.05 5.01 21.72 33.00 11.28 H

LTE Band 66_15MHz_64QAM

Ga Antenna
Frequency(MHz) | Pwmea(dBm) | Pa(dB) | Pag(dB) EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi)
1717.50 -25.69 | 3.47 | 44.11 51 20.06 33.00 12.94 H
1745.00 -24.74 | 3.68 | 44.16 5.06 20.80 33.00 12.20 V
1772.50 -24.77 | 3.05 | 44.06 5.01 21.25 33.00 11.75 H
LTE Band 66_20MHz_64QAM
Ga Antenna
Frequency(MHz) | Pwmea(dBm) | Pca(dB) | Pag(dB) EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dBi)
1720.00 -25.93 | 3.37 | 44.11 5.10 19.91 33.00 13.09 V
1745.00 -24.64 | 3.68 | 44.16 5.06 20.90 33.00 12.10 \%
1770.00 -24.62 | 3.05 | 44.07 5.01 21.42 33.00 11.58 H

Peak EIRP(dBM) = Pyea(-19.36dBm) - G4 (-4.82dBi) - Pag (-43.75dB) - P (2.85dB) = 26.36dBm
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ANALYZER SETTINGS:
RBW = VBW = 8MHz for occupied bandwdiths equal to or less than 5SMHz.

RBW = VBW = 20MHz for occupied bandwidths equal to or greater than 10MHz.

Note: Expanded measurement uncertainty is U = 2.84 dB, k = 2.
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A.2 EMISSION LIMIT

A.2.1 Measurement Method
The measurements procedures in TIA-603E-2016 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
1MHz. 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 5 13 66.

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.

SA

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
5 =]
= i T
= B 1] s T
Lo eceiving Antenna E
c

E % f 1 =)
PHE W

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
connected to the substitution antenna with a cable that has been constructed to not interfere
with the radiation pattern of the antenna. A power (Pwmea) is applied to the input of the

substitution antenna. Adjust the level of the signal generator output until the value of the
©Copyright. All rights reserved by CTTL.
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receiver reaches the previously recorded (P,). The power of signal source (Pwmea) 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 (Ga) 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)=Pwea+ Ppi + 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 22.917,Part 24.238(a), Part 27.53(g), 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.

A.2.3 Measurement Results

Radiated emissions measurements were made only at the upper, middle, and lower carrier
frequencies of the LTE Bands 2 5 13 66. 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 5 13 66 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 26 GHz.
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LTE Band 2, 1.4MHz, QPSK, Channel 18607
Peak Limit . o
Frequency(MHz | Pumea(dB Path Antenn Margin(dB | Polarizatio
. EIRP(dBm (dBm
) m) Loss a Gain ) ) ) n
3702.02 -56.25 6.42 8.48 -54.19 -13.00 41.19 H
5553.02 -46.90 7.18 10.59 -43.49 -13.00 30.49 H
7406.01 -54.33 8.13 12.09 -50.37 -13.00 37.37 \%
9265.01 -54.42 9.07 13.26 -50.23 -13.00 37.23 V
11083.01 -51.10 9.87 13.18 -47.79 -13.00 34.79 H
12918.01 -49.70 10.50 13.45 -46.75 -13.00 33.75 H
LTE Band 2, 1.4MHz, QPSK, Channel 18900
Anten Peak Limit ) L
Frequency(MHz | Puea(dB Path Margin(dB | Polarizatio
na EIRP(dBm (dBm
) m) Loss i ) n
Gain ) )
3760.02 -55.56 6.26 8.56 -53.26 -13.00 40.26 H
5642.02 -47.68 7.27 10.57 -44 .38 -13.00 31.38 \%
7522.01 -52.05 8.30 12.22 -48.13 -13.00 35.13 \%
9406.01 -52.67 9.07 13.34 -48.40 -13.00 35.40 H
11307.01 -51.03 10.00 13.14 -47.89 -13.00 34.89 H
13145.01 -47.55 10.74 13.70 -44 .59 -13.00 31.59 H
LTE Band 2, 1.4MHz, QPSK, Channel 19193
Peak Limit . o
Frequency(MHz | Puea(dB Path | Antenn Margin(dB | Polarizatio
. EIRP(dBm (dBm
) m) Loss a Gain ) ) ) n
3798.02 -56.61 6.14 8.62 -54.13 -13.00 41.13 H
5731.02 -48.43 7.29 10.55 -45.17 -13.00 32.17 \%
7643.01 -563.18 8.17 12.31 -49.04 -13.00 36.04 H
9553.01 -50.29 9.35 13.35 -46.29 -13.00 33.29 H
11429.01 -50.90 9.99 13.11 -47.78 -13.00 34.78 H
13362.01 -48.38 10.57 14.01 -44 .94 -13.00 31.94 H
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LTE Band 2, 1.4MHz, 16QAM, Channel 18607
Frequency(MHz | Puea(dB Path Antenn Peak Limit Margin(dB | Polarizatio
quency( veal | EIRP(@Bm | (dBm gin(
) m) Loss a Gain ) ) )
3702.02 -56.70 6.42 8.48 -54.64 -13.00 41.64 \%
5553.02 -46.26 7.18 10.59 -42.85 -13.00 29.85 H
7409.01 -54.15 8.14 12.09 -50.20 -13.00 37.20 H
9239.01 -54.02 9.02 13.24 -49.80 -13.00 36.80 H
11143.01 -51.53 9.65 13.17 -48.01 -13.00 35.01 H
12913.01 -49.49 10.50 13.45 -46.54 -13.00 33.54 \%
LTE Band 2, 1.4MHz, 16QAM, Channel 18900
Pmea(dB | Path | Antenna Peak Limit Margin(dB | Polarizatio
Frequency(MHz) ) EIRP(dBm
m) Loss Gain ) (dBm) ) n
3760.02 -55.90 6.26 8.56 -53.60 -13.00 40.60 H
5642.02 -48.20 7.27 10.57 -44.90 -13.00 31.90 \%
7522.01 -52.77 8.30 12.22 -48.85 -13.00 35.85 \%
9406.01 -53.39 9.07 13.34 -49.12 -13.00 36.12 H
11272.01 -50.84 9.83 13.15 -47.52 -13.00 34.52 H
13201.01 -47.78 | 10.50 | 13.78 -44.50 -13.00 31.50 H
LTE Band 2, 1.4MHz, 16QAM, Channel 19193
Pwvea(dB Path | Antenna Peak Limit Margin(dB | Polarizatio
Frequency(MHz) ) EIRP(dBm
m) Loss Gain ) (dBm) ) n
3819.02 -56.43 6.08 8.65 -53.86 -13.00 40.86 H
5731.02 -47.46 7.29 10.55 -44.20 -13.00 31.20 \%
7603.01 -54.24 7.99 12.28 -49.95 -13.00 36.95 H
9553.01 -50.83 9.35 13.35 -46.83 -13.00 33.83 H
11425.01 -51.27 | 10.00 | 13.11 -48.16 -13.00 35.16 H
13389.01 -48.18 | 10.57 | 14.04 -44.71 -13.00 31.71 H

©Copyright. All rights reserved by CTTL.




([IEI")

LTE Band 2, 1.4MHz, 64QAM, Channel 18607
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Peak Limit . o
Frequency(MHz | Pumea(dB Path Antenn Margin(dB | Polarizatio
. EIRP(dBm (dBm
) m) Loss a Gain ) ) ) n
3702.02 -565.33 6.42 8.48 -53.27 -13.00 40.27 H
5557.02 -562.70 7.19 10.59 -49.30 -13.00 36.30 H
7403.01 -53.89 8.13 12.08 -49.94 -13.00 36.94 \%
9264.01 -52.53 9.07 13.26 -48.34 -13.00 35.34 H
11067.01 -51.75 9.90 13.19 -48.46 -13.00 35.46 H
12950.01 -49.48 10.49 13.47 -46.50 -13.00 33.50 \%
LTE Band 2, 1.4MHz, 64QAM, Channel 18900
Pvea(dB | Path | Antenna Peak Limit Margin(dB | Polarizatio
Frequency(MHz) ) EIRP(dBm
m) Loss Gain ) (dBm) ) n
3760.02 -53.29 6.26 8.56 -50.99 -13.00 37.99 H
5646.02 -55.72 7.27 10.57 -52.42 -13.00 39.42 H
7520.01 -51.69 8.31 12.22 -47.78 -13.00 34.78 \%
9410.01 -53.54 9.09 13.35 -49.28 -13.00 36.28 H
11240.01 -51.05 9.64 13.15 -47.54 -13.00 34.54 \%
13112.01 -47.44 | 10.88 | 13.66 -44.66 -13.00 31.66 H
LTE Band 2, 1.4MHz, 64QAM, Channel 19193
Pwvea(dB Path | Antenna Peak Limit Margin(dB | Polarizatio
Frequency(MHz) ) EIRP(dBm

m) Loss Gain ) (dBm) ) n
3819.02 -53.33 6.08 8.65 -50.76 -13.00 37.76 H
5730.02 -54.07 7.29 10.55 -50.81 -13.00 37.81 \%
7638.01 -52.37 8.15 12.31 -48.21 -13.00 35.21 \%
9557.01 -50.81 9.34 13.34 -46.81 -13.00 33.81 H
11494.01 -51.03 9.83 13.10 -47.76 -13.00 34.76 H
13411.01 -48.35 | 10.58 | 14.08 -44.85 -13.00 31.85 Vv
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Frequency(MHz) | Puvea(dBm) Path Antehna Correction Peak Limit Margin(dB) | Polarization
Loss Gain (dB) ERP(dBm) | (dBm)
1650.01 -56.06 3.57 5.23 2.15 -56.55 -13.00 43.55 \%
2474.00 -46.54 4.60 6.02 215 -47.27 -13.00 34.27 Vv
3287.02 -54.68 5.28 7.69 215 -54.42 -13.00 41.42 H
4116.02 -55.35 6.04 9.02 215 -54.52 -13.00 41.52 H
4943.01 -55.28 6.70 9.84 215 -54.29 -13.00 41.29 H
5774.01 -54.37 7.23 10.55 215 -53.20 -13.00 40.20 Vv
LTE Band 5, 1.4MHz, QPSK, Channel 20525
Frequency(MHz) | Pumea(dBm) Path Antehna Correction Peak Limit Margin(dB) | Polarization
Loss Gain (dB) ERP(dBm) | (dBm)
1673.01 -57.43 3.58 5.19 2.15 -57.97 -13.00 44,97 H
2510.00 -52.01 4.63 6.12 2.15 -52.67 -13.00 39.67 \%
3347.02 -54.70 5.32 7.83 2.15 -54.34 -13.00 41.34 H
4190.02 -54.91 6.18 9.09 215 -54.15 -13.00 41.15 Vv
5028.01 -55.70 6.57 9.94 215 -54.48 -13.00 41.48 H
5867.01 -53.06 7.29 10.53 215 -51.97 -13.00 38.97 H
LTE Band 5, 1.4MHz, QPSK, Channel 20643
Frequency(MHz) | Pmea(dBm) Path Anterma Correction Peak Limit Margin(dB) | Polarization
Loss Gain (dB) ERP(dBm) | (dBm)
1697.01 -53.20 3.60 5.15 2.15 -53.80 -13.00 40.80 H
2545.00 -50.81 4.66 6.18 2.15 -51.44 -13.00 38.44 V
3389.02 -565.15 5.35 7.93 2.15 -54.72 -13.00 41.72 V
4244.02 -55.44 6.25 9.14 2.15 -54.70 -13.00 41.70 H
5081.01 -55.66 6.72 10.01 2.15 -54.52 -13.00 41.52 H
5946.01 -53.38 7.47 10.51 215 -52.49 -13.00 39.49 Vv
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Frequency(MHz) | Puvea(dBm) Path Antehna Correction Peak Limit Margin(dB) | Polarization
Loss Gain (dB) ERP(dBm) | (dBm)
1650.01 -56.02 3.57 5.23 2.15 -56.51 -13.00 43.51 H
2474.00 -46.88 4.60 6.02 215 -47.61 -13.00 34.61 Vv
3301.02 -54.76 5.29 7.72 215 -54.48 -13.00 41.48 H
4122.02 -56.54 6.04 9.02 215 -55.71 -13.00 42.71 V
4946.01 -55.66 6.70 9.85 215 -54.66 -13.00 41.66 Vv
5783.01 -53.79 7.22 10.54 215 -52.62 -13.00 39.62 H
LTE Band 5, 1.4MHz, 16QAM, Channel 20525
Frequency(MHz) | Pumea(dBm) Path Antehna Correction Peak Limit Margin(dB) | Polarization
Loss Gain (dB) ERP(dBm) | (dBm)
1673.01 -56.36 3.58 5.19 2.15 -56.90 -13.00 43.90 H
2510.00 -52.02 4.63 6.12 2.15 -52.68 -13.00 39.68 \%
3358.02 -54.27 5.33 7.86 2.15 -53.89 -13.00 40.89 H
4182.02 -55.11 6.17 9.08 215 -54.35 -13.00 41.35 H
5033.01 -53.96 6.58 9.95 215 -52.74 -13.00 39.74 H
5854.01 -563.72 7.25 10.53 215 -52.59 -13.00 39.59 H
LTE Band 5, 1.4MHz, 16QAM, Channel 20643
Frequency(MHz) | Pmea(dBm) Path Anterma Correction Peak Limit Margin(dB) | Polarization
Loss Gain (dB) ERP(dBm) | (dBm)
1697.01 -52.29 3.60 5.15 2.15 -52.89 -13.00 39.89 H
2545.00 -51.90 4.66 6.18 2.15 -52.53 -13.00 39.53 V
3380.02 -55.29 5.34 7.91 2.15 -54.87 -13.00 41.87 H
4249.02 -565.59 6.24 9.15 2.15 -54.83 -13.00 41.83 H
5085.01 -55.44 6.73 10.02 2.15 -54.30 -13.00 41.30 H
5937.01 -563.43 7.47 10.51 215 -52.54 -13.00 39.54 H
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Frequency(MHz) | Puvea(dBm) Path Antehna Correction Peak Limit Margin(dB) | Polarization
Loss Gain (dB) ERP(dBm) | (dBm)
1650.01 -565.15 3.57 5.23 2.15 -55.64 -13.00 42.64 H
2474.00 -49.82 4.60 6.02 215 -50.55 -13.00 37.55 H
3313.02 -54.75 5.29 7.75 215 -54.44 -13.00 41.44 H
4113.02 -55.02 6.04 9.01 215 -54.20 -13.00 41.20 H
4935.01 -55.15 6.72 9.84 215 -54.18 -13.00 41.18 Vv
5769.01 -53.48 7.24 10.55 215 -52.32 -13.00 39.32 H
LTE Band 5, 1.4MHz, 64QAM, Channel 20525
Frequency(MHz) | Pumea(dBm) Path Antehna Correction Peak Limit Margin(dB) | Polarization
Loss Gain (dB) ERP(dBm) | (dBm)
1673.01 -50.98 3.58 5.19 2.15 -51.52 -13.00 38.52 H
2510.00 -48.14 4.63 6.12 2.15 -48.80 -13.00 35.80 H
3342.02 -563.93 5.31 7.82 2.15 -53.57 -13.00 40.57 H
4187.02 -55.30 6.18 9.09 215 -54.54 -13.00 41.54 Vv
5019.01 -55.36 6.57 9.93 215 -54.15 -13.00 41.15 Vv
5842.01 -52.94 7.21 10.53 215 -51.77 -13.00 38.77 Vv
LTE Band 5, 1.4MHz, 64QAM, Channel 20643
Frequency(MHz) | Pmea(dBm) Path Anterma Correction Peak Limit Margin(dB) | Polarization
Loss Gain (dB) ERP(dBm) | (dBm)
1697.01 -48.04 3.60 5.15 2.15 -48.64 -13.00 35.64 H
2545.00 -50.10 4.66 6.18 2.15 -50.73 -13.00 37.73 H
3385.02 -54.90 5.35 7.92 2.15 -54.48 -13.00 41.48 V
4255.02 -56.11 6.24 9.16 2.15 -55.34 -13.00 42.34 V
5078.01 -54.84 6.71 10.01 2.15 -53.69 -13.00 40.69 H
5940.01 -52.75 7.47 10.51 215 -51.86 -13.00 38.86 H
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LTE Band 13, 5MHz, QPSK, Channel 23205

No. [19260257-WMDO03
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Frequency(MHz) | Puvea(dBm) Path Antehna Correction Peak Limit Margin(dB) | Polarization
Loss Gain (dB) ERP(dBm) | (dBm)
1559.01 -54.20 3.47 5.39 2.15 -54.43 -13.00 41.43 \%
2351.00 -54.49 4.46 5.65 215 -55.45 -13.00 42.45 Vv
3105.02 -53.99 5.34 7.25 215 -54.23 -13.00 41.23 H
3893.02 -55.51 6.10 8.75 215 -55.01 -13.00 42.01 V
4682.02 -55.22 6.49 9.58 215 -54.28 -13.00 41.28 Vv
5461.01 -54.98 6.91 10.55 215 -53.49 -13.00 40.49 H
LTE Band 13, 5MHz, QPSK, Channel 23230
Frequency(MHz) | Pumea(dBm) Path Antehna Correction Peak Limit Margin(dB) | Polarization
Loss Gain (dB) ERP(dBm) | (dBm)
1564.01 -569.73 3.48 5.38 2.15 -59.98 -13.00 46.98 \%
2346.00 -51.97 4.45 5.64 2.15 -52.93 -13.00 39.93 H
3113.02 -54.24 5.36 7.27 2.15 -54.48 -13.00 41.48 H
3904.02 -55.14 6.11 8.77 215 -54.63 -13.00 41.63 Vv
4677.02 -54.64 6.49 9.58 215 -53.70 -13.00 40.70 Vv
5481.01 -55.26 6.99 10.57 215 -53.83 -13.00 40.83 H
LTE Band 13, 5MHz, QPSK, Channel 23255
Frequency(MHz) | Pmea(dBm) Path Anterma Correction Peak Limit Margin(dB) | Polarization
Loss Gain (dB) ERP(dBm) | (dBm)
1569.01 -565.43 3.48 5.38 2.15 -55.68 -13.00 42.68 H
2354.00 -52.86 4.46 5.66 2.15 -53.81 -13.00 40.81 H
3140.02 -54.67 5.38 7.34 2.15 -54.86 -13.00 41.86 V
3908.02 -55.76 6.11 8.77 2.15 -55.25 -13.00 42.25 V
4699.02 -55.52 6.50 9.60 2.15 -54.57 -13.00 41.57 V
5487.01 -55.39 7.01 10.58 215 -53.97 -13.00 40.97 H

©Copyright. All rights reserved by CTTL.




([IEI")

LTE Band 13, 5MHz, 16QAM, Channel 23205

No. 119260257-WMDO03

Page 48 of 151

Frequency(MHz) | Puvea(dBm) Path Antehna Correction Peak Limit Margin(dB) | Polarization
Loss Gain (dB) ERP(dBm) | (dBm)
1559.01 -54.27 3.47 5.39 2.15 -54.50 -13.00 41.50 \%
2328.00 -53.83 443 5.58 215 -54.83 -13.00 41.83 H
3111.02 -54.63 5.36 7.27 215 -54.87 -13.00 41.87 H
3911.02 -55.63 6.12 8.78 215 -55.12 -13.00 42.12 H
4671.02 -54.43 6.48 9.57 215 -53.49 -13.00 40.49 Vv
5467.01 -54.99 6.93 10.55 215 -53.52 -13.00 40.52 Vv
LTE Band 13, 5 MHz, 16QAM, Channel 23230
Frequency(MHz) | Pumea(dBm) Path Antehna Correction Peak Limit Margin(dB) | Polarization
Loss Gain (dB) ERP(dBm) | (dBm)
1564.01 -60.26 3.48 5.38 2.15 -60.51 -13.00 47.51 H
2342.00 -54.03 4.45 5.63 2.15 -55.00 -13.00 42.00 \%
3123.02 -54.03 5.40 7.30 2.15 -54.28 -13.00 41.28 H
3921.02 -55.68 6.12 8.79 215 -55.16 -13.00 42.16 Vv
4701.02 -55.16 6.51 9.60 215 -54.22 -13.00 41.22 Vv
5483.01 -54.82 7.00 10.58 215 -53.39 -13.00 40.39 Vv
LTE Band13, 5MHz, 16QAM, Channel 23255
Frequency(MHz) | Pmea(dBm) Path Anterma Correction Peak Limit Margin(dB) | Polarization
Loss Gain (dB) ERP(dBm) | (dBm)
1569.01 -55.36 3.48 5.38 2.15 -55.61 -13.00 42.61 V
2354.00 -36.17 4.46 5.66 2.15 -37.12 -13.00 24.12 V
3146.02 -563.63 5.37 7.35 2.15 -53.80 -13.00 40.80 H
3934.02 -54.54 6.12 8.81 2.15 -54.00 -13.00 41.00 H
4695.02 -54.83 6.50 9.60 2.15 -53.88 -13.00 40.88 H
5489.01 -55.73 7.02 10.58 215 -54.32 -13.00 41.32 Vv
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LTE Band 13, 5MHz, 64QAM, Channel 23205

No. 119260257-WMDO03
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Frequency(MHz) | Puvea(dBm) Path Antehna Correction Peak Limit Margin(dB) | Polarization
Loss Gain (dB) ERP(dBm) | (dBm)
1559.01 -48.24 3.47 5.39 2.15 -48.47 -13.00 35.47 H
2346.00 -53.78 4.45 5.64 215 -54.74 -13.00 41.74 Vv
3108.02 -54.33 5.35 7.26 215 -54.57 -13.00 41.57 Vv
3911.02 -56.21 6.12 8.78 215 -55.70 -13.00 42.70 H
4677.02 -54.68 6.49 9.58 215 -53.74 -13.00 40.74 H
5466.01 -55.76 6.93 10.55 215 -54.29 -13.00 41.29 H
LTE Band 13, 5 MHz, 64QAM, Channel 23230
Frequency(MHz) | Pumea(dBm) Path Antehna Correction Peak Limit Margin(dB) | Polarization
Loss Gain (dB) ERP(dBm) | (dBm)
1564.01 -54.81 3.48 5.38 2.15 -55.06 -13.00 42.06 H
2347.00 -52.63 4.45 5.64 2.15 -53.59 -13.00 40.59 H
3123.02 -54.08 5.40 7.30 2.15 -54.33 -13.00 41.33 H
3900.02 -55.36 6.11 8.76 215 -54.86 -13.00 41.86 Vv
4689.02 -55.19 6.50 9.59 215 -54.25 -13.00 41.25 Vv
5478.01 -54.76 6.98 10.57 215 -53.32 -13.00 40.32 H
LTE Band13, 5MHz, 64QAM, Channel 23255
Frequency(MHz) | Pmea(dBm) Path Anterma Correction Peak Limit Margin(dB) | Polarization
Loss Gain (dB) ERP(dBm) | (dBm)
1569.01 -48.36 3.48 5.38 2.15 -48.61 -13.00 35.61 H
2354.00 -54.33 4.46 5.66 2.15 -55.28 -13.00 42.28 H
3139.02 -54.97 5.38 7.33 2.15 -55.17 -13.00 4217 H
3917.02 -565.59 6.12 8.78 2.15 -55.08 -13.00 42.08 H
4719.02 -55.25 6.52 9.62 2.15 -54.30 -13.00 41.30 H
5498.01 -55.23 7.05 10.60 215 -53.83 -13.00 40.83 H
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LTE Band 66, 1.4MHz QPSK, Channel 131979
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Frequency(MHz | Pwmea(dB Path Antenn Peak Limit Margin(dB | Polarizatio
. EIRP(dBm (dBm
) m) Loss a Gain ) ) ) n
3422.02 -35.15 5.38 8.01 -32.52 -13.00 19.52 H
5136.02 -52.50 6.86 10.09 -49.27 -13.00 36.27 H
6846.01 -50.38 7.83 11.42 -46.79 -13.00 33.79 \%
8551.01 -55.75 8.58 13.01 -51.32 -13.00 38.32 H
10263.01 -52.49 9.52 13.01 -49.00 -13.00 36.00 H
11978.01 -50.14 | 10.15 | 13.00 -47.29 -13.00 34.29 H
LTE Band 66, 1.4AMHz, QPSK, Channel 13232
Frequency(MHz | Puea(dB Path | Antenn Peak Limit Margin(dB | Polarizatio
: EIRP(dBm (dBm
) m) Loss a Gain ) ) ) n
3490.02 -32.89 5.50 8.18 -30.21 -13.00 17.21 H
5235.02 -52.74 7.00 10.23 -49.51 -13.00 36.51 H
6981.01 -48.66 8.15 11.58 -45.23 -13.00 32.23 H
8728.01 -55.42 8.44 13.05 -50.81 -13.00 37.81 H
10472.01 -51.99 9.69 13.09 -48.59 -13.00 35.59 H
12215.01 -50.13 10.05 | 13.09 -47.09 -13.00 34.09 H
LTE Band 66, 1.4MHz, QPSK, Channel 132665
Frequency(MHz | Pwmea(dB | Path | Antenn Peak Limit Margin(dB | Polarizatio
. EIRP(dBm (dBm
) m) Loss a Gain ) ) ) n
3559.02 -37.22 5.92 8.28 -34.86 -13.00 21.86 H
5339.02 -49.47 6.96 10.37 -46.06 -13.00 33.06 H
7120.01 -50.28 8.16 11.74 -46.70 -13.00 33.70 \%
8901.01 -54.15 8.85 13.08 -49.92 -13.00 36.92 H
10676.01 -51.52 9.30 13.14 -47.68 -13.00 34.68 \%
12457.01 -49.76 | 10.29 | 13.18 -46.87 -13.00 33.87 \%
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LTE Band 66, 1.4MHz, 16QAM, Channel 131979
Frequency(MHz | Pumea(dB Path | Antenn Peak Limit Margin(dB | Polarizatio
. EIRP(dBm (dBm
) m) Loss a Gain ) ) ) n
3422.02 -35.02 5.38 8.01 -32.39 -13.00 19.39 H
5136.02 -52.27 6.86 10.09 -49.04 -13.00 36.04 H
6846.01 -51.13 7.83 11.42 -47.54 -13.00 34.54 \%
8549.01 -55.52 8.58 13.01 -51.09 -13.00 38.09 H
10267.01 -52.59 9.53 13.01 -49.11 -13.00 36.11 \%
11979.01 -50.52 | 10.15 | 13.00 -47.67 -13.00 34.67 \%
LTE Band 66, 1.4AMHz, 16QAM, Channel 132322
Frequency(MHz | Pwmea(dB | Path | Antenn Peak Limit Margin(dB | Polarizatio
. EIRP(dBm (dBm
) m) Loss a Gain ) ) ) n
3490.02 -32.40 5.50 8.18 -29.72 -13.00 16.72 H
5235.02 -53.21 7.00 10.23 -49.98 -13.00 36.98 H
6981.01 -49.29 8.15 11.58 -45.86 -13.00 32.86 H
8720.01 -55.23 8.42 13.04 -50.61 -13.00 37.61 H
10470.01 -52.69 9.70 13.09 -49.30 -13.00 36.30 H
12210.01 -50.54 10.05 | 13.08 -47.51 -13.00 34.51 H
LTE Band 66, 1.4MHz, 16QAM, Channel 132665
Frequency(MHz | Puea(dB Path | Antenn Peak Limit Margin(dB | Polarizatio
. EIRP(dBm (dBm
) m) Loss a Gain ) ) ) n
3559.02 -37.58 5.92 8.28 -35.22 -13.00 22.22 H
5339.02 -47.38 6.96 10.37 -43.97 -13.00 30.97 H
7121.01 -50.60 8.16 11.75 -47.01 -13.00 34.01 \%
8900.01 -54.35 8.85 13.08 -50.12 -13.00 37.12 H
10676.01 -52.35 9.30 13.14 -48.51 -13.00 35.51 \%
12457.01 -50.13 10.29 13.18 -47.24 -13.00 34.24 V
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LTE Band 66, 1.4MHz, 64QAM, Channel 131979
Frequency(MHz | Pumea(dB Path | Antenn Peak Limit Margin(dB | Polarizatio
. EIRP(dBm (dBm
) m) Loss a Gain ) ) ) n
3422.02 -34.59 5.38 8.01 -31.96 -13.00 18.96 H
5136.02 -52.87 6.86 10.09 -49.64 -13.00 36.64 H
6844.01 -50.05 7.83 11.41 -46.47 -13.00 33.47 \%
8558.01 -55.25 8.57 13.01 -50.81 -13.00 37.81 \%
10262.01 -52.77 9.51 13.00 -49.28 -13.00 36.28 \%
11979.01 -49.78 | 10.15 | 13.00 -46.93 -13.00 33.93 H
LTE Band 66, 1.4AMHz, 64QAM, Channel 132322
Frequency(MHz | Pwmea(dB | Path | Antenn Peak Limit Margin(dB | Polarizatio
. EIRP(dBm (dBm
) m) Loss a Gain ) ) ) n
3490.02 -32.66 5.50 8.18 -29.98 -13.00 16.98 H
5236.02 -52.87 7.00 10.23 -49.64 -13.00 36.64 \%
6981.01 -49.08 8.15 11.58 -45.65 -13.00 32.65 \%
8727.01 -55.62 8.44 13.05 -51.01 -13.00 38.01 H
10474.01 -52.34 9.69 13.09 -48.94 -13.00 35.94 H
12215.01 -49.85 10.05 | 13.09 -46.81 -13.00 33.81 \%
LTE Band 66, 1.4MHz, 64QAM, Channel 132665
Frequency(MHz | Puea(dB Path | Antenn Peak Limit Margin(dB | Polarizatio
. EIRP(dBm (dBm
) m) Loss a Gain ) ) ) n
3559.02 -36.90 5.92 8.28 -34.54 -13.00 21.54 H
5339.02 -49.99 6.96 10.37 -46.58 -13.00 33.58 H
7119.01 -49.46 8.16 11.74 -45.88 -13.00 32.88 \%
8892.01 -563.93 8.83 13.08 -49.68 -13.00 36.68 H
10674.01 -52.38 9.30 13.13 -48.55 -13.00 35.55 H
12456.01 -50.22 10.29 13.18 -47.33 -13.00 34.33 H

Note: The maximum value of expanded measurement uncertainty for this test item is U =5.16 dB, k= 2.
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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 -10°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 5 13 66, 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 -10°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 ‘Cincrements from -10°C to +50°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.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 3.6VDC and 4.4VDC,
with a nominal voltage of 3.9VDC. 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.3.3 Measurement results

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 | 64QAM QPSK 16QAM 64QAM
3.6 -5.74 -27.18 -5.70 0.0031 0.0145 0.0030
3.9 -7.28 -30.00 -6.30 0.0039 0.0160 0.0034
4.4 -8.08 -29.80 -7.00 0.0043 0.0159 0.0037

Frequency Error vs Temperature

Temperature Frequency error (Hz) Frequency error (ppm)

(C) QPSK 16QAM | 64QAM | QPSK 16QAM 64QAM
50° -8.13 -30.73 -6.70 0.0043 | 0.0163 0.0036
40° -11.16 -30.26 -4.80 0.0059 | 0.0161 0.0026
30° -8.75 -27.97 -10.40 0.0047 | 0.0149 0.0055
20° -6.37 -31.10 -6.10 0.0034 | 0.0165 0.0032
10° -7.27 -29.71 -7.80 0.0039 | 0.0158 0.0041
0° -9.03 -27.95 -5.80 0.0048 | 0.0149 0.0031
-10° -5.88 -29.10 -6.20 0.0031 0.0155 0.0033

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 | 64QAM | QPSK 16QAM 64QAM
3.6 -4.88 -25.69 1.30 0.0058 | 0.0307 0.0016
3.9 -2.59 -24.52 1.60 0.0031 0.0293 0.0019
4.4 -3.13 -25.08 -1.40 0.0037 | 0.0300 0.0017

Frequency Error vs Temperature

Temperature Frequency error (Hz) Frequency error (ppm)

(C) QPSK 16QAM | 64QAM | QPSK 16QAM 64QAM
50° -1.72 -24.99 -1.60 0.0021 0.0299 0.0019
40° -2.55 -26.11 1.30 0.0030 | 0.0312 0.0016
30° -3.56 -25.98 -1.80 0.0043 | 0.0311 0.0022
20° -3.30 -27.19 -2.30 0.0039 | 0.0325 0.0027
10° -2.85 -25.52 -2.10 0.0034 | 0.0305 0.0025

0° -4.16 -24.66 -1.20 0.0050 | 0.0295 0.0014
-10° -2.88 -25.68 -2.40 0.0034 | 0.0307 0.0029
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LTE Band 13, 5MHz bandwidth (worst case of all bandwidths)
Frequency Error vs Voltage

Voltage Frequency error (Hz) Frequency error (ppm)
(V) QPSK 16QAM | 64QAM | QPSK 16QAM 64QAM
3.6 -3.25 -10.93 1.60 0.0042 | 0.0140 0.0020
3.9 -3.76 -10.86 -1.20 0.0048 | 0.0139 0.0015
4.4 -2.22 -10.83 -1.80 0.0028 | 0.0138 0.0023
Frequency Error vs Temperature
Temperature Frequency error (Hz) Frequency error (ppm)
(C) QPSK 16QAM | 64QAM | QPSK 16QAM 64QAM
50° -3.38 -11.49 -0.70 0.0043 | 0.0147 0.0009
40° -2.80 -10.79 -1.30 0.0036 | 0.0138 0.0017
30° -2.43 -11.60 1.40 0.0031 0.0148 0.0018
20° -4.48 -10.13 -1.00 0.0057 | 0.0130 0.0013
10° -2.92 -11.23 -1.20 0.0037 | 0.0144 0.0015
0° -2.02 -10.96 -1.10 0.0026 | 0.0140 0.0014
-10° -3.69 -11.14 -0.80 0.0047 | 0.0142 0.0010

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 | 64QAM | QPSK 16QAM 64QAM
3.6 -6.31 -25.86 -4.90 0.0036 | 0.0148 0.0028
3.9 -6.87 -28.31 2.00 0.0039 | 0.0162 0.0011
4.4 -7.95 -27.88 -1.60 0.0046 | 0.0160 0.0009
Frequency Error vs Temperature
Temperature Frequency error (Hz) Frequency error (ppm)
(C) QPSK 16QAM | 64QAM | QPSK 16QAM 64QAM
50° -6.31 -25.86 -4.50 0.0036 | 0.0148 0.0026
40° -6.87 -28.31 -2.80 0.0039 | 0.0162 0.0016
30° -7.95 -27.88 -4.40 0.0046 | 0.0160 0.0025
20° -6.45 -26.65 -5.40 0.0037 | 0.0153 0.0031
10° -7.31 -26.41 -2.90 0.0042 | 0.0151 0.0017
0° -8.03 -26.35 6.40 0.0046 | 0.0151 0.0037
-10° -8.21 -26.76 -3.70 0.0047 | 0.0153 0.0021
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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.
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LTE band 2, 1.4MHz (99%)

Frequency(MHz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM 64QAM
1880.0 Q Q Q
1097.76 1097.76 1089.74

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

® *RBW 20 kHz
“VBW 100 kHz

Ref 20.8 dBm *Att 15 dB SWT 40 ms
1
[ 20" offfet 0.4 aB 1o 4
;{‘ ‘Y
o 87044]115 cuz|set
Temp 2 [T1 ofw

LVL
TDF

Center 1.88 GHz 500 kHz/ Span 5 MHz

Date: 26.FEB.2019 19:55:54

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

® *RBW 20 kHz
“VBW 100 kHz

Ref 20.8 dBm *Att 15 dB SWT 40 ms
[ 20" Oftffec 0.4 aes K W
B 87044115 cnz|set
Temp |2 [T1 oBw
— 1 LVL
PP Moo iy
Center 1.88 GHz 500 kHz/ Span 5 MHz

Date: 26.FEB.2019 19:57:18
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*RBW 20 kHz
*VBW 100 kHz

*Att 25 dB SWT 40 ms

LTE band 2, 1.4MHz Bandwidth, 64QAM (99% BW)

No

.119260257-WMDO03
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Ref 30 dBm
30
—20
v

e >

Center 1.88 GHz

Date: 27.FEB.2019 14:09:40
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LTE band 2, 3MHz (99%)

Frequency(MHz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM 64QAM
1880.0 A Q =
2692.31 2708.33 2692.31

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

® *RBW 30 kHz
“VBW 100 kHz

Ref 20.8 dBm *Att 15 dB SWT 30 ms
1
[ 20" Offfet 0.4 as Y
fiwlﬂlwfﬁ’
o .878654846 GHz|SGL
Temp |2 [T1 ofw

Center 1.88 GHz 1 MHzZ/ Span 10 MHz

Date: 26.FEB.2019 19:58:44

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

® *RBW 30 kHz
“VBW 100 kHz

Ref 20.8 dBm *aAtt 15 dB SWT 30 ms
[ 20" Oofffet 0.4 as OBW [2.70833}3 MHZ
.0 '” e I Temp "1 oW

o .878631821 GHz|SGL
Temp 2 [T1 ofw
= | f \ . agnl

B M"‘MW MWM‘J

=3

Center 1.88 GHz 1 MHz/ Span 10 MHz

Date: 26.FEB.2019 20:00:08
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)

(‘

*RBW 30 kHz

LTE band 2, 3MHz Bandwidth, 64QAM (99% BW)

*VBW 100 kHz

\@ 11.39 dBm
*Att 25 dB SWT 30 ms .8791346 GHz
oBW [2.692301692 MHz
Temp T1 OBW
.878653846 GHz
F

Ref 30 dBm

i
—

Alch
el

Center 1.88 GHz

Date: 27.FEB.2019 14:11:32
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LTE band 2, 5MHz (99%)

Frequency(MHz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM 64QAM
1880.0 Q Q Q
4519.23 4519.23 4519.23

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

® *RBW 50 kHz
“VBW 200 kHz

Ref 20.8 dBm *Att 15 dB SWT 10 ms
[ 20" Oftffec 0.4 aB
%\Mmm o7
- ——
Temp |2 [T1 ofw

LVL
TDF

Center 1.88 GHz 1.5 MHz/ Span 15 MHz

Date: 26.FEB.2019 20:01:33

LTE band 2, 5MHz Bandwidth, 16QAM (99% BW)

® *RBW 50 kHz
“VBW 200 kHz

Ref 20.8 dBm *Att 15 dB SWT 10 ms

20 Offget 0.4 aB

| / \ .8822596 SH 2
| \

“é"Mmf - ww{ﬂ%

Center 1.88 GHz 1.5 MHz/ Span 15 MHz

Date: 26.FEB.2019 20:02:57
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LTE band 2, 5MHz Bandwidth,64QAM (99% BW)

® “RBW 50 kHz Marker 1 1
AVBW 200 kHz 10.91 dBm

Ref 30 dBm *Att 25 dB SWT 10 ms
30 1z
20 | N
aq 1z
-
PN %
O g

3pB

Center 1.88 GHz 1.5 MHz/ span 15 MHz

Date: 27.FEB.2019 14:15:00
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&3

LTE band 2, 10MHz (99%)

Frequency(MHz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM 64QAM
1880.0 Q Q Q
8942.31 8990.38 8990.38

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

® *RBW 100 kHz
“ VBW 300 kHz

Ref 20.8 dBm *Att 15 dB SWT 15 ms .877932692 G
[ 20" Offfet 0.4 as oBW |8.9423016952 Mz
TRAJ, h{.l.ﬂ LW r2 . . §
A ¢ " onw
B r 10 aen|EM
= e 875524846 cHz|SeL
— Temp [2 [T1 opw
o

-20 b, I,/ \

Center 1.88 GHz 3 MHz/ Span 30 MHz

Date: 26.FEB.2019 20:04:22

LTE band 2, 10MHz Bandwidth, 16QAM (99% BW)

® *RBW 100 kHz
“ VBW 300 kHz

5 dB SWT 15 ms

Ref 20.8 dBm *Att

Al T T,
/ -

20 Offget 0.4 aB

Center 1.88 GHz 3 MHz/ Span 30 MHz

Date: 26.FEB.2019 20:05:46
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LTE band 2, 10MHz Bandwidth, 64QAM (99% BW)

® +RBW 100 kHz Marker 1 1
AVBW 300 kHz 11.45 dBm

Ref 30 dBm *Att 25 dB SWT 15 ms

I

10 LT S S e

.

£
3
[

3pB

Center 1.88 GHz 3 MHz/ Span 30 MHz

Date: 27.FEB.2019 14:17:03
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LTE band 2, 15MHz (99%)

Frequency(MHZz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM 64QAM
1880.0 Q Q Q
13485.58 13413.46 13485.58

LTE band 2, 15MHz Bandwidth, QPSK (99% BW)

® *RBW 200 kHz
“VBW 1 MHz

Marker 1 [T

>1.31 dBm

Ref 20.8 dBm *Att 15 dB SWT 5 ms .8 475962 G
4
[ 20" offfec 0.4 as FOANIT Rl OBW {3.48557¢923 MAz
el Jled] -
-0 65 crz] st
J \ remp |2 (T1 ofw
- / \ — T
TE
Al .‘NM[‘“‘L‘/ \}“‘t; JAdl

Center 1.88 GHz 4.5 MHZ/ Span 45 MHz

Date: 26.FEB.2019 20:07:12

LTE band 2, 15MHz Bandwidth, 16QAM (99% BW)

® * RBW 200 kHz Marker 1 [T
“VBW 1 MHz

Ref 20.8 dBm *Att 151 dB SWT 5 ms
[ 20" offfet 0.4 aB A Tondd M ;
o , 29}260 Gnz|ser
Temp 2 [T1 ofw
B - —H
.886704731 GHz
TDF
A ¢ \ .-
Center 1.88 GHz 4.5 MHZ/ Span 45 MHz

Date: 26.FEB.2019 20:08:35
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LTE band 2, 15MHz Bandwidth, 64QAM (99% BW)

® +RBW 200 kHz Marker 1 1
AVBW 1 MHz 12.62 dBm

Ref 30 dBm *Att 25 dB SWT 5 ms .875024038 GHz

i
B
1%

3pB

Center 1.88 GHz 4.5 MHz/ span 45 MHz

Date: 27.FEB.2019 14:21:32
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LTE band 2, 20MHz (99%)

Frequency(MHZz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM 64QAM
1880.0 A Q Q
17980.77 17884.62 17884.62

LTE band 2, 20MHz Bandwidth, QPSK (99% BW)

® *RBW 200 kHz
“VBW 1 MHz

Ref 20.8 dBm *Att 15 dB SWT S5 ms .8 € ) G
X
20 offfet 0.4 aB 1 h B OBW 17.58076 T MHz
10 Gz seu
B ; \ - - LVL
AL un/ ]\ﬁ A
H

Center 1.88 GHz 6 MHz/ Span 60 MHz

Date: 26.FEB.2019 20:10:01

LTE band 2, 20MHz Bandwidth, 16QAM (99% BW)

® *RBW 200 kHz
“VBW 1 MHz

Ref 20.8 dBm *Att 15 dB SWT 5 ms

20 Offget 0.4 aB TJA %M

= ) I

LVL
TDF

Center 1.88 GHz 6 MHz/ Span 60 MHz

Date: 26.FEB.2019 20:11:25
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LTE band 2, 20MHz Bandwidth, 64QAM (99% BW)

®

Ref 30 dBm *Att 25 dB

*RBW 200 kHz

*VBW 1 MHz

SWT 5 ms

No. [19260257-WMDO03
Page 68 of 151

I

3pB

Date: 27.FEB.2019 14:23:29

6 MHz/

Span 60 MHz
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LTE band 5, 1.4MHz (99%)

Frequency(MHz) Occupied Bandwidth (99%)( kHz)
836.5 QPSK 16QAM 64QAM
' 1097.76 1097.76 1089.74

LTE band 5, 1.4MHz Bandwidth, QPSK (99% BW)

® *RBW 20 kHz
“VBW 100 kHz

Ref 20.5 dBm *Att 15 dB SWT 40 ms 36.347756410 1
20 Offfet 0.4 dB l oBW 097754410
;[1 ¥ ‘“WVT 3 ofw
B 5d5.047119385 muz] seu
Temp 2 [T1 ofw
== .74 dpn

oA L
\I‘(‘hrw “\IVL,\

Center 836.5 MHz 500 kHz/ Span 5 MHz

Date: 26.FEB.2019 20:13:38

LTE band 5, 1.4MHz Bandwidth, 16QAM (99% BW)

® * RBW 20 kHz Marker 1 [T
4 VBW 100 kHz
Ref 20.5 dBm *att 5 daB SWT 40 ms

20 Offget 0. dB
¢ “"W“‘““‘““LT 1 e
B 5]5.047114385 maz|ser
Temp |2 [T1 ofw

/
N e,

Center 836.5 MHz 500 kHz/ Span 5 MHz

Date: 26.FEB.2019 20:15:02
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LTE band 5, 1.4MHz Bandwidth, 64QAM (99% BW)

*RBW 20 kHz
*VBW 100 kHz 14.16 dBm
5o .

*Att 25 dB SWT 40 ms 536.187500000 MHz
oBW .089743590 MHz
Temp T1 OBW
.71 apn| N
8ds.9551 MHz
¥

Ref 30 dBm

I

:
/ \
\

° dJWJ/
N T WMMW e
X

50

Center 836.5 MHz 500 kHz/ span 5 MH

Date: 27.FEB.2019 14:43:16
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LTE band 5, 3MHz (99%)

Frequency(MHz) Occupied Bandwidth (99%)( kHz)
836.5 QPSK 16QAM 64QAM
' 2692.31 2708.33 2692.31

LTE band 5, 3MHz Bandwidth, QPSK (99% BW)

® *RBW 30 kHz
“VBW 100 kHz

Ref 20.5 dBm *Att 15 dB SWT 30 ms
20 Offget 0. dB v
3 ST A SR
L =
F EPEICETY Ereymreny pos
Temp |2 [T1 oBw

B LVL
/ \ {7 sa615s46

-

. .J.néuf‘j -

Center 836.5 MHz 1 MHzZ/ Span 10 MHz

Date: 26.FEB.2019 20:16:27

LTE band 5, 3MHz Bandwidth, 16QAM (99% BW)

® *RBW 30 kHz
“VBW 100 kHz

Ref 20.5 dBm *Att 15 dB SWT 30 ms

20 Offget o. dB 1 OBW 2.7083333 MH?z
RPN WP r2 Temp 1 ofw

B 545 .1 4 Mz | SGL

T t

i [ \ :

L WN .kL/ \Mh

. ,flw Wﬂ“%\

=

Center 836.5 MHz 1 MHz/ Span 10 MHz

Date: 26.FEB.2019 20:17:51
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*RBW 30 kHz

LTE band 5, 3MHz Bandwidth, 64QAM (99% BW)

*VBW 100 kHz

@ 11.92 dBm
*Att 25 dB SWT 30 ms 837.381410256 MHz
cenp |1 171 o

Ref 30 dBm

I

er 836.5 MHz

Date: 27.FEB.2019 14:44:54
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LTE band 5, 5MHz (99%)
Frequency(MHz) Occupied Bandwidth (99%)( kHz)
QPSK 16QAM 64QAM
4495.19 4519.23 4495.19
LTE band 5, 5MHz Bandwidth, QPSK (99% BW)

® *RBW 50 kHz
“VBW 200 kHz

Ref 20.5 dBm *Att 15 dB SWT 10 ms
1

T ] pefenecfesaliy
- 2 HJ \k&d,.k;

836.5

Center 836.5 MHz 1.5 MHz/ Span 15 MHz

Date: 26.FEB.2019 20:19:17

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

® *RBW 50 kHz
“VBW 200 kHz

Ref 20.5 dBm *Att 15 dB SWT 10 ms

20 offfet 0.4 dB

RPN TR R e remp 1 ofw
4 iy 43 aen|EM

1o
j \ Temp 2 [T1 ofw

B - N LVL
398.759614385 MHz
TDF
-1

Center 836.5 MHz 1.5 MHz/ Span 15 MHz

Date: 26.FEB.2019 20:20:41
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*RBW 50 kHz

LTE band 5, 5MHz Bandwidth,64QAM (99% BW)

*VBW 200 kHz

g 11.35 dem
Ref 30 dBm *Att 25 dB SWT 10 ms 334.913461538 MHz
Temp [1 (71 offw
894 262424077 wuz
:
’“J\Ll}l 4 L. rap b x L &
s g NT

/ \
\"“MMMMW

il
3

er 836.5 MHz

Date: 27.FEB.2019 14:46:12
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LTE band 5, 10MHz (99%)

Frequency(MHz) Occupied Bandwidth (99%)( kHz)
836.5 QPSK 16QAM 64QAM
' 8942.31 8942.31 8942.31

LTE band 5, 10MHz Bandwidth, QPSK (99% BW)

® *RBW 100 kHz
“ VBW 300 kHz

Ref 20.5 dBm *Att 15 dB SWT 15 ms
L

20 Offget 0.3 dB Ydm i [ M"

P,

Center 836.5 MHz 3 MHz/ Span 30 MHz

Date: 26.FEB.2019 20:22:06

LTE band 5, 10MHz Bandwidth, 16QAM (99% BW)

® *RBW 100 kHz Marker 1 [T
4 VBW 300 kHz

Ref 20.5 dBm *Att 15 dB SWT 15 ms

20 Offget 0.3 dB ﬂ OBW |8.94230]602 MHz
L r2 " mp g fe): 7]
B i "‘“? 4.13 asn|EN
e Temp [T oBwW
—0 LVL
L J‘j \ k M
o b At M L ik
Center 836.5 MHz 3 MHz/ Span 30 MHz

Date: 26.FEB.2019 20:23:30
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LTE band 5, 10MHz Bandwidth, 64QAM (99% BW)

® +RBW 100 kHz Marker 1 1
AVBW 300 kHz 12.19 dBm

Ref 30 dBm *Att 25 dB SWT 15 ms

i
.
1
il
B~
-
=

P AT R R ol b e R e

3pB

Center 836.5 MHz 3 MHz/ span 30 MHz

Date: 27.FEB.2019 14:47:42
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LTE band 13, 5SMHz (99%)
Frequency(MHz) Occupied Bandwidth (99%)( kHz)
QPSK 16QAM 64QAM
4519.23 4495.19 4495.19
LTE band 13, 5MHz Bandwidth, QPSK (99% BW)

® *RBW 50 kHz
“VBW 200 kHz

782.0

Ref 20.5 dBm *Att 15 dB SWT 10 ms 83. 5384 € 4 D
|
20 Offfet 0.4 as x OBW [4.519233769 MH:z
et lAun ) r o ) §
. I 1.52 asn|EN
S 740384615 mnz]ser
} \ Rl R

B LVL
da.259614385 MHzZ
TDF
-1

= feht M“"“MMA“J R\AWMM

Center 782 MHz 1.5 MHz/ Span 15 MHz

Date: 26.FEB.2019 20:24:57

LTE band 13, 5MHz Bandwidth,16QAM (99% BW)

® *RBW 50 kHz
“VBW 200 kHz

Ref 20.5 dBm *Att 15 dB SWT 10 ms 82.360576923 N
20 Offget 0.4 dB ) v ~ OBW |4.495193308 MHz
T.muﬂw-'—'““"‘“ "“‘"&P“-JT Temp "1 ofw
Lo .60 _aem|IEM
oo tor s ] s
m / \ Temp |2 [T1 ofw

o .

Center 782 MHz 1.5 MHz/ Span 15 MHz

Date: 26.FEB.2019 20:26:21
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*RBW 50 kHz

LTE band 13, 5MHz Bandwidth,64QAM (99% BW)

*VBW 200 kHz

\@ 12.02 dBm
*Att 25 dB SWT 10 ms 81.567307692 MHz
oBw [4.49519%308 MHz
Temp T1 OBW
5.7644230 MHz
r

Ref 30 dBm

al

|93 Rt et M i
AL

i
—
| 4

/ L,

Center 782 MHz

Date: 27.FEB.2019 14:56:35
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LTE band 13, 10MHz (99%)

Frequency(MHz) Occupied Bandwidth (99%)( kHz)
QPSK 16QAM 64QAM
8990.38 8990.38 8990.38
LTE band 13, 10MHz Bandwidth, QPSK (99% BW)

® *RBW 100 kHz
“ VBW 300 kHz

782.0

Ref 20.5 dBm *Att 15 dB SWT 15 ms 83.¢€ 269230 o
20 Offfet 0.4 as W Y J«,“% oBW 3 .000384615 MH2
,};\J-"' e = remg : \
. 457 aen|EN
NEETTYY Frgrey P

B 1 \ P PR E—
-
et M\hﬂ

—
£

Center 782 MHz 3 MHz/ Span 30 MHz

Date: 26.FEB.2019 20:27:46

LTE band 13, 10MHz Bandwidth,16QAM (99% BW)

® *RBW 100 kHz Marker 1 [T
4 VBW 300 kHz

Ref 20.5 dBm *Att 15 dB SWT 15 ms 2. ] ]
20 Offget 0.4 as . oBW . 0003684615 Mus
L«M‘“"'L“M““’\M«T Temp 1 ofw
Lo I .59 aem|IEM
.52884¢154 MHz|SGL

\um.,ﬁ%mm

. s
A J.,,JJLW(AL%.‘LAJ/ %J

Center 782 MHz 3 MHz/ Span 30 MHz

Date: 26.FEB.2019 20:29:10
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LTE band 13, 10MHz Bandwidth, 64QAM (99% BW)

® *RBW 100 kHz
*VBW 300 kHz

Ref 30 dBm *Att 25 dB SWT 15 ms

No.

v
s A HLA A Bl

I

--50
[--60
o
Center 782 MHz 3 MHz/ Span 30 MHz

Date: 27.FEB.2019 14:57:38

119260257-WMDO03
Page 80 of 151

3pB
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LTE band 66, 1.4MHz (99%)

Frequency(MHz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM 64QAM
1745.0 Q Q Q
1097.76 1105.77 1089.74

LTE band 66, 1.4MHz Bandwidth, QPSK (99% BW)

® * RBW 20 kHz Marker 1 [T
4 VBW 100 kHz

Ref 21.2 dBm *Att 15 dB SWT 40 ms
[ 20 fret 1. dB )
MW‘-IMW
f T [N

W, %

WW %M Ao

Center 1.745 GHz 500 kHz/ Span 5 MHz

Date: 26.FEB.2019 20:30:38

LTE band 66, 1.4MHz Bandwidth, 16QAM (99% BW)

® * RBW 20 kHz Marker 1 [T
4 VBW 100 kHz

Ref 21.2 dBm *Att 15 dB SWT 40 ms

o  Offf§et 1.4 dB v

Lo — s o sen
Temp 2 [T1 ofw

NS o Jte]

Center 1.745 GHz 500 kHz/ Span 5 MHz

Date: 26.FEB.2019 20:32:02

©Copyright. All rights reserved by CTTL.



No. [19260257-WMDO03
Page 82 of 151

®

7T

il
)

(‘

*RBW 20 kHz

LTE band 66, 1.4MHz Bandwidth, 64QAM (99% BW)

*VBW 100 kHz

Z: 12.90 dBm
*Att 25 dB SWT 40 ms .744687500 GHz
OBW .089743590 MHz
Temp T1 OBW
44454128 GHz
r

Ref 30 dBm

I

Lk g M A it | =22
R

Date: 27.FEB.2019 15:03:28
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LTE band 66, 3MHz (99%)

Frequency(MHz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM 64QAM
1745.0 A Q =
2692.31 2708.33 2692.31

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

® *RBW 30 kHz
“VBW 100 kHz

Ref 21.2 dBm *Att 15 dB SWT 30 ms
= .
o) fret 1. dB Z
f“‘«w‘mﬂ@wwj‘ i
o —
} \ Temp |2 [T1 oBw
— > . LVL
ac3aisa onz

Center 1.745 GHz 1 MHzZ/ Span 10 MHz

Date: 26.FEB.2019 20:33:27

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

® * RBW 30 kHz Marker 1 [T
4 VBW 100 kHz

Ref 21.2 dBm *Att 15 dB SWT 30 ms
[ 20 fret 1. dB OBW Z- 3 Z
\ 4 I Temp g OBW

f“‘“‘“‘““““"“‘“"“““‘ﬁ 4.74 aen|EM

B - seL
T t
7 [ \ :
L n
R R Wy
3

Center 1.745 GHz 1 MHz/ Span 10 MHz

Date: 26.FEB.2019 20:34:51
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LTE band 66, 3MHz Bandwidth, 64QAM (99% BW)

® *RBW 30 kHz Marker 1 1
AVBW 100 kHz 10.81 dBm

Ref 30 dBm *Att 25 dB SWT 30 ms .74524038 GHz
30 1z
]
. TR
s A e [ e QK ,

st b R A OTH A

Center 1.745 GHz 1 MHz/ span 10 MHz

Date: 27.FEB.2019 15:04:48
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LTE band 66, 5MHz (99%)
Frequency(MHz) Occupied Bandwidth (99%)( kHz)
QPSK 16QAM 64QAM
4495.19 4495.19 4495.19

1745.0

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

® *RBW 50 kHz
“ VBW 200 kHz

Ref 21.2 dBm *Att 15 dB SWT 10 ms

Marker 1 [T
= v 7
20 Trget T- dB OBW TA951943 TIHZ
‘L[. lnh . Temp "1 opw
T ]
10 FERET EEEN sc

! f
= N S o

B f Uo |
|yt T QW%%.&

Center 1.745 GHz 1.5 MHz/ Span 15 MHz

LTE band 66, 5MHz Bandwidth, 16QAM (99% BW)

® *RBW 50 kHz Marker 1 [T
4 VBW 200 kHz

Ref 21.2 dBm *Att 15 dB SWT 10 ms .744 4615 G
= v
o) fret 1. dB v OBW CA951943 TIHZ
. ® oBw
L. PEREeT PR
( \ Temp |2 [T1 oBw
- - - - LvL
/ \ oE
-
- j \a I
mfuﬂﬂkahyuéﬁhl ‘mJﬁqgﬁdh%$.%M
el Wyl
Center 1.745 GHz 1.5 MHz/ Span 15 MHz

Date: 26.FEB.2019 20:37:41
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*RBW 50 kHz

LTE band 66, 5MHz Bandwidth,64QAM (99% BW)

*VBW 200 kHz

\@ 10.74 dBm
*Att 25 dB SWT 10 ms .74634 54 GHz
o7 ano| M
:

Ref 30 dBm

I

/
/ L

=20 F
=

50

-70

Cent. 5 GH 5 MHz/ spa 5 MH

Date: 27.FEB.2019 15:05:48
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LTE band 66, 10MHz (99%)

Frequency(MHz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM 64QAM
1745.0 Q Q Q
8942.31 8990.38 8990.38

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

® *RBW 100 kHz Marker 1 [T
4 VBW 300 kHz

Ref 21.2 dBm *Att 15 dB SWT 15 ms
- !
0 fret 1. dB OBW - SU[69 T™HZ
|, =
Temp |2 [T1 ofw
[ranc .64 aBm
: -
/ \ .7a947]154 cnz
= WWJ" 03
Center 1.745 GHz 3 MHz/ Span 30 MHz

LTE band 66, 10MHz Bandwidth, 16QAM (99% BW)

® *RBW 100 kHz Marker 1 [T
4 VBW 300 kHz

Ref 21.2 dBm *Att 15 dB SWT 15 ms

o Offfet 1.4 dB

s o e N S
, I |

WWW R T

Center 1.745 GHz 3 MHz/ Span 30 MHz

Date: 26.FEB.2019 20:40:31
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LTE band 66, 10MHz Bandwidth, 64QAM (99% BW)

® *RBW 100 kHz
*VBW 300 kHz

Ref 30 dBm *Att 25 dB SWT 1

5 ms

Marker

No. [19260257-WMDO03
Page 88 of 151

il
=l

o

3pB

Center 1.745 GHz 3 MHz/

Date: 27.FEB.2019 15:06:47

Span 30 MHz
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LTE band 66, 15MHz (99%)

Frequency(MHZz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM 64QAM
1745.0 Q Q Q
13413.46 13413.46 13485.58

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

® :st 200 kHz Marker 1 [T s B
[ 20 Tffet T- aB T YSWT — o) ” 1 ,” : , —
e O

B LVL
.751704731 GHz
TDF
-1

Center 1.745 GHz 4.5 MHZ/ Span 45 MHz

Date: 26.FEB.2019 20:41:56

LTE band 66, 15MHz Bandwidth, 16QAM (99% BW)

® * RBW 200 kHz Marker 1 [T
“VBW 1 MHz

Ref 21.2 dBm *Att 15 dB SWT 5 ms
= —
20 Offget 1.4 dB T
Ty
( Lo1 amn|EM
o 3 ] s
Temp |2 [T1 oBw
== 1.51 daBm
- _—
751704731 onz
-

:f’\ L,
]

Center 1.745 GHz 4.5 MHZ/ Span 45 MHz

Date: 26.FEB.2019 20:43:20
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*RBW 200 kHz

LTE band 66, 15MHz Bandwidth, 64QAM (99% BW)

*VBW 1 MHz

*Att 25 dB SWT 5 ms

Ref 30 dBm

No

.119260257-WMDO03
Page 90 of 151

—20
1
, MWL&‘AK

I

|
|
g \

Ao g

3pB

Center 1

Date: 27.FEB.2019 15:07:54
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LTE band 66, 20MHz (99%)

Frequency(MHZz) Occupied Bandwidth (99%)( kHz)
PSK 16QAM 64QAM
1745.0 Q Q Q
17884.62 17884.62 17884.62

LTE band 66, 20MHz Bandwidth, QPSK (99% BW)

® * RBW 200 kHz Marker 1 [T
“VBW 1 MHz

Ref 21.2 dBm *Att 15 dB SWT 5 ms

/|
CEW 17 TT TES T
.54 dB
. 73605]692 GHz|SGL
Temp |2 [T1 OBwW

/
- —] LVL
[ \ TDF
B Jj
Center 1.745 GHz 6 MHz/ Span 60 MHz

LTE band 66, 20MHz Bandwidth, 16QAM (99% BW)

® * RBW 200 kHz Marker 1 [T
“VBW 1 MHz

Ref 21.2 dBm *Att 15 dB SWT 5 ms
L

[ 20 frget 1. dB ‘fh\‘ B

i fidy [
! VL]

B i

| gl s g ik

Center 1.745 GHz 6 MHz/ Span 60 MHz

Date: 26.FEB.2019 20:46:10
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LTE band 66, 20MHz Bandwidth, 64QAM (99% BW)

® *RBW 200 k
*VBW 1 MHz

Ref 30 dBm *Att 25 dB SWT 5 ms

Hz Marker

No. [19260257-WMDO03
Page 92 of 151

=
il
3
3
E
-
L

Bt S el e S

3pB

Center 1.745 GHz 6 MHz/

Date: 27.FEB.2019 15:08:54

Span 60 MHz
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A.5 EMISSION BANDWIDTH

A.5.1Emission 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.
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LTE band 2, 1.4MHz (-26dBc)

Frequency(MHZz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM 64QAM
1880.0 Q Q Q
1354.17 1354.17 1298.08

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

® * RBW 20 kHz Marker 1 [T
4 VBW 100 kHz

Ref 20.8 dBm *Att 15 dB SWT 40 ms
[ o= o PN T

)
[}

10
vIEw| / \

Center 1.88 GHz 500 kHz/ Span 5 MHz

Date: 26.FEB.2019 20:48:09

LTE band 2, 1.4MHz Bandwidth, 16QAM (-26dBc BW

® * RBW 20 kHz Marker 1 [T
4 VBW 100 kHz

Ref 20.8 dBm *Att 15 dB SWT 40 ms
[ 20" offfet 0.4 aB Y
," \ ndiB BN
10
1.879304885 cuz
) my nde
B LvL
i : 0651051 GHz
-esc S B
=
B 4 I\/
b “'\‘{N‘
Center 1.88 GHz 500 kHz/ Span 5 MHz

Date: 26.FEB.2019 20:49:34

©Copyright. All rights reserved by CTTL.



No. 119260257-WMDO03

Vg Page 95 of 151

0

LTE band 2, 1.4MHz Bandwidth, 64QAM (-26dBc BW)

*RBW 20 kHz

Z: *VBW 100 kHz
*Att 25 dB SWT 40 ms

Ref 30 dBm

I

Center 1.88 GHz

Date: 27.FEB.2019 14:10:26
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LTE band 2, 3MHz (-26dBc)

Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM 64QAM
1880.0 Q Q Q
2980.77 3012.82 2964.74

LTE band 2, 3MHz Bandwidth, QPSK (-26dBc BW)

® * RBW 30 kHz Marker 1 [T
4 VBW 100 kHz

Ref 20.8 dBm *Att 15 dB SWT 30 ms
L

f““"""“"‘”‘”‘j *““’“'"“\\

)
[}

Center 1.88 GHz 1 MHzZ/ Span 10 MHz

Date: 26.FEB.2019 20:51:00

LTE band 2, 3MHz Bandwidth, 16QAM (-26dBc BW)

® * RBW 30 kHz Marker 1 [T
4 VBW 100 kHz

Ref 20.8 dBm *Att 15 dB SWT 30 ms

20 Offget 0.4 aB

M BW 3. 28245 MHz
frofrtne g elnstny s 2]
o B
== nde
B . ’»” LVL
] \\ o
i } \
s
Center 1.88 GHz 1 MHz/ Span 10 MHz

Date: 26.FEB.2019 20:52:24

©Copyright. All rights reserved by CTTL.



No. [19260257-WMDO03
Page 97 of 151

®

7T

il
)

(‘

*RBW 30 kHz

LTE band 2, 3MHz Bandwidth, 64QAM (-26dBc BW)

&%
*VBW 100 kHz 11.38 dBm
Ref 30 dBm *Att 25 dB SWT 30 ms .88024038 GHz
. vemp |1 (11 ode =
-11 2 iBm
N /« A SN

| L

Center 1.88 GHz

Date: 27.FEB.2019 14:12:22
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LTE band 2, 5MHz (-26dBc)

Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM 64QAM
1880.0 Q Q Q
5024.04 5024.04 4951.92

LTE band 2, 5MHz Bandwidth, QPSK (-26dBc BW)
® :RBW ?O kHz Ma er 1 T

20 Offfet 0.4 aB

)
[}

Center 1.88 GHz 1.5 MHz/ Span 15 MHz

LTE band 2, 5MHz Bandwidth, 16QAM (-26dBc BW)

® *RBW 50 kHz Marker 1 [T
4 VBW 200 kHz

Ref 20.8 dBm *Att 15 dB SWT 10 ms

20 Offget 0.4 aB
v

St

M

Center 1.88 GHz 1.5 MHz/ Span 15 MHz

Date: 26.FEB.2019 20:55:15
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LTE band 2, 5MHz Bandwidth,64QAM (-26dBc BW)

® “RBW 50 kHz Marker 1 1
AVBW 200 kHz 10.68 dBm

Ref 30 dBm *Att 25 dB SWT 10 ms

I

|10 e A el A

Center 1.88 GHz 1.5 MHz/ span 15 MHz

Date: 27.FEB.2019 14:15:19
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LTE band 2, 10MHz (-26dBc)

Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
QPSK 16QAM 64QAM
9903.85 9807.69 9759.62
LTE band 2, 10MHz Bandwidth, QPSK (-26dBc BW)

® *RBW 100 kHz Marker 1 [T
4 VBW 300 kHz

Ref 20.8 dBm *Att 15 dB SWT 15 ms

1880.0

20 Offfet 0.4 aB o

plemgrepee L ob ol e
/ \
WMN \JWWW

)
H
[}

Center 1.88 GHz 3 MHz/ Span 30 MHz

Date: 26.FEB.2019 20:56:41

LTE band 2, 10MHz Bandwidth, 16QAM (-26dBc BW

® *RBW 100 kHz Marker 1 [T
4 VBW 300 kHz 6.16 dBm
.880192308 G
=

Ref 20.8 dBm *Att 15 dB SWT 15 ms

20 Offget 0.4 aB

/ IR

AT T

M

Center 1.88 GHz 3 MHz/ Span 30 MHz

Date: 26.FEB.2019 20:58:06
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*RBW 100 kHz

.119260257-WMDO03
Page 101 of 151

LTE band 2, 10MHz Bandwidth, 64QAM (-26dBc BW)

*VBW 300 kHz

Ref 30 dBm *Att 25 dB SWT 15 ms
30 E
1 1z
20 : [ ~ ]
~14 am
B T
AT g,
N e A% L f \(‘ I €
R T M L
3pB
50
1.88 GHz 3 MHz/ spa 0 MH

Center

Date: 27.FEB.2019 14:20:27
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LTE band 2, 15MHz (-26dBc)
Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
QPSK 16QAM 64QAM
14783.65 14855.77 14639.42

LTE band 2, 15MHz Bandwidth, QPSK (-26dBc BW)
& e we e
B W M

1880.0

)
[}

Center 1.88 GHz 4.5 MHZ/ Span 45 MHz

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

/@ *RBW 200 kHz Marker 1 T
“VBW 1 MHz
.8759615
T

Ref 20.8 dBm *Att 15 dB SWT 5 ms

0o Offget 0. dB n " 2¢.0C
JWW Bw 4.8 6 1 M

f nds
10
D a 1.872572115 GHz
hes2ul my ndiB
B N LvL

= SeeTas 35 GHzZ | opp

-1

M

Center 1.88 GHz 4.5 MHZ/ Span 45 MHz

Date: 26.FEB.2019 21:00:56
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*RBW 200 kHz
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LTE band 2, 15MHz Bandwidth, 64QAM (-26dBc BW)

*VBW 1 MHz

Ref 30 dBm *Att 25 dB SWT S5 ms 11
30 z
240 1z
Lo : [~ ]
-1 3m
H :
N (&WM_M .g\
Eagdurs i LAl L
173 T r—
3om
50
Center 1.88 GHz 5 MHz/ spa 5 MH

Date: 27.FEB.2019 14:22:18
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LTE band 2, 20MHz (-26dBc)

No. [19260257-WMDO03
Page 104 of 151

Frequency(MHZz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM 64QAM
1880.0 Q Q Q
19326.92 19326.92 19134.62
LTE band 2, 20MHz Bandwidth, QPSK (-26dBc BW)
® * RBW 200 kHz Ma er 1
- i o=
| ‘

|
\;_
\

Center 1.88 GHz 6 MHz/ Span 60 MHz
Date: 26.FEB.2019 21:02:22
LTE band 2, 20MHz Bandwidth, 16QAM (-26dBc BW
® * RBW 200 kHz Ma
20 Offget 0. dB B
i ! -]
| | *
Center 1.88 GHz 6 MHz/ Span 60 MHz

Date: 26.FEB.2019 21:03:47
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*RBW 200 kHz

LTE band 2, 20MHz Bandwidth, 64QAM (-26dBc BW)

*VBW 1 MHz

*Att 25 dB SWT 5 ms

Ref 30 dBm

.119260257-WMDO03
Page 105 of 151

i
T

3pB

n 60 MH

Center 1.88 GHz

Date: 27.FEB.2019 14:23:54
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LTE band 5, 1.4MHz (-26dBc)

Frequency(MHZz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM 64QAM
836.5 Q Q Q
1322.12 1330.13 1290.06

LTE band 5, 1.4MHz Bandwidth, QPSK (-26dBc BW)

® * RBW 20 kHz Marker 1 [T
4 VBW 100 kHz
ir

Ref 20.5 dBm *Att 15 dB SWT 40 ms

v

20 offfet 0.4 dB I

Center 836.5 MHz 500 kHz/ Span 5 MHz

LTE band 5, 1.4MHz Bandwidth, 16QAM (-26dBc BW

® * RBW 20 kHz Marker 1 [T
4 VBW 100 kHz
ir

Ref 20.5 dBm *Att 15 dB SWT 40 ms
20 Offget 0. dB w
[view|
-0 111 \( LVL
, 2
R J\A"‘J
. i \A“Mﬂ .
N A 3 “'\M\'
i bi a
Center 836.5 MHz 500 kHz/ Span 5 MHz

Date: 26.FEB.2019 21:07:25
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0

LTE band 5, 1.4MHz Bandwidth, 64QAM (-26dBc BW)

/E; *RBW 20 kHz Marker 1
*VBW 100 kHz 13.63 dBm
336.419871 |
as (1
-

Ref 30 dBm *Att 25 dB SWT 40 ms

i
2,
3

Center 836.5 MHz

Date: 27.FEB.2019 14:44:05
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LTE band 5, 3MHz (-26dBc)

Frequency(MHZz) Occupied Bandwidth (-26dBc)( kHz)
836.5 QPSK 16QAM 64QAM
' 2996.79 2964.74 2932.69

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

® * RBW 30 kHz Marker 1 [T
4 VBW 100 kHz

M

Ref 20.5 dBm *Att 15 dB SWT 30 ms 37 . 69z ) D
20 Offget 0. dB v ndE y 2¢.0C
(J“MW B - 996 272 Mz
¢ ndiB
Lo | ~]
—4.91 dBm
1 4.993589744 MHz
[vIew| . e

B LVL
J \\7 7-990384615 MHz| 0
,.&_Am) s,

Center 836.5 MHz 1 MHzZ/ Span 10 MHz

LTE band 5, 3MHz Bandwidth, 16QAM (-26dBc BW)

® * RBW 30 kHz Marker 1 [T
4 VBW 100 kHz
36.259615385 1

Ref 20.5 dBm *Att 15 dB SWT 30 ms

20 oOfffet 0.4 dB
v

4 Y o]

1 " 5. 961 385 MHz

RN | INE n 3

= LVL
+1 § 7.974354974 muz| o

.

M

Center 836.5 MHz 1 MHzZ/ Span 10 MHz

Date: 26.FEB.2019 21:10:16
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*RBW 30 kHz

LTE band 5, 3MHz Bandwidth, 64QAM (-26dBc BW)

*VBW 100 kHz

*Att 25 dB SWT 30 ms

. e
i L ‘
i 3
|
? |
MWWM WW%M -

er 836.5 MHz

Date: 27.FEB.2019 14:45:25
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LTE band 5, 5MHz (-26dBc)

Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
QPSK 16QAM 64QAM
5000.00 4975.96 4955.77
LTE band 5, 5MHz Bandwidth, QPSK (-26dBc BW)

® *RBW 50 kHz Marker 1 [T
4 VBW 200 kHz
Ref 20.5 dBm *att 15 dB SWT 10 ms
nae [T
L1V PP g N 'Y BW .00000¢000 MH=z
et 5 Bs
L | ~]
—1¢.34 aem
4.000004000 Mz
[view] . NS
o - LvL
> 5.000004000 muz |
-1

836.5

20 offfet 0.4 dB

)
[}

Center 836.5 MHz 1.5 MHz/ Span 15 MHz

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

® *RBW 50 kHz Marker 1 [T
4 VBW 200 kHz

Ref 20.5 dBm *Att 15 dB SWT 10 ms 35.129807692 1
20 Offget 0. dB 1 ndk 1] 2¢.00 dB
'! M BW 4.975961538 MHz
[ dhnd nds [ |

M

10

1 e 4.00000¢000 MHz

220 m ndie

o LVL
2> - e MEZ N rog

-1

Center 836.5 MHz 1.5 MHz/ Span 15 MHz

Date: 26.FEB.2019 21:13:06
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LTE band 5, 5MHz Bandwidth,64QAM (-26dBc BW)

*RBW 50 kHz

Z: *VBW 200 kHz
*Att 25 dB SWT 10 ms

Ref 30 dBm
bl el el A
v Sl ‘uy‘\

I

Center 836.5 MHz

Date: 27.FEB.2019 14:46:32
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LTE band 5, 10MHz (-26dBc)

Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
QPSK 16QAM 64QAM
9807.69 9759.62 9663.46
LTE band 5, 10MHz Bandwidth, QPSK (-26dBc BW)

® *RBW 100 kHz
“ VBW 300 kHz

Ref 20.5 dBm *Att 15 dB SWT 15 ms

836.5

20 offfet 0.4 dB
L4

L]

)
[}

Center 836.5 MHz 3 MHz/ Span 30 MHz

LTE band 5, 10MHz Bandwidth, 16QAM (-26dBc BW

® *RBW 100 kHz Marker 1 [T
4 VBW 300 kHz
36.692307692 1

Ref 20.5 dBm *Att 15 dB SWT 15 ms

20 oOfffet 0.4 dB

. WWMM{ BW i ,tu‘ ﬂ , . -
[vIEwW| o j L . ) 7’” -

M

Center 836.5 MHz 3 MHz/ Span 30 MHz

Date: 26.FEB.2019 21:15:57
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LTE band 5, 10MHz Bandwidth, 64QAM (-26dBc BW)

® +RBW 100 kHz Marker 1 1
AVBW 300 kHz 12.71 dBm

Ref 30 dBm *Att 25 dB SWT 15 ms 30
30 nd. T1] z
B 6 .
= T : [ A ]
1 -1 m
v 0
T UPR T A
Al

K FCY: )2 MHz
Fn cmp |2 (71 ade
\ .71 dBm
T eesTe sl MR g

i Mooty o Lo ST T T T

3pB

Center 836.5 MHz 3 MHz/ span 30 MHz

Date: 27.FEB.2019 14:49:03
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LTE band 13, 5MHz (-26dBc)
Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
QPSK 16QAM 64QAM
4975.96 5024.04 4903.85
LTE band 13, 5MHz Bandwidth, QPSK (-26dBc BW)

® *RBW 50 kHz Marker 1 [T
4 VBW 200 kHz

Ref 20.5 dBm *Att 15 dB SWT 10 ms 83.153846154 1
1

20 Offfet 0.4 dB X
F e \ BW 61538 M
ndB
10
/ \ 779.524034462 MHz
vIEw] 8
o m I ndis
LVL
L1 ]
744.50000¢000 MEz|
-1

7,2 Afl M*MW\AJ MMW

782.0

)
[}

Center 782 MHz 1.5 MHz/ Span 15 MHz

LTE band 13, 5MHz Bandwidth,16QAM (-26dBc BW)

® *RBW 50 kHz Marker 1 [T
4 VBW 200 kHz

Ref 20.5 dBm *Att 15 dB SWT 10 ms

5230 > 1
20 Offget 0.4 dB v ndr .
[‘”"wmﬂ BW 024038462 MHz
ndiB
Lo | ~]
D a 7992-.50000¢000 MH=z
220 busks ndpe
B LVL
T2 7d4.524 262 muz| o0
-1

M

Center 782 MHz 1.5 MHz/ Span 15 MHz

Date: 26.FEB.2019 21:18:50
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LTE band 13, 5MHz Bandwidth,64QAM (-26dBc BW)

® *RBW 50 kHz
*VBW 200 kHz 12.58 dBm

Ref 30 dBm *Att 25 dB SWT 10 ms 83.466346154 MHz

30 nde 2¢.00 aB

BW  [4.90384¢154 MHz

-1 5 dBm

N L i L ol A
[. \‘ W
.4
T

?w—m

Center 782 MHz

Date: 27.FEB.2019 14:56:54
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LTE band 13, 10MHz (-26dBc)

Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
QPSK 16QAM 64QAM
9807.69 9759.62 9663.46
LTE band 13, 10MHz Bandwidth, QPSK (-26dBc BW

® *RBW 100 kHz Marker 1 [T
4 VBW 300 kHz

782.0

Ref 20.5 dBm *Att 15 dB SWT 15 ms 83.10

20 Offfet 0.9 dB wwm&ﬂw%{,}

5231 1
BW 308 M
ndiB
10
777.14423¢769 MHz
vIEw] ,
L m L ndB
LVL
: o - |
; \t R EEREEEEE R e
-1

)
[}

Center 782 MHz 3 MHz/ Span 30 MHz

LTE band 13, 10MHz Bandwidth,16QAM (-26dBc BW

® *RBW 100 kHz Marker 1 [T
4 VBW 300 kHz

Ref 20.5 dBm *Att 15 dB SWT 15 ms 82.192307692 1

20 offfet 0.4 aB fdw MA’V‘\/‘ ‘u:\ | ‘.\ ‘ ’7

i ndB
10
-4.21 aBm
ey 717.14423¢769 MHz
vIEw] 8
o m I ndis
LVL
VX’ k 796.903844154 muz|
-1

M

Center 782 MHz 3 MHz/ Span 30 MHz

Date: 26.FEB.2019 21:21:40
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LTE band 13, 10MHz Bandwidth, 64QAM (-26dBc BW)

® +RBW 100 kHz Marker 1 1
AVBW 300 kHz 12.43 aBm

Ref 30 dBm *Att 25 dB SWT 15 ms

1
LJ; I g AU ARIAE o Pk

I

|--10 -
j iﬁﬂ sl LR

S ST T | g ¥ DX

3pB

Center 782 MHz 3 MHz/ Span 30 MHz

Date: 27.FEB.2019 14:57:59
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LTE band 66, 1.4MHz (-26dBc)

Frequency(MHZz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM 64QAM
1745.0 Q Q Q
1322.12 1322.12 1298.08

LTE band 66, 1.4MHz Bandwidth, QPSK (-26dBc BW

/@ *RBW 20 kHz Marker 1 T
“VBW 100 kHz 3.56 dBm
74484
=

Ref 21.2 dBm *Att 15 dB SWT 40 ms

o Offfet 1.4 dB l

BW .322114385 M
ndB
H10 — -
1.744314910 cuz
220 my ( ndiB
- - LVL
T ke 2 I
- ! 26 GEE e
-1

Center 1.745 GHz 500 kHz/ Span 5 MHz

Date: 26.FEB.2019 21:23:12

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

® * RBW 20 kHz I
“VBW 100 kHz

Ref 21.2 dBm *Att 15 dB SWT 40 ms .74544 G.
= v
0 OFfdet T-4 a5 v . 4T
CANIARILTY [ LNV f BW .322114385 Muz
1o A L
L aasodens s
VIEW] mg [ ndB
-7456490 TDF
1

\
N

Center 1.745 GHz 500 kHz/ Span 5 MHz

Date: 26.FEB.2019 21:24:36
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LTE band 66, 1.4MHz Bandwidth, 64QAM (-26dBc BW)

*RBW 20 kHz

Z: *VBW 100 kHz
*Att 25 dB SWT 40 ms

Ref 30 dBm
o
i
20 : [~}
-1 3m
: :
B jw.{g q\
L o Mmf Yh
e mlﬂ"\ﬁdﬂw %MMWM a0m
st
50
Cente 5 GH 500 / s 5 M

Date: 27.FEB.2019 15:04:11
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LTE band 66, 3MHz (-26dBc)

Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM 64QAM
1745.0 Q Q Q
2980.77 2980.77 2948.72

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

® * RBW 30 kHz Marker 1 [T
4 VBW 100 kHz

Ref 21.2 dBm *Att 15 dB SWT 30 ms

[ 20 fret 1. dB 1
T *

i Ww{ I ‘NM“'\«_-

| Al S

P gy

Center 1.745 GHz 1 MHz/ Span 10 MHz

Date: 26.FEB.2019 21:26:03

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

® * RBW 30 kHz Marker 1 [T
4 VBW 100 kHz
744759615 G

Ref 21.2 dBm *Att 15 dB SWT 30 ms
[ 20 Tfget T-4 aB T pIsts) Z§ 00 aB
A 4 Bw 980764231 Muz
‘“‘“"4‘““"] e 2]
10 Y FERE
1.743493590 GHz
Rz=d mg ndB
- L
I \7 746474359 Guz| o
B / \
r J\M
[ TE NPT
Center 1.745 GHz 1 MHz/ Span 10 MHz

Date: 26.FEB.2019 21:27:27
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0

LTE band 66, 3MHz Bandwidth, 64QAM (-26dBc BW)

*RBW 30 kHz

Z: *VBW 100 kHz
*Att 25 dB SWT 30 ms

Ref 30 dBm

FA
a

Tl
|
e

Date: 27.FEB.2019 15:05:06
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LTE band 66, 5MHz (-26dBc)

Frequency(MHZz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM 64QAM
1745.0 Q Q Q
4975.96 4975.96 4903.85

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

® *RBW 50 kHz Marker 1 [T
4 VBW 200 kHz

Ref 21.2 dBm *Att 15 dB SWT 10 ms

[ 20 Trfet T-4 aB 1
WM\J\A =
o —— ‘
1.742504000 GHz
VIEW] mg ndiB
- . vz
J l‘ -747473962 GHz oy
B / \
W“‘ (ET
Center 1.745 GHz 1.5 MHz/ Span 15 MHz

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

® *RBW 50 kHz Marker 1 [T
4 VBW 200 kHz
.743629808 G

Ref 21.2 dBm *Att 15 dB SWT 10 ms
[ 20 Trget 1. dB I Z¢ .00 d
v sw |a.e7506]558 Mus
A et
[‘““ 4 nds & ]
1o —1( 10 ¢
1.74250¢4000 Gz
VIEW] mg ndB
- LvL
¢.54 )
o S7ATATYees GHal ne
B j \
) W
Red™ “w
Center 1.745 GHz 1.5 MHz/ Span 15 MHz

Date: 26.FEB.2019 21:30:18
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LTE band 66, 5SMHz Bandwidth,64QAM (-26dBc BW)

*RBW 50 kHz

Z: *VBW 200 kHz
*Att 25 dB SWT 10 ms

Ref 30 dBm
20 - / | ]
{_M k M‘\
] r
ittt b o ]
cent 5 GH 5 MHz/ = 5 M

Date: 27.FEB.2019 15:06:11
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LTE band 66, 10MHz (-26dBc)

Frequency(MHz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM 64QAM
1745.0 Q Q Q
9903.85 9759.62 9663.46

LTE band 66, 10MHz Bandwidth, QPSK (-26dBc BW

/@ *RBW 100 kHz Marker 1 T
“ VBW 300 kHz
.743750000 G
=

Ref 21.2 dBm *Att 15 dB SWT 15 ms
- .
o) frget 1. dB
[ “ al= =
L a0044077 e
VEEH| mg n 3
5 -
o
T -749953923 GHz o,
B / \
B M
S (il
Center 1.745 GHz 3 MHz/ Span 30 MHz

Date: 26.FEB.2019 21:31:44

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

® *RBW 100 kHz Marker 1 [T
4 VBW 300 kHz
=

Ref 21.2 dBm *Att 15 dB SWT 15 ms
- i
o Off§et I.4 dB
. l —
1.74009¢154 GHz
VIEW] my ndiB

B LVL
j‘ l: .749854769 aHz| .
-1

Center 1.745 GHz 3 MHz/ Span 30 MHz

Date: 26.FEB.2019 21:33:09
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LTE band 66, 10MHz Bandwidth, 64QAM (-26dBc BW)

/E; *RBW 100 kHz Marker 1
*VBW 300 kHz 11.82 dBm

Ref 30 dBm *Att 25 dB SWT 15 ms

I

A

g - — AR T ST T -
[ P T Tt oA gl

3pB

Center 1.745 GHz 3 MHz/ Span 30 MHz

Date: 27.FEB.2019 15:07:10
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LTE band 66, 15MHz (-26dBc)

Frequency(MHZz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM 64QAM
1745.0 Q Q Q
14711.54 14711.54 14783.65

LTE band 66, 15MHz Bandwidth, QPSK (-26dBc BW

® * RBW 200 kHz Marker 1 [T
“VBW 1 MHz

Ref 21.2 dBm *Att 15 dB SWT 5 ms

= v
20 Trget T- dB i naB Z§ .00 dB
Henilad Bw Ja.711534462 mMuz
10
{51 aBm
1.737644231 auz
220 mE ndB
- rvL
2 b :
ke 75235%769 GHz
N o TDF
i \\n
I M@mw W\AM
Center 1.745 GHz 4.5 MHz/ Span 45 MHz

Date: 26.FEB.2019 21:34:35

LTE band 66, 15MHz Bandwidth, 16QAM (-26dBc BW

® * RBW 200 kHz Marker 1 [T
“VBW 1 MHz .62 dBm
.746802885 G
=

Ref 21.2 dBm *Att 15 dB SWT 5 ms

fret 1. dB
F«MM\MM&»« .m_.,&”{

.o e
VIEW] mg ndB
. -
11 75235%769 GHz
T2 i G TDE
-
i ,...J .
MM%N T e
Center 1.745 GHz 4.5 MHz/ Span 45 MHz

Date: 26.FEB.2019 21:36:00
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LTE band 66, 15MHz Bandwidth, 64QAM (-26dBc BW)

&
* Attt 25 dB

Ref 30 dBm

*RBW 200 kHz
*VBW 1 MHz

SWT 5 ms

No. [19260257-WMDO03
Page 127 of 151

I
"

L el

kLo s f o R

A

3pB

Date: 27.FEB.2019 15:08:16
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LTE band 66, 20MHz (-26dBc)

Frequency(MHZz) Occupied Bandwidth (-26dBc)( kHz)
PSK 16QAM 64QAM
1745.0 Q Q Q
19230.77 19230.77 19230.77

LTE band 66, 20MHz Bandwidth, QPSK (-26dBc BW

® * RBW 200 kHz Marker 1 [T
“VBW 1 MHz 3.35 aBm
.746634615 G

Ref 21.2 dBm *Att 15 dB SWT S5 ms
= ]
0 Trget 1. dB v naB Z¢.00 dE
LNV S PN Bw 19.23076 1 MHZ
10 — -
[view]

%

M
7]
<

Center 1.745 GHz 6 MHz/ Span 60 MHz

Date: 26.FEB.2019 21:37:26

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

® * RBW 200 kHz Marker 1 [T
“VBW 1 MHz

Ref 21.2 dBm *Att 15 dB SWT 5 ms
= T
o Trget T- dB v nde Z% .00 dB
YTV 1L WS B oL zs0Tegesl s
PR P
[vzew]
- LvL
: sae
l 17 4 DF
. / \ L
‘ MWH?
e
Center 1.745 GHz 6 MHz/ Span 60 MHz

Date: 26.FEB.2019 21:38:50
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LTE band 66, 20MHz Bandwidth, 64QAM (-26dBc BW)

® +RBW 200 kHz Marker 1 1
AVBW 1 MHz 12.14 dBm

Ref 30 dBm *Att 25 dB SWT 5 ms

I

T

et
4
E

2§ e FEad e Y P g A L0

3pB

Center 1.745 GHz 6 MHZ/ Span 60 MHz

Date: 27.FEB.2019 15:09:13
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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(c) states for operations in the 746-758 MHz band and the 776-788 MHz band, the power
of any emission outside the licensee's frequency band(s) of operation shall be attenuated below
the transmitter power (P) within the licensed band(s) of operation, measured in watts, in accordance
with the following:(1) On any frequency outside the 746-758 MHz band, the power of any emission
shall be attenuated outside the band below the transmitter power (P) by at least 43 + 10 log (P)
dB;(2) On any frequency outside the 776-788 MHz band, the power of any emission shall be
attenuated outside the band below the transmitter power (P) by at least 43 + 10 log (P) dB;(4) On
all frequencies between 763-775 MHz and 793-805 MHz, by a factor not less than 65 + 10 log (P)
dB in a 6.25 kHz band segment, for mobile and portable stations
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A.6.2 Measurement result

Only worst case result is given below

LTE band 2
OBW: 1RB-low_offset

®

Ref 20.8 dBm

*Att

15 dB

*RBW 5 kHz
*VBW 20 kHz
SWT 1.4 s

No. [19260257-WMDO03
Page 131 of 151

[ 20 Offjet 0.4 ae
10
[ransce ]

VL

R FAr T P P T I
T

] el

XT3
.1

Center 1.8515 GHz

Date: 13.MAR.2019 10:11:34

3.5 MHzZ/

LOW BAND EDGE BLOCK-1RB-low_offset

®

*Att

20 dB

*RBW 5 kHz
4 VBW 20 kHz
SWT 200 ms

Span 35 MHz

Ref 20.8 dBm
20 Offjet 0.4 ae
10

i

[

VL

I

Center 1.85 GHz

Date: 13.MAR.2019 10:11:50

500 kHz/

Span 5 MHz
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OBW: 1RB-high_offset

® *RBW 5 kHz Marker
+VBW 20 kHz

Ref 20.8 dBm *Att 15 dB SWT 1.4 s
[ 20" offfet 0.4 as 7 °q0.44
i
= “sos C | sex
B VL
.s09
D

Center 1.9 GHz 3.5 MHz/ Span 35 MHz

Date: 13.MAR.2019 10:15:45

HIGH BAND EDGE BLOCK-1RB-high_offset

® *RBW 5 kHz Marker ri ]
+VBW 20 kHz —44.81

Ref 20.8 dBm “Att 20 dB SWT 200 ms

[ 20 Offjet 0.4 ae

Lo =

B v
TDF

ANt b Ao A o g et ol it

7 F2

Center 1.915 GHz 500 kHz/ Span 5 MHz

Date: 13.MAR.2019 10:16:00
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LOW BAND EDGE BLOCK-20MHz-100%RB

® * RBW 200 kHz Marker ri ]
*VBW 1 MHz . aBm
850000000

Ref 20.8 dBm *Att 20 dB SWT 2.5 ms

MWWWWMB

-6
-7 -+

F

Center 1.85 GHz 2 MHz/ Span 20 MHz

Date: 13.MAR.2019 10:18:58

HIGH BAND EDGE BLOCK-20MHz-100%RB

® *RBW 200 kHz Marker
*VBW 1 MHz -17.35 dBm

Ref 20.8 dBm «att 20 daB SWT 2.5 ms
[ 20 Offjet 0.4 as
ALk o ]
1o - sSGL
B LVL
o
=
—13 d¢iBn T
[ v
. (i | . il r [, rm i
-3 Tt A | T ‘“' “l
o
=
-
<
- R
=
Center 1.915 GHz 2 MHz/ Span 20 MHz

Date: 13.MAR.2019 10:19:27

.119260257-WMDO03
Page 133 of 151
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LTE band 5
OBW: 1RB-low_offset

®

Ref 20.5 dBm

*Att

“RBW 5 kHz
* VBW 20 kHz
15 aB g SWT 1.4 s

No. [19260257-WMDO03
Page 134 of 151

20 Offget 0.3 dB
10
== |
-
-2

=

|
|
i

RN

a
qk_m 1997 AT ST | Py

i

Center 825.5 MHz

Date: 13.MAR.2019 10:22:21

3.5 MHz/

LOW BAND EDGE BLOCK-1RB-low_offset

®

*RBW 3 kHz
*VBW 10 kHz

Span 35 MHz

Ref 20.5 dBm “Att 20 dB SWT 560 ms
20 Offget 0.3 dB
o e 2]
B VL
ToE
-
[ "
. k

[

Center 824 MHz

Date: 13.MAR.2019 10:22:36

500 kHz/

Span 5 MHz
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OBW: 1RB-high_offset

® *RBW 5 kHz Marker
+VBW 20 kHz

Ref 20.5 dBm *Att 15 dB SWT 1.41s 848.431089 L; MHz
20 Offget 0.4 dB ). 44 E)
[
azn [N
1o L MHz | SGL
:
o= | e
oz
o
B H
2
N n i
’. J \ -
4
W\M,A.T,‘ ottt sk g Ao (i
-
L
Center 844 MHz 3.5 MHz/ Span 35 MHz
Date: 13.MAR.2019 10:25:58
HIGH BAND EDGE BLOCK-1RB-high_offset
® *RBW 5 kHz Marker
+vBW 20 kuz —39.7
Ref 20.5 aBm ~ate 20 aB swT 200 ms 549.000000000 Mz
20 Offget 0.3 dB
BT -
o= |
oz
) :
- Fi I
F.jf %
B / i
o | f
WL i e il
. hl') NSO 2 ke §
-
L
Center 849 MHz 500 kHz/ Span 5 MHz

Date: 13.MAR.2019 10:26:13
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LOW BAND EDGE BLOCK-10MHz-100%RB

® *RBW 100 kHz Marker
* VBW 500 kHz

Ref 20.5 dBm *Att 20 dB SWT 5 ms

20 Offget 0.4 dB
. (1S ’“"“‘ﬂ“"‘ln
T
==
B LVL
.
.
“lr
| L ¢ r [ ll
gl R A A
-
-
.
.
L,
.
Center 824 MHz 1 MHz/ Span 10 MHz

Date: 13.MAR.2019 10:28:08

HIGH BAND EDGE BLOCK-10MHz-100%RB

® *RBW 100 kHz Marker
* VBW 500 kHz ~16.33

Ref 20.5 dBm watt 20 aB SWT 5 me a6 000000000 e
20 Offget 0.4 dB
al et ke gtk Ll b |y 4 =
o
o
= | 1
-
coe
- &
.
.
-
.
.
- _
4
Center 849 MHz 1 MHZ/ Span 10 MHz

Date: 13.MAR.2019 10:28:36

.119260257-WMDO03
Page 136 of 151
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LTE band 13
OBW: 1RB-low_offset

® *RBW 5 kHz Marker ]
+VBW 20 kHz 0.14

20 Offget 0.4 dB OBW240.448
[ w
.03 asn |
f ! o
B - LVL
L

=

;ﬂ&__{- et it e el “«MMWW

Center 779.5 MHz 3.5 MHz/ Span 35 MHz

Date: 13.MAR.2019 10:34:21
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LOW BAND EDGE BLOCK-1RB-low_offset

® * RBW 30 kHz Marker ri ]
*VBW 100 kHz -31.29 dBm

Ref 20.5 dBm *Att 20 dB SWT 25 ms 75.919871795 MHz

20 Offge o iB
L / | [ a]
2 =
[ransce ]
B VL
u
- A
X

-6
-7
P
F1
Center 776 MHz 500 kHz/ Span 5 MHz

Date: 13.MAR.2019 10:34:36

® *RBW 10 kHz Marker ]
*VBW 100 kHz -35.74 dBm
64.250000000 MHz

Ref 20.5 dBm *Att 20 dB SWT 120 ms

20 Offget 0.4 dB

10 =
seL

B VL
TDF

-1

-2

-6
-7

F2
F
Center 769 MHz 1.2 MHZ/ Span 12 MHz

Date: 13.MAR.2019 10:34:50
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4 VBW 20 kHz
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Ref 20.5 dBm Att 15 dB SWT 1.4
20 Offge o B
S - 1iem |
g iz | sen
v
B N L
1 M
TDF
_— ‘
_2 (

M...L Rtk l-anW

Center 782 MHz

Date: 13.MAR.2019 10:42:49

3.5 MHz/

Span 35 MHz
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HIGH BAND EDGE BLOCK-1RB-high_offset

® * RBW 30 kHz Marker
+VBW 100 kHz -30.58 dBm
88.080128205 MHz

Ref 20.5 dBm *Att 20 dB SWT 25 ms

B

Center 788 MHz 500 kHz/ Span 5 MHz

Date: 13.MAR.2019 10:43:04

® *RBW 10 kHz Marker ]
+VBW 100 kHz -36.01 dBm

Ref 20.5 dBm *Att 20 dB SWT 120 ms

20 Offget 0.4 dB

10 =
seL

B VL
TDF

-1

-2

Mol Al gl
A S 3 | aiuiaad

-6
-7

F2
F
Center 799 MHz 1.2 MHZ/ Span 12 MHz

Date: 13.MAR.2019 10:43:18
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LOW BAND EDGE BLOCK-10MHz-100%RB

® * RBW 30 kHz Marker ri ]
*VBW 100 kHz -31.63 dBm
76.000000000 MHz

Ref 20.5 dBm *Att 20 dB SWT 30 ms
20 Offfet 0.4 dB
H10 b
‘ Aol rpetefl] 5™
B VL
TDE
I 1
2 gdlf?[
. ! W
oB
40
-6
-7
53
F
Center 776 MHz 1 MHz/ Span 10 MHz
Date: 13.MAR.2019 10:46:29
® *RBW 10 kHz Marker
+VBW 100 kHz -35.46 dBm
Ref 20.5 dBm *Att 20 dB SWT 120 ms 63.461538462 MHz
20 oOfffet 0.4 dB
10 b
seL
B VL
TDF
-1
=
=
- 51 -35 diBm -
iﬂ iﬁ a] [“ H rﬂ‘d‘{lmk gk S A i ol AbA L ‘WW
Rk el g ARl
-6
-7
F2
F
Center 769 MHz 1.2 MHzZ/ Span 12 MHz

Date: 13.MAR.2019 10:46:43
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HIGH BAND EDGE BLOCK-10MHz-100%RB

® * RBW 30 kHz Marker 1
*VBW 100 kHz -22.54 dBm
88.000000000 MHz

Ref 20.5 dBm *Att 20 dB SWT 30 ms

by - [Pl i 'J_“'{ahw‘l
B VL

g
- 1 -13 dBm |

% 1115773

Center 788 MHz 1 MHZz/ span 10 MHz

Date: 13.MAR.2019 10:57:21

® *RBW 10 kHz Marker
+VBW 100 kHz -35.01 dBm
95.346153846 MHz

Ref 20.5 dBm *Att 20 dB SWT 120 ms

20 Offget 0.4 dB

10 =
seL

B VL
TDF

-1

-2

T PR T P P S WA T |

F2

Center 799 MHz 1.2 MHZ/ Span 12 MHz

Date: 13.MAR.2019 10:57:36
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LTE band 66
OBW: 1RB-low_offset

® *RBW 5 kHz Marker
+VBW 20 kHz

Ref 21.2 dBm “Att 15 d SWT 1.4 s
20 OTTHe T T |
L il
o¢ = s
I
- v
|
|
[\ A :
L Mol |
% kg, d kel Lt G
=)
-6
-
Center 1.7125 GHz 3.5 MHz/ Span 35 MHz
Date: 13.MAR.2019 11:05:17
LOW BAND EDGE BLOCK-1RB-low_offset
® “RBW 5 kHz Marker ri ]
4 VBW 20 kHz -24.56 dBm
Ref 21.2 dBm “Att 20 dB SWT 200 ms .710000000 G
oo orT= T T 7
[ =
-1 =
-
[ransce ]

11 )
i

Center 1.71 GHz 500 kHz/ Span 5 MHz

Date: 13.MAR.2019 11:05:32
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® *RBW 5 kHz Marker
+VBW 20 kHz

Ref 21.2 dBm «Att 15 aB SWP 1.4 s
7
coOFfTfeT —T-3 @ -
B = s
[ransce ] v
- - VL
TDF

T
|
-
—

R
ﬁ"v——

4

Fom

& ¢ "
R it il e T G g TR

Center 1.7775 GHz 3.5 MHz/ Span 35 MHz

Date: 13.MAR.2019 13:51:55

HIGH BAND EDGE BLOCK-1RB-high_offset

® *RBW 5 kHz Marker
+VBW 20 kHz —19.8¢ sm
.780000000 G

Ref 21.2 dBm *Att 20 dB SWT 200 ms

i 1 ! .

ittt %“W T

7 FZ

Center 1.78 GHz 500 kHz/ Span 5 MHz

Date: 13.MAR.2019 13:52:10
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LOW BAND EDGE BLOCK-20MHz-100%RB

® * RBW 200 kHz Marker
*VBW 1 MHz -20.33 dBm

Ref 21.2 dBm *Att 20 dB SWT 2.5 ms

= j

20 OTTFat T4 a8

L il NW

B = A gy M“‘I“
seL
VL
TDE
oB

-4

-5

-6

-

F

Center 1.71 GHz 2 MHz/ Span 20 MHz

Date: 13.MAR.2019 13:54:10

HIGH BAND EDGE BLOCK-20MHz-100%RB

® * RBW 200 kHz Marker ri ]
*VBW 1 MHz -14.61

Ref 21.2 dBm *Att 20 dB SWT 2.5 ms .780961538 SHz
]
20 OTTHe T T
1 RN ) P S AN (SRR A R
Rl W EFA AL
=
3
=
-4
-5
-6
7 F2
wfi
Center 1.78 GHz 2 MHz/ Span 20 MHz

Date: 13.MAR.2019 11:15:24
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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.
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A. 7.2 Measurement result
Only worst case result is given below

LTE band 2: 30MHz — 19.15GHz
Spurious emission limit —13dBm.

® *RBW 1 MHz Marker ]
+VBW 3 MHz 28.24 dBm

Ref 5.8 dBm *Att 20 dB SWT 125 ms
Offfet o iB
2]
[ ol B
T,
.
. [ [
r T T
L
Start 30 MHz 1.912 GHz/ Stop 19.15 GHz
Date: 12.MAR.2019 16:45:56
LTE band 5: 30MHz — 8.49GHz
Spurious emission limit —13dBm.
® * RBW 1 MHz Marker
* VBW 3 MHz
Ref 5.5 dBm *Att 20 dB SWT 125 ms
Of flget o iB
-0
2]
BT
T, -
.
I DB
-9
Start 30 MHz 846 MHz/ Stop 8.49 GHz

Date: 12.MAR.2019 16:41:52
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LTE band 13: 30MHz — 7.88GHz
Spurious emission limit —13dBm.

® *RBW 1 MHz Marker
+VBW 3 MHz

Ref 5.5 dBm *Att 20 dB SWT 125 ms
oftffer 0 B
o
= -13
VL
-2
TDE
-3
s ! DB
-
-8
--o
Start 30 MHz 785 MHz/ Stop 7.88 GHz

Date: 12.MAR.2019 16:47:57

LTE band 13: 1559MHz — 1610MHz
Spurious emission limit —13dBm.

® *RBW 1 MHz Marker
+VBW 3 MHz _43.12 dBm

Ref -29.5 dBm Att 5 dB SWT 125 ms

30 Offget 0.9 ae

v

[ i
=
- VL

Start 1.559 GHz 5.1 MHzZ/ Stop 1.61 GHz

Date: 12.MAR.2019 16:48:31
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LTE band 66: 30MHz — 17.8GHz
Spurious emission limit —13dBm.

® *RBW 1 MHz Marker
+VBW 3 MHz

Ref 6.2 dBm *Att 20 dB SWT 125 ms
orifer 1.4 am
= .
-
.

Start 30 MHz 1.777 GHz/ Stop 17.8 GHz

Date: 12.MAR.2019 16:53:27
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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 64QAM
1860.0
6.76 7.28 8.37

LTE band 13,10MHz

Frequency(MHz) PAPR(dB)
PSK 16QAM 64QAM
782.0 Q Q Q
478 5.61 8.56

LTE band 66, 20MHz

Frequency(MHz) PAPR(dB)
QPSK 16QAM 64QAM
1745.0
6.60 7.34 8.53
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ANNEX B: Accreditation Certificate

United States Department of Commerce
National Institute of Standards and Technology

®

NYIAYD

Certificate of Accreditation to ISO/IEC 17025:2005

NVLAP LAB CODE: 600118-0

Telecommunication Technology Labs, CAICT
Beijing
China

is accredited by the National Voluntary Laboratory Accreditalion Program for speciiic services,
listed on the Scope of Accreditation, for:

Electromagnetic Compatibility & Telecommunications
This laborafory is accredited in accordance with the recognized Internafional Standard ISOAEC 17025:2005.

This accreditation demonstrates fechnical competence for a defined scope and the operation of a laboratory quality
management system (refer to joint ISO-ILAC-IAF Communique dated January 2008).

oA

-d'tn-' ar ..: 4 ) {
P 101
2018-09-28 through 2019-09-30 © | . AR/
Effective Dates »,-f% ) &E For the National Voluntary Laboratory Accreditation Frogram
Tryreg of ¥ -

**END OF REPORT***
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