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1 Summary of Test Results

Reference Sections . . Test
ECC IC | Test Description Test Limit Condition Test Result
2.1046 RSS-GEN (6.12) | Conducted output N/A Pass
RSS-130 (4.4)
24.232(d) RSS-132 (5.4) Peak-to-Average
27.50(d)(5) RSS-133 (6.4) Ratio <13d8 Pass
RSS-139 (6.4)
2.1049 RSS-GEN(6.6)
22.917(a) RSS-133 (2.3) Occupied Bandwidth N/A Conducted | Reported
24.238(a) RSS-139(2.3)
<43 +10|Oglo
2.1051
O L L e
24.238(a) RSS-133 (6 5 1 Conducted Spurious df ”g Pass
27.53(c)(2) -133 (6.5.1) Emissions and for all out
RSS-139(6.5.1) of band
27.53(h) o
emissions
22.913(a)(2) B Effective Radiated | < 3 Watts max Pass
27.55(b)(10) Power ERP
Effective Radiated | <5 Watts max
- RSS-130 (4.4) Power ERP Pass
24.232(c) RSS-132 (5.4) Effective Isotropic | < 1 Watts max
27.50(d)(4) RSS-133 (6.4) Radiated Power EIRP Pass
' RSS-139 (6.4)
2.1053 RSS-GEN (6.13) < (45’ +10)'c;%1°
22.917(a) RSS-130 (4.6) . . [Watts] .
szl | RSs1m(s9) | FUUgRASOn | bendede | RGO oo,
27.53(c)(2) RSS-133 (6.5.1) of band
27.53(h) RSS-139 (6.5.1) 7
emissions
21055 RSS-GEN (6.11)
22.917(a)
24.238(2) RSS-130 (4.3)
2'7 5(b) RSS-132 (5.3) Frequency Stability <2.5 ppm Pass
27.5(h) RSS-133 (6.3)
2754 RSS-139 (6.3)

1.1 Modifications Required to Compliance
None
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2 General Information

2.1 Client Information

Name: Continental Automotive System, Inc.
Address: 21440 West Lake Cook Road
City, State, Zip, Country: Deer Park, IL 60010, USA

2.2 Test Laboratory

Name: SGS North America, Inc.
Address: 620 Old Peachtree Road NW, Suite 100
City, State, Zip, Country: Suwanee, GA 30024, USA

2.3 General Information of EUT

Type of Product:
Model Number:
FCC ID:

IC ID:

IMEI Number:

Rated Voltage:
Test Voltage:

Tx Frequency Range:

FCC Classification:
Type:

Sample Received Date:
Dates of testing:

Wireless Modem Module
TVN

LHJ-TVN

2807E-TVN
352584070000705

10.2 — 13.8 Vdc,

12 Vdc,

1850 - 1910 MHz (LTE Band 2)
1710 — 1755 MHz (LTE Band 4)
824 — 849 MHz (LTE Band 5)
777 — 787 MHz (LTE Band 13)

PCS Licensed Transmitter PCB
Pre Production

28 July 2015
17 Aug - 22 Sept 2015

2.4 Operating Modes and Conditions

The EUT was exercised by connecting a CMW communications tester to the device. The CMW was used
to control signaling and channel during testing.
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3 RF Output Power

3.1 Test Result

Test Description Basic Standards Test Result

FCC Part 2.1046

RF Output Power RSS-GEN (6.12)

Compliant

3.2 Test Method

The EUT was directly connected to a Radio Communication Tester (CMW 500) and a radio link
was established. The output power of the EUT was set to maximum value by using the
maximum power setting on the CMW. The output power was measured using the CMW internal
measurement functions.

3.3 Test Site
SGS EMC Laboratory, Suwanee, GA

Environmental Conditions
Temperature: 24.1°C
Relative Humidity: 45.6 %
Atmospheric Pressure: 97.9 kPa

3.4 Test Equipment
Test Date: 13 August 2015
Equipment Model Manufacturer Asset Number Cal Due Date
CMW500 WIDEBAND CMW500 ROHDE & SCHWARZ B094874 6-Dec-2015
e Based on manufacturer’s specifications, the CMW-500 is on a 3 year calibration cycle.
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35 Test Data-LTE Band 2

Max Power: 24.41dBm
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UpLink UL Frequency BW RB# Position Measured Power Cable Loss Conducted Power

Channel (MHz) (MHz) (dBm) (dB) (dBm)
18607 1850.7 1.4 1 (RB_Pos:0) 22.48 0.53 23.01
18607 1850.7 1.4 1 (RB_Pos:5) 23.61 0.53 24.14
18607 1850.7 1.4 4 (RB_Pos:0) 23.71 0.53 24.24
18607 1850.7 14 4 (RB_Pos:2) 23.74 0.53 24.27
18607 1850.7 1.4 6 (RB_Pos:0) 23.7 0.53 24.23
18900 1880 14 1 (RB_Pos:0) 23.69 0.53 24.22
18900 1880 1.4 1 (RB_Pos:5) 23.75 0.53 24.28
18900 1880 1.4 4 (RB_Pos:0) 23.77 0.53 24.3
18900 1880 1.4 4 (RB_Pos:2) 23.74 0.53 24.27
18900 1880 1.4 6 (RB_Pos:0) 23.7 0.53 24.23
19193 1909.3 1.4 1 (RB_Pos:0) 22.51 0.54 23.05
19193 1909.3 1.4 1 (RB_Pos:5) 23.6 0.54 24.14
19193 1909.3 14 4 (RB_Pos:0) 23.73 0.54 24.27
19193 1909.3 1.4 4 (RB_Pos:2) 23.76 0.54 24.3
19193 1909.3 1.4 6 (RB_Pos:0) 23.72 0.54 24.26
18615 1851.5 3 1 (RB_Pos:0) 22.53 0.53 23.06
18615 1851.5 3 1 (RB_Pos:14) 23.64 0.53 24.17
18615 1851.5 3 8 (RB_Pos:0) 23.78 0.53 2431
18615 1851.5 3 8 (RB_Pos:7) 23.67 0.53 24.2
18615 1851.5 3 15 (RB_Pos:0) 22.83 0.53 23.36
18900 1880 3 1 (RB_Pos:0) 22.45 0.53 22.98
18900 1880 3 1 (RB_Pos:14) 23.76 0.53 24.29
18900 1880 3 8 (RB_Pos:0) 23.85 0.53 24.38
18900 1880 3 8 (RB_Pos:7) 23.72 0.53 24.25
18900 1880 3 15 (RB_Pos:0) 22.93 0.53 23.46
19185 1909.9 3 1 (RB_Pos:0) 22.52 0.54 23.06
19185 1909.9 3 1 (RB_Pos:14) 23.63 0.54 24.17
19185 1909.9 3 8 (RB_Pos:0) 23.81 0.54 24.35
19185 1909.9 3 8 (RB_Pos:7) 23.67 0.54 24.21
19185 1909.9 3 15 (RB_Pos:0) 22.78 0.54 23.32
18625 1852.5 5 1 (RB_Pos:0) 23.24 0.53 23.77
18625 1852.5 5 1 (RB_Pos:24) 23.18 0.53 23.71
18625 1852.5 5 12 (RB_Pos:0) 22.25 0.53 22.78
18625 1852.5 5 12 (RB_Pos:13) 22.3 0.53 22.83
18625 1852.5 5 25 (RB_Pos:0) 22.13 0.53 22.66
18900 1880 5 1 (RB_Pos:0) 23.69 0.53 24.22
18900 1880 5 1 (RB_Pos:24) 23.51 0.53 24.04
18900 1880 5 12 (RB_Pos:0) 22.83 0.53 23.36
18900 1880 5 12 (RB_Pos:13) 22.67 0.53 23.2
18900 1880 5 25 (RB_Pos:0) 22.71 0.53 23.24
19175 1907.5 5 1 (RB_Pos:0) 23.28 0.54 23.82
19175 1907.5 5 1 (RB_Pos:24) 23.26 0.54 23.8
19175 1907.5 5 12 (RB_Pos:0) 22.28 0.54 22.82
19175 1907.5 5 12 (RB_Pos:13) 22.21 0.54 22.75
19175 1907.5 5 25 (RB_Pos:0) 22.22 0.54 22.76
18650 1855 10 1 (RB_Pos:0) 23.17 0.53 23.7
18650 1855 10 1 (RB_Po0s:49) 23.47 0.53 24
18650 1855 10 25 (RB_Pos:0) 22.22 0.53 22.75
18650 1855 10 25 (RB_Pos:25) 22.34 0.53 22.87
18650 1855 10 50 (RB_Pos:0) 22.16 0.53 22.69
18900 1880 10 1 (RB_Pos:0) 23.79 0.53 24.32
18900 1880 10 1 (RB_Po0s:49) 23.47 0.53 24
18900 1880 10 25 (RB_Pos:0) 22.79 0.53 23.32
18900 1880 10 25 (RB_Pos:25) 22.6 0.53 23.13
18900 1880 10 50 (RB_Pos:0) 22.6 0.53 23.13
19150 1905 10 1 (RB_Pos:0) 23.25 0.54 23.79
19150 1905 10 1 (RB_Pos:49) 23.12 0.54 23.66
19150 1905 10 25 (RB_Pos:0) 22.19 0.54 22.73
19150 1905 10 25 (RB_Po0s:25) 22.19 0.54 22.73
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36 TestData-LTE Band 4

Max Power: 23.81dBm
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UpLink UL Frequency BW RB# Position Measured Power Cable Loss Conducted Power

Channel (MHz) (MHz) (dBm) (dB) (dBm)
19957 1710.7 14 1 (RB_Pos:0) 23.29 0.52 23.81
19957 1710.7 1.4 1 (RB_Pos:5) 23.27 0.52 23.79
19957 1710.7 1.4 4 (RB_Pos:0) 23.28 0.52 23.8
19957 1710.7 14 4 (RB_Pos:2) 23.27 0.52 23.79
19957 1710.7 1.4 6 (RB_Pos:0) 22.31 0.52 22.83
20175 1732.5 14 1 (RB_Pos:0) 23.12 0.52 23.64
20175 1732.5 1.4 1 (RB_Pos:5) 22.96 0.52 23.48
20175 1732.5 14 4 (RB_Pos:0) 23.12 0.52 23.64
20175 1732.5 1.4 4 (RB_Pos:2) 23.12 0.52 23.64
20175 1732.5 1.4 6 (RB_Pos:0) 22.14 0.52 22.66
20393 1754.3 1.4 1 (RB_Pos:0) 23.2 0.53 23.73
20393 1754.3 1.4 1 (RB_Pos:5) 23.16 0.53 23.69
20393 1754.3 14 4 (RB_Pos:0) 23.2 0.53 23.73
20393 1754.3 1.4 4 (RB_Pos:2) 23.17 0.53 23.7
20393 1754.3 1.4 6 (RB_Pos:0) 22.05 0.53 22.58
19965 1711.5 3 1 (RB_Pos:0) 23.18 0.52 23.7
19965 1711.5 3 1 (RB_Pos:14) 23.16 0.52 23.68
19965 1711.5 3 8 (RB_Pos:0) 23.17 0.52 23.69
19965 1711.5 3 8 (RB_Pos:7) 23.16 0.52 23.68
19965 1711.5 3 15 (RB_Pos:0) 23.15 0.52 23.67
20175 1732.5 3 1 (RB_Pos:0) 23.15 0.52 23.67
20175 1732.5 3 1 (RB_Pos:14) 23.15 0.52 23.67
20175 1732.5 3 8 (RB_Pos:0) 23.17 0.52 23.69
20175 1732.5 3 8 (RB_Pos:7) 23.16 0.52 23.68
20175 1732.5 3 15 (RB_Pos:0) 23.14 0.52 23.66
20385 1753.5 3 1 (RB_Pos:0) 23.14 0.53 23.67
20385 1753.5 3 1 (RB_Pos:14) 23.17 0.53 23.7
20385 1753.5 3 8 (RB_Pos:0) 23.16 0.53 23.69
20385 1753.5 3 8 (RB_Pos:7) 23.15 0.53 23.68
20385 1753.5 3 15 (RB_Pos:0) 23.18 0.53 23.71
19975 1712.5 5 1 (RB_Pos:0) 23.19 0.52 23.71
19975 1712.5 5 1 (RB_Pos:24) 23.16 0.52 23.68
19975 1712.5 5 12 (RB_Pos:0) 23.15 0.52 23.67
19975 1712.5 5 12 (RB_Pos:13) 23.14 0.52 23.66
19975 1712.5 5 25 (RB_Pos:0) 23.13 0.52 23.65
20175 1732.5 5 1 (RB_Pos:0) 23.18 0.52 23.7
20175 1732.5 5 1 (RB_Pos:24) 23.15 0.52 23.67
20175 1732.5 5 12 (RB_Pos:0) 23.14 0.52 23.66
20175 1732.5 5 12 (RB_Pos:13) 23.13 0.52 23.65
20175 1732.5 5 25 (RB_Pos:0) 23.12 0.52 23.64
20375 1752.5 5 1 (RB_Pos:0) 23.15 0.53 23.68
20375 1752.5 5 1 (RB_Pos:24) 23.15 0.53 23.68
20375 1752.5 5 12 (RB_Pos:0) 23.14 0.53 23.67
20375 1752.5 5 12 (RB_Pos:13) 23.13 0.53 23.66
20375 1752.5 5 25 (RB_Pos:0) 23.12 0.53 23.65
20000 1715 10 1 (RB_Pos:0) 23.18 0.52 23.7
20000 1715 10 1 (RB_Po0s:49) 23.15 0.52 23.67
20000 1715 10 25 (RB_Pos:0) 23.13 0.52 23.65
20000 1715 10 25 (RB_Pos:25) 23.17 0.52 23.69
20000 1715 10 50 (RB_Pos:0) 23.14 0.52 23.66
20175 1732.5 10 1 (RB_Pos:0) 23.17 0.52 23.69
20175 1732.5 10 1 (RB_Po0s:49) 23.14 0.52 23.66
20175 1732.5 10 25 (RB_Pos:0) 23.13 0.52 23.65
20175 1732.5 10 25 (RB_Pos:25) 23.12 0.52 23.64
20175 1732.5 10 50 (RB_Pos:0) 23.17 0.52 23.69
20350 1750 10 1 (RB_Pos:0) 23.17 0.53 23.7
20350 1750 10 1 (RB_Pos:49) 23.14 0.53 23.67
20350 1750 10 25 (RB_Pos:0) 23.16 0.53 23.69
20350 1750 10 25 (RB_Po0s:25) 23.12 0.53 23.65
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3.7 Test Data-LTE Band 5

Max Power: 23.84dBm
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UpLink UL Frequency BW RB# Position Measured Power Cable Loss Conducted Power
Channel (MHz) (MHz) (dBm) (dB) (dBm)
20407 824.7 14 1 (RB_Pos:0) 22.37 0.35 22.72
20407 824.7 1.4 1 (RB_Pos:5) 23.37 0.35 23.72
20407 824.7 1.4 4 (RB_Pos:0) 23.48 0.35 23.83
20407 824.7 1.4 4 (RB_Pos:2) 23.45 0.35 23.8
20407 824.7 1.4 6 (RB_Pos:0) 23.39 0.35 23.74
20525 836.5 14 1 (RB_Pos:0) 22.38 0.35 22.73
20525 836.5 1.4 1 (RB_Pos:5) 23.37 0.35 23.72
20525 836.5 1.4 4 (RB_Pos:0) 23.48 0.35 23.83
20525 836.5 1.4 4 (RB_Pos:2) 23.45 0.35 23.8
20525 836.5 1.4 6 (RB_Pos:0) 23.39 0.35 23.74
20643 848.5 1.4 1 (RB_Pos:0) 23.38 0.35 23.73
20643 848.5 1.4 1 (RB_Pos:5) 23.29 0.35 23.64
20643 848.5 14 4 (RB_Pos:0) 23.4 0.35 23.75
20643 848.5 1.4 4 (RB_Pos:2) 23.33 0.35 23.68
20643 848.5 1.4 6 (RB_Pos:0) 22.42 0.35 22.77
20415 825.5 3 1 (RB_Pos:0) 22.33 0.35 22.68
20415 825.5 3 1 (RB_Pos:14) 23.45 0.35 23.8
20415 825.5 3 8 (RB_Pos:0) 23.37 0.35 23.72
20415 825.5 3 8 (RB_Pos:7) 23.49 0.35 23.84
20415 825.5 3 15 (RB_Pos:0) 22.45 0.35 22.8
20525 836.5 3 1 (RB_Pos:0) 22.33 0.35 22.68
20525 836.5 3 1 (RB_Pos:14) 23.43 0.35 23.78
20525 836.5 3 8 (RB_Pos:0) 23.37 0.35 23.72
20525 836.5 3 8 (RB_Pos:7) 23.48 0.35 23.83
20525 836.5 3 15 (RB_Pos:0) 22.45 0.35 22.8
20635 847.5 3 1 (RB_Pos:0) 23.42 0.35 23.77
20635 847.5 3 1 (RB_Pos:14) 23.27 0.35 23.62
20635 847.5 3 8 (RB_Pos:0) 22.41 0.35 22.76
20635 847.5 3 8 (RB_Pos:7) 22.37 0.35 22.72
20635 847.5 3 15 (RB_Pos:0) 22.32 0.35 22.67
20425 826.5 5 1 (RB_Pos:0) 23.37 0.35 23.72
20425 826.5 5 1 (RB_Pos:24) 23.36 0.35 23.71
20425 826.5 5 12 (RB_Pos:0) 23.37 0.35 23.72
20425 826.5 5 12 (RB_Pos:13) 23.43 0.35 23.78
20425 826.5 5 25 (RB_Pos:0) 22.42 0.35 22.77
20525 836.5 5 1 (RB_Pos:0) 23.34 0.35 23.69
20525 836.5 5 1 (RB_Pos:24) 23.35 0.35 23.7
20525 836.5 5 12 (RB_Pos:0) 22.46 0.35 22.81
20525 836.5 5 12 (RB_Pos:13) 22.44 0.35 22.79
20525 836.5 5 25 (RB_Pos:0) 22.47 0.35 22.82
20625 846.5 5 1 (RB_Pos:0) 23.36 0.35 23.71
20625 846.5 5 1 (RB_Pos:24) 23.39 0.35 23.74
20625 846.5 5 12 (RB_Pos:0) 22.63 0.35 22.98
20625 846.5 5 12 (RB_Pos:13) 22.33 0.35 22.68
20625 846.5 5 25 (RB_Pos:0) 22.39 0.35 22.74
20450 829 10 1 (RB_Pos:0) 23.27 0.35 23.62
20450 829 10 1 (RB_Po0s:49) 23.36 0.35 23.71
20450 829 10 25 (RB_Pos:0) 22.42 0.35 22.77
20450 829 10 25 (RB_Pos:25) 22.36 0.35 22.71
20450 829 10 50 (RB_Pos:0) 22.35 0.35 22.7
20525 836.5 10 1 (RB_Pos:0) 23.28 0.35 23.63
20525 836.5 10 1 (RB_Po0s:49) 23.39 0.35 23.74
20525 836.5 10 25 (RB_Pos:0) 22.48 0.35 22.83
20525 836.5 10 25 (RB_Pos:25) 22.39 0.35 22.74
20525 836.5 10 50 (RB_Pos:0) 22.3 0.35 22.65
20600 844 10 1 (RB_Pos:0) 23.26 0.35 23.61
20600 844 10 1 (RB_Pos:49) 23.26 0.35 23.61
20600 844 10 25 (RB_Pos:0) 22.26 0.35 22.61
20600 844 10 25 (RB_Po0s:25) 22.32 0.35 22.67
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3.8 Test Data-LTE Band 13

Max Power: 23.36dBm

Test Report Number: 3811993EMCO01 Rev: 0
Continental Automotive Systems, Inc. / TVN

Page: 10 of 81

UpLink UL Frequency BW RB# Position Measured Power Cable Loss Conducted Power
Channel (MHz) (MHz) (dBm) (dB) (dBm)
23205 779.5 5 1 (RB_Pos:0) 23.02 0.34 23.36
23205 779.5 5 1 (RB_Pos:24) 22.86 0.34 23.2
23205 779.5 5 12 (RB_Pos:0) 21.94 0.34 22.28
23205 779.5 5 12 (RB_Pos:12) 21.98 0.34 22.32
23205 779.5 5 24 (RB_Pos:0) 21.89 0.34 22.23
23230 782 5 1 (RB_Pos:0) 22.92 0.34 23.26
23230 782 5 1 (RB_Pos:24) 22.91 0.34 23.25
23230 782 5 12 (RB_Pos:0) 21.95 0.34 22.29
23230 782 5 12 (RB_Pos:12) 21.87 0.34 22.21
23230 782 5 24 (RB_Pos:0) 21.92 0.34 22.26
23255 784.5 5 1 (RB_Pos:0) 22.86 0.34 23.2
23255 784.5 5 1 (RB_Pos:24) 22.97 0.34 23.31
23255 784.5 5 12 (RB_Pos:0) 21.94 0.34 22.28
23255 784.5 5 12 (RB_Pos:12) 21.82 0.34 22.16
23255 784.5 5 24 (RB_Pos:0) 21.8 0.34 22.14
23230 782 10 50 (RB_Pos:0) 21.81 0.34 22.15
23230 782 10 1 (RB_Pos:0) 22.85 0.34 23.19
23230 782 10 1 (RB_Pos:25) 22.84 0.34 23.18
23230 782 10 1 (RB_Pos:49) 22.84 0.34 23.18
23230 782 10 25 (RB_Pos:0) 21.84 0.34 22.18
23230 782 10 25 (RB_Pos:24) 21.72 0.34 22.06
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4 Peak to Average Ratio

4.1 Test Result

Test Description

Test Report Number: 3811993EMCO01 Rev: 0
Continental Automotive Systems, Inc. / TVN

Page: 11 of 81

Basic Standards Test Result

Peak to Average Ratio

24.232(d)
27.50(d)(5)
RSS-130 (4.4)
RSS-132 (5.4)
RSS-133 (6.4)
RSS-139 (6.4)

Pass

4.2 Test Method

KDB document 971168 D01 Power Meas License Digital Systems v02r01 was used to determine peak-
to-average ratio. For the LTE measurements, Clause 5.7.1 was used which defined the measurement
method using the CCDF function of the spectrum analyzer. Measurements were recorded at the mid
channels and the worst-case setting was determined to be 3MHz cell bandwidth, 1RB (center), and
QPSK modulation except for Band 13 where a 5MHz cell bandwidth was used.

4.3 Test Site

SGS EMC Laboratory, Suwanee, GA

Environmental Conditions
Temperature:
Relative Humidity:
Atmospheric Pressure:

4.4 Test Equipment

23.1°C
51.4 %
98.2 kPa

Test Date: 18 September 2015
Equipment Model Manufacturer Asset Number Cal Due Date

SIGNAL ANALYZER FSV30 ROHDE & SCHWARZ B085749 27-Sep-2015
WIDEBAND RADIO
COMMUNICATION TESTER CMW500 ROHDE & SCHWARZ B079788 17-Oct-2015
POWER SPLITTER ZFRSC-123-S+ MINI-CIRCUITS B101739 5-Aug-2016
COAXIAL CABLE 1134 GORE B094785 4-Aug-2016

e Unless otherwise noted, equipment is on a 1 year calibration cycle.

e Based on manufacturer’s specifications, the CMW-500 is on a 3 year calibration cycle.

SGS North America Inc. | Consumer Testing Services 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800 www.us.sgs.com/cts
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45 Test Data

LTE Band 2

Spectrum | I%I

Ref Level 36.90 dém Offset 6,90 dB
Att 50 dB  AQT 2.3 ms & RBW 3 MHz
15a Cl

ICF 1.88 GHz KMean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 100000
Mean | Peak | Crest | 0% | 100 0.1% 0.01% |
Trace1 [ 2131 cBm | 25.40cdBm | G5.18de | 2.43de | 412 de 4.03 db 5.22 dB
Il ] QRN 06

Date: 18.SEP.2015 11:32:56
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Test Report Number: 3811993EMCO01 Rev: 0
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LTE Band 4

Spectrum | |né1

Ref Level 35.90 dém Offset 5.90 dB
Att 50 dBé AQT 2.3 ms & RBW 3 MHz

CF 1.7325 GHz Mean Pwr + 20,00 dB
Complementary Cumulative Distribution Function nples: 100000
Mean | Peak | crest | 0% | 1% 0.1% D.01% |
Trace 1 [ 2038 dém | 2544 dBm | E06dE | Z49de | 3.94dB 4,61 db 4,93 dB
I ] TRRARNAED W

Date: 18.SEP.2015 11:33:57

Page: 13 of 81
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LTE Band 5

Spectrum | |né1

Ref Level 35.90 dém Offset 5.90 dB
Att 50 dBé AQT 2.3 ms & RBW 3 MHz

CF 836.5 MHz Mean Pwr + 20.00 db
Complementary Cumulative Distribution Function mples: 100000
Mean | Peak | crest | 0% | 1% | 0o 8| o010 |
Trace 1 [ 2043 dém | 25.12dem | 469ds | Z49ds | 377de | 42008 J| 455de |
e ————
I ] [Ty

Date: 18.SEP.2015 11:35:08
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LTE Band 13

Spectrum

(=)

Ref Level 356.90 dém
Att 50 dB

Offset 5.90 dB

AQT

2.3 ms & RBW 3 MHz

ICF 784.5 MHz

Mean Pwr + 20.00 dB

Complementary Cumulative Distribution Function

Samples: 100000

Mean | Peak | crest | 0% | 1% 0.1% D.01% |
Trace 1 [ 2040dBm | 26.15dBm | 575de | Z49ds | 414 dB 4,03 db 5.30 dB
I ] [y

Date: 18.SEP.2015 11:35:41
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5 Occupied Bandwidth

51 Test Result

Test Description Basic Standards Test Result
2.1049
22.917(a)
24.238(a)

Occupied Bandwidth Reported

RSS-GEN(6.6)
RSS-133 (2.3)
RSS-139(2.3)

52 Test Method

The occupied bandwidth is the frequency bandwidth such that below its lower and above its upper
frequency limits, the mean powers are each equal to 0.5% of the total mean power by a given emission.
The span of the analyzer shall be set to capture all products of the modulation process, including the
emission skirts. The resolution bandwidth shall be set to as close to 1% of the selected span without
being below 1%. The video bandwidth shall be set to 3 times the resolution bandwidth. Video averaging
is not permitted. Where practical, a sample detector shall be used since a peak detector may produce a
wider than actual bandwidth.

A radio link was established between EUT and Radio Communications Tester. The output power of the
EUT was set to maximum value by using the maximum power setting on the Radio Communications
Tester. The occupied bandwidth was measured using spectrum analyzer’'s occupied bandwidth
measurement.

The bandwidth of 99% power can be read on spectrum analyzer.

The measurement was conducted at the center channel of each band. All resource blocks were
explored. Worst-case results are reported.

53 Test Site
SGS EMC Laboratory, Suwanee, GA

Environmental Conditions
Temperature: 23.6 °C
Relative Humidity: 50.7 %
Atmospheric Pressure: 97.8 kPa

5.4 Test Equipment

Equipment Model Manufacturer Asset Number Cal Due Date
SIGNAL ANALYZER FSV30 ROHDE & SCHWARZ B085749 27-Sep-2015
CMW500 WIDEBAND
RADIO COMMUNICATIONS CMW500 ROHDE & SCHWARZ B094874 6-Dec-2015
TESTER
POWER SPLITTER ZFRSC-183-S+ MINI-CIRCUITS B101743 5-Aug-2016

¢ Unless otherwise noted, equipment is on a 1 year calibration cycle.
e Based on manufacturer’s specifications, the CMW-500 is on a 3 year calibration cycle.
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55 Test Data

LTE Band 2
Occupied Bandwidth: :@ULCH: 18900, BW: 1.4 MHz ,
ULPower: 23dBm; ; UL_MOD_RB: QPSK, 6 (RB_Po0s:0)
“Spectrum | &

v
Ref Level 36.90 dBm Offset 6,90 dB  RBW 50 kHz

Att 45dB  SWT 37.9ps  VBW 200 kHz  Mode Auto FFT
@ 1Pk Max
M1[1] 16.87 dBm|
30 dBrm 1.87958760 GHz,
Occ By 1.128798842 MHz
20 dBm b
L STAEY PRIV

T
10 dBrn V}' }2

/ |
/ \
/ \

-30 dam [
\/vm/“/

-40 dBm
S0 dem
-60 dBm:
CF 1.88 GHz 691 pts Span 5.0 MHz
il | CRNRRRAED o
Date: 18.SEP.2015 11:41:33
LTE Band 2

Occupied Bandwidth: :@ULCH: 18900, BW: 3.0 MHz,

ULPower: 23dBm; ; UL_MOD_RB: QPSK, 15 (RB_Pos:0)
Spectrum [E]

v
Ref Level 36.90 dBm  Offset 6,90 dB & RBW 50 kHz

Att 45de SWT 37.9ps  VBW 200 kHz Mmode auto FFT
@ 1Pk Max
M1[1] 16.37 dBm|
30 dBm 1.88033860 GHz
Occ Bw 2.709117221 MHz
20 dem Ft
10 dBm

/ \
/ \
/ \

]
] P
e

-40 dBrn
-50 dBm
-60 dBm
GF 1.88 GHz 691 pts Span 6.0 MHz
—
)i (T ]

Date: 18.SEP.2015 11:45:37
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LTE Band 2
Occupied Bandwidth: :@ULCH: 18900, BW: 5.0 MHz ,
ULPower: 23dBm; ; UL_MOD_RB: QPSK, 25 (RB_Po0s:0)

Spectrum

O
v
Ref Level 36,90 dém Offset 6.90 dB8 & RBW 50 kHz
Att 45 dB  SWT  37.9ps ¥BW 200 kHz Mode Auto FFT
@ 1Pk Max
M1[1] 13.37 dBm
20 dBm 1.8819970 GHz
Occ Bw 4.486251809 MHz
20 dBm
1
¥
10 dBm T fa o, MMJ’\F\ Wt S, LJ:_E

- |
] |
Y, \

-40 dBm
-50 dBém
-60 dBm
CF 1.88 GHz 691 pts Span 10.0 MHz
J1 ] D WG
Date: 21.SEP.2015 10:32:04
LTE Band 2

Occupied Bandwidth: :@ULCH: 18900, BW: 10 MHz ,
ULPower: 23dBm; ; UL_MOD_RB: QPSK, 50 (RB_Pos:0)

Spectrum

Ref Level 36,90 dém Offset 6.90 dB8 & RBW 100 kHz

Att 45 dB SWT 38 ps ¥YBW 300 kHz

Mode 4uto FFT
@ 1Pk Max

M1[1] 12.61 dBm
30 dem

1.8758900 GHz
Occ Bw 8.972503618 MHz

20 dBm

=

10 dBm

?
;
;
:
%

0dBm

k_k_h____-q_‘

-10 dBm

-20 dBmn /
-30 dBm / \
sl )

-40 dBm

|
——"_4—'
—/

-50 dBm

-60 dBm
GF 1.88 GHz

691 pts

Span 20.0 MHz

J1 WRRARNED W

Date: 21.SEP.2015 10:38:47
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LTE Band 2
Occupied Bandwidth: :@ULCH: 18900, BW: 15 MHz , ULPower:
23dBm; ; UL_MOD_RB: QPSK, 75 (RB_Po0s:0)

Spectrum n%?
Ref Level 36,90 dém Offset 6.90 d8 & RBW 100 kHz
Att 45 dB  SWT  37.9ps ¥BW 300 kHz Mode Auto FFT
@ 1Pk Max
M1[1] 12.84 dBm
20 dBm 1.8765700 GHz
Occ Bw 13.415340087 MHz
20 dBm
M1
10 dBm T3 e b E el [ 12

i 1
| \
/ \

Lnd ey

-40 dBm
-50 dBm
-60 dBm
CF 1.88 GHz 691 pts Span 30.0 MHz
i ] T ]
Date: 21.SEP.2015 11:36:01
LTE Band 2

Occupied Bandwidth: :@ULCH: 18900, BW: 20 MHz , ULPower:
23dBm; ; UL_MOD_RB: QPSK, 100 (RB_Pos:0)

Spectrum u%:
Ref Level 36,90 dém Offset 6.90 dB8 & RBW 200 kHz
Att 45 dB  SWT 28,4 ps ¥BW 500 kHz Mode Auto FFT
@ 1Pk Max
M1[1] 12.23 dBm
20 dem 1.8816210 GHz
Occ Bw 17.829232996 MHz
20 dBm
M1
10 dBm T1 [T PR W TP At Tnz

r t f T W
0dBm FJ \
-10 dBm / \
-20 dBmn / \

d8m / L“NMJHW“‘W mnAwA«

-40 dBm

-50 dBm

-60 dBm
GF 1.88 GHz

Jl

Date: 21.SEP.2015 11:35:20

691 pts

Span 40.0 MHz
(| LECEECET
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LTE Band 4
Occupied Bandwidth: :@ULCH: 20175, BW: 1.4 MHz ,
ULPower: 23dBm; UL_MOD_RB: QPSK, 6 (RB_Po0s:0)

Spectrum

[anes
v
Ref Level 36,90 dém Offset 6.90 dB8 & RBW 50 kHz
Att 45 dB  SWT  37.9ps ¥BW 200 kHz Mode Auto FFT
@ 1Pk Max
M1[1] 17.81 dBm
20 dBm 1.73208030 GHz
Occ Bw 1.114327062 MHz
e
T
i3
10 dBm / \
0 dBm

/ \
J L

-40 dBm
-50 dBém
-60 dBm
CF 1.7325 GHz 691 pts Span 5.0 MHz
J1 ] RN e
Date: 21.SEP.2015 11:24:35
LTE Band 4

Occupied Bandwidth: :@ULCH: 20175, BW: 3.0 MHz ,
ULPower: 23dBm; UL_MOD_RB: QPSK, 15 (RB_Pos:0)

Spectrum u%:
Ref Level 36,90 dém Offset 6,90 dB8 & RBW 50 kHz
Att 45 dB  SWT 379 ps ¥BW 200 kHz Mode Asuto FFT
@ 1Pk Max
M1[1] 17.13 dBm
20 dem 1.73283860 GHz
Occ Bw 2709117221 MHz
20 dBm hL

- WWWWWW
: /

0dBm

/ \
B \

?55;? Y

-40 dBm

-50 dBm

-60 dBm

CF 1.7325 GHz 691 pts Span 6.0 MHz
i WHNNRRRRD i

Date: 21.SEP.2015 11:25:28
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LTE Band 4

Occupied Bandwidth: :@ULCH: 20175, BW: 5.0 MHz ,
ULPower: 23dBm; ; UL_MOD_RB: QPSK, 25 (RB_Po0s:0)

Spectrum n%?
Ref Level 36,90 dém Offset 6.90 dB8 & RBW 50 kHz
Att 45 dB  SWT  37.9ps ¥BW 200 kHz Mode Auto FFT
@ 1Pk Max
M1[1] 14.38 dBm
20 dBm 1.7323410 GHz
Occ Bw 4.486251809 MHz
20 dBm
M1
T1
WMmW 12
10 dem bl o1

| \
/ \
/ \

ey [ et

-40 dBm

-50 dBm

-60 dBm

GF 1.7325 GHz 691 pts Span 10.0 MHz
Il ]

L CEEECEE

Date: 21.SEP.2015 11:26:26

LTE Band 4
Occupied Bandwidth: :@ULCH: 20175, BW: 10 MHz , ULPower:
23dBm; ; UL_MOD_RB: QPSK, 50 (RB_Pos:0)

Spectrum u%:
Ref Level 36,90 dém Offset 6.90 dB8 & RBW 100 kHz
Att 45 dB SWT 38 ps ¥BW 300 kHz Mode Asuto FFT
@ 1Pk Max
M1[1] 13.05 dBm
20 dem 1.7354520 GHz
Occ Bw 8.072503618 MHz
20 dBm
M1
T LM Mo Mn.;lr\,n,‘f\r\ 2
10 dBm L e ) |t

/ \
/ \
/ \

305 r,r'wvwr“mfj \""\,J\M

-40 dBm

-50 dBm

-60 dBm
GF 1.7325 GHz

Jl

Date: 21.SEP.2015 11:27:19

691 pts

Span 20.0 MHz
UNRRREEED e
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LTE Band 4
Occupied Bandwidth: :@ULCH: 20175, BW: 15 MHz , ULPower:
23dBm; ; UL_MOD_RB: QPSK, 75 (RB_Pos:0)

Spectrum

Ref Level 36,90 dém Offset 6.90 d8 & RBW 100 kHz

Att 45 dB SWT  37.9ps YBW 300 kHz

Mode Auto FFT
@ 1Pk Max

M1[1] 12.67 dBm

1.7297210 GHz
13.371924747 MHz

30 dBm

Occ Bw
20 dBm

!
]

10 dem ARNATIN (o, A =

0dBm

-10 dBm

\h\\‘Hkﬁk_uﬂ_h“th
| ——

-20 dBm

 3ersimn M.—"\VMN/

-40 dBm

-50 dBm

-60 dBm

GF 1.7325 GHz 691 pts Span 30.0 MHz
Il ]

GNRRRNRED

Date: 21.SEP.2015 11:33:20

LTE Band 4
Occupied Bandwidth: :@ULCH: 20175, BW: 20 MHz , ULPower:
23dBm; ; UL_MOD_RB: QPSK, 100 (RB_Pos:0)

Spectrum u%:
Ref Level 36,90 dém Offset 6.90 dB8 & RBW 200 kHz
Att 45 dB  SWT 28,4 ps ¥BW 500 kHz Mode Auto FFT
@ 1Pk Max
M1[1] 13.43 dBm
20 dem 1.7385200 GHz
Occ Bw 17.829232996 MHz
20 dBm
Tl g TZ
S D Mobto s, ol

| |
/ \
/ \

s EOE A N WY WNMJ'\

-40 dBm

-50 dBm

-60 dBm

CF 1.7325 GHz 691 pts Span 40.0 MHz
Ji L ]

Date: 21.SEP.2015 11:34:25
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LTE Band 5
Occupied Bandwidth: :@ULCH: 20525, BW: 1.4 MHz ,
ULPower: 23dBm; UL_MOD_RB: QPSK, 6 (RB_Po0s:0)

Spectrum

Ref Level 36,90 dém Offset 6.90 dB8 & RBW 50 kHz

Att 45 dB SWT  37.9ps YBW 200 kHz

Mode Auto FFT
@ 1Pk Max

M1[1] 18.64 dBm
30 dem

836.08760 MHz
Occ Bw 1.136034732 MHz

M1
20 dem Y
A PR N |

b IS
10 dBm

| \
/ \

-20 dBm
Wﬂ/\ﬂ-/ﬂ

-40 dBm

-50 dBm

-60 dBm

GF 836.5 MHz 691 pts Span 5.0 MHz
Il ]

L CEEECEE

Date: 21.SEP.2015 11:23:33

LTE Band 5
Occupied Bandwidth: :@ULCH: 20525, BW: 3.0 MHz
ULPower: 23dBm; UL_MOD_RB: QPSK, 15 (RB_Pos:0)

Spectrum

Ref Level 36,90 dém Offset 6,90 dB8 & RBW 50 kHz

Att 45 dB SWT 37,9 ps ¥YBW 200 kHz

Mode 4uto FFT
@ 1Pk Max

M1[1] 16.96 dBm
30 dem

836.83860 MHz
Occ Bw 2.709117221 MHz

20 dBm rAL

P e
T 7‘”\ WWV‘G

0dBm

/ \
B \

v_/\/-fv\/ MW
-30 dBm

-40 dBm

-50 dBm

-60 dBm
GF 836.5 MHz

Jl

Date: 21.SEP.2015 11:15:59

691 pts

Span 6.0 MHz

| | CEEREEEN ]
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LTE Band 5

Occupied Bandwidth: :@ULCH: 20525, BW: 5.0 MHz ,
ULPower: 23dBm; UL_MOD_RB: QPSK, 25 (RB_Pos:0)

Spectrum n%?
Ref Level 36,90 dém Offset 6.90 dB8 & RBW 50 kHz
Att 45 dB  SWT  37.9ps ¥BW 200 kHz Mode Auto FFT
@ 1Pk Max
M1[1] 14.26 dBm
20 dBm 836.3410 MHz
Occ Bw 4471780029 MHz
20 dBm
M1
T WWM
10 dem e A i
0 dBm /[ \1
-10 dBm

/ \

(B RS i I o,

-40 dBm

-50 dBm

-60 dBm

CF 836.5 MHzZ 691 pts Span 10.0 MHz

J1 ] QR 96
Date: 21.SEP.2015 11:14:26
LTE Band 5
Occupied Bandwidth: :@ULCH: 20525, BW: 10 MHz ,
ULPower: 23dBm; UL_MOD_RB: QPSK, 50 (RB_Po0s:0)

Spectrum u%:
Ref Level 36.90 dém  Offset 6.90 dB & RBW 100 kHz

Att 45d8 SWT  38ps  YBW 300 kHz  Mode Auto FFT
@ 1Pk Max

M1[1] 12.91 dBm
20 dem 835.6320 MHz
Occ Bw 8.043560058 MHz
20 dem
M1

10 dem st | pon gl o pggp ]

/ \
/ \
[ \
[P M”\/ =

-40 dBm

-50 dBm

-60 dBm
GF 836.5 MHz

Jl

Date: 21.SEP.2015 11:15:00

691 pts

Span 20.0 MHz
UNRRREEED e
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LTE Band 13
Occupied Bandwidth: :@ULCH: 23230, BW: 5 MHz , ULPower:
23dBm; UL_MOD_RB: QPSK, 25 (RB_Po0s:0)
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LTE Band 13
Occupied Bandwidth: :@ULCH: 23230, BW: 10 MHz , ULPower:
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6 Band Edge and Conducted Spurious Emissions

6.1 Test Result

Test Description Basic Standards Test Result
2.1051
22.917(a)
24.238(a)
27.53(c)(2)
27.53(h) Pass
RSS-130 (4.6.1)
RSS-132 (5.5)
RSS-133 (6.5.1)
RSS-139(6.5.1)

Conducted spurious emissions
and Band Edge

6.2 Test Method

The levels of the carrier and the various conducted spurious and harmonics frequencies are
measured by means of a calibrated spectrum analyzer. The emissions spectrum emanating
from the EUT transmit antenna port is scanned from the lowest frequency generated in the
equipment up to a frequency including its 10™ harmonic. On any frequency outside a licensee’s
frequency block, the power of any emission shall be attenuated below the transmitter power (P)
by at least 43 + 10 log (P) dB. Compliance is based on the use of a spectrum analyzer
employing a resolution bandwidth of 1 MHz or greater. In the 1 MHz bands immediately outside
and adjacent to the frequency block a resolution bandwidth of a least one percent of the
emission bandwidth of the fundamental emission of the transmitter may be employed. The
emissions 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.

6.3 Test Site
SGS EMC Laboratory, Suwanee, GA

Environmental Conditions
Temperature: 23.6 °C
Relative Humidity: 50.7 %
Atmospheric Pressure: 97.8 kPa

6.4 Test Equipment

Equipment Model Manufacturer Asset Number Cal Due Date
SIGNAL ANALYZER FSV30 ROHDE & SCHWARZ B085749 27-Sep-2015
CMW500 WIDEBAND
RADIO COMMUNICATIONS CMW500 ROHDE & SCHWARZ B094874 6-Dec-2015
TESTER
POWER SPLITTER ZFRSC-183-S+ MINI-CIRCUITS B101743 5-Aug-2016

¢ Unless otherwise noted, equipment is on a 1 year calibration cycle.
e Based on manufacturer’'s specifications, the CMW-500 is on a 3 year calibration cycle.
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LTE Band 2, QPSK modulation, 1.4MHz

Low Channel (18607)

High Channel (19193)

1 RB (Pos 0)

1 RB (Pos 5)
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LTE Band 2, QPSK modulation, 3MHz

Low Channel (18615)

High Channel (19185)

1 RB (Pos 0)

1 RB (Pos 14)
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LTE Band 2, QPSK modulation, 5MHz

Low Channel (18625)

High Channel (19175)

1 RB (Pos 0)

1 RB (Pos 24)
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LTE Band 2, QPSK modulation, 10MHz

Low Channel (18650)

High Channel (19150)

1 RB (Pos 0)

1 RB (Pos 49)
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LTE Band 2, QPSK modulation, 15MHz
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High Channel (19125)
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LTE Band 2, QPSK modulation, 20MHz

Low Channel (18700)

High Channel (19100)
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1 RB (Pos 99)
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LTE Band 4, QPSK modulation, 1.4MHz
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High Channel (20393)
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LTE Band 4, QPSK modulation, 3MHz

Low Channel (19965)

High Channel (20385)
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LTE Band 4, QPSK modulation, 5MHz
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LTE Band 4, QPSK modulation, 10MHz
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LTE Band 4, QPSK modulation, 15MHz
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LTE Band 4, QPSK modulation, 20MHz
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LTE Band 5, QPSK modulation, 1.4MHz
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LTE Band 5, QPSK modulation, 3MHz
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LTE Band 5, QPSK modulation, 5MHz
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