)

O Report No.: SET2016-03230

RF TEST REPORT

Report No.: SET2016-03230
Product: LTE/WCDMA/GSM (GPRS) Dual-Mode Digital Mobile Phone
FCCID: SRQ-ZTEB2016
Model No.: ZTE B2016
Applicant: ZTE Corporation
Address: ZTE Plaza, Keji Road South, Shenzhen, China
Dates of Testing: 01/08/2016 — 10/03/2016

Issued by: CCIC-SET

Lab Location: Electronic Testing Building, Shahe Road, Xili, Nanshan District,
Shenzhen China

Tel: 86 755 26627338 Fax: 86 755 26627238

This test report consists of 204 pages in total. It may be duplicated completely for
legal use with the approval of the applicant. It should not be reproduced except in full,
without the written approval of our laboratory. The client should not use it to claim product
endorsement by CCIC-SET. The test results in the report only apply to the tested sample.
The test report shall be invalid without all the signatures of testing engineers, reviewer and
approver. Any objections must be raised to CCIC-SET within 15 days since the date when
the report is received. It will not be taken into consideration beyond this limit.

CCIC-SET/T (00) Page 1 of 204




)

Report No.: SET2016-03230

ProduCt ....coovvveeeeiieie, :
Brand Name.......cccoeovevenan... :
Trade Name .......covveeveveeneenn.. :

Applicant ......cccooeeiiiiiiiiiiins :
Applicant Address ............... ;
Manufacturer ............cccceeeees :

Manufacturer Address......... :

Test Standards .........coeeeneene.. :

TestResult.......cccovviiiiii il

Tested by ..oooovviiii

Reviewed by ...l

Approved by..........oooet

Test Report

LTE/WCDMA/GSM (GPRS) Dual-Mode Digital Mobile Phone
ZTE

ZTE

ZTE Corporation
ZTE Plaza, Keji Road South, Shenzhen, China
ZTE Corporation

ZTE Plaza, Keji Road South, Shenzhen, China

47 CFR Part 2: Frequency Allocations and Radio Treaty
Matters; General Rules and Regulations

47 CFR Part 24: Personal Communications Services
47 CFR Part 27(L) 27(M): Miscellaneous wireless
communications services

PASS

O/‘”"S Y""”

2016.10.03

Chris You, Test Engineer

2016.10.03

Zhu Qi, Senior Egineer

0/"“’ [‘ . 2016.10.03

Wu Li'an, Manager

CCIC-SET/T (00)

Page 2 of 204




()

O Report No.: SET2016-03230
Table of Contents
1. GENERAL INFORMATION ..ottt sttt st snasne e aneeneas 4
1.1 EUT DESCHIPTION .ottt ettt e e s e saeeste e s e s teeneeeneesnaesteeneenreenneennens 4
1.2 Maximum ERP/EIRP Power, Frequency Tolerance, and Emission Designator ................... 5
1.3 Test Standards and RESUITS ..........cueiieiiiieiice et anae s 7
1.4  Test Configuration of EQUIPMENT UNAEr TeST........cocoviiiiiiieeeceeseeee e 9
1.5 Measurement Results Explanation EXample ... 10
1.6 Facilities and ACCreditatioNs...........ooviiiiiiiieie e nes 11
2. 47 CFR PART 2, PART 27H REQUIREMENTS .....ciiiiieee e 12
2.1 Conducted RF OULPUL POWE .......oiiiiiiiiiiiieie ittt 12
2.2 Peak to AVErage RaIO.... ..ottt sttt e 21
2.3 99% Occupied Bandwidth and 26dB Bandwidth...........cccoceiiiiiiiiiiiiic e 32
2.4 FrequencCy SEADIIITY ...t 67
2.5 Conducted Out of BaNd EMISSIONS ......ccciiiiiiieriiiiiniesisieiesie et ssesie e ssessesseas 72
2.6 Conducted Band EAQE........ccveiuiiieiiee ettt ne s 122
2.7  Transmitter Radiated POWer (EIRP/ERP) .......ccooiiiiiiieiic s 188
2.8 Radiated Out of Band EMISSIONS ........ccccviiiiiiiiiiiien e 196
3. LIST OF MEASURING EQUIPMENT ....ocoviiiieieiese ettt 204

Change History

Issue Date Reason for change

1.0 2016.10.03 First edition

CCIC-SET/T (00) Page 3 of 204




N

Report No.: SET2016-03230

1. GENERAL INFORMATION

1.1 EUT Description

EUT Type

LTE/WCDMA/GSM ( GPRS ) Dual-Mode Digital Mobile
Phone

Hardware \ersion

ufdA

Software Version

ZTE B2016 LAV1.0.0B01

EUT supports Radios application

GSM/GPRS/EDGE/WCDMA/HSPA/ CDMAZ2000/LTE
WLAN2.4GHz 802.11b/g/n (HT20/HT40)
Bluetooth VV3.0+EDR / Bluetooth VV4.0LE

Frequency Range

LTE Band 2
Tx: 1850.7MHz~1909.3MHz
Rx: 1930.7MHz~1989.3MHz
LTE Band 4
Tx: 1710.7MHz~1754.3MHz
Rx: 2110.7MHz~2154.3MHz
LTE Band 7
Tx: 2502.5MHz~2567.5MHz
Rx: 2622.5MHz~2687.5MHz

Maximum  Output Power
Antenna

to

LTE Band 2: 22.49dBm
LTE Band 4: 22.82dBm
LTE Band 7: 21.58dBm

Bandwidth

LTE Band 2: 1.4MHz/3MHz/5MHz/10MHz/15MHz/20MHz
LTE Band 4: 1.4MHz/3MHz/5MHz/10MHz/15MHz/20MHz
LTE Band 7: 5MHz/10MHz/15MHz/20MHz

Modulation Type

QPSK/16QAM

Antenna Type

Internal Antenna

CCIC-SET/T (00)
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1.2 Maximum ERP/EIRP Power, Frequency Tolerance, and Emission
Designator
FCC S Type o_f BW Em_ission ?5;1:2:2: Maximum
Rule Modulation | (MHz) Designator [ ERP/EIRP(W)
Part 24 LTE Band 2 QPSK 14 1M10G7D — 0.105
Part24 | LTE Band 2 16QAM 1.4 1M10W7D — 0.084
Part 24 LTE Band 2 QPSK 3 2M75G7D — 0.105
Part 24 | LTE Band 2 16QAM 3 2M76W7D — 0.083
Part 24 LTE Band 2 QPSK 5 4AM54G7D — 0.106
Part 24 | LTE Band 2 16QAM 5 4AM54W7D — 0.083
Part 24 LTE Band 2 QPSK 10 8M96G7D 0.03 0.105
Part 24 LTE Band 2 16QAM 10 8M96W 7D 0.03 0.084
Part24 | LTE Band 2 QPSK 15 13M6G7D — 0.106
Part 24 LTE Band 2 16QAM 15 13M6W7D — 0.084
Part 24 | LTE Band 2 QPSK 20 18M7G7D — 0.107
Part 24 LTE Band 2 16QAM 20 18M6W7D — 0.085
Part 27 LTE Band 4 QPSK 14 1M10G7D _ 0.119
Part 27 | LTE Band 4 16QAM 1.4 1M11W7D _ 0.093
Part 27 LTE Band 4 QPSK 3 2M75G7D _ 0.119
Part 27 | LTE Band 4 16QAM 3 2M75W7D _ 0.094
Part 27 LTE Band 4 QPSK 5 4M52G7D _ 0.118
Part 27 | LTE Band 4 16QAM 5 4M52W7D _ 0.093
Part27 | LTE Band 4 QPSK 10 8M96G7D 0.03 0.119
Part 27 LTE Band 4 16QAM 10 8M96W 7D 0.03 0.095
Part27 | LTE Band 4 QPSK 15 13M6G7D _ 0.120
Part 27 LTE Band 4 16QAM 15 13M6W7D — 0.094
Part 27 | LTE Band 4 QPSK 20 18M7G7D _ 0.121
Part 27 LTE Band 4 16QAM 20 18M6W7D — 0.095
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Part 27 LTE Band 7 QPSK 5 4AM54G7D — 0.095
Part 27 LTE Band 7 16QAM 5) AM52WT7D — 0.071
Part27 | LTEBand7 QPSK 10 8M96G7D 0.02 0.095
Part 27 LTE Band 7 16QAM 10 8M96W7D 0.02 0.071
Part 27 LTE Band 7 QPSK 15 13M6G7D — 0.094
Part 27 LTE Band 7 16QAM 15 13M6W7D — 0.071
Part 27 LTE Band 7 QPSK 20 18M6G7D — 0.096
Part 27 LTE Band 7 16QAM 20 18M6W 7D — 0.072
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1.3 Test Standards and Results

The objective of the report is to perform testing according to 47 CFR Part 2, Part 24, and
Part27 for the EUT FCC ID Certification:

1.47 CFR Part 2, 24(E), 27(L) 27(M)
2. ANSI/TIA/EIA-603-D-2010
3. FCC KDB 971168 D01 Power Meas. License Digital Systems v02r02

Test detailed items/section required by FCC rules and results are as below:

No. Section Description Limit Result
1 2.1046 Conducted RF Output Power Reporting Only PASS
24.232(d) .
<
2 27.50(d)(5) Peak to Average Radio 13dB PASS
27.50(h)(2) . . PASS
<
; 24.232(c) Effective Radiated Power(Band 2/7) EIRP<<2Watt PASS
27.50(d)(4) Effective Radiated Power(Band 4) EIRP<<1Watt PASS
2.1049
24.238(b) . : .
4 27.53(0)(3) Occupied Bandwidth Reporting Only PASS
27.53(m)(6)
2.1051
24.238(b) Conducted Band Edge(Band 2/4) <<43+10log10(P[watt]) | PASS
5 27.53(9)
2.1051 <5.5MHz: -13dBm
27.53(m)(4) Conducted Band Edge(Band 7) ~ 5 5MHz: -25dBm PASS
2.1051 . .
24.238(a) Cond“Cte?BSa%”;/‘g Emission <43+10log10(P[watt]) | PASS
6 27.53(9)
2.1051 Conducted Spurious Emission
<55+
27.53(m)(4) (Band 7) 55+10log10(P[watt]) | PASS
2.1053 . . .
L | 24238) Radiated (SBZ‘:;OZL;Z)E“SS'O” <43+10l0g10(P[watt]) | PASS
27.53(9)
2.1053 Radiated Spurious Emission <<55+10log10(P[watt]) | PASS
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27.53(m)(4) (Band 7)
2.1055,
8 24.235 Frequency Stability <2.5ppm PASS
27.54

Remark:

during the test.

recorded in a separate test report.

1. All test items were verified and recorded according to the standards and without any deviation

2. This EUT has also been tested and complied with the requirements of FCC Part 15, Subpart B,

CCIC-SET/T (00)
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1.4  Test Configuration of Equipment Under Test

Antenna port conducted and radiated test items listed below are performed according to KDB

971168 D01 Power Meas. License Digital Systems v02r02 with maximum output power.

Radiated measurements are performed by rotating the EUT in three different orthogonal test

planes to find the maximum emission.

Bandwidth(MHz) Modulation RB# Test Channel
Test Items Band
1.4 5 |10 | 15 | 20 | QPSK | 16QAM 1 Half | Full | L | M | H
2 v v v v v v v AN VAN I
Max. Output Power 4 v J v v v v v v v J
7 v v v v v v v NN Y
2 v v v v AN VA I
Peak-to-Average Ratio 4 v v v v NN A
7 v v v v NN Y
2 NV NN v v v v
26dB and 99%
4 A VA VA v N v N
Bandwidth
7 A A A v v v v
2 NV NN v v v v v v
Conducted Band Edge 4 v v v J v v v v v J
7 A A A v v v v v v
2 L2 IRV VA v v v AN VA B
Conducted Spurious
o 4 A VA VA v N N AN VA B
Emission
7 A A A v v v NN Y
2 L2 IRV VA v v
Frequency Stability 4 VA VA VA v J
7 A A A v v
2 L2 IRV VA v v AN VAN B
ERP/EIRP 4 A VA VA v N NN A
7 A A A v v NN Y
2 NIV NN v v AN VA B
Radiated Spurious
o 4 A VA VA v N AN VA B
Emission
7 A A A v v NN Y
1. The mark “ ¥ ” means that this configuration is chosen for testing.
2. The device is investigated from 30MHz to 10 times of fundamental signal for radiated spurious
Note emission test under different RB size/offset and modulations in exploratory test. Subsequently, only

the worst case emissions are reported.

3. For E.R.P/E.L.R.P. measurement, the widest bandwidth and the bandwidth with the highest
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conducted power of each band is chosen for testing. Besides, the lowest bandwidth of each band is

also measured for reporting only.

1.5 Measurement Results Explanation Example

For all conducted test items:

The offset level is set in the spectrum analyzer to compensate the RF cable loss and attenuator factor
between EUT conducted output port and spectrum analyzer. With the offset compensation, the
spectrum analyzer reading level is exactly the EUT RF output level.

The spectrum analyzer offset is derived from RF cable loss and attenuator factor.

Offset = RF cable loss + attenuator factor.
Following shows an offset computation example with cable loss 7.5dB and 10dB attenuator.

Example:

Offset (dB) = RF cable loss(dB) + attenuator factor(dB).
=7+10=17 (dB)
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1.6 Facilities and Accreditations

1.6.1 Test Facilities

CNAS-Lab Code: L1659

CCIC Southern Electronic Product Testing (Shenzhen) Co., Ltd. CCIC is a third party testing
organization accredited by China National Accreditation Service for Conformity Assessment (CNAS)
according to ISO/IEC 17025. The accreditation certificate number is L1659. A 12.8*6.8*6.4 (m) fully
anechoic chamber was used for the radiated spurious emissions test.

FCC-Registration No.: 406086

CCIC Southern Electronic Product Testing (Shenzhen) Co., Ltd. EMC Laboratory has been registered
and fully described in a report filed with the FCC (Federal Communications Commission). The
acceptance letter from the FCC is maintained in our files. Registration 406086, valid time is until
October 28, 2017.

IC-Registration No.: 11185A-1
CCIC Southern Electronic Product Testing (Shenzhen) Co., Ltd. EMC Laboratory has been registered

by Certification and Engineering Bureau of Industry Canada for the performance of radiated
measurements with Registration No. 11185A-1 on July. 15, 2013, valid time is until July. 15, 2016.
1.6.2 Test Environment Conditions

During the measurement, the environmental conditions were within the listed ranges:

Temperature (°C): 15°C-35C
Relative Humidity (%): 30% -60%
Atmospheric Pressure (kPa): 86KPa-106KPa

CCIC-SET/T (00) Page 11 of 204
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2. 47 CFR PART 2, PART 27H REQUIREMENTS
2.1 Conducted RF Output Power

2.1.1 Requirement

According to FCC section 2.1046(a), for transmitters other than single sideband, independent
sideband and controlled carrier radiotelephone, power output shall be measured at the RF output
terminals when the transmitter is adjusted in accordance with the tune-up procedure to give the values
of current and voltage on the circuit elements specified in FCC section 2.1033(c)(8).
2.1.2 Measuring Instruments

The measuring equipment is listed in the section 3 of this test report.

2.1.3 Test Setup

Ll

[]

Spectrum Anatyzer

2.1.4 Test Procedures

1. The transmitter output port was connected to the system simulator.
2. Set EUT at maximum power through system simulator.
3. Select lowest, middle, and highest channels for each band and different modulation.

4. Measure and record the power level from the system simulator.
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2.15 Test Results

1. LTE Band 2 Conducted Power Test Verdict:

_ RB RB Power(dBm) Power(dBm) Power(dBm)
BW(MHz) | Modulation .
Size | Offset | | ow Ch./Freq. | Middle Ch./Freq. | High Ch./Freq.

Channel 18700 18900 19100
Frequency(MHz) 1860 1880 1900

20 QPSK 1 0 22.42 22.45 22.49
20 QPSK 1 49 22.41 22.37 22.42
20 QPSK 1 99 22.35 22.38 22.35
20 QPSK 50 0 21.64 21.60 21.62
20 QPSK 50 24 21.56 21.58 21.60
20 QPSK 50 49 21.51 21.53 21.47
20 QPSK 100 0 21.45 21.44 21.50
20 16QAM 1 0 21.12 21.15 21.14
20 16QAM 1 49 21.07 21.12 21.13
20 16QAM 1 99 21.12 21.14 21.09
20 16QAM 50 0 20.65 20.78 20.74
20 16QAM 50 24 20.51 20.59 20.65
20 16QAM 50 49 20.55 20.52 20.54
20 16QAM 100 0 20.51 20.52 20.52
Channel 18675 18900 19125
Frequency(MHz) 1857.5 1880 1902.5

15 QPSK 1 0 22.42 22.41 22.39
15 QPSK 1 37 22.41 22.40 22.37
15 QPSK 1 74 22.40 22.35 22.36
15 QPSK 36 0 21.62 21.65 21.63
15 QPSK 36 18 21.58 21.63 21.59
15 QPSK 36 37 21.53 21.57 21.61
15 QPSK 75 0 21.56 21.59 21.63
15 16QAM 1 0 21.19 21.15 21.14
15 16QAM 1 37 21.13 21.10 21.12
15 16QAM 1 74 21.05 21.12 21.11
15 16QAM 36 0 20.63 20.71 20.62
15 16QAM 36 18 20.65 20.62 20.59
15 16QAM 36 37 20.61 20.64 20.71
15 16QAM 75 0 20.57 20.52 20.58
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Page 13 of 204




)

Report No.: SET2016-03230

_ RB RB Power(dBm) Power(dBm) Power(dBm)
BW(MHz) | Modulation .
Size | Offset | | gy Ch./Freq. | Middle Ch./Freq. | High Ch./Freq.

Channel 18650 18900 19150
Frequency(MHz) 1855 1880 1905

10 QPSK 1 0 2241 22.44 22.40
10 QPSK 1 24 22.35 22.39 22.41
10 QPSK 1 49 22.40 22.37 22.38
10 QPSK 25 0 21.71 21.61 21.63
10 QPSK 25 12 21.62 21.68 21.65
10 QPSK 25 24 21.69 21.60 21.64
10 QPSK 50 0 21.51 21.55 21.56
10 16QAM 1 0 21.20 21.21 21.20
10 16QAM 24 21.16 21.19 21.11
10 16QAM 49 21.15 21.12 21.08
10 16QAM 25 0 20.72 20.75 20.74
10 16QAM 25 12 20.65 20.68 20.72
10 16QAM 25 24 20.59 20.56 20.62
10 16QAM 50 0 20.51 20.52 20.52
Channel 18625 18900 19175
Frequency(MHz) 1852.5 1880 1907.5

5 QPSK 1 0 22.38 2241 22.43
5 QPSK 1 12 22.35 22.37 22.35
5 QPSK 1 24 22.31 22.35 22.31
5 QPSK 12 0 21.71 21.69 21.62
5 QPSK 12 6 21.62 21.64 21.59
5 QPSK 12 11 21.61 21.58 21.57
5 QPSK 25 0 21.54 21.51 21.52
5 16QAM 1 0 21.20 21.12 21.21
5 16QAM 1 12 21.12 21.11 21.08
5 16QAM 1 24 21.15 21.10 21.09
5 16QAM 12 0 20.66 20.64 20.61
5 16QAM 12 6 20.57 20.55 20.53
5 16QAM 12 11 20.54 20.51 20.55
5 16QAM 25 0 20.50 20.55 20.47
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_ RB RB Power(dBm) Power(dBm) Power(dBm)
BW(MHz) | Modulation .
Size | Offset | | gy Ch./Freq. | Middle Ch./Freq. | High Ch./Freq.
Channel 18615 18900 19185
Frequency(MHz) 1851.5 1880 1908.5
3 QPSK 1 0 22.43 22.39 22.37
3 QPSK 1 7 22.37 22.35 22.35
3 QPSK 1 14 22.34 22.37 22.42
3 QPSK 8 0 21.75 21.72 21.70
3 QPSK 8 4 21.68 21.71 21.73
3 QPSK 8 7 21.64 21.68 21.65
3 QPSK 15 0 21.71 21.69 21.63
3 16QAM 1 0 21.21 21.19 21.12
3 16QAM 1 7 21.12 21.07 21.10
3 16QAM 1 14 21.04 21.08 21.11
3 16QAM 8 0 20.52 20.51 20.55
3 16QAM 8 4 20.55 20.57 20.52
3 16QAM 8 7 20.44 20.39 20.44
3 16QAM 15 0 20.47 20.42 20.40
Channel 18607 18900 19193
Frequency(MHz) 1850.7 1732.5 1909.3
1.4 QPSK 1 0 22.40 22.42 22.37
1.4 QPSK 1 2 22.33 22.32 22.36
1.4 QPSK 1 5 2241 22.36 22.39
1.4 QPSK 3 0 21.70 21.69 21.72
14 QPSK 3 1 21.74 21.68 21.73
14 QPSK 3 2 21.64 21.57 21.61
1.4 QPSK 6 0 21.58 21.56 21.53
1.4 16QAM 1 0 21.20 21.17 21.15
1.4 16QAM 1 2 21.15 21.10 21.14
14 16QAM 1 5 21.07 21.12 21.04
14 16QAM 3 0 20.55 20.51 20.47
1.4 16QAM 3 1 20.54 20.48 20.55
1.4 16QAM 3 2 20.50 20.47 20.43
1.4 16QAM 6 0 20.48 20.41 20.44
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2. LTE Band 4 Conducted Power Test Verdict:

_ RB RB Power(dBm) Power(dBm) Power(dBm)
BW(MHz) | Modulation .
Size | Offset | | gy Ch./Freq. | Middle Ch./Freq. | High Ch./Freq.

Channel 20050 20175 20300
Frequency(MHz) 1720 17325 1745

20 QPSK 1 0 22.77 22.83 22.75
20 QPSK 1 49 22.74 22.75 22.79
20 QPSK 1 99 22.78 22.77 22.75
20 QPSK 50 0 22.02 22.04 22.07
20 QPSK 50 24 22.07 22.05 22.01
20 QPSK 50 49 21.98 21.92 21.95
20 QPSK 100 0 21.91 21.95 21.97
20 16QAM 1 0 21.42 21.31 21.34
20 16QAM 1 49 21.40 21.45 21.43
20 16QAM 99 21.34 21.40 21.37
20 16QAM 50 0 20.77 20.75 20.72
20 16QAM 50 24 20.69 20.67 20.70
20 16QAM 50 49 20.71 20.75 20.66
20 16QAM 100 0 20.74 20.75 20.81
Channel 20025 20175 20325
Frequency(MHz) 1717.5 1732.5 1747.5

15 QPSK 1 0 22.75 22.80 22.78
15 QPSK 1 37 22.73 22.81 22.72
15 QPSK 1 74 22.80 22.77 22.73
15 QPSK 36 0 22.05 22.07 22.09
15 QPSK 36 18 22.08 22.06 22.07
15 QPSK 36 37 22.06 22.10 22.04
15 QPSK 75 0 21.98 21.96 21.92
15 16QAM 1 0 21.46 21.37 21.43
15 16QAM 1 37 21.40 21.35 21.39
15 16QAM 1 74 21.45 21.42 21.38
15 16QAM 36 0 20.76 20.73 20.74
15 16QAM 36 18 20.69 20.63 20.67
15 16QAM 36 37 20.61 20.65 20.63
15 16QAM 75 0 20.72 20.74 20.71
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RB RB Power(dBm) Power(dBm) Power(dBm)
BW(MHz) | Modulation .
Size | Offset | | ow Ch./Freq. | Middle Ch./Freq. | High Ch./Freq.

Channel 20000 20175 20350
Frequency(MHz) 1715 1732.5 1750

10 QPSK 1 0 22.72 22.79 22.75
10 QPSK 1 24 22.75 22.72 22.73
10 QPSK 1 49 22.72 22.69 22.70
10 QPSK 25 0 22.04 22.06 21.98
10 QPSK 25 12 21.92 22.02 21.90
10 QPSK 25 24 21.97 21.90 21.95
10 QPSK 50 0 21.95 21.92 21.98
10 16QAM 1 0 21.43 21.45 21.44
10 16QAM 24 21.41 21. 42 21.35
10 16QAM 1 49 21.38 21.39 21.36
10 16QAM 25 0 20.75 20.73 20.80
10 16QAM 25 12 20.68 20.70 20.72
10 16QAM 25 24 20.72 20.68 20.74
10 16QAM 50 0 20.70 20.74 20.73
Channel 19975 20175 20375
Frequency(MHz) 17125 17325 1752.5

5 QPSK 1 0 22.78 22.74 22.77
5 QPSK 1 12 22.75 22.72 22.72
5 QPSK 1 24 22.71 22.73 22.75
5 QPSK 12 0 22.12 22.07 22.12
5 QPSK 12 6 22.07 22.10 22.08
5 QPSK 12 11 21.95 21.93 21.87
5 QPSK 25 0 21.93 21.98 21.95
5 16QAM 1 0 21.47 21.46 21.50
5 16QAM 1 12 21.51 21.47 21.42
5 16QAM 1 24 21.49 21.51 21.55
5 16QAM 12 0 20.75 20.81 20.78
5 16QAM 12 6 20.76 20.72 20.69
5 16QAM 12 11 20.65 20.64 20.62
5 16QAM 25 0 20.73 20.78 20.70
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_ RB RB Power(dBm) Power(dBm) Power(dBm)
BW(MHz) | Modulation .
Size | Offset | | ow Ch./Freq. | Middle Ch./Freq. | High Ch./Freq.
Channel 19965 20175 20385
Frequency(MHz) 1711.5 1732.5 1753.5
3 QPSK 1 0 22.76 22.74 22.78
3 QPSK 1 7 22.71 22.80 22.73
3 QPSK 1 14 22.72 22.75 22.77
3 QPSK 8 0 22.07 22.01 21.96
3 QPSK 8 4 22.00 22.05 22.08
3 QPSK 8 7 21.98 21.92 21.95
3 QPSK 15 0 21.87 21.94 21.91
3 16QAM 1 0 2141 21.52 21.45
3 16QAM 1 7 21.47 21.45 21.43
3 16QAM 1 14 21.42 21.40 21.46
3 16QAM 8 0 20.83 20.85 20.82
3 16QAM 8 4 20.74 20.78 20.75
3 16QAM 8 7 20.63 20.68 20.65
3 16QAM 15 0 20.72 20.66 20.78
Channel 19957 20175 20393
Frequency(MHz) 1710.7 17325 1754.3
1.4 QPSK 1 0 22.75 22.71 22.72
1.4 QPSK 1 2 22.71 22.70 22.69
1.4 QPSK 1 5 22.75 22.69 22.73
1.4 QPSK 3 0 22.01 22.08 22.02
1.4 QPSK 3 1 22.07 22.03 21.98
1.4 QPSK 3 2 21.86 21.87 21.91
1.4 QPSK 6 0 21.87 21.96 21.93
1.4 16QAM 1 0 21.32 21.37 21.39
14 16QAM 1 2 21.43 21.34 21.41
14 16QAM 1 5 21.31 21.42 21.34
1.4 16QAM 3 0 20.75 20.74 20.85
1.4 16QAM 3 1 20.69 20.63 20.67
1.4 16QAM 3 2 20.60 20.58 20.57
1.4 16QAM 6 0 20.69 20.72 20.63
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3. LTE Band 7 Conducted Power Test Verdict:

_ RB RB Power(dBm) Power(dBm) Power(dBm)
BW(MHz) | Modulation .
Size | Offset | | gy Ch./Freq. | Middle Ch./Freq. | High Ch./Freq.

Channel 20850 21100 21350
Frequency(MHz) 2510 2535 2560

20 QPSK 1 0 21.52 21.58 21.57
20 QPSK 1 49 21.48 21.47 21.43
20 QPSK 1 99 21.51 21.42 21.45
20 QPSK 50 0 20.72 20.74 20.77
20 QPSK 50 24 20.77 20.75 20.71
20 QPSK 50 49 20.68 20.69 20.65
20 QPSK 100 0 20.65 20.60 20.63
20 16QAM 1 0 20.20 20.21 20.15
20 16QAM 1 49 20.24 20.22 20.23
20 16QAM 99 20.18 20.17 20.18
20 16QAM 50 0 19.77 19.75 19.72
20 16QAM 50 24 19.69 19.67 19.70
20 16QAM 50 49 19.64 19.61 19.66
20 16QAM 100 0 19.70 19.65 19.71
Channel 20825 21100 21375
Frequency(MHz) 2507.5 2535 2562.5

15 QPSK 1 0 21.50 21.52 21.51
15 QPSK 1 37 21.47 21.45 21.48
15 QPSK 1 74 21.46 21.48 21.47
15 QPSK 36 0 20.75 20.73 20.76
15 QPSK 36 18 20.72 20.71 20.72
15 QPSK 36 37 20.65 20.67 20.66
15 QPSK 75 0 20.64 20.63 20.65
15 16QAM 1 0 20.22 20.25 20.19
15 16QAM 1 37 20.24 20.22 20.15
15 16QAM 1 74 20.17 20.15 20.14
15 16QAM 36 0 19.75 19.74 19.79
15 16QAM 36 18 19.69 19.68 19.72
15 16QAM 36 37 19.65 19.66 19.64
15 16QAM 75 0 19.71 19.65 19.67
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RB RB Power(dBm) Power(dBm) Power(dBm)
BW(MHz) | Modulation .
Size | Offset | | ow Ch./Freq. | Middle Ch./Freq. | High Ch./Freq.

Channel 20800 21100 21400
Frequency(MHz) 2505 2535 2565

10 QPSK 1 0 21.47 2151 21.48
10 QPSK 1 24 2141 21.40 21.43
10 QPSK 1 49 21.40 21.43 21.41
10 QPSK 25 0 20.74 20.70 20.75
10 QPSK 25 12 20.72 20.74 20.72
10 QPSK 25 24 20.65 20.67 20.68
10 QPSK 50 0 20.63 20.62 20.65
10 16QAM 1 0 20.13 20.20 20.15
10 16QAM 24 20.20 20.12 20.21
10 16QAM 1 49 20.15 20.10 20.15
10 16QAM 25 0 19.70 19.64 19.63
10 16QAM 25 12 19.61 19.65 19.64
10 16QAM 25 24 19.55 19.50 19.55
10 16QAM 50 0 19.50 19.55 19.53
Channel 20775 21100 21425
Frequency(MHz) 2502.5 2535 2567.5

5 QPSK 1 0 21.52 21.54 21.50
5 QPSK 1 12 21.46 21.48 21.46
5 QPSK 1 24 21.44 21.46 21.45
5 QPSK 12 0 20.75 20.75 20.72
5 QPSK 12 6 20.74 20.75 20.70
5 QPSK 12 11 20.63 20.65 20.60
5 QPSK 25 0 20.62 20.60 20.62
5 16QAM 1 0 20.20 20.24 20.23
5 16QAM 1 12 20.25 20.22 20.20
5 16QAM 1 24 20.19 20.14 20.18
5 16QAM 12 0 19.74 19.70 19.72
5 16QAM 12 6 19.65 19.61 19.70
5 16QAM 12 11 19.65 19.66 19.60
5 16QAM 25 0 19.59 19.60 19.67
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2.2 Peak to Average Radio

2.2.1 Definition

Power Complementary Cumulative Distribution Function (CCDF) curves provide a means
for characterizing the power peaks of a digitally modulated signal on a statistical basis. A CCDF
curve depicts the probability of the peak signal amplitude exceeding the average power level. Most
contemporary measurement instrumentation include the capability to produce CCDF curves for an
input signal provided that the instrument’s resolution bandwidth can be set wide enough to
accommodate the entire input signal bandwidth. In measuring transmissions in this band using an

average power technigue, the peak-to-average ratio (PAR) of the transmission may not exceed 13 dB.

2.2.2  Measuring Instruments

The measuring equipment is listed in the section 4 of this test report.

2.2.3  Test Description

Attenuator 1+

System

: Power
simulator+

Splitter+

EUT«

Spectrum WA
Analvzer«
Attenuator 2+

2.2.4  Test Procedures

1. The EUT was connected to spectrum and system simulator via a power divider.

2. Set the CCDF (Complementary Cumulative Distribution Function) option in spectrum
analyzer.

3. The highest RF powers were measured and recorded the maximum PAPR level associated
with a probability of 0.1 %.

4. Record the deviation as Peak to Average Ratio.
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2.2.5 Test Results of Peak-to-Average Ratio

1. Test Result of LTE Band 2 Peak-to-Average Ratio:
Peak to Average radio | Limit
BW . Frequency | RB .
Modulation | Channel . RB Offset Refer to Verdict
(MHz) (MHz) Size dB dB
Plot
1 0 4.56
16QAM 18700 1860 PASS
100 0 5.72
1 0 4.88 Plot Al
20 16QAM 18900 1880 13 PASS
100 0 5.84 to A6
1 0 4.60
16QAM 19100 1900 PASS
100 0 5.58
2. Test Result of LTE Band 4 Peak-to-Average Ratio:
Peak to Average radio | Limit
BW i Frequency | RB .
Modulation | Channel . RB Offset Refer to Verdict
(MHz) (MHz) Size dB dB
Plot
1 0 5.08
16QAM 20050 1720 PASS
100 0 5.96
1 0 4.92 Plot B1
20 16QAM 20175 1732.5 13 PASS
100 0 6.04 to B6
1 0 5.12
16QAM 20300 1745 PASS
100 0 5.92
3. Test Result of LTE Band 7 Peak-to-Average Ratio:
Peak to Average radio | Limit
BW i Frequency | RB i
Modulation | Channel . RB Offset Refer to Verdict
(MHz) (MHz) Size dB dB
Plot
1 0 4.62
16QAM 20850 2510 PASS
100 0 6.16
1 0 4.86 Plot C1
20 16QAM 21100 2535 13 PASS
100 0 5.84 to C6
1 0 5.34
16QAM 21350 2560 PASS
100 0 6.00

Note: both QPSK/16QAM modulation modes were tested, only provide worst-case mode (16QAM)

test plots here.
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2.2.6  Test Results (Plots) of Peak-to-Average Ratio

Multiview | Spectrum

Ref Level 37.00 dBm  Offset

17.00 dB ® AnBW 20 MHz

& Atk

30 dB  Meas Time

5 ms

i

CF 1.86 GHz Mean Pwr + 20.00 dB
2 Result Summary Samples: 100000
Mean Peak | Crest | 10% | 1% | 0.1% | 0.01% |
Trace 1 21.99 dBm 26.64 dBm 4.65 dB 2.82 dB 4,32 dB 4.56 dB 4.60 dB
21.01.2016

] Measuring... ERRERRERN w6 102214y
:22: 4

Date: 21.JAN.2016 10:22:14

(Plot Al:

Multiview | Spectrum

Band 2/20MHz/16QAM in Ch. 18700 1RB Size)

Ref Level 37.00 dBm  Offset

= Att 30 dB  Meas Time 5 ms

17.00 dB ® AnBW 20 MHz

i

CF 1.86 GHz Mean Pwr + 20.00 dB
2 Result Summary Samples: 100000
Mean Peak | Crest | 10% | 1% | 0.1% | 0.01% |
Trace 1 20.94 dBm 27.54 dBm 6.60 dB 2,94 dB 4.84 dB 572 dB 6.32 dB
21.01.2016

] Measuring... ERRERRERN w6

Date: 21.JAN.2016 10:21:51

(Plot A2:

10:21:50 7

Band 2/20MHz/16QAM in Ch. 18700 100RB Size)
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MultiView | Spectrum

Ref Level 37.00 dBm  Offset
& Att 30 dB_ Meas Time

17.00 dB ® AnBW 20 MHz
5 ms

CF 1.88 GHz Mean Pwr + 20.00 dB
2 Result Summary Samples: 100000
Mean Peak | Crest | 10% | 1% | 0.1% | 0.01% |
Trace 1 22.00 dBm 26.95 dBm 4.96 dB 2,92 dB 472 dB 4.88 dB 4,95 dB
]‘[ 21.01.2016

| Measuring...  WANNRANAD o 102037 g

Date: 21.JAN.2016 10:20:37

(Plot A3:

MultiView | Spectrum

Band 2/20MHz/16QAM in Ch.18900 1RB Size)

Ref Level 37.00 dBm  Offset
& Att 30 dB_ Meas Time

17.00 dB ® AnBW 20 MHz
5 ms

CF 1.88 GHz Mean Pwr + 20.00 dB
2 Result Summary Samples: 100000
Mean Peak | Crest | 10% | 1% | 0.1% | 0.01% |
Trace 1 20.81 dBm 27.88 dBm 7.06 dB 2,92 dB 4.90 dB 5.84 dB 5.4z dB
]_[ ] Measuring... (NMMNNNND WG 21.01.2016

10:21:14 7

Date: 21.JAN.2016 10:21:14

(Plot A4:

Band 2/20MHz/16QAM in Ch.18900 100RB Size)
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Multiview | Spectrum

Ref Level 37.00 dBm  Offset 17.00 dB ® AnBW 20 MHz
& Att 30 dB_ Meas Time 5 ms

CF 1.9 GHz Mean Pwr + 20.00 dB
2 Result Summary Samples: 100000
Mean | Peak | Crest | 10% | 1% | 0.1% | 0.01% |
Trace 1 22,19 dBm 26.87 dBm 4.68 dB 2.84 dB 4.46 dB 4.60 dB 4,65 dB
]_[ ] Measuring... WMMMNANED WO T y

Date: 21.JAN.2016 10:23:04

(Plot A5:  Band 2/20MHz/16QAM in Ch.19100 1RB Size)

Multiview | Spectrum

Ref Level 37.00 dBm  Offset 17.00 dB ® AnBW 20 MHz
& Att 30 dB_ Meas Time 5 ms

CF 1.9 GHz Mean Pwr + 20.00 dB
2 Result Summary Samples: 100000
Mean | Peak | Crest | 10% | 1% | 0.1% | 0.01% |
Trace 1 20.87 dBm 27.29 dBm 6.42 dB 2,92 dB 472 dB 5.58 dB 510 dB
]_[ ] Measuring... WMMMNANED WO o y

Date: 21.JAN.2016 10:23:24

(Plot A6: Band 2/20MHz/16QAM in Ch.19100 100RB Size)
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MultiView | Spectrum

Ref Level 37.00 dBm  Offset
& Att 30 dB_ Meas Time

17.00 dB ® AnBW 20 MHz
5 ms

CF 1.72GHz Mean Pwr + 20.00 dB
2 Result Summary Samples: 100000
Mean Peak | Crest | 10% | 1% | 0.1% | 0.01% |
Trace 1 21.58 dBm 26.73 dBm 5.15 dB 3.00dB 4.84 dB 5.08 dB 5.14dB
]‘[ 21.01.2016

| Measuring...  WHANNANAY o 102510 g

Date: 21.JAN.2016 10:25:10

(Plot B1:

MultiView | Spectrum

Band 4/20MHz/16QAM in Ch.20050 1RB Size)

Ref Level 37.00 dBm  Offset
& Att 30 dB_ Meas Time

17.00 dB
5 ms

® AnBW 20 MHz

CF 1.72GHz Mean Pwr + 20.00 dB
2 Result Summary Samples: 100000
Mean Peak | Crest | 10% | 1% | 0.1% | 0.01% |
Trace 1 20.51 dBm 27.45 dBm 6.93 dB 3.00 dB 5.06 dB 5.96 dB 5,56 dB
]_[ ] Measuring... (NNANMNND WG PR

10:25:39 7

Date: 21.JAN.2016 10:25:39

(Plot B2:

Band 4/20MHz/16QAM in Ch.20050 100RB Size)
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MultiView | Spectrum

Ref Level 37.00 dBm  Offset

& Att 30 dB_ Meas Time 5 ms

17.00 dB ® AnBW 20 MHz

CF 1.7325 GHz

Mean Pwr + 20.00 dB

2 Result Summary
Mean

Samples: 100000

Peak | Crest [ 10% | 1% | 0.1% | 0.01% |
Trace 1 21.75 dBm 26.82 dBm 5.07 dB 2.94 dB 4,74 dB 4,92 dB 5.00 dB
]_[ ] Measuring... WMMMNANED WO e

10:24:36 7

Date: 21.JAN.2016 10:24:35

(Plot B3:

MultiView | Spectrum

Band 4/20MHz/16QAM in Ch.20175 1RB Size)

Ref Level 37.00 dBm  Offset

& Att 30 dB_ Meas Time 5 ms

17.00 dB ® AnBW 20 MHz

CF 1.7325 GHz

Mean Pwr + 20.00 dB

2 Result Summary

Samples: 100000

Mean Peak | Crest | 10% | 1% | 0.1% | 0.01% |
Trace 1 20.77 dBm 27.62 dBm 6.85 dB 2.98 dB 5.10 dB 6.04 dB 5.54 dB
]_[ 21.01.2016

| Measuring...  WANNRANAD o 2416 g

Date: 21.JAN.2016 10:24:16

(Plot B4: Band 4/20MHz/16QAM in Ch.20175 100RB Size)
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MultiView | Spectrum

Ref Level 37.00 dBm Offset
30 dB Meas Time

& Att

17.00 dB & AnBW 20 MHz
5 ms

CF 1.745 GHz

Mean Pwr + 20.00 dB

2 Result Summary

Samples: 100000

Mean | Peak Crest | 10% | 1% 0.1% | 0.01% |
Trace 1 22.11 dBm 27.33 dBm 5.23 dB 3.06 dB 4.96 dB 5.12 dB 5.22 dB
]_[ J Measuring... WAMMMMNED WO o y

Date: 21.JAN.2016 10:26:30

(Plot B5:

MultiView | Spectrum

Ref Level 37.00 dBm Offset
& Att 30 dB Meas Time

Band 4/20MHz/16QAM in Ch.20300 1RB Size)

17.00 dB & AnBW 20 MHz
5 ms

CF 1.745 GHz

Mean Pwr + 20.00 dB

2 Result Summary

Samples: 100000

Mean | Peak Crest | 10% | 1% | 0.1% | 0.01% |
Trace 1 20.90 dBm 27.73 dBm 6.83 dB 2.98 dB 5.02 dB 5.92 dB 5.40 dB
Z1.01.2016

1

| Mossuring... WANNAANLD W6 EETATI

Date: 21.J4N.2016 10:26:11

(Plot B6:

Band 4/20MHz/16QAM in Ch.20300 100RB Size)
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MultiView | Spectrum

Ref Level 37.00 dBm  Offset
& Att 30 dB_ Meas Time

17.00 dB ® AnBW 20 MHz

5 ms

CF 2.51 GHz Mean Pwr + 20.00 dB
2 Result Summary Samples: 100000
Mean Peak | Crest | 10% | 1% | 0.1% | 0.01% |
Trace 1 22.30 dBm 27.11 dBm 4.81 dB 2.85 dB 4.36 dB 4.62 dB 475 dB

i

21.01.2016

| Measuring...  WRANNAAND o fier R /]
7

Date: 21.JAN.2016 10:28:44

(Plot C1:

MultiView | Spectrum

Band 7/20MHz/16QAM in Ch.20850 1RB Size )

Ref Level 37.00 dBm  Offset
& Att 30 dB_ Meas Time

17.00 dB ® AnBW 20 MHz

5 ms

CF 2.51 GHz Mean Pwr + 20.00 dB
2 Result Summary Samples: 100000
Mean Peak | Crest | 10% | 1% | 0.1% | 0.01% |
Trace 1 20.55 dBm 27.61 dBm 7.06 dB 2,95 dB 516 dB 6.16 dB 575 dB

i

21.01.2016

| Measuring...  WANNRANAD o 102605 g

Date: 21.JAN.2016 10:28:05

(Plot C2:

Band 7/20MHz/16QAM in Ch.20850 100RB Size)
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Multiview | Spectrum

Ref Level 37.00 dBm  Offset
= Att 30 dB  Meas Time

17.00 dB ® AnBW 20 MHz

5 ms

CF 2,535 GHz Mean Pwr + 20.00 dB
2 Result Summary Samples: 100000
Mean Peak | Crest | 10% | 1% | 0.1% | 0.01% |
Trace 1 20,99 dBm 25.94 dBm 4.95 dB 2,83 dB 4.63 dB 4.86 dB 4,96 dB

i

] Measuring... @RRERRERD 6 s

Date: 21.JAN.2016 10:27:08

(Plot C3:

Multiview | Spectrum

10:27:09 7

Band 7/20MHz/16QAM in Ch.21100 1RB Size)

(-]

Ref Level 37.00 dBm  Offset
= Att 30 dB  Meas Time

17.00 dB ® AnBW 20 MHz

5 ms

CF 2,535 GHz Mean Pwr + 20.00 dB
2 Result Summary Samples: 100000
Mean Peak | Crest | 10% | 1% | 0.1% | 0.01% |
Trace 1 20.55 dBm 27.42 dBm 6.88 dB 2,94 dB 4.94 dB 5.684 dB .30 dB

i

21.01.2016

] Measuring... @RRERRERD 6 10:27:28 %
:27: %

Date: 21.JAN.2016 10:27:28

(Plot C4:

Band 7/20MHz/16QAM in Ch.21100 100RB Size)
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Multiview | Spectrum

Ref Level 37.00 dBm  Offset
= Att 30 dB  Meas Time

17.00 dB ® AnBW 20 MHz

5 ms

CF 2.56 GHz

Mean Pwr + 20,00 dB

i

2 Result Summary Samples: 100000
Mean Peak | Crest | 10% | 1% | 0.1% | 0.01% |
Trace 1 21.63 dBm 27.08 dBm 5.44 dB 2,96 dB 512 dB 5.34 dB 5.42 dB
21.01.2016

] Measuring... @RRERRERD 6

Date: 21.JAN.2016 10:29:13

(Plot C5:

Multiview | Spectrum

10:29:18 7

Band 7/20MHz/16QAM in Ch.21350 1RB Size)

(-]

Ref Level 37.00 dBm  Offset
= Att 30 dB  Meas Time

17.00 dB ® AnBW 20 MHz

5 ms

CF 2.56 GHz Mean Pwr + 20.00 dB
2 Result Summary Samples: 100000
Mean Peak | Crest | 10% | 1% | 0.1% | 0.01% |
Trace 1 20.41 dBm 27.27 dBm 6.86 dB 2,96 dB 5.04 dB 6.00 dB 6,58 dB
21.01.2016

i

] Measuring... WHNNRNNNED WO 10:20:29 %
:29: %

Date: 21.JAN.2016 10:29:29

(Plot C6:

Band 7/20MHz/16QAM in Ch.21350 100RB Size)
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2.3 99% Occupied Bandwidth and 26dB Bandwidth

2.3.1 Definition

According to FCC section 2.1049, the occupied bandwidth is the width of a frequency band
such that, below the lower and above the upper frequency limits, the mean powers emitted are each

equal to a specified percentage 0.5% of the total mean transmitted power.

The 26 dB emission bandwidth is defined as the frequency range between two points, one
above and one below the carrier frequency, at which the spectral density of the emission is attenuated
26 dB below the maximum in-band spectral density of the modulated signal. Spectral density (power
per unit bandwidth) is to be measured with a detector of resolution bandwidth equal to approximately

1.0% of the emission bandwidth.

2.3.2 Measuring Instruments
The measuring equipment is listed in the section 4 of this test report.

2.3.3 Test Setup

Attenuator 1+

System

; Power
Simulator+

Splitter+

EUT+

Spectrum WA
Analyzers
Attenuator 2+

2.3.4 Test Procedures

1. The EUT was connected to spectrum analyzer and system simulator via a power divider.
2. The 26dB and 99% occupied bandwidth (BW) of the middle channel for the highest RF
power with full RB sizes were measured.
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2.3.5 Test Result of 99% Occupied Bandwidth and 26dB Bandwidth

LTE Band 2
BW Frequency 99% Occupied | 26dBBandwidth
Refer to Plot
Mz | CMMel gy | MO%e | B dwidth(MIH) (MHz) Srerio o
1.10 1.32 Plot AL to A2
14 | 18900 1880 QPSK
16QAM 1.10 1.33 Plot A3 to Ad
2.75 3.07 Plot B1 to B2
3 18900 1880 QPSK
16QAM 2.76 3.05 Plot B3 to B4
QPSK 4.54 5.00 Plot C1to C2
5 18900 1880
16QAM 454 5.02 Plot C3 to C4
QPSK 8.96 9.76 Plot D1 to D2
10 | 18900 1880
16QAM 8.96 9.76 Plot D3 to D4
QPSK 1356 15.00 Plot E1 to E2
15 18900 1880
16QAM 1356 14.94 Plot E3 to E4
QPSK 18.72 21.44 Plot F1 to F2
20 | 18900 1880
16QAM 18.64 21.44 Plot F3 to F4
LTE Band 4
BW Frequency 99% Occupied | 26dBBandwidth
Refer to Plot
Mz | CMel gy | MO%e | G dwidth(MH2) (MH2) slerto o
1.10 1.38 Plot G1 to G2
14 | 20175 | 17325 |2PK >0
16QAM 111 1.34 Plot G3 to G4
2.75 3.10 Plot H1 to H2
3 20175 | 17325 |2PoK e
16QAM 2.75 3.08 Plot H3 to H4
PSK 452 . Plot 11 to 12
5 20175 | 17325 |° > >.00 o250
16QAM 452 5.08 Plot 13 to 14
QPSK 8.96 9.92 Plot J1 to J2
10 | 20175 | 17325
16QAM 8.96 9.72 Plot J3 to J4
QPSK 1356 15.00 Plot K1 to K2
15 | 20175 | 17325
16QAM 1356 14.94 Plot K3 to K4
QPSK 18.72 21.36 Plot L1 to L2
20 | 20175 | 17325
16QAM 18.64 21.36 Plot L3 to L4
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LTE Band 7
BW Frequency 0 i 26dBBandwidth
Channel Mode 99% Qccupled Refer to Plot
(MHz) (MHz) BandW|dth(M HZ) (MHz)
: . Plot M1 to M2
5 21100 2535 QPSK 4.54 >.02
16QAM 4.52 5.06 Plot M3 to M4
: . Plot N1 to N2
10 21100 2535 QPSK 8.96 984
16QAM 8.96 9.76 Plot N3 to N4
QPSK 13.56 14.94 Plot O1 to O2
15 21100 2535
16QAM 13.50 14.94 Plot O3 to O4
QPSK 18.56 21.28 Plot P1 to P2
20 21100 2535
16QAM 18.56 21.36 Plot P3 to P4

Note: The maximum RB configurations of the 99% Occupied Bandwidth and 26dB Bandwidth summary as below:

BW1.4MHz RB setting: RB Size 6,RB Offset 0

BW5MHz RB setting: RB Size 25,RB Offset 0

BW15MHz RB setting: RB Size 75,RB Offset 0

BW3MHz RB setting: RB Size 15,RB Offset 0

BW10MHz RB setting: RB Size 50,RB Offset 0

BW20MHz RB setting: RB Size 100,RB Offset 0
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2.3.6  Test Result (Plots) of 99% Occupied Bandwidth and 26dB Bandwidth

® *RBW 30 kHz  Marker 1 [T1 ]
*VBEW 100 kHz

Ref 37 dBm *Att 30 dB SWT & ms 1.8799¢ sHz

Center 1.88 GHz 280 kHz/ Span 2.8 MHz

(Plot Al: 99% Occupied Bandwidth LTE Band 2 1.4MHz/QPSK)

® *REW 30 kHz  Marker 1 [T1 ]
*VEBW 100 kH=z

Ref 37 dBm *Att 30 dB SWT 5 ms

Offpet 17|dBE

30 BW __ 1L321600000 MHEZ
1 ne [ A}
- 20 : He iS55 =
MMM Temp 2) [T
10
10

- &0

Center 1.88 GH=z 280 kHz/ Span 2.8 MH=z

(Plot A2: 26dB Bandwidth LTE Band 2 1.4AMHz/QPSK)
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® *RBW 30 kHz  Marker 1 [T1 ]
*VBW 100 kHz

Ref 37 dBm *Att 30 dB SWT 5 ms

Cifget 17| dB OBW 1. 103200p00 MEZ

* [ i Temp 1] [T1 ORYI

20 ' 1 - Fmrpn—i 3SR

Center 1.88 GH:z 280 kHz/ Span 2.8 MH=

(Plot A3: 99% Occupied Bandwidth LTE Band 2 1.4AMHz/16QAM)

® *RBW 30 kHz  Marker 1 [T1 ]
*VBEW 100 kHz

37 dBm *Att 30 dB SWT & ms 1.8796C sHz

Center 1.88 GHz 280 kHz/ Span 2.8 MHz

(Plot A4: 26dB Bandwidth LTE Band 2 1.4MHz/16QAM)
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® REW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 12.03 dBm

Ref 37 dBm ALL 30 dB SWT 2.5 m=

Cffper 17 |dB OBW

== ]: S{T.WMMW«; 2e1 a
/ \

|- =0

-_—

Center 1.88 GHz G0d kHz/ Span © MHz

(Plot B1: 99% Occupied Bandwidth LTE Band 2/3MHz/QPSK)

® REW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 17.7% dBw

Ref 37 dBm ALt 30 4dB SWT 2.5 m= 1.B8B003&6000

HE)
oI |, 1 -]
=l /\WWMW I .
10 2 {E?
if1
10

Center 1.858% GH=z 600 kHz/ Span & MH=z

(Plot B2: 26dB Bandwidth LTE Band 2/3MHz/QPSK)
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*REW 100 kHz Marker 1 [T1 ]
*VBEW 300 kHz
Ref 37 dBm £t 0 dB SWT 2.5 ms
Offget 17 | dB
a0
20 e .  e
=J$)F*L}fnb\lkﬁfi¥4ﬁwAF:\JhJ\rAJ\Jp\)A‘*MM\g _________
10 -
H Wl
10 f 1‘

F-40

--50

-60

Center 1.88

GHZ o000 kHz/

Span & MHz

(Plot B3: 99% Occupied Bandwidth LTE Band 2/3MHz/16QAM)

® *REW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 17.75
Fef 37 dBm *Att 30 4dB SWT 2.5 m= 1.880936001
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2.4 Frequency Stability

2.4.1 Requirement

According to FCC section 27.54, the frequency stability shall be sufficient to ensure that the
fundamental emission stays within the authorized frequency block. The frequency stability shall be
measured by variation of ambient temperature and variation of primary supply voltage to ensure that
the fundamental emission stays within the authorized frequency block. The frequency stability of the
transmitter shall be maintained within £0.00025% (+2.5ppm) of the center frequency. According to
FCC section 2.1055, the test conditions are:

(@  The temperature is varied from -30°C to +50°C at intervals of not more than 10°C.

(b)  For hand carried battery powered equipment, the primary supply voltage is reduced to
the battery operating end point which shall be specified by the manufacture. The supply voltage shall
be measured at the input to the cable normally provided with the equipment, or at the power supply

terminals if cables are not normally provided.

2.4.2 Measuring Instruments
The measuring equipment is listed in the section 3 of this test report.

2.4.3 Test Setup

Temperature
Common Chamber
Antenna

System
Simulator

DC Power
Supply

2.4.4 Test Procedures

1. The EUT was set up in the thermal chamber and connected with the system simulator.

2. With power OFF, the temperature was decreased to -30°C and the EUT was stabilized
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before testing. Power was applied and the maximum change in frequency was recorded
within one minute.

3. With power OFF, the temperature was raised in 10°C step up to 50°C. The EUT was
stabilized at each step for at least half an hour. Power was applied and the maximum
frequency change was recorded within one minute.

4. The nominal, highest and lowest extreme voltages were tested, which are specified by the
applicant; the normal temperature here used is 25°C.

5. The variation in frequency was measured for the worst case.
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2.4.5 Test Result of Frequency Stability

1. LTE Band 2, QPSK, BW 10MHz

2. LTEBand 2, 16QAM, BW 10MHz

Test Conditions

Frequency Deviation
BW 10MHz
Middle Channel 1880MHz

Power Temperature Fresrligrrlcy Fr;q::z:cy Limit
(vDC) (°C)
Hz ppm ppm
-30 29 0.02
-20 19 0.01
-10 24 0.01
0 38 0.02
3.8 +10 16 0.01
+20 58 0.03 2.5
+30 24 0.01
+40 18 0.01
+55 49 0.03
4.35 +25 41 0.02
3.6 +25 20 0.01

Test Conditions

Frequency Deviation
BW 10MHz
Middle Channel 1880MHz

Power Temperature Fresrligrrlcy Fr;q::z:cy Limit
(VDC) (°C)
Hz ppm ppm
-30 21 0.01
-20 29 0.02
-10 52 0.03
0 32 0.02
3.8 +10 22 0.01
+20 23 0.01 2.5
+30 52 0.03
+40 17 0.01
+55 32 0.02
4.35 +25 41 0.02
3.6 +25 49 0.03
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3. LTE Band 4, QPSK ,BW 10MHz
Frequency Deviation
Test Conditions BW 10MHz
Middle Channel 1732.5MHz
Power Tem[ierature Fre;rl::cy Fre:zquigrrlcy Limit
(VDC) (°C) o ST ST
-30 26 0.02
-20 48 0.03
-10 19 0.01
0 36 0.02
3.8 +10 18 0.01
+20 19 0.01 2.5
+30 21 0.01
+40 48 0.03
+55 27 0.02
4.35 +25 32 0.02
3.6 +25 23 0.01

4. LTE Band 4, 16QAM ,BW 10MHz

Frequency Deviation
Test Conditions BW 10MHz
Middle Channel 1732.5MHz
Power Temperature Fresrl:irrlcy Fr(:quirr}cy Limit
(VDC) (°C)
Hz ppm ppm
-30 18 0.01
-20 52 0.03
-10 34 0.02
0 21 0.02
3.8 +10 33 0.02
+20 15 0.01 2.5
+30 33 0.02
+40 23 0.01
+55 17 0.01
4.35 +25 51 0.03
3.6 +25 33 0.02
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5. LTEBand 7, QPSK ,BW 10MHz

Test Conditions

Frequency Deviation

BW 10MHz

Middle Channel 2535MHz

Power Tem;ieratu re Fre;rl::cy Fre:zquigrrlcy Limit
(VDC) °C) . o S
-30 19 0.01
-20 53 0.02
-10 41 0.02
0 22 0.01
3.8 +10 23 0.01
+20 35 0.01 2.5
+30 31 0.01
+40 23 0.01
+55 22 0.01
4.35 +25 49 0.02
3.6 +25 48 0.02

6. LTE Band 7,16QAM ,BW 10MHz

Test Conditions

Frequency Deviation

BW 10MHz

Middle Channel 2535MHz

Power Temperature Fresrl:irrlcy Fr(:quirr}cy Limit
(VDC) (°C)
Hz ppm ppm
-30 26 0.01
-20 48 0.02
-10 25 0.01
0 22 0.01
3.8 +10 23 0.01
+20 47 0.02 2.5
+30 27 0.01
+40 23 0.01
+55 23 0.01
4.35 +25 50 0.02
3.6 +25 24 0.01
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2.5 Conducted Out of Band Emissions

2.5.1 Requirement

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. This calculated to
be -13dBm.

For Band 7:

The power of any emission outside of the authorized operating frequency ranges must be
lower than the transmitter power(P) by a factor of at least 55+10 log(P) dB. This calculated to be
-25dBm.

It is measured by means of a calibrated spectrum analyzer and scanned from 30MHz up to a

frequency including its 10th harmonic.

2.5.2 Measuring Instruments

The measuring equipment is listed in the section 4 of this test report.

2.5.3 Test Setup

Attenuator 1+

System

; Power
Simulator+

Splitter+

EUT+

Spectrum WA

Analyzers
i Artenuator 2+

2.5.4 Test Procedures

1. The EUT was connected to spectrum analyzer and system simulator via a power divider.
2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator.
The path loss was compensated to the results for each measurement.

3. The middle channel for the highest RF power within the transmitting frequency was
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measured.

. The conducted spurious emission for the whole frequency range was taken.

. Make the measurement with the spectrum analyzer's RBW = 1MHz, VBW = 3MHz,

taking the record of maximum spurious emission.

. The RF fundamental frequency should be excluded against the limit line in the operating

frequency band.

. The limit line is derived from 43 + 10log(P)dB below the transmitter power P(Watts)

= P(W)- [43 + 10log(P)] (dB)
= [30 + 10log(P)] (dBm) - [43 + 10log(P)] (dB)
= -13dBm.

. For Band 7

The limit line is derived from 55 + 10log(P)dB below the transmitter power P(Watts)
= P(W)- [55 + 10log(P)] (dB)

= [30 + 10log(P)] (dBm) - [55 + 10log(P)] (dB)

=-25dBm.

. For 9KHz to 30MHz: the amplitude of spurious emissions which are attenuated by more

than 20dB below the permissible value has no need to be reported.
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2.5.,5 Test Result of Conducted Spurious Emission

Note: For 9 KHz to 30MHz: the amplitude of spurious emissions is attenuated by more than 20dB

below the permissible value, so we not provide the test result here

Band LTE Band 2 Channel Low
Bandwidth 1.4MHz Modulation QPSK
® REW 100 kHz Marker 1 [T1 ]
VBW 300 kH=z
Ref 37 dBm AT 30 48 SWT 100 ms
GffEet 17 [aB
20
=3
10
10
40
Start 30 MH=z 897 MHEH=zS top 1 H
RB Size 1, RB Offset0  30MHz to 1GHz
@ RBW 1 MH=
VEW 3 MH=
Fef 37 4B Attt 30 48 SWT 380 ms
Offeet 17 |4
20
=3
10
—11]
.t AA 1 f{m A 4
o
20 WW’WW
AN
Start 1 GHz 1.% GH=Z/ Steop 20 GH=

RB Size 1, RB Offset 0

1GHz to 20GHz
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Band

LTE Band 2

Channel

Middle

Bandwidth

1.4AMHz

Modulation

QPSK

@ EBW 100 kHz Marker 1 [T1
VEW 300 kHz -31.10 dBm
Ref 37 dBm Attt 30 dB SWT 100 m= il MAz
Qffset 17 |dB
|20
e
{RAXH)|
in
Lo
10
-1
- =0

Start 30 MHz

RB Size 1, RB Offset 0

37 MHzZ/S

30MHz to 1GHz

Stop 1 GH=Z

® REBW 1 MEz  Marker 2 [T1 ]
VBW 3 ME=z 2.5 B
Fef 37 dBm Att 30 4B SWT 380 m= 18 . 181520000 GH=z
offper 17 |dB Marker| 1 [T1
30 o
"
10
D1 1B
L1, A A W
/\,\)JF '\‘ RN
| _ 30 MM\ JﬂanMM/\LM\M" W
LA A
a0
50
- &0

Start 1 GHz

1.9

RB Size 1, RB Offset 0

GHz/

1GHz to 20GHz

Stop 20 GH=z
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Band LTE Band 2 Channel High
Bandwidth 1.4MHz Modulation QPSK

® *REW 100 kHz Marker 1 [T1 ]
*YBW 300 kHz -31.29 dBm

Faf 3 dBm *AtT 30 4B SWT 100 m= L3 340000000 MA=

Cifpet 17| B

30

-10

20

- 30

a0

Start 30 ME=z 97 MH=zZ/ Stop 1 GHz

RB Size 1, RB Offset 0 30MHz to 1GHz

® “REW 1 MHz Marker 2 [T1
“VEW 3 MHz 18.78 dBn

Fef 37 dBm *Att 30 dB SWT 380 ms 16.998000000 SHz

Ooffger 17 |dB Marker| 1 [Tl

14 1l
=
Hlm
=

- 20 b o b L o tan g o 4] 302
2 A

|30 M.\vu AL [N e Cn s, N SN

|- 60

Start 1 GH=z 1.5% GEz/ Stop 20 GHz

RB Size 1, RB Offset 0 1GHz to 20GHz
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Band LTE Band 2 Channel Low
Bandwidth 3MHz Modulation QPSK
@ EBW 100 kEH=z Marker 1 [T1 ]
VBW 300 kH=z - dBm
Reaf 37 dBm Att 30 dB SWT 100 ms &3 7.400000000 W Hr
ciffeet 17 |cB
30
-, |,
=
10
-0
1“ 01 13 HBEn
20
30 -
Wwwmwwwwww
40
k=11
&0
Start 30 MHE=z 57 MH=z/

RB Size 1, RB Offset 0

30MHz to 1GHz

Stop 1 GH=z

REW 1 ME=z Marker 2 [T1 ]
VBW 3 ME=z 9.0 B
Ref 37 cdBm ALt 30 dB SWT 380 m= 1G. ( 1z
Offyet 17|dE ker| 1
30+ i
vw | 1 1 1 1 1 Alazanoobon
oz |,
=5
10
D1 1B
AR i, mm oA
|44 M R Y| e eVt A s Yas W ,\v,.MJ
T
aq
50
|--&0
Start 1 GH=z 1.9 GHz/ Stop 20 GH=z
RB Size 1, RB Offset 0 1GHz to 20GHz
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Band LTE Band 2 Channel Middle
Bandwidth 3MHz Modulation QPSK
® *REW 100 kH=z ]
*VBW 300 kH=z
Fef 37 dBm Attt 30 dB SWT 100 m=s
Offpet 17 |dB
30 “
20
uax |
10
10
=13 KBEm
- 20
:‘.I:““%-‘.‘ ‘MW%MMWW W‘"W“JLV’”“ A AT
40
&0
Start 30 MH=z 97 MHz/ 51 1 GH=z
RB Size 1, RB Offset 0 30MHz to 1GHz
® “EEW 1 MEz r 2 [TL ]
*WEBW 3 MOz —17.k <ABrm
Reaf 37 dBm * Attt 30 dB SWT 380 m= Mon SHE
ciffeet 17 | cBE kar| 1 T]
Sﬂ“' 1. 874000 E[_'u
’0
=0
10
o
'-l‘ D1 13 HBm -
20 jmmw
L YA A A A A Ay
A A
|40
50
a0

Start 1 GH:z

1.5% GEz/

RB Size 1, RB Offset 0

Stop 20 GHz

1GHz to 20GHz
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Band LTE Band 2 Channel High
Bandwidth 3MHz Modulation QPSK

® REW 100 kBz Marker 1 [T1 ]
VEW 300 kH=z —-31.43 oBm

Raf 37 dBm Att 30 4dB SWT 100 m= Qe 020000000 MOz
CEfget 17 | cBe
30
= [+
10
-0
10
01 13 He
20
30
WWWWWWWMMW
—40
50
a0
Start 30 MHE=z 97 MH=Z/ Stop 1 GH=z

RB Size 1, RB Offset 0 30MHz to 1GHz

® EBW 1 MH=z
VBW 3 MH=z

Ref 37 dBm Att 30 dB SWT 380 ms
Offrer 17 | dE
30—
v
o |,
=3
10
10
B m
o Db o, At I T
YT e R
|10 WAL s A g N A N AR
&vdrtpth

F-40

--50

--60

Start 1 GHz 1.9 GH=z/ Stop 20 GH:z

RB Size 1, RB Offset 0 1GHz to 20GHz
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Band LTE Band 2 Channel Low
Bandwidth 5MHz Modulation QPSK

® *EBW 100 kHz Marker 1 [T1 ]
*VBW 300 kH=z 11.53 dBEm

Fef 37 dBm *Att 30 dB SWT 100 ms Le9.320000000 MH=Z

offet 17 |dE

| &
20
o=
LV
10
1o
1 1B
20 DE

qa

=l

|- 60

Start 30 MH=z 97 MH=z/ Stop 1 GH:z

RB Size 1, RB Offset 0 30MHz to 1GHz

® “REW 1 MHz
*WVEBEW 3 MH=z

Ref 37 dBm *Att 30 dB SWT 380 ms

Offgetc 17 | dB

" al shoa 1 A Shh
el L B
NL, L LM\,N_NJW-‘\M|MTA >~/‘\J

-0

Start 1 GH:z 1.9 GHz/ Stop 20 GHz

RB Size 1, RB Offset 0 1GHz to 20GHz
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Band LTE Band 2 Channel Middle
Bandwidth 5MHz Modulation QPSK

® REW 100 kHz Marker 1 [T1 ]

VEW 300 kH= -31.79 dBm
Ref 37 dBm ALt 30 dB SEWT 100 me= 212.360000000 MH=

Offget 17 |dB

30

-2 0

10

WWWWWM skt A AR AR A S e

Start 30 MH=z 97 MH=z/ Stop 1 GHz

RB Size 1, RB Offset0 30MHz to 1GHz

® EEW 1 MEz Marker 2 [T1 ]
VBW 3

3 MOz —-1#.3% dbm
Faf 37 dBm ATt 30 dR SWT 380 m= Ta.542000000 S0z
Difeet 17| cB Marker[ 1 [T
304
k 4 l 37 Hz
=0 |
10
-0
Loy
D1l - 13 [(HBEm -
) «NIAWMW
-y Mu\ T T T eimatin 'V, VP
LAl o]
- 40
=l
a0
Start 1 GH:z 1.5 GHz/

Stop 20 GHz

RB Size 1, RB Offset 0 1GHz to 20GHz
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Band LTE Band 2 Channel

High

Bandwidth 5MHz Modulation

QPSK

*RBW 100 kHz Marke:
*WBW 300 kHz

SWT 100 ms=

®

Ref 37 dBm *Att 30 dB

Offyet 17

14 1l
=
Hlm
=

|-~ 60

Start 30 MHz s7

MH=/

RB Size 1, RB Offset 0

*RBW 1 MH=z

Stop 1 GH=z

30MHz to 1GHz

*WVEBW 3 MH=z
Bef 37 dBm * At dB SWT 380 ms
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30— E:
v Ex
PR
=¥
Lo
10
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L 20 et A ML e .X.l
2 do gy A
I I SN b AN IIh AN Ry g
PRE Y
L a0
50
80
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RB Size 1, RB Offset 0

1GHz to 20GHz

CCIC-SET/T (00)

Page 82 of 204




N

Report No.: SET2016-03230

Band LTE Band 2 Channel

Bandwidth

10MHz Modulation

®

*WBW 300 kH=z
Faf 3% cdBm *ATE

*RBW 100 kHz Marker 1 [T1

RB Size 1, RB Offset 0 1GHz to 20GHz

30 dR SWT 100 m= 45160000000 MIT
Cifpet 17| de
0 e
,
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o
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Dl - 13 (B
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30 !
MM@MWMMM APl M I e L]
—40
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® “REW 1 MHz
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a0 ‘_' n
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10
-1
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Ay inl.n L bl PP W
L=t T e L Cahar
[, (WA | At o vu\J
vaj
40
50
- 60
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Band LTE Band 2 Channel Middle
Bandwidth 10MHz Modulation QPSK
® *REBW 100 kH=z 1]
*WBW 300 kH=z
Ref 37 dBm *Att 30 de SWT 100 m=s
Offzet 17 | dB
30 n
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Band LTE Band 2 Channel High
Bandwidth 10MHz Modulation QPSK

® *REW 100 kEz Marker 1 [T1 ]

*VBW 300 kH=z
Fef 37 dBm *Att

30 dB SWT 100 ms
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Band LTE Band 2

Channel

Bandwidth 15MHz

Modulation

<Bm
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Band LTE Band 2 Channel Middle
Bandwidth 15MHz Modulation QPSK
@ T e
Ret i [eu:-n __ Att 30 SWT 100 ms
" (5

50

&0

Start 30 MH=z

RB Size 1, RB Offset 0
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Band LTE Band 2 Channel High
Bandwidth 15MHz Modulation QPSK
® *RBW 100 kH=z ]
*VBW 300 kH=z
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Band LTE Band 2 Channel

Bandwidth 20MHz Modulation
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Band LTE Band 2 Channel Middle
Bandwidth 20MHz Modulation QPSK
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Band LTE Band 2 Channel High
Bandwidth 20MHz Modulation QPSK
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Band LTE Band 4 Channel Low
Bandwidth 1.4MHz Modulation QPSK
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Band LTE Band 4 Channel Middle
Bandwidth 1.4MHz Modulation QPSK
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Band LTE Band 4 Channel High
Bandwidth 1.4MHz Modulation QPSK
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Band LTE Band 4 Channel High
Bandwidth 3MHz Modulation QPSK
*RBW 100 kHz Marker 1 [T1 ]

o e 17 |dB
30 “
20
=4
10
10
Em
20
Start 30 MH=zZ 97 MHZ/ Stop 1 GH=z
RB Size 1, RB Offset0  30MHz to 1GHz
*REW 1 MHz Marker 2 [Tl ]
*VBW 3 MHz
Ref dBm 44 0 de SWT 380 ms
Offpet 17| dB
|y |
|
= -
|11
L1 —
-2 i ‘,‘7 Ay g
. 'ﬁ/‘u Y. SRR SV VY I AJ
it
- 40

Start 1 GHz

RB Size 1, RB Offset 0

1.9

GHz/

Stop 20 GHz

1GHz to 20GHz

CCIC-SET/T (00)

Page 97 of 204




N

Report No.: SET2016-03230

Band LTE Band 4 Channel Low
Bandwidth 5MHz Modulation QPSK
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Bandwidth 5MHz Modulation QPSK
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Band LTE Band 4 Channel High
Bandwidth 5MHz Modulation QPSK
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Band LTE Band 4 Channel Low
Bandwidth 10MHz Modulation QPSK
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Band LTE Band 4 Channel Middle
Bandwidth 10MHz Modulation QPSK
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Bandwidth 10MHz Modulation QPSK
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Band LTE Band 4 Channel Middle
Bandwidth 15MHz Modulation QPSK
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RB Size 1, RB Offset 0
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Bandwidth 15MHz Modulation QPSK
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Band LTE Band 4 Channel Low
Bandwidth 20MHz Modulation QPSK
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Band LTE Band 4 Channel Middle
Bandwidth 20MHz Modulation QPSK
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Band LTE Band 4 Channel High
Bandwidth 20MHz Modulation QPSK
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Ref 37 dBm Att 30 4B SWT 100 ms
Offpet 17| dB
i Ex
|
a5 -
10
l-10
-20
WWMWWWWWMM
- 40
Start 30 MHz 97 MHz/ Stop 1 GHz
RB Size 1, RB Offset0  30MHz to 1GHz
*REW 1 MH=z Marker 2 [Tl ]
*VBW 3 MHz
ef 37 dBm Att 30 dB SWT 380 ms  16.618000000
Offpet 17| dB
g -
L |
panxc]
=¥
o
-1p
Dl - B
L _=b paptill ‘\m’“ va P
= [AS VAMTNMJM Loy ...r\r,—
o
- 40
|- c0
Start 1 GH:=z 1.9 GHz/ Stop 20 GHz

RB Size 1, RB Offset 0

1GHz to 20GHz

CCIC-SET/T (00)

Page 109 of 204




)

Report No.: SET2016-03230
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Modulation
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Band LTE Band 7 Channel: Middle
Bandwidth 5MHz Modulation QPSK
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Band LTE Band 7 Channel: High
Bandwidth 5MHz Modulation QPSK
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Band LTE Band 7 Channel: Low
Bandwidth 10MHz Modulation QPSK
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Band LTE Band 7 Channel Middle
Bandwidth 10MHz Modulation QPSK
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Band LTE Band 7 Channel High
Bandwidth 10MHz Modulation QPSK
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Band LTE Band 7 Channel Low
Bandwidth 15MHz Modulation QPSK
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Band LTE Band 7 Channel: Middle
Bandwidth 15MHz Modulation QPSK
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Band LTE Band 7 Channel: High
Bandwidth 15MHz Modulation QPSK
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Modulation
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Band LTE Band 7 Channel Middle
Bandwidth 20MHz Modulation QPSK
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Wl -

B0

Start 1 GH=Z 2.5 GH=/S Stop 26 GH=Z

RB Size 1, RB Offset0 1GHz to 26GHz
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Band LTE Band 7 Channel High
Bandwidth 20MHz Modulation QPSK

@ *REW 100 kHz Marker 3 [T1 ]
*WVBW 300 kHz Y- .

Ref 17 <Bm *Att 10 4B SWT 100 m= 213.7600

Offyet 17|dE Marker[ 1 [T1

10

|--50

Start 30 MH=z 97 MH=z/ Stop 1 GH=z

RB Size 1, RB Offset0 30MHz to 1GHz

® *EBW 1 MHz Marker 2 [T1
*VEBW 3

3 MHz 'H. 65 dBEm
Fef 117 4dBm *Att 10 4B SWT 500 ms f.e50000000 GHzZ
A

ffpet 17 |dB

10

=N

14 1l
=
Hlm
=

|, PN PN A AN g WA 50

|--80

Start 1 GH=z 2.5 GEz/ Stop 26 GHz

RB Size 1, RB Offset0 1GHz to 26GHz
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2.6 Conducted Band Edge

2.6.1 Description of Conducted Band Edge Measurement

24.238(a) for Band 2

For operations in the 1850 -1910 MHz band, the FCC limit is 43 + 10log10 (P [Watts]) dB
below the transmitter power P(Watts) in a 1MHz bandwidth. However, in the 1MHz bands
immediately outside and adjacent to a licensee's frequency block, a resolution bandwidth of at least
one percent of the emission bandwidth of the fundamental emission of the transmitter may be
employed.

27.53(h) for Band 4

For operations in the 1710 — 1755 MHz band, the FCC limit is 43 + 10log10(P[Watts]) dB
below the transmitter power P(Watts) in a 1 MHz bandwidth. However, in the 1MHz bands
immediately outside and adjacent to the licensee's frequency block, a resolution bandwidth of at least
one percent of the emission bandwidth of the fundamental emission of the transmitter may be
employed.

27.53 (m)(4) for Band 7

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

2.6.2 Measuring Instruments

The measuring equipment is listed in the section 3 of this test report.
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2.6.3 Test Setup

Attenuator 1+

System

: Power
Simulator+

Splitter+

EUT+

Spectrum WA
Analyzers
Attenuator 2+

2.6.4 Test Procedures

1. The EUT was connected to spectrum analyzer and system simulator via a power divider.
2. The band edges of low and high channels for the highest RF powers were measured. Set
RBW>= 1% EBW in the 1MHz band immediately outside and adjacent to the band edge.
3. Set spectrum analyzer with RMS detector.
4. The RF fundamental frequency should be excluded against the limit line in the operating
frequency band.
5. The limit line is derived from 43 + 10log (P)dB below the transmitter power P(Watts)
= P(W)- [43 + 10log(P)] (dB)
= [30 + 10log (P)] (dBm) - [43 + 10log (P)] (dB)
=-13dBm.
<For Band 7>
The limit line is derived from 55+ 10log (P)dB below the transmitter power P(\Watts)
= P(W)- [55 + 10log(P)] (dB)
= [30 + 10log (P)] (dBm) - [55 + 10log (P)] (dB)
=-25dBm.
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2.6.5 Test Result of Conducted Band Edge

Band LTE Band 2 Modulation QPSK
Bandwidth 1.4AMHz
® REEW 30 kE=z Marker 2 [T1 ]
VBW 100 kEH= -12.29 4dBm
Feaf 37 dBm At 30 dB SWT 15 ms 1 1 GH=
Cifpet 17| B Marker| 1 T1
30 23104 4B
1. 820272000 GHz
< ﬂ
LA}
10
) {H \\
i) o i ” ] 1\
Aal
|- 30 WJ) \-W
WMWMWWW
=l
a0
Start 1.84 GHz 1.2 MEz/ Stop l.8LE GHz

Lower Band Edge Plot for QPSK-RB Size 1, RB Offset 0

® REEW 30 kH=z Marker 2 [T1 ]
VBW 100 kH=z -16.65% dBm
Feaf 37 dBm N oA ot 30 dn SWT 15 ms T.BARVA4000 GOz
Difeet 17| cB Marker[ 1 [T
10 alaa
1l.850632p00 GHz
o |, )
§ ’F\_&m\
i ; \
10
Dl 13 (e = { ]
20 M \NA
- z0 wa/m
Wwﬂm{ﬂwwww
=11
|-&0
Start 1.84 GHz 1.2 MH=z/ Stop 1.8LZ GH=Z

Lower Band Edge Plot for QPSK-RB Size 6, RB Offset 0
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® *EBW 30 kEz Marker 1 [T1 ]
*YBW 100 kHz 22.00 dBm

Feaf 37 dBm *ARTE 30 dB SWT 15 ms T.209704000 GH=z
Ciffeet 17| cBE Marker| 2 [TI
0 I
15104 g |ES
o

]
|

Start 1.80%2 GHz 1.2 MEz/ Stop 1.9¢ GHz
Higher Band Edge Plot for QPSK-RB Size 1, RB Offset 5

® “REW 30 kEHz
*VBW 100 kH=z

Ref 37 dBm *Att 30 dB SWT 15 ms

™

32 KB

50

&0

Start 1.908 GHz 1.2 MHz/ Stop 1.92 GHz

Higher Band Edge Plot for QPSK-RB Size 6, RB Offset 0
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Band LTE Band 2 Modulation
Bandwidth 1.4MHz

® *RBW 30 kEHz Marker 1 [T1

*VBW 100 kH=z

16QAM

Ref 37 dBm *Att 30 4dB SWT 15 m= 1.8503 '. '. In
Ooffger 17 |dB or
30 L -—I L =
- A
fonccn] ‘ .
/|
:n 1 1B I! H
P Y// \ M i
| " U\m
WMMWMWW
50
Start 1.84 GH=z= 1.2 MEz/ Stop 1.852 GH=z
Lower Band Edge Plot for 16QAM-RB Size 1, RB Offset 0
® *REW 30 kH=
*VBW 100 kH=z
Ref 37 dBm *Att 30 dB SWT 15 ms=
Offpe 17 | dB
30 AL I. n
20
uax |

50

&0

Start 1.84 GHz 1.2 MHz/ Stop 1.852 GHz

Lower Band Edge Plot for 16QAM-RB Size 6, RB Offset 0
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® *RBW 30 kHz Marker 2 [T1
*WVBW 100 kEz 18.26 dBm

Fef 37 dBm *Att 30 dB SWT 15 ms 1.210544000 GH=z
offet 17 |dE r| 1
0 1 iEm
1 | IS
[ .o
10

|- 60

Start 1.850%8 GH=z 1.2 MEz/ Stop 1.892 GHz
Higher Band Edge Plot for 16QAM-RB Size 1, RB Offset 5

® *REW 30 kHz Marker 2 [T1 ]
*VBW 100 kHz

Ref 37 dBm *Att 30 dB SWT 15 ms

™

L0
LEI}
D1 =13 (Bm

20 v
- 30
WMW
[ .o Al
s0
&0
Start 1.908 GH=z 1.2 MH=z/ Stop 1.92 GHz

Higher Band Edge Plot for 16QAM-RB Size 6, RB Offset 0
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Band

LTE Band 2

Modulation

QPSK

Bandwidth

3MHz

®

Fef 37 dBm

Att

30 dB

REBW 30 kH=z
VBW 100 kH=z
SWT 15 ms

et

17

q0

S0

|-~ 60

Vst A, ML A A bbb M

e

n
o

Start 1.84 GH=z

1.3

MEz/

Stop 1.853 GH=

Lower Band Edge Plot for QPSK-RB Size 1, RB Offset 0

® EBW 30 kEz 2 [T1 ]
VBW 100 kEH= —21. dBEm
Feaf 37 dBm At 30 dB SWT 15 ms 0 GAz
Ciffeet 17 | cB 1 T
30
== |*
10
-0
i)
D1l ~13 [HBEm
20
- 30 MVWM
50
a0

Start 1.84 GHz

1.3

MEz/

Stop 1l.8L53 GHz

Lower Band Edge Plot for QPSK-RB Size 15, RB Offset 0
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® “REW 30 kEHz
*VBW 100 kH=z

Ref 37 dBm *Att 30 dB SWT 15 ms
Offpe 17 [ dE
30 . _' n
g
| |
10
-13( e
- 20
[ .0 L\/\«MWWMW
&0
Start 1.907 GHz 1.3 MHz/ Stop 1.92 GHz
Higher Band Edge Plot for QPSK-RB Size 1, RB Offset 14
® *REW 30 kH=
*WVBW 100 kH=z
Ref 37 dBm *Att 30 dB SWT 15 ms  1.910510000
Offget 17| dB
10 =
.0 A A a4 A A
-0
--60
Start 1.907 GH:=z 1.3 MH=z/ Stop 1.92 GH:z

Higher Band Edge Plot for QPSK-RB Size 15, RB Offset 0
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Band LTE Band 2 Modulation 16QAM
Bandwidth 3MHz
® *REW 30 kH=z Marker 2 [T1 ]
*WVBW 100 kEHz
Ref 37 dBm *Att 30 dB SWT 15 ms

offpet 17 |dB Marker| 1 [TLl |
|
. |

T
-
Fr—
—

N T R Y P

Start 1.84 GHz 1.3 MHz/ Stop 1.853 GHz
Lower Band Edge Plot for 16QAM-RB Size 1, RB Offset 0

® “RBW 30 kEHz
*WBW 100 kH=z

Ref 37 dBm *Att 30 dB SWT 15 ms

Offgetc 17 | dB

L _=n

-0

Start 1.84 GH=z 1.3 MH=z/ Stop 1.85%3 GH=z

Lower Band Edge Plot for 16QAM-RB Size 15, RB Offset 0
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® “RBW 30 kEHz
*WBW 100 kH=z

Ref 37 dBm *Att 30 dB SWT 15 ms

Offgetc 17 | dB

30 I
-
&L |
=
10

-0

Start 1.907 GHz 1.3 MH=z/ Stop 1.92 GH:z

Higher Band Edge Plot for 16QAM-RB Size 1, RB Offset 14

® *RBW 30 kEHz Marker 1 [T1
“VEBW 100 kHz

1<.50 dBEm
Fef 37 dBm *Att 30 dB SWT 15 ms 1.907350000 GHz
offet 17 |dE Marker| 2 [Tl
30 iEm
1- | ES
20
==

Start 1.8507 GHz 1.3 MEz/ Stop 1.892 GHz

Higher Band Edge Plot for 1L6QAM-RB Size 15, RB Offset 0
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