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1. GENERAL INFORMATION

1.1 EUT Description
EUT Type Mobile Phone
Hardware Version HO1
Software Version V01

EUT supports Radios application

GSM/GPRS/WCDMA/HSPA/LTE
WLAN2.4GHz 802.11b/g/n (HT20/HT40)
Bluetooth v3.0+EDR

Bluetooth v4.0 LE

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

LTE Band 17
Tx: 706.5MHz - 713.5MHz;

Rx: 736.5MHz - 891.6MHz

Maximum Output Power to

LTE Band 2: 22.68dBm
LTE Band 4: 22.28dBm

Antenna LTE Band 7: 23.35dBm

LTE Band 17: 23.24dBm

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

LTE Band 7: 5MHz/10MHz/15MHz/20MHz

LTE Band 17: 5MHz/10MHz

Modulation Type

QPSK/16QAM

Antenna Type

PIFA Antenna

Note: The EUT is a Mobile Phone, it contains two models, they are L52 and L50a. They have the
same size, appearance and internal structure, and the only difference is the model number.
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1.2 Maximum ERP/EIRP Power, Frequency Tolerance, and Emission
Designator
FCC System Type o'f BW Em-ission l':rrs;il:::g Maximum
Rule Modulation | (MHz) Designator T ERP/EIRP(W)
Part24 | LTE Band 2 QPSK 1.4 1M11G7D — 0.112
Part 24 LTE Band 2 16QAM 14 1M10W7D — 0.075
Part24 | LTE Band 2 QPSK 3 2M75G7D — 0.111
Part 24 LTE Band 2 16QAM 3 2M75W7D — 0.074
Part 24 LTE Band 2 QPSK 5 4M54G7D — 0.110
Part24 | LTE Band 2 16QAM 5 4M54W7D — 0.075
Part 24 LTE Band 2 QPSK 10 8M96G7D 0.03 0.110
Part24 | LTE Band 2 16QAM 10 8M96W7D 0.03 0.074
Part 24 LTE Band 2 QPSK 15 13M6G7D — 0.110
Part 24 | LTE Band 2 16QAM 15 13M6W7D — 0.075
Part24 | LTE Band 2 QPSK 20 18M8G7D — 0.112
Part 24 LTE Band 2 16QAM 20 18M8W7D — 0.074
Part 27 | LTE Band 4 QPSK 1.4 1M10G7D - 0.112
Part 27 LTE Band 4 16QAM 14 1M10W7D _ 0.073
Part 27 | LTE Band 4 QPSK 3 2M75G7D - 0.111
Part 27 LTE Band 4 16QAM 3 2M75W7D _ 0.074
Part 27 LTE Band 4 QPSK 5 4M54G7D _ 0.110
Part 27 | LTE Band 4 16QAM 5 4AM54W7D _ 0.074
Part27 | LTEBand4 | QPSK 10 8M96G7D 0.03 0.109
Part 27 | LTE Band 4 16QAM 10 8M96W7D 0.03 0.072
Part 27 LTE Band 4 QPSK 15 13M6G7D _ 0.108
Part 27 | LTE Band 4 16QAM 15 13M6W7D _ 0.071
Part 27 | LTE Band 4 QPSK 20 18M7G7D _ 0.109
Part 27 LTE Band 4 16QAM 20 18M7W7D — 0.073
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Part 27 LTE Band 7 QPSK 5 4M52G7D — 0.111
Part 27 LTE Band 7 16QAM 5 4AM54W7D — 0.069
Part 27 LTE Band 7 QPSK 10 9MO00G7D 0.02 0.109
Part 27 LTE Band 7 16QAM 10 8M96W7D 0.02 0.070
Part 27 LTE Band 7 QPSK 15 13M6G7D — 0.108
Part 27 LTE Band 7 16QAM 15 13M6W7D — 0.069
Part 27 LTE Band 7 QPSK 20 18M7G7D — 0.110
Part 27 LTE Band 7 16QAM 20 18MOWT7D — 0.069
Part 27 | LTE Band 17 QPSK 5 4M52G7D — 0.110
Part 27 | LTE Band 17 16QAM 5 4M52W7D — 0.073
Part 27 | LTE Band 17 QPSK 10 9MO00G7D 0.03 0.111
Part 27 | LTE Band 17 16QAM 10 8M96W 7D 0.03 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) 27(H)

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(¢) Effective Radiated Power(Band 2/7) EIRP<<2Watt PASS
3 27.50(d)(4) Effective Radiated Power(Band 4) EIRP<<1Watt PASS
27.50(c)(10) Effective Radiated Power(Band 17) EIRP <<3Watt PASS
2.1049
24.238(b) . : .
4 27.53(0)(3) Occupied Bandwidth Reporting Only PASS
27.53(m)(6)
2.1051
2247'25338((;)) Conducted Band Edge(Band 2/4/17) | <<43+10log10(P[watt]) | PASS
> 27.53(h)
2.1051 <5.5MHz: -13dBm
27.53(m)(4) Conducted Band Edge(Band 7) ~& EMHz: -25dBm PASS
2.1051
24.238(a) Conducted Spurious Emission
<
. 27.53(q) (Band 2/4/17) 43+10log10(P[watt]) | PASS
27.53(h)
2.1051 Conducted Spurious Emission
<
27.53(m)(4) (Band 7) 55+10log10(P[watt]) | PASS
7 2.1053 Radiated Spurious Emission <<43+10log10(P[watt]) | PASS
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24.238(a) (Band 2/4/17)
27.53(Q)
27.53(h)
27_25'?1)8?]?(4) Radiated ?g;:g‘;s) Emission <55+10log10(P[watt]) | PASS
2.1055,
8 24.235 Frequency Stability <2.5ppm PASS
27.54

Remark:

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

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

recorded in a separate test report.
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1.4  Test Configuration of Equipment Under Test

1.41 Test Mode

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.

Test Items Band Bandwidth(MHz) Modulation RB# Test Channel
14 3 5 |10 | 15| 20 | QPSK | 16QAM 1 Half | Full | L | M | H
2 N | A N v N N N NV N
4 N | A N v N N ~ NN N
Max. Output Power . Ty y y y y N T3
17 N | A N v N N N N VN
2 v N ~ NN N
4 v N ~ NN A
Peak-to-Average Ratio
7 v v N NV N
17
2 N | N v i J
26dB and 99% 4 N | Y v v N v
Bandwidth 7 N | A v J ~ J
17 N | N v ~ v
2 N | A v v v N N N
Conducted Band Edge ‘ Al I / Y / Y Y v
7 N | N v N ~ ~ ~
17 N | A N v N N N N
2 N | A v v v NV N
Conducted Spurious 4 N | A N v N N AN
Emission 7 N oA N v J VAR VA IV
17 N | A v v v NV N
2 N | A v v v
- 4 N A J J J
Frequency Stability . 71y y ; ;
17 v | N v J J
2 N | A N v
ERP/EIRP 4 N N N J
7 N | A N v
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17 N | A N v N NV N
2 N | A N N NN A
Radiated Spurious 4 A ) N N NN N
Emission 7 N | A N N NV N
17 N | A N N NN A
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
emission test under different RB size/offset and modulations in exploratory test. Subsequently, only
Note the worst case emissions are reported.

3. For E.R.P/E.I.R.P. measurement, the widest bandwidth and the bandwidth with the highest
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 7dB and 10dB attenuator.

Example:

Offset (dB) = RF cable loss(dB) + attenuator factor(dB).
=7+10=17 (dB)

CCIC-SET/T (00)
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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-35TC
Relative Humidity (%): 30% -60%
Atmospheric Pressure (kPa): 86KPa-106KPa

CCIC-SET/T (00) Page 11 of 239
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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 Analyzer

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.

CCIC-SET/T (00) Page 12 of 239




b

Report No.: SET2015-17541

2.1.5 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(MHZz) 1860 1880 1900

20 QPSK 1 0 22.64 22.61 22.68
20 QPSK 1 49 22.52 22.49 22.58
20 QPSK 1 99 22.48 22.44 22.45
20 QPSK 50 0 21.79 21.72 21.70
20 QPSK 50 24 21.59 21.61 21.68
20 QPSK 50 49 21.67 21.61 21.63
20 QPSK 100 0 21.54 21.53 21.58
20 16QAM 1 0 21.32 21.21 21.25
20 16QAM 1 49 21.27 21.18 21.23
20 16QAM 1 99 21.17 21.12 21.17
20 16QAM 50 0 20.87 20.78 20.81
20 16QAM 50 24 20.71 20.69 20.70
20 16QAM 50 49 20.64 20.57 20.54
20 16QAM 100 0 20.54 20.61 20.53
Channel 18675 18900 19125
Frequency(MHz) 1857.5 1880 1902.5

15 QPSK 1 0 22.61 22.60 22.66
15 QPSK 1 37 22.47 22.58 22.53
15 QPSK 1 74 2251 22.46 22.47
15 QPSK 36 0 21.81 21.78 21.84
15 QPSK 36 18 21.65 21.61 21.67
15 QPSK 36 37 21.53 21.55 21.57
15 QPSK 75 0 21.61 21.58 21.60
15 16QAM 1 0 21.40 21.51 21.45
15 16QAM 1 37 21.49 21.55 21.43
15 16QAM 1 74 21.34 21.40 21.39
15 16QAM 36 0 20.67 20.79 20.76
15 16QAM 36 18 20.55 20.47 20.58
15 16QAM 36 37 20.37 20.28 20.31
15 16QAM 75 0 20.79 20.85 20.83
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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 18650 18900 19150
Frequency(MHz) 1855 1880 1905

10 QPSK 1 0 22.62 22.60 22.58
10 QPSK 1 24 22.47 22.51 22.45
10 QPSK 1 49 22.61 22.54 22.57
10 QPSK 25 0 21.71 21.70 21.74
10 QPSK 25 12 21.54 21.64 21.52
10 QPSK 25 24 21.68 21.65 21.73
10 QPSK 50 0 21.63 21.74 21.71
10 16QAM 1 0 21.71 21.63 21.87
10 16QAM 1 24 21.46 21.37 21.39
10 16QAM 1 49 21.57 21.52 21.45
10 16QAM 25 0 20.67 20.81 20.75
10 16QAM 25 12 20.56 20.66 20.59
10 16QAM 25 24 20.71 20.64 20.75
10 16QAM 50 0 20.69 20.75 20.67
Channel 18625 18900 19175
Frequency(MHz) 1852.5 1880 1907.5

5 QPSK 1 0 22.59 22.64 22.58
5 QPSK 1 12 22.32 22.41 22.49
5 QPSK 1 24 22.52 22.58 22.41
5 QPSK 12 0 21.64 21.66 21.71
5 QPSK 12 6 21.58 21.62 21.57
5 QPSK 12 11 21.54 21.70 21.65
5 QPSK 25 0 21.66 21.72 21.71
5 16QAM 1 0 21.67 21.75 21.64
5 16QAM 1 12 21.64 21.52 21.61
5 16QAM 1 24 21.45 21.59 21.56
5 16QAM 12 0 20.60 20.70 20.76
5 16QAM 12 6 20.69 20.66 20.75
5 16QAM 12 11 20.54 20.57 20.64
5 16QAM 25 0 20.86 20.87 20.91
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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 18615 18900 19185
Frequency(MHz) 18515 1880 1908.5
3 QPSK 1 0 22.59 22.55 22.60
3 QPSK 1 7 22.52 22.47 22.55
3 QPSK 1 14 22.48 22.53 22.57
3 QPSK 8 0 21.64 21.69 21.72
3 QPSK 8 4 21.64 21.54 21.59
3 QPSK 8 7 21.71 21.64 21.67
3 QPSK 15 0 21.61 21.71 21.62
3 16QAM 1 0 21.59 21.64 21.71
3 16QAM 1 7 21.35 21.41 21.38
3 16QAM 1 14 21.24 21.19 21.31
3 16QAM 8 0 20.86 20.84 20.83
3 16QAM 8 4 20.67 20.75 20.71
3 16QAM 8 7 20.64 20.61 20.65
3 16QAM 15 0 20.86 20.81 20.85
Channel 18607 18900 19193
Frequency(MHz) 1850.7 17325 1909.3
1.4 QPSK 1 0 22.53 22.62 22.57
1.4 QPSK 1 2 22.47 22.51 22.48
14 QPSK 1 5 22.44 22.51 22.52
14 QPSK 3 0 21.65 21.67 21.59
1.4 QPSK 3 1 21.68 21.75 21.78
1.4 QPSK 3 2 21.64 21.68 21.75
1.4 QPSK 6 0 21.71 21.59 21.63
14 16QAM 1 0 21.61 21.57 21.62
14 16QAM 1 2 21.68 21.75 21.73
14 16QAM 1 5 21.64 21.71 21.62
1.4 16QAM 3 0 20.57 20.49 20.47
1.4 16QAM 3 1 20.85 20.77 20.82
1.4 16QAM 3 2 20.34 20.49 20.39
1.4 16QAM 6 0 20.67 20.72 20.70
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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 | | ow Ch./Freq. | Middle Ch./Freq. | High Ch./Freq.

Channel 20050 20175 20300
Frequency(MHz) 1720 1732.5 1745

20 QPSK 1 0 22.27 22.28 22.25
20 QPSK 1 49 22.14 22.15 22.11
20 QPSK 1 99 22.10 22.17 22.09
20 QPSK 50 0 21.50 21.51 21.49
20 QPSK 50 24 21.74 21.62 21.73
20 QPSK 50 49 21.54 21.60 21.51
20 QPSK 100 0 21.50 21.46 21.53
20 16QAM 1 0 21.87 21.79 21.68
20 16QAM 1 49 21.82 21.80 21.75
20 16QAM 1 99 21.67 21.76 21.74
20 16QAM 50 0 20.65 20.71 20.67
20 16QAM 50 24 20.29 20.43 20.45
20 16QAM 50 49 20.50 20.57 20.53
20 16QAM 100 0 20.69 20.57 20.64
Channel 20025 20175 20325
Frequency(MHz) 17175 17325 17475

15 QPSK 1 0 22.25 22.20 22.19
15 QPSK 1 37 22.23 22.21 22.24
15 QPSK 1 74 22.10 22.17 22.13
15 QPSK 36 0 21.52 21.54 21.47
15 QPSK 36 18 21.57 21.55 21.51
15 QPSK 36 37 21.44 21.42 21.42
15 QPSK 75 0 21.61 21.55 21.52
15 16QAM 1 0 21.40 21.35 21.31
15 16QAM 1 37 21.34 21.35 21.43
15 16QAM 1 74 21.54 21.40 21.41
15 16QAM 36 0 20.67 20.75 20.78
15 16QAM 36 18 20.59 20.67 20.60
15 16QAM 36 37 20.61 20.71 20.66
15 16QAM 75 0 20.74 20.79 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 22.22 22.27 22.25
10 QPSK 1 24 22.15 22.12 22.17
10 QPSK 1 49 22.12 22.19 22.22
10 QPSK 25 0 21.44 21.46 21.51
10 QPSK 25 12 21.42 21.39 21.30
10 QPSK 25 24 21.37 21.40 21.35
10 QPSK 50 0 21.45 21.42 21.48
10 16QAM 1 0 21.42 21.45 21.41
10 16QAM 1 24 21.21 21.32 21.30
10 16QAM 1 49 21.38 21.45 21.46
10 16QAM 25 0 20.75 20.73 20.80
10 16QAM 25 12 20.68 20.70 20.72
10 16QAM 25 24 20.62 20.65 20.54
10 16QAM 50 0 20.82 20.76 20.79
Channel 19975 20175 20375
Frequency(MHz) 17125 1732.5 1752.5

5 QPSK 1 0 22.17 22.20 22.22
5 QPSK 1 12 22.13 22.11 22.18
5 QPSK 1 24 22.09 22.17 22.01
5 QPSK 12 0 21.62 21.57 21.64
5 QPSK 12 6 21.48 21.56 21.51
5 QPSK 12 11 21.56 21.54 21.60
5 QPSK 25 0 21.49 21.46 21.52
5 16QAM 1 0 21.41 21.37 21.33
5 16QAM 1 12 21.50 21.46 21.39
5 16QAM 1 24 21.27 21.32 21.38
5 16QAM 12 0 20.46 20.53 20.44
5 16QAM 12 6 20.49 20.45 20.57
5 16QAM 12 11 20.47 20.50 20.43
5 16QAM 25 0 20.68 20.75 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 19965 20175 20385
Frequency(MHz) 1711.5 1732.5 1753.5
3 QPSK 1 0 22.16 22.24 22.18
3 QPSK 1 7 22.15 22.10 22.13
3 QPSK 1 14 22.12 22.15 22.07
3 QPSK 8 0 21.57 21.61 21.56
3 QPSK 8 4 21.60 21.55 21.48
3 QPSK 8 7 21.59 21.52 21.51
3 QPSK 15 0 21.37 21.44 21.41
3 16QAM 1 0 21.51 21.55 21.49
3 16QAM 1 7 21.57 21.45 21.53
3 16QAM 1 14 21.52 21.50 21.56
3 16QAM 8 0 20.53 20.60 20.62
3 16QAM 8 4 20.64 20.68 20.71
3 16QAM 8 7 20.53 20.52 20.55
3 16QAM 15 0 20.72 20.66 20.78
Channel 19957 20175 20393
Frequency(MHz) 1710.7 1732.5 1754.3
1.4 QPSK 1 0 22.25 22.21 22.18
1.4 QPSK 1 2 22.21 22.18 22.19
1.4 QPSK 1 5 22.17 22.09 22.13
1.4 QPSK 3 0 21.61 21.58 21.52
1.4 QPSK 3 1 21.57 21.53 21.48
1.4 QPSK 3 2 21.46 21.57 21.51
1.4 QPSK 6 0 21.57 21.46 21.53
1.4 16QAM 1 0 21.32 21.37 21.39
1.4 16QAM 1 2 21.43 21.34 21.41
1.4 16QAM 1 5 21.31 21.42 21.34
1.4 16QAM 3 0 20.75 20.74 20.75
1.4 16QAM 3 1 20.57 20.63 20.61
1.4 16QAM 3 2 20.50 20.51 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 | | ow Ch./Freq. | Middle Ch./Freq. | High Ch./Freq.
Channel 20850 21100 21350
Frequency(MHz) 2510 2535 2560
20 QPSK 1 0 23.22 23.35 23.27
20 QPSK 1 49 23.18 23.15 23.23
20 QPSK 1 99 23.15 23.22 23.25
20 QPSK 50 0 22.62 22.74 22.67
20 QPSK 50 24 22.77 22.75 22.71
20 QPSK 50 49 22.64 22.62 22.65
20 QPSK 100 0 22.62 22.55 22.60
20 16QAM 1 0 22.30 22.31 22.35
20 16QAM 1 49 22.34 22.25 22.33
20 16QAM 1 99 22.28 22.30 22.24
20 16QAM 50 0 21.67 21.75 21.72
20 16QAM 50 24 21.59 21.67 21.70
20 16QAM 50 49 21.61 21.51 21.56
20 16QAM 100 0 21.70 21.65 21.71
Channel 20825 21100 21375
Frequency(MHz) 2507.5 2535 2562.5
15 QPSK 1 0 23.24 23.31 23.34
15 QPSK 1 37 23.32 23.29 23.28
15 QPSK 1 74 23.22 23.30 23.25
15 QPSK 36 0 22.79 22.87 22.73
15 QPSK 36 18 22.67 22.75 22.64
15 QPSK 36 37 22.64 22.72 22.75
15 QPSK 75 0 22.75 22.81 22.77
15 16QAM 1 0 22.28 22.31 22.35
15 16QAM 1 37 22.34 22.45 22.43
15 16QAM 1 74 22.54 22.60 22.57
15 16QAM 36 0 21.67 21.79 21.76
15 16QAM 36 18 21.75 21.67 21.78
15 16QAM 36 37 21.67 21.58 21.61
15 16QAM 75 0 21.79 21.85 21.83
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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 23.25 23.30 23.25
10 QPSK 1 24 23.27 23.31 23.24
10 QPSK 1 49 23.31 23.24 23.27
10 QPSK 25 0 22.71 22.70 22.74
10 QPSK 25 12 22.58 22.64 22.54
10 QPSK 25 24 22.68 22.65 22.73
10 QPSK 50 0 22.63 22.58 22.64
10 16QAM 1 0 22.71 22.63 22.77
10 16QAM 1 24 22.46 22.57 22.59
10 16QAM 1 49 22.57 22.42 22.55
10 16QAM 25 0 21.67 21.71 21.75
10 16QAM 25 12 21.56 21.66 21.59
10 16QAM 25 24 21.71 21.64 21.75
10 16QAM 50 0 21.89 21.75 21.77
Channel 20775 21100 21425
Frequency(MHz) 2502.5 2535 2567.5

5 QPSK 1 0 23.25 23.30 23.28
5 QPSK 1 12 23.32 23.31 23.29
5 QPSK 1 24 23.22 23.29 23.31
5 QPSK 12 0 22.64 22.76 22.75
5 QPSK 12 6 22.58 22.65 22.57
5 QPSK 12 11 22.64 22.70 22.65
5 QPSK 25 0 22.66 22.72 22.71
5 16QAM 1 0 22.67 22.75 22.64
5 16QAM 1 12 22.64 22.59 22.61
5 16QAM 1 24 22.75 22.79 22.68
5 16QAM 12 0 21.63 21.70 21.76
5 16QAM 12 6 21.69 21.66 21.75
5 16QAM 12 11 21.54 21.57 21.64
5 16QAM 25 0 21.86 21.71 21.81
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4. LTE Band 17 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 23780 23790 23800
Frequency(MHz) 709 710 711

10 QPSK 1 0 23.18 23.24 23.23
10 QPSK 1 24 23.19 23.16 23.09
10 QPSK 1 49 23.12 23.10 23.14
10 QPSK 25 0 22.72 22.71 22.76
10 QPSK 25 12 22.67 22.36 22.64
10 QPSK 25 24 22.61 22.65 22.71
10 QPSK 50 0 22.69 22.66 22.67
10 16QAM 1 0 22.14 22.14 22.27
10 16QAM 1 24 22.66 22.11 22.53
10 16QAM 1 49 22.30 22.31 22.42
10 16QAM 25 0 21.41 21.46 21.45
10 16QAM 25 12 21.64 21.75 21.41
10 16QAM 25 24 21.51 21.74 21.46
10 16QAM 50 0 21.53 21.46 21.51
Channel 23755 23790 23825
Frequency(MHz) 706.5 710 713.5

5 QPSK 1 0 23.22 23.14 23.20
5 QPSK 1 12 23.09 23.13 23.16
5 QPSK 1 24 23.14 23.10 23.15
5 QPSK 12 0 22.60 22.63 22.67
5 QPSK 12 6 22.56 22.52 22.57
5 QPSK 12 11 22.50 22.54 22.59
5 QPSK 25 0 22.44 22.49 22.52
5 16QAM 1 0 22.24 22.29 22.19
5 16QAM 1 12 22.25 22.18 22.26
5 16QAM 1 24 22.53 22.47 22.45
5 16QAM 12 0 21.40 21.35 21.47
5 16QAM 12 6 21.42 21.45 21.39
5 16QAM 12 11 21.51 21.54 21.48
5 16QAM 25 0 21.37 21.34 21.42
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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 technique, 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«

S'Syfltlem Power
imulator« Splitter
EUT«
Spectrum
Analyzer«
: 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 3.76
16QAM 18700 1860 PASS
100 0 5.48
1 0 3.58 Plot Al
20 16QAM 18900 1880 13 PASS
100 0 5.88 to A6
1 0 3.46
16QAM 19100 1900 PASS
100 0 5.44
2. Test Result of LTE Band 4 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 3.88
16QAM 20050 1720 PASS
100 0 5.82
1 0 4.22 Plot B1
20 16QAM 20175 1732.5 13 PASS
100 0 6.08 to B6
1 0 4.60
16QAM 20300 1745 PASS
100 0 6.06
3. Test Result of LTE Band 7 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 4.16
16QAM 20850 2510 PASS
100 0 5.38
1 0 3.66 Plot C1
20 16QAM 21100 2535 13 PASS
100 0 5.78 to C6
1 0 4.10
16QAM 21350 2560 PASS
100 0 5.70
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MultiView | Spectrum

2.2.6  Test Results (Plots) of Peak-to-Average Ratio

Ref Level 37.00 dBm  Offset
30dB  Meas Time

& At 5 ms

17.00 dB & AnBW 20 MHz

Mean Pwr + 20.00 dB

CF 1.86 GHz
2 Result Summary Samples: 100000
Mean Peak | Crest | 10% | 1% 0.1% 0.019%
Trace 1 20.85 dBm 24.76 dBm 3.91 dB 2.56 dB 3.36 dB 3.76 dB 3.86 dB
J Measuring... WAMMMNAED WG s s p

i

Date: 20.NOY.2015 084512

(Plot AL:

MultiView | Spectrum

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

Ref Level 37.00 dBm  Offset

& Att 30dB  Meas Time 5 ms

17.00 dB & AnBW 20 MHz

Mean Pwr + 20.00 dB

CF 1.86 GHz
2 Result Summary Samples: 100000
Mean Peak | Crest | 10% | 1% | 0.1% | 0.019%
Trace 1 19.92 dBm 26.65 dBm 6.73 dB 2.86 dB 4.56 dB 5.48 dB 5.06 dB
. 20.11.2015
J Measuring... (NMMNNNAD WG o

i

Date: 20.NOV.2015 084558

(Plot A2:

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

CCIC-SET/T (00)

Page 24 of 239



Report No.: SET2015-17541

MultiView | Spectrum

Ref Level 37.00 dBm  Offset
& Att 30dB  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 19.86 dBm 23.59 dBm 3.74 dB 2.40 dB 3.08 dB 3.58 dB 3.76 dB

I

ST ———
20.11.2015

J Measuring... WEEERRNNN 6 08:47:07
S “Z

Date: 20.NOV.2015 08:47:07

(Plot A3:

MultiView | Spectrum

Ref Level 37.00 dBm  Offset
& Att 30dB  Meas Time

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

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 21.99 dBm 29,25 dBm 7.26 4B 2.90 dB 4.76 dB 5.88 dB 6.60 dB

I

S ——
20.11.2015

J Measuring... WARERACED 6 09:31:56
4

Date: 20.NOV.2015 09:31:56

(Plot A4:

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

Ref Level 37.00 dBm  Offset

& Att 30dB  Meas Time 5 ms

17.00 dB & AnBW 20 MHz

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 21.28 dBm 24.82 dBm 3.54 dB 2.34 dB 3.06 dB 3.46 dB 3.56 dB

I

ST —
20.11.2015

J Measuring... ERRERNNND 6 08:56:07 7
St “Z

Date: 20.NOV.2015 08:56:08

(Plot A5:

MultiView | Spectrum

Band 2/20MHz/16QAM in Ch.19100 1RB Size)

Ref Level 37.00 dBm  Offset

& Att 30dB  Meas Time 5 ms

17.00 dB & AnBW 20 MHz

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 20.56 dBm 26.91 dBm 6.35 dB 2.88 dB 4.54 dB 5.44 dB 5.86 dB

I

ST ————
20.11.2015

J Measuring... ERRERNNND 6 08:56:44 7
St “Z

Date: 20.NOV.2015 08:56:44

(Plot A6:

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

Ref Level 37.00 dBm  Offset

& Att 30dB  Meas Time 5 ms

17.00 dB & AnBW 20 MHz

CF 1.72 GHz Mean Pwr + 20.00 dB
2 Result Summary Samples: 100000
Mean Peak | Crest | 10% | 1% | 0.1% | 0.01% |
Trace 1 21.80 dBm 25.96 dBm 4.16 dB 2.66 dB 3.50 dB 3.88 dB 4,10 dB

I

ST ——
20.11.2015

J Measuring... WARERACED 6 08:19:32
4

Date: 20.NOV.2015 08:49:32

(Plot B1:

MultiView | Spectrum

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

Ref Level 37.00 dBm  Offset

& Att 30dB  Meas Time 5 ms

17.00 dB & AnBW 20 MHz

CF 1.72 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 27.61 dBm 7.20 4B 2.94 dB 4.32 dB 5.82 dB 6.46 dB

I

ST ——
20.11.2015

J Measuring... WEEERRNNN 6 08:49:50 7
b “Z

Date: 20.NOV.2015 08:50:00

(Plot B2:

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

Ref Level 37.00 dBm  Offset

& Att 30dB  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% | 01% |  0.01% |

21.42 dBm

Trace 1

25.86 dBm

4.44 dB 2.76 dB 3.74 dB 4.22 dB 4.42 dB

I

ST ————
20.11.2015

J Measuring... ERRERNNND 6 08:50:56 7
St “Z

Date: 20.NOV.2015 08:50:56

(Plot B3:

MultiView | Spectrum

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

Ref Level 37.00 dBm  Offset

& Att 30dB  Meas Time 5 ms

17.00 dB & AnBW 20 MHz

CF 1.7325 GHz

Mean Pwr + 20.00 dB

2 Result Summary

Samples: 100000

\ Crest | 10% | 1% | 01% |  0.01% |

Mean
Trace 1 20.12 dBm

Peak
27.28 dBm

7.16 dB 2.94 dB 4.93 dB 6.08 dB 6.72 dB

I

ST ———
20.11.2015

J Measuring... WEEERRNNN 6 08:51:15 7
S “Z

Date: 20.NOV.2015 08:51:15

(Plot B4:

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

Ref Level 37.00 dBm Offset
& Att

30 dB  Meas Time

17.00dB ® 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 21.09 dBm 25.87 dBm 4.79 dB 2.86 dB 4,10 dB 4.60 dB 4.76 dB
20.11.2015

i

] Measuring... WERRRERAND 6 0B:51:52 %
:51: 4

Date: 20.NOV.2015 08:51:52

(Plot B5:

MultiView | Spectrum

Ref Level 37.00 dBm Offset
® Att 30 dB  Meas Time

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

17.00dB ® 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 19.832 dBm 27.19 dBm 7.36 dB 2,96 dB 4,93 dB 6.06 dB 6.63 dB
20.11.2015

i

] Measuring... WURRNACED O 08:52:37 4
4

Date: 20.NOV. 2015 08:52:38

(Plot B6:

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

Ref Level 37.00 dBm  Offset
& Att 30dB  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 20.00 dBm 24.31 dBm 4.30 dB 2.62 dB 3.74 dB 4.16 dB 4,30 dB

I

ST ——
20.11.2015

J Measuring... ERRERNNND 6 08:57:45
S “Z

Date: 20.NOV.2015 08:57:45

(Plot C1:

MultiView | Spectrum

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

Ref Level 37.00 dBm  Offset
& Att 30dB  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% | 0.019% |
Trace 1 18.82 dBm 25.46 dBm 6.64 dB 2.72 dB 4.40 dB 5.38 dB 5.96 dB

i

20.11.2015

J Measuring... ERRERNNED 6 08:58:03 )
:58: 4

Date: 20.NOY.2015 08:58:03

(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
Mean

Samples: 100000

Peak \ Crest | 10% | 1% | 0.1% | 001% |

Trace 1 19.86 dBm

23.67 dBm 3.81 dB 2.32 dB 3.32 d& 3.66 dB 3.78 dB

i

e
J Measuring... EECRRNNND W6 20.11.2015

Date: 20.NOV.2015 085857

(Plot C3:

MultiView | Spectrum

08:58:58 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
Mean

Samples: 100000
o

Peak \ Crest 10% | 1% | 0.1% | 001% |

Trace 1 18.90 dBm

26.11 dBm 7.21 dB 2.82 dB 4.66 dB 5.78 dB 6.44 dB

i

S——
20.11.2015

| weasuring... WHANANARD W6 Oo:saias g

Date: 20.NOV.2015 085834

(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

2 Result Summary Samples: 100000
Mean Peak | Crest | 10% | 1% | 0.1% | 0.01% I
Trace 1 20.01 dBm 24.31 dBm 4.30 dB 2.40 dB 3.50 dB 4.10 dB 4.26 dB

i

e
J Measuring... EURRNALD W6 20.11.2015

Date: 20.NOV.2015 08:59:34

(Plot C5:

MultiView | Spectrum

08:59:34 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% I
Trace 1 18.92 dBm 25.82 dBm 6.90 dB 2.60 dB 4.60 dB& 5.70 dB 6.40 dB

i

S——
20.11.2015

| weasuring... WRANANNAD W6 0o:00:43 g

Date: 20.NOV.2015 09:00:44

(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+«
$ystem Power
Simulator+ Splitter.
EUT«
Spectrum
fnsbyres 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
MHz) | MMl gy | MO%e |  dwidth(MH) (MHz) ererto o
1.11 1.27 Plot Al to A2
14 18900 1880 QPSK
16QAM 1.10 1.28 Plot A3 to A4
PSK 2.75 3.05 Plot B1 to B2
3 18900 1880 QPS
16QAM 2.75 3.06 Plot B3 to B4
PSK 4.54 5.08 Plot C1to C2
5 18900 1880 Q
16QAM 4.54 5.06 Plot C3to C4
QPSK 8.96 9.76 Plot D1 to D2
10 18900 1880
16QAM 8.96 9.72 Plot D3 to D4
QPSK 13.62 15.06 Plot E1 to E2
15 18900 1880
16QAM 13.62 15.06 Plot E3 to E4
QPSK 18.80 21.68 Plot F1 to F2
20 18900 1880
16QAM 18.80 21.68 Plot F3 to F4
LTE Band 4
BW Frequency 99% Occupied | 26dBBandwidth
. Refer to Plot
(MHz) | Chanel gy | Mode | g ndwidth(MH2) (MHz) elerforio
1.10 1.27 Plot G1to G2
14 20175 1732.5 QPSK
16QAM 1.10 1.28 Plot G3 to G4
2.75 3.05 Plot H1 to H2
3 20175 1732.5 QPSK
16QAM 2.75 3.02 Plot H3 to H4
QPSK 4.54 5.04 Plot 11 to 12
5 20175 1732.5
16QAM 4.54 5.08 Plot I3 to 14
QPSK 8.96 9.80 Plot J1 to J2
10 20175 1732.5
16QAM 8.96 9.68 Plot J3 to J4
QPSK 13.56 14.94 Plot K1 to K2
15 20175 1732.5
16QAM 13.56 15.06 Plot K3 to K4
QPSK 18.72 21.28 Plot L1to L2
20 20175 1732.5
16QAM 18.72 21.44 Plot L3 to L4
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LTE Band 7
BW Frequency 0 i 26dBBandwidth
Channel Mode 99% C_)ccumed Refer to Plot
(MHz2) (MHz) Bandwidth(MHz) (MHz)
. : Plot M1 to M2
5 21100 2535 QPSK 452 >.00
16QAM 4.52 5.04 Plot M3 to M4
: . Plot N1 to N2
10 21100 2535 QPSK 9.00 9.92 0 0
16QAM 8.96 9.72 Plot N3 to N4
QPSK 13.62 15.12 Plot O1 to O2
15 21100 2535
16QAM 13.62 15.00 Plot O3 to O4
PSK 18.72 21.76 Plot P1 to P2
20 21100 2535 Q
16QAM 18.88 21.60 Plot P3 to P4
LTE Band 17
BW Frequency 0 - 26dBBandwidth
Channel Mode 99% (.)CCUpled Refer to Plot
(MHz2) (MHz2) Bandwidth(MHz) (MHz)
. . Plot Q1 to Q2
5 23790 710 QPSK 452 >.02 QltoQ
16QAM 4.52 5.08 Plot Q3 to Q4
: . Plot R1 to R2
10 23790 710 QPSK 2.00 3.72
16QAM 8.96 9.68 Plot R3 to R4

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
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(Plot Al: 99% Occupied Bandwidth LTE Band 2 1.4MHz/QPSK)
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(Plot A2: 26dB Bandwidth LTE Band 2 1.4MHz/QPSK)
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(Plot B1: 99% Occupied Bandwidth LTE Band 2/3MHz/QPSK)

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 16.90 dBm
Ref 37 <dBm Att 30 dB SWT 2.5 ms 1.380396000 GHz
Cffyet 17 |dB ndB [T[] 26L00 dB
| -0 BW 3048000000 MHz
Temp 1| [T1 ndB]
-8L03 dB
.
== |20 T EaD 4 I
/}‘WWWW Jemp 2| [T1 ndb]
-9{81 dBm

10 / \ T 0152400 Giz
-0

50

|-¢0

Center 1.88 GHz 600 kHz/ Span 6 MHz

(Plot B2: 26dB Bandwidth LTE Band 2/3MHz/QPSK)
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® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kH=z 16.96 dBm
Ref 37 dBm Att 30 dB SWT 2.5 ms 1.880948000 GHz
offpet 17 |dB ndB [T[L] 26L00 dB

Bl 5. 060000p00 MHZ
Temp 1| [T1 ndg]

-2L78 dBm

% 20 T t = =0
M Temp 2| [T1 ndp]

/.LJI"‘,\.MMMJ\M ,\,\ Col5e aem

/ \‘ B
PEERE. ¥
W\N‘V o i

20

- 50

|- 60

Center 1.88 GH=z 600 kHz/ Span 6 MHz
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(Plot D1: 99% Occupied Bandwidth LTE Band 2/10MHz/QPSK)

® RBW 100 kHz Marker 1 [T1 ]

VBW 300 kHz 12.75 dBm

Ref 37 dBm ALt 30 dB SWT 2.5 ms 1.875880000 GHz

Offpet 17(dB ndB [T[] 26L00 dB

| -0 BW  9.760000000 MHz
Temp 1| [T1 ndB]

-13{81 dBm

[, HIPEy -
1 Temp 2| [Tl ndp]

-12153 de

10 m\. ANAMAR L AL g A A A, o

1.884840p00 GH=z

x
K"‘w

50

|-¢0

Center 1.88 GHz 2 MHz/ Span 20 MH=z

(Plot D2: 26dB Bandwidth LTE Band 2/10MHz/QPSK)

CCIC-SET/T (00) Page 42 of 239




)

\(9 Report No.: SET2015-17541

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 11.00 dBm
Ref 37 <dBm Att 30 dB SWT 2.5 ms 1.8376040000 GHz
Cffyet 17 |dB OBW  8[.960000p00 MH=Z

| 20 Tempo 1] [T1 OBW]
8111 dBm
1875520000 GHz

[ .o =

fma ey
T FP B
7186 dBm

1l.s84480p00 am
. T " , LT ‘

30

|-¢0

Center 1.88 GHz 2 MHz/ Span 20 MH=z

(Plot D3: 99% Occupied Bandwidth LTE Band 2/10MHz/16QAM)

@ REBW 100 kHz Marker 1 [Tl ]
VBW 300 kHz 11.19 dBm
Ref 37 dBm Att 30 dB SWT 2.5 ms 1.877280000 GHz
offget 17|dB ndE [T]] 26L00 4B
- BW 9720000000 MHz
Temp 1| [T1 ndB]
-15L45 dBm
mm 20 HHF5E ST
N Temp 2| [T1 ndB]
v -141L52 dBm
10 L ¥ 2

[ AIAApA A~ \ 1. 884840000 GHEz

Center 1.88 GHz 2 MHz/ Span 20 MHz

(Plot D4: 26dB Bandwidth LTE Band 2/10MHz/16QAM)

CCIC-SET/T (00) Page 43 of 239




)

\(9 Report No.: SET2015-17541

® RBW 300 kHz Marker 1 [T1 ]
VBW 1 MHz 16.30 dBm
Ref 37 dBm ATt 30 dB SWT 2.5 ms 1.885880000 GHz
Offhet 17|dB OBW 13620000000 MHz
| s0 Temp 1 [T1 OBW]
10|85 dBm
11873220000 GHz
% 20 | Tere e e
A W 9l 88 dBm
31" ke A “‘\"52 1. 886840000 GHz
|10 / \
-0
| .0 \/I/ ‘t\v\)\
sl AV M
|30
|40
50
|60
Center 1.88 GH=z 3 MH=Z/ Span 30 MH=z
(Plot E1: 99% Occupied Bandwidth LTE Band 2/15MHz/QPSK)
® RBW 300 kHz Marker 1 [T1 |
VEW 1 MHz 16.32 dBm
Ref 37 dBm Att 30 dB SWT 2.5 ms 1.885880000 GHz
offbet 17|dB ndE [T{] 26L00 aB
| -0 BW_15L060000000 MEz
Temp 1| [Tl ncB]
11l 61 dBm
.o B - = —=
=3

[T1 ndb]

VWMWW{EW - 11l35 amm

/ \ 1l.887¢Z0000 GHz
10 '/1 \[2

ot M,

10

—40

-0

Center 1.88 GHz 3 MHzZ/ Span 30 MHz

(Plot E2: 26dB Bandwidth LTE Band 2/15MHz/QPSK)

CCIC-SET/T (00) Page 44 of 239




)

CIC Report No.: SET2015-17541

€

@ REBW 300 kHz Marker 1 [Tl ]
VBW 1 MH=z 14.56 dBm
Ref 37 dBm Att 30 dB SWT 2.5 ms 1.874060000 GHz
Offget 17|dB OBW 13/.620000p00 MHz

| 2o Temp 1] [T1 CBW]
S9L50 dBm
1.873220000 GHz

|, . N

R
S R S R
== L

3l 72 dBm
FMWMWN%\SZ 1886840000 cHz

| o g ra Laak U\f/ L‘*‘\/MM ol
W

Center 1.88 GHz 3 MHz/ Span 30 MHz

(Plot E3: 99% Occupied Bandwidth LTE Band 2/15MHz/16QAM)

® REW 300 kHz Marker 1 [T1 ]
VBW 1 MH=z 15.17 dBm
Ref 37 dBm Att 30 dB SWT 2.5 ms 1.875860000 GHz
Offket 17|dB nde [Tf] 26L00 4B
-0 BW 15060000000 MHz
Temp 1| [T1 ndP]
-SL77 dB
" NI o
- e SO0 GH
‘m 1
W Temp 2| [T1 ndR]
/w N‘«WMMWW“\% 11178 dBm
|10

\ 1l.887560p00 GH=z

/
MIE \
WM L‘”""'k”\wf\‘ s

- 50

-0

Center 1.88 GHz 3 MHzZ/ Span 30 MH=z
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(Plot 12: 26dB Bandwidth LTE Band 4/5MHz/QPSK)
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(Plot 13: 99% Occupied Bandwidth LTE Band 4/5MHz/16QAM)
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(Plot 14: 26dB Bandwidth LTE Band 4/5MHz/16QAM)
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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 are separately 3.8VDC, 4.2VDC and
3.6VDC, 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

Frequency Deviation
Test Conditions BW 10MHz
Middle Channel 1880MHz
Power Tempoerature Fre;rl:ir:cy Fre:grl:irrlcy Limit
(VDC) (°C) oy T o
-30 32 0.02
-20 17 0.01
-10 21 0.01
0 38 0.02
3.8 +10 16 0.01
+20 55 0.03 2.5
+30 22 0.01
+40 19 0.01
+55 51 0.03
4.2 +25 39 0.02
3.6 +25 23 0.01
2. LTEBand 2, 16QAM, BW 10MHz
Frequency Deviation
Test Conditions BW 10MHz
Middle Channel 1880MHz
Power Temperature Fres:;g:cy Fr?rlice:cy Limit
(VDC) (°C)
Hz ppm ppm
-30 24 0.01
-20 49 0.03
-10 54 0.03
0 31 0.02
3.8 +10 26 0.01
+20 23 0.01 2.5
+30 52 0.03
+40 18 0.01
+55 35 0.02
4.2 +25 41 0.02
3.6 +25 52 0.03
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3. LTE Band 4, QPSK ,BW 10MHz

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

Test Conditions

Frequency Deviation
BW 10MHz

Middle Channel 1732.5MHz

Power Temperature Freéquiir;cy Friqu;zrrlcy Limit
(VDC) (°C)
Hz ppm ppm
-30 25 0.02
-20 56 0.03
-10 21 0.01
0 33 0.02
3.8 +10 21 0.01
+20 19 0.01 2.5
+30 24 0.01
+40 54 0.03
+55 31 0.02
4.2 +25 29 0.02
3.6 +25 21 0.01

Test Conditions

Frequency Deviation
BW 10MHz

Middle Channel 1732.5MHz

Power Temperature FreEquis?cy Fr?rligr:cy Limit
(VDC) (°C)
Hz ppm ppm
-30 19 0.01
-20 57 0.03
-10 40 0.02
0 27 0.01
3.8 +10 39 0.02
+20 34 0.02 2.5
+30 18 0.01
+40 23 0.01
+55 17 0.01
4.2 +25 51 0.03
3.6 +25 32 0.02
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5. LTE Band 7, QPSK ,BW 10MHz

Test Conditions

Frequency Deviation
BW 10MHz

Middle Channel 2535MHz

Power Temperature Freéquiir;cy Friqu;zrrlcy Limit
(VDC) (°C)
Hz ppm ppm
-30 45 0.02
-20 53 0.02
-10 41 0.02
0 22 0.01
3.8 +10 23 0.01
+20 28 0.01 2.5
+30 34 0.01
+40 23 0.01
+55 24 0.01
4.2 +25 55 0.02
3.6 +25 49 0.02

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

Test Conditions

Frequency Deviation
BW 10MHz

Middle Channel 2535MHz

Power Temperature FreEquis?cy Fr?rligr:cy Limit
(VDC) (°C)
Hz ppm ppm
-30 27 0.01
-20 54 0.02
-10 27 0.01
0 25 0.01
3.8 +10 24 0.01
+20 49 0.02 2.5
+30 27 0.01
+40 23 0.01
+55 26 0.01
4.2 +25 52 0.02
3.6 +25 24 0.01
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7. LTE Band 17, QPSK ,BW 10MHz

Frequency Deviation
Test Conditions BW 10MHz
Middle Channel 710MHz
Power Temperature Freéquiir;cy Friqu;zrrlcy Limit
(VDC) (°C)
Hz ppm ppm
-30 20 0.03
-20 23 0.03
-10 20 0.03
0 15 0.02
3.8 +10 21 0.03
+20 13 0.02 2.5
+30 14 0.02
+40 16 0.02
+55 23 0.03
4.2 +25 15 0.02
3.6 +25 14 0.02
8. LTE Band 17,16QAM ,BW 10MHz
Frequency Deviation
Test Conditions BW 10MHz
Middle Channel 710MHz
Power Temperature FreEquis?cy Fr?rligr:cy Limit
(VDC) (°C)
Hz ppm ppm
-30 15 0.02
-20 21 0.03
-10 22 0.03
0 15 0.02
3.8 +10 24 0.03
+20 8 0.01 2.5
+30 14 0.02
+40 24 0.03
+55 18 0.02
4.2 +25 16 0.02
3.6 +25 23 0.03
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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+«

S.Syztfm : Power
IDIHALT: Splitter«
EUT«
Spectrum
Analvzer«
: Attenuator 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.
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2.5.,5 Test Result of Conducted Spurious Emission

Band LTE Band 2 Channel Low
Bandwidth 1.4AMHz Modulation QPSK
® REW 100 kHz Marker 1 [T1 ]
VBW 300 kHz ~30.35 dEm
Ref 37 dBm Att 30 dB SWT 100 ms 728.400000000 MEz
Offpet 17|dB
|30
;E |,
a5 |
-1 0
-0
|-10
D1 13 [iBm
|20
il
=0 L")
P UV P RN A YT UUP VPR Y SO D YUYV 1 Y PR AP WP |
|40
|50
|--c0
Start 30 MHz 97 MHz/ Stop 1 GHz
RB Size 1, RB Offset0  30MHz to 1GHz
® REW 1 MHz Marker 2 [T1 1]
VEBW 3 MHz ~1%.14 dEm
Ref 37 dBm Att 30 dB SWT 380 ms 13.520000000 GHz
Offget 17 |dB Marker| 1 [T1
| - 23180 dBm
1 1836000000 GHz
k 2
;E |,
pan x|
10
-0
-1
D1 13 [iBm
2
|- |.I|ruwnwn TV S IAWM.
| [ty st AR SN b
N‘J‘-ﬂ”
|40
|50
|--c0
Start 1 GHz 1.9 GHz/ Stop 20 GHz

RB Size 1, RB Offset0 1GHz to 20GHz
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Band LTE Band 2 Channel Middle
Bandwidth 1.4AMHz Modulation QPSK
® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz —-31.82 dBm
Fef 37 dBm ALt 30 dB SWIT 100 ms 844.800000000 MHZ

Cffpet 17 |dB

|20

D1 -13 dBm

-20

Start 30 MHzZ 97 MHzZ/ Stop 1 GHz
RB Size 1, RB Offset 0 30MHz to 1GHz
@ REW 1 MHz Marker 1 [T1 ]
VEW 3 MHz 25.31 dBm
Ref 37 dBm Att 30 dB SWT 380 ms 1.874000000 GHz
offset 17 |dB Marker| 2 [T1
o —15L47 dBm
3z 18.936000p00 GHz
.o
pan x|

10

10

D1 -13 dBm

[ MV, hnAMWMWVV\J

|- 60

Start 1 GHz 1.9 GHz/ Stop 20 GHz

RB Size 1, RB Offset 0 1GHz to 20GHz
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Band LTE Band 2 Channel High
Bandwidth 1.4AMHz Modulation QPSK

® REW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -30.23 dBm

Ref 37 dBm Att 30 dB SWT 100 me 918.520000000 MHZ

Offpet 17 |dB

10

D1 -13 Bm

Start 30 MHz 97 MHz/ Stop 1 GHz
RB Size 1, RB Offset 0 30MHz to 1GHz
@ RBW 1 MHz Marker 2 [T1 ]
VBW 3 MHz -18.59 dBm
Ref 37 dBm Att 30 dB SWT 380 ms 13.844000000 GHz
Offpet 17 |dB Marker| 1 [T1
L0 24l26 dBm
!lr 1874000000 GHz
2o

F10

D1 -13 dBm

2
|20l o P LB b TN
VAN BVl s T
o ™M g M Aok A N A
LA ]
40
-s0
60
Start 1 GHz 1.9 GHz/ Step 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
® RBW 100 kH=z Marker 1 [T1 ]
VBW 300 kHz —31.35 dBm
Ref 37 dBm Attt 30 dB SWT 100 ms 937.920000000 MHZz

Offpet 17 |dB

10

D1 -13 Bm

Start 30 MHz 97 MHz/ Stop 1 GHz
RB Size 1, RB Offset 0 30MHz to 1GHz
@ REW 1 MHz Marker 2 [T1 ]
VBW 3 MHz -18.67 d&Bm
Ref 37 dBm Att 30 4B SWT 380 ms 15.630000000 GHz
Offget 17| dB Marker| 1 [T1
| 50 24029 dBn
1 1836000000 GHz
L 2
R |,
a2 5|
|10
-0
-1
D1 13 [HBm
2
| . N Il an e g
A e
| - ATASN (TITPO NIRRT VTS g T, [T
| Al
|40
50
60
Start 1 GHz 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 3MHz Modulation QPSK
® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -31.44 dBm
Ref 37 dBm Att 30 dB SWT 100 ms 650.800000000 MHZ

Offpet 17 |dB

20

F10

D1 -13 dBm

Start 30 MHz 97 MHz/ Stoep 1 GHz
RB Size 1, RB Offset 0 30MHz to 1GHz
@ RBW 1 MHz Marker 2 [T1 ]
VBW 3 MHz -18.86 dBm
Ref 37 dBm Att 30 dB SWT 380 ms 13.844000000 GHz
Offset 17 |dB Marker| 1 [T1
| -0 24l 96 dBm
‘1, 1874000000 GHz
.o
pan x|
10
-0
|- 10
D1 —13 HBm
2
| ., Tttt e dom i gy A, ud
L4 el v v NFY A
-0 ’rt"“\.,n.v M g P A AR M
L A AA
—40
|50
|60
Start 1 GHz 1.9 GHz/ Stop 20 GHz

RB Size 1, RB Offset 0 1GHz to 20GHz
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Band LTE Band 2 Channel High
Bandwidth 3MHz Modulation QPSK
® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -31.11 dBm
Ref 37 dBm Att 30 dB SWT 100 ms 179.380000000 MHZ

offpet 17 |dB

30

|20

F10

F-10

D1 -13 dBm

F-20

F-60

Start 30 MHz 97 MHz/ Stop 1 GHz
RB Size 1, RB Offset 0 30MHz to 1GHz
@ REW 1 MHz Marker 2 [T1 ]
VBW 3 MHz -18.00 dBm
Ref 37 dBm Att 30 dB SWT 380 ms 18.936000000 GHz
Offget 17| dB Marker| 1 [T1
| 30 2475 dBm
‘1’ 1874000000 GHz
R |,

10

-0

D1 -13 Bm

2
|20 IT=oe N Y AN NP . W V. TR, N Y
| = MAonMM%mﬁtn rJ\’\’,
VN a ol
|40
- 50
-0
Start 1 GHz 1.9 GHz/ Stop 20 GHz

RB Size 1, RB Offset 0 1GHz to 20GHz
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Band LTE Band 2 Channel Low
Bandwidth 5MHz Modulation QPSK
® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz —31.41 dBm
Ref 37 dBm Att 30 dB SWT 100 ms 908.820000000 MEz
Offset 17 | dB
30
-1 0
o
|- 10
D1 -13 HBm
- 20
|- z0 L
FITWORRVET SRTERET SN, Y FYC TR FTTORRYTY ) WY OO YRy G| PN Y VR N T
|- 40
|- S0
-0
Start 30 MHz 97 MHz/ Steop 1 GH=z
RB Size 1, RB Offset 0 30MHz to 1GHz
® REW 1 MHz Marker 2 [T1 ]
VBW 3 MHz ~17.27 dBm
Ref 37 dEm Att 30 dB SWT 380 ms 14.072000000 GEz
Offpet 17 |dB Marker| 1 [T1
-, 23197 dem
1 1.836000P00 GHEz
A 4
-1 0
o
-1
D1 -13 HEBm <
|- Py PN Y | _Mvh d_'lr
|- AN TR RO W eati Wae " w/\J
LA AN
|- a0
|- S0
|- &0
Start 1 GHz 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
® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz —-31.5¢ dBm
Ref 37 dBm Att 30 dB SWT 100 ms 92.080000000 MH=Z

offpet 17 |dB

30

|20

F10

F-10

D1 -13 dBm

F-20

F-60

Start 30 MH=z 97 MHz/ Stop 1 GHz
RB Size 1, RB Offset0  30MHz to 1GHz
® REW 1 MHz Marker 2 [Tl ]
VBW 3 MHz -18.45 dBm
Ref 37 dBm Att 30 dB SWT 380 ms 14.110000000 GHz
Offpet 17 |dB Marker| 1 [T1
| -0 25L05 dBm
1 11874000000 GHz
3D |,
s x|
1o
o
|19
D1 -13 dBm
2
|20 V. SR LN L WY NN
|- MJ‘,. st g s A, P A AR NN Ay ) g
v
|- a0
|- 50
|60
Start 1 GHz 1.9 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 Marker 1 [Tl ]
VBW 300 kHz -31.14 dBm
Ref 37 dBm Att 30 dB SWT 100 ms 68.800000000 MHZ

offget 17 |dB

2o

10

|10
D1 -13 dBm

20

-60

Start 30 MHz 97 MHz/ Steop 1 GH=z
RB Size 1, RB Offset0  30MHz to 1GHz
@ RBW 1 MHz Marker 2 [T1 ]
VBW 3 MHz -18.55 dBm
Ref 37 dBm Att 30 dB SWT 380 ms 15.022000000 GHz
Offset 17 |dB Marker| 1 [T1
-0 25L05 dBm
‘1’ 11874000000 GHz
[ .o
s 2|
10
-0
|- 19
D1 -13 HBm
2
| 24 b A LA ek
v Al 4 A A" bad
.o N\/\_’n Ll hustt s i AN A
g A
—40
|50
|60
Start 1 GHz 1.9 GHz/ Stop 20 GHz

RB Size 1, RB Offset 0 1GHz to 20GHz
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Band LTE Band 2 Channel Low
Bandwidth 10MHz Modulation QPSK
@ RBW 100 kH=z Marker 1 [T1 ]
VBW 300 kHz —29%.83 dBm
Ref 37 dBm Att 30 dB SWT 100 ms 225.940000000 MHZ
Offget 17| dB
|30
|10
-0
- 10
D1 -13 HdBm
-20
L
|30
UTRNPYNN (WYY P Aot AR AN A A AR A A g A
|40
|50
|- 60
Start 30 MHz 97 MH=z/ Stop 1 GHz
RB Size 1, RB Offset 0 30MHz to 1GHz
@ RBW 1 MH=z Marker 1 [T1 ]
VBW 3 MH=zZ 23.10 dBm
Ref 37 dBm Attt 30 dB SWT 380 ms 1.836000000 GH=z
Offset 17 |dB Marker| 2 [T1
-0 —17.72 dBm
1 14|.186000000 GHz
]
=5

D1 -13 dBm

2
|- .\.rx‘\. A oAl A p A A b g P
trer Y Pt
|- M NN NN VW Seena W ROV
J“JM
|-40
|- 50
|- 60
Start 1 GHz 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 10MHz Modulation QPSK
® REBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -31.45 dBm
Ref 37 dBm Attt 30 dB SWT 100 ms 86.260000000 MH=Z

Offset 17 |dB

|30

D |,

10

D1 -13 dBm

- 50

|- &0

Start 30 MHz 97 MH=zZ/ Stop 1 GHz
RB Size 1, RB Offset 0 30MHz to 1GHz
® REW 1 MHz Marker 2 [Tl ]
VBW 3 MHz ~17.98 dBm
Ref 37 dBm Att 30 dB SWI 380 ms 12.974000000 GHz
Offget 17| dB Marker| 1 [Tl
| -0 25035 dBm
1 1.874000p00 GHz
R |,
1A E|

10

D1 -13 dBm

|- 20 Lo o W
| AL bl fttps b i .AM.MJ

-60

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 High
Bandwidth 10MHz Modulation QPSK
® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -31.63 dBm
Ref 37 dBm Att 30 dB SWT 100 ms 769.140000000 MH=

offpet 17 |dB

30

|20

F10

F-10

D1 -13 dBm

F-20

F-60

Start 30 MH=z 97 MHz/ Stop 1 GHz
RB Size 1, RB Offset 0 30MHz to 1GHz
® EBW 1 MHz Marker 2 [T1 ]
WBW 3 MHz -17.9Z dBm
Ref 37 dBm Att 30 dB SWT 380 ms 16.542000000 GH=z
Offget 17 |dB Marker| 1 [T1
|50 24l16 den
1 1. 874000000 GHz
A 4
oo
prAxH|
1o
o
-1
D1 -13 [KdBm
2
-2 A N I\ N | A 2
L amw ATl e el R v
= m. [ VY e, M-MJ‘MMI\ N—‘w‘-v‘q
WAL M
F-40
50
60
Start 1 GHz 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 Low
Bandwidth 15MHz Modulation QPSK
® RBW 100 kH=z Marker 1 [T1 ]
VBW 300 kHz —31.49 dBm
Ref 37 dBm Attt 30 dB SWT 100 ms 324.880000000 MHZ

;E |,
p1a x|
|10
o
|10
D1 -13 [ dBm
|20
L
|20
RETIPUAY W TIRRN W WA RSN |kt P A bAoA AN bttt s
|- a0
|50
|60
Start 30 MHz 97 MHz/ Stop 1 GHz

RB Size 1, RB Offset 0

30MHz to 1GHz

RBW 1 MH=z Marker 2 [T1 ]
VBW 3 MHz -18.58 dBm
Ref 37 dBm Att 30 4B SWT 380 ms 17.910000000 GHz
Offget 17| dB Marker| 1 [T1
23008 dPm
1836000000 GHz

4

|10
o
-1
D1 -13 KBm
2
|- s J\V W_Yv T W
| Nl s A iAo, g AHFWNJ
b g
|- 40
|- 50
|--c0
Start 1 GHz 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 15MHz Modulation QPSK
® REW 100 kHz Marker 1 [T1 ]
VBW 300 kHz ~31.31 dBm
Ref 37 dBm Att 30 dB SWT 100 ms 123.120000000 Mz
offket 17|dB
|30
;E |,
a5 |
|10
-0
|-10
D1 -13 [KBm
|- 20
1
|- 30
WMWWWWMWW
|40
|50
)
Start 30 MHz 97 MHz/ Stop 1 GHz
RB Size 1, RB Offset 0 30MHz to 1GHz
® REW 1 MHz Marker 2 [Tl ]
VEBW 3 MHz ~17.46 dBm
Ref 37 dBm Att 30 dB SWT 380 ms 14.224000000 GHz
Offset 17 | dB Marker| 1 [Tl
| -0 26032 dBm
1 1.874000p00 GHz
-0
==
10
l-o
-1
D1 -13 KBm .
|
-2 A SV TN U SN N VI bt
| _ Ml‘ Mot o T i W T
3 G W
NLWAPY,
|--40
|50
-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 High
Bandwidth 15MHz Modulation QPSK
® REW 100 kHz Marker 1 [T1 ]
VEW 300 kHz -31.55 dBm
Ref 37 dBm Att 30 dB SWT 100 ms 319.060000000 MHz
Offget 17| dB
|30
.o
=3
|10
o
|--10
D1 -13 HBm
|- 20
|- 30 1
ST PN P A W AL Al o A A A A A o A
|- 40
|- s0
|- 0
Start 30 MHz 97 MH=zZ/ Stop 1 GHz
RB Size 1, RB Offset 0 30MHz to 1GHz
@ REW 1 MHz Marker 2 [T1 ]
VEW 3 MHz -18.63 dBm
Ref 37 dBEm Att 30 dB SWT 380 ms 14.338000000 GHz
Offget 17| dB Marker| 1 [T1
| -0 23L75 dBm
1 1874000000 GHz
v
R |,
b1n x|
|10
-0
10
D1 -13 KBm
| 20 """‘(ww"-'-\.fk LT anu\
|- MIJ’.\J Ak MJ"\&[\I'\AJ\/\-\;IM#"M“A VUJ
P
|40
|- 50
|- 50
Start 1 GHz 1.9 GHz/ Stop 20 GHz

RB Size 1, RB Offset 0 1GHz to 20GHz
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Band LTE Band 2 Channel Low
Bandwidth 20MHz Modulation QPSK
® REW 100 kHz Marker 1 [T1 ]
VBW 300 kHz ~-31.09 dBm
Ref 37 dBm Att 30 dB SWT 100 ms 319.060000000 MAz
offfet 17|dB
30
10
-0
-10
D1 -13 HBm
F-20
30 ]
SR PRV Y PR e A AT AAA B St A AP AN Pt A AN AAN AL A
-4a0
50
-50
Start 30 MHz 97 MHz/ Stop 1 GHz
RB Size 1, RB Offset 0 30MHz to 1GHz
® REW 1 MHz Marker 2 [Tl ]
VBW 3 MHzZ -18.07 dBm
Ref 37 dBm Att 30 dB SWT 380 ms 17.264000000 GHz
Offset 17 | dB Marker| 1 [Tl
- 23l67 dBm
1 183600000 GHz
A 4
10
-0
-1
D1 -13 HBm
2
|, W ORI TR0 S N
| - /\V\hwg T 0 VIR O oo VT PN PN mdw¢PvJ
TN,
|- 40
|- =0
-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 20MHz Modulation QPSK
® REW 100 kHz Marker 1 [T1 ]
VEW 300 kHz —31.61 dBm
Ref 37 dBm Att 30 dB SWT 100 ms 606.180000000 MEZ
Offget 17| dB
-2 0
D |,
=3
-1 0
-0
|-10
D1 -13 HBm
|- 20
|- 30 L
AR A AL AR g Jaigho iy dnstnin NTPW PRI WP |
|- 40
|- s0
|- &0
Start 30 MHz 97 MH=zZ/ Stop 1 GHz
RB Size 1, RB Offset 0 30MHz to 1GHz
® REW 1 MHz Marker 1 [Tl ]
VBW 3 MHEz 24.12 dBm
Ref 37 dBm Att 30 dB SWT 380 ms 1.838000000 GHz
Offset 17 | dB Marker| 2 [Tl
- -18179 dBm
1 15668000000 GHEz
v
R |,
==
10
l-o
-1
D1 -13 HBm
2
|, W DD A P kg
AT A e
| . (M JLlnnzﬂgﬁwwhquﬂ“ﬁh“wmﬁ P
LA
|- 40
|- S0
|- 50
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 High
Bandwidth 20MHz Modulation QPSK
® REBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -31.19 dBm
Ref 37 dBm Att 30 dB SWT 100 ms 404.420000000 MH=Z

Offset 17 |dB

|30

20

10

D1 -13 dBm

|40

- 50

|- &0

Start 30 MHz 97 MH=zZ/ Stop 1 GHz
RB Size 1, RB Offset 0 30MHz to 1GHz
® REW 1 MHz Marker 2 [Tl ]
VEW 3 MHz -18.25 dBm
Ref 37 dBm Att 30 4B SWT 380 ms 14.908000000 GHz
Offget 17| dB Marker| 1 [Tl
| =0 25L04 dBm
< 1.874000000 GHz
[ .o
1A E|

10

D1 -13 dBm

|20 L N
|2 Mk-h NN M—"\}“"A’WW"J‘“‘J

-60

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 4 Channel Low
Bandwidth 1.4AMHz Modulation QPSK
@ RBW 100 kH=z Marker 1 [T1 ]
VBW 300 kHz —31.13 dBm
Ref 37 dBm Att 30 dB SWT 100 ms 972.840000000 MHZ

Offget 17 |dB

2o

10

10

D1 -13 dBm

- 20

Start 30 MHz 97 MH=z/ Stop 1 GHz
RB Size 1, RB Offset 0  30MHz to 1GHz
@ RBW 1 MHz Marker 2 [T1 ]
VBW 3 MHzZ -18.91 dBm
Ref 37 dBm Att 30 dB SWT 380 ms 16.580000000 GHz
Offset 17 |dB Marker| 1 [T1
oo 23,04 dBRm
1 1. 684000000 GHz
¥
[ .o
p1 x|
10
o
-1
D1 -13 KB
2
- l'v J‘J’_nl.wh.l .-!Vhl "“"MW
- (N g b et N AN A
NVLVAIL
|-40
|- 50
|- 60
Start 1 GHz 1.9 GHz/ Stop 20 GHz

RB Size 1, RB Offset0 1GHz to 20GHz
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Band LTE Band 4 Channel Middle
Bandwidth 1.4AMHz Modulation QPSK
® REBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -31.5%3 dBm
Ref 37 dBm Attt 30 dB SWT 100 ms 516.340000000 MH=Z

Offset 17 |dB

|30

20

- 10
D1 -13 dBm
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Band LTE Band 4 Channel Middle
Bandwidth 5MHz Modulation QPSK
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Band LTE Band 4 Channel High
Bandwidth 10MHz Modulation QPSK
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Band LTE Band 7 Channel: High
Bandwidth 15MHz Modulation QPSK
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Band LTE Band 7 Channel: Low
Bandwidth 20MHz Modulation QPSK
® RBW 100 kHz Marker 1 [T1 ]
WBW 300 kHz —31.82 dBm
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Band LTE Band 7 Channel Middle
Bandwidth 20MHz Modulation QPSK
® RBW 100 kH=z Marker 1 [T1 ]
VBW 300 kHz —33.02 dBm
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Band LTE Band 7 Channel High
Bandwidth 20MHz Modulation QPSK
@ EBW 100 kH=z Marker 1 [T1 ]
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Ref 17 dBm Att 10 dB SWT 100 ms 813.760000000 MH=zZ
cffget 17 |dB
|10
B
=

10

D1 -25 dBm

|70

-850

Start 30 MH=z

RB Size 1, RB Offset 0

97 MHzZ/

Stop 1 GHz

30MHz to 1GHz

® RBW 1 MHz Marker 2 [T1 ]
VBW 3 MH=z -37.09 dBm
Ref 117 dBm Att 10 dB SWT 500 ms 20.350000000 GHz
ffret 17|dB Marker| 1 [T1
n 23097 dEm
2550000000 GHz
EE |,
pia x|

20

D1 —-25 dBm

SN b A A mv_m/"*"“’w\»w"hf-""“‘"'

380

Start 1 GHz

RB Size 1, RB Offset 0

2.5 GHz/

Stop 26 GHz

1GHz to 26GHz

CCIC-SET/T (00)

Page 127 of 239




b

Report No.: SET2015-17541

Band

LTE Band 17

Channel:

Low

Bandwidth

5MHz

Modulation

QPSK

@
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Band LTE Band 17 Channel Middle
Bandwidth 5MHz Modulation QPSK
® RBW 100 kHz Marker 1 [T1 ]
WBW 300 kHz 26.04 dBm
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Band LTE Band 17 Channel High
Bandwidth 5MHz Modulation QPSK
® RBW 100 kHz Marker 1 [T1 ]
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Band LTE Band 17 Channel: Low
Bandwidth 10MHz Modulation QPSK
@ RBW 100 kHz Marker 2 [T1 ]
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Band LTE Band 17 Channel Middle
Bandwidth 10MHz Modulation QPSK
® RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz —30.8¢ dBm
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Band LTE Band 17 Channel High
Bandwidth 10MHz Modulation QPSK
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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(g) for Band 17

For operations in the 698 — 746 MHz band, the FCC limit is 43 + 10log10(P[Watts]) dB below
the transmitter power P(Watts) in a 100 kHz bandwidth. However, in the 100 kHz bands immediately
outside and adjacent to the licensee's frequency block, a resolution bandwidth of at least 30 kHz 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
fnslyresd 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 1.4MHz
® RBW 30 kHz Marker 2 [T1 ]
VBW 100 kHz —-34.11 dBm
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Lower Band Edge Plot for QPSK-RB Size 6, RB Offset 0
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RBW 30 kH=z Marker 1 [T1 ]
VBW 100 kHz 23.43 dBm
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Band LTE Band 2 Modulation 16QAM
Bandwidth 1.4MHz
® RBW 30 kHz Marker 1 [T1 ]
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® RBW 30 kHz Marker 1 [T1 ]
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Higher Band Edge Plot for L6QAM-RB Size 1, RB Offset 5

@ REW 30 kHz Marker 1 [T1 ]
VBW 100 kHz 14.96 <dBm
Ref 37 dBm Att 30 dB SWT 15 ms 1.50%320000 GHz
Offset 17 |dB Marker| 2 [T1
—23.27 JdBm

1l-910%04p00 GHz

EE |,

D1 —RiUdBm
M -\\L’\
- 30

|- 60

Start 1.%908 GHz 1.2 MHz/ Stop 1.92 GHz

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

CCIC-SET/T (00) Page 139 of 239




()

\ﬂ) Report No.: SET2015-17541
Band LTE Band 2 Modulation QPSK
Bandwidth 3MHz
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® RBW 30 kHz Marker 2 [T1 ]
VBW 100 kH=z -34.30 dBm
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Band LTE Band 2 Modulation 16QAM
Bandwidth 3MHz
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® REW 30 kHz Marker 1 [T1 ]
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Band LTE Band 2 Modulation QPSK
Bandwidth 5MHz
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Band LTE Band 2 Modulation 16QAM
Bandwidth 5MHz
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