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1. GENERAL INFORMATION

Applicant Name: LG Innotek Co.,Ltd.

Address: 978-1, Jangduk-dong, Gwangsan-gu, Gwangju-City, South Korea

FCCID : YZP-VL2000

FCC Classification :  PCS Licensed Transmitter (PCB)

EUT Type :  Telematics Modem

Model Name :  LTD-VL2000

Add Model Name : N/A

Supplying power : DC12v

Antenna Type :  Cellular & PCS band for CDMA 1x EVDO(Rev. A) : External type

LTE for Band 13 and Band 4 : External type
. Conducted output power
Mode Tx Fkﬂaguency DEm'ISSIOtn Modulation
(MHz) esignator Max power(dBm) | Max power(W)
LTE Band 13 779.5~784.5 4M49G7D QPSK 22.940 0.197
LTE Band 13 779.5~784.5 4M49W7D 16QAM 22.020 0.159
LTE Band 13 782 8M95G7D QPSK 22.760 0.189
LTE Band 13 782 8M92W7D 16QAM 22.050 0.160
LTE Band 4 1710.7 ~1754.3 1M09G7D QPSK 23.600 0.229
LTE Band 4 1710.7 ~1754.3 1MOSW7D 16QAM 22.890 0.195
LTE Band 4 1711.5 ~1753.5 2M69G7D QPSK 23.580 0.228
LTE Band 4 1711.5~1753.5 2M70W7D 16QAM 22.890 0.195
LTE Band 4 17125 ~1752.5 4M48G7D QPSK 23.670 0.233
LTE Band 4 17125 ~1752.5 4M48W7D 16QAM 23.400 0.219
LTE Band 4 1715~ 1750 8M94G7D QPSK 23.950 0.248
LTE Band 4 1715~ 1750 8M95W7D 16QAM 23.080 0.203
LTE Band 4 1717.5 ~1747.5 13M4G7D QPSK 23.530 0.225
LTE Band 4 1717.5~1747.5 13M4W7D 16QAM 23.060 0.202
LTE Band 4 1720 ~ 1745 17M9G7D QPSK 23.800 0.240
LTE Band 4 1720 ~ 1745 17MOW7D 16QAM 23.100 0.204
TRF-RF-230(00)141110 Page 5/ 81
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2. INTRODUCTION

2.1 EUT DESCRIPTION

The Equipment Under Test(EUT) supports CDMA and EVDO(Rev. A) of Cellular/PCS bands
and LTE(Band 4, 13). The EUT has below 2 transceivers.

1. CDMA 1x/ EVDO(Rev. A)
2. LTE

2.2 MEASURING INSTRUMENT CALIBRATION

The measuring equipment, which was utilized in performing the tests documented herein, has been

calibrated in accordance with the manufacturer's recommendations for utilizing calibration
equipment, which is traceable to recognized national standards.

2.3 TEST FACILITY

The 3M test site and conducted measurement facility used to collect the radiated data are located

at the 42, Yurim-ro, 154beon-gil, Cheoin-gu, Yongin-si, Gyeonggi-do, Korea 449-935. The site is
constructed in conformance with the requirements.

- 3M test site registration Number: 165783

TRF-RF-230(00)141110 Page 6/ 81
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3. DESCRIPTION OF TESTS

3.1 ERP&EIRP
(Effective Radiated Power & Equivalent Isotropic Radiated Power)

Test Set-up

Tuin Taksle irpwnd Screen

Test Procedure
- ANSI/TIA-603-C-2004 - Section 2.2.17
- KDB971168 v02r02 - Section 5.2.1

These measurements were performed at 3 &10 m test site. The equipment under test is placed on
a non-conductive table 0.8-meters above a turntable which is flush with the ground plane and 3
meters from the receive antenna.

Test setting

1. Set span to at least 1.5 times the OBW.

2. Set RBW = 1-5 % of the OBW, not to exceed 1 MHz.

3. Set VBW = 3 x RBW.

4. Set number of points in sweep = 2 x span / RBW.

5. Sweep time = auto couple.

6. Detector = RMS (power averaging).

7. If the EUT can be configured to transmit continuously (i.e., burst duty cycle = 98 %), then set the trigger to free run.

8. If the EUT cannot be configured to transmit continuously (i.e., burst duty cycle < 98 %), then use a sweep trigger

with the level set to enable triggering only on full power bursts and configure the EUT to transmit at full power for
the entire duration of each sweep.
Ensure that the sweep time is less than or equal to the transmission burst duration.

9. Trace average at least 100 traces in power averaging (i.e., RMS) mode.

10. Compute the power by integrating the spectrum across the OBW of the signal using the instrument’s band power
measurement function, with the band limits set equal to the OBW band edges. If the instrument does not have a
band power function, then sum the spectrum levels (in linear power units) at intervals equal to the RBW extending
across the entire OBW of the spectrum.

TRF-RF-230(00)141110 Page 7 / 81
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The receive antenna height and turntable rotations were adjusted for the highest reading on the
receive spectrum analyzer.

A half-wave dipole was substituted in place of the EUT. This dipole antenna was driven by a
signal generator and the level of the signal generator was adjusted to obtain the same receive
spectrum analyzer reading. The conducted power at the terminal of the substitute antenna is
measured.

The ERP/EIRP is calculated using the following formula:

ERP/EIRP = The conducted power at the substitute antenna’s terminal [dBm] + Substitute Antenna gain [dBd for ERP , dBi for EIRP]

For readings above 1 GHz, the above procedure is repeated using horn antennas and the
difference between the gain of the horn antenna and an isotropic antenna are taken into
consideration.
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3.2 PEAK TO AVERAGE RATIO

Test set-up

Spectrum Analyzer Sase Station
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Power Splitter

EUT

Test Procedure
- KDB971168 v02r02 - Section 5.7.1

A peak to average ratio measurement is performed at the conducted port of the EUT.

The spectrum analyzers Complementary Cumulative Distribution Function (CCDF) measurement
profile is used to determine the largest deviation between the average and the peak power of the
EUT in a given bandwidth. The CCDF curve shows how much time the peak waveform spends at or
above a given average power level. The present of time the signal spends at or above the level
defines the probability for that particular power level.

Test setting
The spectrum Analyzer's CCDF measurement function is enabled.

1. Set resolution/measurement bandwidth = signal’s occupied bandwidth.
2. Set the number of counts to a value that stabilizes the measured CCDF curve
3. Set the measurement interval as follows:

1) For continuous transmissions, set to 1 ms.

2) For burst transmissions, employ an external trigger that is synchronized with the EUT burst
timing sequence, or use the internal burst trigger with a trigger level that allows the burst to
stabilize and set the measurement interval to a time that is less than or equal to the burst
duration.

4. Record the maximum PAPR level associated with a probability of 0.1 %
TRF-RF-230(00)141110 Page 9/ 81
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3.3 OCCUPIED BANDWIDTH.

Test set-up
Spectrum Analyzer Sase Station
Power Splitter
EUT
Test Procedure

KDB971168 v02r02 - Section 4.2

The occupied bandwidth, that is the frequency bandwidth such that, below its lower and above its
upper frequency limits, the mean powers radiated are each equal to 0.5 percent of the total mean
power of a given emission. And worst case data are reported in the plot.

Test setting

1.

Nookwh

The signal analyzer's automatic bandwidth measurement capability was used to perform
the 99 % occupied bandwidth and the 26 dB bandwidth. The bandwidth measurement
was not influenced by any intermediate power nulls in the fundamental emission.

RBW =1 ~5 % of the expected OBW & VBW =3 X RBW

Detector = Peak

Trance mode = Max hold

Sweep = Auto couple

The trace was allowed to stabilize

If necessary, step 2 ~ 6 were repeated after changing the RBW such that it would be within
1~ 5 % of the 99 % occupied bandwidth observed in step 6.
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3.4 BAND EDGE EMISSIONS (Conducted)

Test set-up

Spectrum Analyzer Base Station

EUT

Test Procedure
- KDB971168 v02r02 - Section 6.0

All out of band emissions are measured by means of a calibrated spectrum analyzer. The EUT was
setup to maximum output power at its lowest and highest channel with all bandwidths, modulations
and RB configurations.

The power of any spurious emission shall be attenuated below the transmitter power (P) by at least
43 + 10 log(P) dB or requirements on note 2 in case of band 7 and 41.

Test setting

1. Start and stop frequency were set such that the band edge would be placed in the center of the plot
Span was set large enough so as to capture all out of band emissions near the band edge

RBW = 1 % of the emission bandwidth or 2 % of the emission bandwidth (refer to note 2)

VBW = 3 X RBW

Detector = RMS & Trace mode = Max hold

Sweep time = Auto couple or 1 s for band edge

Number of sweep point = 2 X span / RBW

The trace was allowed to stabilize

ONoO Ok WN

Note 1: In the 1 MHz bands immediately outside and adjacent to the frequency block a resolution
bandwidth of at least one percent of the emission bandwidth of the fundamental emission of the
transmitter may be employed to demonstrate compliance with the out-of-band emissions limit.

The emission bandwidth is defined as the width of the signal between two points, one below the
carrier center frequency and one above the carrier center frequency, outside of which all emission
are attenuated at least 26 dB below the transmitter power.

Note 2: For part 27.53(m)(4) the attenuation factor shall be not less than 40 + 10 log (P) dB on all
frequencies between the channel edge and 5 MHz from the channel edge, 43 + 10 log (P) dB on
all frequencies between 5 MHz and X MHz from the channel edge, and 55 + 10 log (P) dB on all
frequencies more than X MHz from the channel edge, where X is the greater of 6 MHz 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. For mobile digital stations,
in the 1 MHz bands immediately outside and adjacent to the frequency block a resolution
bandwidth of at least two percent may be employed, except when the 1 MHz band is 2495-2496
MHz, in which case a resolution bandwidth of at least one percent may be employed.
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3.5 SPURIOUS AND HARMONIC EMISSIONS (Conducted)

Test set-up

Spectrum Analyzer Base Station

EUT

Test Procedure
- KDB971168 v02r02 - Section 6.0

The level of the carrier and the various conducted spurious and harmonic frequencies is measured
by means of a calibrated spectrum analyzer. The EUT was setup to maximum output power at its
low, middle, high channel with all bandwidths, modulations and RB configurations. The spectrum is

scanned from 30 MHz up to a frequency including its 10™ harmonic.

The power of any spurious emission shall be attenuated below the transmitter power (P) by at least
43 + 10 log(P) dB or 55 + 10 log(P) in case of band 7 and 41.

Test setting

RBW =100 KHzor1 MHz & VBW =3 X RBW ( Refer to Note 1)

Detector = RMS & Trace mode = Max hold

Sweep time = Auto couple

Number of sweep point = 2 X span / RBW

The trace was allowed to stabilize

Note 1: Compliance with these provisions is based on the use of measurement instrumentation
employing a resolution bandwidth of 100 kHz or greater for Part 22 and 1 MHz or greater for Part
24, 27.

abrwdN -~
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3.6 UNDESIRABLE EMISSIONS (Radiated)

Test Set-up

winn Taksle Girownd Screen

Test Procedure
- ANSI/TIA-603-C-2004 - Section 2.2.12
- KDB971168 v02r02 - Section 5.8

These measurements were performed at 3 & 10m test site. The equipment under test is placed on
a non-conductive table 0.8-meters above a turntable which is flush with the ground plane and 3
meters from the receive antenna.

Test setting

RBW = 100 kHz for below 1 GHz and 1 MHz for above 1 GHz / VBW =3 X RBW
Detector = Peak & Trace mode = Max hold

Sweep time = Auto couple

Number of sweep point =2 2 X span / RBW

The trace was allowed to stabilize

a0~

The receive antenna height and turntable rotations were adjusted for the highest reading on the
receive spectrum analyzer.

For radiated power measurements below 1 GHz, a half-wave dipole was substituted in place of the
EUT. This dipole antenna was driven by a signal generator and the level of the signal generator
was adjusted to obtain the same spectrum analyzer reading.

For radiated power measurements above 1 GHz, a Horn antenna was substituted in place of the
EUT. This Horn antenna was driven by a signal generator and the level of the signal generator was
adjusted to obtain the same spectrum analyzer reading. The difference between the gain of the
horn and an isotropic antenna are taken into consideration.

This measurement was performed with the EUT oriented in 3 orthogonal axis.
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3.7 FREQUENCY STABILITY

Test Set-up
Constant Temp & Humidity Chamber

I .
L] |
ocooooo Base Station

nnnnnn
ooo ooo

oool

EERR
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‘ ‘ Power Supply
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Test Procedure

- ANSI/TIA-603-C-2004
- KDB971168 v02r02 - Section 9.0

The frequency stability of the transmitter is measured by:

a.) Temperature:
The temperature is varied from - 30 °C to + 50 °C using an environmental chamber.

b.) Primary Supply Voltage:
The primary supply voltage is varied from 85 % to 115 % of the nominal value for non hand-
carried battery and AC powered equipment. For hand-carried, battery-powered equipment,
primary supply voltage is reduced to the battery operating end point which shall be specified
by the manufacturer.

Specification:

The frequency stability shall be sufficient to ensure that the fundamental emission stays within the
authorized frequency block for Part 24. The frequency stability of the transmitter shall be
maintained within £ 0.000 25 % (+ 2.5 ppm) of the center frequency for Part 22.

Time Period and Procedure:

1. The carrier frequency of the transmitter is measured at room temperature.
(25 °C to provide a reference)

2. The equipment is turned on in a “standby” condition for one minute before applying power to
the transmitter. Measurement of the carrier frequency of the transmitter is made within one
minute after applying power to the transmitter.

3. Frequency measurements are made at 10 °C intervals ranging from -30 °C to +50 °C.
A period of at least one half-hour is provided to allow stabilization of the equipment at each
temperature level.
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4. LIST OF TEST EQUIPMENT

Type Manufacturer Model (y?;r'ﬁmed) Nf;;l':‘?:"/::)te S/IN
Multimeter Fluke 17B 14/05/12 15/05/12 26030065WS
DC Power Supply Agilent 66332A 15/01/22 16/01/22 GB37470200
Power Splitter Anritsu K241B 14/10/21 15/10/21 1701101
Thermohygrometer BODYCOM BJ5478 15/02/26 16/02/26 1209
E‘;’;‘ggg"mi Test SJ Science SJ-TH-S50 14/10/21 15/10/21 SJ-TH-850-130930
MXA Signal Analyzer Agilent N9020A 14/08/21 15/08/21 MY49060056
Signal Generator Rohde Schwarz SMF100A 14/07/01 15/07/01 102341
Vector Signal Generator Rohde Schwarz SMBV100A 15/01/06 16/01/06 255571
Loop Antenna Schwarzbeck FMzZB1513 14/04/29 16/04/29 1513-128
Dipole Antenna Schwarzbeck VHA9103 13/10/24 15/10/24 2116
Dipole Antenna Schwarzbeck VHA9103 14/04/01 16/04/01 2117
Dipole Antenna Schwarzbeck UHA9105 13/10/24 15/10/24 2261
Dipole Antenna Schwarzbeck UHA9105 14/04/01 16/04/01 2262
Bilog Antenna Schwarzbeck VULB 9160 14/04/04 16/04/04 3357
HORN ANT ETS 3115 15/02/09 17/02/09 00021097
HORN ANT ETS 3117 14/05/12 16/05/12 140394
HORN ANT A.H.Systems SAS-574 13/03/20 15/03/20 154
HORN ANT A.H.Systems SAS-574 13/05/27 15/05/27 155
Low Noise Pre Amplifier TSJ MLA-010K01-B01-27 14/04/09 15/04/09 1844538
PreAmplifier Agilent 84498 14/11/06 15/11/06 3008A02108
PreAmplifier A.H. SYSTEMS PAM-1840VH 14/12/12 15/12/12 163
High-pass filter Wainwright \1%35())(-11%_3925_1 000- 14/09/11 15/09/11 7
High-pass filter Wainwright g‘é’;gﬁ;%gg%%és 14/09/11 15/09/11 3
High-pass filter Wainwright WHNX5.0 14/09/12 15/09/12 8
iﬁg;;zceormm“”‘wm” Anritsu MT8820C 15/01/09 16/01/09 6201274516
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5. SUMMARY OF TEST RESULTS

Copyright © 2015, DT&C Co., Ltd.

FCC Part A Test Test Status
Section(s) Test Description Limit Condition a1 Reference
2.1046 Conducted Output Power N/A C Se$t|1o n
. . Section
2.1049 Occupied Bandwidth N/A C 72.81.82
i Section
24.232(d) Peak to Average Ratio <13dB C 73.83.84
Conducted
21051 Undesirable Emissions at band edge Section
27.83(6.2) | 210 for all out-of-band emissions < 43+10log10(P) dB c 7.4,85,86
27.53(h)
Undesirable Emissions Section
27.53(¢4) | iy 763 ~ 775MHz & 793 ~ 805MHz | < 89+10l0g1o(P) dB ¢ 7.4,85
Fundamental emissions .
2.1055 Frequency Stability must stay within authorized C Section
27.54 7.8
frequency block
27.50(b.10) | Effective Radiated Power < 3W ERP c Se;?f”
27.50(d.4) | Equivalent Isotropic Radiated Power | < 1W EIRP c Se;’téo”
21091 Undesirable Emissions at band edge Section
27.53(c.2) o < 43+10log+o(P) dB Radiated C
and for all out-of-band emissions 7.7
27.53(h)
27.53(f) Undesirable Emissions < -70dBW/MHz c Section
’ in 1559 ~ 1610MHz (-40dBm/MHz) 7.7
Undesirable Emissions Section
27.53(64) | iy 763 ~ 775MHz & 793 ~ 805MHz | < 89+10l0g10(P) dB ¢ 7.7
Note1: C=Comply = NC=Not Comply = NT=Not Tested = NA=Not Applicable
The sample was tested according to the following specification:
ANSI/TIA/EIA-603-C-2004 and KDB 971168 D01 v02r02
TRF-RF-230(00)141110 Page 16/ 81
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6. SAMPLE CALCULATION

A. Emission Designator

LTE Band 13(QPSK) LTE Band 13(16QAM)

Emission Designator = 8M95G7D
LTE OBW = 8.947 MHz
G = Phase Modulation
7 = Quantized/Digital Info
D = Data Transmission

Emission Designator = 8M92W7D
LTE OBW = 8.915 MHz
W = Amplitude/Angle Modulated
7 = Quantized/Digital Info
D = Data Transmission

LTE Band 4(QPSK) LTE Band 4(16QAM)

Emission Designator = 17M86G7D
LTE OBW = 17.863 MHz
G = Phase Modulation
7 = Quantized/Digital Info
D = Data Transmission

Emission Designator = 17M89W7D
LTE OBW = 17.892 MHz
W = Amplitude/Angle Modulated
7 = Quantized/Digital Info
D = Data Transmission

B. RADIATED SPURIOUS EMISSIONS Sample Calculation

l;r:,es‘: SizReB/ . Spectrum Reading EUT | Ant Pol Level(dBm) TX Ant Result

: Mode Val Axis H/IV A . Margi
(MHz) | Offset Freq.(MHz) | b o V)1 @At | Gain(aBd) | (dBm) o
782 1/49 | QPSK | 1572.99 | -54.44 Y \ -55.60 6.55 -49.05 36.05

RADIATED SPURIOUS EMISSIONS = @ Ant Terminal LEVEL(dBm) + Ant. Gain

1) The EUT mounted on a non-conductive turntable is 0.8 meter above test site ground level.

2) During the test, the turn table is rotated until the maximum signal is found.

3) Record the field strength meter’s level.

4) Replace the EUT with dipole/Horn antenna that is connected to a calibrated signal generator.

5) Increase the signal generator output till the field strength meter’s level is equal to the item (3).

6) The signal generator output level with Ant. Gain is the rating of RADIATED SPURIOUS EMISSIONS.
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7. TEST DATA

7.1 CONDUCTED OUTPUT POWER

A base station simulator was used to establish communication with the EUT. The base station simulator
parameters were set to produce the maximum power from the EUT. This device was tested under all
configurations and the highest power is reported. Conducted Output Powers of EUT are reported below.

Base Station

Ooooooo

oooong
o0000n
ooooo

O

i
aooa 0

EUT

= Band 13
Conducted Power [dBm]
RB Alloc 1 RB MID RB UL =
B.W(MHz) | Freq.(MHz) | Modulation | LOW MID HIGH LOW MID HIGH
10 _— QPSK 22.750 | 22.610 | 22.760 | 21.650 | 21.580 | 21.500 | 21.390
16QAM 22.050 | 21.710 | 21.890 | 20.670 | 20.610 | 20.590 20.370
779.5 QPSK 22.940 | 22.770 | 22.740 | 21.710 | 21.670 | 21.790 | 21.710
5 ' 16QAM 22.020 | 21.970 | 21.940 | 20.800 | 20.770 | 20.800 | 20.730
7845 QPSK 22.600 | 22.590 | 22610 | 21.370 | 21.490 | 21.610 | 21.460
' 16QAM 21.750 | 21.780 | 21.720 | 20.500 | 20.610 | 20.660 20.500
Note 1: The conducted output power was measured using the Anritsu MT8820C
Note 2: The number of Mid RB are used 25,12 for 10,5MHz B.W
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= Band 4
Conducted Power [dBm)]
RB Alloc 1RB MID RB FULL RB
B.W(MHz) | Freq.(MHz) | Modulation | LOW MID HIGH LOW MID HIGH
1720 QPSK 23.550 | 23.290 | 23.800 | 22.170 | 22.170 | 22.120 | 22.140
20 16QAM 22.980 | 22.640 | 23.100 | 21.470 | 21.350 | 21.370 | 21.480
1745 QPSK 23.510 | 22.990 | 23.350 | 22.090 | 21.740 | 21.980 | 22.060
16QAM 22.950 | 22.460 | 22.780 | 21.450 | 21.090 | 21.260 | 21.410
17175 QPSK 23.530 | 23.490 | 23.290 | 22.280 | 22.230 | 22.060 | 22.090
16QAM 22.910 | 22.760 | 22.640 | 21.720 | 21.550 | 21.350 | 21.450
15 1732.5 QPSK 23.390 | 23.520 | 23.400 | 22520 | 22.390 | 22.290 | 22.420
16QAM 22.790 | 23.060 | 22.920 | 21.780 | 21.750 | 21.710 | 21.600
1747 5 QPSK 23.310 | 23.080 | 23.380 | 21.810 | 21.880 | 22.110 21.840
16QAM 22.850 | 22.400 | 22.750 | 21.150 | 21.320 | 21.480 | 21.170
1715 QPSK 23.480 | 23.520 | 23.280 | 22.320 | 22.340 | 22.460 | 22.170
16QAM 22.940 | 22.900 | 22,570 | 21.700 | 21.770 | 21.630 | 21.590
10 17325 QPSK 23.950 | 23.600 | 23.600 | 22.530 | 22.420 | 22.410 | 22.230
16QAM 23.080 | 23.080 | 22.900 | 21.840 | 21.830 | 21.760 | 21.640
1750 QPSK 22.960 | 23.270 | 23.390 | 21.930 | 22.190 | 22.170 | 21.940
16QAM 22.350 | 22.700 | 22.760 | 21.280 | 21.530 | 21.550 | 21.270
1712.5 QPSK 23.510 | 23.350 | 23.470 | 22.340 | 22.370 | 22.340 | 22.290
16QAM 22.880 | 22.780 | 22.790 | 21.700 | 21.760 | 21.790 | 21.730
5 1732.5 QPSK 23.670 | 23.580 | 23.670 | 22500 | 22.480 | 22.420 | 22.410
16QAM 23.030 | 22.960 | 23.050 | 21.830 | 21.880 | 21.750 | 21.740
1752 5 QPSK 23.340 | 23.340 | 23.440 | 22.320 | 22.300 | 22.300 | 22.280
16QAM 22.640 | 23.400 | 22.730 | 21.630 | 21.650 | 21.610 | 21.560
1715 QPSK 23.540 | 23.470 | 23.440 | 22.400 | 22.300 | 22.350 | 22.360
16QAM 22.730 | 22.770 | 22,680 | 21590 | 21.560 | 21.580 | 21.710
3 17325 QPSK 23.570 | 23.480 | 23.580 | 22.510 | 22.460 | 22.380 | 22.390
16QAM 22.770 | 22.890 | 22.860 | 21.740 | 21.640 | 21.660 | 21.730
1753.5 QPSK 23.380 | 23.330 | 23.420 | 22.280 | 22.290 | 22.270 | 22.320
16QAM 22.560 | 22.600 | 22.600 | 21.550 | 21.570 | 21.540 | 21.570
1710.7 QPSK 23.290 | 23.380 | 23.310 | 23.310 | 23.320 | 23.280 | 22.330
16QAM 22.660 | 22.610 | 22,580 | 22.550 | 22.640 | 22.630 | 21.710
14 1732.5 QPSK 23.600 | 23.520 | 23.490 | 23.490 | 23.450 | 23.410 | 22.460
16QAM 22.890 | 22.870 | 22.780 | 22.790 | 22.740 | 22.690 | 21.860
1754 3 QPSK 23.320 | 23.420 | 23.480 | 23.290 | 23.290 | 23.330 22.360
16QAM 22.600 | 22.600 | 22.620 | 22.460 | 22.420 | 22.460 | 21.560
Note 1: The conducted output power was measured using the Anritsu MT8820C
Note 2: The number of Mid RB are used 50,36,25,12,8,3 for 20,15,10,5,3,1.4MHz B.W
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7.2 OCCUPIED BANDWIDTH
- Plots of the EUT’s Occupied Bandwidth are shown in Clause 8.1

7.3 PEAKTOAVERAGERATIO

- Plots of the EUT’s Peak- to- Average Ratio are shown in Clause 8.2

7.4 BAND EDGE EMISSIONS (Conducted)

- Plots of the EUT’s Band Edge Emissions are shown in Clause 8.3

7.5 SPURIOUS AND HARMONICS EMISSIONS (Conducted)

- Plots of the EUT’s Spurious Emissions are shown in Clause 8.4

TRF-RF-230(00)141110 Page 20/ 81
Copyright © 2015, DT&C Co., Ltd.



DTNC1503-00940

FCCID: YZP-VL2000
Report No.: DRTFCC1503-0068(2)

7.6 EFFECTIVE RADIATED POWER (LTE Band 13)

Band Mode Maximum Output Antenna Gain ERP LIMIT
Power(dBm) (dBd) (dBm) (dBm)

13 QPSK 24.50 4.34 28.84 34.77
13 16QAM 24.50 4.34 28.84 34.77

Note 1: The maximum output power used max tune-up power.
Note 2: Available max Antenna gain is 6.49 dBi in Band 13 of LTE, and compliant with MPE requirement.

7.7 EQUIVALENT ISOTROPIC RADIATED POWER (LTE Band 4)

Band Mode Maximum Output Antenna Gain EIRP LIMIT
Power(dBm) (dBi) (dBm) (dBm)

4 QPSK 24.50 5.49 29.99 30.00
4 16QAM 24.50 5.49 29.99 30.00

Note 1: The maximum output power used max tune-up power.
Note 2: Available max Antenna gain is 5.49 dBi in Band4 of LTE, and compliant with MPE requirement.
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7.8 UNDESIRABLE EMISSIONS (RADIATED)

7.8.1 UNDESIRABLE EMISSIONS (LTE Band 13)

BW | TestF RB T EuT | Antpol | “SIE™ |y At Result | Margin | Limit
. est Freq. Size/ est Erea.(MH A
(MHz) (MHz) Oflfzseet Mode | Frea-(MHz) Axis (H/V) @ .nt Gain(dBd) | (dBm) (dB) | (dBm)
Terminal
1572.99 Y V -55.60 6.55 -49.05 36.05
10 782 1/49 | QPSK
3145.87 Y \Y -54.67 7.66 -47.01 34.01
1544.65 Y V -56.11 6.52 -49.59 36.59
779.5 1/0 QPSK -13
5 3109.39 Y V -56.54 7.62 -48.92 35.92
1573.32 Y V -58.14 6.55 -51.59 38.59
784.5 1724 | QPSK
3146.69 Y \Y -56.53 7.66 -48.87 35.87

Note 1: Limit Calculation= 43 + 10log1o(Pwats])

Note 2: This device was tested under all modulations, RB size and RB offsets and the worst case data are reported in
the table above. (The worst case mode is the QPSK modulation type with RB Size 1)

Note 3: No other spurious and harmonic emissions were reported greater than listed emissions above table.
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7.8.2 UNDESIRABLE EMISSIONS IN 763 ~ 775 MHz & 793 ~ 805 MHz(LTE Band 13)

Level(dB
B.W Test RB Test EUT Ant Pol el TX Ant Result | Margin | Limit
(MHz) Freq. Size/ Mode Freq.(MHz) . @ Ant )
(MHz) Offset Axis (H/V) . Gain(dBd) (dBm) (dB) (dBm)
Terminal
774.30 X H -42.90 1.34 -41.56 6.56
10 782 1/49 | QPSK
804.30 X H -49.03 1.33 -47.70 12.70
774.34 X H -43.24 1.34 -41.90 6.90
779.5 1/24 QPSK -35
5 796.81 X H -49.05 1.37 -47.68 12.68
773.82 X H -48.93 1.34 -47.59 12.59
784.5 1/0 QPSK
796.29 X H -49.94 1.37 -48.57 13.57

Note 1: This device was tested under all modulations, RB size and RB offsets and the worst case data are reported in

the table above. (The worst case mode is the QPSK modulation type with RB Size 1)

Note 2: For part 27.53(c)(4) measurement, the FCC limit is 65 + 10l0g+o(Pwats;)= -35dBm in a 6.25kHz bandwidth.

Note 3: No other spurious and harmonic emissions were reported greater than listed emissions above table.
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7.8.3 UNDESIRABLE EMISSIONS IN 1559 ~ 1610 MHz(LTE Band 13)

Test RB Level(dBm) X .
BW e A Tt EUT Ant Pol TX Ant Result | Margin Limit
Freq. Size/ Freq.(MHz) @ Ant
(MH2) | (MHz) | Offset | Mode (Axis) | (H/V) ) Gain(dBi) | (dBm) | (dB) | (dBm/MHz)
Terminal
1/49 | QPSK | 1563.98 Y \Y, -60.28 6.54 -53.74 | 13.74
10 782
1/24 | QPSK | 1563.59 Y Vv -60.12 6.54 -53.58 | 13.58
779.5 -40.00
5
2845 1/0 | QPSK | 1564.81 Y \Y, -59.94 6.54 -53.40 | 13.40

Note 1: This device was tested under all modulations, RB size and RB offsets and the worst case data are reported in

the table above. (The worst case mode is the QPSK modulation type with RB Size 1 and Full RB)

Note 2: No other spurious and harmonic emissions were reported greater than listed emissions above table.
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7.8.4 UNDESIRABLE EMISSIONS (LTE Band 4)

B.W |;rr?t s?i/ Test | Lo MH2) EUT | Ant Pol Levelme) TX Ant Result | Margin | Limit
(MH2) | B Offeet | Mode & Axis | (H/V) Timi::l Gain(dBi) | (dBm) | (dB) | (dBm)
345774 | Y Y, 3174 | 1007 | -2167 | 867
o el | | e
1745 10 | QPSK m o3 T y v 5176 | 1077 | 4099 | 27.99
242180 | Y v 3414 | 967 | -2447 | 1147
17175 10 QPSK o5 | v v 5333 | 10.74 | -4259 | 29.59
346503 | Y v 22810 | 10.08 | -18.02 | 5.02
15 117325 1 ART 1 QPSK oo 48 | v 5043 | 1077 | -39.66 | 26.66
350849 | Y v 23077 | 1010 | -2067 | 7.67
1747.5 1 174 1 QPSK o075 | v v 5302 | 10.80 | -4222 | 2922
343008 | Y v 3305 | 10.05 | -23.00 | 10.00
1715 125 1 QPSK s 1s | v 5430 | 10.74 | -4356 | 30.56
345618 | Y v 22760 | 1007 | -17.53 | 453
100117325 1 40 1 QPSK - aias | v v 50.82 | 10.76 | -40.06 | 27.06
3508.75 | Y v 3143 | 1010 | -2133 | 833
1750 | 1749 | QPSK =02 | v v 5159 | 10.80 | -40.79 | 27.79
342068 | Y v 3263 | 10.04 | -2259 | 959
17125 1 /0 1 QPSK =078 | v v 5325 | 1074 | 4251 | 2951 | 2
346950 | Y v 22807 | 1008 | -17.99 | 4.99
5 17325 1 1724 1 QPSK o 008 v v 5293 | 1077 | -42.16 | 29.16
350033 | Y v 30.88 | 1010 | -20.78 | 7.78
17525 | /24 | QPSK = os403 | v v 5218 | 10.80 | -41.38 | 28.38
342042 | Y v 3170 | 10.04 | -2166 | 866
7S 0 APSK o 0es | v 5178 | 10.74 | -41.04 | 28.04
346767 | Y v 22833 | 10.08 | -1825 | 525
317325 1 14 1 QPSK - ohias v v 5453 | 1077 | -43.76 | 30.76
7535 14 QPSK ol U ey tos0 | azer | 2027
342151 | Y v 3240 | 10.04 | -2236 | 9.36
17071 8 1 APSK 020 | v v 5225 | 10.74 | -4151 | 2851
3464.05 | Y Y, 22849 | 10.08 | -1841 | 541
14 17825 0 APSK e |y Y, 4916 | 1077 | -38.39 | 25.39
350058 | Y Y, 3006 | 1010 | -19.96 | 6.96
17543 1 A8 1 QPSK 0 osas2 | v Y, 4707 | 1080 | -36.27 | 23.27

Note 1: Limit Calculation= 43 + 10log1o(Pwatts])

Note 2: This device was tested under all modulations, RB size and RB offsets and the worst case data are reported in
the table above. (The worst case mode is the QPSK modulation type with RB Size 1)

Note 3: No other spurious and harmonic emissions were reported greater than listed emissions above table.
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7.9.1 LTE Band 13

7.9 FREQUENCY STABILITY

OPERATING FREQUENCY
CHANNEL
REFERENCE VOLTAGE

782,000,000 Hz
23230
12VvDC

DEVIATION LIMIT +0.00025 % or__ 2.5 _ppm
VOLTAGE POWER TEMP FREQUENCY | FREQ.Dev Deviation
(%) (VDC) (C) (Hz) (Hz) (ppm) (%)
100% +25(Ref) 781,999,989 12 -0.0147 -0.00000147
100% -30 781,999,994 -6 -0.0082 -0.00000082
100% -20 782,000,009 9 0.0118 0.00000118
100% -10 781,999,989 -1 -0.0145 -0.00000145
100% 0 781,999,990 -10 -0.0130 -0.00000130
100% 120 10 782,000,014 14 0.0173 0.00000173
100% 20 782,000,008 8 0.0107 0.00000107
100% 30 781,999,992 -8 -0.0100 -0.00000100
100% 40 781,999,991 -10 -0.0121 -0.00000121
100% 50 781,999,975 -25 -0.0324 -0.00000324
85% 10.2 25 781,999,978 -22 -0.0283 -0.00000283
115% 13.8 25 781,999,985 -15 -0.0196 -0.00000196
BATT.ENDPOINT N/A - - - - -

Frequency Stability (10M)
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7.9.2 LTE Band 4

OPERATING FREQUENCY
CHANNEL
REFERENCE VOLTAGE

1,732,500,000 Hz
20175
12 VDC

DEVIATION LIMIT +0.00025 % or__2.5 _ppm
VOLTAGE POWER TEMP FREQUENCY | FREQ.Dev Deviation
(%) (V DC) (C) (Hz) (Hz) e (%)
100% +25(Ref) | 1,732,499,994 -6 -0.0035 -0.00000035
100% -30 1,732,499,996 -4 -0.0023 -0.00000023
100% -20 1,732,500,005 5 0.0030 0.00000030
100% -10 1,732,499,978 -22 -0.0127 -0.00000127
100% 0 1,732,499,980 -20 -0.0118 -0.00000118
100% 120 10 1,732,499,993 -7 -0.0042 -0.00000042
100% 20 1,732,500,016 16 0.0094 0.00000094
100% 30 1,732,500,024 24 0.0139 0.00000139
100% 40 1,732,499,996 -4 -0.0024 -0.00000024
100% 50 1,732,499,987 -14 -0.0078 -0.00000078
85% 10.2 25 1,732,499,989 -1 -0.0063 -0.00000063
115% 13.8 25 1,732,499,995 -5 -0.0031 -0.00000031
BATT.ENDPOINT N/A - - - - -
Frequency Stability (10M)
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8. TEST PLOTS

Note: All bandwidths, RB configurations, and modulations were investigated. The worst case test results
are reported below.

8.1 OCCUPIED BANDWIDTH
8.1.1 LTE Band 13

Agitent St Rrsbrer - Dccsphed BW
THED 3 [ P M 11, XIS

L3 ars
Radhis Std Hons

Center Freq FE2,000000 MHz Cantas Frig: TE2.000000 btz
= 1Hg: Fras Run Agibald: 1O0M00
A Gl ow BAiar 44 @8 Rashis Duvice: BTS

Ref Offest 5.43 0B
Ref 30.00 dBm

o
|

{center 782 MHz ' " Span 15 MHz
[Res BW 150 kHz SVBW 470 kHz

Occupied Bandwidth Total Power 28.5 dBm
8.9469 MHz

Transmit Freq Ermor 21.583 kHz OBW Power B9.00 %
x dB Bandwidth B.647 MHz x dB -26.00 dB

gilent Spectrom Anabprer - Ucospied BW
I NP F YTHE] I b 11, 01T
Center Freq TE2.000000 MHz Cantas Frag: TE2.000000 biH: Rashis Svd: Nona

== 1FH: Fras Run Al 100100
Wi Gaind owe e 44 S8 Rss Duviea: BTS

Ref Offest 5.43 0B
Ref 30,00 dBm

{center TEZMHZ ' " Span 15 MHz
[Res BW 150 kHz SVBW 470 kHz

Occupied Bandwidth Total Power 27.7 dBm
8.9152 MHz

Transmit Freq Ermor 11.186 kHz OBW Power B9.00 %
x dB Bandwidth B.682 MHz x dB -26.00 dB

LTE Band 13 / 10MHz / 16QAM - RB Size 50
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Ingitent Spctrom Anabger - ccapied BW
T S o T e
Center Freg T84.500000 MHz Cantas Frag: TE4.BOO000 biH: s Std Nona

e 1Hg: Fras Run Agibald: 1O0M00
AFGainiow B 44 88 Radis Davice: BTS

Ref Offest 5.43 08
Ref 30,00 dBm

lcenter 784.5 MHz ) " Span 7.5 MHz
lsRes BW 75 kHz SVBW 220 kHz Sweep 1.667 ms

Occupied Bandwidth Total Power 28.5 dBm
4.4893 MHz

Transmit Freq Ermor 2.T64 kHz OBW Power B9.00 %

x dB Bandwidth 4.833 MHz x dB -26.00 dB

N B F AT IR P My 11, XIS
Coantas Frig; TE4 500000 MiHz Ruis Spé Hone
== TFHE Fras Run Al 100100
B Gl e e &4 @8 Rudis Dwvica: BTS

Ref Offest 5.43 08
Ref 30,00 dBm

e

» '
{
/|

I

lcenter 784.5 MHz )  Span 7.5 MHz
lshes BW 75 kHz BVBW 220 kHz Sweep 1.667 ms

Occupied Bandwidth Total Power 27.7 dBm
4.4853 MHz

Transmit Freq Ermor 6231 kHz OBW Power B9.00 %

x dB Bandwidth 4.985 MHz x dB -26.00 dB

LTE Band 13/ 5MHz / 16QAM - RB Size 25
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8.1.2LTE Band 4

o &

Canbis Frq: 1.745000000 GHx

= 1Hg: Fras Run Argikialds 1O0M00
Ararc &4 88

E'l'.ll'lul Freg 1, 745000000 GHz

|
1

HIF el e

Rl Ozt 555 dB
Ref 30,00 dBm

R s ekl

{center 1.745 GHz

[#Res BW 300 kHz #VBW 910 kHz

Occupied Bandwidth Total Power

17.863 MHz
-3.686 kHz
18.00 MHz

OBW Power
x dB

Transmit Freq Ermor
x dB Bandwidth

100 2o el 1
RLIIO'E'D! NQM

Rusis Davica: BTS

Span 30 MHz

28.9 dBm

69.00 %

-26.00 dB

LTE Band 4 / 20MHz / QPSK - RB Size 100

o &

Canbas Friq: 1720000000 GH:

= TH: Fras Run Argikialds 1O0M00
Ararc &4 88

E'l'.ll'lul Freg 1, 720000000 GHz

HIF el e

Ref Offst 556 0B
Ref 30,00 dBm

lcenter 1.72 GHz
lFRes BW 300 kHz

#VBW 910 kHz

Occupied Bandwidth Total Power

17.892 MHz
-11.080 kHz
19,51 MHz

OBW Power
x dB

Transmit Freq Ermor
= dB Bandwidih

O 55" 00 M e 11 X1
Rushs Srd Hons

Rusis Davica: BTS

Span 30 MHz

28.1 dBm

69.00 %

-26.00 dB

LTE Band 4 / 20MHz / 16QAM

- RB Size 100
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gl Spurtrom Rnabrer - Urcsphed BW

T - e 13 TR e s X, ]

Center Freq 1. 732500000 GHz Cantas Frag: 1732500000 GH2 Radis Std Hona
= 1Hg: Fras Run Argikialds 1O0M00

i el e Ehrarc 44 98 Rssés Duvica: BTS

Ref Offat 556 08
Ref 30,00 dBm

T
1

s P e T

T

L
|
A
/!
|
i
I

{center 1.733GHz ' " Bpan 22.5 MHz
[Res BW 220 kHz SVBW 680 kHz Sweep 1ms

Occupied Bandwidth Total Power 29.4 dBm
13.427 MHz

Transmit Freq Ermor 20,630 kHz OBW Power B9.00 %

x dB Bandwidth 14.57 MHz x dB -26.00 dB

LTE Band 4 / 15MHz / QPSK - RB Size 75

gilent Spectrom Anabprer - Ucospied BW

.:. 1l ¥ 1 F Y ? P BRIl

Center Freq 1, 747500000 GHz Cantas Freg 1747600000 GHe Rasie Std- None
= T0C Fras Run Aowgirtaid 1001100

B Gaind owe e 44 @8 Rssis Duviea: BTS

Ref Offat 556 08
Ref 30.00 dBm

{center 1.748 GHz '  Bpan 22.5 MHz
[Res BW 220 kHz SVBW 680 kHz Sweep 1ms

Occupied Bandwidth Total Power 28.1 dBm
13.400 MHz

Transmit Freq Ermor 6466 kHz OBW Power B9.00 %

x dB Bandwidth 14.72 MHz x dB -26.00 dB

LTE Band 4 / 15MHz / 16QAM - RB Size 75
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T Ay I TS

o s m
Canbas Friq: 1.715000000 GHx Rasis Spd Monds
= 1Hg: Fras Run Argikialds 1O0M00

Ararc &4 88

o
Center Freg 1. 715000000 GHz

HIF el e Rusis Davica: BTS

Ref Offst 556 0B
Ref 30,00 dBm

lcenter 1.715 GHz

| Span 15 MHz
[Res BW 150 kHz

#VBW 470 kHz

Occupied Bandwidth Total Power

8.9378 MHz
9,124 kHz OBW Power
8.760 MHz x dB

69.00 %
-26.00 dB

Transmit Freq Ermor
x dB Bandwidth

Agilent Spctrom Anaberer - Uxcspied BW

i E LD F YT L L o A 1 1

Cantas Frig: 1.715000000 GHx Rushis Srd Hons

== THHE: Fras Run Al 100100
e 44 S8

Center Freg 1. 715000000 GHz

HIF el e Rusis Davica: BTS

Ref Offst 556 0B
Ref 30,00 dBm

|

r
/|
|
|
i
I

lcenter 1.715 GHz

[Res BW 150 kHz #VBW 470 kHz

Occupied Bandwidth Total Power 28.6 dBm
8.9448 MHz
12,370 kHz OBW Power

B.758 MHz x dB

69.00 %
-26.00 dB

Transmit Freq Ermor
x dB Bandwidth

LTE Band 4 / 10MHz / 16QAM - RB Size 50

TRF-RF-230(00)141110 Page 32/ 81
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Canter Freq: 1762500000 GHz
e Trig: Fras Run
htar 44 48

HIF el e

Ref Offat 556 08
Ref 30.00 dBm

{center 1.753 GHz
[#Res BW 75 kHz
Occupied Bandwidth
4.4748 MHz
3.033 kHz
5.037 MHz

Transmit Freq Ermor
= dB Bandwidih

#VBW 220 kHz

Total Power

OBW Power
x dB

TS Py IS, TS

Rasis Spd Monds

Argikialds 1O0M00

Rusis Davica: BTS

Span 7.5 MHz L
SW’EEP 1,667 mis

29.4 dBm

89.00 %
-26.00 dB

Agitent St Rrsbrer - Dccsphed BW
o
Center Freg 1. 752500000 GHz
HIF el e

Ref Offat 556 08
Ref 30,00 dBm

{center 1.753 GHz
[#Res BW 75 kHz
Occupied Bandwidth
4.4786 MHz
4419 kHz
4.978 MHz

Transmit Freq Ermor
x dB Bandwidth

Cantar Frig: 1.7E2500000 GHx
= Trig Fras Run
e 44 S8

#VBW 220 kHz

Total Power

OBW Power
x dB

L T A 1%, X1

Rsdis St None

Argikialds 1O0M00

Rusis Davica: BTS

Span 7.5 MHz L
SW’EEP 1,667 mis

28.4 dBm

69.00 %
-26.00 dB

LTE Band 4 / 5MHz / 16QAM - RB Size 25

TRF-RF-230(00)141110
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A &
Canbas Freq: 1732500000 GH:
= 1Hg: Fras Run Argikialds 1O0M00
HIF el e Ararc &4 88

Ref Offat 556 08
Ref 30,00 dBm

lcenter 1.733 GHz

[#Res BW 47 kHz #VBW 130 kHz

Occupied Bandwidth Total Power

2.6899 MHz
1.471 kHz OBW Power
2.957 MHz x dB

Transmit Freq Ermor
= dB Bandwidih

MRS Py I3, TS

Rusis Spd Mands

Rusis Davica: BTS

Span 4.5 MHz
SW’EEP 2,533 mis

29.7 dBm

89.00 %
-26.00 dB

dugiient Spactrom Anabgrer - rcepied BW
e ’

Canbas Friq: 1752500000 GH:
= 1H: Fras Run Argikialds 1O0M00

Center Fregq 1, 753500000 GHz
HIF el e Ararc &4 88

Ref Offat 556 08
Ref 30.00 dBm

lcenter 1.754 GHz

[#Res BW 47 kHz #VBW 130 kHz

Occupied Bandwidth Total Power
2.6981 MHz
2,950 kHz OBW Power

2.975 MHz x dB

Transmit Freq Ermor
x dB Bandwidth

L1510 A M 1%, X1

Radis Srd Maonds

Rusis Davica: BTS

Span 4.5 MHz
SW’EEP 2,533 mis

28.6 dBm

69.00 %
-26.00 dB

LTE Band 4 / 3MHz / 16QAM - RB Size 15

TRF-RF-230(00)141110
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Cantas Frig: 1.710700000 GHx
= Trig Fras Run

HIF el e Ararc &4 88

Ref Offst 556 0B
Ref 30.00 dBm

{center 1.711 GHz

[#Res BW 22 kHz #VBW 62 kHz

Occupied Bandwidth Total Power

1.0880 MHz
-50 Hz
1.258 MHz

OBW Power
x dB

Transmit Freq Ermor
= dB Bandwidih

L1550 Pt Mgy £, IS

Risdas Sté: Hone

Argikialds 1O0M00

Rusis Davica: BTS

Center Freq
1. 110700000 GHx

Span 2.1 MHz
SH'E'E'FI 54 ms

29.4 dBm

89.00 %
-26.00 dB

dugiient Spactrom Anabgrer - rcepied BW
e

Cantas Frig: 1.710700000 GHx
= Trig Fras Run
e 44 S8

Center Freg 1. 710700000 GHz

HIF el e

Ref Offst 556 0B
Ref 30.00 dBm

{center 1.711 GHz

[#Res BW 22 kHz #VBW 62 kHz

Occupied Bandwidth Total Power
1.0895 MHz
3.048 kHz

1.280 MHz

OBW Power
x dB

Transmit Freq Ermor
x dB Bandwidth

LI O M M 1%, X1

Rasis Srd Monds

Argikialds 1O0M00

Rusis Davica: BTS

Center Freq
1. 110700000 GHx

Span 2.1 MHz
SH'E'E'FI 54 ms

28.6 dBm

69.00 %
-26.00 dB

LTE Band 4 / 1.4MHz / 16QAM - RB Size 6

TRF-RF-230(00)141110
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8.2 PEAK TO AVERAGE RATIO
8.2.1 LTE Band 13

gitent Spetrom Anatgrer . Power Sat OL5F
0 EE R e
Cemter Freq TE2,000000 MHz Cantas Freq: TH2.DO00CK0 Lz Rydis Spd Nome
= TH Fras Run Caurasd 00 MO.00 Mpr
B Gl e EArarc &4 88

2 ] Gaussiar
Average Power Sha "";h assian

21.82 dBm
44.45 % at 0dB

0.001

0.0001 % I[’i =
Info BW 10.000 MHz

LTE Band 13/ 10MHz / QPSK - RB Size 50

digilent Spactrom Anabgrer - Power Sat DD
T E - 3 2 L e P00 M 11, ATTS
Center Freq 782,000000 MHz Cantas Freq; TE2000000 iz Rasis Spd- Noms

= 1Hg: Fras Run Couran] 00 MO00 Mg

HIF Gl e RArarc 44 98

5] = Gaussiar
Average Power Sha "";h assian

20.75 dBm
4282%at0dB] 10%

0.001

0.0001 % I[’i =
Info BW 10.000 MHz

LTE Band 13/ 10MHz / 16QAM - RB Size 50

TRF-RF-230(00)141110 Page 36/ 81
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igitent Spectrom Anabgrer - Power Sat OL0F
i i - -
Center Freq 779, 500000 MHz Cantas Frieq: TTS.500000 btz Rbis Spd Mome
= 1Hg: Fras Run Couran] 00 MO00 Mg
HiT G, o Arar 44 88

[ ] O M b g 11, TS

L&) = Gaussial
Average Power Sha ""ih assian

21.82 dBm
44.66 % at 0dB

0.001

0.0001 % I[’i =
I-nfr.- BW 5.0000 MHz

LTE Band 13/ 5MHz / QPSK - RB Size 25

gt Spectrom Anabgrer . Power Sat OE0F
.:_ 1l T - » ] LT Py B, XIS
Center Freq 784.500000 MHz Cantes Fres: T84.600000 iz Rssie Std None

= TH Fras Run Caurasd 00 MO.00 Mpr
Bl Gt e e 44 S8

Average Power Sha _';EG.'.IJ.-‘:-I:IEI
20.82 dEBm
42.85 % at 0dB

0.001

0.0001 %'
{

0 dB
Info BW 5 0000 MHz
=
LTE Band 13 /5MHz / 16QAM - RB Size 25
TRF-RF-230(00)141110 Page 37 / 81
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8.2.2 LTE Band 4

digilent Spactrom Anabgrer - Power Sat DD
8 -

Center Freg 1, 745000000 GHz

Average Power

0 ] & ? L2 LA M M 1%, 01
Canpas Frig: 1. 745000000 GHz Rushs Srd Hons
== THHE: Fras Run Caurae2 .00 M0G0 Mt
e 44 S8

HIF Gl e

Gaussian

100 ":-i

22.32 dBm
46.80 % at 0dB] 10%

100 %
10 %

0.1%

2 40 dB
434 dB

0.001

0.0001 % I[’i =
Info BW 25,000 MHz

digilent Spactrom Anabgrer - Power Sat DD
8 -

Center Freg 1, 745000000 GHz

Average Power

21.57 dBm

LTE Band 4 / 20MHz / QPSK - RB Size 100

h d & 2 LF 7 L AM M 15, 01
Canpas Frig: 1. 745000000 GHz Rudis Std Hons
== THHE: Fras Run Caurae2 .00 M0G0 Mt

HIF Gl e EArarc &4 88

Gaussian

100 W

44.39% at0dB] 10%

100 %
10 %

0.1 %

001 %

0.001 %

2.94 dB

492

4

0.0001 % 7.42dB 0.001 %

Peak

28.01 dBm

0.0001 % I[’i =
Info B 25,000 MHz

LTE Band 4 / 20MHz / 16QAM - RB Size 100

TRF-RF-230(00)141110
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igilend Spurirom Rnabyier . Powes St DEDF

T HEE D1 F O 1T SN0 0 A ey 15, 21

Center Fregq 1,732500000 GHz Cantes Freq: 1 TI2500000 GHz Rasis Sré Nonas
= 1Hg: Fras Run Couran] 00 MO00 Mg

HIF Gl e EArarc &4 88

L&) = Gaussial
Average Power Sha ""ih assian

22.70 dBm
46.39 % at 0dB

243 dB
4.40 dB

0.001

0.0001 % I[’i =
Info BW 25,000 MHz

LTE Band 4 / 15MHz / QPSK - RB Size 75

Agitent St Arabyrer . Power Sat OL0F
T N BT F O T 1440 M B 1L, 1
Center Fregq 1,732500000 GHz Cantar Frag: 1732500000 GHz Rasis Sté Hons
= 1Hg: Fras Run Couran] 00 MO00 Mg

HIF Gl e EArarc &4 88

5] = Gaussiar
Average Power Sha "";h assian

21.82dBm
44.31 % at 0dB

> dB

7.24 dB 0.001 %
35dB
2817 dBm

0.0001 % I[’i =
Info BW 25000 MHz

LTE Band 4 / 15MHz / 16QAM - RB Size 75

TRF-RF-230(00)141110
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igilend Spurirom Rnabyier . Powes St DEDF
8 b

1 R T 1T I e s X, 1
Center Freq 1, 732500000 GHz Cantas Freq: 1 TI2500000 GHz Rudis Spd Noms
= 1Hg: Fras Run Couran] 00 MO00 Mg

HIF Gl e EArarc &4 88

L&) = Gaussial
Average Power Sha ""ih assian

22 66 dBm
46.43 % at 0dB 10%)

10.0 % 241 dB
1.0% 4.48 dB
01% 5.54 dB
6.11 dB
6.4 dB

% 6.71dB 0.001

0.0001 -r,'l-,i =
I-rn:n BW 10.000 MHz

LTE Band 4 / 10MHz / QPSK - RB Size 50

Agitent St Arabyrer . Power Sat OL0F
T N BT F O LELTE A0 M P 1L, 1
Center Fregq 1,732500000 GHz Cantar Frag: 1732500000 GHz Rasis Sté Nons
= 1Hg: Fras Run Couran] 00 MO00 Mg

HIF Gl e EArarc &4 88

5] = Gaussiar
Average Power Sha "";h assian

21.78 dBm
43.99 % at 0dB 10 %|

0.0001 % i 0.001

Peak

0.0001 % I[’i =
Info BW 10.000 MHz

LTE Band 4 / 10MHz / 16QAM - RB Size 50

TRF-RF-230(00)141110
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igilend Spurirom Rnabyier . Powes St DEDF

o - R T %
Center Freg 1. 732500000 GHz Canter Freq: 1732500000 GHz
== THHE: Fras Run Caurae2 .00 M0G0 Mt
B Gl e EArarc &4 88

L&) = Gaussial
Average Power Sha "";h assian
[

22,79 dBm
46.15 % at 0dB

= 0,001 "%
5 dB
28 44 dBm .
0.0001 % T
Info BW S 0000 MHz

1K M [5, 1135

1L s
Rasiis Spd Mands

LTE Band 4 / 5MHz / QPSK - RB Size 25

digilent Spactrom Anabgrer - Power Sat DD
" P BT F YT M0 2 A B %), T
Center Freq 1, 732500000 GHz Cantas Freq: 1 TI2500000 GHz Rsis Spd Noms
= 1Hg: Fras Run Couran] 00 MO00 Mg

HIF Gl e EArarc &4 88

Average Power Sha _';EG.'.IJ.-‘:-I:IEI
21.91 dEBm
43.88 % at 0dB

0.001

28.31 dBm

0.0001 -r,'l-,i =
I-rn:n BW 5 0000 MHz

LTE Band 4 / 5MHz / 16QAM - RB Size 25

TRF-RF-230(00)141110
Copyright © 2015, DT&C Co., Ltd.

Page 41/ 81



DTNC1503-00940

YZP-VL2000
DRTFCC1503-0068(2)

igilend Spurirom Rnabyier . Powes St DEDF
B F T :
Center Freg 1, 732500000 GHz Cantas Freeq: 1732500000 GHz
= 1Hg: Fras Run Couran] 00 MO00 Mg
i Gl e e &4 88

L&) = Gaussial
Average Power Sha "";h assian
[

22.90 dBm
46.69 % at 0dB] 10%

100 % 241 dB
51 dB

0.001

0.0001 -r,'l-,i =
I-rn:n BW 30000 MHz

110 L0 P S, TS

i Til s
Rasis Spd Mands

LTE Band 4 / 3MHz / QPSK - RB Size 15

digilent Spactrom Anabgrer - Power Sat DD
.:_ 1l T 11 F Y 7 ol NS UL T RL L
Center Freq 1, 732500000 GHz Cantas Freq: 1 TI2500000 GHz Rudis Spd Noms
= 1Hg: Fras Run Couran] 00 MO00 Mg

HIF Gl e EArarc &4 88

5] = Gaussiar
Average Power Sha "";h assian

21.90 dBm
43.87 % at0dB] 10%

100 % 254 dB

10 %

0.0001 % T7.44 dB 0.001

0.0001 -r,'l-,i =
I-rn:n BW 3.0000 MHz

LTE Band 4 / 3MHz / 16QAM - RB Size 15

TRF-RF-230(00)141110
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igilend Spurirom Rnabyier . Powes St DEDF
T OTE T YT (R0 27 L0 4 b 11, 12
Center Fregq 1,732500000 GHz Cantes Freq: 1 TI2500000 GHz Rasfis Sré None
= 1Hg: Fras Run Couran] 00 MO00 Mg

HIF Gl e EArarc &4 88

L&) = Gaussial
Average Power Sha ""ih assian

22.87 dBm =
46.64 % at 0dB '

2 48 dB
461 dB

0.001

0.0001 -r,'l-,i =
I-m:n BW 15000 MHz

LTE Band 4 / 1.4MHz / QPSK - RB Size 6

digilent Spactrom Anabgrer - Power Sat DD
.:_ 1l T 11 F Y 7 [ i M Ly 1L XIS
Center Freq 1, 732500000 GHz Cantas Freq: 1 TI2500000 GHz Rsis Spd- Noms
= 1Hg: Fras Run Couran] 00 MO00 Mg

HIF Gl e EArarc &4 88

Average Power Sha _';EG.'.IJ.-‘:-I:IEI
21.90 dEBm
43.50 % at 0dB

0.001

0.0001 %'
{

0 dB
Info BW 1 5000 MHz
=
LTE Band 4/ 1.4MHz / 16QAM - RB Size 6
TRF-RF-230(00)141110 Page 43 / 81

Copyright © 2015, DT&C Co., Ltd.



YZP-VL2000
DTNC1503-00940 DRTFCC1503-0068(2)

8.3 BAND EDEG EMISSIONS(Conducted)

Note: All bandwidths, RB configurations, and modulations were investigated. The worst case test results
are reported below.

8.3.1 LTE Band 13

- Lower Band Edge

#hyg Typs: RMS

PR anl e 1T Fres Run
W i | e e M 48

Rl OfMasf E.41 dB
Ref 30,00 dBm

Start 767.00 MHz - ] Stop 787.00 MHz
#Res BW 100 kHz #VEW 300 kHz #Sweep 1.000 s (1001 pts)

LTE Band 13/ 10MHz / QPSK - RB Size/Offset (1/0)

- Lower Extended Band Edge

Byg Type: RMS
PR anl e 1T Fres Run
W Gl ww e M 48

Rl OfMasf E.41 dB
Ref 30,00 dBm

Start 756,80 MHz - ] Stop 776.90 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.000 s (1001 pts)

LTE Band 13 / 10MHz / QPSK - RB Size/Offset (25/0)

TRF-RF-230(00)141110 Page 44 / 81
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- Lower (763 ~ 775 MHz)

gitont Spactrm Anshyrer - Sewpt 44
g f

CED T
Center Freg 769000000 MHz Bhvg Typa, RS
IHLE Wide g 1T Frae Run
i Gl ww hrarc &4 88

Rl Qe £33 dB
Ref 30,00 dBm

IStart 763.000 MHz - B - Stop 775,000 MHz
lsRes BW 6.2 kHz #VEBW 18 kHz #Sweep 2.000 s (1001 pts)

LTE Band 13 / 10MHz / QPSK - RB Size/Offset (25/0)

TRF-RF-230(00)141110 Page 45/ 81
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- Upper Band Edge

3
E'l'.n'lﬂl Freg 787000000 MH.r Bhyg Type; RS
= Trig Fras Run

Rl Offeef £.43 4B
Ref 30,00 dBm

emer 7H7.00 MHz - - - ]  Span 20.00 MHz
#Res BW 100 kHz #VEW 300 kHz #Sweep 1.000 s (1001 pts)

LTE Band 13 / 10MHz / 16QAM - RB Size/Offset (1/49)

- Upper Extended Band Edge

3
E'l'.n'lﬂl Freg 791.600000 MHz Bhyg Type: RIS
NG Wide —e— 17 Fres Run
i Gl ww Ararc &4 88

Rl Offeef E.45 dB
Ref 30,00 dBm

{Start 787,100 MHz B - B ' Stop 706,100 MHz
#Res BW 100 kHz #VEW 300 kHz #Sweep 1.000 s (1001 pts)

LTE Band 13/ 10MHz / QPSK - RB Size/Offset (25/25)

TRF-RF-230(00)141110
Copyright © 2015, DT&C Co., Ltd.
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- Upper (793 ~ 805 MHz)

lghiond Lpacirom hnalgrer - Sewpd 40

VHUE Wide g 1T Fraee Run
W i | e hrae &4 88

Rl Offeef £.44 dB
Ref 30,00 dBm

Start 792,000 MHz
#Res BW 6.2 kHz VEW 18 kHz

#hyg Typs: RMS

Stop £05,000 MHz
#Sweep 2.000 s (1001 pts)

LTE Band 13/ 10MHz / QPSK - RB Size/Offset (50/0)

TRF-RF-230(00)141110
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- Lower Band Edge

3
E‘l’.n'lﬂl Freg 777000000 MHz Bhyg Type: RIS
NG Wide —e— 17 Fres Run
i Gl ww Ararc &4 88

Rl OfMasf £.41 dB
Ref 30,00 dBm

emer 777.000 MHz - - - ]  Span 10.00 MHz
#Res BIW 51 kHz #VEW 150 kHz #Sweep 1.000 s (1001 pts)

LTE Band 13 / 5MHz / QPSK - RB Size/Offset (1/0)

- Lower Extended Band Edge

3
E'l'.n'lﬂl Freg 774.400000 MHz Bhyg Type: RIS
NG Wide —e— 17 Fres Run
i Gl ww Ararc &4 88

Rl OfMasf £.41 dB
Ref 30,00 dBm

{Start 771.900 MHz - - - ] Stop 776,900 MHz
#Res BW 100 kHz #VEW 300 kHz #Sweep 1.000 s (1001 pts)

LTE Band 13 / 5MHz / 16QAM - RB Size/Offset (1/0)

TRF-RF-230(00)141110
Copyright © 2015, DT&C Co., Ltd.
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~ Lower (763 ~ 775 MHz)

3
E‘l’.n'lﬂl Freg F69.000000 MHz Bhyg Type; RS
IHLE Wide g 1T Frae Run
i Gl ww hrarc &4 88

Rl Qe £33 dB
Ref 30,00 dBm

PR TR

{Start 763.000 MHz - - - ] Stop 775,000 MHz
#Res BW 6.2 kHz #VEBW 18 kHz #Sweep 3.000 s (1001 pts)

LTE Band 13 / 5MHz / QPSK - RB Size/Offset (25/0)

- Upper Band Edge

3
E'l'.n'lﬂl Freg F8T.000000 MHz Bhyg Type: RIS
NG Wide —e— 17 Fres Run
i Gl ww Ararc &4 88

Rl Offeef £.43 4B
Ref 30,00 dBm

emer 7H7.000 MHz - - - ]  Span 10.00 MHz
l#Res BIW 51 kHz #VEW 150 kHz #Sweep 1.000 s (1001 pts)

LTE Band 13 / 5MHz / QPSK - RB Size/Offset (1/24)

TRF-RF-230(00)141110
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- Upper Extended Band Edge
Center Freq 789600000 MHz __ R #hyg Typs: RIS

I G i | e Ararc &4 88

Rl Offeef £.44 dB
Ref 30,00 dBm

{Start 787,100 MHz B - B ' Stop 702.100 MHz
#Res BW 100 kHz #VEW 300 kHz #Sweep 1.000 s (1001 pts)

LTE Band 13 / 5MHz / 16QAM - RB Size/Offset (1/24)

- Upper (793 ~ 805 MHz

dgiient Spactrom Anabgrer - Sept 44
e

U 3
Center Freg 799000000 MHz Bhyg Type; RS
IHLE Wide g 1T Frae Run
i Gl ww hrarc &4 88

Rl Offeef £.44 dB
Ref 30,00 dBm

{Start 793.000 MHz - - - ] Stop £05,000 MHz
#Res BW 6.2 kHz #VEBW 18 kHz #Sweep 3.000 s (1001 pts)

LTE Band 13/ 5MHz / 16QAM - RB Size/Offset (12/6)

TRF-RF-230(00)141110
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8.3.2 LTE Band 4

- Lower Band Edge

dgiient Spactrom Anabgrer - Sept 44
e

U 3
Center Freg 1. 710000000 GHz Bhyg Type; RS
V0 § s == T Fraes Run
i Gl ww Ararc &4 88

Rl Offeef £.55 dB
Ref 30,00 dBm

Lnier 1.71000 GHz B - B ' " Span 40.00 MHz
#Res BW 200 kiz #VEW 620 kHz #Sweep 1.000 s (1001 pts)

LTE Band 4 / 20MHz / QPSK - RB Size/Offset (1/0)

- Lower Extended Band Edge
Center Freq 1,699500000 chr ____ [ #hyg Typs: RIS

I G i | e Ararc &4 88

Rl Offeef £.55 dB
Ref 30,00 dBm

{Start 1.600000 GHz B - B ' “Stop 1.708000 GHz
#Res BW 1.0 MHz #VEW 3.0 MHz #Sweep 1.000 s (1001 pts)

LTE Band 4 / 20MHz / QPSK - RB Size/Offset (50/0)

TRF-RF-230(00)141110 Page 51/ 81
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- Upper Band Edge

3
E‘l’.n'lﬂl Freg 1, 755000000 GHz Bhyg Type; RS
PRt | gl —ae= TP Fras Run
i Gl ww Ararc &4 88

Rl Offeef £.55 4B
Ref 30,00 dBm

emer 1.75500 GHz - - - ]  Span 40.00 MHz
#Res BW 200 kHz #VEW 620 kHz #Sweep 1.000 s (1001 pts)

LTE Band 4 / 20MHz / QPSK - RB Size/Offset (1/99)

- Upper Extended Band Edge

3
E‘l’.n'lﬂl Freg 1, 765500000 GHz Bhyg Type; RS
PRt | gl —ae= TP Fras Run
i Gl ww Ararc &4 88

Rl Offeef £.55 4B
Ref 30,00 dBm

iStart 1.756000 GHz B - B ' “Stop 1.775000 GHz
{#Res BW 1.0 MHz #VEW 3.0 MHz #Sweep 1.000 s (1001 pis)

LTE Band 4 / 20MHz / QPSK - RB Size/Offset (50/50)
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- Lower Band Edge
Center Freq 1, 710000000 chr ____ [ #hyg Typs: RIS

I G i | e Ararc &4 88

Rl Offeef £.55 dB
Ref 30,00 dBm

Lnier 1.71000 GHz B - B ' "~ Span 30.00 MHz
#Res BW 150 kHz #VEW 470 kHz #Sweep 1.000 s (1001 pts)

LTE Band 4 / 15MHz / 16QAM - RB Size/Offset (1/0)

- Lower Extended Band Edge

U 3
Center Freg 1. 702000000 GHz Bhyg Type; RS
V0 § s == T Fraes Run
i Gl ww Ararc &4 88

Rl Offeef £.55 dB
Ref 30,00 dBm

iStart 1.605000 GHz B - B ' “Stop 1.708000 GHz
{#Res BW 1.0 MHz #VEW 3.0 MHz #Sweep 1.000 s (1001 pis)

LTE Band 4 / 15MHz / QPSK - RB Size/Offset (36/0)
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- Upper Band Edge
et Spaciriom Anatyrer - Sept
A )
Center Freg 1. 755000000 GHz Bhvg Typa, RS
P §aui —e— 10 Fras Run

I G i | e Ararc &4 88

Rl Offeef £.55 4B
Ref 30,00 dBm

Lnier 1.75500 GHz B - B ' "~ Span 30.00 MHz
#Res BW 150 kHz #VEW 470 kHz #Sweep 1.000 s (1001 pts)

LTE Band 4 / 15MHz / QPSK - RB Size/Offset (1/74)

- Upper Extended Band Edge

U 3
Center Freg 1. 763000000 GHz Bhyg Type; RS
V0 § s == T Fraes Run
i Gl ww Ararc &4 88

Rl Offeef £.55 4B
Ref 30,00 dBm

iStart 1.756000 GHz B - B ' “Stop 1.770000 GHz
{#Res BW 1.0 MHz #VEW 3.0 MHz #Sweep 1.000 s (1001 pis)

LTE Band 4 /15MHz / QPSK - RB Size/Offset (36/39)
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- Lower Band Edge
Center Freq 1, 710000000 chr ____ [ #hyg Typs: RIS

I G i | e Ararc &4 88

Rl Offeef £.55 dB
Ref 30,00 dBm

Lnier 1.71000 GHz B - B '  Span 20.00 MHz
#Res BW 100 kiz #VEW 300 kHz #Sweep 1.000 s (1001 pts)

LTE Band 4 / 10MHz / QPSK - RB Size/Offset (25/0)

- Lower Extended Band Edge

o - %
Center Freg 1. 704500000 GHz Bhyg Type; RS
V0 § s == T Fraes Run
i Gl ww Ararc &4 88

Rl Offeef £.55 dB
Ref 30,00 dBm

{Start 1.700000 GHz B - B ' “Stop 1.708000 GHz
{#Res BW 1.0 MHz #VEW 3.0 MHz #Sweep 1.000 s (1001 pis)

LTE Band 4 / 10MHz / QPSK - RB Size/Offset (25/0)

TRF-RF-230(00)141110 Page 55/ 81
Copyright © 2015, DT&C Co., Ltd.



YZP-VL2000
DTNC1503-00940 DRTFCC1503-0068(2)

- Upper Band Edge
et Spaciriom Anatyrer - Sept
A )
Center Freg 1. 755000000 GHz Bhvg Typa, RS
P §aui —e— 10 Fras Run

I G i | e Ararc &4 88

Rl Offeef £.55 4B
Ref 30,00 dBm

Lnier 1.75500 GHz B - B '  Span 20.00 MHz
#Res BW 100 kHz #VEW 300 kHz #Sweep 1.000 s (1001 pts)

LTE Band 4 / 10MHz / QPSK - RB Size/Offset (25/25)

- Upper Extended Band Edge

U 3
Center Freg 1. 760500000 GHz Bhyg Type; RS
V0 § s == T Fraes Run
i Gl ww Ararc &4 88

Rl Offeef £.55 4B
Ref 30,00 dBm

iStart 1.756000 GHz B - B ' “Stop 1.765000 GHz
{#Res BW 1.0 MHz #VEW 3.0 MHz #Sweep 1.000 s (1001 pis)

LTE Band 4 / 10MHz / QPSK - RB Size/Offset (25/25)
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- Lower Band Edge

E'l'.ll'lul Freg 1, 710000000 GHz

'
#hyg Typs: RMS

I'HL: Wylde —&— Trig: Fras Run

I G i | e

Rl Offeef £.55 dB
Ref 30,00 dBm

t'niEl' 1.710000 GHz
P5 BW 51 kHz

#WBW 150 kHz

Ararc &4 88

" Span 10.00 MHz
#Sweep 1.000 s (1001 pts)

LTE Band 4 / 5MHz / QPSK - RB Size/Offset (1/0)

- Lower Extended Band Edge

o
Center Freg 1, FOBS00000 GHz

HIF el e

Ref 30.00 dBm___

{center 1.700 GHz
lsRes BW 39 kHz

Channel Power

-19.88 dBm /1 MHz

== Trig Fres Run

r ] & 1L L0 PO My 1%, YIS
Cantas Frig: 1706500000 GHx Rushis Std Hons
Al 100100

Ararc &4 88 Rusis Davica: BTS

Epan 5 MHz L
SW’EEP 5133 ms

SVBW 39 kHz
Power Spectral Density

-79.88 dBm 4z

LTE Band 4 / 5MHz / QPSK - RB Size/Offset (25/0)

TRF-RF-230(00)141110
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- Upper Band Edge

E'l'.ll'lul Freg 1, 755000000 GHz

'
#hyg Typs: RMS

THO: Wide ~— 179 Fres Run

I G i | e

Rl Offeef £.55 4B
Ref 30,00 dBm

t'm.El' 'Ii ) JJDEIJ GH
#5 BW 31 kHz

#WBW 150 kHz

Ararc &4 88

" Span 10.00 MHz
#Sweep 1.000 s (1001 pts)

LTE Band 4 / 5MHz / QPSK - RB Size/Offset (1/24)

- Upper Extended Band Edge

o
Center Freg 1. 756500000 GHz

HIF el e

Ref 30.00 dBm___

lcenter 1.757 GHz
lsRes BW 39 kHz

Channel Power

-20.37 dBm 11 MHz

== Trig Fres Run

r ] & 1L Py 1S, TS
Cantas Frig: 1.756500000 GHE Rashs Srd Hons
Al 100100

Ararc &4 88 Rusis Davica: BTS

Epan 5 MHz L
SW’EEP 5133 ms

SVBW 39 kHz
Power Spectral Density

-80.37 dBm /Hz

LTE Band 4 / 5MHz / QPSK - RB Size/Offset (25/0)

TRF-RF-230(00)141110
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- Lower Band Edge

E'l'.ll'lul Freg 1, 710000000 GHz

'
#hyg Typs: RMS

I'HL: Wylde —&— Trig: Fras Run

I G i | e

Rl Offeef £.55 dB
Ref 30,00 dBm

t'niEl' 1.710000 GHz
P5 BW 30 kHz

#WVEBW 91 kHz

Ararc &4 88

"~ Span 6.000 MHz
#Sweep 1.000 s (1001 pts)

LTE Band 4 / 3MHz / QPSK - RB Size/Offset (1/0)

- Lower Extended Band Edge

o
Center Freg 1, FOBS00000 GHz

HIF el e

Ref 30.00 dBm___

{center 1.700 GHz
lsRes BW 39 kHz

Channel Power

-19.13 dBm 11 MHz

== Trig Fres Run

r ] & T 100 P My TS, XIS
Cantas Frig: 1706500000 GHx Rashs Std Hons
Al 100100

Ararc &4 88 Rusis Davica: BTS

Epan 5 MHz L
SW’EEP 5133 ms

SVBW 39 kHz
Power Spectral Density

-79.13 dBm =z

LTE Band 4 / 3MHz / QPSK - RB Size/Offset (15/0)
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- Upper Band Edge

E'l'.ll'lul Freg 1, 755000000 GHz

'
#hyg Typs: RMS

THO: Wide ~— 179 Fres Run

I G i | e

Rl Offeef £.55 4B
Ref 30,00 dBm

t'niEl' 1.755000 GHz
P5 BW 30 kHz

#WVEBW 91 kHz

Ararc &4 88

"~ Span 6.000 MHz
#Sweep 1.000 s (1001 pts)

LTE Band 4 / 3MHz / QPSK - RB Size/Offset (1/14)

- Upper Extended Band Edge

o
Center Freg 1. 756500000 GHz

HIF el e

Ref 30.00 dBm___

lcenter 1.757 GHz
lsRes BW 39 kHz

Channel Power

-19.64 dBm 11 MHz

== Trig Fres Run

r ] & US4 LT Py 13, TS
Cantas Frig: 1.756500000 GHE Rushs Srd Hons
Al 100100

Ararc &4 88 Rusis Davica: BTS

Epan 5 MHz L
SW’EEP 5133 ms

SVBW 39 kHz
Power Spectral Density

-79.64 dBm /Hz

LTE Band 4 / 3MHz / QPSK - RB Size/Offset (15/0)

TRF-RF-230(00)141110
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- Lower Band Edge

E'l'.n'lﬂl Freq 1, 710000000 GHz

'
#hyg Typs: RMS

I'HL: Wylde —&— Trig: Fras Run

I G i | e

Rl Offeef £.55 dB
Ref 30,00 dBm

t'niEl' 1.710000 GHz
P5 BW 13 kHz

#WVEBW 47 kHz

Ararc &4 88

" Span 5.000 MHz
#Sweep 1.000 s (1001 pts)

LTE Band 4 / 1.4MHz / QPSK - RB Size/Offset (3/0)

- Lower Extended Band Edge

E'l'.n'lﬂl Freg 1, FDES00000 GHz

'
#hyg Typs: RMS

Vo | asl —# 179 Fres Run

I G i | e

Rl Offeef £.55 dB
Ref 30,00 dBm

{Start 1.704000 GHz
Res BW 1.0 MHz

#VEW 3.0 MHz

Ararc &4 88

“Stop 1.708000 GHz
#Sweep 1.000 s (1001 pis)

LTE Band 4 / 1.4MHz / 16QAM - RB Size/Offset (3/1)

TRF-RF-230(00)141110
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- Upper Band Edge

'
#hyg Typs: RMS

E‘l’.n'lﬂl Freq 1, 755000000 GHz
THO: Wide ~— 179 Fres Run
I G i | e Ararc &4 88
Ral Ofesl 695 4B
Rel 30.00 d&m

" Span 5.000 MHz
#Sweep 1.000 s (1001 pts)

t'm.El' 'Ii i JJDEIJ GH

P5 BW 13 kHz #WVEBW 47 kHz

LTE Band 4 / 1.4MHz / QPSK - RB Size/Offset (3/3)

- Upper Extended Band Edge

3
E'l'.n'lﬂl Fregq 1, 758500000 GHz Bhyg Type; RS
V0 §gmi == 170 Fras Run

I G i | e Ararc &4 88

Rl Offeef £.55 4B
Ref 30,00 dBm

“Stop 1.761000 GHz
#Sweep 1.000 s (1001 pis)

{Start 1.756000 GHz

!#‘Ftes BW 1.0 MHz #VEW 3.0 MHz

LTE Band 4 / 1.4MHz / QPSK - RB Size/Offset (3/0)

TRF-RF-230(00)141110
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8.4 SPURIOUS AND HARMONICS EMISSIONS(Conducted)

Note: All bandwidths, RB configurations, and modulations were investigated. The worst case test results

are reported below.
8.4.1 LTE Band 13

dgiient Spactrom Anabgrer - Sept 44

e

Center Freq 5015000000 GHz

PR sl Lg.

I G i | e

Rl Dffast 765 dB
_Ref 34.00 dBm

]
J
1

{start 30 MHz
t=n 1.0 MHz

L.'-.

"

G = O O B ek

#VEW 3.0 MHz

v
Bhyg Type: RIS

Trig: Fras Run

e &1 08

Stop 10,000 GHz

gitont Spactrm Anshyrer - Sewpt 44

e

Center Freq 5015000000 GHz

PR sl Lg.

I G i | e

Rl Dffast 765 dB
_Ref 34.00 dBm

:
J
1

{start 30 MHz
=R 1.0 MHz

L.'-.

"

G = O O B ek

#VEBW 3.0 MHz

LTE Band 13/ 10MHz / QPSK - RB Size/Offset (25/12)

v
Bhyg Type: RIS

Trig: Fras Run

e &1 08

Stop 10,000 GHz

LTE Band 13 / 10MHz / 16QAM - RB Size/Offset (1/49)

TRF-RF-230(00)141110
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Agikent Spactrm Anatyrer - Sewpd 4
8 b

3
Center Freg 5 015000000 GHz Bhyg Type; RS

]
|
|

o

s

= RO N e

{start 30 MHz
BW 1.0 MHz

| B

PR hand e TTGE Fres Run
I G i | e Ararc &7 98

Rl Dffast 765 dB
_Ref 34.00 dBm

Stop 10,000 GHz

dgiient Spactrom Anabgrer - Sept 44
8 -

3
Center Freg 5 015000000 GHz Bhyg Type; RS

o

s

Wﬂ"ﬂﬂh“‘“‘

{start 30 MHz ]
BW 1.0 MHz #VBW 1.0 MHz

PR hand e TTGE Fres Run
I G i | e Ararc &7 98

Rl Dffast 765 dB
_Ref 34.00 dBm

Stop 10,000 GHz

LTE Band 13/ 5MHz / 16QAM - RB Size/Offset (12/6) — Low Channel

LTE Band 13 / 5MHz / 16QAM - RB Size/Offset (1/0) — High Channel

TRF-RF-230(00)141110
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8.4.2 LTE Band 4

gitont Spactrm Anshyrer - Sewpt 44
8 b

Center Freq 5015000000 GHz
Frct lasl g T7I0 Fres Run

I G i | e Ararc &7 98

Rl Dffast .05 9B
Ref 34.00 dBm

|

]
|
|

{start 30 MHz ]
{=Res BW 1.0 MHz #VBW 1.0 MHz

o

| B

1.720 66 GHz | 1942 dgm|
3041 68 GHz | 2643 dBem |
J.242 08 GHz | =18 dBm |

G = O O B ek

SRR i 1%, 1S

'
#hyg Typs: RMS

Stop 10,000 GHz

Freguency

Auto Tune

dgiient Spactrom Anabgrer - Sept 44
8 -

Center Freg 14000000000 GHz
PR tasl g T7IQ Fres Run

I G i | e Ehmar 20 S5

] Rl Dffast 556 48
| Ref 19.95 dBm

[Start 10.000 GHz
[FRes BW 1.0 MHz #VEBW 3.0 MHz

16018 6 GHz| 44 B4 dBem |
1EATI B GHz | 4503 dBm |
15636 6 GHz | =45.04 dBm

O G O B k= !

'
#hyg Typs: RMS

Stop 18.000 GHz
21,33 ms (40001 pis)

LTE Band 4 / 20MHz / 16QAM - RB Size/Offset (100/0) — Low Channel

LTE Band 4 / 20MHz / 16QAM - RB Size/Offset (100/0) — Low Channel

TRF-RF-230(00)141110
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Agikent Spactrm Anatyrer - Sewpd 4
8 b

Center Freq 5015000000 GHz
Frct lasl g T7I0 Fres Run

I G i | e Ararc &7 98

Rl Dffast .05 9B
Ref 34.00 dBm

|

]
|
|

{start 30 MHz
=FRes BW 1.0 MHz

E

| B

= RO N e

'
#hyg Typs: RMS

Stop 10,000 GHz

dgiient Spactrom Anabgrer - Sept 44
8 -

Center Freg 14000000000 GHz
PR tasl g T7IQ Fres Run

I G i | e Arare 20 88

] Rl Dffast 556 48
| Ref 19.95 dBm

[Btart 10.000 GHz
=Res BW 1.0 MHz

#VEBW 3.0 MHz

16,787 0 GHz |
16314 6 GHz |
15081 & GHz |

4457 i |
44,95 dgm |
<46.00 dEim |

'
#hyg Typs: RMS

Stop 18.000 GHz

LTE Band 4 / 20MHz / 16QAM - RB Size/Offset (50/0) — High Channel

LTE Band 4 / 20MHz / 16QAM - RB Size/Offset (50/0) — High Channel

TRF-RF-230(00)141110
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Agikent Spactrm Anatyrer - Sewpd 4
8 b

Center Freq 5015000000 GHz
Frct lasl g T7I0 Fres Run

I G i | e Ararc &7 98

Rl Dffast .05 9B
Ref 34.00 dBm

|

]
|
|

{start 30 MHz
=FRes BW 1.0 MHz

E

LTIT 82 GHz|
3,100 26 GHz |
048 43 GHz |

| B

= RO N e

'
#hyg Typs: RMS

Stop 10,000 GHz

Agiteng St Arabrrer - e 44
o
Center Freg 14.000000000 GHz

TR0 ol e THQE Fres Run
I G i | e Arare 20 88

] Rl Dffast 556 48
| Ref 19.95 dBm

[Btart 10.000 GHz
=Res BW 1.0 MHz

A4.4T dBem |
44,74 9B |
4807 d8m|

'
#hyg Typs: RMS

Stop 18.000 GHz

LTE Band 4 / 15MHz / 16QAM - RB Size/Offset (1/37) — Low Channel

LTE Band 4 / 15MHz / 16QAM - RB Size/Offset (1/37) — Low Channel

TRF-RF-230(00)141110
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Agikent Spactrm Anatyrer - Sewpd 4
8 b

Center Freq 5015000000 GHz

Ref 34.00 dBm

3

]
|
|

{start 30 MHz
=FRes BW 1.0 MHz

E

| B

= RO N e

Rl Dffast .05 9B

1,736 13 GHz|
2203 45 GHz |
i.824 19 GHaz |

v
Bhyg Type: RIS
Trig: Fras Run

PR sl Lg.
e &1 08

I G i | e

Stop 10,000 GHz
#VBW 3.0 MHz

2240 dBm|
2583 dBm |
=137 dB8m |

Agiteng St Arabrrer - e 44
o
Center Freg 14.000000000 GHz

v
Bhyg Type: RIS
Trig: Fras Run

PR el Lg.
rtanc 20 S8

I G i | e

] Rl Dffast 556 48
| Ref 19.95 dBm

[Btart 10.000 GHz
=Res BW 1.0 MHz

Stop 18.000 GHz

#VEBW 3.0 MHz

16,448 6 GHz |
16,797 4 GHz |
16203 & GHz |

44,73 dBm |
4516 dBm
44,40 dBim |

LTE Band 4 / 15MHz / 16QAM - RB Size/Offset (36/39) — Mid Channel

LTE Band 4 / 15MHz / 16QAM - RB Size/Offset (36/39) — Mid Channel

TRF-RF-230(00)141110
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Agikent Spactrm Anatyrer - Sewpd 4
8 b

3
Center Freg 5 015000000 GHz Bhyg Type; RS
PR hand e TTGE Fres Run

I G i | e Ararc &7 98

Rl Dffast .05 9B
Ref 34.00 dBm

|

]
|
|

E

=Res BW 1.0 MHz
1754 31 GHz|

3060 13 GHz |
287 67 GHaz |

| B

= RO N e

{start 30 MHz ] ] ] ] ] Stop 10,000 GHz

dgiient Spactrom Anabgrer - Sept 44
8 -

3
Center Freg 14.000000000 GHz Bhyg Type; RS
TR0 ol e THQE Fres Run

I G i | e Arare 20 88

] Rl Dffast 556 48
| Ref 19.95 dBm

{start 10,000 GHz ' ' ' ' Stop 18.000 GHz
[#Res BW 1.0 MHz #VEW 3.0 MHz

16,538 6 GHz | 44 54 dBem |
16.131 4 GHz | 4533 dBm |
108 4 GH | =45.0% d8m |

LTE Band 4 / 15MHz / 16QAM - RB Size/Offset (1/74) — High Channel

LTE Band 4 / 15MHz / 16QAM - RB Size/Offset (1/74) — High Channel

TRF-RF-230(00)141110
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Agikent Spactrm Anatyrer - Sewpd 4
8 b

Center Freq 5015000000 GHz
Frct lasl g T7I0 Fres Run

I G i | e Ararc &7 98

Rl Dffast .05 9B
Ref 34.00 dBm

]
|
|

{start 30 MHz
=FRes BW 1.0 MHz

o

LT15.16 GHz|
3506 03 GHz |
=201 06 GHz |

| B

= RO N e

'
#hyg Typs: RMS

Stop 10,000 GHz

dgiient Spactrom Anabgrer - Sept 44
8 -

Center Freg 14000000000 GHz
PR tasl g T7IQ Fres Run

I G i | e Arare 20 88

] Rl Dffast 556 48
| Ref 19.95 dBm

[Btart 10.000 GHz
=Res BW 1.0 MHz

#VEBW 3.0 MHz

16462 0 GHz | A4 57 dBem |
15507 & GHz | A5.TE dBm,
155310 GHz | 4592 dBm |

'
#hyg Typs: RMS

Stop 18.000 GHz

LTE Band 4 / 10MHz / 16QAM - RB Size/Offset (1/25) — Low Channel

LTE Band 4 / 10MHz / 16QAM - RB Size/Offset (1/25) — Low Channel

TRF-RF-230(00)141110
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Agikent Spactrm Anatyrer - Sewpd 4
8 b

Center Freq 5015000000 GHz
Frct lasl g T7I0 Fres Run

I G i | e Ararc &7 98

Rl Dffast .05 9B
Ref 34.00 dBm

l_

]
|
|

{start 30 MHz
=FRes BW 1.0 MHz

E

| B

= RO N e

'
#hyg Typs: RMS

Stop 10,000 GHz

dgiient Spactrom Anabgrer - Sept 44
8 -

Center Freg 14000000000 GHz
PR tasl g T7IQ Fres Run

I G i | e Arare 20 88

] Rl Dffast 556 48
| Ref 19.95 dBm

[Btart 10.000 GHz
=Res BW 1.0 MHz

#VEBW 3.0 MHz

16,561 2 GHz | 44,50 dBm |
16372 B GHz | A5AT dBm
16,035 6 GHz | 4627 dBm|

'
#hyg Typs: RMS

Stop 18.000 GHz

LTE Band 4 / 10MHz / 16QAM - RB Size/Offset (25/0) — Mid Channel

LTE Band 4 / 10MHz / 16QAM - RB Size/Offset (25/0) — Mid Channel

TRF-RF-230(00)141110
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Agikent Spactrm Anatyrer - Sewpd 4
8 b

Center Freq 5015000000 GHz

Ref 34.00 dBm

]
|
|

{start 30 MHz
=FRes BW 1.0 MHz

o

| B

= RO N e

Rl Dffast .05 9B

1
]
-}

v
Bhyg Type: RIS
Trig: Fras Run

PR sl Lg.
e &1 08

I G i | e

Stop 10,000 GHz
#VBW 3.0 MHz

745 06 GHz | 2351 gBm)|
177 53 GHz | 26,42 dBm |
309 B8 GHz | Z7.4% dBm|

Agiteng St Arabrrer - e 44
o
Center Freg 14.000000000 GHz

v
Bhyg Type: RIS
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| Ref 19.95 dBm
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Stop 18.000 GHz

#VEBW 3.0 MHz
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44,58 dBm |
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LTE Band 4 / 10MHz / 16QAM - RB Size/Offset (25/0) — High Channel
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8 -

Center Freg 14000000000 GHz
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| Ref 19.95 dBm
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'
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44,23 dBm |
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v
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| Ref 19.95 dBm
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Stop 18.000 GHz
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4481 dBem |
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rtanc 20 S8
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| Ref 19.95 dBm

[Btart 10.000 GHz
=Res BW 1.0 MHz
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'
#hyg Typs: RMS

[T i 1%, 1S
THACE

Stop 18.000 GHz

LTE Band 4 / 5MHz / 16QAM - RB Size/Offset (12/0) — High Channel
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LTE Band 4 / 5MHz / 16QAM - RB Size/Offset (12/0) — High Channel

TRF-RF-230(00)141110

Copyright © 2015, DT&C Co., Ltd.

Page 75/ 81



DTNC1503-00940

YZP-VL2000
DRTFCC1503-0068(2)

Agiteng St Arabrrer - e 44
o
Center Freg 5 015000000 GHz

PR sl Lg.
I G ww

Rl Dffast .05 9B
Ref 34.00 dBm

]
|
|

{start 30 MHz
=FRes BW 1.0 MHz

o

L1184 GHz |
3,156 53 GHz |
09 33 GHz |

| B

e

Trig: Fras Run
e &1 08

'
#hyg Typs: RMS
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v
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