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TEST REPORT

Test Report No. : MWR150900607 EZT:;’ iiglz
Equipment under Test : Mobile Phone
Model /Type : L445
Listed Models : /
Applicant : HYUNDAI CORPORATION
Address : 140-2, Kye-dong, Chongro-ku, Seoul, South Korea
Manufacturer : Skycom Telecommunications Co., Limited
Address : Rm604, East Block, Shengtang Bldg., No.1, Tairan 9 Rd.,

Chegongmiao, Futian District, Shenzhen, China

Test Result: PASS

The test report merely corresponds to the test sample.
It is not permitted to copy extracts of these test result without the written permission of the test
laboratory.
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1. TEST STANDARDS

The tests were performed according to following standards:
FCC Part 24 :PUBLIC MOBILE SERVICES

TIA/EIA 603 D June 2010:Land Mobile FM or PM Communications Equipment Measurement and
Performance Standards.

47 CFR FCC Part 15 Subpart B: - Unintentional Radiators

FCC Part 2: FREQUENCY ALLOCA-TIONS AND RADIO TREATY MAT-TERS; GENERAL RULES AND
REG-ULATIONS

KDB971168 DO1: v02r02 MEASUREMENT GUIDANCE FOR CERTIFICATION OF LICENSED DIGITAL
TRANSMITTERS

ANSI C63.4:2009: Methods of Measurement of Radio-Noise Emissions from Low-Voltage Electrical and
Electronic Equipment in the Range of 9 kHz to 40 GHz
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2. SUMMARY

2.1. General Remarks

Report No.:MWR150900607

Date of receipt of test sample Aug 20, 2015
Testing commenced on Aug 21, 2015
Testing concluded on Sep 22, 2015

2.2. Product Description

The HYUNDAI CORPORATION ’s Model: L445 or the “EUT” as referred to in this report; more general
information as follows, for more details, refer to the user’s manual of the EUT.

Name of EUT

Mobile Phone

Model Number

L445

Modilation Type

GMSK for GSM/GPRS, 8-PSK for EDGE,QPSK for UMTS,
QPSK, 16QAM for LTE

Antenna Type

Internal

UMTS Operation Frequency Band

Device supported UMTS FDD Band Il/IV/V

WLAN FCC Operation frequency

IEEE 802.11b:2412-2462MHz
IEEE 802.119:2412-2462MHz
IEEE 802.11n HT20:2412-2462MHz
IEEE 802.11n HT40:2422-2452MHz

BT FCC Operation frequency

2402MHz-2480MHz

HSDPA Release Version Release 10
HSUPA Release Version Release 6
DC-HSUPA Release Version Not Supported
WCDMA Release Version R99

LTE Release Version R8

UMTS Operation Frequency Band

Device supported FDD band 2, FDD band 4, FDD band 5,
FDD band 7, FDD band 17

WLAN FCC Modulation Type

IEEE 802.11b: DSSS(CCK,DQPSK,DBPSK)

IEEE 802.11g: OFDM(64QAM, 16QAM, QPSK, BPSK)

IEEE 802.11n HT20: OFDM (64QAM, 16QAM, QPSK,BPSK)
IEEE 802.11n HT40: OFDM (64QAM, 16QAM, QPSK,BPSK)

BT Modulation Type

GFSK (BT 4.0)/GFSK,8DPSK,m/4DQPSK(BT 3.0+EDR)

Hardware version

5096SF_MM1_VO01

Software version

HYUNDAI_L445 V5.0.2_20150907

Android version

Android 4.4.2

GPS function

Supported

WLAN Supported 802.11b/802.11g/802.11n
Bluetooth Supported BT 4.0/BT 3.0+EDR
GSM/EDGE/GPRS Supported GSM/GPRS/EDGE

GSM/EDGE/GPRS Power Class

GSM900:Power Class 4/DCS1800:Power Class 1

GSM/EDGE/GPRS Operation Frequency

GSM900 :880MHz-915MHz/DCS1800:1710MHz-1785MHz

GSM/EDGE/GPRS Operation Frequency
Band

GSM900/DCS1800/GPRS900/ GPRS
1800/EDGE9S00/EDGE 1800

GSM Release Version R99

GPRS/EDGE Multislot Class GPRS/EDGE: Multi-slot Class 12
Extreme temp. Tolerance -30°C to +50°C

Extreme vol. Limits 3.40VDC to 4.20VDC (nominal: 3.70VDC)
GPRS operation mode Class B
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2.3. Equipment under Test

Power supply system utilised

Power supply voltage : | O] 120V /60 Hz 0| 115V / 60Hz

0|12V DC 0|24V DC

@| Other (specified in blank below)

DC 3.70V

2.4. Short description of the Equipment under Test (EUT)

2.4.1 General Description

L445 is subscriber equipment in the WCDMA/GSM /LTE system. The HSPA/UMTS frequency band is Band ll,
Band IV and Band V, LTE frequency band is band 2.band 4,band 5,band 7,band 17; The GSM/GPRS/EDGE
frequency band includes GSM850 and GSM900 and DCS1800 and PCS1900, but only Band Il and Band V
and GSM850 and PCS1900 bands test data included in this report. The Mobile Phone implements such
functions as RF signal receiving/transmitting, HSPA/UMTS ,LTE and GSM/GPRS/EDGE protocol processing,
voice, video MMS service, GPS and WIFI etc. Externally it provides micro SD card interface, earphone port (to
provide voice service) and SIM card interface. It also provides Bluetooth module to synchronize data between
a PC and the phone, or to use the built-in modem of the phone to access the Internet with a PC, or to
exchange data with other Bluetooth devices.

NOTE: Unless otherwise noted in the report, the functional boards installed in the units shall be selected from
the below list, but not means all the functional boards listed below shall be installed in one unit.

2.5. Internal Identification of AE used during the test

AE ID* Description
AE1 Battery
AE2 Charger
AE1

Model: TPA-5950100UU
INPUT: 100-240V 50/60Hz 0.2A
OUTPUT: DC 5.0V,1000mAh

*AE ID: is used to identify the test sample in the lab internally.

2.6. Normal Accessory setting
Fully charged battery was used during the test.

2.7. EUT configuration

The following peripheral devices and interface cables were connected during the measurement:
@ - supplied by the manufacturer

O - supplied by the lab

O| Power Cable Length (m) : /
Shield : /
Detachable : /
O| Multimeter Manufacturer : |/
Model No. : /

2.8. Related Submittal(s) / Grant (s)

This submittal(s) (test report) is intended for FCC ID: RQQHLT-L40SCL filing to comply with FCC Part 24,
Rules.




2.9. Modifications
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No modifications were implemented to meet testing criteria.

2.10.General Test Conditions/Configurations

2.10.1 Test Environment

Environment Parameter

Selected Values During Tests

Relative Humidity

Ambient

Temperature TN Ambient
VL 3.4V
Voltage VN 3.7V
VH 4.2V

NOTE: VL=lower extreme test voltage VN=nominal voltage
VH=upper extreme test voltage TN=normal temperature
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3. TEST ENVIRONMENT

3.1. Address of the test laboratory
CCIC Southern Electronic Product Testing (Shenzhen) Co., Ltd.

Electronic Testing Building, Shahe Road, Xili, Nanshan District,Shenzhen, 518055, P. R. China

The sites are constructed in conformance with the requirements of ANSI C63.7, ANSI C63.4 (2003)
and CISPR Publication 22.

3.2. Test Facility

The test facility is recognized, certified, or accredited by the following organizations:
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 fr
om the FCC is maintained in our files. Registration 406086, valid time is until October 28, 2017.

3.3. Environmental conditions

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

Temperature: 15-35°C
Humidity: 30-60 %
Atmospheric pressure: 950-1050mbar

3.4. Test Description
PCS Band (1850-1915MHz paired with 1930-1995MHz)

Test Item FCC Rule Requirements Verdict
No.
Effective(lsotropic) §2.1046,
Radiated Output Power §24.232 EIRP < 2W Pass
) . §2.1046, s
Peak-Average Ratio §24.232 FCC:Limit<13dB Pass
Modulation - .
Characteristics §2.1047 Digital modulation N/A
. OBW: No limit.
Bandwidth §2.1049 EBW: No limit. Pass
< -13dBm/1%*EBW,
Band Edges §2.1051, In 1MHz bands immediately outside and adjacent to Pass
Compliance §24.238
The frequency block.
. . <-13dBm/1MHz,
Spurious EmISS.IOI’l at §2.1061, from 9kHz to10th harmonics but outside authorized Pass
Antenna Terminals §24.238 .
Operating frequency ranges.
Field Strength of
Spurious §2.1053, <-13dBm/1MHz. Pass
e §24.238
Radiation
o §2.1055, FCC: within authorized frequency
Frequency Stability §24.235 block. Pass

NOTE 1: For the verdict, the “N/A” denotes “not applicable”, the “N/T” de notes “not tested”.

Remark:
1. The measurement uncertainty is not included in the test result.
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3.5. Equipments Used during the Test

Report No.:MWR150900607

Description Manufacturer Model Serial No. Test Date Due Date
EMI Test Receiver R&S ESIB26 | A0304218 | 2015.06.02 | 2016.06.01
Full-Anechoic Chamber |  Albatross 12'§é“4%8m A0412372 | 2015.01.05 | 2016.01.04
Loop Antenna Schwarz beck | HFH2-22 100047 | 2015.06.02 | 2016.06.01
Bilog Antenna Schwarzbeck | VULB 9163 9163-274 2015.06.02 | 2016.06.01
Bilog Antenna Schwarzbeck | VULB 9163 | 9163276 | 2015.06.02 | 2016.06.01
Double ridge horn R&S HF960 100150 | 2015.06.02 | 2016.06.01
antenna
Double ridge horn R&S HF960 100155 | 2015.06.02 | 2016.06.01
antenna
Ultra-wideband antenna R&S HL562 100089 | 2015.06.02 | 2016.06.01
Ultra-wideband antenna R&S HL562 100090 | 2015.06.02 | 2016.06.01
Test Antenna — Horn
(8280t2) ETS UG-596A/U | A0902607 | 2015.06.02 | 2016.06.01
Test Antenna — Horn
(8 aaati) ETS UG-596A/U | A0902611 | 2015.06.02 | 2016.06.01
Amplifier 20M~3GHz R&S PAP-0203H | 22018 | 2015.06.02 | 2016.06.01
MITEQ
Ampilier 1G~18GHz R&S AFS42- 25.5-42 | 2015.06.02 | 2016.06.01
00101800
JS42-
Ampilier 18G~40GHz R&S 18002600- | 127 12)'00980' 2015.06.02 | 2016.06.01
28-5A
System Simulator R&S CMW500 | A130101034 | 2015.06.010 | 2016.06.09
Signal Generator R&S SMF100A | A0304267 | 2015.06.010 | 2016.06.09
Signal Analyzer Agilent N9030A | MY49430428 | 2015.06.010 | 2016.06.09

The calibration interval was one year.
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4. TEST CONDITIONS AND RESULTS

4.1. Output Power
4.1.1 Coducted Output Power

TEST APPLICABLE

During the process of testing, the EUT was controlled via R&S Digital Radio Communication tester (CMW500)
to ensure max power transmission and proper modulation. This result contains output power and EIRP
measurements for the EUT. In all cases, output power is within the specified limits.

TEST CONFIGURATION

TEST PROCEDURE

Conducted Power Measurement:

a) Place the EUT on a bench and set it in transmitting mode.

b) Connect a low loss RF cable from the antenna port to a CMW500 by an Att.
c) EUT Communicate with CMWS500 then selects a channel for testing.

d) Add a correction factor to the display CMW500, and then test.

TEST RESULTS

Remark:
1. We were tested all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE FDD
Band 2;

LTE FDD Band 2

TX Channel Frequency ; Average Power [dBm]
Bandwidth (MHz) RB Size/Offset QPSK 16QAM

1 RB low 21.71 20.84

1 RB high 21.71 20.85

1850.7 50% RB mid 21.80 20.82

100% RB 20.82 20.31

1 RB low 21.96 21.11

1 RB high 21.95 2113

1.4 MHz 1880.0 50% RB mid 2203 21.07

100% RB 21.05 21.05

1 RB low 21.10 21.06

1 RB high 20.74 20.59

1909.3 50% RB mid 20.75 20.56

100% RB 20.37 20.45

1 RB low 2163 20.87

1851.5 1 RB high 21.65 20.90

50% RB mid 20.83 20.59

100% RB 20.81 20.37

1 RB low 21.87 2113

3 MHz 1851.5 1 RB high 21.89 21.11

50% RB mid 21.04 20.93

100% RB 21.03 20.55

1 RB low 21.21 20.57

1908.5 1 RB high 20.35 20.51
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50% RB mid 2027 2053

100% RB 20.19 20.31

1 RB low 21.81 21.08

1 RB high 2151 20.97

1852.5 50% RB mid 20.45 19.62
100% RB 2051 19.56

1 RB low 22.04 21.34

1 RB high 2201 21.31

5 MHz 1880.0 50% RB mid 2112 20.22
100% RB 21.05 20.08

1 RB low 21.46 20.90

1 RB high 20.25 18.88

1907.5 50% RB mid 19.67 19.03
100% RB 19.93 21.08

1 RB low 21.12 20.47

1 RB high 20.93 20.28

1855.0 50% RB mid 20.23 19.28
100% RB 20.33 19.37

1 RB low 21.98 21.28

1 RB high 21.89 21.25

10 MHz 1880.0 50% RB mid 2111 20.10
100% RB 21.07 20.07

1 RB low 20.54 19.89

1 RB high 19.85 18.91

1905.0 50% RB mid 19.84 18.98
100% RB 19.95 20.47

1 RB low 21.25 20.59

1 RB high 21.29 20.66

1857.5 50% RB mid 20.29 19.32
100% RB 20.30 19.33

1 RB low 22.00 21.28

1 RB high 21.84 21.27

15 MHz 1880.0 50% RB mid 2125 20.18
100% RB 21.24 20.18

1 RB low 20.77 20.14

1 RB high 20.14 19.59

1902.5 50% RB mid 19.96 18.98
100% RB 19.87 18.91

1 RB low 21.34 20.61

1 RB high 21.61 20.85

1860.0 50% RB mid 20.39 19.46
100% RB 20.35 19.39

1 RB low 21.87 21.12

1 RB high 2163 20.92

20 MHz 1880.0 50% RB mid 2121 20.18
100% RB 21.16 20.15

1 RB low 21.45 20.74

1RB high 20.30 19.63

1900.0 50% RB mid 19.95 19.01
100% RB 19.97 19.02
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LIMIT
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This is the test for the maximum radiated power from the EUT.

Rule Part 24.232(b) specifies, "Mobile/portable stations are limited to 2 watts e.i.r.p.

TEST CONFIGURATION

SA

Fiter Amplifier

Attenuator

TEST PROCEDURE

W

Epiitc 1B

Receiving Antenna

e el

W%
4

Receiving Antenna

Report No.:MWR150900607

Substitute
Artenna

YV

LAAAA L

Signal
Generator

1. EUT was placed on a 0.80 meter high non-conductive stand at a 3 meter test distance from the receive
antenna. A receiving antenna was placed on the antenna mast 3 meters from the EUT for emission
measurements. The height of receiving antenna is 0.80m. Detected emissions were maximized at each
frequency by rotating the EUT through 360° and adjusting the receiving antenna polarization. The radiated
emission measurements of all transmit frequencies in three channels (High, Middle, Low) were measured

with peak detector.

2. Alog-periodic antenna or double-ridged waveguide horn antenna shall be substituted in place of the EUT.
The log-periodic antenna will be driven by a signal generator and the level will be adjusted till the same
power value on the spectrum analyzer or receiver. The level of the spurious emissions can be calculated
through the level of the signal generator, cable loss, the gain of the substitution antenna and the reading
of the spectrum analyzer or receiver.

3. The EUT is then put into continuously transmitting mode at its maximum power level during the test.Set
Test Receiver or Spectrum RBW=1MHz,VBW=3MHz, And the maximum value of the receiver should be

recorded as (P,).

4. The EUT shall be replaced by a substitution antenna. In the chamber, an substitution antenna for the
frequency band of interest is placed at the reference point of the chamber. An RF Signal source for the
frequency band of interest is connected to the substitution antenna with a cable that has been constructed
to not interfere with the radiation pattern of the antenna. A power (Pyea) is applied to the input of the
substitution antenna, and adjust the level of the signal generator output until the value of the receiver
reach the previously recorded (P;). The power of signal source (Pyea) is recorded. The test should be
performed by rotating the test item and adjusting the receiving antenna polarization.
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5. A amplifier should be connected to the Signal Source output port. And the cable should be connect
between the Amplifier and the Substitution Antenna. The cable loss (P) ,the Substitution Antenna Gain
(Ga) and the Amplifier Gain (Pag) should be recorded after test.

The measurement results are obtained as described below:

Power(EIRP)=Pyea- Pag - P + Ga

We used SMF100A micowave signal generator which signal level can up to 33dBm,so we not used power
Amplifier for substituation test; The measurement results are amend as described below:
Power(EIRP)=Pyea- Po + G,

6. This value is EIRP since the measurement is calibrated using an antenna of known gain (2.15 dBi) and
known input power.

7. ERP can be calculated from EIRP by subtracting the gain of the dipole, ERP = EIRP-2.15dBi..

TEST RESULTS

Note: We test the H direction and V direction and V direction is worse.

Radiated Measurement:

Remark:

1. We were tested all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE FDD Band
2; recorded worst case for each Channel Bandwidth of LTE FDD Band 2.

2. EIRP=Pyea(dBm)-Py(dB)+Paq(dB)+G,(dBi)

LTE FDD Band 2_Channel Bandwidth 1.4MHz_ QPSK

G . .
Frequency Puea Py a Pa EIRP Limit Margin s
Antenna 9 Polarization
(MHz) (dBm) (dB) Gain(dB) (dB) (dBm) (dBm) (dB)
1850.7 -21.37 3.41 10.24 33.60 19.06 33.01 13.95 H
1880.0 -20.14 3.49 10.24 33.60 20.21 33.01 12.80 H
1909.3 -20.44 3.55 10.23 33.60 19.84 33.01 13.17 H
LTE FDD Band 2_Channel Bandwidth 3MHz_ QPSK
Ga - .
Frequency PMea Pcl PAg EIRP Limit Margin L
Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dB) (dBm) (dBm) (dB)
1851.5 -21.15 3.41 10.24 33.60 19.28 33.01 13.73 H
1880.0 -19.79 3.49 10.24 33.60 20.56 33.01 12.45 H
1908.5 -19.89 3.55 10.23 33.60 20.39 33.01 12.62 H
LTE FDD Band 2 Channel Bandwidth 5MHz QPSK
Ga - .
Frequency PMea Pcl PAg EIRP Limit Margin o
Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dB) (dBm) (dBm) (dB)
1852.5 -20.95 3.41 10.24 33.60 19.48 33.01 13.53 H
1880.0 -19.28 3.49 10.24 33.60 21.07 33.01 11.94 H
1907.5 -19.55 3.55 10.23 33.60 20.73 33.01 12.28 H
LTE FDD Band 2 Channel Bandwidth 10MHz QPSK
Ga . .

Frequency PMea Pcl PAg EIRP Limit Margin o
(MHz) | (dBm) (dB) é;‘itr‘?&”é‘) (dB) (dBm) | (dBm) (dB) | Folarization
1855.0 -21.12 3.41 10.24 33.60 19.31 33.01 13.70 H
1880.0 -19.65 3.49 10.24 33.60 20.70 33.01 12.31 H
1905.0 -19.81 3.55 10.23 33.60 20.47 33.01 12.54 H

LTE FDD Band 2_Channel Bandwidth 15MHz_QPSK

Ga - .

Frequency PMea Pcl PAg EIRP Limit Margin o
(MHz) | (dBm) (dB) é;‘itrf(r:j”;) (dB) (dBm) | (dBm) (d) | Polarization
1857.5 -21.31 3.41 10.24 33.60 19.12 33.01 13.89 H
1880.0 -19.90 3.49 10.24 33.60 20.45 33.01 12.56 H
1902.5 -20.30 3.55 10.23 33.60 19.98 33.01 13.03 H
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LTE FDD Band 2 Channel Bandwidth 20MHz_QPSK
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Frequency PMea Pcl An?e?ma PAg EIRP Limit Margin Polarization
(MHz) (dBm) (dB) Gain(dB) (dB) (dBm) (dBm) (dB)
1860.0 -21.50 3.41 10.24 33.60 18.93 33.01 14.08 H
1880.0 -20.27 3.49 10.24 33.60 20.08 33.01 12.93 H
1900.0 -20.71 3.55 10.23 33.60 19.57 33.01 13.44 H
LTE FDD Band 2 Channel Bandwidth 1.4MHz 16QAM
Ga . .
Frequency PMea Pcl PAg EIRP Limit Margin o
Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dB) (dBm) (dBm) (dB)
1850.7 -22.74 3.41 10.24 33.60 17.69 33.01 15.32 H
1880.0 -21.38 3.49 10.24 33.60 18.97 33.01 14.04 H
1909.3 -21.74 3.55 10.23 33.60 18.54 33.01 14.47 H
LTE FDD Band 2_Channel Bandwidth 3MHz_16QAM
Ga . .
Frequency PMea Pcl PAg EIRP Limit Margin o
Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dB) (dBm) (dBm) (dB)
1851.5 -22.58 3.41 10.24 33.60 17.85 33.01 15.16 H
1880.0 -21.08 3.49 10.24 33.60 19.27 33.01 13.74 H
1908.5 -21.49 3.55 10.23 33.60 18.79 33.01 14.22 H
LTE FDD Band 2_Channel Bandwidth 5MHz_16QAM
Ga _ .
Frequency PMea Pcl PAg EIRP Limit Margin o
Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dB) (dBm) (dBm) (dB)
1852.5 -22.37 3.41 10.24 33.60 18.06 33.01 14.95 H
1880.0 -20.87 3.49 10.24 33.60 19.48 33.01 13.53 H
1907.5 -21.24 3.55 10.23 33.60 19.04 33.01 13.97 H
LTE FDD Band 2_Channel Bandwidth 10MHz_16QAM
Ga - .
Frequency PMea Pcl PAg EIRP Limit Margin L
Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dB) (dBm) (dBm) (dB)
1855.0 -22.43 3.41 10.24 33.60 18.00 33.01 15.01 H
1880.0 -21.06 3.49 10.24 33.60 19.29 33.01 13.72 H
1905.0 -21.31 3.55 10.23 33.60 18.97 33.01 14.04 H
LTE FDD Band 2_Channel Bandwidth 15MHz_16QAM
Ga . .
Frequency PMea Pcl PAg EIRP Limit Margin o
Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dB) (dBm) (dBm) (dB)
1857.5 -22.63 3.41 10.24 33.60 17.80 33.01 15.21 H
1880.0 -21.29 3.49 10.24 33.60 19.06 33.01 13.95 H
1902.5 -21.60 3.55 10.23 33.60 18.68 33.01 14.33 H
LTE FDD Band 2_Channel Bandwidth 20MHz_ 16QAM
Ga . .
Frequency PMea Pcl PAg EIRP Limit Margin o
Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dB) (dBm) (dBm) (dB)
1860.0 -23.04 3.41 10.24 33.60 17.39 33.01 15.62 H
1880.0 -21.88 3.49 10.24 33.60 18.47 33.01 14.54 H
1900.0 -22.33 3.55 10.23 33.60 17.95 33.01 15.06 H
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4.2. Peak-to-Average Ratio (PAR)

LIMIT
The Peak-to-Average Ratio (PAR) of the transmission may not exceed 13 dB.

TEST CONFIGURATION

l CMW500

|:| _|:|r.|l:-rj-1..| coupler :!

EUT

Spectrum
Analveer

TEST PROCEDURE

1. Refer to instrument’s analyzer instruction manual for details on how to use the power statistics/CCDF
function;

2. Set resolution/measurement bandwidth = signal’s occupied bandwidth;

3. Set the number of counts to a value that stabilizes the measured CCDF curve;

4. 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.

5. Record the maximum PAPR level associated with a probability of 0.1%.

TEST RESULTS

Remark:
1. We were tested all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE
FDD Band 2; recorded worst case for each Channel Bandwidth of LTE FDD Band 2.

LTE FDD Band 2

TX Channel Frequenc , PAPR (dB)
Bandwidth (MHz) Y RB Size/Offset QPSK 16QAM
1850.7 3.49 4.43
1.4 MHz 1880.0 1RB#0 3.83 479
1909.3 2.99 3.83
1851.5 3.44 4.39
3 MHz 1880.0 1RB#0 3.87 4.73
1908.5 3.20 4.02
1852.5 3.24 4.21
5 MHz 1880.0 1RB#0 3.65 4.64
1907.5 3.48 443
1855.0 3.80 4.20
10 MHz 1880.0 1RB#0 4.44 547
1905.0 4.50 5.59
1857.5 5.65 6.65
15 MHz 1880.0 1RB#0 5.61 6.61
1902.5 5.69 6.65
1860.0 6.47 6.91
20 MHz 1880.0 1RB#0 6.45 6.95
1900.0 6.47 7.01
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LTE FDD Band 2-1.4MHz Channel Bandwidth PAPR
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LTE FDD Band 2-3MHz Channel Bandwidth PAPR

QPSK
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LTE FDD Band 2-5MHz Channel Bandwidth PAPR
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LTE FDD Band 2-10MHz Channel Bandwidth PAPR
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LTE FDD Band 2-15MHz Channel Bandwidth PAPR
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LTE FDD Band 2-20MHz Channel Bandwidth PAPR

QPSK

Agflem Spectrum Anatyrer - Power St CCDF

Canter Freq: 1560000000 GHz R
Colnts-400 kMO kpt

-Cenmr Freq 1.860000000 GHz

o Trg: Fres Run
MFGainl aw

fAnen: 28 4B
Average Power

17.65 dBm
40,03 % at 0dB

Info BW 8.0000 M-z

gt Specirum Aaabyrer - Pows: Stal CCDT

b - :
Center Freq 1.860000000 GHz

Average Power

Center Freq)
1850000000 GHz

16.62 dBm
38.18 % at 0dB

16QAM

: e
Canter Freq: 1580000000 GHz Radio

e Trig: Fras Run Counts:100 k0D kpt
Hstes 28 €8

0.01 %

Info BW 8.0000 MHz2

1RB#0

1RB#0

Agflem Spectrum Anatyrer - Power St CCDF
g € 09 - 93 P8 s 15
Canter Freq: 1.530000000 GHz Radig Std- None
we= Trig:Free Run Counts-900 kMO0 kpt

fAnen: 28 4B

nter Freq 1,.880000000 GHz

HFGaind aw
Average Power

18.38 dBm
39.98 % at 0dB

001 %

0dB )
Info BW 8.0000 M-z

Low Channel
.ip:lnmnqm-m Stal CLDF

b - :
Center Freq 1.880000000 GHz

Average Power

Center Freq)
1880000000 GHz

17.35 dBm
38.19 % at 0dB

: e
Canter Freq: 1580000000 GHz Radio 5d: None
™ Trig: Fras Run Counts:100 k0D kpt

—
#hzten 2% 6B

0.01 %

1RB#0

Agilern Spectiom Anatyrer - Power Sta CCOF
L G 04 L

Canter Freq: 1900000000 GHz Radio St None

o Trig: Fras Run Colnts-400 kMO kpt
Whctar 28 48

-Cenmr Freq 1.900000000 GHz

S GainLow

Average Power

17.46 dBm
40,04 % at 0dB

001 %

B
Info BW 8.0000 M-z

gt Specirum Aaabyrer - Pows: Stal CCDT

T :
Center Freq 1.900000000 GHz

Average Power

Center Freq)
1500000000 GHz

16.46 dBm
38.10 % at 0dB

3.69dB

Canter Freq: 1900000000 GHz Rad
o Trig: Fras Run Counts:100 k0D kpt
Hstes 28 €8

0.01 %

0dB
Info BW 8.0000 MHz2

1RB#0

1RB#0

High Channel




Page 22 of 64 Report No.:MWR150900607

4.3. Occupied Bandwidth and Emission Bandwidth
LIMIT

N/A

TEST CONFIGURATION

l CMW500

EL

Spectrum
Analveer

TEST PROCEDURE

The transmitter output was connected to a calibrated coaxial cable and coupler, the other end of which was
connected to a spectrum analyzer. The occupied bandwidth was measured with the spectrum analyzer at low,
middle and high channel in each band. The -26dBc Emission bandwidth was also measured and recorded.
Set RBW was set to about 1% of emission BW, VBW=3 times RBW.

-26dBc display line was placed on the screen (or 99% bandwidth), the occupied bandwidth is the delta
frequency between the two points where the display line intersects the signal trace.

TEST RESULTS

Remark:
1. We were tested all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE
FDD Band 2; recorded worst case for each Channel Bandwidth of LTE FDD Band 2.

LTE FDD Band 2

TX Frequency -26dBc Emission 99% Occupied bandwidth

Channel RB Size/Offset (MHz) bandwidth (MHz) (MHz)

Bandwidth QPSK 16QAM QPSK 16QAM

1850.7 1.225 1.237 1.0769 1.0816

1.4 MHz 6RB#0 1880.0 1.223 1.230 1.0783 1.0809

1909.3 1.233 1.226 1.0787 1.0798

1851.5 2.871 2.885 2.6833 2.6830

3 MHz 15RB#0 1880.0 2.869 2.875 2.6832 2.6837

1908.5 2.860 2.880 2.6812 2.6807

1852.5 4.811 4.841 4.4850 4.4836

5 MHz 25RB#0 1880.0 4.825 4.863 4.4830 4.4815

1907.5 4.836 4.823 4.4852 4.4792

1855.0 9.513 9.459 8.9472 8.9372

10 MHz 50RB#0 1880.0 9.443 9.497 8.9321 8.9262

1905.0 9.423 9.463 8.9312 8.9286

1857.5 14.08 14.05 13.414 13.420

15 MHz 75RB#0 1880.0 14.06 13.97 13.394 13.395

1902.5 14.05 14.09 13.401 13.406

1860.0 18.62 18.58 17.866 17.868

20 MHz 100RB#0 1880.0 18.58 18.57 17.836 17.835

1900.0 18.64 18.64 17.880 17.877
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LTE FDD Band 2-1.4MHz Channel Bandwidth

QPSK
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LTE FDD Band 2-3MHz Channel Bandwidth
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-3.578 kHz
2.860 MHz

OBW Power
xdB

Aglblebd: 10110

Middle Channel

o017 M

Radio Std None

Radis Davice: BTS

| Center Freq)
| 1308500000 GHz

99.00 %
-26.00 dB

gt Specirum Anabyrer - Occaphed W

Center Freq 1.908500000 GHz

#IFGaind ow

'set 8.9 dB
dB

Center 1.909 GHz
: 30 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

o Trig: Fras Run

Canter Freq: 1.908500000 GHx
AvgHald: 1010
Hzten 20 €8

#VEBW 91 kHz

Total Power

2.6807 MHz
-3.026 kHz
2.880 MHz

OBW Power
xdB

[

D004 gy

Radio 5ad: None

Radio Device: BTS

warcad ADC over range

TARS 3 bnpist

15RB#0

15RB#0

High C

hannel
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LTE FDD Band 2-5MHz Channel Bandwidth

QPSK

- s
Canter Freq: 1662500000 GHz Radio St None
o Trig: Fres Run Aglblebd: 10110

fAnen: 20 48

enter Freq 1,852500000 GHz

S GainLow Radis Davice: BTS

Ref Offses =l
Ref 18.90 dBm

[Center 1,853 GHz
#VBW 160 kHz

Occupled Bandwidth Total Power 24.3 dBm
4.4850 MHz
-2.924 kHz OBW Power

4.811 MHz xdB

Transmit Freq Ermor
» dB Bandwidth

99.00 %
-26.00 dB

Center Freq)

16QAM

gt Specirum Aaabyrer - Occaphed W

L G DACE2 M e

Canter Freq: 1862600000 GHz Radio 5d: None

e Trig: Fras Run heglHold: 1010
Baaten 20 €8

Canter Freq 1.852500000 GHz

#IFGaind ow Radio Davice: BTS

'set 8.9 dB
90 dBm

Center 1.853 GHz Span 10 MHzZ

W 56 kHz #VBW 160 kHz

Occupied Bandwidth Total Power 3.1 dBm
4.4836 MHz
-1.701 kHz OBW Power

4.841 MHz xdB

Transmit Freq Error

x dB Bandwidth -26.00 dB

25RB#0

25RB#0

Agflem Spectrum Anatyrer - Dczupied N
€ [
Canter Freq: 1.530000000 GHz Radig Std- None
we= Trig:Frae Run AglHele 2010
fAnen: 20 48

Center Freq 1.880000000 GHz

S GainLow Radis Davice: BTS

A

ter 1,88 GHz

5 BW 56 kHz #VBW 160 kHz #Sweep 100 m:

Occupled Bandwidth Total Power 24.6 dBm
4.4830 MHz
1.377 kHz OBW Power

4.825 MHz xdB

Transmit Freq Ermor
» dB Bandwidth

99.00 %
-26.00 dB

Center Freq)

hannel

gt Specirum Anabyrer - Occaphed W

Canter Freq: 1.580000000

I SA00 GH
Center Freq 1.880000000 GHz _ Ry lngH:Id: oy

Radio Device: BTS

'set 8.9 dB
18.90 dBm

Center 1.88 GHz
#Res BW 56 kHz

Span 10 MHz

#VBW 160 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 23.6 dBm

4.4815 MHz
488 Hz OBW Power
4.863 MHz x dB

Transmit Freq Error

x dB Bandwidth -26.00 dB

25RB#0

25RB#0

- i
Canter Freq: 1907500000 GHz Radio St None
o Trg: Fres Run Aglblebd: 10110

fAnen: 20 48

Center Freq 1.807500000 GHz

S GainLow Radis Davice: BTS

[Center 1,908 GHz
#VBW 160 kHz

Occupled Bandwidth Total Power
4.4852 MHz
-2.395 kHz OBW Power

4.836 MHz xdB

Transmit Freq Ermor
» dB Bandwidth

99.00 %
-26.00 dB

Middle Channel

Center Freq)
1907500000 GHz|

gt Specirum Aaabyrer - Occaphed W
: DI
Canter Freq: 1507500000 GHz Radio 5d: Nore
o Trig: Fras Run heglHold: 1010
Baaten 20 €8

Canter Freq 1.907500000 GHz

#IFGaind ow Radio Davice: BTS

'set 8.9 dB
dB

Center 1.008 GHz
: 6 kHz #VBW 160 kHz

Span 10 MHz

Occupied Bandwidth Total Power
4.4792 MHz
-1.782 kHz OBW Power

4.823 MHz xdB

Transmit Freq Error
x dB Bandwidth

25RB#0

25RB#0

High Channel

#Sweep 100 msfe

#Sweep 100 msfe
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LTE FDD Band 2-10MHz Channel Bandwidth

QPSK

enter Freq 1855000000 GH. Cantes Freq: 1886030000 Gtz
prior L LESIRON S8 o Trig: Fras Run Rugeld: 10090
AFGaindaw Radis Davice: BTS

Ref Offses =l
Ref 18.90 dBm

[Center 1,855 GHz
#VBW 30 kHz

Occupled Bandwidth Total Power 23.3 dBm
8.9472 MHz

Transmit Freq Ermor ¥ i OBW Power 99.00 %
x dB Bandwidth 1513 -26.00 dB

16QAM

At Specirum Aaabyrer - Occaphed W

1 E v COELTT
Freq 1.855000000 Canter Freq: 1855000000 GHz Radio 51d: None

onter Feed 1LESSONNOL Gz e Trig: Fras Run AvgHald: 18190

Gt ow WAsten: 20 6B Radio Davice: BTS

'set 8.9 dB
90 dBm

| Center Freq|
| 1855000000 GHz

Center 1.855 GHz Span 20 MHZ

Occupied Bandwidth Total Power 2.3 dBm
8.9372 MHz

Transmit Freq Error -8.156 kHz OBW Power

x dB Bandwidth 9.458 MHz x dB -26.00 dB

50RB#0

50RB#0

Agflem Spectrum Anatyrer - Dczupied N
€ ©
Center Freq 1880000000 GHz Cantas Freq: 1550000000 GHz Fadia 51 Noow

e Trig: Fras Run Righlsd: 100
AFGaindaw #ftan 20 4B Radis Davice: BTS

ter 1.88 GHz
5 BW 110 kHz #VBW 330 kHz #Sweep 100 m:

Occupled Bandwidth Total Power 24.0 dBm
8.9321 MHz

Transmit Freq Ermor 3.983 kHz OBW Power 99.00 %
x dB Bandwidth . -26.00 dB

Low Channel

At Specirum Aaabyrer - Occaphed W

I SA00 Cantes Freq: 1853000000 G

Center Freq 1.880000000 GHz = T;::_'ﬂ:’al“ IV'IH:H: oy
tanien: 20 €8

'set 8.9 dB
18.90 dBm

| Center Freq|
| 1880000000 GHz

Center 1.88 GHz Span 20 MHz
#Res BW 110 kHz #VBW 330 kHz #Sweep 100 ms;

Occupied Bandwidth Total Power 23.0 dBm
8.9262 MHz

Transmit Freq Error 1.768 kHz OBW Power 0
x dB Bandwidth 97 MHz xdB -26.00 dB

50RB#0

50RB#0

e D L WM Ay
Canter Freq: 1905000000 GHz Radig Std- None
e Trig: Fras Run Righlsd: 100
AFGaindaw #ftan 20 4B Radis Davice: BTS

[Center 1,905 GHz
#VBW 30 kHz

Occupled Bandwidth Total Power

8.9312 MHz
Transmit Freq Ermor 35Hz OBW Power 99.00 %
x dB Bandwidth 9.423 MHz x dB -26.00 dB

| 1305000000 GHz

Middle Channel

Agfient Specirum Aaayrer - Ocoapled W
T & v [T
Freq 1.905000000 Canter Freq: 1505000000 GHz Radio 51d: None
enisr Fag 00000y otz o Trig: Fras Run BglHald: 10/
Gt ow WAsten: 20 6B Radio Davice: BTS

'set 8.9 dB
dB

Center Freq)

| I

Center 1.905 GHz ‘Span 20 MHZ|FEs
: W 110 kHz #VBW 330 kHz #Sweep 100 msfm

Occupied Bandwidth Total Power
8.9286 MHz

Transmit Freq Error -2.714 kHz OBW Power

x dB Bandwidth 9.463 MHz xdB

50RB#0

50RB#0

High Channel

W 110 kHz #VBW 330 kHz #Sweep 100 msfrme
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Report No.:MWR1

50900607

LTE FDD Band 2-15MHz Channel Bandwidth

QPSK

- I
Canter Freq: 1867500000 GHz Radio St None
o Trig: Fres Run Aglblebd: 10110

fAnen: 20 48

enmr Freq 1.857500000 GHz

S GainLow Radis Davice: BTS

Ref Offse! =l
Ref 18.90 dBm

[Center 1,858 GHz
#VBW 470 kHz

Occupled Bandwidth Total Power 22,8 dBm
13.414 MHz
-5.132 kHz

14.08 MHz

Transmit Freq Ermor
» dB Bandwidth

OBW Power
xdB

99.00 %
-26.00 dB

1857500000 GHz|

16QAM
gt Spocirum Lnabyrer - Decaged W :

e Trig: Fras Run
Baaten 20 €8

Center Freq 1.85?5EIOUOIJ GHz

#IFGaind ow

'set 8.9 dB
90

Center Freq)

1.858 GHz

Center
#Res BW 160 kHz

#VBW 470 kHz

Occupied Bandwidth Total Power
13.420 MHz
693 kHz

14.05 MHz

Transmit Freq Error
x dB Bandwidth

OBW Power
xdB

GHz
AvgHald: 1010

Ty

Radio 5ad: None

Radio Device: BTS

Span 30 MHz

#Sweep 100 msfe

21.8 dBm

-26.00 dB

75RB#0

75RB#0

- i

Canter Freq: 1580000000 GHz Radio St None

o Trig: Fres Run Agllebd: 10110
shtan: 20 4B

Center Freq 1.880000000 GHz

S GainLow Radis Davice: BTS

iCenter 1,88 GHz

5 BW 160 kHz #VBW 470 kHz

QOccupled Bandwidth Total Power 23.7 dBm
13.394 MHz

6.003 kHz
14.06 MHz

Transmit Freq Ermor
» dB Bandwidth

OBW Power
xdB

99.00 %
-26.00 dB

| 1880000000 GHz

Low Channel
Agrest Spocitum Anahyoer - Occogied W
L‘lmnfr.aq. 150000000

o Trig: Fras Run
Baaten 20 €8

Center Freq 1.880[JI]0UOI] GHz

#IFGaind ow

'set 8.9 dB
90

Center Freq)

Center 1.88 GHz

#Res BW 160 kHz #VBW 470 kHz

Occupied Bandwidth Total Power
13.395 MHz
3.103 kHz

13.97 MHz

Transmit Freq Error
x dB Bandwidth

OBW Power
xdB

GHz
AvgHald: 1010

; Ty
Radio 5ad: None

Radio Device: BTS

Span 30 MHz

#Sweep 100 msfe

Z2.6 dBm

-26.00 dB

75RB#0

75RB#0

- ! s
Canter Freq: 1502500000 GHz Radia St None
o Trg: Fres Run Aglblebd: 10110

fAnen: 20 48

Center Freq 1.002500000 GHz

S GainLow Radis Davice: BTS

#VBW 470 kHz

Occupled Bandwidth Total Power 223 dBm
13.401 MHz
-8.122 kHz

14.05 MHz

Transmit Freq Ermor
» dB Bandwidth

OBW Power
xdB

99.00 %
-26.00 dB

Center Freq)
| 1302500000 GHz

Middle Channel

gt Specirum Anabyrer - Occaphed W

Canter Freq: 1902500000 GHx

I T GH:
ontar Feg 150230000 Seiz Trig: Fras Run ‘hvglHald: 1069
Baaten 20 €8

#IFGaind ow

Ref Offset 5.9 dB
Ref 12.90 dBm

Center 1,903 GHz

#Res BW 160 kHz #VBW 470 kHz

Occupied Bandwidth Total Power

13.406 MHz
955 kHz OBW Power

xdB

Transmit Freq Error
x dB Bandwidth

Radio Device: BTS

Span 30 MHz

#Sweep 100 msfe

214 dBm

89,00
-26.00 dB

75RB#0

75RB#0

High Channel
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LTE FDD Band 2-20MHz Channel Bandwidth

QPSK

Canter Freq: 1560000000 GHz
o Trig: Fres Run Agllebd: 10110
shtan: 20 4B

Center Freq 1.860000000 GHz

S GainLow Radis Davice: BTS

[Center 1.86 GHz
#VBW 620 kHz

Occupled Bandwidth Total Power 22,6 dBm
17.866 MHz
~1.315 kHz

18.62 MHz

OBW Power
xdB

Transmit Freq Ermor
» dB Bandwidth

99.00 %
-26.00 dB

gt Specirum Anabyrer - Occaphed W

Center Freq 1.850000000 GHz

#IFGaind ow

'set 8.9 dB

Center Freg)

Center 1,86 GHz
#Res BW 200 kHz
Occupied Bandwidth
17.868 MHz
-4.204 kHz
16.58 MHz

Transmit Freq Error
x dB Bandwidth

Canter Freq: 1.550000000 GHx
AvgHald: 1010

Trig: Fras Run
Baaten 20 €8

16QAM

#VEW 620 kHz

Total Power

OBW Power
xdB

Radio Device: BTS

" i A g

Span 40 MHzZ
#Sweep 100 ms)

21.6 dBm

100RB#0

100RB#0

- 15 L
Canter Freq: 1580000000 GHz Radio St None
o Trig: Fres Run Aglblebd> 1010

fAnen: 20 48

enter Freq 1.880000000 GHz

S GainLow Radis Davice: BTS

Ref Offses =l
Ref 18.90 dBm

iCenter 1.88 GHz Span 40 MHz

#VBW 620 kHz #Sweep 100 ms

Occupled Bandwidth Total Power 23.4 dBm

17.836 MHz
7.048 kHz
18.58 MHz

Transmit Freq Ermor
» dB Bandwidth

OBW Power
xdB

99.00 %
-26.00 dB

hannel
Agfient Specirum Aaayrer - Ocoapled W
-CErﬂEl Freq 1.l'iEOIJIZIEIUOI] GHz
A Gaind ow =

'set 8.9 dB
90 dBm

| Center Freq|
| 1880000000 GHz

1.88 GHz
W 200 kHz

Center
Occupied Bandwidth

17.835 MHz

9.072 kHz

18.57 MHz

Transmit Freq Error
x dB Bandwidth

Canter Freq: 1580000000
Trig: Fras Run
Baaten 20 €8

GHz
eglHold> 40

#VEW 620 kHz

Total Power

OBW Power
xdB

Dot Ty
Radio 5ad: None

0
Radio Device: BTS

Span 40 MHz

#Sweep 100 msfe

2.4 dBm

100RB#0

100RB#0

- T ”
Canter Freq: 1580000000 GHz Radio St None
o Trig: Fres Run Aglblebd> 1010

fAnen: 20 48

Center Freq 1.880000000 GHz

S GainLow Radis Davice: BTS

Span 40 MHz
#Sweep 100 m:

[Center 1.88 GHz
#Res BW 200 kHz

#VBW 620 kHz

Occupled Bandwidth Total Power 23.4 dBm
17.836 MHz
7.948 kHz

18.58 MHz

Transmit Freq Ermor
» dB Bandwidth

OBW Power
xdB

99.00 %
-26.00 dB

Middle Channel

Agrent Specirum aabyrer - Occaphed W
Center Freq 1.900000000 GHz
i Gaind ow

'set 8.9 dB
90 dBm

| Center Freq|
| 1880000000 GHz

Center 1.9 GHz
#Res BW 200 kHz
Occupied Bandwidth
17.877 MHz
-17.043 kHz
16.64 MHz

Transmit Freq Error
x dB Bandwidth

Canter Freq: 1900000000 GHz
o Trig: Fras Run
Baaten 20 €8

AvgHald: 1010

#VEW 620 kHz

Total Power

OBW Power
xdB

Ty
adio Sad: None

Radio Device: BTS

Span 40 MHzZ
#Sweep 100 ms)

214 dBm

-26.00 dB

100RB#0

100RB#0

High Channel
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4.4. Band Edge compliance
LIMIT

Per FCC §24.238 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 + 10log(P) dB.

TEST CONFIGURATION

CMW500

Spectrum
Analveer

TEST PROCEDURE

1.
2.

3.
4.
5

The transmitter output port was connected to base station.

The RF output of EUT was connected to the power meter by RF cable and attenuator, the path loss was
compensated to the results for each measurement.

Set EUT at maximum power through base station.

Select lowest and highest channels for each band and different modulation.

Measure Band edge using RMS (Average) detector by spectrum

TEST RESULTS

Remark:

1. We were tested all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE
FDD Band 2; recorded worst case for each Channel Bandwidth of LTE FDD Band 2.
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Report No.:MWR150900607

LTE FDD Band 2-1.4MHz Channel Bandwidth Band Edge Compliance

Center Freq 1.850000000 GHz

Ref Offset8.9 dB
Refl 28.90 dBm

A gl

Center 1,850000 GHz
#Res BW 27 kHz

Weln
Low

P

Avg Typa: RMS
e Trig: Fres Run Aglblabd: 5100
shan 30 48

PRI g

#VBW 75 kHz*

#Sweep 1.00 s (1001 pts)

gt Specirum Aaabyrar - Swapt S
BL

Center Freq 1.850000000

Center Freq)
| 1950000000 GHz

Center 1,850000 GHz
#Res BW 27 kHz

Span 2,000 MHz

T =

#ug Typa: RMS

o Trig: Fres Run huglHold: 5400

Hhzten 30 €8

Span 2.000 MHz
#Sweep 1,00 5 (1001 pts))

STATLR

#VBW 75 kHz*

1RB#0

1RB#0

Ref Offset 8.9 dB
Ref 22,90 dBm

Center 1.910000 GHz
#Res BW 27 kHz

Avg Typa: RMS
o Trg: Fres Run Aglblabd: 5100

#VBW 75 kHz*

Low Channel

gt Specirum Aaabyrar - Swapt S

Ref Offset 6.9 dB
Refl 28.90 dBm

Center Freq)
1910000000 GHz|

Center 1.910000 GHz
#Res BW 27 kHz

Span 2,000 MHz
#5weep 1.00 5 (1001 pts)

Center Freq 1.910000000 GHz

#ug Typa: RMS
Trig: Fres Run huglHold: 5400

Hhzten 30 €8

PHO: Wide —+—
W Gl ow

Span 2.000 MHz
#Sweep 1,00 5 (1001 pts))

#VBW 75 kHz*

1RB#0

1RB#0

High Channel
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Report No.:MWR150900607

LTE FDD Band 2-3MHz Channel Bandwidth Band Edge Compliance

Center Freq 1.850000000 GHz

Ref Offset8.9 dB
Refl 28.90 dBm

Center 1,850000 GHz
#Res BW 62 kHz

Avg Typa: RMS
e Trig: Fres Run Aglblabd: 5100

o
Low #Anen 30 48

Center Freq)
| 1950000000 GHz

Span 2,000 MHz
#5weep 1.00 5 (1001 pts)

T

#VEW 180 kHz*

gt Specirum Aaabyrar - Swapt S
BL

Center Freq 1.850000000

GanLow

Center 1.850000 GHz
#Res BW 62 kHz

O Wiy ==

"‘Il_l‘«lﬂrhlllf.—k- AP i

#VBW 180 kHz*

16QAM

#ug Type: RMS

Trig: Fres Run uglHold: 211100

Hhzten 30 €8

el ik e AL P, A

#weep 100 ms (1001 pts))

1RB#0

1RB#0

Ref Offset 8.9 dB
Ref 22,90 dBm

Center 1,910000 GHz
#Res BW 62 kHz

Avg Typa: RMS

o Trg: Fres Run Arglblebd: 201100

Center Freq)
1910000000 GHz|

StartFreq

Span 2,000 MHz

#VEW 180 kHz' #Sweep 100 ms (1001 pts)

hannel

gt Specirum Aaabyrar - Swapt S
BL

Center Freq 1.910000000 GHz
W Gaincl ow

Ref Offset 6.9 dB
Refl 28.90 dBm

Center 1.910000 GHz
#Res BW 62 kHz

PHO: Wide —+—

#VBW 180 kHz*

#ug Type: RMS
Trig: Fres Run uglHold: 20100

Hhzten 30 €8

L e o

#weep 100 ms (1001 pts))

1RB#0

1RB#0

High Channel
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Report No.:MWR150900607

LTE FDD Band 2-5MHz Channel Bandwidth Band Edge Compliance

Avg Typa: RMS
Aglblebd 23100

Wiete e Trig: Fras Run
#an 30 48

Ref Offset8.9 dB
Refl 28.90 dBm

ST R e

.\n-.‘-f'ﬂ‘.,‘.-.'.f_..d\sia.-,..r‘

Span 2,000 MHz
#Sweep 100 ms (1001 pts)

T

Center 1,850000 GHz

#Res BW 100 kHz #VEW 300 kHz*

Center Freq)
| 1950000000 GHz

(R

StartFreq
1543000000 GHz

Agent Spectrum Aaabyzer - Swept Sh
B ;

Freq 1650000000 #ug Type: RMS
nter Freq 1.85000000 AugiHald: 2300

Ce

Trig: Fres Run
Haaten 30 €8

O Wiy ==
GanLow

Center 1.850000 GHz

#Res BW 100 kHz EVEBW 300 kHz* #weep 100 ms (1001 pts))

1RB#0

1RB#0

Avg Typa: RMS
o Trg: Fres Run Aglhiebd: 151900

Ref Offset 8.9 dB
Ref 22,90 dBm

B ™

Span 2,000 MHz
#Sweep 100 ms (1001 pts)

Center 1.910000 GHz

#Res BW 100 kHz #VEW 300 kHz*

Center Freq)
1910000000 GHz|

StartFreq

hannel

Agrient Specirum Aaabyrer - Swept SA
AL :
nter Freq 1.910000000 GHz
PHO: Wide ==
W Gl ow

‘Ce Avg Type: RS,
TrigFresRun  AvglHald: 2000
sacien 30 8

Ref Offset 6.9 dB
Refl 28.90 dBm

e e

Ky
Moy,
B L L TSR —

Center 1.910000 GHz

#Res BW 100 kHz FVEW 300 kHz*

#weep 100 ms (1001 pts))

1RB#0

1RB#0

High Channel
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Report No.:MWR150900607

LTE FDD Band 2-10MHz Channel Bandwidth Band Edge Compliance

Center Freq 1.850000000 GHz

Ref Offset8.9 dB
Refl 28.90 dBm

Center 1,850000 GHz
#Res BW 200 kHz

Avg Typa: RM

5
e Trig: Fres Run Aglblebd 23100

#Anen 30 48

Span 2,000 MHz
#Sweep 100 ms (1001 pts)

T

#VBW 620 kHz'

| 1950000000 GHz

gt Specirum Aaabyrar - Swapt S
BL

Center Freq 1.850000000

GanLow

Center Freq)

Center 1.850000 GHz
#Res BW 200 kHz

O Wiy ==

FVEW 620 kHz*

#ug Type: RMS
Trig: Fres Run uglHold: 211100

Hhzten 30 €8

#weep 100 ms (1001 pts))

1RB#0

1RB#0

Ref Offset 8.9 dB
Ref 22,90 dBm

Center 1.910000 GHz
#Res BW 180 kHe

Avg Typa: RMS
o Trg: Fres Run Aglhiebd: 151900

Span 2,000 MHz

#VEW 560 kHz' #Sweep 100 ms (1001 pts)

Low Channel

Agrient Specirum Aaabyrer - Swept SA

D :
Center Freq 1.210000000 GHz

W Gl ow

Ref Offset 6.9 4B

Refl 28.90 dBm

Center Freq)
1910000000 GHz|

StartFreq

st st

Center 1.910000 GHz
#Res BW 200 kHz

PHO: Wide —+—

FVEW 620 kHz*

#vg Type: RMS
Trig: Fres Run huglHold: 141100

Hhzten 30 €8

Ui bean e Lty

#weep 100 ms (1001 pts))

1RB#0

1RB#0

High Channel
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Report No.:MWR150900607

LTE FDD Band 2-15MHz Channel Bandwidth Band Edge Compliance

Agllam Spectrum Analyrvr - Swapt S

-Cenrer Freq 1.EISOUOEIBI:I GHz

Rl SdB
Ref 28,90 dBm

Center 1,850000 GHz
#Res BW 300 kHz

s

QPSK

Avg Typa: RMS
o Teig: Frea Run RuglHabd 24100

M
#zen: 30 4B

Wide
IFlsain:l ow

1 BS0000000 GHz |

Span 2,000 MHz

EVBW 010 kHz* #Sweep 100 ms (1001 pts)

Apgent Specirum Analyzer - Swept S0
Center Freq 1.850000000 GHz

Ref Offset 83 dB
Ref 28.90 dBm

Center Freq)

StartFreq
1543000000 GHz

Center 1.850000 GHz
#Res BW 300 kHz

PP Wide
IFGaint ow

16QAM

#ug Type: RMS
Trig: Fras Run uglHold: 211100

#Aman: 30 48

ROSPRNESE XTI P

#VBW 910 kHz*

| 1850000000 GHz|

Center Freq|

1RB#0

1RB#0

Agllam Spectrum Analyrvr - Swapt S

-Cenrer Freq 1.9iOUOI:IBI:I GHz

Center 1.910000 GHz
#Res BW 300 kHz

s

Avg Typa: RMS
Trig: Frea Run RuglHabd: 20100

PRI Wide =+
#zen: 30 4B

IFlsain:l ow

Span 2,000 MHz
#Sweep 100 ms (1001 pts)

EVBW 010 kHz*

Low Channel
fwlpﬂmnlnlrp‘f Swept 54
‘CEHIE! Freq 1.910000000 GHz

Ref Offset 83 dB
Ref 28.90 dBm

Center Freq)
1910000000 GHz|

Center 1.910000 GHz
#Res BW 300 kHz

PP Wide
IFGaint ow

#VBW 910 kHz*

#ug Type: RMS
Trig: Fras Run uglHold: 20100

#Aman: 30 48

| 1910000000 GHz|

I—

Span 2.000 MHz

#eweep 100 ms (1001 pts)

Center Freq|

StartFreq
1803000000 GHz

StopFreq

1RB#0

1RB#0

High Channel
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Report No.:MWR150900607

LTE FDD Band 2-20MHz Channel Bandwidth Band Edge Compliance

Ref Offset8.9 dB
Refl 28.90 dBm

Center 1,850000 GHz
#Res BW 390 kHe

Avg Typa: RMS
o Trg: Fres Run Aglblebd 23100
shan 30 48

#VEW 1.2 MHz*

Center Freq)
| 1950000000 GHz

Span 2,000 MHz

#Sweep 100 ms (1001 pts)

T

16QAM

gt Specirum Aaabyrar - Swapt S

#ug Type: RMS

Center Freq 1.850000000 GH.' P M

FHOC Witde =
W Gl ow

Trig: Fres Run
Haaten 30 €8

Ref Offset 6.9 dB
Ref 28,90 dBm

Center 1.850000 GHz
#Res BW 300 kHz

#VBW 1.2 MHZ*

1RB#0

1RB#0

Ref Offset 8.9 dB
Ref 22,90 dBm

Center 1.910000 GHz
#Res BW 390 kHe

Avg Typa: RMS
o Trg: Fres Run Arglblebd: 201100

#Anen 30 48

#VEW 1.2 MHz*

Center Freq)
1910000000 GHz|

StartFreq

Span 2,000 MHz
#Sweep 100 ms (1001 pts)

T

hannel
Agrient Specirum Aaatyrer - Swept Sk

#vg Type: RMS

nter Fr z
Lok ] AvgHold: 19100

PHO: Wide —+—
W Gl ow

Trig: Fres Run
Haaten 30 €8

Center 1.910000 GHz
#Res BW 300 kHz

Span 2.000 MHz

#VEW 1.2 MHz* #weep 100 ms (1001 pts))

1RB#0

1RB#0

High Channel




4.5. Spurious Emssion on Antenna Port

LIMIT

Page 36 of 64

Report No.:MWR150900607

Per FCC §24.238, 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 + 10log(P) dB.

TEST CONFIGURATION

| [ Mrectional coupler

TEST PROCEDURE

The EUT was setup according to EIA/TIA 603D

a.
b.

c.
d.
e.

CMW500

Place the EUT on a bench and set it in transmitting mode.
Connect a low loss RF cable from the antenna port to a spectrum analyzer and CMW500 by a Directional

Couple.

EUT Communicate with CMW500, then select a channel for testing.
Add a correction factor to the display of spectrum, and then test.

Spectrum
Analyvzer

The resolution bandwidth of the spectrum analyzer was set sufficient scans were taken to show the out of
band Emission if any up to10" harmonic.

Please refer to following tables for test antenna conducted emissions.

Working Sub range Sweep time
Frequency (GH2) RN VI (s)
0.000009~0.000015 1KHz 3KHz Auto
LTE FDD Band 2 0.000015~0.03 10KHz 30KHz Auto
0.03~26.5 1 MHz 3 MHz Auto

TEST RESULTS

Remark:
1. We were tested all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE
FDD Band 2; recorded worst case for each Channel Bandwidth of LTE FDD Band 2.
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LTE FDD Band 2-1.4MHz Channel Bandwidth

Low Channel

i:erm:.r Freq 79.500 kHz

VN Closs ==
IF Galwcl ow

Ref Offset8.7 dB
Rel 8.70 dBm

Start 9.00 kHz
#Res BW 1.0 kHz

=

Avg Typa: RMS
Trig: Fris Run Aeglblebd 241100

fAnen: 10 48

" Stop 150.00 kHz
Sweep 174 ms (1001 pts)
s1ana | OC Coupled

#VBW 3.0 kHz*

16QAM

gt Specirum Aaabyrar - Swapt S

Hug Type: RMS

Center Freq 79.500 kHz AvglHarE 240

™ Trig: Fras Run

FHO: Clope =+
Hhzten 30 68

W Gl ow

Ref Offset 6.7 9B
Rel 8.70 dBm

Start 9.00 kHz

#Res BW 1.0 kHz #VBW 3.0 kHz*

Stop 150.00 kHz

Sweep 174 ms (1001 pts))

smna | OC Couplod

Ref Offset8.7 dB
Ref 8.70 dBm

)
|
|

k-"f-v.*r'.-lv- ¥

Start 150 kHz
#Res BW 10 kHz

T TRy

9KHz~150KHz

Avg Typa: RMS
o Trg: Fres Run Aglblebd 23100
shtar 16 48

15075000 MHz |

e LA galebob s
) " Stop 30.00 MHz
#VBW 30 kHz*

sna | 0C Coupled

Center Freq)

StartFreq

9KHz~150KHz

Agent Spectrum Aaabyzer - Swept Sk
Center Freq 15.075000 MHz Fug Type: RM
PO W

W Galnclow

™ Trig: Fras Run
Hasten 8 €8

AvgiHold: 23100

5

Center Freq
15075000 MHz|

StartFreq
1560000 kHz|

g L P o bt S e bt s byt

Start 150 kHz

#Res BW 10 kHz #VEW 30 kHz*

.00 MHz

Stop
Sweep 368 ms (1001 pts)

smna | OC Couplod

Center Freq 13.015000000 GHz
PN

Ref Offset 8.7 dB
Ref 30,00 dBm

Start 30 MHz
#Res BW 1.0 MHz

e

150KHz~30MHz

Avg Typa: RMS
Avgliebd: 171100

e Trg: Fres Run

(FGalclow AR 40 4B

| 13015000000 GHz|

I—

"~ Stop 26,00 GHz
Sweep 64.9 ms (1001 pts)

anm

#VBW 3.0 MHz*

Center Freq)

StartFreq
30.000000 MHz

StopFreq

150KHz~30MHz

Agrient Specirum Aaabyrer - Swept SA
Center Freq 13.015000000 Hz B e un
Hastan 4 €8

Ref Offset 87 dB
Ref 30.00 dBm

Start 30 MHz
#Res BW 1.0 MHz

#VBW 3.0 MH*

#ug Type: RMS
uglHold: 17100

Center Freq
13.015000000 GHz|

StartFreq
30,000000 MHz|

Stop Freq
26.000000000 GHz|

CF Step
2587000000 GHz,

Stop 26.00 GHz
Sweep 64.0ms (1001 pts))

STATUS

30MHz~26.5GHz

30MHz~26.5GHz

1RB#0

1RB#0
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LTE FDD Band 2-1.4MHz Channel Bandwidth
Middle Channel

16QAM

gt Specirum Aaabyrar - Swapt S

Center Freq 79.500 kHz 5 v Typa: AMS ‘Center Freq 79.500 kHz - A Thpa: RS
LA N Civpe e Tg: Fres Run Arglid: 204900 h e Beg B S ki PHO: Ciase —+= 11ig: e Run i diniide=d
IF Galwcl ow Bhstarc 10 4B Foainiow Bt 0 &0

Ref Offset8.7 dB Ref Offset 6.7 dB
Refl 8.70 dBm 4 Ref &.70 dBm

Start 9,00 kHz ) ) ) " Stop 150.00 kHz Start 9,00 kHz ) ) ) ) Stop 150.00 kHz
#Res BW 1.0 kHz #VBW 3.0 kHz* Sweep 174 ms (1001 pts) #Res BW 1.0 kHz #VEW 3.0 kHz' Sweep 174 ms (1001 pts))

e sIana. | DC Coupled v sans | OC Couphod

9KHz~150KHz 9KHz~150KHz

gt Specirum Aaabyrar - Swapt S

v Typa: AMS 'Center Freq 15.075000 MH: : vy Type: RMS
W oo FreeRun  Avglele 20900 f LOnAr Feg 15073000 8 COMMN g FreaRun  Avgold: 230
Rhawnc 96 48 W Gainc ow st 96 &0

Ref Offset8.7 dB
Ref 8.70 dBm

Center Freq) Center Freq
15075000 MHz| 15.075000 MHz|

StartFreq StartFreq
1560000 kHz|

Llrv'm‘la' L LR ey, AT E eTe
Start 150 KHz i 30.00 MHz Start 150 kHz ] Stop
#Res BW 10 kHz #VBW 30 kHz* 2 k #Res BW 10 kHz EVBW 30 kHz* Sweep 368 ms (1001 pts)

A | OC Coupled = sTanA. | OC Ceuplod

.00 MHz

150KHz~30MHz 150KHz~30MHz

gt Specirum Aaabyrar - Swapt S

ot 3 GHz Aig Typa: RMS
Center Freq 13.015000000 _ __ R AT

: Fast
IFGalwt ow #ian 40 6B

#ug Type: RMS
o Trig: Fres Run uglHold: 17100
Hastan 4 €8

Center Freq 13.015000000 GHz
:

Ref Offset 8.7 dB L Ref Offset 87 dB
Ref 30.00 dBm 4 Ref 30.00 Bm

Center Freq) Center Freq
| 12015000000 GHz| 13.015000000 GHz|

e 0 E

StartFreq StartFreq
30000000 Mz 30,000000 MHz|

StopFreq StopFreq

26.000000000 GHz|

| CF Step|
2591000000 Gz
FreqOfset

OHz

Start 30 MHz ) ) ) "~ Stop 26,00 GHz Start 30 MHz ) ) ) ) Stop 26.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHZ* Sweep 64.9 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MH* Sweep 64,9 ms (1001 pts)

= Ty s aTATS

30MHz~26.5GHz 30MHz~26.5GHz
1RB#0 1RB#0
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LTE FDD Band 2-1.4MHz Channel Bandwidth

High Channel

Avg Typa: RMS

Center Freq 79.500 kHz AugiHeld 20900

Trig: Fris Run

VNG Clos o
fAnen: 10 48

IF Galwcl ow

Ref Offset8.7 dB
Rel 8.70 dBm

" Stop 150.00 kHz
Sweep 174 ms (1001 pts)

sna | 0C Coupled

Start 9.00 kHz
#Res BW 1.0 kHz

=

#VBW 3.0 kHz*

16QAM

gt Specirum Aaabyrar - Swapt S

Hug Type: RMS

Center Freq 79.500 kHz AvglHarE 240

Trig: Fres Run

FHO: Clows =4
Hhzten 30 68

W Gl ow

Ref Offset 6.7 9B
Rel 8.70 dBm

Stop 150,00 kHz
Sweep 174 ms (1001 pts))

smna | OC Couplod

Start 9.00 kHz

#Res BW 1.0 kHz #VBW 3.0 kHz*

9KHz~150KHz

Avg Typa: RMS
o Trg: Fres Run Aglblebd 23100

fAnen: 16 48

Ref Offset8.7 dB
Ref 8.70 dBm

Pl
Start 150 kHz
#Res BW 10 kHz

i T TUPRERERTIORE WRPONy SRR byt
) Stop 30.00 MHz
#VEW 30 kHz*

sna | 0C Coupled

9KHz~150KHz

gt Specirum Aaabyrar - Swapt S

[ Freq 15.075000 MM, g Type: RS
Center Freq 15.075000 M wm Fiile,

W Gl ow

™ Trig: Fras Run
Hasten 8 €8

Center Freq)
15075000 MHz|

StartFreq

pigatlalin g e e
Stop 30,00 MHz
Sweep 368 ms (1001 pts)

smna | OC Couplod

Start 150 kHz

#Res BW 10 kHz #VEW 30 kHz*

Center Freq
15075000 MHz|

StartFreq
1560000 kHz|

150KHz~30MHz

Avg Typa: RMS

Center Freq 13.015000000 _ e Forvods

IF Gl ow

e Trg: Fres Run
shan 40 45

Ref Offset 8.7 dB
Ref 30,00 dBm

| 13015000000 GHz|

I—

"~ Stop 26,00 GHz
Sweep 64.9 ms (1001 pts)

anm

Start 30 MHz
#Res BW 1.0 MHz

e

#VBW 3.0 MHz*

150KHz~30MHz

gt Specirum Aaabyrar - Swapt S

#ug Type: RMS

Center Freq 13.015000000 Hz AvalHalE ATHO

™ Trig: Fres Run
Hastan 4 €8

Ref Offset 87 dB
Ref 30.00 dBm

Center Freq)

StartFreq
30.000000 MHz

Stop 26.00 GHz
Sweep 64.0ms (1001 pts))

STATUS

Start 30 MHz
#Res BW 1.0 MHz

#VBW 3.0 MH*

13015000000 GHz |

26.000000000 GHz|

Center Freq

StartFreq
30,000000 MHz|

StopFreq

CF Step
2587000000 GHz,

30MHz~26.5GHz

30MHz~26.5GHz

1RB#0

1RB#0
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Report

No.:MWR150900607

LTE FDD Band 2-3MHz Channel Bandwidth

Low Channel

i:enrer Freq 79.500 kHz

Ref Offset8.7 dB
Rel 8.70 dBm

Start 9.00 kHz
#Res BW 1.0 kHz

e

Avg Typa: RMS
Trig: Fris Run Aeglblebd 241100

fAnen: 10 48

VNG Clos o
IFGalwl ow

" Stop 150.00 kHz
Sweep 174 ms (1001 pts)

sna | 0C Coupled

#VBW 3.0 kHz*

Agrient Specirum Aaabyrer - Swept SA
Center Freq 79.500 kHz
W Gaincd ow

Ref Offset B.7 4B
Ref &.70 dBm

Start 9.00 kHz
#Res BW 1.0 kHz

NG Tt e Trig: Fres Run
]

#VEW 3.0 kHz*

Hug Type: RMS
HuglHold: 241100

Stop 150,00 kHz
Sweep 174 ms (1001 pts))

atanm | DC Coupled

Ref Offset8.7 dB
Ref 8.70 dBm

L e

Start 150 kHz
#Res BW 10 kHz

9KHz~150KHz

Avg Typa: RMS
o Trg: Fres Run Aglblebd 23100
shtar 16 48

Center Freq)
15075000 MHz|

StartFreq

i ]
Stop 30,00 MHz
#VEBW 30 kHz*

sna | 0C Coupled

9KHz~150KHz

gt Specirum Aaabyrar - Swapt S

Center Freq 15.075000 MHz
PO W -
W Galnclow

Trig: Fres Run
Hasten 8 €8

#ug Type: RMS
uglHold: 211100

Center Freq
15075000 MHz|

StartFreq
1560000 kHz|

oAb A A o s o R Sl

Start 150 kHz
#Res BW 10 kHz

#VBW 30 kHz*

Stop 30.00 MHz
Sweep 368 ms (1001 pts)

atanm | DC Coupled

Center Freq 13.015000000 GHz
PN

Ref Offset 8.7 dB
Ref 30,00 dBm

Start 30 MHz
#Res BW 1.0 MHz

=

150KHz~30MHz

Avg Typa: RMS
Avgliebd: 171100

e Trg: Fres Run

[Flabclow  AATan 45 65

Center Freq)
| 12015000000 GHz|

I—

StartFreq
30.000000 MHz

"~ Stop 26,00 GHz
Sweep 64.9 ms (1001 pts)

=

#VBW 3.0 MHz*

150KHz~30MHz

Agent Spectrum Aaabyzer - Swept Sh
Center Freq 13.015000000 GHz
:

Ref Offget 8.7 dB
Ref 30.00 dBm

Start 30 MHz
#Res BW 1.0 MHz

™ Trig: Fres Run
Hastan 4 €8

#VBW 3.0 MH*

#ug Type: RMS
uglHold: 17100

Center Freq
13.015000000 GHz|

StartFreq
30,000000 MHz|

Stop 26.00 GHz
Sweep 64.0ms (1001 pts))

STATUS

30MHz~26.5GHz

30

MHz~26.5GHz

1RB#0

1RB#0




