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1 Certificate of Conformity

Product:  Mobile phone
Brand: Hisense
Test Model: Hisense F20
Sample Status: Identical Prototype
Applicant:  Hisense International Co., Ltd.

Test Date: May 05, 2016 ~ Jun. 02, 2016
Standards: FCC Part 24, Subpart E

The above equipment has been tested by Bureau Veritas Consumer Products Services (H.K.) Ltd.,
Taoyuan Branch , and found compliance with the requirement of the above standards. The test record, data
evaluation & Equipment Under Test (EUT) configurations represented herein are true and accurate accounts

of the measurements of the sample’'s EMC characteristics under the conditions specified in this report.

Prepared by : , Date: Jun. 03, 2016

Amyee Qian / Engineer

el

Approved by : , Date: Jun. 03, 2016
William Chung / Manager

Report No.: RF160504W010-4 4/78 Report Format Version: 6.1.1




UV
%
e "

Jezt

A D T

2 Summary of Test Results

Applied Standard: FCC Part 24 & Part 2

FCC
Test Item Result Remarks
Clause
2.1046 . . . -
24,932 Effective Radiated Power PASS Meet the requirement of limit.
2.1046 Peak To Average Ratio PASS Meet the requirement of limit
24.232(d) g q '
2.1055 . . -
Frequency Stability PASS Meet the requirement of limit.
24.235
2.1049 Occupied Bandwidth PASS Meet the requirement of limit
24.238(b) P q '
24.238(b) Band Edge Measurements PASS Meet the requirement of limit.
24122; Conducted Spurious Emissions PASS Meet the requirement of limit.
21053 Meet the requirement of limit.
2;1 238 Radiated Spurious Emissions PASS Minimum passing margin is

-18.17dB at 36.79MHz.

2.1 Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on
the EUT as specified in CISPR 16-4-2:

Measurement Frequency Expend(Egzl)Jr(\f)e rtainty

Conducted Emissions at mains ports 150kHz ~ 30MHz 2.44 dB
30MHz ~ 200MHz 2.93dB

Radiated Emissions up to 1 GHz
P 200MHz ~1000MHz 2.95 dB
1GHz ~ 18GHz 2.26 dB

Radiated Emissions above 1 GHz
18GHz ~ 40GHz 1.94 dB

This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence level

using a coverage factor of k=2.
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2.2 Test Site And Instruments
Equipment Manufacturer Model No. Serial No. Last Cal. Next Cal.
EMI Test Receiver Rohde&Schwarz |ESR7 101494 Apr. 05,16  |Apr. 04,17
Signal and Spectrum | 40 e Schwarz [FSVA40 101094 Apr. 05,16  |Apr. 04,17
Analyzer
Bilog Antenna 1 Teseq CBL 6111D 30643 Jun. 25,15 [Jun. 24,16
Bilog Antenna 2 Teseq CBL 6111D 27089 Jun. 25,15 [Jun. 24,16
Horn Antenna ETS-Lindgren 3117 00062558 May 30,14 |May 29,17
Horn Antenna
(15GHz-40GH?2) SCHWARZBECK [BBHA 9170 BBHA9170147 [Jan. 21,14 |Jan. 20,17
Amplifier Burgeon BPA-530 100220 Apr. 05,16 |Apr. 04,17
Pre-Amplifier HP 8449B 3008A00409 |Apr. 24,16  |Apr. 23,17
Pre-Amplifier
(18GHZz-40GH?2) EMCI EMC 184045 (980102 Nov. 11,15 |Nov. 10,16
GPS Generator+
Antenna TOJOIN GNSS-5000A |E1-010119 Aug. 08, 14 |Aug. 07, 16
3m Semi-anechoic  |or | \NDGREN [om*6m*6m  |NSEMC003  |Mar. 12,16  |Mar. 11,18
Chamber
ADT_Radiated
Test Software ADT V7561592 N/A N/A N/A
Power Meter Anritsu ML2495A 1139001 Feb.19,16 Feb. 18,17
Power Sensor Anritsu MA2411B 1126068 Feb.19,16 Feb. 18,17
Power Sensor Keysight U2021XA MY55060016 |May 27,15 [May 26,17
Power Sensor Keysight U2021XA MY55060018 |May 27,15 |May 26,17
Digital Multimeter FLUKE 15B A1220010DG |Oct. 12,15 |Oct. 11, 16
Humid & Temp .
Programmable Tester Haida HD-2257 110807201 Sep.07,15 Sep. 06,16
Oscilloscope Agilent DS0O9254A MY51260160 [Nov. 09,15 |Nov. 08,16
Signal Analyzer ~ |Rohde & FSV7 102331 Nov. 09,15 |Nov. 08,16
Schwarz

Signal Generator Agilent N5183A MY50140980 |Apr. 21,16 |Apr. 20, 17
ESG Vector Signal

ectorsignat | agilent E4438C MY49072505 |Sep. 01,15 |Aug. 31,16
Generator
BLUETOOTH
TESTER Rohde&Schwarz |CBT32 100811 Oct. 12,15 |[Oct. 11, 16

NOTE: 1. The calibration interval of the above test instruments is 12 months and the calibrations

are traceable to NML/ROC and NIST/USA.
2. The calibration interval of the loop antenna is 24 months and the calibrations are
traceable to NML/ROC and NIST/USA.
3. The test was performed in HwaYa Chamber 4.
4. The horn antenna and HP preamplifier (model: 8449B) are used only for the measurement of
emission frequency above 1GHz if tested.

5. The FCC Site Registration No. is 460141.
6. The IC Site Registration No. is IC7450F-4.
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3  General Information

3.1 General Description of EUT

PRODUCT Mobile phone
BRAND Hisense
MODEL NAME Hisense F20

POWER SUPPLY

5.0Vdc (adapter or host equipment)
3.8Vdc (battery)

MODULATION TYPE

GSM, GPRS: GMSK
EDGE: GMSK, 8PSK
WCDMA : BPSK

LTE Band 2: QPSK, 16QAM

GSM, GPRS, EDGE: 1850.2MHz ~ 1909.8MHz

WCDMA: 1852.4MHz ~ 1907.6MHz

LTE Band 2
Channel Bandwidth: 1.4MHz | 1850-7MHz ~ 1909.3MHz
LTE Band 2
Channel Bandwidth: 3MHz  [1851-5MH2z ~ 1908.5MHz
FREQUENCY RANGE LTE Band 2 -
Channel Bandwidth: 5MHz 1852.5MHz ~ 1907.5MHz
LTE Band 2
Channel Bandwidth: 10MHz | 185°-0MHZz ~1905.0MHz
LTE Band 2
Channel Bandwidth: 15MHz | +8°7-5MHZ ~1902.5MHz
LTE Band 2
Channel Bandwidth: 20MHz | 1860-0MHZz ~1900.0MHz
GSM: 1545mW
EDGE: 542mW
WCDMA: 390mW
LTE Band 2
Channel Bandwidth: 1.4MHz | 1146MW
LTE Band 2
idth: 1130mw
MAX. EIRP POWER Channel Bandwidth: 3MHz
LTE Band 2
Channel Bandwidth: 5MHz 1143mw
LTE Band 2
Channel Bandwidth: 10MHz 1158mW
LTE Band 2
Channel Bandwidth: 15MHz | 1140MW
LTE Band 2
Channel Bandwidth: 20MHz 1028mw
GSM 244KGXW
EMISSION DESIGNATOR
EDGE 242KGTW
Report No.: RF160504W010-4 7178 Report Format Version: 6.1.1




WCDMA 4AM18F9W
LTE Band 2 QPSK: 1M09G7D
Channel Bandwidth: 1.4MHz 16QAM: 1MO9W7D
LTE Band 2 QPSK: 2M69G7D
Channel Bandwidth: 3MHz 16QAM: 2M69W7D
LTE Band 2 QPSK: 4M48G7D
Channel Bandwidth: 5SMHz 16QAM: 4M48W7D
LTE Band 2 QPSK: 8M94G7D
Channel Bandwidth: 10MHz 16QAM: 8M94W7D
LTE Band 2 QPSK: 13M4G7D
Channel Bandwidth: 15MHz 16QAM: 13M4W7D
LTE Band 2 QPSK: 17M9G7D
Channel Bandwidth: 20MHz 16QAM: 17MOW7D

ANTENNA TYPE Fixed Internal antenna with -1.2dBi gain

HW VERSION V1.0

SW VERSION L1259.6.01.00.MX05

ACCESSORY DEVICE Refer to note as below

DATA CABLE Carphone cable: Unshiclded. detachable,0.8 m

Note:

1. The above EUT information is declared by manufacturer and for more detailed features description, please

refer to the manufacturer's specifications or User's Manual.
2. The EUT was powered by the following adapter:

ADAPTER

BRAND: Hisense

MODEL: A31-501000

NPUT: AC 100-240V, 150mA
ODUTPUT: DC 5V, 1000mA

3. The EUT matched the following USB Cable and Earphone.

USB CABLE
BRAND: SHENZHEN FKY-QY HARDWARE ELECTRONIC CO.,LTD
MODEL: FKYM1-2828L08BKR/FKYM1-2828L08WHR
SIGNAL LINE: 0.8 METER
EARPHONE
BRAND: NEW LEADER
_ NLD-EM116T-055S
MODEL: NLD-EM116T-056S
SIGNAL LINE: 0.8 METER

4.  For the test results, the EUT had been tested with all conditions. But only the worst case was shown in

test report.

Report No.: RF160504W010-4
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3.2 Configuration Of System Under Test

FOR RADIATION EMISSION TEST

Earphone
Test table

—0

(Powered from AC Adapter)

&

220

*Kept in a remote area

Universal Radio
Communication
Tester

FOR E.R.P. TEST

Test table

(Powered from battery)

&

Y

222

Universal Radio
Communication
Tester
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3.2.1

Description Of Support Units

The EUT has been tested as an independent unit together with other necessary accessories or support units.
The following support units or accessories were used to form a representative test configuration during the

tests.
NO.| PRODUCT BRAND MODEL NO. SERIAL NO. FCC ID
1 DC source | LONG WEI PS-6403D 010934269 N/A
2 PC HP A6608CN 3CR83825X3 N/A
NO. SIGNAL CABLE DESCRIPTION OF THE ABOVE SUPPORT UNITS
1 |DC Line: Unshielded, Detachable 1.0m
2 |AC Line: Unshielded, Detachable 1.5m

NOTE:
1. All power cords of the above support units are non shielded (1.8m).

3.3 Test Mode Applicability and Tested Channel Detail

Pre-Scan has been conducted to determine the worst-case mode from all possible combinations between
available modulations, data rates, XYZ axis and antenna ports

The worst case was found when positioned on Z-plane. Following channel(s) was (were) selected for the final
test as listed below:

Test results are presented in the report as below.

Test Mode Test Condition
A Power from adapter

B Power from battery
GSM MODE
EUT
Configure Test Item Available Channel | Tested Channel Mode
Mode
A EIRP 512 to 810 512, 661, 810 GSM
B Frequency Stability 512 to 810 661 GSM
A Occupied Bandwidth 512 to 810 512, 661, 810 GSM, EDGE
A Band Edge 512 to 810 512, 810 GSM, EDGE
A Peak To Average Ratio 512 to 810 512, 661, 810 GSM, EDGE
A Condcudeted Emission 512 to 810 512, 661, 810 GSM, EDGE
Radiated Emission
A Below 1GHy 512 to 810 512 GSM
Radiated Emission
A Above 1GHz 512 to 810 512, 661, 810 GSM
Report No.: RF160504W010-4 10/78 Report Format Version: 6.1.1




WCDMA MODE

EUT
Configure Test Item Available Channel Tested Channel Mode
Mode
A EIRP 9262 to 9538 9262, 9400, 9538 WCDMA
B Frequency Stability 9262 to 9538 9400 WCDMA
A Occupied Bandwidth 9262 to 9538 9262, 9400, 9538 WCDMA
A Band Edge 9262 to 9538 9262, 9538 WCDMA
A Peak To Average Ratio 9262 to 9538 9262, 9400, 9538 WCDMA
A Condcudeted Emission 9262 to 9538 9262, 9400, 9538 WCDMA
Radiated Emission
A 9262 to 9538 9262
Below 1GHz WCDMA
Radiated Emission
A 9262 to 9538 9262, 9400, 9538
Above 1GHz ! ! WCDMA
LTE BAND 2
EUT
AVAILABLE CHANNEL
CONFIGURE | TEST ITEM TESTED CHANNEL MODULATION MODE
CHANNEL BANDWIDTH
MODE
18607 to 19193 | 18607, 18900, 19193 1.4MHz | QPSK, 160AM | 1 RB /0 RB Offset
18615 to 19185 | 18615, 18900, 19185 3MHz QPSK, 16QAM | 1 RB /0 RB Offset
B EIRP 18625 to 19175 | 18625, 18900, 19175 5MHz QPSK, 16QAM | 1 RB /0 RB Offset
18650 to 19150 | 18650, 18900, 19150 10MHz QPSK, 160AM | 1 RB /0 RB Offset
18675 to 19125 | 18675, 18900, 19125 15MHz QPSK, 16QAM | 1 RB /0 RB Offset
18700 to 19100 | 18700, 18900, 19100 20MHz QPSK, 16QAM | 1 RB /0 RB Offset
18607 to 19193 18900 1.4MHz QPSK 1 RB /0 RB Offset
18615 to 19185 18900 3MHz QPSK 1 RB/ 0 RB Offset
B FREQUENCY | 18625 to 19175 18900 5MHz QPSK 1 RB/ 0 RB Offset
STABILITY | 18650 to 19150 18900 10MHz QPSK 1 RB /0 RB Offset
18675 to 19125 18900 15MHz QPSK 1 RB /0 RB Offset
18700 to 19100 18900 20MHz QPSK 1 RB/ 0 RB Offset
18607 to 19193 | 18607, 18900, 19193 1.4MHz | QPSK, 16QAM | 6 RB /0 RB Offset
18615 to 19185 | 18615, 18900, 19185 3MHz QPSK, 160AM | 15 RB / 0 RB Offset
B OCCUPIED | 18625 to 19175 | 18625, 18900, 19175 5MHz QPSK, 160AM | 25 RB / 0 RB Offset
BANDWIDTH | 18650 to 19150 | 18650, 18900, 19150 10MHz QPSK, 16Q0AM | 50 RB /0 RB Offset
18675 to 19125 | 18675, 18900, 19125 15MHz QPSK, 16QAM | 75 RB / 0 RB Offset
18700 to 19100 | 18700, 18900, 19100 20MHz QPSK, 16QAM | 100 RB / 0 RB Offset
18607 to 19193 | 18607, 18900, 19193 1.4MHz | QPSK, 16QAM | 1 RB /0 RB Offset
18615 to 19185 | 18615, 18900, 19185 3MHz QPSK, 16QAM | 1 RB /0 RB Offset
5 :\/EEAFL(ATG% 18625 to 19175 | 18625, 18900, 19175 5MHz QPSK, 160AM | 1 RB /0 RB Offset
RATIO 18650 to 19150 | 18650, 18900, 19150 10MHz QPSK, 16QAM | 1 RB /0 RB Offset
18675 to 19125 | 18675, 18900, 19125 15MHz QPSK, 16QAM | 1 RB /0 RB Offset
18700 to 19100 | 18700, 18900, 19100 20MHz QPSK, 160AM | 1 RB /0 RB Offset

Report No.: RF160504W010-4 11/78 Report Format Version: 6.1.1




1 RB/ 0 RB Offset
18607 1.4MHz QPSK
6 RB /0 RB Offset
18607 to 19193
1 RB /5 RB Offset
19193 1.4MHz QPSK
6 RB / 0 RB Offset
1 RB/ 0 RB Offset
18615 3MHz QPSK
15 RB / 0 RB Offset
18615 to 19185 LRB/ 14 RB Offeet
19185 3MHz QPSK e
15 RB / 0 RB Offset
1 RB/ 0 RB Offset
18625 5MHz QPSK
25 RB / 0 RB Offset
18625 to 19175 LRB / 24 RB Offeet
19175 5MHz QPSK €
B BAND EDGE 25 RB / 0 RB Offset
1 RB/ 0 RB Offset
18650 10MHz QPSK
50 RB / 0 RB Offset
18650 to 19150 LRB /49 RB Off
19150 10MHz QPSK set
50 RB / 0 RB Offset
1 RB/ 0 RB Offset
18675 15MHz QPSK
75 RB / 0 RB Offset
18675 to 19125
1 RB/ 74 RB Offset
19125 15MHz QPSK
75 RB / 0 RB Offset
1 RB/ 0 RB Offset
18700 20MHz QPSK
100 RB / 0 RB Offset
18700 to 19100
1 RB /99 RB Offset
19100 20MHz QPSK
100 RB / 0 RB Offset
18607 to 19193 18900 1.4MHz QPSK 1 RB/ 0 RB Offset
18615 to 19185 18900 3MHz QPSK 1 RB/ 0 RB Offset
B CONDCUDETED | 18625 to 19175 18900 5MHz QPSK 1 RB/ 0 RB Offset
EMISSION 18650 to 19150 18900 10MHz QPSK 1 RB/ 0 RB Offset
18675 to 19125 18900 15MHz QPSK 1 RB/ 0 RB Offset
18700 to 19100 18900 20MHz QPSK 1 RB/ 0 RB Offset
18607 to 19193 18900 1.4MHz QPSK 1 RB/ 0 RB Offset
18615 to 19185 18900 3MHz QPSK 1 RB/ 0 RB Offset
A RADIATED 18625 to 19175 18900 5MHz QPSK 1 RB/ 0 RB Offset
EMISSION 18650 to 19150 18900 10MHz QPSK 1 RB /0 RB Offset
18675 to 19125 18900 15MHz QPSK 1 RB/ 0 RB Offset
18700 to 19100 18900 20MHz QPSK 1 RB/ 0 RB Offset
Test Condition:
Test Item Environmental Conditions Input Power Tested By
21deg. C, 71%RH . .
EIRP ’ . Yugiang Yin
22deg. C. 71%RH DC 3.8V from battery giang
Frequency Stability 24deg. C, 64%RH DC 3.8V from battery Yugiang Yin
Occupied Bandwidth 24deg. C, 64%RH DC 3.8V from battery Yugiang Yin
Band Edge 24deg. C, 64%RH DC 3.8V from battery Yugiang Yin
Peak To Average Ratio 24deg. C, 64%RH DC 3.8V from battery Yugiang Yin
Condcudeted Emission 24deg. C, 64%RH 5Vdc from adapter Alex Chen
Radiated Emission 21deg. C, 71%RH DC 3.8V from battery Yugiang Yin
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3.4 EUT Operating Conditions

The EUT makes a call to the communication simulator. The communication simulator station system
controlled a EUT to export maximum output power under transmission mode and specific channel frequency

3.5 General Description of Applied Standards

The EUT is a RF Product. According to the specifications of the manufacturer, it must comply with the
requirements of the following standards:

FCC 47 CFR Part 2

FCC 47 CFR Part 24

KDB 971168 D01 Power Meas License Digital Systems v02r02
ANSI/TIA/EIA-603-D

NOTE: All test items have been performed and recorded as per the above standards.
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4 Test Types and Results
4.1  Output Power Measurement

4.1.1 Limits of Output Power Measurement

Mobile / Portable station are limited to 2 watts e.i.r.p.

4.1.2 Test Procedures

EIRP / ERP Measurement:

a. All measurements were done at low, middle and high operational frequency range. RBW and VBW is
1MHz for GSM, GPRS and 5MHz for WCDMA mode, and 10MHz for LTE mode.

b. Substitution method is used for E.I.R.P measurement. In the semi-anechoic chamber, EUT placed on the
0.8m height of Turn Table, rotated the table around 360 degrees to search the maximum radiation power
and receiver antenna shall be rotated vertical and horizontal polarization and moved height from 1m to
4m to find the maximum polar radiated power. The “Read Value” is the spectrum reading the maximum
power value.

c. The substitution horn antenna is substituted for EUT at the same position and signals generator export
the CW signal to the substitution antenna via a tx cable. Rotated the Turn Table and moved receiving
antenna to find the maximum radiation power. Adjust output power level of S.G to get a Value of
spectrum reading equal to “Read Value” of step b. Record the power level of S.G

d. EIRP = Output power level of S.G — TX cable loss + Antenna gain of substitution horn.

Conducted Power Measurement:

The EUT was set up for the maximum power with GSM, GPRS & WCDMA link data modulation and link
up with simulator. Set the EUT to transmit under low, middle and high channel and record the power
level shown on simulator.

Report No.: RF160504W010-4 14778 Report Format Version: 6.1.1
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4.1.3 Test Setup

EIRP/ ERP MEASUREMENT:

AN

4

N\

T

Radio absorhing material Shielded Case

Spectrum

Ground Plane

L

C o009
e |

For the actual test configuration, please refer to the attached file (Test Setup Photo).

CONDUCTED POWER MEASUREMENT:

COMMUNICATION

SIMULATOR

EUT

For the actual test configuration, please refer to the attached file (Test Setup Photo).
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4.1.4 Test Results

CONDUCTED OUTPUT POWER (dBm)

Band GSM1900

Channel 512 661 810
Frequency (MHz) 1850.2 1880.0 1909.8
GSM 30.50 30.51 30.50
GPRS 8 30.45 30.38 30.40
GPRS 10 29.19 29.19 29.02
GPRS 11 27.59 27.67 27.47
GPRS 12 25.96 26.07 26.06
EDGE 8 (MCS1) 26.30 26.34 26.28
EDGE 10 (MCS1) 25.19 25.30 25.14

Band WCDMA I
Channel 9262 9400 9538
Frequency (MHz) 1852.4 1880.0 1907.6
RMC 12.2K 23.64 23.48 23.60
HSPA

HSDPA Subtest-1 22.58 22.35 22.69
HSDPA Subtest-2 22.56 22.52 22.63
HSDPA Subtest-3 22.06 22.05 22.03
HSDPA Subtest-4 21.93 21.98 21.92
HSUPA Subtest-1 22.31 22.18 21.91
HSUPA Subtest-2 20.52 20.52 20.61
HSUPA Subtest-3 21.34 21.37 21.73
HSUPA Subtest-4 20.21 19.90 19.94
HSUPA Subtest-5 22.54 22.53 22.63
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LTE Band 2

Low CH

Mid CH

High CH

aw | voduaion | RB | RB 18607 18900 19193 3@;’;
Size | Offset Frequency Frequency Frequency (dB)
1850.7 MHz 1880 MHz 1909.3 MHz
1 0 23.00 23.21 23.32 0
1 2 22.94 22.97 23.10 0
1 5 22.91 22.89 22.57 0
QPSK 3 0 22.99 23.20 23.31 0
3 1 22.93 22.96 23.09 0
3 3 22.90 22.88 22.56 0
6 0 22.11 22.14 22.17 1
1.4MHz
1 0 21.85 22.23 22.17 1
1 2 22.30 22.28 22.11 1
1 5 22.22 22.15 21.96 1
16QAM 3 0 21.83 22.21 22.15 1
3 1 22.28 22.26 22.09 1
3 3 22.20 22.13 21.94 1
6 0 21.18 21.10 21.20 2
LTE Band 2
Low CH Mid CH High CH 3GPP
BW Modulation RB RB 18615 18900 19185 MPR
Size | Offset Frequency Frequency Frequency (dB)
1851.5 MHz 1880 MHz 1908.5 MHz
1 23.03 23.24 23.35 0
1 7 22.97 23.00 23.13 0
1 14 22.94 22.92 22.60 0
QPSK 8 0 22.27 22.21 22.28 1
8 3 22.11 22.04 22.05 1
8 7 22.00 22.07 22.18 1
15 0 22.14 22.17 22.20 1
3 MHz
1 0 21.88 22.26 22.20 1
1 7 22.33 22.31 22.14 1
1 14 22.25 22.18 21.99 1
16QAM 8 0 21.23 21.05 21.15 2
8 3 21.09 21.12 21.13 2
8 7 21.04 21.15 21.06 2
15 0 21.21 21.13 21.23 2
o | wonsmen | 56| 8, | Sanch | Maor | vpen [
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Frequency Frequency Frequency (dB)
1852.5 MHz 1880 MHz 1907.5 MHz
0 23.06 23.27 23.38 0
12 23.00 23.03 23.16 0
1 24 22.97 22.95 22.63 0
QPSK 12 0 22.30 22.24 22.31 1
12 6 22.14 22.07 22.08 1
12 13 22.03 22.10 22.21 1
25 0 22.17 22.20 22.23 1
5 MHz
21.91 22.29 22.23 1
12 22.36 22.34 22.17 1
24 22.28 22.21 22.02 1
16QAM 12 0 21.26 21.08 21.18 2
12 6 21.12 21.15 21.16 2
12 13 21.07 21.18 21.09 2
25 0 21.24 21.16 21.26 2
LTE Band 2
Low CH Mid CH High CH 3GPP
. RB RB 18650 18900 19150
BW Modulation . MPR
Size | Offset Frequency Frequency Frequency (dB)
1855 MHz 1880 MHz 1905 MHz
0 23.08 23.29 23.40 0
24 23.02 23.05 23.18 0
1 49 22.99 22.97 22.65 0
QPSK 25 0 22.32 22.26 22.33 1
25 12 22.16 22.09 22.10 1
25 25 22.05 22.12 22.23 1
50 0 22.19 22.22 22.25 1
10 MHz
21.93 2231 22.25 1
24 22.38 22.36 22.19 1
49 22.30 22.23 22.04 1
16QAM 25 0 21.28 21.10 21.20 2
25 12 21.14 21.17 21.18 2
25 25 21.09 21.20 21.11 2
50 0 21.26 21.18 21.28 2
Low CH Mid CH High CH 3GPP
. RB RB 18675 18900 19125
BW Modulation . MPR
Size | Offset Frequency Frequency Frequency (dB)
1857.5 MHz 1880 MHz 1902.5 MHz
0 23.49 23.29 23.56
15 MHz QPSK 1 37 23.11 23.32 23.43
74 23.05 23.08 23.21
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1828

T

36 0 23.02 23.00 22.68 1
36 19 22.35 22.29 22.36 1
36 39 22.19 22.12 22.13 1
75 22.08 22.15 22.26 1
22.22 22.25 22.28 1
37 21.96 22.34 22.28 1
74 22.41 22.39 22.22 1
16QAM 36 0 22.33 22.26 22.07 2
36 19 21.31 21.13 21.23 2
36 39 21.17 21.20 21.21 2
75 0 21.12 21.23 21.14 2
LTE Band 2
Low CH Mid CH High CH 3GPP
BW Modulation RB RB 18700 18900 19100 MPR
Size | Offset Frequency Frequency Frequency (dB)
1860 MHz 1880 MHz 1900 MHz
0 23.16 23.37 23.48 0
50 23.10 23.13 23.26 0
99 23.07 23.05 22.73 0
QPSK 50 0 22.40 22.34 22.41 1
50 25 22.24 22.17 22.18 1
50 50 22.13 22.20 22.31 1
OMHz 100 22.27 22.30 22.33 1
22.01 22.39 22.33 1
50 22.46 22.44 22.27 1
1 99 22.38 22.31 22.12 1
16QAM 50 0 21.36 21.18 21.28 2
50 25 21.22 21.25 21.26 2
50 50 21.17 21.28 21.19 2
100 0 21.34 21.26 21.36 2
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EIRP POWER (dBm)

GSM

Channel Fn(emezr;cy ((;'g/r';) Egggf(t('joé‘) EIRP(dBm)|EIRP(mW) PO'?S/Z\‘/&)HO”
512 1850.2 -16.61 43.83 2722 | 527.23
661 1880.0 -17.23 43.57 26.34 | 43053
810 1909.8 -18.02 44.57 2655 | 451.86 H
512 1850.2 -15.34 46.39 31.05 | 1273.50 Vv
661 1880.0 -15.21 47.10 31.89 | 1544.54 Vv
810 1909.8 -15.79 45.98 30.19 | 1043.76 Vv

EDGE

Channel Fra‘}‘l’_'ezr)‘cy ((Ij_l\3/r|1_1) Eggﬁf(t('joB”) EIRP(dBm)|EIRP(mW) Po'?:/z\‘j‘)tio”
512 1850.2 -21.06 43.83 2277 | 189.23 H
661 1880.0 -21.25 43.57 2232 | 17061 H
810 1909.8 -22.08 44.57 2249 | 177.42 H
512 1850.2 -19.18 46.39 2721 | 526.02 Vv
661 1880.0 -19.76 47.10 2734 | 541.75 Vv
810 1909.8 -20.03 45.98 2595 | 393.19 Vv

WCDMA

Channel Fr?mezr)‘cy ((Ij_I;/r;) (F:;’gif(téoB”) EIRP(dBm)|EIRP(MW) PO'?S/ZV"*)“O”
9262 1852.4 | -21.92 43.83 2191 | 155.24 H
9400 1880.0 -22.36 43.57 2121 | 13213 H
9538 1907.6 -22.81 44.57 21.76 | 149.97 H
9262 1852.4 | -21.32 46.39 2507 | 321.37 Vv
9400 1880.0 -21.19 47.10 2591 | 380.76 Vv
9538 1907.6 -21.68 45.98 2430 | 268.91 Vv

REMARKS: 1. EIRP Output Power (dBm)

= LVL (dBm) + Correction Factor (dB).

2. Correction factor (dB) = Free Space Loss + Antenna Factor + Cable Loss
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A D T
LTE BAND 2
CHANNEL BANDWIDTH: 1.4AMHz QPSK
Frequency LVL Correction Polarization LIMIT
Channel (MH2) (dBm) Factor(dB) EIRP(dBm) | EIRP(mW) (HIV) (W)
18607 1850.7 -22.63 43.83 21.20 131.95 H 2
18900 1880.0 -22.32 43.57 21.25 133.35 H 2
19193 1909.3 -23.40 44.32 20.92 123.57 H 2
18607 1850.7 -17.11 46.41 29.30 851.33 \Y 2
18900 1880.0 -16.48 47.07 30.59 1145.51 \Y 2
19193 1909.3 -16.87 45.88 29.01 796.89 \Y 2
NOTE: EIRP (dBm) = LVL (dBm) + Correction Factor (dB)
CHANNEL BANDWIDTH: 1.4MHz 16QAM
Frequency LVL Correction Polarization LIMIT
Channel (MH2) (dBm) Factor(dB) EIRP(dBm) | EIRP(mW) (HIV) (W)
18607 1850.7 -23.50 43.83 20.33 107.99 H 2
18900 1880.0 -23.25 43.57 20.32 107.65 H 2
19193 1909.3 -24.36 44.32 19.96 99.06 H 2
18607 1850.7 -17.98 46.41 28.43 696.79 \Y 2
18900 1880.0 -17.41 47.07 29.66 924.70 Y 2
19193 1909.3 -17.83 45.88 28.05 638.85 Y 2
NOTE: EIRP (dBm) = LVL (dBm) + Correction Factor (dB)
CHANNEL BANDWIDTH: 3MHz QPSK
Frequency LVL Correction Polarization LIMIT
Channel (MH2) (dBm) Factor(dB) EIRP(dBm) | EIRP(mW) (HIV) W)
18615 1851.5 -22.61 43.82 21.21 132.19 H 2
18900 1880.0 -22.38 43.57 21.19 131.52 H 2
19185 1908.5 -23.35 44.38 21.03 126.65 H 2
18615 1851.5 -17.09 46.45 29.36 863.18 Y 2
18900 1880.0 -16.54 47.07 30.53 1129.80 Y 2
19185 1908.5 -16.82 45.88 29.06 805.38 Y 2

NOTE: EIRP (dBm) = LVL (dBm) + Correction Factor (dB)
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A D T
CHANNEL BANDWIDTH: 3MHz 16QAM
Frequency LVL Correction Polarization LIMIT
Channel (MH2) (dBm) Factor(dB) EIRP(dBm) | EIRP(mW) (HIV) (W)
18615 1851.5 -23.68 43.82 20.14 103.32 H 2
18900 1880.0 -23.27 43.57 20.30 107.15 H 2
19185 1908.5 -24.34 44.38 20.04 100.83 H 2
18615 1851.5 -18.16 46.45 28.29 674.68 Y 2
18900 1880.0 -17.43 47.07 29.64 920.45 Y 2
19185 1908.5 -17.81 45.88 28.07 641.21 Y 2
NOTE: EIRP (dBm) = LVL (dBm) + Correction Factor (dB)
CHANNEL BANDWIDTH: 5MHz QPSK
Frequency LVL Correction Polarization LIMIT
Channel (MH2) (dBm) Factor(dB) EIRP(dBm) | EIRP(mW) (HIV) W)
18625 1852.5 -22.67 43.83 21.16 130.56 H 2
18900 1880.0 -22.33 43.57 21.24 133.05 H 2
19175 1907.5 -23.30 44.19 20.89 122.69 H 2
18625 1852.5 -17.15 46.46 29.31 853.69 Y, 2
18900 1880.0 -16.49 47.07 30.58 1142.88 Y 2
19175 1907.5 -16.77 45.89 29.12 816.77 Y 2
NOTE: EIRP (dBm) = LVL (dBm) + Correction Factor (dB)
CHANNEL BANDWIDTH: 5MHz 16QAM
Frequency LVL Correction Polarization LIMIT
Channel (MH2) (dBm) Factor(dB) EIRP(dBm) | EIRP(mW) (HIV) (W)
18625 1852.5 -23.50 43.83 20.33 107.84 H 2
18900 1880.0 -23.35 43.57 20.22 105.20 H 2
19175 1907.5 -24.40 44.19 19.79 95.24 H 2
18625 1852.5 -17.98 46.46 28.48 705.18 Y 2
18900 1880.0 -17.51 47.07 29.56 903.65 Y 2
19175 1907.5 -17.87 45.89 28.02 634.02 Y 2

NOTE: EIRP (dBm) = LVL (dBm) + Correction Factor (dB)

Report No.: RF160504W010-4

22178

Report Format Version: 6.1.1




A D T
CHANNEL BANDWIDTH: 10MHz QPSK
Frequency LVL Correction Polarization LIMIT
Channel (MH2) (dBm) Factor(dB) EIRP(dBm) | EIRP(mW) (HIV) (W)
18650 1855.0 -22.48 43.86 21.38 137.44 H 2
18900 1880.0 -13.20 43.57 30.37 1088.93 H 2
19150 1905.0 -23.17 43.99 20.82 120.89 H 2
18650 1855.0 -16.96 46.28 29.32 854.67 \% 2
18900 1880.0 -16.43 47.07 30.64 1158.78 \Y 2
19150 1905.0 -16.64 45.92 29.28 847.62 \Y 2
NOTE: EIRP (dBm) = LVL (dBm) + Correction Factor (dB)
CHANNEL BANDWIDTH: 10MHz 16QAM
Frequency LVL Correction Polarization LIMIT
Channel (MH2) (dBm) Factor(dB) EIRP(dBm) | EIRP(mW) (HIV) W)
18650 1855.0 -23.63 43.86 20.23 105.46 H 2
18900 1880.0 -23.37 43.57 20.20 104.71 H 2
19150 1905.0 -24.33 43.99 19.66 92.56 H 2
18650 1855.0 -18.11 46.28 28.17 655.84 \Y 2
18900 1880.0 -17.53 47.07 29.54 899.50 \% 2
19150 1905.0 -17.80 45.92 28.12 648.93 \Y 2
NOTE: EIRP (dBm) = LVL (dBm) + Correction Factor (dB)
CHANNEL BANDWIDTH: 15MHz QPSK
Frequency LVL Correction Polarization LIMIT
Channel (MH2) (dBm) Factor(dB) EIRP(dBm) | EIRP(mW) (HIV) (W)
18675 1857.5 -22.49 43.99 21.50 141.32 H 2
18900 1880.0 -22.34 43.57 21.23 132.74 H 2
19125 1902.5 -23.24 43.66 20.42 110.03 H 2
18675 1857.5 -16.97 45.93 28.96 786.50 \Y 2
18900 1880.0 -16.50 47.07 30.57 1140.25 \Y 2
19125 1902.5 -16.71 46.20 29.49 889.61 \% 2

NOTE: EIRP (dBm) = LVL (dBm) + Correction Factor (dB)
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A D T
CHANNEL BANDWIDTH: 15MHz 16QAM
Frequency LVL Correction Polarization LIMIT
Channel (MH2) (dBm) Factor(dB) EIRP(dBm) | EIRP(mW) (HIV) (W)
18675 1857.5 -23.35 43.99 20.64 115.93 H 2
18900 1880.0 -23.21 43.57 20.36 108.64 H 2
19125 1902.5 -24.09 43.66 19.57 90.47 H 2
18675 1857.5 -17.83 45.93 28.10 645.21 Y 2
18900 1880.0 -17.37 47.07 29.70 933.25 Y 2
19125 1902.5 -17.56 46.20 28.64 731.48 Y 2
NOTE: EIRP (dBm) = LVL (dBm) + Correction Factor (dB)
CHANNEL BANDWIDTH: 20MHz QPSK
Frequency LVL Correction Polarization LIMIT
Channel (MH2) (dBm) Factor(dB) EIRP(dBm) | EIRP(mW) (HIV) W)
18700 1860.0 -23.07 43.50 20.43 110.38 H 2
18900 1880.0 -22.79 43.57 20.78 119.67 H 2
19100 1900.0 -23.82 43.62 19.80 95.41 H 2
18700 1860.0 -17.55 45.57 28.02 633.87 Y, 2
18900 1880.0 -16.95 47.07 30.12 1028.02 Y 2
19100 1900.0 -17.29 46.26 28.97 789.04 Y 2
NOTE: EIRP (dBm) = LVL (dBm) + Correction Factor (dB)
CHANNEL BANDWIDTH: 20MHz 16QAM
Frequency LVL Correction Polarization LIMIT
Channel (MH2) (dBm) Factor(dB) EIRP(dBm) | EIRP(mW) (HIV) (W)
18700 1860.0 -24.00 43.50 19.50 89.10 H 2
18900 1880.0 -23.86 43.57 19.71 93.54 H 2
19100 1900.0 -24.65 43.62 18.97 78.81 H 2
18700 1860.0 -18.48 45.57 27.09 511.68 Y, 2
18900 1880.0 -18.02 47.07 29.05 803.53 Y 2
19100 1900.0 -18.12 46.26 28.14 651.78 Y 2

NOTE: EIRP (dBm) = LVL (dBm) + Correction Factor (dB)
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4.2  Frequency Stability Measurement

4.2.1 Limits of Frequency Stabiliity Measurement

The frequency stability shall be sufficient to ensure that the fundamental emission stays within the authorized
frequency block.

4.2.2 Test Procedure

a. Device is placed at the oven room. The oven room could control the temperatures and humidity. Power
warm up is at least 15 min and power applied should perform before recording frequency error.

b. EUT is connected the external power supply to control the DC input power. The test voltage range is from
minimum to maximum working voltage. Each step shall be record the frequency error rate.

c. The temperature range step is 10 degrees in this test items. All temperature levels shall be hold the =+
0.5°C during the measurement testing. The each temperature step shall be at least 0.5 hours, consider

the EUT could be test under the stability condition.
NOTE: The frequency error was recorded frequency error from the communication simulator.

4.2.3 Test Setup

L Oven Room
Communication

Simulator

—1  Antenna

External Power Source

DC Power Supply EUT
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4.2.4 Test Results

FREQUENCY ERROR VS. VOLTAGE

FREQUENCY ERROR (ppm)

VOLTAGE (Volts) LIMIT (ppm)
GSM EDGE WCDMA
3.8 0.0013 0.0015 0.0014 2.5
3.55 0.0014 0.0017 0.0012 2.5
4.3 0.0016 0.0018 0.0010 2.5

NOTE: The applicant defined the normal working voltage of the battery is from 3.55Vdc to 4.3Vdc.

FREQUENCY ERROR vs. TEMPERATURE.

FREQUENCY ERROR (ppm)

TEMP. (C) LIMIT (ppm)
GSM EDGE WCDMA

-30 0.0044 0.0043 0.0042 2.5
-20 0.0044 0.0043 0.0039 2.5
-10 0.0036 0.0037 0.0035 2.5

0 0.0028 0.0021 0.0040 2.5

10 0.0022 0.0034 0.0044 2.5

20 0.0017 0.0022 0.0029 2.5

30 0.0028 0.0017 0.0019 2.5

40 0.0019 0.0038 0.0033 2.5

50 0.0032 0.0030 0.0021 2.5

60 0.0029 0.0022 0.0028 2.5

Report No.: RF160504W010-4 26/78 Report Format Version: 6.1.1




LTE BAND 2
AFC FREQUENCY ERROR vs. VOLTAGE
FREQUENCY ERROR (ppm)
VOLTAGE (Volts) LIMIT (ppm)
1.4MHz | 3MHz 5MHz | 10MHz | 15MHz | 20MHz

3.8 0.0025 | 0.0027 | 0.0025 | 0.0023 | 0.0027 | 0.0025 25

3.55 0.0028 | 0.0022 | 0.0022 | 0.0025 | 0.0025 | 0.0037 25

4.3 0.0031 | 0.0025 | 0.0029 | 0.0036 | 0.0022 | 0.0028 25

NOTE: The applicant defined the normal working voltage of the battery is from 3.55Vdc to 4.3Vdc.

AFC FREQUENCY ERROR vs. TEMPERATURE
FREQUENCY ERROR (ppm)
TEMP. (C) LIMIT (ppm)
1.4MHz | 3MHz 5MHz | 10MHz | 15MHz | 20MHz

-30 0.0034 | 0.0047 | 0.0046 | 0.0028 | 0.0041 | 0.0028 2.5
-20 0.0044 | 0.0035 | 0.0030 | 0.0027 | 0.0044 | 0.0041 2.5
-10 0.0040 | 0.0029 | 0.0030 | 0.0022 | 0.0034 | 0.0035 2.5

0 0.0034 | 0.0039 | 0.0026 | 0.0033 | 0.0029 | 0.0022 2.5

10 0.0038 | 0.0027 | 0.0039 | 0.0031 | 0.0050 | 0.0016 2.5

20 0.0028 | 0.0029 | 0.0034 | 0.0037 | 0.0023 | 0.0038 2.5

30 0.0022 | 0.0022 | 0.0043 | 0.0026 | 0.0027 | 0.0029 2.5

40 0.0028 | 0.0038 | 0.0041 | 0.0022 | 0.0034 | 0.0019 2.5

50 0.0021 | 0.0034 | 0.0028 | 0.0038 | 0.0022 | 0.0045 2.5

60 0.0024 | 0.0038 | 0.0026 | 0.0033 | 0.0033 | 0.0026 2.5
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4.3  Occupied Bandwidth Measurement
4.3.1 Test Procedure

The EUT makes a call to the communication simulator. All measurements were done at low, middle and high
operational frequency range. The communication simulator station system controlled a EUT to export

maximum output power under transmission mode and specific channel frequency. Use OBW measurement
function of Spectrum analyzer to measure 99 % occupied bandwidth.

4.3.2 Test Setup

Communication )
Simulator Power Splitter | I: Spectrum Analyzer
10dB Attenuation
PAD
EUT
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4.3.3

Test Result

99% OCCUPIED

CHANNEL

FREQUENCY
(MHz)

BANDWIDTH (kHz)

CHANNEL

GSM

EDGE

FREQUENCY
(MHz)

99% OCCUPIED
BANDWIDTH (MHz)

WCDMA

512

1850.2

243.00

240.00

9262

1852.4

4.16

661

1880.0

244.00

242.00

9400

1880.0

4.17

810

1909.8

244.00

242.00

9538

1907.6

4.18

SPECTRUM PLOT OF WORST VALUE

GSM

753

T T
Center 1.9076 GHz

T
1Mz

T
Span 10 MHz

uuuuuu

RBW 3 kiz WIHPMAXH ey ) REW 3 [T1] MP WAXH S
WBW 10 kHz 26,62 dBm VBW 10 kHz 2942 dBm
347 RET347 dBm Att 30 9B SWT 105.467 ms. 836380Hz | 347 At SWT 105.467 ms. -
Offset 14.7 B L oBw 244.00 kHz Offset 14.7 &8 oBW 242.00 kHz
Temp 1 [T1.08W] 1 Temp 171 0BW]
9.45 dBm 478dBm
| ] 836.28 Wz ] 1.90958 GHz
i AL Temp 2 [T1 0BW] Temp 2 [T1 OBW]
T 2 954 dBm 4.01dBm
1 836.52 MHZ w rl',%m 1.90992 GHz
i lf ﬂ f ‘\
W W ) .
, i 1 ki M
W"WM % ikt bl
ot Yt A )
(@) £53 ( 1l
5. S IEE ! [eurREAu ]|
> T T T Pt ReAY] Kz Span 1 WHz
Center 836.4 MHz 100 kHzi Span 1 MHz
RBW 100 kHz WIHPMAXH ey )
WBW 300 kHz 19.70 dBm
a7 REF24T B Att 20 4B SWT 1 ms 150888 GHz
Offset 147 0B i oBw 415 MHz
- Temp 1 [T1.08W]
" I2 12.24 dBm
4 1.90550 GHz
Temp 2 [T1 08W]
10.85 dBm
1.90966 GHz
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'\'..1 iﬁl. ;

26dB BANDWIDTH 26dB BANDWIDTH
FREQUENCY (kH2) cHANNEL | FREQUENCY (MH2)

(MHz) (MHz)
GSM EDGE WCDMA

512 1850.2 320.75 307.92 9262 1852.4 4.78
661 1880.0 318.45 313.79 9400 1880.0 4.75
810 1909.8 316.51 300.37 9538 1907.6 4.76

CHANNEL

SPECTRUM PLOT OF WORST VALUE
GSM EDGE

REW 10 kHz [T1] MP VIEW Warker 1 (T1] REW 10 kHz [T1] MP VEW Marker 1 [T1]

VEW 30 kHz 501 dBm VBW 20 kHz -0.45 6Bm
" .
247 REl347 8B Att 30 4B SWT9Ems 824.039842 MHz 347 el 347 dBm Att 3048 SWT 96 ms 1.879844 GHz
L Defta 2[T1) Offset 14.7 0B Detta 2 [T1]
T 0.00dB 0.00 48
320745000 kHz |D125.55 dBm

g0y Fa—
Vi A

02501 dRm 1 (JJ
JJ\)] \M\ N3 045 dBr

653 T T T T T T T ( 5
PEUREAL] f] F
Center 824.2 WHz 100 kHz/ Span 1 HHz =
653 T T T T T T T e
Center 1.83 GHz 100 kHz! Span 1MHz  ENECERENE
RBW 100 kHz [T1] MP VIEW Marker 1 [T1]
VBW 300 kHz -5.95 dBm
a7 RE1247 dBm At 20 d8 SWT 1 ms 1.850020 GHz
[ y— Detta 2 [T1]
0.00dB
4781541 MHz
| D2-5.95 dE:

T T T T T T T
Center 18524 GHz 1 WHz/ Span 10 MHz
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LTE band 2
Channel Bandwidth : 1.4MHz
99% Occupied 26 dB bandwidth
Channel Freéme;)cy bandwidth (MHz) Channel Freéme;)cy (MHz)
QPSK 16QAM QPSK 16QAM

18607 1850.7 1.09 1.08 18607 1850.7 1.28 1.26
18900 1880 1.09 1.09 18900 1880 1.28 1.27
19193 1909.3 1.09 1.09 19193 1909.3 1.28 1.28

SPECTRUM PLOT OF WORST VALUE of 99% Occupied Bandwidth

_ 1.4MHz/QPSK _ 1.4AMHz/16QAM

Center Freq- 1.880000000 GHz Radic Sud- Nome
Trig: Fres Run AvgHeld:» 1010

#Anien: 20 4B

Center Freg: 1. Radic Std: Nona
Trig: Fres Run

sAtten: 20 48

Center Freq 1.880000000 GHz

AF GainLow

Center Freq 1,880000000 GHz

AFGainio

GHz
AgHeld>1010

Radio Device: BTS. Radic Devics: BTS

Ref 30.00 dBm Ref 30.00 dBm

8 GHz Span 2 MHz |l

zuuanuos?uz W 20 kHz #VBW 100 kHz Sweep 4.667 ms

Man

EVEBW 100 kHz

Hz |
Sweep 4.667 ms

Total Power 30.5 dBm Occupied Bandwidth Total Power 29.2 dBm

1.0883 MHz
-64 Hz
1.266 MHz

Occupled Bandwidth
1.0858 MHz
494 Hz
1.275 MHz

FreqOffset
OHz, 99.00 %

-26.00 dB

OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

OBW Power
xdB

89.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

s

SPECTRUM PLOT OF WORST VALUE of 26dB Bandwidth
1.4MHz/QPSK 1.4MHz/16QAM

e e
B it Spectan bensbyaes - Oxiugeed B = | O - Clcupied B ==

Fadio S1d: None

Frequency

Radio Sud- Nore

Center Freq- 1.505000000 GHz
Trig: Fres Run AvgHeld:» 1010
#Anen: 20 4B

Center Freq: 1508300000 GHz
Trig: Fres Rum BogiHelE 1010
wAtoen: 20 48

Center Freq 1.909300000 GHz

AF GainLow

Center Freq 1.909300000 GHz

AFGaindow Radic Device: BTS

Radio Device: BTS.

Ref 30.00 dBm Ref 30.00 dBm

Center Freq|
1808300000 GHz|

909GHZ
Res BW 20 kHz

Center
SVBW 100 kHz #VEW 100 kHz

Total Power 29.3 dBm Occupied Bandwidth Total Power

1.0852 MHz
121 Hz
1.275 MHz

Occupled Bandwidth
1.0860 MHz
572 Hz
1.276 MHz

OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

OBW Power
xdB

89.00 %
-26.00 dB

Transmit Freq Error

x dB Bandwidth -26.00 dB
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LTE band 2

Channel Bandwidth : 3MHz

Channel Frequency

99% Occupied
bandwidth (MHz)

Channel Frequency

(MHz)

QPSK 16QAM

26 dB bandwidth
(MHz)

(MHz)

QPSK 16QAM

18615 1851.5

2.69 2.69

18615 1851.5

2.94 2.92

18900 1880

2.69 2.68

18900 1880

2.93 2.92

19185 1908.5

2.69 2.69

19185 1908.5

2.95 2.94

SPECTRUM PLOT OF WORST VALUE of 99% Occupied Bandwidth

3MHz/QPSK

3MHz/16QAM

VBW 100,00 kHz

A GainLow

Ref 30.00 dBm

Center 1852 GHz

#Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth
2.6880 MHz

4.092 kHz
2.943 MHz

Total Power

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

Canter Freq: 1851500000 GHz
RvgHeld > 1000

FRadio S1d: Nome

FRadio Davice: BTS

28.7 dBm

99.00 %
-26.00 dB

VEW 100.00 kHz
Trig: Fres Run

F Gaintow | SAtten: 20 d8

Ref 30.00 dBm

#VBW 100 kHz

Occupied Bandwidth
2.6861 MHz

Transmit Freq Error
x dB Bandwidth

2.208 kHz

2.920 MHz xdB

Canter Freq: 1581500000 GHz
AvglHeld> 1010

Total Power

OBW Power

Radio Std: None

Radio Device: BTS

Sweep 5.333 ms|

28.1 dBm

99.00 %
-26.00 dB

3MHz/16QAM

_Ref 30.00 dBm

#VEW 100 kHz
Occupied Bandwidth

2.6889 MHz

2.542 kHz

2,945 MHz

Total Power

Transmit Freq Emor
x dB Bandwidth

OBW Power
xdB

06:12:20 PRibay 24, 2018
Radio S1d: Nems

Radic Davice: BTS

Span 5 MHz
Sweep 5.333

30.0 dBm

99,00 %
-26.00 dB

B st Spectnam Arabyins - Dctupind B

Center Freq 1.908500000 GHz Centar Freg: 1.808500000

Trig: Free Run

F G L owe * sAnen: 20 B

_Ref 30.00 dBm

#VBW 100 kHz
Occupied Bandwidth
2.6888 MHz
1.734 kHz
2.936 MHz

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

Total Power

=i

GHz
AvglHald:> 1010

28.5 dBm

99.00 %
-26.00 dB
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LTE band 2

Channel Bandwidth : 5 MHz

99% Occupied
bandwidth (MHz)

QPSK 16QAM

Frequency

Channel (MH2)

Channel

Frequency

26 dB bandwidth

(MHz)

(MHz)

QPSK

16QAM

18625 1852.5 4.48 4.48 18625

1852.5 4.90

4.89

18900 1880 4.48 4.48 18900

1880 4.89

4.88

19175 1907.5 4.48 4.47

19175

1907.5 4.48

4.86

SPECTRUM PLOT OF WORST VALUE of 99% Occupied Bandwidth

5MHz/QPSK

5MHz/16QAM

e
(BN teysigie Specteam Anabyres - Dovapeed BV

Center Freq 1.880000000 GHz Canter Freq: 1.820000000 GHz Radic $1d: Nerw
S Trig: Fres Rlun AvgiHeid > 18110
AFGaindow  EADen: 20 dB Radio Device: 875

Ref 30.00 dBm

Center 1.88 GHz

#Res BIW 51KkHz #VBW 200 kHz

Occupied Bandwidth
4.4818 MHz

5.497 kHz
4,892 MHz

Total Power 31.1 dBm

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

Center Freq 1880000000 GHz

F Gt L ow

Canter Freg: 1
Trig: Fres Run

GHz
ve HvglHald> 1010
#Atien; 20 dB

Ref 30.00 dBm_

#VBW 200 kHz

Total Power

4.4770 MHz

-2.717 kHz
4.875 MHz

OBW Power
xdB

Radio Std: None

Radio Device: BTS

29.8 dBm

99.00 %

-26.00 dB

5MHz/QPSK

5MHz/16QAM

B crght Spoctaim Snabiter - Drougad 890

B st Spectnam Arabyins - Dctupind B

g 060220 Poiblay 24, 7018
0 Canter Freq: 1882500000 GHz Radio Std: N 200 ‘

VEW 200.00 kHz ':;';";"'_‘:w i o ek Nome VEW 200.00 kHz

WFGsindow — EAmen: 30 08 Facic Device: BTS

_Ref 30.00 dBm

| IIENFUSY. VNN DI W S— W S— I — N—— b T

#VBW 200 kHz #Res BW 51kHz

Occupied Bandwidth
4.4828 MHz

4,185 kHz
4,898 MHz

Total Power 30.4 dBm Occupied Bandwidth

Transmit Freq Emor
x dB Bandwidth

OBW Power
xdB

99,00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

I G L o

Ceter Freq: 1,852500000 GHz
Trig: Free Run AvglHald:> 1010
SAnen: 20 98

_Ref 30.00 dBm -

T spanioMnz
Sweep 3667 ms|

#VBW 200 kHz

Total Power

4.4788 MHz

1.713 kHz
4.892 MHz

OBW Power
x dB

29.4 dBm

99.00 %
-26.00 dB
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LTE band 2

Channel Bandwidth : 10 MHz

Channel

99% Occupied

Frequency bandwidth (MHz)

Channel Frequency

26 dB bandwidth
(MHz)

(MHz)

QPSK

16QAM

(MHz)

QPSK

16QAM

18650

1855

8.94

8.94

18650

1855

9.73

9.69

18900

1880

8.94

8.94

18900

1880

9.66

9.77

19150

1905

8.94

8.93

19150

1905

9.71

9.68

SPECTRUM PLOT OF WORST VALUE of 99% Occupied Bandwidth

10MHz/QPSK

10MHz/16QAM

Canter Freq: 1.880000000 GHz
Trig: Fres Run
#Ame: 20 dB

Center Freq 1.880000000 GHz

F G L o S

Ref 30.00 dBm _

r

Center 1.88 GHz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
8.9410 MHz

1.800 kHz
9,661 MHz

OBW Power
xdB

Transmit Freq Eror
x dB Bandwidth

RvgHeld > 1000

earen
> ptim| || Kesigia Spectsarm Anabyrer - Dovapeed ¥

Radio St Nome AERcaNclor Coner Freq: 1, Radio Std: None
Trig: Fres Run

™ shren: 20 8

Center Freq 1880000000 GHz

GHz
? AvglHeld> 1010
F Gaiacl ow

Fadio Device: BTS Radio Device: BTS

Ref 30.00 dBm_

Center 1.88 GHz

#VBW 300 kHz

31.2 dBm Occupied Bandwidth Total Power 30.2 dBm

8.9353 MHz
2.550 kHz
9.767 MHz

99.00 %
-26.00 dB

OBW Power
xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

10MHz/QPSK

10MHz/16QAM

B crght Spoctaim Snabiter - Drougad 890

Canter Freq; 1855000000 GHz
Trig: Fres Run
#Ame: 20 4B

VBW 300.00 kHz

W Gaindow

_Ref 30.00 dBm

#VEW 300 kHz

Occupied Bandwidth Total Power
8.9393 MHz

5.191 kHz
9.729 MHz

OBW Power
x dB

Transmit Freq Emor
x dB Bandwidth

AgiHold =110

B st Spectnam Arabyins - Dctupind B

Center Freq 1.880000000 GHz

I G L o

=i
e | | o N R S T}y R T E T R

Radic Std: Nerw Center Freq: 1,880000000 GHz

Trig: Free Run AvglHald:> 1010

Radie Davics: BTS shren: 20 68

_Ref 30.00 dBm

#VBW 300 kHz

31.0 dBm Occupied Bandwidth Total Power 30.2 dBm

8.9353 MHz
2.559 kHz
9.767 MHz

99,00 %
-26.00 dB

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth
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LTE band 2

Channel Bandwidth : 15 MHz

99% Occupied 26 dB bandwidth
Channel Freéme;)cy bandwidth (MHz) Channel Freéme;)cy (MHz)
QPSK 16QAM QPSK 16QAM
18675 1857.5 13.42 13.44 18675 1857.5 14.58 14.58
18900 1880 13.44 13.44 18900 1880 14.56 14.43
19125 1902.5 13.44 13.43 19125 1902.5 14.57 14.44

SPECTRUM PLOT OF WORST VALUE of 99% Occupied Bandwidth

15MHz/QPSK

15MHz/16

QAM

#Res BIW 200 kHz #VBW 1 MHz

Occupied Bandwidth
13.435 MHz

24.427 kHz
14.56 MHz

Total Power

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

FRadio S1d: Nome

FRadio Davice: BTS

3.1 dBm

99.00 %
-26.00 dB

‘Center Freq 1.880000000 GHz Canter Freg: 1.1

F Gaintow | SAtten: 20 d8

GHz
Trig: Fres Run AvglHeld> 1010

Radio Std: None

Radio Device: BTS

Ref 30.00 dBm

WRes BW 200 kHz #VBW 1 MHz

Occupied Bandwidth
13.442 MHz

17.183 kHz
14.43 MHz

Transmit Freq Error
x dB Bandwidth

OBW Powe
xdB

Total Power

30.1 dBm

r 99.00 %
-26.00 dB

15MHz/QPSK

15MHz/16QAM

Trig: Frea R

#Res BW 200 kHz H#VBW 1 MHz

Occupied Bandwidth
13.417 MHz

36.824 kHz
14.58 MHz

Total Power

Transmit Freq Emor
x dB Bandwidth

OBW Power
xdB

Canter Freq: 1.857500000 GHz
g AgiHold =110

Radic Davice: BTS

30.4 dBm

99,00 %
-26.00 dB

54337 P May 24, 2014
Radic S1d: Nees

B birssogit Spetoam Arabyzes - Deped 840
Span 30.000 MHz Canter Freg: 1.857500000
Trig: Free Run Avg

F G L owe * sAnen: 20 B

=i

GHz

Hold:> 1010
Radio Device: BTS

_Ref 30.00 dBm -

#VBW 1 MHz
Occupied Bandwidth
13.438 MHz

5.659 kHz
14.58 MHz

Total Power

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

30.2 dBm

99.00 %
-26.00 dB

Report No.: RF160504W010-4

35/78

Report Format Version: 6.1.1




LTE band 2

Channel Bandwidth : 20 MHz

99% Occupied 26 dB bandwidth
Channel Ff(?ﬂ/lll:;)cy bandwidth (MHz) Channel F“?QMU:;CY (MHz)
QPSK 16QAM QPSK 16QAM
18700 1860 17.93 17.86 18700 1860 19.46 18.98
18900 1880 17.84 17.84 18900 1880 19.12 19.05
19100 1900 17.93 17.87 19100 1900 19.22 18.96

SPECTRUM PLOT OF WORST VALUE of 99% Occupied Bandwidth

20MHz/QPSK

20MHz/16QAM

I rimight Spectoum Aosres - Denusied B0

Center Freq 1.900000000 GHz Sconbor  row 1.9mnow:1'::.;e o

F Gain:d ow =

Ref 25.00 dBm

Center 19GHz

#Res BW 200 kHz #VEBW 1 MHz

Occupied Bandwidth
17.927 MHz
-27.814 kHz
19.22 MHz

Transmit Freq Emor

x dB Bandwidth xdB

Total Power

OBW Power

S P kv e W%
Radio S1: Nees

Racic Davice: BTS

" Span 40 MHz
Sweep 1ms

31.6 dBm

99.00 %
-26.00 dB

] I Kt s

Center Freq 1.900000000 GHz

oes - Diotupied BH

Trig: Free Run

F Gk L o * mAnen: 20 4B

_Ref 25.00 dBm

Occupied Bandwidth

Transmit Freq Error

x dB Bandwidth

#VBW 1 MHz

17.873 MHz
9.810 kHz

18.96 MHz x dB

Total Power

OBW Power

Canter Freg: 1,500000000 GHz
AvglHeld:> 10110

~ Span 40 MHz
Sweep 1ms

30.8 dBm

99.00 %
-26.00 dB

20MHz/QPSK

Canser Freq; 1.860000000 G
N Trig: Fres Run
#Ane: 20 4B

Center Freq 1.860000000 GHz

Ref 25.00 dBm

Center 1.86 GHz

#Res BW 200 kHz #VBW 1 MHz

Occupied Bandwidth Total Power
17.934 MHz
-27.683 kHz
19.46 MHz

Transmit Freq Emor
x dB Bandwidth

OBW Power
xdB

iz Radio S1d: Neew

H
AvgiHiohd » 100

Faci Davice: BTS

Sweep 1ms

31.4 dBm

99,00 %
-26.00 dB

Center Freq 1.880000000 GHz

Trig: Fros Run

A Gaiatow AT 20 0B

Ref 25.00 dBm

Center Hz
'Res BW 200 kHz

Occupied Bandwidth

Transmit Freq Error

x dB Bandwidth

#VBW 1 MHz

17.843 MHz
21.872 kHz

19.05 MHz xdB

Total Power

OBW Power

Canter Freq: 1,880000000 GHz
i AvglHeld:> 1010

31.0 dBm

99.00 %
-26.00 dB
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A D T

4.4 Band Edge Measurement
4.4.1 Limits of Band Edge Measurement

Power of any emission outside of the authorized operating frequency ranges must be attenuated below the
transmitting power (P) by a factor of at least 43 + 10 log(P) dB. 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.

4.4.2 Test Setup

Communication ]
Simulator Power Splitter | |: Spectrum Analyzer
10dB Attenuation
PAD
EUT

4.4.3 Test Procedures

a. All measurements were done at low and high operational frequency range.

b. The center frequency of spectrum is the band edge frequency and span is 1.5MHz. RB of the spectrum is
3kHz and VB of the spectrum is 10kHz (GSM/ GPRS/EDGE).

c. The center frequency of spectrum is the band edge frequency and span is 10MHz. RB of the spectrum is
100kHz and VB of the spectrum is 300kHz (WCDMA).

d. The center frequency of spectrum is the band edge frequency and span is 1~5 MHz. RB of the spectrum
is 20kHz and VB of the spectrum is 100 kHz. (LTE bandwidth 1.4MHz)

e. The center frequency of spectrum is the band edge frequency and span is 1~5 MHz. RB of the spectrum
is 30kHz and VB of the spectrum is 100kHz. (LTE bandwidth 3MHZz)

f. The center frequency of spectrum is the band edge frequency and span is 1~5 MHz. RB of the spectrum
is 50kHz and VB of the spectrum is 200kHz. (LTE bandwidth 5MHZz)

g. The center frequency of spectrum is the band edge frequency and span is 1~5 MHz. RB of the spectrum
is 100kHz and VB of the spectrum is 300kHz. (LTE bandwidth 10MHZz)

h. The center frequency of spectrum is the band edge frequency and span is 1~5 MHz. RB of the spectrum
is 200kHz and VB of the spectrum is 1IMHz. (LTE bandwidth 15MHz)

i. he center frequency of spectrum is the band edge frequency and span is 1~5 MHz. RB of the spectrum is
200kHz and VB of the spectrum is 1MHz. (LTE bandwidth 20MHz)

j- Record the max trace plot into the test report.
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4.4.4 Test Results

GSM

CHANNEL

[512

|[CHANNEL

[810

GSM

753

T T
Center 1.85 GHz

150 kH;

2i

T
Span 1.5 MHz

[EuREAU]
VERITAS

REW 10Kz MIMPVEW et ey REW 10 K4z TOMPVEW et ooy
VB 30 Kz 2255 dBm VB 30 Kz 23,80 dBm
307 REF247 @B Att 2008 SWT 144 ms 623977500z | 5o 7. RET27 cEM Att 2098 SWT 144 ms 849.003000 WHz
Offset 14.7 dB Offset 14.7 dB
o - o, ! /\W”\
- 01 -13.00 dBm f H - D1 -13.00 dBm [r I\
- W\’/ \\m p JNA/J M\m
g - VWMAW,JI{‘ o Mu et U‘UV" s .
-75.3 T T -753 T T T
Center 824 MHz 150 kHz/ Span 1.5 MHz Center 849 WHz 150 kHz/ Span15WH: AR
RB‘-':I’ 10 kHz [T1] MP VEW Marker 1 [T1] REV:/ 10 kHz [T1] MP VIEW Marker 1[T1]
VBW 30 kHz 29,48 4Bm VBW 30 kHz 27,95 4Bm
e 7. RE1247 dBm Att 208 SWT 144 ms 1849970 Gtz | 5, 7 Rer247Bm Alt 2048 SWT14.4ms 1.910008 GHz
Offset 14.7 d8 Offset 147 dB
.
q ﬂj l\n 1 /J \
- D1 -13.00 clBrr il il - D1 -13.00 dRrr Al

I

[

NN’\MM
T

CYy—

T T T
Center 1.91 GHz

150 kHz/

T
Span 1.5 WHz

[eurREAU]
VERITAS

WCDMA

CHANNEL

[9262

CHANNEL

{9538

Ref 247 dB
24710 -

Att 20 dB

REW 100 kHz
VBW 300 kHz
SWT1ms

[T1AV VEW

Offset 14.7 dB

D1 -12.00 dBm

—

753

T
Center 1.35 GHz

1 MHz/

T
Span 10 WHz

Marker 1[T1]
-16.67 dBm
1.850000 GHz

[ BUREAU]
VERITAS

REW 100 kHz
VBW 300 kHz

M)AV VEW

47, Re1247 dBm Att 2098 SWT 1 ms
Ny Offset 14.7 6B
- ’r)m 1300 dBm
753 ;

T
Center 1.91 GHz

1 WHz

T
Span 10 MHz

Marker 1[T1]
-18.91 dBm
1.910000 GHz

[BUREAU]
VERITAS
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LTE BAND 2
Channel Bandwidth:

1.4MHz

CHANNEL

[18607

vy Type RMS

Marker 1 1,850000000000 GHz
P W

#VBW 100 kHz*

[18607

Trig: Fres Run
BAtten: 30 0B

AvglHeld: T/100

Span 500.0 kHz

1.9100000 GHz
#Sweep 1,000 5 (1001 pts)

#VBW 100 kHz*

Avg Type: RMS

Trig: Free Run AvglHeld: 2120

itten: 30 9B
Mkr1 1.

Span 500.0 kHz
p 1.000 5 (1001 pts)

n 2.00000000 MHz

[Full RB

o e Trig: Fres Run
1 Gaind o

B
Ref 34.70 dBm

[Center 1.850000 GHz
FVEW 100 kHz*

v Tye RMS
AvgiHold: 2100

Span 2.000 MHz| iCenter 1.910000 GHz
1,000 5 (1001 pts) R

es BW 20 kHz

Avg Type: RMS
Trig: Free Run AvgiHeld: 4120
fian
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LTE BAND 2

Channel Bandwidth: 3MHz

CHANNEL 18615

[19185

Centor Freq 1.850000000 GHz
e

vy Type RMS
Trig: Frsa Run AvgHold: 8100
BAtten: 30 0B

Zcenier' 2500000 GHz Span 500.0 kHz L 1.9100000 GHz
#Res BW 30 kHz #VBW 100 kHz* #Sweep 1.000 s (1001 pis);

P Wide
IF G| o tten: 30 9B

Avg Type: RMS
Trig: Free Run AvglHeld: 2120

Mikr1 1.

Span 500,0 kHz

#VBW 100 kHz" p 1.000 5 (1001 pts)

CHANNEL [18615

Eryght Spactrom Analon - et

[Full RB

Vi z g Type: RMS.
Sicdao EW 100 kHz NI Teig: Frow Run AvalHors 2100
(Fainiom  SAsien: 30 B

B L 147 dB
Ref 34.70 dBm Ref 34.70 dBm

:Cenier 1.850000 GHz Span 2.000 MHz| [Center 1.910000 GHz
@Res BW 30 ki #VEW 100 kHz* eep 1.000 s (1001 pts) FRes BW 30 kHz

v Type: RMS i T
AvgiHold. 8100

Mkr1 1
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LTE BAND 2

Channel Bandwidth: 5MHz

CHANNEL [18625

|1 RB

Span 500.000000 kHz

[19175

(Center 1.3500000 GHz
#Res BIW 51 kHz

CHANNEL [18625

= ==
Trig: Frea Run AvglHold: 31100 €
o Select Trace,
1

30 o8

Span 500.0 kHz
FVEW 200 kHz*

#Sweep 1,000 5 (1001 pts)

Video BW 200 kHz

1.9100000 GHz

P Wide
1P Gainclow

Span 500,0 kHz
FVBW 200 kHz"

Avg Type: RMS

Trig: Free Run AvglHeld: 4120

itten: 30 9B
Mkr1 1.

p 1.000 5 (1001 pts)

(B Cryght toatram Arabyoe - St

Marker 1 1,850000000000 GHz
P

I Gaindow

B
Ref 34.70 dBm

[Center 1.850000 GHz

e Teig: Fres Run

v Tye: RMS
AvgiHold: 8100

Span 5.000 MHz
FVBW 200 kHz* ee

1,000 5 (1001 pts)

L 147 dB
Ref 34.70 dBm

[Center 1.910000 GHz
FRes BW 51 kHz

3 Wi
1F il ow

Trig: Free Run AvgiHeld: 2100
fian

Avg Type: RMS
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LTE BAND 2

Channel Bandwidth: 10MHz

CHANNEL

|1 RB

Video BW 300 kHz

(Center 1.3500000 GHz

T aTiox s _ Span 1.00000000 MHz
bl Select Trace,
1

Span 1.000 MHz| 1.9100000 GHz
#Res BW 100 kHz FVEW 300 kHz*

#Sweep 1,000 5 (1001 pts)

. Trig: Free Run
P Wide 9
IF G| o tten: 30 9B

#VBW 300 kHz*

Avg Type RM$
AvglHeld: 4120

Mkr1

Span 1.000 MHz|
#Sweep 1.000 5 (1001 pts)

(B Cryght toatram Arabyoe - St

CHANNEL [18650 [Full RB

n 10.0000000 MHz

I Gaindow

B
Ref 34.70 dBm

:Cenier 1.850000 GHz Span 10.00 MHz| [Center 1.910000 GHz
@Res BW 100 kHz #VEW 300 kHz" eep 1.000 s (1001 pts) FRes BW 100 kHz

e Lo

g Type RMS

Trig: Free Run AvgHord: 8150 . Marker 1 1.910000000000
BAsten: ©

Mkr1

Trig: Free lun
3 Whek v
1F il ow toan: 30 4B

Avg Type: RMS
AvgiHeld: 8120

Report No.: RF160504W010-4

42178

Report Format Version: 6.1.1




LTE BAND 2
Channel Bandwidth:

15MHz

CHANNEL_

(-

[18675

[1RB

CHANNEL [19125

Span 2.00000000 MHz

\Center
#Res BW 200 kHz

0000 GHz

vy Type RMS

Trig: Fres Run
tten: 30 o

#VEBW 1.0 MHZ*

AvglHeld: 8100

Span 2.000 MHz|

#Sweep 1,000 5 (1001 pts)

Center Freq 1.910000000 GHz

Wide
1P Gainclow

1.910000 GHz

BW 200 kHz #VBW 1.0 MHz*

Trig: Free Run
tten: 30 9B

i}

Avg Type: RMS
AvglHeld: 8120

Mkr1

Center Freq|
1910000000 GHz|

StartFreq

Span 2.000 MHz
#Sweep 1.000 5 (1001 pts)

[18675

[19125

B
Ref 34.70 dBm

(Center 1.85000 GHz

Marker 1 1,850000000000 GHz
P

o o Trig: Free Run
(Faindow  SAten: 30 6B

v Tyoe: RMS
AvgiHold: 7100

Mkr1

Span 20.00 MHz|
1,000 5 (1001 pts)

Center Freq 1.910000000 GHz
G

Pam e Trig: Free Run
1 Gaincl ow fian

[Center 1.91000 GHz
FRes BW 200 kHz

Avg Type: RMS
AvgiHeld: 2100

Mkr1
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LTE BAND 2

Channel Bandwidth:

20MHz

{18700

CHANNEH

(-

[1RB

CHANNEL

{19100

Span 2.00000000 MHz
Trig: Frea Run
SAtten: 20 a8

\Center
#Res BW 200 kHz

0000 GHz
#VEW 1.0 MHZ*

vy Type RMS
AvgHold: 8100

Span 2.000 MHz,
#Sweep 1,000 5 (1001 pts)

1.910000 GHz
BW 200 kHz

Center Freq 1.910000000 GHz

Trig: Free Run
tten: 30 3B

Wide
1P Gainclow

#VBW 1.0 MHz*

i}

Avg Type: AMS
AvglHeld: 30100

Mkr1

Center Freq|
1910000000 GHz|

StartFreq

Span 2.000 MHz
p 1.000 5 (1001 pts)

[18700

[Full RB

Trige Fras Run
Bézten: 30 o8

(Center 1.85000 GHz

Hvg Type: RMS
AvgiHold: 31/100

Mkr1

ey

Span 20.00 MHz|
1,000 5 (1001 pts)

Span 20.0000000 MHz

R 147 dB

Ref 24.70 dBm

Center Freq

1 R50000000 GHx

StartFreq
1840000000 GHz,

[Center 1.91000 GHz
FRes BW 200 kHz

¥ Fant. Ly

' Trig: Free Run
1 Gaincl ow fian

Avg Type: RMS
AvgiHeld: 2100

Mkr1

Report No.: RF160504W010-4

44178

Report Format Version: 6.1.1




45 Peak To Average Ratio

45.1 Limits of Peak To Average Ratio Measurement

In measuring transmissions in this band using an average power technique, the peak to-average ratio (PAR)
of the transmission may not exceed 13 dB.

45.2 Test Setup

COMMUNICATION
SIMULATOR POWER SPLITTER | I: SPECTRUM
ANALYZER
10dB ATTENUATION
PAD
EUT

4.5.3 Test Procedures

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. Record the maximum PAPR level associated with a probability of 0.1%.
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4.5.4 Test Results

Frequency | Peak To Average Ratio (dB) Frequency | Peak To Average Ratio (dB)
Channel Channel
(MH2) GSM EDGE (MHz) WCDMA
661 1880.0 9.50 9.23 9400 1880.0 2.86
SPECTRUM PLOT OF WORST VALUE
GSM EDGE

e
gt Tpatiam Ak e - Somaty 218 CCOF

Center Freq 1.880000000 GHz
A Gain L ew

Average Power

22.30 dBm
11.74 % at 0dB 0%

9.26 dB
9.45dB
9.50 dB
9.51 dB
9.52 dB
9.53 dB
9.68 dB
31.98 dBm
ade

Conter Freq; 150000000 GHx
" Trig: Free Run
#Anen: 20 08

Info BW 1.0000 M-z

Rad
Counta®.37 MIILLE Mpa

Center Freq]
1880000000 GHz

- e
[B rvioght T Arabyaes - Frwe S CCDF

Conter Freg: 1,550000000 GHs Radio 1 None
¥ Trig: Fres Run Counta:4 19 MI10.0 Mpt
saen: 20 0B

Center Freq 1.880000000 GHz
W Gaindow

Average Power

21.63 dBm
12.07 % at 0dB

0.01 %

0.001 %/

44.30 dBm

WCDMA

F Gaindow
Average Power

24.50 dBm
53.45 % at 0dB

Contar Freg: 1530000000 GHz
e Trig: Free Run
#hnen: 30 d8

Counts-7.50 MI10.5 Mpt
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LTE BAND 2

CHANNEL BANDWIDTH: 1.4MHz

CHANNEL BANDWIDTH: 3MHz

1.4MHz /| QPSK

PEAK TO AVERAGE PEAK TO AVERAGE
CHANNEL FRE((I\QAL;E;\ICY RATIO (dB) CHANNEL FRE(('\?/ILI:E;\ICY RATIO (dB)

QPSK 16QAM QPSK 16QAM
18607 1850.7 5.47 6.25 18615 1851.5 5.50 6.30
18900 1880 5.08 5.95 18900 1880 5.25 6.10
19193 1909.3 5.20 6.06 19185 1908.5 5.38 6.13

SPECTRUM PLOT OF WORST VALUE

1.4MHz / 16QAM

Center Freq 1.850700000 GHz
-

Average Power

20.23 dBm
45.41 % at 0dB

' Trig: Free Run

Canter Freq: 1.850700000 Gz
Courts:1.89 MA0.0 M

Center Freq)
1 BSOTO0000 GHz|

Average Power

19.46 dBm
43.51 % at 0dB

0.001 %

0.0001 %

3MHz / QPSK

Average Power

20.29 dBm
44.63 % at 0dB

6
26.79 dBm

el L Fun <B4_3M_18515_160_0

Conter Freq: 1.852800000 GHr
: Counts:285 M0 Mpt

Trig: Fres Run

Info

FRadio $1d: None

}15 prg> savod

Average Power

19.28 dBm
44,09 % at 0dB
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CHANNEL BANDWIDTH: 5MHz CHANNEL BANDWIDTH: 10MHz

PEAK TO AVERAGE PEAK TO AVERAGE

FREQUENCY RATIO (dB) CHANNEL FREQUENCY RATIO (dB)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM

18625 1852.5 5.09 5.84 18650 1855 491 5.64
18900 1880 5.30 6.08 18900 1880 4.73 6.13
19175 1907.5 4.93 5.72 19150 1905 4.69 5.51

CHANNEL

SPECTRUM PLOT OF WORST VALUE
5MHz / QPSK 5MHz / 16QAM

v
=] | [ e - P sk CCOF N

Centar Freq: 1580000000 GHz Radio S1d: None Frequency Center Freq 1.880000000 GHz Canter Freq: 1880000000 GHz Fadio Sud: Nare
W Trig: Free Run Counts:2.46 MIA0.0 Mgt W Trig: Fres Run ‘Counts:4.28 MI10.0 Mpa
BAtten: 20 0B F Gain L ow wAmen: 20 9B

Average Power 1 Average Power ;
- - - - . . . - - 100 %,

22.27 dBm CAAcEw) 21.33 dBm i CATKATERR

1880000000 GHz| 1880000000 GHz|

43.25 % at 0dB 05— 42,51 % at 0dB 0%

BW 5.0000 Mz M 5.0000 MHz

_16500_0_0040 pog> saved o T ADC avar rnge

10MHz / QPSK

10MHz / 16QAM

evers
[Py e —— eyt gtnam nyan - Poar Stat £C08

Center Freq 1,855000000 GHz Center Freq: 1555000000 GHz Radio Si: None
enter Freq 1.855000000 GHz o Trig: Fres Run Counts:3.24 MDD Mt
A Gainiow | SAtien: 30 B

Center Freq 1.880000000 GHz Conner Freg. 1.530000000 GHz Radio Sud: Nerw
Fres Fun Counts:5.08 MA9.0 Mps

Average Power L a Average Power

Center Freq
1880000000 GHz

Center Freq 20.02 dBm
21.73 dBm : \ - ,
44.97 % at 0dB 0% B 42.27 % at 0dB |

0.001 %}

oee : — 204 Info BW 5.0000 MHz

Info BW 25.000 M-z s L Pt <B2_5M_15900_160_0042 png= saved

50 1 File <B4_10M_18550_180_0010.png> saved STans I
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CHANNEL BANDWIDTH: 15MHz CHANNEL BANDWIDTH: 20MHz
PEAK TO AVERAGE PEAK TO AVERAGE
CHANNEL FRE(CI\?AL:E;\'CY RATIO (dB) CHANNEL FRE((,\?AL:E;\'CY RATIO (dB)

QPSK | 16QAM QPSK | 16QAM
18675 1857.5 4.99 5.80 18700 1860 5.04 5.84
18900 1880 5.13 6.02 18900 1880 5.16 5.95
19125 1902.5 4.90 5.71 19100 1900 5.07 5.88

SPECTRUM PLOT OF WORST VALUE

15MHz / QPSK ____15MHz/16QAM

—
Keytaght Lpactnam Anayoer - Fowe fest CCDF
¥ i 4434 Pl by 74, 3018 333 Pobay 34, 7018
© 25,000 MHz Canter Freq: 1.80000000 GHz Radio $1d: Noee Camter Freq: 1880000000 GHx Fsdic, $1d: Ners
NIRLEIN 25,000 W e Trig: Fres Run Counts: 588 k100 Mpt e Trig: Frae Run Counts:1.67 MA0.0 Mga
5 Gaindow  SAmen: 2048 o 20 ol

Average Power a0 Average Power

22,45 dBm 21.29 dBm
44.01 % at 0dB 42.53 % at 0dB

254dB
4.46 dB
513 dB
544 dB
01 ¢ 0.001 %

Peak
28.14 dBm

s DFilo <B2_10M_18900_150 0046 png=saved _____ WARA(Hnpt Overtoad ADC o

20MHz / QPSK 20MHz / 16QAM

BB gt Lpacenim Rarns - Pmar S0 CEDF BT ey Tpactram Ansbyon - Pawer St ECTF

Center Freq: 1.480500000 GHz
o Trig: Fres Run Counts: 1,62 MH0.0 Mpt
SAtten: 20 o

Average Power an Average Power

22.41 dBm 21.47 dBm
44.61 % at 0dB 5% 42.77 % at 0dB

0.0001 % + - = 0001 %" .
0B 5 0de
Info BW 25.000 MHz Info BIW 25.000 MHz

gl G 5C ovar Fangn = STARS € Inguit v
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4.6.2 Test Setup

4.6 Conducted Spurious Emissions

Communication
Simulator

4.6.1 Limits of Conducted Spurious Emissions Measurement

The power of any emission outside of the authorized operating frequency ranges must be attenuated below
the transmitting power (P) by a factor of at least 43 + 10 log(P) dB. The emission limit equal to —13dBm.

4.6.3 Test Procedure

Power Splitter

| I: Spectrum Analyzer

EUT

T

10dB Attenuation
PAD

The EUT makes a phone call to the communication simulator. All measurements were done at low,
middle and high operational frequency range.

Measuring frequency range is from 9 kHz to 19.1GHz. 20dB attenuation pad is connected with spectrum.
RBW=1MHz and VBW=3MHz is used for conducted emission measurement.
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4.6.4 Test Results

GSM
CHANNEL 661
FREQUENCY RANGE : 30MHz~1GHz

I oyt Spacanam Amoe - e 82

Marker 1 187.720886494 MH
P

FREQUENCY RANGE : 1GHz~3GHz

B oyt Spactnam Amtyoe - gt S8

Avg Type: Log-Pwr Marker 1 2.512875643782 GHz Avg Type: Log-Pwer
o Trig: Fres Frun AvgHold:> 100100 Trig: Frea run Avgiiold: > 100400
Saten: 30 48 ow  BATen: 20 4B

(st [Sta
#Res BW 1.0 MHz #VEW 3.0 MHz Sweep 1.333 ms (20000 pis) #Res BW 1.0 MHz #VEW 3.0 MHz Sweep 2.667 ms (20000 pts)

FREQUENCY RANGE : 3GHz~7GHz CY RANGE : 7GHz~13GHz

B it Spectnamn Arabiare - e Sk okl
- . N PeakSearch

FREQUEN
= Syt

Y

g Typa: Log-Per

Trig: Free Run AvgiHold: 26100

SAten: 30 48

- T - nextpeak||| ! e T

Roed Offset 147 6B ” - Ref Offset 147 6B "
Ref 24.70 dBm - Ref 24.70 dBm

Marar 1 3294614730737 GHz = Jurg Type: Log-Per
Trig: Fres Ftun AvgMold: 48900
BAnen: 20 48

Marker 1 8.838191909595 GHz
"

[Start 3.000 GHz Stop 13.000 GHz
[#Res BW 1.0 MHz FVBW 3.0 MHz Sweep 8.000 ms (20000 pts] #Res BW 1.0 MHz FVEW 3.0 MHz Sweep 10.67 ms (20000 pts)

CY RANGE : 13GHz~19.1GHz

Y

FREQUE

[ o

N

g Type: Log-Far
Avgiold: 23100

Marker 1 19.047232361618 GHz
I

[start 13 z 5 L
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.67 ms (20000 pis)
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EDGE
CHANNEL 512
FREQUENCY RANGE : 30MHz~1GHz

I oyt Spacanam Amoe - e 82

FREQUENCY RANGE : 1GHz~3GHz

B oyt Spactnam Amtyoe - gt S8

===

Peak Search

Avg Type: Log-Pwr
Awgitiold:> 1001100

Mk NextPeak

Avg Type: Log-Pwr

K 91.028051403 MHz
Marker 1 191.02805140 M Trig: Frea Run Ao 10000

ker 1 2.175658782938 GHz
Marker 1 2.17565878, !JQG Trig: Prea Fiun

[Start 30.0 MHz Stop 1.0000 GH. 000 GHz Stop 3.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.333 ms (20000 pts) #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 2.667 ms (20000 pts})

FREQUENCY RANGE : 3GHz~7GHz CY RANGE : 7GHz~13GHz

FREQUEN
= Syt

Y

[Ferey e e —rw—y
- Peak Search

T Ay Typa: Log-Pwr Marer 1 10.780189009451 GHz s
Trig: Fres ftun Avgiiold: 28100 5 Trig: Free Run

ME!BF 1 3. 760038001900 GHz
; aktten: 20 dB : " gatien: 2048

Avg Type: Log-Fwr
Avgiiold: 15100

NexiPeak

[Start 3.000 G p 7.000 GHz |start 7.000 GHz Stop 13.000 GHz
[#Res BW 1.0 FVBW 3.0 MHz Sweep £.000 ms (20000 pts) #Res BW 1.0 MHz FVEW 3.0 MHz Sweep 10.67 ms (20000 pts)

CY RANGE : 13GHz~19.1GHz

Y

FREQUE

Koy

N

Marker 1 18.739166058348 GHz g Type: Log-Far
I o

lsta 3 -
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.67 ms (20000 pis)
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WCDMA
CHANNEL 9400
FREQUENCY RANGE : 30MHz~1GHz

I oyt Spacanam Amoe - e 82

FREQUENCY RANGE : 1GHz~3GHz

B oyt Spactnam Amtyoe - gt S8

Avg Type: Log-Par
Avgiiold: > 100400

Avg Type: Log-Pr o G55 a7:
Trig: Free Bun m?m“:ngww Marktar 1 1.955947797330 GH Trig: Free Bun

samen: 1048 samen: 10 48

Marker 1 192.143607180 MH
P

Mk

[start 30.0 MHz Stop 1.0000 GH. 000 GHz Stop 3.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.333 ms (20000 pts) #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 2.667 ms (20000 pts})

FREQUENCY RANGE : 3GHz~7GHz FREQUENCY RANGE

B Gy e o - ety 5 = | T

: 7GHz~13GHz

Marker 1 3.758637931897 GHz

5 AvpType-LogPwr Marker 1 8046452322616 GHz
Trig: Fres Run Avgitiold: 36100 P
BAten: 30 48

Avg Type: Log-Far
Avgiold: 201100

Ref Offest 147 0B Mkr1
Rel ro dB:

0 dBm

[Start 3.000 GHz Stop & ||lstart 7.000 oHz Stop 13.000 GHz
[#Res BW 1.0 MHz FVBW 3.0 MHz #Res BW 1.0 MHz FVEW 3.0 MHz Sweep 10.67 ms (20000 pts)

FREQUENCY RANGE : 13GHz~19.1GHz

[ o gt S

g Type: Log-Fur
Avgiold: 211100

Marker 1 18.999039951998 GHz
I

[start 13 z 5 L
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.67 ms (20000 pis)
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LTE BAND 2

CHANNEL 18900

CHANNEL 18900

1.4AMHz /| QPSK

3MHz / QPSK

FREQUENCY RANGE : 30MHz~19.1GHz

Marker 1 3.665877203865

Ref C
- Ref 34.70 dBm

@Res BW 1.0 MHz #VBW 3.0 MHz

FREQUENCY RANGE : 30MHz~19.1GHz

Marker 1.4.691894504730

Ref Offset 147 0B
Ref 34.70 dBm

CHANNEL 18900

CHANNEL 18900

5MHz / QPSK

10MHz / QPSK

FREQUENCY RANGE : 30MHz~19.1GHz

FREQUENCY RANGE : 30MHz~19.1GHz

(=T

Marker 1 6.305297 264863

t3omMHz __ Stop10.100GHz
Sweep 32,00 ms (20000 pis)

@Res BW 1.0 MHz #VBW 3.0 MHz

B eyt S dnshions - a2

Marker 1 3. 271108555428

tsomMHz _ Stop10.100 GHz |
Sweep 32,00 ms (20000 pis)

@Res BW 1.0 MHz #VBW 3.0 MHz

CHANNEL 18900

CHANNEL 18900

15MHz / QPSK

20MHz / QPSK

FREQUENCY RANGE : 30MHz~19.1GHz

FREQUENCY RANGE : 30MHz~19.1GHz

B oyt St sy - St 52

Marker 1 3.843237161858

i
|
|
|
|
v

|Start 30 MHz

Stop 19,100 GHz
@Res BW 1.0 MHz

Sweep 32.00 ms (20000 pis)

B oyt St sy - St 52

||| Marker 1 3.042257112856

|Start 30 MHz Stop 10,100 GHz
#Res BW 1.0 MHz Sweep 32.00 ms (20000 pis)
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4.7 Radiated Emission Measurement

4.7.1 Limits of Radiated Emission Measurement

The power of any emission outside of the authorized operating frequency ranges must be attenuated below
the transmitting power (P) by a factor of at least 43 + 10 log(P) dB. The emission limit equal to —13dBm.

4.7.2 Test Procedure

a. Substitution method is used for E.I.R.P measurement. In the semi-anechoic chamber, EUT placed on the
0.8m height of Turn Table, rotated the table around 360 degrees to search the maximum radiation power
and receiver antenna shall be rotated vertical and horizontal polarization and moved height from 1m to
4m to find the maximum polar radiated power. The “Read Value” is the spectrum reading the maximum
power value.

b. The substitution horn antenna is substituted for EUT at the same position and signals generator export
the CW signal to the substitution antenna via a TX cable. Rotated the Turn Table and moved receiving
antenna to find the maximum radiation power. Adjust output power level of S.G to get a Value of
spectrum reading equal to “Read Value “ of step a. Record the power level of S.G

c. EIRP = Output power level of S.G — TX cable loss + Antenna gain of substitution horn.

d. E.R.P power can be calculated form E.I.R.P power by subtracting the gain of dipole, E.R.P power =
E.I.P.R power - 2.15dBi.

NOTE: The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 1IMHz/3MHz.

4.7.3 Deviation from Test Standard
No deviation.
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4.7.4 Test Setup

Radio absorbing material ghielded Case Ground Plane

Spectrum

1
;biicooo
cooe

For the actual test configuration, please refer to the attached file (Test Setup Photo).
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4.7.5 Test Results

BELOW 1GHz WORST-CASE DATA

GSM 1900:
MODE TX channel 661 FREQUENCY RANGE Below 1000MHz
ENVIRONMENTAL DC 5V from
CONDITIONS 26deg. C, 56%RH INPUT POWER adapter
TESTED BY Alex Chen
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
Read Limit Cwer
Freq Lewvel Level Line Limit Factor Pol/Phase Remark
MHz dBm/m dBm dBm/m dB dB/m
1 PP 36.798 -31.17 -43.49 -13.88 -18.17 12.32 Horizontal Peak
2 02.888 -65.15 -55.66 -13.688 -52.1% -9.49 Horizontal Peak
3 245,348 -77.34 -68.97 -13.88 -64.34 -16.37 Horizontal Peak
il 486.878 -71.79 -61.48 -13.88 -58.79 -18.39 Horizontal Peak
5 773.998 -67.280 -62.84 -13.868 -54.28 -4.36 Horizontal Peak
6 899.126 -62.78 -59.16 -13.86 -49.78 -3.62 Horizontal Peak
ULE'.rel (dBm/m) Date: 2016-05-20
10 FEGEPart-24
-20
30| 1
40
-50
60 = . 3
70 4
3
80
90
100

30 224, 418. 612. 806. 1000
Frequency (MHz)
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MODE TX channel 661 FREQUENCY RANGE Below 1000MHz
ENVIRONMENTAL DC 5V from
CONDITIONS 26deg. C, 56%RH INPUT POWER adapter
TESTED BY Alex Chen
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
Read Limit Cwer
Freq Lewvel Level Line Limit Factor Pol/Phase Remark
MHz dBm/m dBm  dBm/m dB dB/m
1 PP 43,588 -32.47 -29.83 -13.88 -19.47 -2.64 Vertical Peak
2 67.838 -66.27 -51.39 -13.88 -53.27 -14.88 Vertical Peak
3 268.628 -73.84 -6l1.668 -13.868 -68.84 -11.44 Vertical Peak
4 486.878 -78.84 -63.11 -13.868 -57.84 -7.73 Vertical Peak
5 746,838 -78.94 -65.17 -13.88 -57.94 -5.77 Vertical Peak
6 897.1868 -57.83 -55.368 -13.88 -44.83 -2.53 Vertical Peak

-100

Level (dBm/m)

Date: 2016-05-20

-10

FoEPart24

=20
30|
A0
-50
60

[

70 3 4 5
80
90

30 224, 418 612. 806. 1000

'Frequency (MHz)
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ABOVE 1GHz DATA

GSM 1900:
MODE TX channel 661 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL DC 5V from

0,
CONDITIONS 26deg. C, 56%RH INPUT POWER adapter
TESTED BY Alex Chen

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

Read
Freq Level Level

Limit COwver

Line Limit Factor Remark

1
2 PP

Level (dBmim)

MHz dBm/m dBm

3755.888 -51.27 -54.66
548,808 -44.34 -53.46

dBm,/m dB dB /m

-13.88 -35.27
-13.88 -31.34

oL

9 Peak
2 Peak

Date: 2016-05-16

-10

FoEPart24

-20
-30
-40
-50
-60
-f0
-80
-90

ra

-100
1000

4300. 8600.

12400,

Frequency (MHz)

16200, 20000
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MODE TX channel 661 FREQUENCY RANGE |Above 1000MHz

ENVIRONMENTAL DC 5V from
0

CONDITIONS 26deg. C, 56%RH INPUT POWER adapter

TESTED BY Alex Chen

ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M

Read Limit  Owver
Freq Level Level Line Limit Factor Remark

MHz dBm/m dBm dBm/m dB dB/m

1 3755.888 -58.85 -54.78 -13.80 -37.85  3.85% Peak
2 PP 5648.888 -46.16 -54.42 -13.88 -33.16 8.26 Peak

Level (dBm/m) Date: 2016-05-16

-10 FEEPart24

P

1000 4800, 8600, 12400, 16200, 20000
Frequency (MHz)
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EDGE 1900:

MODE TX channel 661 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL 0 DC 5V from
CONDITIONS 26deg. C, 56%RH INPUT POWER adapter
TESTED BY Alex Chen
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 3755.868 -58.58 -53.89 -13.68 -37.58 3.39 Peak
2 PP 5648.800 -45,32 -54.44 -13.68 -32.32 09.12 Peak
UI.E‘-'EI {dBm/m) Date: 2016-05-16
-10 FoEPar24
-20
-30
-40 5
-50 1
-60
-T0
-80
-a0
100
1000 4800, 8600, 12 16200, 20000
Frequency {(MHz)
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MODE TX channel 661 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL DC 5V from
CONDITIONS 26deg. C, 56%RH INPUT POWER adapter
TESTED BY Alex Chen
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 3755.6888 -51.68 -55.45 -13.88 -35.60 3.85 Peak
2 PP 5648.888 -46.43 -54.69 -13.88 -33.43 .26 Peak
[]LE.IJEI (dBm/m) Date: 2016-05-16
-10 FoEPart-24
-20
-30
40 -
£
.50 1
-60
70
-80
-90
100
1000 4800, 2600, 12400, 16200, 20000

Frequency {(MHz)
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WCDMA Band II:

MODE TX channel 9400 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL 0 DC 5V from
CONDITIONS 26deg. C, 56%RH INPUT POWER adapter
TESTED BY Alex Chen
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
Read Limit Over
Freq Lewvel Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 37668.808 -52.88 -55.49 -13.88 -39.88 3.41 Peak
2 PP 5636.088 -44.86 -53.98 -132.88 -31.86 9.12 Peak
Ulevel (dBm/m} Date: 2016-05-16
-10 FoGCPart 24
-20
-30
-40 5
50 1
-60
-T0
-80
-ap
-100
1000 4800, 28600. 12400. 16200. 20000

Frequency (MHz)
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MODE TX channel 9400 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL DC 5V from
0,
CONDITIONS 26deg. C, 56%RH INPUT POWER adapter
TESTED BY Alex Chen
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
Read Limit Over
Freq Level Level Line Limit Factor HRemark
MHz dBm/m dBm  dBm/m dB dB/m
1 376@.888 -51.27 -55.15 -13.88 -38.27 3.88 Peak
2 PP 5e36.088 -42.83 -58.28 -13.88 -29.83 8.25 Peak
ULeveI ({dBmimy) Date: 2016-05-16
-0 FoC Part 24
-20
-30
40 2
50
60
70
20
a0
-100
1000 4800. 8600. 1 16200. 20000
Frequency (MHz)
Report No.: RF160504W010-4 64/78 Report Format Version: 6.1.1




LTE Band 2

CHANNEL BANDWIDTH: 1.4MHz / QPSK

MODE TX channel 18900 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL 0 DC 5V from
CONDITIONS 26deg. C, 56%RH INPUT POWER adapter
TESTED BY Alex Chen
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
Read Limit Over
Freq Lewel Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 3755.e88 -49.78 -53.17 -13.88 -36.78 3.39 Peak
2 PP Sode.@ee -38.81 -47.13 -13.80 -25.81 9.12 Peak
ULeveI (dBm/m) Date: 2016-05-16
10 FECPart24
-20
-30
2
40
50 !
60
70
80
-an
100
1000 4300, 2600, 12400, 16200, 20000

Frequency (MHz)

Report No.: RF160504W010-4

65/78 Report Format Version: 6.1.1




MODE TX channel 18900 FREQUENCY RANGE |Above 1000MHz

ENVIRONMENTAL DC 5V from
0

CONDITIONS 26deg. C, 56%RH INPUT POWER adapter

TESTED BY Alex Chen

ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M

Read Limit Owver
Freq Lewvel Level Line Limit Factor Remark

MHz dBm/m dBm dBm/m dB dB/m

1 3755.888 -48.38 -52.23 -13.88 -35.38  3.85 Peak
2 PP 5648.880 -33.35 -41.61 -13.88@ -28.35 8.26 Peak

Level (dBm/m) Date: 2016-05-16

-10 FEEPar24

Ly
=]
[

1000 4800, 8600

. 12 16200, 20000
Frequency {MHz)
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CHANNEL BANDWIDTH: 3MHz / QPSK

MODE

TX channel 18900

FREQUENCY RANGE |Above 1000MHz

ENVIRONMENTAL DC 5V from
CONDITIONS 26deg. C, 56%RH INPUT POWER adapter
TESTED BY Alex Chen
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
Read Limit Over
Freq Lewvel Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 3766.808 -51.16 -54.57 -13.88 -38.16 3.41 Peak
2 PP Se36.@86 -41.23 -58.35 -13.88 -28.23 9.12 Peak
DLE‘.’EI (dBm/m) Date: 2016-05-16
-10 FoEPar24
-20
-30
40 =
.50 1
60
70
-80
-a0
100
1000 48200, 28600, 12400, 16200. 20000

Frequency (MHz)
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MODE TX channel 18900 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL DC 5V from
CONDITIONS 26deg. C, 56%RH INPUT POWER adapter
TESTED BY Alex Chen
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
Read Limit Over
Freq Level Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 3755.6888 -58.49 -54.34 -13.88 -37.49 3.85 Peak
2 PP 5648.888 -48.97 -49.23 -13.88 -27.97 8.26 Peak
ULEUEI {dBm/m) Date: 2016-05-16
-10 FEEPart 24
-20
-30
40 .
50 L
-60
-70
-80
-90
-100
1000 4800. 8600. 12400. 16200. 20000

Frequency (MHz)
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CHANNEL BANDWIDTH: 5MHz / QPSK

MODE

TX channel 18900

FREQUENCY RANGE

Above 1000MHz

ENVIRONMENTAL 0 DC 5V from
CONDITIONS 26deg. C, 56%RH INPUT POWER adapter
TESTED BY Alex Chen

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

-10

10
20
30
40
50
60
70
80
a0

Freq Level

Read Limit Over

Level Line Limit Factor Remark

MHz dBm/m

1 3755.8688 -58.83

Level {dBmim)

-53.42 -13.88 -37.83
2 PP 5Spd@.888 -39.44 -48.5%6 -13.88 -26.44

dBm dBm/m dB dB,/m

S I WA

9 Peak
2 Peak

Date: 2016-05-16

FoEPart24

M2

0
1000 4800.

8600

. 12
Freqguency (MHz)

16200. 20000
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MODE TX channel 18900 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL DC 5V from
CONDITIONS 26deg. C, 56%RH INPUT POWER adapter
TESTED BY Alex Chen
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
Read Limit Over
Freg Lewvel Level Line Limit Factor Remark
MHz dBm/m dBm  dBm/m dB dB/m
1 3755.e88 -48.16 -51.95 -13.88 -35.186 3.85 Peak
2 PP 5pd8.@88 -32.22 -48.48 -13.88 -19.22 8.26 Peak
[]LEUEl {dBmim) Date: 2016-05-16
-10 FEEPart 24
-20
30 2
-40
50
-60
-70
-80
-90
-100
1000 4300, 8600, 12400, 16200, 20000

Frequency (MHz)
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CHANNEL BANDWIDTH: 10MHz / QPSK

MODE TX channel 18900

FREQUENCY RANGE |Above 1000MHz

ENVIRONMENTAL 0 DC 5V from
CONDITIONS 26deg. C, 56%RH INPUT POWER adapter
TESTED BY Alex Chen

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

Read Limit  Over
Freg Lewvel Level Line Limit Factor Remark
MHz dBm/m dBm  dBm/m dB dB/m
1 3755.888 -48.41 -51.88 -13.88 -35.41  3.39 Peak
2 PP 5p48.888 -36.82 -45.14 -13.88 -23.82 9.12 Peak

ULeveI {dBmim)

Date: 2016-05-16

-10

FEEPart24

-20
-30

[gs]

40
.50
60
70
80
a0

-100
1000 4200,

8600. 1
Frequency (MHz)

16200. 20000

Report No.: RF160504W010-4

71178 Report Format Version: 6.1.1




MODE TX channel 18900 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL DC 5V from
CONDITIONS 26deg. C, 56%RH INPUT POWER adapter
TESTED BY Alex Chen
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
Read Limit Over
Freg Level Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB /m
1 3755.e88 -45.84 -52.69 -13.88 -35.84  3.85 Peak
2 PP 5Sode.@ee -36.53 -44.79 -13.88 -23.53 8.26 Peak
ULeveI (dBmim} Date: 2016-05-16
-0 FECPart24
20
-30 -
2
40
50
60
70
80
90
100
1000 42800, 28600, 12400, 16200, 20000

Frequency (MHz)
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CHANNEL BANDWIDTH: 15MHz / QPSK

MODE TX channel 18900 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL 0 DC 5V from
CONDITIONS 26deg. C, 56%RH INPUT POWER adapter
TESTED BY Alex Chen

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

Read Limit Owver
Freq Level Level Line Limit Factor Remark

MHz dBm/m dBm dBm/m dB dB/m

1 3755.8@@ -51.88 -55.19 -13.88 -38.88 3.3
2 PP 5bd4@.000 -45.18 -54.38 -13.88 -32.18 9.12 Peak

Level (dBm/m) Date: 2016-05-16

-10 FEEPart 24

1000 4800, 8600, 12400, 16200. 20000
Frequency (MHz)
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MODE TX channel 18900 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL DC 5V from
CONDITIONS 26deg. C, 56%RH INPUT POWER adapter
TESTED BY Alex Chen
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
Read Limit Over
Freq Lewvel Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 3768.e88 -49.84 -53.72 -13.88 -36.84  3.88 Peak
2 PP 55d48.888 -44.89 -52.35 -13.88 -31.89 8.26 Peak
[]Level ({dBm/m) Date: 2016-05-16
10 FECPart24
20
-30
-40 =
-50 !
60
70
80
-an
-100
1000 4800, 2600 16200, 20000

. 1
Frequency {MHz)
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CHANNEL BANDWIDTH: 20MHz / QPSK

MODE TX channel 18900 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL 0 DC 5V from
CONDITIONS 26deg. C, 56%RH INPUT POWER adapter
TESTED BY Alex Chen
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
Read Limit Ower
Freq Lewel Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 3755.888 -52.63 -56.82 -13.68 -39.63 3.39 Peak
2 PP Sod8.8688 -45.88 -54.28 -13.688 -32.88 9.12 Peak
ULeveI {dBm/m} Date: 2016-05-16
-10 FoCPart24
20
30
40 5
50
-60
70
80
-80
-100
1000 4800. 8600. 12400. 16200. 20000

Frequency {MHz)
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MODE TX channel 18900 FREQUENCY RANGE |Above 1000MHz

ENVIRONMENTAL DC 5V from
0

CONDITIONS 26deg. C, 56%RH INPUT POWER adapter

TESTED BY Alex Chen

ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M

Read Limit  Owver
Freq Lewvel Level Line Limit Factor Remark

MHz dBm/m dBm dBm/m dB dB/m

1 3755.888 -51.58 -55.35 -13.88 -38.5%8
2 PP 5b648.888 -45.51 -54.77 -13.88 -33.51

5 Peak
6 Peak

s« W]

.8
.2

Level (dBm/m) Date: 2016-05-16

-10 FEEPart24

-20
-30
-40

%]

50 !
50
70
80
90

-100
1000 4800, 8600. 12400, 16200. 20000

Frequency (MHz)

Report No.: RF160504W010-4 76178 Report Format Version: 6.1.1




5  Pictures of Test Arrangements

Please refer to the attached file (Test Setup Photo).
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Appendix — Information on the Testing Laboratories

We, Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch, were founded in 1988 to
provide our best service in EMC, Radio, Telecom and Safety consultation. Our laboratories are accredited and
approved according to ISO/IEC 17025.

If you have any comments, please feel free to contact us at the following:

Linko EMC/RF Lab Hsin Chu EMC/RF Lab/Telecom Lab
Tel: 886-2-26052180 Tel: 886-3-5935343
Fax: 886-2-26051924 Fax: 886-3-5935342

Hwa Ya EMC/RF/Safety
Tel: 886-3-3183232
Fax: 886-3-3270892

Email: service.adt@tw.bureauveritas.com
Web Site: www.bureauveritas-adt.com

The address and road map of all our labs can be found in our web site also.

--- END ---
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