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1 Certificate of Conformity

Product:
Brand:

Test Model:

Sample Status:

Applicant:

Test Date:

Standards:

Mobile phone

Hisense

Hisense F20

Identical Prototype

Hisense International Co., Ltd.

May 05, 2016 ~ Jun. 02, 2016
FCC Part 27, Subpart C, L
FCC Part 2

ANSI/TIE/EIA-603-D

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 :

Approved by :

Jun. 03, 2016

Amyee Qian / Engineer

(et~

William Chung / Manager

Jun. 03, 2016
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2 Summary of Test Results

Applied Standard: FCC Part 27 & Part 2

FCC
Test Item Result Remarks

Clause

2.1046 : . i
27.50(d)(4) Maximum Peak Output Power PASS Meet the requirement of limit.

22'%05545 Frequency Stability PASS Meet the requirement of limit.

2.1049 . . . -

27.53(h) Occupied Bandwidth PASS Meet the requirement of limit.
27.50(d)(5) Peak to average ratio PASS Meet the requirement of limit.

27.53(h) Band Edge Measurements PASS Meet the requirement of limit.

22715%5&) Conducted Spurious Emissions PASS Meet the requirement of limit.

21053 Meet the requirement of limit.

27‘ 53(h) Radiated Spurious Emissions PASS Minimum passing margin is -16.76dB

at 42.61MHz.

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(ESZL)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 GH
! oS! Y z 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 SCHWARZBECK|BBHA 9170  [BBHA9170147 |Jan. 21,14 |Jan. 20,17
(15GHz-40GH2) T T
Amplifier Burgeon BPA-530 100220 Apr. 05,16 |Apr. 04,17
Pre-Amplifier HP 8449B 3008A00409 |Apr. 24,16  |Apr. 23,17
Pre-Amplifier
(18GHz-40GH?) 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 1o | \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 DS09254A MY51260160 |Nov. 09,15 [Nov. 08,16
Signal Analyzer  |Ronde& FSv7 102331 Nov. 09,15 |Nov. 08,16
Schwarz

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

9 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)

WCDMA BPSK
MODULATION TECHNOLOGY
LTE Band 4 QPSK, 16QAM
WCDMA 1712.4MHz ~ 1752.6MHz
LTE Band 4
Channel Bandwidth: 1.4MHz 1710.7MHz ~ 1754.3MHz
LTE Band 4
Channel Bandwidth: 3MHz 1711.5MHz ~ 1753.5MHz
LTE Band 4
FREQUENCY RANGE Channel Bandwidth: 5MHz 1712.5MHz ~ 1752.5MHz
LTE Band 4
Channel Bandwidth: 10MHz 1715.0MHz ~ 1750.0MHz
LTE Band 4
Channel Bandwidth: 15MHz 1717.5MHz ~ 1747.5MHz
LTE Band 4
Channel Bandwidth: 20MHz 1720.0MHz ~ 1745.0MHz
WCDMA 4M18FOW
LTE Band 4 QPSK: 1M09G7D
Channel Bandwidth: 1.4MHz 16QAM: 1MO9W7D
LTE Band 4 QPSK: 2M69G7D
Channel Bandwidth: 3MHz 16QAM 2MB69W 7D
LTE Band 4 QPSK: 4M49G7D
SISO DI TElIAIOIR Channel Bandwidth: 5MHz 16QAM: 4M48W7D
LTE Band 4 QPSK: 8M95G7D
Channel Bandwidth: 10MHz 16QAM: 8M94W7D
LTE Band 4 QPSK: 13M4G7D
Channel Bandwidth: 15MHz 16QAM: 13M4AW7D
LTE Band 4 QPSK: 17M9G7D
Channel Bandwidth: 20MHz 16QAM: 17MOW7D
WCDMA 367TmwW
LTE Band 4
Channel Bandwidth: 1.4MHz 456mw
LTE Band 4
MAX. ERP/EIRP POWER Channel Bandwidth: 3MHz 450mwW
LTE Band 4
Channel Bandwidth: 5SMHz 455mwW
LTE Band 4
Channel Bandwidth: 10MHz 461mw
Report No.: RF160504W010-5 7167 Report Format Version: 6.1.1




éLiniiT%gndwidth: 15MHz A454mwW
S NR—— A409mw
ANTENNA TYPE Fixed Internal antenna with 1.3dBi gain
HW VERSION V1.0
SW VERSION L1259.6.01.00.MX05
ACCESSORY DEVICE Refer to note as below
DATA CABLE USB cable: shielded, detachable, 0.8 m

Earphone cable: Unshielded, 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
DUTPUT: 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.: RF160504W010-5 8/67
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3.2 Configuration of System Under Test
FOR RADIATION EMISSION TEST

_O
EUT (Powered from AC Adapter)
Test table Fenene 333
220

Universal Radio
Communication
Tester

*Kept in a remote area

FOR E.R.P./E.I.LR.P TEST

EUT (Powered from battery)

&

i

222

Universal Radio
Communication
Tester

Test table

*Kept in a remote area

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. FCCID
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 |JAC Line: Unshielded, Detachable 1.5m

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

Report No.: RF160504W010-5 9/67 Report Format Version: 6.1.1
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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 X-plane. Following channel(s) was (were) selected for the final

test as listed below:

EUT
CONFIGURE DESCRIPTION

MODE
A EUT + Adapter + USB Cable with LTE link
B EUT + Battery + USB Cable with LTE link

WCDMA MODE
EUT
Configure Test Item Available Channel | Tested Channel Mode

Mode
A EIRP 1312 to 1513 1312, 1413, 1513 WCDMA
B Frequency Stability 1312 to 1513 1413 WCDMA
A Occupied Bandwidth 1312 to 1513 1312, 1413, 1513 WCDMA
A Band Edge 1312 to 1513 1312, 1513 WCDMA
A Peak To Average Ratio 1312 to 1513 1312, 1413, 1513 WCDMA
A Condcudeted Emission 1312 to 1513 1312, 1413, 1513 WCDMA

Radiated Emission
A Below 1GHz 1312 to 1513 1312 WCDMA
Radiated Emission
A Above 1GHz 1312 to 1513 1312, 1413, 1513 WCDMA
Report No.: RF160504W010-5 10/ 67 Report Format Version: 6.1.1




LTE BAND 4

EUT
AVAILABLE CHANNEL
CONFIGURE| TEST ITEM TESTED CHANNEL MODULATION MODE
CHANNEL BANDWIDTH
MODE
19957 to 20393 | 19957, 20175, 20393 1.4MHz | oPsk, 160AM| 1 RB/0RB Offset
19965 to 20385 | 19965, 20175, 20385 3MHz QPSK, 160AM| 1 RB /0 RB Offset
5 EiRp 19975 to 20375 | 19975, 20175, 20375 5MHz QPSK, 160AM| 1 RB /0 RB Offset
20000 to 20350 | 20000, 20175, 20350 10MHz | oPsk, 160AM| 1 RB/0RB Offset
20025 to 20325 | 20025, 20175, 20325 15MHz | oPsk, 160AM| 1 RB/0RB Offset
20050 to 20300 | 20050, 20175, 20300 20MHz | oPsk, 160aM| 1 RB/0RB Offset
19957 to 20393 20175 1.4MHz QPSK 1 RB/ 0 RB Offset
19965 to 20385 20175 3MHz QPSK 1 RB/ 0 RB Offset
5 FREQUENCY | 19975 to 20375 20175 5MHz QPSK 1 RB /0 RB Offset
STABILITY 20000 to 20350 20175 10MHz QPSK 1 RB/ 0 RB Offset
20025 to 20325 20175 15MHz QPSK 1 RB/ 0 RB Offset
20050 to 20300 20175 20MHz QPSK 1 RB/ 0 RB Offset
19957 to 20393 | 19957, 20175, 20393 1.4MHz | oPsk, 160AM| 6 RB/0RB Offset
19965 to 20385 | 19965, 20175, 20385 3MHz QPSK, 160AM| 15 RB /0 RB Offset
5 OCCUPIED | 19975 to 20375 | 19975, 20175, 20375 5MHz QPSK, 160AM | 25 RB /0 RB Offset
BANDWIDTH | 50000 t0 20350 | 20000, 20175, 20350 10MHz QPSK, 16QAM | 50 RB /0 RB Offset
20025 to 20325 | 20025, 20175, 20325 15MHz | oPsk, 160AM| 75 RB /0 RB Offset
20050 to 20300 | 20050, 20175, 20300 20MHz | oPsk, 160AM| 100 RB /0 RB Offset
19957 to 20393 | 19957, 20175, 20393 14MHz | oPsK, 160AM| 1 RB/0RB Offset
19965 to 20385 | 19965, 20175, 20385 3MHz QPSK, 160AM| 1 RB /0 RB Offset
PEAK TO 19975 to 20375 | 19975, 20175, 20375 5MHz OPSK, 160AM| 1 RB/0 RB Offset
B AVERAGE RATIO
20000 to 20350 | 20000, 20175, 20350 10MHz | oPsk, 160AM| 1 RB/0RB Offset
20025 to 20325 | 20025, 20175, 20325 15MHz | oPsk, 160AM| 1 RB/0RB Offset
20050 to 20300 | 20050, 20175, 20300 20MHz | oPsk, 160aM| 1 RB/0RB Offset
L9957 s oPSK 1 RB/ 0 RB Offset
6 RB / 0 RB Offset
19957 to 20393
1 RB/5 RB Offset
20393 1.4MHz QPSK
6 RB / 0 RB Offset
19965 Mz opsK 1 RB/ 0 RB Offset
15 RB/ 0 RB Offset
19965 to 20385 B 14RE Offcet
20385 3MHz QPSK =S
15 RB /0 RB Offset
B BAND EDGE 1 RB/ 0 RB Offset
19975 5MHz QPSK ¢
25 RB / 0 RB Offset
19975 to 20375 24 R Offeet
20375 5MHz QPSK =€
25 RB / 0 RB Offset
20000 oMz oPsK 1 RB/ 0 RB Offset
50 RB / 0 RB Offset
20000 to 20350 a0 e of
20350 10MHz QPSK set
50 RB / 0 RB Offset
20025 L5MHz oPsK 1 RB/ 0 RB Offset
75 RB / 0 RB Offset
20025 to 20325
1 RB/ 74 RB Offset
20325 15MHz QPSK
B BAND EDGE 75 RB / 0 RB Offset
20050 oMb oPsK 1 RB/ 0 RB Offset
20050 to 20300 100 RB/ 0 RB Offset
20300 20MHz QPSK 1 RB/ 99 RB Offset
Report No.: RF160504W010-5 11/67 Report Format Version: 6.1.1




100 RB / 0 RB Offset

19957 to 20393 20175 1.4MHz QPSK 1 RB/ 0 RB Offset

19965 to 20385 20175 3MHz QPSK 1 RB/ 0 RB Offset

5 CONDCUDETED | 19975 to 20375 20175 5MHz QPSK 1 RB/ 0 RB Offset
EMISSION 20000 to 20350 20175 10MHz QPSK 1 RB/ 0 RB Offset

20025 to 20325 20175 15MHz QPSK 1 RB/ 0 RB Offset

20050 to 20300 20175 20MHz QPSK 1 RB/ 0 RB Offset

19957 to 20393 20175 1.4MHz QPSK 1 RB/ 0 RB Offset

19965 to 20385 20175 3MHz QPSK 1 RB/ 0 RB Offset

A RADIATED 19975 to 20375 20175 5MHz QPSK 1 RB/ 0 RB Offset
EMISSION 20000 to 20350 20175 10MHz QPSK 1 RB/ 0 RB Offset

20025 to 20325 20175 15MHz QPSK 1 RB/ 0 RB Offset

20050 to 20300 20175 20MHz QPSK 1 RB/ 0 RB Offset

Note: This device was tested under all bandwidths, RB configurations and modulations. The worst case was
found in QPSK modulation.

Test Condition:

Test Item Environmental Conditions Input Power Tested By

ERP g;ggg g ;iﬁfgg: DC 3.8V from battery Yugiang Yin
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
Condcudeted Emission 24deg. C, 64%RH DC 3.8V from battery Yugiang Yin
Radiated Emission 21deg. C, 71%RH 5Vdc from adapter Alex Chen

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 27

KDB Publication 971168 D02
ANSI/TIA/JEIA-603-D

NOTE: All test items have been performed and recorded as per the above standards.

Report No.: RF160504W010-5 12/ 67 Report Format Version: 6.1.1
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4 Test Types and Results
4.1  Output Power Measurement

4.1.1 Limits of Output Power Measurement

Fixed, mobile, and portable (hand-held) stat ions operating in the 1710-1755 MHz band are limited to 1 watt

EIRP.
Portable stations (hand-held devices) operating in the 699-716 MHz band are limited to 3 watts ERP.

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
5MHz for WCDMA mode, and 10MHz for LTE mode.

b. E.L.LR.P power 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 a. Record the power level of S.G

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

e. ERP=E.ILR.P-2.15dB

Conducted Power Measurement:

a. The EUT was set up for the maximum power with WCDMA & LTE link data modulation and link up with
simulator.

b. Set the EUT to transmit under low, middle and high channel and record the power level shown on
simulator.
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4.1.3 Test Setup
EIRP/ ERP MEASUREMENT:

N

N T |

Radio absorbing material  gpielded Case Ground Plane

Spectrum

1
L lo oo o
©C 0O 0C¢C

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

AVERAGE CONDUCTED OUTPUT POWER (dBm)

Band WCDMA IV
Channel 1312 1413 1513
Frequency (MHz) 1712.4 1732.6 1752.6
RMC 12.2K 23.59 23.35 23.24

HSPA
HSDPA Subtest-1 22.42 22.45 22.40
HSDPA Subtest-2 22.43 22.40 22.38
HSDPA Subtest-3 21.96 21.97 21.86
HSDPA Subtest-4 21.94 22.02 21.85
HSUPA Subtest-1 22.20 22.16 21.91
HSUPA Subtest-2 20.42 20.31 20.36
HSUPA Subtest-3 21.46 21.23 20.49
HSUPA Subtest-4 20.25 19.96 19.85
HSUPA Subtest-5 22.40 22.47 22.38
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LTE Band 4

Low CH Mid CH High CH
Bw Modulation Sr‘;fe Oﬁfet 19957 20175 20393 PR
Frequency Frequency Frequency
1710.7 MHz 1732.5 MHz 1754.3 MHz
1 0 23.11 23.07 23.05 0
1 2 22.83 22.80 2291 0
1 5 22.54 2291 22.57 0
QPSK 3 0 23.09 23.05 23.03 0
3 1 22.81 22.78 22.89 0
3 3 22.52 22.89 22.55 0
6 0 22.07 21.90 22.02 1
1.4MHz
1 0 22.26 21.95 22.04 1
1 2 21.76 22.10 22.00 1
1 5 21.76 21.96 21.95 1
16QAM 3 0 22.25 21.94 22.03 1
3 1 21.75 22.09 21.99 1
3 3 21.75 21.95 21.94 1
6 0 21.08 20.92 21.00 2
LTE Band 4
Low CH Mid CH High CH
. 19965 20175 20385
BW Modulation Si?fe Osffet Frequency Frequency Frequency MPR
1711.5 MHz 1732.5 MHz 1753.5 MHz
1 23.12 23.08 23.06 0
1 22.84 22.81 22.92 0
1 14 22.55 22.92 22.58 0
QPSK 8 0 22.24 22.03 22.03 1
8 3 21.92 22.02 21.92 1
8 7 21.86 21.84 21.80 1
15 0 22.08 21.91 22.03 1
3 MHz
1 0 22.27 21.96 22.05 1
1 7 21.77 22.11 22.01 1
1 14 21.77 21.97 21.96 1
16QAM 8 0 21.18 20.96 20.89 2
8 3 21.05 21.16 20.78 2
8 7 20.80 20.89 20.69 2
15 0 21.09 20.93 21.01 2
o [ wonsmen | 58 [ it | e [ e | e [
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Frequency Frequency Frequency

1712.5 MHz 1732.5 MHz 1752.5 MHz
0 23.15 23.11 23.09 0
12 22.87 22.84 22.95 0
1 24 22.58 22.95 22.61 0
QPSK 12 0 22.27 22.06 22.06 1
12 6 21.95 22.05 21.95 1
12 13 21.89 21.87 21.83 1
25 22.11 21.94 22.06 1

5 MHz
22.30 21.99 22.08 1
12 21.80 22.14 22.04 1
24 21.80 22.00 21.99 1
16QAM 12 21.21 20.99 20.92 2
12 6 21.08 21.19 20.81 2
12 13 20.83 20.92 20.72 2
25 0 21.12 20.96 21.04 2
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LTE Band 4
Low CH Mid CH High CH
. 20000 20175 20350
BW Modulation SFi{Ee OfF‘Eget Frequency Frequency Frequency MPR
1715 MHz 1732.5 MHz 1750 MHz
0 23.19 23.15 23.13 0
24 2291 22.88 22.99 0
49 22.62 22.99 22.65 0
QPSK 25 0 22.31 22.10 22.10 1
25 12 21.99 22.09 21.99 1
25 25 21.93 21.91 21.87 1
50 22.15 21.98 22.10 1
10 MHz

22.34 22.03 22.12 1
24 21.84 22.18 22.08 1
49 21.84 22.04 22.03 1
16QAM 25 0 21.25 21.03 20.96 2
25 12 21.12 21.23 20.85 2
25 25 20.87 20.96 20.76 2
50 0 21.16 21.00 21.08 2

Low CH Mid CH High CH

BW Modulation SRi,Ee Oﬁfet 20025 20175 20325 VPR
Frequency Frequency Frequency
1717.5 MHz 1732.5 MHz 1747.5 MHz
0 23.25 23.21 23.19 0
37 22.97 22.94 23.05 0
74 22.68 23.05 22.71 0
QPSK 36 0 22.37 22.16 22.16 1
36 19 22.05 22.15 22.05 1
36 39 21.99 21.97 21.93 1
75 22.21 22.04 22.16 1
15 MHz
22.40 22.09 22.18 1
37 21.90 22.24 22.14 1
74 21.90 22.10 22.09 1
16QAM 36 0 21.31 21.09 21.02 2
36 19 21.18 21.29 20.91 2
36 39 20.93 21.02 20.82 2
75 0 21.22 21.06 21.14 2
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LTE Band 4

Low CH Mid CH High CH
BW Modulation SRi,Ee O?;Eet 20050 20175 20300 PR
Frequency Frequency Frequency
1720 MHz 1732.5 MHz 1745 MHz
0 23.28 23.24 23.22 0
50 23.00 22.97 23.08 0
1 99 22.71 23.08 22.74 0
QPSK 50 0 22.40 22.19 22.19 1
50 25 22.08 22.18 22.08 1
50 50 22.02 22.00 21.96 1
100 22.24 22.07 22.19 1
20MHz
22.43 22.12 22.21 1
50 21.93 22.27 22.17 1
99 21.93 22.13 22.12 1
16QAM 50 0 21.34 21.12 21.05 2
50 25 21.21 21.32 20.94 2
50 50 20.96 21.05 20.85 2
100 0 21.25 21.09 21.17 2
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EIRP
WCDMA
Frequency LVL Correction Polarization
Channel (MH2) (dBm) Factor(dB) ERP(dBm)| ERP(mW) (HIV)
1312 1712.4 -16.23 41.39 25.16 328.02 H
1413 1732.6 -16.67 41.36 24.69 294.44
1513 1752.6 -16.98 42.63 25.65 367.20 H
1312 1712.4 -21.96 44.17 22.21 166.19 \Y
1413 1732.6 -21.12 44.20 23.08 203.24 \Y
1513 1752.6 -22.05 44.35 22.30 169.63 \
LTE BAND 4
CHANNEL BANDWIDTH: 1.4MHz QPSK
Frequency LVL Correction Polarization | LIMIT
Channel (MH2) (dBm) Factor(dB) EIRP(dBm) | EIRP(mW) (HIV) (W)
19957 1710.7 -24.45 41.29 16.84 48.35 H 1
20175 1732.5 -24.50 41.36 16.86 48.53 H 1
20393 1754.3 -24.63 42.74 18.11 64.68 H 1
19957 1710.7 -18.10 44.25 26.15 411.62 \Y 1
20175 1732.5 -17.61 44.20 26.59 456.04 \Y 1
20393 1754.3 -18.05 44.09 26.04 401.33 Y 1
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)
19957 1710.7 -25.32 41.29 15.97 39.57 H 1
20175 1732.5 -25.43 41.36 15.93 39.17 H 1
20393 1754.3 -25.59 42.74 17.15 51.86 H 1
19957 1710.7 -18.97 44.25 25.28 336.90 Y 1
20175 1732.5 -18.54 44.20 25.66 368.13 Y 1
20393 1754.3 -19.01 44.09 25.08 321.74 Y 1

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

Report No.: RF160504W010-5 20/ 67 Report Format Version: 6.1.1




LTE BAND 4

CHANNEL BANDWIDTH: 3MHz QPSK

Frequency LVL Correction Polarization | LIMIT
Channel (MH2) (dBm) Factor(dB) EIRP(dBm) | EIRP(mW) (HIV) (W)
19965 1711.5 -24.43 41.27 16.84 48.27 H 1
20175 1732.5 -24.56 41.36 16.80 47.86 H 1
20385 1753.5 -24.58 42.76 18.18 65.72 H 1
19965 1711.5 -18.08 44.26 26.18 415.15 \Y 1
20175 1732.5 -17.67 44.20 26.53 449.78 Y 1
20385 1753.5 -18.00 44.23 26.23 419.95 \Y 1
NOTE: EIRP (dBm) = LVL (dBm) + Correction Factor (dB)
CHANNEL BANDWIDTH: 3MHz 16QAM
Frequency LVL Correction Polarization | LIMIT
Channel (MH2) (dBm) Factor(dB) EIRP(dBm) | EIRP(mW) (HIV) (W)
19965 1711.5 -25.50 41.27 15.77 37.73 H 1
20175 1732.5 -25.45 41.36 15.91 38.99 H 1
20385 1753.5 -25.57 42.76 17.19 52.32 H 1
19965 1711.5 -19.15 44.26 25.11 324.49 Y 1
20175 1732.5 -18.56 44.20 25.64 366.44 \Y 1
20385 1753.5 -18.99 44.23 25.24 334.35 Y 1
NOTE: EIRP (dBm) = LVL (dBm) + Correction Factor (dB)
LTE BAND 4
CHANNEL BANDWIDTH: 5MHz QPSK
Frequency LVL Correction Polarization | LIMIT
Channel (MH2) (dBm) Factor(dB) EIRP(dBm) | EIRP(mW) (HIV) (W)
19975 1712.5 -24.49 41.39 16.90 48.97 H 1
20175 1732.5 -24.51 41.36 16.85 48.42 H 1
20375 1752.5 -24.53 42.63 18.10 64.55 H 1
19975 1712.5 -18.14 44.17 26.03 400.50 Y 1
20175 1732.5 -17.62 44.20 26.58 454,99 Y 1
20375 1752.5 -17.95 44.35 26.40 436.01 Y 1

NOTE: EIRP (dBm) = LVL (dBm) + Correction Factor (dB)
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CHANNEL BANDWIDTH: 5SMHz 16QAM

Frequency LVL Correction Polarization | LIMIT
Channel (MH2) (dBm) Factor(dB) EIRP(dBm) | EIRP(mW) (HIV) (W)
19975 1712.5 -25.32 41.39 16.07 40.45 H 1
20175 1732.5 -25.53 41.36 15.83 38.28 H 1
20375 1752.5 -25.63 42.63 17.00 50.11 H 1
19975 1712.5 -18.97 44.17 25.20 330.83 Y, 1
20175 1732.5 -18.64 44.20 25.56 359.75 \Y 1
20375 1752.5 -19.05 44.35 25.30 338.45 Y, 1
NOTE: EIRP (dBm) = LVL (dBm) + Correction Factor (dB)
LTE BAND 4
CHANNEL BANDWIDTH: 10MHz QPSK
Frequency LVL Correction Polarization | LIMIT
Channel (MH2) (dBm) Factor(dB) EIRP(dBm) | EIRP(mW) (HIV) (W)
20000 1715.0 -24.30 41.49 17.19 52.31 H 1
20175 1732.5 -24.45 41.36 16.91 49.09 H 1
20350 1750.0 -24.40 42.28 17.88 61.42 H 1
20000 1715.0 -17.95 44.06 26.11 408.60 Y 1
20175 1732.5 -17.56 44.20 26.64 461.32 Y 1
20350 1750.0 -17.82 44.43 26.61 458.14 Y 1
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)
20000 1715.0 -25.45 41.49 16.04 40.14 H 1
20175 1732.5 -25.55 41.36 15.81 38.11 H 1
20350 1750.0 -25.56 42.28 16.72 47.02 H 1
20000 1715.0 -19.10 44.06 24.96 313.55 Y 1
20175 1732.5 -18.66 44.20 25.54 358.10 Y 1
20350 1750.0 -18.98 44.43 25.45 350.75 Y 1

NOTE: EIRP (dBm) = LVL (dBm) + Correction Factor (dB)
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LTE BAND 4

CHANNEL BANDWIDTH: 15MHz QPSK

Frequency LVL Correction Polarization | LIMIT
Channel (MH2) (dBm) Factor(dB) EIRP(dBm) | EIRP(mW) (HIV) (W)
20025 1717.5 -24.31 41.34 17.03 50.44 H 1
20175 1732.5 -24.52 41.36 16.84 48.31 H 1
20325 1747.5 -24.47 42.09 17.62 57.76 H 1
20025 1717.5 -17.96 44.04 26.08 405.88 \Y 1
20175 1732.5 -17.63 44.20 26.57 453.94 Y 1
20325 1747.5 -17.89 44.22 26.33 429.04 \Y 1
NOTE: EIRP (dBm) = LVL (dBm) + Correction Factor (dB)
CHANNEL BANDWIDTH: 15MHz 16QAM
Frequency LVL Correction Polarization | LIMIT
Channel (MH2) (dBm) Factor(dB) EIRP(dBm) | EIRP(mW) (HIV) (W)
20025 1717.5 -25.17 41.34 16.17 41.38 H 1
20175 1732.5 -25.39 41.36 15.97 39.54 H 1
20325 1747.5 -25.32 42.09 16.77 47.49 H 1
20025 1717.5 -18.82 44.04 25.22 332.97 Y, 1
20175 1732.5 -18.50 44.20 25.70 371.54 \Y 1
20325 1747.5 -18.74 44.22 25.48 352.78 Y 1
NOTE: EIRP (dBm) = LVL (dBm) + Correction Factor (dB)
LTE BAND 4
CHANNEL BANDWIDTH: 20MHz QPSK
Frequency LVL Correction Polarization | LIMIT
Channel (MH2) (dBm) Factor(dB) EIRP(dBm) | EIRP(mW) (HIV) (W)
20050 1720.0 -24.89 41.28 16.39 43.56 H 1
20175 1732.5 -24.97 41.36 16.39 43.56 H 1
20300 1745.0 -25.05 41.96 16.91 49.06 H 1
20050 1720.0 -18.54 44.14 25.60 362.66 Y 1
20175 1732.5 -18.08 44.20 26.12 408.88 Y 1
20300 1745.0 -18.47 43.88 25.41 347.70 Y 1

NOTE: EIRP (dBm) = LVL (dBm) + Correction Factor (dB)
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CHANNEL BANDWIDTH: 20MHz 16QAM
Frequency LVL Correction Polarization | LIMIT
Channel (MH2) (dBm) Factor(dB) EIRP(dBm) | EIRP(mW) (HIV) (W)
20050 1720.0 -25.82 41.28 15.46 35.16 H 1
20175 1732.5 -26.04 41.36 15.32 34.05 H 1
20300 1745.0 -25.88 41.96 16.08 40.52 H 1
20050 1720.0 -19.47 44.14 24.67 292.75 Y 1
20175 1732.5 -19.15 44.20 25.05 319.60 Y 1
20300 1745.0 -19.30 43.88 24.58 287.21 Y 1

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

42.1 Limits of Frequency Stabiliity Measurement

The frequency stability shall be sufficient to ensure that the fundamental emissions stay within the authorized
bands of operation.

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.

423 Test Setup

L Oven Room
Communication

Simulator

—1  Antenna

External Power Source

EUT
DC Power Supply
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4.2.4 Test Results

FREQUENCY ERROR VS. VOLTAGE

FREQUENCY ERROR (PPM)
LTE Band 4
V(()\I/_(;rlﬁs();E WEBMA 1.4MHz| 3MHz 5MHz | 10MHz | 15MHz | 20MHz E_';'F\’Anl‘-l)-
3.8 0.0010 | 0.0015 | 0.0013 | 0.0012 | 0.0013 | 0.0012 | 0.0014 25
3.55 0.0011 | 0.0015 | 0.0014 | 0.0015 | 0.0014 | 0.0015 | 0.0013 25
4.3 0.0010 | 0.0012 | 0.0017 | 0.0016 | 0.0011 | 0.0012 | 0.0012 25

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) | wCDMA LTE Band 4 LIMIT
1.4MHz| 3MHz | 5MHz | 10MHz | 15MHz | 20mHz | (PPM)
-30 0.0033 | 0.0033 | 0.0033 | 0.0037 | 0.0033 | 0.0031 | 0.0041 2.5
-20 0.0024 | 0.0032 | 0.0042 | 0.0027 | 0.0031 | 0.0035 | 0.0050 2.5
-10 0.0040 | 0.0042 | 0.0049 | 0.0028 | 0.0042 | 0.0017 | 0.0039 2.5
0 0.0037 | 0.0038 | 0.0037 | 0.0033 | 0.0027 | 0.0028 | 0.0044 2.5
10 0.0045 | 0.0047 | 0.0024 | 0.0024 | 0.0034 | 0.0031 | 0.0028 2.5
20 0.0022 | 0.0037 | 0.0031 | 0.0031 | 0.0036 | 0.0021 | 0.0029 2.5
30 0.0021 | 0.0024 | 0.0017 | 0.0028 | 0.0027 | 0.0047 | 0.0036 2.5
40 0.0030 | 0.0027 | 0.0044 | 0.0037 | 0.0033 | 0.0037 | 0.0028 2.5
50 0.0022 | 0.0042 | 0.0034 | 0.0044 | 0.0040 | 0.0016 | 0.0019 2.5
60 0.0033 | 0.0028 | 0.0035 | 0.0040 | 0.0041 | 0.0027 | 0.0026 2.5
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4.3  Occupied Bandwidth Measurement

4.3.1 Limits Of Occupied Bandwidth Measurement

The width of a frequency band such that, below the lower and above the upper frequency limits, the mean
powers emitted are each equal to a specified percentage 0.5 %of the total mean power of a given emission.

4.3.2 Test Setup

COMMUNICATION

SIMULATOR POWER SPLITTER _l: SPECTRUM
ANALYZER

10dB ATTENUATION
EUT PAD

4.3.3 Test Procedures

a. The conducted occupied bandwidth used the power splitter via EUT RF power connector between
simulation base station and spectrum analyzer.
b. Use OBW measurement function of Spectrum analyzer to measure 99 % occupied bandwidth.
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4.3.4 Test Result

0 K
99% Occupied FREQ. | 26dB Bandwidth (MHz)
Channel |FREQ. (MHz)|__ Bandwidth (MHz) Channel (MH2)
WCDMA WCDMA
1312 1712.40 4.16 1312 1712.40 4.74
1413 1732.60 4.17 1413 1732.60 4.75
1513 1752.60 4.18 1513 1752.60 4.80
WCDMA
SPECTRUM PLOT OF WORST VALUE of 99% Occupied BandWIdth
e e 5:07 PM 2016 20
Cenlel Fre( 1.752600000 GHz - ‘_IE;:'F'rZ';h:'-““W%:n;MMom “;1']0 Std: '*:;":
MFGain:Low #Anen: 20 dB Radio Device: BTS
Ref Offset 14.7 dB
Ref 30.00 dBm
Center Freq

Center 1.753 GHz

#Res BW 51 kHz

Occupied Bandwidth

#VBW 200 kHz

Total Power

4.1799 MHz

Transmit Freq Error
x dB Bandwidth

(=

-22.177 kHz
4.761 MHz

OBW Power
x dB

1.762600000 GHz

‘Span 10 MHz
Sweep 3.667 ms 1 ch 8:;;:
Auto Man
32.5dBm
Freq Offset
0Hz

99.00 %
-26.00 dB

STATUS

SPECTRUM PLOT OF WORST VALUE of 26dB Occupied BandWIdth

Keysight mmmmu Swept 54 |
03:27:11 P
Marker 2A 4 800000000 MHz A"ﬂT\"P‘: L"G'P“"
' Trig: Free Run AvglHold:>100100
PNO: Wide (.
IFGain:Low #Atten: 30 dB Select Marker

Ref Offset 14.7 dB
Ref 30.00 dBm

Cenler 1.752600 GHz

#VBW 200 kHz

~ Span 10.00 MHz

ATk

Sweep 3.667 ms (1001 pts)
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LTE BAND 4

CHANNEL BANDWIDTH: 1.4MHz

CHANNEL BANDWIDTH: 3MHz

CHANNEL Frequency

99% OCCUPIED

Bandwidth (MHz) Frequency

CHANNEL

(MHz)

99% OCCUPIED
Bandwidth (MHz)

QPSK (MH2)

QPSK 16QAM

19957
20175

1710.7

1.09

19965 1711.5

2.69 2.68

1732.5

1.09

20175 1732.5

2.69 2.68

20393 1754.3

1.08

20385 1753.5

2.69 2.69

SPECTRUM PLOT OF WORST VALUE

1.4MHz / QPSK

st pritnm hashes - Cacupordt B

1.

m——re
= [T rp———

4AMHz / 16QAM

VBW 100.00 kHz

o Trig: Fres Rn
whmen: 30 48

Bidv___Ref 30.00 dBm

enter 1.733 GHz

Res BW 20 kHz #VBW 100 kHz
Occupled Bandwidth

1.0874 MHz

938 Hz

1.265 MHz

Total Power

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

Comner Freq- 1732500000 G
Avgibold:> 1010

He Loy TraceDetector

VEW 100.00 kHz
Radio Devies: BTS

Bidv___Ref 30.00 dSm

Center 1.733GHz

Sweep 4.667 msf] #Res BW 20 kHz

30.6 dBm Occupled Bandwidth
1.0858 MHz
635 Hz
1.266 MHz

99.00 %

Transmit Freq Error
-26.00 dB

x dB Bandwidth

o Trig: Free Run

Canaer Freq: 1722800000 GHz

GH;
AvglHold:> 10140
sAren: 30 8B

Span

#VBW 100 kHz Sweep 4,667

Total Power 29.0 dBm

OBW Power
xdB

99.00 %
-26.00 dB

3MHz / 16QAM

#VBW 100 kHz
Occupied Bandwidth
2.6903 MHz
Transmit Freq Ermor
% dB Bandwidth

Total Power

2.912 kHz
2.928 MHz

OBW Power
xdB

—re
e ([ s spmcrem e - g e
Center Freg 1.753500000 GHz

IF GasiocLow

Ref 30.00 dBm

" Span 5 MHz|]

| [Center 1.754 GHz
Sweep 5.333 msf

WRes BW 30 kHz

Canter Fregq: 1.7
o Trig:

#VBW 100 kHz

30.0 dBm Occupied Bandwidth

2.6890 MHz
Transmit Freq Ermor
% dB Bandwidth

99,00 %

168 Hz
-26.00 d8

2.938 MHz

Total Power 29.8 dBm

OBW Power
xdB

99.00 %
=26.00 dB
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CHANNEL BANDWIDTH: 5MHz

CHANNEL BANDWIDTH: 10MHz

99% OCCUPIED

Frequency |  pgandwidth (MHz)

CHANNEL

CHANNEL

(MHz)
QPSK 16QAM

99% OCCUPIED
Bandwidth (MHz)

QPSK 16QAM

Frequency
(MHz)

19975 1712.5 4.48 4.47

20000 1715 8.94 8.94

20175 1732.5 4.48 4.48

20175 1732.5 8.95 8.94

20375 1752.5 4.49 4.48

20350 1750 8.92 8.93

SPECTRUM PLOT OF WORST VALUE

5MHz / QPSK

e
st pritnm hashes - Cacupordt B =
TraceiDetector

Caevier Freq: 1.762400000 GHz Radio 5td: None
Trig: Fres Run AvgiHeld:> 1010

#Arten: 30 4B

Center Freq 1.752500000 GHz

-

P Gl e Flacks Device: BTS

_Ref 30.00 dBm

Span 10 MHz |

#VBW 200 kHz Sweep 3667 msjl

Occupled Bandwidth Total Power 30.6 dBm

4.4866 MHz
-215 Hz
4.920 MHz

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

99.00 %
-26.00 d8

5MHz / 16QAM

e
Keteghe Sptrm sy - Cerupoed B
Carter Freq: 1.782803000 GHz Radio Sid: None
Trig: Fres Run AvgiHold:> 1610
sAmen: 30 48

Center Freq 1.752500000 GHz

-

P CasbacL e Fadic Device: BTS

_Ref 30.00 d8m

Span 10 MHz

[center 1.753 GHz
Sweep 3.667 ms

Res BW 51 kHz #VBW 200 kHz

Occupled Bandwidth Total Power 30.1 dBm

4.4757 MHz
-3.758 kHz
4.916 MHz

Transmit Freq Error
x dB Bandwidth

OBW Power
xdB

99.00 %
-26.00 dB

10MHz / QPSK

10MHz / 16QAM

Comter Freq: 1.732800000 GHz Radio Std: None
Trig: Fres Run AvgiHeid:> 1010

#Anen: 30 4B

Center Freg 1.732500000 GHz
AFGalactow Radio Device: BTS

_Ref 30.00 dBm

~ spanz0mnzj
Sweep 1.933 msj)

(Center

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Fower 30.7 dBm
8.9521 MHz
4.293 kHz

9.717 MHz

OBW Power
xdB

99,00 %
-26.00 d8

Transmit Freq Ermor
% dB Bandwidth

e
B bt Spactrum hmslas - Ceoupied I

Canter Freq: 1,732800000 GHz Radic Std: None
¥ Trig: Free Run AvgiHold:> 1040

™ sAnen: 3048

Center Freg 1.732500000 GHz

IF GasiocLow

Ref 30.00 dBm

pan 20 MHz
weep 1.933ms

[centes

g z
ltRes BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 29.7 dBm
8.9420 MHz
861 Hz

9.753 MHz

OBW Power
xdB

99.00 %
=26.00 dB

Transmit Freq Ermor
% dB Bandwidth
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CHANNEL BANDWIDTH: 15MHz

CHANNEL BANDWIDTH: 20MHz

CHANNEL

FREQUENC

99% OCCUPIED
BANDWIDTH (MHz)

Y (MHz) oPSK

16QAM

CHANNEL

99% OCCUPIED
BANDWIDTH (MHz)

QPSK 16QAM

FREQUENCY
(MHz)

20025

1717.5 13.40

13.42 20050

1720 17.87 17.83

20175

1732.5 13.44

13.45 20175

1732.5 17.89 17.88

20325

1747.5 13.39

13.40 20300

1745

17.90 17.81

SPECTRUM PLOT OF WORST VALUE

bt peatriem s - D cupond B

15MHz / QPSK

T

b,

15MHz / 16QAM

Span 30.000 MHz

Bid___Ref 30.00 dB

enter 1.733 GHz
Res BW 200 kHz

Transmit Freq Error
x dB Bandwidth

Occupled Bandwidth
13.438 MHz

Coener Freq: 1.722500000 GHz
o Trig: Free Run Avgibold:> 1010
Fiacho Devies: BTS

#VBW 1 MHz

Total Power 30.9 dBm

17.409 kHz
14.61 MHz

OBW Power
x dB

99.00 %
-26.00 d8

Radio 5td: None

Span 30 MHz
Sweep 1msjl

TraceDetector

[T r—

Span 30.000 MHz

m——re
=
Canaer Freq: 1722800000 GHz

GH;
o Trig: Free Run AvglHold:> 10140
sAren: 30 8B

Bidy___Ref 30.00 dBm_

5 [#Res BW 200 kHz

Occupled Bandwidth

Transmit Freq Error
x dB Bandwidth

Center 1.733GHz

#VBW 1 MHz

Total Power 30.5 dBm

13.446 MHz
7.478 kHz
14.59 MHz

OBW Power
xdB

99.00 %
-26.00 dB

20MHz / 16QAM

enter 1.745 GHz B
#Res BW 200 kHz

Occupied Bandwidth

Transmit Freq Ermor
% dB Bandwidth

-18.416 kHz

I T Span40MHz
#VEW 1 MHz Sweep 1ms

Total Power 31.1 dBm

17.904 MHz

OBW Power
xdB

99,00 %

19.18 MHz -26.00 d8

e
o | [ b Sectriom i - Ccpnd i

Center Freg 1.732500000 GHz

Canter Freq: 1732800000 GHz
- Trig:

GH;
AvgiHold:> 1610
IF GasiocLow

Ref 30.00 dBm_

[Center 1.733GHz

#Res BW 200 kHz

Occupied Bandwidth

Transmit Freq Ermor

% dB Bandwidth

L |

#VBW 1 MHz Sweep 1msj

Total Power 30.2 dBm

17.877 MHz
1,817 kHz
19.07 MHz

OBW Power
xdB

99.00 %
=26.00 dB
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4.4 Peak To Average Ratio

4.4.1 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

442 Test Setup

COMMUNICATION

SIMULATOR POWER SPLITTER 4[ SPECTRUM
ANALYZER

10dB ATTENUATION

PAD
EUT

4.4.3 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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4.4.4 Test Results

03:34:20 PH May 24, 2016
adio Std: None

Frequency Peak To Average Ratio (dB)
Channel
(MHz) WCDMA
1413 1732.6 2.67
SPECTRUM PLOT OF WORST VALUE
WCDMA |
Keysight Spectrum Ansyzes - Pomer Stat CCOF . | e

Center Freq 1.732600000 GHz CNWFM:H-TJWWGH: R
P Trig: Free Run Counts:8.93 M/10.0 Mpt

AFGain:Low SAtten: 30 dB
Average Power

Center Freq

23.50 dBm N 1732600000 GHz
54.69 % at 0dB -

10.0%  1.60dB
1.0% 2.27dB
0.1% 2.67dB
001%  2.86dB
0.001% 2.95dB
0.0001% 3.01dB | oo001%

Peak 3.02dB
26.52 dBm

00001 %'5——t—

Info BW 5.0000 MHz

MsG STATUS
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i e
LTE BAND 4
CHANNEL BANDWIDTH: 1.4MHz CHANNEL BANDWIDTH: 3MHz
ey PEAK TO AVERAGE e PEAK TO AVERAGE
CHANNEL O RATIO (dB) CHANNEL I RATIO (dB)
QPSK | 16QAM QPSK | 16QAM
19957 1710.7 5.21 6.05 19965 1711.5 5.25 6.02
20175 1732.5 4.76 5.65 20175 1732.5 4.85 5.69
20393 1754.3 4.13 4.97 20385 1753.5 4.18 4.99
SPECTRUM PLOT OF WORST VALUE
1.4MHz / QPSK 1.4MHz / 16QAM

] Fadio 55d: Hone

iz
Counts:§.54 M/10.0 Mpt

Canber Freq: 1.710700000 GHz A
Trig: Free Run Counts-2 81 M/10.0 Mpt
48

Average Power

21.81 dBm
45,96 % at 0dB

Average Power

21.10 dBm
43.23 % at 0dB

299dB
5.17 dB
6.05 dB
6.35 dB

27.72 dBm

T
Info BW 50000 MHz

3MHz / QPSK

Average Power

2212 dBm
45,35 % at 0dB

Conter Freq: 1.711500000 GH:
Trig: Free Run Count

| asnen: 30 d8

iz Radio Std: None
3:6.24 100 Mpt

‘Center Freq)
1.711500000 GHz|

Center Frag 1.711500000 GHz

Average Power

21.33 dBm

43.22 % at 0dB

rig: Fres Fus

Cemter Freq: 1.711800000 GMz
n

Radio
Counts:1.72 MH0.0 Mpt

Center Freq)
1.711500000 GHz|
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i e
CHANNEL BANDWIDTH: 5MHz CHANNEL BANDWIDTH: 10MHz
PEAK TO AVERAGE PEAK TO AVERAGE
CHANNEL FRE(EL:E;\'CY RATIO (dB) CHANNEL FRE((,\?AL:E;\'CY RATIO (dB)

QPSK | 160QAM QPSK | 160QAM
19975 1712.5 5.20 6.05 20000 1715 4.89 5.72
20175 1732.5 4.99 5.74 20175 1732.5 4.76 5.53
20375 1752.5 4.51 5.38 20350 1750 4.47 5.34

SPECTRUM PLOT OF WORST VALUE

5MHz / QPSK 5MHz / 16QAM

1820708 Py 24, 2014 L1538 P by 24, 2014
Conter Freq: 1712000000 GHz Radio St None Frequency Fadio $td: Hone

" Trig: Free Run Counts:1.37 M/A0.0 Mpt

Average Power Average Power

22.01 dBm
45.56 % at 0dB

20.87 dBm
43.53 % at 0dB

3 dB
7.14 dB
28.01 dBm

10MHz / 16QAM

Cotar Freg: 1.718000000 Gz adio St Hone

GH R Certar Freq: 1.715000000 GMz
Counts:7.74 W10.0 Mpt Fun

H R
Counts:1.04 MA0.0 Mpt

Average Power Average Power

21.92 dBm
46.88 % at 0dB

21.03 dBm
44.35 % at 0dB

27.60 dBm

&
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CHANNEL BANDWIDTH: 15MHz CHANNEL BANDWIDTH: 20MHz
PEAK TO AVERAGE PEAK TO AVERAGE
CHANNEL FRE(EL:E;\'CY RATIO (dB) CHANNEL FRE((,\?AL:E;\'CY RATIO (dB)
QPSK | 160QAM QPSK | 160QAM
20025 1717.5 4.77 5.62 20050 1720 4.80 5.62
20175 1732.5 4.87 5.64 20175 1732.5 5.02 5.73
20325 1747.5 4.72 5.58 20300 1745 4.88 5.68

SPECTRUM PLOT OF WORST VALUE
15MHz / QPSK 15MHz / 16QAM

e
P —r > ik [ s CCDF -

Center Frag 1.732500000 GHz Contar Fraq: 1.T2I0000 GHz Radio St Hone Ty, Center Fraq 1.732500000 GHz Canter Freq: 1.712800000 Grex Radic $td: Hone
Run Counts:1.13 M10.0 Mpt ¥ Trig: Free Run ‘Counes-3.74 MA0.0 Mpt
FGain ow o8

Average Power Average Power
22,06 dBm CANCH Frug 20.86 dBm

1732600000 GHz|

47.25 % at 0dB 0 45.04 % at 0dB

Py
-l eyt Spectrom Anahyom - Bttt CEDF
info BW 25,000 MHz Comtar Frog: 173284000 Gz Radia Sid Home B info BW 25.000 MHz
% Trig- Free Run Counts: .78 M10.0 Mpt
Info BW|
26.000 MMz |
Average Power Average Power

22,03 dBm 20.94 dBm
47.09 % at 0dB 10% o 44.98 % at 0dB

240 de
4.27 dB
5, B

0.1%|

s L File <B4_20M_20175_ 160 0003 prg> saved
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4.5 Band Edge Measurement

4.5.1 Limits of Band Edge Measurement

The power of any emission outside a licensee's frequency band(s) of operation shall be attenuated below the
transmitter power (P) within the licensed band(s) of operation, measured in watts, by at least 43 + 10 log (P)
dB. Compliance with this provision is based on the use of measurement instrumentation employing a
resolution bandwidth of 100 kilohertz or greater.

However, in the 100 kilohertz bands immediately outside and adjacent to a licensee's frequency block, a
resolution bandwidth of at least 30 kHz may be employed.

452 Test Setup

COMMUNICATION

SIMULATOR POWER SPLITTER _I: SPECTRUM
ANALYZER

10dB ATTENUATION

PAD
EUT

4.5.3 Test Procedures

a. The EUT was set up for the maximum peak power with WCDMA & LTE link data modulation. The power
was measured with R&S Spectrum Analyzer. All measurements were done at 2 channels (low and high
operational frequency range.).

b. 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).

c. The band edge measurement used the power splitter via EUT RF power connector between simulation
base station and spectrum analyzer.

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 10MHz)

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 1MHz. (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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4.5.4 Test Results

WCDMA IV

CHANNEL [1312

[ w—rry

Display Line -13.00 dBm

CHANNEL [1513

B Koyt Spactum Ansbyaw - Seapt 44

B Type: RMIS
PHer Wige Le 11 Freeiun Avgtield > 100100
WGainiow " BAS

feet 147 6B

30.00 dBm

|Center 1.710000 GHz ) - ) ) - " Bpan 10.00 MHz
#Res BW 51 kHz = 3 & 3 ms (1001 pts)

Marker 1 1,755000000000 Aug Type: RMS
Marker 1 1795000000000 GHz SRS Tk e
sl

Mkr1 1.7

Maore
R L 1 .l 1 L ! L
[Center 1.755000 GHz Span 10.00 MHz|
#Res BW 51kl #Vew _ZUU kHz* ms (1001 pt:
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LTE BAND 4

Channel Bandwidth: 1.4MHz
CHANNEL [19957 |1 RB [20393 |1 RB

g Type: RMS Sp Bvg Type: RMS
B Trig: Fres Run AvglHala: 1100 ,. Teig: Froe Fun AvgiHold: 21120
£atten: 30 4B

el

A VA

|Center 1.7100000 GHz 5 Span 500.0 kHz [Center 1.7550000 GHz
#Res BW 20 kHz FVEW 100 kHz" #Sweep 1.000 s (1001 pts)) #Res BW 20 kHz FVEW 100 kHz* #8weep 1.000 5 (1001 pts)

[19957 |Full RB |Full RB

Avg Type: RMS Avg Type: AMS
¥ Trig: Frew Flun AvglHala: 2100 v Trig: Fres Run AvglHold: 8100
ow  #ARien: 30 dB . | #Amen: 30 48

Ref Offset 147 d8
Ref 34.70 dBm

|Center 1.710000 GHz n 2.000 MHz e

5
2 Sp
Res BW 20 kHz SVBW 100 kHz* 0 5 (1001 pts)] i He SVEW 100 kiz #Sweep 1.000
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Channel Bandwidth: 3MHz

CHANNEL [19965 |1 RB CHANNEL [20385 |1 RB

[P ———TY

Span 500.000000 kHz A Type: RMS i 1 = v Type: AMS
Span 500.000000 kH: . Trig: Fres Run AvgHeld: 3100 e e Trig: Free Run AvgiHeld: 2100
shtten: 30 0B gAtien: 30 I

[Center 1,7100000 GHz 5 Span 500.0 kHz [Center 1.7550000 GHz Span 500.0 kHz.
#Res BW 30 kHz #VBW 100 kHz* #Sweep 1.000 s (1001 pts) #Res BW 30 kHz #VEBW 100 kHz" #Eweep 1.000 s (1001 pts)

=

CHANNEL [20385 |Full RB

Avg Type: RMS : Bvg Type: RMS.
Trig: Free Run AvgHeld: T T o WO 715 Fros Run AvgMold: 100
an gAtten: 30 4B

[Center 1.710000 GHz % Span 2.000 MHz| [Center 1.755000 GHz Span 2
#Res BW 30 kHz #VBW 100 kHz* #Sweep 1.000 s (1001 pts) #Res BW 30 kHz #VEBW 100 kHz" #Sweep 1.000 s (1001 pts)
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Channel Bandwidth:

SMHz

CHANNEL

[19975

|1 RB

CHANNEL [20375

|1 RB

B it Sprcinem Al - St S

‘Span 500.000000 kHz

Trig: Free Run

[center 1.7100000 GHz
#Res BW 51 kHz

e

FVEW 200 kHz"

Avg Type: EMS
AvglHela: #7100

Span 500.0 kHz
#Sweep 1.000 5 (1001 pts)

CHANNEL

[19975

|Full RB

Eepaght St s - St S

Span 500000000 kHz

[Center 17550000 GHz
R

BW 51 kHz

Trig: Free Run
#Atten: 30 9B

FVBW 200 kHz*

CHANNEL 20375

AvgHeld: 5100

Awg Type: RMS

M

Span 500.0 kHz
#5weep 1.000 5 (1001 pts)

Full RB

Eeriapd

Span 5.00000000 MHz

TR woete e Trig: Fres Run

IFGainck ow #Arten: 30 4Bl

Center 1.710000 GHz
#Res BW 51 kHz

FVEW 200 kHz"

Avg Type: RMS
AvglHela: 2100

Span 5.000 MHz
#Sweep 1.000 s (1001 pts)

e - et S

Marker 1 1.755000000000 GHz
D Vot

Ref Offget 14.7
Ref 34.70 dBm

[Center 1755000 GHz
lsRes BIW 51 kHz

o Trig: Free Run
fLow #Aten: 30 9B

FVBW 200 kHz*

Ao Typw
AvgiHeld: 10100

Mkr1 1

Span 5.000 MHz
E5weep 1.000 s (1001 pts)
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Channel Bandwidth: 10MHz
CHANNEL {20000 |1 RB CHANNEL  [20350 |1 RB

Kryiigh Spctrum Snahyzes - borgt 54

O e e—yTy

Span 1.0000000 Avg Type: RMS an 10001 0 ; Avg Type: RMS
Span 1.00000000 MHz S s Free Run i . Span 1.00000000 MHz . ) e
(FGaindow — BADM: 30 dB WGainlow © WATen: 30 B

Ref Offzet 147 dB Mkr1 1.710 Ref Offset 147 B
Ref 34.70 dBm Rel 34.70 dBm

i
{

o

3

z 3

2] Z
Ril:

|

i

Trace On

[Center 17100000 GHz . Span 1.000 MHz b | llcenter. 7550000 ohz ~Span 1.000
[#Res BIW 100 kHz #VEW 300 kHz' #Sweep 1.000 s (1001 pts) i#Res BW 100 kHz #VEW 300 kHz* #Sweep 1.000 5 (1001 pts)

50 G TATA

CHANNEL

Ty e —rry

{20000 [Full RB CHANNEL  [20350 [Full RB

Kiyikght St ngbyees - Swept 54

I

Eadtee o e Traceetector
arke . 0 Avg Type: RMS 3 Avg Type: RMS
e B 7iig: Free Run AvgHiid 108 Videa BV 300 ki W Trig: Free Run AvaHiold: 11100
IFGainclow AT 30 0B SAczen: 30 9B Select Trace
»
Ref Offset 147 dB 147 dB 1
Ref 34.70 dBm 70 dBm
|
| Clear Write
| m—— |
| Trace Average
I
Max Hold
I
Min Hold
R T
[Center 1.710000 GHz ) ) ) 8 .00 Mk Center 1.755000 GHz Span 10,00 MHz

#Res BW 100 kHz #VBW 300 kHz #Res BW 100 kHz #VBW 300 kHz* 000 s (1001 pts)

=G
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Channel Bandwidth: 15MHz

CHANNEL

[20025

|1 RB

CHANNEL [20325

|1 RB

Kyt Sgcinam Ay - Swrgs Sh

‘Span 2.00000000 MHz

PNO: s L Trig: Fres Run
¥ Gain L ow #Aten: 30 dB

Ref Offset 14.7 dB
Ref 34.70 dBm

|Center 1.710000 GHz
Res BW 20 #VBW 1.0 MHz*

e

Avg Type: RMS
AvglHeld: 4100

Span 2.000 MHz
#Sweep 1.000 s (1001 pts)

eyt Spactruem Arshgies - Svept Th

Span 2.00000000 MHz 7
P Pde Trig: Fres Run
Woainclow — BARen: 3 6B

[Center 1.755000 GHz

#Res BW 200 kHz #VBW 1.0 MHz*

Avg Type: RMS

AvgiHala: 184100

Ak

Span 2.000 MHz]
#Sweep 1.000 s (1001 pts))

CHANNEL  |20025

|Full RB

CHANNEL |20325

|Full RB

<er 1.1.710000000000 GHz

Ref Offget 14.7 dB
Ref 34.70 dBm

[Ceni

Res BW 200 ki #VBW 1.0 MHz*

Trig: Frea fun
WO Fat L.
Gandow — SAtten: 30 dB

g Type: M5
AvgHela: 4900

5

Sp . 2]
#Sweep 1.000 s (1001 pts)

B Cornigh Seminm Lnkres - St T4

Center Freg 1,755000000 GHz

TN fast gy Trig: Free Run
Waindow  BAtten: 30 g8

Ref Cifget 14.7 4B
Ref 34.70 dBm

Cent it
es BW 200 kHz

Avg Type: RM3

AvglHeld: 6100
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Channel Bandwidth: 20MHz

CHANNEL [20050

|1 RB

CHANNEL [20300

|1 RB

B gt Teetvarm Krshres - Srgn T

Marker 1 17400000000

Ref Offget 14.7 a8
Re dBm

{Center 1.710000 GHz
#Res BW 200 kHz #VEW 1.0 MHZ*

de e Trig: Freeitun
SAtten: 30 dB

Avg Type: RMS
Aok 8100

(B Kriepa S bt - Tmest T

Span 2.00000000 MHz
Trig: Fres Run
#Asten: 30 o8

[Center 1.755000 GHz
#Res BW 200 kHz #VBW 1.0 MHz*

Avg Type: RMS
Avg|Hold: 8100

Mfset 14.7 0B
70 dBm

[Center 1.71000 GHz
[#Res BW 200 kHz #VBW 1.0 MHz*

¥ Trig: Fres Run
SAtten: 30 dB

Awg Type: AMS
Avgihieid: 4100

Span 20,00 MHz

#Sweep 1.000 5 (1001 pts)]

Trig: Fres Run
EAtten: 30 9B

[Center 1.75500 GHz
#Res BW 200 kHz FVBW 1.0 MHz*

Avg Typs: RMS
AvgiHedd: 261100

Span 20.00 MHz
#Sweep 1,000 s (1001 pts)
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4.6 Conducted Spurious Emissions

4.6.1 Limits of Conducted Spurious Emissions Measurement

The power of any emission outside a licensee's frequency block shall be attenuated below the transmitter
power (P) by at least 43 +10 log10(P) dB. The limit of emission is equal to -13dBm.

4.6.2 Test Procedure

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

b. Measuring frequency range is from 30MHz to 19.1GHz for WCDMA IV and LTE Band 4. 10dB

attenuation pad is connected with spectrum. RBW=1MHz and VBW=3MHz are used for conducted
emission measurement.

4.6.3 Test Setup

COMMUNICATION
SIMULATOR POWER SPLITTER _l: SPECTRUM
ANALYZER
10dB ATTENUATION
PAD
EUT
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4.6.4 Test Results

WCDMA
CHANNEL 1413
FREQUENCY RANGE : 30MHz~1GHz

B Ceight Spmatrim Amsiyres - eyt S

FREQUENCY RANGE : 1GHz~3GHz

== | | T

Avg Type: Log-Pwr
Trig: Free Rum AvpiHold:> 100100
sAnen: 20 88

Marker 1 190785539277 MHz Avg Type: Log-Pwr
ek fent g Trig: Free Run AvgiHoid:> 100100
Wiiaindow | WATSN: 20 4B

Marker 1 2 119755087799 GHz
WO

Next Pk Right

Next Pk Left

MEr—-RefLvl

Start 30.0 MHz_ S 0 | |Start 1.000 GHz
#¥Res BW 1.0 MHz #VEW 3.0 MHz . ( #Res BW 1.0 MHz HVBW 3.0 MHZ

FREQUENCY RANGE :

B g Spmctrim dmsres - St 54

Marker 1 3.464223211161 GHz Avg Type: Log-Fwr Marker 1 10,797 280864493 Avg Type: Log-Pwr
PRt g Trig: Fres Run AvglHold: 311100 Trig: Free Run AvgiHold: 24700
Wiiaindow | WATISN: 20 4B Low * SAnen: 2088

Mir1 G Hz) ; Mkr1

t14.7 0B

Next Pk Right

Next Pk Lef

MEr—-RefLvl

|Start 3.000 G
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep £.000 ms (20000 pis Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.67 ms (20000 pis)

FREQUENCY RANGE : 13GHz~19.1GHz

B ey Spmitrm hmsiyres - Sovept B4 ===

Marker 1 18,728491424571 GHz AvgTypeLogPwr 5 Peak Search
PR tu e TTIG: Free Run AvgiHeld: 211100 Y

A Gusin: | oow BAnen: 20 4B
Mkr it

Mext Pk Right

Next Pk Lef

Marker Delta

MEr—RefLvi

00 GHz,

000 GHz p 19.10
[¥Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.67 ms (20000 pts
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LTE BAND 4

CHANNEL 20175

CHANNEL 20175

1.4MHz / QPSK

3MHz / QPSK

FREQUENCY RANGE : 30MHz~19.1GHz

FREQUENCY RANGE : 30MHz~19.1GHz

Avg Type: Log-Pwr

w e Trig: Free Rum AvgiHold: 26100

men: 30 B
Ref Offset 147 0B
Rl 34.70 dBm

[Start 30 MHz
#Res BW 1.0 MHz

Stop 19,100 GHz

#VBW 3.0 MHz Sweep 32.00 ms (20000 pts]

5MHz / QPSK

Marker 1 2555847797390 GHz
o

Avg Type: Log-Pwr
Trig: Free Rum AvgiHold: 38100

men: 30 8B

Ref Offset 147 0B
Ref 34.70 dBm

[Start 30 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz

10MHz / QPSK

FREQUENCY RANGE : 30MHz~19.1GHz

[T —— e ———TTY

FREQUENCY RANGE : 30MHz~19.1GHz

Avg Type: Log-Fwr

24181209 GHz
I AvgiHold: 21150

Trig: Frae Run
i

Ref Offset 147 0B

Ref 34.70 dBm

[T e —rTy

Avg Type: Log-Fwr
AvgiHold: $1160

Marker 1 2.524480724036 GHz
-

Trig: Fres Rum
I " sAsten: 30 2B

Ref Offset 147 0B
Ref 34.70 dBm

15MHz / QPSK

20MHz / QPSK

FREQUENCY RANGE : 30MHz~19.1GHz

FREQUENCY RANGE : 30MHz~19.1GHz

Avg Type: Log-Pwr

Trig: Free Rum AvgiHold: 41100

= sAnen: 3088

Start 30 MHz Stop 16.100 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 32.00 ms (20000 pts|

Avg Type: Log-Pwr
Trig: Free Rum AvgiHold: 38100

= sAnen: 3088

Start 30 MHz Stop 16.100 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 32.00 ms (20000 pts|
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4.7 Radiated Emission Measurement

4.7.1 Limits of Radiated Emission Measurement

In the FCC 27.53(m) (4), On any frequency outside a licensee’s frequency block, The power of any emission
shall be attenuated below the transmitter power (P) by 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 of spectrum analyzer is 1 MHz and the video bandwidth is 3 MHz.

4.7.3 Deviation from Test Standard
No deviation.
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4.7.4 Test Setup
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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
LTE Band 4:

MODE TX channel20175 FREQUENCY RANGE |Below 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 Limit  Over
Freq Lewvel Level Line Limit Factor Pol/Phase Remark
MHz dBm/m dBm dBm/m dB dB/m

PP 42,518 -29.76 -329.54 -13.88
182.758 -67.71 -55.98 -13.8@
221.898 -7b6.68 -59.85 -13.88

486.878 -78.85 -bB@.46 -13.088

1
2
3
4 364,658 -74.76 -b3.12 -13.88
5
B

773.998 -67.20 -62.84 -13.8@

Level (dBmim)

-16.76 9.78 Horizontal Peak
-54.71 -11.73 Horizontal Peak
-63.68 -16.83 Horizontal Peak
-61.76 -11.64 Horizontal Peak
-57.85 -18.39 Horizontal Peak
-54.28  -4.36 Horizontal Peak

Date: 2016-05-20

-10

FEEPart27

.20
230
40
50
60

[gs]

i) q
-80
-a0

(&3]

-100
30 224, 418

. ]
Frequency (MHz)

12, 806.

1000

Report No.: RF160504W010-5

50/ 67

Report Format Version: 6.1.1




UV
s
m| "
1878

A D T
MODE TX channel20175 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
Fead Limit Over
Freq Level Level Line Limit Factor Pol/Phase Remark
MHz dBm/m dBm dBm/m dB dB /m
1 PP 38.738 -39.31 -38.82 -13.688 -26.31 -1.29 Vertical Peak
2 81.418 -72.34 -62.85 -13.88 -59.34 -168.29 Vertical Peak
3 214,388 -73.29 -62.48 -13.868 -68.29 -18.89 Vertical Peak
4 328.838 -76.29 -65.87 -13.88 -63.29 -11.22 Vertical Peak
5 486.878 -72.83 -64.36 -13.88 -59.83 -7.73 Vertical Peak
6 788.788 -69.69 -64.24 -13.88 -56.69 -5.45 Vertical Peak
ULeveI {dBm/m) Date: 2016-05-20
A0 FCCPar 27
20
30
1
-40
50
60
70 2 3 Lt §
Y 4
-B0
-80
100
30 224, 413 8046. 1000

. 612
Frequency (MHz)
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ABOVE 1GHz DATA
WCDMA Band |V:

MODE TX channel 1413 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 Pol/Phase Remark
MHz dBm/m dBm  dBm/m dB dB/m
1 3478.88e8 -53.65 -55.78 -13.88 -48.65 2.85 Horizontal Peak
2 PP 5197.588 -43.58 -52.19 -13.88 -38.538 &8.61 Horizontal Peak
I:]Le'.rel (dBmim} Date: 2016-05-16
-10 FECPar27
-20
-30
-40 =
-50 1
-60
-T0
-80
-a0
-100
1000 G200, 11400, 16600, 21800. 27000

Frequency (MHz)
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MODE TX channel 1413 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
Freg Lewvel Level Line Limit Factor Pol/Phase Remark

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

1 3478.888 -54.74 -57.27 -13.88 -41.74 2.53 Vertical Peak
2 PP 5197.588 -48.44 -55.42 -13.88 -35.44  7.98 Vertical Peak

Level {dBm/m} Date: 2016-05-16

-10 FGEPart 27

-20
-30
-40

M

50 1
60
70
20
90

-100
1000 6200, 11400, 16600, 21800, 27000
Frequency (MHz)
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LTE BAND 4
CHANNEL BANDWIDTH: 1.4MHz / QPSK
MODE TX channel 20175 FREQUENCY RANGE |Above 1000MHz
Eg\rillgﬁ:\loMNiNTAL 26deg. C, 56%RH INPUT POWER Eéig’t\gmm
TESTED BY Alex Chen
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

Read Limit Cwer
Freq Lewel Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 3476.888 -53.25 -55.36 -13.68 -48,35% 2.85 Peak
2 PP 5197.588 -46.63 -55.24 -13.88 -33.63 8.61 Peak
ULE\IEI {dBm/m} Date: 2016-05-16
10 FEEPart27
-20
30
40 —
&
-50 1
-60
-T0
80
-4
100
1000 G200, 11400, 16600, 21800, 27000

Frequency {MHz)
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MODE

TX channel 20175

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

Fead Limit Over

Freq Level Level

Line Limit Factor R

emark

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

1 347e.888 -53.88 -55.61 -13.88 -48.88 2,53 P
2 PP 5197.5%8@ -47.85 -55.83 -13.88 -34.85 7,98 P

Level (dBm/m)

eak
eak

Date: 2016-05-16

-10
-20
-30
-40
-50
-60
-70
-80
-90

FEEPart 27

(L]

-100

1000 6200. 11400.
Frequency (MHz)

16600, 21800, 27000
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CHANNEL BANDWIDTH: 3MHz / QPSK

MODE TX channel 20175

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 Cwer
Freq Lewvel Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB /m
1 347e.ee8 -52.91 -54.96 -13.68 -39.91 2.85 Peak
2 PP 5197.588 -47.65 -56.26 -13.88 -34.65 8.61 Peak
[]I'E.I'[EI {dBm/m) Date: 2016-05-16
10 FLCPart 27
20
30
40 -
&£
50 1
60
70
-80
90
100
1000 6200. 11400. 16600 21800, 27000

Frequency (MHz)
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MODE TX channel 20175 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 Ower
Freq Lewvel Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB,/m
1 3478.888 -51.55 -54.88 -13.68 -38.55 2.53 Peak
2 PP 5197.5688 -46.88 -54.86 -13.688 -33.88 7.98 Peak
DLeveI {dBm/m) Date: 2016-05-16

10 FLCPart 27

-20

-30

-40 -

£

50 1

460

70

80

-a0

100

1000 §200. 11400. 16600. 21800, 27000

Frequency (MHz)
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CHANNEL BANDWIDTH: 5MHz / QPSK

MODE TX channel 20175 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 Cver
Freq Lewvel Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 3478.888 -53.57 -55.62 -13.88 -48.57 2.85 Peak
2 PP 5197.5%88 -46.95 -55.%56 -13.86 -33.95% 8.61 Peak
ULE\IEI {dBm/m) Date: 2016-05-16

-10 FCC Part 27

-20

-30

-40 -

£

-50 1

-60

-T0

-80

-0

-100

1000 6200. 11400. 16600, 21800, 27000

Frequency (MHz)
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MODE TX channel 20175 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 3476 .ee8 -52.37 -54.98 -13.68 -39.37 2.53 Peak
2 PP 5197.5%88 -47.52 -55.58 -13.88 -34.52 7.98 Peak
ULeveI {dBmim) Date: 2016-05-16

-10 FEEPart27

-20

-30

40 -

&

50 1

-60

70

-80

-0

-100

1000 6200. 11400. 16600. 21800. 27000

Frequency (MHz)
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CHANNEL BANDWIDTH: 10MHz / QPSK
MODE TX channel 20175 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 Lewel Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 3478.888 -52.96 -55.81 -13.88 -39.96 2.85% Peak
2 PP 5197.5868 -46.89 -55.58 -13.88 -33.89 8.61 Peak
Ulevel {dBm/m) Date: 2016-05-16

-10 FEEPart 27

-20

30

40 -

£

-a0 1

-60

70

-80

-a0

100

1000 G200, 11400, 16600, 21800, 27000

Frequency (MHz)
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MODE TX channel 20175 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 Cwer
Freq Lewvel Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 347e.eee -52.51 -55.84 -13.688 -39.51 2.53 Peak
2 PP 5197.588 -47.75 -55.73 -13.88 -34.75 7.98 Peak
ULE.IJEl {dBm/m} Date: 2016-05-16

-10 FEEPart27

-20

230

-40

Z

50 1

-60

-70

-80

-80

100

1000 6200. 11400. 16600, 21800. 27000

Frequency {MHz)
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CHANNEL BANDWIDTH: 15MHz / QPSK

MODE TX channel 20175 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 Lewvel Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 347@.8@@ -53.83 -55.88 -13.88@ -48.83  2.85 Peak
2 PP 5197.5@@ -47.29 -55.98 -13.8@8 -34.29 B8.61 Peak
Ule‘.fel (dBmim) Date: 2016-05-16
-10 FEEPart 27
-20
-30
40 -
£
-50 1
-60
-70
80
-0
-100
1000 6200, 11400, 16600, 21800, 27000

Frequency (MHz)

Report No.: RF160504W010-5

62 /67

Report Format Version: 6.1.1




MODE TX channel 20175 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 Lewel Level Line Limit Factor Remark
MHz dBm/m dBm dBm/m dB dB/m
1 3A65.eea -52.77 -55.38 -13.88 -39.77 2.53 Peak
2 PP 5l&86.@@8 -48.1@ -56.88 -12.88 -35.18 7.98 Peak
ULeveI {dBmim} Date: 2016-05-16

A0 FECPart27

20

-30

-40

2

-50 i

-60

70

80

-an

100

1000 6200, 11400, 16600 21800, 27000

Frequency (MHz)

Report No.: RF160504W010-5

63 /67

Report Format Version: 6.1.1




UV
s
m| "
1878

A D T

CHANNEL BANDWIDTH: 20MHz / QPSK

MODE TX channel 20175 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 3476.868 -53.75 -55.86 -13.68 -48.75 2.85 Peak
2 PP 5197.588 -47.89 -55.78 -13.88 -34.89 8.61 Peak
ULE‘JBI (dBm/m) Date: 2016-05-16

-0 FEEPart 27

-20

-30

-40 -

£

-50 1

-60

-0

-80

-80

-100

1000 6200. 11400. 16600. 218040. 27000

Frequency {MHz)
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MODE TX channel 20175 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 3da5.888 -53.18 -55.71 -13.88 -48.18 2.53 Peak
2 PP 5197.588 -47.88 -55.86 -13.88 -34.85 7.98 Peak
ULEl,re| (dBmim) Date: 2016-05-16

A0 FGEPart 27

20

30

40

z

-50 1

60

70

-80

-0

-100

1000 6200. 11400, 16600 21800. 27000

Frequency {MHz)
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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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