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TEST REPORT

Jan. 25, 2016
Test Report No. : MWR160118102 .

Date of issue
Equipment under Test : Mobile Phone
Model /Type : ET1

. : ET2, ET3, ET4, ET5, ET6, ET7, ET8, ET9, ET10, ET11,
Listed Models
ET12

Applicant : ALPHA EXPORT AND IMPORT CO.,LTD
Address : 4D HUASHANG BUILDING, NORTH PORT RD,

SHENZHEN CHINA

Manufacturer : ALPHA EXPORT AND IMPORT CO.,LTD

4D HUASHANG BUILDING, NORTH PORT RD,

Address SHENZHEN CHINA

Test Result: PASS

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

The tests were performed according to following standards:

FCC Part 22 (10-1-12 Edition): PRIVATE LAND MOBILE RADIO SERVICES.

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

47 CER FCC Part 15 Subpart B: - Unintentional Radiators

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

ANSI C63.4:2014: Methods of Measurement of Radio-Noise Emissions from Low-Voltage Electrical and
Electronic Equipment in the Range of 9 kHz to 40 GHz

FCCKDB971168D01 Power Meas License Digital Systems




2 SUMMARY

2.1 General Remarks
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Date of receipt of test sample Jan. 11, 2016
Testing commenced on Jan. 12, 2016
Testing concluded on Jan. 25, 2016

2.2 Product Description

The ALPHA EXPORT AND IMPORT CO.,LTD’s Model: ET1 or the “EUT” as referred to in this report; more

general information as follows, for more details, refer to the user's manual of the EUT.

Name of EUT

Mobile Phone

Model Number

ET1

Modilation Type

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

Antenna Type

Internal

UMTS Operation Frequency Band

Device supported UMTS FDD Band V

WLAN FCC Operation frequency

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

BT FCC Operation frequency

2402MHz-2480MHz

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

WLAN FCC Modulation Type

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

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

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

BT Modulation Type

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

Hardware version V178 _MB V2.0

Software version V2.0

Android version Android 4.4.2

GPS function Supported

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

GSM/EDGE/GPRS Power Class

GSM850:Power Class 4/ PCS1900:Power Class 1

GSM/EDGE/GPRS Operation
Frequency

GSM850 :824.2MHz-848.8MHz/PCS1900:1850.2MHz-1909.8MHz

GSM/EDGE/GPRS Operation
Frequency Band

GSM850/PCS1900/GPRS850/GPRS1900/EDGE850/EDGE1900

GSM Release Version

R99

GPRS/EDGE Multislot Class

GPRS/EDGE: Multi-slot Class 12

Extreme temp. Tolerance

-30°C to +50°C

Extreme vol. Limits

3.40VDC to 4.20VDC (nominal: 3.70VDC)

GPRS operation mode

Class B

Report No.: MWR160118102
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2.3 Equipment under Test

Power supply system utilised

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

0|12V DC 0|24V DC

@| Other (specified in blank below)

DC 3.70V
Test frequency list
RF Channel
Test Mode LIS Low(L) Middle (M) High (H)
T Channel 4132 Channel 4182 Channel 4233
WCDMAB850 826.4 MHz 836.4 MHz 846.6 MHz
RX Channel 4357 Channel 4407 Channel 4458
871.4 MHz 881.4 MHz 891.6 MHz

2.4 Short description of the EQuipment under Test (EUT)
2.4.1 General Description

ET1 is subscriber equipment in the WCDMA/GSM system. The HSPA/UMTS frequency band is Band | and
Band V; The GSM/GPRS/EDGE frequency band includes GSM850 and GSM900 and DCS1800 and
PCS1900, but only Band V and GSM850 and PCS1900 bands test data included in this report. The Mobile
Phone implements such functions as RF signal receiving/transmitting, HSPA/UMTS and GSM/GPRS/EDGE
protocol processing, voice, video MMS service, GPS and WIFI etc. Externally it provides micro SD card
interface, earphone port (to provide voice service) and SIM card interface. It also provides Bluetooth module
to synchronize data between a PC and the phone, or to use the built-in modem of the phone to access the
Internet with a PC, or to exchange data with other Bluetooth devices.

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

2.5 Internal Identification of AE used during the test

AE ID* Description
AE1 Battery
AE2 Charger
AE1

Model: GRAND

INPUT: AC180-240V~ 50/60Hz 0.15A
OUTPUT: DC 5.0V 1A

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

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

2.7 EUT configuration

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

O - supplied by the lab
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O| Power Cable Length (m) : /
Shield : /
Detachable : /
O| Multimeter Manufacturer : |/
Model No. : /

2.8 Related Submittal(s) / Grant (s)
This submittal(s) (test report) is intended for FCC ID: 2AHBY-ET1 filing to comply with FCC Part 22 Rules

2.9 Modifications

No modifications were implemented to meet testing criteria.
2.10 General Test Conditions/Configurations

2.10.1 Test Modes

NOTE: The test mode(s) are selected according to relevant radio technology specifications.

Test Mode Test Modes Description
UMTS/TMA1 WCDMA system, QPSK modulation
UMTS/TM2 HSDPA system, QPSK modulation
UMTS/TM3 HSUPA system, QPSK modulation
Note:

1. This EUT owns two SIM cards, after we perform the pretest for these two SIM cards; we found the SIM 1
is the worst case, so its result is recorded in this report.

2. As WCDMA, HSDPA and HSUPA with the same emission designator, test result recorded in this report at
the worst case UMTS/TM1 only after exploratory scan.

2.10.2 Test Environment

Environment Parameter Selected Values During Tests
Relative Humidity Ambient
Temperature TN Ambient
VL 3.40V
Voltage VN 3.70V
VH 4.20V

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

3.1 Address of the test laboratory

Shenzhen CTL Testing Technology Co., Ltd.
Floor 1-A, Baisha Technology Park, No. 3011, Shahexi Road, Nanshan, Shenzhen 518055 China

There is one 3m semi-anechoic chamber and two line conducted labs for final test. The Test Sites meet the
requirements in documents ANSI C63.4, CISPR 22/EN 55022 and CISPR16-4-1 SVSWR requirements.

3.2 Test Facility
The test facility is recognized, certified, or accredited by the following organizations:
IC Registration No.: 9618B

The 3m alternate test site of Shenzhen CTL Testing Technology Co., Ltd. EMC Laboratory has been
registered by Certification and Engineer Bureau of Industry Canada for the performance of with Registration
No.: 9618B on November 13, 2013.

FCC-Registration No.: 970318

Shenzhen CTL Testing Technology Co., Ltd. EMC Laboratory has been registered and fully described in a
report filed with the (FCC) Federal Communications Commission. The acceptance letter from the FCC is
maintained in our files. Registration 970318, December 19, 2013.

3.3 Environmental conditions

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

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

(1) expressed at approximately the 95% confidence level using a coverage factor of k=1.96.

3.4 Test Description

3.4.1 Cellular Band (824-849MHz paired with 869-894MHz)

Test ltem FCC Rule Requirements Verdict
No.
Effective(lsotropic) §2.1046, .
Radiated Output Power §22.913 FCC:ERP <7W. Pass
Modulation - .
Characteristics §2.1047 Digital modulation N/A
: OBW: No limit.
Bandwidth §2.1049 EBW- No limit. Pass
- " . - - -
Band Edges §2.1051, <-13dBm/1%*EBW, ;nn;hggzg:r:}dtzlmmedlately outside Pass
Compliance §22.917

The frequency block.

FCC: =-13dBm/100kHz,

Spurious EmISS.IOI’l at §2.1051, from 9kHz to 10th harmonics but outside authorized Pass
Antenna Terminals §22.917 .
operating frequency ranges.
Field Strength of
Spurious §2.1053, FCC: < -13dBm/100kHz. Pass
e §22.917
Radiation
- §2.1055,
Frequency Stability §22.355 < +2.5ppm. Pass

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

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

Report No.: MWR160118102

. . Calibration Calibration
Test Equipment Manufacturer Model No. Serial No. Date Due Date
LISN R&S ENV216 3560.6550.12 | 2015/06/02 | 2016/06/01
LISN R&S ESH2-Z5 860014/010 | 2015/06/02 | 2016/06/01
Bilog Antenna S“”O'Cif")ences JB1 A061713 | 2015/06/02 | 2016/06/01
EMI Test Receiver R&S ESCI 103710 2015/06/02 | 2016/06/01
SA?]Z?;rZL‘eT Agilent N9020A MY49100067 | 2015/05/21 | 2016/05/20
Controller EM Electronics Controller EM 1000 N/A 2015/05/21 2016/05/20
Horn Antenna S““O'Ciﬁ')ences DRH-118 A062013 2015/05/19 | 2016/05/18
A‘Xa’tzr';;’:p SCHWARZBECK FMZB1519 1519-037 2015/05/19 | 2016/05/18
Amplifier Agilent 8349B 3008A02306 | 2015/05/19 | 2016/05/18
Amplifier Agilent 8447D 2944A10176 | 2015/05/19 | 2016/05/18
Temperature/ .
Humidity Meter Gangxing CTH-608 02 2015/05/20 | 2016/05/19
. . 9SH10-
High-Pass Filter K&L 700/X12750.0/0 N/A 2015/05/20 | 2016/05/19
- - 41H10-
High-Pass Filter K&L 1375/U12750.0/0 N/A 2015/05/20 | 2016/05/19
. SUCOFLEX
Coaxial Cables | HUBER+SUHNER 1OAPEATOM 10m 2015/06/02 | 2016/06/01
. SUCOFLEX
Coaxial Cables | HUBER+SUHNER TOAPEAIM 3m 2015/06/02 | 2016/06/01
. SUCOFLEX
Coaxial Cables | HUBER+SUHNER TOAPEAIM 3m 2015/06/02 | 2016/06/01
RF Cable Megalon RF-A303 N/A 2015/06/02 | 2016/06/01
Power Sensor R&S NRP-Z4 823.3618.03 | 2015.06.02 | 2016.06.01
Power Meter R&S NRVS 1020.1809.02 | 2015.06.02 | 2016.06.01
System Simulator R&S CMU200 115419 2015.05.22 | 2016.05.21
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4 TEST CONDITIONS AND RESULTS

4.1 Output Power

TEST APPLICABLE

During the process of testing, the EUT was controlled via R&S Digital Radio Communication tester (CMU200)
to ensure max power transmission and proper modulation. This result contains output power and EIRP
measurements for the EUT. In all cases, output power is within the specified limits.

4.1.1 Conducted Output Power

TEST CONFIGURATION

|:| _C ATT. :J_ CMU200

TEST PROCEDURE

Conducted Power Measurement:

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

b) Connect a low loss RF cable from the antenna port to a CMU200 by an Att.
c) EUT Communicate with CMU200 then selects a channel for testing.

d) Add a correction factor to the display CMU200, and then test.

TEST RESULTS

See next page
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Burst Average
Conducted power

Test Mode Test Channel (dBm)
UMTS Band V

LCH 23.87

UMTS/TM1 MCH 23.52
HCH 23.13

LCH_SubTest-1 22.24

LCH_SubTest-2 22.21

LCH_SubTest-3 22.21

LCH_SubTest-4 21.23

MCH_SubTest-1 22.25

MCH_SubTest-2 21.41

UMTS/TM2 MCH_SubTest-3 21.32
MCH_SubTest-4 21.62

HCH_SubTest-1 22.41

HCH_SubTest-2 22.20

HCH_SubTest-3 22.44

HCH_SubTest-4 21.87

LCH_SubTest-1 20.62

LCH_SubTest-2 20.21

LCH_SubTest-3 21.45

LCH_SubTest-4 19.20

LCH_SubTest-5 19.51

MCH_SubTest-1 20.32

MCH_SubTest-2 20.26

UMTS/TM3 MCH_SubTest-3 21.41
MCH_SubTest-4 19.22

MCH_SubTest-5 21.36

HCH_SubTest-1 20.25

HCH_SubTest-2 20.51

HCH_SubTest-3 21.22

HCH_SubTest-4 20.24

HCH_SubTest-5

20.15
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4.1.2 Radiated Output Power

TEST DESCRIPTION

This is the test for the maximum radiated power from the EUT.
" Rule Part 22.913(a) specifies ” The ERP of mobile transmitters and auxiliary test transmitters must not
exceed 7 Watts.”

TEST CONFIGURATION

Signal

SA S ubstitute Generator

Artenna

Y
45

P
ghia =

Receiving Antenna

5l

s P

o OV

- q Receiving Antenna
= a

- <

\AAAA

TEST PROCEDURE

1.

EUT was placed on a 1.50 meter high non-conductive stand at a 3 meter test distance from the receive
antenna. A receiving antenna was placed on the antenna mast 3 meters from the EUT for emission
measurements. The height of receiving antenna is 0.80m. Detected emissions were maximized at each
frequency by rotating the EUT through 360° and adjusting the receiving antenna polarization. The radiated
emission measurements of all transmit frequencies in three channels (High, Middle, Low) were measured
with peak detector.

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

The EUT is then put into continuously transmitting mode at its maximum power level during the test.Set
Test Receiver or Spectrum RBW=10MHz,VBW=10MHz, And the maximum value of the receiver should
be recorded as (P;).

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

(Ga) and the Amplifier Gain (Pag) should be recorded after test.

The measurement results are obtained as described below:

Power(EIRP)=Pye,- Pag - Py + G,

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

known input power.

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

TEST LIMIT

According to 22.913(a), the ERP(EIRP) should be not exceeding following table limits:

Burst Average ERP

UMTS Band V

38.45dBm (7W)

TEST RESULTS

Remark:

1. We were tested all Configuration refer 3GPP TS134 121.
2. EIRP=Pyea(dBm)-P(dB)+Paq(dB)+G,(dBi)
3. ERP = EIRP - 2.15dBi as EIRP by subtracting the gain of the dipole.

UMTS/TM1/UMTS Band V

Ga

Frequency PMea Pg Antenna Correction Pag ERP Limit Margin Polarization
(MHz) (dBm) (dB) Gain(dB) (dB) (dB) (dBm) | (dBm) (dB)
826.40 -20.16 2.42 8.45 2.15 36.82 20.54 38.45 17.91 \%
836.60 -21.40 2.46 8.45 2.15 36.82 19.26 38.45 19.19 \%
846.60 -22.13 2.53 8.36 2.15 36.82 18.37 38.45 20.08 \%
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4.2 Radiated Spurious Emssion
TEST APPLICABLE

According to the TIA/EIA 603D:2010 test method, The Receiver or Spectrum was scanned from 9 KHz to the
10™ harmonic of the highest frequency generated within the equipment, which is the transmitted carrier that can
be as high as 849 MHz The resolution bandwidth is set as outlined in Part 22.917. The spectrum is scanned
with the mobile station transmitting at carrier frequencies that pertain to low, mid and high channels of WCDMA
Band V.

TEST CONFIGURATION

Signal
SA Substitute Generstor
Artenna
5 Y {%
' e
T E ecewing Artenna \
c
0y
= E e ™
w vy

Y

D

Receiving Antenna

Attenuator

AAAA/

TEST PROCEDURE

1. EUT was placed on a 1.50 meter high non-conductive stand at a 3 meter test distance from the receive
antenna. A receiving antenna was placed on the antenna mast 3 meters from the EUT for emission
measurements. The height of receiving antenna is 1.50m. Detected emissions were maximized at each
frequency by rotating the EUT through 360° and adjusting the receiving antenna polarization. The radiated
emission measurements of all transmit frequencies in three channels (High, Middle, Low) were measured
with peak detector.

2. Alog-periodic antenna or double-ridged waveguide horn antenna shall be substituted in place of the EUT.
The log-periodic antenna will be driven by a signal generator and the level will be adjusted till the same
power value on the spectrum analyzer or receiver. The level of the spurious emissions can be calculated
through the level of the signal generator, cable loss, the gain of the substitution antenna and the reading
of the spectrum analyzer or receiver.
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3. The EUT is then put into continuously transmitting mode at its maximum power level during the test.Set
Test Receiver or Spectrum RBW=1MHz,VBW=3MHz, And the maximum value of the receiver should be
recorded as (P,).

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

5. A amplifier should be connected to the Signal Source output port. And the cable should be connect
between the Amplifier and the Substitution Antenna. The cable loss (P) ,the Substitution Antenna Gain
(Ga) and the Amplifier Gain (Pag) should be recorded after test.

The measurement results are obtained as described below:
Power(EIRP)=Pyea- Pag - Pai + Ga

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

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

8. In order to make sure test results more clearly,we set frequency range and sweep time for difference
frequency range as follows table:

Working Subrange Sweep time
Frequency (GH2) RBW VBW (s)
0.00009~0.15 1KHz 3KHz 30
0.00015~0.03 10KHz 30KHz 10
UMTS/TM1/ 0.03~1 100KHz 300KHz 10
WCDMA Band V 1~2 1 MHz 3 MHz 2
2~5 1 MHz 3 MHz 3
5~8 1 MHz 3 MHz 3
8~10 1 MHz 3 MHz 3
TEST LIMITS

According to, 22.917 specify that 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 specification that emissions shall be attenuated below the transmitter power (P) by at least 43 + 10 log
(P) dB, translates in the relevant power range (1 to 0.001 W) to -13 dBm. At 1 W the specified minimum
attenuation becomes 43 dB and relative to a 30 dBm (1 W) carrier becomes a limit of -13 dBm. At 0.001 W (0
dBm) the minimum attenuation is 13 dB, which again yields a limit of -13 dBm. In this way a translation of the
specification from relative to absolute terms is carried out.

Frequency Channel Frequency Range Verdict
Low 9KHz-10GHz PASS
UMTS/ T VICDMA Middle 9KHz -10GHz PASS
High 9KHz -10GHz PASS




TEST RESULTS

Remark:

1. We were tested all Configuration refer 3GPP TS134 121.
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2. EIRP=Pyea(dBM)-P(dB)+Pag(dB)+G,(dBi)

3. ERP = EIRP — 2.15dBi as EIRP by subtracting the gain of the dipole.

UMTS/TM1/ WCDMA Band V _ Low Channel

Report No.: MWR160118102

Frequency Phea Pcl Diatance Angina IFE?F?‘I; Limit Margin Polarization

(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1652.8 -39.12 3.00 3.00 9.58 -32.54 -13.00 19.54 H
2479.2 -44 .21 3.03 3.00 10.72 -36.52 -13.00 23.52 H
1652.8 -36.93 3.00 3.00 9.68 -30.25 -13.00 17.25 \%
2479.2 -39.83 3.03 3.00 10.72 -32.14 -13.00 19.14 \
UMTS/TM1/ WCDMA Band V _ Middle Channel
Ga . .

Frequency Puea Pcl . EIRP Limit Margin .
(MHz) (dBm) (dB) Diatance égitr?(r:jnéa) (dBm) (dBm) (dB) Polarization
1672.8 -38.00 3.00 3.00 9.58 -31.42 -13.00 18.42 H
2509.2 -43.35 3.03 3.00 10.72 -35.66 -13.00 22.66 H
1672.8 -36.34 3.00 3.00 9.68 -29.66 -13.00 16.66 V
2509.2 -41.10 3.03 3.00 10.72 -33.41 -13.00 20.41 V

UMTS/TM1/ WCDMA Band V _ High Channel

Ga . .

Frequency Pmea Pcl . EIRP Limit Margin L
(MHz) (dBm) (dB) Diatance ég;[r?(r:jn;) (dBm) (dBm) (dB) Polarization
1693.2 -37.82 3.00 3.00 9.58 -31.24 -13.00 18.24 H
2539.8 -42.35 3.03 3.00 10.72 -34.66 -13.00 21.66 H
1693.2 -36.96 3.00 3.00 9.68 -30.28 -13.00 17.28 V
2539.8 -40.10 3.03 3.00 10.72 -32.41 -13.00 19.41 V
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4.3 Occupied Bandwidth and Emission Bandwith

TEST APPLICABLE

Similar to conducted emissions; occupied bandwidth measurements are only provided for selected
frequencies in order to reduce the amount of submitted data. Data were taken at the extreme and mid
frequencies of WCDMA band V. The table below lists the measured 99% Bandwidth and -26dBc Bandwidth.

TEST CONFIGURATION

Communication
EUT Splitter Tester
Attenuator — | Spectrum Analyzer

TEST PROCEDURE

—_

The EUT was set up for the max output power with pseudo random data modulation;

2. The Occupied bandwidth and Emission Bandwidth were measured with Aglient Spectrum Analyzer
N9020A (peak);

Set RBW=100KHz,VBW=30KHz,Span=10MHz,SWT=1.267ms;

Set SPA Max hold and View, Set 99% Occupied Bandwidth/ Set -26dBc Occupied Bandwidth
These measurements were done at 3 frequencies for WCDMA band V. (low, middle and high of
operational frequency range).

aor®

TEST RESULTS

UMTS/TM1/ WCDMA Band V

Channel Frequency Occupied Bandwidth Emission Bandwidth
(99% BW) (26 dBc BW) Verdict
Number (MHz) ( kH2) ( kHz)
4132 826.40 41671 4676 PASS
4183 836.60 4157.5 4663 PASS
4233 846.60 4172.8 4700 PASS
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Agilent pectrum Analyzer - Dccupsed IW

Center Freq 826.400000 MHz

HIFGain:Low

Ref 40.00 dBm

Center 826.4 MHz
#Res BW 100 kHz

Occupied Bandwidth

UMTS/TM1/ WCDMA Band V

Center Fr‘lq: m&m MHz
Trig: Fras Run
#Attan: 30 dB

#VBW 300 kHz

Total Power

4.1671 MHz

Transmit Freq Error
x dB Bandwidth

-8.806 kHz
4.676 MHz

OBW Power
x dB

EH0R:20 AM 1 22, 20116

Radio Std: None TracelDetector

Avg|Held:=10/10

Radie Davice: BTS

Span 10 MHz
Sweep 1.267 ms|

27.4 dBm

99.00 %
-26.00 dB

oy STATUS

Agilent pectrum Analyzer - Dccupsed IW

Center Freq 836.600000 MHz

Ref 40,00 dBm

Center 836.6 MHz
#Res BW 100 kHz

Occupied Bandwidth

e #Attan: 30 dB

Center Fr‘lq: mnm MHz
Trig: Fras Run

#VBW 300 kHz

Total Power

4.1575 MHz

Transmit Freq Error
x dB Bandwidth

-197.99 kHz
4.663 MHz

OBW Power
x dB

Channel 4132

EHOEE AM 1n 22, 2016

Radio Std: None TracelDetector

Avg|Held:=10/10

Radie Davice: BTS

Span 10 MHz
Sweep 1.267 ms|

28.2 dBm

99.00 %
-26.00 dB

oy STATUS

Agilent pectrum Analyzer - Dccupsed IW

846.600000 MHz

HIF Gain:Law

Ref 40,00 dBm

Center 846.6 MHz
#Res BW 100 kHz

Occupied Bandwidth
4.1728 MHz
5.331 kHz
4.700 MHz

Transmit Freq Error
x dB Bandwidth

Channel 4183

Center Freq: 846600000 MH2
Trig: Fras Run
#ittan: 30 4B

#VBW 300 kHz

Total Power

OBW Power
x dB

(GH0C:30 AM 1n 22, 2016

Radio Std: None TracelDetector

Avg|Held:=10/10

Radie Davice: BTE

Span 10 MHz
Sweep 1.267 ms|

27.2dBm

99.00 %
-26.00 dB

oy STATUS

Channel 4233
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4.4 Band Edge Compliance
TEST APPLICABLE

During the process of testing, the EUT was controlled via R&S Digital Radio Communication tester (CMU200)
to ensure max power transmission and proper modulation.

TEST CONFIGURATION

Communication
EUT Splitter Tester
Attenuator — | Spectrum Analyzer

TEST PROCEDURE

1. The EUT was set up for the max output power with pseudo random data modulation;

2. The power was measured with Aglient Spectrum Analyzer N9020A;

3. Set RBW=51KHz,VBW=200KHz,Span=5MHz,SWT=1ms,Dector: RMS;

These measurements were done at 2 frequencies for WCDMA Band V. (low and high of operational frequency
range).

TEST RESULTS

UMTS/TM1/WCDMA Band V

Channel Frequency e HiBieERE STl Limit
Frequency Values Refer to Plot Verdict

Number (MHz) (MH2) (dBm) (dBm)
4132 826.40 824.000 -25.045 -13.00 Plot4.4.2 A PASS
4233 846.60 849.000 -27.949 -13.00 Plot 4.4.2 B PASS
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Agilent Spectrum Analyzer - Swept SA

LX! RF 506 AC SEMSE:INT M ALIGN OFF 03:13:03 AMJan 22, 2016 T [Detect
Marker 1 824.000000000 MHz Avg Type: Log-Pwr racel/Detector
PNO: Wide i, Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

Select Trace’

Ref Offset 11 dB - 1
Ref 30.00 dBm

Clear Write

Trace Average

Max Hold

Min Hold

View Blank >
Trace On

Jusc [sTaTus

Agilent Spectrum Analyzer - Swepk A
LXi RF S0 AC SEMSEINT /NALIGH OFF 03:14:51 &M Jan 22, 2016

Marker 1 849.000000000 MHz Avg Type: Log-Pwr Tracel/Detector
PNO: Wide L, 1Vig: Free Run Avg[Hold:>100/100 !
IFGain:Low #Atten: 30 dB

Select Traceb

Ref Offset 11 dB : 1
E%SBMW Ref 30.00 dBm

Clear Write

Trace Average

Max Hold

Min Hold

View Blank’
Trace On

#VBW 200 kHz Sweep 1.000 ms (.1001 pts)

Jusc [g/sTaTus

(Plot 4.5.1 B: Channel 4233: 846.6MHz @ WCDMA Band V)
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4.5 Spurious Emssion on Antenna Port

TEST APPLICABLE

The following steps outline the procedure used to measure the conducted emissions from the EUT.

1. Determine frequency range for measurements: From CFR 2.1057 the spectrum should be investigated
from the lowest radio frequency generated in the equipment up to at least the 10th harmonic of the carrier
frequency. For WCDMA Band V, data taken from 9 KHz to 9 GHz.

2. The sweep time is set automatically by instrument itself. That should be the optimal sweep time for the
span and the RBW. If the sweep time is too short, that is sweep is too fast, the sweep result is not
accurate; if the sweep time is too long, that is sweep is too low, some frequency components may be lost.
The instrument will give an optimal sweep time according the selected span and RBW.

3. The procedure to get the conducted spurious emission is as follows:

The trace mode is set to MaxHold to get the highest signal at each frequency;
Wait 25 seconds; Get the result.

4. Determine EUT transmit frequencies: below outlines the band edge frequencies pertinent to conducted

emissions testing.

TEST CONFIGURATION

Communication
ELIT SIJIitter Tester
Attenuator — | Spectrum Analyzer

TEST PROCEDURE

1. The EUT was set up for the max output power with pseudo random data modulation;

2. The power was measured with Agilent Spectrum Analyzer N9020A (peak);

3. These measurements were done at 3 frequencies for WCDMA band V. (low, middle and high of
operational frequency range).

TEST LIMIT

Part 24.238, specify that 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 specification that emissions shall be attenuated below the transmitter power (P) by at least 43 + 10 log
(P) dB, translates in the relevant power range (1 to 0.001 W) to -13 dBm. At 1 W the specified minimum
attenuation becomes 43 dB and relative to a 30 dBm (1 W) carrier becomes a limit of -13 dBm. At 0.001 W (0
dBm) the minimum attenuation is 13 dB, which again yields a limit of -13 dBm. In this way a translation of the
specification from relative to absolute terms is carried out.

TEST RESULTS
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45.1 For UMTS/TM1/WCDMA Band V Test Results

A. Test Verdict

Test Mode/ Frequenc Frequenc Limit .
Channel (l(\q/IHz) y R?amge y Refer to Plot (dBm) Verdict
9KHz-150KHz Plot 4.5.1 A1 -13.00 PASS
UMTS/TM1/WCDMA 826.40 150KHz-30MHz | Plot4.5.1 A2 -13.00 PASS
Band V/4132 ' 30MHz-1GHz Plot 4.5.1 A3 -13.00 PASS
1GHz-9GHz Plot 4.5.1 A4 -13.00 PASS
9KHz-150KHz Plot 4.5.1 B1 -13.00 PASS
UMTS/TM1/WCDMA 836.60 150KHz-30MHz | Plot4.5.1 B2 -13.00 PASS
Band V/4183 ' 30MHz-1GHz Plot 4.5.1 B3 -13.00 PASS
1GHz-9GHz Plot 4.5.1 B4 -13.00 PASS
9KHz-150KHz Plot 4.5.1 C1 -13.00 PASS
UMTS/TM1/WCDMA 846.60 150KHz-30MHz | Plot4.5.1 C2 -13.00 PASS
Band V/4233 ' 30MHz-1GHz Plot 4.5.1 C3 -13.00 PASS
1GHz-9GHz Plot 4.5.1 C4 -13.00 PASS

Note:

1. In general, the worse case attenuation requirement shown above was applied.

2.11 .

B. Test Plots

Agilent Spectrum Analyzer - Swept SA

| 502 /ADC |

[ I RF
Marker 1 9.004000 kHz

Ref Offset 11 dB

10 dBidiv. Ref 11.00 dBm
Log

Start 9.00 kHz
#Res BW 1.0 kHz

MSG

PNO: Wide

IFGain:Low

| SEMSE:INT|

means that the emission level is too low to be measured or at least 20 dB down than the limit.

AALIGH OFF [05:45:30 &M Jan

Avg Type: Log-Pwr

Trig: Free Run
#Atten: 10 dB

#VBW 3.0 kHz

Avg[Hold: 28/100

Mkr1 9.00 kHz
-58.699 dBm

:

EEEEE

Stop 150.00 kHz
Sweep 134.8 ms (1001 pts)

[} STATUS | | DC Coupled

Peak Search

NextPeak

Mkr—RefLvl

(Plot 4.5.1 A1: Channel 4132: 826.40 MHz @ WCDMA Band V)
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Agilent Spectrum Analyzer - Swept SA s
50 @ A DC SEMSE:INT AALIGH OFF 08:51:17 AMJan 21, 2016

Marker 1 150.000000 kHz Avg Type: Log-Pwr peon
PNO: Fast L, |rig:FreeRun Avg|Hold: 111100

IFGain:Low RAtten: 10 dB
NextPeak

Ref Offset 11 dB
EOgB!dw Ref 11.00 dBm

Mkr—RefLvl

Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 285.3 ms (1001 pts)

MSG

sTaTUs| ! DC Coupled

(Plot 4.5.1 A2: Channel 4132: 826.40 MHz @ WCDMA Band V)

Agllent Spectrum Analyzer - Swept SA it
RF S0 AC SEMSE:INT AALIGH OFF 03:18:41 AMJan 22, 2016

Marker 1 993.210000000 MHz Avg Type: Log-Pwr FLL L i
PNO: Fast L, |rig:FreeRun Avg|Hold:> 100100

IFGain:Low #Atten: 30 dB

Mkr1 993.21 MHz NextPeak
Ref Offset 11 dB
EogBldw RZf 3530 dBm .39, 850 dBm

Mkr—RefLvl

Stop 1.0000 GHz
#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

(Plot 4.5.1 A3: Channel 4132: 826.40 MHz @ WCDMA Band V)
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Agilent Spectrum Analyzer - Swept SA s
x| RF S06& AC SEMSE:INT M ALIGH OFF 03:17:50 AM Jan 22, 2016
Marker 1 5.752000000000 GHz _ Avg Type: Log-Pwr

PNO: Fast L, |rig:FreeRun Avg|Hold: 17100

IFGain:Low #Atten: 30 dB

Peak Search

NextPeak
Ref Offset 11 dB
EggBldiv Ref 30.00 dBm

i =

I I

'HM“-l- lﬂr' [UM AFFILEF) i g ) 40T S TR |I-"I'I"'| |"|1FT-|||7'I|F'T |l|"|"||"
Stop 9.000 GHz

Sweep 13.33 ms (1001 pts)

EEEERI NN

SEMSE:INT A\ELIGN OFF D8:45:19 &M Jan
Avg Type: Log-Pwr
PHO: Wide i, Trig: Free Run Avg|Hold: 34/100
IFGain:Low #Atten: 10 dB

Mkr1 9.99 kHz NextPeak
Ref 11,00 dBm -57.637 dBm

Mkr—RefLvl

l; Lllln lll.IA ‘I. ilm . »
ST Ilr"l‘ F'l'r]m-r.
Start 9.00 kHz

#Res BW 1.0 kHz #VEBW 3.0 kHz Sweep 134.8 ms (1001 pts)

sTaTUs 1 DC Coupled

(Plot 4.5.1 B1: Channel 4183: 836.60 MHz @ WCDMA Band V)

MSG
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Agilent Spectrum Analyzer - Swept SA s
50 @ A DC SEMSE:INT AALIGH OFF 08:51:07 AMJan 21, 2016

Marker 1 150.000000 kHz Avg Type: Log-Pur peon
PNO: Fast L, |rig:FreeRun Avg|Hold: 16/100

IFGain:Low #Atten: 10 dB

NextPeak

Ref Offset 11 dB
Ref 11.00 dBm

Mkr—RefLvl

Start 150 kHz Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 285.3 ms (1001 pts)

MSG

sTaTUs| ! DC Coupled

(Plot 4.5.1 B2: Channel 4183: 836.60 MHz @ WCDMA Band V)

Agilent Spectrum Analyzer - Swept SA it
LXi RF S0 AC SEMSE:INT AALIGH OFF 03:19:43 AM Jan 22, 2016

Marker 1 940.830000000 MHz Avg Type: Log-Pur peon
PNO: Fast L, |rig:FreeRun Avg|Hold:>100/100

IFGain:Low #Atten: 30 dB

Mkr1 940.83 MHZ NextPeak
Ref Offset 11 dB
E%gsjdiv R:;.f 35.?)0 dBm -39.714 dBm

Mkr—RefLvl

Stop 1.0000 GHz
#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

(Plot 4.5.1 B3: Channel 4183: 836.60 MHz @ WCDMA Band V)
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Agllent Spectrum Analyzer - Swept SA s
RF S0 AC SEMSE:INT AALIGH OFF 03:20:13 AM Jan 22, 2016
Marker 1 2.320000000000 GHz _ Avg Type: Log-Pwr
PNO: Fast L, |rig:FreeRun Avg|Hold: 38/100
IFGain:Low #Atten: 30 dB

Peak Search

NextPeak
Ref Offset 11 dB
Eogsjdw Ref 30.00 dBm

Mkr—RefLvl

Agilent Spectrum Analyzer - Swept SA
50 6 /hDC SENSE:INT A\ ALIGN OFF 08:45:06 &M Jan 21,

Marker 1 13.515872 kHz . Avg Type: Log-Pwr
PNO: Wide L, Trig: Free Run Avg|Hold: 49/100

IFGainiLow  #Atten: 10 dB

Mkr1 13.52 kHz NextPeak
Ref Offset 11 dB
E%gB.idiv Rfef 115.e00 dBm -58.574 dBm

Mkr—RefLvl

---- I

Start 9.00 kHz Stop 150.00 kHz
#Res BW 1.0 kHz #VEBW 3.0 kHz Sweep 134.8 ms (1001 pts)

MSG

sTaTUs 1 DC Coupled

(Plot 4.5.1 C1: Channel 4233: 846.60 MHz @ WCDMA Band V)
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Agilent Spectrum Analyzer - Swepkt A :
50 2 A DC SEMSEINT /NALIGH OFF 08:50:55 &M Jan 21, 2016 Peak Search
Marker 1 150.000000 kHz _ Avg Type: Log-Pwr
PNO: Fast L, 1rig:Free Run Avg|Hold: 16/100 y
IFGain:Low #Atten: 10 dB

Ref Offset 11 dB
E%gBIdiv Ref 11.00 dBm -59.110 dBm

=

HERERINEED

IR RN
[ERERI NN
[ERERINEE
L]
IR
HERERINEED
HERERI D
HINEEIEEED

Start 150 kHz Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 285.3 ms (1001 pts)

MSG

sTaTUS| ! DC Coupled

(Plot 4.5.1 C2: Channel 4233: 846.60 MHz @ WCDMA Band V)

Agilent Spectrum Analyzer - Swept SA it
(] RF S SEMSE:INT M\ ALIGH OFF 03:16:39 AM Jan 22, 2016
Marker 1 909.790000000 MHz Avg Type: Log-Pwr A
PNO: Fast L, |rig:FreeRun Avg|Hold:>100/100 X
IFGain:Low #Atten: 30 dB

NextPeak
Ref Offset 11 dB
Ref 30.00 dBm

Mkr—RefLvl

Stop 1.0000 GHz
#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

(Plot 4.5.1 C3: Channel 4233: 846.60 MHz @ WCDMA Band V)
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Agilent Spectrum Analyzer - Swept SA

[ [ [ SENSE:INT] M\ ALIGN OFF [02:17:08 &M Jan 22, 2016
Marker 1 5. 160000000000 GHz _ Avg Type: Log-Pwr

PNO: Fast L, |rig:FreeRun Avg|Hold: 22/100

IFGain:Low #Atten: 30 dB

Peak Search

NextPeak
Ref Offset 11 dB
Eogsjdw Ref 30.00 dBm

- Mkr—RefLvl

#VBW 3.0 MHz Sweep 13.33ms (1001 pts)

(Plot 4.5.1 C4: Channel 4233: 846.60 MHz @ WCDMA Band V)
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4.6 Frequency Stability Test
TEST APPLICABLE

1.

According to FCC Part 2 Section 2.1055 (a)(1), the frequency stability shall be measured with variation of
ambient temperature from -30°C to +50°C centigrade.

According to FCC Part 2 Section 2.1055 (E) (2), for battery powered equipment, the frequency stability
shall be measured with reducing primary supply voltage to the battery operating end point, which is
specified by the manufacture.

Vary primary supply voltage from 85 to 115 percent of the nominal value for other than hand carried
voltage equipment and the end voltage point was 3.40V.

TEST PROCEDURE

In order to measure the carrier frequency under the condition of AFC lock, it is necessary to make
measurements with the EUT in a “call mode”. This is accomplished with the use of R&S CMU200 DIGITAL
RADIO COMMUNICATION TESTER.

1.
2.
3

Measure the carrier frequency at room temperature;

Subject the EUT to overnight soak at -30°C;

With the EUT, powered via nominal voltage, connected to the CMU200 and in a simulated call on middle
channel of WCDMA Band V, measure the carrier frequency. These measurements should be made within
2 minutes of Powering up the EUT, to prevent significant self-warming;

Repeat the above measurements at 10°C increments from -30°C to +50°C. Allow at least 0.5 hours at
each temperature, unpowered, before making measurements;

Remeasure carrier frequency at room temperature with nominal voltage. Vary supply voltage from
minimum voltage to maximum voltage, in 0.1Volt increments remeasuring carrier frequency at each
voltage. Pause at nominal voltage for 0.5 hours unpowered, to allow any self-heating to stabilize, before
continuing;

Subject the EUT to overnight soak at +50C;

With the EUT, powered via nominal voltage, connected to the CMU200 and in a simulated call on the
centre channel, measure the carrier frequency. These measurements should be made within 2 minutes of
Powering up the EUT, to prevent significant self-warming;

Repeat the above measurements at 10°C increments from +50°C to -30°C. Allow at least 0.5 hours at
each temperature, unpowered, before making measurements;

At all temperature levels hold the temperature to +/- 0.5°C during the measurement procedure;

TEST CONFIGURATION

OVEN ROOM
COMMUNICATION
SIMULATOR ANTENNA
EXTERNAL POWER SOURCE

DC POWER SUPPLY EUT

TEST LIMITS

For Hand carried battery powered equipment

According to the JTC standard the frequency stability of the carrier shall be accurate to within 0.1 ppm of the
received frequency from the base station. This accuracy is sufficient to meet Sec. 24.235, Frequency Stability.
The frequency stability shall be sufficient to ensure that the fundamental emission stays within the authorized
frequency block. As this transceiver is considered "Hand carried, battery powered equipment" Section
2.1055(d)(2) applies. This requires that the lower voltage for frequency stability testing be specified by the
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manufacturer. This transceiver is specified to operate with an input voltage of between 3.40VDC and 4.20VDC,
with a nominal voltage of 3.70DC. Operation above or below these voltage limits is prohibited by transceiver
software in order to prevent improper operation as well as to protect components from overstress. These
voltages represent a tolerance of -10 % and +12.5 %. For the purposes of measuring frequency stability these
voltage limits are to be used.

For equipment powered by primary supply voltage

According to the JTC standard the frequency stability of the carrier shall be accurate to within 0.1 ppm of the
received frequency from the base station. This accuracy is sufficient to meet Sec. 24.235, Frequency Stability.
The frequency stability shall be sufficient to ensure that the fundamental emission stays within the authorized
frequency block. For this EUT section 2.1055(d)(1) applies. This requires varying primary supply voltage from
85 to 115 percent of the nominal value for other than hand carried battery equipment.

TEST RESULTS

UMTS/TM1/WCDMA Band V

DC Power Tem poerature Frequency Frequency Limit Vel
('C) error(Hz) error(ppm) (ppm)
3.40 20 29.71 0.04 2.50 PASS
3.70 20 3.44 0.00 2.50 PASS
4.20 20 -17.82 0.02 2.50 PASS
3.70 -30 -0.33 0.00 2.50 PASS
3.70 -20 -19.92 0.02 2.50 PASS
3.70 -10 5.58 0.01 2.50 PASS
3.70 0 10.16 0.01 2.50 PASS
3.70 10 -21.11 0.03 2.50 PASS
3.70 20 14.70 0.02 2.50 PASS
3.70 30 -6.98 0.01 2.50 PASS
3.70 40 0.00 0.00 2.50 PASS
3.70 50 -18.18 0.02 2.50 PASS
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5 Test Setup Photos of the EUT

Please refer to separated files for Test Setup Photos of the EUT.

6 External Photos of the EUT

Please refer to separated files for External Photos of the EUT.

7 Internal Photos of the EUT

Please refer to separated files for Internal Photos of the EUT.



