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1. Test Laboratory

1.1. Testing Location
Company Name:

CTTL,Telecommunication  Technology Labs, Academy of

Telecommunication Research, MIIT
No. 52, Huayuan North Road, Haidian District, Beijing, P. R. China

Address:
100191.
No. 51, Xueyuan Road, Haidian District, Beijing, P. R. China
100191.

Telephone: 00861062304633

Fax: 00861062304793

1.2. Testing Environment
Normal Temperature: 15-35C
Relative Humidity: 20-75%

1.3. Project data
Testing Start Date: 2017-04-07

Testing End Date: 2017-04-13
1.4. Signature

> L3
Shen Yi
(Prepared this test report)

Zhong Nan
(Reviewed this test report)

jaNcX

Sun Xiang Qian
Deputy Director of the laboratory
(Approved this test report)
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2. Client Information

2.1. Applicant Information

Company Name:
Address /Post:
Contact:

Email:

Tel:

HMD Global Oy
Karaportti 2, 02610 Espoo, Finland
Mikko Kahlos[
mikko.kahlos@hmdglobal.com
+358-4080361260]

2.2. Manufacturer Information

Company Name:
Address /Post:
Contact:

Email:

Tel:

HMD Global Oy
Karaportti 2, 02610 Espoo, Finland
Mikko Kahlos[
mikko.kahlos@hmdglobal.com
+358-4080361260]
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3. Equipment UnderTest (EUT) and Ancillary Equipment (AE)
3.1. About EUT

Description Smart Phone

Model Name TA-1025

FCCID 2AJOTTA-1025

Antenna Integrated

Output power 23.49dBm maximum EIRP measured for WCDMA Band Il
Extreme vol. Limits 3.6VDC to 4.4VDC (nominal: 3.84VDC)

Extreme temp. Tolerance -30°C to +50°C
Note: Components list, please refer to documents of the manufacturer; it is also included in the
original test record of CTTL, Telecommunication Technology Labs, Academy of

Telecommunication Research, MIIT

3.2. Internal Identification of EUT used during the test

EUT ID* IMEI HW Version SW Version
UT77a 356021080001544 3 000C_3 050
UT89a 356020080007659 3 000C_3 050

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

3.3. Internal Identification of AE used during the test

AE ID* Description SN Note
AE1 Battery / INBUILT
AE2 Battery / INBUILT
AE3 Travel charger / /
AE4 Travel charger / /
AES5 USB cable / /
AE6 Headset / /
AE7 Travel charger / /
AES8 Travel charger / /
AE9 Travel charger / /
AE10 Travel charger / /
AE1
Model HE316
Manufacturer SCUD(FUJIAN) ELECTRONICS CO LTD
Capacitance 3000mAnh
Nominal voltage 3.82Vv

AE2
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Model
Manufacturer
Capacitance
Nominal voltage

AE3/AE4
Model
Manufacturer
Length of cable

AES5
Model
Manufacturer
Length of cable

AE6
Model
Manufacturer
Length of cable

AE7
Type
Manufacturer
Length of cable

AES8
Type
Manufacturer
Length of cable

AE9
Type
Manufacturer
Length of cable

AE10
Type
Manufacturer
Length of cable

No. 117Z60075-GTEO2
Page 7of 70

HE317

SCUD(FUJIAN) ELECTRONICS CO LTD
3000mAh

3.84V

FC0100
Salcomp
/

CuBB01M-FA010-DH
FOXCONN
99cm

5CAB5422B-N01-DG
FOXCONN
/

FC0101
Salcomp
/

FC0102
Salcomp
/

FC0103
Salcomp
/

FCo0111
Salcomp
/

*AE ID: is used to identify the test sample in the lab internally.
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3.4. Normal Accessory setting
Fully charged battery was used during the test.

3.5. General Description
The Equipment Under Test (EUT) is a model of Smart Phone with integrated antenna. Manual and

specifications of the EUT were provided to fulfil the test.
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4. Reference Documents
4.1. Reference Documents for testing
The following documents listed in this section are referred for testing.
Reference Title Version
FCC Part 24 PERSONAL COMMUNICATIONS SERVICES 10-1-15
Edition
FCC Part 22 PUBLIC MOBILE SERVICES 10-1-15
Edition
FCC Part 27 MISCELLANEOUS WIRELESS COMMUNICATIONS 10-1-15
SERVICES Edition
ANSI/TIA-603-D Land Mobile FM or PM Communications Equipment 2010
Measurement and Performance Standards
ANSI C63.4 Methods of Measurement of Radio-Noise Emissions from 2014

Low-Voltage Electrical and Electronic Equipment in the

Range of 9 kHz to 40 GHz

KDB 971168 D01 MEASUREMENT GUIDANCE FOR CERTIFICATION OF  v02r02

LICENSED DIGITAL TRANSMITTERS
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5. LABORATORY ENVIRONMENT

Control room / conducted chamber did not exceed following limits along the EMC testing:

Min. =15 °C, Max. =35 °C

Temperature

Relative humidity Min. =20 %, Max. = 80 %
Shielding effectiveness >110dB

Electrical insulation >2 MQ

Ground system resistance <05 Q

Fully-anechoic chamber 2 (8.6 meters X 6.1 meters X 3.85 meters) did not exceed following limits

along the EMC testing:

Temperature

Min. =15 C, Max. =30 C

Relative humidity

Min. = 35 %, Max. = 60 %

Shielding effectiveness >110dB
Electrical insulation >2 MQ
Ground system resistance <1Q

Site voltage standing-wave ratio (Syswr)

Between 0 and 6 dB, from 1GHz to 18GHz

Uniformity of field strength

Between 0 and 6 dB, from 80 to 4000 MHz

Semi-anechoic chamber 2 / Fully-anechoic chamber 3 (10 meters X 6.7 meters X 6.15 meters)
did not exceed following limits along the EMC testing:

Temperature

Min. =15 °C, Max. =30 °C

Relative humidity

Min. = 35 %, Max. = 60 %

Shielding effectiveness > 100 dB
Electrical insulation >2 MQ
Ground system resistance <05 Q

Normalised site attenuation (NSA)

<% 3.5 dB, 3 m distance

Site voltage standing-wave ratio (Syswr)

Between 0 and 6 dB, from 1GHz to 18GHz

Uniformity of field strength

Between 0 and 6 dB, from 80 to 3000 MHz
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6. SUMMARY OF TEST RESULTS
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WCDMA Band I
Clause in .
Items Test Name ECC rules Verdict
1 Output Power 24.232(c) P
2 Emission Limit 24.238, 2.1051 P
3 Frequency Stability 24.235, 2.1055 P
4 Occupied Bandwidth 2.1049(h)(i) P
5 Emission Bandwidth 24.238(b) P
6 Band Edge Compliance 24.238(b) P
7 Conducted Spurious 24.238, 2.1057 p
Emission
8 Peak-to-Average Power Ratio | 24.232(d) P
WCDMA Band V
Clause in .
ltems Test Name ECC rules Verdict
2.1046(a),
1 Output Power S (@) =}
22.913(a)
2 Emission Limit 22917, 2.1051 P
3 Frequency Stability 22.235, 2.1055 P
4 Occupied Bandwidth 2.1049(h)(i) P
5 Emission Bandwidth 22.917(b) P
6 Band Edge Compliance 22.917(b) P
7 Conducted Spurious 22.917, 2.1057 P
Emission
WCDMA Band IV
Clause in i
ltems Test Name ECC rules Verdict
1 Output Power 27.50(d)(4) P
2 Emission Limit 27.53(h), 2.1051 P
3 Frequency Stability 27.54, 2.1055 P
4 Occupied Bandwidth 2.1049(h)(i) P
5 Emission Bandwidth 27.53(h) P
6 Band Edge Compliance 27.53(h) P
7 Cond‘éde.d Spurious 27.53(h), 2.1057 P
mission
8 Peak-to-Average Power Ratio 27.50(a) P
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7. TestEquipments Utilized
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. series Calibration
NO. Description TYPE number MANUFACTURE CAIZ\)I,_AS:E interval
1 Test Receiver ESU26 100235 R&S 2018-03-01 1 year
2 Test Receiver ESU26 100376 R&S 2017-10-26 1 year
3 EMI Antenna 3117 00058889 ETS-Lindgren 2017-12-15 3 year
Universal Radio
4 Communication CMU200 108646 R&S 2017-10-27 1 year
Tester
Universal Radio
5 Communication CMW500 149646 R&S 2017-11-02 1 year
Tester
6 Spectrum E4440A | MY49420053 Agilent 2018-03-01 1 year
Analyzer
7 EMI Antenna 9117 177 Schwarzbeck 2017-06-25 3 year
8 EMI Antenna VULB9163 9163-235 Schwarzbeck 2017-10-29 3 year
9 Signal Generator | SMF100A 101295 R&S 2017-11-07 1 year
10 Climate chamber SH-241 92007454 ESPEC 2017-12-14 2 year
11 Loop Antenna HFH2-72 829324/007 R&S 2017-12-10 3 year
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ANNEX A: MEASUREMENT RESULTS

A.l1 OUTPUT POWER

A.1.1 Summary

During the process of testing, the EUT was controlled via Rhode & Schwarz Digital Radio
Communication tester (CMU-200) to ensure max power transmission and proper modulation.

This result contains peak output power and EIRP measurements for the EUT.In all cases, output
power is within the specified limits.

A.1.2 Conducted

A.1.2.1 Method of Measurements

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

These measurements were done at 3 frequencies, 1852.4 MHz, 1880.0MHz and 1907.6MHz for
WCDMA Band 11;826.4MHz, 836.6MHz and 846.6MHz for WCDMA Band V and 1712.4MHz,
1740MHz, and 1752.6MHz for WCDMA Band IV (bottom, middle and top of operational frequency
range).

Limit
According to FCC82.1046.

WCDMA Band Il
Measurement result
CH Frequency(MHz) output power(dBm)
WCDMA 9262 1852.4 23.36
(Band I1) 9400 1880.0 23.33
9538 1907.6 23.34
WCDMA Band V
Measurement result
CH Frequency(MHz) output power(dBm)
WCDMA 4132 826.4 23.29
(Band V) 4183 836.6 23.33
4233 846.6 23.26
WCDMA Band IV
Measurement result
CH Frequency(MHz) output power(dBm)
WCDMA 1312 1712.4 22.82
(Band 1V) 1450 1740.0 22.83
1513 1752.6 22.78
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A.1.3 Radiated

A.1.3.1 Description

This is the test for the maximum radiated power from the EUT.

Rule Part 24.232(b) specifies, "Mobile/portable stations are limited to 2 watts e.i.r.p. Peak power"
and 24.232(c) specifies that "Peak transmit power must be measured over any interval of
continuous transmission using instrumentation calibrated in terms of an rms-equivalent voltage."
Rule Part 22.913(a) specifies ” The ERP of mobile transmitters and auxiliary test transmitters must
not exceed 7 Watts.”

Rule Part 27.50(d)(2) specifies, "Fixed, mobile, and portable (handheld)stations operating in the
1710-1755MHz band are limited to a peak EIRPof 1 watt.”

A.1.3.2 Method of Measurement

The measurements procedures in TIA-603D-2010 are used.

1. EUT was placed on a 1.5 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 1.5m. The test setup refers to
figure below. Detected emissions were maximized at each frequency by rotating the
EUTthrough 360°and adjusting the receiving antenna polarization. The radiated emission
measurements of all transmit frequenciesin three channels (High, Middle, Low) were
measured with peak detector.

SA

Receiving Antenna

Filter Amplifier

Altenuator

2. The EUT is then put into continuously transmitting mode at its maximum power level during
the test.And the maximum value of the receiver should be recorded as (Pr).
3. The EUT shall be replaced by a substitution antenna.The test setup refers to figure below.

SA Signal
Substitute Generator
Antenna =

5 =
£ 1R "

. [ I g
g7 % eceu ving Antenna

o

F

1B Al

Filter

--------

In the chamber, ansubstitution antenna for the frequency band of interest is placed at the
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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 (Pvea) iS applied to the input of the
substitution antenna, and adjust the level of thesignal generator output until the value of the
receiver reach thepreviously 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.

4. 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 (G,) and the Amplifier Gain (Pag) should be
recorded after test.
The measurement results are obtained as described below:
Power(EIRP)=Pyiea-Pag-Pci -Ga

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

6. ERP can be calculated from EIRP by subtracting the gain of the dipole, ERP = EIRP -2.15dBi.
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WCDMA Band II-EIRP
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Limits
Burst Peak EIRP (dBm)
WCDMA Band Il 33dBm (2W)
Measurement result
Frequency(MHz) | Puea(dBm) | Pg(dB) | Pag(dB) | Ga Antenna Gain(dB) | EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
1852.40 -23.06 | 2.84 | -43.75 -4.87 22.72 33.00 10.28 Vv
1880.00 -22.36 | 2.85 | -43.75 -4.82 23.36 33.00 9.64 H
1907.60 -22.17 | 2.88 | -43.77 -4.77 23.49 33.00 9.51 H
Frequency: 1907.60MHz
Peak EIRP(dBM)= Pyea(-22.17dBm)-P(2.88dB)-Py(-43.77dB)- G, (-4.77dB)= 23.49dBm
ANALYZER SETTINGS: RBW = VBW = 5MHz
WCDMA Band V-ERP
Limits
Burst Peak ERP (dBm)
WCDMA Band V 38.45dBm (7W)
Measurement result
G, Antenna | Correction
Frequency(MHz) | Puea(dBm) | Pg(dB) | Pag(dB) ERP(dBm) | Limit(dBm) | Margin(dB) | Polarization
Gain(dB) (dB)
826.40 -24.38 | 2.25 | -45.76 -0.93 2.15 17.91 38.45 20.54 H
836.60 -23.36 | 2.26 | -45.66 -0.82 2.15 18.71 38.45 19.74 \%
846.60 -22.75 | 2.26 | -45.56 -0.81 2.15 19.21 38.45 19.24 \%

Frequency: 846.60MHz
Peak ERP(dBmM)= Pyea(-22.75dBm)-P(2.26dB)-Pag(-45.56dB)-G, (-0.81dB)- 2.15dB=19.21dBm
ANALYZER SETTINGS: RBW = VBW = 5MHz
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WCDMA Band IV-EIRP
Limits
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Burst Peak EIRP (dBm)

WCDMA Band IV 30dBm (1W)
Measurement result
Frequency(MHz) | Puea(dBm) | Pg(dB) | Pag(dB) | Ga Antenna Gain(dB) | EIRP(dBm) | Limit(dBm) | Margin(dB) | Polarization
1712.40 -28.04 | 3.66 | -44.10 -5.12 17.52 30.00 12.48 H
1740.00 -26.15 | 4.36 | -44.15 -5.07 18.71 30.00 11.29 Vv
1752.60 -26.87 | 3.85 | -44.14 -5.05 18.47 30.00 11.53 H

Frequency: 1740.00MHz

Peak EIRP(dBM)= Pyea(-26.15dBmM)-P(4.36dB)-Pag(-44.15dB)- G, (-5.07dB)= 18.71dBm
ANALYZER SETTINGS: RBW = VBW = 5MHz
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A.2 EMISSION LIMIT

A.2.1 Measurement Method

The measurements procedures in TIA-603D-2010 are used.

The spectrum was scanned from 30 MHz to the 10th harmonic of the highest frequency generated
within the equipment. The resolution bandwidth is set as outlined in Part 24.238, Part 22.917 and

Part 27.53. The spectrum was scanned with the mobile station transmitting at carrier frequencies

that pertain to low, mid and high channels of WCDMA Band I, WCDMA Band V and WCDMA

Band IV.

The procedure of radiated spurious emissions is as follows:
1. EUT was placed on a 1.5 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 1.5m. The test setup refers to
figure below. Detected emissions were maximized at each frequency by rotating the
EUTthrough 360°and adjusting the receiving antenna polarization. The radiated emission
measurements of all non-harmonic and harmonics of the transmit frequency through the 10th
harmonic were measured with peak detector.

SA

Receiving Antenna

Filter Amplifier

Altenuator

2. The EUT is then put into continuously transmitting mode at its maximum power level during
the test.And the maximum value of the receiver should be recorded as (Pr).
3. The EUT shall be replaced by a substitution antenna.The test setup refers to figure below.

SA Signal
Substitute Generator
Artenna
5 5
= [N ]
ol s L g
Lol eceiving Antenna £
c
i
& g [ Feean | —/
PHE )

In the chamber, ansubstitution 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
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with the radiation pattern of the antenna. A power (Pvea) iS applied to the input of the
substitution antenna, and adjust the level of thesignal generator output until the value of the
receiver reach thepreviously recorded (P;). The power of signhal source (Pwea) is recorded. The
test should be performed by rotating the test item and adjusting the receiving antenna
polarization.

4. The Path loss (Pp) between the Signal Source with the Substitution Antenna and the
Substitution Antenna Gain (G,) should be recorded after test.
A amplifier should be connected in for the test.
The Path loss (Pp) is the summation of the cable loss and the gain of the amplifier.
The measurement results are obtained as described below:
Power(EIRP)=Pyiea-Pp-Ga

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

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

A.2.2 Measurement Limit

Part 24.238 , Part 22.917 and Part 27.53 specify that the powerof any emission outside of the
authorizedoperating frequency ranges mustbe attenuated below the transmittingpower (P) by a
factor of at least 43 + 10log(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.

A.2.3 Measurement Results

Radiated emissions measurements were made only at the upper, middle, and lower carrier
frequencies of WCDMA Band 1l (1852.4 MHz, 1880.0MHz and 1907.6MHz),WCDMA Band
V(826.4MHz, 836.6MHz and 846.6MHz)and WCDMA Band IV(1712.4MHz, 1740MHz and
1752.6MHz). It was decided that measurements at these three carrier frequencies would be
sufficient to demonstrate compliance with emissions limits because it was seen that all the
significant spurs occur well outside the band and no radiation was seen from a carrier in one block
of the WCDMA Band II, WCDMA Band V and WCDMA Band IVinto any of the other blocks. The
equipment must still, however, meet emissions requirements with the carrier at all frequencies
over which it is capable of operating and it is the manufacturer's responsibility to verify this.
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A.2.4 Measurement Results Table
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Frequency Channel Frequency Range Result
WCDMA Band V Low 30MHz-10GHz Pass
Middle 30MHz-10GHz Pass
High 30MHz-10GHz Pass
WCDMA Band I Low 30MHz-20GHz Pass
Middle 30MHz-20GHz Pass
High 30MHz-20GHz Pass
WCDMA Band IV Low 30MHz-20GHz Pass
Middle 30MHz-20GHz Pass
High 30MHz-20GHz Pass
A.2.5 Sweep Table
Working Subrange RBW VBW | Sweep time (s)
Frequency (GHz)
0.03~1 100KHz 300KHz 10
1-2 1 MHz 3 MHz 2
WCDMA Band V 2~5 1 MHz 3 MHz 3
5~8 1 MHz 3 MHz 3
8~10 1 MHz 3 MHz 3
0.03~1 100KHz 300KHz 10
1-2 1 MHz 3 MHz 2
2~5 1 MHz 3 MHz 3
5~8 1 MHz 3 MHz 3
WCDMA Band Il
8~11 1 MHz 3 MHz 3
11~14 1 MHz 3 MHz 3
14~18 1 MHz 3 MHz 3
18~20 1 MHz 3 MHz 2
0.03~1 100KHz 300KHz 10
1-2 1 MHz 3 MHz 2
2~5 1 MHz 3 MHz 3
5~8 1 MHz 3 MHz 3
WCDMA Band IV
8~11 1 MHz 3 MHz 3
11~14 1 MHz 3 MHz 3
14~18 1 MHz 3 MHz 3
18~20 1 MHz 3 MHz 2
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WCDMA BAND Il Mode Channel 9262/1852.4MHz
Peak
Frequency(MHz | Pyea(dBm | Path | Antenn EIRP(dBm Limit Margin(dB | Polarizatio
) ) Loss | a Gain ) (dBm) ) n
3703.33 -52.02 5.89 | -8.48 -49.43 -13.00 36.43 H
5553.36 -56.31 7.12 | -10.59 -52.84 -13.00 39.84 H
7453.55 -61.17 8.27 |-12.14 -57.30 -13.00 44.30 \Y
9225.54 -62.37 9.18 |-13.24 -58.31 -13.00 45.31 Vv
10.0
11097.86 -61.33 8 -13.18 -58.23 -13.00 45.23 H
10.9
12959.43 -53.77 5 -13.48 -51.25 -13.00 38.25 H
WCDMA BAND Il Mode Channel 9400/1880MHz
Peak
Frequency(MHz | Pyea(dBm | Path | Antenn EIRP(dBm Limit Margin(dB | Polarizatio
) ) Loss | a Gain ) (dBm) ) n
3757.72 -50.45 5.87 | -8.56 -47.76 -13.00 34.76 H
5569.10 -65.67 7.14 | -10.59 -62.22 -13.00 49.22 \Y
7357.72 -63.20 8.15 | -12.03 -59.32 -13.00 46.32 \Y
9204.77 -61.88 9.21 |-13.22 -57.87 -13.00 44.87 \Y
10.0
11266.01 -61.07 . -13.15 -57.99 -13.00 44.99 H
13215.26 -54.10 11.08 | -13.80 -51.38 -13.00 38.38 \Y
WCDMA BAND Il Mode Channel 9538/1907.6MHz
Peak
Frequency(MHz | Pyea(dBm | Path | Antenn EIRP(dBm Limit Margin(dB | Polarizatio
) ) Loss | a Gain ) (dBm) ) n
3816.99 -49.73 593 | -8.64 -47.02 -13.00 34.02 H
5725.27 -48.79 7.23 | -10.55 -45.47 -13.00 32.47 H
7607.45 -62.36 8.33 |-12.29 -58.40 -13.00 45.40 H
9537.16 -60.73 9.31 |-13.36 -56.68 -13.00 43.68 Y
10.2
11511.35 -60.35 5 -13.10 -57.50 -13.00 44.50 \Y
13408.51 -53.10 11.17 | -14.07 -50.20 -13.00 37.20 H
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WCDMA BAND V Mode Channel 4132/826.4MHz
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Frequency(MHz) | Pyea(dBm) Path Anterma Correction Peak Limit Margin(dB) | Polarization
Loss Gain (dB) ERP(dBm) | (dBm)

1648.56 -60.75 3.90 |-5.23 2.15 -61.57 -13.00 48.57 H

2482.97 -63.86 479 | -6.05 2.15 -64.75 -13.00 51.75 H

3304.81 -64.75 557 |-7.73 2.15 -64.74 -13.00 51.74 H

4140.97 -66.02 6.17 | -9.04 2.15 -65.30 -13.00 52.30 \%

4957.53 -62.87 6.73 | -9.86 2.15 -61.89 -13.00 48.89 \%

5752.21 -62.20 7.25 | -10.55 2.15 -61.05 -13.00 48.05 \%

WCDMA BAND V Mode Channel 4183/836.6MHz

Frequency(MHz) | Pyea(dBm) Path Anterma Correction Peak Limit Margin(dB) | Polarization
Loss Gain (dB) ERP(dBm) | (dBm)

2510.80 -57.77 479 |-6.12 2.15 -58.59 -13.00 45.59 \%

3390.05 -68.35 5.63 | -7.94 2.15 -68.19 -13.00 55.19 H

4181.53 -62.80 6.18 | -9.08 2.15 -62.05 -13.00 49.05 H

5025.01 -62.30 6.77 |-9.94 2.15 -61.28 -13.00 48.28 \%

5878.76 -63.60 7.36 |-10.52 2.15 -62.59 -13.00 49.59 \%

6693.76 -63.72 7.75 |-11.23 2.15 -62.39 -13.00 49.39 \%

WCDMA BAND V Mode Channel 4233/846.6MHz

Frequency(MHz) | Pyea(dBm) Path Antehna Correction Peak Limit Margin(dB) | Polarization
Loss Gain (dB) ERP(dBm) | (dBm)

1865.10 -65.08 416 |-4.84 2.15 -66.55 -13.00 53.55 \%

2491.76 -59.08 477 | -6.08 2.15 -59.92 -13.00 46.92 H

3333.20 -61.93 5.56 |-7.80 2.15 -61.84 -13.00 48.84 \%

4283.64 -62.43 6.29 |-9.18 2.15 -61.69 -13.00 48.69 H

5174.38 -63.39 6.85 |-10.14 2.15 -62.25 -13.00 49.25 \%

6031.89 -59.33 7.47 |-10.53 2.15 -58.42 -13.00 45.42 \%
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WCDMA BAND IV Mode Channel 1312/1712.4MHz
Peak
Frequency(MHz | Pyea(dBm | Path | Antenn EIRP(dBm Limit Margin(dB | Polarizatio
) ) Loss | a Gain ) (dBm) ) n
3422.96 -63.79 5.64 | -8.02 -61.41 -13.00 48.41 \Y
5140.55 -56.33 6.88 | -10.10 -53.11 -13.00 40.11 H
6984.45 -64.61 8.03 | -11.58 -61.06 -13.00 48.06 H
8631.99 -60.33 8.88 | -13.03 -56.18 -13.00 43.18 H
10250.03 -60.07 9.67 | -13.00 -56.74 -13.00 43.74 Vv
104
12004.99 -53.68 . -13.00 -51.15 -13.00 38.15 \Y
WCDMA BAND IV Mode Channel 1450/1740MHz
Peak
Frequency(MHz | Pyeo(dBm | Path | Antenn EIRP(dBm Limit Margin(dB | Polarizatio
) ) Loss | a Gain ) (dBm) ) n
3626.46 -64.23 5.83 | -8.38 -61.68 -13.00 48.68 H
5702.79 -64.30 7.21 | -10.56 -60.95 -13.00 47.95 \Y
7029.58 -61.66 8.02 |-11.64 -58.04 -13.00 45.04 H
8773.00 -65.01 8.96 | -13.05 -60.92 -13.00 47.92 H
10433.37 -60.16 9.72 | -13.07 -56.81 -13.00 43.81 H
10.6
12286.10 -55.47 2 -13.11 -52.98 -13.00 39.98 H
WCDMA BAND IV Mode Channel 1513/1752.6MHz
Peak
Frequency(MHz | Pyea(dBm | Path | Antenn EIRP(dBm Limit Margin(dB | Polarizatio
) ) Loss | a Gain ) (dBm) ) n
3554.74 -64.33 5.70 |-8.28 -61.75 -13.00 48.75 H
5197.23 -63.55 6.94 |-10.18 -60.31 -13.00 47.31 Y
7033.07 -61.74 8.02 |-11.64 -58.12 -13.00 45.12 H
8745.55 -62.47 8.98 | -13.05 -58.40 -13.00 45.40 Y
10484.87 -58.27 9.74 | -13.09 -54.92 -13.00 41.92 H
10.6
12266.15 -57.05 3 -13.11 -54.57 -13.00 41.57 H
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A.3 FREQUENCY STABILITY

A.3.1 Method of Measurement

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. Measure the carrier frequency at room temperature.

2. Subject the EUT to overnight soak at -30°C.

3. With the EUT, powered via nominal voltage, connected to the CMU200 and in a simulated call
on mid channel of WCDMA Band II, WCDMA Band V, and 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.

4. Repeat the above measurements at 10°C increments from -30°C to +50°C. Allow at least 1 1/2
hours at each temperature, unpowered, before making measurements.

5. 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 1 1/2 hours unpowered, to allow any
self-heating to stabilize, before continuing.

6. Subject the EUT to overnight soak at +50C.

7. 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.

8. Repeat the above measurements at 10 C decrements from +50°C to -30°C. Allow at least 1 1/2
hours at each temperature, unpowered, before making measurements.

9. Atall temperature levels hold the temperature to +/- 0.5°C during the measurement procedure.

A.3.2 Measurement Limit

A.3.2.1 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 manufacturer. This
transceiver is specified to operate with an input voltage of between 3.6VDC and 4.4VDC, with a
nominal voltage of 3.84VDC. 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. For the purposes of measuring frequency stability these voltage limits are to be used.
A.3.2.2 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
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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.

A.3.3 Measurement results

WCDMA Band II
Frequency Error vs Voltage

Voltage(V) Frequency error(Hz) Frequency error(ppm)
3.6 -7 0.004
3.84 -10 0.005
4.4 -7 0.004

Frequency Error vs Temperature

temperature(C)

Frequency error(Hz)

Frequency error(ppm)

-30 -9 0.005
-20 5 0.003
-10 7 0.004

0 6 0.003
10 6 0.003
20 -4 0.002
30 -6 0.003
40 -5 0.003
50 -9 0.005

WCDMA Band V
Frequency Error vs Voltage

Voltage(V) Frequency error(Hz) Frequency error(ppm)
3.6 5 0.005
3.84 3 0.004
4.4 -4 0.005

Frequency Error vs Temperature

temperature(C)

Frequency error(Hz)

Frequency error(ppm)

-30 -4 0.004
-20 -7 0.008
-10 3 0.003

0 -16 0.019
10 4 0.005
20 -3 0.004
30 -5 0.006
40 -3 0.003
50 -4 0.005




(llgll\,

WCDMA BandIV
Frequency Error vs Voltage
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Voltage(V) Frequency error(Hz) Frequency error(ppm)
3.6 -8 0.005
3.84 -5 0.003
4.4 -4 0.002

Frequency Error vs Temperature

temperature(C)

Frequency error(Hz)

Frequency error(ppm)

-30 -4 0.002
-20 -7 0.004
-10 -6 0.004

0 -7 0.004
10 -8 0.005
20 -7 0.004
30 -7 0.004
40 -8 0.005
50 -9 0.005
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A.4 OCCUPIED BANDWIDTH

Reference

FCC: CFR Part 2.1049(h)(i)

A.4.1 Occupied Bandwidth Results

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 the US
Cellular/PCS frequency bands. The table below lists the measured 99% BW. Spectrum analyzer
plots are included on the following pages.

The measurement method is from KDB 971168 4.2:

a) The spectrum analyzer center frequency is set to the nominal EUT channel center frequency.
The frequency span for the spectrum analyzer shall be set wide enough to capture all modulation
products including the emission skirts (i.e., two to five times the OBW).

b) The nominal IF filter bandwidth (3 dB RBW) shall be in the range of 1 to 5 % of the anticipated
OBW, and the VBW shall be at least 3 times the RBW.

c) Set the reference level of the instrument as required to keep the signal from exceeding the
maximum input mixer level for linear operation. In general, the peak of the spectral envelope must
be at least 10log (OBW / RBW) below the reference level.

d) Set the detection mode to peak, and the trace mode to max hold.

e) Use the 99 % power bandwidth function of the spectrum analyzer and report the measured
bandwidth.

WCDMA Band 11(99% BW)

Frequency(MHz) Occupied Bandwidth (99% BW)( MHz)
1852.4 4.167
1880.0 4.167
1907.6 4.183
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WCDMA Band 1l
Channel 9262-Occupied Bandwidth (99% BW)

Ref 25 dBm Att 30 dB
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NS < 20
f

Date: A.APR.2017 14:3R8:07

Channel 9400-Occupied Bandwidth (99% BW)

Ref 25 dBm Att 30 dB

Z

Date: A.APR.2017 14:3R8:40
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Channel 9538-Occupied Bandwidth (99% BW)

Ref 25 dBm Att 30 dB

No. 117Z260075-GTEO2
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L
f

Date: A.APR.2017 14:39:17
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WCDMA Band 1V(99% BW)
Frequency(MHz) Occupied Bandwidth (99% BW)( MHz)
1712.4 4.167
1740.0 4.167
1752.6 4.167
WCDMA Band IV
Channel 1312-Occupied Bandwidth (99% BW)
® RBW 50 kHz
2 m T T ' ) ‘ “
wwwuw“lﬁbN\A“A“‘V”Vudv MA“J“WﬁﬂﬁhtAJWﬂMAA\J\
Channel 1450-Occupied Bandwidth (99% BW)
® BW 50 kHz
’ v ’ ‘ ‘, ) ; “
N"WW'WM R PO
*’“ r Nz
f; \\

Center

NDate: A.APR.2017 15:04:02
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Channel 1513-Occupied Bandwidth (99% BW)

Ref 25 dBm Att 30 dB

No. 117Z260075-GTEO2
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]

Date: A.APR.2017 15:04:37
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WCDMA Band V(99% BW)
Frequency(MHz) Occupied Bandwidth (99% BW)( MHz)
826.4 4.167
836.6 4.135
846.6 4.167
WCDMA Band V
Channel 4132-Occupied Bandwidth (99% BW)
® RBW 50 kHz
| oo L] e
M\\ _ ., P PO
Channel 4183-Occupied Bandwidth (99% BW)
® BW 50 kHz
MMMWWMW RS S

ilil
5
m >
3 |
*
T T
—

1 MHz/

836.6 MHz

NDate: A.APR.2017 15:31:44
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Channel 4233-Occupied Bandwidth (99% BW)

Ref 25 dBm Att 30 dB

No. 117Z260075-GTEO2
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N <

Date: A.APR.2017 15:32:20
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A5 EMISSION BANDWIDTH

Reference
FCC: CFR Part 22.917(b), 24.238(a), 27.53(h)

A.5.1Emission Bandwidth Results
The emission bandwidth is defined as the width of the signal between two points, one below the carrier

center frequency and one above the carrier center frequency, outside of which all emissions are

attenuated at least 26 dB below the transmitter power.

WCDMA Band Il
Frequency(MHz) Emission Bandwidth ( MHz)
1852.4 4.73
1880.0 4.73
1907.6 4.74
WCDMA Band I
Channel 9262-Emission Bandwidth
® *RBW 50 kHz
b [~ ]

<=
5
o
3 |
T

enter 1.8524 GHz 1 MHz/ Span 10

Date: A.APR.2017T 14:40:27
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Channel 9400-Emission Bandwidth

® “RBW 50 kHz Marker 1 [T1
“VBW 200 kHz 1 :
:

Ref 25 dBm Att 50 dB SWT 5 ms

i [ 2]
TArst A .
N W I*MN\/\.\_\

-6
Center 1.88 GHz 1 MHz/ Span 10 MHz
NDate: A.APR.2017 14:41:37
Channel 9538-Emission Bandwidth
® *RBW 50 kHz Marker 1 [T1
* VBW 200 kHz
Ref 25 dBm Att 50 dB SWT 5 ms 90822
E 1]
L] =
me/\f""w\d\lvv‘ J\/\W\\‘ B
1o i

Center 1.9076 GHz 1 MHz/ Span 10 MHz

Date: A.APR.2017 14:42:47
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Emission Bandwidth ( MHz)

WCDMA Band IV
Frequency(MHz)
1712.4 4.73
1740 4.73
1752.6 4.74

WCDMA Band IV
Channel 1312-Emission Bandwidth

® *RBW 50 kHz 1 ker 1 1
*VBW 200 kHz 14.9¢ E
Ref 25 dBm Att 50 dB SWT 5 ms . 5
ndB 11 g4.00
2 T T T °TE
v e ot =
R g T.710044231 ¢C
19
1.7124 GH 1 MHz/ Span 10 MHz

Center

NDate: A.APR.2017 15:05:48
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Channel 1450-Emission Bandwidth

® “RBW 50 kHz Marker 1 [T1
“VBW 200 kHz 15.42
:

Ref 25 dBm Att 50 dB SWT 5 ms
1]
\A,/MJ\MW '
MWJ\MJ M R .
mp |2 B

Center 1.74 GHz 1 MHz/ Span 10 MHz

Date: A.APR.2017 15:06:57

Channel 1513-Emission Bandwidth

® “RBW 50 kHz Marker 1 [T1
“VBW 200 kHz 15. ¢
:

Ref 25 dBm Att 50 dB SWT 5 ms

Fac

Center 1.7526 GHz 1 MHz/ Span 10 MHz

Date: A.APR.2017 15:08:07
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Emission Bandwidth ( MHz)

WCDMA Band V
Frequency(MHz)
826.40 4.73
836.60 4.68
846.60 4.70

WCDMA Band V
Channel 4132-Emission Bandwidth

® *RBW 50 kHz 1 ke 1 1
*VBW 200 kHz 1
Ref 25 dBm Att 50 dB SWT 5 ms 5. 38461
ndB 11 g4.00
2 T T T °TE
(PPN IR mp i =
.45 iB
826.4 MH 1 MHz/ Span 10 MHz

Center

NDate: A.APR.2017 15:33:31
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Channel 4183-Emission Bandwidth

® “RBW 50 kHz Marker 1 [T1
“VBW 200 kHz 1 J
8 5000 T
: :

Ref 25 dBm Att 50 dB SWT 5 ms

R o 7 759

1 MHz/ Span 10 MHz

Date: A.APR.2017 15:34:41

Channel 4233-Emission Bandwidth

® “RBW 50 kHz Marker 1 [T1
“VBW 200 kHz 1 :
8 5000 T
:

Ref 25 dBm Att 50 dB SWT 5 ms

:
Lo = - 0 SO
/Hw M\ N
1o 7 759 T
mp [2 4B

Center 846.6 MHz 1 MEz/ Span 10 MHz

Date: A.APR.2017 15:35:51
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A.6  BAND EDGE COMPLIANCE

Reference
FCC: CFR Part 22.917(b), 24.238(a), 27.53(h).

A.6.1 Measurement limit

On any frequency outside frequency band of the US Cellular/PCS spectrum, the power of any
emission shall be attenuated below the transmitter power (P, in Watts) by at least 43+10Log (P)
dB. For all power levels +30 dBm to 0 dBm, this becomes a constant specification limit of -13 dBm.
According to KDB 971168 6.0, a relaxation of the reference bandwidth is often provided for
measurements within a specified frequency range at the edge of the authorized frequency
block/band. This is often implemented by permitting the use of a narrower RBW (typically limited to
a minimum RBW of 1% of the OBW) for measuring the out-of-band emissions without a
requirement to integrate the result over the full reference bandwidth.

A.6.2 Measurement result

WCDMA Band IT
LOW BAND EDGE BLOCK-A (WCDMA Band II)-Channel 9262

® *RBW 50 kHz
*VBW 200 kHz
Ref 25 dBm *Att 20 dB *SWT 800 ms
N S VNS
— | ot
/

Date: A.APR.2017 14:42:58
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HIGH BAND EDGE BLOCK-C (WCDMA Band IT) —Channel 9538

RBW 50 kHz 10Tl

W 200 kHz

\& * VB E
*Att 20 dB *SWT 800 ms ] 00 E

Ref 25 dBm
2
S RNy
4
SVl PN SO
Lt |
00 k spa MH

Center

Date: A.APR.2017 14:4R8:04
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WCDMA Band IV
LOW BAND EDGE BLOCK-A (WCDMA Band IV)-Channel 1312

RBW 50 kHz

\& *VBW 200 kHz - E
Ref 25 dBm *Att 20 dB *SWT 800 ms 00 E
. |
NS NS N
/
2224

/

Date: A.APR.2017 15:08:18

HIGH BAND EDGE BLOCK-C (WCDMA Band IV) —Channel 1513

RBW 50 kHz
W 200 kHz

g “ VB - E
*Att 20 dB *SWT 800 ms 5000 E

Ref 25 dBm
2
e B R e
1 R
A
P —nd
00 k spa MH

Center

Date: A.APR.2017 15:13:25
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WCDMA BandV
LOW BAND EDGE BLOCK-A (WCDMA Band V)-Channel 4132

*RBW 50 kHz

/g> fax
* VBW 200 kHz - Z E
Ref 25 dBm *Att 20 dB *SWT 1 s 824 ) 00 1F
B |
[ESUSSEN SR AN S
1 RMES
/
— )]
824 M 00 k spa MH

Center

Date: A.APR.2017 15:36:02

HIGH BAND EDGE BLOCK-C (WCDMA Band V) —-Channel 4233

RBW 50 kHz

& . .
\& * VBW 200 kHz - 0 E
Ref 25 dBm *Att 20 dB *SWT 800 ms 8 ) 00 1F
[, |
1 RM|
\
———
00 k span 5 MH

Date: A.APR.2017 15:41:08
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A.7 CONDUCTED SPURIOUS EMISSION

Reference

FCC: CFR Part 2.1057, 22.917, 24.238, 27.53(h).

A.7.1 Measurement Method

No. 117260075-GTEO2
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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 the mobile station equipment tested, this equates
to a frequency range of 13 MHz to 9 GHz, data taken from 10 MHz to 25 GHz.

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

conducted emissions testing.

3. According to KDB 971168 6.0, the applicable rule part specifies the reference bandwidth for
measuring unwanted emission levels (typically, 100 kHz if the authorized frequency
band/block is at or below 1 GHz and 1 MHz if the authorized frequency band/block is above 1

GHz)
WCDMA Band II Transmitter
Channel Frequency (MHz)
9262 1852.40
9400 1880.00
9538 1907.60
WCDMA Band IV Transmitter
Channel Frequency (MHz)
1312 1712.40
1450 1740.00
1513 1752.60
WCDMA Band V Transmitter
Channel Frequency (MHz)
4132 826.40
4183 836.60
4233 846.60

A. 7.2 Measurement Limit

Part 24.238, Part 22.917 and Part 27.53(h) 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.
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A.7.3 Measurement result
WCDMA Band II

Channel 9262: 30MHz -1GHz
Spurious emission limit —13dBm.

Ref 5 dBm *Att 20 dB

*RBW 1 MHz

VBW 3 MHz

SWT 2.5 ms

No. 117Z260075-GTEO2
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2297

1l
E

Start 30 MHz 97 MHz/

Date: A.APR.2017 14:50:464

Channel 9262: 1GHz —-2.5GHz
Spurious emission limit —13dBm.

NOTE: peak above the limit line is the carrier frequency.

Ref 5 dBm *Att 20 dB

*RBW 1 MHz

VBW 3 MHz

SWIL 5 ms

stop 1 GHz

[ » ]
F21.%7
mewwww T

Date: A.APR.2017 14:51:14

50 MHz/

Stop 2.5 GHz
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Channel 9262: 2.5GHz -7.5GHz
Spurious emission limit —13dBm.

® *RBW 1 MHz tfarker 1 [T1
VBW 3 MHz -

Ref 5 dBm *Att 20 dB SWT 30 ms
[ 2]
(3397
.
L A TR T P N ALA AN
Rl Ty ) o
Start 2.5 GHz 500 MHz/ Stop 7.5 GHz
Nate: A_APR.2017 14:51:42
Channel 9262: 7.5GHz -10GHz
Spurious emission limit —13dBm.
® *RBW 1 MHz tfarker 1 [T1
VBW 3 MHz -
Ref 5 dBm *Att 20 dB SWT 20 ms 68
[ 2]
ML
‘
W Pl A i A kool o AL Al A gt AR A AV)
Start 7.5 GHz 250 MHz/ Stop 10 GHz

Date: A.APR.2017 14:52:10
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Channel 9262: 10GHz —-15GHz
Spurious emission limit —13dBm.

*RBW 1 MHz

VBW 3 MHz
SWT 30 ms

No.117Z60075-GTEO2

Ref dB *Att 20 dB
5307
LMML\,N b
. WRSPIYE VIRV ¥ Tt TR RYIRUNPYY Lopiahsing
[~-30
L,
-
60
s
s
tart 10 GH 500 MHz/ Stop 15 GHz

Date: A.APR.2017 14:52:38

Channel 9262: 15GHz —20GHz
Spurious emission limit —13dBm.

*RBW 1 MHz
VBW 3 MHz

SWT 30 ms

Ref dB *Att 20 dB
EE
Lignctmas s b st p AL WAVIPRUN TRV R
[~-30
L,
Los
Lec
.
Lo
tart GH 500 MHz/ Stop 20 GHz

Date: A.APR.2017 14:53:06
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Channel 9400: 30MHz -1GHz
Spurious emission limit —13dBm.

® *RBW 1 MHz tfarker 1 [T1
VBW 3 MHz - E

Ref 5 dBm *Att 20 dB SWT 2.5 ms 88 8 8 1F
=

NDate: A.APR.2017 14:53:37
Channel 9400: 1GHz —2.5GHz
Spurious emission limit —13dBm.
NOTE: peak above the limit line is the carrier frequency.
[ 2]
[21.%7
;N;\wt st bttt st dinsd] VIR T e S

Date: A.APR.2017 14:54:05
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Channel 9400: 2.5GHz -7.5GHz
Spurious emission limit —13dBm.

® *RBW 1 MHz tfarker 1 [T1
VBW 3 MHz -

Ref 5 dBm *Att 20 dB SWT 30 ms
[ 2]
(3397
A . \ il ededeadn, WMMMWMW
[ KA NTRRTWV N PR R Wiser SV s A T
Start 2.5 GHz 500 MHz/ Stop H
Nate: A_APR.2017 14:54:33
Channel 9400: 7.5GHz —-10GHz
Spurious emission limit —13dBm.
® *RBW 1 MHz tfarker 1 [T1
VBW 3 MHz - Z
Ref 5 dBm *Att 20 dB SWT 20 ms 570
[ 2]
ML
.
M.MAA Ayl A Alash Al A WMWMW‘M
Start 7.5 GHz 250 MHz/ Stop 10 GHz

Date: A.APR.2017 14:55:00
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Channel 9400: 10GHz —-15GHz
Spurious emission limit —13dBm.

*RBW 1 MHz

VBW 3 MHz

No.117Z60075-GTEO2

Ref dB 20 dB SWT 30 ms
[21.%7
WWWWWMWWMM
NDate: A.APR.2017 14:55:30
Channel 9400: 15GHz —20GHz
Spurious emission limit —13dBm.
Ref dB 20 dB Z'/B:': KUM:\:
3t

Date: A.APR.2017 14:55:58
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Channel 9538: 30MHz -1GHz
Spurious emission limit —13dBm.

® *RBW 1 MHz tfarker 1 [T1
VBW 3 MHz - E

Ref 5 dBm *Att 20 dB SWT 2.5 ms 8 5128 B 1F

NDate: A.APR.2017 14:56:29
Channel 9538: 1GHz —2.5GHz
Spurious emission limit —13dBm.
NOTE: peak above the limit line is the carrier frequency.

® SRBW 1 MHz tarker 1 [T1

[ 2]
[21.%7
(RIS TSP VPR PP AUV NSRWVTY LIV I S e

Date: A.APR.2017 14:56:57
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Channel 9538: 2.5GHz -7.5GHz
Spurious emission limit —13dBm.

® *RBW 1 MHz tfarker 1 [T1
VBW 3 MHz -

Ref 5 dBm *Att 20 dB SWT 30 ms

[~ ]
2297
v
A LA A MU ]
RAROA RIGR T

Start 2.5 GHz 500 MHz/ Stop 7.5 GHz
Nate: A_APR.2017 14:57:25
Channel 9538: 7.5GHz -10GHz
Spurious emission limit —13dBm.
VBW 3 MHz -
Ref 5 dBm *Att 20 dB SWT 20 ms 0.0
[ 2]
ML
g e At g s, Autindnn-nl Lasinwr M
Start 7.5 GHz 250 MHz/ Stop 10 GHz

Date: A.APR.2017 14:57:53
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Channel 9538: 10GHz —15GHz
Spurious emission limit —13dBm.

*Att 20 dB

*RBW 1 MHz

VBW 3 MHz
SWT 30 ms

No.117Z60075-GTEO2

Fosos

Date: A.APR.2017 14:58:21

Channel 9538: 15GHz —20GHz
Spurious emission limit —13dBm.

500 MHz/

*RBW 1 MHz
VBW 3 MHz

SWT 30 ms

Stop 15 GHz

Ref dB *Att 20 dB
22
MWMWW«H WEVTVEVINIVIWT 2
[~-30
L,
-
60
s
oo
tart GH 500 MHz/ Stop 20 GHz

Date: A.APR.2017 14:58:49
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WCDMA Band IV
Channel 1312: 30MHz -1GHz
Spurious emission limit —13dBm.

*Att 20 dB

*RBW 1 MHz larker

VBW 3 MHz
SWT 2.5 ms

No. 117Z260075-GTEO2
Page 54of 70

Ref dB
EE
[F-30
MU A AP AN

Start 30 MHz

Date: A.APR.2017 15:16:06A

Channel 1312: 1GHz -2.5GHz
Spurious emission limit —13dBm.

NOTE: peak above the limit line is the carrier frequency.

97 MHz/

*RBW 1 MHz larker

VBW 3 MHz
SWT 5 ms

stop 1 GHz

Ref dB *Att 20 dB
2 Ul [ oot M)
WWWWW T
L,
—

oo
Lo
oo

oo

tart H 150 MHz/ Stop 2.5 GHz

Date: A.APR.2017 15:16:34
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Channel 1312: 2.5GHz -7.5GHz
Spurious emission limit —13dBm.

*RBW 1 MHz

VBW 3 MHz

No.117Z60075-GTEO2

Ref dB *Att 20 dB SWT 30 ms
2 ]
[21.%7
L Y L s b MMWW
v g A I A A e
Start 2.5 GH 500 MHz/ Stop H
NDate: A.APR.2017 15:17:02
Channel 1312: 7.5GHz -10GHz
Spurious emission limit —13dBm.
VBW 3 MHz
Ref dB *Att 20 dB SWT 20 ms
[21.%7
MWW» AN it gt rptn A NAN LA b AR AP

Date: A.APR.2017 15:17:30

250 MHz/

Stop 10 GHz
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Channel 1312: 10GHz -15GHz
Spurious emission limit —13dBm.

*RBW 1 MHz
VBW 3 MHz

No.117Z60075-GTEO2

Ref 5 dBm *Att 20 dB SWT 30 ms
[21.%7
ot ot st bt ARSI sttt WAL AN
Start 10 GHz 500 MHz/ Stop 15 GHz
NDate: A.APR.2017 15:17:58
Channel 1312: 15GHz —20GHz
Spurious emission limit —13dBm.
VBW 3 MHz 1
Ref 5 dBm *Att 20 dB SWT 30 ms
[21.%7
mwmwwwww P i
[~-30
Start 15 GHz 500 MHz/ Stop 20 GHz

Date: A.APR.2017 15:1R8:26
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Channel 1450: 30MHz -1GHz
Spurious emission limit —13dBm.

® *RBW 1 MHz tfarker 1 [T1
VBW 3 MHz - E

Ref 5 dBm *Att 20 dB SWT 2.5 ms 1F

Al N, W, .JNM

NDate: A.APR.2017 15:18:57
Channel 1450: 1GHz —2.5GHz
Spurious emission limit —13dBm.
NOTE: peak above the limit line is the carrier frequency.
® SRBW 1 MHz tarker 1 [T1
[ 2]
ML

Date: A.APR.2017 15:19:24



No. 117Z260075-GTEO2
Page 58of 70

(||I§I|\!

Channel 1450: 2.5GHz -7.5GHz
Spurious emission limit —13dBm.

® *RBW 1 MHz tfarker 1 [T1
VBW 3 MHz -

Ref 5 dBm *Att 20 dB SWT 30 ms
[ 2]
[21.%7
L
| sdladbirty L A e AMWM
AT AN JARE PR
Start 2.5 GHz 500 MHz/ Stop 7.5 GHz
NDate: A.APR.2017 15:19:54
Channel 1450: 7.5GHz —10GHz
Spurious emission limit —13dBm.
® *RBW 1 MHz tfarker 1 [T1
VBW 3 MHz -
Ref 5 dBm *Att 20 dB SWT 20 ms
[ 2]
[21.%7
‘
Yt LT R IOTY [ZURT WEATY. P2 o ! WMWW
Start 7.5 GHz 250 MHz/ Stop 10 GHz

Date: A.APR.2017 15:20:22
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Channel 1450: 10GHz —-15GHz
Spurious emission limit —13dBm.

*RBW 1 MHz tarker

VBW 3 MHz

No.117Z60075-GTEO2

Ref dB 20 dB SWT 30 ms
[21.%7
WWWM%MMMMW
NDate: A.APR.2017 15:20:50
Channel 1450: 15GHz —20GHz
Spurious emission limit —13dBm.
Ref dB 20 dB Z:: zUM:\:
[21.%7
WMMWMMWMWWWWMWWU«WT

Date: A.APR.2017 15:21:18
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Channel 1513: 30MHz -1GHz
Spurious emission limit —13dBm.

® *RBW 1 MHz tfarker 1 [T1
VBW 3 MHz - )1 d

Ref 5 dBm *Att 20 dB SWT 2.5 ms 1F
TDF
[F-30 T
v A bt Rt AN M4 AMAAM—;'.MAM»AMMWMJ‘
il TP TN
L,
EXT
-5 3
-6
-8
90
Start 30 MHz 97 MHz/ Stop 1 GHz

Date: A.APR.2017 15:21:49

Channel 1513: 1GHz —2.5GHz
Spurious emission limit —13dBm.
NOTE: peak above the limit line is the carrier frequency.

® “RBW 1 MHz tarker 1 [T1
VBW 3 MHz 3 E

Ref 5 dBm *Att 20 dB SWT 5 ms E
22
oF
I Lot ML A
et bl bty WAL AAN
L,
Exr
L. .
60
s
oo
start 1 GHz 150 MHz/ Stop 2.5 GHz

Date: A.APR.2017 15:22:17
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Channel 1513: 2.5GHz -7.5GHz
Spurious emission limit —13dBm.

® *RBW 1 MHz tfarker 1 [T1
VBW 3 MHz -

Ref 5 dBm *Att 20 dB SWT 30 ms
397
v
oAy \ s, las AR AN Ao
A~ NIRRT v i
L,
ExT
F-s
F-sc
s
50
Start 2.5 GHz 500 MHz/ Stop 7.5 GHz

Date: A.APR.2017 15:22:45

Channel 1513: 7.5GHz -10GHz
Spurious emission limit —13dBm.

® *RBW 1 MHz tfarker 1 [T1
VBW 3 MHz -

Ref 5 dBm *Att 20 dB SWT 20 ms

Fosos

Start 7.5 GHz 250 MHz/ Stop 10 GHz

Date: A.APR.2017 15:23:13
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Channel 1513: 10GHz -15GHz
Spurious emission limit —13dBm.

® *RBW 1 MHz tfarker 1 [T1
VBW 3 MHz -

Ref 5 dBm *Att 20 dB SWT 30 ms

[ 2]
[21.%7
T T It M TP PRPIE DUSIT] VY. S RS

Start 10 GHz 500 MHz/ Stop 15 GHz
Nate: A_APR.2017 15:23:42
Channel 1513: 15GHz —20GHz
Spurious emission limit —13dBm.
/ *RBW 1 MHz dar r 1 Tl
\& VBW 3 MHz -
Ref 5 dBm *Att 20 dB SWT 30 ms 8 500
[ 2]
[21.%7
WWMWWW A 0 IRV TIRVI W AGRY I PV
Start 15 GHz 500 MHz/ Stop 20 GHz

Date: A.APR.2017 15:24:10
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WCDMA Band V

Channel 4132: 30MHz -1GHz

Spurious emission limit —13dBm.

NOTE: peak above the limit line is the carrier frequency.

® “RBW 1 MHz tarker 1 [T1
VBW 3 MHz

Ref 5 dBm *Att 20 dB SWT 2.5 ms 82518

[ 2]
ML
P s A A, AU A AR TUAANIR A e s A WW—J\WJ \\AJMMWM
Start 30 MHz 97 MHz/ Stop 1 GH
NDate: A.APR.2017 15:43:50
Channel 4132: 1GHz — 2.5GHz
Spurious emission limit —13dBm.
/ *RBW 1 MHz lar r 1 Tl
Ref 5 dBm *Att 20 dB SWT 5 ms
[ 2]
[21.%7
L T R T T o e R e
Start 1 GHz 150 MHz/ Stop 2.5 GHz

Date: A.APR.2017 15:44:18
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Channel 4132: 2.5GHz -7.5GHz
Spurious emission limit —13dBm.

® *RBW 1 MHz tfarker 1 [T1
VBW 3 MHz -

Ref 5 dBm *Att 20 dB SWT 30 ms

Fosos

ot W”‘I \ oo o e A A s A

Start 2.5 GHz 500 MHz/ Stop 7.5 GHz

Date: A.APR.2017 15:44:464

Channel 4132: 7.5GHz — 10GHz
Spurious emission limit —13dBm.

® *RBW 1 MHz tfarker 1 [T1
VBW 3 MHz -

Ref 5 dBm *Att 20 dB SWT 20 ms
5397

1

v
WAt sty ol bl Ao A st A
L,

—

oo
Lo
oo
oo
start 7.5 GHz 250 MHz/ Stop 10 GHz

Date: A.APR.2017 15:45:14
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Channel 4183: 30MHz -1GHz
Spurious emission limit —13dBm.
NOTE: peak above the limit line is the carrier frequency.

® *RBW 1 MHz tfarker 1 [T1
VBW 3 MHz

Ref 5 dBm *Att 20 dB SWT 2.5 ms

Start 30 MHz 97 MHz/ stop 1 GHz

Date: A.APR.2017 15:45:45

Channel 4183: 1GHz — 2.5GHz
Spurious emission limit —13dBm.

® *RBW 1 MHz tfarker 1 [T1
VBW 3 MHz ~30.0

Ref 5 dBm *Att 20 dB SWT 5 ms
. WWMM
LAY A SR A AN bl A AN AL Ao L LA+
L.
EXT
F-s
I-s0
-8
-90
Start 1 GHz 150 MHz/ Stop 2.5 GHz

Date: A.APR.2017 15:46:13
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Channel 4183: 2.5GHz -7.5GHz
Spurious emission limit —13dBm.

® *RBW 1 MHz tfarker 1 [T1
VBW 3 MHz -

Ref 5 dBm *Att 20 dB SWT 30 ms
[ » ]
[21.%7
pun Aty \ Ithrag ik, AMMW/WWM
b o TN (A v
L,
Exr
-
60
s
oo
Start 2.5 GHz 500 MHz/ Stop 7.5 GHz
NDate: A.APR.2017 15:46:42
Channel 4183: 7.5GHz — 10GHz
Spurious emission limit —13dBm.
® *RBW 1 MHz farker 1 [T1
VBW 3 MHz -
Ref 5 dBm *Att 20 dB SWT 20 ms 88141
[ » ]
[21.%7
v
mewmwm A, o st AL AN Ao i
L,
Exr
-
60
s
oo
start 7.5 GHz 250 MHz/ Stop 10 GHz

Date: A.APR.2017 15:47:10
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Channel 4233: 30MHz -1GHz
Spurious emission limit —13dBm.
NOTE: peak above the limit line is the carrier frequency.

® *RBW 1 MHz tfarker 1 [T1
VBW 3 MHz

Ref 5 dBm *Att 20 dB SWT 2.5 ms 110 £

s

!
’

Nate: A_APR.2017 15:47:41
Channel 4233: 1GHz — 2.5GHz
Spurious emission limit —13dBm.
[ 2]
[21.%7
74 :n . m MWMNWWWWMMMWWMMM

Date: A.APR.2017 15:4R8:00
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Channel 4233: 2.5GHz -7.5GHz
Spurious emission limit —13dBm.

® “RBW 1 MHz
VBW 3 MHz

No.117Z60075-GTEO2

Ref 5 dBm *Att 20 dB SWT 30 ms
F5197
v
A N Y T
oty AW LN A AAT Tt
L,
-
60
s
oo
Start 2.5 GHz 500 MHz/ Sstop "

Date: A.APR.2017 15:4R8:37

Channel 4233: 7.5GHz — 10GHz
Spurious emission limit —13dBm.

® “RBW 1 MHz
VBW 3 MHz

Ref 5 dBm *Att 20 dB SWT 20 ms

Fosos

TV SOV LN S VT RYLYI ST PTWLVTY THEVERITY N FEY WLV SYES U

Start 7.5 GHz 250 MHz/

Date: A.APR.2017 15:49:05

Stop 10 GHz
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A.8 PEAK-TO-AVERAGE POWER RATIO

Reference

FCC: CFR Part 24.232 (d), 27.50(a)

The peak-to-average power ratio (PAPR) of the transmitter output power must not exceed 13 dB.
The PAPR measurements should be made using either an instrument with complementary
cumulative distribution function (CCDF) capabilities to determine that PAPR will not exceed 13 dB
for more than 0.1 percent of the time or other Commission approved procedure. The measurement
must be performed using a signal corresponding to the highest PAPR expected during periods of
continuous transmission.

According to KDB 971168 5.7.1:

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

b) Set resolution/measurement bandwidth = signal’ s occupied bandwidth;

c) Set the number of counts to a value that stabilizes the measured CCDF curve;

d) Set the measurement interval to 1 ms

e)Record the maximum PAPR level associated with a probability of 0.1%

A.8.1 Measurement limit
not exceed 13 dB

A.8.2 Measurement results

WCDMA Band lI
Measurement result
CH Frequency(MHZz) PAPR(dB)
WCDMA 9262 1852.4 3.942
(Band I1) 9400 1880.0 3.782
9538 1907.6 3.814
WCDMA Band IV
Measurement result
CH Frequency(MHZz) PAPR(dB)
WCDMA 1312 1712.4 3.686
(Band 1V) 1450 1740.0 3.878
1513 1752.6 3.782
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China National Accreditation Service for Conformity Assessment

LABORATORY ACCREDITATION CERTIFICATE
(Registration No. CNAS L0570 )

Telecommunication Technology Labs,
Academy of Telecommunication Research, MIIT
No.52, Huayuan North Road, Haidian District, Beijing, China
No.51, Xueyuan Road, Haidian District, Beijing, China
TCL International E City, No. 1001 Zhongshanyuan Road, Nanshan
District, Shenzhen, Guangdong Province
is accredited in accordance with ISO/IEC 17025:2005 General Requirements
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for the Competence of Testing and Calibration Laboratories(CNAS-CLO1
Accreditation Criteria for the Competence of Testing and Calibration
Laboratories) for the competence to undertake testing and calibration service as
described in the schedule attached to this certificate.

The scope of accreditation is detailed in the attached schedule bearing the
same registration number as above. The schedule form an integral part of this
certificate.

Date of Issue: 2015-11-13
Date of Expiry: 2017-06-19
Date of Initial Accreditation: 1998-07-03

[?
Signed on behalf of China National Accreditation Service for Conformity Assessment K }/‘

China National Accreditation Service for Conformity Assessment(CNAS) is authorized by Certification and Accreditation
Administration of the People’ s Republic of China (CNCA) to operate the national accreditation schemes for conformity
assessment. CNAS is a signatory of the International Laboratory Accreditation Cooperation Mutual Recognition Arrangement
(ILAC MRA) and the Asia Pacific Laboratory Accreditation Cooperation Mutual Recognition Arrangement (APLAC MRA).
The validity of the certificate can be checked on CNAS website at http://www.cnas.org.cn/english/find: ditedbody/index.shtml

*»**END OF REPORT***



