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Test Result Certification

Applicant’s name:

Dongguan SmartTrack Electronic Technology Co., Ltd.

Address:

No0525, Jinxing Road, Juhui E Valley High Tech Industrial Park,
Dongguan, Guangdong, China.

Manufacture's Name:

Dongguan SmartTrack Electronic Technology Co., Ltd.

Address:

No0525, Jinxing Road, Juhui E Valley High Tech Industrial Park,
Dongguan, Guangdong, China.

Product name: GPS Tracker
Trademark: N/A
TK318, TK309, TK312, TK315, GT02E, W208, W408, W608,
Model name: W808
Standards: FCC Part 22 Subpart H

FCC Part 24 Subpart E

Test Procedure:

FCC Part 2
ANSI TIA-603-D: 2010
KDB 971168 D01 v02r02

This device described above has been tested by Shenzhen Microtest Co., Ltd. and the test results show that
the equipment under test (EUT) compliance with the FCC requirements. And it is applicable only to the tested
sample identified in the report.

Tested by: Z{ e s Su
Leo Su Sept. 03, 2018
Reviewed by: L:; ,f:ug.}/ﬁ’f?
Blue Zheng Sept. 03, 2018
Approved by: M C//l@l/\
Smith Chen Sept. 03, 2018
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1 General description
1.1 Feature of equipment under test (EUT)

Product name: GPS Tracker
Trade name: N/A
Model name: TK318, TK309, TK312, TK315, GT02E, W208, W408, W608, W808

All the model are the same circuit and RF module, except the model

Model difference:
No..

GSM 850:TX824.2MHz~848.8MHz,RX869.2MHz~893.8MHz

PCS 1900:TX1850.2MHz~1909.8MHz,RX1930.2MHz~1989.8MHz

Frequency range: WCDMA Band I11:TX1852.4MHz~1907.6MHz/
RX1932.4MHz~1987.6MHz;

WCDMA Band V: TX826.4MHz~846.6MHz RX871.4MHz~891.6MHz

Modulation type: GMSK for GSM/GPRS; .
QPSK for WCDMA bands;
Power class: Multi-Class12
Only 4 timeslots are used for GPRS
Multislot class: The Tablet PC has One SIM Card socket
Antenna type: PIFA Antenna
Antenna gain: 1.1dBi
Hardware version: V01
Software version: TO1
Power supply: N/A
Battery: DC 3.7V/150mAh
Adapter information: N/A
Tel:(86-755)88850135 Fax: (86-755) 88850136 http://www.mtitest.com E-mail: mti@51mti.com
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1.2 Test frequency channel

Freéq;r(]aorllcy Frequency Channel Frequency(MHz)
Low 128 824.2
GSM 850 Middle 190 836.6
High 251 848.8
Low 512 1850.2
GSM 1900 Middle 661 1880
High 810 1909.8
Low 9262 1852.4
WCDMA Band Il Middle 9400 1880
High 9538 1907.6
Low 4132 826.4
WCDMA Band V Middle 4183 836.6
High 4233 846.6

1.3 EUT operation mode

During testing, RF test program provided by the manufacture to control the Tx operation followed
the test requirement. The EUT is configured to transmit continuously (duty cycle > 98 %) at the
maximum power control level.

1.4 Test conditions

During the measurement the environmental conditions were within the listed ranges:
- Temperature: 20°C~30°C
- Humidity: 30%~70%
- Atmospheric pressure: 98kPa~101kPa

1.5 Testing site

Test Site Shenzhen Microtest Co., Ltd.

No0.102A & 302A, East Block, Hengfang Industrial Park, Xingye
Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China

FCC Registration No.: 448573

Test Site Location

1.6 Ancillary equipment list

Equipment Model S/N Manufacturer Certificate type
DC power supply QJ3020E 015170 QJE /
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1.7 Measurement uncertainty

Measurement Uncertainty for a Level of Confidence of 95 %, U=2xUc(y)

RF frequency 1x10-7

RF power, conducted +1dB

Conducted emission(150kHz~30MHz) +25dB

Radiated emission(30MHz~1GHz) +4.2dB

Radiated emission (above 1GHz) +4.3dB

Temperature +1 degree
Humidity 5%
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2 Summary of Test Result

Iltem FCC Part No. Description of Test Result
1 2'10;1'2’.22322'?(:1)3(&); Maximum output power Pass
2 2'104212’. 22322'?(:1)3(61); Peak to average power radio(PAPR) Pass
3 2.1046, 22.913(a); Transmitter Radiated Power Pass

24.232(c) (EIRP/ERP)
4 2'103252232é?t)1)7(b ) Occupied Bandwidth Pass
5 2'102411322328?57(6‘); Conducted spurious emissions Pass
6 2'102411522325?57@; Spurious emissions at band edge Pass
7 2.103131322328.?;)7(&); Radiated spurious emissions Pass
8 2'1022522325'355; Frequency Stability Pass
Tel:(86-755)88850135 Fax: (86-755) 88850136 http://www.mtitest.com E-mail: mti@51mti.com
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3 Test facilities and accreditations
3.1 Test laboratory

Test Laboratory Shenzhen Microtest Co., Ltd
No0.102A & 302A, East Block, Hengfang Industrial Park,
Location Xingye Road, Xixiang, Bao'an District, Shenzhen,

Guangdong, China
FCC Registration No.: 448573

FCC Registration
No.:

3.2 Environmental conditions

Temperature: 20°C~30°C
Humidity 30%~70%
Atmospheric

98kPa~101kPa

pressure

3.3 Measurement uncertainty

Measurement Uncertainty for a Level of Confidence of 95 %, U=2xUc(y)

RF frequency 1x10-7
RF power, conducted +1dB
Conducted emission(150kHz~30MHz) +25dB
Radiated emission(30MHz~1GHz) +4.2dB
Radiated emission (above 1GHz) +4.3dB
Temperature +1 degree
Humidity +5%

3.4 Test software

Software _
Manufacturer Model Version
Name
RF Test System Farad LZ-RF Lz Rf 3A3
Tel:(86-755)88850135 Fax: (86-755) 88850136 http://www.mtitest.com E-mail: mti@51mti.com
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4 List of test equipment
Equipment Equipment Manufactur Model Serial No. Calibration Due date
No. Name er date
Spectrum .
MTI-E001 Analyzor Agilent E4407B | MY41441082 | 2017/09/18 | 2018/09/17
CMU 200
MTI-Eo2 | universalradio | Rohde&schw | ~\iyo00 | 114587 | 2017/09/18 | 2018/09/17
communication arz
tester
MTI-E004 | EMI Test Receiver ROhdaeiSChW ESPI 1000314 | 2017/09/18 | 2018/09/17
MTI-E006 Broadband schwarabeck | VU-B916 872 2017/09/18 | 2018/09/17
antenna 3
MTI-EQQ7 Horn antenna schwarabeck BBI;ngZ 1201 2017/09/18 | 2018/09/17
MTI-E014 amplifier America 8447D 3113A06150 | 2017/09/18 | 2018/09/17
Conduction
MTI-E015 | Immunity Signal | Schloder | CDG6000 126A113;43/20 2017/09/18 | 2018/09/17
Generator
Coupled
MTI-E016 decoupling Schloder CDA = | A2210332120 | 5417/00/18 | 2018/09/17
M2/M3 15
network
MTI-E032 | Comprehensive | Rohde&schw | ~\nysog | 124102 | 2017/09/13 | 2018/09/12
test instrument arz
MTI-E034 amplifier Agilent 8449B | 3008A02400 | 2018/05/22 | 2019/05/21
MTI-E040 iﬂiﬁ;rzuerp Agilent NOO20A | MY49100060 | 2017/09/05 | 2018/09/04
MTI-E041 Signal generator Agilent N5182A | MY49060455 | 2017/09/23 | 2018/09/22
MTI-E042 Agae'ggrz't%?a' Agilent E4421B | GB40051240 | 2017/09/23 | 2018/09/22
MTI-E043 Power probe Dare RPR3006 | 16100054SN | 41 7/09/29 | 2018/00/28
Instruments W 016
MTI-E047 | 10dB attenuator | Mini-Circuits | UNAT-10+ 15542 2017/09/24 | 2018/09/23
MTI-E049 spectrum Rohde&schw | op a9 100019 | 2017/09/18 | 2018/09/17
analyzer arz
MTI-E050 PSG Signal Agilent E8257D | MY46520873 | 2017/09/24 | 2018/09/23
generator
Active Loop EMZB
MTI-EO51 | Antenna 9kHz - | Schwarzbeek 00044 2017/09/26 | 2018/09/25
1519 B
30MHz
Chengdu
MTI-E052 18-40GHz step Micro | Z-NAI8- | 1608001 | 2017/09/18 | 2018/09/17
amplifier 40G-21
Technology
MTI-E053 15-40G Antenna | Schwarzbeek BBH(')A‘QN BBHggl?OS 2017/09/18 | 2018/09/17
MTI-B046 | DC power supply QJE QJ3020E 015170 | 2017/09/18 | 2018/09/17

Note: the calibration interval of the above test instruments is 12 months and the calibrations are
traceable to international system unit (SI).
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5 Test Result

5.1 Maximum output power and peak to average ratio
5.1.1  Limit

For FCC 22.913: The ERP of mobile transmitters and auxiliary test transmitters must not exceed 7
Watts.

For FCC 24.234: Mobile and portable stations are limited to 2 watts EIRP and the equipment must
employ a means for limiting power to the minimum necessary for successful communications. In
measuring transmissions in this band using an average power technique, the peak-to-average ratio
(PAR) of the transmission may not exceed 13dB.

5.1.2 Test method

For Conducted output power:

1.Use a universal radio communication tester, the output power of EUT was measured at the
antenna terminal. The path loss was calibrated and entered as an offset into the test equipment.

2. The EUT was configured to transmit on maximum power by the radio communication tester.
3. Measured the peak and average powers.

For EIRP & ERP:

1.In many cases, the RF output power limits for licensed digital transmission devices is specified in
terms of effective radiated power (ERP) or equivalent isotropic radiated power (EIRP). Typically,
ERP is specified when the operating frequency is less than or equal to 1 GHz and EIRP is specified
when the operating frequency is greater than 1 GHz. Both are determined by adding the transmit
antenna gain to the conducted RF output power with the primary difference between the two being
that when determining the ERP, the transmit antenna gain is referenced to a dipole antenna (i.e.,
dBd) whereas when determining the EIRP, the transmit antenna gain is referenced to an isotropic
antenna (dBi).

2.The relevant equation for determining the ERP or EIRP from the conducted RF output power
measured using the guidance provided above is:

ERP/EIRP = Pyeas + GT - LC
where:

ERP/EIRP = effective or equivalent radiated power, respectively (expressed in the same units as Pweas,
typically dBW or dBm);

PMeas = measured transmitter output power or PSD, in dBm or dBW;

GT = gain of the transmitting antenna, in dBd (ERP) or dBi (EIRP);

dBd (ERP)=dBi (EIRP) -2.15 dB

LC = signal attenuation in the connecting cable between the transmitter and antenna, in dB.

For devices utilizing multiple antennas, KDB 662911 provides guidance for determining the effective
array transmit antenna gain term to be used in the above equation.

Tel:(86-755)88850135 Fax: (86-755) 88850136 http://www.mtitest.com E-mail: mti@51mti.com
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5.1.3 Test Result

For Conducted output power:

Output Power for GSM850

Mode Frequency(MHz) Maximum Burst average Power(dBm)
824.2 32.77
GSM850 836.6 32.68
848.8 32.24

Mode Frequency(MHz) Maximum Burst average Power(dBm)
824.2 31.76
G(ZRSSISSO 836.6 31.04
848.8 31.24
824.2 31.84
G(F;Rsslgso 836.6 31.72
848.8 31.43
GPRS850 824.2 31.21
(3 Slot) 836.6 31.07
848.8 31.12
GPRS850 824.2 31.88
(4 Slot) 836.6 31.75
848.8 31.69

Output Power for PCS1900

Mode Frequency(MHz) Maximum conducted Power(dBm)
1850.2 32.17
GSM1900 1880 32.09
1909.8 32.11

Mode Frequency(MHz) Maximum conducted Power(dBm)
1850.2 30.89
Glle g&,?)oo 1880 30.77
1909.8 31.17
1850.2 30.72
GTZR ;t?)oo 1880 30.85
1909.8 31.02
1850.2 31.04
Glz; ;t?)oo 1880 30.57
1909.8 30.83
1850.2 31.77
G'zf;})?)oo 1880 30.71
1909.8 30.85

Tel:(86-755)88850135 Fax: (86-755) 88850136 http://www.mtitest.com E-mail: mti@51mti.com
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Output Power for WCDMA BAND Il
Mode Frequency(MHz) Maximum Average Output Power(dBm)

1852.4 29.70

WCDRMMAC1900 1880 2917
1907.6 29.84

1852.4 28.55

SISDPR 1880 28.04
1907.6 28.45

1852.4 28.85

S bes 1880 28.77
1907.6 28.82

1852.4 28.81

oot 1880 28.74
1907.6 28.69

1852.4 28.85

o) 1880 28.80
1907.6 28.77

1852.4 26.53

et 1880 26.70
1907.6 26.96

1852.4 26.65

oot 1880 26.61
1907.6 26.42

1852.4 26.55

oot 1880 26.59
1907.6 26.71

1852.4 26.83

ool 1880 26.57
1907.6 26.69
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Output Power for WCDMA BAND V
Mode Frequency(MHz) Maximum Average Output Power(dBm)
826.4 23.84
chm/é 850 836.6 24.90
846.6 25.70
826.4 23.13
sjsthZtAl 836.6 23.86
846.6 24.47
826.4 23.46
STJf)tE;Z?Z 836.6 23.74
846.6 23.25
826.4 23.57
ij)tzzbé 836.6 23.90
846.6 23.16
826.4 23.34
s'lﬁféztﬁ 836.6 23.95
846.6 23.25
826.4 20.14
sjsbt%ZtAl 836.6 20.27
846.6 20.86
826.4 20.51
sjsbt%ZtAz 836.6 20.03
846.6 20.62
826.4 20.71
sjsbt%ZtAs 836.6 20.22
846.6 20.45
826.4 20.32
s'lﬁfézt’l 836.6 20.11
846.6 20.67
Tel:(86-755)88850135 Fax: (86-755) 88850136 http://www.mtitest.com E-mail: mti@51mti.com
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For EIRP & ERP:

For GSM 850
SG Ga
Frequency . Pcl Antenna | Correction ERP ERP
Polarization Level Gain
(MHz) (dBm) (dB) (dB) (dB) (dBm) (W)
824.2 H 32.74 0.39 1 2.15 31.20 1.3183
836.6 H 32.63 0.35 1.1 2.15 31.23 1.3274
848.8 H 32.81 0.32 1.2 2.15 31.54 1.4256
824.2 \ 32.53 0.39 1 2.15 30.99 1.2560
836.6 \' 32.49 0.35 1.1 2.15 31.09 1.2853
848.8 \ 32.68 0.32 1.2 2.15 31.41 1.3836
For GPRS 850
SG Ga
Frequency . Pcl Antenna | Correction ERP ERP
Polarization Level Gain
(MH2z) (dBm) (dB) (dB) (dB) (dBm) (W)
824.2 H 31.09 0.39 1 2.15 29.55 0.9016
836.6 H 31.41 0.35 1.1 2.15 30.01 1.0023
848.8 H 31.52 0.32 1.2 2.15 30.25 1.0593
824.2 V 31.68 0.39 1 2.15 30.14 1.0328
836.6 V 31.29 0.35 1.1 2.15 29.89 0.9750
848.8 V 31.37 0.32 1.2 2.15 30.10 1.0233
For GSM 1900
SG Ga
Frequency L Pcl Antenna EIRP EIRP
Polarization Level Gain
(MH2) (dBm) (dB) (dB) (dBm) (W)
1850.2 H 30.38 0.47 1.58 29.91 0.9795
1880 H 30.17 0.47 1.72 29.70 0.9333
1909.8 H 30.05 0.46 1.85 29.59 0.9099
1850.2 \% 30.41 0.47 1.58 29.94 0.9863
1880 \Y/ 30.03 0.47 1.72 29.56 0.9036
1909.8 Vv 30.24 0.46 1.85 29.78 0.9506
For GPRS 1900
SG Ga
Frequency o Pcl Antenna EIRP EIRP
Polarization Level Gain
(MH2z) (dBm) (dB) (dB) (dBm) (W)
1850.2 H 29.43 0.47 1.58 28.96 0.7870
1880 H 29.34 0.47 1.72 28.87 0.7709
1909.8 H 29.19 0.46 1.85 28.73 0.7464
1850.2 \V/ 29.27 0.47 1.58 28.80 0.7586
1880 \; 29.09 0.47 1.72 28.62 0.7278
1909.8 \V/ 29.17 0.46 1.85 28.71 0.7430
Tel:(86-755)88850135 Fax: (86-755) 88850136 http://www.mtitest.com E-mail: mti@51mti.com
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For WCDMA BAND I

SG Ga
Frequency — Pcl Antenna EIRP EIRP
Polarization Level Gain
(MH2z) (dBm) (dB) (dB) (dBm) (W)
1852.4 H 22.63 0.47 1.58 22.16 0.1644
1880 H 22.45 0.47 1.72 21.98 0.1578
1907.6 H 21.97 0.46 1.85 21.51 0.1416
1852.4 \V/ 22.41 0.47 1.58 21.94 0.1563
1880 \V/ 22.36 0.47 1.72 21.89 0.1545
1907.6 \V/ 21.96 0.46 1.85 21.50 0.1413
For WCDMA BAND V
SG Ga
Frequency L Pcl Antenna ERP EIRP
Polarization Level Gain
(MH2z) (dBm) (dB) (dB) (dBm) (W)
826.4 H 22.42 1 2.15 20.88 0.1225
836.6 H 22.36 1.1 2.15 20.96 0.1247
846.6 H 22.34 1.2 2.15 21.07 0.1279
826.4 \Y/ 22.15 1 2.15 20.61 0.1151
836.6 V 22.12 1.1 2.15 20.72 0.1180
846.6 V 22.08 1.2 2.15 20.81 0.1205
Tel:(86-755)88850135 Fax: (86-755) 88850136 http://www.mtitest.com E-mail: mti@51mti.com
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5.2 Peak to average power ratio (PAPR)
5.2.1  Limit

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.

5.2.2 Test method

The EUT was connected to Spectrum Analyzer and Base Station via power divider.

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

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

Set the measurement interval to 1 ms.

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

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;

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

d) Set the measurement interval as follows:

1) for continuous transmissions, set to 1 ms,

2) for burst transmissions, employ an external trigger that is synchronized with the EUT burst timing sequence,
or use the internal burst trigger with a trigger level that allows the burst to stabilize and set the measurement
interval to a time that is less than or equal to the burst duration.

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

Tel:(86-755)88850135 Fax: (86-755) 88850136 http://www.mtitest.com E-mail: mti@51mti.com
Address: No.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China



http://www.mtitest.com/
mailto:mti@51mti.com

Microtest

ﬁg;ml] *ﬁ ;D'IJ] - Page 17 of 47 - Report No.: MTi180828E126

5.2.3 Test Result

Cellular Band

Modes GSM850 GSM1900
Channel 128 190 251 512 661 810
(Low) (Mid) (High) (Low) (Mid) (High)
Frequency(MHz) 824.2 836.6 848.8 1850.2 1880 1909.8
Peak-to-Average
Ratio 9.29 9.27 9.44 9.18 8.81 9.39
(dB)
Cellular Band
Modes GPRS850 GPRS1900
Channel 128 190 251 512 661 810
(Low) (Mid) (High) (Low) (Mid) (High)
Frequency(MHz) 824.2 836.6 848.8 1850.2 1880 1909.8
Peak-to-Average
Ratio 9.21 9.17 8.68 9.03 8.92 9.22
(dB)

Cellular Band

Modes WCDMA BAND Il WCDMA BAND V
Channel 9262 9400 9538 4132 4183 4233
(Low) (Mid) (High) (Low) (Mid) (High)
Frequency(MHz) 1852.4 1880 1907.6 826.4 836.6 846.6

Peak-to-Average
Ratio 3.01 2.73 2.90 1.99 1.95 1.85
(dB)
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Test plot
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Test plot
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(WCDMA BAND V)
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5.3 Occupied bandwidth
5.3.1 Test method

1. The EUT was directly connected to the spectrum analyzer and Base station via power splitter as
show in the block diagram above.

2. The resolution bandwidth of the Spectrum Analyzer is set to at least 1% of the occupied
bandwidth.

3. The low, middle and high channels are selected to perform tests respectively.

4. Set the frequency range of the Spectrum Analyzer suitably to capture the waveform; search peak;
make a line whose value is 26dB lower than the peak; mark two points which the line intersected
the waveform at; finally record the delta of the two points as the occupied bandwidth and the
plot.

5. Set the Spectrum Analyzer Occupied bandwidth function to measure the 99% occupied
bandwidth.

5.3.2 Test result

Channel F(r:ehqaunennecly 26dB emission bandwidth 99% occupied bandwidth
(MH2) (MH2z) (MH2z)
GSM 850
128 824.2 0.3169 0.24774
190 836.6 0.3126 0.24354
251 848.8 0.3243 0.24798
GPRS 850
128 824.2 0.3073 0.24380
190 836.6 0.3187 0.24652
251 848.8 0.3192 0.24794
GSM 1900
512 1850.2 0.3169 0.24811
661 1880 0.3208 0.24779
810 1909.8 0.3168 0.24660
GPRS 1900
512 1850.2 0.3127 0.24413
661 1880 0.3160 0.24594
810 1909.8 0.3228 0.24519
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WCDMA Band I

9262 1852.4 4.672 4.1607

9400 1880 4.687 4.1725

9538 1907.6 4.657 41671
WCDMA Band V

4132 826.4 5.291 4.4048

4183 836.4 5.547 4.3498

4233 846.6 5.611 4.2321
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GSM 850 — 824.2MHz
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Agitem Spectrum Analyzer - Occupied W
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WCDMA Band Il — 1852.4MHz

WCDMA Band V -826.4MHz
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WCDMA Band Il — 1907.6MHz

WCDMA Band V —-846.6MHz

1.907600000 GHz
un
B

MIFGain:Low

Ref Offset 11 dB.

10 dBidiv Ref 40.00 dBm
Log

AvglHold> 10110

Radio Device: BTS

Frequency

MIFGain:Low

1.807600000 GHz:

Center Freq

Radio Device: BTS

Frequency

s

CF Step
Center 1,908 GHz Span6MHz|, %70
#Res BW 100 kHz #VBW 300 kHz Sweep 1ms
Occupied Bandwidth Total Power 34.1dBm FreqOffset
4.1671 MHz OHz
Transmit Freq Error -5.635 kHz OBW Power 99.00 %
% dB Bandwidth 4.657 MHz x dB -26.00 dB

sTaTUS,

Ref Offset 11 dB.
10 dBidiv Ref 40.00 dBm
Log
Center Freq
846,500000 MHz
CF Step
Center 846.6 MHz Span6MHz|, %70
#Res BW 100 kHz #VBW 300 kHz Sweep 1ms
Occupied Bandwidth Total Power 34.3dBm FreqOffset
4.2321 MHz OHz
Transmit Freq Error -4.836 kHz OBW Power 99.00 %
% dB Bandwidth 5.611 MHz x dB -26.00 dB

sTaTUS)

Note: all modes of EUT have been tested; only the data of worst case mode is reported.
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5.4 Conducted spurious emissions
5.4.1 Limits

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

5.4.2 Test method

1, The EUT was directly connected to the spectrum analyzer and Base station via power splitter as
show in the block diagram above.

2, Spectrum Setting:
Frequency bellow 1 GHz: RBW=100 kHz, VBW=300 kHz.
Frequency above 1 GHz: RBW=1 MHz, VBW=3 MHz.

3, The low, middle and high channels of each band and mode’s spurious emissions for 30 MHz to
10" Harmonic were measured by Spectrum analyzer.

5.4.3 Testresult

Tel:(86-755)88850135 Fax: (86-755) 88850136 http://www.mtitest.com E-mail: mti@51mti.com
Address: No.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China



http://www.mtitest.com/
mailto:mti@51mti.com

Microtest
i gk ]|

GSM 850

- Page 26 of 47 - Report No.: MTi1l80828E126

Low Channel — 30MHz-1GHz Low Channel =1GHz - 10GHz

[ e —r— — :
RE S0G SENCE [N y. CEEE el = Fi
Avg Type: Log-Pur Frequency Trig: Fres Run =5 l e
PHO-Foet Trig: Free Run AvglHold> 1001100 e SF FRERP
IFGain;Law BAtten: 35 dB - Auto Tune
Ref Offset 11 dB Mkr1 824.19 MHZ Mo Tuns Ref Offset 11 dB MKk 1649 1GHZ
ods Ref 35,00 dBm 33.805 dBm)| 19 g Ref 27.00 dBm -20.654 dBm
Log —_—
Center Freq| Center Freq
616.000000 MHz| 6500000000 GHz
¢ | |
StartFreq| StartFreq
30000000 MHz| 1.000000000 GHz
| . I . LY — L StopFreq| 1 1 1 StopFreq
1000000000 GHz | | 10,000000000 GHz
'Start 30.0 MHz Stop 1.0000 GHz, P 'Start 1.000 GHz Stop 10.000 GH:
#Res BIW 100 kHz #VBW 300 kHz Sweep 92.8ms (8001 pts)| . CF Step) #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 15.5 ms (3001 pts) CF Step)
In_ T S L S I ST (Ao Wan [ Fncton [ FUNCToNwAb =] PNCTON veLse ] Man
N ! 824.19 MHz 33,806 dBm 16491 GHz 20664 dBm fute
R ' 59842MHz 46063 9Bm 2 oHe -
2 Freq Offset] i Freq Offset
8 aHz H oHz
7 6
L 7
3 H
i i
12 11
sa sams
ez sans,

Middle Channel-30MHz-1GHz Middle Channel-1GHz - 10GHz

[T —— TR ERERC e
RL 3 500 AT [ J N -~ e Fi
enter Freq 515.000000 MHz fug Type: Log-Pur bl enter Freq 5. c i
I - PHo: Fast o Trig: Frae Run P wasari
Weninow T SAmen; #hten: 26 dB et
Auto Tune
RefONeet 11 48 Mkr1 836,56 MHZ Auto Tune Ref Offset 11 08 Mkr1 1,872 8 GHz
10ds/div__Ref 27.00 dBm 33.007 dBm)| lgsdsm «__Ref 27.00 dBm - m
Log 1 P
T T Center Freq| CenterFreq
515000000 MHz| 6500000000 GHz
1 1 I
StartFreq| (] StartFreq
| 30000000 MHz| 1000000000 GHz
& o0 |k I ,
o . : o e 5 StopFreq - + - Stop Freq
! ] ! 1,000000000 GHzZ | | 10.000000000 GHz.
Start 30.0 MHz Stop 1.0000 GHz CF St Start 1.000 GHz Stop 10.000 GH:
HRes BW 100 kHz #VBW 300 kHz Sweep 92.8 ms (3001 pts) 47.000000 Mﬂ; #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 15.5 ms (3001 pts) CF Step.
QueAluocelieeal L L Ancian ] AUNCTION wiDTH Auto Man [ Fuscrion [ FUNCTION wiDTR ] FUNCTION vaLE ] Man|
RERE 83656 MHz 33007 dBm 16728GHz  22.103 dBm —
LR 83656 MHz 33,007 dBm 2 oHz —dBm
& Freq Offset | i Freq Offset
H 0 Hz 5 OHz
I i
]
s H
1 1
1
12 1
s starus
= stans

High Channel-30MHz-1GHz High Channel-1GHz - 10GHz

Asilent Specirm Anolyzer - Swept SA e = 5w = —
RL RE 500 AL [ A G CF = e = h Frequency
enter Freq 515.000000 MHz Aug Type: Log-Pur | 55| Frequensy Trig: Free Run
o Fast et FPPPP IFGainLow ~ #Atten: 26 dB AutoT
uto Tune
RefOffset 11 48 MKr1 848.80 MHz)| ~ AteTune Ref Offset 11 B Mkr1 1.697 & GHz
10 de/div  Ref 27.00 dBm 32.283 dBm| lggasm v Ref 27.00 dBm -23.714 dBm
Log 9 2
i 1 CenterFreq) T I T Center Freq
515,000000 MHz, T T 5.500000000 GHz
| [ StartFreq) [y | | | StartFreq
30000000 MHz} 1.000000000 GHz!
‘ ] I . .
i JETa e Stop Freq| Stop Freq
| 1.000000000 GHz| 5 10.000000000 GHz|
Start 30,0 MHz Stop 1.0000 GHz cren Start 1.000 GHz Stop 10.000 GH:
#Res BIW 100 kHz #VBW 300 kHz Sweep 92.8ms (8001 pts)| . CFSLOP #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 15.5 ms (3001 pts) CF Step)
Posfumeelindal s T e Ao uto Man T T T AT [t Man
N 1 f 848,80 MHz 32283 dBm 16975 GHz -23.714 dBm
2 N 1 f 848.80 MHz 32283 dBm aHz ~dBm
& FreqOffset] FreqOffset
5 OHz 0Hz
]
7
8
9
10
1"
12
s s
s j—
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GSM 1900

Low Channel — 30MHz-12GHz Low Channel =12GHz - 20GHz

SENGE:INT)| D4:47-30PM Awg 23, 2018 F 50 2 C SENGE:INT)| K D4:54:30PM Awg 23, 2018
TRACE Frequency iCenter Freq 16.000000000 GHz Pir TRACE Frequency
THO: Trig: Free Run hled THO: Fast Trig: Free Run hled

IFGainLow #htten: 26 4B oerj PRPPP IFGain:Low #htten: 26 d TP PPPPP

Rer Offeet 1148 MKr1 1.850 8 GHZ Auto Tune Rer Offeet 1148 Mkr1 18.989 GHZ] Auto Tune
1065/ Ref 27,00 dBm 31.091 dB 1065/ Ref 27.00 dBm -35.928 dB
og 1 og

Center Freq| T T T T T Center Freq|
6.015000000 GHz T T T T T 16.000000000 GHz
StartFreq| | | | | | StartFreq|
30.000000 MHz. Y 12.000000000 GHz

/- ! | o2 ! ! ! | !
__,.,-o&Ld‘—“' 4 b S Ry e ia.
1 Stop Freq, 1 Stop Freq,

20000000000 GHz

12.000000000 GHz
Start 30 MHz Stop 12.000 GH; Start 12.000 GHz Stop 20.000 GH;
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 20.3ms (8001 pts)| . CFStep #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 20.3ms (8001 pts)| - CFStep
5 ) U Man 5 ) ST Man
18608 GHz 31.091 dBm 19989 GHz -35.928 dBm
74020 GHz 38616 dBm 18989 GHz <36.928 dBm
Freq Offset Freq Offset
0 Hzj 0 Hzj

sTaTus,

sTatus

Middle Channel- 30MHz-12GHz Middle Channel-12GHz - 20GHz

Agitem Spectrum Analyzer -5 Agilent Spectrum Analyzer - Swept SA
kL 3 [ sene 1T AL OFF M52 57PM g2, 2018 kL B[00 _ac sene 1T 04:35330°M g3, 2015
[Center Freq 6.015000000 GH: Avg Type: Log-Pur ez Frequancy [Center Freq 16000000000 GHz ez Frequancy
THO: Fast Trig: Free Run TYPR it asnrions THO: Fast Trig: Free Run TYPR it asnrions
IFGainLow #htten: 26 4B oerj PRPPP IFGain:Low #htten: 26 d TP PPPPP
Y Auto Tune Auto Tune
ot Offeet 11 688 MKr1 1.880 8 GHZ ot Offeet 11 688 Mk 17.096 GHZ
1065/ Ref 27.00 dBm 31.035 dB 1065/ Ref 27.00 dBm -36.241 dB
og B og
Center Freq| T T T T T Center Freq|
£.015000000 GHz T T T T T 16.000000000 GHz
| StartFreq| | | | StartFreq|
02 30.000000 MHz 1 12.000000000 GHz
| I} | | | | &%
I ) A s, :
1 Stop Freq, 1 Stop Freq,
12.000000000 GHz | 20000000000 GHz
Start 30 MHz Stop 12.000 GH. CFstep ‘Start 12.000 GHz Stop 20.000 GH. CFstep
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 20.3 ms (3001 pts) 117000000 O #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 20.3 ms (3001 pts) £00.000000 M2
D i e L ERCTURMATE] PR AL Man) S S 00 L 0 Man)
N 18809 GHz 311036 dBm N 1T096GHz  -36.241dBm
2 N 1T T5202GHz 34839 dBm 2 17003GHz 36878 dBm
ﬁ Freq Offset ﬁ Freq Offset
5 0Hz| 5 0Hz|
& &
7 7
8 8
9 9
10 10
1 1
12 12
wsa sTatus wsa —

High Channel- 30MHz-12GHz High Channel-12GHz - 20GHz

[ —— [ ——
kL [ S LGN OFF D5:04:50PM g 23, 2018 L 3 0 C SENSE.INT| £
[Center Freq 6.015000000 GHz Avg Type: Log-Prrr A Frequency Avg Type: Log-Prr Frequency
FHO: Fast 3 Trig: Frea Run AvglHold:> 100100
IFGain:Low IFGainLow #Atten: 40
mef Ofaet 1148 MKr1 1.910 8 GHZ Auto Tune mef Ofaet 1148 Mkr1 16.400 GHZ] Auto Tune
19 e Ref 27.00 dBm 30.133 dB 1o e Ref 38.00 dBm -24.498 dB
1
! Center Freq T Center Freq
6015000000 GHz T 16.000000000 GHz
| StartFreq)| | s StartFreq)|
A2 30.000000 MHz: ‘ 12.000000000 GHz,
| v T I '
t L - Stop Freq - t L t - Stop Freq
12000000000 GHz| ] 1 1 1 1 20.000000000 GHz|
Start 30 MHz Stop 12.000 GH; Start 12.000 GHz Stop 20.000 GH;
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 20.3ms (8001 pts)|  CFStep #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 20.3 ms (8001 pts CF Step
{reerfhobelTeclsil i L L FURCTEN T RURCTION WO THT FUHChon vALUE Ma | [ FUnCTon vaLle ] Man,
N 1T f 18108 GHz 30.133 dBm 16.400 GHz 24,498 dBm
2 N 1T 7389 GHz 37629 dBm 2
i Freq Offset i Freq Offset
g 0 Hzj g 0 Hzj
7 7
8 8
9 9
10 10
1 1
12 12
e samus e =amus
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WCDMA Band I

Low Channel — 30MHz-12GHz Low Channel —=12GHz - 20GHz

Agllent Spectrum Avalyzer - Swepi SA Agllent Spectrum Avalyzer - Swepi SA
[ ; s00 [ ; S0 __ac ST
[Center Freq 6.015000000 GHz Frequency iCenter Freq 16.000000000 GH Frequency
PHO: Fast s PHO: Fast Trig: Frea Run g
IFGain:Law cerlfF FRPRFR IFGainLow #Atten: 26 dB cerfF FRFFE
Y Auto Tune Auto Tune
mef Ofaet 1148 MKr1 1.850 9 GHZ mef Ofaet 1148 Mkr1 17.057 GHZ]
1o e Ref 27,00 dBm 24.703 dB 19 e Ref 27.00 dBm -35.842 dB
! CenterFreq| ! T CenterFreq|
6.015000000 GHz T 16.000000000 GHz
StartFreq| | | StartFreq|
30.000000 MHz . 12.000000000 GHz
i . ot e it
- t L - Stop Freq - t L t - Stop Freq
12.000000000 GHz ] 1 - 1 i 20.000000000 GHz
Start 30 MHz Stop 12.000 GH: P ‘Start 12.000 GHz Stop 20.000 GH: P
ep. ep)
#Res BW 1.0 MHz #VBW 3.0 MHz ‘Sweep 20.3 ms (8001 pts) 147000000 GH #Res BW 1.0 MHz #VBW 3.0 MHz ‘Sweep 20.3 ms (8001 pts) i
I L T e L L FUHCTON WO TR FUNCTO VALLE ] Man I LT e L L FUHCTON WO TR FUNCTG VALLE ] Man
N T 18608 GHz 24703 dBm N T 17,067 GHz 36842 dBm
2 N 1T 119880GHz  41051dBm 2 M 1 f 1T087GHz 36842 dBm
i Freq Offset i Freq Offset
5 0Hz| 5 0Hz|
[ [
7 7
8 8
9 9
10 10
1 1
2 2
= sTatus = status

Middle Channel- 30MHz-12GHz Middle Channel-12GHz - 20GHz

Alent Spoctrum Analyzer - Swept S Aglent Spectrum Analyzer - Swopt SA
kL F 500 SENSE.INT| DH:05:02PM g 22, 2018 £ RL S 508 aC SENSEINT| DH:0SC3SPM g 22, 2018 £
[Center Freq 6.015000000 GHz mace["C5 555 requency iCenter Freq 16.000000000 GHz B requency
FHO: Fast Trig: Frea Run TYPE[Mastons THO: Fast Trig: Frea Run TYPE[Mastons
\FGainlew  #Atten:28 dB et PR WGaintow | #Atten: 26 dB verfF FRFEP
Y Auto Tune Auto Tune
mef Ofaet 1148 MKr1 1.879 4 GHZ mef Ofaet 1148 Mkr1 17.064 GH2Z
19 e Ref 27,00 dBm 25.434 dB 19 e Ref 27.00 dBm -36.531 dB
1
! CenterFreq| ! T CenterFreq|
6.015000000 GHz. - 16.000000000 GHz.
StartFreq StartFreq
. 30.000000 MHz: ’1 12.000000000 GHz,
0 ‘ p——
i "
! 1 1 . Stop Freq| + 1 1 T T Stop Freq)
12000000000 GHz| ] 1 1 1 1 20.000000000 GHz|
Start 30 MHz Stop 12.000 GH: 'Start 12.000 GHz Stop 20.000 GH:
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 20.3ms (8001 pts)| - CFStep #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 20.3 ms (8001 pts CF Step
I L e L L FUHCTON WO TR FUNCTO VALLE ] Man I LT e L L FURCTON WO TR FUNCTO VALLE ] Man,
N 1T f 18784 GHz 25.434 dBm N 1T f 17.064 GHz -365631 dBm
2 N 1T TEI00GHz  41.160 dBm 2 N 1T 17064GHz 36531 dBm
i Freq Offset i Freq Offset
5 0Hz 5 0Hz
6 6
7 7
8 8
s s
10 10
1 1
12 12
nec smamus nec smamus,

High Channel- 30MHz-12GHz High Channel-12GHz - 20GHz

SENGE:INT)| D4:0%42PM g 22, 2018 . FF 50 2 . C SENGE:INT)| D4: 10616 PM g 22, 2018
Freauency Freauency
THO: Fast Trig: Free Run hled THO: Fast Trig: Free Run
WFGainiLow — #htten: 26 45 EEF FRFFF WGaindow — #htten: 26 45
Auto Tune Auto Tune
MKr1 1.906 3 GHz| Mkr1 17.039 GHz
Ref Offset 11 dB Ref Offset 11 dB
10 dBidiv Ref 2?.:10 dBm 25.535 dB 10 dBidiv Ref 2?.:10 dBm -35.557 dB
og 1 og
T T T T Center Freq| T T T T Center Freq|
6015000000 GHz T T T T T 16.000000000 GHz
| StartFreq| | | | | | StartFreq|
. 30.000000 MHz, .I 12000000000 GHz
o 0 | P e
1 Stop Freq, 1 Stop Freq,
12.000000000 GHz | 20000000000 GHz
Start 30 MHz Stop 12.000 GH. CFSte ‘Start 12.000 GHz Stop 20.000 GH. CFSte
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 20.3 ms (3001 pts) 117000000 GH': #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 20.3 ms (3001 pts) 00000000 MH':
I L T v——— e L PR TORLD TR ST L] Man) D o L ERCTURMATR] PHL RO AL ] Man)
1.905 3 GHz 25536 dBm 170389GHz 35567 dBm
2 N 1T 104050GHz 41388 dBm 17038GHz 36667 dBm
ﬁ Freq Offset Freq Offset
5 0Hz| 0Hz|
&
7
8
F]
10
1
12
wsa sTatus wsa —
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WCDMA Band V

Low Channel — 30MHz-9GHz

Agllent Spoctrum Analyzer - .
kL F__ls00 i SENGE.INT) ALl o iasmanz, e
enter Freq 4.515000000 GHz Avg Type: Log-Prir quency
PHO: Fast Trig: Frae Run e
IFGainiLaw — #Atten: 40 dB cerle [
Auto Tune
mef Ofaet 1148 MKr1 827.2 MHZ]
19 e Ref 41.00 dBm 23.678 dB
’1 CenterFreq
4616000000 GHz
StartFreq
t S 30.000000 MHz
| A2
%]
i Ssasbn i "
! I I 1 StopFreq /
] 9.000000000 GHz
Start 30 MHz Stop 9.000 GH: P
ep)
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 15.5 ms (8001 pts] 000000 W2
{reerlhobelTeclsil L L FUNCTEN T RURCTION WO THT FUHChon vALUE Man
TRER 827 2 MHz 23678 dBm
2 M 1 f 58033GHz 27283 dBm
i Freq Offset
5 OHz
&
7
8
9
10
1
12
= sTaTus

Middle Channel-30MHz-9GHz

Agllent Spoctrum Analyzer - Swept 5A
L [z S00_ac SENGE.INT) ALl poariamanz, e
-enter Freq 4.515000000 GHz Avg Type: Log-Pur 56 requency
PHO: Fast Trig: Frae Run TYPE vt
IFGainiLaw — #Atten: 40 dB cerlF FRFER
Auto Tune
mef Ofaet 1148 MKr1 836.2 MHZ]
19 e Ref 41.00 dBm 24.472 dB
¢ Center Freq
4616000000 GHz
StartFreq
t ) 30.000000 MHz
i
RESE——— =
- t L . Stop Freq /
] '5.000000000 GHz|
Start 30 MHz Stop 9.000 GH: P
€|
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 15.5 ms (8001 pts] 000000 W2
{reerfhobelTeclsil L L FURCTEN T RURCTION WO THT FUHChon vALUE Man
N T 836.2 MHz 24472 dBm
2 M 1 f 63023GHz  27.182dBm
i Freq Offset
5 OHz
&
7
8
9
10
1
12
= sTaTus

High Channel-30MHz-9GHz

R 500 _ac & 10:35:38 M Aug 23, 2018
g _30.000000 MHz Avg Ty -Prir Frequency
THO: s AvglHold> 1001100 I
Auto Tune
Ref ffset 11 0B Mkr1 845.1 MHz]
10 deidiv Ref 41.00 dBm 26.001 dB
og
4 T T T T Center Freq
4515000000 GHz
StartFreq
30.000000 MHz
7
s
StopFreq /
5.000000000 GHz
Start 30 MHz Stop 9.000 GH:
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 15.5 ms (3001 pts) . CF Step)
g T o rvar—— et L EACTURATH] PRI AL Man)
N f 845.1 MHz 26,001 dBm
2 f 69626GHz 28696 dBm
ﬁ Freq Offset
5 OHz
6
7
8
F]
10
1
12
wsa sTatus

Note: all modes of EUT have been tested; only the data of worst case mode is reported.
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5.5 Band edge
5.5.1 Limits

The power of any emission outside of the authorized operating frequency ranges must be
attenuated below the transmitting power (P) by a factor of at least 43+10log (P) dB, for all power
levels +30 dBm to 0 dBm, this becomes a constant specification limit of -13 dBm

5.5.2 Test method

The testing follows FCC KDB 971168 v03 Section 6.0.

The EUT was connected to Spectrum Analyzer and Base Station via power divider.

The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator.

The path loss was compensated to the results for each measurement.

The band edges of low and high channels for the highest RF powers were measured.

The RF fundamental frequency should be excluded against the limit line in the operating frequency
band.

The limit line is derived from 43 + 10log(P) dB below the transmitter power P(Watts)

= P(W) - [43 + 10log(P) ] (dB)

=[30 + 10log(P)] (dBm) - [43 + 10log(P) ] (dB)

=-13dBm.

5.5.3 Testresult
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GSM 850 — Left band

Agilent Spectrum Analyzer - Swept SA

RL RF 0@ AC

ALIGN AUTO 114720 M Junz2l, 2018

Center Freq 824.000000 MHz | Avg Type: Log-Pwr TRACE[ D505 6 Frequency
PNO: Far Trig: Free Run TYPE 1]
IFGain:Low #Atten: 26 dB DET|A AAAAA
Auto Tune
Ref Offset 15 dB Mkr1 824.000 MHz
1L%gBrdiv Ref 27.36 dBm -15.89 dBm
Center Freqf
74 W*‘M‘M 824.000000 MHz
7.3 A "
Fﬂ L\h StartFreq(|
268 il 823.500000 MHz
S126 1 jﬂ 1“ -13.00 cim|
m‘ Stop Fregq||
824500000 MHz,
26 v
326 ’M'.w i CF Step
100.000 kHz
JAuto Man
-126 WHN'IVM
525 |t pullief MMW Freq Offset
0 Hz
526
Center 824.0000 MHz Span 1.000 MHz
#Res BW 3.0 kHz #VYBW 10 kHz Sweep 136 ms (1001 pts)
MSG 'STATUS
GSM 850 - Right band

Agilent Spectrum Analyzer, - Swept SA

RL RF S0 AC SENSE:INT] ALIGNAUTO 12:05:24 PM Jun 21, 2018 E
Center Freq 849.000000 MHz | Avg Type: Log-Pwr L NEERET requency
PNO: Far Trig: Free Run TYPE |1l Wit
IFGain:Low #Atten: 26 dB DET|A A A A A A
Auto Tune
Ref Offset 15 dB Mkr1 849.000 MHz
EggBJdiv Ref 25.73 dBm -15.22 dBm
Center Freq|
157 vﬁw 849.000000 MHz
873 ‘Mf
AMJ ‘Ink StartFreq||
427 848.500000 MHz
143 “‘ylﬂl \\ .1 -13.00 dBmj
W‘ﬂ HM stop Freq||
849.500000 MHz
243
34 i CF Step
100.000 kHz
n [Auto Man
-443 WM
o WW@W Freq Offset
0 Hz
543
Center 849.0000 MHz Span 1.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 136 ms (1001 pts)
MSG STATUS
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GSM 1900 — Left band

Agilent Spectrum Analyzer, - Swept SA
RL RF o0& AC SENSEINT] A\ALIGN OFF 04:52:03 PM Aug 23, 2018

Frequency

[Center Freq 1.850000000 GHz | Avg Type: Log-Pwr TRACE[T- 525 5
PNO: Far () Trig: Free Run TPE (1] A
IFGain:Low #Atten: 26 dB DET|A& & A A A A
Ref Offset 11 dB Mkr1 1.850 00 GHz Auto Tune
E%gB!div Ref 25.87 dBm -14.52 dBm

Center Freq||
159 memq 1.850000000 GHz
567 ’ W “.,‘

Mgr ‘“Ph\ StartFreq(|
an 1.843500000 GHz
’1 J‘ \ -13.00 B
7 Ww‘" W'\M“I Stop Freq||
241 N %\m 1.850500000 GHz

-34.1 1 CF Step
100.000 kHz
[Auto Man

-44.1

o WWE“’WWWW Freq Offset

0Hz
£4.1
Center 1.8500000 GHz Span 1.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 136 ms (1001 pts)
MSG STATUS

GSM 1900 - Right band

Agilent Spectrum Analyzer - Swept SA
RL RF S0 AC SEMSEINT) M\ ALIGN OFF PS10:46 PM Aug 23, 2018

[Center Freq 1.910000000 GHz | Avg Type: Log-Pwr TRACE[T -5 5 6 Frequency
PNO: Far 0 1rig:Free Run WFE" 1
IFGain:Low #Atten: 26 dB DET|A A A& A 4
Ref Offset 11 dB Mkr1 1.910 00 GHz Auto Tune
E%SBidiv Ref 26.70 dBm -14.28 dBm
Center Freq(
" WWH'»\' M"‘"LHJ‘% 1.910000000 GHz,
6.70 I{,f" l’\lﬂk
Mﬁ}( m StartFreq(
230 1.909500000 GHz
-133 J’ \ﬂ. ’1 -13.00 dBm|
Mlﬁ L“‘m Stop Freq]|
23 ﬂw . 1.910500000 GHz

B3 CF Step

100.000 kHz
Auto Man
-433 id

“WM'WLMM Fi
533 i Offset
i HJ“W req S

-63.3
Center 1.9100000 GHz Span 1.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 136 ms (1001 pts)
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WCDMA Band Il — Left band

Agilent Spectrum Analyzer, - Swept SA
RL RF o0& AC SENSEINT] A\ALIGN OFF 0359183 PM Aug 22, 2018

[Center Freq 1.850000000 GHz | Avg Type: Log-Pur mACE[ooo5g|  freduency
TYPE | ] ikttt

PNO: Far 0 1hg:Free Run

IFGain:Low #Atten: 26 dB DET|& & A A A A

Mkr1 1.850 00 GHz Auto Tune

Ref Offset 11 dB
E%gB!div Ref 24.50 dBm -16.19 dBm

Mwmw va\k Center Freq||
145 / \\ 1.850000000 GHz,
250
/ \ StartFreq|
se0 1.845000000 GHz
1 -13.00;1.
-16.5
Stop Freq||
1.855000000 GHz
-85 MW L =L
5 o LY CF Step
1.000000 MHz
JAuto Man
A5 5
EEE Freq Offset|
0Hz
EES
Center 1.850000 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.27 ms (1001 pts)

STATUS

WCDMA Band Il — Right band

MSG

Agilent Spectrum Analyzer - Swept SA

L RF S0&  AC M\ ALIGN OFF 5:26PM Aug 22, 2018 E
[Center Freq 1.910000000 GHz | Avg Type: Pur(RMS) TRACE[T -5 35 6 requency
PNO: Far 0 1rig:Free Run Avg|Hold:>100/100 TYFElw 1
IFGain:Low — BAtten: 26 dB LEglA AARA A
Ref Offsct 11 dB Mkr1 1.910 00 GHz Auto Tune
1o geici_Ref 26.39 dBm -14.022 dBm
Center Freq(
164 BE SaA 1.910000000 GHz,
B.39
StartFreq|j
B 1.905000000 GHz|
RET: -13.00 ciBim|
Stop Freq(
1.915000000 GHz|
<236
336 CF Step
1.000000 MHz
JAuto Man
-43B
536 Freq Offset
0Hz
-B3B
Center 1.910000 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.27 ms (1001 pts)
IMSG STATUS
Tel:(86-755)88850135 Fax: (86-755) 88850136 http://www.mtitest.com E-mail: mti@51mti.com
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WCDMA Band V — Left band

Agilent Spectrum Analyzer, - Swept SA

RF o0& AC

A\ALIGN OFF 09:29:24 AM Jan 26, 2018

[Center Freq 824.000000 MHz | Avg Type: Log-Pwr TRACE[T=3 75 6 Frequency
PNO: Far Trig: Free Run TYPE|I1]
IFGain:Low #Atten: 26 dB DET|A& & A A A A
Ref Offsst 20 dB Mkr1 824.000 MHz Auto Tune
E%gB!div Ref 20.78 dBm -17.76 dBm
[TV L S RIS SR Center Freq||
na /M 824.000000 MHz
0780
/ StartFreq||
53 821.500000 MHz,
1 13.00 deim|
-19.2
Stop Freq||
s 826.500000 MHz,
i b tand Vouni] B
WWW
-39.2 CF Step
500.000 kHz,
JAuto Man
432
A52 Freq Offset|
0Hz
5.2
Center 824.000 MHz Span 5.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts)
MSG STATUS

WCDMA Band V — Right band

RL RF S0R  AC SENSE:INT| AN\ ALIGN OFF 02:31:07 &M Jan 26, 2018 Fi
[Center Freq 849.000000 MHz \ Avg Type: Log-Pwr TRACE[T5 5 6 requency
PNO: Far Trig: Free Run TYFElw 1
IFGainLow — BAtten: 26 dB BE]AAASA A
Auto Tune
Ref Offset 20 dB Mkr1 849.000 MHz
1ogeiie_Ref 20.28 dBm -15.94 dBm
b o™ e o g | Center Freq|j
103 oo, m\,\\ 849.000000 MHz
0280
\ StartFreq(|
872 846.500000 MHz
W‘l 13,00 db
-197
Stop Freq||
. T L N 851.500000 MHz
Ty W
7 CF Step
500.000 kHz
JAuto Man
437 —
597 Freq Offset
0 Hz|
697
Center 849,000 MHz Span 5.000 MIHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts)
IMSG STATUS

Note: all modes of EUT have been

Tel:(86-755)88850135
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5.6 Radiated spurious emission
5.6.1 Limit

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

5.6.2 Test method

1. The test system setup as show in the block diagram above.

2. The EUT was placed on an non-conductive rotating platform in an anechoic chamber. The
radiated spurious emissions from 30MHz to 10" harmonious of fundamental frequency were
measured at 3 m with a test antenna and a spectrum analyzer with RBW=1 MHz, VBW=1 MHz,
peak detector settings.

3. During the measurement, the EUT was enforced in maximum power and linked with a base
station. All the spurious emissions at 3m were measured by rotation of the turntable and the test
antenna raised and lowered over a range from 1 to 4 meters in both horizontally and vertically
polarized orientations.

4. When found the maximum level of emissions from the EUT. Remove the EUT and replace it with
substitution antenna. A signal generator was connected to the substitution antenna by a
non-radiating cable. The absolute levels of the spurious emissions were measured by the
substitution.

Spurious emissions in dB=10 log(TX power in Watts/0.001)-the absolute level
Spurious attenuation limit in dB=43+10 log(power out in Watts).

5.6.3 Test setup

Radiated emission test-up frequency below 30MHz

Loop Antenna T

1-4m

EUT
+— M 5 Amplifier

—
D'B‘m Analyzer
I
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Radiated emission test-up frequency 30MHz~1GHz

3m —y ‘
Turntable :

- 1m to 4m
Spectrum \ EOT| .
Analyzer _D_ IO.Sm

| — —

Ground Plane

A

Coaxial Cable

Radiated emission test-up frequency above 1GHz

Turntable 4m
\ [EuT l: A

:!_\r
(&)
> 5

Ambplifier I I Toact Receivar

Tel:(86-755)88850135 Fax: (86-755) 88850136 http://www.mtitest.com E-mail: mti@51mti.com
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i s

5.6.4

Note: All the configuration was tested and only the worse case was reported

Test Result

For GSM850(30MHz — 9GHz)

- Page 37 of 47 -
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GSM850 Low Channel

Frequency| SG Level [Cable Loss| Diatance Argz?nna AbLse?/I:Ite Limit Margin | Polarization
(MHz) (dBm) (dB) (dB) (dBm) (dBm) (dB)
1648.4 -41.40 5.98 3 9.11 -38.27 -13 -25.27 H
2472.6 -46.47 6.84 3 9.56 -43.75 -13 -30.75 H
1648.4 -37.87 5.98 3 9.11 -34.74 -13 -21.74 \Y
2472.6 -42.50 6.84 3 9.56 -39.78 -13 -26.78 Y

GSM850 Middle Channel

Frequency| SG Level [Cable Loss| Diatance A'EZ?nna AbLZ(\)llglte Limit Margin | Polarization
(MHz) (dBm) (dB) (dB) (dBm) (dBm) (dB)
1673.2 -39.61 5.98 3 9.11 -36.48 -13 -23.48 H
2509.8 -42.11 6.84 3 9.56 -39.39 -13 -26.39 H
1673.2 -34.97 5.98 3 9.11 -31.84 -13 -18.84 \%
2509.8 -38.17 6.84 3 9.56 -35.45 -13 -22.45 Y

GSM850_ High Channel

Frequency| SG Level |[Cable Loss| Diatance Argz?nna AbLSé(\)llglte Limit Margin | Polarization
(MH2z) (dBm) (dB) (dB) (dBm) (dBm) (dB)
1697.6 -45.84 5.98 3 9.11 -42.71 -13 -29.71 H
2546.4 -50.01 6.84 3 9.56 -47.29 -13 -34.29 H
1697.6 -41.86 5.98 3 9.11 -38.73 -13 -25.73 \%
2546.4 -45.98 6.84 3 9.56 -43.26 -13 -30.26 Y,
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Fax: (86-755) 88850136
Address: No.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China

http://www.mtitest.com

E-mail: mti@51mti.com



http://www.mtitest.com/
mailto:mti@51mti.com

Microtest

ﬁ;[}][j *ﬁ ;ﬂ]J] - Page 38 of 47 - Report No.: MTi180828E126
GPRS850 Low Channel
Frequency| SG Level |Cable Loss| Diatance Argz?nna AbLse?llglte Limit Margin | Polarization
(MHz) (dBm) (dB) (m) (dB) (dBm) (dBm) (dB)
1648.4 -49.16 3.86 3 8.56 -44.46 -13 -31.46 H
2472.6 -52.99 4.29 3 6.98 -50.30 -13 -37.30 H
1648.4 -44.21 3.86 3 8.56 -39.51 -13 -26.51 Y
2472.6 -51.03 4.29 3 6.98 -48.34 -13 -35.34 Y
GPRS850 Middle Channel
Frequency| SG Level [Cable Loss| Diatance Argg?nna AbLse?/I:Ite Limit Margin | Polarization
(MHz) (dBm) (dB) (m) (dB) (dBm) (dBm) (dB)
1673.2 -47.05 3.9 3 8.58 -42.37 -13 -29.37 H
2509.8 -52.57 4.32 3 6.8 -50.09 -13 -37.09 H
1673.2 -42.38 3.9 3 8.58 -37.70 -13 -24.70 Y
2509.8 -48.49 4.32 3 6.8 -46.01 -13 -33.01 Y,
GPRS850_High Channel
Frequency| SG Level [Cable Loss| Diatance A'EZ?nna AbLZ(\)llglte Limit Margin | Polarization
(MHz) (dBm) (dB) (m) (dB) (dBm) (dBm) (dB)
1697.6 -53.94 3.91 3 9.06 -48.79 -13 -35.79 H
2546.4 -55.45 4.32 3 6.65 -53.12 -13 -40.12 H
1697.6 -51.56 3.91 3 9.06 -46.41 -13 -33.41 Y,
2546.4 -52.01 4.32 3 6.65 -49.68 -13 -36.68 Y
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GSM1900 Low Channel
Frequency| SG Level [Cable Loss| Diatance Arg(:‘?nna AbLse<\)/I:|te Limit Margin | Polarization
(MHz) (dBm) (dB) (m) (dB) (dBm) (dBm) (dB)
3700.4 -43.41 5.26 3 9.88 -38.79 -13 -25.79 H
5550.6 -46.90 6.11 3 11.36 -41.65 -13 -28.65 H
3700.4 -45.33 5.26 3 9.88 -40.71 -13 -27.71 Y
5550.6 -49.64 6.11 3 11.36 -44.39 -13 -31.39 Y
GSM1900 Middle Channel
Frequency| SG Level |[Cable Loss| Diatance Arg(;?nna AbLZ?/tjlte Limit Margin | Polarization
(MHz) (dBm) (dB) (m) (dB) (dBm) (dBm) (dB)
3760 -40.01 5.32 3 10.03 -35.30 -13 -22.30 H
5640 -44.97 6.19 3 11.41 -39.75 -13 -26.75 H
3760 -43.24 5.32 3 10.03 -38.53 -13 -25.53 Y,
5640 -47.25 6.19 3 11.41 -42.03 -13 -29.03 Y,
GSM1900 High Channel
Frequency| SG Level |[Cable Loss| Diatance Arg(;?nna AbLZC\)/ltlaJIte Limit Margin | Polarization
(MHz) (dBm) (dB) (m) (dB) (dBm) (dBm) (dB)
3819.6 -47.03 5.36 3 9.62 -42.77 -13 -29.77 H
5729.4 -51.54 6.24 3 11.46 -46.32 -13 -33.32 H
3819.6 -49.59 5.36 3 9.62 -45.33 -13 -32.33 Y
5729.4 -54.59 6.24 3 11.46 -49.37 -13 -36.37 Y
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GPRS1900 Low Channel
Frequency| SG Level [Cable Loss| Diatance Argz?nna AbLse?llglte Limit Margin | Polarization
(MHz) (dBm) (dB) (m) (dB) (dBm) (dBm) (dB)
3700.4 -50.74 5.26 3 9.88 -46.12 -13 -33.12 H
5550.6 -58.39 6.11 3 11.36 -53.14 -13 -40.14 H
3700.4 -54.44 5.26 3 9.88 -49.82 -13 -36.82 Y
5550.6 -61.97 6.11 3 11.36 -56.72 -13 -43.72 Y
GPRS1900 Middle Channel
Frequency| SG Level [Cable Loss| Diatance Argg?nna AbLse?/I:Ite Limit Margin | Polarization
(MHz) (dBm) (dB) (m) (dB) EIRP(dBm)| (dBm) (dB)
3760 -47.62 5.32 3 10.03 -42.91 -13 -29.91 H
5640 -56.06 6.19 3 11.41 -50.84 -13 -37.84 H
3760 -50.39 5.32 3 10.03 -45.68 -13 -32.68 Y
5640 -58.76 6.19 3 11.41 -53.54 -13 -40.54 Y,
GPRS1900 High Channel
Frequency| SG Level [Cable Loss| Diatance A'EZ?nna AbLZ(\)llglte Limit Margin | Polarization
(MHz) (dBm) (dB) (m) (dB) (dBm) (dBm) (dB)
3819.6 -59.04 5.36 3 9.62 -54.78 -13 -41.78 H
5729.4 -62.05 6.24 3 11.46 -56.83 -13 -43.83 H
3819.6 -60.21 5.36 3 9.62 -55.95 -13 -42.95 Y,
5729.4 -64.10 6.24 3 11.46 -58.88 -13 -45.88 Y
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WCDMA Band Il _ Low Channel
Frequency| SG Level [Cable Loss| Diatance Arg(:‘?nna AbL‘Z?/l:Ite Limit Margin | Polarization
(MHz) (dBm) (dB) (m) (dB) (dBm) (dBm) (dB)
3704.8 -45.46 5.26 3 9.88 -40.84 -13 -27.84 H
5557.2 -48.85 6.11 3 11.36 -43.60 -13 -30.60 H
3704.8 -49.65 5.26 3 9.88 -45.03 -13 -32.03 Y
5557.2 -56.13 6.11 3 11.36 -50.88 -13 -37.88 Y
WCDMA Band Il Middle Channel
Frequency| SG Level |[Cable Loss| Diatance Arg(;?nna AbLZ?/tjlte Limit Margin | Polarization
(MHz) (dBm) (dB) (m) (dB) (dBm) (dBm) (dB)
3760 -38.79 5.32 3 10.03 -34.08 -13 -21.08 H
5640 -48.56 6.19 3 11.41 -43.34 -13 -30.34 H
3760 -46.66 5.32 3 10.03 -41.95 -13 -28.95 Y,
5640 -55.01 6.19 3 11.41 -49.79 -13 -36.79 Y,
WCDMA Band Il High Channel
Frequency| SG Level |[Cable Loss| Diatance Arg(;?nna AbLZC\)/ltlaJIte Limit Margin | Polarization
(MHz) (dBm) (dB) (m) (dB) (dBm) (dBm) (dB)
3815.2 -49.11 5.36 3 9.62 -44.85 -13 -31.85 H
5722.8 -54.43 6.24 3 11.46 -49.21 -13 -36.21 H
3815.2 -53.93 5.36 3 9.62 -49.67 -13 -36.67 Y
5722.8 -57.92 6.24 3 11.46 -52.70 -13 -39.70 Y
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WCDMA Band V Low Channel
Frequency| SG Level [Cable Loss| Diatance Argz?nna AbLse?llglte Limit Margin | Polarization
(MHz) (dBm) (dB) (m) (dB) (dBm) (dBm) (dB)
1652.8 -46.44 3.86 3 8.56 -41.74 -13 -28.74 H
2479.2 -47.92 4.29 3 6.98 -45.23 -13 -32.23 H
1652.8 -42.79 3.86 3 8.56 -38.09 -13 -25.09 Y
2479.2 -42.30 4.29 3 6.98 -39.61 -13 -26.61 Y
WCDMA Band V _ Middle Channel
Frequency| SG Level [Cable Loss| Diatance Argg?nna AbLse?/I:Ite Limit Margin | Polarization
(MHz) (dBm) (dB) (m) (dB) (dBm) (dBm) (dB)
1672.8 -44.05 3.9 3 8.58 -39.37 -13 -26.37 H
2509.2 -45.31 4.32 3 6.8 -42.83 -13 -29.83 H
1672.8 -38.33 3.9 3 8.58 -33.65 -13 -20.65 Y
2509.2 -42.80 4.32 3 6.8 -40.32 -13 -27.32 Y,
WCDMA Band V _ High Channel
Frequency| SG Level [Cable Loss| Diatance A'EZ?nna AbLZ(\)llglte Limit Margin | Polarization
(MHz) (dBm) (dB) (m) (dB) (dBm) (dBm) (dB)
1693.2 -47.57 3.91 3 9.06 -42.42 -13 -29.42 H
2539.8 -48.26 4.32 3 6.65 -45.93 -13 -32.93 H
1693.2 -44.13 3.91 3 9.06 -38.98 -13 -25.98 Y
2539.8 -44.82 4.32 3 6.65 -42.49 -13 -29.49 Y
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5.7 Frequency stability
5.7.1 Limit

For FCC part 22.355: the carrier frequency of each transmitter in the Public Mobile Services must
be maintained within the tolerances 2.5ppm for mobile < 3W condition.

For FCC part 24.235: The frequency stability shall be sufficient to ensure that the fundamental
emission stays within the authorized frequency block.

5.7.2 Test method
Test Procedures for Temperature Variation:

1, The EUT was set up in the thermal chamber and connected with the base station.

2, With power off, the temperature was decreased to -30°C and the EUT was stabilized for three
hours. Power was applied and the maximum change in frequency was recorded within one
minute.

3, With power off, the temperature was raised in 10°C set up to 50°C and the EUT was stabilized for
three hours. Power was applied and the maximum change in frequency was recorded within one
minute.

4, measure the carrier frequency error.

Test Procedures for Voltage Variation:

1, The EUT was placed in a temperature chamber at 25+5°C and connected with the base station.
2, Reduce the primary supply voltage to the battery operating end point.
3, measure the carrier frequency error.

5.7.3 Test Result
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Band Voltage (V) Frequency Error (Hz) Frequency Error (ppm)
3.5 27 0.0323
GSM 850 3.7 21 0.0251
4.2 15 0.0179

Temperature

Band ) Frequency Error (Hz) Frequency Error (ppm)
-30 25 0.0299
-20 19 0.0227
-10 20 0.0239
0 16 0.0191
GSM 850 10 14 0.0167
20 23 0.0275
30 15 0.0179
40 28 0.0335
50 32 0.0383

Band Voltage (V) Frequency Error (Hz) Frequency Error (ppm)
3.5 36 0.0191
GSM 1900 3.7 30 0.0160
4.2 25 0.0133

Temperature

Band °C) Frequency Error (Hz) Frequency Error (ppm)
-30 36 0.0191
-20 33 0.0176
-10 30 0.0160
0 32 0.0170
GSM 1900 10 25 0.0133
20 27 0.0144
30 35 0.0186
40 24 0.0128
50 22 0.0117
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Band Voltage (V) Frequency Error (Hz) Frequency Error (ppm)
3.5 13 0.0069
WCDNA Band 3.7 19 0.0101
4.2 27 0.0144
Band Tempoerature Frequency Error (Hz) Frequency Error (ppm)
()
-30 33 0.0394
-20 26 0.0311
-10 27 0.0323
WCDMA Band 0 25 0.0299
g 10 21 0.0251
20 23 0.0275
30 16 0.0191
40 25 0.0299
50 31 0.0371
Band Voltage (V) Frequency Error (Hz) Frequency Error (ppm)
3.5 26 0.0311
WCDNA Band 3.7 19 0.0227
4.2 17 0.0203
Band Tem[()%r;nlture Frequency Error (Hz) Frequency Error (ppm)
-30 35 0.0186
-20 31 0.0165
-10 27 0.0144
WCDMA Band 0 29 0.0154
voon 10 25 0.0133
20 35 0.0186
30 26 0.0138
40 24 0.0128
50 22 0.0117
Note:

1. Normal Voltage = 3.7V, Battery End Point (BEP) = 3.5V; Maximum Voltage =4.2V
2. All modes of EUT have been tested; only the data of worst case mode is reported.
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Photographs of the Test Setup

Radiated emission
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Photographs of the EUT
See the APPENDIX 1: EUT PHOTO in the report No.: MTi1l80828E126-1.

----END OF REPORT----
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