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TEST REPORT

Test Report No. : CTL1902272081-WF AR 05y, 2019
Date of issue

Equipment under Test : GPS TRACKER

Model /Type : TK319

Listed Models : N/A

Applicant ] Shenzhen eelink communication Technology Co., Ltd

Address : 3 Floor, Yuyang Mansion, Gaoxin North 4th Rd, Keji

North 2th Street, High Tech Park, Nanshan District,
Shenzhen, Guangdong, China

Manufacturer : Shenzhen Zhenhua Communication Equipment
Co.Ltd
Address : Zhenhua Industrial Park, No.44, Tiezai Rd., Xixiang

Town,BaoAn, Shenzhen, Guang Dong, China

Test result Pass *

* In the configuration tested, the EUT complied with the standards specified page 5.

The test results presented in this report relate only to the object tested.
This report shall not be reproduced, except in full, without the written approval of the issuing testing
laboratory.
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1 SUMMARY
1.1 TEST STANDARDS

The tests were performed according to following standards:

FCC Part 22: PRIVATE LAND MOBILE RADIO SERVICES.

FCC Part 24: PUBLIC MOBILE SERVICES

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

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

KDB971168 D01:v02r02 MEASUREMENT GUIDANCE FOR CERTIFICATION OF LICENSED
DIGITAL TRANSMITTERS

ANSI C63.10-2013 Methods of Measurement of Radio-Noise Emissions from Low-Voltage Electrical
and Electronic Equipment in the Range of 9 kHz to 40 GHz

1.2 Test Description

Test Item Section in CFR 47 Result

Part 2.1046
RF Output Power Part 22.913 (a)(2) Pass
Part 24.232 (c)

Peak-to-Average Ratio Part 24.232 (d) Pass

Part 2.1049
99% & -26 dB Occupied Bandwidth Part 22.917 Pass
Part 24.238

Part 2.1051
Spurious Emissions at Antenna Terminal Part 22.917 (a) Pass
Part 24.238 (a)

Part 2.1053
Field Strength of Spurious Radiation Part 22.917 (a) Pass
Part 24.238 (a)

Part 22.917 (a)

Part 24.238 (a) PEEE

Out of band emission, Band Edge

Part 2.1055
Frequency stability Part 22.355 Pass
Part 24.235
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1.3 Test Facility

1.3.1 Address of the test laboratory

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

There is one 3m semi-anechoic chamber and two line conducted labs for final test. The Test Sites
meet the requirements in documents ANSI C63.4 and CISPR 32/EN 55032 requirements.

1.3.2 Laboratory accreditation

The test facility is recognized, certified, or accredited by the following organizations:
CNAS-Lab Code: L7497

Shenzhen CTL Testing Technology Co., Ltd. has been assessed and proved to be in compliance with
CNAS-CLO01 Accreditation Criteria for Testing and Calibration Laboratories (identical to ISO/IEC 17025:
2005 General Requirements) for the Competence of Testing and Calibration Laboratories.

A2LA-Lab Cert. No. 4343.01

Shenzhen CTL Testing Technology Co., Ltd, EMC Laboratory has been accredited by A2LA for
technical competence in the field of electrical testing, and proved to be in compliance with ISO/IEC
17025: 2005 General Requirements for the Competence of Testing and Calibration Laboratories and
any additional program requirements in the identified field of testing.

IC Registration No.: 9518B
CAB identifier: CN0O041

The 3m alternate test site of Shenzhen CTL Testing Technology Co., Ltd. EMC Laboratory has been
registered by Innovation, Science and Economic Development Canada to test to Canadian radio
equipment requirements with Registration No.: 9518B on Jan. 22, 2019.

FCC-Registration No.: 399832
Designation No.: CN1216

Shenzhen CTL Testing Technology Co., Ltd. EMC Laboratory has been registered and fully described
in a report filed with the (FCC) Federal Communications Commission. The acceptance letter from the
FCC is maintained in our files. Registration 399832, December 08, 2017.

1.4 Statement of the measurement uncertainty

The data and results referenced in this document are true and accurate. The reader is cautioned that
there may be errors within the calibration limits of the equipment and facilities. The measurement
uncertainty was calculated for all measurements listed in this test report acc. to CISPR 16 - 4
L~Specification for radio disturbance and immunity measuring apparatus and methods — Part 4.
Uncertainty in EMC Measurements” and is documented in the Shenzhen CTL Testing Technology Co.,
Ltd. quality system acc. to DIN EN ISO/IEC 17025. Furthermore, component and process variability of
devices similar to that tested may result in additional deviation. The manufacturer has the sole
responsibility of continued compliance of the device.

Hereafter the best measurement capability for CTL laboratory is reported:

Test Range Measurement Notes
Uncertainty
Radiated Emission 30~1000MHz 4.10dB Q)
Radiated Emission Above 1GHz 4.32dB Q)
Conducted
Disturbance 0.15~30MHz 3.20dB (1)

(1) This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.
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2 GENERAL INFORMATION

2.1 Environmental conditions

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

Normal Temperature: 25°C
Relative Humidity: 55 %
Air Pressure: 101 kPa
2.2 General Description of EUT
Product Name: GPS TRACKER
Model/Type reference: TK319

Power supply:

DC 12V from battery

2G

Operation Band:

GSM850, PCS1900

Supported Type:

GSM/GPRS/EGPRS

Power Class:

GSM850:Power Class 4
PCS1900:Power Class 1

Modulation Type:

GMSK for GSM/GPRS/EGPRS, 8PSK for EGPRS downlink only

GSM Release Version

R99

GPRS Multislot Class

12

EGPRS Multislot Class

12

WCDMA

Operation Band:

FDD Band Il & Band V

Power Class: Power Class 3
Modulation Type: QPSK for WCDMA/HSUPA/HSDPA
WCDMA Release Version: R99

HSDPA Release Version:

Release 7, CAT14

HSUPA Release Version:

Release 6, CAT6

DC-HSUPA Release Version:

Not Supported

Note: For more details, refer to the user’s manual of the EUT.

Report No.: CTL1902272081-WF
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2.3 Description of Test Modes and Test Frequency

The EUT has been tested under typical operating condition. The CUM200 used to control the EUT
staying in continuous transmitting and receiving mode for testing. Regards to the frequency band

operation: the lowest, middle and highest frequency of channel were selected to perform the test,
then shown on this report.

Test Frequency:

GSM 850 PCS1900

Channel Frequency (MHz) Channel Frequency (MHz)
128 824.20 512 1850.20
190 836.60 661 1880.00
251 848.80 810 1909.80

FDD Band I FDD Band V

Channel Frequency (MHz) Channel Frequency (MHz)
9262 1852.4 4132 826.40
9400 1880.0 4182 836.60
9538 1907.6 4233 846.60

Test Modes:

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

Test Mode Test Modes Description
Mode 1 GSM system, GSM, GMSK modulation
Mode 2 GSM system, GPRS, GMSK modulation
Mode 3 GSM system, EDGE, GMSK modulation
Mode 4 WCDMA system, QPSK modulation
Mode 5 HSDPA system, QPSK modulation
Mode 6 HSUPA system, QPSK modulation

Note:

1. As GPRS and EGPRS with the same emission designator, test result recorded in this report at the

worst case Mode 2 only after exploratory scan.

2. As WCDMA, HSDPA and HSUPA with the same emission designator, test result recorded in this
report at the worst case Mode 4 only after exploratory scan.
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2.4 Equipments Used during the Test

Report No.: CTL1902272081-WF

) . Calibration Calibration
Test Equipment Manufacturer Model No. Serial No. Date Due Date
Bilog Antenna S””O'Cifg)ences JB1 A061713 | 2018/06/01 | 2019/05/31
Bilog Antenna S“”O(':iﬁ')ences JB1 A061714 | 2018/06/01 | 2019/05/31
EMI Test Receiver R&S ESCI 103710 2018/05/20 | 2019/05/19
Spectrum Analyzer Agilent E4407B MY41440676 | 2019/01/16 | 2020/01/15
Spectrum Analyzer Agilent N9020 US46220290 | 2018/05/20 | 2019/05/19
Controller EM Electronics Cont{‘é'(')%r = N/A 2018/05/18 | 2019/05/17
Horn Antenna S“”O'C(SJ%G”CES DRH-118 A062013 | 2018/05/18 | 2019/05/17
Horn Antenna S””"(':ifi')ences DRH-118 A062014 | 2018/05/18 | 2019/05/17
(EBYE (HO0]2 SCHWARZBEC | y1-p1519 1519-037 | 2018/05/18 | 2019/05/17
Antenna K
Amplifier Agilent 8449B 3008A02306 | 2018/05/18 | 2019/05/17
Amplifier Agilent 8447D 2044A10176 | 2018/05/19 | 2019/05/18
Temg.erat“re/ il Gangxing CTH-608 02 2018/10/16 | 2019/10/15
ity Meter
Radio
Communication R&S CMU200 115419 2018/05/19 | 2019/05/18
Tester
: . 9SH10-2700/X1
High-Pass Filter K&L 2750-0/0 N/A 2018/05/19 | 2019/05/18
. . 41H10-1375/U1
High-Pass Filter K&l 750,00 N/A 2018/06/01 | 2019/05/31
RF Cable HUBEE;SUHN RG214 N/A 2018/05/18 | 2019/05/17
Climate Chamber ESPEC EL-10KA A20120523 | 2018/05/18 | 2019/05/17
SIGNAL .
GENERATOR Agilent E4421B US40051744 | 2018/05/18 | 2019/05/17
Directional Coupler Agilent 873008 3116A03638 | 2018/06/01 | 2019/05/31

2.5 Related Submittal(s) / Grant (s)

This submittal(s) (test report) is intended for FCC ID: 2AFW8-AG filing to comply with of the FCC Part

22 and Part 24 Rules.

2.6

No modifications were implemented to meet testing criteria.

Modifications
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3 TEST CONDITIONS AND RESULTS

3.1 Output Power
LIMIT

GSM850/WCDMA Band V: 7W
PCS1900/WCDMA Band II: 2W
The Peak-to-Average Ratio (PAR) of the transmission may not exceed 13 dB.

TEST CONFIGURATION

Conducted Power Measurement

| CMU200

E | Directional coupler |

EUT 4
Spectrum
Analyzer
Radiated Power Measurement:
FRP Dome T """""""""""""""""""""" ¥
\ 1mtoqm ! (Antenna Tower)
= l Antenna -
AE |1 BY'" 1| = | :.: 2
L 1
8o em L — 3m —*
(Turntable)

e—n Ground Plane T ooo Pre-Amplifier
Spectrum Analyzer| 1 oo l ] lControIIe I
1

TEST PROCEDURE

The EUT was setup according to EIA/TIA 603C

Conducted Power Measurement:
a) Place the EUT on a bench and set it in transmitting mode.

b) Connect a low loss RF cable from the antenna port to a spectrum analyzer and CMU200 by a
Directional Couple.

c¢) EUT Communicate with CMU200 then selects a channel for testing.

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

Radiated Power Measurement:
a) The EUT shall be placed at the specified height on a support, and in the position closest to normal
use as declared by provider.

b) The test antenna shall be oriented initially for vertical polarization and shall be chosen to
correspond to the frequency of the transmitter
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f)

9)

p)
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The output of the test antenna shall be connected to the measuring receiver.

The transmitter shall be switched on and the measuring receiver shall be tuned to the frequency of
the transmitter under test.

The test antenna shall be raised and lowered through the specified range of height until a
maximum signal level is detected by the measuring receiver.

The transmitter shall then be rotated through 360° in the horizontal plane, until the maximum
signal level is detected by the measuring receiver.

The test antenna shall be raised and lowered again through the specified range of height until a
maximum signal level is detected by the measuring receiver.

The maximum signal level detected by the measuring receiver shall be noted.
The transmitter shall be replaced by a substitution antenna.

The substitution antenna shall be orientated for vertical polarization and the length of the
substitution antenna shall be adjusted to correspond to the frequency of the transmitter.

The substitution antenna shall be connected to a calibrated signal generator.

If necessary, the input attenuator setting of the measuring receiver shall be adjusted in order to
increase the sensitivity of the measuring receiver.

The test antenna shall be raised and lowered through the specified range of height to ensure that
the maximum signal is received.

The input signal to the substitution antenna shall be adjusted to the level that produces a level
detected by the measuring receiver, that is equal to the level noted while the transmitter radiated
power was measured, corrected for the change of input attenuator setting of the measuring
receiver.

The measurement shall be repeated with the test antenna and the substitution antenna orientated
for horizontal polarization.

The measure of the effective radiated power is the larger of the two levels recorded at the input to
the substitution antenna, corrected for gain of the substitution antenna if necessary.
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TEST RESULTS

Conducted Measurement:
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Avg.Burst

Peak-to-Average

EUT Mode Channel Frzzl\q/lllj_'ezr;cy Power Ratio (Ia'énr;[) Result
(dBm) (dB)
128 824.20 31.36 /
GSM 850
190 836.60 31.39 / 38.45 Pass
(GMSK)
251 848.80 31.42 /
128 824.20 31.34 /
GPRS850
(GMSK,1Slot) 190 836.60 31.41 / 38.45 Pass
251 848.80 30.78 /
512 1850.20 28.38 0.60
PCS1900
661 1880.00 28.42 0.55 33.01 Pass
(GMSK)
810 1909.80 28.60 0.63
512 1850.20 28.54 0.57
GPRS1900
(GMSK, 1Slot) 661 1880.00 28.57 0.51 33.01 Pass
810 1909.80 28.72 0.49
9262 1852.40 23.21 3.19
WCDMA Band Il
(QPSK) 9400 1880.00 23.06 3.26 33.01 Pass
9538 1907.60 23.72 3.43
WCDMA Band V 4132 826.40 23.12 /
4183 836.60 23.32 / 38.45 Pass
(QPSK)
4233 846.60 23.63 /

Note: 1.Peak-to-Average Ratio= maximum PK burst power-maximum Avg. burst power.
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Radiated Measurement:
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Note: 1. The field strength of radiation emission was measured in the following position: EUT stand-up
position (Zaxis), lie-down position (X, Y axis). The data show in this report only with the worst
case setup. After exploratory measurement the worst case of Z axis was reported.

Note: 2. We test the H direction and V direction and V direction is worse.

GSM850
G . L )
Puea Pq a Correction Pag ERP Limit | Margin o
Channel dBm) | (dB) égitre](r:jne?) (dB) (dB) (dBm) | (dBm) (dB) Polarization
128 -10.47 | 2.42 8.45 2.15 36.82 | 30.23 | 38.45 8.22 V
190 -9.81 2.46 8.45 2.15 36.82 | 30.85 | 38.45 7.60 V
251 -9.90 2.53 8.36 2.15 36.82 | 30.60 | 38.45 7.85 V
GPRS850
G . L i
Puea Pq g Correction Pag ERP Limit | Margin L
Channel @Bm) | (dB) égitre](r:jnlg (dB) (dB) (dBm) | (dBm) (dB) Polarization
128 -11.42 | 2.42 8.45 2.15 36.82 | 29.28 | 38.45 9.17 V
190 -10.56 | 2.46 8.45 2.15 36.82 | 30.10 | 38.45 8.35 \Y/
251 -10.36 | 2.53 8.36 2.15 36.82 | 30.14 | 38.45 8.31 V
GSM1900
G & . .
Pwmea P 2 Pa EIRP Limit | Margin -
Channel Antenna g Polarization
(dBm) (dB) Gain(dB) (dB) (dBm) (dBm) (dB)
512 -14.27 2.75 8.98 35.70 27.66 33.01 5.35 V
661 -14.92 2.81 9.15 35.70 27.12 33.01 5.89 V
810 -14.57 2.85 9.47 35.70 27.75 33.01 5.26 V
GPRS1900
G . .
Pwmea P 2 Pa EIRP Limit | Margin .
Channel Antenna g Polarization
(dBm) (dB) Gain(dB) (dB) (dBm) (dBm) (dB)
512 -15.63 2.75 8.98 35.70 26.30 33.01 6.71 \Y/
661 -15.55 2.81 9.15 35.70 26.49 33.01 6.52 \Y/
810 -15.16 2.85 9.47 35.70 27.16 33.01 5.85 V
WCDMA BAND Il
G o .
Pwmea P 2 Pa EIRP Limit | Margin I
Channel Antenna g Polarization
(dBm) (dB) Gain(dB) (dB) (dBm) (dBm) (dB)
9262 -18.54 3.42 10.24 33.60 21.88 33.01 11.13 V
9400 -18.56 3.49 10.24 33.60 21.79 33.01 11.22 \Y/
9538 -18.37 3.54 10.23 33.60 21.92 33.01 11.09 V
WCDMA BAND V
G . . .
R Pq a Correction Pag ERP Limit | Margin L
Channel dBm) | (dB) ég;tﬁ(r:jn;) (dB) (dB) (dBm) | (dBm) (dB) Polarization
4132 -19.32 | 2.43 8.45 2.15 36.82 | 21.37 | 38.45 | 17.08 V
4183 -19.32 | 2.46 8.45 2.15 36.82 | 21.34 | 38.45 17.11 \Y/
4233 -18.85 | 2.52 8.36 2.15 36.82 | 21.66 | 38.45 | 16.79 V
Remark:

1. EIRP=Pyea(dBm)-P(dB)+Pay(dB)+G,(dBi)
2. ERP = EIRP - 2.15dBi as EIRP by subtracting the gain of the dipole.
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3.2 Occupied Bandwidth
LIMIT

N/A

TEST CONFIGURATION

l CMU200

EUT

Spectrum
Analvzer

TEST PROCEDURE

The EUT’s output RF connector was connected with a short cable to the spectrum analyzer
RBW was set to about 1% of emission BW, VBW =3 times RBW.

-26dBc display line was placed on the screen (or 99% bandwidth), the occupied bandwidth is the
delta frequency between the two points where the display line intersects the signal trace.

TEST RESULTS

Frequency 99% Occupy -26dB bandwidth
SO Nl St (MH2) bandwidth (KHz) (KH2)
128 824.20 241.41 299.50
GSM 850
(GMSK) 190 836.60 236.60 297.70
251 848.80 241.81 299.90
128 824.20 245.55 310.10
GPRS850
(GMSK, 1Slot) 190 836.60 243.16 314.00
251 848.80 248.41 304.80
512 1850.20 247.50 309.00
PCS1900
(GMSK) 661 1880.00 248.86 302.70
810 1909.80 250.60 313.90
512 1850.20 244.92 314.30
GPRS1900
(GMSK, 1Slot) 661 1880.00 242.83 313.50
810 1909.80 245.20 319.30
9262 1852.4 4214.00 4689.00
WCDMA Band I
(QPSK) 9400 1880.0 4172.10 4627.00
9538 1907.6 4180.50 4644.00
4132 826.4 4172.90 4689.00
WCDMA Band V
(QPSK) 4183 836.6 4183.30 4658.00
4233 846.6 4177.20 4643.00
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Test plots as follow:
GSM850 For GMSK Modulation GPRS850 For GMSK Modulation

Agflant Spsctrum Anabyzer - Dccupied W

Mgltert Speciyem knafyres - Occupled W

r - 2 Canter Freq: 524 200000 MHz Ih-ril;g . - 7 Eonurfr.l - 24200000 Mz
Conter Freq B26.200000 Mz iR T A, Contor Frog 824.200000MHz T
#IFGalnl ow #Atten 36 4B Radie Device: BTS Galn:Low

Ref Offset 10 68 Ref Offset 10 48
Ref 30.00 dBm 00 dBm

Center Freq|
824

Span 500 K 50.000 Center 824.2MHz ) )

Span 500 kHz
VEW 30 kHz Sweep 66.2 ms) #Res BW 3 kHz VBW 30 kHz

Sweep B6.2 ms)

Occupled Bandwidth Total Power 28.7 dBm
241.41 kHz

Transmit Freq Error =511 Hz OBW Power 99.00 %

x dB Bandwidth 289.5 kHz x dB -26.00 dB

QCccupled Bandwidth Total Power
245.55 kHz

Transmit Freq Ermor 975 Hz OBW Power 99.00 %
x dB Bandwidth 310.1 kHz x dB -26.00 dB

Channel 128 Channel 128

Agflent Spectrum Anatyzer - Oocupied W Agitort Specirum knatyzes - Occupied BW.
N -l s -
36,6 m ter Frag: 636600000 Mz enter Fre 6000 Centar Freq: 536600000 MHz
Center Freq 836.600000 MHz e Run Awgiield> w10 Center Freq 836.600000 MHz W Free Run ‘AvglHsld> 1010
AFGainlow * 8Amen:36 48 Fadio Device: BTS HF Gt ow Radio Device: BTS

Radio Std: None

Ref Offset 10 4B
Ref 30.00 dBm

Center Freq)|
836

[Center 836.6 MHz Span 500 kiiz 50000 ; e — — —
2Res BW 3 kHz VEW 30 kHz Sweep 66.2 ms) “Res BW 3 kHz VBW 30 kHz Sweep 66.2 m
Occupled Bandwidth Total Power

236.60 kHz

Transmit Freq Error -869 Hz OBW Power 99.00 %
x dB Bandwidth 297.7 kHz x dB -26.00 dB

Qccupied Bandwidth Total Power 30.5 dBm
243.16 kHz

Transmit Freq Error 1.848 kHz OBW Power 99.00 %

x dB Bandwidth 314.0 kHz x dB -26.00 dB

TATUS

Agflant Spsctrum Anabyzer - Dccupied W

Ceni 48, M Frag: S48.500000 MHz Radio St Hone ‘Canter Frag: 548500000 MHz
-0Nter Feeq, S43.800000 Melx WS Trig: Fres Run AvglHald> 1010 Trig: Fras Run AvglHald> 10190
SiFGaintow * BATAN:36 6B Radis Davics: BTS PEGainiow | SAmen: 40 dB

Ref Offset 10 4B Ref Offset 10 4B
Rel 30 m Ref 30.00 dBm

ICenter 848.8 MHz

T Span 500 kHz enter B48.8MHz
#Res BW 3 kHz VEW 30 kHz Sweep 66.2 ms) #Res BW 3 kHz VEW 30 kHz

Occupled Bandwidth Total Power 27.7 dBm
241.81 kHz

Span 500 kHz
S‘N’QEF 66.2 ms|

Qccupled Bandwidth Total Power 29.7 dBm
248.41 kHz

Transmit Freq Error 2.924 kHz OBW Power 99.00 %

x dB Bandwidth 304.8 kHz x dB -26.00 dB

Transmit Freq Error -2.028 kHz OBW Power 99.00 %
x dB Bandwidth 299.9 kHz x dB -26.00 dB

TATUS

Channel 251

Channel 251
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Agflant Spsctrum Anabyzer - Dccupied W

Ref Offset 10 4B
Ref 30 m

Occupled Bandwidth

Transmit Freq Error
x dB Bandwidth

Center Freq 1.850200000 GHz

HIF Gad ow

Froq. 1
Trig: Fres Run

GH:
AvglHold> 1010
#Atten: 36 dB

VBW 30 kHz

Total Power

247.50 kHz
-857 Hz
309.0 kHz

OBW Power

xdB -26.00

TATUS

Channel 512

29.5 dBm

99.00 %

Radio Std: None

Radie Davice: BTS

Center Freq|
1850200000 GHz

CF Step
Span 500 kHz 50000 kHz
Sweep 66.2ms

Augto Man

FreqOffset
0z

Agllert Spectrum Analyres - Occuphed W
T

Center Freq 1.850200000 GHz Canter Frag. 1
Triy 4+ Run

W GainLaw a8

Ref Offset 10 98
Ref 30.00 dBm

#Res BW 3 kHz VBW 30 kHz

QCccupled Bandwidth

dB

244.92 kHz
123 Hz
314.3 kHz

Transmit Freq Ermor

x dB Bandwidth x dB

GPRS1900 For GMSK Modulation

TR ——— |
Total Power

OBW Power

GHz
Avg|Held> 1010

" Span 500 kHz
Sweep 66.2 ms)

31.3 dBm

99.00 %
-26.00 dB

Agflant Spsctrum Anabyzer - Dccupied W

Center Freq 1880000000 GHz

Ref Offset 10 4B
Ref 3 dBm

iCenter 1.88 GHz
Occupled Bandwidth

Transmit Freq Error
x dB Bandwidth

FIFGalnd ow

Canter Freq: 1830000000 GH:
Trig: Fres Run AvglHold> 1010
#Atten: 36 dB

Radie Davice: BTS

VBW 30 kHz

Total Power

248.86 kHz
-2.181 kHz
302.7 kHz

OBW Power
xdB

99.00 %
-26.00 dB

Channel 661

Radio Std: None

Span 500 kHz
Sweep 66.2 ms)

29.1 dBm

Center Freq|
1880000000 GHZ

Centar Fraq: 1
Trig: Fras Rin

AFGainctow ~ BAmen: 36 48

Certer 188GHz
#Res BN 3 kHz VEW 30 kHz

QOccupied Bandwidth
242.83 kHz

2.305 kHz
313.5 kHz

Transmit Freq Error
x dB Bandwidth

OBW Power
xdB

Channel 512

GHz
AvglHeld>10M0

Total Power

Radio Std: None

Radie Device BTS

e
Sweep 66.2 m:

29.9 dBm

99.00%
-26.00 dB

TATUS

Agflant Spsctrum Anabyzer - Dccupied W

Center Freq 1.908800000 GHz
SFGaindow

Ref Offset 10 4B
Ref 30.00 dBm

Occupled Bandwidth
250.60 kHz
433 Hz
313.9 kHz

Transmit Freq Error
x dB Bandwidth

C

CanterFrag: 1
Trig: Frea Run
Hitzar: 36 48

GH: Radio St
AvglHold> 1010

Radie Davice: BTS

— Span
VBW 30 kHz sweep

Total Power 29.6 dBm

OBW Power
xdB

99.00 %
-26.00 dB

hannel 810

d: None

Center Freq|
1909800000 GHz

500 kHz
66.2 ms)

Agllent Spectrum Anatyzer : Occupied W
AL

Center Freq 1,909800000 GHz

Conter Freg: 1
Trig: Fres Run

™ thzen: 36 4B

#F Gain:l ow

Ref Offset 10 JB
Ref 30.00 dBm

en‘t;r 1.9; -G"Z - N ) N
#Res BW 3 kHz

VEW 30 kHz
Occupled Bandwidth

245.20 kHz

704 Hz

310.3 kHz

Total Power

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

Channel 661

GHz
Augiold> 1010

M 0

Radio Std None

Radie Device: BTS

Center Freq

1.909800000 GHz

Sweep 66.2 ms|

33.5 dBm

89.00 %
-26.00 dB

Channel 810
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WCDMA Band Il

PP ————

=L 2
1. 0 0 GHz Cantar Freq: 1852400000 GHz Radio Std: None
-ONter Freq. 1.8524000N G W Trig: Fras Run AvglMold> 10110
F#IFGalnil Bfstan 36 dB Radio Device: BTS

Ref Offset 10 dB
Ref 30.00 dBm

\
el s,

ICenter 1.8652 GHz
#Res BW 30 kHz #VBW 100 kHz Sweep 1367 ms

Occupied Bandwidth Total Power

4.2140 MHz
Transmit Freq Error 2.103 kHz OBW Power 99.00 %
x dB Bandwidth 4.689 MHz x dB -26.00 dB

Center Freq 826.400000 MHz Centar Fraq; 625

Span 10 MHz)j

WCDMA Band V

Agliere Spectram Anatyzes - Occupled W
TG

T
400000 Mz Radio Std: None

W Trig: Fras Run AuglHald> 101D
A Gaindow * #Asen: 36 48 Radio Device: BTS

Center Freq)|
826

4Res BW 30 kHz SVEW 100 kHz
QOccupied Bandwidth Total Power 28.5 dBm
4.1729 MHz

Transmit Freq Error 2.845 kHz OBW Power 89.00 %
x dB Bandwidth 4.688 MHz x dB -26.00 dB

Channel 9262

P ——

Cenl 1.8800 0 GHz Canter Fraq: 1.850000000 GHI Radio St
cpner Fraq LESOGONICN & Trig: Fras Run AvglHald> 100
#Aezar 36 B Radio Davice: BTS

Ref Offset 10 dB
Ref 30.00 dBm

.‘_d‘l‘w‘l'

Center 1,88 GHz
#Res BW 30 kHz #VBW 100 kHz Sweep 1367 ms

Occupled Bandwidth Total Power 27.0 dBm
4.1721 MHz

Transmit Freq Error 6.130 kHz OBW Power 99.00 %

x dB Bandwidth 4.627 MHz x dB -26.00 dB

Centar Freq: §36,600000 MHz
W Trig: Fras Run AuglHald> 101D
A Gaindow * #Asen: 36 48 Radio Device: BTS

Center Freq)|
836

| PR N B—————r

#Res BW 30 kHz FVBW 100 kHz

Qccupied Bandwidth Total Power 27.7 dBm
4.1833 MHz

Transmit Freq Error -186.24 kHz OBW Power 89.00 %

x dB Bandwidth 4.658 MHz x dB -26.00 dB

TATUS

PP ————

[ " 1.907 0 GHz Canter Freq: 1907600000 GHz Radio Sts
-ONter Freq. 19070000 G o Trig: Fras Run AvglHeld> 1010
#Azten 36 dB Radio Davice: BTS

Ref Offset 10 dB
Ref 30.00 dBm

Span 10 MH
#VBW 100 kHz Sweep 1367 ms

Occupled Bandwidth Total Power 27.8 dBm
4.1805 MHz

Transmit Freq Error -88 Hz OBW Power 99.00 %

x dB Bandwidth 4.644 MHz x dB -26.00 dB

Agliere Spectram Anatyzes - Occupled W
TG

(Center Freq 846.600000 MHz Centar Fraq; 845,

Channel 4183

L1641 FM g
600000 Mz Radio Std: None

W Trig: Fras Run AuglHald> 101D

AFGaindow * #Asen: 36 48 Radio Device: BTS

Ref Offset 10 B
Ref 30.00 dBm

Center Freq)|
846

#Res BW 30 kHz SVEW 100 kHz
QOccupied Bandwidth Total Power 28.7 dBm
4.1772 MHz

Transmit Freq Error -14.509 kHz OBW Power 89.00 %
x dB Bandwidth 4.643 MHz x dB -26.00 dB

Channel 9538

Channel 4233
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3.3 Band Edge compliance
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.

TEST CONFIGURATION

| CMU200
[ Mrectional coupler
1
EUT _
Spectrum
Analyzer

TEST PROCEDURE

In the 1IMHz bands immediately outside and adjacent to the frequency block a resolution bandwidth of
at least one percent of the emission bandwidth of the fundamental emission of the transmitter may be
employed to measure the out of band Emissions.

TEST RESULTS

GSM850
Channel Frequency Fh:leaxulgﬂr:egsurement Results Limit Verdict
Number (MH2) (|3|HZ) y Values (dBm) (dBm)
128 824.20 823.998 -19.360 -13.00 Pass
251 848.80 849.024 -19.710 -13.00 Pass

Agflant Spsctrum Anabyrer - Swept 54

‘Start Freq B23.000000 MHz

PO Far Ly
W G ow

Ref Offset 10 dB
Ref 35.00 dBm

et Y P T

Avg Type: Log-Pur
™ Trig: Fres Run AvglMald: STHD0

Attan: 36 dB

A

#VBW 30 kHz

Agliere Spectram Anabyzes - Swopl 54
T

‘Stant Freq 849,000000 MHz

PR Far Ly
Fain:Low

Ref Offset 10 4B
Ref 35.00 dBm

Start 849.0000 MHz
#Res BW 3.0 kHz

Avg Type: Log-Par

™ Trig: Fres Run
Atten: 36 48

IIr.-.-..-."“._l

HVBW 30 kHz

AvglHeld: 000

Stop 8
Sweep 103ms (1001 pis)
STATLS
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GPRS850
Channel Frequency FreMuejns(L:Jrement ResUlE Limit Verdict
Number (MHz) quency Values (dBm) (dBm)

(MH2z)

128

824.20

824.000

-18.785

-13.00

Pass

251

Agflant Spsctrum Anabyrer - Swept 54

‘Start Freq B23.000000 MHz

P Far Lyt
W G ow

Ref Offset 10 dB
Ref 30.00 dBm

848.80

Avg Type: Log-Pur
Trig: Fres Run AvglMeld: 68100

Attanc 30 dB

#VBW 30 kHz

849.022

Stop 824.0000 MHz

Sweep 103 ms (1001 pts)

-19.781

Agliere Spectram Anabyzes - Swopl 54
TG

‘Stant Freq 849,000000 MHz

PO Far

Faindow

Ref Offset 10 08
Ref 30.00 dBm

Start 849.0000 MHz
#Res BW 3.0 kHz

HVBW 30 kHz

-13.00

Avg Type: Log-Par
™ Trig: Fres Run AvglHeld: 531500

Asten: 30 4B

Pass

Stop 850.0000 MHz

Sweep 103ms (1001 pts)

PCS1900

Channel
Number

Measurement Results

Frequency
(MHz)

Frequency
(MHz)

Values (dBm)

Limit
(dBm)

Verdict

512

1850.20

1849.998

-16.773

-13.00

Pass

810

Agflant Spsctrum Anabyrer - Swept 54

‘Start Freq 1.849000000 GHz

P Far Lyt
W G ow

Ref Offset 10 dB
Ref 35.00 dBm

Start 1,8490000 GHz
#Res BW 3.0 kHz

1909.80

Avg Type: Log-Pur
Trig: Fres Run AvglHeld> 100100

Attan: 36 dB

#VBW 30 kHz

1910.022

Stop 1.8500000 GHz
Sweep 103 ms (1001 pts)

-17.678

Agliere Spectram Anabyzes - Swopl 54
TG

‘Start Freq 1.910000000 GHz
=

Faindow

Ref Offset 10 4B
Ref 35.00 dBm

1 I
gt

Start 1.9100000 GHz
#Res BW 3.0 kHz

HVBW 30 kHz

-13.00

Avg Type: Log-Pur
™ Trig: Fres Run AwglHeld=>100H00

Asten: 36 4B

L& T Y ey

Pass

Stop 1.9110000 GHz
Sweep 103ms (1001 pts)




V1.0 Page 20 of 43 Report No.: CTL1902272081-WF

GPRS1900

Channel Frequency Med TiemeniiReslis Limit

Number (MHz) Fr?&‘;'ezr;cy Values (dBm) (dBm) WElE:

512 1850.20 1850.000 -20.130 -13.00 Pass

810 1909.80 1910.018 -19.325 -13.00 Pass

Agflant Spsctrum Anabyrer - Swept 54 Agllert Spectrom Anatyzer - Swopi 54
RL . D

FStan Avg Typs: Log-Pur s G Avg Typs: Log-Pur
Start Freq 1.849000000 m b T ‘"im:li::maﬁm Stan Freq 1.910000000 L-H B 7o Fres R !‘:ﬁ""l‘:m%

- W Far Ly
W Gaincl aw Attenc 36 4B I Galincl ow Asten: 36 4B

Ref Offset 10 B Mkr1 Ref Offset 10 0B
Ref 35.00 dBm / U E Ref 35.00 dBm

L
8490000 GHz ) ) Stop 1.8500000 GHz Start 1.9100000 GHz ) ) Stop 1.9110000 GHz
#Res BW 3,0 kHz #VBW 30 kHz Sweep 103 ms (1001 pts) #Res BW 3.0 kHz HVBW 30 kHz Sweep 103 ms (1001 pts)

WCDMA Band Il

Channel Frequency Measurement Results Limit

Number (MH2) Fr((a&llj_'ezr;cy Values (dBm) (dBm) ekl

9262 1852.4 1849.848 -19.257 -13.00 Pass

9538 1907.6 1910.055 -25.416 -13.00 Pass

Agflant Spectrum Anabyrer - Swept S Agllert Spectrum Analyrer - Swapt S

Start Freq_1.849000000 GHz g Tipw LogPr ‘Start Freq 1910000000 GHz v Type: Log-Pur
Stact Frag.1.0:0000000.G ,w:“, o Trig:Fres Run Ng|Hald> 1001100 StUTEIag LEI00N000 © PO bar e 110 Frae Run Avg|Hald 100100
¥ Gain:L Acten: 36 4B Fonintew Arten: 36 B

Ref Offset 10 6B - Ref Offset 10 dB
Ref 35,00 dBm . Ref 35.00 dBm

Start 1,8490000 GHz ) ) ) Stop 1.8500000 GHz | Start 19100000 GHz ) ) ) ) Stop 1.9110000 GHz
#Res BW 30 kHz #VEW 100 khz Sweep 1,07 ms (1001 pts) #Res BW 30 kHz #VBW 100 kHz Sweep 1.07 ms (1001 pts)
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WCDMA Band V

Channel Frequency MeasiiiemenHResHlS Limit

Number (MHz) Fr?&‘l‘%‘cy Values (dBm) (dBm) Vel

4132 826.4 823.993 -20.945 -13.00 Pass

4233 846.6 849.076 -26.596 -13.00 Pass

Agflant Spectrum Anatyrer - Swopt 54 Agitest Spectrem Analyrer - Swept 54
RL B AL

‘Start Freq 823.000000 v Type: Log-Pur ; Start 9.000000 fvg Type: Log-Pr
Start Freq 823.00000 ,.w“, - AvglHold> 100100 it Freq £9.0000 m,_... W Trig:Fras Run AuglHsidz 100400
W GaincLaw IFGainl ow Artan: 36 4B

Feef Offset 10 dB Mi Ref Offset 10 dB
Ref 35,00 dBm Ref 35.00 dBm

Start 823.0000 MHz ) ) ) ) Stop 824.0000 MHz| Start 849.0000 MHz ) Stop 850.0000 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 107 ms (1001 pts) #Res BW 30 kHz #VBW 100 kHz Sweep 1.07 ms (1001 pts)
. v v —
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3.4 Spurious Emission

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.

TEST CONFIGURATION

Conducted Spurious Measurement:

CMU200

Directional coupler

EUT "
Spectrum
Analyzer
Radiated Spurious Measurement:

FRP Dome T ......................................... “_'

|

Il

Imtogm i (Antenna Tower)
l Antenna |
Gelder| | L0 et

80cm . Sl ‘_ gm —H 8
(Turntable) i . o

b GroundPlane T Pre-Amplifier

Spectrum Analyzer :h_' oo |_ J lControIIe[I'i

I e el

TEST PROCEDURE

The EUT was setup according to EIA/TIA 603C

Conducted Spurious Measurement:

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

b) Connect a low loss RF cable from the antenna port to a spectrum analyzer and CMU200 by a
Directional Couple.

c) EUT Communicate with CMU200 then selects a channel for testing.
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d) Add a correction factor to the display of spectrum, and then test.

e) The resolution bandwidth of the spectrum analyzer was set at 1MHz for Part 22 and 1MHz for Part
24, sufficient scans were taken to show the out of band Emission if any up to10th harmonic.

Radiated Spurious Measurement:

a) The EUT shall be placed at the specified height on a support, and in the position closest to normal
use as declared by provider.

b) The test antenna shall be oriented initially for vertical polarization and shall be chosen to
correspond to the frequency of the transmitter

c) The output of the test antenna shall be connected to the measuring receiver.

d) The transmitter shall be switched on and the measuring receiver shall be tuned to the frequency of
the transmitter under test.

e) The test antenna shall be raised and lowered through the specified range of height until a
maximum signal level is detected by the measuring receiver.

f)  The transmitter shall then be rotated through 360°in the horizontal plane, until the maximum signal
level is detected by the measuring receiver.

g) The test antenna shall be raised and lowered again through the specified range of height until a
maximum signal level is detected by the measuring receiver.

h) The maximum signal level detected by the measuring receiver shall be noted.

i) The transmitter shall be replaced by a substitution antenna.

1) The substitution antenna shall be orientated for vertical polarization and the length of the
substitution antenna shall be adjusted to correspond to the frequency of the transmitter.

k) The substitution antenna shall be connected to a calibrated signal generator.

[) If necessary, the input attenuator setting of the measuring receiver shall be adjusted in order to
increase the sensitivity of the measuring receiver.

m) The test antenna shall be raised and lowered through the specified range of height to ensure that
the maximum signal is received.

n) The input signal to the substitution antenna shall be adjusted to the level that produces a level
detected by the measuring receiver, that is equal to the level noted while the transmitter radiated
power was measured, corrected for the change of input attenuator setting of the measuring
receiver.

0) The measurement shall be repeated with the test antenna and the substitution antenna orientated
for horizontal polarization.

p) The measure of the effective radiated power is the larger of the two levels recorded at the input to
the substitution antenna, corrected for gain of the substitution antenna if necessary.

gq) The resolution bandwidth of the spectrum analyzer was set at 100 kHz for Part 22 and 1MHz for
Part 24. The frequency range was checked up to 10th harmonic.
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TEST RESULTS
Conducted Measurement:
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GSM850

Report No.: CTL1902272081-WF

Channel:

128

[T ———

Avg Type: Log-Pur
AvglHeld> 100100

30.000000 MHz
PHO; Fast g 1P PRk RuUn
I Gaincl ow Aatarc 36 dB

Ref Offset 10 dB
Ref 35.00 dBm

|
|
At el b s e et B by A AL s

Start 30,0 MHz
#Res BW 1.0 MHz

=

" Stop 1.0000 GHz

#VBW 3.0 MHz Sweep 1,00 ms (1001 pts)

Agliors Spectrum Anatyzes - Swept 54
8 k.

Ref Offset 10 B
Ref 35,00 dBm

LA

Start 1.000 GHz
#Res BW 1.0 MHz

1.000000000 GHz
MO Fast
F Giain:L ow

._;M,,.-J-‘-w*_ g Moyl

Avg Type: Log-Par
Trig: Fras Run AwglHeld: 581500

" een: 36 48

1

S SrYSCR UL T

top 10.
#VEW 3.0 MHz p 15.0ms (10

Swee

30MHz~1GHz

1GHz~10GHz

Channel:

190

T ———

Avg Type: Log-Pur
AvglHeld> 100100

30.000000 MHz
PHO; Fast g 1P PRk RuUn
I Gaincl ow Aatarc 36 dB
Ref Offset 10 dB
Ref 35.00 dBm

4
W e e et Prah e e e SRS TR TR LW TR

"~ Stop 1.0000 GHz |
Sweep 1,00 ms (1001 pts)

Start 30,0 MHz
#Res BW 1.0 MHz

=

#VBW 3.0 MHz

Agliors Spectrum Anatyzes - Swept 54
8 k.

1.000000000 GHz
W

Ref Offset 10 B
Ref 35,00 dBm

(At

Start 1.000 GHz
#Res BW 1.0 MHz

PHO: Fast
FainLow

Avg Type: Log-Par
Trig: Fras Run AvglHeld: 571500

" een: 36 48

"~ Stop 10.000 GHz

#VEW 3,0 MHz Sweep 15.0ms (1001 pts)

30MHz~1GHz

1GHz~10GHz

Channel:

251

[T ———

30.000000 MHz e Trig: Froa Run

WGainclow Atten: 36 4B

Avg Type: Log-Pur
AvglHeld> 100100

Ref Offset 10 dB
Ref 35.00 dBm

r s Palibyd Pl AL A AR AL it i e Lt ol Bkt
|
|
Start 30.0 MHz
#Res BW 1,0 MHz

=

" Stop 1.0000 GHz

#VBW 3.0 MHz Sweep 1,00 ms (1001 pts)

Agliors Spectrum Anatyzes - Swept 54
8 k.

1.000000000 GHz

Ref Offset 10 B
Ref 35,00 dBm

Start 1.000 GHz
#Res BW 1.0 MHz

PHO: Fast

FainLow

Avg Type: Log-Par
Trig: Fras Run AvglHeld: 541500

" een: 36 48

Stop Freq
10.000000000 GHz|

CF Step

Man

ittt ey oA g™, I

0 GHz

top 10.
#VEW 3,0 MHz Sweep 15.0ms (1001 pts)

30MHz~1GHz

1GHz~10GHz
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GPRS850

Report No.: CTL1902272081-WF

Channel:

128

[T ———

o #vg Type: Log-Pur
30.000000 MHz WSSO 1 (g: Fré4 Run Aughiaié> 108100

WGainclow Atten: 36 4B

Ref Offset 10 dB
Ref 35.00 dBm

Start 30.0 MHz ) ) I ” " Stop 1.0000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1,00 ms (1001 pts)

=

Agliors Spectrum Anatyzes - Swept 54
8 k.

1.000000000 -n-;.. L Run

FlainLow — Aften: 36 4B

Ref Offset 10 B
Ref 35,00 dBm

"
o A“"‘I"l.'hk':' L "w i _"_\-.-Mﬁ
e Hir

Start 1.000 GHz
#Res BW 1.0 MHz #VEW 3.0 MHz

Avg Type: Log-Par
AvglHeld: 45100

30MHz~1GHz

1GHz~10GHz

Channel:

190

glant Specirum Anabyror - Swept 54
- 30. Avg Type: Log-Pur
S0.000000 Sz o N Trig: Froa Run AvglHald> 100H00
I Gaincl aw Aatarc 36 dB

Ref Offset 10 dB
Ref 35.00 dBm

ATl el el M

Start 30.0 MHz ) ) I ” " Stop 1.0000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1,00 ms (1001 pts)

=

Agitere Spectrom knabyzer - Swept 54
D
1.000000000 -n-;.. L Run
I GalnL ow Asten: 36 dB

Ref Offset 10 B
Ref 35,00 dBm

i nqa.»rr!"”l"nﬁ”mwv\‘“".‘.r""““M%“

Start 1.000 GHz
#Res BW 1.0 MHz #VEW 3.0 MHz

Avg Type: Log-Par
AvglHeld: 401500

"~ Stop 10.000 GHz
Sweep 15.0ms (1001 pts)

30MHz~1GHz

1GHz~10GHz

Channel:

251

[T ———

o #vg Type: Log-Pur
30.000000 MHz WSSO 1 (g: Fré4 Run Aughiaié> 108100

WGainclow Atten: 36 4B

Ref Offset 10 dB
Ref 35.00 dBm

FORPEPSNPY FIUPRII e T PP Y PP pPap SER PR e

Start 30.0 MHz ) ) I ” " Stop 1.0000 GHz |

#Res BW 1,0 MHz #VBW 3.0 MHz Sweep 1,00 ms (1001 pts)

=

Agliors Spectrum Anatyzes - Swept 54
8 k.

1.000000000 -n-u- N, raimun
[ GiincL ow Asten: 36 dB

Ref Offset 10 B
Ref 35,00 dBm

Start 1.000 GHz
#Res BW 1.0 MHz #VEW 3.0 MHz

Avg Type: Log-Par
AvglHeld: 391500

30MHz~1GHz

1GHz~10GHz
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GSM1900

Report No.: CTL1902272081-WF

Channel:

T ———

‘Start Freq 30.000000 MHz
PHO: et g
W Gadncl ow

Avg Type: Log-Pur

]
Trig: Fres Run AvglHeld> 100100

Attan: 36 dB

Ref Offset 10 dB
Ref 35.00 dBm

bt
1

Start 30,0 MHz
#Res BW 1.0 MHz

=

~Stop 1.0000 GHz |

#VBW 3.0 MHz Sweep 1,00 ms (1001 pts)

Agliors Spectrum Anatyzes - Swept 54
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Trig: Fras Run Hueg|Held=> 100100

" een: 36 48
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Start 7.000 GHz
#Res BW 1.0 MHz
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" Stop 13,500 GHz

#VBW 3.0 MHz Sweep 10.0 ms (1001 pts)
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Start 30,0 MHz
#Res BW 1.0 MHz
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#VBW 3.0 MHz Sweep 1,00 ms (1001 pts)
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Avg Type: Log-Pur
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Stop 7.000 GHz
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1GHz~7GHz




V1.0

T ———

Avg Type: Log-Pur
AvglHeld> 100100

‘Start Freq 7.000000000 GHz
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Trig: Fres Run
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Ref Offset 10 dB
Ref 35.00 dBm
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Start 7.000 GHz
#Res BW 1.0 MHz

=

" Stop 13,500 GHz

#VBW 3.0 MHz Sweep 10.0 ms (1001 pts)
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Avg Type: Log-Par
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Stop 20,000 GHz
Sweep 16.3ms (1001 pts)
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Avg Type: Log-Pur
Trig: Fres Run AvglHeld> 100100

Attan: 36 dB

Ref Offset 10 dB
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ST
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~Stop 1.0000 GHz |
#Res BW 1.0 MHz

#VBW 3.0 MHz Sweep 1,00 ms (1001 pts)

PHO: Fast
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Ref Offset 10 B
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#Res BW 1.0 MHz
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Avg Type: Log-Pur
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Channel:
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~Stop 1.0000 GHz |
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Start 7.000 GHz
#Res BW 1.0 MHz AVBW 3.0 MHz

=
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WCDMA Band I
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GSM 850
Ga Peak . )

Channel Fre'\c}Il;ency dpl“s"ea dP|°3' Diatance | Antenna | EIRP Ialémt Mzggln Polarization
(MHz) (dBm) | (dB) Gain(dB) | (dBm) (dBm) | (dB)
1648.40 -28.65 | 3.00 3.00 9.58 -22.07 | -13.00 9.07 H

128 2472.60 -31.56 | 3.47 3.00 10.72 -24.31 | -13.00 | 11.31 H
1648.40 -26.83 | 3.00 3.00 9.68 -20.15 | -13.00 7.15 V
2472.60 -33.60 | 3.47 3.00 10.72 -26.35 | -13.00 | 13.35 Vv
1673.20 -31.53 | 3.14 3.00 9.61 -25.06 | -13.00 | 12.06 H

190 2509.80 | -34.01 | 3.59 3.00 10.77 -26.83 | -13.00 | 13.83 H
1673.20 -27.64 | 3.14 3.00 9.61 -21.17 | -13.00 8.17 Vv
2509.80 -31.15 | 3.59 3.00 10.77 -23.97 | -13.00 | 10.97 V
1697.60 -29.24 | 3.26 3.00 9.77 -22.73 | -13.00 9.73 H

251 2546.40 -32.67 | 3.69 3.00 10.89 -25.47 | -13.00 | 12.47 H
1697.60 -27.54 | 3.26 3.00 9.77 -21.03 | -13.00 8.03 V
2546.40 -35.20 | 3.69 3.00 10.89 -28.00 | -13.00 | 15.00 V

GPRS850
Ga Peak . .

Channel Frelsll;'ency gg"ea (I:E,I Diatance | Antenna | EIRP Iagmt Mzrgln Polarization
(MHz) (dBm) | (dB) Gain(dB) | (dBm) (dBm) | (dB)
1648.40 -28.07 | 3.00 3.00 9.58 -21.49 | -13.00 8.49 H

128 2472.60 -31.56 | 3.47 3.00 10.72 -24.31 | -13.00 | 11.31 H
1648.40 | -27.55 | 3.00 3.00 9.68 -20.87 | -13.00 | 7.87 V
2472.60 -33.71 | 3.47 3.00 10.72 -26.46 | -13.00 | 13.46 V
1673.20 -30.55 | 3.14 3.00 9.61 -24.08 | -13.00 | 11.08 H

190 2509.80 -34.36 | 3.59 3.00 10.77 -27.18 | -13.00 | 14.18 H
1673.20 -27.35 | 3.14 3.00 9.61 -20.88 | -13.00 7.88 Vv
2509.80 -32.7 | 3.59 3.00 10.77 -25.52 | -13.00 | 12.52 V
1697.60 -29.33 | 3.26 3.00 9.77 -22.82 | -13.00 9.82 H

251 2546.40 -35 3.69 3.00 10.89 -27.8 | -13.00 | 14.80 H
1697.60 -26.66 | 3.26 3.00 9.77 -20.15 | -13.00 7.15 Vv
2546.40 -33.64 | 3.69 3.00 10.89 -26.44 | -13.00 | 13.44 Vv

GSM1900
Ga Peak . .
Channel Fr?&l;'ezr;cy (gg"?;) (gé') Diatance | Antenna | EIRP (Iagn']t) M(erg)ln Polarization
Gain(dB) | (dBm)
3700.40 -29.45 | 4.25 3.00 12.34 -21.36 | -13.00 8.36 H

512 5550.60 -34.70 | 4.97 3.00 13.52 -26.15 | -13.00 | 13.15 H
3700.40 -31.50 | 4.25 3.00 12.34 -23.41 | -13.00 | 10.41 \/
5550.60 | -38.15 | 4.97 3.00 13.52 -29.60 | -13.00 | 16.60 Vv
3760.00 -30.09 | 4.38 3.00 12.34 -22.13 | -13.00 9.13 H

661 5640.00 -34.87 | 5.01 3.00 13.58 -26.30 | -13.00 | 13.30 H
3760.00 -29.43 | 4.38 3.00 12.34 -21.47 | -13.00 8.47 Vv
5640.00 -35.67 | 5.01 3.00 13.58 -27.10 | -13.00 | 14.10 Vv
3819.60 -29.92 | 4.49 3.00 12.45 -21.96 | -13.00 8.96 H

810 5729.40 -34.55 | 5.26 3.00 13.66 -26.15 | -13.00 | 13.15 H
3819.60 -31.13 | 4.49 3.00 12.45 -23.17 | -13.00 | 10.17 \/
5729.40 | -38.20 | 5.26 3.00 13.66 -29.80 | -13.00 | 16.80 \%
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GPRS1900
G Peak - .
Channel Frt(e&L;'ezr)lcy (gg"?;) (gé') Diatance Ante?ma EIRP (Ia'énn';[) M(?jg)ln Polarization
Gain(dB) | (dBm)
3700.40 | -31.55 | 4.25 3.00 12.34 -23.46 | -13.00 | 10.46 H
512 5550.60 | -38.10 | 4.97 3.00 13.52 -29.55 | -13.00 | 16.55 H
3700.40 | -30.95 | 4.25 3.00 12.34 -22.86 | -13.00 | 9.86 \%
5550.60 | -34.74 | 4.97 3.00 13.52 -26.19 | -13.00 | 13.19 \Y
3760.00 | -31.54 | 4.38 3.00 12.34 -23.58 | -13.00 | 10.58 H
661 5640.00 | -38.75 | 5.01 3.00 13.58 -30.18 | -13.00 | 17.18 H
3760.00 | -29.23 | 4.38 3.00 12.34 -21.27 | -13.00 | 8.27 \
5640.00 | -37.01 | 5.01 3.00 13.58 -28.44 | -13.00 | 15.44 \%
3819.60 | -32.71 | 4.49 3.00 12.45 -24.75 | -13.00 | 11.75 H
810 5729.40 | -39.23 | 5.26 3.00 13.66 -30.83 | -13.00 | 17.83 H
3819.60 | -31.47 | 4.49 3.00 12.45 -23.51 | -13.00 | 10.51 V
5729.40 | -36.81 | 5.26 3.00 13.66 -28.41 | -13.00 | 15.41 \Y
WCDMA Band Il
Channel G Peak - .
Frequency | Ppuea Pq . a Limit | Margin o
(MH2) (dBm) | (dB) Diatance ég;[re]Fdn; (5:;5) (dBm) (dB) Polarization
3704.80 | -33.66 | 4.27 3.00 12.34 -25.59 | -13.00 | 12.59 H
9262 5557.20 | -39.80 | 4.99 3.00 13.52 -31.27 | -13.00 | 18.27 H
3704.80 | -32.15 | 4.27 3.00 12.34 -24.08 | -13.00 | 11.08 \
5557.20 | -37.71 | 4.99 3.00 13.52 -29.18 | -13.00 | 16.18 Vv
3760.00 | -35.93 | 4.38 3.00 12.34 -27.97 | -13.00 | 14.97 H
9400 5640.00 | -41.16 | 5.01 3.00 13.58 -32.59 | -13.00 | 19.59 H
3760.00 | -32.82 | 4.38 3.00 12.34 -24.86 | -13.00 | 11.86 \%
5640.00 | -37.68 | 5.01 3.00 13.58 -29.11 | -13.00 | 16.11 \%
3815.20 | -34.17 | 4.47 3.00 12.45 -26.19 | -13.00 | 13.19 H
9538 5722.80 | -41.49 | 5.23 3.00 13.66 -33.06 | -13.00 | 20.06 H
3815.20 -33.6 | 4.47 3.00 12.45 -25.62 | -13.00 | 12.62 Vv
5722.80 | -39.03 | 5.23 3.00 13.66 -30.6 | -13.00 | 17.60 Vv
WCDMA Band V
G Peak L .
Frequency | Ppuea Pq . a Limit | Margin .
Channel (MH2) dBm) | (dB) Diatance ég;[ﬁ(ndn; (5:;5) (dBm) (dB) Polarization
1652.80 | -32.08 | 3.02 3.00 9.58 -25.52 | -13.00 | 12.52 H
9262 2479.20 | -36.85 | 3.51 3.00 10.72 -29.64 | -13.00 | 16.64 H
1652.80 | -30.19 | 3.02 3.00 9.68 -23.53 | -13.00 | 10.53 V
2479.20 | -35.57 | 3.51 3.00 10.72 -28.36 | -13.00 | 15.36 V
1673.20 | -33.16 | 3.14 3.00 9.61 -26.69 | -13.00 | 13.69 H
9400 2509.80 | -40.38 | 3.59 3.00 10.77 -33.2 | -13.00 | 20.20 H
1673.20 | -28.93 | 3.14 3.00 9.61 -22.46 | -13.00 | 9.46 V
2509.80 | -35.47 | 3.59 3.00 10.77 -28.29 | -13.00 | 15.29 \%
1693.20 | -29.94 | 3.24 3.00 9.77 -23.41 | -13.00 | 10.41 H
9538 2539.80 | -38.41 | 3.65 3.00 10.89 -31.17 | -13.00 | 18.17 H
1693.20 | -30.18 | 3.24 3.00 9.77 -23.65 | -13.00 | 10.65 V
2539.80 | -35.40 | 3.65 3.00 10.89 -28.16 | -13.00 | 15.16 \%
Remark:

1. EIRP=Pye(dBm)-P(dB) +G,(dBi)
2. We were not recorded other points as values lower than limits.

3. Margin = Limit - EIRP
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3.5 Frequency Stability under Temperature & Voltage Variations
LIMIT

Cellular Band: 2.5ppm PCS Band: Within the authorized frequency block

TEST CONFIGURATION

Temperature Chamber

Spectrum analyzer EUT

WA

Att.

Variable Power Supply
TEST PROCEDURE

The EUT was setup according to EIA/TIA 603C

Frequency Stability under Temperature Variations:

The equipment under test was connected to an external AC or DC power supply and input rated
voltage. RF output was connected to a frequency counter or spectrum analyzer via feed through
attenuators. The EUT was placed inside the temperature chamber. Set the spectrum analyzer RBW
low enough to obtain the desired frequency resolution and measure EUT 20°C operating frequency as
reference frequency. Turn EUT off and set the chamber temperature to -30°C . After the temperature
stabilized for approximately 30 minutes recorded the frequency. Repeat step measure with 10°C
increased per stage until the highest temperature of +50°C reached.

Frequency Stability under Voltage Variations:

Set chamber temperature to 20°C. Use a variable AC power supply / DC power source to power the
EUT and set the voltage to rated voltage. Set the spectrum analyzer RBW low enough to obtain the
desired frequency resolution and recorded the frequency.

Reduce the input voltage to specify extreme voltage variation (x15%) and endpoint, record the
maximum frequency change.

TEST RESULTS
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Reference Frequency: GSM850 Middle channel=190 channel=836.6MHz

Voltage (V) Tempoerature Frequency error Limit (ppm) Result
(€) Hz ppm
-30 158 0.189
-20 201 0.240
-10 151 0.180
0 166 0.198
12.0 10 193 0.231
20 175 0.209 25 Pass
30 212 0.253
40 233 0.279
50 242 0.289
13.8 25 179 0.214
End point 10.2 25 239 0.286

Reference Frequency: PCS1900 Middle channel=661 channel=1880MHz

Voltage (V) Tempoerature Frequency error Limit (ppm) Result
() Hz ppm
-30 249 0.132
-20 273 0.145
-10 211 0.112
0 227 0.121
12.0 10 246 0.131 Within the
20 229 0.122 ?r“;gggrzlss Pass
30 237 0.126 block
40 261 0.139
50 278 0.148
13.8 25 218 0.116
End point 10.2 25 291 0.155

Reference Frequency: WCDMA Band Il Middle channel=9400 channel=1880MHz

Voltage (V) Tempoerature Frequency error Limit (ppm) Result
(C) Hz ppm
-30 248 0.132
-20 219 0.116
-10 255 0.136
0 253 0.135
12.0 10 240 0.128 Within the
20 264 0.140 ?r”;gggﬁgs Pass
30 253 0.135 block
40 272 0.145
50 285 0.152
13.8 25 224 0.119
End point 10.2 25 303 0.161
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Reference Frequency: WCDMA Band V Middle channel=4182 channel=836.6MHz
Voltage (V) Tempoerature Frequency error Limit (ppm) Result
(C) Hz ppm
-30 217 0.259
-20 273 0.326
-10 259 0.310
0 256 0.306
12.0 10 245 0.293
20 269 0.322 2.5 Pass
30 271 0.324
40 297 0.355
50 336 0.402
13.8 25 220 0.263
End point 10.2 25 326 0.390
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4 Test Setup Photos of the EUT




V1.0

5 Photos of the EUT
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External Photos of EUT
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Internal Photos of EUT
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