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TEST REPORT

Test Report No. : GTS20190726008-1-3-2 Lual2 20
Equipment under Test . OBD Vehicle Tracking Device
Model /Type . IDD-213LA
Listed Models . IDD-213LA-L
Applicant : Sinocastel Co.,Ltd.
Address - B/F,5th Building,Software Park ,No. 2 Gaoxin C. 3rd

RoadHi-Tech. Industrial Park,Shenzhen, China

Manufacturer : Sinocastel Co.,Ltd.

5/F,5th Building,Software Park ,No. 2 Gaoxin C. 3rd

Address RoadHi-Tech. Industrial Park,Shenzhen, China

Test result Pass *

* In the configuration tested, the EUT complied with the standards specified page 4.

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

The tests were performed according to following standards:

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

FCC Part 22 Subpart H: PRIVATE LAND MOBILE RADIO SERVICES.

FCC Part 24 Subpart E: PUBLIC MOBILE SERVICES

ANSI/TIA-603-E-2016: Land Mobile FM or PM Communications Equipment Measurement and
Performance

Standards.

ANSI C63.26-2015: IEEE/ANSI Standard for Compliance Testing of Transmitters Used in Licensed
Radio

Services

FCCKDB971168D01 Power Meas License Digital Systems

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
o) -
99% & -26 dB Occupied Bandwidth Part 22917 Pass

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) Pass

Out of band emission, Band Edge

Part 2.1055
Frequency stability Part 22.355 Pass
Part 24.235
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1.2 Address of the test laboratory

Shenzhen Global Test Service Co.,Ltd.
No0.7-101 and 8A-104, Building 7 and 8, DCC Cultural and Creative Garden, No.98, Pingxin North Road,
Shangmugu Community, Pinghu Street, Longgang District, Shenzhen, Guangdong

The 3m-Semi anechoic test site fulfils CISPR 16-1-4 according to ANSI C63.4:2014 and CISPR 16-1-4:2010
SVSWR requirement for radiated emission above 1GHz.

1.3 Test Facility

The test facility is recognized, certified, or accredited by the following organizations:

FCC-Registration No.: 165725

Shenzhen Global Test Service Co.,Ltd EMC Laborns Commission. The acceptance letter from the
FCC is maintained in our files.

atory has been registered and fully described in a report filed with the (FCC) Federal Communicatio

A2LA-Lab Cert. No.: 4758.01

Shenzhen Global Test Service 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.

CNAS-Lab Code: L8169

Shenzhen Global Test Service Co.,Ltd. has been assessed and proved to be in compliance with CNAS-CL01
Accreditation Criteria for Testing and Calibration Laboratories (identical to ISO/IEC 17025: 2005 General
Requirements) for the Competence of Testing and Calibration Laboratories. Date of Registration: Dec. 11,
2015. Valid time is until Dec. 10, 2024.

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 TR-100028-01"Electromagnetic
compatibilityand Radio spectrum Matters (ERM);Uncertainties in the measurementof mobile radio equipment
characteristics;Part 1”and TR-100028-02 “Electromagnetic compatibilityand Radio spectrum Matters
(ERM);Uncertainties in the measurementof mobile radio equipment characteristics;Part 2 “ and is documented
in the Shenzhen Global Test Service 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 Shenzhen Global Test Service Co.,Ltd.is reported:

Test Range Measurement Notes
Uncertainty
Radiated Emission 30~1000MHz 4.10 dB Q)
Radiated Emission 1~18GHz 4.32 dB (1)
Radiated Emission 18-40GHz 5.54 dB (1)
Conducted Disturbance 0.15~30MHz 3.12dB (1)
Conducted Power 9KHz~18GHz 0.61 dB (1)
Spurious RF Conducted Emission 9KHz~40GHz 1.22 dB Q)
Band Edge Compliance of RF 9KHz~40GHz 1.22 dB (1)
mission

Occupied Bandwidth 9KHz~40GHz - (1)

(1) This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=1.96.
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2 GENERAL INFORMATION

2.1 Environmental conditions

Page 6 of 24

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:

OBD Vehicle Tracking Device

Model/Type reference:

IDD-213LA

Power supply:

DC 12.0V from battery

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
Antenna type: FPC antenna

Antenna gain:

FDD Band V:1.21dBi, FDD Band 11:1.46dBi

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

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:

FDD Band Il FDD Band IV FDD Band V
Frequency Frequency Frequency
Channel (MH2) Channel (MH2) Channel (MH2)
9262 1852.4 1312 1712.4 4132 826.40
9400 1880.0 1413 1732.6 4182 836.60
9538 1907.6 1513 1752.6 4233 846.60

2.4 Test Modes

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

Test Mode Test Modes Description
Mode 1 WCDMA system, QPSK modulation
Mode 2 HSDPA system, QPSK modulation
Mode 3 HSUPA system, QPSK modulation

Note:
1. As WCDMA, HSDPA and HSUPA with the same emission designator, test result recorded in this
report at the worst case Mode 1 only after exploratory scan.
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2.5 Equipments Used during the Test
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: . Calibration | Calibration
Test Equipment Manufacturer Model No. Serial No. Date Due Date
LISN R&S ENV216 3560'2550'0 2018/09/20 | 2019/09/19
LISN R&S ESH2-Z5 893606/008 | 2018/09/20 | 2019/09/19
Bilog Antenna Schwarzbeck VULB9163 976 2018/09/20 | 2019/09/19
Bilog Antenna Schwarzbeck VULB9163 979 2018/09/20 | 2019/09/19
EMI Test Receiver R&S ESCI7 101102 2018/09/20 | 2019/09/19
Spectrum Analyzer Agilent N9020A MY48010425 | 2018/09/20 | 2019/09/19
Spectrum Analyzer R&S FSP40 100019 2018/06/05 | 2019/06/04
Controller EM Electronics Controller EM N/A N/A N/A
1000
Horn Antenna Schwarzbeck BBHA 9120D 01622 2018/09/20 | 2019/09/19
Horn Antenna Schwarzbeck BBHA 9120D 01652 2018/09/20 | 2019/09/19
Active Loop SCHWARZBE FMZB1519 1519-037 | 2018/09/20 | 2019/09/19
Antenna CK
Broadband Hom | SCHWARZBE | 5116 9170 971 2018/09/20 | 2019/09/19
Antenna CK
Amplifier Schwarzbeck BBV 9743 #202 2018/09/20 | 2019/09/19
Amplifier EMCI EMCO051845B 980355 2018/09/20 | 2019/09/19
Temperature/Humi | i CTH-608 02 2018/09/20 | 2019/09/19
dity Meter
9SH10-
High-Pass Filter K&L 2700/X12750- | KL142031 | 2018/09/20 | 2019/09/19
0/0
41H10-
High-Pass Filter K&L 1375/U12750- | KL142032 | 2018/09/20 | 2019/09/19
0/0
RF Cable(below | HUBER+SUHN RG214 REO1 2018/09/20 | 2019/09/19
1GHz) ER
RF Cable(above | HUBER+SUHN RG214 REO2 2018/09/20 | 2019/09/19
1GHz) ER
S i;?g's'“on Agilent U2531A TW53732350 2018/09/20 | 2019/09/19
Power Sensor Agilent U2021XA MY5365004 | 2018/09/20 | 2019/09/19
EMI Test Software R&S ES-K1 V1.7.1 2018/09/20 | 2019/09/19
EMI Test Software | JS Tonscend JS32-RE 2.0.1.5 2018/09/20 | 2019/09/19
EMI Test Software Audix E3 2.1.1 2018/09/20 | 2019/09/19

2.6 Related Submittal(s) / Grant (s)

This submittal(s) (test report) is intended for FCC ID: S8U-IDD-213LA filing to comply with of the
FCC Part 22 and Part 24 Rules.

2.7 Modifications

No modifications were implemented to meet testing criteria.
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3 TEST CONDITIONS AND RESULTS

3.1 Output Power
LIMIT

GSM850/WCDMA Band V: 7W

PCS1900/WCDMA Band II: 2W

WCDMA Band IV: 1W

The Peak-to-Average Ratio (PAR) of the transmission may not exceed 13 dB.

TEST CONFIGURATION

Conducted Power Measurement

| CMU200

: | Directicnal coupler |

EUT .
Spectrum
Analyzer
Radiated Power Measurement:
FRP Dome T """""""""""""""""""""""""" : -
\ 1mtogm ! (Antenna Tower)
l Antenna !
AE Evr|{ | & 11
LC 1
8o em M— 2 —————— 3
(Turntable)

ot Ground Plane —— ooo Pre-Amplifier
Spectrum Analyzer| - oo l I lControlle I
1

L

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

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.
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e)
f)

9)
h)
i)
j)
k)
)

m)

n)

p)

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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Erequenc Avg.Burst Peak-to-Average Limit
EUT Mode Channel (I\CJIHZ) y Power Ratio (dBm) Result
(dBm) (dB)
9262 1852.40 22.58 3.44
WCDMA Band Il
(QPSK) 9400 1880.00 22.69 3.75 33.01 Pass
9538 1907.60 22.46 3.68
4132 826.40 22.56 /
WEDMABand V' 7183 836.60 22.74 j 38.45 | Pass
(QPSK)
4233 846.60 22.65 /

Note: 1.Peak-to-Average Ratio= maximum PK burst power-maximum Avg. burst power.

Radiated Measurement:

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.

WCDMA BAND I
Ga - .
Pvea Pa Pa EIRP Limit | Margin o
Channel Antenna J Polarization
(dBm) (dB) Gain(dB) (dB) (dBm) | (dBm) (dB)
9262 -17.32 3.41 10.24 33.60 23.11 33.01 9.90 V
9400 -17.10 3.49 10.24 33.60 23.25 | 33.01 9.76 V
9538 -17.19 3.55 10.23 33.60 23.09 | 33.01 9.92 V
WCDMA BAND V
Ga . - .
Pvea P Correction | Pag ERP | Limit | Margin N~
Channel dBm) | (dB) égitr??dn;) (dB) dB) | (dBm) | (dBm) (dB) Polarization
4132 -17.75 | 2.42 8.45 2.15 36.82 | 22.95 | 38.45 | 15.50 Vv
4183 -17.49 | 2.46 8.45 2.15 36.82 | 23.17 | 38.45 | 15.28 V
4233 -17.38 | 2.53 8.36 2.15 36.82 | 23.12 | 38.45 | 15.33 V
Remark:

1. EIRP=Puea(dBm)-P(dB)+Pag(dB)+Ga(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

EUT

TEST PROCEDURE

irectional coupler |

CMUZ200

Spectrum
Analyvzer

Page 11 of 24

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

ST el Elneme (MH2) bandwidth (KHz) (KHz)
9262 1852.4 4.1825 4.711
WCDMA Band Il 9400 1880.0 4.1718 4.707

(QPSK) ' ' .
9538 1907.6 4.1673 4.688
4132 826.4 4.1646 4.684

WCDMA Band V

(QPSK) 4183 836.6 4.1812 4.692
4233 846.6 4.1730 4.716
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Test plots as follow:
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WCDMA Band |l

Agilen Spectrum Analyzer - Occupied BW

ENSEINT i 052100 P AL, 2019
Center Fraq: 1852400000 GHz Radio Std: None

Trig: Free Run AvglHold:>10/10
#Atten: 40 dB

TracelDetector

-
WFGainLow Radio Device: BTS

Ref Offset 12 dB
Ref 30.00 dBm

Clear Write
AT e A A

N s
Max Hold

Min Hold
Span 10 MHz o

#VBW 100 kHz Sweep 13.67 ms|

Total Power 29.3 dBm

Occupied Bandwidth

4.1825 MHz
8.039 kHz
4711 WHz

99.00 %
-26.00 dB

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Agilen Spectrum Analyzer - Occupied BW

Center Freg

826.400000 MHz

WCDMA Band IV

EHE I 05,0152 PM AL, 2019
Center Fragq: 826400000 MHz Radio Std: None
o Trig: Free Run Avg|Hold:>10/10

WIFGain:Low " patten: 40 dB Radio Device: BTS

Ref Offset 10 dB
Ref 33.00 dBm

Occupied Bandwidth

Span 10 MHz
#VBW 100 kHz Sweep 10.6 ms|

Total Power 29.0 dBm

4.1646 MHz

Transmit Freq Error
x dB Bandwidth

-8.060 kHz
4.684 MHz

OBW Power
x dB

99.00 %
-26.00 dB

TracelDetector

Channel 9262

5:21:56 PM A, 2019

Radio Std: None TracelDetector

Center Freq: 1880000000 GHz
Trig: Free Run AvglHold:>10/10

#Atten: 40 dB Radio Device: BTS

==
Gain:Low

Ref Offset 12 dB
Ref 30.00 dBm

Span 10 MHz

#Res BW 30 kHz #VBW 100 kHz Sweep 13.67 ms|

Occupied Bandwidth Total Power 29.3 dBm

4.1718 MHz
2.957 kHz
4,707 WHz

99.00 %
-26.00 dB

OBW Power
x dB

Transmit Freq Error
% dB Bandwidth

STATUS:

Channel 4132

Agilent Spectrum Analyzer - Occupied BW

836.60000

ENGE I 50124 PM AT,
Center Freq: 836 600000 MHz Radio Std: None
Trig: Free Run AvglHold:>10/10

#Atten: 40 dE

0 MHz

WFGaimLow Radio Devi

Ref Offset 10 dB
Ref 33.00 dBm

#Res BW 30 kHz

Occupied Bandwidth

T S -

Span 10 MHz
#VBW 100 kHz Sweep 10.6 ms|

Total Power 28.6 dBm

4.1812 MHz

Transmit Freq Error
% dB Bandwidth

99.00 %
-26.00 dB

-190.77 kHz
4,692 MHz

OBW Power
x dB

STATUS:

TracelDetector

Channel 9400

Agilent Spectrum Analyzer - Occupied BW
05:22:39 PM AuQ09, 2019
Std: None

Center Freq: 1.607600000 GHz TracelDetector

Trig: Free Run AvglHold:>10/10
#Atten: 40 dB

Ref Value 30.00 dBm

-
WFGaimLow Radio Device: BTS

Ref Offset 12 dB
Ref 30.00 dBm

Clear Write

P T
£

Max Hold
| eS|

Span 10 MHz LIGED

Sweep 13.67 msEm===mm |
29.2 dBm

#Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power

4.1673 MHz
2.542 kHz
4,688 WHz

99.00 %
-26.00 dB

OBW Power
x dB

Transmit Freq Error
% dB Bandwidth

STATUS.

Center Freq

Ref Offset 10

846.600000 MHz

Channel 4183

ENGE I M U3, 2019
Center Freq: 846 600000 MHz

G Trig:Free Run AvglHold:>10/10
#IFGalmLow __ BAtten: 40 d5

dB

Ref 33.00 dBm

#Res BW 30 kHz

Occupied Bandwidth

Transmit Freq Error
% dB Bandwidth

Span 10 MHz

#VBW 100 kHz Sweep 10.6 ms|

Total Power 30.2 dBm
4.1730 MHz
-13.283 kHz

4,716 MHz

99.00 %
-26.00 dB

OBW Power
x dB

STATUS:

TracelDetector

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
_Il Niectienal couple

EUT

Spectrum

Analyzer

TEST PROCEDURE

In the 1MHz 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

WCDMA Band |l

Measurement Results -
Channel Frequency Frequenc Limit Verdict
Number (MH2) (&HZ) Y| Values (dBm) (dBm)
9262 1852.4 1849.8541 -19.736 -13.00 Pass

9538 1907.6 1910.1836 -18.134 -13.00 Pass

Agilent Spectrum Analyzer - Swopt SA
T EE C

Agilent Spectrum Analyzer - Swopt SA
T EE C

Marker 1 1.849854100000 GHz i Avg Type: RMS FHITED Marker 1 1.910183600000 GHz i Ava Type: RMS
PHO: Wide L, 171g: Free Run AvglHold:> 1001100 TND: Wide Ly T11g: Free Run Avg|Hold:> 1001100
IFGoindLow __WAiten: 40 4B FGain-Low * #Atten: 40 dB

N 849 z
Ref Offset 12 dB R - Ref Offset 12 dB

Mkr1 1.91
Ref 30.00 dBm -19.736 ¢ Ref 30.00 dBm -

Start 1.8490000 GHz Stop 1.8500000 GHz Start 1.9100000 GHz Stop 1.9110000 GHz
#Res BW 30 kHz #VBW 100 kHz* Sweep 2,000 ms (10001 pts) #Res BW 30 kHz #VBW 100 kHz* Sweep 2,000 ms (10001 pts)
STATLS e STATU
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WCDMA Band V

Channel Frequency Measurement Results Limit

Number (MH2) Fr?&iin)cy Values (dBm) (dBm) Verdict

4132 826.4 823.9906 -23.607 -13.00 Pass

4233 846.6 849.1846 -22.992 -13.00 Pass

Agilent Spectrum Analyzer - Swopt Sh
. S

Agilent Spectrum Analyzer - Swopt Sh
. S

GH ALIT DT oy Search g FAEE e
Auvg Typs: RMS L eak Seare Marker 1 849.184600000 MHz Avg Typs: RMS

tWide Ly Trig: Fres Run AvglHold:>100H00 PNO: Wide Ly Trig: Free Run AvglHold:>100H00
IFG airi:L ow Bitten: 40 dB IFG airi:L ow Bitten: 40 dB

Marker 1 823.99060000 M

Ref Offset 10 dB - Ref Offset 10 dB
Ref 30.00 dBm Ref 30.00 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 2,000 ms (10001 pts) #Res BW 30 kHz #VBW 100 kHz* Sweep 2,000 ms (10001 pts)

Juse STATUS. Juse STATUS:
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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 ......................................... i .;..'
tmtogm | ‘ (Antenna Tower)
l Antenna | 1
EUT
AE | {EYT( | = T =
T [ s 1 . 4
8oem L L

(Turntable)

‘= GroundPlane oo Pre-Amplifier

Spectrum Analyzer| | gg l I lConlroIIelJ'—

L |

TEST PROCEDURE

The EUT was setup according to EIA/TIA 603C
Conducted Spurious Measurement:

a)
b)

c)
d)

e)

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

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

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

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:
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a)
b)

c)
d)

e)
)
9)

h)
i)
)

p)

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.

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

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.

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:

WCDMA Band Il

Page 17 of 24

Channel:

Agilent Spectrum Analyzer - Swopt Sh

Marker 1 992.240000000 MHz )
PNO: Fast L, 1rig:FreeRun
IFGain:Low _ RAtten: 40 dB

Ref Offset 12 dB
Ref 30.00 dBm

Start 30.0 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

Avg Type: RMS
AvglHeld:> 1001100
Mkr1 992.240 MHz
-27.117 dBm

Stop 1.0000 GHz
Sweep 1.333 ms (10001 pts)

STATUS:

Agilent Spectrum Analyzer - Swopt Sh

Peak Search Marker 1 1.852000000000 GHz

Ref Offset 12 dB
Ref 30.00 dBm

Start 1.000 GHz
#Res BW 1.0 MHz

PHO: Fast (,) 11ig:FreeRun

IFGain:Low Bitten: 40 dB

#VBW 3.0 MHz*

9262

Avg Type: RMS Peak Search

AvglHold:> 100100

Mkr1 1.852 0 GHz
20.159 dBm

Stop 7.000 GHz
Sweep 10.00 ms (10001 pts)

STATUS:

30MHz~

Agilent Spectrum Analyzer - Swopt SA

Marker 1 11.914650000000 GHz X
PNO: Fast L, Trig: FreeRun
[FGainLow _ Bhtten: 40 dB

Ref Offset 12 dB
Ref 30.00 dBm

Start 7.000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

1GHz

I 06:10:45PM pLGDS, 2015
Bvg Type: RMS
AvglHold: 631100

Mkr1 11.9

Stop 13.500 GHz
11.33 ms (10001 pts)

Agilent Spectrum Analyzer - Swopt SA

Peak Search Marker 1 15.524750000000 GHz

Ref Offset 12 dB
Ref 30.00 dBm

Start 13.500 GHz
#Res BW 1.0 MHz

PHO: Fast () 11ig:FreeRun

IFGain:Low Bitten: 40 dB

#VBW 3.0 MHz*

1GHz~7GHz

i 05:11:34 PM BLQDS,
Avg Type: RMS Peak Search

Avgl|Held: 951100

Mkr1 1.

Stop 20.000 GHz
16,67 ms (10001 pts)

7GHz~13.6GHz

13.5GHz~20GHz

Channel:

Agilent Spectrum Analyzer - Swopt SA

Marker 1 911.827000000 MHz
PHO: Fast Gy T7ig: Free Run
IFGain:Luw #htten: 40 4B

Ref Offset 12 dB
Ref 30.00 dBm

Start 30.0 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

fva Type: RMS
AvglHold> 100100

1911.827 MHz
-28.153 dBm

Stop 1.0000 GHz
Sweep 1.333 ms (10001 pts)

STATUS:

Agilent Spectrum Analyzer - Swopt SA

Peak Search Marker 1 1.879000000000 GHz

Ref Offset 12 dB
Ref 30.00 dBm

Start 1.000 GHz
#Res BW 1.0 MHz

PHO: Fast Cp 171G Free Run

IFGain:Luw #htten: 40 d5

#VBW 3.0 MHz*

9400

Avg Type: RMS Peak Search

AvglHold: 361100

Stop 7.000 GHz
Sweep 10.00 ms (10001 pts)

STATUS:

30MHz~

1GHz

1GHz~7GHz
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Agilent Spectrum Analyzer - Swopt Sh

Avg Type: RMS Peak Search

AvglHeld: 531100

Marker 1 12.612100000000 GHz X
PNO: Fast L, Trig: FreeRun
IFGain:Low _ RAtten: 40 dB

Mkr1 12.612 10 GHz
914 dBm

Ref Offset 12 dB
Ref 30.00 dBm

Start 7.000 GHz Stop 13.500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 11.33 ms (10001 pts)

b STATUS:

Page 18 of 24

Agilent Spectrum Analyzer - Swopt Sh

Avg Type: RMS Peak Search

Avgl|Held: 32100

Marker 1 16.856600000000 GHz X
PNO: Fast L, 1rig: Free Run
IFGain:Low _ RAtten: 40 dB

Ref Offset 12 dB
Ref 30.00 dBm

Start 13.500 GHz Stop 20.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 16.67 ms (10001 pts)

= STATUS:

7GHz~13.6GHz

13.5GHz~20GHz

Channel:

Agilent Spectrum Analyzer - Swopt Sh

Marker 1 949.560000000 MHz i vg Type: RMS Peak Search
Trig: Free Run AvglHold:> 100100

g
IFGaindow __BAten: 40 4B

Mkr1 949.560 MHz

Ref Offset 12 dB 444 dBm

Ref 30.00 dBm

Start 30.0 MHz
#Res BW 1.0 MHz

Stop 1.0000 GHz
Sweep 1.333 ms (10001 pts)

#VBW 3.0 MHz*

9538

051352 PM Augl, 2019
= el Peak Search

Avg Type: RMS
PNO: Fast L, 17ig FreeRun Avg|Hold: 39100

IFGain:Low Bitten: 40 dB

Ref Offset 12 dB
Ref 30.00 dBm

Start 1.000 GHz Stop 7.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 10.00 ms (10001 pts)

= STATUS:

30MHz~1GHz

Agilent Spectrum Analyzer - Swopt SA

Avg Type: RMS Peak Search

AvglHold: 401100

Marker 1 13.342050000000 GHz
PHO: Fast Gy T7ig: Free Run
IFGain:Luw #htten: 40 4B

Mkr1 13.342 05 GHz

Ref Offset 12 dB .840 dBm

Ref 30.00 dBm

Start 7.000 GHz
#Res BW 1.0 MHz

Stop 13.500 GHz
Sweep 11.33 ms (10001 pts)

b US|

#VBW 3.0 MHz*

1GHz~7GHz

Agilent Spectrum Analyzer - Swopt SA

Avg Type: RMS Peak Search

Avg|Held:> 1001100

Marker 1 17.602800000000 GHz
PHO: Fast Gy T1ig: FreeRun
IFGain:Luw #htten: 40 d5

Ref Offset 12 dB

Ref 30.00 dBm 2,260 dBm

Start 13.500 GHz
#Res BW 1.0 MHz

Stop 20.000 GHz

#VBW 3.0 MHz* 16.67 ms (10001 pts)

7GHz~13.6GHz

13.5GHz~20GHz
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WCDMA Band V

Page 19 of 24

Channel:

4132

Agilent Spectrum Analyzer - Swopt SA

Marker 1 825.982000000 MHz
PHO: Fast Gy T7ig: Free Run
IFGain:Luw #htten: 40 4B

Ref Offset 10 dB
Ref 30.00 dBm

Start 30.0 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

fva Type: RMS
AvglHold> 100100

Mkr1 825
20

Stop 1.0000 GHz
Sweep 1.333 ms (10001 pts)

US|

Agilent Spectrum Analyzer - Swopt SA

Peak Search Marker 1 7.202800000000 GHz

Ref Offset 10 dB
Ref 30.00 dBm

Start 1.000 GHz
#Res BW 1.0 MHz

PHO: Fast Cp )
IFGain:Luw

Avg Type: RMS Peak Search

Trig: Free Run AvglHold: 434100

#Atten: 40 dE

Stop 10.000 GHz
Sweep 15.33 ms (10001 pts)

STATUS:

#VBW 3.0 MHz*

30MHz~1GHz

1GHz~10GHz

Channel:

4183

Agilent Spectrum Analyzer - Swopt Sh

Marker 1 837.913000000 MHz i
PHO: Fast L, 1Tig:
#hAtte:

Free Run
IFGain:L ow n:

40 dB

Ref Offset 10 dB
Ref 30.00 dBm

Start 30.0 MHz

#Res BW 1.0 MHz #/BW 3.0 MHz*

Avg Type: RMS
AvglHeld:> 1001100

Stop 1.0000 GHz
Sweep 1.333 ms (10001 pts)

STATUS.

Agilent Spectrum Analyzer - Swopt Sh

LA Marker 1 9.461800000000 GHz

Ref Offset 10 dB
Ref 30.00 dBm

Start 1.000 GHz
#Res BW 1.0 MHz

PHO: Fast (,) 11ig:FreeRun
IFGain:low

Avg Type: RMS Peak Search

Avgl|Held: 251100

#htten: 40 dB g

Mkr1 9.461 8
-28.543 dBm

Stop 10.000 GHz
Sweep 15.33 ms (10001 pts)

STATUS.

#/BW 3.0 MHz*

30MHz~

1GHz

1GHz~10GHz

Channel:

Agilent Spectrum Analyzer - Swopt Sh

Marker 1 845.479000000 MHz )
PNO: Fast L, 1rig:FreeRun
IFGain:Low _ RAtten: 40 dB

Ref Offset 10 dB
Ref 30.00 dBm

Start 30.0 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

Avg Type: RMS
AvglHeld:> 1001100

Mkr1 845.479 MHz
21.217 dBm

Stop 1.0000 GHz
Sweep 1.333 ms (10001 pts)

STATUS:

LA Marker 1 9.458200000000 GHz

Ref Offset 10 dB
Ref 30.00 dBm

Mikr—RefLvi;

Start 1.000 GHz
#Res BW 1.0 MHz

PHO: Fast (,) 11ig:FreeRun
IFGain:low

4233

i 05:05:14 PM 09,2019
Avg Type: RMS ke Peak Search
Avgl|Hold: 481100
#htten: 40 dB

Mkr1 9.458 2 GHz
27.740 dBm

Mikr—RefLvi;

Stop 10.000 GHz
Sweep 15.33 ms (10001 pts)

STATUS:

#VBW 3.0 MHz*

30MHz~

1GHz

1GHz~10GHz
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Radiated Measurement:
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WCDMA Band Il
Ga Peak . .
Frequency | Pwea P . Limit | Margin o
Channel (MHz) dBm) | (dB) Distance égitﬁ(ndnlg (5:;7!?) (dBm) (dB) Polarization
3704.80 | -36.49 | 4.27 3.00 12.34 | -28.42 | -13.00 | 15.42 H
9262 5557.20 | -39.79 | 4.99 3.00 13.52 -31.26 | -13.00 | 18.26 H
3704.80 | -35.29 | 4.27 3.00 12.34 | -27.22 | -13.00 | 14.22 \Y
5557.20 | -37.82 | 4.99 3.00 13.52 -29.29 | -13.00 | 16.29 \Y
3760.00 | -37.83 | 4.38 3.00 12.34 | -29.87 | -13.00 | 16.87 H
9400 5640.00 | -41.23 | 5.01 3.00 13.58 -32.66 | -13.00 | 19.66 H
3760.00 | -36.83 | 4.38 3.00 12.34 | -28.87 | -13.00 | 15.87 \Y
5640.00 | -38.72 | 5.01 3.00 13.58 -30.15 | -13.00 | 17.15 \%
3815.20 | -35.37 | 4.47 3.00 12.45 |-27.39 | -13.00 | 14.39 H
9538 5722.80 | -41.01 | 5.23 3.00 13.66 -32.58 | -13.00 | 19.58 H
3815.20 | -34.85 | 4.47 3.00 12.45 | -26.87 | -13.00 | 13.87 \%
5722.80 | -38.85 | 5.23 3.00 13.66 -30.42 | -13.00 | 17.42 \Y
WCDMA Band V
Channel Frequency | Puea Pa Distance Antce;z;na Efle(’ Limit | Margin Polarization
(MH2z) (dBm) | (dB) Gain(dB) | (dBm) (dBm) | (dB)
1652.80 | -35.93 | 3.02 3.00 9.58 -29.37 | -13.00 | 16.37 H
9262 2479.20 | -39.65 | 3.51 3.00 10.72 -32.44 | -13.00 | 19.44 H
1652.80 | -34.91 | 3.02 3.00 9.68 -28.25 | -13.00 | 15.25 V
2479.20 | -37.89 | 3.51 3.00 10.72 -30.68 | -13.00 | 17.68 V
1673.20 | -35.13 | 3.14 3.00 9.61 -28.66 | -13.00 | 15.66 H
9400 2509.80 | -38.06 | 3.59 3.00 10.77 -30.88 | -13.00 | 17.88 H
1673.20 | -32.73 | 3.14 3.00 9.61 -26.26 | -13.00 | 13.26 \
2509.80 | -36.16 | 3.59 3.00 10.77 -28.98 | -13.00 | 15.98 V
1693.20 | -36.82 | 3.24 3.00 9.77 -30.29 | -13.00 | 17.29 H
9538 2539.80 | -40.78 | 3.65 3.00 10.89 -33.54 | -13.00 | 20.54 H
1693.20 | -36.40 | 3.24 3.00 9.77 -29.87 | -13.00 | 16.87 \
2539.80 | -38.81 | 3.65 3.00 10.89 -31.57 | -13.00 | 18.57 V
Remark:

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

AN

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 (+15%) and endpoint, record the
maximum frequency change.

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

Voltage (V) Temp()%r;a ture HI;requency erch))Fr)m Limit (ppm) Result
-30 84.65 0.045
20 44.23 0.024
210 87.56 0.047
0 4719 0.025 »
12.00 10 39.39 0.021 W";"”.th‘a
20 65.40 0.035 ‘;i‘r“; orze Pass
30 36.38 0.019 t?lock y
40 43.92 0.023
50 57.21 0.030
13.80 25 52.20 0.028
End point 10.20 25 63.09 0.034

Reference Frequency: WCDMA Band V Middle channel=4182 channel=836.6MHz

Temperature

Frequency error

Voltage (V) (C) e opm Limit (ppm) Result
-30 76.98 0.092
-20 44,74 0.053
-10 33.38 0.040
0 63.03 0.075
12.00 10 41.69 0.050
20 55.91 0.067 25 Pass
30 41.77 0.050
40 91.75 0.110
50 84.25 0.101
13.80 25 66.18 0.079
End point 10.20 25 87.63 0.105
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4 Test Setup Photos of the EUT
| \l ; e
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5 Photos of the EUT

Reference to the test report No. GTS20190726008-1-3-1
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