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TEST REPORT

Test Report No. : GTS20200923018-1-1 oo
Equipment under Test Smart phone
Model /Type : E603
Listed Models : N/A
Applicant : Hyundai Corporation
Address : 25,Yulgok-ro 2-Gil, Jongno-gu, Seoul, South Korea
Manufacturer : Shenzhen Tinno Mobile Technology Corp
Address : 4/F.,H-3 Building,OCT Eastern Industrial Park. NO.1

XiangShan East Road.,Nan Shan District,Shenzhen,P.R.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 C63.10-2013 Methods of Measurement of Radio-Noise Emissions from Low-Voltage Electrical
and Electronic Equipment in the Range of 9 kHz to 40 GHz

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
0 -
99% & -26 dB Occupied Bandwidth Part 22 917 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)

o Part 22.917 (a)
Out of band emission, Band Edge Part 24.238 (a) Pass

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.
No.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:

Measurement
Test Range Uncertainty Notes
Radiated Emission 30~1000MHz 4.10 dB (1)
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 (1)
Band Edge Compliance of RF 9KHz~40GHz 122 dB (1)
Emission
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
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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:

Smart phone

Model/Type reference:

E603

Power supply:

DC 3.85V from battery

Adaper information:

Model: AS5010C
Input: AC100-240V 50/60Hz
Output: DC5.0V==—=1.0A

Testing sample ID :

GTS20200923018-1-1#(Engineer sample),
GTS20200923018-1-2#(Normal sample)

GSM

Operation Band:

GSM850, PCS1900

Supported Type: GSM/GPRS

Power Class: GSM850:Power Class 4
PCS1900:Power Class 1

Modulation Type: GMSK for GSM/GPRS

GSM Release Version R99

GPRS Multislot Class 12

EGPRS Multislot Class 12

Antenna type:

FPC antenna

WCDMA

Operation Band:

FDD Band I, FDD Band V

Power Class: Power Class 3

Modilation Type: QPSK for HSUPA/HSDPA
WCDMA Release Version: Rel-5

HSDPA Category: Category 14

HSUPA Category: Category 6

Antenna type: FPC antenna

Note: For more details, refer to the user’s manual of the EUT.
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2.3 Description of Test Modes and Test Frequency
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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 (MHZz)
128 824.20 512 1850.20
190 836.60 661 1880.00
251 848.80 810 1909.80
FDD Band Il FDD Band V
Channel Frequency (MHz) Channel Frequency (MHZz)
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 WCDMA system, QPSK modulation
Mode 4 HSDPA system, QPSK modulation
Mode 5 HSUPA system, QPSK modulation

Note:

1. As GPRS and GSM with the same emission designator, test result recorded in this report at the
worst case Mode 1 only after exploratory scan.

2. As HSDPA and HSUPA with the same emission designator, test result recorded in this report at
the worst case Mode 4 with RCM 12.2Kbps only after exploratory scan.
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2.4 Equipments Used during the Test
. . Calibration | Calibration
Test Equipment Manufacturer Model No. Serial No. Date Due Date
LISN R&S ENV216 2060-8550.0 1 2020100119 | 2021/09/18
LISN R&S ESH2-Z5 893606/008 | 2020/09/19 | 2021/09/18
EMI Test Receiver R&S ESPI3 101841-cd | 2020/09/19 | 2021/09/18
EMI Test Receiver R&S ESCI7 101102 | 2020/09/19 | 2021/09/18
Spectrum Analyzer Agilent N9020A MY48010425 | 2020/09/19 | 2021/09/18
Spectrum Analyzer R&S FSV40 100019 | 2020/09/19 | 2021/09/18
Vector Signal Agilent N5181A | MY49060502 | 2020/09/19 | 2021/09/18
generator
Signal generator Agilent E4421B 3610A01069 | 2020/09/19 | 2021/09/18
Climate Chamber ESPEC EL-10KA A20120523 | 2020/09/19 | 2021/09/18
Controller EM Electronics Cont;gl(l)%r EM N/A N/A N/A
Horn Antenna Schwarzbeck BBHA 9120D 01622 2020/09/19 | 2021/09/18
Active Loop Beijing Da Ze
A Technology ZN30900C 15006 2020/10/11 | 2021/10/10
ntenna
Co.,Ltd.
Bilog Antenna Schwarzbeck VULB9163 000976 2020/05/26 | 2021/05/25
Broadband Horn | SCHWARZBEC | gpiia 9170 791 2020/09/19 | 2021/09/18
Antenna K
Amplifier Schwarzbeck BBV 9743 #202 2020/09/19 | 2021/09/18
Amplifier Schwarzbeck BBV9179 9719-025 | 2020/09/19 | 2021/09/18
Amplifier EMCI EMC051845B 980355 | 2020/09/19 | 2021/09/18
Temperature/Humi | 5, gying CTH-608 02 2020/09/19 | 2021/09/18
dity Meter
9SH10-
High-Pass Filter K&L 2700/X12750- | KL142031 | 2020/09/19 | 2021/09/18
0/0
41H10-
High-Pass Filter K&L 1375/U12750- | KL142032 | 2020/09/19 | 2021/09/18
0/0
RF Cable(below | HUBER+SUHN RG214 REO1 2020/09/19 | 2021/09/18
1GHz) ER
RF Cable(above | HUBER+SUHN RG214 RE02 | 2020/09/19 | 2021/09/18
1GHz) ER
Pata acquisition Agilent U2531A TWS352350 1 2020100119 | 2021/09/18
Power Sensor Agilent U2021XA MY5365004 | 2020/09/19 | 2021/09/18
Test Control Unit Tonscend JS0806-1 178060067 | 2020/06/20 | 2021/06/19
Automatedfiter | tonscend JS0806-F | 19F8060177 | 2020/06/20 | 2021/06/19
EMI Test Software Tonscend JS1120-1 Ver / /
2.6.8.0518
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Ver
EMI Test Software Tonscend JS1120-3 2 5770418 / /
EMI Test Software Tonscend JS32-CE Ver 2.5 / /
EMI Test Software Tonscend JS32-RE Ver 2.5.1.8 / /

2.5 Related Submittal(s) / Grant (s)

This submittal(s) (test report) is intended for FCC ID: RQQHLT-E603TA filing to comply with of the
FCC Part 22 and Part 24 Rules.

2.6 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: 7TW

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
E E[l[lcclu*:l;ll coupler ji
L

EUT -
Spectrum
Analyzer
Radiated Power Measurement:
FRP Dcme T .......................................... 5= |
\ Imtogm | (Antenna Tower)
I
l Antenna |
EUT Ll
AEN—RB=E-%8 | | )
L ] =
8oem S F gm ———M™M '
(Turntable)

Pre-Amplifier

l I [Controllerl-ii

‘=p  GroundPlane
Spectrum Analyzer|
[

TEST PROCEDURE

The EUT was setup according to EIA/TIA603C

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)

Q)

h)
i)
)

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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Mode Txslot = Burst Avera%;:ower (dBm) =
GSM 31.97 32.34 32.25
1Txslot 32.77 31.90 32.72
GPRS 850 2Txslot 29.62 29.48 29.66
(GMSK) 3Txslot 26.87 27.76 27.79
4Txslot 26.34 26.14 25.70
Burst Average Power (dBm)
Mode Txslot
512 661 810
GSM 30.83 30.38 30.03
1Txslot 30.17 30.81 30.43
GPRS 1900 2Txslot 27.25 27.05 26.73
(GMSK) 3Txslot 25.83 25.56 25.63
4Txslot 24.48 24.44 24.20
Band FDD Band Il result (dBm) FDD Band V result (dBm)
Item Test Channel Test Channel
ARFCN 9262 9400 9538 4132 4183 4233
AMR 12.2kbps AMR 23.39 23.43 23.62 23.25 23.39 23.43
RMC 12.2kbps RMC 23.27 23.09 23.48 22.83 23.27 23.09
Sub - Test 1 22.21 22.52 22.30 22.67 22.21 22.52
HSDPA Sub - Test 2 20.93 21.78 21.42 20.89 20.93 21.78
Sub - Test 3 20.72 21.54 21.06 21.18 20.72 21.54
Sub - Test 4 20.71 20.71 20.49 19.99 20.71 20.71
Sub - Test 1 22.27 22.65 21.80 22.82 22.27 22.65
Sub - Test 2 21.41 21.50 21.22 21.61 21.41 21.50
HSUPA Sub - Test 3 20.94 21.00 21.52 21.56 20.94 21.00
Sub - Test 4 19.71 20.38 20.15 20.46 19.71 20.38
Sub - Test 5 20.15 20.36 20.26 20.80 20.15 20.36
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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
Ga . . .
Phea P Correction | Pag ERP | Limit | Margin N
Channel (dBm) | (dB) ég;cre]:{\dn;l) (dB) (dB) (dBm) | (dBm) (dB) Polarization
128 -9.23 | 242 8.45 2.15 36.82 | 31.47 | 38.45 6.98 V
190 -9.47 | 2.46 8.45 2.15 36.82 | 31.19 | 38.45 7.26 \
251 -8.84 | 2.53 8.36 2.15 36.82 | 31.66 | 38.45 6.79 V
GPRS850
Ga . . .
Phea P Correction | Pag ERP | Limit | Margin N
Channel (dBm) | (dB) ég;cre]:{\dn;l) (dB) (dB) (dBm) | (dBm) (dB) Polarization
128 992 | 242 8.45 2.15 36.82 | 30.78 | 38.45 7.67 V
190 -10.17 | 2.46 8.45 2.15 36.82 | 30.49 | 38.45 7.96 V
251 -10.16 | 2.53 8.36 2.15 36.82 | 30.34 | 38.45 8.11 V
PCS1900
Ga . .
Pwmea Pe Pa EIRP Limit Margin o
Channel Antenna 9 Polarization
(dBm) (dB) Gain(dB) (dB) (dBm) (dBm) (dB)
512 -11.10 3.41 10.24 33.60 29.33 33.01 3.68 V
661 -11.11 3.49 10.24 33.60 29.24 33.01 3.77 V
810 -10.83 3.55 10.23 33.60 29.45 33.01 3.56 \
GPRS1900
Ga - .
Phea P Pa EIRP Limit Margin .
Channel Antenna 9 Polarization
(dBm) (dB) Gain(dB) (dB) (dBm) (dBm) (dB)
512 -10.70 3.41 10.24 33.60 29.73 33.01 3.28 \
661 -10.76 3.49 10.24 33.60 29.59 33.01 3.42 V
810 -10.37 3.55 10.23 33.60 29.91 33.01 3.10 \
WCDMA BAND II
Ga . .
Phea P Pa EIRP Limit | Margin N
Channel Antenna 9 Polarization
(dBm) (dB) Gain(dB) (dB) (dBm) | (dBm) (dB)
9262 -18.33 3.41 10.24 33.60 22.10 33.01 10.91 \
9400 -18.53 3.49 10.24 33.60 21.82 33.01 11.19 \
9538 -18.23 3.55 10.23 33.60 22.05 33.01 10.96 V
WCDMA BAND V
Ga . . .
Phea P Correction | Pag ERP | Limit | Margin N
Channel (dBm) | (dB) ég;tﬁ{\dn;) (dB) (dB) | (@Bm) | (@Bm) | (dB) Polarization
4132 -19.03 | 2.42 8.45 2.15 36.82 | 21.67 | 38.45 | 16.78 \Y
4183 -18.64 | 2.46 8.45 2.15 36.82 | 22.02 | 38.45 | 16.43 \Y
4233 -18.78 | 2.53 8.36 2.15 36.82 | 21.72 | 38.45 | 16.73 \Y
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

CMU200

Spectrum
Analyzer

Page 14 of 41

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 LhEaE SrEne (MHz) bandwidth (KHz) (KHz)
128 824.20 242 44 306.50
GSM850
(GMSK 18l00 190 836.60 242 45 307.20
251 848.80 246.02 308.90
128 824.20 25250 316.70
GPRS850
(GMSK 1810 190 836.60 250.51 308.00
251 848.80 244.72 301.80
512 1850.20 247 52 310.20
GSM1900
(GMSK.15i0f) 661 1880.00 256.58 295.10
810 1909.80 241.99 309.20
512 1850.20 246.11 308.10
GPRS1900
(GMSK 18i0f) 661 1880.00 24558 314.60
810 1909.80 250.40 302.20
COMA Band | 9262 1852.4 4197.10 4679.00
( QPSK‘?;” 9400 1880.0 4157.50 4664.00
9538 1907.6 4185.60 4672.00
4132 826.4 4168.20 4682.00
WCDMA Band V
QP 4183 836.6 4190.70 4695.00
4233 846.6 4173.70 4685.00
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Test plots as follow:

Page 15 of 41

GSM850 For GMSK Modulation

GPRS850 For GMSK Modulation

el Kr/quSpmum Anﬁru Qccupied BW

et A
Center Freq: 824200000 MHz

Trig: Free Run AvglHold:>10110
#Atten: 40 dB

Cenler Freq 324 200000 MHz

o
#IFGain:Low

Ref Offset 66 dB
Ref 26.50 dBm

Center 824.2 MHz

#Res BW 3 kHz VBW 30 kHz

Occupied Bandwidth Total Power
242.44 kHz
-3.227 kHz

306.5 kHz

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

23.6 dBm

05:10:55 PHOCL 10,
Radio Std: None

Radio Device: BTS

~ Span 500 kHzlj
Sweep 66.2 ms| Min Hold

99.00 %

-26.00 dB

= kpgre Spectim Analyzer « Occupied BW
05:05:56 PHO:
Radio §td: None

= A
Center Freq: 824.200000 MHz
Avg|Held:>10110

Center Freq 824.200000 MHz

o Trig: FreeRun
HFGain:Low

#Arten: 40 dB Radio Device: BTS
Ref Offset 6.5 dB
Ref 26.50 dBm

T spanswokH

#Res BW 3 kHz VBW 30 kHz Sweep 66.2 ms]

Total Power 22.8 dBm

Occupied Bandwidth
252.50 kHz
635 Hz

316.7 kHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

ETATUS.

Channel 128

Channel 128

Center Freq: 836,600000 Wi
Trig: Free Run Avmmw >10140
#Atten: 40 dB

Ref Offset 6.6 dB
Ref 26.50 dBm

Center 836.6 MHz
i#Res BWW 3 kHz

VBW 30 kHz

Occupied Bandwidth Total Power
242.45 kHz
-1.857 kHz

307.2 kHz

% of OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

Mss

05:12:12 PHOCL10, 2020
Radio Std: None

Radio Device: BTS

Sweep 66.2ms

24.3 dBm

99.00 %

-26.00 dB

CmuFreq 826.600000 M Radm Std: N-ona
" Trig: Free Run kvnIHn\d >10M10
#Atten: 40 dB

AEGalnon Radio Device: BTS

Ref Offset 6.6 dB
Ref 26.50 dBm

L _
enter 836.6 MHz

#Res BW 3 kHz VBW 30 kHz Sweep 66.2 ms|

Occupied Bandwidth Total Power 23.6 dBm

250.51 kHz
-3.224 kHz
308.0 kHz

% of OBW Power
xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

Channel 190

Channel 190

h’rpghSp«mlm Stz T

Cenler Freq 848. HUDUDU MHz

#IFGainiLow

Center Freq: $48,800000 Mi
Trig: Free Run Avmmw >10140
#Atten: 40 dB

Ref Offset 6.6 dB
Ref 26.50 dBm

n
#Res BW 3 kHz

VBW 30 kHz

Occupied Bandwidth Total Power
246.02 kHz
-443 Hz

308.9 kHz

% of OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

Mss

Radio Std: None

Radio Device: BTS

24.2 dBm

99.00 %

-26.00 dB

Center Freq 848.800000 M Radio St None
Trig: Free Run Avq\HoId >1010
#Artten: 40 dB

peGainton Radio Device: BTS

Ref Offset6.5 dB
Ref 26.50 dBm

VBW 30 kHz Sweep 66.2 ms

Occupied Bandwidth Total Power 23.8 dBm

244.72 kHz
-3.024 kHz
301.8 khz

% of OBW Power
xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

= STATUS.

FreqOffset

OHz

Channel 251

Channel 251
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GSM1900 For GMSK Modulation

GPRS1900 For GMSK Modulation

s Keysight Spectrum Ansbzes - Occupied BW
AL [ 05:24:28 PHOct
Radio Std: None

SENGE A
Center Freq: 1.850200000 GHz

Gy Trig: Free Run AvglHold:>1010
#Atten: 40 dB

Center Freq 1.850200000 GHz
Radio Device: BTS

Ref Offset 66 dB
Ref 26.50 dBm

VBW 30 kHz Sweep 66.2 ms|

Total Power 20.2 dBm

Occupied Bandwidth
247.52 kHz
-757 Hz

310.2 kHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

usc STATUS

Freguency

e Feysight Spectrum Anadyaes - Occupied BW
AL R

Center Freq 1.850200000 GHz

==
HIFGain:Low

053421 PHOct
Radio §td: None

= A
Center Freq: 1.850200000 GHz Frequency
Trig: Free Run Avg|Hold:>10110
#Atten: 40 dB Radio Device: BTS
Ref Offset 6.6 dB
Ref 26.50 dBm

~ Span 500 kHe|
Sweep 66.2 ms|

iCenter 1.85 GHz

#Res BW 3 kHz VBW 30 kHz

Total Power 19.6 dBm

Occupied Bandwidth
246.11 kHz
-4.490 kHz

308.1 kHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

jusc STATUS!

Channel 512

Channel 512

—
[ Keysight Spectrum Anaiyzes - Occopied BW
i 3 A

Center Freq 1.880000000 GHz

#IFGainiLow

. 05:30:11

Radio Std

Center Freq: 1880000000 GHz
Trig: Free Run AvglHold:>10140
#Atten: 40 dB Radio Device: BTS
Ref Offset 6.5 dB

Ref 26.50 dBm

ICenter 1.88 GHz _

Res BW J kHz VBW 30 kHz Sweep 66.2 ms|

Occupied Bandwidth Total Power 19.8 dBm

256.58 kHz
-5.628 kHz
295.1 kHz

% of OBW Power
xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

Mss

Center Freq; 1.680000000 GHz
¥ Trig: Free Run AvgiHold:»10/40

#Atten: 40 dB Radio Device: BTS

=
#IFGainiLow

Ref Offset 6.6 dB
Ref 26.50 dBm

Center Freq
1,880000000 GHz,

#Res BW 3 kHz VBW 30 kHz Sweep 66.2 ms|

Occupied Bandwidth Total Power 20.3 dBm

245.58 kHz
-1.950 kHz
314.6 kHz

% of OBW Power
xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

Mss STATUS

Channel 661

Channel 661

—
e Kirysight Spectrum Ansbyzes - Occupied BW
AL 3 r :
Center Freq 1.909800000 GHz Center Freq: 1.803800000 GHz
T < Run AvgiHold:>1010

#FGain:Low 40 dB Radio Device: BTS

Ref Offset 6.6 dB
Ref 26.50 dBm

ICenter 1.91 GHz
Res BW 3 kHz

VBW 30 kHz Sweep 66.2 ms|

Occupied Bandwidth Total Power 20.6 dBm

241.99 kHz
-4.608 kHz
309.2 kHz

% of OBW Power
xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

Mss

NSE-INT A LM OctL
Center Freq; 1.902800000 GHz Radio Std: Non
T Trig: FreeRun AvglHold:>1010
HFGain:Low #Atten: 40 dB

Radio Device: BTS

Ref Offset6.5 dB
Ref 26.50 dBm

-Span 500 kHi
Sweep 66.2ms

VBW 30 kHz

Occupied Bandwidth Total Power 20.0 dBm

250.40 kHz
-8.397 kHz
302.2 kHz

% of OBW Power
xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

Channel 810

Channel 810
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WCDMA Band Il

WCDMA Band V

s Keysight Spectrum Ansbzes - Occupied BW
AL i

Ref Value 30.00 dBm

Ref 30.00 dBm

e 'y
Center Freq: 1.852400000 GHz
Trig: Free Run

" #Atten: 40 dB

06:06:02 PH Oct
Radio Std: None

AvglHeld:>10110

Radio Device: BTS

e Kersaght Spectrum Ansyzes - Occupied BW
AL

Center Freq 826.400000 MHz

_Ref 30.00 dBm

Center Freq: 826.400000 MHz
" Trig: Free Run
" #Aten: 40d8

AvglHold:>10/10

36:12:29 2021
Radio Std: None

Radio Device: BTS

Can[er 8264 MHz

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

Occupied Bandwidth Total Power 19.6 dBm
4.1971 MHz
-7.672 kHz

4.679 MHz

Occupied Bandwidth Total Power 22.7 dBm
4.1682 MHz
3.571 kHz

4.682 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

Transmit Freq Error
x dB Bandwidth

% of OBW Power
x dB

99.00 %
-26.00 dB

usc STATUS usc STATUS

Channel 9262 Channel 4132

rrmr-sp«mm Ay T

Cenler Freq 1. 830000000 GHz

#IFGainiLow

A 06:08:05 PHOct 13,

ENSEINT .Y
Radio Std: None Center Freq: 336.600000 MHz TracelDetector
! Trig: Free Run AvgHold:>1010

#Atten: 40 dB

Center Freq: 1.680000000 GHz
Trig: Free Run AvglHold:>10140

#Anen: 40 6B Radio Device: BTS AEGalnon

Ref 30.00 dBm _

|
Average|
—
Max Hold

_ I
enter 836.6 MHz

#Res BW 30 kHz

épan 10 MH

#VBW 100 kHz Sweep 13.67 ms|

#VBW 100 kHz

Occupied Bandwidth Total Power 19.4 dBm

4.1575 MHz
-9.059 kHz
4.664 MHz

Occupied Bandwidth Total Power 22.7 dBm

4.1907 MHz
-6.691 kHz
4.695 MHz

Transmit Freq Error
x dB Bandwidth

% of OBW Power
xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

% of OBW Power
xdB

99.00 %
-26.00 dB

Mss STATUS

Channel 9400 Channel 4183

adio Std: None

h’rpghSp«mlm Stz T

Cenler Freq 1. 907600000 GHz

#IFGainiLow

ENSEIT] 06:15:18 PMOct 13,
CnmrFreq 1.807600000 GHz Center Freq: 845.600000 MHz Radio Std: Non
AvglHold:>10M0 Ly Trig: Free Run AvgiHold:>10M0

Radio Device: BTS #Atten: 40 dB

Radio Device: BTS
Ref 30.00 dBm

Center Freq
846.600000 MHz

L -
enter 846.6 MHz
#Res BW 30 kHz

Center 1.908 GHz

#VBW 100 kHz #VBW 100 kHz

Occupied Bandwidth Total Power 19.3 dBm

4.1856 MHz
41.574 kHz
4.672 MHz

Occupied Bandwidth Total Power 22.6 dBm

4.1737 MHz
-12.058 kHz
4.685 Mz

Transmit Freq Error
x dB Bandwidth

% of OBW Power
xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

% of OBW Power
xdB

99.00 %
-26.00 dB

sc STATUS s

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_J:lc-;Iwn;li conpler
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

GPRS850
Ch Max Measurement Results I
annel Frequency Frequency Limit Verdict
Number (MHz) (MHz) Values (dBm) (dBm)
128 824.20 823.996 -16.346 -13.00 Pass
251 848.80 849.001 -14.521 -13.00 Pass

Ref Offset 6.5 dB
Ref 36.50 dBm

s o F Is0g
Marker 1 849.001000000 MHz

Next Pk Right|

Next Pk Left

Mkr—RefLvl Mkr—RefLvl

More
10f2

More
10f2

b . | L | E— S
Stop 824.0000 MHz Start 849.0000 MHz to| MHz

Sweep 102.6 ms (1001 pts)

P .
VBW 30 kHz Sweep 102.6 ms (1001 pts)

#Res BW 3.0 kHz
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GPRS850

Channel Frequency Measurement Results Limit

Number (MH2) F“(*,\‘jlfzr;cy Values (dBm) (dBm)

Verdict

128 824.20 823.980 -21.075 -13.00 Pass

251 848.80 849.024 -27.074 -13.00 Pass

= oSy Anay St X - e Keysight Spectrum Anshzes - Swepe 54
L NSE: AALIGN 0 o L 3 5 ENSEIN
Marker 1 523 BBOOUUUUU MHz Avg Typs: Log-Pwr Marker 1 849.024000000 MHz -MgType Log-Pwr
PNO: Wide Ly, 171G Free Run AvgiHold: 83100 ] PNO: Wide Ly 171G Free Run AvglHold: 721100
\FGainlow — #Atten: 40 4B \FGainLow — #Alten: 40 dB

Ref Offset 65 0B .y Ref Offset 65 4B
Ref 30,00 dBm : d ey Ref 30,00 dBm

Start 823.0000 MHz ) - ) Stop 824.0000 MHz Start 849.0000 MHz
#Res BUW 3.0 kHz #VBIN 30 kHz Sweep 102.6 ms (1001 pts) #Res BW 3.0 kHz #VBW 30 kHz Sweep 102.6 ms (1001 pts)

STATUS

GSM1900

Measurement Results

Channel Frequency Limit

Number (MHz) Fr?&tlj_lezr;cy Values (dBm) (dBm)

Verdict

512 1850.20 1849.966 -17.879 -13.00 Pass

810 1909.80 1910. 016 -15.256 -13.00 Pass

rr,sg»-spc«vumwy-u Swept 54 [ Keysght Spectrum Anshzer- Swepe SA =
. - ,l = =

& 05 - ENS
Marker 4.4 849956000000 GHZ . Avg Type: Log-Pwr T Marker 1 1.910016000000 GHz AvaTvpe Lw -Pwr
o tie o Trig: Free Run AvgiHold: 53100 v NG Wide Ly Trig: FreeRun AvgiHold: 55100
n—mu Low #Atten: 40 dB IFGainiLow #Atten: 40 dB

Ref Offset 65 0B - . z Ref Offset 65 0B
Ref 30,00 d&m i 9 dB i Ref 30,00 dBm

l‘“ﬂ

\||' WMTI\.
l Wihln :lT{v"ﬂ']l(MW[];{* I

Start 1.8490000 GHz _ ) ) " Stop 1.8500000 GHz Start 1.9100000 GHz ) } ) Stop 1.9110000 GHz
#Res BW 3.0 kHz #VBW 30 kHz Sweep 1026 ms (1001 pts) #Res BW 3.0 kHz #VBW 30 kHz Sweep 102.6 ms (1001 pts)
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GPRS1900

Channel Frequency Measurement Results Limit

Number (MH2) F“(*I\‘jI“Hezr;cy Values (dBm) (dBm)

Verdict

512 1850.20 1849.980 -16.037 -13.00 Pass

810 1909.80 1910.016 -18.279 -13.00 Pass

[ Keysighe Specirum Anayzer - Swept SA e Keysight Spectrum Anshzes - Swepe 54
RO i« c1s

e AL AT
Marker 1 1.910016000000 GHz Avg Type: Log-Pwr
TNO: Wids Ly 111g: FreeRun Avg|Hold: 85100

GainiLow

1 0 5 ARG
Marker 1 1.849980000000 GHz Avg Type: Log-Pwr
THO: Wiide Lo Trig: FreeRun Avg|Hold: 65100

#Atten: 40 dB
Ref Offset 6.5 dB Mkr1 1
Ref 30.00 dBm

Ref Offset 6.5 dB
Ref 30.00 dBm

]

Start 1.8490000 GHz ) - " Stop 1.8500000 GHz|
#Res BU 3.0 kHz #VBIN 30 kHz Sweep 102.6 ms (1001 pts)

| (T t o sl e
I-\q;“uwﬂ\f-rpEﬂr‘)'.kﬂlt,l‘}-l‘l.’“' TR

Start 1.0100000 GHz - - Stop 1.9110000 GHz
#Res B 3.0 kHz #VBW 30 kHz Sweep 102.6 ms (1001 pts)

STATUS

WCDMA Band Il

Channel Frequency Measurement Results Limit

Number (MHz) Fn(el\cjltlj_'ezr;cy Values (dBm) (dBm)

Verdict

9262 1852.4 1849.894 -21.425 -13.00 Pass

9538 1907.6 1910.123 -223.949 -13.00 Pass

o Keysihe Spectrum Ansyzes - Swept 53
AL 3

Marker 1 1.84989-400000[1 GHz Ava Type: Log-Pur
PNO:

ﬁl
W Trig: Free Run AvglHold:>100400
e - NextPeak
Ref Offset 6.5 dB 2

[ Keysaght Spectrum Anstzes - Swepe 54
AL P

i ENS A ALIGN
Marker 1 1.910123000000 GHz Avg Type: Log-Pwr

PNO: Wide L, 1710: Free Run AvglHold:>100/100
IFGain:Low #Atten: 40 dB
MKkr1 1 NextPeak!
Ref Offset 65 dB X

Ref 30.00 dBm Ref 30.00 dBm

s

Start 1.9100000 GHz Stop 1.9110000 GHz

Start 1.8490000 GHz _ ) ) " Stop 1.8500000 GHz
#Res BW 30 kHz #VBW 100 KHz 067 ms (1001 pts)

#Res BW 30 kHz #VBW 100 kHz 67 ms (1001 pts)|
s
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WCDMA Band V

Channel Frequency Measurement Results Limit

Number (MHz) Fr?&lr_'ezr;cy Values (dBm) (dBm)

Verdict

4132 826.4 823.815 -17.641 -13.00 Pass

4233 846.6 849.113 -23.798 -13.00 Pass

= oSy Anay St X - e Keysight Spectrum Anshzes - Swepe 54

AL = AT 512 e o [ ENSEIN
Marker 1 823 815000000 MHz Avg Type: Log-Pwr Marker 1 849.113000000 MHz MwTvpe Lw-Pwr
% Trig: Free Run AvglHold:>1001100 Wide e T11G: Free Run AvglHold:>1001100

#Aten: 40 dB

Ref Offset 6.5 dB " . Ref Offset 6.5 dB
Rel’ 30.00 dBm . . 0 dB/d Ref 30.00 ﬂBm

Mkr—RefLvl

Start 823.0000 MHz ) Stop 8240000 MHz Start 8490000 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 1.067 ms (1001 pts)| #Res BW 30 kHz #VBW 100 kHz Sweep 1.067 ms (1001 pts)
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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 ..................................... k - I
N
Imtogm | (Antenna Tower)

ik | =y

‘= GroundPlane = Pre-Amplifier
Spectrum Analyzer| | ] [Controlied
]

TEST PROCEDURE
The EUT was setup according to EIA/TIA603C

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)
f)

Q)

h)
i)
)
k)
1)

m)

n)

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.

TEST RESULTS

Conducted Measurement:
We tested GSM,GPRS and recorded the worst case at the GSM.



Report No.: GTS20200923019-1-1

Page 24 of 41

GSM850

Channel:

128

[ Keysight Spectrum Ansbyzes - Swept S5

AL F
Marker 1 477.170000000 MHz
PNO:

Fast Ly
1FGainiLow

4
Avg Type: Log-Pwr
Trig: Free Run Avg|Hold:>100/100
#Atten: 40 dB
Mkr1 477.17 MHz

Ref Offset 6.5 dB .809 dBm

Ref 30.00 dBm

Marker Delta

AR a5 bt b Mkr—CF|
Mkr—sRefLvl:

e

#VBW 3.0 MHz

e Ketraght Spectrum Ansiyzes - Swept 54
AL

Marker 1 5.878000000000 GHz Avg Type: Log-Par
PNO: Fast . 171g: Free Run AvglHeld:>100/100
IFGain:Low #Aten: 40 dB
Ref Offset 6.5 dB
Ref 30.00 dBm

1

- .
T “'m""""»-«u--.,»“},,_u T PE—

Stop 1
#VBW 3.0 MHz

Mkr—RefLvl

Sweep 15.00 ms (1001 pts)
—|mu ;‘

30MHz~1GHz

1GHz~10GHz

Channel:

190

[ Keysight Spectrum Anyzes - Suvept SA
AL A

Avg Type: Log-Pwr
Avg|Hold:>1001100

Marker 1 908.820000000 MHz
IFGalntow

Trig: Free Run
#Atren: 40 dB

Ref Offset 6.5 dB
Ref 30.00 dBm

Marker Delta
Mkr—CF

Mkr—+RefLvl

[ R —

#VBW 3.0 MHz

e Keysght Spectrum Anabzes - Swept SA

L [ &
Avg Type: Log-Pwr
AvglHeld:>1001100

Marker 1 1.675000000000 GHz
BNO: Fast Lg. 171G Free Run
IFGain:Low #Aten: 40 dB

Ref Offset 6.5 dB
Ref 30.00 dBm

'1

t , ‘ s .
P T aw A Yoo, i i

' SN E— —
Stop 10.000 GHz

#VBW 3.0 MHz Sweep 15.00 ms (1001 pts)

30MHz~1GHz

1GHz~10GHz

Channel:

251

Keysaght Spectrum Anshyzes - Swept 54
AL

Marker 1 916.580000000 MHz vy Type: Log Pur
PO Fast AvglHold:>1001100

IFGain:Low

Trig: Free Run
#Atren: 40 dB

Ref Offset 6.5 dB
Ref 30.00 dBm

L S e

Next Pk Right

Next Pk Left

Hl

Marker Delta

|

||
‘ 'y

| T e A T e

Mkr—+RefLvl

HE

[ R —

" Stop 1.0000 GHz.
Sweep 1.000 ms

#VBW 3.0 MHz

e Keysght Spectrum Anabzes - Swept SA
AL [T

Avg Type: Log-Pur

Marker 1 5.401000000000 GHz
o AvgiHold:>100/100

NO: Fast Ly I110: FreeRun
IFGain:low — #ATen: 40 d8

401 GHz

Ref Offset 6.5 dB
77T dBm|

Ref 30.00 dBm

i

T ST e o et LT S e P

e

Stop 10.000 GHz
Sweep 15.00 ms (1001 pts)

#VBW 3.0 MHz

Next Pk Right

i

NextPeak

Next Pk Left

Marker Delta

Mkr—.CF

Mkr—RefLvl

30MHz~1GHz

1GHz~10GHz
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GSM1900

Channel:

512

[ Keysight Spectrum Ansbyzes - Swept S5

AL F
Marker 1 806.970000000 MHz
PNO:

Fast Ly
FGainiLow

4
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GSM850
Ga Peak . .
Frequency | Puea Pa . Limit | Margin o
Channel (MHz) (dBm) | (dB) Diatance é;\itﬁ(r:jn;) (Ifj:;s) (dBm) | (dB) Polarization
1648.40 | -35.10 | 3.00 3.00 9.58 -28.52 | -13.00 | 15.52 H
128 2472.60 | -39.39 | 3.47 3.00 10.72 | -32.14 | -13.00 | 19.14 H
1648.40 | -33.55] 3.00 3.00 9.68 -26.87 | -13.00 | 13.87 V
2472.60 |-37.26 | 3.47 3.00 10.72 | -30.01]-13.00 | 17.01 V
1673.20 |-35.27 | 3.14 3.00 9.61 -28.80 | -13.00 | 15.80 H
190 2509.80 |-39.43 | 3.59 3.00 10.77 | -32.25 | -13.00 | 19.25 H
1673.20 | -32.71 | 3.14 3.00 9.61 -26.24 | -13.00 | 13.24 V
2509.80 | -36.69 | 3.59 3.00 10.77 | -29.51]-13.00 | 16.51 V
1697.60 | -36.11 | 3.26 3.00 9.77 -29.60 | -13.00 | 16.60 H
251 2546.40 | -41.02 | 3.69 3.00 10.89 | -33.82 | -13.00 | 20.82 H
1697.60 | -34.17 | 3.26 3.00 9.77 -27.66 | -13.00 | 14.66 V
2546.40 | -39.16 | 3.69 3.00 10.89 | -31.96 | -13.00 | 18.96 V
EGPRS850
Ga Peak . .
Frequency | Puea P . Limit | Margin o
Channel (MHz) (dBm) | (dB) Diatance é;itre]:(ndn;) (E:;E) (dBm) | (dB) Polarization
1648.40 | -35.52 | 3.00 3.00 9.58 -28.94 | -13.00 | 15.94 H
128 2472.60 | -40.50 | 3.47 3.00 10.72 | -33.25| -13.00 | 20.25 H
1648.40 | -33.33 | 3.00 3.00 9.68 -26.65 | -13.00 | 13.65 V
2472.60 | -37.97 | 3.47 3.00 10.72 | -30.72 | -13.00 | 17.72 V
1673.20 | -35.68 | 3.14 3.00 9.61 -29.21 | -13.00 | 16.21 H
190 2509.80 | -40.84 | 3.59 3.00 10.77 | -33.66 | -13.00 | 20.66 H
1673.20 | -33.71 | 3.14 3.00 9.61 -27.24 | -13.00 | 14.24 V
2509.80 | -38.12 | 3.59 3.00 10.77 | -30.94 | -13.00 | 17.94 V
1697.60 | -35.76 | 3.26 3.00 9.77 -29.25 | -13.00 | 16.25 H
251 2546.40 | -39.98 | 3.69 3.00 10.89 | -32.78 | -13.00 | 19.78 H
1697.60 | -33.82 | 3.26 3.00 9.77 -27.31 | -13.00 | 14.31 V
2546.40 | -37.47 | 3.69 3.00 10.89 | -30.27 | -13.00 | 17.27 V
GSM1900
Ga Peak .. .
Frequency | Puea Pa . Limit | Margin oL
Channel (MHz) (dBm) | (dB) Diatance ég;tr?(ndn;) (I(Ej:;rF:) (dBm) | (dB) Polarization
3700.40 |-39.59 | 4.25 3.00 12.34 | -31.50 | -13.00 | 18.50 H
512 5550.60 | -42.91 | 4.97 3.00 13.52 | -34.36 | -13.00 | 21.36 H
3700.40 |-37.99 | 4.25 3.00 12.34 | -29.90 | -13.00 | 16.90 V
5550.60 |-41.10 | 4.97 3.00 13.52 | -32.55|-13.00 | 19.55 vV
3760.00 | -38.40 | 4.38 3.00 12.34 | -30.44 | -13.00 | 17.44 H
661 5640.00 |-43.31 | 5.01 3.00 13.58 |-34.74 | -13.00 | 21.74 H
3760.00 | -36.02 | 4.38 3.00 12.34 | -28.06 | -13.00 | 15.06 V
5640.00 |-41.45| 5.01 3.00 13.58 |-32.88 |-13.00 | 19.88 Vv
3819.60 | -39.80 | 4.49 3.00 1245 | -31.84|-13.00 | 18.84 H
810 5729.40 | -43.08 | 5.26 3.00 13.66 |-34.68|-13.00 | 21.68 H
3819.60 | -38.08 | 4.49 3.00 1245 |-30.12|-13.00 | 17.12 V
5729.40 | -40.57 | 5.26 3.00 13.66 |-32.17 | -13.00 | 19.17 vV
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EGPRS1900
Ga Peak . .
Frequency | Pwea P , Limit | Margin o
Channel (MHz) (dBm) | (dB) Diatance é;itre]:(ndn;) (E:;E) (dBm) | (dB) Polarization
3700.40 |-38.36 | 4.25 3.00 12.34 | -30.27 | -13.00 | 17.27 H
512 5550.60 |-43.89 | 4.97 3.00 13.52 | -35.34 | -13.00 | 22.34 H
3700.40 |-36.26 | 4.25 3.00 12.34 | -28.17 | -13.00 | 15.17 \%
5550.60 | -41.09 | 4.97 3.00 13.52 | -32.54 | -13.00 | 19.54 \%
3760.00 | -38.63 | 4.38 3.00 12.34 | -30.67 | -13.00 | 17.67 H
661 5640.00 | -44.14 | 5.01 3.00 13.58 | -35.57 | -13.00 | 22.57 H
3760.00 |-36.49 | 4.38 3.00 12.34 | -28.53 | -13.00 | 15.53 \
5640.00 | -42.11 | 5.01 3.00 13.58 | -33.54 | -13.00 | 20.54 \
3819.60 |-38.92 | 4.49 3.00 1245 | -30.96 | -13.00 | 17.96 H
810 5729.40 |-42.62 | 5.26 3.00 13.66 |-34.22 | -13.00 | 21.22 H
3819.60 | -36.83 | 4.49 3.00 1245 | -28.87 | -13.00 | 15.87 \%
5729.40 |-39.85| 5.26 3.00 13.66 |-31.45|-13.00| 18.45 \%
WCDMA Band Il
Channel Ga Peak I .
Frequency | Pwmea P , Limit | Margin s
(MHz) (dBm) | (dB) Diatance égitre]:(ndn;) (I(Ej:;s) (dBm) | (dB) Polarization
3704.80 |-38.38 | 4.27 3.00 12.34 | -30.31|-13.00 | 17.31 H
9262 5557.20 | -42.95 | 4.99 3.00 13.52 | -34.42|-13.00 | 21.42 H
3704.80 |-35.70 | 4.27 3.00 12.34 | -27.63 | -13.00 | 14.63 \%
5557.20 | -40.41 | 4.99 3.00 13.52 |-31.88 |-13.00 | 18.88 \%
3760.00 | -38.25| 4.38 3.00 12.34 | -30.29 | -13.00 | 17.29 H
9400 5640.00 | -42.83 | 5.01 3.00 13.58 |-34.26 | -13.00 | 21.26 H
3760.00 | -35.50 | 4.38 3.00 12.34 | -27.54 | -13.00 | 14.54 \%
5640.00 | -40.81 | 5.01 3.00 13.58 |-32.24 | -13.00 | 19.24 \%
3815.20 |-39.18 | 4.47 3.00 1245 | -31.20 | -13.00 | 18.20 H
9538 5722.80 |-43.36 | 5.23 3.00 13.66 |-34.93|-13.00| 21.93 H
3815.20 | -36.69 | 4.47 3.00 12.45 | -28.71|-13.00 | 15.71 \%
5722.80 |-40.98 | 5.23 3.00 13.66 |-32.55|-13.00| 19.55 \%
WCDMA Band V
Channel | Trequency | Puea | Pa | 50 ce Ant(g;na Eﬁ:\?; Limit | Margin | 5, ation
(MHz) (dBm) | (dB) Gain(dB) | (dBm) (dBm) | (dB)
1652.80 |-34.85]| 3.02 3.00 9.58 -28.29 | -13.00 | 15.29 H
9262 2479.20 | -40.73 | 3.51 3.00 10.72 | -33.52 | -13.00 | 20.52 H
1652.80 | -32.37 | 3.02 3.00 9.68 -25.71 1 -13.00 | 12.71 V
2479.20 |-38.41 | 3.51 3.00 10.72 | -31.20 | -13.00 | 18.20 V
1673.20 |-34.78 | 3.14 3.00 9.61 -28.31 | -13.00 | 15.31 H
9400 2509.80 | -40.54 | 3.59 3.00 10.77 | -33.36 | -13.00 | 20.36 H
1673.20 |-32.13| 3.14 3.00 9.61 -25.66 | -13.00 | 12.66 V
2509.80 | -38.61 | 3.59 3.00 10.77 | -31.43|-13.00| 18.43 V
1693.20 |-34.81| 3.24 3.00 9.77 -28.28 | -13.00 | 15.28 H
9538 2539.80 | -40.96 | 3.65 3.00 10.89 | -33.72]-13.00 | 20.72 H
1693.20 |-33.20| 3.24 3.00 9.77 -26.67 | -13.00 | 13.67 V
2539.80 | -38.48 | 3.65 3.00 10.89 | -31.24 | -13.00 | 18.24 V
Remark:

1. EIRP=Piea(dBm)-Pe(dB) +Ga(dBi)

2. We were not recorded other points as values lower than limits.
3. Margin = Limit - EIRP
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3.5 Peak-to-Average Ratio (PAR)
LIMIT

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

TEST CONFIGURATION

I CMW500

EUT

Spectrum
Analvzer

TEST PROCEDURE

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

2. Set resolution/measurement bandwidth = signal’'s occupied bandwidth;

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

4. 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.

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

TEST RESULTS

Test mode Channel Fr?&tr_'ezr;cy PAP(IEBY)aIue L('gg[)s Verdict
128 824.2 0.35 13.0 Pass
GSM850 190 836.6 0.91 13.0 Pass
251 848.8 0.89 13.0 Pass
128 824.2 3.37 13.0 Pass
GPRS850 190 836.6 3.68 13.0 Pass
251 848.8 3.47 13.0 Pass
512 1850.2 0.84 13.0 Pass
PCS1900 661 1880.0 0.51 13.0 Pass
810 1909.8 0.33 13.0 Pass
512 1850.2 3.74 13.0 Pass
GPRS1900 661 1880.0 3.53 13.0 Pass
810 1909.8 3.50 13.0 Pass
9262 1852.4 3.30 13.0 Pass
WCDMA Band I 9400 1880.0 3.38 13.0 Pass
9538 1907.6 3.75 13.0 Pass
4132 826.4 3.37 13.0 Pass
WCDMA Band V 4183 836.6 3.34 13.0 Pass
4233 846.6 3.50 13.0 Pass
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3.6 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

e -

Att.

Variable Power Supply
TEST PROCEDURE
The EUT was setup according to EIA/TIA603C

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: GSM850 Middle channel=190 channel=836.6MHz

Voltage (V) Tem?oecr?ture Hzrequency errs;m Limit (ppm) | Result
-30 41.96 0.050
-20 71.14 0.085
-10 43.48 0.052
0 57.60 0.069
3.85 10 93.41 0.112
20 72.67 0.087 +£25 Pass
30 84.22 0.101
40 49.67 0.059
50 58.61 0.070
4.43 25 80.38 0.096
End point 3.27 25 59.74 0.071
Reference Frequency: PCS1900 Middle channel=661 channel=1880MHz
Voltage (V) Tem?%r?ture HZI’GQUency errs;m Limit (ppm) Result
-30 70.62 0.038
-20 92.15 0.049
-10 61.01 0.032
0 39.49 0.021 Within the
3.85 10 92.90 0.049 authorized
20 95.95 0.051 frequency Pass
30 92.23 0.049 block
40 58.72 0.031
50 67.76 0.036
4.43 25 86.54 0.046
End point 3.27 25 99.74 0.053

Reference Frequency: WCDM

A Band Il Middle channel=9400

channel=1880MHz

Temperature Frequency error o
Voltage (85V ) °C) He opm Limit (ppm) Result
-30 93.49 0.050
-20 31.37 0.017
-10 35.73 0.019
0 78.13 0.042 Within the
3.85 10 47.93 0.025 authorized
20 97.10 0.052 frequency Pass
30 37.05 0.020 block
40 92.55 0.049
50 36.47 0.019
4.43 25 38.85 0.021
End point 3.27 25 79.61 0.042
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Reference Frequency: WCDMA Band V Middle channel=4182 channel=836.6MHz

Temperature Frequency error o
Voltage (V) °C) Hz opm Limit (ppm) Result
-30 71.77 0.086
-20 89.74 0.107
-10 76.90 0.092
0 94.16 0.113
3.85 10 94.85 0.113
20 66.28 0.079 +25 Pass
30 82.23 0.098
40 34.47 0.041
50 93.82 0.112
4.43 25 82.25 0.098
End point 3.27 25 95.60 0.114




Report No.: GTS20200923019-1-1 Page 36 of 41

4 Test Setup Photos of the EUT
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5 External and Internal Photos of the EUT

External Photos of EUT
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Internal Photos of EUT
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