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TEST REPORT

Test Report No. : CTA24071501708 Jul. 31, 2024
Date of issue

Equipment under Test : Quest Handheld
Model /Type : Quest-Handheld
Listed model : N/A
Applicant : Imin Technology Pte Ltd
Address : 11 Bishan Street 21, #03-05 Bosch Building, Singapore 573943
Manufacturer : Touch Dynamic

Touch Dynamic, 121 Corporate Blvd, South Plainfield, New Jersey,

Address 07080

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 22 : PUBLIC MOBILE SERVICES

FCC Part 24 : PERSONAL COMMUNICATIONS SERVICES

TIA-603-E: 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

FCC KDB971168 D01 Power Meas License Digital Systems v03r01

ANSI C63.26:American National Standard for Compliance Testing of Transmitters Used in Licensed Radio
Services
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INFORMATION

2.1 General Remarks

Date of receipt of test sample Jul.08, 2024
Testing commenced on Jul.08, 2024
Testing concluded on Jul. 30, 2024

2.2 Product Description

Product Name:

Quest Handheld

Trade Mark:

TOUCH DYNAMICG

Model/Type reference:

Quest-Handheld

List Model:

N/A

Model Declaration

N/A

Power supply:

DC 7.6V by battery
Recharged by DC 5.0V

Hardware Version

N/A

Software Version

N/A

Sample ID

CTA240715017-S0001-1#CTA240715017-S0001-2#

Bluetooth

Frequency Range

2402MHz ~ 2480MHz

Channel Number

79 channels for Bluetooth (DSS)
40 channels for Bluetooth (DTS)

Channel Spacing

1MHz for Bluetooth (DSS)
2MHz for Bluetooth (DTS)

Modulation Type

GFSK, 11/4-DQPSK, 8-DPSK for Bluetooth (DSS)
GFSK for Bluetooth (DTS)

2.4GWLAN

WLAN Operation frequency

IEEE 802.11h:2412-2462MHz
IEEE 802.119:2412-2462MHz
IEEE 802.11n HT20:2412-2462MHz

WLAN Modulation Type

IEEE 802.11b: DSSS (CCK, DQPSK, DBPSK)
IEEE 802.11g: OFDM (64QAM, 16QAM, QPSK, BPSK)
IEEE 802.11n HT20: OFDM (64QAM, 16QAM, QPSK, BPSK)

Channel number:

11 Channel for IEEE 802.11b/g/n (HT20)

Channel separation:

5MHz

WIFI (5.2G/5.3G/5.7G/5.8G Band)

Frequency Range

5180-5240MHz/ 5260MHz to 5320MHz/ 5500MHz to 5700MHz/
5745MHz to 5825MHz

Channel Number

4 Channels for 20MHz bandwidth(5180-5240MHz)
4 Channels for 20MHz bandwidth(5260-5320MHz)
11 Channels for 20MHz bandwidth(5500-5700MHz)
5 channels for 20MHz bandwidth(5745-5825MHz)
2 channels for 40MHz bandwidth(5190~5230MHz)
2 channels for 40MHz bandwidth(5270~5310MHz)
5 Channels for 40MHz bandwidth(5510-5670MHz)
2 channels for 40MHz bandwidth(5755~5795MHz)
1 channels for 80MHz bandwidth(5210MHz)

1 channels for 80MHz bandwidth(5290MHz)

2 Channels for 80MHz bandwidth(5530-5610MHz)
1 channels for 80MHz bandwidth(5775MHz)

Modulation Type

IEEE 802.11a: OFDM (64QAM, 16QAM, QPSK, BPSK)




Report No.: CTA24071501708

Page 6 of 31

IEEE 802.11n HT20: OFDM (64QAM, 16QAM, QPSK, BPSK)
IEEE 802.11n HT40: OFDM (64QAM, 16QAM, QPSK, BPSK)
IEEE 802.11ac VHT20: OFDM (256QAM,64QAM, 16QAM, QPSK, BPSK)
IEEE 802.11ac VHT40: OFDM (256QAM,64QAM, 16QAM, QPSK, BPSK)
IEEE 802.11ac VHT80: OFDM (256QAM,640QAM, 16QAM, QPSK, BPSK)

Antenna Description

Internal Antenna, 1.90dBi(Max.) for 2.4G Band and 2.87dBi(Max.) for 5G
Band

2G

Support Band GPRS850/GPRS1900/EDGES50/EDGE1900
Release Version R99

GPRS Class Class 12

EGPRS Class Class 12

GPRS/EDGE Multislot Class

GPRS/EDGE: Multi-slot Class 12

Type Of Modulation

GMSK for GPRS; GMSK/8PSK for EGPRS

Antenna Description

Internal Antenna
-5.35dBi (max.) For GPRS850/EDGES850
0.53dBi (max.) For GPRS1900/EDGE1900

3G

UMTS Operation Frequency
Band

UMTS FDD Band 2(1850 MHz -1910MHz)
UMTS FDD Band 5(824 MHz -849MHz)

WCDMA Release Version R7

HSDPA Release Version Release 5
HSUPA Release Version Release 6
HSPA+ Release Version Release 7

Modulation Type

QPSK for UMTS

Antenna Description

Internal Antenna
0.53dBi (max.) For WCDMA Band 2
-5.35dBi (max.) For WCDMA Band 5

LTE

LTE Operation Frequency Band

E-UTRA Band 2(1850 MHz -1910MHz)
E-UTRA Band 4(1710 MHz -1755MHz)
E-UTRA Band 5(824 MHz -849MHz)
E-UTRA Band 7(2500 MHz -2570MHz)
E-UTRA Band 12(699 MHz -716MHz)
E-UTRA Band 14(788 MHz -798MHz)
E-UTRA Band 17(704 MHz -716MHz)
E-UTRA Band 25(1850 MHz -1915MHz)
E-UTRA Band 26(814 MHz -824MHz)
E-UTRA Band 26(824 MHz -849MHz)
E-UTRA Band 41(2496 MHz -2690MHz)
E-UTRA Band 66(1710 MHz -1780MHz)

LTE Release Version

R10

Type Of Modulation

QPSK/16QAM

Antenna Description

Internal Antenna;

0.53dBi (max.) For LTE Band 2;
1.11dBi (max.) For LTE Band 4;
-5.35dBi (max.) For LTE Band 5;
0.69dBi (max.) For LTE Band 7;
-5.35dBi (max.) For LTE Band 12;
-5.35dBi (max.) For LTE Band 14;
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-5.35dBi (max.) For LTE Band 17;
0.53dBi (max.) For LTE Band 25;
-5.35dBi (max.) For LTE Band 26;
-5.35dBi (max.) For LTE Band 41,
1.11dBi (max.) For LTE Band 66;
RFID(13.56MHz) (Optional)
Frequency Range 13.56MHz
Channel Number 1
Modulation Type ASK
Antenna Description Internal Antenna, 0dBi (Max.)
GPS(RX) Support
Quest Handheld
RFID(13.56MHz) (Optional)
Frequency Range 13.56MHz
Channel Number 1
Modulation Type ASK
Antenna Description Internal Antenna, 0dBi (Max.)
2.3 Equipment Under Test
Power supply system utilised
Power supply voltage 0| 230V/ 50 Hz O |120V/60Hz
0O|12v DC O |24V DC

@ | Other (specified in blank below)

DC 7.6V

2.4 Short description of the EqQuipment under Test (EUT)

This is a Quest Handheld.

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

2.5 Environmental conditions

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

Normal Temperature: 25°C
Relative Humidity: 55 %
Air Pressure: 101 kPa

2.6 Description of Test Modes

The EUT has been tested under typical operating condition. The CMW500 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.

Note:

1. For the ERP/EIRP and radiated emission test, every axis (X, Y, Z) was verified, and show the worst

resulton this report.

2. Test method and refer to 3GPP TS134 121.
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2.7 Block Diagram of Test Setup

EUT

DC 7.6V

2.8 EUT Exercise Software
The system enters the engineering mode through the instructions provided by the application (MTK Mode),
tests under continuous transmission conditions, and changes the test channel.

2.9 Related Submittal(s) / Grant (s)

This submittal(s) (test report) is filing to comply with of the FCC Part 22,Part 24,Part 27 Rules.

2.10 Special Accessories

Manufacturer Description Model Serial Number Certificate
SHENZHEN TIANYIN TPA-
Adapter -- SDOC
ELECTRONICS CO.,LTD. 46050200UU
/ Quesct:gg?éiheld Quest-Handheld - SDOC

2.11 External I/O Cable

I/0 Port Description Quantity Cable

DC IN Port 1 1.0M, Unscreened Cable

2.12 Modifications

No modifications were implemented to meet testing criteria.
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3 TEST ENVIRONMENT
3.1 Address of the test laboratory

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao‘an District, Shenzhen,
China

3.2 Test Facility

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

FCC-Registration No.: 517856 Designation Number: CN1318

Shenzhen CTA Testing Technology Co., Ltd. has been listed on the US Federal Communications Commission
list of test facilities recognized to perform electromagnetic emissions measurements.

A2LA-Lab Cert. No.: 6534.01

Shenzhen CTA Testing Technology Co., Ltd. has been listed by American Association for Laboratory
Accreditation to perform electromagnetic emission measurement.

The 3m-Semi anechoic test site fulfils CISPR 16-1-4 according to ANSI C63.10 and CISPR 16-1-4:2010.

3.3 Environmental conditions

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

Temperature: 15-35°C
Humidity: 30-60 %
Atmospheric pressure: 950-1050mbar

3.4 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 compatibility
and Radio spectrum Matters (ERM);Uncertainties in the measurement of mobile radio equipment
characteristics; Part 1”7 and TR-100028-02 “Electromagnetic compatibility and Radio spectrum Matters
(ERM);Uncertainties in the measurement of mobile radio equipment characteristics; Part 2 “ and is
documented in the Shenzhen CTA 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 Shenzhen CTA Testing Technology Co., Ltd. :

Test Range Measurer_nent Notes
Uncertainty
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)

This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence level
using a coverage factor of k=2.
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3.5 Test Description
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Test ltem Section in CFR 47 Test Sample Result
Part 2.1046
RF Output Power Part 22.913(a) CTA240715017-S0001-1# Pass
Part 24.232(c)
. Part 2.1046
Peak-to-Average Ratio Part 24.232 CTA240715017-S0001-1# Pass
o .
99% & -26 dB Occupied Part 2.1049 CTA240715017-S0001-1# Pass
Bandwidth
Spurious Emissions at Antenna Egg gzlg% CTA240715017-S0001-1# Pass
Terminal Part 24.238 CTA240715017-S0001-2#
. . Part 2.1053
Field Strgg%tigt?;nsr’“”ous Part 22.917(b)  |CTA240715017-S0001-1# Pass
Part 24.238
Part 2.1051
Out of band emission, Band Edge Part 22.917(b) CTA240715017-S0001-1# Pass
Part 24.238
Part 2.1055
Frequency stability Part 22.355 CTA240715017-S0001-1# Pass
Part 24.235
Remark:
1. The measurement uncertainty is not included in the test result.
2. NA = Not Applicable; NP = Not Performed
3.  Note 1 — Test results inside test report;
4. Note 2 — Test results in other test report (MPE Report).
5. Wetested all test mode and recorded worst case in report
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3.6 Equipments Used during the Test

Page 11 of 31

. Equipment Calibration Calibration
Test Equipment Manufacturer Model No. No. Date Due Date
LISN R&S ENV216 CTA-308 2023/08/02 2024/08/01
LISN R&S ENV216 CTA-314 2023/08/02 2024/08/01
EMI Test Receiver R&S ESPI CTA-307 2023/08/02 2024/08/01
EMI Test Receiver R&S ESCI CTA-306 2023/08/02 2024/08/01
Spectrum Analyzer Agilent N9020A CTA-301 2023/08/02 2024/08/01
Spectrum Analyzer R&S FSP CTA-337 2023/08/02 2024/08/01
Vector Signal .
generator Agilent N5182A CTA-305 2023/08/02 2024/08/01
Analog Signal R&S SMLO3 CTA-304 2023/08/02 | 2024/08/01
Generator
Universal Radio CMW500 R&S CTA-302 2023/08/02 | 2024/08/01
Communication
Temperature and Chigo 7G-7020 CTA-326 2023/08/02 | 2024/08/01
humidity meter
Ultra-Broadband Schwarzbeck VULBO163 CTA-310 | 2023/10/17 | 2024/10/16
Antenna
Horn Antenna Schwarzbeck BBHA 9120D CTA-309 2023/10/13 2024/10/12
Loop Antenna Zhinan ZN30900C CTA-311 2023/10/17 2024/10/16
Horn Antenna Be”'g%)';igg""e' OBH100400 CTA-336 2021/08/07 | 2024/08/06
Suzhou Keletuo
Antenna Tower electronic BK-*AT-BS N/A N/A N/A
Technology Co.,
LTD
Radio
Communication Rohde&Schwarz CMW500 CTA-407 2023/08/02 2024/08/01
Tester
Amplifier Schwarzbeck BBV 9745 CTA-312 2023/08/02 2024/08/01
Amplifier Taiwan chengyi EMCO051845B CTA-313 2023/08/02 2024/08/01
Directional coupler NARDA 4226-10 CTA-303 2023/08/02 2024/08/01
High-Pass Filter XingBo XBLBQ-GTA18 CTA-402 2023/08/02 2024/08/01
High-Pass Filter XingBo XBLBQ-GTA27 CTA-403 2023/08/02 2024/08/01
A”tongztr?f filter Tonscend JS0806-F CTA-404 2023/08/02 | 2024/08/01
Power Sensor Agilent U2021XA CTA-405 2023/08/02 2024/08/01
Amplifier Schwarzbeck BBV9719 CTA-406 2023/08/02 2024/08/01

Note: The Cal.Interval was one year.
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4 TEST CONDITIONS AND RESULTS

4.1 Output Power
LIMIT

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

Per rule Part 24.232(c) specifies, "Mobile/portable stations are limited to 2 watts e.i.r.p. Peak power" and
24.232(e) specifies that "Peak transmit power must be measured over any interval of continuous
transmission using instrumentation calibrated in terms of an rms-equivalent voltage."

Per rule Part 22.913(a) specifies ” The ERP of mobile transmitters and auxiliary test transmitters
must not exceed 7 Watts.”

TEST CONFIGURATION

Conducted Power Measurement

CMW500

EUT :
Spectrum
Analyvzer
Radiated Power Measurement:
FRP Dome T .......................................... I
‘\ 1mtogm | ‘ (Antenna Tower)
l Antenna 1 !
AE Evyt | | % D =
L ] L
80 em M — 3m —» |
(Turntable) — S

s GroundPlane T ooo Pre-Amplifier
Spectrum Analyzer| 1 oo l ] I_Conlrolle I
1

TEST PROCEDURE

The EUT was setup according to EIA/TIA 603D

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 CMW500 by a Directional

Couple.
c) EUT Communicate with CMW500, then select 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
thefrequency of the transmitter

c. The output of the test antenna shall be connected to the measuring receiver.
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a0}

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.

Test site anechoic chamber refer to ANSI C63.26.

TEST RESULTS

Temperature 24.5C Humidity 53.7%

Test Engineer Lushan Kong Configurations WCDMA
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Conducted Measurement:

Page 14 of 31

WCDMA Band I
Low Channel Middle Channel High Channel
3GPP
Mode
Sub Test Ave.Power Ave.Power Ave. Power
(dBm) (dBm) (dBm)
Rel 99 1 22.67 22.64 22.71
1 23.04 23.11 23.05
2 22.30 22.21 22.32
HSDPA
3 22.39 22.25 22.32
4 22.23 22.25 22.30
1 22.34 22.30 22.23
2 22.26 22.23 22.26
HSUPA 3 22.29 22.37 22.26
4 22.28 22.40 22.27
5 22.25 22.28 22.20
WCDMA Band V
Low Channel Middle Channel High Channel
3GPP
Mode
Sub Test Ave.Power Ave.Power Ave. Power
(dBm) (dBm) (dBm)
Rel 99 1 22.58 22.51 22.62
1 22.98 22.75 22.86
2 22.39 22.30 22.39
HSDPA
3 22.43 22.41 22.36
4 22.39 22.36 22.39
1 22.38 22.48 22.33
2 22.46 22.49 22.48
HSUPA 3 22.44 22.45 22.38
4 22.30 22.49 22.48
5 22.44 22.44 22.42
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Radiated Measurement:

Remark:
We were tested all RB Configuration refer 3GPP TS134 121 for each Channel Bandwidth of WCDMA
Band Il, WCDMA Band V; recorded worst case for each Channel Bandwidth of WCDMA Band II,

1.

WCDMA Band V.

Page 15 of 31

2. ERP = EIRP - 2.15dBi as EIRP by subtracting the gain of the dipole.
3. The unit of Antenna Gain is dBd for frequency below 1GHz, and the unit of Antenna Gain is
dBi for frequency above 1GHz.
4. Absolute Level = Substituted Level - Cable loss + Antenna Gain
5. Margin = Limit-Absolute Level
Temperature 245C Humidity 53.7%
Test Engineer Lushan Kong Configurations WCDMA
: Substituted Method Absolute
Frequency | Polar Rece!ver Substituted |Antenna Level Limit Margin
(MHz) | (Hv)  [Reading Lo o Cable | gRp/ERP (dBm) | (dB)
(dBuVv) _ |Loss(dB)
(dBm)  |(dBd/dBi) (dBm)
WCDMA Band Il Low Channel
1,852.40 H 85.85 12.78 11.59 2.11 22.26 33.00 10.74
1,852.40 \Y; 85.18 11.58 11.59 2.11 21.06 33.00 11.94
WCDMA Band Il Middle Channel
1,880.00 H 85.25 13.40 11.56 2.14 22.82 33.00 10.18
1,880.00 \Y, 85.16 11.79 11.56 2.14 21.21 33.00 11.79
WCDMA Band Il High Channel
1,907.60 H 86.03 14.07 11.52 2.18 23.41 33.00 9.59
1,907.60 \Y, 85.48 11.86 11.52 2.18 21.20 33.00 11.80
WCDMA Band V Low Channel
826.40 H 87.20 20.50 1.65 0.58 21.57 38.45 16.88
826.40 \Y; 85.32 19.78 1.65 0.58 20.85 38.45 17.60
WCDMA Band V Middle Channel
836.60 H 87.03 20.40 1.59 0.65 21.34 38.45 17.11
836.60 Vv 86.19 21.35 1.59 0.65 22.29 38.45 16.16
WCDMA Band V High Channel
846.60 H 85.49 20.38 1.53 0.71 21.20 38.45 17.25
846.60 Vv 85.55 20.55 1.53 0.71 21.37 38.45 17.08
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4.2 Peak-to-Average Ratio (PAR)

LIMIT

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

TEST CONFIGURATION

TEST PROCEDURE

[

Dnrectional coupler

L]

Page 16 of 31

CMW500

Spectrum
Analvzer

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

function;

Set resolution/measurement bandwidth > signal’s occupied bandwidth;

2.

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

4. Setthe 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 tN/Ag
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%.

TESTRESULTS

Temperature 245C Humidity 53.7%
Test Engineer Lushan Kong Configurations WCDMA
Remark:

We were tested all RB Configuration refer 3GPP TS134 121 for each Channel Bandwidth of WCDMA Band II,
WCDMA Band V; recorded worst case for each Channel Bandwidth of WCDMA Band II, WCDMA Band V.

Frequency PAPR Value Limits .

Test Mode Channel (MH2) (dB) (dB) Verdict
9262 1852.4 5.89 13.0 PASS

W(L:"\D",\T/Ii/ggjé | 9400 1880.0 253 13.0 PASS
9538 1907.6 2.62 13.0 PASS

UMTS/TML/ 4132 826.4 2.66 13.0 PASS
WCDMA Band V 4182 836.4 2.58 13.0 PASS
4233 846.6 2.60 13.0 PASS




Report No.: CTA24071501708

Page 17 of 31

Peak-to-Average Ratio (PAR)

UMTS/TM1/ WCDMA Band II

UMTS/TM1/ WCDMA Band V

ight Spectruem Analyzer - Power Stat CCOF

10:53:15 PM Jul 30, 2024

‘Center Freq 1.852400000 GHz Center Fraq: 1.852400000 GHz Radio Std: None
- Y Trig: Free Run Counts:7.89 MH0.0 Mpt
#IFGain:Low #Atten: 40 dB

Frequency

Average Power

11.78 dBm
41.37 % at 0dB

372dB
5.28 dB
5.89 dB
6.22dB
6.41dB
0.0001 % 6.50 dB

Peak 6.59 dB
18.37 dBm
0.0001 %

0dB
Info BW 10.000 MHz

Center Freq
1.852400000 GHz|

B Keright Spectram Anayzer - Pawer Siat CCOF
AL ; A 11:27:54 Pl 30,2024
Center Freq: 826.400000 MHz Radio Std: None
o Trig: Free Run Counts:4.32 MH0.0 Mpt
#Atten: 40 dB

Center Freq 826.400000 MHz

HFGain:Low

Average Power Gaussian

16.27 dBm
54.61 % at 0dB

0.001 %

11 %
0.0001 % 0B
Info BW 10.000 MHz

usc sTATUS.

Channel 9262 / 1852.4 MHz

Channel 4132/ 826.4 MHz

B eyt Spectrom Analyzer - Power Sat CCOF
4 10:54:30 PWul 30, 2024
Center Freq: 1.880000000 GHz Radic Std: None
Trig: Free Run Counts:4.14 M10.0 Mpt

#Atten: 40 dB

ED
Center Freq 1.880000000 GHz

=
AFGain:Low

Frequency

Average Power

16.46 dBm
55.03 % at 0dB

1.59 dB
222 dB
2.53dB
268dB
276 dB
0.0001 % 2.81dB

Peak 2.88dB
19.34 dBm

0.001 %]

0dB
Info BW 10.000 MHz

B Kersght Spectrum Anayzer - Power Siat CCOF
AL ; A 11:27:00 PM i 30,2024
Center Freq: 836.600000 MHz Radio Std: None
o Trig: Free Run Counts:5.07 MH0.0 Mpt
#Atten: 40 dB

Center Freq 836.600000 MHz

HFGain:Low

Average Power Gaussian

16.38 dBm
55.03 % at 0dB

1.57 dB
2.23dB
2.58dB
2.75dB
2.88dB
3.12dB
3.22dB
19.60 dBm

0.001 %

nss STATUS.

Channel 9400/ 1880.0 MHz

Channel 4182/ 836.4 MHz

B Kepight Speciin Anahaer - Power Sat CCOF
. Y 10:55:10 PH Jul 30, 2024
Center Freq: 1.807600000 GHz Radic Std: None
Trig: Free Run Counts:4.52 MM0.0 Mpt

AFGain:Low _#Atten: 40 dB

Frequency

Average Power

16.53 dBm
54.55 % at 0dB

1.58 dB
2.28dB
262 dB
2.80dB
297dB
0.0001 % 3.22dB

Peak 3.29dB
19.82 dBm

0.001 %]

Center Freq
1.907600000 GHz|

B Keyseghe Spectram Amabyze - Power Sat CCOF
<L
Center Freq 846.600000 MHz

NSEIN AALIGN OFF [11:28:24 PMJul 30, 2024
Center Freq: 846.600000 MHz Radio Std: None

o) Trig: FreeRun Counts:4.28 MI10.0 Mpt

#FGain:Low #Atten: 40 dB

Average Power . Gaussian

100 %
16.49 dBm
54.82 % at 0dB

1.57 dB
2.25dB
2.60dB
2.76 dB
2.85dB
291dB

295dB
19.44 dBm

0.001 %

B
Info BW 10.000 MHz

nss STATUS:

Channel 9538 / 1907.6 MHz

Channel 4233/ 846.6 MHz

NOTE:We measured all modes and only recorded the worst case.
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4.3 Occupied Bandwidth and Emission Bandwidth
LIMIT

FCC §2.1049, 822.917, §24.238.

TEST CONFIGURATION

I CMW500

L]

EUT ,
Spectrum
Analvzer

TEST PROCEDURE

The transmitter output was connected to a calibrated coaxial cable and coupler, the other end of which was
connected to a spectrum analyzer. The occupied bandwidth was measured with the spectrum analyzer at low,
middle and high channel in each band. The -26dBc Emission bandwidth was also measured and recorded.
Set 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.

TESTRESULTS

Temperature 24.5C Humidity 53.7%
Test Engineer Lushan Kong Configurations WCDMA
Remark:

We were tested all RB Configuration refer 3GPP TS134 121 for each Channel Bandwidth of WCDMA Band I,
WCDMA Band V; recorded worst case for each Channel Bandwidth of WCDMA Band Il, WCDMA Band V.

Frequenc Occupied Bandwidth Emission Bandwidth
Test Mode Channel (I\(jIHz) y (99% BW) (-26 dBc BW) Verdict
(MH2) (MH2z)
9262 1852.4 4.1999 4.783 PASS
W(L:”\DAI\Ei/EZr%c/j I 9400 1880.0 4.1711 4.724 PASS
9538 1907.6 4.1572 4.733 PASS
UMTS/TM1/ 4132 826.4 4.1585 4.702 PASS
WCDMA Band V 4182 836.4 4.1762 4.708 PASS
4233 846.6 4.1506 4.718 PASS
Remark:

1. Test results including cable loss;
2. Please refer to following plots;
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Occupied Bandwidth

UMTS/TM1/ WCDMA Band II

UMTS/TM1/ WCDMA Band V

B XKeyiont Specim Amabyer - Gecupies BN

‘Center Freq1.852400000 GHz

=
IFGain:Low

ENSE 1 Ao 27 P 0l 30, 2024
Canter Fraq: 1852400000 GHz
AvglHold:>1010

10562
Radio Std: None
Trig: Free Run

#Atten: 40 4B Radie Device: BTS

Ref 30.00 dBm

Center 1.852 GHz
Res BW 81 kHz

‘Span 10 MHz

VBW 910 kHz Sweep 1467 ms|

Occupied Bandwidth Total Power 25.3 dBm

4.1999 MHz
-18.064 kHz % of OBW Power
4.783 MHz xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

Frequency

Center Freq
1.852400000 GHz|

B eyt Spectrum Anshyzer - Occupied BV
AL Z A T1:26:11 P ul 30, 2024
Center Freq: 826.400000 MHz Radio Std: None

5 Trig: FreeRun Avg|Hold:> 1010

HFGain:Low | #Atien: 40 dB

Center Freq 826.400000 MHz
Radio Device: BTS

Ref 30.00 dBm

Span 10 MHz|

IRes BW 91 kHz VBW 910 kHz Sweep 1.467 ms|

Total Power 24.6 dBm

Occupied Bandwidth

4.1585 MHz
-5.147 kHz % of OBW Power
4.702 MHz x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

usc sTATUS.

Channel 9262 / 1852.4 MHz

Channel 4132/ 826.4 MHz

B Versihe Spectrom Amalyeer - Gecupied BV
A 10:56:51 Pl 30, 2624
Center Freq: 1.880000000 GHz Radic Std: None
Trig: Free Run Avg|Hold:>1010

#Atten: 40 dB

ED
Center Freq 1.880000000 GHz

HFGainLow Radio Device: BTS

Ref 30.00 dBm

‘Span 10 MHz

VBW 910 kHz Sweep 1467 ms|

Occupied Bandwidth Total Power 24.8 dBm

4.1711 MHz
-879 Hz % of OBW Power
4.724 MHz xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

Frequency

Center Freq
1,880000000 GHz|

B Keyssght Spectrum Anshyzer - Occupied BV
AL Z A T1:26:41 P Jul 30, 2024
Center Freq: 836.600000 MHz Radio Std: None
Y Trig: FreeRun Avg|Hold:> 1010
#Atton: 40 dB

Center Freq 836.600000 MHz

#FGain:Low Radio Device: BTS

Ref 30.00 dBm

e

Center 836.6 MHz
Res BW 91 kHz

Span 10 MHz|

VBW 910 kHz Sweep 1.467 ms|

Total Power 24.6 dBm

Occupied Bandwidth

4.1762 MHz
-3.926kHz % of OBW Power
4708MHz  xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

nss STATUS.

Channel 9400 / 1880.0 MHz

Channel 4182/ 836.4 MHz

B Kepight Speciun Anakyer - Qocupred BN

& 10:55:47 Pl 30, 2624
Center Freq: 1.807600000 GHz Radic Std: None
Trig: Free Run Avg|Hold:>1010
#Atten: 40 dB

b -
Span 10.000 MHz

HFGainLow Radio Device: BTS

==

Span

Ref 30.00 dBm

ICenter 1.908 GHz
Res BW 81 kHz

‘Span 10 MHz

VBW 910 kHz Sweep 1467 ms|

Occupied Bandwidth Total Power 24.9 dBm

4.1572 MHz
4.810 kHz % of OBW Power
4.733 MHz xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

10,000 MHz

FullSpan

LastSpan

B Keyight Spectnum Ansyze - Occupied B
o
Center Freq 846.600000 MHz

11:25:38 PM ul 30, 202+
Radio Std: None

Center Freq: 846.600000 MHz
me Trig: Free Run Avg|Hold:>1010
#Atten: 40 dB

#FGain:Low Radio Device: BTS

Ref 30.00 dBm

(Center 846.6 MHz
Res BW 91 kHz

Span 10 MHz|

VBW 910 kHz Sweep 1.467 ms|

Total Power 25.1 dBm

Occupied Bandwidth

4.1506 MHz
6.418kHz % of OBW Power
4T1BMHz  xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

nss STATUS:

Channel 9538 / 1907.6 MHz

Channel 4233/ 846.6 MHz

NOTE:We measured all modes and only recorded the worst case.
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4.4 Band Edge compliance

LIMIT

FCC § 2.10583, 822.917, § 24.238.

TEST CONFIGURATION

Dnrectional coupler

TEST PROCEDURE

[

L]

Page 20 of 31

CMW500

Spectrum
Analvzer

1. The transmitter output port was connected to base station.
2. The RF output of EUT was connected to the power meter by RF cable and attenuator, the path loss was

compensated to the results for each measurement.
Set EUT at maximum power through base station.

3.
4. Select lowest and highest channels for each band and different modulation.
5. Measure Band edge using RMS (Average) detector by spectrum

TEST RESULTS

Temperature

24.5°C

Humidity

53.7%

Test Engineer

Lushan Kong

Configurations

WCDMA

Remark:

We were tested all RB Configuration refer 3GPP TS134 121 for each Channel Bandwidth of WCDMA Band II,
WCDMA Band V; recorded worst case for each Channel Bandwidth of WCDMA Band II, WCDMA Band V.

Test Mode Channel Fr((e'\(jllilezr;cy I Ed(%é:rgr)npllance E‘(;rgr';[f) Verdict
UMTS/TM1/WCDMA 9262 1852.40 -19.60 -13dBm PASS
Band II 9538 1907.60 -27.15 -13dBm
UMTS/TM1/WCDMA 4132 826.40 -29.90 -13dBm PASS
Band V 4233 846.60 -27.98 -13dBm
Remark:

1. Testresults including cable loss;

2. Please refer to following plots;
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Band-edge Compliance

UMTS/TM1/WCDMA Band Il

UMTS/TM1/WCDMA Band V

BB Keysight Spectrum Analyzer - Swept A
RL A 10:59:37

Avg Type: Log-Pwr

AvglHold:»100/100

Marker 1 1.849630000000 GHz .
PNO: Wide L, 1rig: FreeRun
IFGain:Low #Atten: 40 dB

Ref 30.00 dBm

‘Span 10.00 MHz

ICenter 1.850000 GHz
#R Sweep 1.000 ms (1001 pts)

#VBW 300 kHz

IR Kerght Spectnm Anyze - Swapt S

Ref 30.00 dBm

824.000 MHz
Res BW 100 kHz

T
Marker 1 823.390000000 MHz

AALIGH OFF [11:24:02 PMJul s
Avg Type: Log-Pwr T
PNO: Wide Cp Trig: FreeRun Avg|Hold:>100100

IFGain:Low #Atten: 40 dB
Mkr1

Span 10.00 MHz
‘Sweep 1.000 ms (1001 pts)|

STATUS:

#VBW 300 kHz

Mkr—RefLvi

Channel 9262 / 1852.4 MHz

Channel 4132 / 826.4 MHz

B Feoaht Spectrom ncyeer - Swept S5
»

& 10:59:10
Avg Type: Log-Pwr

Marker 1 1.910890000000 GHz
PNO Avg|Hold:>100/100

“Wide o Trig: FreeRun
IFGain:Low _#Atten: 40 dB

Mkr1 1.910 89 GHz|
Ref 30.00 dBm -27.152 dBm

‘Span 10.00 MHz
0 ms (1001 pts)

ICenter 1.910000 GHz
E BW 100 kHz

#VBW 300 kHz

BN Feroght Spectram Anayae - Svept S
R

Ref 30.00 dBm

Center 849,000 MHz
Res BW 100 kHz

Marker 1 849.460000000 MHz - Avg Type: Log-Pur
;

A 11:25:02 P Jul

Mkr1 849.46 MHz
- dBm)

WO: Wide Ly TFig: FreeRun Avg|Hold:>100100

IFGainiLow #Atten: 40 dB

Span 10.00 MHz,

#VBW 300 kHz Sweep 1.000 ms (1001 pts)

Next Pk Right

Mkr—RefLvi

Channel 9538 / 1907.6 MHz

Channel 4233 / 846.6 MHz

NOTE:We measured all modes and only recorded the worst case.
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4.5 Spurious Emission
LIMIT

FCC § 2.1053, 822.917, § 24.238.

TEST CONFIGURATION

Conducted Spurious Measurement:

I CMW500

EUT

Spectrum
Analveer

Radiated Spurious Measurement:

...................................... L
FRP Dome i ﬁ
Imtogm (Antenna Tower)
l Antenna
EUT |
I AE I_ ........... | T
T [ 1 ! !._C_r
8ocem | T ‘— am —— i = ‘“;:
(Turntable) — —
Pre-Amplifier
‘==p GroundPlane = ooo p

Spectrum Analyzer| - gg [ +| |controllef—-
|

. ]

TEST PROCEDURE

The EUT was setup according to EIA/TIA 603-E

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 CMW500 by a Directional
Couple.

c. EUT Communicate with CMW500, then select a channel for testing.

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

e. The resolution bandwidth of the spectrum analyzer was set sufficient scans were taken to show the out of
band Emission if any up to10"™ harmonic.

f. Please refer to following tables for test antenna conducted emissions.
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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.

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 site anechoic chamber refer to ANSI C63.4:2014.

TESTRESULTS

Temperature 245C Humidity 53.7%

Test Engineer Lushan Kong Configurations WCDMA

Conducted Measurement:

Remark:

We were tested all RB Configuration refer 3GPP TS134 121 for each Channel Bandwidth of WCDMA Band II,
WCDMA Band V; recorded worst case for each Channel Bandwidth of WCDMA Band II, WCDMA Band V.

Frequency Spurious R_F (_:onducted Limits _
Test Mode Channel (MH2) Emission (dBm) Verdict
(dBm)
9262 1852.4 -34.40 -13dBm
UMTS/;gﬂnldNI\I/ CDMA 9400 1880.0 -34.62 -13dBm | PASS
9538 1907.6 -33.10 -13dBm
4132 826.4 -36.66 -13dBm
UMTSITMLMWCDMA ™ 2182 836.4 36.50 "13dBm | PASS
4233 846.6 -36.90 -13dBm
Remark:
1. Testresults including cable loss;
2. Please refer to following plots;
3.  We measured all modes and only recorded the worst case.
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Spurious Emssion on Antenna Port

UMTS/TM1/WCDMA Band II

Channel 9262 / 1852.4 MHz

Channel 9400 / 1880 MHz

B Kersart Spectrum Anayzer - Smept
AL 0 T1:00:47 Pl 30,2024

Marker 1 697.360000000 MHz ‘Aug Type: Log Par
PRO: Fast ree Run AvglHold: 100100

- T
IFGain:Low #Atten: 40 dB

MKr1 697.36 MHZ] Rele

Ref 30.00 dBm -49.431 dBm

Next Pk Right

Next Pk Left

TR S R e rae e T e e S U SR B S Mkr—RefLvi

Start 0.0300 GHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 92.73 ms (1001 pts)|

B Keioht Spectm Amsyees - Swept A
y

Marker 1 873.900000000 MHz

FRO: Fast e Trig: Free Run
IFGain:Low ___ ¥Atten: 40 d8

Ref 30.00 dBm

#VBW 300 kHz

Avg Type: Log-Pwr

Peak Search

Avg|Hold: 67/100
M 7
-50.789 dBm

Stop 1.0000 GHz
Sweep 92.73 ms (1001 pts)

Next Pk Right

30 MHz — 1000 MHz

30 MHz — 1000 MHz

B Kerght Spactrom Anayzar - Smept S

5 e 11:02.

i _aL ¥ E A
Marker 1 1.904000000000 GHz ~ Avg Type: Log-Pwr
Trig: Free Run Avg[Hold: 1001100

st e
IFGain:Low #Atten: 40 dB

Mkr1 1.904 GHz|

Ref 30.00 dBm -40.455 dBm|

Next Pk Right
Next Pk Left
Marker Delta|

Mkr-CF

rw.“ syt
r—RefLvl

HAHHH

=
3

1of2

Stop 2.0000 GHz
#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)|

STATUS

B Koyt Spectm Frtys - Soest
g .

st —e- Trig: Free Run
IF Gain:Low #Attan: 40 4B

Ref 30.00 dBm

NI RRYAPERYSRE SV ORI/ P T

Start 1.0000 GHz
#Res BW 1.0 MHz

#VBW 3.0 MHz

Ava Type: Log-Pwr
AvglHold: 1001100

Mkr1 1.963 GHZ

Stop 2.0000 GHz
Sweep 1.000 ms (1001 pts)

Uz

1GHz-2GHz

1GHz-2 GHz

B ot Spectrum Anayzer - Smept S
AL

Marker 1 16.886000000000 GHz . Avg Type: Log-Pwr
PNO: Fast —+ Trig: FreeRun AvglHold: 2TH00

IF Gain:Low #Atten: 40 dB
Mkr1 16.886 GHz
Ref 30.00 dBm -34.397 dBm)

Next Pk Right
Next Pk Left

Marker Delta|

1
gy Mgt

PRI ) . TN
b I e s b e

Mkr—RefLvl

HANAH

Stop 20.000 GHz
#VBW 3.0 MHz Sweep 45.00 ms (1001 pts)

STATUS

B Koyt Spectom s - St
g .

Marker 1 19.496000000000 GHz

O Fast e Trig: Free Run
IF Gain:Low #Attan: 40 4B

Ref 30.00 dBm

o L S ]

#VBW 3.0 MHz

nngyn‘—I LogPwr .
Mkr1 19.496 GHz|
-34.619 dBm

Stop 20.000 GHz
Sweep 45.00 ms (1001 pts)

2GHz-20GH

2 GHz — 20 GHz
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Spurious Emssion on Antenna Port

UMTS/TM1/WCDMA Band I

UMTS/TM1/WCDMA Band V

Channel 9538 / 1907.6 MHz

Channel 4132 / 826.4 MHz

[ Xersiche Spectrum Analyzer - Swept SA
Avg Type: Log-Pur

T
Marker 1 986.420000000 MHz
i Avg|Hold: 331100

NO: Fast ——
IFGain:Law

Trig: Frae Run
#Atten: 40 dB

Ref 30.00 dBm

Stop 1.0000 GHz

#VBW 300 kHz sweep 92.73 ms (1001 pts),

A ALToH

Avg Type: Log-Pwr
= Trig: Free Run AvglHeld: 100/100
#Atten: 40 dB

PNO: Fast
IFGoin:Low
Mkr1 369 05 MHz

Ref 30.00 dBm 1.035 dBm

L s
P BT e v ey e 8 T L T P e T P e e

Start 0.0300 GHz Stop 1.0000 GHz

#VBW 300 kHz Sweep 92.73 ms (1001 pts)
us|

Peak Search

NextPeak

Mkr—RefLvi;

30 MHz — 1000 MHz

B ot Spctrum Aty - St .
g Type: Log-Pwr

L
Marker 1 1.963000000000 GHz
p Avg|Hold: 100/100

N Fast e Trig: Free Run
IFGaincLow #Atten: 40 dB
Mkr1 1.963 GHz

&l Ref 30.00 dBm -40.850 dBm

il i o

Start 1.0000 GHz
#Res BW 1.0 MHz

Stop 2.0000 GHz

#VBW 3.0 MHz Sweep 1.000 ms (1001 pts);

Peak Search

Next Pk Right,

o <L
Marker 1 7.516000000000 GHz

hAen
Avg Type: Log-Pwr
Trig: Free Run Avg[Hold: 31100
#Aten: 40 dB

PNO: Fast ——
IFGain:Low

Mkr1 7.516 GHZ]

Ref 30.00 dBm -36. 662 dBm|

’1

P e o S L Ypp A ot b S

Stop 10.000 GHz

#VBW 3.0 MHz Sweep 15.00 ms (1001 pts)

Peak Search

NextPeak

Mkr—RefLvi

1 GHz-10 GHz

B erh v St

Marker 1 17.048000000000 GHz

ey Trig: Free Run
st ow

#Atten: 40 dB

Ref 30.00 dBm

d
P som gl Ay
el e T '

bt M tted 4

Start 2.000 GHz Stop 20.000 GHz

#VBW 3.0 MHz Sweep 45.00 ms (1001 pts),

Peak Search

2 GHz — 20 GHz
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Spurious Emssion on Antenna Port

UMTS/TM1/WCDMA Band V

Channel 4182 / 836.4 MHz

Channel 4233 / 846.6 MHz
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Radiated Measurement:
Remark:
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We were tested all RB Configuration refer 3GPP TS134 121 for each Channel Bandwidth of WCDMA Band 11,
WCDMA Band V; recorded worst case for each Channel Bandwidth of WCDMA Band Il, WCDMA Band V.

Temperature 24.5C Humidity 53.7%
Test Engineer Lushan Kong Configurations WCDMA
For Less than 1 GHZ:
UMTS/TM1/ WCDMA Band Il _ Low Channel
G Peak . .
Frequency Puea Pq : a Limit Margin ..
Diatance | Antenna EIRP Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
153.25 -45.90 3.91 3.00 8.72 -41.10 -13.00 -28.10 H
240.36 -46.09 4.23 3.00 7.01 -43.31 -13.00 -30.31 H
560.37 -41.92 3.82 3.00 8.44 -37.31 -13.00 -24.31 \
899.66 -43.65 4.49 3.00 7.12 -41.01 -13.00 -28.01 \
UMTS/TM1/ WCDMA Band Il _ Middle Channel
G Peak . .
Frequency Puea Pg : a Limit Margin ..
Diatance | Antenna EIRP Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
154.87 -46.10 3.87 3.00 8.60 -41.36 -13.00 -28.36 H
234.95 -46.48 4.29 3.00 7.07 -43.69 -13.00 -30.69 H
554.71 -42.89 3.88 3.00 8.59 -38.18 -13.00 -25.18 \
903.43 -44.48 4.13 3.00 7.17 -41.44 -13.00 -28.44 \
UMTS/TM1/ WCDMA Band Il _ High Channel
Frequenc P P Ga Peak Limit Margin
(l\(jIHz) y (dgm) (dé' Diatance | Antenna EIRP (dBm) (ng) Polarization
Gain(dB) (dBm)
149.40 -47.58 3.79 3.00 8.55 -42.81 -13.00 -29.81 H
241.22 -45.84 4.34 3.00 6.95 -43.23 -13.00 -30.23 H
553.93 -44.49 3.84 3.00 8.75 -39.58 -13.00 -26.58 \
900.86 -45.30 4.21 3.00 7.15 -42.36 -13.00 -29.36 \
UMTS/TM1/ WCDMA Band V _ Low Channel
G Peak . .
Frequency Puvea Py : a Limit Margin o
Diatance | Antenna EIRP Polarization
(MHz) (dBm) (dB Gain(dB) (dBm) (dBm) (dB)
150.85 -45.75 4.04 3.00 8.62 -41.17 -13.00 -28.17 H
236.35 -46.06 4.18 3.00 7.11 -43.13 -13.00 -30.13 H
558.33 -41.79 3.66 3.00 8.66 -36.80 -13.00 -23.80 \
904.57 -43.62 4.43 3.00 7.09 -40.95 -13.00 -27.95 \
UMTS/TM1/ WCDMA Band V _ Middle Channel
G Peak . .
Frequency Puea Pq : a Limit Margin ..
Diatance | Antenna EIRP Polarization
(MHz) (dBm) (dB Gain(dB) (dBm) (dBm) (dB)
154.57 -45.83 3.98 3.00 8.44 -41.37 -13.00 -28.37 H
241.36 -46.62 4.42 3.00 6.87 -44.17 -13.00 -31.17 H
552.76 -42.87 3.89 3.00 8.36 -38.40 -13.00 -25.40 \
898.63 -44.77 4,12 3.00 6.94 -41.95 -13.00 -28.95 \
UMTS/TM1/ WCDMA Band V _ High Channel
Ga Peak . .
Fr((a'\clelj_'le;cy (5%”?3) (dpé') Diatance | Antenna EIRP (Ia'énr:) I\/I(zré;)m Polarization
Gain(dB) (dBm)
151.74 -47.42 3.73 3.00 8.51 -42.65 -13.00 -29.65 H
240.60 -45.78 4.11 3.00 7.17 -42.71 -13.00 -29.71 H
556.79 -44.25 4.03 3.00 8.54 -39.74 -13.00 -26.74 \
900.66 -45.23 4.27 3.00 7.06 -42.44 -13.00 -29.44 \
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For More than 1 GHZ:

UMTS/TM1/ WCDMA Band Il _ Low Channel
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Frequency P P Ga P Limit Margin
Mea cl ? ? 7
Diatance | Antenna EIRP Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
3700.40 -42.82 5.26 3.00 9.88 -38.20 -13.00 -25.20 H
5550.60 -48.51 6.11 3.00 11.36 -43.26 -13.00 -30.26 H
3700.40 -44.70 5.26 3.00 9.88 -40.08 -13.00 -27.08 \
5550.60 -50.04 6.11 3.00 11.36 -44.79 -13.00 -31.79 \
UMTS/TM1/ WCDMA Band Il _ Middle Channel
G Peak . .
Frequency Puea Pq : a Limit Margin ..
Diatance | Antenna EIRP Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
3760.00 -44.40 5.32 3.00 10.03 -39.69 -13.00 -26.69 H
5640.00 -49.86 6.19 3.00 11.41 -44.64 -13.00 -31.64 H
3760.00 -45.13 5.32 3.00 10.03 -40.42 -13.00 -27.42 \
5640.00 -50.84 6.19 3.00 11.41 -45.62 -13.00 -32.62 \
UMTS/TM1/ WCDMA Band Il _ High Channel
Ga Peak . .
Fr?&%ir;cy (ggre;) (gfgl) Diatance | Antenna EIRP (Ia'énn']t) M(erg)m Polarization
Gain(dB) (dBm)
3819.60 -45.35 5.36 3.00 9.62 -41.09 -13.00 -28.09 H
5729.40 -50.68 6.24 3.00 11.46 -45.46 -13.00 -32.46 H
3819.60 -46.25 5.36 3.00 9.62 -41.99 -13.00 -28.99 \Y/
5729.40 -51.61 6.24 3.00 11.46 -46.39 -13.00 -33.39 \Y/
UMTS/TM1/ WCDMA Band V _ Low Channel
Ga Peak . .
Fr?&%ir;cy (ggre;) (gfgl) Diatance | Antenna EIRP (Ia'énn']t) M(erg)m Polarization
Gain(dB) (dBm)
1648.40 -46.04 3.86 3.00 8.56 -41.34 -13.00 -28.34 H
2472.60 -45.75 4.29 3.00 6.98 -43.06 -13.00 -30.06 H
1648.40 -41.83 3.86 3.00 8.56 -37.13 -13.00 -24.13 \Y/
2472.60 -43.61 4.29 3.00 6.98 -40.92 -13.00 -27.92 \Y/
UMTS/TM1/ WCDMA Band V _ Middle Channel
G Peak . .
Frequency Puea Pg : a Limit Margin ..
Diatance | Antenna EIRP Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1673.20 -46.03 3.90 3.00 8.58 -41.35 -13.00 -28.35 H
2509.80 -46.80 4.32 3.00 6.80 -44.32 -13.00 -31.32 H
1673.20 -42.67 3.90 3.00 8.58 -37.99 -13.00 -24.99 \
2509.80 -44.64 4.32 3.00 6.80 -42.16 -13.00 -29.16 \
UMTS/TM1/ WCDMA Band V _ High Channel
G Peak . .
Frequency Puea Pq : a Limit Margin ..
Diatance | Antenna EIRP Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1697.60 -47.48 3.91 3.00 9.06 -42.33 -13.00 -29.33 H
2546.40 -45.98 4.32 3.00 6.65 -43.65 -13.00 -30.65 H
1697.60 -44.44 3.91 3.00 9.06 -39.29 -13.00 -26.29 V
2546.40 -45.20 4.32 3.00 6.65 -42.87 -13.00 -29.87 V
Notes:

1.All channel bandwidth were tested,the report recorded the worst data.
2. EIRP=PMea(dBm)-Pcl(dB)+PAg(dB)+Ga(dBi)

3. ERP = EIRP - 2.15dBi as EIRP by subtracting the gain of the dipole.
4. Margin = EIRP — Limit

5. We measured all modes and only recorded the worst case.
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4.6 Frequency Stability under Temperature & Voltage Variations
LIMIT

FCC § 2.1055 (a), § 2.1055 (d), §22.355, §24.235.

TEST CONFIGURATION

Temperature Chamber

Spectrum analyzer EUT

AN

Att.

Variable Power Supply

TEST PROCEDURE

The EUT was setup according to EIA/TIA 603D

Frequency Stability Under Temperature Variations:

In order to measure the carrier frequency under the condition of AFC lock, it is necessary to make
measurements with the EUT in a “call mode”. This is accomplished with the use of R&S CMW500 DIGITAL
RADIO COMMUNICATION TESTER.

1. Measure the carrier frequency at room temperature.

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

3. With the EUT, powered via nominal voltage, connected to the CMW500 and in a simulated call on middle
channel for LTE band 5, measure the carrier frequency. These measurements should be made within 2
minutes of Powering up the EUT, to prevent significant self-warming.

4. Repeat the above measurements at 10°C increments from -30°C to +50°C. Allow at least 1.5 hours at each
temperature, unpowered, before making measurements.

5. Re-measure carrier frequency at room temperature with nominal voltage. Vary supply voltage from
minimum voltage to maximum voltage, in 0.1Volt increments re-measuring carrier frequency at each voltage.
Pause at nominal voltage for 1.5 hours unpowered, to allow any self-heating to stabilize, before continuing.
6. Subject the EUT to overnight soak at +50°C.

7. With the EUT, powered via nominal voltage, connected to the CMW500 and in a simulated call on the
centre channel, measure the carrier frequency. These measurements should be made within 2 minutes of
Powering up the EUT, to prevent significant self-warming.

8. Repeat the above measurements at 10 ‘C increments from +50°C to -30°C. Allow at least 1.5 hours at each
temperature, unpowered, before making measurements

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

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.
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TESTRESULTS

Remark:

We were tested all RB Configuration refer 3GPP TS134 121 for each Channel Bandwidth of WCDMA Band II,
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WCDMA Band V; recorded worst case for each Channel Bandwidth of WCDMA Band II, WCDMA Band V.

Temperature 24.5C Humidity 53.7%
Test Engineer Lushan Kong Configurations WCDMA
UMTS/TM1/WCDMA Band I
DC Power Tempoerature Frequency Frequency Limit Verdict
() error(Hz) error(ppm) (ppm)
DC 8.36V 25 -1 -0.001 +2.50 PASS
DC 6.84V 25 2 0.001 +2.50 PASS
DC 7.6V 25 16 0.009 +2.50 PASS
DC 7.6V -30 5 0.003 +2.50 PASS
DC 7.6V -20 -15 -0.008 +2.50 PASS
DC 7.6V -10 2 0.001 +2.50 PASS
DC 7.6V 0 2 0.001 +2.50 PASS
DC 7.6V 10 18 0.010 +2.50 PASS
DC 7.6V 20 6 0.003 +2.50 PASS
DC 7.6V 30 -11 -0.006 +2.50 PASS
DC 7.6V 40 10 0.005 +2.50 PASS
DC 7.6V 50 13 0.007 +2.50 PASS
UMTS/TM1/WCDMA Band V
DC Power Tempoerature Frequency Frequency Limit Verdict
(C) error(Hz) error(ppm) (ppm)

DC 8.36V 25 11 0.013 +2.50 PASS
DC 6.84V 25 2 0.002 +2.50 PASS
DC 7.6V 25 16 0.019 +2.50 PASS
DC 7.6V -30 9 0.011 +2.50 PASS
DC 7.6V -20 4 0.005 +2.50 PASS
DC 7.6V -10 -2 -0.002 +2.50 PASS
DC 7.6V 0 3 0.004 +2.50 PASS
DC 7.6V 10 -18 -0.022 +2.50 PASS
DC 7.6V 20 6 0.007 +2.50 PASS
DC 7.6V 30 -6 -0.007 +2.50 PASS
DC 7.6V 40 2 0.002 +2.50 PASS
DC 7.6V 50 -7 -0.008 +2.50 PASS

NOTE:We measured all modes and only recorded the worst case.
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5 TEST SETUP PHOTOS OF THE EUT

Reference to the Test Report: CTA24071501707.

6 EXTERNAL AND INTERNAL PHOTOS OF THE EUT

Reference to the Test Report: CTA24071501701.



