)

L CAICT
L — W I o
v — —
‘\“\HIIJ’,?"

s,

N

\)

e,
W

*a

AN [ACCREDITED)
el CERT #704%.01

\‘\“
(7]

)G

GSM TEST REPORT
No0.25T04Z2100699-001

for
TCL Communication Ltd.
Tablet PC
Model Name: 8189S
FCC ID: 2ACCJB233
with
Hardware Version: 03

Software Version: 4PA5
Issued Date: 2025-06-18

Note:
The test results in this test report relate only to the devices specified in this report. This report shall not be

reproduced except in full without the written approval of CTTL.

Test Laboratory:
CTTL-Telecommunication Technology Labs, CAICT
No. 52, Huayuan North Road, Haidian District, Beijing, P. R. China 100191.

Tel:+86(0)10-62304633-2512, Fax:+86(0)10-62304633-2504

Email: cttl_terminals@caict.ac.cn, website: www.caict.ac.cn

©Copyright. All rights reserved by CTTL.



CAIC

P o
= 7T
==_[ v

" —

N0.25T042100699-001

REPORT HISTORY

Report Number Revision Description Issue Date
25T042100699-001 Rev.0 1st edition 2025-06-18

Note: the latest revision of the test report supersedes all previous version.

Page 2 of 51

©Copyright. All rights reserved by CTTL.




Iy
)
dJ

— WA,
=772 CAICT
No0.25T04Z2100699-001
CONTENTS
1. TEST LABORATORY ...uiiiieiiiiiiesiiiirmssiiessssiisnssssesnsssiiesssssisnsssssiisss s 4
1.1. INTRODUCTION & ACCREDITATION ......ccicciiiiimeciiirseeiirrsssssrsssssssrsssssssrsssssssessssssnesssssrees 4
1.2. TESTING LOCATION .....cuiiiiieiiiiiieiiiirsessirrnssssesnssssiresssssrrssssssiessssssrenssssrrssssssmesssssrmesssssrees 4
1.3. TESTING ENVIRONMENT ......iiiitiiiiiimeiiiirnesisirsmassirsssssirssssssressssssiesssssissssssmessssssmesssssrees 4
I S = {0 0 | o I - I - 4
1.5, SIGNATURE ........ccceu it rs s e sa s s ma s eaasss s ranns s s eanass s rennsss s eannssssennssssrennssnnrns 4
2. CLIENT INFORMATION.....iteuuiiitieeuuiriisnssirisnnsssrssssssrensssstesnsssssennssssienssssseenssssiesnssssmennsssseennns 5
2.1. APPLICANT INFORMATION.......citiieiiiirneiniereesrresnsssirsssssssesnssssrennssssesnsssssesnsssssennsssssennns 5
2.2. MANUFACTURER INFORMATION......ccitttuuiiiirrnuiirrnsssisrsnssssiesnssssiessssssmsnssssiesnsssssennsssssennes 5
3. EQUIPMENT UNDER TEST (EUT) AND ANCILLARY EQUIPMENT (AE) .....cccccciermrrrieccnnnes 6
B 0 T Y = 10 L U 0 I = U 6
3.2. INTERNAL IDENTIFICATION OF EUT USED DURING THE TEST ......ceeeciiiimmeirienmennreenns 6
3.3. INTERNAL IDENTIFICATION OF AE USED DURING THE TEST.....c...cemviiimmmeirienesnnsennes 6
4. REFERENCE DOCUMENTS ....cccuiiiiiieiiiiimesiiiisssssirssssssiissssssssssssssssssssssssssssssessssssssnsssssennssnns 7
4.1. DOCUMENTS SUPPLIED BY APPLICANT ...t iiieiiirreeirrrsssssssssssssssssssssssssssssssnsssnsennsnes 7
4.2. REFERENCE DOCUMENTS FOR TESTING........cccciiiiieiiiiinninirrsssssesssssssssssssssnsssssssnnnnns 7
5. SUNMMARY OF TEST RESULT ....ccccuiiiiiimeiiiiismesiiirsssssiisssssssisssssssisssssssissssssmmssssssmessssssmsssssrees 8
6. TEST EQUIPMENT UTILIZED ........ciiiieeiiiiieeiiriresssisissssssssesssssssesnssssiensssssesnsssssesnsssssennssssssnnns 9
7. MEASUREMENT UNCERTAINTY ..uiiiieeiiiiirsesiiiirsssiessssssiemsnssssienssssimsssssrmsnssssmesssssrmenssssrenns 10
ANNEX A: MEASUREMENT RESULTS ......oiiieiiiiiieeiiiisssssiissssssssssssssssssssssessssssssssssssnnsssssennnas 1
AT OUTPUT POWER ..ottt ettt e e e e e e et e e e e e et e e e e eea e e ab e s et s es e eeeanse st eaeanserenaes 11
A Y ST ] N 1 L 16
A .3 FREQUENCY STABILITY ..etutitueittiete et e eea e ee st eseasssaee st eseaeseaaseseaseata s st seeasesansastesranserenrees 21
A4 OCCUPIED BANDWIDTH ..euniieuiitteiitte et e et e et e e e e et e e st e e st e s easeseaeestaee st sseaasesansasbnearanearanaes 23
ALD EMISSION BANDWIDTH ..euuiiieniitiiite et e et e et e eeeeeeae e e st ee et e s easeseaeeatase st seeansesansesbnearanserenaes 32
A.O BAND EDGE COMPLIANCE ....uuiituiitiiite ettt e e e e et e e et e e e e e eaee et eeeaaaeesaaseeasesansesbnearaneerenaes 41
A.7 CONDUCTED SPURIOUS EMISSION .....iiuniiiiiiiiee it e et ee et e e e ettt e et e e s e e ee e e easesbneseaneeranaes 44
A.8 PEAK-TO-AVERAGE POWER RATIO ...uiiuiiii ettt ettt et e et e et e e e e e ee e e ra e e et e s eaneeranees 50
ANNEX B: ACCREDITATION CERTIFICATE ........ccceuciiiiieeciiiirsesissssssssssssssssssssssssssssssesnsssssennnns 51

©Copyright. All rights reserved by CTTL. Page 3 of 51



)
By
3]

CAIC

N0.25T04Z2100699-001

(

1. Test Laboratory

1.1. Introduction & Accreditation

Telecommunication Technology Labs, CAICT is an ISO/IEC 17025:2017 accredited test
laboratory under American Association for Laboratory Accreditation (A2LA) with lab code 7049.01,
and is also an FCC accredited test laboratory (CN1349), and ISED accredited test laboratory
(CAB identifier:CN0066). The detail accreditation scope can be found on A2LA website.

1.2. Testing Location
Location 1: CTTL (huayuan North Road)
Address: No. 52, Huayuan North Road, Haidian District, Beijing,

P. R. China 100191

Location 2: CTTL (BDA)
Address: No.18A, Kangding Street, Beijing Economic-Technology

Development Area, Beijing, P. R. China 100176

1.3. Testing Environment
Normal Temperature: 15-35C
Relative Humidity: 20-75%

1.4. Project Data
Testing Start Date: 2025-04-10

Testing End Date: 2025-06-16

1.5. Signature

ey 3

Wang Xing
(Prepared this test report)

|F

Zhou Yu
(Reviewed this test report)

- 13 "#'-' ;
b ;:'*!' =

Zhao Hui Lin
(Approved this test report)
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2. Client Information

2.1. Applicant Information

Company Name: TCL Communication Ltd.
5/F, Building 22E, 22 Science Park East Avenue, Hong Kong Science

Address /Post: Park, Shatin, NT, Hong Kong
Contact: Ting Wang

Email: ting.wang.hz@tcl.com
Telephone: +86 752 2639091

2.2. Manufacturer Information

Company Name: TCL Communication Ltd.
5/F, Building 22E, 22 Science Park East Avenue, Hong Kong Science

Address /Post: Park, Shatin, NT, Hong Kong
Contact: Ting Wang

Email: ting.wang.hz@tcl.com
Telephone: +86 752 2639091
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3. Equipment Under Test (EUT) and Ancillary Equipment (AE)

3.1. About EUT

Description Tablet PC

Model Name 8189S

FCCID 2ACCJB233

Antenna Embedded

Output power 29.31dBm maximum ERP measured for GSM850
Extreme Voltage 3.5VDC to 4.4VDC (nominal: 3.85VDC)

Extreme Temperature 0°C to +60°C

Note: Components list, please refer to documents of the manufacturer; it is also included in the
original test record of CTTL.

3.2. Internal Identification of EUT used during the test

EUT ID* IMEI HW Version SW Version Date of receipt
UTO09a 357684210036075 03 4PA5 2025-04-02
UT37a 357684210037701 03 4PA5 2025-04-27

UT37a was used for emission limit test and UT09a was used for other testing cases.
*EUT ID: is used to identify the test sample in the lab internally.

3.3. Internal Identification of AE used during the test

AE ID*  Description

AE1 Battery
AE1
Model TLp058D7
Manufacturer Dongguan Veken Battery Co., Ltd.
Capacitance 6000mAh

*AE ID: is used to identify the test sample in the lab internally.

©Copyright. All rights reserved by CTTL. Page 6 of 51
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4. Reference Documents

4.1. Documents supplied by applicant
EUT parameters are supplied by the customer, which are the bases of testing. CAICT is not

responsible for the accuracy of customer supplied technical information that may affect the test
results (for example, antenna gain and loss of customer supplied cable).

4.2. Reference Documents for testing
The following documents listed in this section are referred for testing.

Reference Title Version

FCC Part 22 PUBLIC MOBILE SERVICES 10-1-23
Edition

FCC Part 24 PERSONAL COMMUNICATIONS SERVICES 10-1-23
Edition

ANSI/TIA-603-E Land Mobile FM or PM Communications Equipment 2016

Measurement and Performance Standards
ANSI C63.26 American National Standard for Compliance Testing of 2015

Transmitters Used in Licensed Radio Services
KDB 971168 D01 MEASUREMENT GUIDANCE FOR CERTIFICATION OF v03r01
LICENSED DIGITAL TRANSMITTERS

©Copyright. All rights reserved by CTTL. Page 7 of 51
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5. Summary of Test Result

GSM850
Items Test Name Clause in FCC rules Verdict
1 Output Power 22,913 P
2 Emission Limit 2.1051/22.917 P
3 Frequency Stability 2.1055 P
4 Occupied Bandwidth 2.1049 P
5 Emission Bandwidth 22.917 P
6 Band Edge Compliance 22.917 P
7 Conducted Spurious Emission 22.917 P
PCS1900
Items Test Name Clause in FCC rules Verdict
1 Output Power 24.232 P
2 Emission Limit 2.1051/24.238 P
3 Frequency Stability 2.1055 P
4 Occupied Bandwidth 2.1049 P
5 Emission Bandwidth 24.238 P
6 Band Edge Compliance 24.238 P
7 Conducted Spurious Emission 24.238 P
8 Peak-to-Average Power Ratio 24.232 P

Terms used in Verdict column

P Pass. The EUT complies with the essential requirements in the standard.

NP Not Performed. The test was not performed by CTTL.

NA Not Applicable. The test was not applicable.

BR Re-use test data from basic model report.

F Fail. The EUT does not comply with the essential requirements in the

standard.

All the test results are based on normal power.
Measurement uncertainty is not taken into account when stating conformity with a specified

requirement.

Explanation of worst-case configuration
The worst-case scenario for all measurements is based on the conducted output power
measurement investigation results unless otherwise stated. The test results shown in the following

sections represent the worst case emission.

©Copyright. All rights reserved by CTTL. Page 8 of 51
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6. Test Equipment Utilized

Description Type Series Number | Manufacture Cal Due Calibration
Date Interval
Wideband Radio
Communication CMW500 159082 R&S 2025-12-03 1 year
Tester
iiif;?; FSV 101576 R&S 2026-05-05 1 year
Climate chamber SH-241 92004642 ESPEC 2025-10-29 1 year
Universal Radio
Communication CMW500 143008 R&S 2026-01-15 1 year
Tester
Test Receiver ESW44 103144 R&S 2026-01-05 1 year
EMI Antenna LB-180400-25-C-KF | 2110084000006 Yinglian 2025-05-15 1 year
EMI Antenna 9117 167 Schwarzbeck | 2026-10-15 1 year
EMI Antenna VULB 9163 9163-482 Schwarzbeck | 2025-05-19 1 year
EMI Antenna 3115 00146404 ETS 2025-05-16 1 year
EMI Antenna 3116 2663 ETS 2026-03-03 1 year
Signal Generator SMF100A 101295 R&S 2026-02-16 1 year

Note: Only the latest Cal Due Dates of equipment are listed above and all equipment is in
valid calibration period when used.

©Copyright. All rights reserved by CTTL.
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7. Measurement Uncertainty
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The measurement uncertainties shown below were calculated in accordance with the
requirements of ANSI C63.26. All measurement uncertainty values are shown with a coverage
factor of k = 2 to indicate a 95% level of confidence. Measurement uncertainty is not taken into

account when stating conformity with a specified requirement.

Measurement uncertainty

Test item
Output Power(dB) 1.17
Emission Limit(dB) 5.76
Frequency Stability FE(ppm) 116
FLFH(kHZ) 6.10
Occupied Bandwidth(%) 0.35
Emission Bandwidth(%) 0.39
Band Edge Compliance(dB) 1.59
Conducted Spurious Emission(dB) 4.78
1.44

Peak-to-Average Power Ratio(dB)

©Copyright. All rights reserved by CTTL.
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Annex A: Measurement Results

A.1 Output Power

A.1.1 Summary

During the process of testing, the EUT was controlled via communication tester to ensure max
power transmission and proper modulation.

In all cases, output power is within the specified limits.

A.1.2 Conducted

A.1.2.1 Method of Measurements

The EUT was set up for the max output power with pseudo random data modulation.

These measurements were done at 3 frequencies (bottom, middle and top of operational
frequency range) for each bandwidth.

The results below include a correction factor for cable loss that is provided by the customer.

A.1.2.2 Measurement Result

GSM850

GPRS(GMSK,1Slot)

Frequency (MHz) | Power Step Output power (dBm)
824.2 3 32.75
836.6 3 32.76
848.8 3 32.61

EGPRS(8PSK,1Slot)

Frequency (MHz) | Power Step Output power (dBm)
824.2 6 26.52
836.6 6 26.44
848.8 6 26.44

©Copyright. All rights reserved by CTTL. Page 11 of 51
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PCS1900
GPRS(GMSK,1Slot)
Frequency (MHz) | Power Step Output power (dBm)
1850.2 3 29.32
1880.0 3 29.41
1909.8 3 29.34
EGPRS(8PSK,1Slot)
Frequency (MHz) | Power Step Output power (dBm)
1850.2 5 25.24
1880.0 5 25.35
1909.8 5 26.51

©Copyright. All rights reserved by CTTL.
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A.1.3 Radiated

A.1.3.1 Description
This is the test for the maximum radiated power from the EUT.
Part 22.913(a) specifies "The ERP of mobile transmitters and auxiliary test transmitters must not

exceed 7 watts".
Part 24.232(c) specifies "Mobile and portable stations are limited to 2 watts EIRP".

A.1.3.2 Method of Measurement
According to KDB 412172 D01 and ANSI C63.26 the relevant equation for determining the

maximum ERP or EIRP from the measured RF output power is given in Equation as follows:
ERPF or EIRP = Pp + Gy — L¢

where;
® ERP or EIRP = effective radiated power or equivalent isotropically radiated

power(expressed in the same units as Pr.

® Pr = transmitter output power, in this report the unit express as dBm;

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

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

Alternatively, the EIRP can be determined from Equation above and then converted to ERP based
on the maximum antenna gain relationship by applying the following equation:
ERP = EIRP - 2.15dB

Note: The antenna gain information was provided by the client. The laboratory is not responsible
for identifying its authenticity during the test.

©Copyright. All rights reserved by CTTL. Page 13 of 51
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A.1.3.3 Limits and Measurement Results
GSM 850-ERP
Modulation Power Step Burst Peak ERP (dBm)
GSM 5
GPRS 3 <38.45dBm (7W)
EGPRS 6
GPRS(GMSK,1Slot)
Radiated output power (dBm)
F MH P St Output dB
requency (MHz) ower Step utput power (dBm) (GT - LC = -1.3dB)
824.2 3 32.75 29.30
836.6 3 32.76 29.31
848.8 3 32.61 29.16
EGPRS(8PSK,1Slot)
Radiated output power (dBm
Frequency (MHz) Power Step | Output power (dBm) | (GT _ULFC);L ?1 de() )
824.2 6 26.52 23.07
836.6 6 26.44 22.99
848.8 6 26.44 22.99

©Copyright. All rights reserved by CTTL.
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PCS1900-EIRP
Modulation Power Step Burst Peak EIRP (dBm)
GSM 0
GPRS 3 <33dBm (2W)
EGPRS 5
PCS1900-EIRP
GPRS(GMSK,1Slot)
Radiated output power (dBm)
F MH P St Output dB
requency (MHz) ower Step utput power (dBm) (GT - LC = -1.6dB)
1850.2 3 29.32 27.72
1880 3 29.41 27.81
1909.8 3 29.34 27.74
EGPRS(8PSK,1Slot)
Radiated output dB
Frequency (MHz) Power Step | Output power (dBm) 2 Ia(g.l. fuL(p:uz ?:gg;() m)
1850.2 5 25.24 23.64
1880 5 25.35 23.75
1909.8 5 26.51 24.91

©Copyright. All rights reserved by CTTL.
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A.2 Emission Limit

A.2.1 Measurement Method

The measurement procedures in TIA-603E-2016 are used.

The spectrum was scanned from 30 MHz to the 10th harmonic of the highest frequency generated
within the equipment. The resolution bandwidth is set as outlined in Part 24.238 and Part 22.917.

The spectrum is scanned with the mobile station transmitting at carrier frequencies that pertain to

low, mid and high channels of PCS1900 and GSM850.

The procedure of radiated spurious emissions is as follows:

For measurements performed at frequencies less than or equal to 1 GHz, the EUT was placed on
a 80cm-high non-conductive support; For measurements performed at frequencies above 1GHz,
EUT was placed on a 1.5-meter-high non-conductive support. A measurement antenna was
placed on the antenna mast 3 meters from the EUT for emission measurements. In the initial test,
the height of the measurement antenna was varied from 1 m to 4 m for the relative positioning that
produces the maximum radiated signal level. The test setup refers to figure below. Detected
emissions were maximized at each frequency by rotating the EUT through 360° and adjusting the
receiving antenna polarization. The radiated emission measurements of all non-harmonic and
harmonics of the transmit frequency through the 10th harmonic were measured with peak
detector.

Fully-Anechoic Chamber
Measurement
Antenna
D] Y
|
|
|
|
|
|
: 1m-4m
|
|
1 |
|
EUT |- 3m
|
e |
A
0.8 or
1.5m Turntable

Attenuator

Amplifier  Filter

System Simulator RF Test Receiver

1. The EUT is then put into continuously transmitting mode at its maximum power level during
the test. And the maximum value of the receiver should be recorded as (Pr).
2. The EUT shall be replaced by a substitution antenna. The test setup refers to figure below.

©Copyright. All rights reserved by CTTL. Page 16 of 51
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|
I
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I

K-‘- 3m
8 orl

Sm

Attenuator
—I——] . T . H

Amplifier Filter

-

Signal Generator RF Test Receiver
In the chamber, a substitution antenna for the frequency band of interest is placed at the
reference point of the chamber. An RF Signal source for the frequency band of interest is
connected to the substitution antenna with a cable that has been constructed to not interfere
with the radiation pattern of the antenna. The height of measurement antenna varied between
1 m to 4 m to maximize the received signal amplitude for each emission that was detected and
measured in the initial test. A power (Pwea) is applied to the input of the substitution antenna
and adjusts the level of the signal generator output until the value of the receiver reach the
previously recorded (Pr). The power of signal source (Pwmea) is recorded. The test was
performed with the measurement antenna in both vertical and horizontal polarization.

3. The Path loss (Ppi) between the Signal Source and the Substitution Antenna and the
Substitution Antenna Gain (Ga) were recorded after test.A amplifier was connected in for the
test. The Path loss (Pp) is the summation of the cable loss and the gain of the ampilifier.

4. The measurement results are obtained as described below:

Power (EIRP) = Pmea - Ppi + Ga
This value is EIRP since the measurement is calibrated using an antenna of known gain (2.15
dBi) and known input power.ERP can be calculated from EIRP by subtracting the gain of the
dipole, ERP = EIRP -2.15dBi.

A.2.2 Measurement Limit
Part 22.917 and Part 24.238 specify that 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 + 10 log(P) dB.

©Copyright. All rights reserved by CTTL. Page 17 of 51
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A.2.3 Measurement Results
Radiated emissions measurements were made only at the upper, middle, and lower carrier

frequencies of the PCS1900 band (1850.2 MHz, 1880 MHz and 1909.8 MHz) and GSM850 band
(824.2MHz, 836.6MHz, 848.8MHz). It was decided that measurements at these three carrier
frequencies would be sufficient to demonstrate compliance with emissions limits because it was
seen that all the significant spurs occur well outside the band and no radiation was seen from a
carrier in one block of the PCS1900 ,GSM850 into any of the other blocks. The equipment must
still, however, meet emissions requirements with the carrier at all frequencies over which it is
capable of operating and it is the manufacturer's responsibility to verify this.

A.2.4 Measurement Results Table

Frequency Channel Frequency Range Result
Low 9kHz-10GHz Pass

GSM 850MHz Middle 9kHz-10GHz Pass
High 9kHz-10GHz Pass

Low 9kHz-20GHz Pass

GSM 1900MHz Middle 9kHz-20GHz Pass
High 9kHz-20GHz Pass

A.2.5 Sweep Table

Subrange RBW VBW

9~150 kHz 0.2kHz 0.6kHz
150kHz~30MHz 9kHz 27kHz
30MHz~1 GHz 100KHz 300KHz

1~20 GHz 1 MHz 3 MHz

©Copyright. All rights reserved by CTTL. Page 18 of 51
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A.2.6 Measurement Result

GSM Mode Channel 128/824.2MHz

CAICT

N0.25T04Z2100699-001

Frequenc SG | CableLoss | AntennaGain | Correction | Peak | Limit | Margin | Polarization
y (MHz) | (dBm) (dB) (dBi) (dB) ERP | (dBm) | (dB)
(dBm)
1648.50 | -47.48 5.88 6.54 2.15 -48.97 | -13.00 | 35.97 \Y
247250 | -45.76 7.44 5.96 2.15 -49.39 | -13.00 | 36.39 H
3296.00 | -56.68 8.85 7.53 2.15 -60.15 | -13.00 | 47.15 \
4120.50 | -56.12 9.46 9.05 2.15 -58.67 | -13.00 | 45.67 H
494450 | -53.84 11.40 10.18 2.15 -57.22 | -13.00 | 44.22 \
5769.00 | -46.43 11.60 10.98 2.15 -49.20 | -13.00 | 36.20 H
GSM Mode Channel 190/836.6MHz
Frequency | Pwmea Path Antenna | Correction Peak Limit | Margin L
. . ERP Polarization
(MHz) (dBm) | Loss(dB) | Gain(dBi) (dB) (dBm) (dBm) | (dB)
1673.50 | -46.08 5.89 6.32 2.15 -47.80 | -13.00 | 34.80 \%
2510.00 | -43.97 7.60 6.02 2.15 -47.70 | -13.00 | 34.70 \%
3347.50 | -56.61 8.55 7.97 2.15 -59.35 | -13.00 | 46.35 H
4185.00 | -56.13 9.81 9.24 2.15 -58.85 | -13.00 | 45.85 Vv
5023.00 | -55.51 10.51 10.23 2.15 -57.93 | -13.00 | 44.93 Vv
5856.00 | -45.58 | 11.43 10.79 2.15 -48.36 | -13.00 | 35.36 H
GSM Mode Channel 251/848.8MHz
Frequency | Pwmea Path Antenna | Correction Peak Limit | Margin o
. . ERP Polarization
(MHz) (dBm) | Loss(dB) | Gain(dBi) (dB) (dBm) (dBm) | (dB)
1697.50 | -49.26 5.94 6.27 215 -51.08 | -13.00 | 38.08 V
2546.50 | -41.78 7.30 6.09 215 -45.14 | -13.00 | 32.14 V
3396.50 | -56.87 8.89 8.05 215 -59.85 | -13.00 | 46.85 H
4245.00 | -55.47 9.64 9.32 215 -57.94 | -13.00 | 44.94 \%
5094.50 |-54.97 | 10.60 10.34 2.15 -57.38 | -13.00 | 44.38 V
5942.00 | -44.59 | 11.44 10.88 2.15 -47.30 | -13.00 | 34.30 H

©Copyright. All rights reserved by CTTL.
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Peak
Frequenc P Path Antenna Limit Margin
quency | Fies enna EIRP 9N | Polarization
(MHz) (dBm) | Loss(dB) Gain(dBi) (dBm) (dB)
(dBm)
3699.50 | -55.54 8.94 8.25 -56.23 -13.00 43.23 \
5551.00 | -53.45 11.01 10.87 -53.59 -13.00 40.59 \
7400.50 | -52.54 12.67 11.90 -53.31 -13.00 40.31 H
9250.00 | -50.52 14.51 13.37 -51.66 -13.00 38.66 H
11100.00 | -45.63 16.01 13.23 -48.41 -13.00 35.41 H
12950.50 | -43.69 17.73 13.70 -47.72 -13.00 34.72 H
GSM Mode Channel 661/1880.0MHz
Peak . ;
Frequency | PMea Path Antenna Limit Margin L
) . EIRP Polarization
(MHz) (dBm) | Loss(dB) Gain(dBi) (dBm) (dB)
(dBm)
3758.50 | -54.99 9.34 8.46 -55.87 -13.00 42.87 \
5640.50 | -53.99 11.21 10.67 -54.53 -13.00 41.53 H
7520.00 | -52.51 12.88 12.05 -53.33 -13.00 40.33 H
9398.00 | -50.50 14.56 13.19 -51.88 -13.00 38.88 H
11279.50 | -47.14 16.08 13.41 -49.80 -13.00 36.80 H
13159.00 | -45.41 17.70 14.02 -49.09 -13.00 36.09 \
GSM Mode Channel 810/1909.8MHz
Peak . .
Frequency | PMea Path Antenna Limit Margin o
. . EIRP Polarization
(MHz) (dBm) | Loss(dB) Gain(dBi) (dBm) (dB)
(dBm)
3819.50 | -56.17 9.09 8.57 -56.69 -13.00 43.69 \Y
5729.00 | -55.13 11.33 11.05 -55.42 -13.00 42.42 Vv
7640.00 | -52.81 12.97 12.17 -53.61 -13.00 40.61 \Y
9550.50 | -49.23 15.01 13.27 -50.97 -13.00 37.97 H
11459.50 | -47.44 16.06 13.37 -50.13 -13.00 37.13 H
13370.00 | -43.87 17.56 14.24 -47.19 -13.00 34.19 H

Note: Peak EIRP (dBm) = PMea(dBm) - Path Loss(dB) + Antenna Gain(dBi)
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A.3 Frequency Stability

A.3.1 Method of Measurement

Frequency stability is a measure of the frequency drift due to temperature and supply voltage

variations, with reference to the frequency measured at +20 °C and rated supply voltage. Two

reference points are established at the applicable unwanted emissions limit using a RBW equal to
the RBW required by the unwanted emissions specification of the applicable regulatory standard.

These reference points measured using the lowest and highest channel of operation shall be

identified as FL and Fn respectively.

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 CMW500.

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 mid channel of each band, 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. Remeasure carrier frequency at room temperature with nominal voltage. Vary supply voltage
from minimum voltage to maximum voltage, in 0.1Volt increments remeasuring 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 decrements 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.

The frequency stability shall be sufficient to ensure that the fundamental emission stays within the
authorized frequency block. As this transceiver is considered "Hand carried, battery powered
equipment" Section 2.1055(d)(2) applies. This requires that the lower voltage for frequency
stability testing be specified by the manufacturer. This transceiver is specified to operate with an
input voltage of the lower, higher and nominal voltage. Operation above or below these voltage
limits is prohibited by transceiver software in order to prevent improper operation as well as to
protect components from overstress.
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A.3.2 Measurement results
GPRS850
Frequency Error vs Temperature

Temperature(C) | Voltage(V) | FL(MHz) | FH(MHZz)
20 Offset(Hz) Frequency error(ppm)
50 -2.97 0.0036
40 -0.39 0.0005
30 -0.39 0.0005
10 3.85 824.042 848.957 -0.68 0.0008
0 0.13 0.0002
-10 0.26 0.0003
-20 -0.55 0.0007
-30 -1.10 0.0013
Frequency Error vs Voltage
Voltage(V) | Temperature('C) | FL(MHz) | FH(MHz) | Offset(Hz) Frequency error(ppm)
3.5 -0.19 0.0002
20 824.042 848.957
4.4 -0.32 0.0004
GPRS1900

Frequency Error vs Temperature

Temperature('C) | Voltage(V) | FL(MHz) | FH(MHZz)
20 Offset(Hz) | Frequency error(ppm)
50 0.32 0.0002
40 -0.06 0.0000
30 0.74 0.0004
10 3.85 1850.052 | 1909.947 1.39 0.0007
0 -0.39 0.0002
-10 0.71 0.0004
-20 0.16 0.0001
-30 1.81 0.0010
Frequency Error vs Voltage
Voltage(V) | Temperature(’C) | FL(MHz) | FH(MHz) | Offset(Hz) | Frequency error(ppm)
3.5 1.07 0.0006
20 1850.052 | 1909.947
4.4 1.03 0.0005
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A.4 Occupied Bandwidth

Occupied bandwidth measurements are only provided for selected frequencies in order to reduce
the amount of submitted data. Data were taken at the extreme and mid frequency. The table below
lists the measured 99% BW. Spectrum analyzer plots are included on the following pages.

The measurement method is from ANSI C63.26:
a) The spectrum analyzer center frequency is set to the nominal EUT channel center frequency.

The frequency span for the spectrum analyzer shall be set wide enough to capture all modulation

products including the emission skirts.
b) The nominal IF filter 3 dB bandwidth (RBW) shall be in the range of 1% to 5% of the anticipated

OBW, and the VBW shall be set = 3 x RBW.

c) Set the reference level of the instrument as required to prevent the signal amplitude from
exceeding the maximum spectrum analyzer input mixer level for linear operation.

d) Set the detection mode to peak, and the trace mode to max-hold.
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GSM850 (99 %)
GPRS

CAICT

N0.25T04Z2100699-001

Frequency (MHz) Occupied Bandwidth (99%) (kHz)
824.2 245.509
836.6 244 511
848.8 243.513

GSM850
Channel 128-Occupied Bandwidth (99% BW)

Spectrum |

=)

Ref Level 35.00 dBém
Att 45 db

Offset 5.02 dB & RBW 5 kHz
SWT 379.7 ps @ VBW 20 kHz

Mode Auto FFT

(@ 1Pk view

30 deém

M1[1] 22.84dBm

20 dBm

824.213000 MHz

_..0cc Bw 245.508982036 kHz

NS
1o

10 dBm

S ko,

W

i

0 dBém

-10 dBr

i

P

S5

=30 dBm

-40 dBm

-50 dém

=60 dBm

CF 824.2 MHz 501 pt

s Span 500.0 kHz

Marker

Type | Ref | Tre | Stimulus | Response
M1 1

|  Function |

Function Result |

22.84 dBm
9.24 dem
9.86 dBm

824,213 MHz |
824.077246 MHz |
§24.322754 MHz

T1
T2

1
1

Oce Bw | 245508982036 kHz |

Channel 190-Occupied Bandwidth (99% BW)
Spectrum |

I

=)

Ref Level 24.00 dBm
Att 45 db

Offset 4.95 dB & RBW 5 kHz
SWT 379.7 ps @ VBW 20 kHz

Mode Auto FFT

(@ 1Pk view

30 dBm

M1[1]

20 dBm

23.25 dBm
B836.584000 MHz
244.510978044 kHz

10 dBm:

et

o

0 dBém

-10 dém

e

=30 dBm

-40 dBm;

=50 dBm

-60 dBm

CF 836.6 MHz 501 pts

Span 500.0 kHz

Marker

Type | Ref | Tre | Stimulus | Response |
M1 1

Function |

Function Result

23.25 dBm
8.05 dem
8.68 dém

836.584 MHz |
836.477246 MHz |
836.721756 MHz

T1
T2

1
1

Occ Bw | 244.5109768044 kHz |
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Channel 251-Occupied Bandwidth (99% BW)

Spectrum | :%:

Ref Level 34.00 dBm Offset 4.92 dB & RBW 5 kHz

Att 45dB SWT 3797 ps @ VBW 20 kHz  Mode Auta FFT
@ 1Pk View
30 dBm m1[1] 21.95 dBm
M1 848.778000 MHz
20 dBm: P N ‘”‘Eﬁii 243.512974052 kHz
T1 e i W
=

10 dBm / 7
0 dém _‘L‘\
7 N

-10 dem \)‘/

W \"‘“’m"“--w\

=20 dBm: —

-30 dBm:

-40 dam:

=50 dBm:

-60 dBr

CF 848.8 MHz 501 pts Span 500.0 kHz

Marker

Type | Ref | Tre | Stimulus | Response | Function | Function Result |
M1 |1 848.778 MHz | 21.95 dBm | |

11 [ 1] 848.678244 MHz | 8.66 dm | Occ Bw | 243.512074052 kHz |
T2 1 848,921756 MHz 7.59 dem

( Jl J (™)

Date: 10.APR.Z025 13:30:23
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GSM850 (99 %)

CAICT

N0.25T04Z2100699-001

EGPRS
Frequency (MHz) Occupied Bandwidth (99%) (kHz)
824.2 247.505
836.6 250.499
848.8 248.503
GSM850

Channel 128-Occupied Bandwidth (99% BW)

Spectrum | %:
Ref Level 35.00 dBm Offset 5.02 dB & RBW 5 kHz
Att 45 dB SWT 379.7 ps @ VBW 20 kHz  Mode Auto FFT
@ 1Pk view
30 dB M1[1] 18.01 dBm
. 824.187000 MHz
M1 Occ Bw 247.504990020 kHz
20 dBm
f,r""“’ ,_,...,-—J'\/Mn“\,u\x
10 dBm - SN
el 5
0 dém =5 W\\J{“
-10 dBrr Vad
= N
20,48 »/ T
b ot
=30 dBm:
-40 dBm
-50 dem
=60 dBm:
CF 824.2 MHz 501 pts Span 500.0 kHz
Marker |
Type | Ref | Tre | Stimulus | Response Function | Function Result |
M1 1 524.187 MHz | 18.01 dBm | |
T1| [ 824.076248 MHz | 2.24 dBm Occ Bw | 247.50499002 kHz |
T2 1 824,323752 MHz 2.81 dem
( Jl J T ee
Date: 10.APR.2025 13:30:55

Channel 190-Occupied Bandwidth (99% BW)

Spectrum | %:
Ref Level 34.00 dBm Offset 4.95 dBE & RBW 5 kHz
Att 45 dB  SWT 379.7 ps @ VBW 20 kHz  Mode Auto FFT
@ 1P% view
30 dBm Mi[1] 17.97 dBm
B836.584000 MHz
20 dBm M1 Occ Bw 250.499001996 kHz
NJ.\A,_./\!\,)X- w*\ﬁﬂ,w\_\
10 dem -y
5 7z
0 dBm F\,\
. M,
-10 dém — J
£ it
-20 ety A SN -
|~
-30 dBm:
-40 dam:
=50 dBm:
-60 dBm
CF 836.6 MHz 501 pts Span 500.0 kHz
Marker |
Type | Ref | Tre | Stimulus | Response | Function | Function Result |
M1 1 536.584 MHz | 17.97 dBm | |
T1| | 1 §36.474251 MHz | 2.20 dem Occ Bw | 250.499001996 kHz |
T2 1 836.72475 MHz 1.99 dBm
( Jl J T ee
Date: 10.APR.Z0Z5 3:3l:22
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Channel 251-Occupied Bandwidth (99% BW)

Spectrum | :%:

Ref Level 34.00 dBm Offset 4.92 dB & RBW 5 kHz

Att 45 dB  SWT 379.7 ps @ VBW 20 kHz  Mode Auto FFT
@ 1Pk View
30 dBm M1[1] 17.86 dBm
B848.805000 MHz
4 11 Occ Bw 248.502994012 kHz
20 dBm
A e e e LT
/\\/-.f‘-" ——
10 dBm ] —
0 dem JYJJ \MWL
I Y
-10 dem i \"
N w\’\
-30 dBm:
-40 dam:
=50 dBm:
-60 dBr
CF 848.8 MHz 501 pts Span 500.0 kHz
Marker
Type | Ref | Tre | Stimulus | Response | Function | Function Result |
M1 1 848.805 MHz | 17.86 dBm | | _
T1| | 1 B48.676248 MHz | 3.51 dBém | Occ Bw | 248.502994012 kHz |
T2 1 848.92475 MHz 4.12 dem

J T e ’
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PCS1900 (99 %)
GPRS

CAICT

N0.25T04Z2100699-001

Frequency (MHz)

Occupied Bandwidth (99%) (kHz)

1850.2

243.513

1880

244 511

1909.8

243.513

PCS1900

Channel 512-Occupied Bandwidth (99% BW)

Spectrum |

=)

Ref Level 35.00 dBém

Offset 5.02 dB & RBW 5 kHz

Att 45 dB  SWT 379.7 ps @ VBW 20 kHz  Mode Auto FFT
@ 1P% view
20ds M1[1] 19.02 dBm
. 1.850185000 GHz
56 b -_ Occ Bw 243.512974052 kHz
- /‘_‘,;‘,J“"-"’Hv“\r\f M\-ﬁh\
10 dém . T S
0 dBm T )
-10 dBr // \\\
25 gl ASASNE.
=30 dBm:
-40 dBm
-50 dem
=60 dBm:
CF 1.8502 GHz 501 pts Span 500.0 kHz
Marker |
Type | Ref | Tre | Stimulus | Response | Function | Function Result |
M1 1 1.850185 GHz | 19.02 dBm | |
1 Y 1.85007824 GHz | 5.87 dBm occ Bw | 243.512074052 kHz |
T2 1 1.85032176 GHz 4.74 dBm
( Jl J ()
Date: 10.APR.2025 13:32:38

Channel 661-Occupied Bandwidth (99% BW)

Spectrum |

=)

Ref Level 35.00 dBém

Offset 5.91 dB & RBW 5 kHz

Att 45 dB  SWT 379.7 ps @ VBW 20 kHz  Mode Auto FFT
@ 1P% view
20ds M1[1] 19.56 dBm
. 1.879988000 GHz
M1 Occ Bw 244.510978044 kHz
20 dBm *
W ""‘J\'M—W_ﬁ"\—-m/‘\—
10 dBm T e
i
0 dém 7 =
-10 dBn / i
o \\,\
| 20 HEm- R e
=30 dBm:
-40 dBm
-50 dem
=60 dBm:
CF 1.88 GHz 501 pts Span 500.0 kHz
Marker |
Type | Ref | Tre | Stimulus | Response | Function | Function Result |
M1 1 1.679968 GHz | 19.56 dBm | |
71| Y 1.87987725 GHz | 5.81 dBm occ Bw | 244.510976044 kHz |
T2 1 1.88012176 GHz 4.83 dBém
( Jl J W e
Date: 10.APR.2025 13:33:05
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Channel 810-Occupied Bandwidth (99% BW)

CAICT

N0.25T04Z2100699-001

=)

Spectrum |
Ref Level 35.00 dBm Offset 5.89 dB & RBW 5 kHz
Att 45 dB  SWT 379.7 ps @ VBW 20 kHz  Mode Auto FFT
@ 1P% view
R MI[1] 19.25 dBm
. 1.909818000 GHz
S dn :'|_i Occ Bw 243.512974052 kHz
R - o ]
Ve i s
dp. % ;\.»—"‘u S
10 dBm ff_/_ﬂ SNE
0 dém N,
/] )i
-10 dBn A \
_‘-,ZE'rdsﬁr-u‘f i b T -
=30 dBm:
-40 dBm
-50 dem
=60 dBm:
CF 1.9098 GHz 501 pts Span 500.0 kHz
Marker
Type | Ref | Tre | Stimulus | Response | Function | Function Result |
M1 1 1.009816 GHz | 19.25 dBm | | |
1 Y 1.90967725 GHz | 5.61 dBm | occ Bw | 243.512074052 kHz |
T2 1 1.90992076 GHz 5.11 dBm
L J (I
Date: 10.A 33:31
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PCS1900 (99 %)

CAICT

N0.25T04Z2100699-001

EGPRS
Frequency (MHz) Occupied Bandwidth (99%) (kHz)
1850.2 247.505
1880 246.507
1909.8 245.509
PCS1900

Channel 512-Occupied Bandwidth (99% BW)
Spectrum |

=)

Ref Level 35.00 dBém
Att 45 db

Offset 5.02 dB & RBW 5 kHz
SWT 379.7 ps @ VBW 20 kHz

Mode Auto FFT

(@ 1Pk view

30 deém

M1[1] 15.84 dBm

20 dBm

1.850235900 GHz

., 0cc Bw 247.504990020 kHz

10 dBm

A

P

0 dBém

w\‘\: ==

-10 dBr

-20 dém

,J-J"“‘n"'\

=30 dBém

-‘\\.%\,‘V\’

-40 dBr

-50 deém

=60 dBm

CF 1.8502 GHz

501 pts

Span 500.0 kHz

Marker

Stimulus | Response

| Function | Function Result |

Type | Ref | Tre |
T1|
T2

1.8502359 GHz |
1.85007525 GHz |
1.85032275 GHz

15.84 dBm |
1.71 dBm |
1.22 dBm

Occ Bw | 247.50499002 kHz |

Channel 661-Occupied Bandwidth (99% BW)
Spectrum |

(e

=)

Ref Level 35.00 dBém
Att 45 db

Offset 5.91 dB & RBW 5 kHz
SWT 379.7 ps @ VBW 20 kHz

Mode Auto FFT

(@ 1Pk view

30 deém

M1[1] 17.15 dBm

20 dBm

1.880017000 GHz

Occ Bw 246.506986028 kHz

N

10 dBm

_‘VFM—J

s

0 dBém

]

-10 dBr

-20 dém

|
=30 dBm

f“ﬁu"'vx\r\

-40 dBr

-50 deém

=60 dBm

CF 1.88 GHz

501 pts

Span 500.0 kHz

Marker

Stimulus | Response

[

Function Function Result |

Type | Ref | Tre |
| M1l |1 17.15 dBm
T1|
T2

1.880017 GHz |
1.67987625 GHz |

1.88012275 GHz 2.12 deém

1.43 dém |

Occ Bw | 246.506986028 kHz |
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Channel 810-Occupied Bandwidth (99% BW)

Spectrum |

CAICT

N0.25T04Z2100699-001

=)

Ref Level 35.00 dBém

Att 45 dB SWT

Offset 5.69 dBb & RBW 5 kHz
379.7 ps @ VBW 20 kHz

Mode Auto FFT

(@ 1Pk view

30 deém

M1[1]

20 dBm

Occ Bw

pAY

16.57 dBm
1.909812000 GHz
245.508982036 kHz

10 dBm

mwxm

Mo,

0 dBém

-10 dBr

-20 dém

\/(\f\-ﬂt—\"“_\_"j

=30 dBém

-40 dBr

-50 deém

=60 dBm

CF 1.9098 GHz

501 pts

Span 500.0 kHz

Marker
Stimulus

Response | Function |

Type | Ref | Tre |
T1| | 1]
T2 1

1.909812 GHz |
1.90967725 GHz |
190992275 GHz

16.57 dBm |
1.71 dBm |

Occ Bw |
3.68 dém

Function Result |

245.508982036 kHz |
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A.5 Emission Bandwidth

The emission bandwidth is defined as the width of the signal between two points, one below the
carrier center frequency and one above the carrier center frequency, outside of which all
emissions are attenuated at least 26 dB below the transmitter power.

The measurement method is from ANSI C63.26:

a) The spectrum analyzer center frequency is set to the nominal EUT channel center frequency.
The span range for the spectrum analyzer shall be wide enough to see sufficient roll off of the

signal to make the measurement.
b) The nominal RBW shall be in the range of 1% to 5% of the anticipated OBW, and the VBW shall

be set 2 3 x RBW.

c) Set the reference level of the instrument as required to prevent the signal amplitude from
exceeding the maximum spectrum analyzer input mixer level for linear operation.

d) The dynamic range of the spectrum analyzer at the selected RBW shall be more than 10 dB
below the target “-X dB” requirement, i.e., if the requirement calls for measuring the —26 dB OBW,
the spectrum analyzer noise floor at the selected RBW shall be at least 36 dB below the reference

level.
e) Set spectrum analyzer detection mode to peak, and the trace mode to max hold.
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GSM850 (-26dBc)
GPRS

CAICT

N0.25T04Z2100699-001

Frequency (MHz) Emission Ban

dwidth (-26dBc)(kHz)

824.2

317.660

836.6

320.550

848.8

319.100

GSM850
Channel 128-Emission Bandwidth (-26dBc BW)

=)

Channel 190-Emission Bandwidth (-26dBc BW)

Spectrum |
Ref Level 35.00 dBm Offset 5.02 dB & RBW 5 kHz
Att 45 dd SWT 379.2 ps @ VBW 20 kHz  Mode Auto FFT
@ 1P% view
20ds M1[1] 23.17 dBm
. M1 824.237630 MHz
o o A0dB : 26.00 dB
s A Hy 317.660000000 kHz
e Q factor VJ\V\_ 2504.8
10 dem f/—""’ o
. pa
0 dém 1L, 12
W K\
-10 dBrr f‘/ -
P N \/\’N\’ﬂ\f‘
da v
-20 dém;
=30 dBm:
-40 dBm
-50 dem
=60 dBm:
CF 824.2 MHz 691 pts Span 500.0 kHz
Marker |
Type | Ref | Tre | Stimulus | Response | Function | Function Result |
oMt |1 524.23763 MHz | 23.17 dBm ndB down | 317.66 kHz |
1 1 824.04153 MHz | -2.94 dBm ndd | 26.00 dB |
T2 1 824.35919 MHz -2.79 dBm Q factor 2594.8
- i

=)

Spectrum |
Ref Level 34.00 dBm Offset 4.95 dB & RBW 5 kHz
Att 45 dl SWT 379.2 ps @ VBW 20 kHz  Mode Auto FFT
@ 1P% view
30 dBm L M1[1] 2.:].12 dBm
M1 836.607240 MHz
20 dBm J‘/"'\AM 'M 26.00 dB
/J,,_;"J By 420.550000000 kHz
10 dBm o Q factor \""\n 2609.9
i T
0ds o ) Mo
Bm /W \;\\
-10 dem
- ﬂj \\,-'\"f‘-ﬂ\.
50 dam ok
-30 dBm:
-40 dam:
=50 dBm:
-60 dBm
CF 836.6 MHz 691 pts Span 500.0 kHz
Marker |
Type | Ref | Tre | Stimulus | Response | Function | Function Result |
M1 1 836.60724 MHz | 23.12 dém ndB down | 320.55 kHz |
1 1 836.43792 MHz | -2.98 dBm ndd | 26.00 dB |
T2 1 B836.75847 MHz -3.21 dBm Q factor 2609.9
( Jl J ()
Date: 10.APR.Z025 13:36:18
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Channel 251-Emission Bandwidth (-26dBc BW)

CAICT

N0.25T04Z2100699-001
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Spectrum | "%’
Ref Level 34.00 dBm Offset 4.92 dB & RBW 5 kHz
Att 45 dB SWT 379.2 ps @ VBW 20 kHz  Mode Auto FFT
@ 1Pk view
30 dBm mM1i[1] 22.54 dBm
M1 848.787700 MHz
20 dBm oaned pnen_nd8 26.00 dB
JJ\J“’ B 319.100000000 kHz
1048 il Q factor S 2659.9
dBm \,\»\‘\V
0 dem =~ /J 4=
Ea \
-10 dem Fr/f L\
=
o aam L o s
-30 dBm:
-40 dBm
=50 dBm:
-60 dBr
CF 848.8 MHz 691 pts Span 500.0 kHz
Marker
Type | Ref | Tre | Stimulus | Response | Function | Function Result |
| M1 |1 £848.7877 MHz | 22.54 dBém | ndp down | 319.1 kHz |
1 1 848.64009 MHz | -3.43 dBm | ndd | 26.00 dB |
T2 1 848.95919 MHz -3.31 dBm Q factor 2659.9

I
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GSM850 (-26dBc)

CAICT

N0.25T04Z2100699-001

EGPRS
Frequency (MHz) Emission Bandwidth (-26dBc)(kHz)
824.2 316.930
836.6 319.100
848.8 317.660
GSM850

Channel 128-Emission Bandwidth (-26dBc BW)

Spectrum | %:
Ref Level 35.00 dBm Offset 5.02 dB & RBW 5 kHz
Att 45 dd SWT 379.2 ps @ VBW 20 kHz  Mode Auto FFT
@ 1P% view
20ds M1[1] 17.00 dBm
. 824.202890 MHz
i1 ndB 26.00 dB
Su.abm ¥ By 416.930000000 kHz
T A b i .
dotgy, 2600.6
10 dBm e
- W,/"" T~
0da < iz o
Bm ~ —
H A
-10 dBr —
S M
20.de
-— ¥’ W
=30 dBm:
-40 dBm
-50 dem
=60 dBm:
CF 824.2 MHz 691 pts Span 500.0 kHz
Marker |
Type | Ref | Tre | Stimulus | Response | Function | Function Result |
M1 1 824.20280 MHz | 17.00 dBm ndB down | 316.93 kHz |
1 1 824.04153 MHz | -9.39 dBm ndd | 26.00 dB |
T2 1 824.35847 MHz -9.24 dBm Q factor 2600.6
( Jl J W e
Date: 10.APR.2025 13:37:17

Channel 190-Emission Bandwidth (-26dBc BW)

Spectrum | %:
Ref Level 34.00 dBm Offset 4.95 dB & RBW 5 kHz
Att 45 dl SWT 379.2 ps @ VBW 20 kHz  Mode Auto FFT
@ 1P% view
30 dBm M1[1] 17.17 dBm
B836.593490 MHz
20 dBm M1 ndB 26.00 dB
Eyied 3419.100000000 kHz
f\,‘.,f'\»‘\/\ﬁ_
" il 0 factar, 2621.7
10 dam //‘,_/\r -
0 dém ’\M/\
bt -
-10 dBm /""/ \‘7“\
20 dameo=t FYS—
" . M
-30 dBm:
-40 dam:
=50 dBm:
-60 dBm
CF 836.6 MHz 691 pts Span 500.0 kHz
Marker |
Type | Ref | Tre | Stimulus | Response | Function | Function Result |
M1 1 836.59340 MHz | 17.17 dBm nde down | 319.1 kHz |
T1| 1 836.43936 MHz | -8.65 dBm ndp | 26.00 dB |
T2 1 B836.75847 MHz -8.97 dBém Q factor 2621.7
( Jl J T ee
Date: 10.APR.Z025 13:
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Channel 251-Emission Bandwidth (-26dBc BW)
Spectrum |

CAICT

N0.25T04Z2100699-001

=)

Ref Level 34.00 dBm Offset 4.92 dB & RBW 5 kHz

Att 4SdB SWT  379.2 ps @ VBW 20 kHz Mode Auto FFT
@ 1Pk View
30 dBm m1[1] 17.32 dBm
848.800000 MHz
20 dBm M1 ndB 26.00 dB
3 e
J'MJ\"MLM% 317.660000000 kHz
10 dBm 7 Qta 2672.1
1/_'
0 dém o ‘
b 12
e il M
10 dBm

20 o

-30 dBm:
-40 dam:
=50 dBm:
-60 dBr
CF 848.8 MHz 691 pts Span 500.0 kHz
Marker
Type | Ref | Tre | Stimulus Response | Function | Function Result |
| M1 |1 £848.8 MHz | 17.32 dem | ndB down | 317.66 kHz |
T1] Y 848.64226 MHz | -8.84 dBm | ndd | 26.00 dB |
T2 1 848.95991 MHz -8.72 dém Q factor 2672.1
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PCS1900 (-26dBc)
GPRS

CAICT

N0.25T04Z2100699-001

Frequency (MHz)

Emission Bandwidth (-26dBc)(kHz)

1850.2

315.480

1880

318.380

1909.8

316.930

PCS1900
Channel 512-Emission Bandwidth (-26d

Bc BW)

Spectrum | %:
Ref Level 35.00 dBm Offset 5.88 dB & RBW 5 kHz
Att 45 dB SWT 379.2 ps @ VBW 20 kHz  Mode Auto FFT
@ 1Pk view
30 dB M1[1] 19.78 dBm
. 1.850200720 GHz
M1 ndB 26.00 dB
20 dBm f
AR 315.480000000 kHz
W Q faclér‘“\,\ 5864.6
10 dBm Foe
~ N'\u
0 dem . —
1)_? 7z
-10 dBn = ! \\
2adsfieL J/ ]
=30 dBm:
-40 dBm
-50 dem
=60 dBm:
CF 1.8502 GHz 691 pts Span 500.0 kHz
Marker |
Type | Ref | Tre | Stimulus | Response | Function | Function Result |
M1 1 1.85020072 GHz | 19.78 dbm ndB down | 315.48 kHz |
T1| 1 1.85004226 GHz | -6.31 dBm ndp | 26.00 dB |
T2 1 1.85035774 GHz -6.18 dBm Q factor 5864.6
( ]l J T e
Date: 10.APR.2025 13:38:5%

Channel 661-Emission Bandwidth (-26d

Bc BW)

Spectrum | %:
Ref Level 35.00 dBm Offset 5.91 dB & RBW 5 kHz
Att 45 dB SWT 379.2 ps @ VBW 20 kHz  Mode Auto FFT
@ 1Pk view
20ds M1[1] 19.43 dBm
. 1.880039070 GHz
MhdBe 26.00 dB
20 dBm X f
mlr\_‘r\_,r_.N"‘—v-’wv— %‘_ 318.380000000 kHz
L Q fatfbr, 5905.0
10 dBm JJ"‘/ - \,\\
8 - )
0 dém ?]j N\i
-10 dBn \
| 20-dar] / o W VY,
=30 dBm:
-40 dBm
-50 dem
=60 dBm:
CF 1.88 GHz 691 pts Span 500.0 kHz
Marker |
Type | Ref | Tre | Stimulus | Response | Function | Function Result |
[ w1 1 1.88003007 GHz | 19.43 dBm ndB down | 318.36 kHz |
T1| 1 1.87984009 GHz | -6.47 dBm nd | 26.00 dB |
T2 1 1.88015847 GHz -6.14 dBm Q factor 5905.0
( Jl J W e
Date: 10.APR.2025 13: 26
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Channel 810-Emission Bandwidth (-26dBc BW)

©Copyright. All rights reserved by CTTL.

Spectrum | %:
Ref Level 35.00 dBm Offset 5.89 dB & RBW 5 kHz
Att 45 dl SWT 379.2 ps @ VBW 20 kHz  Mode Auto FFT
@ 1P% view
20ds M1[1] 19.24 dBm
. 1.909815200 GHz
M1 ndB 26.00 dB
20 dBm X 216
J\f‘_‘,f\r\/‘*-’\-f - i 316.930000000 kHz
YN Q lac\ﬂﬁﬁnm 6025.9
da
10 dBm /JJ \,\
0 dém ;VI,J : \:—:\
-10 dBn \'\n
\2.1}6'8“""/‘ // 0P, SN
=30 dBm:
-40 dBm
-50 dem
=60 dBm:
CF 1.9098 GHz 691 pts Span 500.0 kHz
Marker
Type | Ref | Tre | Stimulus | Response | Function | Function Result |
oMt |1 1.9098152 GHz | 19.24 dém | nde down | 316.93 kHz |
1 1 100964226 GHz | -6.89 dbm | ndd | 26.00 dB |
T2 1 1.90995919 GHz -6.68 dBm Q factor 6025.9
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PCS1900 (-26dBc)
EGPRS

CAICT

N0.25T04Z2100699-001

Frequency (MHz) Emission Bandwidth (-26dBc)(kHz)
1850.2 313.310
1880 310.420
1909.8 308.970

PCS1900

Channel 512-Emission Bandwidth (-26dBc BW)

Spectrum |

Ref Level 35.00
Att

45 db

dém Offset S5.62 dB & RBW 5 kHz

SWT 379.2 ps @ VBW 20 kHz

Mode Auto FFT

(@ 1Pk view

30 deém

M1[1]

20 dBm

11 ndB

10 dBm

By

Qtegior

16.66 dBm
1.850205790 GHz
26.00 dB
313.310000000 kHz
5905.3

0 dém

—

-10 dBr

‘:\

-20 dém

\\

Pt
T

=30 dBém

L\nﬂ”“‘“m

-40 dBr

-50 deém

=60 dBm

CF 1.8502 GHz

691 pts

Span 500.0 kHz

Marker

Type| Ref | Tre|
M1

stimulus | Response | Function |

Function Result |

4 4 1.
1] [ 1]
T2 1

1.85020579 GHz |
185004443 GHz |
1.85035774 GHz |

16.66 dBm |
-9.38 dbm |
-9.56 dBm

nds down |
ndg |
Q factor

313,31 kHz
26.00 dB
5905.3

]

l§
J

Channel 661-Emission Bandwidth (-26dBc BW)

[

Spectrum | :%:
Ref Level 35.00 dBm Offset 5.91 dB & RBW 5 kHz
Att 45 dB SWT 379.2 ps @ VBW 20 kHz  Mode Auto FFT
(@ 1Pk view
20ds M1[1] 17.23 dBm
. 1.879994210 GHz
20 dB M1 ndB 26.00 dB
s By 310.420000000 kHz
- el HM“‘-’\"MW% 6056.9
10 dBm
F,Vfux'f bt M
0 dBm —
T_'._// 2
-10 dBn -
/ X
-20 dem '(( 1
'\f\/-/ \_ LM =
=30 dBm
-40 dBr
-50 dem
=60 dBm
CF 1.88 GHz 691 pts Span 500.0 kHz
‘Marker 1
Type | Ref | Tre | Stimulus | Response | Function | Function Result ||
M1 | 1 1.87009421 GHz | 17.23 dBm | ndB down | 310.42 kHz ||
T1| 1 1.87984515 GHz | -8.78 dBm | nd@ | 26.00 dB |
T2 1 1.88015557 GHz -9.14 dBm Q factor 6056.3
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Channel 810-Emission Bandwidth (-26dBc BW)

CAICT

N0.25T04Z2100699-001

Spectrum | %:
Ref Level 35.00 dBm Offset 5.89 dB & RBW 5 kHz
Att 45 dl SWT 379.2 ps @ VBW 20 kHz  Mode Auto FFT
@ 1Pk view
o M1[1] 17.39 dBm
. 1.909791320 GHz
M1 ndB 26.00 dB
20 dBm ang 97
h B A08.970000000 kHz
b A factor 6181.1
10 dem J’N‘N A
0 dem Vad M
TE/ \r._’-'
-10 dBr /V \\
-20 dem e ]
f\/r’ \\J‘f'mf‘”\n.
=30 dBm
-40 dBr
-50 dem
=60 dBm
CF 1.9098 GHz 691 pts Span 500.0 kHz
‘Marker
Type | Ref | Tre | Stimulus | Response | Function | Function Result |
M1 1] 1.90979132 GHz | 17.35 dém | ndB down | 308.97 kHz |
T1| 1] 1.00064443 GHz | -8.48 dBm | nd@ | 26.00 dB |
T2| 1 1,9099534 GHz -8.72 dBm Q factor 6181.1
.2025 13:41:18
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A.6 Band Edge Compliance

A.6.1 Measurement limit
Part 22.917 and Part 24.238 specify that 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 + 10 log(P) dB.

According to KDB 971168, a relaxation of the reference bandwidth is often provided for
measurements within a specified frequency range at the edge of the authorized frequency
block/band. This is often implemented by permitting the use of a narrower RBW (typically limited to
a minimum RBW of 1% of the OBW) for measuring the out-of-band emissions without a
requirement to integrate the result over the full reference bandwidth.

The spectrum analyzer readings are corrected by [10 log (1/duty cycle)] for the non-continuous

transmitting scenario.
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A.6.2 Measurement result

GSM850

GPRS

Channel 128

Spectrum | [%]

Ref Level 20.00 dBm Offset 9.50 dB & RBW 3 kHz

Att 40 dB & SWT 4s @ VBW 10 kHz Mode Auto Sweep
SGL Count 100/100 TOF
@ 1Rm Avglog
M1[1] 26.08 dBm
823.97860 MHz
20 dBm
10 dBm:

limit1_for_tracel T
=20 dBm JII

\
-30 dBm jﬂu’/ \.w;"\
-40 dBm / \

Py
-50 dBm i
-60 dBm 5o
51 |
CF 824.0 MHz 676 pts Span 1.0 MHz
-
( JU J w
Date: 10.APR.2025 13:48:51
Channel 251
Spectrum | "%’
Ref Level 30.00 dBm Offset 9.50 dB & RBW 3 kHz
Att 40 dB & SWT 4s @ VBW 10 kHz Mode Auto Sweep
SGL Count 100/100 TOF
@ 1Rm Avglog
M1[1] 24.87 dBm
849.02000 MHz
20 dBm
10 dBm:
M’/‘r‘wm
0 dem E Mo
oy [
10 dén —~ o
mr_l_ror_tra-:&i/_ \
-20 dBm: / \‘ -
_30}?71-.’““"/ “')!\‘-\\
}fﬁd:...
\
50 dém \\x\
-60 d8m - o %5
|
CF 849.0 MHz 676 pts Span 1.0 MHz
-
( JU J w
Date: 10.APR.2025 13:55:57
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Channel 512
Spectrum |
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=)

Ref Level 20.00 dBm Offset 9.60 db & RBW 3 kHz
Att 40 dB & SWT 4s @ VBW 10 kHz
SGL Count 100/100 TOF

Mode Auto Sweep

@ 1Rm Avglog

20 dBm

M1[1]

29.68 dBm
1.84997860 GHz

10 dBm

0 dém

-10 dBr

limit1_far
=20 dBm

_tracel

-30 dém

-40 dBm

N

-50 dBm

N

-All.dB

51

CF 1.85 GHz

Channel 810
Spectrum |

Span 1.0 MHz
#.

=)

Ref Level 20.00 dBm Offset 9.60 db & RBW 3 kHz

Att 40 dB & SWT 4s @ VBW 10 kHz
SGL Count 100/100 TOF

Mode Auto Sweep

@ 1Rm Avglog

20 dBm

M1[1]

28.57 dBm
1.91002000 GHz

10 dBm

qu,\f\q!ﬂ‘l‘u\

0 dém

-10 dBr

imitl_for_tracel

d A

=20 dBém

/

30 d:'/':i\/‘\/

-50 dB [

\\Hm.ﬁh_
-60 dB 52
CF 1.91 GHz 676 pts
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A.7 Conducted Spurious Emission

A.7.1 Measurement Method
The following steps outline the procedure used to measure the conducted emissions from the

EUT.

1. In measuring unwanted emissions, the spectrum shall be investigated from 30 MHz or the
lowest radio frequency signal generated in the equipment, whichever is lower, without going
below 9 kHz, up to at least the frequency given below:

(a) If the equipment operates below 10 GHz: to the tenth harmonic of the highest fundamental

frequency or to 40 GHz, whichever is lower.
(b) If the equipment operates at or above 10 GHz: to the fifth harmonic of the highest
fundamental frequency or to 100 GHz, whichever is lower.

2. Determine EUT transmit frequencies: below outlines the band edge frequencies pertinent to

conducted emissions testing.
3. The number of sweep points of spectrum analyzer is greater than 2 X span/RBW.

A. 7.2 Measurement Limit
Part 22.917 and Part 24.238 specify that 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 + 10 log(P) dB.
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A.7.3 Measurement result
GPRS850

Channel 128:
NOTE: peak above the limit line is the carrier frequency.

Spectrum |

CAICT

N0.25T04Z2100699-001

=)

Ref Level 20.00 dBm
o Att 40 dB
TOF

Offset 0.50 d8 & RBW 1 MHz
SWT 254 ms @ VBW 3 MHz

Mode Auto Sweep

@ 1LRm View

M1[1]

10 dBm

32.48 dBm
824.280 MHz

0 dém

-10 dém

D1 -13.000 dBm

-20 dBr

=50 dBém

-60 dBm

-70 dBm:

Start 30.0 MHz 16930 pts Stop 8.49 GHz
il ! -w_{" T
L8 4L 4

Date: 10.APR.2025 14:11:3

Channel 190:
NOTE: peak above the limit line is the carrier frequency.

Spectrum |

=)

Ref Level 20.00 dBm
o Att 40 dB
TOF

Offset 0.50 d8 & RBW 1 MHz

SWT 254 ms @ VBW 3 MHz Mode Auto Sweep

@ 1LRm View

M1[1]

10 dBm

32.66 dBm
B836.770 MHz

0 dém

-10 dém

101 -13.000 dBrm

-20 dBr

=50 dBém

-60 dBm

-70 dBm:

Start 30.0 MHz 16930 pts Stop 8.49 GHz
il i w'
LS 4\ J

Date: 10.APR.2025 14:12:05
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Channel 251:
NOTE: peak above the limit line is the carrier frequency.

Spectrum | :%:

Ref Level 20.00 dBm Offset 0.50 d8 & RBW 1 MHz
j& At 40de SWT 254 ms @ VBW 3 MHz Mode Auto Sweep

TOF
@ 1LRm View

M1[1] 32.10 dBm
848.770 MHz

10 dBm

0 dém

-10 dém

D1 -13.000 dBm

-20 dBr

=50 dBém
-60 dBm
-70 dBm:
Start 30.0 MHz 16930 pts Stop 8.49 GHz
il ! -Ed" FERT—
L8 4L 4
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GPRS1900

Channel 512:
NOTE: peak above the limit line is the carrier frequency.

Spectrum | :%:

Ref Level 20.00 dém Offset 0.80 dB & RBW 1 MHz

jo Att 40 dB SWT 45 ms @ VBW 3 MHz
TOF

@ 1LRm View

Mode Auto Sweep

M1 M1[1] 28.84 dBm
1.850140 GHz
10 dBm:

0 dém

-10 dém

D1 -13.000 dBm

-20 dBr

=50 dBém

-60 dBm

-70 dBm:

Start 30.0 MHz 29950 pts

Stop 15.0 GHz
.
T
( ]l J I

Spectrum | :%:

Ref Level 20.00 dém Offset 0.80 d& & RBW 1 MHz

jo Att 30de SWT 123 ms @ VBW 3 MHz
TOF

@ 1LRm View

Mode Auto Sweep

M1[1] 32.36 dBm
15.746340 GHz
10 dBm:

0 dém

-10 dém

D1 -13.000 dBm

-20 dBr

-30 dBm: ‘

=50 dBém

-60 dBm

-70 dBm:

Start 15.0 GHz 8210 pts

Stop 19.1 GHz
.
T
( ]l J I
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Channel 661:

NOTE: peak above the limit line is the carrier frequency.

Spectrum |

CAICT

N0.25T04Z2100699-001

=)

Ref Level 20.00 dBm
o Att 40 dB
TOF

SWT

Offset 0.80 dB & RBW 1 MHz

45 ms @ VBW 3 MHz

Mode Auto Sweep

@ 1Rm View

10 dBm

M1[1]

29.25 dBm
1.880130 GHz

0 dém

-10 dém

D1 -13.000

dBirm

-20 dBr

-50 dBm

-60 dBm

-70 dBm:

Start 30.0 MHz

29050 pts

( ]

Spectrum |

I
J

Stop 15.0 GHz
ﬁ-

=)

Ref Level 20.00 dBm
o Att 30 dB
TOF

Offset
SWT

0.80 d& & RBW 1 MHz
12.3ms & VBW 3 MHz

Mode Auto Sweep

@ 1Rm View

10 dBm

M1[1]

32.95 dBm
15.755330 GHz

0 dém

-10 dém

D1 -13.000

dBirm

-20 dBr

=30 dBém -

-50 dBm

e O TPV MFPRR JPFPRO SV VWL KRVE

-60 dBm

-70 dBm:

Start 15.0 GHz

8210 pts

( ]
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Channel 810:
NOTE: peak above the limit line is the carrier frequency.

Spectrum | %:

Ref Level 20.00 dém Offset 0.80 dB & RBW 1 MHz

jo Att 40 dB SWT 45ms @ VBW 3 MHz Mode Auto Sweep
TOF

@ 1LRm View

M1 M1[1] 29.07 dBm
1.910120 GHz
10 dBm:

0 dém

-10 dém

D1 -13.000 dBm

-20 dBr

-50 dBm

-60 dBm

-70 dBm:

Start 30.0 MHz 29950 pts

Stop 15.0 GHz
.
I
( ]l J G we

Spectrum | %:

Ref Level 20.00 dém Offset 0.80 d& & RBW 1 MHz

jo Att 30de SWT 123 ms @ VBW 3 MHz Mode Auto Sweep
TOF

@ 1LRm View

M1[1] 32.52dBm
15.770310 GHz
10 dBm

0 dém

-10 dém

D1 -13.000 dBm

-20 dBr

M1
=30 dBém =

-50 dBm

-60 dBm

-70 dBm:

Start 15.0 GHz 8210 pts

Stop 19.1 GHz
.
I
( ]l J I
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A.8 Peak-to-Average Power Ratio

The peak-to-average ratio (PAR) of the transmission may not exceed 13 dB

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

b) Set resolution/measurement bandwidth = signal’s occupied bandwidth;

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

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

Measurement results

PCS1900
Measurement result
PCS1900 Frequency (MHz) PAPR (dB)
GPRS 1880 4.87
EGPRS 1880 9.51
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Accredited Laboratory

A2LA has accredited

TELECOMMUNICATION TECHNOLOGY LABS, CAICT
Beijing, People's Republic of China

for technical competence in the field of

Electrical Testing

This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2017
General requirements for the competence of tesfing and calibrafion laboratories. This accreditation demonstrates
technical competence for a defined scope and the operation of a laboratory quality management system

[refer to joint ISO-ILAC-IAF Communiqué dated April 2017).

N

Presented this 232 day of July 2024.

Mr. Trace Mcinturff, Vice President, Accreditation Services

For the Accreditation Council
Cerlificate Number 7049.01
Valid to July 31, 2024

For the tests ta which this accreditation applies, please refer to the laboratory's Beclrical Scope of Accreditation.

***END OF REPORT***
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