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TEST REPORT

Equipment under Test :  Mobile phone

Model /Type . ROCHE

. Charles, Mabel, Eduardo, Antonia, Flor, Isabel, Grover, Darwin,
Listed Models

Cielo
Applicant . Importacion & Exportacion Yannick E.I.R.L
Address : Av. San Martin 268 los laureles castillo

grande - Leoncio prado - Huanuco, Peru Country.

Manufacturer . YANCELL Electronics Co., Ltd.

UNIT 1303, 13/F., GRAND CITY PLAZA, 1-17 SAl LAU KOK
ROAD,TSUEN WAN, N.T., HONGKONG

Address

Test Result: PASS

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 TEST STANDARDS

The tests were performed according to following standards:
FCC Part 2: FREQUENCY ALLOCA-TIONS AND RADIO TREATY MAT-TERS; GENERAL RULES AND

REG-ULATIONS

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

FCC Part 24 Subpart E: PUBLIC MOBILE SERVICES

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

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

FCCKDB971168D01 Power Meas License Digital Systems
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2 SUMMARY

2.1 General Remarks
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Date of receipt of test sample

June 1st, 2022

Testing commenced on

June 1st, 2022

Testing concluded on

June 24th, 2022

2.2 Product Description

Product Name:

Mobile phone

Model/Type reference:

ROCHE

Power supply:

DC 3.7V From Battery and DC 5V From external circuit

Adapter information

Input:AC 100-240V 50/60Hz
Output:DC 5V 2A

Hardware version:

V1.0

Software version:

V1.0

Testing sample ID:

CTA220615002-1# (Engineer sample)
CTA220615002-2# (Normal sample)

Modilation Type

GMSK

Antenna Type

Internal antenna

GSM/EDGE/GPRS

Supported GSM/GPRS

GSM/GPRS Power Class

GSM850:Power Class 4/ PCS1900:Power Class 1

GSM/GPRS Operation Frequency

GSM850 :824.2MHz-848.8MHz/PCS1900:1850.2MHz-1909.8MHz

GPRS Operation Frequency Band

GPRS850/GPRS1900

GPRS Multislot Class

Multi-slot Class 12

Extreme temp. Tolerance

-30°C to +50°C

GPRS operation mode

Class B

Antenna gain:

GSM850: 0.50dbi,DCS1900: 1.00dbi

2.3 Equipment under Test

Power supply system utilised

Power supply voltage

O| 120V /60 Hz O| 230V / 50Hz

O|12Vv DC 0|24V DC

@ | Other (specified in blank below)

DC 3.70V from battery and DC 5V From external circuit

Test frequency list

RF Channel
VESEIEE U5 Low(L) Middle (M) High (H)
TX Channel 128 Channel 190 Channel 251
GPRS 850 824.2 MHz 836.6 MHz 848.8 MHz
RX Channel 128 Channel 190 Channel 251
869.2 MHz 881.6 MHz 893.8 MHz
RF Channel
VESEIEE U5 Low(L) Middle (M) High (H)
T Channel 512 Channel 661 Channel 810
GPRS 1900 1850.2 MHz 1880.0 MHz 1909.8 MHz
RX Channel 512 Channel 661 Channel 810
1930.2 MHz 1960.0 MHz 1989.8 MHz
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2.4 Short description of the Equipment under Test (EUT)

This is a Smart Phone.

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

2.5 EUT configuration

The following peripheral devices and interface cables were connected during the measurement:
@® - supplied by the manufacturer

O - supplied by the lab

Ol/ M/N : |/

~

Manufacturer:

2.6 Related Submittal(s) / Grant (s)

This submittal(s) (test report) is intended for FCC ID: RQQHLT-L553TA filing to comply with FCC Part 22 and
Part 24 Rules

2.7 Modifications

No modifications were implemented to meet testing criteria.

2.8 General Test Conditions/Configurations
2.8.1 Test Modes

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

Test Mode 1 GSM

Test Mode 2 GPRS

2.8.2 Test Environment

Environment Parameter Selected Values During Tests
Relative Humidity Ambient
Temperature TN Ambient
VL 3.40V
Voltage VN 3.70V
VH 4.20V

NOTE: VL=lower extreme test voltage VN=nominal voltage
VH=upper extreme test voltage TN=normal temperature

2.9 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.

ISED#: 27890 CAB identifier: CN0127

Shenzhen CTA Testing Technology Co., Ltd. has been listed by Innovation, Science and Economic
Development Canada 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 Test Description

3.4.1 Cellular Band (824-849MHz paired with 869-894MHz)

Test Item FC%EUIe Requirements Verdict
Effective(lsotropic) §2.1046, . <
Radiated Output Power §22.913 FCC:ERP < 7W. Pass
Modulation - .
Characteristics §2.1047 Digital modulation N/A
. OBW: No limit.
Bandwidth §2.1049 EBW: No limit. Pass
- 0fH* 1 1 1 I
Band Edges §2.1051, <-13dBm/1%*EBW, in ﬁM';-Z bands immediately outside
Compliance §22.917 and adjacent to Pass
The frequency block.
: - FCC: <-13dBm/100kHz,
Etilous Emlss_lon at §2.1051, from 9kHz to 10th harmonics but outside authorized Pass
Antenna Terminals §22.917 .
operating frequency ranges.
Field Strength of
Spurious §2.1053, FCC: < -13dBm/100kHz. Pass
. §22.917
Radiation
. §2.1055,
Frequency Stability §22.355 < +2.5ppm. Pass
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| NOTE 1: For the verdict, the “N/A” denotes “not applicable”, the “N/T” de notes “not tested”.

3.4.2 PCS Band (1850-1915MHz paired with 1930-1995MHz)

Test Item FCC Rule Requirements Verdict
No.
Effective(lsotropic) §2.1046,
Radiated Output Power |  §24.232 EIRP <2W Pass
Peak-Average Ratio §2.1048, FCC:Limit<13dB Pass
§24.232 ) B
Modulation - .
Characteristics §2.1047 Digital modulation N/A
. OBW: No limit.
Bandwidth §2.1049 EBW-: No limit. Pass
< -13dBm/1%*EBW,
E:zlr? ﬁgr?ces 2222253%3 In 1IMHz bands immediately outside and adjacent to Pass
b ' The frequency block.
. - <-13dBm/1MHz,
SXE{;%Z?E?;&?;? ‘222:%53}3 from 9kHz to10th harmonics but outside authorized Pass
' Operating frequency ranges.
Field Strength of
Spurious §2.1053, <-13dBm/1MHz. Pass
. §24.238
Radiation
. §2.1055, FCC: within authorized frequency
Frequency Stability §24.235 block. Pass
NOTE 1: For the verdict, the “N/A” denotes “not applicable”, the “N/T” de notes “not tested”.
Remark:
1. The measurement uncertainty is not included in the test result.
3.5 Equipments Used during the Test
: Equipment Calibration Calibration
Test Equipment Manufacturer Model No. No. Date Due Date
LISN R&S ENV216 CTA-308 2021/08/06 | 2022/08/05
LISN R&S ENV216 CTA-314 2021/08/06 | 2022/08/05
EMI Test Receiver R&S ESPI CTA-307 2021/08/06 | 2022/08/05
EMI Test Receiver R&S ESCI CTA-306 2021/08/06 | 2022/08/05
Spectrum Analyzer Agilent N9020A CTA-301 2021/08/06 | 2022/08/05
Spectrum Analyzer R&S FSP CTA-337 2021/08/06 | 2022/08/05
Vector Signal Agilent N5182A CTA-305 2021/08/06 | 2022/08/05
generator
Analog Signal R&S SMLO3 CTA-304 | 2021/08/06 | 2022/08/05
Generator
Universal Radio
Communication CMW500 R&S CTA-302 2021/08/06 | 2022/08/05
Temperature and Chigo ZG-7020 CTA-326 2021/08/06 | 2022/08/05
humidity meter
vira-Broadband | senwarzbeck VULB9163 CTA-310 | 2021/08/07 | 2022/08/06
Horn Antenna Schwarzbeck BBHA 9120D CTA-309 2021/08/07 | 2022/08/06
Loop Antenna Zhinan ZN30900C CTA-311 2021/08/07 | 2022/08/06
Horn Antenna Be”'g%;'a?%g""e' OBH100400 CTA-336 | 2021/08/06 | 2022/08/05
Amplifier Schwarzbeck BBV 9745 CTA-312 2021/08/06 | 2022/08/05
Amplifier Taiwan chengyi EMC051845B CTA-313 2021/08/06 | 2022/08/05
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Directional coupler NARDA 4226-10 CTA-303 2021/08/06 | 2022/08/05
High-Pass Filter XingBo XBLBQ-GTA18 CTA-402 2021/08/06 | 2022/08/05
High-Pass Filter XingBo XBLBQ-GTA27 CTA-403 2021/08/06 | 2022/08/05
uromated fiter Tonscend 350806-F CTA-404 | 2021/08/06 | 2022/08/05

Power Sensor Agilent U2021XA CTA-405 2021/08/06 | 2022/08/05
Amplifier Schwarzbeck BBV9719 CTA-406 2021/08/06 | 2022/08/05

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

4.1 Output Power

TEST APPLICABLE

During the process of testing, the EUT was controlled via R&S Digital Radio Communication tester (CMW500)
to ensure max power transmission and proper modulation. This result contains output power and EIRP
measurements for the EUT. In all cases, output power is within the specified limits.

4.1.1 Conducted Output Power

TEST CONFIGURATION

[

ATT.

TEST PROCEDURE

Conducted Power Measurement:

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

CMW500

b) Connect a low loss RF cable from the antenna port to a CMW500 by an Att.
c) EUT Communicate with CMW500 then selects a channel for testing.

d) Add a correction factor to the display CMW500, and then test.

GSM850

Nominal output

Power &Multislot

Function Power step Operation class
power (dBm) class
GSM 5 33dBm(2W) 4 /
GPRS 3 33dBm(2W) 12 B
PCS1900
Function Power step BIrnE] GUiE! e Operation class
power (dBm) class
GSM 0 30dBm(1W) 1 /
GPRS 3 30dBm(1W) 12 B
TEST RESULTS
Burst Average Conducted power (dBm)
GSM 850 Channel/Frequency(MHz)
128/824.2 190/836.6 251/848.8
GSM 32.14 32.26 32.21
32.09 32.20 32.12 32.38
GPRS 30.45 30.63 30.52 30.68
(GMSK) 28.61 28.73 28.64 28.82
27.75 27.85 27.78 28.03
Burst Average Conducted power (dBm)
GSM 1900 Channel/Frequency(MHz)
512/1850.2 661/1880.0 810/1909.8

GSM 30.17 30.28 30.11
30.15 30.20 30.05 30.23
GPRS 27.54 27.63 27.49 27.57
(GMSK) 26.48 26.52 26.43 26.53
25.78 25.80 25.70 25.87
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4.1.2 Radiated Output Power

TEST DESCRIPTION

This is the test for the maximum radiated

power from the EUT.

Page 11 of 39

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

TEST CONFIGURATION

SA

Amplifier

Attenuator

Fiter

Fiter Amplifier

Allenuator

TEST PROCEDURE

P
i

S

4

Receiving Antenna

Signal

Substitute Generator

Receiving Antenna

)

Artenna

or

Jr
b

]
]
= Atenu

LAAAA

1. EUT was placed on a 0.80 meter high non-conductive stand at a 3 meter test distance from the receive
antenna. A receiving antenna was placed on the antenna mast 3 meters from the EUT for emission
measurements. The height of receiving antenna is 0.80m. 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 transmit frequencies in three channels (High, Middle, Low) were measured

with peak detector.

2. Alog-periodic antenna or double-ridged waveguide horn antenna shall be substituted in place of the EUT.
The log-periodic antenna will be driven by a signal generator and the level will be adjusted till the same
power value on the spectrum analyzer or receiver. The level of the spurious emissions can be calculated
through the level of the signal generator, cable loss, the gain of the substitution antenna and the reading

of the spectrum analyzer or receiver.

3. The EUT is then put into continuously transmitting mode at its maximum power level during the test.Set
Test Receiver or Spectrum RBW=1MHz,VBW=3MHz, And the maximum value of the receiver should be

recorded as (Pr).

4. The EUT shall be replaced by a substitution antenna. In the chamber, an 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. A power (Pwmea) is applied to the input of the
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substitution antenna, and adjust 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 should be
performed by rotating the test item and adjusting the receiving antenna polarization.

5. A amplifier should be connected to the Signal Source output port. And the cable should be connect
between the Amplifier and the Substitution Antenna. The cable loss (Pc) ,the Substitution Antenna Gain
(Ga) and the Amplifier Gain (Pag) should be recorded after test.

The measurement results are obtained as described below:
Power(EIRP)=Pwmea- Pag - Pci + Ga

We used SMF100A micowave signal generator which signal level can up to 33dBm,so we not used power

Amplifier for substituation test; The measurement results are amend as described below:
POWGF(ElRP):PMea' Pc + Ga

6. This value is EIRP since the measurement is calibrated using an antenna of known gain (2.15 dBi) and
known input power.

7. ERP can be calculated from EIRP by subtracting the gain of the dipole, ERP = EIRP-2.15dBi.

TEST LIMIT
Note: We test the H direction and V direction, V direction is worse.

According to 22.913(a) and 24.232(c), the ERP should be not exceed following table limits:

GSM850(GPRS850,EDGES850)

Function Power Step Burst Peak ERP (dBm)
GSM 5 <38.45dBm (7W)
GPRS 3 <38.45dBm (7W)

PCS1900(GPRS1900,EDGE1900)

Function Power Step Burst Peak EIRP (dBm)
GSM 0 <33dBm (2W)
GPRS 3 <33dBm (2W)

TEST RESULTS

Remark:

1. We were tested all Configuration refer 3SGPP TS151 010.

2. EIRP=Pwea(dBm)-Pc(dB)+Pag(dB)+Ga(dBi)

3. ERP = EIRP - 2.15dBi as EIRP by subtracting the gain of the dipole.
Note: We tesed Horizontal and Vertical,and Recorded the worst data at the Vertical

GSM 850
Ga . - .
Frequency Pwmea Pl Correction Pag ERP Limit Margin o
Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dB) (dB) (dBm) (dBm) (dB)
824.20 -10.46 2.42 8.45 2.15 36.82 30.24 38.45 8.21 \
836.60 -10.17 2.46 8.45 2.15 36.82 30.49 38.45 7.96 \Y
848.80 -10.29 2.53 8.36 2.15 36.82 30.21 38.45 8.24 \Y
GSM 1900
Ga o ;
Frequency Pwmea Pci Pag EIRP Limit Margin o
Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dB) (dBm) (dBm) (dB)
1850.20 -12.57 341 10.24 33.6 27.86 33.01 5.15 \Y
1880.00 -12.29 3.49 10.24 33.6 28.06 33.01 4.95 \Y
1909.80 -12.35 3.55 10.23 33.6 27.93 33.01 5.08 \Y
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GPRS 850
Ga . . .

Frequency PwMea Pl Correction Pag ERP Limit Margin o
(MHz) | @Bm) | (dB) égitrf&“; (dB) @B) | (dBm) | (dBm) | (dB) | Folarization
824.20 -10.87 2.42 8.45 2.15 36.82 29.83 38.45 8.62 V
836.60 -10.47 2.46 8.45 2.15 36.82 30.19 38.45 8.26 V
848.80 -10.91 2.53 8.36 2.15 36.82 29.59 38.45 8.86 V

GPRS 1900

Ga .. .
Frequency PMea Pl Pag EIRP Limit Margin o
Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dB) (dBm) (dBm) (dB)

1850.20 -12.54 3.41 10.24 33.6 27.89 33.01 5.12 \Y
1880.00 -12.27 3.49 10.24 33.6 28.08 33.01 4,93 V
1909.80 -12.48 3.55 10.23 33.6 27.80 33.01 5.21 V
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4.2 Radiated Spurious Emssion

TEST APPLICABLE
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According to the TIA/EIA 603D:2010 test method, The Receiver or Spectrum was scanned from 30 MHz to the
10th harmonic of the highest frequency generated within the equipment, which is the transmitted carrier that can
be as high as 1910 MHz. 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.

TEST CONFIGURATION

Fitter

)

D

Receiving Antenna

Allenuator

TEST PROCEDURE

SA
B 3
5 1L "
&7 ® Lceiving Artenna \
= —

Signal
Substitute Generator

Artenna

3%

am
vy

LAAAA

1. EUT was placed on a 0.80 meter high non-conductive stand at a 3 meter test distance from the receive
antenna. A receiving antenna was placed on the antenna mast 3 meters from the EUT for emission
measurements. The height of receiving antenna is 0.80m. 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 transmit frequencies in three channels (High, Middle, Low) were measured

with peak detector.

2. Alog-periodic antenna or double-ridged waveguide horn antenna shall be substituted in place of the EUT.
The log-periodic antenna will be driven by a signal generator and the level will be adjusted till the same
power value on the spectrum analyzer or receiver. The level of the spurious emissions can be calculated
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through the level of the signal generator, cable loss, the gain of the substitution antenna and the reading
of the spectrum analyzer or receiver.

3. The EUT is then put into continuously transmitting mode at its maximum power level during the test.Set
Test Receiver or Spectrum RBW=1MHz,VBW=3MHz, And the maximum value of the receiver should be
recorded as (Pr).

4. The EUT shall be replaced by a substitution antenna. In the chamber, an 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. A power (Pwmea) is applied to the input of the
substitution antenna, and adjust the level of the signal generator output until the value of the receiver
reach the previously recorded (Pr). The power of signal source (Pwea) is recorded. The test should be
performed by rotating the test item and adjusting the receiving antenna polarization.

5. A amplifier should be connected to the Signal Source output port. And the cable should be connect
between the Amplifier and the Substitution Antenna. The cable loss (P ,the Substitution Antenna Gain
(Ga) and the Amplifier Gain (Pag) should be recorded after test.

The measurement results are obtained as described below:
Power(EIRP)=Pwmea- Pag - Pci + Ga

6. This value is EIRP since the measurement is calibrated using an antenna of known gain (2.15 dBi) and
known input power.

7. ERP can be calculated from EIRP by subtracting the gain of the dipole, ERP = EIRP -2.15dBi.

8. In order to make sure test results more clearly,we set frequency range and sweep time for difference
frequency range as follows table:

Working Subrange Sweep time
Frequency (GH2) R M (s)
0.00009~0.15 1KHz 3KHz 30
0.00015~0.03 10KHz 30KHz 10
0.03~1 100KHz 300KHz 10
GSM 850 1-2 1 MHz 3 MHz 2
2~5 1 MHz 3 MHz 3
5~8 1 MHz 3 MHz 3
8~10 1 MHz 3 MHz 3
0.00009~0.15 1KHz 3KHz 30
0.00015~0.03 10KHz 30KHz 10
0.03~1 100KHz 300KHz 10
1~-2 1 MHz 3 MHz 2
2~5 1 MHz 3 MHz 3
PCS 1900 5~8 1 MHz 3 MHz 3
8~11 1 MHz 3 MHz 3
11~14 1 MHz 3 MHz 3
14~18 1 MHz 3 MHz 3
18~20 1 MHz 3 MHz 2
TEST LIMITS

According to 24.238 and 22.917 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.

The specification that emissions shall be attenuated below the transmitter power (P) by at least 43 + 10 log
(P) dB, translates in the relevant power range (1 to 0.001 W) to -13 dBm. At 1 W the specified minimum
attenuation becomes 43 dB and relative to a 30 dBm (1 W) carrier becomes a limit of -13 dBm. At 0.001 W (0
dBm) the minimum attenuation is 13 dB, which again yields a limit of -13 dBm. In this way a translation of the
specification from relative to absolute terms is carried out.

Frequency Channel Frequency Range Verdict
Low 9KHz-10GHz PASS
GSM 850 Middle 9KHz -10GHz PASS
High 9KHz -10GHz PASS
Low 9KHz -20GHz PASS
PCS 1900 Middle 9KHz -20GHz PASS
High 9KHz -20GHz PASS




Report No.: CTA22061500202 Page 16 of 39

TEST RESULTS

Remark:

1. We were tested all refer 3GPP TS151 010.

2. EIRP=Pwnea(dBm)-Pc(dB) +Ga(dBi)

3. We were not recorded other points as values lower than limits.
4. Margin = Limit - EIRP

Note :We tested GSM and GPRS Mode,and recorded the worst case at the GSM Mode

GSM 850 Low Channel

Frequency Puiea Pcl Diatance AntGe?ma Elel‘-i:lll:§ Limit Margin Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1648.4 -30.96 3.00 3 9.58 -24.38 -13.00 11.38 H
2472.6 -36.04 3.03 3 10.72 -28.35 -13.00 15.35 H
1648.4 -29.79 3.00 3 9.68 -23.11 -13.00 10.11 V
2472.6 -38.96 3.03 3 10.72 -31.27 -13.00 18.27 V
GSM 850 Middle Channel
Ga . .
Frequency PMea Pcl . EIRP Limit Margin A\
Diatance | Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1673.2 -29.98 3.00 3 9.58 -23.40 -13.00 10.40 H
2509.8 -37.77 3.03 3 10.72 -30.08 -13.00 17.08 H
1673.2 -31.15 3.00 3 9.68 -24.47 -13.00 11.47 \Y/
2509.8 -37.81 3.03 3 10.72 -30.12 -13.00 17.12 \Y/
GSM 850 _ High Channel
Ga .. .
Frequency PMea Pcl . EIRP Limit Margin o
Diatance | Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1697.6 -31.98 3.00 3 9.58 -25.40 -13.00 12.40 H
2546.4 -37.67 3.03 3 10.72 -29.98 -13.00 16.98 H
1697.6 -30.95 3.00 3 9.68 -24.27 -13.00 11.27 \Y/
2546.4 -36.80 3.03 3 10.72 -29.11 -13.00 16.11 \Y/
GSM 1900 Low Channel
Ga Peak . .
Frequency PMea Pcl . Limit Margin R
Diatance Antenna EIRP Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
3700.4 -37.28 4.39 3 12.34 -29.33 -13.00 16.33 H
5550.6 -40.81 5.31 3 13.52 -32.60 -13.00 19.60 H
3700.4 -35.3 4.39 3 12.34 -27.35 -13.00 14.35 V
5550.6 -42.62 5.31 3 13.52 -34.41 -13.00 21.41 \Y/
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Ga - .

Frequency PMea Pcl : EIRP Limit Margin o
(MHz) (dBm) (dB) Diatance ég;cﬁ(r;néa) (dBm) (dBm) (dB) Polarization
3760.0 -36.8 4.41 3 12.34 -28.87 -13.00 15.87 H
5640.0 -40.51 5.38 3 13.58 -32.31 -13.00 19.31 H
3760.0 -37.41 4.41 3 12.34 -29.48 -13.00 16.48 V
5640.0 -39.41 5.38 3 13.58 -31.21 -13.00 18.21 V

GSM 1900 _ High Channel

Ga I .

Frequency PMea Pcl . EIRP Limit Margin o
(MHz) (dBm) (dB) Diatance éanlitr?(r:jn; (dBm) (dBm) (dB) Polarization
3819.6 -35.86 4.45 3 12.45 -27.86 -13.00 14.86 H
5729.4 -39.89 5.47 3 13.66 -31.70 -13.00 18.70 H
3819.6 -34.71 4.45 3 12.45 -26.71 -13.00 13.71 \Y
5729.4 -38.39 5.48 3 13.66 -30.21 -13.00 17.21 \Y
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4.3 Occupied Bandwidth and Emission Bandwidth

TEST APPLICABLE

Similar to conducted emissions; 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
frequencies of PCS1900 band and GSM850 band. The table below lists the measured 99% Bandwidth
and -26dBc Bandwidth.

TEST CONFIGURATION

Commmunication
EUT Splitter Tester

Attenuator

TEST PROCEDURE

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

2. The Occupied bandwidth and Emission Bandwidth were measured with Aglient Spectrum Analyzer
N9030A (peak);

Set RBW=5.1KHz,VBW=51KHz,Span=1MHz,SWT=500ms;

Set SPA Max hold and View, Set 99% Occupied Bandwidth/ Set -26dBc Occupied Bandwidth

These measurements were done at 3 frequencies, 1850.20 MHz, 1880.00 MHz and 1909.80 MHz for
PCS1900 band; 824.20MHz, 836.60 MHz and 848.80 MHz for GSM850 band. (Low, middle and high of
operational frequency range).

ok w

TEST RESULTS

GSM 850
Channel Frequenc Occupied Bandwidth Emission Bandwidth
e (EAHZ) y (99% BW) (26 dBc BW) Verdict
( MHz) ( MHz)
128 824.20 0.24840 0.3155 PASS
190 836.60 0.24569 0.3175 PASS
251 848.80 0.24927 0.3108 PASS
GSM 1900
Channel Frequenc Occupied Bandwidth Emission Bandwidth
Number (f\‘AHZ) y (99% BW) (26 dBc BW) Verdict
( MHz) (MHz)
512 1850.20 0.24810 0.3123 PASS
661 1880.00 0.24717 0.3138 PASS
810 1909.80 0.24711 0.3079 PASS
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GPRS 850
Channel Frequenc Occupied Bandwidth Emission Bandwidth
ere (ﬁAHZ) y (99% BW) (26 dBc BW) Verdict
( MH2) (MHz)
128 824.20 0.24622 0.3214 PASS
190 836.60 0.24440 0.3167 PASS
251 848.80 0.24206 0.3100 PASS
GPRS 1900
Occupied Bandwidth Emission Bandwidth
ﬁﬁ%‘g‘g Fre(mezr;cy (99% BW) (26 dBc BW) Verdict
(MHz) (MH2)
512 1850.20 0.24314 0.3119 PASS
661 1880.00 0.24510 0.3165 PASS
810 1909.80 0.24719 0.3168 PASS
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GSM 850

GPRS 850

-
[ Keysight Spectrum Anshyzer - Occupied BW
RL

Center Freq: 24.200000 MHz
or- Trig: Free Run
#Atten: 40 dB

Center Freq 824.200000 MHz

#IFGain:Low

Ref 35.00 dBm

[Center 824.2 MHz

#Res BW 5.1 kHz #VBW 15 kHz

Occupied Bandwidth Total Power

248.40 kHz
-1.056 kHz
315.5 kHz

Transmit Freq Error
x dB Bandwidth

% of OBW Power
xdB

05:35:49 P Jun 17, 202
Radio Std: None

AvglHold: 100100

Radio Device: BTS

#Sweep 100 ms;

40.7 dBm

99.00 %
-26.00 dB

STATUS

-
[ Keysight Spectrum Anatyzes - Occupied BW
RL R

Center Freq 824.200000 MHz

#IFGain:Low

Ref 35.00 dBm

,,_;._..»-ﬂ-“"\‘

[Center 824.2 MHz
#Res BW 5.1 kHz

Occupied Bandwidth

> Trig: Free Run

Center Freq: $24.200000 MHz

#Atten: 40 dB

#VBW 15 kHz

Total Power

246.22 kHz

Transmit Freq Error
x dB Bandwidth

-668 Hz
321.4 kHz

% of OBW Power
xdB -

07:35:32 P Jun
Radio Std: None

AvglHold: 100100

Radio Device: BTS

#Sweep 100 ms;

41.0 dBm

99.00 %
26.00 dB

STATUS

[ Keysight Spectrum Anabyzes - Occupied BW
AL [

Center Freq 836.600000 MHz

#IFGain:Low

Center Freq: 836.600000 MHz
v Trig: Free Run
#Amen: 40 4B

Ref Offset 1159 dB
Ref 35.00 dBm

A Ry

#/BW 15 kHz
Occupied Bandwidth
245.69 kHz

1.513 kHz
317.5 kHz

Total Power

Transmit Freq Error

x dB Bandwidth

% of OBW Power
xdB

05:36:12 PM Jun 17, 2022
Radio Std: None

Avg|Hold: 100/100

Radio Device: BTS

CenterFreq
836.600000 MHz

41.1 dBm

99.00 %
-26.00 dB

Celrer Freq 836.600000 MHz

#IFGain:Low

Ref Offset 1159 dB
Ref 35.00 dBm

[Center 836.6 MHz
HRes BW 5.1 kHz

Occupied Bandwidth

v Trig: Free Run

Center Freq: 36.600000 MHz

#Atten: 40 dB

*.r»rm,ﬂ' .,
o

#/BW 15 kHz

Total Power

244.40 kHz

Transmit Freq Error

x dB Bandwidth

232 Hz
316.7 kHz

% of OBW Power
xdB

07:35:54 PM Jun 20,
Radio Std: None

Avg|Hold: 100/100

Radio Device: BTS

41.2 dBm

99.00 %

-26.00 dB

CenterFreq
836.600000 MHz

—
[ Keysight Spectrum Anshyzer - Occupied BW
RL

Center Freq 848.800000 MHz

#IFGain:Low

Center Freq: 848800000 MHz
™ Trig: FreeRun
#Amen: 40 4B

Ref Offset 1159 dB
Ref 35.00 dBm

M
i
e

#VBW 15 kHz

Total Power

Occupied Bandwidth

249.27 kHz
2.193 kHz
310.8 kHz

Transmit Freq Error

x dB Bandwidth

% of OBW Power
xdB

PMJun 17, 2022
Std: None

Avg|Hold: 100/100

Radio Device: BTS

41.0 dBm

99.00 %
-26.00 dB

STATUS

—
[ Keysight Spectrum Anatyzes - Occupied BW
RL []

Center Freq 848.800000 MHz

#IFGain:Low

Ref Offset 1159 dB
Ref 35.00 dBm

[Center 848.8 MHz
HRes BW 5.1 kHz

Occupied Bandwidth

Center Freq: £48.800000 MHz
™ Trig: FreeRun
#Amen: 40 4B

#/BW 15 kHz

Total Power

242.06 kHz

Transmit Freq Error

x dB Bandwidth

108 Hz
310.0 kHz

% of OBW Power
xdB

07:36:17 P Jun
Radio Std: None

Avg|Hold: 100/100

Radio Device: BTS

41.5 dBm

99.00 %

-26.00 dB

STATUS

Channel 251
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GSM 1900

GPRS 1900

-

[ Keysight Spectrum Anshyzer - Occupied BW
AL 01:23:18 P Jun

Radio Std: None

Center Freq: 1850200000 GHz
> Trig: Free Run Avg|Hold: 1001100
#Atten: 40 dB

Center Freq 1.850200000 GHz

#IFGain:Low Radio Device: BTS

Ref 35.00 dBm
Mg

i Y

b “.‘,.»r‘m!' s

[Center 1.85 GHz

#Res BW 5.1 kHz #VBW 15 kHz #Sweep 100 ms;

Occupied Bandwidth Total Power 37.9 dBm

248.10 kHz
Transmit Freq Error 141 Hz
x dB Bandwidth

% of OBW Power
3123 kHz xdB

99.00 %
-26.00 dB

usc STATUS

-
[ Keysight Spectrum Anatyzes - Occupied BW
RL R

Ref 35.00 dBm

#Res BW 5.1 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Center Freq 1.850200000 GHz

#IFGain:Low

> Trig: Free Run

i 5 08:12:53 P Jun
Center Freq: 1.850200000 GHz Radio Std: None
Avg|Held: 100/100

#Atten: 40 dB

#VBW 15 kHz

Total Power 38.6 dBm

243.14 kHz

504 Hz % of OBW Power
311.9 kHz xdB

99.00 %
-26.00 dB

STATUS

Radio Device: BTS

#Sweep 100 ms;

[ Keysight Spectrum Anabyzes - Occupied BW
AL [

Center Freq 1.880000000 GHz

#IFGain:Low

I 3 i 01:23:40 PM Jun 20, 202
Center Freq: 1.880000000 GHz Radio Std: None

v Trig: Free Run Avg|Hold: 100/100
#Amen: 40 4B

Radio Device: BTS

Ref Offset 13.67 dB
Ref 35.00 dBm

#VBW 15 kHz

Occupied Bandwidth Total Power 38.0 dBm

247.17 kHz
Transmit Freq Error -742 Hz
x dB Bandwidth

% of OBW Power
313.8 kHz xdB

99.00 %
-26.00 dB

1.880000000 GHz|

Channel 512

== [ Keysight Spectrum Anahyzes - Occupied BW
R 0

Ref Offset 13.67 dB
Ref 35.00 dBm

CenterFreq

Occupied Bandwidth

Transmit Freq Error

x dB Bandwidth

Center Freq 1.880000000 GHz

#IFGain:Low

v Trig: Free Run

[ A A n
i \

i : 08:13:15 PM Jun 20,
Center Freq: 1.880000000 GHz Radio Std: None
Avg|Hold: 100/100
#Atten: 40 dB

g

#/BW 15 kHz

Total Power 38.6 dBm

245.10 kHz

1.471 kHz
316.5 kHz xdB

% of OBW Power 99.00 %

-26.00 dB

Radio Device: BTS

CenterFreq
1.880000000 GHz

01:24:02 PM Jun

s
[ Keysight Spectrum Analyzer - Occupied B
RL N
Center Freq: 1.909800000 GHz Radio Std: None

Center Fre -7 1.909800000 GHz .
- Trig: FreeRun Avg|Hold: 100100
WFGainlow  HAtten: 40dB

Radio Device: BTS

Ref Offset 13.79 dB.
Ref 35.00 dBm

m A.\NJ‘""'*"‘ MR,
e k|

by,

#VBW 15 kHz

Total Power 38.6 dBm

Occupied Bandwidth

247.11 kHz
Transmit Freq Error 174 Hz
x dB Bandwidth

% of OBW Power
307.9 kHz x dB

99.00 %
-26.00 dB

juse 'STATUS.

1909800000 GHz|

—
[ Keysight Spectrum Anatyzes - Occupied BW
RL []

Ref Offset 13.79 dB
Ref 35.00 dBm

Center Freq|

Occupied Bandwidth
247.19 kHz
-1.454 kHz
316.8 kHz xdB

Transmit Freq Error

x dB Bandwidth

Center Freq 1.90980000 GHz

e~ Trig: FreeRun
HIFGain:Low

NSE:P 08:13:38 PM Jun
Center Freq: 1509800000 GHz Radio Std: None
Avg|Hold: 100/100

#Atten: 40 dB

#/BW 15 kHz

Total Power 38.6 dBm

% of OBW Power 99.00 %

-26.00 dB

STATUS

Radio Device: BTS

CenterFreq
1.909800000 GHz

Channel 810
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4.4 Band Edge Complicance

TEST APPLICABLE

During the process of testing, the EUT was controlled via Aglient Digital Radio Communication tester
(CMW500) to ensure max power transmission and proper modulation.

TEST CONFIGURATION

Communication
EUT Splitter Tester
Afttenuator Spectrum Analyzer

TEST PROCEDURE

The EUT was set up for the max output power with pseudo random data modulation;
The power was measured with Aglient Spectrum Analyzer N9O30A,;

PoNPE

Set RBW=5.1KHz,VBW=51KHz,Span=3MHz,SWT=300ms, Dector: RMS;
These measurements were done at 3 frequencies, 1850.20 MHz, 1880.00 MHz and 1909.80 MHz for

PCS1900 band; 824.20 MHz, 836.60 MHz and 848.80 MHz for GSM850 band. (bottom, middle and top of

operational frequency range).

TEST RESULTS

GSM 850
Measurement Results .
Channel Frequency Limit .
Frequency Values Verdict
Number (MHz) (MH2) (dBm) (dBm)
128 824.20 823.982 -21.049 -13.00 PASS
251 848.80 849.026 -19.271 -13.00 PASS
GSM 1900
Measurement Results L
Channel Frequency Limit .
Frequency Values Verdict
Number (MHz) (MH2) (dBm) (dBm)
512 1850.20 1850.004 -21.079 -13.00 PASS
810 1909.80 1910.020 -21.720 -13.00 PASS
GPRS 850
Measurement Results .
Channel Frequency Limit .
Frequency Values Verdict
Number (MHz) (MH2) (dBm) (dBm)
128 824.20 823.980 -20.415 -13.00 PASS
251 848.80 849.020 -18.914 -13.00 PASS
GPRS 1900
Measurement Results -
Channel Frequency Limit .
Frequency Values Verdict
Number (MHz) (MH2) (dBm) (dBm)
512 1850.20 1849.970 -22.021 -13.00 PASS
810 1909.80 1910.024 -23.099 -13.00 PASS
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GSM 850

Agilont Spectrum Analyzer - Swepl SA
o FL G e
Center Freq 824.000000 MHz

PHO: Wide ——
IFGain:Low

Trig: Frae Run
#Amen: 40 dB

AvglHold: 1011

Ref Offset 966 dB
Ref 30.00 dBm

Center 824.000 MHz

#Res BW 5.1 kHz #VBW 15 kHz*

#Avg Type: RMS

0

STATUS

Span 2.000 MHz

#Sweep 10.00 s (1001 pts)

Agilont Spectrum Analyzer - Swepl SA
0 KL 7

Center Freq 824.000000 MHz
IFGain:Low

Ref Offset 966 dB
Ref 30.00 dBm

s
et

Center 824.000 MHz
#Res BW 5.1 kHz

PHO: Wide ——

#VBW 15 kHz*

GPRS 850

#Avg Type: RMS

Trig: Frae Run AvglHold: 10/10

#htten: 40 dB

Span 2.000 MHz
#Sweep 10.00 s (1001 pts))

STATUS

Frequency

Agilent Spectrum Analyzer - Swept SA
TN G i
Center Freq 849.000000 MHz
g e TWe o Trig:Free Run
IFGainLow  #Atten: 40 dB

AvglHold: 10/10

Ref Offset 9.76 dB
Ref 30.00 dBm

o~
s
e

Center 849,000 MHz

#Res BW 5.1 kHz #VBW 15 kHz*

#Avg Type: RMS

Span 2.000 MHz
#Sweep 10.00 s (1001 pts),

Agilent Spectrum Analyzer - Swept SA
L ;

Center Freq 849.000000 MHz
IFGain:Low

Ref Offset 9.76 dB
Ref 30.00 dBm

JUASr

bressseet

Center 849,000 MHz
#Res BW 5.1 kHz

Trig: Free Run
#Atten: 40 dB

BHO: Wide ~~

#VBW 15 kHz*

#Avg Type: RMS
AvglHold: 10/10

Span 2.000 MHz
#Sweep 10.00 s (1001 pts),

US|

Frequency

Channel 251
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GSM 1900

B ient Spectrum Anayzer - Smept 5

o FL 7 r
Center Freq 1.850000000 GHz i
PNO: Wide —+— 1ig:Free Run
IFGaLow  #Atten: 40 dB

#Avg Type: RMS
AvglHold: 10/10

Ref Offset 1166 dB
Ref 30.00 dBm

Hinpamannir it S

Span 2.000 MHz
#Sweep 10.00 s (1001 pts))

STATUS

Center 1.850000 GHz

#Res BW 5.1 kHz #VBW 15 kHz*

1.860000000 GHz|

GPRS 1900

B ghontSpecirum Anaiycer - Swept5A

X FL G r

Center Freq 1.850000000 GHz

PNO: Wide —»—
IFGain:Low

#Avg Type: RMS

Frequency
AvglHold: 10/10

Trig: Frae Run
#Amen: 40 dB

Ref Offset 1166 dB
Ref 30.00 dBm

CenterFreq

W"rl
i
e T i
et

bttt st

Span 2.000 MHz
#Sweep 10.00 s (1001 pts))

STATUS

Center 1.850000 GHz

#Res BW 5.1kHz #VBW 15 kHz*

Agilent Spectrum Analyzer
T :

Center Freq 1.91000000 GHz
PHO:

IFGal

#Aug Type: RMS
o Trig: Free Run AvglHeld: 1610

#Atten: 40 dB

Ref Offset 11.67 dB
Ref 30.00 dBm

E——

Agilent Spectrum Analyzer - Swopt 5A
T 7

Center Freq 1.91000000 GHz
Foainow

#Avg Type: RMS

o oa Trig:Free Run AvglHold: 10/10

#Atten: 40 dB

Ref Offset 11.67 dB
Ref 30.00 dBm

Center Freq|
1.810000000 GHz|

StartFreq
1.809000000 GHz|

StopFreq|

1.911000000 GHz|

CF Step

Span 2.000 MHz
#Sweep 10.00 5 (1001 pts),

Center 1.910000 GHz

#Res BW 5.1 kHz #VBW 15 kHz"

A s, |

Span 2.000 MHz
#Sweep 10.00 s (1001 pts),

US|

Center 1.910000 GHz

#Res BW 5.1 kHz #VBW 15 kHz*

Frequency

Channel 810
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4.5 Spurious Emssion on Antenna Port

TEST APPLICABLE

The following steps outline the procedure used to measure the conducted emissions from the EUT.

1. Determine frequency range for measurements: From CFR 2.1057 the spectrum should be investigated
from the lowest radio frequency generated in the equipment up to at least the 10" harmonic of the carrier
frequency. For the equipment of PCS1900 band, this equates to a frequency range of 9 KHz to 19.1 GHz,
data taken from 9 KHz to 25 GHz. For GSM850, data taken from 9 KHz to 9 GHz.

2. The sweep time is set automatically by instrument itself. That should be the optimal sweep time for the
span and the RBW. If the sweep time is too short, that is sweep is too fast, the sweep result is not
accurate; if the sweep time is too long, that is sweep is too low, some frequency components may be lost.
The instrument will give an optimal sweep time according the selected span and RBW.

3. The procedure to get the conducted spurious emission is as follows:

The trace mode is set to MaxHold to get the highest signal at each frequency;
Wait 25 seconds;
Get the result.

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

emissions testing.

TEST CONFIGURATION

Comimunication
]:[_IT lli:;I.'-'lllt"'f-‘]'. Tester
Attenuator — | Spectrum Analyzer

TEST PROCEDURE

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

2. The power was measured with Agilent Spectrum Analyzer N9O30A (peak);

3. These measurements were done at 3 frequencies, 1850.20 MHz, 1880.00 MHz and 1909.80 MHz for
PCS1900 band; 824.20 MHz, 836.60 MHz and 848.80 MHz for GSM850 band. (Low, middle and high of
operational frequency range).

TEST LIMIT

Part 24.238 and Part 22.917 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.

The specification that emissions shall be attenuated below the transmitter power (P) by at least 43 + 10 log
(P) dB, translates in the relevant power range (1 to 0.001 W) to -13 dBm. At 1 W the specified minimum
attenuation becomes 43 dB and relative to a 30 dBm (1 W) carrier becomes a limit of -13 dBm. At 0.001 W (0
dBm) the minimum attenuation is 13 dB, which again yields a limit of -13 dBm. In this way a translation of the
specification from relative to absolute terms is carried out.

TEST RESULTS

Note:We tested GSM and GPRS mode and recorded the worst case at the GSM mode.
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45.1 For GSM 850Test Results

A. Test Verdict

Tecsr;[a'\r/]lﬁgle/ Fre(:&l:_g;cy Frequency Range (Ia'énr:;[) Verdict
30MHz -1GHz -13.00 PASS
1GHz-10GHz -13.00 PASS
30MHz -1GHz -13.00 PASS
1GHz-10GHz -13.00 PASS
30MHz -1GHz -13.00 PASS
1GHz-10GHz -13.00 PASS

Note:
1. In general, the worse case attenuation requirement shown above was applied.
2.”---" means that the emission level is too low to be measured or at least 20 dB down than the limit.

B. Test Plots
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Test Mode: GSM

[ Keysight Spectrum Anslyzer - Swept 54

= Keysight - Swept 54 =
Center Freq 15.075000 MHz #Avg Type: RMS m

TRO: fast -~ Trig: FreeRun Avg|Hold: 20120
IFGain:Low #Atten: 30 dB

THE Iy

Center Freq 79.500 kHz . #Avg Type: RS
ENO: Wide —+- Trig: Free Run AvglHold: 20/20
IFGain-Low #Atten: 20 dB

Ref Offset7.21 B Mkr1 11.382 9 kHZ I\'Ik7r1 18? 8 kH

Ref 0.00 dBm -56.432 dBm

Ref Offset7.21 dB
Ref 20.00 dBm

Center Freq|
79,500 kHz,

StartFreq|
9.000 kHz|

StopFreq
150,000 kHz|

l

CFStep
14,100 kHz|

v

i

‘Wﬂ"v"'a’h;f'*‘-..'

Stop 30.00 MHz

I Stop 150.00 kHz 5 Lin}
#Res BW 1.0 khz #VBW 3.0 kHz s (10001 pts|
y &TaTUS| 1 DC Coupled

#VBW 100 kHz Sweep 32.00 ms (10001 pts|
| sTAaTUS | DC Coupled
9KHz-150KHz 150KHz-30MHz

o Keysight - Swept SA =

5500000000 GHz #Avg Type: RMS
PH

rFast —»r- Trig: FreeRun AvglHold: 20120
IFGaindow  H#Atten: 30 dB

[ Keysight Spectrum Anslyzer - Swept 54
RL

515.000000 MHz . #Avg Type: RMS
NO: Fast ~»— 171g: Free Run Avg|Hold: 20/20
IFGaln:Low #Arten: 40 dB

Ref Offset 1194 dB

Mkr2 719.70 MHz|
- Ref 30.00 dBm

Ref Offset 7.78 dB .695 dBm

Ref 35.00 dBm

Center Freq|
516.000000 MHz

StartFreq|
30.000000 MHz |

StopFreq
1.000000000 GHz

CF Step.
87.000000 MHz |

Aute Man

Freq Offset
0Hz

Scale Type

Stop 00 GHz
#VBW 300 kHz Sweep 94.00 ms (30001 pts)

Stop 10.000 GHz
#VBW 3.0 MHz #Sweep 3.000 s (30001 pts|

30MHz~1GHz 1GHz ~10GHz

[ Keysight Spectrum Anslyzer - Swept SA
AL 4

rN 2 - A
#Avg Type: RMS Center Freq 15.075000 MHz . #Avg Type: RMS
79.500 KHz PNO: Wide ~—+- Trig: Free Run Au;fnu{rza.‘zn T 'PNO: Fast ~+- 17ig: FreeRun Avg|Hold: 2020 L
IFGain:Low #Amen: 20 dB IFGain:Low #Atten: 30 dB 0
Mkr1 9.423 0 kHz FE——— Mkr1 150.0 kH
f 21
Rer 0,00 dBm- -55.902 dBm + Ref 20.00 dBm -46.511 dBm

Center Freq|
79,500 kHz,

StartFreq|
9.000 kHz|

StopFreq
160,000 kHz

CF Step,
14,100 kHz|

.‘"""d‘l‘l‘rl‘“l*"".'l‘lﬁ“f"‘i“'i t

Stop 150.00 kHz |5 Lin X Stop 30,00 MHz
#VBW 3.0 kHz s (10001 pts; #/BW 100 kHz Sweep 32.00 ms (10001 pts|
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45.2 For GSM 1900 Test Results

A. Test Verdict
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Tgsr;[a'\r/]lggle/ Fre(llc\l/ll:_g;cy Frequency Range (Ia'énr:) Verdict
30MHz -8GHz -13.00 PASS
8GHz-20GHz -13.00 PASS
30MHz -8GHz -13.00 PASS
8GHz-20GHz -13.00 PASS
30MHz -8GHz -13.00 PASS
8GHz-20GHz -13.00 PASS

Note:
1. In general, the worse case attenuation requirement shown above was applied.
2.”---" means that the emission level is too low to be measured or at least 20 dB down than the limit.

B. Test Plots




Report No.: CTA22061500202

Page 30 of 39

Test Mode:

GSM

[ Keysight Spectrum Anslyzer - Swept SA
Th Iy
Center Freq 79.500 kHz

#Avg Type: RMS Frequency
PNO: Wide ~+— 171g: Free Run Avg|Hold: 20/20

IFGain-Low #Atten: 20 dB

Ref Offset 7.21 dB

Mkr1 10.353 6 kHz
Ref 0.00 dBm -57.247d

Al
L i
Y rﬂ.’lﬂ“m"’

Start 9.00 kHz
#Res BW 1.0 kHz

Stop 150.00 kHz
Sweep 135.3 ms (10001 pts)|

sTATUS, 1 DC Coupled

#VBW 3.0 kHz

= Koy Analyzes - Swept SA
A

Center Freq 15.075000 MHz

PNO: Fast
IFGain:Low

Ref Offset 7.21 dB
Ref 20.00 dBm

Start 0.15 MHz
#Res BW 30 kHz

#Avg Type: RMS

- Trig: Free Run Avg|Hold: 20120

#Atten: 30 dB

Stop 30.00 MHz
Sweep 32.00 ms (10001 pts)

1. DC Coupled

#VBW 100 kHz

9KHz-150KHz

150KHz-30MHz

[ Keysight Spectrum Anslyzer - Swept 54 =
RL

Center Freq 515.000000 MHz #Avg Type: RMS

Toet e Trig: Free Run AvglHold: 20/20

IFGain:Low #Amen: 30 d8
28
Ref Offset 7.78 dB Mkr1 _9;..
Ref 27.78 dBm b

Center Freq|
516.000000 MHz

Start 0.0300 GHz
#Res BW 1.0 MHz

Stop 1.0000 GHz
Sweep 2.000 ms (30001 pts)|

#VBW 3.0 MHz

= Anahyzer - Swept 54

9.500000000 GHz
P

Ref Offset 11.94 dB
Ref 30.00 dBm

Start 1.000 GHz
#Res BW 1.0 MHz

Fast ~+-
IFGain:Low

#Avg Type: RMS
Trig: Free Run AvglHold: 20120

#Atten: 30 dB o
Mkr2 16.563 5 GHz
-29.311 dBm

Stop 18.000 GHz |
#Sweep 3.000 s (30001 pts)

#VBW 3.0 MHz

30MHz~1GHz

1GHz ~18GHz




