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DECLARATION OF REPORT

1. The device has been tested by ATBL, and the test results show that the equipment under test
(EUT) is in compliance with the requirements of 47 CFR Part 2, Part 24E, Part 22H,27L. And it is

applicable only to the tested sample identified in the report.

2. This report shall not be reproduced except in full, without the written approval of ATBL, this
document only be altered or revised by ATBL, personal only, and shall be noted in the revision of the
document.

3. The general information of EUT in this report is provided by the customer or manufacture, ATBL
is only responsible for the test data but not for the information provided by the customer or
manufacture.

4. The results in this report is only apply to the sample as tested under conditions. The customer
or manufacturer is responsible for ensuring that the additional production units of this model have the

same electrical and mechanical components.
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1. GENERAL DESCRIPTION
1.1. Applicant

Name . Shenzhen DOOGEE Hengtong Technology CO.,LTD

B, 2/F, Building A4, Silicon Valley Power Digital Industrial Park, No.22,Longhua New

Address District Shenzhen China

1.2. Manufacturer

Name . Shenzhen DOOGEE Hengtong Technology CO.,LTD
B, 2/F, Building A4, Silicon Valley Power Digital Industrial Park, No.22,Longhua New

Addizs District Shenzhen China
1.3. Factory
Name . Shenzhen DOOGEE Hengtong Technology CO.,LTD
Address B, 2/F, Building A4, Silicon Valley Power Digital Industrial Park, No.22,Longhua New

District Shenzhen China
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1.4. General Information of EUT

Test Sample 202512024007
Product Name: Smart Phone
Brand Name DOOGEE
Model Name S300 Plus
S300,S300 Pro,S300 Plus Thermal,S300 Ultra,S300 Max,
Series Model S300 Pro Max,V MAX 2 ,V MAX 2 Pro,V Max 2 Plus,V Max 2 Ultra,

V Max 2 SE

Model Difference

Only the model name, appearance color, and memory different.

Hardware Version:

M1805-MUB-V3-BOM1

Software Version:

DOOGEE-S300 Plus-EEA-Android15.0-20251213

Support Networks:

WCDMA, HSDPA, HSUPA

Frequency Bands:

>XJUMTS FDD Band Il < UMTS FDD Band IV
>XIUMTS FDD Band V (U.S. Bands)
[ JUMTS FDD Band | [_]|UMTS FDD Band VIII (Non-U.S. Bands)

Type of Modulation:

BPSK,QPSK Modulation For WCDMA/HSDPA/HSUPA

Frequency Range:

WCDMA Band II: 1852.4MHz-1907.6 MHz

WCDMA Band IV: 1710MHz-1755MHz

WCDMA Band V: 826.4-846.6 MHz

o , WCDMA Band Il 4AM18F9W
Emission Designator:
WCDMA Band IV: 4M15F9W
WCDMA Band V: 4M17FOW
Antenna Type: FPC Antenna

Antenna gain:

WCDMA [1:1.39dBi | WCDMA IV:-0.58dBi | WCDMA Band V:-2.0dBi

Power supply

DC 7.7V

Input:AC100-240V~50/60Hz 2.2A Max
Output:5.0V=3.0A 15.0W;9.0V=3.0A 27.0W;12.0V=3.0A

Adapter 36.0W;15.0V=3.0A 45.0W;20.0V=5.0A 100.0W
PPS:3.3-20.0V=6.0A
Power:120W Max

Battery DC 7.7V 11000mAh

SIM Card Description:

The prototype supports dual cards

Connecting I/0 Port(s)

Refer to the remark below.

Remark:

The above information of EUT was declared by manufacturer. Please refer to the specifications or

user’s manual for more detailed description.
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1.5. Environmental conditions

Normal Temperature(NT): 25°C

Temperature High Temperature(HT): 55°C

Low Temperature(LT): -10°C

Normal Voltage(NV): 7.7V

Voltage High Voltage(HV): 7.32V

Low Voltage(LV): 8.47V

. Relative Humidity 55 %
Air Pressure 101 kPa

1.6. Modification of EUT

No modifications are made to the EUT during all test items.

1.7. Laboratory Information

Company Name : | Shanghai ATBL Technology Co., Ltd.

Building 8,No.160 Basheng Road, Waigaogiao Free Trade Zone,
Pudong New Area, Shanghai

Telephone ;| +86(0)21-51298625

Address

FCC-Registration Number | :| 485917

Designation Number :| CN1306
A2LA Number 1| 6184.01
CNAS Number :| CNAS L14531

ISED Designation Number | :| 27371

CAB identifier :| CNO116

1.8. Applicable Standards

According to the specifications of the manufacturer, the EUT must comply with the requirements
of the following standards:

47 CFR Part 2, 22(H), 24(E), 27(L)

ANSI C63.26-2015

FCC KDB 971168 D01 Power Meas License Digital Systems v03r01
Remark:

All test items were verified and recorded according to the standards and without any deviation

during the test.
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2. TEST CONFIGURATION OF EQUIPMENT UNDER TEST

2.1. Test Mode

RF Channel
Band Tx/Rx Frequency - s
Low(L) Middle(M) High(H)
Channel Channel
WCDMA band TX 4132 4182 Channel 4233
v (824 MHz ~ 849 MHz)
826.4 MHz 836.4 MHz 846.6 MHz
RF Ch I
Band Tx/Rx Frequency - Ll ;
Low(L) Middle(M) High(H)
Channel Channel 9400 Channel
WCDMA Band >
“ (1850 MHz-1910 MHz) L o
1852.4 MHz 1880.0 MHz 1907.6 MHz
RF Ch |
Band Tx/Rx Frequency - yne -
Low(L) Middle(M) High(H)
Channel Channel Channel
WCDMA Band X
& (1710 MHz-1755 MHz) 1312 1412 1513
1712.4 MHz 1732.4 MHz 1752.6 MHz

Pre-scan all bandwidth and RB, find worse case mode are chosen to the report, the worse mode
applicability and tested channel detail as below:

Band Radiate Conducted
d
WCDMA Band
VIV - RMC 12.2kbps Link RMC 12.2kbps Link

The device supports MPR to solve linearity issues (ACLR or SEM) due to the higher peak-to average
ratios (PAR) of the HSUPA signal. This prevents saturating the full range of the TX DAC inside of
device and provides a reduced power output to the RF transceiver chip according to the Cubic Metric
(a function of the combinations of DPDCH, DPCCH, HS-DPCCH, E-DPDCH and E-DPCCH).

When E-DPDCH channels are present the beta gains on those channels are reduced firsts to try to get
the power under the allowed limit. If the beta gains are lowered as far as possible, then a hard limiting
is applied at the maximum allowed level.

The SW currently recalculates the cubic metric every time the beta gains on the E-DPDCH are
reduced. The cubic metric will likely get lower each time this is done .However, there is no reported
reduction of maximum output power in the HSUPA mode since the device also provides a compensate
for the power back-off by increasing the gain of TX_AGC in the transceiver (PA) device.

The end effect is that the DUT output power is identical to the case where there is no MPR in the
device.
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2.2. Summary of Test Results

Conducted Test for Band II:

Item | Test Description FCC Rules Result

1 Occupied Bandwidth §2.1049 Pass
Band Edge / Spurious and

2 Harmonic §2.1051,524.238(a) Pass
Emissions at Antenna Terminal

5 Conducted Output Power §2.1046 Pass

6 Freq.uency stability / variation of §2.1055.524.235 Pass
ambient temperature

7 Peak- to- Average Ratio §24.232(d) Pass

Conducted Test for Band V:

Item | Test Description FCC Rules Result

1 Occupied Bandwidth §2.1049 Pass
Band Edge / Spurious and

2 Harmonic §2.1051,822.917(a) Pass
Emissions at Antenna Terminal

5 Conducted Output Power §2.1046 Pass

6 Freq_uency stability / variation of §2.1055. § 22.355 Pass
ambient temperature

Conducted Test for Band IV

ltem | Test Description FCC Rules Result

1 Occupied Bandwidth §2.1049 Pass
Band Edge / Spurious and

2 Harmonic §2.1051,827.53 Pass
Emissions at Antenna Terminal

5 Conducted Output Power §2.1046 Pass

6 Freq.uency stability / variation of §2.1055.527.54 Pass
ambient temperature

7 Peak- to- Average Ratio §27.50 Pass
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Radiated Test:
Item Test Description FCC Rules Result
1 Effective Radiated Power §22.913(a)(5) Pass
2 Equivalent Isotropic Radiated Power §24.232(c)/§27.50(d)(4) Pass
3 Radiated Spurious and Harmonic §§22.917(a), §24.238(a), Pass
Emissions §27.53(h)

2.3. Connection Diagram of Test System

Monopole
Antenna

o

EsEsEEEEEnnmN = CMW300

Attenuator

Temperature Chamber

Variable AC Power Supply

Power Analyzer

PC

Remarks:

The Signal Analyzer could be connected to a Monopole antenna or directly connected to the EUT,
if the EUT has already employing an antenna connector.

2.4. Support Unit used in test configuration and system

NO. Unit Brand Model Description
1 - i

Page 10 of 50




Report No.:SHATBL2512025W06

AT3L

2.5. Equipment List

2.5.1. For Conducted Test

Kind of Equipment Manufact Type No. Serial No. Callbrgted Callbratgd Cal.
urer until due until Interval
Powerrzzgse?"card Cesheng | smu 1003 | 16100054SN016 | 2025.03.19 | 2026.03.18 1 year
Adjustable Attenuator Agilent 8494B MY42144015 2025.07.28 | 2026.07.27 1 year
Adjustable Attenuator Agilent 8496B MY42143776 2025.07.28 | 2026.07.27 1 year
Environnigntal Tegj KSON | 1HS-B6C- 9159K 2025.03.17 | 2026.03.16 | 1 year

Chamber 150
Signal analyzer Keysight N9020A MY50510136 2025.07.18 | 2026.07.17 1 year
Vector signal generator Agilent N5182A MY48180764 2025.07.18 | 2026.07.17 1 year
Analog signal generator | Keysight N5182B MY57300196 2025.07.18 | 2026.07.17 1 year
Wjdeband radio R&S CMW500 101331 2025.07.28 | 2026.07.27 | 1 year
communication tester

Switch Box Cesheng smu 1003 | WCS20221215 | 2025.03.19 | 2026.03.18 1 year
Thermometer DelLi N/A N/A 2025.08.01 | 2026.07.31 1 year

Test Software Cesheng WC?\]'WC N/A N/A N/A N/A
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2.5.2. For Radiated Spurious Emission

Kind of Equipment Manufact Type No. Serial No. Callbrgted Callbratgd Cal.
urer until due until Interval
Signal analyzer Agilent N9020A MY50200811 2025.03.17 | 2026.03.16 1 year
o JPA0118-5 | 1910001800055
Amplifier JPT 5-303A 000 2025.03.24 | 2026.03.23 1 year
Amplifier JpT | JPACIOMT | 2101010003500 | 50250347 | 2026.03.16 | 1 year
Antenna/Turn table Controller Brilliant N/A N/A N/A N/A N/A
Loop Antenna(9kHz-30MHz) Daze ZN30900C 20077 2025.05.13 | 2026.05.12 1 year
. SCHWAR VULB
Bilog Antenna ZBECK 9168 01174 2025.05.20 | 2026.05.19 1 year
SCHWAR BBHA
Broad-band Horn Antenna ZBECK 9120D 02334 2025.05.20 | 2026.05.19 1 year
Horn Antenna CE/)VIVIIE-RPO PAM-1840 10100008 2025.07.27 | 2026.07.26 1 year
Thermometer DelLi N/A N/A 2025.08.01 | 2026.07.31 1 year
Test Software FALA EMC-RIry N/A N/A N/A N/A
er4A2)
N(gleband radio jommupiggten | Res CMWS500 101331 2025.07.28 | 2026.07.27 | 1 year
Spectrum analyzer R&S FSV40-N 101761 2025.07.28 | 2026.07.27 1 year
Vector signal generator Keysight N5182B MY50200811 | 2025.07.28 | 2026.07.27 1 year
Alternative Horn Antenna Schwepzb BEFIA 2802 2025.07.28 | 2026.07.27 1 year
eck 9120D
EZSVFU
Filter Box XingBo 1&EZSV N/A N/A N/A
FU2
Substitute antenna SCHWAR VULB
Bilog Antenna ZBECK 9168 1449 2025.05.20 | 2026.05.19 1 year
Substitute antenna SCHWAR BBHA
Broad-band Horn Antenna ZBECK | 9120D 2659 2025.05.00° | 20jQOR19 | - year
2.5.3. For AC Power-Line Conducted Emission
Klpd of Manufact Type No. Serial No. Callbrgted Callbratgd due Cal. Interval
Equipment urer until until
EMI Test Receiver R&S ESPI 100679 2025.03.17 2026.03.16 1 year
LISN R&S ENV216 101300 2025.03.17 2026.03.16 1 year
LISN R&S ENV216 100333 2025.03.17 2026.03.16 1 year
CE Cable Ch;‘(ﬁ_]”ggce 2M EMI0014 N/A N/A N/A
Temperature & Deli Deli EMIO015 2025.08.01 2026.07.31 1 year
Humidity
EZ-EMC(Ve
Testing Software FALA r.EMC-CON EMI0044 N/A N/A N/A
3A1.1)
Wideband radio
communication R&S CMW500 101331 2025.07.28 2026.07.27 1 year
tester
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2.6. Measurement Uncertainty

The reported uncertainty of measurement ytU, where expended uncertainty U is based on a
standard uncertainty multiplied by a coverage factor of k=2, providing a level of confidence of

approximately 95 %.

No. Item Uncertainty

1 Occupied Channel Bandwidth +4%

2 Transmitter power conducted +0.56 dB
3 Transmitter power Radiated +2.20 dB
4 Conducted spurious emission 1+1.60 dB
5 Radiated spurious emission +2.20 dB
6 Temperature +0.6°C
7 Humidity +2%

8 DC and low frequency voltages 1+0.05%
9 Radio frequency error +3x108
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3. TEST RESULT

3.1. Conducted Output Power
3.1.1. Test Setup

= b &)

System Simulator EUT

3.1.2. Test Procedures

The testing follows ANSI C63.26 Section 5.2.

The transmitter output port was connected to the system simulator.
Set EUT at maximum power through the system simulator.

Select lowest, middle, and highest channels for each band and different modulation.

S, W NTg

Measure and record the power level from the system simulator.

3.1.3. Test Result
Please refer to the Appendix G1.
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3.2. Effective Radiated Power and Effective Isotropic Radiated Power

3.2.1. Test Limit
This is the test for the maximum radiated power from the EUT:
1).Part 22.913(a)-5 specifies "The ERP of mobile transmitters and auxiliary test transmitters
must not exceed 7 watts".
2).Part 24.232(c) specifies "Mobile and portable stations are limited to 2 watts EIRP".
3).Part 27.50(d)-4 specifies "Fixed, mobile, and portable (handheld) stations operating in the
1710-1755 MHz band and mobile and portable stations operating in the 1695-1710 MHz and
1755-1780 MHz bands are limited to 1 watt EIRP"

3.2.2. Test Setup

Test site-up for radiated ERP and/or EIRP measurements

am
3 mChamber [y
~a) 1

PC
"
Antenna Tower
' 4
ry
|

Recejver | Spectum Analyzer

¥ |
Ml =
(T
. Bl 1 m to 4m|

Measuresen distance = 3 m

Mt er;c Cortroller

— e | I
. o %
(W' + s
{ 2 W Hom Antanaa

Base Station
3

Glound Pro-Ampafier
Reference

Flane m Turntatile
. . :

Substitution method set-up for radiated emission

am

3 mChamibser
Cha )

PC
"
Antenna Tower
: : m ’
I

Recejver / “-o«' mm Aralyzer

3'!' &m

1m to 4my
|

Mufti m&e Controller

s — ke =3m ' -
T I |

Sagnal Generabor
¥
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3.2.3. Test Procedures

1.The measurements procedures specified in ANSI/TIA-603-E-2016 were applied.

In an anechoic antenna test chamber, a half-wave dipole antenna for the frequency band of
interest is placed at the reference centre of the chamber. An RF Signal source for the
frequency band of interest is connected to the dipole with a cable that has been constructed to
not interfere with the radiation pattern of the antenna. A known (measured) power (Pin) is
applied to the input of the dipole, and the power received (Pr) at the chamber's probe antenna
is recorded.

2.The relevant equation for determining the ERP or EIRP from the conducted RF output
power measured using the guidance provided above is:

ERP/EIRP = SGLevel -Pcl +Ga

where:

ERP/EIRP = effective or equivalent radiated power, respectively (expressed in the same units
as SGLevel, typically dBW or dBm);

SGLevel = Signal generator output power or PSD, in dBm or dBW;

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

Pcl = signal attenuation in the connecting cable between the transmitter and antenna.

The EUT is substituted for the dipole at the reference centre of the chamber and a scan is
performed to obtain the radiation pattern.

From the radiation pattern, the co-ordinates where the maximum antenna gain occurs are
identified.

3.The EUT is then put into continuously transmitting mode at its maximum power level. Power
mode measurements are performed with the receiving antenna placed at the coordinates
determined in Step 3 to determine the output power as defined in Rule 24.232 (b) and (c). The
"reference path loss" from Step1 is added to this result.

This value is EIRP since the measurement is calibrated using a half-wave dipole antenna of
known gain (2.15 dBi) and known input power (Pin).

ERP can be calculated from EIRP by subtracting the gain of the dipole, ERP = EIRP -2.15dBi.
4.Both horizontal and vertical antenna polarities were tested and performed pretest to three

orthogonal axis. The worst case emissions were reported.

3.2.4. Test Result
Please refer to the Appendix G1.
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3.3. Peak-to-Average Ratio
3.3.1. Test Setup

' Power Divider
System Simulator - o) |

EUT

|00

Spectrum Analyzer

3.3.2. Description of the PAR Measurement
Power Complementary Cumulative Distribution Function (CCDF) curves provide a means for
characterizing the power peaks of a digitally modulated signal on a statistical basis. A CCDF curve
depicts the probability of the peak signal amplitude exceeding the average power level. Most
contemporary measurement instrumentation include the capability to produce CCDF curves for an
input signal provided that the instrument’s resolution bandwidth can be set wide enough to
accommodate the entire input signal bandwidth. In measuring transmissions in this band using an
average power technique, the peak-to-average ratio (PAR) of the transmission may not exceed 13
dB.
3.3.3. Test Procedures

1. The testing follows ANSI C63.26 Section 5.2.3.4 (CCDF).

2. The EUT was connected to spectrum and system simulator via a power divider.

3. Set the CCDF (Complementary Cumulative Distribution Function) option in spectrum
analyzer.

4. The highest RF powers were measured and recorded the maximum PAPR level
associated with a probability of 0.1 %.

5. Record the deviation as Peak to Average Ratio.
3.3.4. Test Result of Peak-to-Average Ratio

Please refer to the AppendixG2.

Page 17 of 50




A' 3'_-\\_\ Report No.:SHATBL2512025W06

3.4. Occupied Bandwidth
3.4.1. Test Setup

= Power Divider
System Simulator -—'O |

= v
el

Spectrum Analyzer

3.4.2. Description of Occupied Bandwidth Measurement

The occupied bandwidth is the width of a frequency band such that, below the lower and above
the upper frequency limits, the mean powers emitted are each equal to a specified percentage
0.5% of the total mean transmitted power.

The 26 dB emission bandwidth is defined as the frequency range between two points, one
above and one below the carrier frequency, at which the spectral density of the emission is
attenuated 26 dB below the maximum in-band spectral density of the modulated signal. Spectral
density (power per unit bandwidth) is to be measured with a detector of resolution bandwidth
equal to approximately 1.0% of the emission bandwidth.

3.4.3. Test Procedures

1. The testing follows ANSI C63.26 Section 5.4.

2. The EUT was connected to spectrum analyzer and system simulator via a power divider.

3. The spectrum analyzer center frequency is set to the nominal EUT channel center
frequency. The span range for the spectrum analyzer shall be between two and five times the
anticipated OBW.

4. The nominal resolution bandwidth (RBW) shall be in the range of 1 to 5 % of the
anticipated OBW, and the VBW shall be at least 3 times the RBW.

5. Set the detection mode to peak, and the trace mode to max hold.

6. Determine the reference value: Set the EUT to transmit a modulated signal. Allow the trace
to stabilize. Set the spectrum analyzer marker to the highest level of the displayed trace.(this is the
reference value)

7. Determine the “-26 dB down amplitude” as equal to (Reference Value — X).

8. Place two markers, one at the lowest and the other at the highest frequency of the
envelope of the spectral display such that each marker is at or slightly below the “-X dB down
amplitude” determined in step 6. If a marker is below this “-X dB down amplitude” value it shall be
placed as close as possible to this value. The OBW is the positive frequency difference between
the two markers.

9. Use the 99 % power bandwidth function of the spectrum analyzer and report the measured
bandwidth.
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3.4.4. Test Result of Occupied Bandwidth
Please refer to the Appendix G3.
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3.5. Conducted Band Edge
3.5.1. Test Setup

- : Power Divider
System Simulator - {r

EUT

O ‘.

Spectrum Analyzer

3.5.2. Description of Conducted Band Edge Measurement
22.917(a):

For operations in the 824 — 849 MHz band, the FCC limit is 43 + 10log10(P[Watts]) dB
below the transmitter power P(Watts) in a 100kHz bandwidth. However, in the 1MHz bands
immediately outside and adjacent to the licensee's frequency block, a resolution bandwidth of
at least one percent of the emission bandwidth of the fundamental emission of the transmitter
may be employed.

24.238 (a):

For operations in the 1850-1910 and 1930-1990 MHz band, the FCC limit is 43 +
10log10(P[Watts]) dB below the transmitter power P(Watts) in a 1MHz bandwidth. However, in
the 1 MHz bands immediately outside and adjacent to the frequency block a resolution
bandwidth of at least one percent of the emission bandwidth of the fundamental emission of
the transmitter may be employed.

27.53 (9):

For operations in the 600MHz band and 698 -746 MHz band, the FCC limit is 43 +
10log10(P[Watts]) dB below the transmitter power P(Watts) in a 100 kHz bandwidth. However,
in the 100 kilohertz bands immediately outside and adjacent to a licensee's frequency block, a
resolution bandwidth of at least 30 kHz may be employed.

27.53 (h):

For operations in the 1710 — 1755 MHz and 1710 — 1780 MHz band, the FCC limit is 43 +
10log10(P[Watts]) dB below the transmitter power P(Watts) in a 1 MHz bandwidth. However,
in the 1MHz bands immediately outside and adjacent to the licensee's frequency block, a
resolution bandwidth of at least one percent of the emission bandwidth of the fundamental

emission of the transmitter may be employed.
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3.5.3. Test Procedures
The testing follows ANSI C63.26 section 5.7

The EUT was connected to spectrum analyzer and system simulator via a power divider.

The band edges of low and high channels for the highest RF powers were measured.
Set RBW >= 1% EBW in the 1MHz band immediately outside and adjacent to the band

F o N =

edge.

5. Beyond the 1 MHz band from the band edge, RBW=1MHz was used or a narrower RBW
was used and the measured power was integrated over the full required measurement bandwidth
of 1 MHz.

6. Set spectrum analyzer with RMS detector.

7. The RF fundamental frequency should be excluded against the limit line in the operating
frequency band.

8. Checked that all the results comply with the emission limit line.

Example:

The limit line is derived from 43 + 10log(P)dB below the transmitter power P(Watts)
= P(W)- [43 + 10log(P)] (dB)

=[30 + 10log(P)] (dBm) - [43 + 10log(P)] (dB) = -13dBm

9. When using the integration method, the starting frequency of the integration shall be
centered at one-half of the RBW away from the band edge.
3.5.4. Test Result of Conducted Band Edge

Please refer to the Appendix G4.
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3.6. Conducted Spurious Emission
3.6.1. Test Setup

'- - Power Divider ]
System Simulator - {r

EUT

O ‘.

Spectrum Analyzer

3.6.2. Description of Conducted Spurious Emission Measurement

The power of any emission outside of the authorized operating frequency ranges must be
lower than the transmitter power (P) by a factor of at least 43 + 10 log (P) dB.

It is measured by means of a calibrated spectrum analyzer and scanned from 30 MHz up to a
frequency including its 10th harmonic.
3.6.3. Test Procedures

1. The testing follows ANSI C63.26 section 5.7

2. The EUT was connected to spectrum analyzer and system simulator via a power divider.

3. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator.
The path loss was compensated to the results for each measurement.

4. The middle channel for the highest RF power within the transmitting frequency was
measured.

5. The conducted spurious emission for the whole frequency range was taken.
Make the measurement with the spectrum analyzer's RBW = 1MHz, VBW = 3MHz.
Set spectrum analyzer with RMS detector.

Taking the record of maximum spurious emission.

© © N O

The RF fundamental frequency should be excluded against the limit line in the operating
frequency band
10. The limit line is derived from 43 + 10log(P)dB below the transmitter power P(Watts)
= P(W)- [43 + 10log(P)] (dB) = [30 + 10log(P)] (dBm) - [43 + 10log(P)] (dB) = -13dBm.
3.6.4. Test Result of Conducted Spurious Emission

Please refer to the Appendix G5.
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3.7. Frequency Stability
3.7.1. Test Setup

Simuls
System Simulator EUT

Thermal Chamber

3.7.2. Description of Frequency Stability Measurement

The frequency stability shall be measured by variation of ambient temperature and variation
of primary supply voltage to ensure that the fundamental emission stays within the authorized
frequency block. The frequency stability of the transmitter shall be maintained within £0.00025%
(x2.5ppm) of the center frequency.

3.7.3. Test Procedures for Temperature Variation

1. The testing follows ANSI C63.26 section 5.6.4.

2. The EUT was set up in the thermal chamber and connected with the system simulator.

3. With power OFF, the temperature was decreased to -30°C and the EUT was stabilized
before testing. Power was applied and the maximum change in frequency was recorded within one
minute.

4. With power OFF, the temperature was raised in 10°C step up to 50°C. The EUT was
stabilized at each step for at least half an hour. Power was applied and the maximum frequency
change was recorded within one minute.

3.7.4. Test Procedures for Voltage Variation

1. The testing follows ANSI C63.26 section 5.6.5

2. The EUT was placed in a temperature chamber at 20+5°C and connected with the system
simulator.

3. The power supply voltage to the EUT was varied from 85% to 115% of the nominal value
for other than hand carried battery equipment.

4. For hand carried, battery powered equipment, reduce the primary ac or dc supply voltage
to the battery operating end point, which shall be specified by the manufacturer.

5. The variation in frequency was measured for the worst case.

3.7.5. Test Result of Frequency Stability

Please refer to the Appendix G6.

Page 23 of 50




A' 3'_'\\_\ Report No.:SHATBL2512025W06

3.8. Radiated Spurious Emission
3.8.1. Test Setup
3.8.1.1. For radiated test below 30MHz

RX Antenna

?:::;:l:: Analyzer —
System Simulator
3.8.1.2. For radiated test from 30MHz to 1GHz
RX Antenna
ant, feed
point
idi g P N

1
Metal Full Soldered Ground Plane

System Simulator

3.8.1.3. For radiated test above 1GHz

Spectrum Analyzer / Receiver

Ant. feed
EUy [—————— Im ———» point

1-4m

o

Metal Full Soldered Ground Plane

=

System Simulator

Spectrum Analyzer / Receiver
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3.8.2. Description of Radiated Spurious Emission

The radiated spurious emission was measured by substitution method according to ANSI
C63.26.
The power of any emission outside of the authorized operating frequency ranges must be
attenuated below the transmitter power (P) by a factor of at least 43 + 10 log (P) dB.
The spectrum is scanned from 30 MHz up to a frequency including its 10th harmonic.
3.8.3. Test Procedures
1. The testing follows ANSI C63.26 Section 5.5
2. The EUT was placed on a turntable with 0.8 meter height for frequency below 1GHz and
1.5 meter height for frequency above 1GHz respectively above ground.
3. The EUT was set 3 meters from the receiving antenna mounted on the antenna tower.
4. The table was rotated 360 degrees to determine the position of the highest spurious
emission.
5. The height of the receiving antenna is varied between 1m to 4m to search the maximum
spurious emission for both horizontal and vertical polarizations.
6. During the measurement, the system simulator parameters were set to force the EUT
transmitting at maximum output power.
7. Make the measurement with the spectrum analyzer's RBW = 1MHz, VBW = 3MHz, taking
the record of maximum spurious emission.
8. A horn antenna was substituted in place of the EUT and was driven by a signal generator.
9. Tune the output power of signal generator to the same emission level with EUT maximum
spurious emission.
10. EIRP (dBm) = S.G. Power — Tx Cable Loss + Tx Antenna Gain
11. ERP (dBm) = EIRP - 2.15
12. The RF fundamental frequency should be excluded against the limit line in the operating
frequency band.
The limit line is derived from 43 + 10log(P)dB below the transmitter power P(Watts)
= P(W)- [43 + 10log(P)] (dB)
= [30 + 10log(P)] (dBm) - [43 + 10log(P)] (dB)
= -13dBm.
3.8.4. Test Result of Radiated Spurious Emission
The low frequency, which started from 9 kHz to 30 MHz, was pre-scanned and the result
which was 20dB lower than the limit line was not reported.

For frequencies above 30 MHz, the test results are as follows
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Test Results

Radiated spurious emissions - MS allocated a channel

Below 1GHz:
Only the worst model is shown
Test Mode Band 2_Traffic Mode_Mid CH_Main antenna
Horizontal
30MHz -1000MHz
[-PEAK -HPEAK - PeakLmt |
0

10

é ;
{MHz)
MK. Freq. Level Limit Margin Deg. Hi. Factor Pol.
(MHz) (dBm) (dBm) (dB) (deg.) | (cm) (dB)
Peak:
1 42.900 -65.8 -13.0 52.8 1.65 150 -42.0 H
2 51.121 -64.1 -13.0 51.1 359.48 | 150 -42.4 H
3 69.114 -69.9 -13.0 56.9 297.47 | 150 -45.3 H
4 90.220 -69.4 -13.0 56.4 114.77 | 150 -42.3 H
5 102.001 -68.2 -13.0 55.2 145.12 | 150 -39.3 H
6 147.921 -69.4 -13.0 56.4 309.77 | 150 -34.7 H
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Test Mode Band 2_Traffic Mode_Mid CH_Main antenna

Vertical
30MHz -1000MHz

[-PEax - vPEAK - PeakiLmt |
0
10
-20
_3“._
40
g o
3 1
60152 4 :
Xx -
70 X
| iz} P
; | ke ot AP AR N
80 f M"wl#ﬁﬂ""""‘""‘ g et b e
“ll
30 200 400 600 800 1000
(MHz)
Mk. Freq. Level Limit Margin Deg. Hi. Factor Pol.
(MHz) (dBm) (dBm) (dB) (deg.) (cm) (dB)
Peak:
1 45.217 -62.9 -13.0 49.9 183.67 150 -44.6 \Y
2 53.882 -67.3 -13.0 54.3 274.97 150 -43.4 V
3 68.872 -68.6 -13.0 55.6 360 150 -44.9 \Y,
4 104.536 -64.2 -13.0 51.2 67.77 150 -35.1 \Y,
5 106.759 -64.1 -13.0 51.1 31.47 150 -34.4 \Y,
6 149.486 -73.5 -13.0 60.5 262.77 150 -38.3 \Y,
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Above1GHz
Test Mode Band 2_Traffic Mode_Mid CH_Main antenna
Horizontal
[-PEAK —HPEAK - PeakLimt
0
10
-20

é _
-80
90
1000 5000 10000 18000
(MHz)
MK. Freq. Level Limit Margin Deg. Hi. Factor Pol.
(MHz) (dBm) (dBm) (dB) (deg.) | (cm) (dB)
Peak:
1 3559.000 -53.2 -13.0 40.2 360 150 -7.6 H
2 | 9418.000 -43.5 -13.0 30.5 0.8 150 5.2 H
3 |13520.000f -394 -13.0 26.4 0.8 150 10.0 H
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Test Mode Band 2_Traffic Mode_Mid CH_Main antenna
Vertical
[-PEAK - VPEAK - PeskLimt
0
A0
-20
30 , 3
1 2 -
» KW bt A
§ so
.
60
-70
80/
90
1000 5000 10 18000
{MHz)
MK. Freq. Level Limit Margin Deg. Hi. Factor Pol.
(MHz) (dBm) (dBm) (dB) (deg.) | (cm) (dB)
Peak:
1 | 2612.500 -43.5 -13.0 30.5 0 150 -8.4 \Y
2 | 8025.000 -41.9 -13.0 28.9 359.92 | 150 7.3 \Y
3 |13471.000| -35.5 -13.0 22.5 359.92 | 150 13.4 \Y
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Test Mode Band 2_Traffic Mode_High CH_Main antenna
Horizontal
[-PEAK  -HPEAK - Peak Limt
0
-10
-20
-30 3
o
2 »~
A0 * i =
= ' 1
g 50 X
=2
-60
70
80|
50
1000 5000 10000 18000
(MHz)
MK. Freq. Level Limit Margin Deg. Hi. Factor Pol.
(MHz) (dBm) (dBm) (dB) (deg.) | (cm) (dB)
Peak:
1 |3958.000| -52.0 -13.0 39.0 359.88 | 150 -5.1 H
2 |9495.000| -43.2 -13.0 30.2 359.88 | 150 5.4 H
3 |17328.000] -35.5 -13.0 225 359.88 | 150 13.9 H
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Test Mode Band 2_Traffic Mode_High CH_Main antenna
Vertical
[-PEAK  ~wvPEAK - PeakLimt |
0
10
-20

-80
_g.u..
1000 5000 10000 18000
(MHz)
MK. Freq. Level Limit Margin Deg. Hi. Factor Pol.
(MHz) (dBm) (dBm) (dB) (deg.) | (cm) (dB)
Peak:

1 3385.000 -50.3 -13.0 37.3 360 150 -6.0 \Y,
2 |10846.000f -39.4 -13.0 26.4 0.2 150 8.3 \Y
3 |16250.000| -35.3 -13.0 22.3 0.2 150 14.0 \Y,
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Test Mode Band 2_Traffic Mode_Low CH_Main antenna
Horizontal
[-PEAK  —HPEAK - Peak Limt
0
10
-20
30
2 b
40 5 X
= 1
5 50 x
=
-60
-70
=
90
1000 5000 10000 18000
{MHz)
MK. Freq. Level Limit Margin Deg. Hi. Factor Pol.
(MHz) (dBm) (dBm) (dB) (deg.) | (cm) (dB)
Peak:
1 | 2597.500 | -52.9 -13.0 39.9 132.42 | 150 -10.9 H
2 | 8606.000 | -44.1 -13.0 31.1 0.5 150 4.1 H
3 [13212.000| -40.7 -13.0 27.7 0.5 150 8.7 H
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Test Mode Band 2_Traffic Mode_Low CH_Main antenna

Vertical

[-PEAK  -VPEAK - PeakLmt

=

10

-20
-30
-
§ 50
=
-60
-T0
80
_gﬂ,.
1000 5000 1 18000
{MHz)
MK. Freq. Level Limit Margin Deg. Hi. Factor Pol.
(MHz) (dBm) (dBm) (dB) (deg.) (cm) (dB)
Peak:
1 2534.500 -47.6 -13.0 34.6 26.27 150 -8.9 \Y,
2 | 8074.000 -41.2 -13.0 28.2 359.52 150 7.3 \Y,
3 |13485.000| -34.4 -13.0 214 359.52 150 13.5 \Y,
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Below 1GHz:
Only the worst model is shown
Test Mode Band 4_Traffic Mode_Mid CH_Main antenna
Horizontal
30MHz -1000MHz
[-PEAK - HPEAK - PeakLmt |
0
A0
-20
-30
40
g 50
60
2
3
70 2 : s
80 X G g -
90 Whﬂ"w ﬂ”wT.mnﬁwaMmm__h e T
30 200 400 600 800 1000
(MHz)
Mk. Freq. Level Limit Margin Deg. Hi. Factor Pol.
(MHz) (dBm) (dBm) (dB) (deg.) (cm) (dB)
Peak:
1 96.099 -80.0 -13.0 67.0 260.8 150 -40.6 H
2 104.536 -72.9 -13.0 59.9 346.1 150 -38.7 H
3 119.856 -75.0 -13.0 62.0 72.1 150 -35.6 H
4 143.326 -75.9 -13.0 62.9 60 150 -33.5 H
5 501. 179 -82.3 -13.0 69.3 339.9 150 -23.3 H
6 810.265 -79.3 -13.0 66.3 218.1 150 -19.1 H
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Test Mode Band 4_Traffic Mode_Mid CH_Main antenna

Vertical
30MHz -1000MHz

[-PEAK - VPEAK -PeakLimt |
]
A0
-20
-30
40
§
60
3
70 2%y
1 xd+ 5
80| x qln »x : . T g T
A NTLWa,W..M*WA, o AR A et
30 200 400 600 800 1000
(MHz)
Mk. Freq. Level Limit Margin Deg. Hi. Factor Pol.
(MHz) (dBm) (dBm) (dB) (deg.) (cm) (dB)
Peak:
1 67.202 -82.6 -13.0 69.6 226.7 150 -45.1 \Y,
2 89.590 -78.7 -13.0 65.7 171.8 150 -40.7 \Y
3 103.442 -73.8 -13.0 60.8 183.9 150 -35.6 \Y
4 116. 132 -79.5 -13.0 66.5 269.3 150 -32.5 Vv
5 154.821 -82.5 -13.0 69.5 342.3 150 -35.3 Vv
6 400.432 -84.8 -13.0 71.8 360 150 -25.0 \Y
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Above1GHz
Test Mode Band 4_Traffic Mode_Mid CH_Main antenna
Horizontal
|-PEAK - HPEAK - PeakLmt |
0
A0
-20
-30 A
-40
g 50
60
-T0
-80
90+
1000 5000 10000 18000
(MHz)
Mk. Freq. Level Limit Margin Deg. Hi. Factor Pol.
(MHz) (dBm) (dBm) (dB) (deg.) | (cm) (dB)
Peak:
1 2500.000 -54.0 -13.0 41.0 226.22 150 -11.6 H
2 | 8396.000 -44.5 -13.0 31.5 0 150 4.1 H
3 |16096.000| -35.7 -13.0 22.7 0 150 13.9 H
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Test Mode Band 4_Traffic Mode_Mid CH_Main antenna
Vertical
[-PEAK - WPEAK - PeakLimt |
0
10
.20
30 -
40
E 50
60
70
80
80
1000 5000 10000 18000
(MHz)
Mk. Freq. Level Limit Margin Deg. Hi. Factor Pol.
(MHz) (dBm) (dBm) (dB) (deg.) | (cm) (dB)
Peak:

1 2500.000 -49.2 -13.0 36.2 181.47 150 -9.0 \Y

2 | 8095.000 -41.2 -13.0 28.2 359.67 150 7.4 \Y

3 |13534.000| -35.8 -13.0 22.8 359.67 150 13.4 \Y,
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Test Mode Band 4_Traffic Mode High CH_Main antenna
Horizontal
[-PEAK  -—HPEAK —PeakLimt |
0
10
-20
30 3
40
E 50
60
-T0
-80
90
1000 5000 1 18000
(MHz)
Mk. Freq. Level Limit Margin Deg. Hi. Factor Pol.
(MHz) (dBm) (dBm) (dB) (deg.) | (cm) (dB)
Peak:

1 2435.500 -50.9 -13.0 37.9 323.7 150 -11.4 H

2 | 8508.000 -44.0 -13.0 31.0 0.1 150 4.1 H

3 |16691.000| -35.8 -13.0 22.8 0.1 150 13.9 H
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Test Mode Band 4_Traffic Mode High CH_Main antenna
Vertical
[-PEaK - VPEAK - PeakLimi
0
A0
-20
-30 i
3 X
40 ‘ ?\W
- X
E 50
60 §
-T0
-80
-90-
1000 5000 10000 18000
{MHz)
Mk. Freq. Level Limit Margin Deg. Hi. Factor Pol.
(MHz) (dBm) (dBm) (dB) (deg.) | (cm) (dB)
Peak:
1 |2500.000f -48.0 -13.0 35.0 189.5 150 -9.0 V
2 |8116.000] -42.0 -13.0 29.0 360 150 7.3 V
3 [13492.000f -36.0 -13.0 23.0 360 150 13.5 V
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Test Mode Band 4_Traffic Mode_Low CH_Main antenna
Horizontal
[-PEAX  —HPEAK —PeakLimt |
0
10
-20

-80
-90
1000 5000 10000 18000
(MHz)
Mk. Freq. Level Limit Margin Deg. Hi. Factor Pol.
(MHz) (dBm) (dBm) (dB) (deg.) | (cm) (dB)
Peak:

1 2500.000 -53.2 -13.0 40.2 73.7 150 -11.6 H
2 | 8417.000 -44.3 -13.0 31.3 0.7 150 4.1 H
3 |16488.000f -36.3 -13.0 23.3 0.7 150 13.7 H
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Test Mode Band 4_Traffic Mode_Low CH_Main antenna
Vertical
[-PEAK - VPEAK - PeakLimt |
0
10+
.20
-30
40
g 50
-60
-T0
-80
90
1000 5000 10000 18000
(MHz)
Mk. Freq. Level Limit Margin Deg. Hi. Factor Pol.
(MHz) (dBm) (dBm) (dB) (deg.) | (cm) (dB)
Peak:
1 2500.000 -47.2 -13.0 34.2 186.42 150 -9.0 \Y
2 | 8116.000 -40.9 -13.0 27.9 359.91 150 7.3 \Y
3 |16054.000f -35.2 -13.0 22.2 359.91 150 14.0 \Y,
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Below 1GHz:
Only the worst model is shown
Test Mode Band 5_Traffic Mode_Mid CH_Main antenna
Horizontal
30MHz -1000MHz
[-PEAK  -HPEAK - PeakLmt |
0
10
-20
391
40
-~ 2
-60

30 200 400 600 800 1000
(MHz)
Mk. Freq. Level Limit Margin Deg. Hi. Factor Pol.
(MHz) (dBm) (dBm) (dB) (deg. (cm) (dB)
Peak:
1 38.888 -69.8 -13.0 56.8 169.87 150 -41.6 H
2 53.882 -62.4 -13.0 49.4 301.97 150 -42.4 H
3 69.114 -70.3 -13.0 57.3 121.17 | 150 -45.3 H
4 102.001 -68.3 -13.0 55.3 217.97 150 -39.3 H
5 147.921 -69.3 -13.0 56.3 188.02 150 -34.7 H
6 250.301 -79.9 -13.0 66.9 5.71 150 -27.3 H
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Test Mode Band 5_Traffic Mode_Mid CH_Main antenna
Vertical
30MHz -1000MHz
[-PEAK - vPEAK - PeakLimt
i ]
-10
-20
_3“;_
40
§ 0
—
1
o i3 4x
X X L
-T0 I X
" Pyt ..‘H_ﬁ_rj‘-j,-ﬂ'-w\,\_.-\_——-‘*‘"
80 liﬂl 1 e T M.-mux-‘ﬂ**“w"ﬁﬁw.mw e i
'"ﬂ*"“#) M —
30 200 400 600 800 1000
{MHz)
Mk. Freq. Level Limit Margin Deg. Hi. Factor Pol.
(MHz) (dBm) (dBm) (dB) (deg.) | (cm) (dB)
Peak:
1 52.208 -69.3 -13.0 56.3 238.82 | 150 -43.6 V
2 54.261 -68.1 -13.0 55.1 287.37 | 150 -43.3 V
3 69.114 -69.1 -13.0 56.1 299.67 | 150 -44.9 \Y
4 90.220 -68.8 -13.0 55.8 324.02 | 150 -40.5 V
5 104.536 -64.1 -13.0 51.1 171.72 | 150 -35.1 V
6 149.486 -73.0 -13.0 60.0 311.87 | 150 -38.3 \Y

Page 43 of 50




Al 3'_'\\_\ Report No.:SHATBL2512025W06

Above1GHz
Test Mode Band 5_Traffic Mode_Mid CH_Main antenna
Horizontal
[- PEAX - HPEAK - PeskLimt
0
10
-20

é :
-80
-850
1000 5000 10000 18000
{MHz)
MK. Freq. Level Limit Margin Deg. Hi. Factor Pol.
(MHz) (dBm) (dBm) (dB) (deg.) (cm) (dB)
Peak:
1 3949.000 -52.3 -13.0 39.3 9.65 150 -5.1 H
2 | 8410.000 -44.4 -13.0 31.4 0 150 4.1 H
3 | 13492.000| -40.1 -13.0 271 0 150 10.0 H
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Test Mode Band 5_Traffic Mode_Mid CH_Main antenna
Vertical
[-PEAK - VPEAK - Peak Limt
0
10
-20

é .
70
-80
_gn-
1000 5000 1 18000
(MHz)
MK. Freq. Level Limit Margin Deg. Hi. Factor Pol.
(MHz) (dBm) (dBm) (dB) (deg.) | (cm) (dB)
Peak:
1 2426.500 -49.6 -13.0 36.6 122.97 150 -8.9 V
2 | 8389.000 -41.6 -13.0 28.6 359.51 150 71 V
3 |13429.000| -36.8 -13.0 23.8 359.51 150 13.2 V
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Test Mode Band 5_Traffic Mode_High CH_Main antenna
Horizontal
[-PEAK  =HPEAK - Peak Limt
0
10
-20

é :
-B0
m_
1000 5000 10000 18000
(MHz)
MK. Freq. Level Limit Margin Deg. Hi. Factor Pol.
(MHz) (dBm) (dBm) (dB) (deg.) | (cm) (dB)
Peak:
1 3964.000 -51.7 -13.0 38.7 267.82 | 150 -5.1 H
2 | 7906.000 -43.7 -13.0 30.7 0 150 3.9 H
3 |11861.000| -40.0 -13.0 27.0 0 150 7.9 H
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Test Mode Band 5_Traffic Mode_High CH_Main antenna

Vertical

[-PEAK - VPEAK - Peak Limt

=

10

é .
-70
-80
_Q,n._
1000 5000 10000 18000
(MHz)
MK. Freq. Level Limit Margin Deg. Hi. Factor Pol.
(MHz) (dBm) (dBm) (dB) (deg.) (cm) (dB)
Peak:
1 2593.000 -48.6 -13.0 35.6 247.77 150 -8.5 Vv
2 | 8389.000 -41.8 -13.0 28.8 359.16 150 71 Vv
3 |13618.000| -36.1 -13.0 23.1 359.16 150 12.9 \Y,
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Test Mode Band 5_Traffic Mode_Low CH_Main antenna
Horizontal
[-PEAK - HPEAK - Peak Limt
0
10]
-20
304 ,
3
2 X
A ‘ k"MM
§ so X
=
60
-T0
-80
_gﬂ-_
1000 5000 10000 18000
{(MHz)
MK. Freq. Level Limit Margin Deg. Hi. Factor Pol.
(MHz) (dBm) (dBm) (dB) (deg.) | (cm) (dB)
Peak:
1 | 3965.500 | -51.9 -13.0 38.9 171.97 | 150 -5.1 H
2 | 8053.000| -44.8 -13.0 31.8 0 150 4.2 H
3 [13338.000{ -40.0 -13.0 27.0 0 150 9.4 H
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Test Mode Band 5_Traffic Mode_Low CH_Main antenna
Vertical
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MK. Freq. Level Limit Margin Deg. Hi. Factor Pol.
(MHz) (dBm) (dBm) (dB) (deg.) (cm) (dB)
Peak:
1 2426.500 -47.8 -13.0 34.8 0 150 -8.9 \Y
2 | 8403.000 -40.7 -13.0 27.7 359.35 | 150 7.1 \Y,
3 |13534.000| -35.7 -13.0 22.7 359.35 | 150 13.4 Y,
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4. TEST SETUP PHOTOGRAPHS

Please refer to the Appendix J_Test Setup Template.

5. EXTERNAL AND INTERNAL PHOTOS OF THE EUT

External Photos Please refer to the Appendix K_ External Photos of the EUT.
Internal Photos Please refer to the Appendix K _ Internal Photos of the EUT.

XK K END OF THE REPORT 3% 3% i 3% 3%
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