ORLAB
M : REPORT No.: SZ19040220W01

-

TEST REPORT

Mitsui Bussan Electronics

APPLICANT Yl

PRODUCT NAME : Mobile Digital Video Recorder

MODEL NAME : DV429CGW4
BRAND NAME : N/A
FCCID 1 2AS4L-DV429CGW4

47 CFR Part 22 Subpart H
STANDARD(S) : 47 CFR Part 24 Subpart E
47 CFR Part 27 Subpart L

RECEIPT DATE : 2019-04-16
TEST DATE : 2019-04-18 to 2019-05-06
ISSUE DATE : 2019-05-07
2heg Zets
Edited by: g 26{:%/\

ZhaoZetian (Rapportel'Jr)

Pord

Peng Huarui ( Supervisor )

Approved by:

NOTE: This document is issued by MORLAB, the test report shall not be reproduced except in full without prior written permission of the
company. The test results apply only to the particular sample(s) tested and to the specific tests carried out which is available on request for
validation and information confirmed at our website.

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
M o RLAB FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road, 3
Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China Hittp://www.morlab.cn E-mail: service@morlab.cn [ bata

Page1of 70



ORLAB
M : REPORT No.: SZ19040220W01

-

DIRECTORY

1_ TeChnicaI |nformation ..................................................................................... 4
11 Appllcant and Manufacturer |nformation ......................................................... 4
12 Equipment Under Test (EUT) Description ........................................................ 4
13 Test Standards and Results ........................................................................... 6
14 Environmental Conditions ............................................................................. 8
2. 47 CFR Part 2, Part 22H , 24E&27L ReqUirementS .............................................. 9
21 Conducted RF Output Power ......................................................................... 9
e .
23 99% Occupled BandWldth ............................................................................ 20
24 Frequency Stablllty ..................................................................................... 25
25 Conducted Out of Band EmiSSionS ............................................................... 29
26 Band Edge ................................................................................................. 37
27 Transmitter Radiated Power (ElRPIERP) ....................................................... 41
28 Radiated Out of Band EmiSSions .................................................................. 46
Annex A Test Uncertainty .................................................................................. 67
Annex B Testing Laboratory |nformation ............................................................ 68
MORLAB IRATIESEMEATIC T T

Page2of 70



REPORT No.: SZ19040220W01

Change History

Version

Date

Reason for change

1

2019-05-07

Initail Version

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.

M o RL AB FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,

Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China

Tel: 86-755-36698555 Fax: 86-755-36698525

Http://www.morlab.cn E-mail: service@morlab.cn

Page3of 70



¥ JORLAB!

-

REPORT No.: SZ19040220W01

1. Technical Information

Note: Provide by applicant.

1.1. Applicant and Manufacturer Information

Applicant: Mitsui Bussan Electronics Ltd.

Applicant Address: Shiba Park Building, A-10F, 4-1, Shibakoen 2-chome, Minato-ku,
Tokyo 105-0011, Japan

Manufacturer: STONKAM CO., LTD

ManufacturerAddress: Floor 5, Building #3, Huangzhou Industrial Park, Chebei Road,
Tianhe District, 510660 Guangzhou, China

1.2. Equipment Under Test (EUT) Description

Product Name:

Mobile Digital Video Recorder

Serial No: (N/A, marked #1 by test site)
Hardware Version: V1.1
Software Version: V1.0.0

Modulation Type:

GSM/GPRS Mode with GMSK Modulation

EDGE Mode with 8PSK Modulation
WCDMA Mode with QPSK Modulation
HSDPA Mode with QPSK Modulation
HSUPA Mode with QPSK Modulation
HSPA+ Mode with QPSK Modulation

Operating Frequency Range:

GSM 850MHz:

Tx: 824.20 - 848.80MHz
Rx: 869.20 - 893.80MHz
GSM 1900MHz:

Tx: 1850.20 - 1909.80MHz
Rx: 1930.20 - 1989.80MHz
WCDMA Band V

Tx: 826.4 - 846.6MHz

Rx: 871.4 - 891.6MHz
WCDMA Band Il

Tx: 1852.4 - 1907.6MHz
Rx: 1932.4 - 1987.6MHz
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Antenna Type: PIFA Antenna
GSM 850: -3.67 dBi
GSM1900: -2.4 dBi
Antenna Gain: -
WCDMA Band V: -3.67 dBi
WCDMA Band I -2.4 dBi

Note 1: The transmitter (Tx) frequency arrangement of the Cellular 850MHz band used by the
EUT can be represented with the formula F(n)=824.2+0.2*(n-128), 128<=n<=251; the
lowest, middle, highest channel nhumbers (ARFCHs) used and tested in this report are
separately 128 (824.2MHz), 190(836.6MHz) and 251 (848.8MHz).

Note 2: The transmitter (Tx) frequency arrangement of the PCS 1900MHz band used by the EUT
can be represented with the formula F(n)=1850.2+0.2*(n-512), 512<=n<=810; the lowest,
middle and highest channel numbers (ARFCHs) used and tested in this report are
separately 512 (1850.2MHz), 661 (1880.0MHz) and 810 (1909.8MHz).

Note 3: The transmitter (Tx) frequency arrangement of the WCDMA Band V used by the EUT can
be represented with the formula F(n)=826.4+0.2*(n-4132), 4132<=n<=4233; the lowest,
middle and highest channel numbers (ARFCHs) used and tested in this report are
separately 4132 (826.4MHz), 4182(836.4MHz) and 4233 (846.6MHz).

Note 4: The transmitter (Tx) frequency arrangement of the WCDMA Band Il used by the EUT can
be represented with the formula F(n)=1852.4+0.2%(n-9262), 9262<=n<=9538; the lowest,
middle and highest channel numbers (ARFCHs) used and tested in this report are
separately 9262 (1852.4MHz), 9400 (1880MHz) and 9538 (1907.6MHz).

Note 5: The transmitter (Tx) frequency arrangement of the WCDMA 1700MHz band used by the
EUT can be represented with the formula F(n)=1712.4+0.2*(n-1312), 1312<=n<=1513;
the lowest, middle and highest channel numbers (ARFCHs) used and tested in this report
are separately 1312 (1712.4MHz), 1413 (1732.6MHz) and 1513 (1752.6MHz).

Note 6: All modes and data rates were considered and evaluated respectively by performing full
test. Test modes are chosen to be reported as the worst case below:

GPRS mode and EDGE mode for GSM 850;
GPRS mode and EDGE mode for GSM 1900;
WCDMA mode for WCDMA band V;

WCDMA mode for WCDMA band II;

WCDMA mode for WCDMA band 1V;

Note 7: For a more detailed description, please refer to Specification or User’s Manual supplied by
the applicant and/or manufacturer.
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1.3.Maximum ERP/EIRP and Emission Designator

System Maximum ERP/EIRP (W) Emission Designator
GPRS850 0.473 244KGXW
EDGES850 0.146 244KGTW
GPRS1900 0.502 243KGXW
EDGE1900 0.208 241KG7TW
WCDMA Band V 0.026 4M17FOW
WCDMA Band |l 0.112 4M18F9W
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1.4.Test Standards and Results

The objective of the report is to perform testing according to 47 CFR Part 2, Part 22, Part 24 and
Part 27 for the EUT FCC ID Certification:

No | Identity Document Title

Frequency Allocations and Radio Treaty Matters;
General Rules and Regulations

1 47 CFR Part 2(10-1-12 Edition)

2 47 CFR Part 22(10-1-12 Edition) Public Mobile Services

3 47 CFR Part 24(10-1-12 Edition) Personal Communications Services

Miscellaneous Wireless Communications

4 47 CFR Part 27(10-1-12 Edition) Services

Test detailed items/section required by FCC rules and results are as below:

No. | Section Description Test Date Test Engineer | Result

Conducted RF _

1 121046 May05, 2019 Gao Mingzhou | PASS
Output Power

2 | 24.232(d),27.50(d) | Peak -Average Ratio | Apr23&24, 2019 | Gao Mingzhou | PASS

99% Occupied

3 |2.1049 Bandwidth Apr22&24,2019 | Gao Mingzhou | PASS
2.1055,22.355

4 ’ ’ F ili M 201 Mingzh PA
24.235, 27.54 requency Stability ay05, 2019 Gao Mingzhou SS
2.1051,22.917(a),2 | Conducted Out of

5 ’ (@).2 | Conducted Out o Apr22827,2019 | Gao Mingzhou | PASS

4.238(a), 27.53(h) | Band Emissions
2.1051,22.917(a),2

6 Band Ed Apr22&24,2019 | Gao Mingzh PASS
4.238(a), 27.53(h) | o C -09€ precses, ao Mingzhot
22.913(a),24.232 T itter Radiated Zh

7 (a), (a | Transmitter Radiate May05, 2019 eTg PASS
) Power (EIPR/ERP) Fengijian
2.1051,22.917(a),2 | Radiated Out of Zh

8 (2).2 | Radiated Out o May06, 2019 eng PASS
4.238(a), 27.53(h) | Band Emissions Fengjian

Note 1: The tests were performed according to the method of measurements prescribed in KDB
971168 D01 VO3RO01 (Oct 27, 2017)and ANSI/TIA-603-E-2016.

Note 2: The path loss during the RF test is calibrated to correct the results by the offset setting in
the test equipments. The ref offset 26.5dB contains two parts that cable loss 16.5dB and
Attenuator 10dB.
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During the measurement, the environmental conditions were within the listed ranges:

Temperature (°C): 15-35
Relative Humidity (%): 30 -60
Atmospheric Pressure (kPa): 86-106
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2.47 CFR Part 2, Part 22H , 24E&27L
Requirements

2.1.Conducted RF Output Power

2.1.1. Requirement

According to FCC section 2.1046(a), for transmitters other than single sideband, independent
sideband and controlled carrier radiotelephone, power output shall be measured at the RF output
terminals when the transmitter is adjusted in accordance with the tune-up procedure to give the
values of current and voltage on the circuit elements specified in FCC section 2.1033(c)(8).

2.1.2. Test Description

Test Setup:
Attenuator 1
System Power
Simulator Splitter
EUT
Power | | Spectrum
Sensor Analyzer Attenuator 2

The EUTis coupled to the Spectrum Analyzer (SA) and the System Simulator (SS) with Attenuators
through the Power Splitter; the RF load attached to the EUT antenna terminal is 500hm; the path
loss as the factor is calibrated to correct the reading. The EUT is commanded by the SS to operate
at the maximum output power i.e. Power Control Level (PCL) = 5 and Power Class = 4. A call is
established between the EUT and the SS.
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2.1.3. Test Results

GSM850 Average Power (dBm)
TX Channel 128 190 251

Frequency (MHz) 824.2 836.6 848.8
GPRS 1 Tx slot 32.57 32.35 32.31
GPRS 2 Tx slots 32.51 32.30 32.25
GPRS 3 Tx slots 32.42 32.23 3217
GPRS 4 Tx slots 32.26 32.10 32.03
EDGE 1 Tx slot 27.45 26.89 26.65
EDGE 2 Tx slots 27.30 26.76 26.57
EDGE 3 Tx slots 27.1 26.52 26.26
EDGE 4 Tx slots 26.91 26.37 26.03

GSM1900 Average Power (dBm)

TX Channel 512 661 810
Frequency (MHz) 1850.2 1880 1909.8
GPRS 1 Tx slot 30.68 30.64 30.47
GPRS 2 Tx slots 30.65 30.65 30.42
GPRS 3 Tx slots 30.52 30.54 30.31
GPRS 4 Tx slots 30.38 30.36 30.04
EDGE 1 Tx slot 26.85 26.77 26.42
EDGE 2 Tx slots 26.75 26.73 26.42
EDGE 3 Tx slots 26.62 26.57 26.25
EDGE 4 Tx slots 26.53 26.54 26.20
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WCDMA Band V Average Power (dBm)
TX Channel 4132 4182 4233
Frequency (MHz) 826.4 836.4 846.6
RMC 12.2Kbps 24.32 24.91 24.45
HSDPA Subtest-1 23.53 23.67 23.64
HSDPA Subtest-2 23.96 24.02 23.89
HSDPA Subtest-3 23.25 23.49 23.38
HSDPA Subtest-4 23.50 23.57 23.51
HSUPA Subtest-1 22.79 22.47 22.55
HSUPA Subtest-2 21.05 21.04 21.16
HSUPA Subtest-3 21.02 21.55 21.66
HSUPA Subtest-4 21.64 22.19 22.27
HSUPA Subtest-5 22.31 22.09 22.14
WCDMA Band Il Average Power (dBm)
TX Channel 9262 9400 9538
Frequency (MHz) 1852.4 1880.0 1907.6
RMC 12.2Kbps 22.23 22.38 22.39
HSDPA Subtest-1 21.87 22.21 22.04
HSDPA Subtest-2 21.85 22.14 22.04
HSDPA Subtest-3 21.34 21.63 21.53
HSDPA Subtest-4 21.31 21.66 21.54
HSUPA Subtest-1 21.48 21.84 21.72
HSUPA Subtest-2 19.46 19.81 19.75
HSUPA Subtest-3 20.51 20.85 20.72
HSUPA Subtest-4 19.49 19.83 19.71
HSUPA Subtest-5 21.48 21.82 21.71
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2.2.Peak to Average Ratio
2.2.1. Requirement

According to FCC 24.232(d) the peak-to-average ratio (PAR) of the transmission may not exceed
13 dB.

2.2.2. Test Description

Test Setup:
Attenuator 1+
System Pawer
Simulator+ Splitters
EUT+H
Spectrum
Analyzer+
e Attenuator 2«

The EUTis coupled to the Spectrum Analyzer (SA) and the System Simulator (SS) with Attenuators
through the Power Splitter; the RF load attached to the EUT antenna terminal is 500hm; the path
loss as the factor is calibrated to correct the reading. The EUT is commanded by the SS to operate
at the maximum output power i.e. Power Control Level (PCL) = 5 and Power Class = 4. A call is
established between the EUT and the SS.

2.2.3. Test procedure

1 .For GSM/EDGE operating mode:

a. Set RBW=1MHz, VBW=3MHz, peak detector in spectrum analyzer.

b. Set EUT in maximum output power, and triggered the bust signal.

c. Measured respectively the peak level and mean level, and the deviation was recorded as Peak
to Average ratio.

2.For UMTS operating mode:

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

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

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
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2.2.4. Test Result

The lowest, middle and highest channels are selected to perform testing to verify the conducted RF
output peak power of the Module.

A. Test Verdict:

Frequency Peak to Average ratio Limit .
Band Ch I Verdict
an anne (MHz) 4B 9B erdic
GPRS850 128 824.2 0.07 PASS
MUz 190 836.6 0.125 PASS
251 848.8 0.043 PASS
GPRS 512 1850.2 0.033 PASS
661 1880.0 0.069 PASS
1900MHz
810 1909.8 0.013 13 PASS
EDGES50 128 824.2 0.121 PASS
MUz 190 836.6 0.021 PASS
251 848.8 0.022 PASS
EDGE 512 1850.2 0.016 PASS
661 1880.0 0.184 PASS
1900MHz
810 1909.8 0.106 PASS
Frequency Peak to Average ratio Limit ,
Band Ch I Verdict
an anne (MHz) 4B 4B erdic
WCDMA 4132 826.4 3.06 PASS
4182 836.4 3.03 PASS
Band V
4233 846.6 3.08 13 PASS
WCDMA 9262 1852.4 3.02 PASS
Band Il 9400 1880.0 3.25 PASS
9538 1907.6 3.12 PASS
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GPRS 850MHz CH128 824.2MHz
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GPRS 1900MHz CH512 1850.2MHz
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EDGE 850MHz CH128 824.2MHz

Agilent Spectrum Analyzer - Swept SA Agilent Spectrum Analyzer - Swept SA

o F | SENSE:INT ENSE:INT
Marker 1 803.000 ps vg Type: Log-P Peak Search TracelDetector
Y Trig: Free Run AvglHold:> 1001100

Atten: 20 dB

Select Trace‘

NextPeak
Ref Offset 265 dB Mkr1 803.0 us extEeal

Ref Offset 26.5 dB
Ref 35.00 dBm 29.689 dBm

Ref 35.00 dBm

Next Pk Right|
Next Pk Left
Marker Delta|

Mkr—CF

Mkr—RefLvi

ALl Span 0 Hz centersmaomO R m

p:
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts) Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

sTATUS nsG STATUS

EDGE 850MHz CH190 836.6MHz

Aguem Spectrum Analyzer - Swem SA

Agll:ﬂlSpedrumAnalﬂer SweplSA
ENSEIN NALIGN OFF |09:43,04 AM Apr 23,2019 [ ENSEINT

Marker 425.00 Avg Type: Log-Pwr TRACE Peak Search
ey Trig: Free Run AvglHold:> 1001100
IFGain:Low __Atten: 20 dB

Peak Search

NextPeak =
Mkr1 §02.0 ys

Ref Offset 26.5 dB

Ref 35.00 dBm 29.081 dBm

9L

i

]

Center 836.600000 MHz ) Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

nsG sTaTUS

Ref Offset 26.5 dB
Ref 35.00 dBm

Next Pk Right|

Next Pk Left

Marker Delta|

Mkr—CF|

Mkr—RefLvl|

Center 836.600000 MHz B Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

EDGE 850MHz CH251 848.8MHz

Agilent Spectrum Analyzer - Swept SA Aguem Spectrum Arulyzer Swem SA
ENSEINT iy [09:39:22 M A 23,2019

b
Marker 1 529.00 Avg Type: Log-Pwr TRAcE Peak Search
Trig:Free R AvglHold:>100/100 TP

AR r:‘g 2048 s ocr GRAMSENG
Ref Offset 265 dB Mkr1 529.0 us NextPeak|

Bidiv  Ref 35.00 dBm 29.238 dBm

ENGE:INT

ANALIGN ¢
Marker 1 529 000 ps Avg Type: RMS TRACE [} TracelDetector
Fast Gpo Trig:Free Run Avg|Hold:>100/100
IFGain:Low Atten: 20 dB SelectTrace,
Ref Offset 26.5 dB .0 ps 1
Ref 35.00 dBm 5

Next Pk Right|
Next Pk Left
Marker Delta|

Mkr—CF

Mkr—RefLvl|

Center 848.800000 MHz
Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

nsG sTaTUS

Center 848.800000 MHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
MORLARB  Fui3 buiding A, Feivang Science Park, No.8 LongChang Road,
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EDGE 1900MHz CH512 1850.2MHz

Agilent Spectrum Analyzer - Swept SA
[ SENSEUNT

w RF
Marker 1 296.000 us y
8 Trig: Free Run

Atten: 20 dB

Ref Offset 26.5 dB
Ref 35.00 dBm

Center 1.850200000 GHz

Res BW 1.0 MHz #VBW 3.0 MHz

Avg Type: Log-Py
Avg|Hold:>100/100

25.564 dBm

Span 0 Hz
Sweep 1.000 ms (1001 pts)

sTATUS

Peak Search

Next Peak|

Next Pk Right|

Next Pk Left

Marker Delta|

Mkr—CF|

Mkr—RefLvi

Aguem Spectrum Arulyzer Swept SA
ENSEINT

Ref Offset 26.5 dB
Ref 35.00 dBm

Center 1.850200000 GHz
Res BW 1.0 MHz

nsG

#VBW 3.0 MHz*

10:05:28 AM Apr 2
TRAC

Peak Search

Mkr1 601.0 ps
25.580 dBm

Sweep 1.000 ms (1001 pts)

sTaTUS

EDGE 1900MHz CH661

1880.0MHz

Agil:ﬂl Spectrum Analyzer - smz SA

Marker 1 306.00!

PNO: Fost Trig: Free Run
IFG: w Atten: 20 dB

ENSE:INT

Ref Offset 26.5 dB
Ref 35.00 dBm

Center 1.880000000 GHz

Res BW 1.0 MHz #VBW 3.0 MHz

ANALIGN OFF | 10:13:58AM Apr 23, 2019
9 Type: Log-Pwr
AvglHold:>100/100

Mkr1 306.0 ps
25.033 dBm

Span 0 Hz
Sweep 1.000 ms (1001 pts)

Peak Search

Next Peak|

Next Pk Right|

Next Pk Left

Marker Delta|

Mkr—CF|

Mkr—RefLvl|

Aguem Spectrum Arulyzer Swem SA
| ENSEINT

Ref Offset 26.5 dB
Ref 35.00 dBm

Center 1.880000000 GHz

Res BW 1.0 MHz #VBW 3.0 MHz*

TracelDetector

Select Trace‘

Span 0 Hz
Sweep 1.000 ms (1001 pts)

sTaTUS

Agilent Spectrum Analyzer - Swept SA

o
Marker 1 247.00f

Fast Gy Trig: Free Run
IFGam Low Atten: 20 dB

ENSE:INT

Ref Offset 265 dB
Bidiv  Ref 35.00 dBm

Center 1.909800000 GHz

Res BW 1.0 MHz #VBW 3.0 MHz

Mkr1 247.0 ps
25.522 dBm

Span 0 Hz
Sweep 1.000 ms (1001 pts)

Peak Search

Next Peak|

Next Pk Right|

Next Pk Left

Marker Delta|

Mkr—CF|

Mkr—RefLvl|

ENGE:INT

Ref Offset 26.5 dB
Ref 35.00 dBm

Center 1.909800000 GHz
Res BW 1.0 MHz

#VBW 3.0 MHz*

Frequency

Mkr1 306.0 us
25.416 dBm

Span 0 Hz
Sweep 1.000 ms (1001 pts)

sTaTUS
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WCDMA Band V CH4132 826.4MHz

WCDMA Band V CH4182 836.4MHz

Agilent Spectrum Analyzer - Power Stat CCDF

‘SENSE:INT] | ANALIGN OFF |10:54:15 AM Apr 24, 2019

RF A0 | SENSEINT]
Center Freq 826.400000 MHz Center Freq: 826.400000 MHz Radio Std: None
0 Trig: Free Run Counts:4.92 M10.0 Mpt

#IFGain:Low #Atten: 10 dB

Frequency

Average Power Gaussian

100 %
22.37 dBm
53.35 % at 0dB

10.0 % 1.71dB
1.0% 2.58 dB
01% 3.06 dB
0.01% 3.28dB
0.001% 3.39dB
0.0001 % 3.44 dB 0.001 %/

Peak 3.46 dB
25.83 dBm
0.0001 % TR
Info BW 5.0000 MHz

usG STATUS

CF Step

Agilent Spectrum Analyzer - Power Stat CCDF
SENSEINT] /AUGNOFF __|10:53:30AM Anr24, 2019

RF1S0Q/NDC | SEIN
Center Freq 836.600000 MHz req; 836.600000 MHz Radio Std: None
- Free Run Counts:5.15 M10.0 Mpt

Frequency

#IFGain:Low
Average Power

22.43 dBm
53.40 % at 0dB

836.600000 MHz|

10.0 % 1.71 dB
1.0 % 2.57 dB
0.1 % 3.03 dB
0.01 % 3.25dB
0.001% 3.37dB
0.0001 % 3.42dB 0.001 %
Peak 3.44 dB
25.87 dBm
) dB
Info BW 5.0000 MHz

MG sTATUS

WCDMA Band V CH4233 846.6MHz

Agilent Spectrum Analyzer - Power Stat CCDF
3 " SENSEINT] [ /NALIGN OFF | 10:48:25 AM Apr 24, 2019

Center Freq: 846.600000 MHz Radio Std: None Frequency

Trig: Free Run Counts:1.17 MI10.0 Mpt

#Atten: 10 dB

4 RF A0C
Center Freq 846.600000 MHz

Average Power Gaussian

100 %

22.65 dBm
53.09 % at 0dB

10.0 % 1.72dB
1.0% 2.60 dB
01% 3.08 dB
0.01% 3.32dB
0.001% 3.43dB
0.0001 % 3.51dB 0.001 %/

Peak 3.52dB
26.17 dBm

[[74 S—
0.0001 A’OdB

Info BW 5.0000 MHz

usG STATUS

CF Step

MORLAB
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WCDMA Band Il CH9262 1852.4MHz

WCDMA Band Il CH9400 1880.0MHz

Agilent Spectrum Analyzer - Power Stat CCDF

3 SENSEINT| NAUIGN OFF [ 11:04:524M Apr 24, 2019
Center Freq 1.852400000 GHz Center Freg: 1852400000 GHz Radio Std: None Frequency
= Trig: Free Run Counts:8.33 Mi10.0 Mpt
#Atten: 10 dB

Average Power

20.09 dBm
53.35 % at 0dB

10.0 % 1.74 dB
1.0% 2.59 dB
0.1% 3.02dB
0.01% 3.23dB
0.001% 3.33dB
0.0001 % 3.38 dB 0.001 %

Peak 3.40 dB
23.49 dBm
0.0001 %5 g—=—

Info BW 5.0000 MHz

MG sTATUS

" SENSEINT] | /NALIGN OFF |11:08:35 AM Apr 24, 2019
Center Freq: 1.880000000 GHz Radio Std: None Frequency
v Counts:315 ki10.0 Mpt

Average Power

18.31 dBm
52.71 % at 0dB

10.0 % 1.78 dB
1.0% 2.73dB
01% 3.25dB
0.01% 3.48 dB
0.001% 3.59 dB
0.0001%  --—-dB 0.001 %/

Peak 3.62dB
21.93 dBm
0.0001 éa—d‘é— —

Info BW 5.0000 MHz

usG STATUS

WCDMA Band Il CH9538 1907.6MHz

Agilent Spectrum Analyzer - Power Stat CCDF

RF | s0Q/MDC | SENSEINT] NAUIGN OFF _[11:11:20 M Apr24, 2019
Center Freq 1.907600000 GHz Center Freg: 1.907600000 GHz Radio Std: None Frequency
B8 Trig: Free Run Counts:3.23 M10.0 Mpt
#IFGain:Low #Atten: 10 dB

Average Power

18.30 dBm
53.03 % at 0dB

10.0 % 1.77 dB
1.0% 2.66 dB
0.1% 3.12dB
0.01% 3.34 dB
0.001% 3.44dB
0.0001 % 3.50 dB 0.001 %

Peak 352dB ‘
21.82 dBm

P I I
0.0001 % /5=
Info BW 5.0000 MHz

MG sTATUS
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2.3.99% Occupied Bandwidth

2.3.1. Requirement

According to FCC section 2.1049, the occupied bandwidth is the frequency bandwidth such that,
below its lower and above its upper frequency limits, the mean powers radiated are each equal to
0.5 percent of the total mean power radiated by a given emission.Occupied bandwidth is also
known as the 99% emission bandwidth.

2.3.2. Test Description

Test Setup:
Attenuator 1+
System Pawer
Simulator+ Splitters
EUT«
Spectrum
Analyzer+
e Attenuator 2«

The EUTis coupled to the Spectrum Analyzer (SA) and the System Simulator (SS) with Attenuators
through the Power Splitter; the RF load attached to the EUT antenna terminal is 500hm; the path
loss as the factor is calibrated to correct the reading. The EUT is commanded by the SS to operate
at the maximum output power i.e. Power Control Level (PCL) = 5 and Power Class = 4. A call is
established between the EUT and the SS.

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
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2.3.3. Test Result

The lowest, middle and highest channels are selected to perform testing to record the 99%
occupied bandwidth.

GSM Test Verdict:

5 , - -
Band Channel Frequency | 99% Occupied Bandwidth 26dB Bandwidth
(MHz) (kHz) (kHz)
GPRS850 128 824.2 243.80 300.4
Miz 190 836.6 241.77 300.4
251 848.8 243.08 310.3
512 1850.2 239.46 312.1
GPRS 661 1880.0 243.38 316.3
1900MHz ' ' '
810 1909.8 240.41 304.6
128 824.2 240.63 304.4
EDGE 190 836.6 240.67 304.5
850MHz ' ' '
251 848.8 243.68 313.3
512 1850.2 240.56 300.3
EDGE 661 1880.0 237.32 309.3
1900MHz ' ' '
810 1909.8 240.63 304.4
WCDMA Test Verdict:
o . - .
Band Channel Frequency 99% Occupied Bandwidth 26dB Bandwidth
(MHz) (MHz) (MHz)
4132 826.4 4.166 4.674
WCDMA
4182 836.4 4172 4.665
Band V
4233 846.6 4.158 4.670
9262 1852.4 4.163 4.666
WCDMA
9400 1880.0 4.179 4.638
Band I
9538 1907.6 4.171 4.665
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GPRS 850MHz CH128 824.2MHz

GPRS 850MHz CH190 836.6MHz

Igllem Spectrum Anaiy'zer Occupied BW
NALIGN OFF——|03:47:45 P apr 22,2015

Radio Std: None

824 200000 MHz

Radio De! TS

Center 824.2 MHz
#Res BW 10 kHz

Span 2 MHz|

#VBW 30 kHz Sweep 24.73 ms|

Occupied Bandwidth Total Power 36.5 dBm

243.80 kHz
Transmit Freq Error 1.906 kHz
x dB Bandwidth 300.4 kHz

OBW Power
x dB

99.00 %
-26.00 dB

STATUS

TracelDetector

Clear Write

Frequency

Center Freq
836.600000 MHz

T ”f,r‘,,»/”

Lt Ao

Center 836.6 MHz
#Res BW 10 kHz

Span 2 MHz|

Sweep 24.73 ms| CF Ste

200.000 kHz
Man

#VBW 30 kHz

Occupied Bandwidth Total Power 36.6 dBm
241.77 kHz

264 Hz
300.4 kHz

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

99.00 %
-26.00 dB

usG STATUS

GPRS 850MHz CH251 848.8MHz

GPRS 1900MHz CH512 1850.2MHz

Agilent Spectrum Analyzer - Occupied BW.
7 ENSEINT Y
Center Freq: 848.800000 MHz
o Trig: Free Run AvglHold:>10/10
#Atten: 14 dB

LIGN OFF __|03:50:29 PM Apr 22, 2019

Center Freq 848.800000 MHz Radio Std: None

#IFGain:Low Radio Device: BTS

Ref 26.50 dBm

4Res BW 10 kHz #VBW 30 kHz

Occupied Bandwidth Total Power 37.1 dBm
243.08 kHz

1.270 kHz
310.3 kHz

OBW Power
xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

Frequency

Agilent Spectrum Analyzer - Occupied BW.
ENSEINT INALIGN OFF
Center Freq: 1.850200000 GHz
o Trig: Free Run AvglHold:>10/110
#Atten: 14 dB

[03:33:34 P Apr 22, 2019

Radio Std: None Frequency

Center Freq 1.850200000 GHz

#IFGain:Low Radio Device: BTS

Ref 26.50 dBm

Span 2 MHz
#VBW 30 kHz Sweep 24.73 ms|

Occupied Bandwidth Total Power 26.9 dBm
239.46 kHz

-310 Hz
312.1 kHz

OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

99.00 %
-26.00 dB

MsG STATUS.

GPRS 1900MHz CH661

1880.0MHz

GPRS 1900MHz CH810 1909.8MHz

B Spzcinen Avnlzercccfed B

ENSEINT Y
Center Freq: 1.880000000 GHz
G0 Trig: Free Run AvglHold:>10/10
#IFGain:Low __ #Atten: 14 dB

LIGN OFF __[03:26:10 PMApr 22, 2019

Center Freq 1. 880000000 GHz Radio Std: None

Radio Device: BTS

Ref 26.50 dBm

;
-
A
R P

Span 2 MHz
Sweep 24.73 ms|

H#Res BW 10 kHz #VBW 30 kHz

Occupied Bandwidth Total Power 26.4 dBm
243.38 kHz

1.025 kHz
316.3 kHz

OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

99.00 %
-26.00 dB

TracelDetector

Clear Write

Agilent Spectrum Analyzer - Occupied BW
J E ENSE:INT NALIGN OFF
Ref Value 26.50 dBm Center Freq: 1909800000 GHz
Trig: Free Run AvglHold:>10/10
#Atten: 14 dB

[03:20:20 PM Apr 22, 2019

Radio Std: None TracelDetector

Radio Device: BTS
Ref26.50dBm

7
Y
s

Clear Write

lr PRI T g

Span 2 MHz
H#Res BW 10 kHz #VBW 30 kHz Sweep 24.73 ms|

Occupied Bandwidth Total Power 27.3 dBm
240.41 kHz

272 Hz
304.6 kHz

Transmit Freq Error
x dB Bandwidth

OBW Power
xdB

99.00 %
-26.00 dB
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EDGE 850MHz CH128 824.2MHz

EDGE 850MHz CH190 836.6MHz

824.200000 MHz

Center 824.2 MHz

H#Res BW 10 kHz #VBW 30 kHz

Occupied Bandwidth Total Power
240.63 kHz

98 Hz OBW Power
304.4 kHz x dB

Transmit Freq Error
x dB Bandwidth

TracelDetector

Clear Write

Span 2 MHz|
Sweep 24.73 ms|

37.3 dBm

99.00 %
-26.00 dB

STATUS

- Occupied BW.

ES c NAUIGN OFF

36600000 MHz
Avg|Hold:>10110

Agilent Spectrum Analyzer
g [03:45:33 P Apr 22,2019 _
Radio Std: None

836.500000 MHz TracelDetector

Clear Write

s
By, ‘.',F“m‘l‘:‘wu“ﬂw “'lﬂv‘rr{h

e ——

ICenter 836.6 MHz
#Res BW 10 kHz

Span 2 MHz|

#VBW 30 kHz Sweep 24.73 ms|

Occupied Bandwidth Total Power 36.6 dBm
240.67 kHz

496 Hz OBW Power
304.5 kHz x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

STATUS

EDGE 850MHz CH251

848.8MHz

EDGE 1900MHz CH512 1850.2MHz

Agilent Spectrum Analyzer - Occupied BW.

Trig: Free Run
#Atten: 14 dB

iCenter 848.8 MHz
H#Res BW 10 kHz #VBW 30 kHz

Occupied Bandwidth Total Power
243.68 kHz

716 Hz OBW Power
313.3 kHz xdB

Transmit Freq Error
x dB Bandwidth

LIGN OFF __[03:50:

7 ENSEIINT A
Center Freq 848.800000 MHz Center Freq: 848.800000 MHz
Avg|Hold:>10/10

PM fpr 22,2019

Radio Std: None Frequency

Radio Devi TS

§pan 2 MHz
Sweep 24.73 ms| CF Step

35.7 dBm

99.00 %
-26.00 dB

Agilent Spectrum Analyzer - Occupied BW.

7 r ENSEINT NALIGN OF
Center Freq 1.850200000 GHz Center Freq: 1.850200000 GHz
AvglHold:>10/10

N Trig: Free Run
#Atten: 14 dB

03:39:20 PM Apr 22, 2019

Radio Std: None TracelDetector

Radio Device: BTS

Clear Write

H
of

] o,
g AT

1 §pan 2 MHz

#VBW 30 kHz Sweep 24.73 ms|

Occupied Bandwidth Total Power 26.7 dBm
240.56 kHz

578 Hz OBW Power
300.3 kHz xdB

Detector|
Average >
99.00 % Auto Man

-26.00 dB

Transmit Freq Error
x dB Bandwidth

STATUS

EDGE 1900MHzCH661

1880.0MHz

EDGE 1900MHzCH810 1909.8MHz

Agilent Spectrum Analyzer - Occupied BW.

 Trig: Free Run
#Atten: 14 dB

v
‘Wwaw«m/“tn/"fww

H#Res BW 10 kHz #VBW 30 kHz

Occupied Bandwidth Total Power
237.32 kHz

1.578 kHz OBW Power
309.3 kHz xdB

Transmit Freq Error
x dB Bandwidth

LIGN OFF __|03:25:51 PMApr 22, 2019

ENSEINT Y
Center Freq 1.880000000 GHz Center Freq: 1.880000000 GHz
AvglHold:>10/10

Radio Std: None TracelDetector

Radio Devi TS

Clear Write

§pan 2 MHz
Sweep 24.73 ms|

28.7 dBm

99.00 %
-26.00 dB

Agilent Spectrum Analyzer - Occupied BW.
w A ENSEh LIGN OFF

SEINT A
Ref Value 26.50 dBm Center Freq: 1908800000 GHz
Avg|Hold:>10110

N Trig: Free Run
#Atten: 14 dB

[03:21:41 PM Apr 22, 2019

Radio Std: None TracelDetector

Radio Device: BTS
dBidiv Ref 26.50 dBm

Clear Write

§pan 2 MHz
H#Res BW 10 kHz #VBW 30 kHz Sweep 24.73 ms|

Occupied Bandwidth Total Power 28.0 dBm
239.62 kHz

-366 Hz OBW Power
308.6 kHz xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.
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