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FCC -- TEST REPORT

_ September 17, 2015
Test Report No. : LCS1508191108E Date of issue
Type / Model.........ccccoeerriennnn. : NLS-MT65
EUT .o . Portable Data Collector
Applicant...........cccoeeiinenn. : Fujian Newland Auto-ID Tech Co., Ltd.
FANG (0] (=T : Newland Science & Technology Park, No.1 Rujiang West Rd.,
Mawei district, Fuzhou, Fujian, 350015, China
Telephone.........ccocoeevviiinine. : 0591-83979235
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AdAress......cocoeeveieeviieiee, : Newland Science & Technology Park, No.1 Rujiang West Rd.,
Mawei district, Fuzhou, Fujian, 350015, China
Telephone.......c.ccocveeiecinnen, . 0591-83979235
FaXitiiiiireieieeeesee e : 0591-83979250
Factory........ccocovvieveiesnennn, : Fujian Newland Auto-1D Tech Co., Ltd.
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Test Result Positive

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. GENERAL INFORMATION

1.1. Description of Device (EUT)

EUT . Portable Data Collector
Test Model : NLS-MT65
DC 3.7V, 3700mAh
Power Supply " Input: 100~240V AC, 50/60Hz, 0.35A; Output: DC 5V, 2A
XIGSM 850 (U.S.-Band) [X]PCS 1900 (U.S.-Band)
Support Band : [_JUMTS FDD Band Il (U.S.-Band)

[ JUMTS FDD Band V (U.S.-Band)

GSM 850: 824.2MHz ~ 848.8MHz
Uplink :
PCS 1900: 1850.2MHz ~ 1909.8MHz

GSM 850: 869.2MHz ~ 893.8MHz
Downlink :
PCS 1900: 1930.2MHz ~ 1989.8MHz

Type Of Modulation  : GSM/GPRS:GMSK; EGPRS: 8-PSK

Antenna Description  : Internal Antenna, 2.0 dBi
Software Version : V1.0
Hardware Version : GMT80MBV1.2

1.2. Host System Configuration List and Details

Manufacturer Description Model Serial Number | Certificate
TEKAO012-050
-- Adapter 2000XX - VOC

1.3. External 1/0 Cable

I/0O Port Description Quantity Cable
USB 1 1.2m, Shielded
Earphone 1 N/A

1.4. Description of Test Facility

Site Description
EMC Lab. : CNAS Registration Number. is L4595.
FCC Registration Number. is 899208.
Industry Canada Registration Number. is 9642A-1.
VCCI Registration Number. is C-4260 and R-3804.
ESMD Registration Number. is ARCB0108.
UL Registration Number. is 100571-492.
TUV SUD Registration Number. is SCN1081.
TUV RH Registration Number. is UA 50296516-001
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1.5. Statement of The Measurement Uncertainty

The data and results referenced in this document are true and accurate. The reader is
cautioned that there may be errors within the calibration limits of the equipment and
facilities. The measurement uncertainty was calculated for all measurements listed in this
test report acc. To CISPR 16 — 4 “Specification for radio disturbance and immunity
measuring apparatus and methods — Part 4: Uncertainty in EMC Measurements™ and is
documented in the LCS quality system acc. To DIN EN ISO/IEC 17025. Furthermore,
component and process variability of devices similar to that tested may result in additional
deviation. The manufacturer has the sole responsibility of continued compliance of the
device.

1.6. Measurement Uncertainty

Test Item Frequency Range Uncertainty Note
9KHz~30MHz +3.100B (1)
. : 30MHz~200MHz +2.96dB 1)
Radiation Uncertainty |- = 01117 1000MHz +3.10dB )
1GHz~26.5GHz +3.80dB (1)
Conduction Uncertainty |: 150kHz~30MHz +1.63dB (1)
Power disturbance  |: 30MHz~300MHz +1.60dB (1)

(1). This uncertainty represents an expanded uncertainty expressed at approximately
the 95% confidence level using a coverage factor of k=2.

1.7. Test environment

All tests were performed under the following environmental conditions:

Condition Minimum value Maximum value
Barometric pressure 86kPa 106kPa
Temperature 15<C 30<C
Relative Humidity 20 % 75 %
Power supply range 45% of rated voltages
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2. TEST METHODOLOGY

All tests and measurements indicated in this document were performed in accordance with
FCC CFR 47 part 2, FCC CFR 47 part 22 subpart H and part 24 subpart E.

Applicable Standards: TIA/EIA603-D, ANSI C63.4-2003.The radiated testing was
performed at an antenna-to-EUT distance of 3 meters. All radiated and conducted emissions
measurement was performed at Shenzhen LCS Compliance Testing Laboratory Ltd..

2.1. EUT Configuration

The EUT configuration for testing is installed on RF field strength measurement to meet the
Commissions requirement and operating in a manner that intends to maximize its emission
characteristics in a continuous normal application.

2.2. Objective

This type approval report is prepared on behalf of Fujian Newland Auto-1D Tech Co., Ltd.

in accordance with FCC CFR 47 part 2, FCC CFR 47 part 22 subpart H and part 24 subpart
E.

The objective is to determine compliance with FCC rules for RF output power, modulation
characteristics, occupied bandwidth, spurious emissions at antenna terminal, field strength
of spurious radiation, frequency stability, band edge, and conducted and radiated margin.

2.3. General Test Procedures

2.3.1 Conducted Emissions

According to the requirements in Section 6.2 of TIA/EIA603-D, AC power-line conducted

emissions shall be measured in the frequency range between 0.15 MHz and 30MHz using
Quasi-peak and average detector modes.

2.3.2 Radiated Emissions

The EUT is placed on a turn table and the turntable shall rotate 360 degrees to determine the
position of maximum emission level. EUT is set 3m away from the receiving antenna,
which varied from 1m to 4m to find out the highest emission. And also, each emission was
to be maximized by changing the polarization of receiving antenna both horizontal and
vertical. In order to find out the maximum emissions, exploratory radiated emission
measurements were made according to the requirements in Section 6.3 of TIA/EIA603-D.
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2.4. Test Mode

GSM / GPRS/EGRS 850: Channel Low (CH128), Channel Mid (CH190) and Channel High
(CH251) were chosen for full testing. The test PCL(Power Control Level)/Class is
level 5/class 3(For GPRS/EGRS).

PCS / GPRS/ EGRS 1900: Channel Low (CH512), Channel Mid (CH661) and Channel
High (CH810) were chosen for full testing. The test PCL(Power Control Level)/Class is
level O/class 3(For GPRS/EGRS).

After verification, all tests were carried out with the worst case test modes as shown below
except radiated spurious emission below 1GHz and power line conducted emissions below
30MHz, which worst case was in normal link mode only.

For the field strength of spurious emission, the worst emission was found in lie-down
position (X axis) for GSM /GPRS/EGPRS 850, lie-down position (X axis) for PCS /GPRS/
EGPRS 1900 and the worst case was recorded.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
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3. SYSTEM TEST CONFIGURATION

3.1. Justification

The EUT had been tested under operating condition. EUT staying in continuous
transmitting mode.

3.2. EUT Exercise Software

N/A.

3.3. Special Accessories

N/A.

3.4. Block Diagram/Schematics

Please refer to the related document

3.5. Equipment Modifications

Shenzhen LCS Compliance Testing Laboratory Ltd. has not done any modification on the
EUT.

3.6. Test Setup

Please refer to the test setup photo.
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4. SUMMARY OF TEST RESULTS

Applied Standard: 47 CFR FCC Part 22 Subpart H, Part 24 Subpart E
FCC Rules Description of Test Result
Conducted Output Power i

£.1046, £2.913, £4.232 | RF Output Power [~ Outp'it So | Compliant
%-190147?'542.593085 Occupied Bandwidth Compliant
8.1053, 8.917, 84.238 Spurious Radiated Emissions Compliant
8.1051, 8.917, 84.238 Spurious Emissions at Antenna Terminals Compliant
8.917, 84.238 Band Edge Compliant
8.1055, 82.355, 84.235 Frequency Stability Compliant
815.107 / 815.207 AC power line conducted emissions Compliant
2.1047 Modulation Characteristics Compliant
81.1310, 8.1091 RF Exposure Information Compliant
84.232(d) Peak-to-Average Ratio Compliant
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5. TEST RESULT

5.1. RF OUTPUT POWER

5.1.1. Standard Applicable

According to FCC 8.1046 and 82.913, the maximum effective radiated power (ERP) of
mobile transmitters and auxiliary test transmitters must not exceed 7 Watts.

According to FCC 8.1046 and 82.232, mobile and portable stations are limited to 2 Watts
and the equipment must employ a means for limiting power to the minimum necessary for
successful communications.

5.1.2. Measuring Instruments

Please refer to section 6 of equipments list in this report.

5.1.3. Test Procedures
Conducted method:

EUT Attenuator Wireless Test Set

Radiated method:
TIA 603-D section 2.2.17

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
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5.1.4. Test Results

Temperature 25°C Humidity 60%
ATM Pressure: 101.4kPa Test Engineer Jacky
Conducted Power:
Frequency Output Power Limit
Mode Channel
(MHz) (Average, dBm) (dBm)
128 824.2 32.44 38.45
GSM 850 190 836.6 32.57 38.45
251 848.8 32.55 38.45
128 824.2 32.12 38.45
GPRS 850
190 836.6 32.15 38.45
(Slot 1)
251 848.8 32.13 38.45
128 824.2 31.25 38.45
GPRS 850
190 836.6 31.14 38.45
(Slot 2)
251 848.8 31.20 38.45
128 824.2 29.31 38.45
GPRS 850
190 836.6 29.27 38.45
(Slot 3)
251 848.8 29.37 38.45
128 824.2 27.36 38.45
GPRS 850
190 836.6 27.22 38.45
(Slot 4)
251 848.8 27.31 38.45
128 824.2 26.52 38.45
EGPRS 850
190 836.6 26.44 38.45
(Slot 1)
251 848.8 26.56 38.45
128 824.2 25.45 38.45
EGPRS 850
190 836.6 25.33 38.45
(Slot 2)
251 848.8 25,51 38.45
128 824.2 24.62 38.45
EGPRS 850
190 836.6 24.63 38.45
(Slot 3)
251 848.8 24.58 38.45
128 824.2 24.14 38.45
EGPRS 850
190 836.6 24.17 38.45
(Slot 4)
251 848.8 24.15 38.45
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Mod Frequency Output Power Limit
welE Channel
(MHz) (Average, dBm) (dBm)
512 1850.2 29.55 33
PCS 1900 661 1880.0 29.59 33
810 1909.8 29.63 33
512 1850.2 29.24 33
GPRS 1900
661 1880.0 29.28 33
(Slot 1)
810 1909.8 29.31 33
512 1850.2 28.66 33
GPRS 1900
661 1880.0 28.68 33
(Slot 2)
810 1909.8 28.62 33
512 1850.2 26.51 33
GPRS 1900
661 1880.0 26.57 33
(Slot 3)
810 1909.8 26.53 33
512 1850.2 24.41 33
GPRS 1900
661 1880.0 24.29 33
(Slot 4)
810 1909.8 24.36 33
512 1850.2 24.45 33
EGPRS 1900
661 1880.0 24.40 33
(Slot 1)
810 1909.8 24,52 33
512 1850.2 23.35 33
EGPRS 1900
661 1880.0 23.44 33
(Slot 2)
810 1909.8 23.55 33
512 1850.2 22.52 33
EGPRS 1900
661 1880.0 22.66 33
(Slot 3)
810 1909.8 22.57 33
512 1850.2 22.25 33
EGPRS 1900
661 1880.0 22.31 33
(Slot 4)
810 1909.8 22.22 33
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Radiated Power:

The worst test data as follow:

GSM 850

128 824.2 33.91 38.45
190 836.6 33.98 38.45
251 848.8 34.02 38.45

EGPRS 850

128 824.2 28.42 38.45
190 836.6 28.35 38.45
251 848.8 28.51 38.45

PCS 1900

512 1850.2 31.37 33
661 1880.0 31.35 33
810 1909.8 31.42 33

EGPRS 1900

512 1850.2 26.25 33
661 1880.0 26.34 33
810 1909.8 26.38 33

NOTE:AIl conditions have been tested and we only record the worst results in each bands.
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5.2. OCCUPIED BANDWIDTH

5.2.1. Standard Applicable

FCC §2.1049, §22.917, §22.905 and §24.238.

5.2.2. Measuring Instruments

Please refer to section 6 of equipments list in this report.

5.2.3. Test Procedures

The RF output of the transmitter was connected to the wireless communication tester and
spectrum analyzer through attenuation.

EUT

The -26dB & 99% bandwidth was recorded.

Splitter

Spectrum

Analyzer

Wireless

Test Set

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
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5.2.4. Test Results

The worst test data as follow:

GSM 850

128 824.2 319.10 243.28
190 836.6 316.30 246.42
251 848.8 319.30 244.96

EGPRS 850

128 824.2 323.80 248.65
190 836.6 319.80 246.44
251 848.8 318.00 249.51

PCS 1900

512 1850.2 311.10 240.93
661 1880.0 321.40 242.57
810 1909.8 313.20 241.56

EGPRS 1900

512 1850.2 314.40 243.75
661 1880.0 296.20 238.80
810 1909.8 306.00 238.25

NOTE:AIl conditions have been tested and we only record the worst results in each bands.
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Test Plots For GSM 850

Agilent Spectrum Analyzer - Occupied BW

soeac || [SENSEPULEE]

ALIGNAUTO 024140 AM S2p083, 2015

Center Freq: 824.200000 MHz
AvglHol

|7/
Span 1.0000 MHz

Ref 35.00 dBm

Center 824.2 NHz
#VBW 30 kHz

Occupied Bandwidth
243.28 kHz
-109 Hz
319.1 kHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Radio Std: None
M0

Radio D! BTS

Span 1 MHz
Sweep 9.6 ms

98.00 %
-26.00 dB

TracelDetector

Clear Write

Agilent Spectrum Analyzer - Occupied BW

soe ac | [SENSEPULEE]

ALIGNAUTO  |02:42:16 AM S2p03, 2015

Center Freq: 836.600000 MHz

2. I
Center Freq 836.600000 MHz B

Ref 35.00 dBm

Center 836.6 MHz
#VBW 30 kHz

Occupied Bandwidth
246.42 kHz
119 Hz
316.3 kHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

MSG

Radio Std: None
M0
Radio Device: BTS

Span 1 MHz
Sweep 9.6 ms

98.00 %
-26.00 dB

STATUS

Frequency

Center Freq
836.600000 MHz

CF Step

Agilent Spectrum Analyzer - Occupied BW

soeac | [SENSEPULEE]

ALIGNAUTO 024242 AM S2p083, 2015

Center Freq: 848.800000 MHz

2./ I
Center Freq 848.800000 MHz B

#Atten: 38 dB

Ref 35.00 dBm

Center 848.8 NHz
#VBW 30 kHz

Occupied Bandwidth
244.96 kHz
-A77 Hz
319.3 kHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

MSG

Radio Std: None
M0

Radio D! BTS

98.00 %
-26.00 dB

STATUS

Frequency

Center Freq
848.800000 MHz
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Test Plots For EGPRS 850
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FCC ID: SLONLS-MT65

Test Plots For PCS 1900
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Report No.: LCS1508191108E

Test Plots For EGPRS 1900
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: SLONLS-MT65 Report No.: LCS1508191108E

5.3. SPURIOUS AND HARMONIC EMISSION AT ANTENNA TERMINAL

5.3.1. Standard Applicable

FCC §2.1051, §22.917 and §24.238.

5.3.2. Measuring Instruments

Please refer to section 6 of equipments list in this report.

5.3.3. Test Procedures

The RF output of the transmitter was connected to the wireless communication tester and
spectrum analyzer through attenuation.

EUT

—

Splitter

’_

Spectrum

Analyzer

Wireless

Test Set

5.3.4. Test Results

Please refer to the following plots.
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Transmitting Mode, CH 128, GSM 850

Agilent Spectrum Analyzer - Swept SA
Bo [ RFfsoe ac |l [ SENSEIPULSE] Y e
Marker 1 976.696696697 MHz : eak Searc

Cp) Trig: Free Run
Atten: 38 ¢B
NextPeak

Ref Offset 7 dB
Ref 35.00 dBm

Next Pk Right|

Next Pk Left,

Marker Delta)

Stop 1.0000 GHz,
#VBW 3.0 MHz Sweep 1.066 ms (1000 pts) MKr—CF

MKR| MODE| TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE A

976.7 MHz

Mkr—RefLvi

More
10f2

=
v

Agilent Spectrum Analyzer - Swept SA
B | R [S0@ ac [ [ [SENSEPULEE ALIGNAUTO  |02:20:42 AM Sap 08, 2015
TRACE

Marker 3 4.123123123123 GHz X Avg Type: Log-Pwr
Fast (s) Trig:FreeRun Avg|Hold:>100/100

Atten: 24 ¢B

Peak Search

NextPeak

Ref Offset 7 dB
Ref 20.00 dBm

Next Pk Right|

Next Pk Left,

Marker Delta)

Stop 9.000 GHz,
#VBW 3.0 MHz Sweep 13.39 ms (1000 pts) MKr—CF

¥ FUNCTION FUNCTION WIDTH FUNCTION VALLE A

2473 GHz -26.787 dBm
1.649 GHz -27.267 dBm
-43.626 dBm

Mkr—RefLvi

10f2

Agilent Spectrum Analyzer - Swept SA
Bo [ Refsoe ac | [ SENSEIPULSE] ALIGN AUTO
Marker 1 945.625625626 MHz

Peak Search

5 Trig:Free Run Avg|Hold:> 100/100
Atten: 38 dB
NextPeak
Ref Offset 7 dB
Ref 35.00 dBm
Next Pk Right
JR—
Next Pk Left|
JR—
Marker Delta)
JR—
Stop 1.0000 GHz
#VBW 3.0 MHz Sweep 1.066 ms (1000 pts)| MKr—CF
X A FUNCTION FUNCTION WIDTH FUMCTION VALUE A
[  o456MHz| 35465 dBm| JE—
) A
1
I A Mkr—RefLvl
I E—
I A [
A
1
I A More
I E— 10f2
[ [ |

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..
Page 22 of 47




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: SLONLS-MT65 Report No.: LCS1508191108E
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Transmitting Mode, CH 128, EGPRS 850
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Agilent Spectrum Analyzer - Swept SA
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Transmitting Mode, CH 512, PCS 1900
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Test Result of Band Edge Emissions, GSM 850
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Ref Offset7 dB

Ref 25.00 dBm

Center 849.0000 MHz

Res BW 10 kHz #VBW 30 kHz*

[ |sEnsEPuULSE[ | ALIGN AUTO 11126122 PM Oct 14, 2015
TRACE

Avg Type: RMS TracelDetector

AvglHold:» 1001100
SelectTrace

Mkr1 849.000 MHz| 1

-18.599 dBm|

Clear Write

Trace Average

MaxHold

Min Hold

ViewBlank |
Trace On

Mo
Span 1.000 MHz Ve

Sweep 12.40 ms (1001 pts), _

a

STATUS

Test Result of Band Edge Emissions, EGPRS 850

Agilent Spectrum Analyzer - Swept SA

g RE o soeac ] [SENSEIRULSE

ALIGN AUTO

Marker 1 823.998000000 MHz .
BNO: Wit Ly Trid: Free Run
IFGain:Low Atten: 28 ¢B

Ref Offset 7 dB
Ref 25.00 dBm

#VBW 30 kHz*

1Li32:21PM Oct 14, 2015
Avg Type: RMS 7] Marker
AvglHold:» 100/100
SelectMarker,
Mkr1 823.998 MHz| 1

-16.478 dBm|

g
g 3
=
s B

Fixed>

off

Properties»

More

e
S,
)

Span 1.000 MHz

Sweep 12.40 ms (1001 pts), _

STATUS
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Agilent Spectrum Analyzer - Swept SA

g T | RFs0g o ac || [SENSEPULSE] AUGNAUTO  [113236PM Oct 14, 2015 RO
Center Freq 849.000000 MHz ] Avg Type: RMS raceiDetector
TWide (o Trig: Free Run Avg|Hold:> 100/100
RETBED D SelectTrace,
Mkr1 849.000 MHz| 1
Ref Offset 7 B
Ref 25.00 dBm -16.641 dBm
Clear Write
|
Trace Average
|
MaxHold
|
Min Hold
|—
View Blank’
Trace On
J—
More
Center 84.0000 MHz Span 1.000 MHz Ve
#VBW 30 kHz* Sweep 12.40 ms (1001 pts), _
vsa sTATUS
Test Result of Band Edge Emissions, PCS 1900
Agllznl szr:lrum Analyzer - Swept SA
[ RF__Jso@ ac] | [SENSEIPULEE Mark
Marker 1 1.849996000000 GHZ i Avg Ty arKer
BB\ Trig: Free Run AvglHol
RETBED D SelectMarker
Mkr1 1.849 996 GHz| 1
Ref Offset 7 B
Ref 25.00 dBm -14.986 dBm
Normal
|
Delta
|
Fixed>
|
Off|
|—
Properties»
J—
More
Center 1.8500000 GHz Span 1.000 MHz e
#VBW 30 kHz* Sweep 12.40 ms (1001 pts), _
vsa sTATUS
Agllznl szr:lrum Analyzer - Swept SA
| RF [s0@ AC [ | |SENSE:PULEE ALIGN AUTO 11144144 PM Oct 14, 2015 Mark
Marker 11.910000000000 GHZ X : RMS TRACE larker
e OB Trig: Free Run
RETBED D SelectMarker
Mkr1 1.910 000 GHz| 1
Ref Offset 7 B
Ref 25.00 dBm -16.200 dBm
Normal
|
Delta
|
Fixed>
|
Off|
|—
Properties»
J—
More
Center 1.9100000 GHz Span 1.000 MHz e
#VBW 30 kHz* Sweep 12.40 ms (1001 pts), _

MSG STATUS
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Test Result of Band Edge Emissions, EGPRS 1900

Agllznl Sp:r:lrum Analyzer - Swept Sk
S0@ AC | | |SENSEPULSE] | ALIGN AUTO 11:50:10 PM Oct 14, 2015
TRACE

[T
Marker 1 1.849995000000 GHz . Avg Type: RMS
PNO: Wide Lpo Trig: Free Run Avg|Hold:>100/100

[Foaind o~ Atten: 28 B SelectMarker
Mkr1 1.849 995 GHz fie

Marker

Ref Offset 7 dB

Ref 25.00 dBm -16.770 dBm

Normal

o
[
=
8

Fixed>

off

Properties»

=
o
aI

Center 1.8500000 GHz Span 1.000 MHz e

#VBW 30 kHz* Sweep 12.40 ms (1001 pts), _

MSG STATUS

Agllznl Sp:r:lrum Analyzer - Swept Sk
S0@ AC | | |SENSEPULSE| ALIGN AUTO

[T
Marker 11.910000000000 GHz Avg Type: RMS
Trig: Free Run Avg|Hold:>100/100

' aan: 20 B

TracelDetector
Select Tmce'

Mkr1 1.910 000 GHz ;
Ref Offset 7 dB
Ref 25.00 dBm -18.900 dBm

Clear Write

Trace Average

MaxHold

Min Hold

View Blank’

Trace On

=
o
aI

Center 1.9100000 GHz Span 1.000 MHz Ve

#VBW 30 kHz* Sweep 12.40 ms (1001 pts), _

MSG STATUS

NOTE:AII conditions have been tested and we only record the worst results in each bands.
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5.4. RADIATED SPURIOUS EMISSIONS MEASUREMENT

5.4.1. Standard Applicable

FCC §2.1053, §22.917 and §24.238.

5.4.2. Measuring Instruments

Please refer to section 6 of equipments list in this report.

5.4.3. Test Procedures

The EUT was placed on a non-conductive, the measurement antenna was placed at a
distance of 3 meters from the EUT. During the tests, the antenna height and the EUT
azimuth were varied in order to identify the maximum level of emissions from the EUT.
This maximization process was repeated with the EUT positioned in each of its three
orthogonal orientations.

The frequency range up to tenth harmonic was investigated for each of three fundamental
frequency (low, middle and high channels). Once spurious emission were identified, the
power of the emission was determined using the substitution method.

The spurious emissions attenuation was calculated as the difference between radiated power
at the fundamental frequency and the spurious emissions frequency.

ERP = S.G. output (dBm) + Antenna Gain (dBd) — Cable (dB)
EIRP = S.G. output (dBm) + Antenna Gain (dBi) — Cable (dB)

For radiated spurious emissions below 1GHz

_
i Antenna
: ~ tower
i
i
.......... R E— Bi-log
| v ’ |~ antenna

Turntable

W [ | '-,
lm \ o i
A [ ]88

4m /
Spectrum
ﬁ,"- o | analyzer
i
i
i
i
i
!

Reference ground plane J/
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For radiated spurious emissions above 1GHz

 —

Antenna

- tower

I { ] Homn
EUT v d antenna
4m .
~—— - Spectrum
"" —_1 ’ jﬂ_ \ analyzer
S— i H - Y
[ ) | v [ |
v
Turntable 0.8m 1m \ —
(R ~fPreamp HL VS
i P [ ] | l
Substituted Method
Antenna mast
Ground plane
d: distance in
meters 1-4 meter
d = 3 meters '
SG |+
L
SPA
Substituted Half-wave Dipole or  Bj.T og Antenna or Horn Antenna
Horn Antenna -
5.4.4. Test Results
The worst test data as follow:
30MHz~10GHz
The Worst Test Result For GSM 850, CH 128
Frequency Emission Level Limit
Result Polarity
(b= (dBm) (dBm)
951.50 -66.57
1648.57 -19.69 -13 Pass H
2472.69 -23.23
47.46 -63.28
1648.57 -22.41 -13 Pass \Y
2472.69 -25.25
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951.50 -65.78 -13
1673.29 -20.36 -13 Pass H
2509.88 -24.02 -13

47.46 -64.41 -13
1673.29 -22.78 -13 Pass Y
2509.88 -24.39 -13

951.50 -65.41 -13
1697.51 -19.78 -13 Pass H
2546.23 -24.22 -13

47.46 -62.15 -13
1697.51 -21.74 -13 Pass \Y
2546.23 -24.96 -13

30MHz~10GHz

951.50 -65.45
1648.42 -24.61 -13 Pass H
2472.55 -26.72

47.46 -64.45
1648.42 -24.11 -13 Pass \Y
2472.55 -28.36

951.50 -65.74 -13
1673.21 -23.89 -13 Pass H
2509.85 -27.06 -13

47.46 -64.12 -13
1673.21 -24.81 -13 Pass Vv
2509.85 -28.42 -13
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951.50 -64.46 -13
1697.44 -23.87 -13 Pass H
2546.39 -28.63 -13

47.46 -65.11 -13
1697.44 -25.75 -13 Pass \%
2546.39 -29.54 -13

30MHz~20GHz

951.50 -65.37 -13
3700.44 -26.11 -13 Pass H
5550.26 -29.26 -13

47.46 -64.41 -13
3700.44 -28.78 -13 Pass Vv
5550.26 -30.46 -13

951.50 -65.63 -13
3760.36 -26.42 -13 Pass H
5640.41 -29.55 -13

47.46 -65.36 -13
3760.36 -28.12 -13 Pass \Y
5640.41 -30.74 -13

951.50 -65.74 -13
3819.17 -26.35 -13 Pass H
5729.23 -29.18 -13

47.46 -64.22 -13
3819.17 -28.64 -13 Pass Vv
5729.23 -30.58 -13
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30MHz~20GHz

951.50 -65.86 -13
3700.36 -29.12 -13 Pass H
5550.58 -31.74 -13

47.46 -63.25 -13
3700.36 -30.43 -13 Pass \Y
5550.58 -33.85 -13

951.50 -65.55 -13
3760.21 -29.16 -13 Pass H
5640.26 -31.94 -13

47.46 -63.29 -13
3760.21 -30.36 -13 Pass \Y
5640.26 -33.41 -13

951.50 -65.74 -13
3819.45 -29.38 -13 Pass H
5729.37 -31.22 -13

47.46 -63.45 -13
3819.45 -30.77 -13 Pass Y
5729.37 -33.86 -13

NOTE : The result below 30MHz is too low, there is only base environmental noise. We Only
record the worst results above 30MHz.
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5.5. POWER LINE CONDUCTED EMISSIONS

5.5.1 Standard Applicable

According to815.107 (a): For an intentional radiator which is designed to be connected to
the public utility (AC) power line, the radio frequency voltage that is conducted back onto
the AC power line on any frequency or frequencies within the band 150 kHz to 30 MHz
shall not exceed 250 microvolt (The limit decreases linearly with the logarithm of the
frequency in the range 0.15 MHz to 0.50 MHz). The limits at specific frequency range is
listed as follows:

Frequency Range Limits (dBuV)
(MH2) Quasi-peak Average
0.15t0 0.50 66 to 56 56 to 46
0.50to5 56 46
5t0 30 60 50

5.5.2 Block Diagram of Test Setup

Vert. reference

plane
/ EMI receiver
EUT
/
oooo
°gooo ©

~
LISN / ¥

Reference ground plane

5.5.3 Test Results
PASS.

The test data please refer to following page.
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sc_Leve-l{dBu'U}
T
—
FCC PART 15B{QP)
L]
FCC PART 1SB{AW)
540 a
' L= 8
a0 f o
s0 KJ]\ }ﬂ N IRYnTI.
= |I|| [
10 ﬂ- |W‘M‘*\|‘ A
e 1| IFJLUU HIUUU” |' free
15 L2 -5 1 2 5 10 20 30
Freguency {(MHz)
Enwv. Ins:z 24* S 56%
EOT = Portable Data Collector
Mo MLS—MT&S5
Power BRating: T 120V 60H=
Test Mode: E=5M &850
oOperator: JARYDEMN
Memo =
Polz= MEUITFRLT.
Freg Reading LisnFac Cabl.ccs Atten Fac Measured Limit Orrer Remark
MH= dBuatry dB. dB. a8 dBaasy dBaass daB
1 0.20514 185.14 29.59 0.03 10.00 IT.TE 53.36 —15.60 verage
2 0.20s514 F1.21 S.59 o.03 10.00 sS0.83 83 .36 —12.53
3 0.2700% 13 .28 2.6a0 0.03 10.00 IZ2.91 S51.12 —1&.21 e rage
4 0O.Z7009% 25.57 @ .60 .03 10.00 45 .20 a81.12 —15.932 QF
S O0.33740 T .45 S .81 0.03 10.00 27 .09 A9 .27 —22 .18 verage
& O.33740 20.4& D .61 .03 10.00 40.310 59.27 —19.17 QP
T O.47360 S .20 S.682 0.04 10.00 29 .56 a46.45 —16.859 e rage
8 0.47360 19.98 D .62 O.04 10 .00 9 .64 56.45 —1&.81 QP
9 O0.681075 1.7T3 9.683 o.04 10.00 Z1 .40 a4a.00 —Z24 .60 Brerage
10 O0.61075 12.63 9.63 0.04 10.00 ID.30 S56.00 —16.7F0 QP
11 S.3228%5 3.25 S.70 o.o07 10.00 Z23.02 SO.00 —2& .98 Brrerage
12 S.32285 16.54 2.70 0.07 10.00 IE.61 a0 .00 —23 .35 QF
Femarks: 1. Measured = EReading + Lisn Factor +Cable Loss+Atten Fac.
2. The emission lewels that are Z204dBE below the offjcial
limit are not reported.
SﬂLe‘v\el{dBuV}
gl
F————_|
FCC PART 15B(QP)
a0
—
= FCC PART 15B{AW)
S0 a
10
=]
a0 | | I - i j i ,
WH}X ]lL fil | I ’IIJJI il
B I IR m
I el I LA O LR [N -
As 2 -5 1 2 5 10 20 = 1 ]
Freguency {(MHIZ)
Enw. Ims:z 24*/,568%
ETT =z Fortable Data Collector
o o ] NLS—MTaS
Fower Rating: AT 1 20WVsE6e0H=
Test Mode: =5M &850
Operator:s JTERYDEN
Memoy =
Pol:z LINME
Freqg Feading LisnFac Cabl.os Atten Fac Measured Limitc Orer PRemark
MH= dBuany a8 a8 a8 AR AR dB
1 0.201351 1&8.55 =S .83 .0z 10 .00 38.20 53.54 —17 .34 Drerage
2 0.20181 30.17 9.63 o.o02 10 .00 a9 .32 B3 .54 —13.72 oP
3 0.2700%2 1=2.02 =S.683 0.03 10.00 31.68 S51.12 —19S .44 Drerage
4 0.270059 25 .95 =D .83 O.03 10.00 45 .81 el1.12 —15.51 QF
S 0O.34z281 a. 11 oD.az2 o.03 10.00 25 .76 49 .13 —23 .37 Iore rage
& 0.3428571 18.62 S .62 0O.03 10 .00 385.27 59.13 —20 .86 QP
T 0.406815 10.02 .82 O.0a 10.00 292 .88 A7 .T3 —18 .05 e rage
2 0.406815 21 .46 oD.az2 oO.04a 10.00 41 .12 S7T.T3 —1&6.61 o
9 0.54063 11 .63 S .62 0O.04 10 .00 31L.29 4600 —14.71 ILovre rage
10 0.54068 24 .87 .82 O.0a 10.00 44 .33 S56.00 —11.87 QE
11 =._.10730 S5.77 o.a9 o.os 10.00 25 .54 So.o0 —24 .46 Iore raage
12 S@.107T30 17 .46 o .69 0.0 10 .00 3T.23 &0 .00 —22 .77 QP
Femarks: 1. Measured = Reading + Lismn Factor +Cable Loss+Atten Faoc.
2. The emission lewvels that are Z204dBE below the official

limit are not rrEeporced.
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Lewvel (dBuw)

B0
gl
FCC PART 15 |
&0 | B P)
FOCC PART 15B0A0)
S0 d ' ! i
L]
B =
0 e
| J' “H IJ l
20 W I | \ |
10 ' H 1
s L2 - =2 L) 10 20
Freguency (MHz)
Emnw. Ims:z: Z2a*,568%
ETOT = FPortable Data Collector
M = MLS-—-MTES
FPower Rating: BT P40V SO0OH=E
Test Mode: G5M S50
Operator:s JTAYDERN
Mermo =
Pol: LINE
Freqg Feading LisnFac CablLos Atten Fac Measured Limit Orer Pemark
M= dBaas AR dB a8 ABaass dABaasy A8
1 O.17034 2.37 D ._a0 o.o=z2 1000 21 .99 S4a.94 —32 .95 e rage
2 0.17034 40.09 .60 O.02 10.00 S9.7T1 a4 .94 —5 .23 QF
3 0.201851 12.85 .63 .02 10.00 FI2.50 53.54 —14.04 e rage
4 0.201871 39 .95 .63 o.oz2 10.00 59 .60 63 .54 —3 .94 P
5 0.99440 .03 .63 .05 10.00 285 .71 46.00 —1 T .29 e rage
e 0.99440 23 .38 .83 .05 10 .00 45 .06 S8.00 —1z2.94 QP
T 2.05495 4.971 aO._.64 o.05 10.00 24 .60 46 .00 —21 .40 e rage
S Z2.05495 21 .86 .61 .05 10.00 41 .55 56.00 —14.45 QF
9 3I.2Z06e391 o.73 = Lo g a 1000 Z20 .44 aa .00 —25 .56 e rage
10 3.206971 17F.51 .65 O.-06 10 .00 FT.22 56.00 —185.73 P
11 &.54625 —0.&85 .69 D0.08 10.00 18.92 S50.00 —31 .08 e rage
12 S.546238 Z20.49 D._a9 o.-os 1000 40 .28 a0 ..o0 —19 .74 P
Femarks: 1. Measured = EBReading + Lisn Factor +Cable Loss+Ahtten Fac.
2. The e=smission lewels that are Z04dB below the official
limit are ot reportced.
ae_Le'vel{dBu\.l"}
gl
FCC PART 15 |
50 B P}
4 |
FCC PART 15SB{ANW)
S0 L] |
40 l ik ' 1=
] - |
30| i | | Tk,
20 || } r H
10 #ﬂ 1
s 2 -5 5 10 20 0
Fte-quenl:y (RIHZ)
Emnw. Imns:z 24*756%
EOT =z Fortalhle Data Collector
M HNLS—MIES5S
Power Rating: DT Z2a0vWS5S0H=E
Test Mode: G5M S50
Operator: TEAERYDEM
Memo =
Pol = MNMETOTERLT.
Fredoqg PFeading LisnFac Cabl.ocs ATnTtCen Fac Measured Limit Omrer Remark
MEH= dBaais dB dB dB ARt dBaans dB
1 D0.19447 T .40 2.a0 0.02 10.00 27 .02 53.84 —26.82 e rage
2 0.139447 40 .44 o .80 o.0Z 10.00 a0 .08 63 .54 —3.7TE QF
3 0.25751 10.6a0 9 .a0 .03 10.00 30.23 51 .51 —21 .28 Brre rage
4 0O0.25751 35.94 .60 O.03 10.00 55.57 61 .51 —5 .94 QP
S 0.49673 153.54 D .82 0.0 10.00 I3 .20 46.05 —12.85 e rage
a8 0.496873 26 .59 D .az 0. o4 1o.00 a6 .25 S6.05 —9 .30 QF
T O.92521 11 .07 .63 O.a05 10.00 30.75 46 .00 —15.25 Bre rage
& 0D.92521 24 .85 D .83 0.05 10.00 44 .53 56.00 —11 .47 QF
9 Z.91520 S.683 D .ad4 o.o0a 1o.00 23 .33 4a .00 —22.a7 e rage
10 Z2.91520 20.01 o .64 O. 08 10.00 39 .71 56 .00 —16.29 QP
11 9.20432 —2 .59 o.71 0.08 10.00 17.20 50.00 —32.80 e rage
12 9.20432 1s.44 S9.71 0.0 10.00 I=.23 a0 .00 —21 .77 QP
Femarks: 1. Measured = EReading + Lismn Factor +Cable Loss+hAtten Fac.

2. The emission lewvels that are 204 below the official
1limit are not reported.

Note: Pre-scan all mode and recorded the worst case results in this report (GSM 850, Normal Link)
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5.6.MODULATION CHARACTERISTIC

According to FCC 82.1047(d), Part 22H & 24E there is no specific requirement for digital
modulation, therefore modulation characteristic is not presented.

5.7. FREQUENCY STABILITY OVER TEMPERATURE AND VOLTAGE

VARIATIONS

5.7.1. Standard Applicable
FCC 8.1055, 82.355 and 84.235, Frequency Tolerance: 2.5ppm

5.7.2. Test Procedures

The equipment under test was connected to an external AC or DC power supply and input
rated voltage. RF output was connected to a frequency counter or spectrum analyzer via
feed through attenuators. The EUT was placed inside the temperature chamber. Set the
spectrum analyzer RBW low enough to obtain the desired frequency resolution and measure

EUT 20°C operating frequency as reference frequency.

Turn EUT off and set the chamber temperature to —30°C. After the temperature stabilized for
approximately 30 minutes recorded the frequency. Repeat step measure with 10°C

increased per stage until the highest temperature of +50°C reached.

Temperature Chamber

Spectrnumn analyzer EUT

"

Tariable Power Supply

5.7.3. Test Results

Pass
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The worst test data as follow:

Reference Frequency: GSM850 Middle channel=190 channel=836.6MHz
Power supplied (Vdc) | Temperature (‘C) Frequency error Limit (ppm) Result
Hz ppm
-30 5 0.0060
-20 2 0.0024
-10 6 0.0072
0 5 0.0060
3.70 10 4 0.0048 25 Pass
20 2 0.0024
30 6 0.0072
40 3 0.0036
50 4 0.0048
Reference Frequency: PCS1900 Middle channel=661 channel=1880MHz
Power supplied (Vdc) | Temperature (°C) FCEREra7 eI Result
Hz ppm
-30 3 0.0016
-20 5 0.0026
-10 7 0.0037
0 6 0.0032
3.70 10 2 0.0011 25 Pass
20 4 0.0021
30 6 0.0032
40 4 0.0021
50 5 0.0026
Reference Frequency: GSM850 Middle channel=190 channel=836.6MHz
Temperature (C) Power supplied Frequency error Limit (ppm) Result
(Vdc) Hz ppm
4.25 3 0. 0036
25 3.70 7 0. 0083 2.5 Pass
3.40 5 0. 0060
Reference Frequency: PCS1900 Middle channel=661 channel=1880MHz
Temperature ('C) Powe(:/sgj Cp)plied e e o Limit (ppm) Result
Hz ppm
4.25 6 0. 0072
25 3.70 4 0. 0048 25 Pass
3.40 4 0. 0048

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd..

Page 42 of 47




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: SLONLS-MT65

Report No.:

LCS1508191108E

Reference Frequency: EGPRS 850 Middle channel=190 channel=836.6MHz
Power supplied (Vdc) | Temperature (‘C) Frequency error Limit (ppm) Result
Hz ppm
-30 5 0.0060
-20 3 0.0036
-10 4 0.0048
0 2 0.0024
3.70 10 7 0.0083 25 Pass
20 6 0.0072
30 4 0.0048
40 5 0.0060
50 3 0.0036
Reference Frequency: EGPRS 1900 Middle channel=661 channel=1880MHz
Power supplied (Vdc) | Temperature (°C) FCEREra7 eI Result
Hz ppm
-30 6 0.0032
-20 4 0.0021
-10 5 0.0026
0 7 0.0037
3.70 10 4 0.0021 25 Pass
20 5 0.0026
30 2 0.0011
40 4 0.0021
50 3 0.0016
Reference Frequency: EGPRS 850 Middle channel=190 channel=836.6MHz
Temperature (C) powe(:/s(;Jcp;plied Hz ey errorppm Limit (ppm) Result
4.25 3 0. 0036
25 3.70 5 0. 0060 25 Pass
3.40 4 0. 0048
Reference Frequency: EGPRS 1900 Middle channel=661 channel=1880MHz
Temperature ('C) Powe(rvs,; Cp)plied e Limit (ppm) Result
Hz ppm
4.25 4 0. 0021
25 3.70 2 0.0011 25 Pass
3.40 3 0. 0016

NOTE: All conditions have been tested and we only record the worst results in each bands.
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5.8. PEAK-TO-AVERAGE RATIO

5.8.1. Standard Applicable

According to FCC 8.1046 and 84.232(d), the peak-to-average ratio (PAR) of the
transmission may not exceed 13 dB.

5.8.2. Measuring Instruments

Please refer to section 6 of equipments list in this report.

5.8.3. Test Procedures

The following steps outline the procedure used to measure the Peak-to-Average Ratio from
the EUT.

1. The EUT was connected to Spectrum Analyzer and Base Station via power divider.
2. For GSM/EGPRS operating modes:

a. Set the RBW = 1MHz, VBW = 1MHz, Peak detector in spectrum analyzer.

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

c. Measured respectively the Peak level and Mean level, and the deviation was recorded as
Peak to Average Ratio.

3. For UMTS operating modes:

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 %.
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5.8.4. Test Results

Frequency(MH2z) 1850.2 1880 1909.8
Peak-To-Average
Ratio (dB) 0.43 0.55 0.37

Frequency(MHz) 1850.2 1880 1909.8

Peak-To-Average

Ratio (dB) 0.62 0.52 0.44
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6. LIST OF MEASURING EQUIPMENTS

Instrument Manufacturer Model No. Serial No. Characteristics Cal Date Due Date

EMC Receiver R&S ESCS 30 100174 9kHz — 2.75GHz June 18, 2015 June 17, 2016

E4448A(External

Signal analyzer Agilent US44300469 9kHz~40GHz July 18, 2015 July 17, 2016

mixers to 40GHz)

Signal analyzer Agilent N9020A MY50510140 9kHz~26.5GHz October 27, 2014 October 26, 2015
LISN MESS Tec NNB-2/16Z 99079 9KHz-30MHz June 25, 2015 June 24, 2016
LISN EMCO 3819/2NM 9703-1839 9KHz-30MHz June 25, 2015 June 24, 2016

R;: Cable-.(.:ON UTIFLEX 3102-26886-4 CB049 9KHz-30MHz June 25, 2015 June 24, 2016

ISN SCHAFFNER ISN ST08 21653 9KHz-30MHz June 25, 2015 June 24, 2016

3m Semi Anechoic SIDT SAC-3M 03CH03-HY 30M-1GHz June 18, 2015 June 17, 2016
A:mplifier ;(_ZHAFI;NER COA9231A 18667 9kHz‘-ZGsz June 16, 2015 June 15, 2016
Amplifier Agilent 8449B 3008A02120 1GHz-26.5GHz July 16, 2015 July 15, 2016
Amplifier MITEQ AMF-6F-260400 9121372 26.5GHz-40GHz July 16, 2015 July 15, 2016
Loop Antenna R&S HFH2-22 860004/001 9k-30MHz June 16, 2015 June 15, 2016
Loop Antenna R&S HFH2-22 860024/003 9k-30MHz June 16, 2015 June 15, 2016
By-log Antenna SCHWARZBECK VULB9163 9163-470 30MHz-1GHz June 16, 2015 June 15, 2016
By-log Antenna SCHWARZBECK VULB9163 9163-475 30MHz-1GHz June 16, 2015 June 15, 2016
Horn Antenna EMCO 3115 6741 1GHz-18GHz June 16, 2015 June 15, 2016
Horn Antenna SCHWARZBECK BBHA9170 BBHA9170154 15GHz-40GHz June 16, 2015 June 15, 2016

RF Cable-R03m Jye Bao RG142 CB021 30MHz-1GHz June 25, 2015 June 24, 2016

RF Cable-HIGH SUHNER SUCOFLEX 106 03CHO3-HY 1GHz-40GHz June 25, 2015 June 24, 2016

Spectrum Meter R&S FSP 30 100023 9kHz-30GHz July 16, 2015 July 15, 2016

Power Meter R&S NRVS 100444 DC-40GHz June 18, 2015 June 17, 2016
Power Sensor R&S NRV-Z51 100458 DC-30GHz June 18, 2015 June 17, 2016
Power Sensor R&S NRV-Z32 10057 30MHz-6GHz June 18, 2015 June 17, 2016
AC Power Source HPC HPA-500E HPA-9100024 AC 0~300V June 18, 2015 June 17, 2016
DC power Soure GW GPC-6030D C671845 DC 1V-60V June 18, 2015 June 17, 2016
Temp. and Giant Force GTH-225-20-S MAB0103-00 N/A June 18, 2015 June 17, 2016
RF CABLE-1m JYE Bao RG142 CB034-1m 20MHz-7GHz June 25, 2015 June 24, 2016
RF CABLE-2m JYE Bao RG142 CB)35-2m 20MHz-1GHz June 25, 2015 June 24, 2016
Vector signal R&S SMU200A 102098 100kHz~6GHz June 18, 2015 June 17, 2016
Signal Generator R&S SMR40 10016 10MHz~40GHz July 16, 2015 July 15, 2016
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Universal Radio R&S CMU200 112012 N/A July 18, 2015 July 17, 2016

Note: All equipment through GRGT EST calibration
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