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1.

1.1.

GENERAL INFORMATION
EUT Description
Product Name MOBILE DATA TERMINAL
Trade Name RuggON
Model No. MT7010
FCCID. 2ABTU-MT7010

Frequency Range

2412-2462MHz for 802.11b/g/n-20BW

Number of Channels

802.11b/g/m-20MHz: 11

Data Speed 802.11b: 1-11Mbps, 802.11g: 6-54Mbps, 802.11n: up to 72.2Mbps
Type of Modulation 802.11b:DSSS (DBPSK, DQPSK, CCK)

802.11g/n:OFDM (BPSK, QPSK, 16QAM, 64QAM)
Antenna Type PIFA Antenna

Antenna Gain

Refer to the table “Antenna List”

Channel Control Auto
Antenna List
No.[Manufacturer Part No. Antenna Type Peak Gain
1 |Anjie MT7010 PIFA Antenna 2.14dBi for 2.4 GHz
Note:

1. The antenna of EUT conforms to FCC 15.203.

2. Only the higher gain antenna was tested and recorded in this report
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802.11b/g/n-20MHz Center Frequency of Each Channel:

Channel Frequency =~ Channel  Frequency Channel Frequency Channel  Frequency
Channel 01: 2412 MHz Channel 02: 2417 MHz Channel 03: 2422 MHz Channel 04: 2427 MHz
Channel 05: 2432 MHz Channel 06: 2437 MHz Channel 07: 2442 MHz Channel 08: 2447 MHz
Channel 09: 2452 MHz Channel 10: 2457 MHz Channel 11: 2462 MHz

Duty Cycle:

802.11b 0.976

802.11g 0.865

802.11n-20 0.857

*Duty cycle = Ton / (Ton + TofY)

802.11b: 802.11g:

[y T==lc [ —y = -
AL F T ME W T 0E1431 63017 L 3 r s LI ez
enter Freq 2.412000000 GHz ] A Type: Leg-Pwr Fracusney enter Freq 2.412000000 GHz ] Avg Trpe: Log-Pwr Fregumey
= ; NG Fani == Trig: Froe Run s = 3 B Fasi =+~ Trig: Free Run
B Gain:Low Atten: 30 B ki > 17 GainLow Atten: 30 B c
Auto Tune ) Auto Tune,
Mkr1 850.0 ps| Mkr1 3.800 ms|
Refl Offsot 0.5 4B Ref Offset 05 4B
10 geiay_Ref 20.50 dBm 7.32 dd’"‘ 10 g8die _Ref 20.50 dBm -1.26 dBm|
1 \
po == . - S| centerFreqfff ot 1 1 2T : CenterFreq
3 50 2 e | Y sl il AL v N ) bt 2 GHz,
250 1 250
startFreqff| ** T StartFreq
.5 crzlll =5 i 2 GHz,
s it l B A 1 : - i ’ =
il
StopFreqlll " Lol Stop Freq|
2412000000 GHz|fl * 2412000000 GHz
=
enter 2.412000000 GHz Span 0 Hz CF Step|jiCenter 2.412000000 GHz Span 0 Hz CF Step|
s BW 1.0 MHz VEW 1.0 MHz Sweep 10.00 ms (1001 pts)| 1.000000 MHz| s BW 1.0 MHz VEW 1.0 MHz Sweep 10.00 ms (1001 pts) 1.000000 MHE
Man| Man|
N t 85001us, 732 dBm) I 2,800 ms/ -1.26 dBm
_zlar 1l 8.190melial 0114 a1 1lal 1350mslial 14048
Al t i) i1 FreqOffset Al 1168} 1.560 ms 1A) 0.03 d8 q
1 ! 1 | 0 Hz| 1 ! ] 0Hz]
1
1 I 1
1 - ' 1

802.11n20:

[y [r=r
WL ; 5 it I MiG & THE; 7
enter Freq 2.412000000 GHz ] A Type: Log-Pwr Freguency
o 5 PR Faw —e= Trig: Free Run
BFGain:Low Arten: 30 B W
Auto Tune
Mkr1 3.920 msj
Ref Offset 0.5 08
10 dBidie Ref 20.50 dBm -2.33 dBm|
|‘ T r._‘),tsb-‘ Center Freq
1 500§ Aimotrayoh VL . " A 2 GHz|
T | o e
T i M
‘ T StartFreq
fe GHz]
BE
¥ Lol w i Stop Freq
| 2412000000 GHz|
enter 2412000000 GHz Span 0 Hz CF Step|
s BW 1.0 MHz VEW 1.0 MHz Sweep 10.00 ms (1001 pts)| 1.000000 MHz|
Man|
S N S I U G
M i Ag0ms] - Mﬂn\i
(a1 289
BT ammEu LTl lal——soaan Freqomset
| | ! | OHz
i
1
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Note:

1. The EUT is a MOBILE DATA TERMINAL with a built-in WLAN and Bluetooth transceiver, this
report for 2.4GHz WLAN.

2. Regarding to the operation frequency, the lowest, middle and highest frequency are selected to
perform the test.

3. Atresult of pretests, module supports dual-channel transmission, only the worst case is shown in the
report.

4. Lowest and highest data rates are tested in each mode. Only worst case is shown in the report.
(802.11b is IMbps ~ 802.11g is 6Mbps ~ 802.11n(20M-BW) is 7.2Mbps)

5. These tests are conducted on a sample for the purpose of demonstrating compliance of 802.11b/g/n
transmitter with Part 15 Subpart C Paragraph 15.247 of spread spectrum devices.

6. The radiation measurements are performed in X, Y, Z axis positioning. Only the worst case is shown
in the report.

Mode 1: Transmit (802.11b 1Mbps)
Test Mode: Mode 2: Transmit (802.11g 6Mbps)
Mode 3: Transmit (802.11n MCSO0 7.2Mbps 20M-BW)
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1.3. Tested System Details

The types for all equipment, plus descriptions of all cables used in the tested system (including
inserted cards) are:

Product Manufacturer Model No. Serial No. Power Cord

1 |GPS Antenna N/A N/A N/A N/A

2  |Modem ACEEX DM-1414 0102027550 Non-Shielded, 1.8m

3 |Mouse Logitech M-SBM96B 810-000439 N/A

4 |WDHDD25 Western Digital ~ |WDI200BEVS ~|WXE108L30036  [hor-atelded, 1.5m
ith Core*1

5 |Earphone Dr.AV CD-806B N/A N/A

6 |Modem ACEEX DM-1414 0102027533 Non-Shielded, 1.8m

7 |DC 12V Battery TRANE 12B50PE N/A N/A

Signal Cable Type Signal cable Description

A |Signal Cable Non-Shielded, 1.3m

B |Signal Cable Non-Shielded, 1.2m

C |Signal Cable Non-Shielded, 1.8m

D |USB Cable Non-Shielded, 0.4m

E |Signal Cable Non-Shielded, 1.8m

F |Signal Cable Non-Shielded, 1.2m

G |[Signal Cable Non-Shielded, 0.7m

H |Network Cable Non-Shielded, 1.8m

I |Signal Cable Non-Shielded, 1.5m

1.4. Configuration of Tested System

Battery

GPS
LU : Antenna
(1

B

WD

Earphone Hnn Mouse
(%) 3 (2)
= () (3

Muodem
(6)

Muodem
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1.5.

EUT Exercise Software

Setup the EUT as shown in Section 1.4.
Execute software “RF Test V3.10.49” on the EUT.

Press “OK” to start the continuous Transmit.

vk w b=

Verify that the EUT works properly.

Configure the test mode, the test channel, and the data rate.
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1.6.

Test Facility

Ambient conditions in the laboratory:

Items Required (IEC 68-1) Actual
Temperature (°C) 15-35 20-35
Humidity (%RH) 25-75 50-65
Barometric pressure (mbar) 860-1060 950-1000

The related certificate for our laboratories about the test site and management system can be downloaded
from DEKRA Testing and Certification Co., Ltd. Web Site:

http://www.dekra.com.tw/english/about/certificates.aspx?bval=5

The address and introduction of DEKRA Testing and Certification Co., Ltd. laboratories can be founded in
our Web site: http://www.dekra.com.tw/index_en.aspx

Site Description:

Site Name:
Site Address:

Accredited by TAF

Accredited Numb

DEKRA Testing and Certification Co., Ltd

er: 3023

No.5-22, Ruishukeng, Linkou Dist., New Taipei City 24451,

Taiwan, R.O.C.

TEL : 886-2-8601-3788 / FAX : 886-2-8601-3789
E-Mail : info.tw@dekra.com

FCC Accreditation Number: TW3023
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1.7. List of Test Equipment
For Conducted measurements /CB3/SR8

Equipment Manufacturer Model No. Serial No. Cali. Date |Due. Date

Temperature Chamber WIT GROUP TH-1S-B EQ-201-00146 ]2016/11/28 [2017/11/27
X  |Spectrum Analyzer Agilent N9010A MY48030495 |2017/7/22 |2018/7/21
X |Power Meter Anritsu ML2495A 6K 00003357 2017/6/23 12018/6/22
X |Pulse power sensor Anritsu MA2411B 0846193 2017/6/23 12018/6/22
X |EMI Test Receiver R&S ESCS 30 100369 2017/10/13 |2018/10/12
X |LISN R&S ESH3-Z5 836679/017 2017/1/18 2018/1/17
X |LISN R&S ENV216 100097 2017/1/18 2018/1/17
X |Coaxial Cable QTK(Arnist) RG 400 LC018-RG 2017/6/25 (2018/6/24
For Radiated measurements /Site3/CB8

Equipment Manufacturer Model No. Serial No. Cali. Date  [Due. Date
X  [Spectrum Analyzer R&S FSP40 100170 2017/1/18  |2018/1/17
X |Loop Antenna Teseq HLA6121 37133 2017/3/18  12018/3/17
X |Bi-Log Antenna Schaffner Chase CBL6112B 2707 2017/6/11  [2018/6/10
X |Horn Antenna ETS-Lindgren 3117 00135205 2017/4/6 2018/4/5
X |Horn Antenna Schwarzbeck BBHA9170 9170430 2017/4/14  [2018/4/13
X  |Pre-Amplifier QTK AP/0100A CHM/0901069 [2017/6/23  [2018/6/22
X  |Pre-Amplifier EMCI EMCO012630SE 980210 2017/1/26  (2018/1/24
X  |Pre-Amplifier NARDA WE DBL-1840N506 |013 2017/9/30  |12018/9/29
X |Filter MicroTRON BRM50701 019 2016/11/2  [2017/11/1
X  |Filter Microwave Circuits [N0257881 36681 2017/1/3 2018/1/2
X |EMI Test Receiver R&S ESR26 101385 2017/9/29 12018/9/28
X |Coaxial Cable QTK(Arnist) SUCOFLEX 106 |L1606-015C 2017/6/23  [2018/6/22
X |EMI Test Receiver R&S ESCS 30 838251/001 2017/7/21  |12018/7/20
X [Coaxial Cable QTK(Arnist) RG 214 LC003-RG 2017/6/16  |12018/6/15
X |Coaxial signal switch |Anritsu MP59B 6201415889 2017/6/16  [2018/6/15
Note:
1. All equipments are calibrated every one year.
2. The test instruments marked with “X” are used to measure the final test results.
3. Test Software version :QuieTek EMI 2.0 V2.1.113.
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2. Conducted Emission

2.1. Test Setup

Reference Plane

Test Receiver \
i 40cm

A
A 4

EUT
12dBuVv
Ny oo | _t Load — -
— (Qpod L{ N\
N LISN g j p LISN

L1177
LISN

Ground Plane
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2.2

2.3.

24.

Limits
FCC Part 15 Subpart C Paragraph 15.207 (dBpV) Limit
Frequency Limits
MHz QP AVG
0.15-0.50 66-56 56-46
0.50-5.0 56 46
5.0-30 60 50

Test Procedure

The EUT and simulators are connected to the main power through a line impedance stabilization

network (L.I.S.N.). This provides a 50 ohm /50uH coupling impedance for the measuring

equipment. The peripheral devices are also connected to the main power through a LISN that

provides a 50ohm /50uH coupling impedance with 50ohm termination. (Please refers to the block

diagram of the test setup and photographs.)

Both sides of A.C. line are checked for maximum conducted interference. In order to find the

maximum emission, the relative positions of equipment and all of the interface cables must be

changed according to ANSI C63.4: 2014 on conducted measurement.

Conducted emissions were invested over the frequency range from 0.15MHz to 30MHz using a

receiver bandwidth of 9kHz.

Uncertainty

+ 2.26dB
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2.5. Test Result of Conducted Emission

Owing to the DC operation of EUT, this test item is not performed.
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3.

3.1.

3.2.

3.3.

34.

Peak Power Output
Test Setup
EUT ﬂ:ﬂ RF Cable
SMA
Limits

The maximum peak power shall be less 1 Watt.

Test Procedure

Power

Meter

Tested according to DTS test procedure of KDB 558074 for compliance to FCC 47CFR 15.247
requirements. The maximum peak conducted output power using KDB 558074 section 9.1.3 PKPM1

Peak power meter method.

Uncertainty

t 1.19dB
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3.5. Test Result of Peak Power Output

Product : MOBILE DATA TERMINAL
Test Item : Peak Power Output Data
Test Site : No.3 OATS
Test Date : 2017/10/05
Test Mode Mode 1: Transmit (802.11b 1Mbps)
Average Power Peak
Frequency For different Data Rate (Mbps) Power Required
Channel No o Result
(MHz) 1 2 5.5 11 1 Limit

Measurement Level (dBm)

01 2412 13.01 -- -- -- 15.97 <30dBm Pass
06 2437 13.93 13.85 13.78 13.72 16.64 <30dBm Pass
11 2462 14.51 -- -- -- 17.16 <30dBm Pass

Note: Peak Power Output Value =Reading value on power meter + cable loss
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Product : MOBILE DATA TERMINAL
Test [tem : Peak Power Output Data
Test Site : No.3 OATS
Test Date : 2017/10/05
Test Mode Mode 2: Transmit (802.11g 6Mbps)
Average Power Peak
Frequency For different Data Rate (Mbps) Power Required
ChannelNol iy | 6 | 9 [ 12 | 18 | 24 | 36 | 48 | 54 | 6 Limie | Result
Measurement Level (dBm)
01 2412 12.35| -- -- -- -- -- -- - 18.29 | <30dBm | Pass
06 2437 13.1213.05|12.9812.92 |12.85|12.78 | 12.71 | 12.63 | 18.55 | <30dBm | Pass
11 2462 12.38 | -- -- -- -- -- -- -- 17.62 | <30dBm | Pass

Note: Peak Power Output Value =Reading value on power meter + cable loss
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Product : MOBILE DATA TERMINAL
Test Item : Peak Power Output Data
Test Site : No.3 OATS
Test Date : 2017/10/05
Test Mode Mode 3: Transmit (802.11n MCS0 7.2Mbps 20M-BW)
Average Power Peak
h 1 Frequency For different Data Rate (Mbps) Power Required 1
ChamnelNol iy | 72 | 144 [ 217 | 289 | 433 | 578 | 65 | 722| 72 | iy |
Measurement Level (dBm)
01 2412 11.79 | -- -- -- -- -- -- -- 17.98 | <30dBm | Pass
06 2437 13.07 |13.01 [ 12.93 |12.85[12.78 | 12.71 [ 12.62 | 12.55| 18.49 | <30dBm | Pass
11 2462 12.81] -- -- -- -- -- -- -- 18.34 | <30dBm | Pass

Note: Peak Power Output Value =Reading value on power meter + cable loss
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4. Radiated Emission

4.1. Test Setup

Radiated Emission Under 30MHz

< — ., 1 >
f 3m g

Antenna Mast

Broadband or Loop

QE:ZEEZ height islm
EUT T

Non-Conducted 1m
TallA

R0em

Test | %I Fully soldered Metal Ground | -
Receiver

Radiated Emission Below 1GHz

[FRP Dome | L

I " o

The height of broad

band antenna was

scanned from 1m to 4m.

The distance between
EUT
Non-Conducted Table . antenna and turn table v
’ was 3m..
% |F ully soldered Metal Ground || To Controller;Ij

To Receiver

Test
Receiver

Page : 20 of 70



Report No.: 1780508R-RFUSP12V00-B > D E KRA

Radiated Emission Above 1GHz

The height of board band or
Dipole Antenna was scanned
from 1M to 4M.

The distance between antenna
and turn table was 3M regards
to the standard adopted.

TN

RF absorber material

EUT /_ on the ground plane.
—

(@] (@)

| %l To Receiver| | Pre-

Amplifier

I I

4.2. Limits

Emissions radiated outside of the specified frequency bands, except for harmonics, shall be attenuated
by at least 20dB below the level of the fundamental or to the general radiated emission limits in

paragraph 15.209, whichever is the lesser attenuation.

FCC Part 15 Subpart C Paragraph 15.209(a) Limits
Frei\(/lllggcy Field strength Measurement distance
(microvolts/meter) (meter)

0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3

Remarks: E field strength (dBpuV/m) = 20 log E field strength (uV/m)
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4.3.

4.4.

Test Procedure

The EUT was setup according to ANSI C63.10: 2013 and tested according to DTS test procedure

of KDB558074 for compliance to FCC 47CFR 15.247 requirements.

Measuring the frequency range below 1GHz, the EUT is placed on a turn table which is 0.8 meter
above ground,when measuring the frequency range above 1GHz, the EUT is placed on a turn table
which is 1.5 meter above ground.

The turn table is rotated 360 degrees to determine the position of the maximum emission level.

The EUT was positioned such that the distance from antenna to the EUT was 3 meters.

The antenna is scanned between 1 meter and 4 meters to find out the maximum emission level. This is
repeated for both horizontal and vertical polarization of the antenna. In order to find the maximum
emission, all of the interface cables were manipulated according to ANSI C63.10: 2013 on radiated
measurement.

The resolution bandwidth below 30MHz setting on the field strength meter is 9kHz and
30MHz~1GHz is 120kHz and above 1GHz is IMHz.

Radiated emission measurements below 30MHz are made using Loop Antenna and 30MHz~1GHz are
made using broadband Bilog antenna and above 1GHz are made using Horn Antennas.

The measurement is divided into the Preliminary Measurement and the Final Measurement.

The suspected frequencies are searched for in Preliminary Measurement with the measurement
antenna kept pointed at the source of the emission both in azimuth and elevation, with the polarization
of the antenna oriented for maximum response. The antenna is pointed at an angle towards the source
of the emission, and the EUT is rotated in both height and polarization to maximize the measured
emission. The emission is kept within the illumination area of the 3 dB bandwidth of the antenna.

The worst radiated emission is measured in the Open Area Test Site on the Final Measurement.

The measurement frequency range form 9kHz - 10th Harmonic of fundamental was investigated.

The average measurement tested according to KDB 558074 section 12.2.5.3. Reduced VBW
averaging across on- and off-times of the EUT transmissions with max hold.

VBW > 1/T:

Mode Duty Cycle T /T VBW Setting
802.11b 0.976 8.19 122 120 Hz
802.11g 0.865 1.35 741 1kHz

802.11n20 0.857 1.26 794 1kHz
Uncertainty
+ 4.08 dB above 1GHz

—+

4.22 dB below 1GHz

Page : 22 of 70



Report No.: 1780508R-RFUSP12V00-B

D DEKRA

4.5. Test Result of Radiated Emission

Product : MOBILE DATA TERMINAL
Test Item : Harmonic Radiated Emission Data
Test Site : No.3 OATS
Test Date : 2017/10/13
Test Mode Mode 1: Transmit (802.11b 1Mbps) (2412MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuVvV dBuV/m dB dBuV/m
Horizontal
Peak Detector:
4824.000 2.428 40.202 42.631 -31.369 74.000
7236.000 9.177 38.191 47.368 -26.632 74.000
9648.000 10.019 37.882 47.902 -26.098 74.000
Average Detector:
Vertical
Peak Detector:
4824.000 2.836 40.051 42.888 -31.112 74.000
7236.000 9.676 38.556 48.232 -25.768 74.000
9648.000 10.556 37.502 48.059 -25.941 74.000

Average Detector:

Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average

measurements as necessary.

Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.

SN

detection.

Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 120 Hz, Sweep: Auto.

The average measurement was not performed when the peak measured data under the limit of average

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product : MOBILE DATA TERMINAL

Test Item : Harmonic Radiated Emission Data

Test Site : No.3 OATS

Test Date : 2017/10/13

Test Mode Mode 1: Transmit (802.11b 1Mbps) (2437 MHz)

Frequency Correct Reading Measurement Margin Limit

Factor Level Level
MHz dB dBuVvV dBuV/m dB dBuV/m
Horizontal
Peak Detector:

4874.000 2.076 39.901 41.978 -32.022 74.000
7311.000 9.512 37.359 46.871 -27.129 74.000
9748.000 9.630 38.784 48.414 -25.586 74.000

Average Detector:

Vertical

Peak Detector:
4874.000 2.532 39.518 42.050 -31.950 74.000
7311.000 10.089 37.651 47.740 -26.260 74.000
9748.000 10.266 38.931 49.198 -24.802 74.000

Average Detector:

Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 120 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average
detection.
7. The emission levels of other frequencies are very lower than the limit and not show in test report.

AN

Page : 24 of 70



Report No.: 1780508R-RFUSP12V00-B > D E KRA

Product : MOBILE DATA TERMINAL

Test Item : Harmonic Radiated Emission Data

Test Site : No.3 OATS

Test Date : 2017/10/13

Test Mode Mode 1: Transmit (802.11b 1Mbps) (2462 MHz)

Frequency Correct Reading Measurement Margin Limit

Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
Peak Detector:

4924.000 2.191 39.859 42.050 -31.950 74.000
7386.000 10.373 37.314 47.688 -26.312 74.000
9848.000 9.964 38.720 48.684 -25.316 74.000

Average Detector:

Vertical

Peak Detector:
4924.000 2.805 39.878 42.683 -31.317 74.000
7386.000 11.180 37.236 48.416 -25.584 74.000
9848.000 10.801 38.372 49.173 -24.827 74.000

Average Detector:

Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 120 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average
detection.
7. The emission levels of other frequencies are very lower than the limit and not show in test report.

SR
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Product : MOBILE DATA TERMINAL

Test Item : Harmonic Radiated Emission Data

Test Site : No.3 OATS

Test Date : 2017/10/13

Test Mode Mode 2: Transmit (802.11g 6Mbps) (2412MHz)

Frequency Correct Reading Measurement Margin Limit

Factor Level Level
MHz dB dBuVv dBuV/m dB dBuV/m
Horizontal
Peak Detector:

4824.000 2.428 39.821 42.250 -31.750 74.000
7236.000 9.177 37.922 47.099 -26.901 74.000
9648.000 10.019 37.793 47.813 -26.187 74.000

Average Detector:

Vertical

Peak Detector:
4824.000 2.836 40.448 43.285 -30.715 74.000
7236.000 9.676 38.335 48.011 -25.989 74.000
9648.000 10.556 37.234 47.791 -26.209 74.000

Average Detector:

Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 1k Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average
detection.
7. The emission levels of other frequencies are very lower than the limit and not show in test report.

SN
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Product : MOBILE DATA TERMINAL
Test Item : Harmonic Radiated Emission Data
Test Site : No.3 OATS
Test Date : 2017/10/13
Test Mode Mode 2: Transmit (802.11g 6Mbps) (2437 MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
Peak Detector:
4874.000 2.076 39.403 41.480 -32.520 74.000
7311.000 9.512 37.467 46.979 -27.021 74.000
9748.000 9.630 38.787 48.417 -25.583 74.000

Average Detector:

Vertical

Peak Detector:
4874.000 2.532 39.496 42.028 -31.972 74.000
7311.000 10.089 37.762 47.851 -26.149 74.000
9748.000 10.266 38.933 49.200 -24.800 74.000

Average Detector:

Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 1k Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average
detection.
7. The emission levels of other frequencies are very lower than the limit and not show in test report.

AR
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Product : MOBILE DATA TERMINAL

Test Item : Harmonic Radiated Emission Data

Test Site : No.3 OATS

Test Date : 2017/10/13

Test Mode Mode 2: Transmit (802.11g 6Mbps) (2462 MHz)

Frequency Correct Reading Measurement Margin Limit

Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
Peak Detector:

4924.000 2.191 39.316 41.507 -32.493 74.000
7386.000 10.373 37.301 47.675 -26.325 74.000
9848.000 9.964 37.987 47951 -26.049 74.000

Average Detector:

Vertical

Peak Detector:
4924.000 2.805 37.447 40.252 -33.748 74.000
7386.000 11.180 37.317 48.497 -25.503 74.000
9848.000 10.801 38.379 49.180 -24.820 74.000

Average Detector:

Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 1k Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average
detection.
7. The emission levels of other frequencies are very lower than the limit and not show in test report.

SR
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Product : MOBILE DATA TERMINAL
Test Item : Harmonic Radiated Emission Data
Test Site : No.3 OATS
Test Date : 2017/10/13
Test Mode Mode 3: Transmit (802.11n MCSO0 7.2Mbps 20M-BW)(2412MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuVv dBuV/m dB dBuV/m
Horizontal
Peak Detector:
4824.000 2.428 40.113 42.542 -31.458 74.000
7236.000 9.177 37.157 46.334 -27.666 74.000
9648.000 10.019 37.647 47.667 -26.333 74.000

Average Detector:

Vertical

Peak Detector:
4824.000 2.836 39.813 42.650 -31.350 74.000
7236.000 9.676 37.405 47.081 -26.919 74.000
9648.000 10.556 37.262 47.819 -26.181 74.000

Average Detector:

Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 1k Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average
detection.
7. The emission levels of other frequencies are very lower than the limit and not show in test report.

AN N
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Product : MOBILE DATA TERMINAL
Test Item . Harmonic Radiated Emission Data
Test Site : No.3 OATS
Test Date . 2017/10/13
Test Mode :  Mode 3: Transmit (802.11n MCSO0 7.2Mbps 20M-BW) (2437 MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuVvV dBuV/m dB dBuV/m
Horizontal
Peak Detector:
4874.000 2.076 40.206 42.283 -31.717 74.000
7311.000 9.512 37.398 46.910 -27.090 74.000
9748.000 9.630 38.528 48.158 -25.842 74.000

Average Detector:

Vertical

Peak Detector:
4874.000 2.532 39.348 41.880 -32.120 74.000
7311.000 10.089 37.964 48.053 -25.947 74.000
9748.000 10.266 38.715 48.982 -25.018 74.000

Average Detector:

Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 1k Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average
detection.
7. The emission levels of other frequencies are very lower than the limit and not show in test report.

SR
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Product : MOBILE DATA TERMINAL
TestItem :  Harmonic Radiated Emission Data
Test Site  : No.3 OATS

Test Date : 2017/10/13

Test Mode :  Mode 3: Transmit (802.11n MCS0 7.2Mbps 20M-BW) (2462 MHz)

Frequency Correct Reading Measurement Margin Limit
Factor Level Level

MHz dB dBuv dBuV/m dB dBuV/m

Horizontal
Peak Detector:

4924.000 2.191 39.673 41.864 -32.136 74.000
7386.000 11.180 37.841 49.021 -24.979 74.000
9848.000 10.801 38.191 48.992 -25.008 74.000

Average Detector:

Vertical

Peak Detector:
4924.000 2.805 40.028 42.833 -31.167 74.000
7386.000 11.180 37.082 48.262 -25.738 74.000
9848.000 10.801 37.855 48.656 -25.344 74.000

Average Detector:

Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 1k Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average
detection.
7. The emission levels of other frequencies are very lower than the limit and not show in test report.

AN
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Product : MOBILE DATA TERMINAL

Test [tem : General Radiated Emission Data

Test Site : No.3 OATS

Test Date : 2017/10/13

Test Mode Mode 1: Transmit (802.11b 1Mbps) (2437 MHz)

Frequency Correct Reading Measurement Margin Limit

Factor Level Level
MHz dB dBuVv dBuV/m dB dBuV/m

Horizontal
120.210 -7.275 41.957 34.682 -8.818 43.500
268.620 -5.522 36.461 30.939 -15.061 46.000
410.240 -0.122 38.640 38.519 -7.481 46.000
614.910 2.991 34.604 37.595 -8.405 46.000
800.180 6.417 33.950 40.367 -5.633 46.000
984.480 8.098 33.472 41.570 -12.430 54.000
Vertical
144.460 -5.503 41.349 35.846 -7.654 43.500
246.310 -5.733 40.389 34.656 -11.344 46.000
409.270 -4.434 36.294 31.860 -14.140 46.000
613.940 1.782 35.827 37.609 -8.391 46.000
819.580 3.001 35.378 38.379 -7.621 46.000
967.990 3.907 33.814 37.721 -16.279 54.000

Note:

SN

Salibe

All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

The emission levels of other frequencies are very lower than the limit and not show in test report.

No emission found between lowest internal used/generated frequency to 30MHz.
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Product : MOBILE DATA TERMINAL

Test Item : General Radiated Emission Data

Test Site : No.3 OATS

Test Date : 2017/10/13

Test Mode Mode 2: Transmit (802.11g 6Mbps) (2437 MHz)

Frequency Correct Reading Measurement Margin Limit

Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m

Horizontal
102.750 -8.666 42.848 34.182 -9.318 43.500
409.270 0.046 39.353 39.399 -6.601 46.000
512.090 3.184 38.886 42.070 -3.930 46.000
692.510 3.667 34.011 37.678 -8.322 46.000
909.790 6.418 33.552 39.970 -6.030 46.000
983.510 7.887 34.060 41.947 -12.053 54.000
Vertical
157.070 -5.195 39.088 33.893 -9.607 43.500
377.260 0.647 34.105 34.752 -11.248 46.000
614.910 1.701 34.999 36.700 -9.300 46.000
716.760 -1.321 37.391 36.070 -9.930 46.000
818.610 2.979 34.580 37.559 -8.441 46.000
935.010 2.763 34.157 36.920 -9.080 46.000

Note:

AR I

% =

All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 1k Hz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

The emission levels of other frequencies are very lower than the limit and not show in test report.

No emission found between lowest internal used/generated frequency to 30MHz.
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Product : MOBILE DATA TERMINAL
Test [tem : General Radiated Emission Data
Test Site : No.3 OATS
Test Date : 2017/10/13
Test Mode Mode 3: Transmit (802.11n MCSO0 7.2Mbps 20M-BW) (2437 MHz)

Frequency Correct Reading Measurement Margin Limit

Factor Level Level
MHz dB dBuVv dBuV/m dB dBpV/m

Horizontal
144.460 -7.703 38.300 30.597 -12.903 43.500
409.270 0.046 39.257 39.303 -6.697 46.000
545.070 4.555 33.368 37.923 -8.077 46.000
716.760 3.809 37.968 41.777 -4.223 46.000
874.870 5.765 33.190 38.955 -7.045 46.000
1000.000 9.564 32.483 42.047 -11.953 54.000
Vertical
143.490 -5.525 40.143 34.618 -8.882 43.500
291.900 -5.272 42.790 37.518 -8.482 46.000
512.090 0.604 34.932 35.536 -10.464 46.000
691.540 2.092 33.884 35.976 -10.024 46.000
818.610 2.979 34.076 37.055 -8.945 46.000
930.160 3.830 34.115 37.945 -8.055 46.000

Note:

SR

> N

All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 1k Hz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

The emission levels of other frequencies are very lower than the limit and not show in test report.

No emission found between lowest internal used/generated frequency to 30MHz.
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5.1.

5.2.

5.3.

5.4.

RF antenna conducted test

Test Setup

RF antenna Conducted Measurement:

RF Cable

FUT 1

SMA

Spectrum

Analyzer

Limits

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum intentional
radiator is operating, the radio frequency power that is produced by the intentional radiator shall be at
least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated measurement. Attenuation below the
general limits specified in Section 15.209(a) is not required. In addition, radiated emissions which fall
in the restricted bands, as defined in Section 15.205(a), must also comply with the radiated emission
limits specified in Section 15.209(a) (see Section 15.205(c)).

Test Procedure

The EUT was tested according to DTS test procedure of KDB558074 for compliance to FCC 47CFR
15.247 requirements.
Set RBW = 100 kHz, Set VBW> RBW, scan up through 10th harmonic.

Uncertainty

The measurement uncertainty

Conducted is defined as = 1.20dB
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5.5.

Test Result of RF antenna conducted test

Product : MOBILE DATA TERMINAL

Test Item : RF antenna conducted test

Test Site : No.3 OATS

Test Date : 2017/10/05

Test Mode Mode 1: Transmit (802.11b 1Mbps)
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Note: The above test pattern is synthesized by multiple of the frequency range.
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Product MOBILE DATA TERMINAL
Test [tem RF Antenna Conducted Spurious
Test Site No.3 OATS
Test Date 2017/10/05
Test Mode Mode 2: Transmit (802.11g 6Mbps)
Channel 01 (2412MHz)
Spurious Emission(30MHz-25GHz)
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Note: The above test pattern is synthesized by multiple of the frequency range.
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Product : MOBILE DATA TERMINAL

Test [tem : RF Antenna Conducted Spurious

Test Site : No.3 OATS

Test Date : 2017/10/05

Test Mode Mode 3: Transmit (802.11n MCSO0 7.2Mbps 20M-BW)

Channel 01 (2412MHz)

Spurious Emission(30MHz-25GHz)
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Note: The above test pattern is synthesized by multiple of the frequency range.
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6. Band Edge

6.1. Test Setup

RF Radiated Measurement:

— .. ]
I* 3m g

The height of board band or
Dipole Antenna was scanned
from 1M to 4M.

The distance between antenna
and turn table was 3M regards
to the standard adopted.

RF absorber material
EUT ) /_ on the ground plane.
—
(@) (@)
| %l To Receiver| | Pr?‘
Amplifier

I I

6.2. Limits

Emissions radiated outside of the specified frequency bands, except for harmonics, shall be attenuated
by at least 20dB below the level of the fundamental or to the general radiated emission limits in

paragraph 15.209, whichever is the lesser attenuation.
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6.3.

6.4.

Test Procedure

The EUT was setup according to ANSI C63.10:2013 and tested according to DTS test procedure

of KDB558074 for compliance to FCC 47CFR 15.247 requirements.

The EUT is placed on a turn table which is 1.5 meter above ground. The turn table is rotated 360
degrees to determine the position of the maximum emission level. The EUT was positioned such that
the distance from antenna to the EUT was 3 meters.

The antenna is scanned from 1 meter to 4 meters to find out the maximum emission level. This is
repeated for both horizontal and vertical polarization of the antenna. In order to find the maximum
emission, all of the interface cables were manipulated according to ANSI C63.10:2013 on radiated

measurement.

The average measurement tested according to KDB 558074 section 12.2.5.3. Reduced VBW

averaging across on- and off-times of the EUT transmissions with max hold.

VBW > I/T:

Mode Duty Cycle T /T VBW Setting
802.11b 0.976 8.19 122 120 Hz
802.11 g 0.865 1.35 741 1k Hz

802.11 n20 0.857 1.26 794 1k Hz
Uncertainty
+ 4.08 dB above 1GHz

I+

4.22 dB below 1GHz
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6.5. Test Result of Band Edge

Product : MOBILE DATA TERMINAL
Test [tem : Band Edge Data
Test Site : No.3 OATS
Test Date : 2017/10/16
Test Mode Mode 1: Transmit (802.11b 1Mbps) (2412MHz)
RF Radiated Measurement (Horizontal):
Channel No Frequency| Correct Factor | Reading Level [Emission Level| Peak Limit | Average Limit Result
‘| (MHz) (dB) (dBuv) (dBuV/m) (dBuV/m) | (dBuV/m)
01 (Peak) | 2387.100 -2.699 47.790 45.090 74.00 54.00 Pass
01 (Peak) | 2390.000 -2.687 44.425 41.738 74.00 54.00 Pass
01 (Peak) | 2398.200 -2.663 63.112 60.449 74.00 54.00 Pass
01 (Peak) | 2400.000 -2.660 56.547 53.887 -- -- -
01 (Peak) | 2411.000 -2.644 97.100 94.456 -- -- --
01 (Average) | 2386.700 -2.701 39.843 37.142 74.00 54.00 Pass
01 (Average) | 2390.000 -2.687 34.244 31.557 74.00 54.00 Pass
01 (Average) | 2397.300 -2.664 59.609 56.945 74.00 54.00 Pass
01 (Average) | 2400.000 -2.660 51.558 48.898 -- -- --
01 (Average) | 2411.200 -2.643 94.479 91.836 -- -- --
Figure Channel 01: Horizontal (Peak)
L ?U:U: //_‘.’\
é &0.0 - Vk/\)‘\‘v
2340 000 2350.000 2360.000 2370000 2380.000 quﬁ:fcu;u(cﬁm) z400 000 za10.000 Za20.000 2430.000 zaa0 000
Figure Channel 01: Horizontal (Average)
2 o
2340000 2350.000 2360.000 2370.000 2380.000 quﬁjfiugg}[z) 2400.000 2410.000 2420.000 2430.000 2440.000
Note:1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1IMHz, VBW = 120 Hz, Sweep: Auto.
4. “*” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correct Factor.
6. The average measurement was not performed when the peak measured data under the limit of average

detection.
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Product
Test Item

Test

Site

Test Date
Test Mode

MOBILE DATA TERMINAL
Band Edge Data

No.3 OATS
2017/10/16

Mode 1: Transmit (802.11b 1Mbps) (2412MHz)
RF Radiated Measurement (VERTICAL):

Channel No Frequency| Correct Factor | Reading Level [Emission Level| Peak Limit | Average Limit Result
‘| (MHz) (dB) (dBpv) (dBpV/m) | (dBuV/m) | (dBuV/m)
01 (Peak) | 2359.600 -4.054 45.715 41.662 74.00 54.00 Pass
01 (Peak) | 2390.000 -4.159 41.318 37.159 74.00 54.00 Pass
01 (Peak) | 2397.700 -4.171 55.039 50.868 74.00 54.00 Pass
01 (Peak) | 2400.000 -4.171 48.983 44.812 -- -- --
01 (Peak) | 2410.900 -4.169 87.470 83.301 -- -- --
01 (Average) | 2387.500 -4.150 33.128 28.978 74.00 54.00 Pass
01 (Average) | 2390.000 -4.159 31.138 26.979 74.00 54.00 Pass
01 (Average) | 2397.600 -4.171 50.558 46.387 74.00 54.00 Pass
01 (Average) | 2400.000 -4.171 42.936 38.765 -- -- --
01 (Average) | 2411.300 -4.167 84.785 80.617 -- -- --
Figure Channel 01: VERTICAL (Peak)
i ;ZE: x\/\y
2740 000 2350 000 2260 000 2770.000 22780 000 qu‘zsiu;nai}lz) 2400.000 2410.000 2420 000 24320 000 2440 000
Figure Channel 01: VERTICAL (Average)

1200

1100

1000

Level{dBn¥im)

@ ok 9

o0.0 -

500

700

a0.0 -

1

™

500

)

40.0-|

00—

200 |

100

e

oo
2340000

detection.

2350.000

2360.000

2570.000

2360.000

2390.000

2400.000

Frequency (MHz)

2410.000

2420.000

2430000

2440.000

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 120 Hz, Sweep: Auto.
, means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.
The average measurement was not performed when the peak measured data under the limit of average
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Product
Test Item
Test Site
Test Date
Test Mode

MOBILE DATA TERMINAL

Band Edge Data

No.3 OATS
2017/10/16

Mode 1: Transmit (802.11b 1Mbps) (2462MHz)
RF Radiated Measurement (Horizontal):

Channel No Frequency| Correct Factor | Reading Level [Emission Level| Peak Limit | Average Limit Result
‘| (MHz) (dB) (dBuv) (dBuV/m) (dBuV/m) | (dBuV/m)
11 (Peak) | 2460.900 -2.623 95.344 92.721 - - --
11 (Peak) | 2483.500 -2.601 45.311 42.709 74.00 54.00 Pass
11 (Peak) | 2487.200 -2.599 47.888 45.290 74.00 54.00 Pass
11 (Average) | 2461.200 -2.623 92.770 90.147 - -- --
11 (Average) | 2483.500 -2.601 37.949 35.347 74.00 54.00 Pass
11 (Average) | 2487.600 -2.598 40.428 37.830 74.00 54.00 Pass
Figure Channel 11: Horizontal (Peak)

Figure Channel 11:

1200

2470000

2480.000
Frequsnsy (MHa)

Horizontal (Average)

2490.000

2500.000

2510.000 2520.00

0 ' 2533500

110.0

100.0

Q00|

B00—

00—

60,0

Level[{Bu¥im)

P

500

ADD_/_\//

300
200

100

oo

24322 500 244!]' ooo

2450 000

2460.000

2470 000

2430 000
Frequenesy (bHz]

2490.000

2500 000

2510 000 2520 000

'2537 500

All readings above 1GHz are performed with peak and/or average measurements as necessary.

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = IMHz, VBW = 120 Hz, Sweep: Auto.

@ ok 9

, means this data is the worst emission level.

Measurement Level = Reading Level + Correct Factor.
The average measurement was not performed when the peak measured data under the limit of average

detection.
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Product MOBILE DATA TERMINAL
Test Item Band Edge Data
Test Site No.3 OATS
Test Date 2017/10/16
Test Mode Mode 1: Transmit (802.11b 1Mbps) (2462MHz)
RF Radiated Measurement (VERTICAL):
Channel No Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Average Limit Result
‘| (MHz) (dB) (dBuv) (dBuV/m) (dBuV/m) (dBuV/m)
11 (Peak) 2460.900 -4.037 86.080 82.042 - - --
11 (Peak) 2483.500 -3.966 41.812 37.845 74.00 54.00 Pass
11 (Peak) 2489.100 -3.949 43.511 39.562 74.00 54.00 Pass
11 (Average) | 2461.200 -4.036 83.507 79.470 - -- --
11 (Average) | 2483.500 -3.966 31.742 27.775 74.00 54.00 Pass
11 (Average) | 2487.000 -3.956 32.395 28.439 74.00 54.00 Pass
Figure Channel 11: VERTICAL (Peak)
2 ool
E m_w‘fv/ F
2427.500 2440000 2450000 2460.000 2470000 Q;T;iggw MHZZA;QDI ooo 2500.000 2510.000 2520 000 "2527 500
Figure Channel 11: VERTICAL (Average)

1200

1100

1000

o0.0 -

500

700

a0.0 -

Level{dBn¥im)

P

500 /

5

40.0-| W
00—
200

100

0o

2437.500 2440.000 2450.000 2450.000

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

2470.000 2480.000

2490.000 2500.000

Frequency (MHz)

2510.000

Average measurements: RBW = 1MHz, VBW = 120 Hz, Sweep: Auto.
“*” means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.

The average measurement was not performed when the peak measured data under the limit of average

detection.

2520000

' 2533 500
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Product
Test Item
Test Site
Test Date
Test Mode

MOBILE DATA TERMINAL
Band Edge Data
No.3 OATS
2017/10/18

Mode 2: Transmit (802.11g 6Mbps) (2412MHz)

RF Radiated Measurement (Horizontal):

Channel No Frequency | Correct Factor | Reading Level [Emission Level| Peak Limit | Average Limit Result
"| (MHz) (dB) (dBuv) (dBuV/m) (dBuV/m) (dBuV/m)
01 (Peak) | 2390.000 -2.687 74.116 71.429 74.00 54.00 Pass
01 (Peak) | 2400.000 -2.660 82.558 79.898 -- -- --
01 (Peak) | 2406.800 -2.650 99.441 96.791 -- -- --
01 (Average) | 2390.000 -2.687 52.568 49.881 74.00 54.00 Pass
01 (Average) | 2400.000 -2.660 65.779 63.119 -- -- --
01 (Average) | 2404.900 -2.653 88.646 85.993 -- -- --
Figure Channel 01: Horizontal (Peak)
ol __ f W*\\N
_ 7004 o N
g 50.0 | M M
2340 000 2350 000 2360 D00 2370 000 2380 N00 quijff'yﬂggnz; 2400000 2410 000 2420 000 2430 000 2440 D0
Figure Channel 01: Horizontal (Average)
20 fi
% 500 "
2340000 2350000 2360000 2370000 2380000 qua::gyﬂggl{z) 2400 000 2410000 2420000 2430000 2440 000
Note:1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = IMHz, VBW =3 MHz, Sweep: Auto.
3. Average measurements: RBW = IMHz, VBW = 1k Hz, Sweep: Auto.
4. “*7” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correct Factor.
6

The average measurement was not performed when the peak measured data under the limit of average
detection.
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Product

Test
Test
Test
Test

RF Radiated Measurement (VERTICAL):

Item
Site
Date
Mode

MOBILE DATA TERMINAL

Band Edge Data

No.3 OATS
2017/10/18
Mode 2: Transmit (802.11g 6Mbps) (2412MHz)

Channel No Frequency| Correct Factor | Reading Level [Emission Level| Peak Limit | Average Limit Result
‘| (MHz) (dB) (dBuv) (dBuV/m) (dBuV/m) | (dBuV/m)
01 (Peak) | 2390.000 -4.159 66.542 62.383 74.00 54.00 Pass
01 (Peak) | 2397.400 -4.171 75.186 71.014 74.00 54.00 Pass
01 (Peak) | 2400.000 -4.171 74.854 70.683 -- -- --
01 (Peak) | 2417.700 -4.152 93.298 89.145 -- -- --
01 (Average) | 2390.000 -4.159 46.349 42.190 74.00 54.00 Pass
01 (Average) | 2400.000 -4.171 59.046 54.875 -- -- --
01 (Average) | 2419.000 -4.150 82.427 78.278 -- -- --
Figure Channel 01: VERTICAL (Peak)
_ 7 EI: JM*“ML\W h
é a0.0 - N'\‘\ww
2340000 2350 000 2360000 2370.000 2360000 qu]zs:ﬂn;ogg}lz) 2400.000 2410.000 2420 000 2430 000 2440 000
Figure Channel 01: VERTICAL (Average)

a

1

1

Level{Bu¥ h)

@ ok 9

20,0 —

10,0

00.0-|

\

0oL !
2240 000 2350 000

detection.

2360000

2370.000

2300000
Frequency (MHz)

2380000

2400 000 2410000

2420000

2430000 2440000

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = IMHz, VBW = 1k Hz, Sweep: Auto.
, means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.

The average measurement was not performed when the peak measured data under the limit of average
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Product
Test Item
Test Site
Test Date
Test Mode

MOBILE DATA TERMINAL
Band Edge Data

No.3 OATS
2016/09/01

Mode 2: Transmit (802.11g 6Mbps) (2462MHz)
RF Radiated Measurement (Horizontal):

Channel No Frequency | Correct Factor | Reading Level [Emission Level| Peak Limit | Average Limit Result
"| (MHgz) (dB) (dBuv) (dBuV/m) | (dBuV/m) | (dBpV/m)
11 (Peak) | 2454.900 -2.628 99.322 96.694 -- -- --
11 (Peak) | 2483.500 -2.601 73.608 71.006 74.00 54.00 Pass
11 (Average) | 2455.800 -2.627 88.956 86.329 -- -- --
11 (Average) | 2483.500 -2.601 53.501 50.899 74.00 54.00 Pass
Figure Channel 11: Horizontal (Peak)

Level{dBn¥im)

1100

1000

o0.0 -

500
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Figure Channel 11:

Level[{Bu¥im)
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200
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Frequency (bHz)
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Average measurements: RBW = IMHz, VBW = 1k Hz, Sweep: Auto.

1
2
3.
4' @ ok 9
5
6

, means this data is the worst emission level.

Measurement Level = Reading Level + Correct Factor.

The average measurement was not performed when the peak measured data under the limit of average
detection.

2520 000

'2537 500

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
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Product MOBILE DATA TERMINAL
Test [tem Band Edge Data
Test Site No.3 OATS
Test Date 2017/10/18
Test Mode Mode 2: Transmit (802.11g 6Mbps) (2462MHz)
RF Radiated Measurement (VERTICAL):
Channel No Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Average Limit Result
‘| (MHz) (dB) (dBuv) (dBuV/m) (dBuV/m) (dBuV/m)
11 (Peak) | 2457.900 -4.047 89.086 85.039 -- -- --
11 (Peak) | 2483.500 -3.966 63.317 59.350 74.00 54.00 Pass
11 (Average) | 2455.100 -4.057 79.046 74.990 -- -- --
11 (Average) | 2483.500 -3.966 44.023 40.056 74.00 54.00 Pass
Figure Channel 11: VERTICAL (Peak)
= ?DD_M“ uw.v"f/‘w“"-«wm\
2433500 2440000 2450000 2460 000 2470000 Q;T;iggw MHZZA;QDI ooo 2500 000 2510000 2520 000 '2537 500
Figure Channel 11: VERTICAL (Average)
0 TN
2437500 2440.000 2450.000 2460.000 2470000 2;&:3;?121 , (MHQZA;QD'.DDD 2500000 2510000 2520000 ' 2533 500
Note:1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = IMHz, VBW = 1k Hz, Sweep: Auto.
4. “*7” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correct Factor.
6.

The average measurement was not performed when the peak measured data under the limit of average

detection.
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Product MOBILE DATA TERMINAL
Test Item Band Edge Data

Test Site No.3 OATS

Test Date 2017/10/18

Test Mode

RF Radiated Measurement (Horizontal):

Mode 3: Transmit (802.11n MCSO0 7.2Mbps 20M-BW) (2412MHz)

Channel No Frequency| Correct Factor | Reading Level [Emission Level| Peak Limit | Average Limit Result
‘| (MHz) (dB) (dBuv) (dBuV/m) (dBuV/m) | (dBuV/m)
01 (Peak) | 2389.100 -2.690 75.114 72.423 74.00 54.00 Pass
01 (Peak) | 2390.000 -2.687 74.904 72.217 74.00 54.00 Pass
01 (Peak) | 2400.000 -2.660 83.998 81.338 -- -- --
01 (Peak) | 2407.900 -2.648 99.041 96.393 -- -- -
01 (Average) | 2390.000 -2.687 55.769 53.082 74.00 54.00 Pass
01 (Average) | 2400.000 -2.660 66.137 63.477 -- -- --
01 (Average) | 2419.800 -2.641 87.963 85.322 -- -- --
Figure Channel 01: Horizontal (Peak)
80.0| M/“qm
y - M‘M’k!“" “MM
2340.000 2350.000 2360.000 2570.000 2360.000 quiﬁ.?fggnz) 2400.000 2410.000 2420.000 2430000 2440.000
Figure Channel 01: Horizontal (Average)
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200 -

10.0 -

00.0 |

—

=

o.o-|

2240 000 235!]' oo

2760.000

2270.000
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Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = IMHz, VBW = 1k Hz, Sweep: Auto.

, means this data is the worst emission level.

Measurement Level = Reading Level + Correct Factor.

The average measurement was not performed when the peak measured data under the limit of average
detection.

1
2
3.
4. < % 9
5
6

2420 000

243!]' oo 2440000

All readings above 1GHz are performed with peak and/or average measurements as necessary.
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Product
Test Item
Test Site
Test Date
Test Mode

RF Radiated Measurement (VERTICAL):

MOBILE DATA TERMINAL

Band Edge Data
No.3 OATS
2017/10/18

Mode 3: Transmit (802.11n MCSO0 7.2Mbps 20M-BW) (2412MHz)

Channel No Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Average Limit Result
‘| (MHz) (dB) (dBuv) (dBuV/m) (dBuV/m) (dBuV/m)
01 (Peak) | 2389.700 -4.157 69.153 64.995 74.00 54.00 Pass
01 (Peak) | 2390.000 -4.159 67.899 63.740 74.00 54.00 Pass
01 (Peak) | 2397.800 -4.171 76.877 72.706 74.00 54.00 Pass
01 (Peak) | 2400.000 -4.171 75.799 71.628 -- -- --
01 (Peak) | 2405.400 -4.170 92.833 88.663 -- -- --
01 (Average) | 2390.000 -4.159 50.406 46.247 74.00 54.00 Pass
01 (Average) | 2400.000 -4.171 60.717 56.546 -- -- --
01 (Average) | 2404.300 -4.171 82.579 78.409 -- -- --
Figure Channel 01: VERTICAL (Peak)
= o- et / o, M\\«W
2340 000 2350 000 2360 D00 2380 N00 quijfiﬂggnz; 2400000 2410 000 2420 000 2430 000 2440 D0
Figure Channel 01: VERTICAL (Average)
- 1 B
r 400 \
2340000 2350000 2360000 2380000 qua::gyﬂggl{z) 2400 000 2410000 2420000 2430000 2440 000
Note:1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = IMHz, VBW =3 MHz, Sweep: Auto.
3. Average measurements: RBW = IMHz, VBW = 1k Hz, Sweep: Auto.
4. “*7” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correct Factor.
6

The average measurement was not performed when the peak measured data under the limit of average
detection.
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Product MOBILE DATA TERMINAL
Test Item Band Edge Data

Test Site No.3 OATS

Test Date 2017/10/18

Test Mode

Mode 3: Transmit (802.11n MCS0 7.2Mbps 20M-BW) (2462MHz)
RF Radiated Measurement (Horizontal):

Channel No Frequency | Correct Factor | Reading Level [Emission Level | Peak Limit | Average Limit Result
| (MHz) (dB) (dBpV) (dBuV/m) | (dBuV/m) | (dBuV/m)
11 (Peak) | 2455.000 -2.628 97.720 95.092 -- -- --
11 (Peak) | 2483.500 -2.601 70.675 68.073 74.00 54.00 Pass
11 (Peak) | 2484.100 -2.602 71.382 68.781 74.00 54.00 Pass
11 (Average) | 2454.500 -2.628 86.691 84.063 -- -- --
11 (Average) | 2483.500 -2.601 50.684 48.082 74.00 54.00 Pass
Figure Channel 11: Horizontal (Peak)
1 70_0: e A/W“\.
% GDD?M M
2433 500 2440 000 2450000 2460000 2470000 Q;E:E;?J:Ecy MHZ:;QD' ooo 2500000 2510000 2520000 ' 2537 500
Figure Channel 11: Horizontal (Average)
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All readings above 1GHz are performed with peak and/or average measurements as necessary.

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = IMHz, VBW = 1k Hz, Sweep: Auto.
“*” means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.

The average measurement was not performed when the peak measured data under the limit of average

detection.
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Product : MOBILE DATA TERMINAL

Test [tem : Band Edge Data

Test Site : No.3 OATS

Test Date : 2017/10/18

Test Mode Mode 3: Transmit (802.11n MCSO0 7.2Mbps 20M-BW) (2462MHz)

RF Radiated Measurement (VERTICAL):

Channel No Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Average Limit Result
| (MHz) (dB) (dBpV) (dBuV/m) | (dBuV/m) | (dBuV/m)
11 (Peak) | 2455.500 -4.054 87.065 83.011 -- -- --
11 (Peak) | 2483.500 -3.966 60.566 56.599 74.00 54.00 Pass
11 (Average) | 2454.900 -4.056 75.271 71.215 -- -- --
11 (Average) | 2483.500 -3.966 40.604 36.637 74.00 54.00 Pass
Figure Channel 11: VERTICAL (Peak)
- A
g SU.U:W/.N"‘*’)—N
2427 500 2440000 2450 000 2460 000 2470 000 Q;T;iggw MHZZA;QDI ooo 2500 000 2510 000 2520 000 '2537 500
Figure Channel 11: VERTICAL (Average)
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All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 1k Hz, Sweep: Auto.

“* > means this data is the worst emission level.

Measurement Level = Reading Level + Correct Factor.

The average measurement was not performed when the peak measured data under the limit of average
detection.
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Product MOBILE DATA TERMINAL
Test Item Band Edge
Test Site No.3 OATS
Test Mode Mode 1: Transmit (802.11b 1Mbps)
Test Frequency Measurement Level Limit Result
(MHz) A (dB) A (dB)
2412 48.618 >20 PASS
2462 53.331 >20 PASS
Keyaight Spectnam Anahyzer - wept 54 ] == |
RL P 5 02:35:03 PNOCL 23, 2017
enter Freq 2.390000000 GHz . Avg Type: Log-Pwr Frequency
PHG: Fast (o) Trig: Fres Run Avg[Hold:>100/100 e
IFGain:Low #Atten: 20 dB oE
Auto Tune|
Mkr1 2.412 5 GH
Ref Offset 0.5 dB
Il%g idiv__Ref 10.50 dBm 5.207 dBm
1
50 1 Center Freq
S J.",M w“',h.l ] | 2390000000 GHz
185 ¥ -
=8 i ; \ StartFreq
5 _’N“ ‘f 1 W\IMH\.“U.I 2340000000 GHz
e sV =
: : - — e StopFreq
2.440000000 GHz
enter 2.39000 GHz Span 100.0 MHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts| 10.000000 MHz
L S I S A A N[5 T e e I Man
il N 1 2412 6 GHz 5207 dBm
2N [ 24000GHz]  43.411dBm Freqofrset
4 0 Hz|
£
T
11!
Keyaight Spectnam Anahyzer - wept 54 ] == |
RL P 5 02:43:113 PNOCL 23, 2017
enter Freq 2.483500000 G:"é. - C)J Telg: Free fiun ::sme::’l;gg:.:r TecEfla34s 6 Frequency
II(BIIII|:LW EAtten: 20 dB |:r-|P NNNNN
Auto Tune|
Mkr1 2.462 5 GH
Ref Offset 0.5 dB
Il?: g8idu__Ref 10.50 dBm 6.754 dBm
1
0 1% Center Freq
9 £ “\."-\ - EI 2483500000 GHz
195
a5 )y M]_J'j l\‘ ("‘ StartFreq
5 ‘f W Y 2.433500000 GHz
FErY ity
B T \-VL
:j : M»‘LAMM StopFreq
2533500000 GHz
enter 2.48350 GHz Span 100.0 MHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts| 10.000000 MHz
S S A A N[5 T e e I Man
TN 24626GHz|  6.764dBm
2N [ 24835GHz| 46577 dBm Freqofrset
4 0 Hz|
-
10
11!

Page : 53 of 70




Report No.: 1780508R-RFUSP12V00-B > DE KRA

Product : MOBILE DATA TERMINAL

Test [tem : Band Edge

Test Site : No.3 OATS

Test Mode Mode 2: Transmit (802.11g 6Mbps)

Test Frequency Measurement Level Limit Result
(MHz) A (dB) A (dB)

2412 21.749 >20 PASS

2462 32.585 >20 PASS

Keysight Spectnum Analyzer - Swept 54 [E==E E
RL FF 5 SENEE:IN ALIGM AUT [02:33:42 PHOC 23, 2017 F
enter Freq 2.390000000 GHz Avg Type: Log-Pwr TRACE[T 2345 6 requency
PRG: Fast o Trig: FreeRun Avg|Hold:>1001100 :'-_»-tl
IFGain:Low #Atten: 20 dB pET|P NNNNN
Auto Tune|
Ref Offset 0.5 dB Mkr1 2.407 0 GH
je g jdiv__Ref 10.50 dBm 3.023 dBm|
1
50 u!uu_lru‘uu‘ Center Freq
250 2 2.390000000 GHz|
195 Qﬂ“ \,‘»,“- <1696 dbrd
= e StartF
req
e m T \\“" 2.340000000 GHz
@5
25 e _
gy SO e Fr—y StopFreq
o 2.440000000 GHz
795
enter 2.39000 GHz Span 100.0 MHz] CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts) 10.000000 MHz
[ aked MOGE TRC SCL F=FoncTion T F. . R flute Man
I S R -
il N 1 2407 0 GHz 3,023 dBm
2. N f 24000 GHz| -18.726 dBm FreqOffset
: 0 Hz|
:i]
[]
10!
11
W5t STATUS
Keysight Spectnum Analyzer - Swept 54 [E==E g
RL Rf E] SENSEIN BLIGH ALIT [62:41:49 PMOC 23, 2017 Frequency
A : Log-Fwi RACE
enter Freq 2.483500000 G,!'I,é - L:)] Telg: Free fiun A:ﬁﬂm“:&mr wm
IFGain:Low #Atten: 20 dB oET|P NNNN N
Auto Tune|
Ref Offset 0.5 dB Mkr1 2.457 0 GH
je g jdiv__Ref 10.50 dBm 3.920 dBm|
1
50 TRENEY 1 Center Freq
a8 ——]| 2483800000 GHz
185 ,w""./ \"1 2 1
= ‘”‘w‘,f StartFi
req
35 1 2.433500000 GHz
295 2
555 W
a5 ] Stop Freq|
o 2533500000 GHz
95
enter 2.48350 GHz Span 100.0 MHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts| 10.000000 MHz
[ aked MOGE TRC SCL F=FoncTion T F. . R flute Man
4l N ] 24570GHzl 3920 dBm
2. N f 2483 5 GHz| -28,665 dBm FreqOffset
: 0 Hz|
:i]
[]
10!
11
W5t STATUS
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Product MOBILE DATA TERMINAL
Test [tem Band Edge
Test Site No.3 OATS
Test Mode Mode 3: Transmit (802.11n MCSO0 7.2Mbps 20M-BW)
Test Frequency Measurement Level Limit Result
(MHz) A (dB) A (dB)
2412 23.457 >20 PASS
2462 31.865 >20 PASS
Kiysight Spectrum Anlyzer - Swvept 54 ) ) == g
L 3 0o A - L_og.pwr |s):io:_|::>;urc3|l2n:; ';":5 Fraguency
enter Freq 2.390000000 GHz - C}l Trig: Frew Run A:gilmm;mrm “eEy
i Glllﬂ'.LW #Atten: 20 dB |:r.-|F NNNNN
Auto Tune,
Mkr1 2.407 0 GHZ
Ref Offset 0.5 dB
[0 dBidiv R_:_a_r 10.50 dBm 1.970 dBm)|
i R AR ConterF
; enter Freq
am },21 'r. + 2,380000000 GHz|
AU g
195 H \.'
25 e
N, StartFreq
=8 S| 2340000000 Gz
L35 ‘J“u,-.”
i i V) Stop Freq
£35
2.440000000 GHz|
795
enter 2.39000 GHz Span 100.0 MHz] CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts)| 10.000000 MHZ|
— |fute Man
il N f 1570 dBm
2[ N f 2400 0 GHz 21487 dBm Freqomset
4 0 Hz|
£
o
11!
WSt ETATUS
Keysight Spectram Analyzer - Swept 54 ) = g
RL RF 5 A L. -P" IZ-?:-IO:_‘,::'(I,{FUI‘. 23,2017 Fr!qugn ey
enter Freq 2.483500000 G,!'I,é - L:)] Telg: Free fiun A::{Hcm:.“:g“mr WeEl12345
II(BIIII|:LW EAtten: 20 dB |:r-|P NNNNN
Auto Tune|
Mkr1 2.457 0 GH
Ref Offset 0.5 dB
Il?: g idiv__Ref 10.50 dBm 3.106 dBm|
1
50 SEER S CenterFreq
am J 1|L ——]| 2483800000 GHz
:f » W‘. i 2
- " StartFreq
=8 "'/ '\u.“wﬂ 2433500000 GHz
435 TRy
5605 MM\&,M
s — StopFreq
o 2533500000 GHz
95
enter 2.48350 GHz Span 100.0 MHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts| 10.000000 MHz
Wlwooeaelsell X T v T _FUcron ] - e T — Man
4l N t 24670GHz| 3106 dBm
2l N [ 24835GHz] 28750 dBm FreqOffset
4 0 Hz|
£
0
11!
W5t STATUS
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7.

7.1.

7.2.

7.3.

74.

6dB Bandwidth
Test Setup
RF Cable
Ut 1
SMA
Limits

The minimum bandwidth shall be at least 500 kHz.

Test Procedure

Spectrum

Analyzer

The EUT was setup according to ANSI C63.4: 2014; tested according to DTS test procedure of Jan

KDB558074 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

t 283Hz
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7.5. Test Result of 6dB Bandwidth

Product MOBILE DATA TERMINAL
Test Item 6dB Bandwidth Data
Test Site No.3 OATS
Test Mode Mode 1: Transmit (802.11b 1Mbps)
Channel No Frequency Measurement Level Required Limit Result
) (MHz) (kHz) (kHz)
01 2412 8650 >500 Pass
06 2437 8700 >500 Pass
11 2462 8650 >500 Pass
Figure Channel 01:
BE Keysight Spectrum Analyzer - Swept SA @l@/@_
RL | RF [soe ac | | [ sENSE:INT] [ ALIGN AUTO  [05:18:00 PM Oct 05, 2017
[Center Freq 2.412000000 GHz | Avg Type: Log-Pwr el 23456|  Lreduency
PNO: Fast o 1rig: FreeRun TYPE| M WAAAAR-
IFGaindLow — #Atten: 30 dB pET|P NNNN N
= = Auto Tune
Ref Offset 05 dB Mkr2 2.407 90 GHz
10giciu__Ref 20.50 dBm -1.69 dBm
1
s 2 3 Center Freq|]
0.500 . e | 2 412000000 GHz
-9.80
198 StartFreq||
85 2.387000000 GHz
2385
-49.5
e Stop Freq||
’ 2.437000000 GHz
B85
Center 2.41200 GHz Span $0.00 MHz CF Step
| Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 4.800 ms (1001 pts) 5.000000 MHz|
| R S S S 5 N ) S T - | Man
T
3[ N f 741655 GHz 062dBm Freq Offset
4 O0Hz
5
6
7
1
1 4
MSG STATUS
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Figure Channel 06:
E e e =5 ]
RL | RF [s0e ac | | [ SENSE:INT] | ALIGN AUTO  [05:20:56 PM Oct 05, 2017 F
[Center Freq 2.437000000 GHz | Avg Type: Log-Pwr TRACE1 2345 6 requency
PNO: Fast Cp0 Trig: Free Run TYPE|M
IFGain:Low #Atten: 30 dB peT|P NNNNN
ref OfTect05 dB Mkr2 2.432 90 GHZ Auto Tune
10 dBidiv__Ref 20.50 dBm -1.06 dBm
Log 1
105 2 K] CenterFreq||
0.500 . 051 5B | 2437000000 GHz,
-9.50
e StartFreq||
98 — 2.412000000 GHz
-38.5
-85 S
s Stop Freq||
e 2.462000000 GHz
-69.5
Center 2.43700 GHz Span 50.00 MHz] CF Step
| Res BW 100 kHz #VBW 300 KHz Sweep (#Swp) 4.800 ms (1001 pts) 5000000 MHz
| -_ pute Man
2.437 50 GHz 6.51 dBm
2 N f 2.432 90 GHz 1.06 dBm
3| N f 2.441 60 GHz 1.30 dBm Freq Offset
| 0 Hz|
8
9
10
11 -
MSG STATUS
Figure Channel 11:
BE Keysight Spectrum Analyzer - Swept SA ===
RL | RF [s0a  AC | [ SENSE:INT] [ ALIGN AUTO  [05:24:17 PM Oct 05, 2017 £
[Center Freq 2. 462000000 GHz | . Avg Type: Log-Pwr TRACE[12345 6 requency
PNO: Fast 5 Trig: Free Run TYPE| M WAAARARAL
IFGain:Low #Atten: 30 dB DET|P NNNNN
et Offoet 05 dB Mkr2 2.457 45 GHzZ Auto Tune
10 dBidiv. Ref 20.50 dBm 0.91 dBm
Log ‘ 1
05 w2 K Center Freq||
0500 2% 5| 2462000000 GHz
-9.50
185 StartFreq||
285 2437000000 GHz
-38.5
49,5t
s Stop Freq(]
o 2.487000000 GHz
-69.5
Center 2.46200 GHz Span 50.00 MHz] CF Step
| Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 4.800 ms (1001 pts) 5000000 MHz
-_ pute Man
1 2.462 50 GHz 6.95 dBm
2 N f 2.457 45 GHz 0.91dBm
3| N f 2.466 10 GHz 1.12 dBm Freq Offset
4 OHz
I 2
6
7
8
9
10
11 -

< T b

STATUS
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Product : MOBILE DATA TERMINAL
Test Item : 6dB Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 2: Transmit (802.11g 6Mbps) (2412MHz)
Channel No Frequency Measurement Level Required Limit Result
' (MHz) (kHz) (kHz)
01 2412 16450 >500 Pass
06 2437 16450 >500 Pass
11 2462 16450 >500 Pass
Figure Channel 01:
ri Keysight Spectrum Analyzer - Swept SA E‘\ﬁl\é}l
i rRL [ RF [s0a ac | | [ SENSE:INT] | ALIGN AUTO  [05:27:56 PMOct 05,2017
|[Center Freq 2.412000000 GHz \ Avg Type: Log-Pwr TcEll73456|  Frequeney
PNO: Fast (. Trig: Free Run TYPE| M WM
IFGain:Low  #Atten: 30 dB oET|P NNNNN
Auto Tune
Ref Offset 0.5 dB Mkr2 2.403 75 GHz
10 dB/div__ Ref 20.50 dBm -3.24 dBm
Log ,L
1
105 3 3 Center Freq(]
o 500 § s | 2.412000000 GHz
-9.50 0@ |
198 StartFreqf|
285 [ 2.387000000 GHz
-39.5
-49.5
s Stop Freqj|
' 2.437000000 GHz
-69.5
Center 2.41200 GHz Span 50.00 MHz CF Step
| Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 4.800 ms (1001 pts) 5.000000 MHz
| N S O S 2115 N ) RS - | Man
1| N f 2.407 00 GHz 3.85 dBm
2| N f 2.40375 GHz -3.24 dBm
3N T 2.420 20 GHz 2.56 dBm Freq Offset
0 Hz
-
6
7
8
9
10
11 <
IMSG STATUS
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Figure Channel 06:
[B Keysgn Spectrum Anlyzer - Swept 5 =
I RrRL [ RF [s0q ac | | | SENSE:INT] | ALIGN AUTO [05:30:43 PMOct 05, 2017 F
|[Center Freq 2.437000000 GHz . Avg Type: Log-Pwr TRACE[12345 6 requency
PNO: Fast 5 Trig: Free Run TVPE| M WAAAAMA.
IFGain:Low #Atten: 30 dB DET|P NNNNN
Ref Offect05 dB Mkr2 2.428 80 GHZ Auto Tune
10 dBidiv Ref 20.50 dBm -1.51 dBm
og
.5 2 1 3 Center Freq|
- Q I +szaed | 2437000000 GHz
-9.50
e StartFreq|
235 2.412000000 GHz
2395
-49.5
s Stop Freq||
’ 2.462000000 GHz
B8
Center 2.43700 GHz Span 50.00 MHZz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 4.800 ms (1001 pts) 5.000000 MHz
-_ pute Man
2.442 00 GHz 4.63 dBm
2 N f 2.428 80 GHz -1.51 dBm
3[ N f 2.445 25 GHz 2.21dBm FreqOffset
4 0 Hz
5 E
6
7
8
9
10
11 .
IMSG STATUS
Figure Channel 11:
e Keysight Spectrum Analyzer - Swept SA @lﬁ/@_
RL | RF [soe ac | [ SENSE:INT] [ ALIGN AUTO 02:47:29 AM Oct 18, 2017
[Center Freq 2.462000000 GHz | Avg Type: Log-Pwr el 23a56|  Freduency
PNO: Fast (o0 1rig: Free Run TYRE(M
IFGain:Low #Atten: 30 dB DET|P NNNNN
o Ofest 05 dB Mkr2 2.453 75 GHz Auto Tune
1L%gBidiv Ref 20.50 dBm -3.36 dBm
s 2 1 3 Center Freq||
0.500 ’3 Y T HWJH‘L per-zesamn] | 2.462000000 GHz
-850
195 . .wwwnff) 1‘w " ﬂ-‘,uuv'w-m‘w StartFreq||
295 [ m% 2.437000000 GHz
2385
-85
e Stop Freq||
’ 2.487000000 GHz
B85
Center 2.46200 GHz Span $0.00 MHz CF Step
| Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 4.800 ms (1001 pts) 5.000000 MHz|
Ie T r—— e e pute Man
2.457 00 GHz 3.95 dBm
2 N f 2.45375 GHz 3.36 dBm
3[ N f 2.47020 GHz 2.56 dBm Freq Offset
4 OHz
5 E
6
7
Scale Type
1 _ |tes Lin
MSG [@STATUE
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Product : MOBILE DATA TERMINAL
Test Item : 6dB Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 3: Transmit (802.11n MCSO0 7.2Mbps 20M-BW)
Channel No Frequency Measurement Level Required Limit Result
' (MHz) (kHz) (kHz)
01 2412 17650 >500 Pass
06 2437 17700 >500 Pass
11 2462 17400 >500 Pass
Figure Channel 01:
ri Keysight Spectrum Analyzer - Swept SA E‘\ﬁl\é}l
i rRL [ RF [s0a ac | | [ SENSE:INT] | ALIGN AUTO  [05:37:37 PMOct 05,2017
|[Center Freq 2.412000000 GHz \ Avg Type: Log-Pwr TcEll73456|  Frequeney
PNO: Fast (. Trig: Free Run TYPE| M WM
IFGain:Low  #Atten: 30 dB oET|P NNNNN
Auto Tune
Ref Offset 0.5 dB Mkr2 2.403 15 GHz
{0 gl Ref 20.50 dBm -3.82 dBm
105 2 1 3 Center Freq(]
b 500 L eren | 2412000000 GHz
-9.50 0@ |
194 [ R Start Freq||
85 bt “|| 2.387000000 GHz
-39.5
-49.5
s Stop Freqj|
' 2.437000000 GHz
-69.5
Center 2.41200 GHz Span 50.00 MHz CF Step
| Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 4.800 ms (1001 pts) 5.000000 MHz
| N O S 21155 N ) RS - | Man
1| N f 2.407 00 GHz 3.33 dBm
2l N T 2.40315 GHz -3.82 dBm
3N T 2.420 80 GHz 2.76 dBm Freq Offset
Z 0 Hz
6
7
8
9
10
11 o
IMSG STATUS
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Figure Channel 06:
ri Keysight Spectrum Analyzer - Swept SA (==
i rRL [ RF [s0a ac | | [ SENSE:INT] | ALIGN AUTO  [05:40:29 PMOct 05,2017 s
|Center Freq 2.437000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 requency
PNO: Fast (50 Trig: Free Run TYPE| MWAARARAR
IFGain:Low #Atten: 30 dB pET/P NNNNN
o Ofeot05 dB Mkr2 2.428 15 GHz Auto Tune
10dBidiy__Ref 20.50 dBm -3.72dBm
s 2 ! 1 3 CenterFreq||
b 200 4 . b 1ssced | 2.437000000 GHz
-9.50
195 startFreq||
Kasd 2.412000000 GHz
-39.5
-49.5
s Stop Freqj|
2.462000000 GHz|
-69.5
Center 2.43700 GHz Span $0.00 MHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep (#5wp) 4.800 ms (1001 pts) 5.000000 MHz
|-_ pute Man
1 2.442 00 GHz 4.54 dBm
2 N f 2.428 15 GHz -3.72dBm
3N f 2.44585 GHz 2.77 dBm FreqOffset
4 0 Hz
5 E
6
7
]
9
10
11 i
IMSG STATUS
Figure Channel 11:
ri Keysight Spectrum Analyzer - Swept SA (==
i rRL [ RF [s0a ac | | [ SENSE:INT] | ALIGN AUTO  [05:43:55 PMOct 05,2017 s
|Center Freq 2.462000000 GHz Avg Type: Log-Pwr TRACE[1 2345 6 requency
PNO: Fast (50 Trig: Free Run TYPE| MWAARARAR
IFGain:Low #Atten: 30 dB pET/P NNNNN
o Ofeot05 dB Mkr2 2.453 15 GHzZ Auto Tune
10 dBidiv__Ref 20.50 dBm -3.01 dBm
Log ,L
1
105
7 3 Center Freq||
0 500 'Y seeed | 2.462000000 GHz
-9.50
195 A StartFreq(|
Gl m—|| 2437000000 GHz
-39.5
-49.5
s Stop Freqj|
' 2.487000000 GHz
-69.5
Center 2.46200 GHz Span 50.00 MHz] CF Step
Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 4.8300 ms (1001 pts) 5.000000 MHz
-_ pute Man
2.457 00 GHz 3.82dBm
2 N f 245315 GHz -3.01dBm
3[ N T 2.470 55 GHz 2.69 dBm Freq Offset
0 Hz
5 E
6
7
]
9
10
11 i

< m

STATUS

Page : 62 of 70



Report No.: 1780508R-RFUSP12V00-B

D DEKRA

8.1.

8.2

8.3.

84.

Power Density

Test Setup

RF Cable

Ut 1

SMA

Limits

Spectrum

Analyzer

The transmitted power density averaged over any 1 second interval shall not be greater +8dBm in any

3kHz bandwidth.

Test Procedure

The EUT was setup according to ANSI C63.10: 2013; tested according to DTS test procedure of KDB

558074 for compliance to FCC 47CFR 15.247 requirements.

The maximum power spectral density using KDB 558074 section 10.2 PKPSD (peak PSD) method.

Uncertainty

t 1.20dB
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Test Result of Power Density

Product MOBILE DATA TERMINAL
Test Item Power Density Data
Test Site No.3 OATS
Test Mode Mode 1: Transmit (802.11b 1Mbps)
Frequenc Measure Level Limit
Channel No. d y Result
(MHz) (dBm) (dBm)
01 2412 5.760 =8dBm Pass
06 2437 6.500 =<8dBm Pass
11 2462 6.920 =<8dBm Pass
Figure Channel 01:
[EE Keyeigh Spectrum Anslyzer - Swept SA T e aa)]
| [ RF [soQ ac | | | SENSE:INT] | ALIGN AUTO  [05:18:21 PMOct 05, 2017
|Center Freq 2.412000000 GHz | . Avg Type: Log-Pwr TcETa345p|  requency
PNO: Fast o Trig: Free Run TYPE(M
IFGain:ilow © #Atten: 30 dB OET|P NNNNN
Auto Tune
Ref Offset 0.5 dB Mkr1 2.412 506 GHz
10dBIidiv  Ref 20.50 dBm 5.76 dBm
fLog
Center Freqj]
105 '1 2.412000000 GHz
0.500
StartFreq||
980 /Al 2.405512500 GHz
198 Stop Freq||
2.418487500 GHz|
-295
CF Step
B 1.297500 MHz|
[Auto Man
-49.5
Freq Offset
595
0 Hz
-B9.5
Center 2.412000 GHz Span 12.98 MHz
Res BW 100 kHz #VBW 300 kHz Sweep #Swp) 1.267 ms (1001 pts)
IMSG STATUS
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Figure Channel 06:
Fﬁ Keysight Spectrum Analyzer - Swept SA @\ﬁl@_
X rL [ RF [s0e ac | | | SENSE:INT] | ALIGN AUTO 05:21:17 PM Oct 05, 2017
|Center Freq 2.437000000 GHz | Avg Type: Log-Pwr TRecE[1 2345 6 Frequency
PNO: Fast Cp0 Trig: Free Run TYPE|M
IFGain:Low #Atten: 30 dB DET|P NNNNN
Ref Offset 0.5 dB Mkr1 2.437 496 GHzZ Auto Tune
10 dBidiv  Ref 20.50 dBm 6.50 dBm
fLog
Center Freqj]
105 ’1 2.437000000 GHz
0 500
StartFreq|]
a8 pb— 2.430475000 GHz
9 stop Freq||
2.443525000 GHz
295
CF Step
e 1.305000 MHz,
JAuto Man
-49.5
Freq Offset
E9 5
0 Hz
£9.5
Center 2.437000 GHz Span 13.05 MHz
Res BW 100 kHz #VBW 300 kHz Sweep #Swp) 1.267 ms (1001 pts)
IMSG STATUS
Figure Channel 11:
ri Keysight Spectrum Analyzer - Swept SA =
i RL [ RF [s0q  ac | | | SENSE:INT] | ALIGN AUTO [05:24:37 PMOct 05, 2017 E
|Center Freq 2.462000000 GHz | . Avg Type: Log-Pwr TRACE[1 2345 6 requency
PNO: Fast o 11ig: Free Run TVPE| MWAARRARAL
IFGain:Low #Atten: 30 dB DET|/P NNNNN
Ref Offset 0.5 dB Mkr1 2.462 493 GHzZ Auto Tune
10 dBidiv  Ref 20.50 dBm 6.92 dBm
fLog
Center Freq(]
105 ’1 2.462000000 GHz
0.500
StartFreq|]
950 2.455512500 GHz
9 Stop Freq(]
2.468487500 GHz
295
CF Step
e 1.297500 MHz,
Auto Man
495
Freq Offset
-59.5
0Hz
695

Center 2.462000 GHz

Res BW 100 kHz #VBW 300 kHz

Sweep (#Swp) 1.267 ms (1001 pts)

Span 12.98 MHz

IMSG STATUS
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Product MOBILE DATA TERMINAL
Test Item Power Density Data
Test Site No.3 OATS
Test Mode Mode 2: Transmit (802.11g 6Mbps)
Frequency Measure Level Limit
h 1 No. Result
Channel No (MHz) (dBm) (dBm) esu
01 2412 3.880 =<8dBm Pass
06 2437 4.590 =<8dBm Pass
11 2462 3.910 =<8dBm Pass
Figure Channel 01:
E K;T_s\ghtsl‘.)ectrumnﬂnalyz‘er rrs\‘:;aptswa | | | — | -~ _ @\ﬁl@_
[Center Freq 2.412000000 GHz T AvaType:LogPwr  Tmacelizsesg|  Freauency
PNO: Fast Cp0 Trig: Free Run TvFEgﬂm
IFGain:Low #Atten: 30 dB DET
. Mkr1 2.406 991 GHzZ Auto Tune
e Ref 20.50 dBm 3.88 dBm
Center Freqj]

108

0.500

2.412000000 GHz|

-9.50

-195

Start Freq||
2.399662500 GHz

295

-39.5

Stop Freqj|
2.424337500 GHz|

-435

CF Step
2.467500 MHz

Auto Man

595

Freq Offset
OHz

£9.5

Center 2.41200 GHz
Res BW 100 kHz

#VBW 300 kHz

Span 24.68 MHz

Sweep #Swp) 2.400 ms (1001 pts)

IMSG

STATUS
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Figure Channel 06:
Fﬁ Keysight Spectrum Analyzer - Swept SA El\ﬁ”@_
X rL [ RF [s0e ac | | | SENSE:INT] | ALIGN AUTO 05:31:03 PMOct 05, 2017
|Center Freq 2.437000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Fast Cp0 Trig: Free Run TYPE|M
IFGain:Low #Atten: 30 dB DET|P NNNNN
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Product : MOBILE DATA TERMINAL
Test [tem : Power Density Data
Test Site : No.3 OATS
Test Mode Mode 3: Transmit (802.11n MCSO0 7.2Mbps 20M-BW)
Frequency Measure Level Limit
Channel No. Result
(MHz) (dBm) (dBm)
01 2412 3.340 =<8dBm Pass
06 2437 4.630 =<8dBm Pass
11 2462 3.830 =<8dBm Pass
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Figure Channel 06:
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9. EMI Reduction Method During Compliance Testing

No modification was made during testing.
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