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The test results relate only to the samples tested.

The test results shown in the test report are traceable to the national/international standard through the
calibration report of the equipment and evaluated measurement uncertainty herein.

This report must not be used to claim product endorsement by TAF or any agency of the government.
The test report shall not be reproduced without the written approval of DEKRA Testing and Certification Co., Ltd.
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Product Name MOBILE DATA TERMINAL

Applicant RuggON Corporation

Address 4F, No. 298, Yang Guang St. Neihu Dist., Taipei City, Taiwan
Manufacturer RuggON Corporation

Model No. MT7010

FCCID. 2ABTU-MT7010

EUT Rated Voltage |DC 9-36V

EUT Test Voltage DC 12V

Trade Name RuggON

Applicable Standard |FCC CFR Title 47 Part 15 Subpart C: 2016

ANSI C63.4: 2014, ANSI C63.10: 2013
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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

2402-2480MHz

Channel Number

79

Type of Modulation

FHSS: GFSK(1Mbps) / 7 /4ADQPSK(2Mbps) / SDPSK(3Mbps)

Antenna Type

PIFA Antenna

Channel Control

Auto

Antenna Gain

Refer to the table “Antenna List”

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.
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Center Frequency of Each Channel:

Channel

Channel 00:
Channel 01:
Channel 02:
Channel 03:
Channel 04:
Channel 05:
Channel 06:
Channel 07:
Channel 08:
Channel 09:
Channel 10:
Channel 11:
Channel 12:
Channel 13:
Channel 14:
Channel 15:
Channel 16:
Channel 17:
Channel 18:
Channel 19:

Note:

Frequency
2402 MHz
2403 MHz
2404 MHz
2405 MHz
2406 MHz
2407 MHz
2408 MHz
2409 MHz
2410 MHz
2411 MHz
2412 MHz
2413 MHz
2414 MHz
2415 MHz
2416 MHz
2417 MHz
2418 MHz
2419 MHz
2420 MHz
2421 MHz

Channel

Channel 20:
Channel 21:
Channel 22:
Channel 23:
Channel 24:
Channel 25:
Channel 26:
Channel 27:
Channel 28:
Channel 29:
Channel 30:
Channel 31:
Channel 32:
Channel 33:
Channel 34:
Channel 35:
Channel 36:
Channel 37:
Channel 38:
Channel 39:

Frequency
2422 MHz
2423 MHz
2424 MHz
2425 MHz
2426 MHz
2427 MHz
2428 MHz
2429 MHz
2430 MHz
2431 MHz
2432 MHz
2433 MHz
2434 MHz
2435 MHz
2436 MHz
2437 MHz
2438 MHz
2439 MHz
2440 MHz
2441 MHz

Channel

Channel 40:
Channel 41:
Channel 42:
Channel 43:
Channel 44:
Channel 45:
Channel 46:
Channel 47:
Channel 48:
Channel 49:
Channel 50:
Channel 51:
Channel 52:
Channel 53:
Channel 54:
Channel 55:
Channel 56:
Channel 57:
Channel 58:
Channel 59:

Frequency
2442 MHz
2443 MHz
2444 MHz
2445 MHz
2446 MHz
2447 MHz
2448 MHz
2449 MHz
2450 MHz
2451 MHz
2452 MHz
2453 MHz
2454 MHz
2455 MHz
2456 MHz
2457 MHz
2458 MHz
2459 MHz
2460 MHz
2461 MHz

Channel

Channel 60:
Channel 61:
Channel 62:
Channel 63:
Channel 64:
Channel 65:
Channel 66:
Channel 67:
Channel 68:
Channel 69:
Channel 70:
Channel 71:
Channel 72:
Channel 73:
Channel 74:
Channel 75:
Channel 76:
Channel 77:
Channel 78:

Frequency
2462 MHz
2463 MHz
2464 MHz
2465 MHz
2466 MHz
2467 MHz
2468 MHz
2469 MHz
2470 MHz
2471 MHz
2472 MHz
2473 MHz
2474 MHz
2475 MHz
2476 MHz
2477 MHz
2478 MHz
2479 MHz
2480 MHz

1. The EUT is a MOBILE DATA TERMINAL with a built-in WLAN -~ Bluetooth V4.1, V2.1+EDR
transceiver, this report for Bluetooth V2.1+EDR.

2. These tests were conducted on a sample for the purpose of demonstrating compliance of Bluetooth

transmitter with Part 15 Subpart C Paragraph 15.247 for spread spectrum devices.

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

the test

4. Bluetooth operation was evaluated at both 1Mb/s and 3Mb/s data rates. 2Mb/s data rate was found,

through pre-testing, to produce emissions similar to those for 3Mb/s.

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

report.

Test Mode Mode 1: Transmit - 1Mbps (GFSK)

Mode 2: Transmit - 3Mbps (8DPSK)
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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 |WDHDD 2.5 Western Digital ~ |WDI200BEVS ~ |WXE108L30036 I\‘;V‘?H‘Shlelded’ 1.8m
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
(7)

GPS
EUT g Antenmna
(i

H

Wi
Earphone 1nnn Muouse i
(5) (4) (3) 2

Muodem
ih)

Modem
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1.5. EUT Exercise Software

A e

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

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

Press “OK” to start the continuous Transmit.

Verify that the EUT works properly.
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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 30-65
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 Number: 3023

DEKRA Testing and Certification Co., Ltd

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. Data |Due. Data

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 6K00003357 2017/6/23 12018/6/22
X |Pulse power sensor Anritsu MAZ2411B 0846193 2017/6/23 12018/6/22
X |EMI Test Receiver R&S ESCS 30 100369 2017/10/13 |12018/10/12
X |LISN R&S ESH3-Z5 836679/017 2017/1/7  12018/1/6
X [LISN R&S ENV216 100097 2017/1/7  12018/1/6
X |Coaxial Cable QTK(Arnist) RG 400 LCO18-RG 2017/6/25 2018/6/24
For Radiated measurements / Site3 / CB8

Equipment Manufacturer Model No. Serial No. Cali. Data  |Due. Data
X |Spectrum Analyzer [R&S FSP40 100170 2017/1/5 2018/1/4

Loop Antenna Teseq HLA6121 37133 2017/3/18  |2018/3/17
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 2017/1/11  |2018/1/10
X |Pre-Amplifier QTK AP/0100A CHM/0901069  [2017/6/23  |2018/6/22
X |Pre-Amplifier EMCI EMCO012630SE 1980210 2017/1/26  |2018/1/24
X |Pre-Amplifier NARDA WE DBL-1840N506 |013 2017/9/30  |2018/9/29
X |Filter MicroTRON BRM50701 019 2016/11/2  |2017/11/1
X |Filter Microwave Circuits [N0257881 36681 2016/12/7  |2017/12/6
X |EMI Test Receiver  [R&S ESR26 101385 2017/9/29  |2018/9/28
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  |2018/7/20
X |Coaxial Cable QTK(Arnist) RG 214 LC003-RG 2017/6/16  |2018/6/15
X |Coaxial signal switch |Anritsu MP59B 6201415889 2017/6/16  |12018/6/15
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

: 40cm

A
A 4

EUT |
ooo Load N
- o o L{ Nl
LISN© /@ LISN

/ ///////</ // A
LISN
Ground Plane
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2.2. Limits

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

Remarks: In the above table, the tighter limit applies at the band edges.

2.3. Test Procedure

The EUT and Peripherals 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 refer 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 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.

The EUT was setup to ANSI C63.4: 2014; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

24. 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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3.1.

3.2.

3.3.

34.

Peak Power Output
Test Setup
EUT RF Cable
1
SMA
Connecter
Limit

The maximum peak power shall be less 1Watt.

Test Procedure

Power

Meter

The EUT was setup to ANSI C63.4, 2014; tested to FHSS test procedure of FCC Public Notice DA

00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

* 1.19dB
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3.5. Test Result of Peak Power Output

Product : MOBILE DATA TERMINAL

Test Item : Peak Power Output

Test Site : No.3 OATS

Test date : 2017/10/19

Test Mode Mode 1: Transmit - 1Mbps (GFSK)
Channel No. Frequency Measurement Required Limit Result

(MHz) (dBm)

Channel 00 2402.00 5.59 1 Watt= 30 dBm Pass
Channel 39 2441.00 5.61 1 Watt= 30 dBm Pass
Channel 78 2480.00 4.31 1 Watt= 30 dBm Pass
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Product : MOBILE DATA TERMINAL

Test Item : Peak Power Output

Test Site : No.3 OATS

Test date : 2017/10/19

Test Mode Mode 2: Transmit - 3Mbps (§8DPSK)
Channel No. Frequency Measurement Required Limit Result

(MHz) (dBm)

Channel 00 2402.00 5.48 1 Watt= 30 dBm Pass
Channel 39 2441.00 6.57 1 Watt= 30 dBm Pass
Channel 78 2480.00 4.66 1 Watt= 30 dBm Pass
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4.1.

Radiated Emission

Test Setup

Under 30MHz

3m

Antenna Mast

Broadband or Loop
Antenna
Antenna height islm.
Non-Conducted EUT
Talls
fK0cm
Test | %I Fully soldered Metal Ground | -
Receiver
Below 1GHz
] ;
[FRP Dome |
1m to 4m
\ . &
i L1

EUT

Non-Conducted Table

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.

Test
Receiver

|Fully soldered Metal Ground ||

To Controller

| To Receiverl

Page: 18 of 64



Report No.: 1780508R-RFUSP01V00

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.

RF absorber material
EUT on the ground plane.
/ —
O O
| %l To Receiver| | Prg-
Amplifier

4.2. Limits

> General Radiated Emission 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 Limits
Frequency Field strength Measurement distance
MHz (meter)
(microvolts/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: 1. RF Voltage (dBuV) =20 log RF Voltage (uV)

2. In the Above Table, the tighter limit applies at the band edges.

3. Distance refers to the distance in meters between the measuring instrument

antenna and the closed point of any part of the device or system.
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4.3.

4.4.

Test Procedure

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

Uncertainty

4.08 dB above 1GHz
4.22 dB below 1GHz

I+

+
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4.5. Test Result of Radiated Emission

Product : MOBILE DATA TERMINAL
Test Item : Harmonic Radiated Emission
Test Site : No.3 OATS
Test date : 2017/10/12
Test Mode Mode 1: Transmit - 1Mbps (GFSK) (2402MHz)

Frequency Correct Reading Measurement Margin Limit

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

4804.000 2.511 40.374 42.884 -31.116 74.000
7206.000 9.511 38.123 47.634 -26.366 74.000
9608.000 10.394 38.949 49.343 -24.657 74.000
Average

Detector:
Vertical

Peak Detector:

4804.000 2.754 40.153 42.907 -31.093 74.000
7206.000 10.177 38.452 48.629 -25.371 74.000
9608.000 10.847 39.014 49.861 -24.139 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 = 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.

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

AN I
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Product : MOBILE DATA TERMINAL
Test Item : Harmonic Radiated Emission
Test Site : No.3 OATS
Test date : 2017/10/12
Test Mode Mode 1: Transmit - 1Mbps (GFSK) (2441 MHz)

Frequency Correct Reading Measurement Margin Limit

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

4882.000 2.025 40.231 42.256 -31.744 74.000
7323.000 9.762 38.016 47.777 -26.223 74.000
9764.000 9.682 38.898 48.579 -25.421 74.000
Average

Detector:
Vertical

Peak Detector:

4882.000 2.371 40.043 42413 -31.587 74.000
7323.000 10.590 38.070 48.660 -25.340 74.000
9764.000 10.315 39.045 49.360 -24.640 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 = 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.

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 Item : Harmonic Radiated Emission
Test Site : No.3 OATS
Test date : 2017/10/12
Test Mode Mode 1: Transmit - 1Mbps (GFSK) (2480MHz)

Frequency Correct Reading Measurement Margin Limit

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

4960.000 2.582 40.332 42914 -31.086 74.000
7440.000 10.555 41.251 51.806 -22.194 74.000
9920.000 10.206 41.311 51.517 -22.483 74.000
Average

Detector:
Vertical

Peak Detector:

4960.000 3.398 40.216 43.615 -30.385 74.000
7440.000 11.214 41.155 52.369 -21.631 74.000
9920.000 11.245 41.138 52.383 -21.617 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 = 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.

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 Item : Harmonic Radiated Emission
Test Site : No.3 OATS
Test date : 2017/10/12
Test Mode Mode 2: Transmit - 3Mbps (§DPSK)(2402MHz)

Frequency Correct Reading Measurement Margin Limit

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

4804.000 2.511 39.923 42.433 -31.567 74.000
7206.000 9.511 40.356 49.867 -24.133 74.000
9608.000 10.394 40.433 50.827 -23.173 74.000
Average

Detector:
Vertical

Peak Detector:

4804.000 2.923 39.647 42.569 -31.431 74.000
7206.000 9.988 40.267 50.256 -23.744 74.000
9608.000 10.847 40.385 51.232 -22.768 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 = 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.

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

Test Site : No.3 OATS

Test date : 2017/10/12

Test Mode Mode 2: Transmit - 3Mbps (§DPSK) (2441 MHz)
Frequency Correct Reading Measurement Margin Limit

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

4882.000 2.025 40.521 42.546 -31.454 74.000
7323.000 9.762 41.208 50.969 -23.031 74.000
9764.000 9.682 41.307 50.988 -23.012 74.000
Average

Detector:

Vertical

Peak Detector:

4882.000 2.488 40.404 42.892 -31.108 74.000
7323.000 10.375 41.108 51.482 -22.518 74.000
9764.000 10.315 41.066 51.381 -22.619 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 = 1IMHz, 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.

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 Item : Harmonic Radiated Emission
Test Site : No.3 OATS
Test date : 2017/10/12
Test Mode Mode 2: Transmit - 3Mbps (§DPSK)) (2480MHz)

Frequency Correct Reading Measurement Margin Limit

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

4960.000 2.582 40.912 43.494 -30.506 74.000
7440.000 10.555 41.601 52.156 -21.844 74.000
9920.000 10.206 41.922 52.128 -21.872 74.000
Average

Detector:
Vertical

Peak Detector:

4960.000 3.398 40.759 44.158 -29.842 74.000
7440.000 11.214 41.264 52.478 -21.522 74.000
9920.000 11.245 41.058 52.303 -21.697 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 = 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.

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 : General Radiated Emission
Test Site : No.3 OATS
Test date : 2017/10/12
Test Mode Mode 1: Transmit - 1Mbps (GFSK) (2441 MHz)

Frequency Correct Reading Measurement Margin Limit

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

Horizontal
120.210 -7.275 38.386 31.111 -12.389 43.500
306.450 -3.944 43.027 39.083 -6.917 46.000
409.270 0.046 38.081 38.127 -7.873 46.000
716.760 3.809 34.405 38.214 -7.786 46.000
819.580 6.961 31.621 38.582 -7.418 46.000
921.430 6.730 30.052 36.782 -9.218 46.000
Vertical
120.210 -3.535 35.562 32.027 -11.473 43.500
307.420 -4.030 42.132 38.102 -7.898 46.000
512.090 0.604 33.201 33.805 -12.195 46.000
614.910 1.701 32.130 33.831 -12.169 46.000
716.760 -1.321 36.577 35.256 -10.744 46.000
819.580 3.001 30.799 33.800 -12.200 46.000

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 = 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.

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

AN S

Page: 27 of 64



Report No.: 1780508R-RFUSP01V00 > D E KRA

Product : MOBILE DATA TERMINAL

Test [tem . General Radiated Emission

Test Site : No.3 OATS

Test date :2017/10/12

Test Mode : Mode 2: Transmit - 3Mbps (8DPSK) (2441 MHz)

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBpVv dBuV/m dB dBpV/m
Horizontal

120.210 -7.275 39.824 32.549 -10.951 43.500
307.420 -4.120 43.510 39.390 -6.610 46.000
409.270 0.046 39.003 39.049 -6.951 46.000
512.090 3.184 35.172 38.356 -7.644 46.000
716.760 3.809 33.925 37.734 -8.266 46.000
819.580 6.961 31.368 38.329 -7.671 46.000
Vertical
157.070 -5.195 35.835 30.640 -12.860 43.500
304.510 -4.007 42.589 38.582 -7.418 46.000
512.090 0.604 33.718 34.322 -11.678 46.000
614.910 1.701 33.358 35.059 -10.941 46.000
716.760 -1.321 36.383 35.062 -10.938 46.000
819.580 3.001 30.939 33.940 -12.060 46.000

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 = 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.

AN
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S.

5.1.

5.2.

5.3.

5.4.

RF Antenna Conducted Test

Test Setup

RF Cable
EUT

1

Limits

SMA
Connecter

Spectrum

Analyzer

According to FCC Section 15.247(d). In any 100 kHz bandwidth outside the frequency band in

which the spread spectrum or digitally modulated 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 measurement, provided the transmitter demonstrates compliance

with the peak conducted power limits. If the transmitter complies with the conducted power

limits based on the use of RMS averaging over a time interval, the attenuation required under this
paragraph shall be 30 dB instead of 20 dB.

Test Procedure

The EUT was setup to ANSI C63.4, 2014; tested to FHSS test procedure of FCC Public Notice DA

00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

* 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 2017/10/16
Test Mode Mode 1: Transmit - 1Mbps (GFSK)
Figure Channel 00:
Spurious Emission(30MHz-25GHz)
[—— Limitline: -14.57 Reading Value |
I Sweep Time: Auto ]
0
RIS
é 20 £
a0 1
40 I
50 & ]
-60 4
70 t t t t
5 10 15 20 25
GHz
Figure Channel 39:
Spurious Emission(30MHz-25GHz)
[—— Limitline: -13.25 Reading Value |
Sweep Time: Auto
10+ 1
0
0 1
é 20 +
a0 1
40 I
50 1
60 k|
-0 t t t t
5 10 15 20 25
GHz
Figure Channel 78:
Spurious Emission(30MHz-25GHz)
[—— Limitline:-16.13 Reading Value |
20 ' E
REW: 100k, VBW: 1M
0 ] ]
0
-10 4
£ -20
@
= 30
40 +
50 ¥ 1
60 E|
70 t t t t
5 10 15 20 25
GHz

Note: The above test pattern is synthesized by multiple of the frequency range.
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Product MOBILE DATA TERMINAL
Test Item : RF Antenna Conducted Test
Test Site No.3 OATS
Test date : 2017/10/19
Test Mode Mode 2: Transmit - 3Mbps (8DPSK)
Figure Channel 00:
Spuricus Emission(30MHz-25GHz)
[—— Limitline: -18.53 Reading Value |
20 T T T T
eep Time: Auto
0
0 T
e 20
[==]
= _’3[] I
40
50 |
60 B
-70 t t t t
5 10 15 20 25
GHz
Figure Channel 39:
Spuricus Emission(30MHz-25GHz)
[—— Limitline:-12.38 Reading Value |
Sweep Time: Auto
10 % 1
0
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50 + 1
60 E|
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GHz
Figure Channel 78:
Spuricus Emission(30MHz-25GHz)
[—— Limitline:-16.04 —— Reading Value |
20 f " 3
RBW: 100k, VBW: 1M
10 : -
0
10 3
£ 20 ¥
==}
® 30+
40
50 F ]
&0 4
-70 t t t t
B 10 15 20 25
GHz

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:

Above 1GHz

= 1
I* 3m ”

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.
| /

AAAAAAAAAAAAAAAA I
(@) (@)
| %l To Receiver| | P

Amplifier

RF Conducted Measurement

RF Cable

Hut 1

8-WAY
Power Divider

Spectrum

Analyzer
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6.2.

6.3.

6.4.

Limit

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 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 can move up and down between 1 meter and 4 meters to find out the maximum

emission level.

Both horizontal and vertical polarization of the antenna are set on measurement. In order to find

the maximum emission, all of the interface cables must be manipulated according to

ANSI C63.10: 2013 on radiated measurement.

The bandwidth setting below 1GHz and above 1GHz on the field strength meter is 120 kHz and 1MHz,

respectively.

Uncertainty

4.08 dB above 1GHz
4.22 dB below 1GHz

I+

+
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6.5. Test Result of Band Edge
Product MOBILE DATA TERMINAL
Test Item Band Edge
Test Site No.3 OATS
Test date 2017/10/19
Test Mode

Mode 1: Transmit - 1Mbps (GFSK) (2402MHz)
RF Radiated Measurement (Horizontal):

Channel No Frequency| Correct Factor | Reading Level [Emission Level| Peak Limit | Arerage Limit Result
‘| (MHz) (dB) (dBuv) (dBuV/m) (dBuV/m) | (dBuV/m)
00 (Peak) | 2377.246 6.419 42.699 49.117 74.00 54.00 Pass
00 (Peak) | 2390.000 6.474 41.506 47.981 74.00 54.00 Pass
00 (Peak) | 2400.000 6.528 60.681 67.209 -- -- --
00 (Peak) | 2401.884 6.540 93.310 99.850 -- -- --
00 (Average) | 2390.000 6.474 22.644 29.119 74.00 54.00 Pass
00 (Average) | 2400.000 6.528 37.766 44.294 -- -- --
00 (Average) | 2402.029 6.540 79.053 85.593 -- -- --
Figure Channel 00: Horizontal (Peak)
N ?DD: \\
é o) w—___‘,—lv‘/ w
2340000 2350000 2360000 2370000 2380000 qu]zs:ﬂnyﬂgg}lz) 2400000 2410000 2420000 2430000 2440 000
Figure Channel 00: Horizontal (Average)
2 ]
% 500 |,\\
2340 000 2350 000 2360 D00 2370 000 2380 N00 quijfiﬂggnz; 2400000 2410 000 2420 000 2430 000 2440 D0
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 = 1IMHz, VBW = 10 Hz, Sweep: Auto.
4. “*” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correction Factor.
6.

average detection.

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

Page: 34 of 64




Report No.: 1780508R-RFUSP01V00 > D E KRA

Product : MOBILE DATA TERMINAL

Test Item : Band Edge

Test Site : No.3 OATS

Test date : 2017/10/19

Test Mode Mode 1: Transmit - 1Mbps (GFSK) (2402MHz)

RF Radiated Measurement (VERTICAL):

Channel No. Fr(el\c/lllgg)cy Corrcz((:ltB I;actor Reezcg}r;i\%;evel Elr(liisglfl){ll/l;;)vel I(’ggl;%}l/rnril)t Aizgﬁe\:] %rilr;nt Result
00 (Peak) | 2376.232 5.937 42.133 48.070 74.00 54.00 Pass
00 (Peak) | 2390.000 5.880 41.622 47.503 74.00 54.00 Pass
00 (Peak) | 2400.000 5.879 52.329 58.208 -- -- --
00 (Peak) | 2401.884 5.884 85.940 91.824 -- -- --

00 (Average) | 2390.000 5.880 22.880 28.761 74.00 54.00 Pass

00 (Average) | 2400.000 5.879 32.576 38.455 -- -- --

00 (Average) | 2402.029 5.884 72.585 78.469 -- -- --

Figure Channel 00: VERTICAL (Peak)

1200

110.0
1000 |
Q00—

B00- \

FO.O0-| I 1

500
500

40,0

Level{Ba¥ )

300

200

100

00
2340000 2350000 2360.000 2370000 2380.000 2390.000 2400000 2410000
Frequency (MHz)

2420000 2430000 2440 000

Figure Channel 00: VERTICAL (Average)

1200

1100

100.0 |

Q0.0

0.0

00—

60.0 |

LevelfdBuVim)

500 |I 1

400 |
300 |

200

100

o
2340000 2350 000 2360000 2370.000 2360000 2390000 2400.000 2410.000
Frequency (bHz)

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 = 1IMHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = IMHz, VBW = 10 Hz, Sweep: Auto.
4. “*” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correction Factor.
6.

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

Test Site No.3 OATS

Test date 2017/10/19

Test Mode

RF Radiated Measurement (Horizontal):

Mode 1: Transmit - 1Mbps (GFSK) (2480MHz)

Channel No Frequency | Correct Factor | Reading Level |[Emission Level| Peak Limit | Arerage Limit Result
| (MHz) (dB) (dBuV) (dBuV/m) | (dBuV/m) | (dBuV/m)
78 (Peak) | 2479.877 7.085 95.353 102.437 -- -- Pass
78 (Peak) | 2483.500 7.110 44.126 51.236 74.00 54.00 Pass
78 (Average) | 2480.022 7.086 80.525 87.610 -- -- Pass
78 (Average) | 2483.500 7.110 25.832 32.942 74.00 54.00 Pass
Figure Channel 78: Horizontal (Peak)

1200

110.0
100.0
Q00|

B00—

\

700 III

60,0
500

40.0 |

Level[{Bu¥im)

300

200

100

on !
2433.500 2440000

2450 000 2460 000 2470 000 2480 000 2490.000

'2537 500
Frequenesy (bHz]

2500 000 2510 000 2520 000

Figure Channel 78:

1200

Horizontal (Average)

1100

1000

o0.0 -

500

700

a0.0 -

Level{dBn¥im)

500 |
4007‘M/Q
=00

200 |

100

oa
2437.500 2440.000 2450.000 2450.000 2470.000

2420.000 2420000

' 2533 500
Y

2500.000 2510.000 2520000

Note:
1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = 1IMHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = IMHz, VBW = 10 Hz, Sweep: Auto.
4. “*7” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correction Factor.
6.

The average measurement was not performed when the peak measured data is under the limit of
average detection.
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Product
Test Item
Test Site
Test date
Test Mode

MOBILE DATA TERMINAL

Band Edge
No.3 OATS
2017/10/19

Mode 1: Transmit - 1Mbps (GFSK) (2480MHz)
RF Radiated Measurement (VERTICAL):

Channel No Frequency | Correct Factor | Reading Level |[Emission Level| Peak Limit | Arerage Limit Result
| (MHz) (dB) (dBuV) (dBuV/m) | (dBuV/m) | (dBuV/m)
78 (Peak) | 2479.877 6.341 85.139 91.480 -- -- Pass
78 (Peak) | 2483.500 6.363 41.157 47.520 74.00 54.00 Pass
78 (Peak) | 2503.065 6.452 42.874 49.326 74.00 54.00 Pass
78 (Average) | 2480.022 6.342 72.135 78.477 -- -- Pass
78 (Average) | 2483.500 6.363 22.884 29.247 74.00 54.00 Pass
Figure Channel 78: VERTICAL (Peak)
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Figure Channel
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a0.0 -

Level{dBn¥im)

500

40.0-|

00—

200 |

100

78:
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VERTICAL (Average)

T

S R W

oa
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@ ok 9

AR e

average detection.

2470.000 2480.000 2490.000 2500.000 2510.000 2520000 ' 2533 500
Y

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 = 10 Hz, Sweep: Auto.

, means this data is the worst emission level.

Measurement Level = Reading Level + Correction Factor.

The average measurement was not performed when the peak measured data is under the limit of
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Report No.: 1780508R-RFUSP01V00

D DEKRA

Product MOBILE DATA TERMINAL
Test Item Band Edge
Test Site No.3 OATS
Test date 2017/10/19
Test Mode Mode 2: Transmit - 3Mbps (§DPSK) (2402MHz)
RF Radiated Measurement (Horizontal):
Channel No Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Arerage Limit Result
‘| (MHz) (dB) (dBuv) (dBuV/m) (dBuV/m) (dBuV/m)
00 (Peak) | 2363.623 6.357 42.385 48.742 74.00 54.00 Pass
00 (Peak) | 2390.000 6.474 39.652 46.127 74.00 54.00 Pass
00 (Peak) | 2400.000 6.528 66.272 72.800 -- -- --
00 (Peak) | 2402.029 6.540 92.968 99.508 -- -- --
00 (Average) | 2390.000 6.474 22.745 29.220 74.00 54.00 Pass
00 (Average) | 2400.000 6.528 43.398 49.926 -- -- --
00 (Average) | 2402.029 6.540 75.083 81.623 -- -- --
Figure Channel 00: Horizontal (Peak)
B 70.0: 1
é - w
2340 000 2350 000 2360 D00 2370 000 2380 N00 quijfiﬂggnz; 2400000 2410 000 2420 000 2430 000 2440 D0
Figure Channel 00: 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 = 10 Hz, Sweep: Auto.
“* > means this data is the worst emission level.
Measurement Level = Reading Level + Correction Factor.
The average measurement was not performed when the peak measured data is under the limit of
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Report No.: 1780508R-RFUSP01V00

D DEKRA

Product MOBILE DATA TERMINAL
Test Item Band Edge
Test Site No.3 OATS
Test date 2017/10/19
Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (2402MHz)
RF Radiated Measurement (VERTICAL):
Frequency | Correct Factor | Reading Level |[Emission Level| Peak Limit | Arerage Limit
Channel No. | 1) (dB) (dBuv) (dBuV/m) | (dBuV/m) | (dBpv/m) | Result
00 (Peak) | 2342.464 6.076 43.005 49.082 74.00 54.00 Pass
00 (Peak) | 2390.000 5.880 39.772 45.653 74.00 54.00 Pass
00 (Peak) | 2400.000 5.879 59.758 65.637 -- -- --
00 (Peak) | 2402.029 5.884 86.347 92.231 -- -- --
00 (Average) | 2390.000 5.880 23.157 29.038 74.00 54.00 Pass
00 (Average) | 2400.000 5.879 38.471 44.350 -- -- --
00 (Average) | 2402.029 5.884 69.869 75.753 -- -- --
Figure Channel 00: VERTICAL (Peak)
B 70.0: |
é 60.0 - w
2340 000 2350 000 2360 D00 2370 000 2380 N00 quijfiﬂggnz; 2400000 2410 000 2420 000 2430 000 2440 D0
Figure Channel 00: 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 = IMHz, VBW = 10 Hz, Sweep: Auto.
“*” means this data is the worst emission level.
Measurement Level = Reading Level + Correction Factor.

The average measurement was not performed when the peak measured data is under the limit of
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Report No.: 1780508R-RFUSP01V00

D DEKRA

Product MOBILE DATA TERMINAL
Test Item Band Edge
Test Site No.3 OATS
Test date 2017/10/19
Test Mode Mode 2: Transmit - 3Mbps (§DPSK) (2480MHz)
RF Radiated Measurement (Horizontal):
Channel N Frequency | Correct Factor | Reading Level |[Emission Level| Peak Limit | Arerage Limit Result
¢ N0 (MHz) (dB) (dBpV) (dBuV/m) | (dBuV/m) | (dBpV/m)
78 (Peak) | 2479.877 7.085 95.048 102.132 -- -- Pass
78 (Peak) | 2483.500 7.110 41.768 48.878 74.00 54.00 Pass
78 (Peak) | 2484.370 7.116 43.265 50.381 74.00 54.00 Pass
78 (Average) | 2480.022 7.086 77.780 84.865 -- -- Pass
78 (Average) | 2483.500 7.110 25.826 32.936 74.00 54.00 Pass
Figure Channel 00: Horizontal (Peak)
N ?EIEI: [ \\l'
é ﬁﬂu_w
2433500 2440 000 2450 000 2460 000 2470000 Q;ipq?lggcy (MHQ;;QD' noo 2500 000 2510000 2520000 '2537 500
Figure Channel 00: Horizontal (Average)
2 ]
2437 500 2440000 2450 D00 2460 000 2470 000 Q;fqiziy MHZ:;QD' oon 2500 non 2510 000 2520 000 '2537 50
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 = 1IMHz, VBW = 10 Hz, Sweep: Auto.
4. “*” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correction Factor.
6.

The average measurement was not performed when the peak measured data is under the limit of
average detection.
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Product : MOBILE DATA TERMINAL

Test Item : Band Edge

Test Site : No.3 OATS

Test date : 2017/10/19

Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (2480MHz)

RF Radiated Measurement (VERTICAL):

Channel No Frequency | Correct Factor | Reading Level |[Emission Level| Peak Limit | Arerage Limit Result
| (MHz) (dB) (dBuV) (dBuV/m) | (dBuV/m) | (dBuV/m)
78 (Peak) | 2479.877 6.341 86.449 92.790 -- -- Pass
78 (Peak) | 2483.500 6.363 40.300 46.663 74.00 54.00 Pass
78 (Peak) | 2530.457 6.463 42.153 48.616 74.00 54.00 Pass
78 (Average) | 2480.022 6.342 69.976 76.318 -- -- Pass
78 (Average) | 2483.500 6.363 23.077 29.440 74.00 54.00 Pass
Figure Channel 78: VERTICAL (Peak)
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Figure Channel 78: VERTICAL (Average)
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Note:
1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = 1IMHz, VBW =3 MHz, Sweep: Auto.
3. Average measurements: RBW = IMHz, VBW = 10 Hz, Sweep: Auto.
4. “*7” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correction Factor.
6.

The average measurement was not performed when the peak measured data is under the limit of
average detection.
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Report No.: 1780508R-RFUSP01V00

D DEKRA

Product MOBILE DATA TERMINAL
Test [tem Band Edge
Test Site No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(Hopping off)
Measurement Level Result
A (dB)
>20 PASS
Figure Channel 00:

Agilent Spectrum Analyzer - Swept SA

KL FF S0 4 AL CORREC INT REF ALIGH ALITO 05:30:03PM Oct 19, 2017 E
enter Freq 2.397000000 GHz Avg Type: Log-Pwr TACE[12345 6 requency
PNO:Fast (o 1rig:Free Run TRE "
IFGaln:Low #htten: 20 4B cer|P NNNN K
et O MKkr3 2.398 346 80 GHZ Auto Tune
set 105 dB
(9 g8idiv_Ref 10.50 dBm -563.21 dBm
41
jo.500 f ¥ Center Freq
950 T i | 2.397000000 GHz
-195 .
=8 A StartFreq
e v T 2,380000000 GHz
435 Ny
59 5 [ Do el A By M o L ol
. stop Freq
2.404000000 GHz
195
art 2.390000 GHz Stop 2.404000 GHz CF Step
es BW 100 kHz #VBW 300 kHz Sweep (#Swp) 2.667 ms (40001 pts) 1.400000 MHz
ThuoE] Man
] fl 2,402 857 95 GHz 596 dBm |
N fl 2,400 000 00 GHz 56,83 dBm |
N fl 2,358 346 80 GHz £53.21 dBm 1 Freq Offset
i i 0Hz
|
|
|
|
|
| 2
) ¥
STATUS
Figure Channel 78:

Agilent Spectrum Analyzer - Swept SA

KL RF S0 4 AC CORREC INT REF ALIGH AUTO 05:54:17 PM Oct 19, 2017 E
enter Freq 2.489000000 GHz _ Avg Typs: Log-Pwr WAk 23456 requency
PNO:Fast (o 1rig:Free Run W“|” "
IFGalniLow  #Atten: 20 dB cetlP HHNN N
et o Mkr3 2.498 378 60 GHZ|| ~ AvtoTune,
56t 10.5 dB
10 deydiv__Ref 10.50 dBm -563.11 dBm
Lo KJ -
ja.500 - Center Freq|
950 — R 2489000000 GHz
195 |
= \ StartFreq
% LY i
T 2.478000000 GHz
-1 s 02
5 W et Y e Y W T
. stop Freq
2,500000000 GHz
95
art 247800 GHz Stop 2.50000 GHz CF Step
es BW 100 kHz #VBW 300 kHz Sweep (#Swp) 2.667 ms (40001 pts) 2200000 MHz
Man
| MUDE]
] fl 247884150 GHz 4,80 dBm |
N fl 2,483 500 00 GHz 5585 dBm 1
N fl 2488 376 60 GHz 5311 dBm 1 Freq Offset
! i 0Hz
|
1
|
|
1 ]
1 I 2
< »
MSG STATUS
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Report No.: 1780508R-RFUSP01V00

D DEKRA

Product MOBILE DATA TERMINAL
Test [tem Band Edge
Test Site No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (Hopping off)
Measurement Level Result
A (dB)
>20 PASS
Figure Channel 00:

Agilent Spectrum Analyzer - Swept SA

KL FF S0 4 AC CORREC INT REF ALIGH ALITO DE:17:05PM Oct 19, 2017
enter Freq 2.397000000 GHz ) Avg Typa: Log-Pwr TACE[12345 6 Frequency
PNO: Fast (o Trig:iFree Run R -
IFGainLow — #Atten: 20 dB retlP NHHN b
Ref Offeet 105 4B MKr3 2.390 967 75 GHZ Auto Tune
10 dB/div__Ref 10.50 dBm -53.71 dBm
Log - ¥-1<
jo.500 T Center Freg
a8 — ‘..{"."‘"‘ 2,397000000 GHz
-195
= StartFreq
e 7 2,380000000 GHz
435 A2 ket
535 b sestiont fim At st fume s nb ! .‘.:k.-r-‘_-'.'l, s
. stopFreq
2.404000000 GHz
195
art 2.390000 GHz Stop 2.404000 GHz CFStep
es BW 100 kHz #VBW 300 kHz Sweep (#Swp) 2.667 ms (40001 pts) 1.400000 MHz
ThuoE] Man
] f 2,402 857 85 GHz 546 dBm |
N f 2,400 000 00 GHz 57,36 dBm |
N f 2,380 967 75 GHz 53,71 dBm 1 Freq Offset
i 0Hz
|
|
|
|
|
| 2
) ¥
STATUS
Figure Channel 78:

Agilent Spectrum Analyzer - Swept SA

KL RF S0 4 AC CORREC INT REF ALIGH ALITO DE:33:53PM Oct 19, 2017 E
enter Freq 2.489000000 GHz Avg Typa: Log-Pwr TRACE[1 2345 6 requency
PNO: Fast (o Trig:iFree Run TvPE "
FGainLow — #Atten: 20 dB verlP NNNNN
et o MKkr3 2.495 197 95 GHz]| ~ AutoTune
set 105 dB
10 dBidiv__Ref 10.50 dBm -53.58 dBm
Log . I{J -
ja.500 ] Center Freq|
950 - RTET 2 489000000 GHz
-195
e J Start Freq
=E 3 2.4TB000000 GHz
495
595 o st A g bt it o Ty st oAb it
. StopFreq
s 2500000000 GHz
art 2.47800 GHz Stop 2.50000 GHZ] CFStep
es BW 100 kHz #VBW 300 kHz Sweep (#Swp) 2.667 ms (40001 pts) 2200000 MHz
Triooi] Man
] f 2478842 05 GHz 4,75 dBm |
N f 2,483 500 00 GHz 5742 dBm |
N f 2,485 157 95 GHz 5358 dBm 1 Freq Offset
i 0Hz
|
|
|
|
1 ]
1 1 -
< »
MSG STATUS
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Report No.: 1780508R-RFUSP01V00

D DEKRA

Product MOBILE DATA TERMINAL
Test [tem Band Edge
Test Site No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(Hopping on)
Measurement Level Result
A (dB)
> 20 PASS

Figure Channel 00 Hopping:

Agilent Spectrum Analyzer - Swept SA

KL FF S0 4 CORREC INT REF ALIGH ALITO 05:34:40PM Oct 19, 2017 E
enter Freq 2.397000000 GHz Avg Typa: Log-Pwr TRACE[} 23456 requency
PNO:Fast (o 1rig:Free Run TRE "
IFGaimLow #Aten: 20 4B cer|P NHNN K
et O MKr3 2.398 489 25 GHZ Auto Tune
set 10.5 dB
10 dgidiv__Ref 10.50 dBm -52.28 dBm
Log -T - ¥1
jo.500 7 Center Freq
980 bt 1| 2397000000 GHz
-195
= StartFreq
x-LY
3 i 2.350000000 GHz
435 ‘ \}2 :
T Lt Lo et L R i e i S 3 TIRF
535
. Stop Freq
2.404000000 GHz
195
art 2.390000 GHz Stop 2.404000 GHz| CF Step
es BW 100 kHz #VBW 300 kHz Sweep (#Swp) 2.667 ms (40001 pts) 1.400000 MHz
ThuoE] Man
M1l f] 2,402 160 05 GHz 584 dBm |
M1l f] 2,400 000 00 GHz 56,10 dBm |
M l1lf 2,388 488 25 GHz 52,28 dBm 1 Freq Offset
i 0Hz
|
|
|
|
|
| 2
) ¥
STATUS

Figure Channel 78 Hopping:

Agilent Spectrum Analyzer - Swept SA

KL RF S0 4 CORREC INT REF ALIGH ALITO 05:57:23PM Oct 19, 2017 E
enter Freq 2.489000000 GHz Avg Typa: Log-Pwr TRACE[} 23456 requency
PNO: Fast (o Trig:iFree Run TRE "
IFGaimLow #Aten: 20 4B cer|P NHNN K
et O MKr3 2.498 090 95 GHZ Auto Tune
set 10.5 dB
10 deidiv__Ref 10.50 dBm -53.34 dBm
Log 1
500 f— Center Freg
580 i 2.489000000 GHz
15 .72 abm
-195
= StartFreq
e 3 2,478000000 GHz
T ..-IIJ I Qﬁ! . .
e 100 DU RPN FRDUUDN (RTINS SPAIVON WUV DU W ). A—
. Stop Freq
2.600000000 GHz
195
art 2.47800 GHz Stop 2.50000 GHz| CF Step
es BW 100 kHz #VBW 300 kHz Sweep (#Swp) 2.667 ms (40001 pts) 2:200000 MHz
ThuoE] Man
] f 2478141 35 GHz 428 dBm |
N f 2,483 500 00 GHz 56,65 dBm |
N f 2488 030 85 GHz 5334 dBm 1 Freq Offset
i 0Hz
|
|
|
|
1 ]
1 | ~
< ¥
Mss STATUS
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Report No.: 1780508R-RFUSP01V00

D DEKRA

Product : MOBILE DATA TERMINAL
Test Item : Band Edge
Test Site : No.3 OATS

Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (Hopping on)

Measurement Level Result
A (dB)
>20 PASS

Figure Channel 00 Hopping:

Agilant Spoctrum Analyzar - Swapt SA

KL (T3 |S0G  AC CORREC [ INT REF ALIGM ALITO 06:21:08 PM Oct 19, 2017 F
Center Freq 2.397000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 requency
PNO:Fast (o 1rig:Free Run Tvhg ‘
IFGalmLow #hrean: 20 dB oETIP NNHNHNN
Auto Tune
Ref Offset 105 dB Mkr3 2.399 750 65 GH
(9 g8l Ref 10.50 dBm -51.86 dBm
7
jo.500 R Center Freq
4,50 2.397000000 GHz
16.57 b
-195
- A StartFreq
s
375 2.380000000 GHz
495 .\) 7
595 et el |
5 StopFreq
2404000000 GHz
195
art 2.390000 GHz Stop 2.404000 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep #Swp) 2.667 ms (40001 pts) 1.400000 MHz
pmoveltRclscl k] Man
LN 1 f 2,402 818 45 GHz 343 dBm
N[ f 2,400 000 00 GHz 53,45 dBm
N [T f 2,399 750 65 GHz 51,66 dBm FreqOffset
H 0Hz
6
T
:]
]
10
11 -
< >
156G STATUS

Agilent Spectrum Analyzer - Swept SA
- — =

Figure Channel 78 Hopping:

KL F 50 2 CORREC INT REF ALIGH ALITC DE37:04PM Oct 19, 2017 quuency
Avg T iLog-Pwr TRACE[) 23456
enter Freq 2.469000000 GFI:E': cs ) Tig:FreeRun vg Typw: Log st 4.4 €
IFGalniLow n: cerlP NHHNH
et O MKr3 2.490 286 45 GHZ Auto Tune
56t 10.5 dB
10 dB/div__Ref 10.50 dBm -52.66 dBm
Log Q.I
P50 R Center Freg
980 - 2.489000000 GHz
AT 13 dfry
-195
= StartFreq
x-LY v 2 2.47B000000 GHz
-5 +
L nu.Qw... NUPSRPPRrT TR e Y iy FEPLT I T
595
. Stop Freq)
2,500000000 GHz
195
art 2.47800 GHz Stop 2.50000 GHz| CF Step
es BW 100 kHz #VBW 300 kHz Sweep (#Swp) 2.667 ms (40001 pts) 2:200000 MHz
Man
{ MODE] I
N f 2,480 141 16 GHz 287 dBm ]
N f 2,483 500 00 GHz £56.51 dBm !
N f 2,430 286 45 GHz 52,66 dBm | FreqOffset
4 ! 0Hz
$ ]
& ]
7 ]
8 ]
2 ]
10 |
11 | -
< ¥
= STATUS
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Report No.: 1780508R-RFUSP01V00 > D E KRA

7. Channel Number

7.1. Test Setup

RF Cable S
EUT pectrum
D:D Analyzer
SMA
Connecter

7.2. Limit
Frequency hopping systems operating in the 2400-2483.5 MHz bands shall use at least 75 hopping

frequencies.

7.3. Test Procedure

The EUT was setup to ANSI C63.4, 2014; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

74. Uncertainty
N/A
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7.5. Test Result of Channel Number
Product : MOBILE DATA TERMINAL
Test Item : Channel Number
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)

Frequency Range Measurement Required Limit
(MHz) (Hopping Channel) (Hopping Channel)
2402 ~ 2480 79 >75 Pass

Result

2402-2421MHz 2422-2441MHz

Swept 54 Agilant Spec 1 - Swwpl SA
13 __ - T T e s - T S
| e s ; A Frequency | e : Frequency
enter Freq 2.41 |fl!:lootm:fﬁi_h1 L — Ava Type: Log-Prr ":‘zl:?“w: enter Freq 2.33{55’0000%:_“‘ L — Ava Type: Log-Prr ;
1FGabn L ow Shten: 20 4B o 1FGalnLow Bhten: 20 4B
YT e rar Auto Tune ™ Auto Tune
MKr2 2.421 000 GHz| Mkr2 2.441 00 GHz|
Ref Offset 108 dB. Ref Offset 10.56 dB
19gaia__Ref 10530 dBm 4.85 dBm) jog8ly_ Ref 10.50 dBm 6.10 dBm
K1 ; ! | » M W
1800 I i 1t 4 : L 1500 5 i hid Center Freq
250 T 2 GHz|
95 I
; StartFreq
S 2421500000 GHz|
as
L
s StopFreq
i 2.441500000 GHz|

Start 2.40050 GHz Stop 2.42150 GHz| Start 242150 GHz Stop 2.44150 GHz] CF Step|

#Res BW 100 kHz #VBW 100 kHz Sweep (#Swp) 2.533 ms (1001 pis) #VBW 100 kHz Sweep (#Swp) 2467 ms (1001 pis] 2.000000 MHz|
Man| Man|
e e
1 . a FreqOfiset
k. 0 Hz|
- - 1.
[ |
1 I 1
1 - | I -

2442-2461MHz 2462-2480MHz

L1 O [ * 5 T REF AT 060024 PM Oct B8, 00T L . [ * 5 NT BEF 3 ALTT O8O0 PM Ot 13, 00T
enter Freq 2.451500000 GHz Avg Type: Log-Pur mafizzese| Freausney enter Freq 2.471500000 GHz | v Type: Log-Pwr maaliziasg| Frequency
nter Freq PP T Trige Fres Run YR et Trea P Fam o TrigFree Run s S
IFGalnLow #Atten: 20 4B o FGaindow Hatten: 20 4B varf AT
MKr2 2.461 00 GHZ] MKkr2 2.480 00 GHZ] i
Ref Offset 106 68 Ref Offset 106 68
o goualy Ref 10.50 dBm 6.47 dBm)| 19 g Rel 10.50 dBm 3.74 dBm
1 r | F '2. 1 | h 7]
1 800 - 12 500 | 1 I Center Freq
2% - - - 2471500000 GHz|
185
53 StartFreq
e 2 481500000 GHz
s
-1
s StopFreq
ns 2481500000 GHz|
Start 244150 GHz Stop 2.46150 GHz 246150 GHz Stop 2.48150 GHz| CF Step|
#Res BW 100 kHz H#VEW 100 kHz Sweep (#Swp) 2467 ms (1001 pis] es BW 100 kHz H#VEW 100 kHz 2000000 MHz
Man)|
THENEA) 244200 GHz| 675 dBm, 245200 GHz| 6,05 dBm,
"EERK] 2461 00 GHz .47 dBm 2,450 09 GHz, 374 dBm FreaOied
r 0 Hz|
8 =
|
i (I
1 # | EI 4
% v % v
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Product : MOBILE DATA TERMINAL

Test Item : Channel Number

Test Site : No.3 OATS

Test Mode Mode 2: Transmit - 3Mbps (8DPSK)

Frequency Range Measurement Required Limit
(MHz) (Hopping Channel) (Hopping Channel)
2402 ~ 2480 79 >75 Pass

Result

2402-2421MHz 2422-2441MHz

L1 " [ *5 FE AT L . [ * 5 REF
o s = e e Frequency e Frequency
enter Freq 2.41 |fl!:lootm:fﬁi_h1 L — vg Type: Leg i enter Freq 2.33{55’0000%:_“‘ L —
1FGainLow #Atten: 20 4B verf IFGainiow #htten: 20 4B
i Auto Tune
Ref Offset 105,48 Mkr2 2.421 000 GHz| Ref Offset 10.5 6B
10 dBvdiv__Ref 10.50 dBm 3.78 dBm Ref 10.50 dBm
oo AT T — 3
1500 - Center Freq,
250 2 GHz|
185
A StarFreq
2421500000 GHz|
L
s StopFreq
i 2.441500000 GHz|
[Start 2.40050 GHz Stop 2.42150 GHz| 242150 GHz Stop 2.44150 GHz| CF Step|
#Res BW 100 kHz H#VEW 100 kHz Sweep (#Swp) 2.533 ms (1001 pis] es BW 100 kHz H#VEW 100 kHz Sweep (#Swp) 2467 ms (1001 pts) 2000000 MHz
Man|
AT Hamae— e
I 5 = Freq Offset
: oMz,
m —
I
i 1 I II i
1 | - | IK3 | v
% v % v
usa sTans rum s Alignment Completed sTans

2442-2461MHz 2462-2480MHz

Agilent Specsum Aralyres - Swept 54 Agilent Spectsim Analyres - Swept 54

ICenter Freq 2.451500000 GHz | Ava Type: Log-Prr Freauensy  BCenter Freq 2.4¢1500000 GHz | Ava Type: Leg-Pur Fracuency
R it Fasi 7 Trig:Fres Run R it Fasi 7 Trig:Fres Run
WFGaintow * SAtten: 20 4B WFainiow © SAtten: 20 4B .
Mkr2 2.461 00 GHz] MKkr2 2.480 00 GHz e
Ref Offset 106 68 Ref Offset 106 68
10 gBrdly__ Ref 10.50 dBm 5.32 dBm 10 gBrdly__ Ref 10.50 dBm 2.17 dBm
Loa T ; = I v Sl ] T
5] N . Y T [ 2
ten : T T . = ! i o - o : Center Freq
250 i 2471500000 GHz|
185
; StartFreq
T 2461500000 GHz|
s
L
s StopFreq
i 2481500000 GHz|
Start 244150 GHz Stop 2.46150 GHz Start 2.46150 GHz Stop 2.48150 GHz| CF Step|
#Res BW 100 kHz H#VEW 100 kHz Sweep (#Swp) 2467 ms (1001 pis] H#VEW 100 kHz 2000000 MHz
Man|
tmat—ihar
5 = Freq Offset
: oMz,
i —
1
i | B
1 # | Kl 4
% v % v
s — I...«—, —
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8. Channel Separation

8.1. Test Setup

RF Cable S
EUT D:D pectrum
Analyzer
SMA
Connecter

8.2. Limit

Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum

of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.

8.3. Test Procedure

The EUT was setup to ANSI C63.4, 2014; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

84. Uncertainty
* 283Hz
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8.5. Test Result of Channel Separation

Product : MOBILE DATA TERMINAL
Test Item : Channel Separation
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)
Measurement Limit | Limit of (2/3)*20dB
Frequency
Channel No. Level Result
(MHz) (kHz) Bandwidth (kHz)
(kHz)
00 2402 1000 >25 kHz 680.0 Pass
39 2441 1000 >25 kHz 678.0 Pass
78 2480 1000 >25 kHz 682.0 Pass

NOTE: The 20dB Bandwidth is refer to section 10.

Channel 00 (2402MHz)
Agilent Spectrum Analyzer - Swept SA
0 RL RF s08 AC CORREC INT REF ALIGNAUTO 05:29:07PM Oct 19, 2017
|[Center Freq 2.402000000 GHz | Avg Type: Log-Pwr macE[iz 3455 |  Frequency
PNO: Wide 50 144 FreeRun TPE W] ifiifchful
IFGain:Low #Atten: 20 dB CET|P NNNH N
ot OTeet 105 B MKkr2 2.403 00 GHZ AutoTune
10 dBidiv  Ref 10,50 dBm 5.73 dBm
Log 1 2
.500 Center Freq|]
a0 2.402000000 GHz
-185
% StartFreq||
5 2.397000000 GHz
-85
B85
o Stop Freq||
2.407000000 GHz
-79.5
Center 2.402000 GHz Span 10.00 MHz CF Step
| Res BW 100 kHz #/BW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz,
| ) S S B2 WA T I O~ [ Man
N f 2,402 00 GHz 5.96 dBm
2l N f 240300 GHz 573 dBm
3 Freq Offset
g 0Hz
6
7
a
9
10
11 e
< »
MSG STATUS
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Channel 39 (2441MHz)

Agilent Spectrum Analyzer - Swept SA

fl RL RF S0&  AC ZORREC INT REF ALIGM AUTO 0542:41PMOct 19,2017 | |
[Center Freq 2.441000000 GHz | Avg Type: Log-Pwr micEllz3ess |  requency
PNO: Wide Trig: Free Run THRE M b
| IFGain:Low #Atten: 20 dB pET|F NN NNN
o Offest 105 5 MKr2 2.442 00 GHZ Auto Tune
10 dBidiv__Ref 10.50 dBm 7.16 dBm
Log 1 2
0500 Center Freq|]
950 2.441000000 GHz
-18.5
25 StartFreq||
B8 2.436000000 GHz
-85
B985
e Stop Freq||
! 2.446000000 GHz
-79.5
Center 2.441000 GHz Span 10.00 MHz| CF Step
| Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz
| ) S S BT RS Auto Man
1| N f 2.441 00 GHz 7.08 dBm
2l N f 2.442 00 GHz 7.16 dBm
3 Freq Offset
4 0Hz
g
9
10
11 a
< >
MSG STATUS
Channel 78 (2480MHz)
Agilent Spectrum Analyzer - Swept SA
g RL RF 50 Q CORREC INT REF ALIGN AUTO 05:52:54 PM Oct 19, 2017 E
|[Center Freq 2.480000000 GHz \ Avg Type: Log-Pwr TRACE[T2345 6 requency
PNO: Wide (50 11g: Free Run TYPE| M abiitulid
IFGain:Low #Atten: 20 dB pET|P NMHN N
o Offect 105 B Mkr1 2.479 00 GHz Auto Tune
10 didiv__ Ref 10.50 dBm 4.35 dBm
Loa ¥ 7
0.500 Center Freq|]
260 2.480000000 GHz
-19.5
28 StartFreq||
5 2.475000000 GHz
-49.5
-59.5
. Stop Freqj|
e 2485000000 GHz
iCenter 2.430000 GHz Span 10.00 MHZ CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz
| | o oo : Auto Man
N f 2.47900 GHz 435 dBm
N f 2.480 00 GHz 4.40 dBm
Freq Offset
0 Hz

Y
=[O (€O O [~ [T O |4 (| hD =

-

H
@
o]

STATUS
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Product : MOBILE DATA TERMINAL
Test Item : Channel Separation
Test Site : No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (8DPSK)
Measurement Limit | Limit of (2/3)*20dB
Frequency
Channel No. Level Result
(MHz) (kHz) Bandwidth (kHz)
(kHz)
00 2402 1000 >25 kHz 862.0 Pass
39 2441 1000 >25 kHz 862.0 Pass
78 2480 1000 >25 kHz 876.0 Pass

NOTE: The 20dB Bandwidth is refer to section 10.

Channel 00 (2402MHz)
Agilent Spectrum Analyzer - Swept SA
tl RL RF 508 AC ZORREC INT REF ALIGNAUTO 06:16:03PM Oct 19, 2017 E
|[Center Freq 2.402000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 & requency
PNO: Wide 5o Trig: Free Run T PE| M Wity
IFGain:Low  #Atten: 20 dB pETIP NN NN
ot oot 105 B Mkr2 2.403 00 GHZ Auto Tune
10 dBidiv__ Ref 10.50 dBm 4.25 dBm
Log 7 ) 4
0500 Center Freq|]
as0 2.402000000 GHz
198
3 StartFreq||
8 2.397000000 GHz
495
-58.5
o Stop Freq(]
! 2.407000000 GHz
785
Center 2.402000 GHz Span 10.00 MHz| CF Step
Res BW 100 kHz #VBW 100 KHz #Sweep 500.0 ms (1001 pts) 1000000 MHz
| S S A a1 ] T~ | Man
1] N f 2.402 00 GHz 5.92 dBm
2l N f 2.40300 GHz 425 dBm
3 Freq Offset
4
5 0 Hz|
6
7
g
9
10
11 a
< >
MSG STATUS
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Channel 39 (2441MHz)

Agilent Spectrum Analyzer - Swept SA

] RL RF S0Q  AacC CORREC INT REF ALIGNAUTD 07:36:20PM Oct 19, 2017
enter Freq 2.441000000 GHz | Avg Type: Log-Pwr A ggess|  requency
PNO: Wide 50 Trig: Free Run TWPE|IM A
I IFGain:Low #Atten: 20 dB CET|F NN NN
o Offect 105 B MKr2 2.442 00 GHZ Auto Tune
10 dBidiv__Ref 20.50 dBm 5.66 dBm
Log 1 2
105 ‘ CenterFreq
0500 2.441000000 GHz
-9.50
12 StartFreq
295 2.436000000 GHz
-39.5
-48.5
s Stop Freq
! 2.446000000 GHz,
-69.5
Center 2.441000 GHz Span 10.00 MHz] CF Step
Res BW 100 kHz #VBWW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz,
T oo o Auto Man
f 2.44100 GHz 7.06 dBm
f 2,442 00 GHz 566 dBm
Freq Offset
0Hz
8
9
10
11 3
< >
MSG STATUS
Channel 78 (2480MHz)
Agilent Spectrum Analyzer - Swept SA
g RL RF s08 CORREC INT REF ALIGN AUTO 06:33:04PM Oct 19, 2017
[Center Freq 2.480000000 GHz Avg Type: Log-Pwr macE[iz3455 |  Frequency
PNO: Wide (5 1MdgiFreeRun TVPE | Wikt
IFGain:Low #Atten: 20 dB CETIP NN N
o Omoet 105 B Mkr1 2.479 00 GHZ Auto Tune
10 dBidiv__Ref 10.50 dBm 2.95dBm
Log '1 P
0.500 Center Freq
350 2.480000000 GHz,
-19.5
28 StartFreq
5 2.475000000 GHz
-49.5
-59.5
. StopFreq
2.485000000 GHz
-79.5
Center 2.480000 GHz Span 10.00 MHz CF Step
| Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz,
I [Auto Man
N f 2,479 00 GHz 2,95 dBm
N f 2.480 00 GHz 4.43 dBm
Freq Offset
0Hz

Y
= [ (€ (00 [~ Y (€Y (b [N =

~

STATUS

=
7]
o]
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9. Dwell Time

9.1. Test Setup

RF Cable S
EUT D:D pectrum
Analyzer
SMA
Connecter

9.2. Limit

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a period of

0.4 seconds multiplied by the number of hopping channels employed.

9.3. Test Procedure

The EUT was setup to ANSI C63.4, 2014; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

94. Uncertainty

* 25msec
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9.5. Test Result of Dwell Time

Product MOBILE DATA TERMINAL

Test Item Dwell Time

Test Site No.3 OATS

Test Mode Mode 1: Transmit - 1Mbps (GFSK) (Channel 00,39,78 —DHS5)

Time slot . . . .
Frequency Hopping of | Sweep time Dwell Time Limit

(MHz) l(irllf; h Number (ms) Duty cycle (Sec) (Sec) Result
2402 2.887 13 50 0.75 0.300 0.4 Pass
2441 2.887 13 50 0.75 0.300 0.4 Pass
2480 2.887 13 50 0.75 0.300 0.4 Pass

Duty cycle = ((Time slot length(ms)*Hopping of Number) / Sweep time (ms)

Dwell time = (Duty cycle /79) * (79*0.4)

CH 00 Transmission Time

CH 00 Time Interval between hops

Agilent Spectsim Analyres - Swept S Agilent Spectsim Analyres - Swept 54
N L [ *5 AT N L [ *5 N AT 3
i | Imo ] cower | : it | Imo s ] cower | : FiRaiy
X Avg Type: Log-Par ¥ Avg Type: Log-Par
enter Freq 2.402000000 G‘:-E:_m == enter Freq 2.402000000 G‘:-E:_m = Trg:video :
1F Gl L ow Arten: 30 4B 1FGabn L ow Aatenc 30 4B
Auto Tune AT TA B EDa ol Auto Tune
Ref Offset 106 6B Ref Offset 105 6B Mkr3 6.603 msy
19gsiav_Ref 30,50 dBm 9gsidty_Rel 30.50 dBm 6.10 dBm
Center Freqfl =° Center Freq)
'| cHzfll 105 ) a2 %3 - 2 GHz
| S0 .
105 a5
I | i : i StartFreq
s i.' 1l l I ! 1 i T o] | 2402000000 GH
a5 ! 4 : - il beoal i StopFreq
| | | | e
SO N N A I T' enter 2.402000000 GHz n o Hz CFStep)
=T [ L L Res BW 1.0 MHz 1.000000 Mz
| N | Man|
1] h () 2
FreqOffset
oMz,
1
[Center 2402000000 GHz Span 0 Hz ! :
[Res BW 1.0 MHz #VBW 1.0 MHz Sweep 50.00 ms (1001 pis) | B
s STATLS Iu'(.

CH39 Time Interval between hops

CH 39Transmission Time

Agilent Spectsm Analyres - Smept 54

lyres - Swept SA
L1y i = DA T 13 i z MO |G5A7
L1 N T — - RS T T — - Frasiisncy
X Avg Type: Log-Par ¥ Avg Type: Log-Par
r Freq 2.441000000 G‘:-E:_m = Trg:video enter Freq 2.441000000 G‘:-E:_m = Trg:video :
1F Gl L ow Arten: 30 4B 1FGabn L ow Aatenc 30 4B !
Auto Tune AT TA B EDa ol Auto Tune
Ref Offset 10.5 cB Ref Offset 10.5 68 Mkr3 6.603 ms)
{gqaarelv Ref 30.50 dBm 10 a8idly  Rel 30.50 dBm 7.26 dBm|
o
B4 = Center Freq
'| 104 ! 4 .‘2 93 GHz
| 0 {
105 1 P
| 1 i | StartFreq
| | 1\s e 2441000000 GHz
H ity .w#-;J
| I | Stop Freq
‘ | | 2441000000 GHz|
bl
[ T enter 2441000000 GHz Span 0 Hz CF Step|
L‘ Res BW 1.0 MHz Sweep 10,00 ms (1001 pts) 1.000000 MHz|
i | LT = Man|
Freq Offset
0 Hz|
|
[Center 2.441000000 GHz Span 0 Hz ! :
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 50,00 ms (1001 pts] | B
s sTaTUS |
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CH 78 Time Interval between hops CH 78 Transmission Time

Agilent Spectsim Analyres - Swept 54

Agilent Spectsim Analyres - Swept S

[Center Freq 2480000000 GHz | Avg Type: LegPur meafiziise| Freavensy  Beenter Freq 2.480000000 GHz | Ava Type: Log-Prr Fraquency
Pt Fasi T3 Trig: Video el b Trig: Video
1FGan Low Atten 30 48 FGainLow Aten: 30 4B AT
| e
Ref Offset 105 4B Ref Offset 105 6B Mkr3 6.603 msf
1o ey _Ref 30.50 dgm 10geid_Ref 30.50 dBm 4.63 dBm)
[ £ ! Center Freq)
T | " \:-.11 a2 43 2 GHz,
o b 45 PP o [ e
o .
— - JIc.. = StartFreq
0 00 ]I ' T ]I ' :: .-:-. B, : i
85 . o . e B ey i
sm | : + = b i o Stop Freq
| i : | Senres
s ! 1 m
[ | [ bl
e = S Y I N | N e 1 ul enter 2.480000000 GHz Span 0 Hz CF Step)
[ | 1 I Res BW 1.0 MHz HVBW 1.0 MHz Sweep 10,00 ms (1001 pts] 1.000000 MHz,
[’ L
oo W LW 0 W WK [ V. =
s i - 1 - - : i - L FreqOfise
0 Hz|
55 I T
1
ICenter 2.480000000 GHz Span 0 Hz ! : -
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 50.00 ms (1001 pis) | .
= e hisa r—
|

Note:
The dwell times of the packet type of DH1, DH3, and DHS are tested. Only the worst case is shown on the
report.
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Product MOBILE DATA TERMINAL

Test Item Dwell Time

Test Site No.3 OATS

Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (Channel 00,39,78 —DHSY)

Time slot . . . -
Frequency Hopping of | Sweep time Dwell Time Limit

(MHz) lgggh Number (ms) | Dutycycle (Sec) (Sec) | Result
2402 2.887 13 50 0.75 0.300 0.4 Pass
2441 2.887 13 50 0.75 0.300 0.4 Pass
2480 2.887 13 50 0.75 0.300 0.4 Pass

Duty cycle =((Time slot length(ms)*Hopping of Number) / Sweep time (ms)
(Duty cycle /79) * (79*0.4)

Dwell time =

CH 00 Time Interval between hops

Agilent Spectsm Analyres - Smept 54

CH 00 Transmission Time

Res BW 1.0 MHz
=

Agilent Specisum Analyres - Swept SA
. S T — - . S O T R — Z Frasiisncy
A : Log-Pwr A : Log-Pwr
enter Freq 2.402000000 G‘:-E:_m == vg Type: Log enter Freq 2.402000000 G‘:-E:_m == vg Type: Leg
- - n
1F Gl L ow Arten: 30 4B 1FGabn L ow Aatenc 30 4B
Auto Tune S — Auto Tune
Ref Offset 10.5 cB Ref Offset 10.5 68 Mkr3 6.603 ms)
{gqaarelv Ref 30.50 dBm 10 a8idly  Rel 30.50 dBm 5.50 dBm|
o
B Center Freq
105 ) _-:_2 #z + GHz,
] 1
105 P
— . — S StartFreq
b5 HiEE | | iood I S S 1 N I . T 2402000000 GHz|
am l M byt
; T i T i StopFreq
| ‘ | | 2 GHz
[ 12
e T T enter 2.402000000 GHz CF Step|
= I l Res BW 1.0 MHz 1.000000 MHz|
| | Man|
T L L
Freq Offset
0 Hz|
|
[Center 2402000000 GHz Span 0 Hz ! :
#VBW 1.0 MHz Sweep 50.00 ms (1001 pts] | B
— | B

CH39 Time Interval between hops

Agilent Spectsm Analyres - Smept 5

L1 - * 5
[Center Freq 2.441000000 GHz
PN F

1FGalnow

i Trig Video
Attan: 30 4B

Ref Offset 106 dB.
{qu‘srﬂlv Ref 30.50 dBm

CH 39Transmission Time

Agilent Spectsm Analyres - Smept 54

e

I
l

i

I

[Center 2.441000000 GHz

#VBW 1.0 MHz

Span 0 Hz

p
Sweep 50,00 ms (1001 pis)
—

Res BW 1.0 MHz
=

" 5 =
[Center Freq 2.441000000 GHz oo
L71eg i Fa o Trig: Video
F Gaind ow Attar: 30 4B
Auto Tune o Thine
Ref Offset 105 6B
10 dBrdiv__ Refl 30.50 dBm
o
Center Freqfl =° Center Freq)
Gzl 105 - ) o2 #3 2 GHz
e 1 -
250
hs StartFreq
T T =l 2441000000 GHz|
e '-1‘-"4-#'
| Stop Freq
] 2441000000 GHz|
enter 2441000000 GHz CF Step|
Res BW 1.0 MHz 1.000000 MHz,
Man|
FreqOffset
0 Hz|
|
I
| I
1
|
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CH 78 Time Interval between hops CH 78 Transmission Time

Agilent Spectsm Analyres - Smept 54

1 . - T T T 1 - . - P A 1,01
| Eroa 000000 GHz | f : Log-Pwr e[ 2348 Frequency — T — W sLog-Pwr T[T 2345 Frequency
enter Freq 2.330000000%:_“‘ i - vg Type: Leg L enter Freq 2.330000000%:_“‘ == vg Type: Leg LR
IFGaindow * Atten 30 B verlf NNNN N T O et 30 €8 i o
| Ao Ture
Ref Offset 105 4B Ref Offset 105 6B Mkr3 6.603 msf
19gsiav_Ref 30,50 dBm 9gsidty_Rel 30.50 dBm 3.87 dBm
| w4 t Center Freq)
=% . 10 1 v - i’ ! 2 GHz,
| e : { |
o i
! @ T StartFreq
o = - L e — ] i [ | 1 oy ]| 2430000000 GHy
] L o | i
| i | | o StopFreq
P | 2 GHy
" | | 1 5
[ | [ bl
= il = ) S I | N I 1 ul CF Step [Genter 2.430000000 GHz Span 0 Hz CF Step)
| ] | 1.000000 MHz(§iRes BW 1.0 MHz #VBW 1.0 MHz Sweep 10,00 ms (1001 pis] 1.000000 MHz|
| L
we WL B LW B WL W W =
s i - 1 - - : i - L FreqOfise
0 Hz|
55 I T
1
ICenter 2.480000000 GHz Span 0 Hz ! : -
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 50.00 ms (1001 pts) | .
s STATLS Ium STATL

Note:
The dwell times of the packet type of DH1, DH3, and DHS are tested. Only the worst case is shown on the

report.
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10.

10.1.

10.2.

10.3.

10.4.

Occupied Bandwidth
Test Setup
RF Cable
a T
SMA
Connecter

Limits
N/A

Test Procedure

Spectrum

Analyzer

The EUT was setup to ANSI C63.4, 2014; tested to FHSS test procedure of FCC Public Notice DA

00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

* 283Hz
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10.5.  Test Result of Occupied Bandwidth

Product MOBILE DATA TERMINAL

Test [tem Occupied Bandwidth Data

Test Site No.3 OATS

Test Mode Mode 1: Transmit - 1Mbps (GFSK)

Channel No. Fr(el\c/lllgil)cy Measur(flz(n}qle;r)lt Level Requ(ilzle;lzidimit Result
00 2402 1020 - NA
39 2441 1017 - NA
78 2480 1023 - NA

Figure Channel 00:

Agilent Spectrum Analyzer - Swept SA

S0G  AC CORREC INT REF ALIGNAUTO 05:37:11PM Oct 19, 2017

[Center Freq 2.402000000 GHz | Avg Type: Log-Pwr micE[i2ze5e|  Freduency
PNO: Wide O Trig: Free Run THRE M b
| IFGain:Low #Atten: 20 dB pET|F NN NNN
o Ofeot 106 db MKr2 2.401 475 GHZ Auto Tune
10 dBidiv Ref 10.50 dBm -16.22 dBm
Log 1
.50 CenterFreq||
-850 ’2 3 2.402000000 GHz
-16.13 dBmj|
-19.5
e StartFreq||
B8 2.400500000 GHz
485 | ]
B985
os Stop Freq||
! 2.403500000 GHz
/9.8
Center 2.402000 GHz Span 3.000 MHZ CF Step
| Res BW 30 kHz #VBW 100 kHz Sweep (#Swp) 3.200 ms (1001 pts) 300,000 kHz
| ) S ) B2 T N ) I T~ [t Man
1 N f 2.402 003 GHz 3.87 dBm
2 N f 2.401 475 GHz -16.22 dBm
3| N f 2.402 495 GHz -16.24 dBm Freq Offset
: 0 Hz
8
9
10
11 v
< >
MSG STATUS
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Figure Channel 39:
Agilent Spectrum Analyzer - Swept SA
0 RL RF s08 AC CORREC INT REF ALIGNAUTO 05:47:45PM Oct 19, 2017 F
[Center Freq 2.441000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 & requency
PNO: Wide 50 144 FreeRun TPE W] ifiifchful
IFGain:Low #Atten: 20 dB DET|P NNNMNN
o Offest 105 a5 MKr2 2.440 478 GHZ AutoTune
10 dBidiv__ Ref 10.50 dBm -15.06 dBm
Log 1
0.500 CenterFreq||
-9.50 02 — 3 —=s14| 2441000000 GHz
-18.5
= StartFreq||
88 2.439500000 GHz
-49.5 e
-58.5
oy Stop Freq||
roe 2.442500000 GHz
Center 2.441000 GHz Span 3.000 MHz CF Step
| Res BW 30 kHz #/BW 100 kHz Sweep #Swp) 3.200 ms (1001 pts) 300.000 kHz,
| T oo o Auto Man
N f 2.441 006 GHz 4,96 dBm
2 N f 2.440 478 GHz 16.06 dBm
3 N f 2.441 495 GHz 16.16 dBm Freq Offset
2 0Hz
6
7
8
9
10
1 3
< >
MSG STATUS
Figure Channel 78:
Agilent Spectrum Analyzer - Swept SA
0 RL RF So0Q CORREC INT REF ALIGM AUTO 06:04:18PM Oct 13, 2017 E
[Center Freq 2.480000000 GHz | Avg Type: Log-Pwr TRACE[1 23456 requency
PNO: Wide 5 Trig: Free Run THVPE M ek
IFGain:Low #Atten: 20 dB DET|F MN NN N
ot Offest 105 a5 MKr2 2.479 472 GHZ Auto Tune
10 dBidiv__Ref 10.50 dBm -17.55 dBm
Log 1
p-500 Center Freq||
250 .2 3 2.480000000 GHz
-17.47 cBm
-18.5
e StartFreq||
85 2478500000 GHz
-48.5 v
-58.5
e Stop Freq||
e 2.481500000 GHz
Center 2.480000 GHz Span 3.000 MHZ| CF Step
| Res BW 30 kHz #VBW 100 kHz Sweep (#Swp) 3.200 ms (1001 pts)| 300.000 kHz
| E=s T o o Auto Man
1 N f 2,480 003 GHz 2,53 dBm
2 N f 2.479 472 GHz A17.66 dBm
3| N f 2.450 495 GHz A17.62 dBm Freq Offset
: 0Hz
6
7
8
9
10
1 2
< >
MSG STATUS

Page: 61 of 64



Report No.: 1780508R-RFUSP01V00

D DEKRA

Product MOBILE DATA TERMINAL
Test [tem Occupied Bandwidth Data
Test Site No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (§8DPSK)
Channel No Frequency Measurement Level Required Limit Result
' (MHz) (kHz) (kHz)
00 2402 1293 -- NA
39 2441 1293 - NA
78 2480 1314 - NA
Figure Channel 00:
Agilent Spectrum Analyzer - Swept SA
tl RL RF 508 ZORREC INT REF ALIGNAUTO 06:23:26PM Oct 19, 2017
|[Center Freq 2.402000000 GHz | Avg Type: Log-Pwr micE[iz3455|  Frequency
PNO: Wide (o Trig: Free Run T PE| M Wity
IFGain:Low — #Atten: 20 dB pETIP NN NN
Auto Tune
ot Offest 105 0B Mkr2 2.401 355 GHZ
10 dBidiv__ Ref 10.50 dBm -17.41 dBm
Log ‘ 1
0500 i Center Freq|]
-850 .2 3 2.402000000 GHz
-17.32 cBim
-18.5
3 StartFreq||
BEf- - == 2.400500000 GHz
-48.5
-58.5
s Stop Freq||
2.403500000 GHz
785
Center 2.402000 GHz Span 3.000 MHz| CF Step
| Res BW 30 kHz #VBW 100 kHz Sweep (#Swp) 3.200 ms (1001 pts)| 300.000 kHz
| [ wn oo Auto Man
1N 2.402 006 GHz 268 dBm
2 N 2.401 355 GHz -17.41 dBm
3| N 2.402 648 GHz -17.50 dBm Freq Offset
4 0Hz
5
3]
7
8
9
10
11 v
< b3

=
7]
2]

STATUS
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Figure Channel 39:
Agilent Spectrum Analyzer - Swept SA
0 RL RF s08 AC CORREC INT REF ALIGNAUTO 07:40:22PM Oct 19, 2017 E
[Center Freq 2.441000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 & requency
PNO: Wide 50 144 FreeRun TPE W] ifiifchful
IFGain:Low #Atten: 20 dB DET|P NNNMNN
o Offest 105 a5 MKr2 2.440 355 GHZ AutoTune
1L%gBidiv Ref 20.50 dBm -16.36 dBm
ns 1 CenterFreq||
0.500 2.441000000 GHz
K 2 3
240 . -16.29 db|
e StartFreq||
5 2.439500000 GHz
-38.5
-85
oy Stop Freq||
e 2.442500000 GHz
Center 2.441000 GHz Span 3.000 MHZ CF Step
| Res BW 30 kHz #/BW 100 kHz Sweep #Swp) 3.200 ms (1001 pts) 300.000 kHz,
| ] oo [owow Auto Man
N f 2.441 006 GHz 3.71dBm
2 N f 2.440 355 GHz 1636 dBm
3[ N f 2.441 648 GHz 1642 dBm Freq Offset
2 0Hz
6
7
8
9
10
1 3
< b3
MSG STATUS
Figure Channel 78:
Agilent Spectrum Analyzer - Swept SA
0 RL RF S0 AC CORREC INT REF ALIGM AUTO 07.07:46PM Oct 13, 2017 E
[Center Freq 2.480000000 GHz | Avg Type: Log-Pwr TRACE[1 23456 requency
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11. EMI Reduction Method During Compliance Testing

No modification was made during testing.
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