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1.

1.1.

GENERAL INFORMATION

EUT Description
Product Name Mobile Computer
Trade Name ARGOX
Model No. PA-2010,PA-2110
FCC ID. NBF-PA-2X10
Frequency Range 2402 — 2480MHz
Channel Number 79

Type of Modulation

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

Antenna Type

Chip Antenna

Channel Control

Auto

Antenna Gain

Refer to the table “Antenna List”

Docking 2 Set

USB Cable Shielded, 1.8m

USB Cable Shielded, 1.9m

Power Adapter MFR: PHIHONG, M/N: PSA15R-050P

Input: AC 100-240V, 50-60Hz, 0.5A
Output: DC 5V, 3A MAX
Cable Out: Non-Shielded, 1.9m, with one ferrite core bonded.

Antenna List

No.|[Manufacturer

Part No. Antenna Type  |[Peak Gain

1 [YAGEO

CAN4311115002701K Chip Antenna 4.1dBi for 2.4 GHz

Note: The antenna of EUT is conform 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

1. The EUT is an Mobile Computer with a built-in Bluetooth transceiver.

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

2. The different of each model is shown as below:

Model Number Description
PA-2110 laser Scanner
PA-2010 CCD Scanner

3. 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.

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

5. 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.

Pre-Test Mode Mode 1: Transmit - 1Mbps (GFSK) + Small Docking

Mode 1: Transmit - 1Mbps (GFSK) + Large Docking

Final Test Mode Mode 1: Transmit - 1Mbps (GFSK) + Large Docking

Mode 2: Transmit - 3Mbps (8DPSK) + Large Docking
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1.2.

Operational Description

The EUT is a Mobile Computer with built-in 2.4GHz Bluetooth V2.1+EDR transceiver. The
number of the channels is 79 in 2402-2480MHz. This device provides three kinds of transmitting
speed and modulation, respectively GFSK(1Mbps) / 7 /4ADQPSK(2Mbps) / 8DPSK(3Mbps). The
antenna is Chip antenna and provides diversity function to improve the receiving function.

The system receivers have input bandwidths that match the hopping channel bandwidths of
their corresponding transmitters and shift frequencies in synchronization with the transmitted
signals

Frequency hopping spread spectrum systems are not required to employ all available hopping
channels during each transmission. The transmitter is presented with a continuous data stream. In
addition, a system employing short transmission bursts must comply with the definition of a
frequency hopping system and must distribute its 79 channels and over the minimum number of
hopping channels (75 channels).

The incorporation of intelligence within a frequency hopping spread spectrum system that
permits the system to recognize other users within the spectrum band so that it individually and
independently chooses and adapts its hopsets to avoid hopping on occupied channels is permitted.

The coordination of frequency hopping systems in any other manner for the express purpose
of avoiding the simultaneous occupancy of individual hopping frequencies by multiple transmitters

is not permitted.
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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 [Docking ARGOX CRD-20 31162860 N/A

2 |Test Fixture ARGOX N/A N/A N/A

3 |Notebook PC  |DELL PP18L 36119001664 Non-Shielded, 0.8m
Signal Cable Type Signal cable Description

A |[Signal Cable Non-Shielded, 0.25m

B |USB Cable Non-Shielded, 1.8m

C |Printer Cable Non-Shielded, 1.2m

D |USB to RS-232 Cable Non- Shielded, 1.8m

E |USB Cable Non-Shielded, 1.8m

14. Configuration of Tested System

Notehook PO
(3) I3

Dockinge
(1

st Fixture
{2)

EUT

1.5. EUT Exercise Software

(1) Setup the EUT as shown in Section 1.4

(2) Execute program “CSR BlueSuite V2.5”on the Notebook PC.
(3) Configure the test mode, the test channel, and the data rate.
(4) Start transmits continually.

(5) Verity 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 QuieTek Corporation’s Web Site: http://www.quietek.com/tw/ctg/cts/accreditations.htm
The address and introduction of QuieTek Corporation’s laboratories can be founded in our Web site:
http://www.quietek.com/

Site Description:

Site Name:
Site Address:

File on

Federal Communications Commission
FCC Engineering Laboratory

7435 Oakland Mills Road

Columbia, MD 21046

Registration Number: 92195

Quietek Corporation

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 : service@quietek.com

FCC Accreditation Number: TW1014
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2. Conducted Emission
2.1. Test Equipment
Equipment Manufacturer |Model No. / Serial No.  |Last Cal. Remark
X |Test Receiver R&S ESCS 30/825442/018 [Sep., 2013
X |Artificial Mains Network R&S ENV4200/848411/10  [Feb., 2013  [Peripherals
X |LISN R&S ESH3-Z5 / 825562/002 |Feb.,2013 [EUT
DC LISN Schwarzbeck [8226/176 Mar., 2013 |EUT
X [Pulse Limiter R&S ESH3-Z2 /357.8810.52 |Feb., 2013

No.1 Shielded Room

Note:

1.

All equipments are calibrated every one year.

2. The test instruments marked by “X” are used to measure the final test results.

2.2

Test Setup

Test Receiver

“

12dBuV]
oono

]|

Reference Plane

40cm

A

rLoad [ ] EN

EUT

LISN©

A 4

LISN
i

///////</ //
Ground Plane

LISN /
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2.3. 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.

2.4. 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 C63.10: 2009 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 C63.10: 2009; tested to FHSS test procedure of FCC Public Notice
DA 00-705 for compliance to FCC 47CFR 15.247 requirements.

2.5. Uncertainty
t+ 2.26dB
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2.6. Test Result of Conducted Emission

Product : Mobile Computer

Test [tem : Conducted Emission Test

Power Line : Line 1

Test Mode Mode 2: Transmit - 3Mbps (§DPSK) + Large Docking (2441MHz)

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuv dB dBuv
LINE 1
Quasi-Peak
0.162 9.548 42.130 51.678 -13.979 65.657
0.388 9.587 35.520 45.107 -14.093 59.200
0.806 9.596 25.620 35.216 -20.784 56.000
1.509 9.638 26.290 35.928 -20.072 56.000
2912 9.700 20.370 30.070 -25.930 56.000
14.920 10.160 21.790 31.950 -28.050 60.000
Average

0.162 9.548 31.970 41.518 -14.139 55.657
0.388 9.587 28.520 38.107 -11.093 49.200
0.806 9.596 18.990 28.586 -17.414 46.000
1.509 9.638 18.400 28.038 -17.962 46.000
2912 9.700 11.720 21.420 -24.580 46.000
14.920 10.160 7.300 17.460 -32.540 50.000

Note:
1. All Reading Levels are Quasi-Peak and average value.
2." " means the worst emission level.

3. Measurement Level = Reading Level + Correct Factor
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Product : Mobile Computer

Test [tem : Conducted Emission Test

Power Line : Line 2

Test Mode Mode 2: Transmit - 3Mbps (§DPSK) + Large Docking (2441 MHz)

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuv dB dBuv
LINE 2
Quasi-Peak
0.166 9.587 39.790 49.377 -16.166 65.543
0.197 9.589 35.690 45.279 -19.378 64.657
0.384 9.597 35.600 45.197 -14.117 59.314
0.873 9.619 27.200 36.819 -19.181 56.000
11.974 10.070 14.230 24.300 -35.700 60.000
15.045 10.230 13.250 23.480 -36.520 60.000
Average

0.166 9.587 30.970 40.557 -14.986 55.543
0.197 9.589 26.920 36.509 -18.148 54.657
0.384 9.597 28.410 38.007 -11.307 49.314
0.873 9.619 20.420 30.039 -15.961 46.000
11.974 10.070 -0.600 9.470 -40.530 50.000
15.045 10.230 2.300 12.530 -37.470 50.000

Note:
1. All Reading Levels are Quasi-Peak and average value.
2." " means the worst emission level.

3. Measurement Level = Reading Level + Correct Factor
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3. Peak Power Output

3.1. Test Equipment

Equipment Manufacturer ~ Model No./Serial No. Last Cal.
X Power Meter Anritsu ML2495A/6K00003357 May, 2013
X Power Sensor Anritsu MA2411B/0738448 Jun., 2013

Note: 1. All equipments are calibrated every one year.

2. The test instruments marked by “X” are used to measure the final test results.

3.2. Test Setup

EUT RF Cable Power
[l:l] Meter
SMA
Connecter

3.3. Limit

The maximum peak power shall be less 1Watt.

34. Test Procedure

The EUT was setup to ANSI C63.10: 2009; tested to FHSS test procedure of FCC Public Notice
DA 00-705 for compliance to FCC 47CFR 15.247 requirements.

3.5. Uncertainty

* 1.27dB
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3.6. Test Result of Peak Power Output

Product : Mobile Computer

Test Item : Peak Power Output

Test Site : No.3 OATS

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

(MHz) (dBm)

Channel 00 2402.00 1.79 1 Watt= 30 dBm Pass
Channel 39 2441.00 3.11 1 Watt=30 dBm Pass
Channel 78 2480.00 3.78 1 Watt= 30 dBm Pass
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Product : Mobile Computer

Test Item : Peak Power Output

Test Site : No.3 OATS

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

(MHz) (dBm)

Channel 00 2402.00 0.16 1 Watt=30 dBm Pass
Channel 39 2441.00 1.43 1 Watt= 30 dBm Pass
Channel 78 2480.00 2.09 1 Watt=30 dBm Pass
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4. Radiated Emission

4.1. Test Equipment

The following test equipments are used during the radiated emission test:

Test Site Equipment Manufacturer Model No./Serial No. Last Cal.

DSite #3 (X |Loop Antenna Teseq HLA6120 /26739 Jul., 2013
X |Bilog Antenna Schaffner Chase |CBL6112B/2673 Sep., 2013
X |Horn Antenna Schwarzbeck BBHA9120D/D305 Sep., 2013
X [Horn Antenna Schwarzbeck BBHA9170/208 Jul., 2013
X |Pre-Amplifier Agilent 8447D/2944A09549 Sep., 2013
X |Spectrum Analyzer Agilent E4407B / US39440758 May, 2013
X |Test Receiver R&S ESCS 30/ 825442/018 Sep., 2013
X  |Coaxial Cable QuieTek QTK-CABLE/ CAB5 Feb., 2013
X |Controller QuieTek QTK-CONTROLLER/ CTRL3 N/A
X |Coaxial Switch Anritsu MP59B/6200265729 N/A

Note: 1. All equipments are calibrated every one year.

2. The test instruments marked by “X” are used to measure the final test results.

4.2, Test Setup

Below 1GHz

[FRP Dome |

T

EUT

Non-Conducted Table

M
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.

_/

v

% |Fully soldered Metal Ground || To Controller;Ij

Test
Receiver

| To Receiverl
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Above 1GHz
le I 2. 1 N|
r L g
[FRP Dome |

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

The distance between
EUT antenna and turn table
was 3M regards to the

standard adopted.

To Receiver| | Pre-
Amplifier

I I

4.3. 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
Fr?\(/l[lﬁgcy uV/m @3m dBuV/m@3m
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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4.4.

4.5.

Test Procedure

The EUT was setup according to ANSI C63.10, 2009 and tested according to FHSS test procedure of
FCC Public Notice DA 00-705 for compliance to FCC 47CFR 15.247 requirements.

The EUT is placed on a turn table which is 0.8 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, 2009 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 on the Final Measurement.

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

Uncertainty

I+

3.9 dB above 1GHz
3.8 dB below 1GHz

I+
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4.6. Test Result of Radiated Emission

Product : Mobile Computer
Test [tem : Harmonic Radiated Emission
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK) + Large Docking(2402MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBpvV/m dB dBuVvV/m
Horizontal
Peak Detector:
4804.000 2.512 54.410 56.921 -17.079 74.000
7206.000 9.510 41.800 51.310 -22.690 74.000
9608.000 10.393 41.140 51.534 -22.466 74.000
Average
Detector:
4804.000 2.512 46.250 48.761 -5.239 54.000
Vertical
Peak Detector:
4804.000 2.924 54.050 56.974 -17.026 74.000
7206.000 9.987 40.930 50.917 -23.083 74.000
9608.000 10.846 40.860 51.706 -22.294 74.000
Average
Detector:
4804.000 2.924 45.880 48.804 -5.196 54.000

Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
Peak measurements: RBW = 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 Computer
Test Item : Harmonic Radiated Emission
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK) + Large Docking(2441MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBpvV/m dB dBpV/m
Horizontal
Peak Detector:
4882.000 2.024 53.990 56.015 -17.985 74.000
7323.000 9.762 39.880 49.642 -24.358 74.000
9764.000 9.681 39.900 49.581 -24.419 74.000
Average
Detector:
4882.000 2.024 44.550 46.575 -7.425 54.000
Vertical
Peak Detector:
4882.000 2.487 55.230 57.718 -16.282 74.000
7323.000 10.375 40.200 50.575 -23.425 74.000
9764.000 10.314 39.950 50.264 -23.736 74.000
Average
Detector:
4882.000 2.487 45.570 48.058 -5.942 54.000

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

SN
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Product : Mobile Computer
Test Item . Harmonic Radiated Emission
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK) + Large Docking(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 54.080 56.662 -17.338 74.000
7440.000 10.555 39.160 49.715 -24.285 74.000
9920.000 10.206 39.940 50.146 -23.854 74.000
Average
Detector:
4960.000 2.582 42.960 45.542 -8.458 54.000
Vertical
Peak Detector:
4960.000 3.398 59.380 62.779 -11.221 74.000
7440.000 11.214 39.820 51.034 -22.966 74.000
9920.000 11.245 40.220 51.465 -22.535 74.000
Average
Detector:
4960.000 3.398 47.470 50.869 -3.131 54.000

Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
Peak measurements: RBW = 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 Computer
Test [tem Harmonic Radiated Emission
Test Site No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (§DPSK) + Large Docking(2402MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBpv/m dB dBpV/m
Horizontal
Peak Detector:
4804.000 2.512 49.000 51.511 -22.489 74.000
7206.000 9.510 41.040 50.550 -23.450 74.000
9608.000 10.393 40.230 50.624 -23.376 74.000
Average
Detector:
Vertical
Peak Detector:
4804.000 2.924 49.130 52.054 -21.946 74.000
7206.000 9.987 40.520 50.507 -23.493 74.000
9608.000 10.846 40.380 51.226 -22.774 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.

AR

detection.

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

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 Computer
Test Item Harmonic Radiated Emission
Test Site No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (8DPSK) + Large Docking (2441 MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuVvV dBpV/m dB dBuV/m
Horizontal
Peak Detector:
4882.000 2.024 47.740 49.765 -24.235 74.000
7323.000 9.762 40.050 49.812 -24.188 74.000
9764.000 9.681 40.010 49.691 -24.309 74.000
Average
Detector:
Vertical
Peak Detector:
4882.000 2.487 49.270 51.758 -22.242 74.000
7323.000 10.375 39.810 50.185 -23.815 74.000
9764.000 10.314 40.200 50.514 -23.486 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.

SR

detection.

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

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 Computer
Test Item Harmonic Radiated Emission
Test Site No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (§DPSK) + Large Docking (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 49.880 52.462 -21.538 74.000
7440.000 10.555 39.920 50.475 -23.525 74.000
9920.000 10.206 39.670 49.876 -24.124 74.000
Average
Detector:
Vertical
Peak Detector:
4960.000 3.398 54.480 57.879 -16.121 74.000
7440.000 11.214 39.560 50.774 -23.226 74.000
9920.000 11.245 39.770 51.015 -22.985 74.000
Average
Detector:
4960.000 3.398 37.440 40.839 -13.161 54.000

Note:

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

AR

detection.

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

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 Computer

Test [tem : General Radiated Emission

Test Site : No.3 OATS

Test Mode Mode 1: Transmit - 1Mbps (GFSK) + Large Docking (2441 MHz)

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

255.040 -5.409 38.997 33.588 -12.412 46.000
319.060 -4.585 47.102 42.517 -3.483 46.000
480.080 1.870 40.498 42.368 -3.632 46.000
522.760 3.176 37.070 40.246 -5.754 46.000
608.120 3.925 36.610 40.535 -5.465 46.000
823.460 7.241 25.536 32.777 -13.223 46.000
Vertical
43.580 -10.919 45.185 34.266 -5.734 40.000
163.860 -4.819 37.456 32.637 -10.863 43.500
344.280 -0.584 38.936 38.352 -7.648 46.000
503.360 -0.086 34.286 34.200 -11.800 46.000
703.180 -0.592 33.446 32.854 -13.146 46.000
959.260 3.100 27.798 30.898 -15.102 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 = 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.

IR

> N
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Product . Mobile Computer

Test [tem . General Radiated Emission

Test Site : No.3 OATS

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

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

288.020 -5.557 48.816 43.259 -2.741 46.000
352.040 -1.282 44.570 43.288 -2.712 46.000
454.860 1.754 33.348 35.101 -10.899 46.000
559.620 2.147 28.718 30.865 -15.135 46.000
676.020 2.841 26.992 29.834 -16.166 46.000
821.520 7.116 24.602 31.718 -14.282 46.000
Vertical
45.520 -10.625 42.571 31.946 -8.054 40.000
163.860 -4.819 39.511 34.692 -8.808 43.500
319.060 -4.135 44.972 40.837 -5.163 46.000
513.060 0.436 31.074 31.510 -14.490 46.000
602.300 1.704 29.663 31.367 -14.633 46.000
959.260 3.100 28.619 31.719 -14.281 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 = 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.

SR

> N
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S.

5.1.

5.2.

5.3.

54.

5.5.

RF Antenna Conducted Test

Test Equipment
Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun., 2013
Spectrum Analyzer Agilent E4407B / US39440758 Jun., 2013
X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2013

Note: 1. All equipments are calibrated every one year.

2. The test instruments Marked “X” are used to measure the final test results.

Test Setup
RF Cable "
EUT D:D pectrum
Analyzer
SMA
Connecter
Limits

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 C63.10: 2009; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

* 150Hz
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5.6. Test Result of RF Antenna Conducted Test

Product : Mobile Computer

Test [tem : RF Antenna Conducted Test

Test Site : No.3 OATS

Test Mode Mode 1: Transmit - 1Mbps (GFSK) + Large Docking
Figure Channel 00:

Spurious Emission(30MHz-25GHz)

[—— Limitline:-19.46 Reading Value |
- T

20 T T T T =
REW: 100k, VBW: 1M
10 T Sweep Time: Auto E
0
10 4
-20 3
g 30
-

GHz

Note: The above test pattern is synthesized by multiple of the frequency range.
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Product : Mobile Computer

Test Item : RF Antenna Conducted Test

Test Site : No.3 OATS

Test Mode Mode 1: Transmit - 1Mbps (GFSK) + Large Docking

Figure Channel 39:

Spurious Emission(30MHz-25GHz)

[—— Limitline: -15.4 Reading Value |
- T

. T T T 3
REW: 100k, VBW: 1M
10 Sweep Time: Auto B

dBm

GHz

Note: The above test pattern is synthesized by multiple of the frequency range.
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Product : Mobile Computer

Test Item : RF Antenna Conducted Test

Test Site : No.3 OATS

Test Mode Mode 1: Transmit - 1Mbps (GFSK) + Large Docking

Figure Channel 78:

Spurious Emission(30MHz-25GHz)

[—— Limitline: -17.22
10 F Sweep Time: Auto B
0
10 X
20 +
30+
40 +
50 3
60
TJ0 %
-50 -

Reading Value |
T

dBm

GHz

Note: The above test pattern is synthesized by multiple of the frequency range.
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Product : Mobile Computer

Test Item : RF Antenna Conducted Test

Test Site : No.3 OATS

Test Mode Mode 2: Transmit - 3Mbps (8DPSK) + Large Docking
Figure Channel 00:

Spurious Emission(30MHz-25GHz)

[—— Limitline: -25.28

Reading Value |

1 REW: 100k, VBW: 1M |
B Sweep Time: Auto

dBm

GHz

Note: The above test pattern is synthesized by multiple of the frequency range.
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Product : Mobile Computer

Test [tem : RF Antenna Conducted Test

Test Site : No.3 OATS

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

Figure Channel 39:

Spurious Emission(30MHz-25GHz)

[—— Limitline: -23.64

Reading Value |
T

T T T T
10 + REW: 100k, VBW: 1M | ]
Sweep Time: Auto

dBm

GHz

Note: The above test pattern is synthesized by multiple of the frequency range.
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Product : Mobile Computer

Test [tem : RF Antenna Conducted Test

Test Site : No.3 OATS

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

Figure Channel 78:

Spurious Emission(30MHz-25GHz)

[—— Limitline: -22.37

Reading Value |
T

0 Sweep Time: Auto

10 %
20 %
a0 &
40 ¥
50 3
60
70 &
-80

dBm

GHz

Note: The above test pattern is synthesized by multiple of the frequency range.
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6. Band Edge

6.1. Test Equipment
RF Conducted Measurement

The following test equipments are used during the band edge tests:

Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun., 2013
Spectrum Analyzer Agilent E4407B / US39440758 Jun., 2013

X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2013

RF Radiated Measurement:

The following test equipments are used during the band edge tests:

Test Site Equipment Manufacturer Model No./Serial No. Last Cal.
Xsite # 3 Bilog Antenna Schaffner Chase |CBL6112B/2673 Sep., 2013
X |Horn Antenna Schwarzbeck BBHA9120D/D305 Sep., 2013
Horn Antenna Schwarzbeck BBHA9170/208 Jul., 2013
X |Pre-Amplifier Agilent 8447D/2944A09549 Sep., 2013
X  |Spectrum Analyzer Agilent E4407B / US39440758 May, 2013
Test Receiver R&S ESCS 30/ 825442/018 Sep., 2013
X |Coaxial Cable QuieTek QTK-CABLE/ CAB5S Feb., 2013

X |Controller QuieTek QTK-CONTROLLER/ CTRL3 N/A

X |Coaxial Switch Anritsu MP59B/6200265729 N/A

Note: 1. All equipments are calibrated every one year.

2. The test instruments marked by “X” are used to measure the final test results.
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6.2. Test Setup

RF Conducted Measurement

RF Cable S
EUT pectrum
D:D Analyzer
SMA
Connecter
RF Radiated Measurement:
Above 1GHz
l M am | .|
I 1
FRP Dome

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

The distance between
EUT antenna and turn table
was 3M regards to the
standard adopted.
o) (O
|—I;I—| To Receiver| | Pre-
Amplifier

ll ll
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6.3.

6.4.

6.5.

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 and its simulators are placed on a turn table which is 0.8 meter above ground. The turn
table can rotate 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: 2009 on radiated measurement.

The bandwidth below 1GHz setting on the field strength meter is 120 kHz, above 1GHz are | MHz.
The EUT was setup to ANSI C63.10: 2009; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

I+

3.9 dB above 1GHz
3.8 dB below 1GHz

I+
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6.6. Test Result of Band Edge

Product : Mobile Computer

Test [tem : Band Edge

Test Site : No.3 OATS

Test Mode Mode 1: Transmit - 1Mbps (GFSK) + Large Docking

Fundamental Filed Strength

Antenna Frequency | Correction Factor Reading Level Emission Level Detector
Pole [MHZz] [dB/m] [dBpV] [dBpV/m]

Horizontal 2402 33.756 62.51 96.265 Peak
Horizontal 2402 33.756 53.31 87.065 Average
Vertical 2402 32.242 71.69 103.932 Peak

Vertical 2402 32.242 60.65 92.892 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Test Band Edge . .
AI;;Z na Frequency Fl(l:;;il\l;/e;;al A (dB) Field Strenggth ( d]IBJ::{lflltn) Detector
(MHz) (dBpV/m)
Horizontal 2350.014 96.265 55.836 40.429 74.000 Peak
Horizontal 2350.014 87.065 52.859 34.206 54.000 Average
Vertical 2350.014 103.932 55.836 48.096 74.000 Peak
Vertical 2350.014 92.892 52.859 40.033 54.000 Average
Note:

The Band Edge Field Strength was calculated using the Fundamental and Conducted Band Edge measurements

per the Marker-Delta Method with the following formula:
Band Edge field Strength=F - A

F = Fundamental field Strength (Peak or Average)

A = Conducted Band Edge Delta (Peak or Average)
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Peak Detector of conducted Band Edge Delta

Agilent Spectrum Analyzer - Swept SA

Lx! L | RF S0Q  AC | | SENSE:INT ALIGN AUTO 06:43:30 PMDec 20, 2013
[Center Freq 2.390000000 GHz | Avg Type: Log-Pwr TRACE[12345 8 Freguency
PNO: Fast O Trig: Free Run Avg|Hold: 22100 THPE |1 ettt
I IFGain:Low #Atten: 30 dB pET|P NN MMM
Mkr1 2.402 169 5 GHZ AU
lodBidiv__Ref 20.00 dBm 5.221 dBm
og 1
100 4 CenterFreq||
LD }f\ 2.390000000 GHz
-10.0 I l
=200
ko 131 StartFreq||
7N 2344250000 GHz
-40.0 4 v \K
500 il ek - —
600 Stop Freq||
700 2.435750000 GHz
Center 2.39000 GHz Span 91.50 MHZ]
| Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) g 155}';05:&!:

Im o FONCTO T FONCTONWIOTR] - FUNCTIONvaLE ]| ey Man
A N f 2.402 1695 GHz 5221 dBm
N f 2.390 0000 GHz 51.137 dBm
N f 2.400 0000 GHz 33283 dBm

N f 2.350014 5 GHz 50615 dBm FreqOffset

0 Hz

YN EY
N = O (D Q0 [~ | [N (= (Ca (N

eckrum Ana. ..

Agilent Spectrum Analyzer - Swept SA

LX! L | RF S0 6 AC | | SENSE:IMT] ALIGN AUTOD 06:42:45 PMDec 30, 2013
[Center Freq 2.390000000 GHz | Avg Type: Log-Pwr macelo345e|  Freauency
PNO: Fast O Trig: Free Run Avg|Hold: 41100 THRE | byt
I IFGain:Low #Atten: 30 dB DET|P NMNN N
Mkr4 2.350 014 5 GHZ AutoTune
[odBiciy _Ref 20.00 dBm -61.695 dBm
100 CenterFreq||
0.00 1 2.390000000 GHz
-10.0
=200 / \
b [ \ Start Freq||
} \ 2.344250000 GHz
400 3
500 4 3 \\
600 Q Stop Freq||
00 2.435750000 GHz
|Center 2.39000 GHz Span 91.50 MHZ CF Step
Res BW 1.0 MHz #VBW 10 Hz Sweep 7.13 s (1001 pts) GAETOOE Mtz
| MKR] MD C = — [ v [ FONCTON [ FUNCTONWIDIH I Auto Man
1 N f 2401986 5 GHz 8,836 dBm
2 N f 2,390 0000 GHz 62848 dBm
3| N f 2.400 000 0 GHz 47,723 dBm
Y f 23600145 GHz| 61695 dBm Freq Offset
5 0Hz
6
7
8
9

eckrum Ana. ..
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Product
Test Item
Test Site
Test Mode

Mobile Computer

Band Edge

No.3 OATS

Mode 1: Transmit - 1Mbps (GFSK) + Large Docking

Fundamental Filed Strength

Antenna Frequency | Correction Factor Reading Level Emission Level Detector
Pole [MHZz] [dB/m] [dBpV] [dB(uV/m)]

Horizontal 2480 33.941 61.25 95.191 Peak
Horizontal 2480 33.941 52.09 86.031 Average
Vertical 2480 32.568 70.70 103.268 Peak

Vertical 2480 32.568 59.64 92.208 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Test Band Edge . .
AI;;Z na Frequency Fl(l:;;il\l;/e;;al A (dB) Field Strenggth ( d]IBJ::{lflltn) Detector
(MHz) (dBpV/m)
Horizontal 2483.5 95.191 51.79 43.401 74.000 Peak
Horizontal 2483.5 86.031 49.89 36.141 54.000 Average
Vertical 2483.5 103.268 51.79 51.478 74.000 Peak
Vertical 2483.5 92.208 49.89 42.318 54.000 Average
Note:

The Band Edge Field Strength was calculated using the Fundamental and Conducted Band Edge measurements

per the Marker-Delta Method with the following formula:
Band Edge field Strength=F - A
F = Fundamental field Strength (Peak or Average)

A = Conducted Band Edge Delta (Peak or Average)
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Peak Detector of conducted Band Ed

Agilent Spectrum Analyzer - Swept SA

Xl RL | RF | S0R AT | | | 5EN5E:INT| | ALIGN AUTO \05:41:30 PMDec 30, 2013
[Center Freq 2.483500000 GHz | Avg Type: Log-Pwr WAE[T2z456(  Freduency
PHO: Fast 50 Trig: Free Run THRE M bbbt
I IFGain:Low #Atten: 30 dB pET|P NMNKNNMN
Mkr2 2.483 5 GHzZ AT
10dBldiv  Ref 20.00 dBm -46.04 dBm
Log 1
10.0 7 CenterFreq||
0.00 — 2.483500000 GHz
-10.0
-200
- StartFreq||
1 2433500000 GH
400 "2 i
0.0 b G e s - P
600 Stop Freq||
700 2533500000 GHz
|Center 2.48350 GHz Span 100.0 MHZ] CF Step
Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) SG00000 Mtz
| cfsoll % [ v [ FUNCTION ] Auto Man
M |1][f 24798 GHz 5.75 dBm
2l N[ [F 24835 GHz -46.04 dBm
] Freq Offset
5 OHz
6
7
8
9
10
11
12
IMSG STATUS
Average Detector of conducted Band Edge Delta

Agilent Spectrum Analyzer - Swept SA

Xl RL | RF |50  AcC | | | SEMSEINT| | ALIGN AUTO |05:40:58 PMDec 30, 2013 F
[Center Freq 2.483500000 GHz | Avg Type: Log-Pwr TRACE[1 23456 feRrency
PHO: Fast 50 Trig: Free Run TYPE(M
I IFGain:Low — HAtten: 30 dB pET/P-NHHH
MKkr2 2.483 5 GHZ AU
10dBidiv__Ref 20.00 dBm -58.29 dBm
og
8.0 CenterFreq||
0.00 1 2.483500000 GHz
-100
-200
Lo StartFreq||
2.433500000 GHz
-40.0
500 2
600 Stop Freq||
700 2533500000 GHz
|Center 2.48350 GHz Span 100.0 MHZ] p—
ep
Res BW 1.0 MHz #VBW 10 Hz Sweep 7.80 s (1001 pts) SG00006 Witz
| T < [ v [ FNCTON [ FUNCT Auto Man
1 N|1]F 2.4800 GHz 8.40 dBm
2] N [1]°f 24835 GHz 5829 dBm
3
) Freq Offset
5 0Hz
6
7
8
9
10
1
12
IMSG STATUS
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Product
Test Item
Test Site
Test Mode

Mobile Computer

Band Edge

No.3 OATS

Mode 2: Transmit - 3Mbps (8DPSK) + Large Docking

Fundamental Filed Strength

Antenna Frequency | Correction Factor Reading Level Emission Level Detector
Pole [MHZz] [dB/m] [dBpV] [dBpV/m]

Horizontal 2402 33.756 60.05 93.805 Peak
Horizontal 2402 33.756 48.20 81.955 Average
Vertical 2402 32.242 70.14 102.382 Peak

Vertical 2402 32.242 57.09 89.332 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Test Band Edge . .
AI;;Z na Frequency Fl(l:;;il\l;/e;;al A (dB) Field Strenggth ( d]IBJ::{lflltn) Detector
(MHz) (dBpV/m)
Horizontal 2390 93.805 47.744 46.061 74.000 Peak
Horizontal 2390 81.955 50.53 31.425 54.000 Average
Vertical 2390 102.382 47.744 54.638 74.000 Peak
Vertical 2390 89.332 50.53 38.802 54.000 Average
Note:

The Band Edge Field Strength was calculated using the Fundamental and Conducted Band Edge measurements

per the Marker-Delta Method with the following formula:
Band Edge field Strength=F - A

F = Fundamental field Strength (Peak or Average)
A = Conducted Band Edge Delta (Peak or Average)
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Peak Detector of conducted Band Edge Delta

.ﬂgllenl Spectrum Analyzer - Swept SA

._h L | RF S0Q  AC | SENSE:INT) ALIGN AUTO 06:40:51 PMDec 20, 2013
[Center Freq 2.390000000 GHz | Avg Type: Log-Pwr TRACE[12345 6 Frequency
PNO: Fast O Trig: Free Run Avg|Hold:>100/100 THPE |1 ettt
I IFGain:Low #Atten: 30 dB pET|P NN MMM
Mkr3 2.400 000 0 GHZ AU

10 gBIdiu Ref 20.00 dBm -26.406 dBm
e 1 CenterFreq(|
0.00 /’\\ 2:390000000 GHz
10.0

200 3 \

|- \ StartFreq||

\ 2.344250000 GHz

-40.0 v \

50.0 e Wi

600 Stop Freq||
700 2.435750000 GHz
Center 2.39000 GHz Span 91.50 MHZ]

| Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.00 ms (1001 pts) g 155}';05:&!:

0| ol % T v [ FUNCTION [ FUNCTIONWIDTH U Auto Man
1 N f 2401926 5 GHz 3.492 dBm
Iﬁ N f 2.390 0000 GHz £1.236 dBm
3 ] f 2.400 0000 GHz -26.406 dBm Freq Offset
5 0Hz
[
7
8
9
10
11
12

Y 640 PM

._h L | RF S0Q  AC | SENSE:INT) ALIGN AUTO 06:41:37 PMDec 30, 2013
[Center Freq 2.390000000 GHz | Avg Type: Log-Pwr WacE[lza45e|  Freauency
PNO: Fast G Trig: Free Run Avg|Hold: 1100 THPE |1 ettt
I IFGain:Low #Atten: 30 dB DETIE DL
MKr3 2.400 000 0 GHZ AU
10 dBidiv__Ref 20.00 dBm -44.088 dBm
og
il CenterFreq||
0.0 | 2.390000000 GHz
-10.0
200 A
- / \ StartFreq||
*3 \ 2.344250000 GHz
-40.0 \
500 3 \
600 Stop Freq||
700 2.435750000 GHz
|Center 2.39000 GHz Span 91.50 MHZ] CF St
ep
Res BW 1.0 MHz #VBW 10 Hz Sweep 7.13 s (1001 pts) BHEOOG0 Mtz
MRRCMODE[TAC[ SO < | v | FUNCTON [ FUNCIONWIDIH] __ FUNCTIONVALL Auto Man
f 2.401 986 5 GHz -12.413 dBm
Iﬁ f 2.390 0000 GHz £2.943 dBm
f 2.400 0000 GHz 44,088 dBm Freq Offset
0 Hz

eckrum Ana. ..
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Product
Test Item
Test Site
Test Mode

Mobile Computer

Band Edge

No.3 OATS

Mode 2: Transmit - 3Mbps (8DPSK) + Large Docking

Fundamental Filed Strength

Antenna Frequency | Correction Factor Reading Level Emission Level Detector
Pole [MHZz] [dB/m] [dBpV] [dB(uV/m)]

Horizontal 2480 33.941 59.19 93.131 Peak
Horizontal 2480 33.941 48.19 82.131 Average
Vertical 2480 32.568 65.12 97.688 Peak

Vertical 2480 32.568 52.96 85.528 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Test Band Edge
Ali)tz:le na Frequency Fl(lggzl‘l;/e;;al A (dB) Field Strenggth ( d;:{l]l/tm) Detector
(MHz) (dBpV/m)
Horizontal 2483.8 93.131 51.76 41.371 74.000 Peak
Horizontal 2483.5 82.131 48.56 33.571 54.000 Average
Vertical 2483.8 97.688 51.76 45.928 74.000 Peak
Vertical 2483.5 85.528 48.56 36.968 54.000 Average
Note:

The Band Edge Field Strength was calculated using the Fundamental and Conducted Band Edge measurements

per the Marker-Delta Method with the following formula:
Band Edge field Strength=F - A

F = Fundamental field Strength (Peak or Average)

A = Conducted Band Edge Delta (Peak or Average)
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Peak Detector of conducted Band Ed

Agilent Spectrum Analyzer - Swept SA

Xl RL | RF | S0R AT | | | 5EN5E:INT| | ALIGN AUTO \06:15:53 PMDec 30, 2013 F
[Center Freq 2.483500000 GHz |_. Avg Type: Log-Pwr TACEfi2345 6 requency
PHO: Fast 50 Trig: Free Run TYPE(M
I IFGainiLaw ~ H#Atten: 30 dB BETlRII
MKr3 2.483 8 GHZ UL
10 dBidiv__Ref 20.00 dBm -47.58 dBm
J 1
109 Center Freq||
o.on 2.483500000 GHz
100
-200
- StartFreq||
| 2.433500000 GHz
400 *3
-50.0 b - o ke
600 Stop Freq||
700 2533500000 GHz
|Center 2.48350 GHz Span 100.0 MHZ] CF Step
Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) SG00000 Mtz
I b < [ v [ FUNCTION | Auto Man
1 N f 2.4800 GHz 4.18 dBm
‘% N | 1]°f 24835 GHz 47.94 dBm
i 1 o .
3 N f 24838 GHz 4758 dBm Freq Offset
5 0Hz
6
7
8
9
10
11
12
IMSG STATUS
Average Detector of conducted Band Edge Delta

Agilent Spectrum Analyzer - Swept SA
Xl RL | RF |50  AcC | | | SEMSEINT| | ALIGN AUTO |06:15:21 PMDec 30, 2013 F
[Center Freq 2.483500000 GHz | Avg Type: Log-Pwr TRACE123 456 fequerncy
PNO: Fast (50 Trig: Free Run THPE| M byt
I IFGain:Low — HAtten: 30 dB pET/P-NHHH
MKr2 2.483 5 GHZ AU
10dBidiv__Ref 20.00 dBm -60.35 dBm
og
8.0 CenterFreq||
00 1 2.483500000 GHz
-10.0 A
200 A
Lo StartFreq||
2.433500000 GHz
-40.0
£04 %2
00— Stop Freq||
700 2533500000 GHz
|Center 2.48350 GHz Span 100.0 MHZ] p—
ep
Res BW 1.0 MHz #VBW 10 Hz Sweep 7.80 s (1001 pts) SG00006 Witz
| Rl MO | v [ FUNCTION | Auto Man
1] N 2.4800 GHz -11.79 dBm
2 N |1 24835 GHz 5035 dBm
3
) Freq Offset
5 0Hz
3
7
8
9
10
11
12
IMSG STATUS
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7.1.

7.2.

7.3.

7.4.

7.5.

Channel Number

Test Equipment
Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun., 2013
Spectrum Analyzer Agilent E4407B / US39440758 Jun., 2013
X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2013
Note: 1. All equipments are calibrated every one year.

2. The test instruments marked by “X” are used to measure the final test results.

Test Setup
RF Cable S
EUT pectrum
D:D Analyzer
SMA
Connecter
Limit

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

frequencies.

Test Procedure

The EUT was setup to ANSI C63.10: 2009; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

N/A
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7.6.

Test Result of Channel Number

Product
Test Item
Test Site
Test Mode

Mobile Computer
Channel Number
No.3 OATS

Mode 1: Transmit - 1Mbps (GFSK) + Large Docking

Frequency Range Measurement Required Limit
. ) Result
(MHz) (Hopping Channel) (Hopping Channel)
2402 ~ 2480 79 >75 Pass
2402-2421MHz 2422-2441MHz
o ”"""Zi"fg‘ﬁ"""aﬁ"_ R .’.”:“ MBI Frequency o "-'z-{gﬁ'"*w'— R e %EM“T 2B Frequency
enter Freq 2 0000 S — @ Type: Leg s D enter Freq 2.431500000 S — @ Type: Leg |l &
i aimow * Bditan 30 9B P s i A T A e s
MKkrZ 2.421 00 GHZ] Ao T MKkrZ 2.441 00 GH] Ao T
10 dBigiv__Ref 20.00 dBm 1.30 dBm) 10 dBigiv__Ref 20.00 dBm 2.72 dBi
Leg Leg
o}t T '2 Center Freq "o} ¥ Center Freq|
st i | - " sttt XM 3 441500000 GHz{f 000 1 2 431500000 GHz,
e IAWAI IAWRIAWATRWALT 1/AVAV/AVE 0 11 By | i
B I startFreql StartFreq
e 2401500000 Gz ff 2421500000 GHz
=0 =0
w00 StopFreqll . Stop Freq
mo 2 GHzll 2 GHz|
IStart 240150 GHz P 242150 GHz] oF StepffStart 242150 GHz P 244150 GHz crewp
lsRes BW 100 kHz #VBW 100 kHz Sweep u?mum 1015)]| 2 000m00 vk JReS BW 100 Kz #VBW 100 kHz Sweep u?mum 1p15)]|  2 000000 Wi
————— — - — e — —_— -
Li‘ TN 2402 00 GHz 014 g8m 1 TR 242200 GHz 172 ¢8m 1
N 242100 GHz] 130 dBm I N 244100 GHz 272 dBm I
t Freqoft 1 FreqOffset
0 Hz| 0 Hz|
10] 1.
1 1
1 1
2442-2461MHz 2462-2480MHz
reer Frog 2451600000 GFz watpetoptr  neai | ey Koo Frag 2411500000 GHz MaTuloghe | mafiziioi| Freauensy
snter Fraq 2 Va5 Trig:Free Run ) R onter Freq 2 “Fai = Trig:Free Run ) el v
Wiyt~ Bhter 30 8 o A i aimow * Bditan 30 9B werfP WHNH N
MKkrZ 2.461 00 GHZ] Ao T MKkrZ 2.480 00 GHZ] Ao T
10 dBigiv__Ref 20.00 dBm 2.58 dBm) 10 dBigiv__ Ref 20.00 dBm 3.41 dB
Leg T Log
okl T 62 Center Freq ] ° ._;.' iz— Center Freq)
= y =l 2451500000 GHz |l 00— L ad i 2471600000 GHz
100 — - = i B - 100 T 9 R . B
B I startFreql StartFreq
e 2441500000 Gz ff 2 481500000 GHz
S0 S0
w0 StopFreqll ¢ StopFreq
mo 2 GHzll 2 GHz|
IStart 244150 GHz Stop 246150 GHz oF StepJfStart 246150 GHz Stop 248150 GHz] crewp
lsRes BW 100 kHz #VBW 100 kHz Sweep u?mum 1015)]| 2 000m00 i JReS BW 100 Kz #VBW 100 kHz Sweep u?mum 1p15)]|  2 000000 Wi
——— — — e — —_— -
NIi1lTf 2442 00 GHz | 222 d8m 1 NIi1lTf 2462 00 GHz. 239 dBm 1
N 248100 GHz| 2568 dBim I N 248000 GHz 341 dBm I
t Freqoft 1 FreqOffset
0 Hz| 0 Hz|
10] 1.
1 1
1 1
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Product
Test Item

Mobile Computer
Channel Number

Test Site
Test Mode

No.3 OATS
Mode 2: Transmit - 3Mbps (8DPSK) + Large Docking

Frequency Range
(MHz)

Measurement

(Hopping Channel)

Required Limit
(Hopping Channel)

Result

2402 ~ 2480

79

>75

Pass

2402-2421MHz

2422-2441MHz

enter Freq 2.411500000 GHz | Avg Type: Leg-Pwr Fromunnyt enter Freq 2.431500000 GHz | Avg Type: Log-Par Fragumey
S it Fasi 7 Trig:Fres Run o it Fasi 7 Trig:Fres Run
1FGabn L ow Misten: 30 4B 1FGabn L ow #tten: 30 4B
MKkrZ 2.421 00 GH] Ao T MKkrZ 2.441 00 GHZ] Ao T
1ogeis _Ref 20.00 dBm -0.62 dBm)| 1ogeis _Ref 20.00 dBm 0.24 dB
T T )ﬂ Center Freql "'°| 1 ¥ Center Freq)
ey ¢ S E— ) e, ; {  — | 2411500000 Gzl 00 fN et T T o 2431600000 GH
e )waww*g(whfmmfﬁw}‘ﬁ{“ W“Nw-«w g i o . i
| | ;
s | startFreqlf StartFreq
e [ 2401500000 Gz ff 2421500000 GHz|
S0 -I S0
w0 4 StopFreqll ¢ StopFreq
g 2 crzfl 2 Gz
IStart 240150 GHz Stop 2.42150 GHZ| CF Step 512 242150 GHz Stop 2.44150 GHZ| o step
l#Res BW 100 kHz #VBW 100 kHz Sweep 247 ms (1001 ptsh| 5 co0n00 wrss JEFRES BW 100 kHz #VBW 100 kHz Sweep 247 ms (1001 pts)| 000000 Mrie
—— — —— g SR — - —— it
Li, N 1 2.407 00 GHz | 161 dBm 1 THENNG 247200 GHz| 452 dBm 1
N I 247100 GHz| 062 dBm ] N NN 244100 GHz 024 dBm 1
I FreqOff: I Freq Offset
0Hz 0Hz
10] 1.
1 1
1 1
usa — usa —
2442-2461MHz 2462-2480MHz
I wo_a: | 1 £ BT AT 75,47 08 AM a5, 2014 ERgimney LS wo _a: | 1 5 ¢ AT 5531t M O, 014 s
A : Log-Pwr TACK(t 2345 A ; Leg-Pwr TACK(t 2345
enter Freq 2.451500000 aﬁ_"a_m == —— vg Type: Leg e enter Freq 2471500000 aﬁ_"a_m == —— vg Type: Leg r.w,fb <
WFainiow © htten:30 4B onf? MUNAN Woaintow — #Amen: 30 4B sarlf NNNNN
MKkrZ 2.461 00 GHZ] Ao T MKkrZ 2.480 00 GHZ] Ao T
1ogeis _Ref 20.00 dBm 0.93 dBm)| 1ogeis _Ref 20.00 dBm 1.03 dB
o '-" Center Freq ] ° '? — Center Freq|
Y] it SO S SN N S I S I— — . | gPyrempt e AN DR S [ S v o 2471500000 GHz|
100 j :; 100 : e
B startFreql StartFreq
e [ 2441500000 Gz ff 2461500000 GHz|
o0 | ]
w00 ! StopFreqll . StopFreq
g 2 crzfl 2 Gz
IStart 2.44150 GHz Stop 2.46150 GHZ| CF Step 512 246150 GHz Stop 2.48150 GHZ| o step
l#Res BW 100 kHz #VBW 100 kHz Sweep 247 ms (1001 ptsh| 5 co0n00 Mrss JEFRES BW 100 kHz #VBW 100 kHz Sweep 247 ms (1001 pts)| 000000 Mrie
—— = — g SR — - —— it
Li‘ TEENN] 2442 00 GHz | TEENN] 246200 GHz 0.9 g8m 1
N NENN 226100 GHz| 093 dBm ] N NN 248000GHz 103 dBm ]
Freq Of: 1 FreqOffset
0Hz 0Hz
10] 1.
1 1
1 1
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8.1.

8.2

8.3.

84.

8.5.

Channel Separation

Test Equipment
Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun., 2013
Spectrum Analyzer Agilent E4407B / US39440758 Jun., 2013
X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2013

Note: 1. All equipments are calibrated every one year.

2. The test instruments mark by “X” are used to measure the final test results.

Test Setup
RF Cable S
EUT D:D pectrum
Analyzer
SMA
Connecter
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.

Test Procedure

The EUT was setup to ANSI C63.10: 2009; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

* 150Hz
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8.6. Test Result of Channel Separation

Product : Mobile Computer
Test Item : Channel Separation
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK) + Large Docking
Measurement Limit Limit of (2/3)*20dB
Frequency
Channel No. Level Result
(MHz) (kHz) Bandwidth (kHz)
(kHz)
00 2402 1000 >25 kHz 766.7 Pass
39 2441 1000 >25 kHz 766.7 Pass
78 2480 1000 >25 kHz 773.3 Pass

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

Channel 00 2402MHz
Agllent Spectrum Analyzer Swept SA
RL 50 ¢ AC SEMSE:INT ALIGH 8UTO 08:46:54 AM Jan 08, 2014 E
|\Center Freq 2 402000000 GHz | Avg Type: LogPwr TRACE[123456 requency
PNO: Wide 0 Trig: Free Run TVPE | IW] Wk
IFGain:Low #Atten: 30 dB DET|P NHNNMHN
MKr2 2.403 00 GHZ Auto Tune
19g8iciv__Ref 20.00 dBm 0.98 dBm
100 1 &2 Center Freq
0.0 2.402000000 GHz
-10.0
=200
StartFreq
oo 2.397000000 GHz
-40.0
-50.0 B | | o
0 Stop Freq
0 2.407000000 GHz
|Center 2402000 GHz Span 10.00 MH2 CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) 1.000000 MHz
-—_ FNCTION w/DTH UNCTION AL Auto Man
1 2.402 00 GHz 0.94 dBm
2 N f 2.403 00 GHz 0.98 dBm
g Freq Offset
5 0 Hz
[
7
8
9
10
11
12
I
MSG STATUS
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Channel 39 2441MHz
Agilent Spectrum Analyzer - Swept SA
l RL RF S0 Q AC SEMSE:INT ALIGH AUTO 08:53:18 AM Jan 02, 2014 F
|[Center Freq 2.441000000 GHz | Avg Type: Log-Pwr TRACE[1 23456 requency
PNO: Wide Cpo Trig: Free Run THPE | IV Wiohiuichihd
IFGain:Low #Atten: 30 dB CeTP NN NN
MKr2 2.442 00 GHZ Auto Tune
10 dBidiv__Ref 20.00 dBm 2.73 dBm
og
no 1 ‘2 Center Freq
0.od 2.441000000 GHz
-10.0
-20.0
StartFreq
0o 2.436000000 GHz
-40.0
00 e o]
0.0 Stop Freq
. 2.446000000 GHz
|Center 2.441000 GHz Span 10.00 MHZ CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) 1.000000 MHz
| ol < [ v ] FUNCION ] FUNCIOnWDTH URCTION VLD Aufo Man
11 N f 2.44100 GHz 2,69 dBm
N f 2.442 00 GHz 273 dBm
3 Freq Offset
5 0 Hz
6
7
8
9
10
1
12
(—
MSG STATUS
Channel 78 2480 MHz
Agilent Spectrum Analyzer - Swept SA
 FL RF 50 Q AC SEMSE:INT ALIGH AUTO 09:00:33 AM Jan 03, 2014 F
|Center Freq 2.480000000 GHz | Avg Type: Log-Pur TRACE[12345 6 requency
PNO: Wide (50 Trig: Free Run THPE |1 Wohstchohd
IFGain:Low #Atten: 30 dB DET|P MR NN KN
MKr1 2.479 00 GHZ Auto Tune
10 dBiciv__Ref 20.00 dBm 3.36 dBm
0 ‘1 Z Center Freq
0oo 2.480000000 GHz |
-10.0
-20.0
StartFreq
0o 2.475000000 GHz
-40.0
-50.0 et T g
00 Stop Freq
00 2.485000000 GHz
";‘.‘enter 2.480000 GHz Span 10.00 MHz CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) 1.000000 MHz
| 2 N 2 ) R T SR (2t Man
i N f 2.479 00 GHz 3.36 dBm
2[ N f 2,480 00 GHz 3.38 dBm
3 Freq Offset
5 0 Hz
6
7
]
9
10
1
12
I
IMSG STATUS
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Product : Mobile Computer
Test [tem : Channel Separation
Test Site : No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (8DPSK) + Large Docking
Measurement Limit | Limit of (2/3)*20dB
Frequency
Channel No. Level Result
(MHz) (kHz) Bandwidth (kHz)
(kHz)
00 2402 1000 >25 kHz 926.7 Pass
39 2441 1000 >25 kHz 926.7 Pass
78 2480 1000 >25 kHz 920.0 Pass

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

Channel 00 2402MHz
Agllent Spectrum Analyzer Swept SA
RL 50 ¢ AC SEMSE:INT ALIGH AUTO 09:17:06 AM Jan 08, 2014 E
|\Center Freq 2 402000000 GHz | Avg Type: LogPwr TACE[123456 requency
PNO: Wide g0 Trig: Free Run THPE | I/ biohiuichi
IFGain:Low #Atten: 30 dB pET|IP NHINMHN
MKr2 2.403 00 GHZ Auto Tune
10dBidiv__Ref 20.00 dBm -4.10 dBm
100 1 2 CenterFreq
om0 ‘ 2.402000000 GHz
-10.0 .
-20.0
StartFreq
oo 2.397000000 GHz
400 ol
-50.0 |
0 Stop Freq
00 2.407000000 GHz
Center 2.402000 GHz Span 10.00 MH2 CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) 1.000000 MHz
-—“ Auto Man
1 2.402 00 GHz 169 dBm
2 N f 2.403 00 GHz 410 dBm
; Freq Offset
5 0Hz
6
7
8
9
10
1
12

MSG STATUS
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Channel 39 2441 MHz

Agilent Spectrum Analyzer - Swept SA

l RL RF 506 AC SEMSE:INT ALIGH AUTO 09:24:28 AM Jan 02, 2014 F
|[Center Freq 2.441000000 GHz | Avg Type: Log-Pwr TRACE[1 23456 requency
PNO: Wide Cpo Trig: Free Run THPE | IV Wiohiuichihd
IFGain:Low #Atten: 30 dB CeTP NN NN
MKr2 2.442 00 GHZ Auto Tune
10 dBidiv__Ref 20.00 dBm 0.30 dBm
og
no t &2 Center Freq
0.od 2.441000000 GHz
-10.0
-20.0
StartFreq
0o 2.436000000 GHz
-40.0
-50.0
0.0 Stop Freq
. 2.446000000 GHz
|Center 2.441000 GHz Span 10.00 MHZ CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) 1.000000 MHz
|z o] % ] v ] FUNCTON [ FUNCTIONWIDIH Auto Man
1 N f 2.44100 GHz 0.28 dBm
2l N f 2.442 00 GHz 0.30 dBm
3 Freq Offset
5 0 Hz
6
7
8
9
10
1
12
MSG STATUS
Channel 78 2480 MHz
Agilent Spectrum Analyzer - Swept SA
 FL RF 502 AC SEMSE:INT ALIGH AUTO 09:31:40 AM Jan 03, 2014 F
|Center Freq 2.480000000 GHz | Avg Type: Log-Pur TRACE[12345 6 requency
PNO: Wide (50 Trig: Free Run THPE |1 Wohstchohd
IFGain:Low #Atten: 30 dB DET|P MR NN KN
MKr1 2.479 00 GHZ Auto Tune
10 dBiciv__Ref 20.00 dBm 0.91 dBm
0.0 #‘ 2 Center Freq
0oo 2.480000000 GHz
-10.0
-20.0
StartFreq
0o 2.475000000 GHz
-40.0 = WaArES
-50.0 -
00 Stop Freq
00 2.485000000 GHz
";‘.‘enter 2.480000 GHz Span 10.00 MHz CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) 1.000000 MHz
| S Y 2 ) R T SR (2t Man
i N f 2.479 00 GHz 0.91 dBm
2[ N f 2,480 00 GHz 0.91 dBm
3 Freq Offset
5 0 Hz
6
7
]
9
10
1
12
I
IMSG STATUS
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9.1.

9.2.

9.3.

9.4.

9.5.

Dwell Time

Test Equipment
Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun., 2013
Spectrum Analyzer Agilent E4407B / US39440758 Jun., 2013
X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2013

Note: 1. All equipments are calibrated every one year.

2. The test instruments marked by “X” are used to measure the final test results.

Test Setup
RF Cable "
EUT D:D pectrum
Analyzer
SMA
Connecter
Limit

The dwell time shall be the average time of occupancy on any frequency shall not be greater than 0.4

seconds within a 30 second period.

Test Procedure

The EUT was setup to ANSI C63.10: 2009; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

T 25msec
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9.6. Test Result of Dwell Time

Product : Mobile Computer
Test Item : Dwell Time
Test Site : No.3 OATS

Test Mode Mode 1: Transmit - 1Mbps (GFSK) + Large Docking (Channel 00,39,78 —DHS)

Time slot . . . ..
Frequency Hopping of | Sweep time Dwell Time Limit
(MHz) l(ilsg)t h Number (ms) Duty cycle (Sec) (Sec) Result
2402 2.890 13 50 0.75 0.301 0.4 Pass
2441 2.900 13 50 0.75 0.302 0.4 Pass
2480 2.900 13 50 0.75 0.302 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 Time Interval between hops CH 00 Transmission Time
L S W S 5 | — BT 4512 Al ime ] — TG
enter Freq 2.402000000 GHz ] Avg Type: Log-Par s g enter Freq 2.402000000 GHz ] Avg Type: Log-Par Fracuency
R it Fasi 7 Trig:Free Aun R it Fasi 7 Trig:Free Aun v
IFGabn L ow Rhazen: 30 4B 1FGabn L ow #atten: 30 4B
Ao Tine Wkr3 5.890 ms) Ao T
10 dBidiv_ Ref 20.00 dBm 10 dBigiv__Ref 20,00 dBm 0.97 dBi
Log T Leg
| Center Freqlf 7 Tyt i ',3 Center Freq
00 T T T 1 2 Gzl 0w * s : =] 2402000000 GHz
] [ | ]
m A== = g 25 B ==k [l
| I | ( | | | startFreqlf I StartFreq
o H 1 IR A 1 1 2402000000 GHz/ff 2402000000 GHz,
| L0 f—————t- —_ ] —
Nl |IRIHI| L1l “—H T - e
i i stopFreqlll .., I 1 I I A StopFreq
I 1] s B s
I | | | | | | icenter 2.402000000 GHz n 0 Hz|
@0 f——T 1T o — Jooer Sten s BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms (1001 pts)]| ;o000 e
s ' ' b1 * i .- 1 N [1]¢ 2140 ms 0.95 dBm
N EEENEN 5,030 ms 050 gBm|_
i il | Freq Offset S NERK; 5590 ms 097 98m Freq Offset,
oHzf—T oMz,
Center 2.402000000 GHz Span 0 Hz 1 T
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 50,00 ms (1001 pis) 1
e — e
CH39 Time Interval between hops CH 39Transmission Time
L1 [ HGE BT AT L1 [ HGE BT AT
enter Freq 2.441000000 GHz | Ava Type: Log-Prr s g enter Freq 2.441000000 GHz | Ava Type: Log-Pur sl
R it Fasi 7 Trig:Free Aun R it Fasi 7 Trig:Free Aun v
IFGabn L ow Rhazen: 30 4B 1FGabn L ow #atten: 30 4B !
Auto Tune MKr3 6.070 ms Auto Tune
10 dBidiv_ Ref 20.00 dBm 10 dBigiv__Ref 20.00 dBm 2.76 dB
Log - Leg T -
| CenterFreq | " \‘__\' AP ' : Center Freq
00 I 2441000000 GHz il 0.0 = i 3 ] T s j 2 441000000 GHz,
11—l rn /O e O e s o O | ':1 [ [ T | I T I
A =—H — | e
100 -—tt 1 ‘ L1 - " j 1 [| 2241000000 61z
| e — — |
| === =
| | [IW | | w 2o o
E il B e S 44 444 PR S - -
| | | | | | | | | icenter 2.441000000 GHz n 0 Hz|
o0k —1TTT T T 1T Jooer Sten s BW 1.0 MHz #VEW 1.0 MHz Sweep 10.00 ms (1001 pts)| Ry
0 v " i r - W [IETRENE 2320 ms 275 dBm
L N EEENEN 5220 ms 260 dBm|_
i Freq Offset S NERK; 6070 ms 2.76 98m Freq Offset,
oHzf—T oMz,
Center 2.441000000 GHz Span 0 Hz 1 T
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 50,00 ms (1001 pis) 1
e — e
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CH 78 Time Interval between hops CH 78 Transmission Time
s TR L . T e T s Frequency
nier Treq & Bt Fasi 7o Trig:Free Run TP i Merfreq 2, P Fas T Trig: Fres Run
IFGalndow — #Atten: 30 48 oarlP NN K WFoaindow — AAtten: 30 4B
Auto Tune MFKr3 6.800 ms Auto Tune
10dsidlv  Refl 20.00 dBm 10 dBigiv__Ref 20.00 dBm 3.35 dB
Log - - Log - =
| | CenterFreq| "'° i -.}? ? Center Freq)
100 } ! I { 2.4B0000000 GHz[fl 00 = == I - == = ——1 | 2480000000 Giz
B o o e e s Y o 18— mf‘ H | |
T ' | | [ startFreq] | I StartFreq
0| x ! 4 | 1 || 2480000000 Hazff | I 2.480000000 GHz
z [ 1 | 1T stopFreqll ., ! ! 1 { Stop Freq
2 chzfll | 2 GHz
W0 t T i T | |
| | icenter 2480000000 GHz Span 0 Hz
40 T { — 11 sooer Sten o s BIW 1.0 MHz SVEW 1.0 MHz Sweep 10.00 ms (1001 pts)]| ;o000 e
J | [ | (" i s — — A0
a0 R . A | v A% oy TN 3,050 ma 334 9Bm 1
NIlilt 5.950 ms 3.33 dBm '
i i | Freq Offset [ HENN; GEOOmE, 335 d8m 1 Freq Offset
0 Hz| I I 0 Hz|
o I
Center 2480000000 GHz Span 0 Hz 1 T
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 50,00 ms (1001 pis) 1
s e hisa e

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 Computer

Test Item Dwell Time

Test Site No.3 OATS

Test Mode Mode 2: Transmit - 3Mbps (§DPSK) + Large Docking (Channel 00,39,78 —DHS5)

Time slot . . . .
Frequency Hopping of | Sweep time Dwell Time Limit
(MHz) lggf)th Number (ms) | Dutycycle (Sec) (Sec) Result

2402 2.900 14 50 0.81 0.325 0.4 Pass
2441 2.910 13 50 0.76 0.303 0.4 Pass
2480 2.910 13 50 0.76 0.303 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 CH 00 Transmission Time

Froq 2402000000 GHz S A Trpe: Lo Pwr Freq 2.402000000 GHz S e Aiva Type: Log-Pwr Frequancy
e ™ dhtten: 20 dB TR T T T Proe P e oy
Mkr3 5.120 m) ALt Tune
1048idiv  Ref 20.00 dBm j0cBicy _Ref 20.00 dBm -1.64 dBm)
Log °g
Center Freql ' T 7 3 Center Freq)
GHz b= : GHz
e | T e R e e e | et =t i"*“"i startFreqll | StartFreq
e I ]| =24cz000000 G | 2402000000 GHz!
| o0 - | 1
| L I )
0 | Stop Freq Stop Freq
| 2402000000 GHz! | 2402000000 GHz!
200k - RIS " |
cF enter 2.402000000 GHz Span 0 Hz| cF
409 ] 2o ep lies BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms (1001 pts)f] WLl
=0 i " W i | TR 1370 ms. 163 dBm 1
FREREE 4270 ms| 197 dBm_. § |
o FreqOftset T3l N L1 1t 5120 mg 164 dBm Freq Offset
LT 1 O Hz]
M0 1
i
Center 2402000000 GHz Span 0 Hz 111
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 50,00 ms (1001 pts) 1
o =

CH39 Time Interval between hops

CH 39Transmission Time

T : D TRHALTD | DRI M B : D IR
enter Freq 2.441000000 GHz | Hvg Type: LogPur Froquency enter Freq 2.44 1000000 GHz . N Avg Type: Log-Pwr z|  Frequancy
R0 Fat o TrHEFr P Famt oo T Fr sdac | trpipi
FGainlow  Shten: 30 d8 WFGainLow — #Amen: 30 dB
Auto Tune MEr3 4,760 ms) Auto Tune
10d8idiv  Ref 20.00 dBm jogBic _ Ref 20.00 dBm 0.35 dBm)
Log og
Center Freq il Nz '3 Center Freq
GHz | T T GHz|
[ | [
= - 0 ! 1
startFreqlfl StartFreq
s 2441000000 GH 2441000000 GHz
=0 !
20 g
) Stop Freq ! Ly Stop Freq
2441000000 GHzfll | 2441000000 GHz
00 " |
l cF enter 2.441000000 GHz Span 0 Hz| cF
a0 2o ep lies BW 1.0 MHz #VEW 1.0 MHz Sweep 10.00ms (1001 ptsf| ooy
lauto o o s S S — I — T T A . Man
@ ke " o | EIEEE 1010 ms 0,34 dBm ]
N EERNa 3920 ms. 162 dBm. § |
s Freqomsed B30 1t AT60mE| 035 dEm 1 FreqOffset
™ oMz
M0 1
i
Center 2441000000 GHz Span 0 Hz 111
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 50,00 ms (1001 pts) |
s e
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CH 78 Transmission Time

CH 78 Time Interval between hops

Agilent Spectism Analyres - Swapt 5k
" 3 o & 5 NT JGH AT 06300 AM Jan 08, 2014 023520 PM Jan 08, 2004
Freq 2.480000000 GHz | Avg Type: LogPwr WA 21456 Frequency MaEliziang| Freduency
i P o Tig: Frae R I pac:
IFGain:Low Shtten: 30 48 s NENN Bhstar: 30 4B berF NHNKN
Auito Tune Tune|
MKr3 4.070 ms) Al
{ogsid _Ref 20.00 dBm 0By _Ref 20.00 dBm 3.22 dB|
Center Freq -1 2 3 Center Freq)
Lo z GHz{ll o) i 2 480000000 GHz
100
00
StartFreq s Start Freq|
s 2450000000 GHzll 32 2 480000000 GHz|
o o
X0 "
stopFreqlfl . b et StopFieg
2480000000 GHzfll 2480000000 GHz
00 i
step Span 0
s 1T i T Wil Sweep 10.00ms (1001 pts)ff CFStep
| Jasto hort ek
et “ ~ ! 4 * A | ETTHEEE] 3200 us 321 dBm
| THENE 3230ms 214.4Bm
- Freq Offset 'EENE 4070 ms 332 dBm P
’ onaff-4 o
5 0 Hz
. (1
00 T
]
Center 2480000000 GHz Span 0 Hz 12
Res BIW 1.0 MHz #VBW 1.0 MHz Sweep 50.00 ms (1001 pts) 12
husa i usa pr—
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.

10.5.

Occupied Bandwidth
Test Equipment
Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun., 2013
Spectrum Analyzer Agilent E4407B / US39440758 Jun., 2013
X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2013

Note: 1. All equipments are calibrated every one year.

2. The test instruments marked by “X” are used to measure the final test results.

Test Setup
RF Cable "
EUT D:D pectrum
Analyzer
SMA
Connecter

Limits
N/A

Test Procedure

The EUT was setup to ANSI C63.10: 2009; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

* 150Hz
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10.6.  Test Result of Occupied Bandwidth

Product : Mobile Computer
Test [tem : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK) + Large Docking(2402MHz)
Frequency Measurement Level Required Limit
Channel No. Result
(MHz) (kHz) (kHz)
00 2402 1150 -- NA
Figure Channel 00:

Agilent Spectrum Analyzer - Swept SA

il RL RF S0 Q AC SEMSE:INT ALIGH AUTO 08:25:11 AM Jan 02, 2014 F
|[Center Freq 2.402000000 GHz | Avg Type: Log-Pwr TACE[12345 6 requency
PNO: Wide Cpo Trig: Free Run THPE | IV Wiohiuichihd
IFGain:Low #Atten: 30 dB DETIP MM FN
MKr2 2.401 42 GHz Auto Tune
10 dBidiv__Ref 20.00 dBm -19.65 dBm
og
100 1 Center Freq
000 2.402000000 GHz
104 2 3 I
- ’ -16.93 dBm|
StartFreq
o 2.397000000 GHz
-40.0
0.0 —|
0.0 Stop Freq
700 2.407000000 GHz|
|Center 2.402000 GHz Span 10.00 MHZ CF Step
Res BW 100 kHz #VBW 100 kHz 1.000000 MH=
| e [ v [ Focron | Auto Man
11 N 2.402 01 GHz 1.07 dBm
N 2.401 42 GHz -19.65 dBm
3 N 240257 GHz -19.50 dBm Freq Offset
5 0 Hz
6
i
8
9
10
11
12
I
MSG STATUS
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Product : Mobile Computer

Test Item : Occupied Bandwidth Data

Test Site : No.3 OATS

Test Mode Mode 1: Transmit - 1Mbps (GFSK) + Large Docking(2441MHz)

Channel No. Fr(el\c/l;;c;;l)cy Measur(irillezr)lt Level Requ(llieﬁlziqlmlt Result
39 2441 1150 -- NA

Figure Channel 39:

Agllem Spectrum Analyzer Swept SA

RL 50 Q AC SEMSE:INT ALIGH AUTO 08:47:42 AM Jan 03, 2014 F
|\Center Freq 2 441000000 GHz | Avg Type: Log-Pur TRACE[12345 6 requency
PNO: Wide (50 Trig: Free Run THPE {141 ikt
IFGain:Low #Atten: 30 dB DET|P MR NN KN
MKr2 2.440 42 GHZ Auto Tune
10 dBiciv__Ref 20.00 dBm -17.27 dBm
0 1 Center Freq
0.0 2.441000000 GHz
R 2 3
100 . 743 dBn|
-20.0
StartFreq
0o 2.436000000 GHz
-40.0
500 a RN 1P ]
00 Stop Freq
00 2.446000000 GHz
"’: enter 2.441000 GHz Span 10.00 MHz CF Step
Res BW 100 kHz #VBW 100 kHz Sweep 1.27 ms (1001 pts) 1.000000 MHz
e 77 T T i — SR [Auto Man
1 244099 GHz 287 dBm
2 N f 244042 GHz 17.27 dBm
g N f 244157 GHz -18.156 dBm Freq Offset
5 0 Hz
6
7
]
9
10
11
12
I
IMSG STATUS
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Product : Mobile Computer

Test Item : Occupied Bandwidth Data

Test Site : No.3 OATS

Test Mode Mode 1: Transmit - 1Mbps (GFSK) + Large Docking(2480MHz)

Channel No. Fr(el\(}llg;cy Measur(irillt;l;t Level Requ(llzgizidlmlt Result
78 2480 1160 -- NA

Figure Channel 78:

Agilent Spectrum Analyzer - Swept SA

il FL RF Y SEMSEIMT ALIGH AUTO 08:54:07 &AM Jan 08, 2014
[Center Freq 2.480000000 GHz Avg Type: Log-Pwr WicE[1 23456 |  Freduency
PNO: Wide G Trig: Free Run THPE | W] Wohstchiohd
| IFGain:Low #Atten: 30 dB DET|F NN KN N
MKr2 2.479 41 GHZ Auto Tune
10 dBidiv__Ref 20.00 dBm -17.21 dBm
og
o 1 CenterFreq
0.00 2.480000000 GHz
} 2 3
100 ’ -16.53 dBm|
=200
StartFreq
o 2.475000000 GHz
-40.0
0.0 P WIS | N A W
00 Stop Freq
00 2.485000000 GHz
|Center 2.480000 GHz Span 10.00 MHz CF Step
Res BW 100 kHz #VBW 100 kHz Sweep 1.27 ms (1001 pts) 1.000000 MHz
| L O N0 G S (A |2t Man
1 N 2.480 00 GHz 3.47 dBm
2| N 2.479 41 GHz 17.21 dBm
3 N 2.480 57 GHz -16.88 dBm Freq Offset
5 0 Hz
6
7
8
9
10
1
12
I
MSG STATUS
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Product : Mobile Computer
Test [tem : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (§DPSK) + Large Docking (2402MHz)
Frequenc Measurement Level Required Limit
Channel No. d y q Result
(MHz) (kHz) (kHz)
00 2402 1390 -- NA
Figure Channel 00:
Agilent Spectrum Analyzer - Swept SA
l RL RF S0 Q AC SEMSE:INT ALIGH AUTO 09:10:30 AM Jan 02, 2014
|[Center Freq 2.402000000 GHz | Avg Type: Log-Pwr w345  Frequency
PNO: Wide Cpo Trig: Free Run THPE | IV Wiohiuichihd
IFGain:Low #Atten: 30 dB CeTP NN NN
Mkr2 2.401 30 GHZ Auto Tune
10 d8iciv__Ref 20.00 dBm -22.10 dBm
o CenterFreq
0.0 2.402000000 GHz
-10.0
3
=200 .2 -21 4F; dfm|
StartFreq
0o 2.397000000 GHz
-40.0
-50.0 |
00 StopFreq
o0 2.407000000 GHz|
|Center 2.402000 GHz Span 10.00 MHZ CF Step
Res BW 100 kHz #VBW 100 kHz Sweep 1.27 ms (1001 pts) 1.000000 MHz
| % [ v [ FNCTON ] FNC UK U Auto Man
11 N f 2.401 83 GHz -1.46 dBm
2] N f 2.401 30 GHz -22.10 dBm
3[ N f 2.402 69 GHz -21.99 dBm Freq Offset
;-,' 0Hz
3]
7
8
9
10
11
12
IMSG STATUS
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Product : Mobile Computer

Test Item : Occupied Bandwidth Data

Test Site : No.3 OATS

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

Channel No. Fr(el\c/l;;c;;l)cy Measur(irillezr)lt Level Requ(llieﬁlziqlmlt Result
39 2441 1390 -- NA

Figure Channel 39:

Agllem Spectrum Analyzer Swept SA

RL SOR  AC SEMSE:INT ALIGH AUTO 09:18:46 AM Jan 03, 2014 F
|\Center Freq 2 441000000 GHz | Avg Type: Log-Pur TRACE[12345 6 requency
PNO: Wide (50 Trig: Free Run THPE {141 ikt
IFGain:Low #Atten: 30 dB DET|P MR NN KN
MKr2 2.440 30 GHZ Auto Tune
10 dBiciv__Ref 20.00 dBm -20.61 dBm
0 Center Freq
om 2.441000000 GHz
-10.0 2 3
200 ‘ -19.51 dBm|
! StartFreq
0o 2.436000000 GHz
-40.0
-50.0 I —
00 Stop Freq
00 2.446000000 GHz
"’: enter 2.441000 GHz Span 10.00 MHz CF Step
Res BW 100 kHz #VBW 100 kHz Sweep 1.27 ms (1001 pts) 1.000000 MHz
e 77 T T Ty T ———— R [Auto Man
1 2.440 83 GHz 0.49 dBm
2 N f 2,440 30 GHz 20.61 dBm
3 N f 244169 GHz -20.47 dBm Freq Offset
5 0 Hz
6
7
]
9
10
1
12
I
IMSG STATUS
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Product : Mobile Computer
Test Item : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (8DPSK) + Large Docking(2480MHz)
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
78 2480 1380 -- NA
Figure Channel 78:

Agilent Spectrum Analyzer - Swept SA
t RL RF S0 AC SEMSEIMT] ALIGH AUTO 03:25:10 AM Jan 08, 2014

[Center Freq 2.480000000 GHz | Avg Type: Log-Pwr TReCE[12345 6 Frequency
PNO: Wide G Trig: Free Run THPE | W] Wohstchiohd
| IFGain:Low #Atten: 30 dB DET|F NN KN N
MKr2 2.479 30 GHZ Auto Tune
10dBidiv__Ref 20.00 dBm -19.60 dBm
og
100 1 Center Freq
0.00 2.480000000 GHz
0.0 2 3
- . 1587 dBm|
StartFreq
0o 2.475000000 GHz
-40.0
-50.0
0.0 Stop Freq
o0 2.485000000 GHz
|Center 2.480000 GHz Span 10.00 MHZ CF Step
Res BW 100 kHz #VBW 100 kHz Sweep 1.27 ms (1001 pts) 1.000000 MHz
| O T I ) A S (2t Man
1 N f 2.480 00 GHz 1.13 dBm
2l N f 2.47930 GHz 19.60 dBm
g N f 2.480 68 GHz 11911 dBm Freq Offset
0 Hz
2
8
9
10
11
12
I
MSG STATUS
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11. EMI Reduction Method During Compliance Testing

No modification was made during testing.
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Attachment 1: EUT Test Photographs
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Attachment 2: EUT Detailed Photographs
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