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GENERAL INFORMATION

EUT Description

Product Name

Portable Navigation Device

Trade Name RoyalTek

Model No. RN2BF

FCC ID. RCCRN2BF
Frequency Range 2402 — 2480MHz
Channel Number 79

Type of Modulation

GFSK(1Mbps)/ 7 /4DQPSK(2Mbps) / 8DPSK(3Mbps)

Antenna Type

Printed on PCB

Channel Control

Auto

Antenna Gain

Refer to the table “Antenna List”

Car Charger MFR: Len Cheng, M/N: GER-2MK
Input: DC 10.8V-30V
Output: DC 5V
Cable Out: Non-Shieled,0.9m

Power Adapter MFR: PHIHONG, M/N: PSAA05A-050

Input: AC 100-240V, 50-60Hz,13-20VA, 200mA

Output: DC 5V, 1A

Cable Out: Non-Shieled,1.8m,with one ferrite core bonded.

Antenna List

No. |Manufacturer

Part No.

Peak Gain

1 |RoyalTek

N/A

-1.88dBi in 2.4 GHz
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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:

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
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1.2.

Note:

1. This EUT is a Portable Navigation Device,The EUT Contains functions on Bluetooth ~ GPS ~ FM
Transmitter, this report for Bluetooth.

2. Atresult of pretests, Car Charger is the worst case is shown in the report.

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

shown in the report.

Operational Description

The EUT is a Portable Navigation Device ,The EUT Contains functions on Bluetooth ~

GPS ~ FM Transmitter, this report for Bluetooth. The number of the channels is 79 in

2402-2480MHz. The device adapts the frequency hopping spread spectrum modulation. The

antenna is Printed on PCB and provides diversity function to improve the receiving function.

This device provides wireless technology that revolutionizes personal connectivity. It is the

solution for the seamless integration of Bluetooth technology into personal computer enabling

short-range wireless connections between desktop/laptop computers, Bluetooth-enabled peripherals,

and portable handheld devices.

Test Mode Mode 1: Transmitter - IMbps (GFSK)

Mode 2: Transmitter - 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. |DVD PLAYER Panasonic DVD-S97 VC6GG001070R |Non-Shielded, 1.8m
2. |Notebook P.C. DELL PPT N/A Non-Shielded, 0.8m
3.  |Earphone RoyalTek N/A N/A N/A
4. |DC Power Supply |Agilent E3610A MY40009845 N/A
5. Horn Antenna Schwarbeck 9120D N/A N/A
6. |Bluetooth Testset |Anritsu MT8852A N/A N/A
7. Horn Antenna IFR N/A N/A N/A
8.  |GPS Simulator IFR GPS-101-2 264007013 Non-Shielded, 1.8m
Signal Cable Type Signal cable Description
A. |RCACable Non-Shielded, 1.8m
B. |Power Line Non-Shielded, 1.2m
C. |USB Cable Non-Shielded, 1.2m
D. |Earphone & Microphone Cable Non-Shielded, 1.2m
E. |RF Cable Shielded, 0.8m
F. RF Cable Shielded, 0.8m

1.4. Configuration of Tested System

DC Power Supply

| {4)
B Horn Antenna
| (5}
DVD PLAYER A c Notebook P.C. Il
(1) EUT 2}
Bluetooth testset
D
Horn Antenna
()
F
GPS Simulator
Earphene (8)
3}

1.5. EUT Exercise Software

(1)  Setup the EUT as shown in section 1.4

(2)  Power on the EUT.

(3)  Control EUT by the bluetooth simulator (MT8852B)
(4)  Configure the test channel and the packet type.

(5)  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 QuieTek Corporation’s Web Site : http://tw.quietek.com/modules/myalbum/

The address and introduction of QuieTek Corporation’s laboratories can be founded in our Web site :

http://www.quietek.com/

Site Description:  File on

Federal Communications Commission

FCC Engineering Laboratory
7435 Oakland Mills Road
Columbia, MD 21046
Registration Number: 92195

Accreditation on NVLAP
NVLAP Lab Code: 200533-0
Site Name: Quietek Corporation
Site Address:
Lin-Kou Shiang, Taipei,
Taiwan, R.O.C.

FC

NVLA

NVLAP Lab Code: 2005330

®

No. 5-22, Ruei-Shu Valley, Ruei-Ping Tsuen,

TEL: 886-2-8601-3788 / FAX : 886-2-8601-3789

E-Mail ; service@aquietek.com

FCC Accreditation Number: TW1014

\\\\\\‘\l |ir',-,7’//
SN

A b
Dl W

Testing Laboratory

0914
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2. Conducted Emission

2.1. Test Equipment

The following test equipment are used during the conducted emission test:

Item Instrument Manufacturer  Type No./Serial No Last Cal. Remark

1 Test Receiver R&S ESCS 30/825442/014  Feb., 2009

2 L.I.S.N. R&S ESH3-75/825562/002  Feb., 2009 EUT

3 L.I.S.N. R&S ENV4200/848411/010 Feb., 2009 Peripherals
4 Pulse Limiter R&S ESH3-72/100410 July, 2008

5 No.1 Shielded Room N/A

Note: All instruments are calibrated every one year.

2.2. Test Setup

Reference Plane

Test Receiver

: 40cm
< >

EUT
Q /I:Load '_ H\N
- Qooo L L N
LISN© }@ LISN

/. ///////</ // A
LISN
Ground Plane
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2.3. Limits
FCC Part 15 Subpart C Paragraph 15.207 (dBuV) 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.1.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 500hm 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: 2003 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, 2003; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

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

Product : Portable Navigation Device
Test Item : Conducted Emission Test
Power Line : Line 1
Test Mode Mode 1: Transmitter - 1Mbps (GFSK) (2441MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuv dB dBuv
LINE 1
Quasi-Peak
0.205 9.703 37.650 47.353 -17.076 64.429
0.349 9.650 43.340 52.990 -7.324 60.314
0.541 9.640 41.530 51.170 -4.830 56.000
0.810 9.650 38.610 48.260 -7.740 56.000
1.517 9.680 37.080 46.760 -9.240 56.000
4.084 9.700 32.600 42.300 -13.700 56.000
Average
0.205 9.703 31.770 41.473 -12.956 54.429
0.349 9.650 36.930 46.580 -3.734 50.314
0.541 9.640 34.210 43.850 -2.150 46.000
0.810 9.650 30.920 40.570 -5.430 46.000
1.517 9.680 28.900 38.580 -7.420 46.000
4.084 9.700 24.910 34.610 -11.390 46.000
Note:
1. All Reading Levels are Quasi-Peak and average value.
2." " means the worst emission level.

3. Measurement Level = Reading Level + Correct Factor

Page: 12 of 65



E4 QuieTek Report No. 093193R-RFUSP06V01

Product : Portable Navigation Device
Test Item : Conducted Emission Test
Power Line : Line 2
Test Mode Mode 1: Transmitter - 1Mbps (GFSK) (2441MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuv dB dBuv
LINE 2
Quasi-Peak
0.177 9.736 36.800 46.536 -18.693 65.229
0.365 9.651 45.760 55.411 -4.446 59.857
0.580 9.640 36.620 46.260 -9.740 56.000
0.920 9.670 35.780 45.450 -10.550 56.000
2.377 9.680 35.170 44.850 -11.150 56.000
3.904 9.700 31.820 41.520 -14.480 56.000
Average
0.177 9.736 28.150 37.886 -17.343 55.229
0.365 9.651 36.790 46.441 -3.416 49.857
0.580 9.640 25.600 35.240 -10.760 46.000
0.920 9.670 25.110 34.780 -11.220 46.000
2.377 9.680 25.040 34.720 -11.280 46.000
3.904 9.700 20.950 30.650 -15.350 46.000
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 : Portable Navigation Device
Test Item : Conducted Emission Test
Power Line : Line 1
Test Mode Mode 2: Transmitter - 3Mbps (8DPSK) (2441MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuv dB dBuv
LINE 1
Quasi-Peak
0.189 9.714 37.830 47.544 -17.342 64.886
0.377 9.650 45.440 55.090 -4.424 59.514
0.533 9.640 37.610 47.250 -8.750 56.000
0.857 9.660 37.570 47.230 -8.770 56.000
2.349 9.680 36.690 46.370 -9.630 56.000
3.810 9.700 32.790 42.490 -13.510 56.000
Average
0.189 9.714 29.510 39.224 -15.662 54.886
0.377 9.650 33.910 43.560 -5.954 49.514
0.533 9.640 27.880 37.520 -8.480 46.000
0.857 9.660 29.660 39.320 -6.680 46.000
2.349 9.680 28.290 37.970 -8.030 46.000
3.810 9.700 24.790 34.490 -11.510 46.000
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 : Portable Navigation Device
Test Item : Conducted Emission Test
Power Line : Line 2
Test Mode Mode 2: Transmitter - 3Mbps (8DPSK) (2441MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuv dB dBuv
LINE 2
Quasi-Peak
0.232 9.695 33.400 43.095 -20.562 63.657
0.373 9.650 46.140 55.790 -3.839 59.629
0.576 9.640 33.400 43.040 -12.960 56.000
0.908 9.670 36.040 45.710 -10.290 56.000
2.384 9.680 34.920 44.600 -11.400 56.000
4.150 9.700 32.570 42.270 -13.730 56.000
Average
0.232 9.695 24.270 33.965 -19.692 53.657
0.373 9.650 34.540 44.190 -5.439 49.629
0.576 9.640 23.100 32.740 -13.260 46.000
0.908 9.670 26.150 35.820 -10.180 46.000
2.384 9.680 24.710 34.390 -11.610 46.000
4.150 9.700 22.720 32.420 -13.580 46.000
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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3.1.

3.2.

3.3.

3.4.

3.5.

Peak Power Output

Test Equipment

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

Equipment Manufacturer Model No./Serial No. Last Cal.
X Power Meter Anritsu ML2495A/6K00003357 May, 2008
X Power Sensor Anritsu MA2491A/034457 May, 2008

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
EUT RF Cable Power
Eﬂ Meter
SMA
Connecter
Limit

The maximum peak power shall be less 1Watt.

Test Procedure

The EUT was setup to ANSI C63.4, 2003; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

t 1.27dB
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3.6. Test Result of Peak Power Output

Product : Portable Navigation Device

Test Item X Peak Power Output

Test Site : No.3 OATS

Test Mode Mode 1: Transmitter - 1Mbps (GFSK)
Channel No.  |Frequency (MHz)| Measurement Required Limit Result
Channel 00 2402.00 -2.72 dBm 1 Watt= 30 dBm Pass
Channel 39 2441.00 -0.19 dBm 1 Watt= 30 dBm Pass
Channel 78 2480.00 0.64 dBm 1 Watt= 30 dBm Pass
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Product : Portable Navigation Device

Test Item : Peak Power Output

Test Site : No.3 OATS

Test Mode Mode 2: Transmitter - 3Mbps (8DPSK)
Channel No.  |Frequency (MHz)| Measurement Required Limit Result
Channel 00 2402.00 1.02 dBm 1 Watt= 30 dBm Pass
Channel 39 2441.00 2.35 dBm 1 Watt= 30 dBm Pass
Channel 78 2480.00 2.81 dBm 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.

DJsite #3 (X |Bilog Antenna Schaffner Chase |CBL6112B/2673 Sep., 2008
X |Horn Antenna Schwarzbeck BBHA9120D/D305 Sep., 2008
X |Horn Antenna Schwarzbeck BBHA9170/208 Jul., 2008
X |Pre-Amplifier AGILENT 8447D/2944A09549 Sep., 2008
X |Test Receiver R&S ESCS 30/ 825442/018 Sep., 2008
X |Spectrum Analyzer Advantest R3162/91700283 Oct., 2008
X |Coaxial Cable QuieTek QTK-CABLE/ CAB5 Feb., 2009
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

Radiated Emission Below 1GHz

[FRP Dome | ﬁlm —
\ d [l

The height of broad
band antenna was

scanned from 1m to 4m.

EUT The distance between
Non-Conducted Tablg . antenna and turn table v
was 3m..
% [Fully soldered Metal Ground || To Controlleri

To Receiver

Test
Receiver
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Radiated Emission Above 1GHz

y —— R
f« 3m »

FRP Dome

The height of broad band
or Dipole Antenna was
|EUT | !

scanned from 1M to 4M.

The distance between
: antenna and turn table
: was 3M regards to the
80cm| ]

| %l To Receiver| | Pre-

Amolifier

IJ 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
Freduency uV/m @3m dBuV/m@3m
30-88 100 40
88-216 150 43.5
216-960 200 46
Above 960 500 54

Remarks: 1. RF \oltage (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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44.

4.5.

Test Procedure

The EUT was setup according to ANSI C63.4, 2003 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 C63.4:2003 on radiated
measurement.

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

Radiated emission measurements below 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 beamwidth of the antenna.
The worst radiated emission is measured on the Final Measurement.

The frequency range from 30MHz to 10th harminics is checked.

Uncertainty

I+

3.9 dB above 1GHz
3.8 dB below 1GHz

+
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4.6. Test Result of Radiated Emission

Product : Portable Navigation Device
Test Item : Harmonic Radiated Emission
Test Site : No.3 OATS
Test Mode Mode 1: Transmitter - 1Mbps (GFSK)(2402MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
Peak Detector:
4804.000 3.663 39.050 42.713 -31.287 74.000
7206.000 9.357 37.020 46.376 -27.624 74.000
9608.000 11.842 36.540 48.382 -25.618 74.000
Average
Detector:
Vertical
Peak Detector:
4804.000 3.663 39.600 43.263 -30.737 74.000
7206.000 9.357 37.260 46.616 -27.384 74.000
9608.000 11.842 37.090 48.932 -25.068 74.000
Average
Detector:

Note:
1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average
measurements as necessary.
Receiver setting (Peak Detector) : RBW:1MHz; VBW:1MHz; Span:100MHz -
Receiver setting (AVG Detector) : RBW:1MHz; VBW:10Hz; Span:20MHz -
Emission Level = Reading Level + Correct Factor.
The average measurement was not performed when the peak measured data under the limit of average
detection. If the readings given are average, peak measurement should also be supplied.

SAE B AN
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Product Portable Navigation Device
Test Item Harmonic Radiated Emission
Test Site No.3 OATS
Test Mode Mode 1: Transmitter - 1Mbps (GFSK)(2441MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuVv/m dB dBuVv/m
Horizontal
Peak Detector:
4882.000 3.921 38.340 42.261 -31.739 74.000
7323.000 9.657 38.940 48.597 -25.403 74.000
9764.000 11.798 38.630 50.428 -23.572 74.000
Average
Detector:
Vertical
Peak Detector:
4882.000 3.921 39.480 43.401 -30.599 74.000
7323.000 9.657 38.760 48.417 -25.583 74.000
9764.000 11.798 39.410 51.208 -22.792 74.000
Average
Detector:

Note:

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

measurements as necessary.

o M D

Receiver setting (Peak Detector) : RBW:1MHz; VBW:1MHz; Span:100MHz -

Receiver setting (AVG Detector) : RBW:1MHz; VBW:10Hz; Span:20MHz -

Emission Level = Reading Level + Correct Factor.

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

detection. If the readings given are average, peak measurement should also be supplied.
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Product Portable Navigation Device
Test Item Harmonic Radiated Emission
Test Site No.3 OATS
Test Mode Mode 1: Transmitter - 1Mbps (GFSK)(2480MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuVv/m dB dBuVv/m
Horizontal
Peak Detector:
4960.000 4.197 38.310 42.506 -31.494 74.000
7440.000 9.951 37.450 47.401 -26.599 74.000
9920.000 11.856 37.680 49.536 -24.464 74.000
Average
Detector:
Vertical
Peak Detector:
4960.000 4.197 37.630 41.826 -32.174 74.000
7440.000 9.951 38.040 47.991 -26.009 74.000
9920.000 11.856 38.490 50.346 -23.654 74.000
Average
Detector:

Note:

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

a s WD

Receiver setting (Peak Detector) : RBW:1MHz; VBW:1MHz; Span:100MHz -

Receiver setting (AVG Detector) : RBW:1MHz; VBW:10Hz; Span:20MHz -

Emission Level = Reading Level + Correct Factor.

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

detection. If the readings given are average, peak measurement should also be supplied.
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Product . Portable Navigation Device
Test Item : Harmonic Radiated Emission
Test Site : No.3 OATS
Test Mode Mode 2: Transmitter - 3Mbps (8DPSK)(2402MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuVv/m dB dBuVv/m
Horizontal
Peak Detector:
4804.000 3.663 38.970 42.633 -31.367 74.000
7206.000 9.357 37.000 46.356 -27.644 74.000
9608.000 11.842 36.690 48.532 -25.468 74.000
Average
Detector:
Vertical
Peak Detector:
4804.000 3.663 39.400 43.063 -30.937 74.000
7206.000 9.357 38.220 47.576 -26.424 74.000
9608.000 11.842 36.280 48.122 -25.878 74.000
Average
Detector:

Note:
1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average
measurements as necessary.
Receiver setting (Peak Detector) : RBW:1MHz; VBW:1MHz; Span:100MHz -
Receiver setting (AVG Detector) : RBW:1MHz; VBW:10Hz; Span:20MHz -
Emission Level = Reading Level + Correct Factor.
The average measurement was not performed when the peak measured data under the limit of average
detection. If the readings given are average, peak measurement should also be supplied.

a LN
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Product : Portable Navigation Device
Test Item X Harmonic Radiated Emission
Test Site : No.3 OATS
Test Mode Mode 2: Transmitter - 3Mbps (8DPSK) (2441MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuVv/m dB dBuVv/m
Horizontal
Peak Detector:
4882.000 3.921 38.530 42.451 -31.549 74.000
7323.000 9.657 38.890 48.547 -25.453 74.000
9764.000 11.798 37.720 49.518 -24.482 74.000
Average
Detector:
Vertical
Peak Detector:
4882.000 3.921 40.370 44.291 -29.709 74.000
7323.000 9.657 38.250 47.907 -26.093 74.000
9764.000 11.798 37.800 49.598 -24.402 74.000
Average
Detector:

Note:
1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average
measurements as necessary.
Receiver setting (Peak Detector) : RBW:1MHz; VBW:1MHz; Span:100MHz -
Receiver setting (AVG Detector) : RBW:1MHz; VBW:10Hz; Span:20MHz -
Emission Level = Reading Level + Correct Factor.

o M D

The average measurement was not performed when the peak measured data under the limit of average
detection. If the readings given are average, peak measurement should also be supplied.
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Product : Portable Navigation Device
Test Item : Harmonic Radiated Emission
Test Site : No.3 OATS
Test Mode Mode 2: Transmitter - 3Mbps (8DPSK) (2480MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuVv/m dB dBuVv/m
Horizontal
Peak Detector:
4960.000 4.197 37.920 42.116 -31.884 74.000
7440.000 9.951 37.860 47.811 -26.189 74.000
9920.000 11.856 37.790 49.646 -24.354 74.000
Average
Detector:
Vertical
Peak Detector:
4960.000 4.197 38.520 42.716 -31.284 74.000
7440.000 9.951 38.890 48.841 -25.159 74.000
9920.000 11.856 37.670 49.526 -24.474 74.000
Average
Detector:

Note:
1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average
measurements as necessary.
Receiver setting (Peak Detector) : RBW:1MHz; VBW:1MHz; Span:100MHz -
Receiver setting (AVG Detector) : RBW:1MHz; VBW:10Hz; Span:20MHz -
Emission Level = Reading Level + Correct Factor.
The average measurement was not performed when the peak measured data under the limit of average
detection. If the readings given are average, peak measurement should also be supplied.

a s WD
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Product : Portable Navigation Device

Test Item : General Radiated Emission

Test Site : No.3 OATS

Test Mode Mode 1: Transmitter - 1Mbps (GFSK)(2441MHz)

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

200.720 -10.004 42.577 32.573 -10.927 43.500
350.100 -1.345 37.140 35.795 -10.205 46.000
458.740 3.157 35.125 38.282 -7.718 46.000
575.140 2.788 34.805 37.593 -8.407 46.000
718.700 3.662 32.496 36.158 -9.842 46.000
881.660 6.584 29.537 36.121 -9.879 46.000
Vertical
200.720 -5.834 40.456 34.622 -8.878 43.500
379.200 0.616 33.109 33.725 -12.275 46.000
542.160 1.633 30.781 32.414 -13.586 46.000
604.240 1.964 32.500 34.465 -11.535 46.000
685.720 2.131 30.441 32.572 -13.428 46.000
883.600 1.151 33.932 35.083 -10.917 46.000

Note:
1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average
measurements as necessary.
“ " means the worst emission level.
Measurement Level = Reading Level + Correct Factor.
4. The radiated emissions below 1GHz of the lowest, middle, highest frequency are pretested. Only the
worst case is shown on the report.
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Product : Portable Navigation Device

Test Item : General Radiated Emission

Test Site : No.3 OATS

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

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

208.480 -10.591 39.048 28.457 -15.043 43.500
385.020 0.902 34.023 34.925 -11.075 46.000
546.040 4.164 33.267 37.431 -8.569 46.000
712.880 3.646 33.416 37.063 -8.937 46.000
883.600 6.391 25.836 32.227 -13.773 46.000
986.420 8.024 32.735 40.759 -13.241 54.000
Vertical
200.720 -5.834 37.977 32.143 -11.357 43.500
379.200 0.616 33.037 33.653 -12.347 46.000
538.280 1.774 29.530 31.304 -14.696 46.000
604.240 1.964 32.887 34.852 -11.148 46.000
687.660 2.166 32.288 34.455 -11.545 46.000
885.540 1.109 35.992 37.101 -8.899 46.000

Note:
1.  All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average
measurements as necessary.
“ " means the worst emission level.
Measurement Level = Reading Level + Correct Factor.
The radiated emissions below 1GHz of the lowest, middle, highest frequency are pretested. Only the

worst case is shown on the report.
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5.

5.1.

5.2.

5.3.

5.4.

5.5.

RF Antenna Conducted Test

Test Equipment

Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 / 100339 Jun, 2008
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2008

X Spectrum Analyzer Agilent N9010A / MY 48030495 Apr., 2009

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 Spect
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 C63.4, 2003; 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 : Portable Navigation Device

Test Item X RF Antenna Conducted Test

Test Site : No.3 OATS

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

Figure Channel 00: 30MHz-25GHz

HEl Agilent Spectrum Analyzer - Swept SA
XI S0Q |

| AC | SEMNSE:INT| | ALIGNAUTO |08:21:25 PM Mar 23, 2009

L |
[Display Line -22.93 dBm [ Avg Type: Log-Pwr TRACE[1 23456 Save As..
Input: RE__PHO: Fast o 17i9: Free Run TYPE M ks
IFGain:Low #Atten: 20 4B DETIF NMNNN
Mkr1 2.402 GHz Sawe
10 dBidiv Ref 10.00 dBm -2.929 dBm
og
1 File/Folder
0.00 List|
100
File name:
20 2293 do|
-30.0
Save As
400 type:
e & Up One
Levelj
-60.0 WW
bt W
S pr? gy gy WA » Create New
A v J
Folder|
-80.0
Start 30 MHz Stop 25.00 GHz paalicel
#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.30 s {1001 pts) ‘
IMSG STATUS
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Product : Portable Navigation Device

Test Item : RF Antenna Conducted Test

Test Site : No.3 OATS

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

Figure Channel 39: 30MHz-25GHz

HEl Agilent Spectrum Analyzer - Swept SA

LI son | | | AC | SEMSEINT] | ALIGMAUTD 082032 PMMar23, 2000 [ .
[Display Line -21.05 dBm ] Avg Type: Log-Pwr TRaCE[1 23456 Save As..
Input: RE__PHO: Fast o 17ig: Free Run TYPE M ks
IFGain:Low #Atten: 20 4B DETIF NMNNN
Mkr1 2.452 GHz BanE
EggBIdiv Ref 10.00 dBm -1.054 dBm
1 File/Folder|
H List
Bhilli}
File name:
200 1,05 o
300
Save As
400 type:
500 & Up One
evel
= Level]
-B0.0 WMW
700 WVJJJ‘L“M‘\#W.JWMMH.{MN %M*"‘U‘WWM »Create New
Folder|
0.0
Cancel
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.30 s {1001 pts) ‘
IMSG STATUS
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Product
Test Item
Test Site
Test Mode

Portable Navigation Device
RF Antenna Conducted Test
No.3 OATS

Mode 1: Transmitter - 1Mbps (GFSK)

Figure Channel 78:

30MHz-25GHz

T Agilent Spectrum Analyzer - Swept SA

X s08

| | | AC | SEMSEINT| | ALIGMAUTO |02:22:22PMMar23, 20090 [ _ |
ﬁisphy Line -20.56 dBm Avg Type: Log-Pwr TRACE|1 23456 Save As..
Input: RF _PNO: Fast (0 1rig:Free Run [ i
IFGain:Low ~ HAtten: 20 dB Brgt HH NI
Mkr1 2.477 GHz Eae
{ggeidiv__Ref 10.00 dBm -0.555 dBm
1 File/Folder|
oo List|
.00
File name:
200 20 56 dim)
00
Save As
-40.0 type:
500 & Up One
Levelj
500 W’MW
MWWJIMMW
700 b P, . MAAAM"WW 1 Create New
T e ey L j
Folder|
a0
Cancel
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VYBW 1.0 MHz Sweep 2.30 s (1001 pts) ‘
IMSG STATUS
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Product : Portable Navigation Device

Test Item : RF Antenna Conducted Test

Test Site : No.3 OATS

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

Figure Channel 00: 30MHz-25GHz

T Agilent Spectrum Analyzer - Swept SA

:{—' s0Q | | | AC | SEMSEINT| | ALIGMAUTO |02:25:33PMMar23, 2009 [ |
Display Line -25.33 dBm Avg Type: Log-Pwr TRACE[L 23 45 6 Save As...
Input: RE__PNO: Fast (0 1rig:Free Run [l 25 itk
IFGain:Low #Atten: 20 dB DET|P NN NN
Mkr1 2.402 GHz Save
19 gBidiv_Ref 10.00 dBm -5.344 dBm
File/Folder|
o 1 List
-10.0
File name:
-20.0
-25.33 dbm)|
-30.0
Save As
-40.0 type:
50.0 & Up One
| Levelj
an WW
gt
700 LIS WWW j Create New|
Folder|
-80.0
Cancel
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VYBW 1.0 MHz Sweep 2.30 s (1001 pts) ‘
IMSG STATUS
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Product : Portable Navigation Device

Test Item : RF Antenna Conducted Test

Test Site : No.3 OATS

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

Figure Channel 39: 30MHz-25GHz

HEl Agilent Spectrum Analyzer - Swept SA

LI son | | | AC | SEMSEINT] | ALIGMAUTD 082433 PMMar23, 2000 [ .
[Display Line -26.45 dBm ] Avg Type: Log-Pwr T[T 23456 Save As..
Input: RE__PHO: Fast o 17ig: Free Run TYPE M ks
IFGain:Low #Atten: 20 4B DETIF NMNNN
Mkr1 2.452 GHz BanE
EggBIdiv Ref 10.00 dBm -6.452 dBm
File/Folder|
H ¢ List
-10.0
File name:
-20.0
-26.45 dbm)|
-30.0
Save As
400 type:
500 & Up One
=4 Level|
-60.0 "W.V
Wm.uﬂ"ww
700 W"""ﬁw M"““"""’ M it s » Create New
Folder|
-80.0
Cancel
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #/BW 1.0 MHz Sweep 2.30 s {1001 pts) |
IMSG STATUS
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Product : Portable Navigation Device

Test Item : RF Antenna Conducted Test

Test Site : No.3 OATS

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

Figure Channel 78: 30MHz-25GHz

T Agilent Spectrum Analyzer - Swept SA

LI soe | | | AC | SEMNSEINT] | ALIGMAUTO 02342 PMMar23, 2000 [
[Display Line -25.78 dBm ) Avg Type: Log-Pwr TRACE[T 3456 Save As..
Input: RE__PNO: Fast (0 1rig:Free Run TYPE M ks
IFGain:Low #Atten: 20 dB DET|P NN NN
Mkr1 2.477 GHz Save
10 dBidiv Ref 10.00 dBm -5.778 dBm
File/Folder|
m 1 List
Bl
File name:
200
-25 76 obm|
300
Save As
-40.0 type:
0.0 S Up One
Level]
0.0 W
700 11-5__4*'] w,, Wﬁﬂm‘%\,‘.%ﬁ\‘}!ﬂ"‘"'“ M.MW ereate New!
Folder|
Eili)
Cancel
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.30 s {1001 pts) |
IMSG STATUS
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6. Band Edge

6.1. Test Equipment

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

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

XISite #3 |X  |Bilog Antenna Schaffner Chase |CBL6112B/2673 Sep., 2008
X |Pre-Amplifier HP 8447D/2944A09549 Sep., 2008
X |Test Receiver R&S ESCS 30/ 825442/018 Sep., 2008
X |Spectrum Analyzer  |Agilent E4407B / US39440758 May, 2008
X |Coaxial Cable QuieTek QTK-CABLE/ CAB5 Feb., 2009
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.

6.2. Test Setup

RF Radiated Measurement:

Above 1GHz
le N
€ 3m
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. —
80cm| ! P
: o) O
| %l To Receiver|__| Pre-
Amoplifier

I I
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6.3. 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)).

6.4. 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
C63.4:2003 on radiated measurement.

The bandwidth below 1GHz setting on the field strength meter is 120 kHz, above 1GHz are 1 MHz.
The EUT was setup to ANSI C63.4, 2003; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

6.5. Uncertainty

3.9 dB above 1GHz
3.8 dB below 1GHz

I+

I+
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6.6. Test Result of Band Edge

Product : Portable Navigation Device
Test Item X Band Edge
Test Site ; No0.3 OATS
Test Mode Mode 1: Transmitter - 1Mbps (GFSK)

RF Radiated Measurement (Horizontal):

Channel No Frequency | Correct Factor | Reading Level |[Emission Level| Peak Limit | Average Limit Result

"| (MHz) (dB) (dBuV) (dBuV/m) | (dBuV/m) | (dBuV/m)
00 (Peak) 2375.800 -2.444 40.337 37.893 74.00 54.00 Pass
Figure Channel 00: Horizontal (Peak)

11010

1000-
o0.0
0.0 /_\
70.0-] I N
0.0

500

LevelidBu¥im)

4010 —|

300

200 -

100

00—
2375 000 2380 000 2285 000 2300 000 2305 000

2400 000 2405 000 2410.000 2415000 2420 000
Frequency (MHz)

Note: RBW=1MHz, VBW=1MHz, Sweep=500ms

2425 000

Page: 39 of 65




[ QuieTek

Report No. 093193R-RFUSP0O6V01

Product : Portable Navigation Device
Test Item : Band Edge
Test Site : No.3 OATS
Test Mode Mode 1: Transmitter - 1Mbps (GFSK)
RF Radiated Measurement (Vertical):
channel No Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Average Limit Result
| (MH2) (dB) (dBuV) (dBuV/m) | (dBuV/m) | (dBuV/m)
00 (Peak) 2376.100 -2.442 48.061 45.618 74.00 54.00 Pass
Figure Channel 00: Vertical (Peak)
0.0 /ff \\'\
E 500
2375000 2380 000 2385000 2390 000 2395 000 qug:giuggm 2405 000 2410000 3415000 2420 000 3425 000

Note: RBW=1MHz, VBW=1MHz, Sweep=500ms
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Product : Portable Navigation Device
Test Item : Band Edge
Test Site : No.3 OATS
Test Mode Mode 1: Transmitter - 1Mbps (GFSK)
RF Radiated Measurement (Horizontal):
Channel No Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Average Limit Result
"| (MHz) (dB) (dBuV) (dBuV/m) | (dBuV/m) | (dBuV/m)
78 (Peak) 2483.500 -1.937 57.560 55.623 74.00 54.00 Pass
78 (Average) | 2483.500 -1.937 41.811 39.874 74.00 54.00 Pass
Figure Channel 78: Horizontal (Peak)

10010 —,

90.0 -

a0.0 | /\

700 I N
60.0 \.1
500

40.0 - w

200

Level{dBuVin)

2010 —|

100

0o-|

2458 500" 2465 000 3470000 2475 000 3480000 2485 000 2490 000 2495 000 2500 000 2505000 2508500
Frequency (MHz)
Note: RBW=1MHz, VBW=1MHz, Sweep=500ms
Figure Channel 78: Horizontal (Average)
a0.0—
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700
600
& 500 f \
=
&
Z 400-
g
3
200
200
100
ool
2458 500" 2465 000 2470000 2475 000 2480000 2485 000 2490 000 2495 000 2500000 2505000 2508 500
Frequency (MHz)

Note: RBW=1MHz, VBW=10Hz, Sweep=5s
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Product : Portable Navigation Device

Test Item X Band Edge

Test Site : No.3 OATS

Test Mode Mode 1: Transmitter - 1Mbps (GFSK)
RF Radiated Measurement (Vertical):
channel No Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Average Limit Result

| (MHz) (dB) (dBuv) (dBuVv/m) | (dBuVv/m) | (dBuV/m)

78 (Peak) 2483.500 -1.937 68.911 66.974 74.00 54.00 Pass
78 (Average) | 2483.500 -1.937 47.239 45.302 74.00 54.00 Pass
Figure Channel 78: Vertical (Peak)

100.0 -

90.0
80.0 -

700

60.0
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A40.0

300

2010 —|

100

00|

2458 500" 2465 000 2470000 2475 000 2480000 2485 000 2490 000 2495 000 2500000 2505000 2508 500
Frequency (MHz)
Note: RBW=1MHz, VBW=1MHz, Sweep=500ms
Figure Channel 78: Vertical (Average)
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700
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=
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Z 400-
g
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100
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Note: RBW=1MHz, VBW=10Hz, Sweep=5s
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Product : Portable Navigation Device

Test Item X Band Edge

Test Site : No.3 OATS

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

RF Radiated Measurement (Horizontal):

Channel No Frequency | Correct Factor | Reading Level |[Emission Level| Peak Limit | Average Limit Result
"| (MHz) (dB) (dBuV) (dBuV/m) | (dBuV/m) | (dBuV/m)

00 (Peak) 2376.000 -2.442 39.900 37.457 74.00 54.00 Pass

Figure Channel 00: Horizontal (Peak)
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90.0
80.0 /’\
700 ! \
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4010 —|

300

200 -

100 |

ool
2375000 2380 000 2385000 2390 000 2395 000 2400 000 2405 000
Frequency (MHz)

Note: RBW=1MHz, VBW=1MHz, Sweep=500ms

2410.000 2415000 2420 000 2425 nan
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Product : Portable Navigation Device
Test Item : Band Edge
Test Site : No.3 OATS
Test Mode Mode 2: Transmitter - 3Mbps (8DPSK)
RF Radiated Measurement (Vertical):
channel No Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Average Limit Result
| (MH2) (dB) (dBuV) (dBuV/m) | (dBuV/m) | (dBuV/m)
00 (Peak) 2375.900 -2.444 46.638 44.195 74.00 54.00 Pass
Figure Channel 00: Vertical (Peak)
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Frequency (MHz)

Note: RBW=1MHz, VBW=1MHz, Sweep=500ms
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Page: 44 of 65




[ QuieTek

Report No. 093193R-RFUSP0O6V01

Product : Portable Navigation Device

Test Item : Band Edge

Test Site : No.3 OATS

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

RF Radiated Measurement (Horizontal):

channel No Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Average Limit Result
| ) (dB) (dBUV) (dBuv/m) | (dBuv/im) | (@Buv/m) | U
78 (Peak) 2483.500 -1.937 56.508 54571 74.00 54.00 Pass
78 (Average) | 2483.500 -1.937 35.885 33.948 74.00 54.00 Pass
Figure Channel 78: Horizontal (Peak)

100.0 -

Q0.0

80.0 - /\

700 |'( ]\
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Frequency (MHz)
Note: RBW=1MHz, VBW=1MHz, Sweep=500ms
Figure Channel 78: Horizontal (Average)
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Note: RBW=1MHz, VBW=10Hz, Sweep=5s
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Product Portable Navigation Device
Test Item Band Edge
Test Site No.3 OATS
Test Mode Mode 2: Transmitter - 3Mbps (8DPSK)
RF Radiated Measurement (Vertical):
channel No Frequency | Correct Factor | Reading Level |[Emission Level| Peak Limit | Average Limit Result
| (MHz) (dB) (dBuV) (dBuv/m) | (dBuV/m) | (dBuV/m)
78 (Peak) 2483.500 -1.937 67.252 65.315 74.00 54.00 Pass
78 (Average) | 2483.500 -1.937 36.619 34.682 74.00 54.00 Pass

Figure Channel 78:

100.0 -
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Note: RBW=1MHz, VBW=1MHz, Sweep=500ms
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Figure Channel 78:
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Note: RBW=1MHz, VBW=10Hz, Sweep=5s
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7.1.

7.2.

7.3.

7.4.

7.5.

Channel Number

Test Equipment

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

Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 / 100339 Jun, 2008
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2008

X Spectrum Analyzer Agilent N9010A / MY 48030495 Apr., 2009

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 Spect
EUT pectrum
I 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 C63.4, 2003; 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 : Portable Navigation Device
Test Item : Channel Number
Test Site : No.3 OATS

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

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

2401-2442 MHz

T Agilent Spectrum Analyzer  Swopt SA

""" AR | PM Mar 33, 20019

f : == Ton — Save As...
IMarker 2 2.441DDI::'E.|F:::FW ?nl:!:z'_m - l::tf";; :’;" :\r;l J.!.':i %gnﬁ:r I_'_Igé . i ::w
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S I IR I N A I AT . Level
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N1t 2441 000 GHz 0.708 dBm
3
7 Create New|
4
2 g Folder]
:
9
10 Cancel
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2442-2480 MHz
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LLALLELL P e ), 2
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W Galnel e #artan: 20 dE miP NNNNN
Mkr1 2.442 00 GHz] Save
10 didiv__Ref 10.00 dBm -1.062 dBm
Log V2
o 1T i 1 n F Flle/Folder|
_m‘ﬂﬂm AnnAAARARARN TAAARAARTARTAANARAN el
NI EENEARIEA AR AR I ERIAARIBAARIIAR RILAR! is
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-y k
-y Flle name:
<00 ‘u
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0.0 Save As
00 type:
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4 ereaie New!
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7
2
Ig Cancel!
11
12
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Product Portable Navigation Device
Test Item Channel Number
Test Site No.3 OATS
Test Mode Mode 2: Transmitter - 3Mbps (8DPSK)
Frequency Range Measurement Required Limit Result
(MHz) (Hopping Channel) (Hopping Channel)
2402 ~ 2480 79 >75 Pass

T Aptiant Spactrom Analyrar - Swapt SA

2401-2442 MHz

0% L LICHALUTO 07:40:54 PM M 20, 2009
arker 2 2.441000000000 GHz [ Avg Type: Log-Pur Ml caies|  Saveds.
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: — ¢
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A
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- Save As|
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2
]
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8.

8.1.

8.2.

8.3.

8.4.

8.5.

Channel Separation

Test Equipment

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

Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 / 100339 Jun, 2008
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2008

X Spectrum Analyzer Agilent N9010A / MY 48030495 Apr., 2009

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 Spect
EUT pectrum
I Analyzer
SMA
Connecter
Limit

Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum
of 25 kHz or the 2/3*(20 dB bandwidth) of the hopping channel, whichever is greater.

Test Procedure

The EUT was setup to ANSI C63.4, 2003; 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
Test Item
Test Site
Test Mode

Channel Separation
No.3 OATS

Portable Navigation Device

Mode 1: Transmitter - 1Mbps (GFSK)

Measurement Level
(kHz)

Frequency
(MHz)

Limit
(kHz)

Limit of (2/3)*20dB
Bandwidth (kHz)

Result

2402 1000

>25 kHz

806.7

Pass

2441 1000

>25 kHz

780.0

Pass

2480 1000

>25 kHz

773.3

Pass

Channel 00 2402MHz

Channel 39 2441MHz
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= : o = e n n
arker 2 2403000000000 GHz Kog Typa: Logur FAVE AR arker 2 Z.442000000000 GHz vg Typa: Lo .| SeveAs.
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Product
Test Item
Test Site
Test Mode

Portable Navigation Device

Channel Separation
No.3 OATS

Mode 2: Transmitter - 3Mbps (8DPSK)

Frequency Measurement Level| Limit Limit of (2/3)*20dB Result
esu
(MHz) (kHz) (kHz) Bandwidth (kHz)
2402 1000 >25 kHz 933.3 Pass
2441 1000 >25 kHz 940.0 Pass
2480 1000 >25 kHz 933.3 Pass
Channel 00 2402MHz Channel 39 2441MHz
arker 2 2- i Il RF gl':.zF-l [ . ) o ‘:::IHI:‘F;’ l*r"n; i e Sl arker 2 2“" Il RF gl':.zF-l [ . ) o ':::lHI:r;’ l*r"n; . Sl
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9. Dwell Time

9.1. Test Equipment

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

Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 / 100339 Jun, 2008
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2008

X Spectrum Analyzer Agilent N9010A / MY 48030495 Apr., 2009

Note: 1. All equipments are calibrated every one year.
2. The test instruments marked by “X” are used to measure the final test results.

9.2. Test Setup

RF Cable Spect
EUT D:D pectrum
Analyzer
SMA
Connecter

9.3. 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.

9.4. Test Procedure

The EUT was setup to ANSI C63.4, 2003; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

9.5. Uncertainty

T 25msec
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9.6.

Test Result of Dwell Time

Product : Portable Navigation Device
Test Item : Dwell Time
Test Site : No.3 OATS

Test Mode Mode 1: Transmitter - 1Mbps (GFSK) (Channel 00,39,78 —DH5)

Ti lot
Channel | Frequency I:ZE sﬂ? Hopping of | Sweep time Duty cvele Dwell Time Limit Result
No. (MHz) (mg) Number (ms) yey (Sec) (Sec)
00 2402 2.850 13.0 50.0 0.74 0.296 0.4 Pass
39 2441 2.850 13.0 50.0 0.74 0.296 0.4 Pass
78 2480 2.850 13.0 50.0 0.74 0.296 0.4 Pass

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

T AT SENSENT| ALINAUTO LL2GTT M 2000 - T AT SENSEINT)| ALINAUTO L3 L L7 2000 -
arker 2 A 3.70000 ms furg Type: Log Par i Have As.. arker 2 A 3.70000 ms freg Type: Log Por macfizaans|  SaEAS.
Input: AT U0 Faa —a— 1T Wid20 Ll Input: AT U0 Faa —a— 1T Wid20 "
IMCaincLwer Actan: 10 48 e At I Cosime Lo Artan: 10 45 [ S
AMKr2 3.700 ms| Save AMKr2 3.700 ms| Save
J0uShEe_Ref 0.00 dBm -33.42 dB Jo gt Ref 000 dBm -28.46 dB
e File/Folder] =2 File/Folder]
aw Listg =+ List}
00 - 00
an . a2 an o142
M M i B y 1
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&0.0 383 | &0.0 oy | { J 1 |
- L ' Y I A R U J Wl W W W cavershon| ¥ ’ L L | Lol I e Suve As
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D S S I R A - e v o o I A I S M | Level
dnz 1|t B50.0 s | A} 7. :Idnz 1|t B50.0 s | A} 62248
az |1 |t &y 3700 ma | [A) 3342 OB az 1|t & 3700 ma | [A) I2AS IS
3 F (1|t GG ms. 4110 dBm )cm New| 3 F (1]t GG ms. 4472 3Bm )cm New|
Folder] Folder|
10 Canceld 10 Cancel
11 11
12 12

CH 78 2480MHz Dwell Time

arker 24 3.70000 ms e m‘ Feg Typa: Lagar Save A
i | Atten: 10 48 IL
AMKr2 3.700 ms| Save
3 omiee Ref 0.00 dBm -25.71 dB|
! Flle/Folder|
List}
.
"w J
- b
. i > el e i b L Save As
Ei] type:
Center 2480000000 GHz Span 0 Hz
Res BW 1.0 MHz VEW 1.0 MHz Sweep 50.00ms (1001 pts)| 4  UupoOne
O T I I - Level
SE00us () 76 gE
ST0mel(A)  Z57igs
3L F |1]¢ 3650 me: 4227 JBm. Create New|
1 2
s Folder]
&
1 Cancel
1
b

report.

Note:The dwell times of the packet type of DH1, DH3, and DH5 are tested. Only the worst case is shown on the
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Product Portable Navigation Device

Test Item Dwell Time

Test Site No.3 OATS

Test Mode Mode 2: Transmitter - 3Mbps (8DPSK) (Channel 00,39,78 —DH5)

Channel | Frequency Time slot Hopping of | Sweep time Dwell Time Limit
| h D | Resul

No. (MHz) (i:g)t Number (ms) uty cycle (Sec) (Sec) esult
00 2402 2.90 13 50 0.75 0.302 0.4 Pass
39 2441 2.90 13 50 0.75 0.302 0.4 Pass
78 2480 2.90 13 50 0.75 0.302 0.4 Pass

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

CH 00 2402M

Hz Dwell Time

CH 39 2441MHz Dwell Time

e —— T ——
= : % = % e
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maif mi‘k — i Ty = W W &
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0 2 ) eVl | D i e I — ° Level
Pl 10t Al P
Hﬁ HHE PR a FREEIT 457400
SF s S08dEm Croato Newf—S—E 11t N YV =T CroateNew
: 2T ot s 2T ot
3 Cancell Caneel
1 1
b b

CH 78 2480MHz Dwell Time

0 LG

v
11
1

arker 2 A 3.70000 ms Save A
Inpt: AT M- Tmg —a— Trig-Line
WM Caai Agtan: 10 48
Bave|

jo0usxRef 0.00 dBm

0 FlleiFolder]
20 1 List]
00— B IS [ e e L
an
500 Fila name;
50

2R3 | ] L L L L
-l WS W . N
<2 | ’ [ o " r L Save As|
type:
I |

Center 2480000000 GHz Epan 0 Hz

Res BW 1.0 MHz VEW 1.0 MHz Sweep SU.00MS (1001 pis)| & UpoOne
I_-_—ﬁ' - Level

A1 A 2700 ma| (A} Jgggsa

3| F (1|t B60.0 p3| 2001 dBm Create New]

H ate

g ) Folder|

Fi

8

9

10 Cancel|

2

report.

Note:The dwell times of the packet type of DH1, DH3, and DH5 are tested. Only the worst case is shown on the
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10. Occupied Bandwidth

10.1.  Test Equipment

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

Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 / 100339 Jun, 2008
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2008

X Spectrum Analyzer Agilent N9010A / MY 48030495 Apr., 2009

Note: 1. All equipments are calibrated every one year.
2. The test instruments marked by “X” are used to measure the final test results.

10.2.  Test Setup

RF Cable Spect
EUT D:D pectrum
Analyzer
SMA
Connecter

10.3. Limits
N/A

10.4. Test Procedure

The EUT was setup to ANSI C63.4, 2003; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

10.5.  Uncertainty

* 150Hz
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10.6.  Test Result of Occupied Bandwidth
Product Portable Navigation Device
Test Item Occupied Bandwidth Data
Test Site No0.3 OATS
Test Mode Mode 1: Transmitter - 1Mbps (GFSK)(2402MHz)
Frequency Measurement Level Required Limit
Channel No. (MH2) (KH2) (KH2) Result
00 2402 1210 - NA

Figure Channel 00:

Il Agilent Spectrum Analyzer - Swept SA

Z’:’T 50% | | AC | SENSEIINT| ALIGNAUTO |07:07:16 PM Mar 23, 2009
Video BW 100 kHz Avg Type: Log-Pwr TRACE[L 234506 Save As...
5 7 T Trig:Free Run Avg|Hold:>100/100 TYPE | W] Wikt
npu: RE - PHO:Past L iatten: 20 4B EEgm NN
Mkr1 2.402 12 GHz Saye
19 dBidiv Ref 10.00 dBm -2.052 dBm
1 File/Folder|
o List
-10.0 (
j \ File name:
200 20.00 dB
— —
/ \ 1.21|MHz
-30.0
/} \\ save As
-40.0 / \ type:
0.0 W \f\, IS Up One
Level]
00 M[\v /\1/]/\, Mr q.f"\wm M
700 g™ M\N 9 Create New
Folder|
-80.0
Center 2.40200 GHz Span 20.00 MHz il
#Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) ‘
IMSG STATUS
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Product : Portable Navigation Device
Test Item : Occupied Bandwidth Data
Test Site ; No.3 OATS
Test Mode Mode 1: Transmitter - 1Mbps (GFSK)(2441MHz)
Frequenc Measurement Level Required Limit
Channel No. (I\C/llHZ) y (KH2) d (KH2) Result
39 2441 1170 - NA

Figure Channel 39:

T Agilent Spectrum Analyzer - Swept SA
Lxi 500 | | | AL | SEMSEINT|

ALIGMAUTO |07:08:17 PM Mar 23, 2009

L)
Marker 1 2.441140000000 GHz | Avg Type: Log-Pwr TRACE[T 23456 Save As...
Input: RF PHO: Fast Cp0 Trig: Free Run Avg[Hold: 561100 TYPE | Wittt
IFGain:Low #Atten: 20 dB DETIP NN NN
Mkr1 2.441 14 GHz Baue
10 dBidiv Ref 10.00 dBm -0.221 dBm
%1 File/Folder
List

0.00 {

100 J\
/ \ -20.00 dB File name:

200 i %
{ \ 1.17|MHz

-30.0
(‘} \\ Save As
-40.0 type:

50.0 1 / k‘ "y
P A A P &
Ay MM_

0.0 s Create New|
J Folder|

-80.0

Center 2.44100 GHz Span 20.00 MHz e

#Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) |

IMSG STATUS
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Product : Portable Navigation Device
Test Item : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode  : Mode 1: Transmitter - 1Mbps (GFSK)(2480MHz)
Frequenc Measurement Level Required Limit
Channel No. ('3”_'2) Y (kH2) g (kHz2) Result
78 2480 1160 - NA

Figure Channel 78:

Il Agilent Spectrum Analyzer - Swept SA
i S0Q | | | AC | SEMNSE:INT| | ALIGHNAUTD |07:09:13 PM Mar 23, 2009

X
Marker 1 2.480140000000 GHz | Avg Type: Log-Pwr ks e s e

Save As...

Input: R PHO: Fast O Trig: Free Run Avg|Hold: 351100

IFGain:Low #Atten: 20 dB DETIP NN NNN

Mkr1 2.480 14 GHz Save

Et(!)gBIdiv Ref 10.00 dBm 0.522 dBm
w File/Folder
List

000
100 f Hw

/ \;20.00 dB File name:
i f \ 1.16|VIHz

N f %\
AW AL 3 e

60.0 WM‘WWW W UV'/.M

0.0 s Create New|
J Folder|

-80.0

Center 2.48000 GHz Span 20.00 MHz il

#Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) ‘

IMSG STATUS

Page: 59 of 65



G0 QuieTek Report No. 093193R-RFUSP06V01

Product : Portable Navigation Device
Test Item X Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 2: Transmitter - 3Mbps (8DPSK) (2402MHz)
Frequenc Measurement Level Required Limit
Channel No. (I\(jIHz) y (KH2) g (KH2) Result
00 2402 1400 -- NA

Figure Channel 00:

Il Agilent Spectrum Analyzer - Swept SA
i Son | | | AC | SENSE!INT| | ALIGHNAUTD |07:12:25 PM Mar 23, 2009

L)
Marker 1 2.402140000000 GHz | Avg Type: Log-Pur TAE[23456|  SaVEAS.
Tnput: RF PHO: Fast 50 Trig: Free Run Avg|Hold: 521100 T;EE gﬂm

IFGain:Low #Atten: 20 dB

Mkr1 2.402 14 GHz Saye
E%gsmiv Ref 10.00 dBm -1.113 dBm
1 File/Folder
" List
100 J(J‘r
200 / \ -20.00 dB File name:
: — E—
R \ 1.40 MHz
-30.0
J ] Save As|
type:

-40.0 ﬂ/\, m
! & Up One

::: | WM L\‘ 0, ol Level|

700 M J Create New
Folder|

-80.0

Center 2.40200 GHz Span 20.00 MHz il

#Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) ‘

IMSG STATUS

Page: 60 of 65



G0 QuieTek Report No. 093193R-RFUSP06V01

Product : Portable Navigation Device
Test Item : Occupied Bandwidth Data
Test Site ; No.3 OATS
Test Mode Mode 2: Transmitter - 3Mbps (8DPSK) (2441MHz)
Frequenc Measurement Level Required Limit
Channel No. (I\C/llHZ) y (KH2) d (KH2) Result
39 2441 1410 - NA

Figure Channel 39:

Il Agilent Spectrum Analyzer - Swept SA

o s02_ | | [ ac [ SEMSEINT| BLIGNAUTO |07:11:23 PM Mar 23, 2009 Save
Warker 1 2.441160000000 GHz | i Avg Type: Log-Pwr TRACE[1 23456 ave As...
Input: RF PNO: Fast 0 Trig: Free Run Avg|Hold: 52/100 THRE | V] Wi
IFGain:Low #Atten: 20 4B DETIF NMNNN
Mkr1 2.441 16 GHz Save
10 dBidiv Ref 10.00 dBm 0.269 dBm
og
b“ File/Folder
o ff \\ List
0.0
r \ -20.00 dB File name:
i r l 141 MHz
300
J L Save As|
i type:

-40.0 I\f Ul
-50.0

¥ j/ Up One

AL M M s, Level|

-60.0
WW‘ ¥ M
-70.0 ereate New
Folder|
-80.0
Center 2.44100 GHz Span 20.00 MHz il
#Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) ‘

STATUS

IMSG
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Product : Portable Navigation Device
Test Item : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 2: Transmitter - 3Mbps (8DPSK)(2480MHz)
Frequenc Measurement Level Required Limit
Channel No. ('3”_'2) Y (kH2) g (kHz2) Result
78 2480 1400 - NA

Figure Channel 78:

Il Agilent Spectrum Analyzer - Swept SA

] s0% | | [ Ac [ SEMSEINT] I ALIGNAUTG |07:10:31 PM Mar 23, 2000 —
Marker 1 2.480160000000 GHz | Avg Type: Log-Pwr TRACE[1 23 45 6 ave As...
Input: RE__PNO: Fast 50 17ig:Free Run Avg|Hold: 671100 TYPE(M
IFGain:Low #Atten: 20 4B DETIF NMNNN
Mkr1 2.480 16 GHz Saye
10 dBidiv Ref 10.00 dBm 0.727 dBm
og
b‘l File/Folder
- (J \_\ List
400
/ \ -20.00 dB File name:
200 —» P
/ \ 1.40 MHz
-30.0
J AN Save As
type:
400 {w Lfﬂ\
-50.0
i iy > el
evel
00 L mw
-70.0 ereate New
Folder|
-80.0
Center 2.48000 GHz Span 20.00 MHz il
#Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) ‘
IMSG STATUS
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11. EMI Reduction Method During Compliance Testing

No modification was made during testing.
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