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1.

1.1.

GENERAL INFORMATION

EUT Description

Product Name

BlueAnt Commute

Trade Name BlueAnt Commute
Model No. Commute

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

Type of Modulation

FHSS: GFSK(1Mbps) / 7 /4ADQPSK(2Mbps) / 8DPSK(3Mbps)

Antenna Type

Printed on PCB

Channel Control

Auto

Antenna Gain

Refer to the table “Antenna List”

USB Cable

Shielded, 0.5m

Car Charger

MFR: N/A, M/N: SIL-050050B-CLA
Input: 12VDC/24VDC
Output: 5VDC, 500mA

Switching Adapter

MFR: BlueAnt, M/N: SSC-5W-05 050050
Input: 100-240VAC, 50/60Hz
Output: 5VDC, 500mA

Antenna List

No. |Manufacturer

Part No. Peak Gain

1 DONG GUAN G-COM
COMPUTER CO., LTD.

N/A 3dBi for 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

Note:
This device is a BlueAnt Commute with a built-in 2.4GHz Bluetooth V2.1+EDR transceiver.
These tests were conducted on a sample for the purpose of demonstrating compliance of

1.
2.

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

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

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

perform the test.

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

shown in the report.

Test Mode Mode 1: Transmitter - 1Mbps (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:

Test Mode Mode 1 & Mode 2
Product Manufacturer Model No. Serial No. FCCID Power Cord
1. Notebook PC DELL PPT N/A DoC Non-shielded, 0.8m
Test Mode Mode 1 & Mode 2
Signal Cable Type Signal cable Description
A |USB Cable Shielded, 0.5m

1.4. Configuration of Test System
Mode 1 & Mode 2

N Notehook
LU PC
(1)

1.5. EUT Exercise Software

(1)  Setup the EUT as shown in section 1.4

(20  Execute the CSR program (Bluetest3.exe) on the EUT
(3)  Setup the test mode, the test channel, and the data rate.
(4)  Press OK to start the transmission.

(5)  Verify that the EUT works correctly.
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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:

Site Name:
Site Address:

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

Quietek Corporation

No0.5-22, Ruishukeng Linkou Dist.,

New Taipei City

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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2.1.

2.2.

Conducted Emission

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., 2012

2 L.I.S.N. R&S ESH3-75/825562/002  Feb., 2012 EUT

3 L.I.S.N. R&S ENV4200/848411/010 Feb., 2012 Peripherals
4 Pulse Limiter R&S ESH3-72/100410 July, 2011

5 No.1 Shielded Room N/A

Note: All instruments are calibrated every one year.

Test Setup

Test Receiver

A

Q

ooo
Oooo

/I:Loadb_ EUT N

Reference Plane

40cm

L[

LISN©

LISN
i

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

LISN /
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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 : BlueAnt Commute
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
0.181 9.724 41.720 51.444 -13.670 65.114
0.244 9.679 36.160 45.839 -17.475 63.314
0.302 9.650 32.590 42.240 -19.417 61.657
0.361 9.650 25.380 35.030 -24.941 59.971
1.884 9.680 20.530 30.210 -25.790 56.000
3.826 9.700 26.070 35.770 -20.230 56.000
Average
0.181 9.724 32.160 41.884 -13.230 55.114
0.244 9.679 28.480 38.159 -15.155 53.314
0.302 9.650 24.200 33.850 -17.807 51.657
0.361 9.650 18.140 27.790 -22.181 49.971
1.884 9.680 17.810 27.490 -18.510 46.000
3.826 9.700 16.170 25.870 -20.130 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 : BlueAnt Commute
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
0.185 9.727 39.380 49.108 -15.892 65.000
0.244 9.689 35.410 45.099 -18.215 63.314
0.306 9.660 31.520 41.180 -20.363 61.543
0.365 9.651 26.710 36.361 -23.496 59.857
2.064 9.680 21.880 31.560 -24.440 56.000
4.130 9.700 26.740 36.440 -19.560 56.000
Average
0.185 9.727 29.720 39.448 -15.552 55.000
0.244 9.689 28.050 37.739 -15.575 53.314
0.306 9.660 22.640 32.300 -19.243 51.543
0.365 9.651 19.380 29.031 -20.826 49.857
2.064 9.680 17.840 27.520 -18.480 46.000
4.130 9.700 15.930 25.630 -20.370 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 . BlueAnt Commute
Test Item : Conducted Emission Test
Power Line : Line 1
Test Mode Mode 2: Transmitter - 3Mbps (8DPSK) (Adapter) (2441MHZz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuv dB dBuv
LINE 1
Quasi-Peak
0.295 9.652 32.870 42.522 -19.335 61.857
0.892 9.670 33.810 43.480 -12.520 56.000
1.486 9.672 33.590 43.262 -12.738 56.000
2.677 9.690 34.040 43.730 -12.270 56.000
3.869 9.700 34.250 43.950 -12.050 56.000
6.248 9.740 34.970 44.710 -15.290 60.000
Average
0.295 9.652 26.680 36.332 -15.525 51.857
0.892 9.670 28.120 37.790 -8.210 46.000
1.486 9.672 27.780 37.452 -8.548 46.000
2.677 9.690 32.070 41.760 -4.240 46.000
3.869 9.700 31.090 40.790 -5.210 46.000
6.248 9.740 32.310 42.050 -7.950 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 : BlueAnt Commute
Test Item : Conducted Emission Test
Power Line : Line 2
Test Mode Mode 2: Transmitter - 3Mbps (8DPSK) (Adapter) (2441MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuv dB dBuv
LINE 2
Quasi-Peak
0.279 9.667 27.310 36.977 -25.337 62.314
0.892 9.670 29.920 39.590 -16.410 56.000
1.486 9.672 29.840 39.512 -16.488 56.000
3.271 9.690 30.210 39.900 -16.100 56.000
5.654 9.720 31.450 41.170 -18.830 60.000
6.841 9.750 31.930 41.680 -18.320 60.000
Average
0.279 9.667 13.180 22.847 -29.467 52.314
0.892 9.670 26.990 36.660 -9.340 46.000
1.486 9.672 26.890 36.562 -9.438 46.000
3.271 9.690 27.740 37.430 -8.570 46.000
5.654 9.720 29.030 38.750 -11.250 50.000
6.841 9.750 29.670 39.420 -10.580 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 : BlueAnt Commute
Test Item : Conducted Emission Test
Power Line : Line 1
Test Mode Mode 2: Transmitter - 3Mbps (8DPSK) (Car Charger) (2441MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuv dB dBuv
LINE 1
Quasi-Peak
2.662 0.273 27.490 27.763 -28.237 56.000
3.841 0.279 31.710 31.989 -24.011 56.000
10.330 0.335 29.950 30.285 -29.715 60.000
11.509 0.387 31.170 31.557 -28.443 60.000
13.279 0.576 32.070 32.646 -27.354 60.000
20.689 0.702 36.920 37.622 -22.378 60.000
Average
2.662 0.273 25.420 25.693 -20.307 46.000
3.841 0.279 26.410 26.689 -19.311 46.000
10.330 0.335 24.390 24.725 -25.275 50.000
11.509 0.387 24.910 25.297 -24.703 50.000
13.279 0.576 25.180 25.756 -24.244 50.000
20.689 0.702 25.690 26.392 -23.608 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 : BlueAnt Commute
Test Item : Conducted Emission Test
Power Line : Line 2
Test Mode Mode 2: Transmitter - 3Mbps (8DPSK) (Car Charger) (2441MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuv dB dBuv
LINE 2
Quasi-Peak
0.295 0.255 44.720 44.975 -16.882 61.857
0.888 0.242 43.320 43.562 -12.438 56.000
1.478 0.245 43.090 43.335 -12.665 56.000
2.068 0.250 44.900 45.150 -10.850 56.000
9.162 0.294 45.380 45.674 -14.326 60.000
10.341 0.305 38.600 38.905 -21.095 60.000
Average
0.295 0.255 44.710 44.965 -6.892 51.857
0.888 0.242 39.170 39.412 -6.588 46.000
1.478 0.245 40.490 40.735 -5.265 46.000
2.068 0.250 42.560 42.810 -3.190 46.000
9.162 0.294 35.980 36.274 -13.726 50.000
10.341 0.305 31.610 31.915 -18.085 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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3.1.

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, 2012
X Power Sensor Anritsu MA2491A/034457 May, 2012

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 : BlueAnt Commute

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 4.32dBm 1 Watt= 30 dBm Pass
Channel 39 2441.00 4.17dBm 1 Watt= 30 dBm Pass
Channel 78 2480.00 4.52dBm 1 Watt= 30 dBm Pass
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Product : BlueAnt Commute

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 1.69dBm 1 Watt= 30 dBm Pass
Channel 39 2441.00 1.45dBm 1 Watt= 30 dBm Pass
Channel 78 2480.00 1.24dBm 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., 2011
X |Horn Antenna Schwarzbeck BBHA9120D/D305 Sep., 2011
X |Horn Antenna Schwarzbeck BBHA9170/208 Jul., 2011
X [Pre-Amplifier Agilent 8447D/2944A09549 Sep., 2011
X |Spectrum Analyzer Agilent E4407B / US39440758 May, 2012
X |Test Receiver R&S ESCS 30/ 825442/018 Sep., 2011
X |Coaxial Cable QuieTek QTK-CABLE/ CAB5 Feb., 2012
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 Tablg

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.

7

[Fully soldered Metal Ground || To Controlleri

Test
Receiver

| To Receiverl
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Above 1GHz

FRP Dome

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

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

standard adopted.

| %l To Receiver| | Pre- _/

Amolifier

ll ll

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 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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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 bandwidth 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 : BlueAnt Commute
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 0.511 44.690 45.200 -28.800 74.000
7206.000 7.511 38.260 45.771 -28.229 74.000
9608.000 8.394 37.770 46.164 -27.836 74.000
Average
Detector:
Vertical

Peak Detector:

4804.000 0.923 47.820 48.742 -25.258 74.000
7206.000 7.988 38.740 46.729 -27.271 74.000
9608.000 8.847 37.800 46.647 -27.353 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.

o s~ own
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Product BlueAnt Commute
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 0.025 45.510 45.535 -28.465 74.000
7323.000 7.762 37.460 45.221 -28.779 74.000
9764.000 7.682 38.350 46.031 -27.969 74.000
Average
Detector:
Vertical
Peak Detector:
4882.000 0.488 49.460 49.948 -24.052 74.000
7323.000 8.375 37.230 45.604 -28.396 74.000
9764.000 8.315 38.670 46.985 -27.015 74.000
Average
Detector:

Note:

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

g r 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 BlueAnt Commute
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 0.582 44.860 45.442 -28.558 74.000
7440.000 8.555 38.430 46.985 -27.015 74.000
9920.000 8.206 39.040 47.246 -26.754 74.000
Average
Detector:
Vertical
Peak Detector:
4960.000 1.398 46.970 48.369 -25.631 74.000
7440.000 9.214 37.710 46.924 -27.076 74.000
9920.000 9.245 38.370 47.615 -26.385 74.000
Average
Detector:

Note:

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

g 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 : BlueAnt Commute
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 0.511 40.320 40.830 -33.170 74.000
7206.000 7.511 38.820 46.331 -27.669 74.000
9608.000 8.394 37.900 46.294 -27.706 74.000
Average
Detector:
Vertical
Peak Detector:
4804.000 0.923 43.980 44.902 -29.098 74.000
7206.000 7.988 38.040 46.029 -27.971 74.000
9608.000 8.847 38.050 46.897 -27.103 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 WD
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Product : BlueAnt Commute
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 0.025 42.290 42.315 -31.685 74.000
7323.000 7.762 37.130 44.891 -29.109 74.000
9764.000 7.682 38.240 45.921 -28.079 74.000
Average
Detector:
Vertical
Peak Detector:
4882.000 0.488 45.160 45.648 -28.352 74.000
7323.000 8.375 37.020 45.394 -28.606 74.000
9764.000 8.315 38.570 46.885 -27.115 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 : BlueAnt Commute
Test Item X 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 0.582 41.950 42.532 -31.468 74.000
7440.000 8.555 36.890 45.445 -28.555 74.000
9920.000 8.206 38.340 46.546 -27.454 74.000
Average
Detector:

Peak Detector:

4960.000 1.398 43.600 44,999 -29.001 74.000
7440.000 9.214 37.810 47.024 -26.976 74.000
9920.000 9.245 38.320 47.565 -26.435 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 > 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.

Page: 29 of 72



E4 QuieTek Report No. 125270R-RFUSP29V/01

Product : BlueAnt Commute

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

57.160 -11.836 45.594 33.758 -6.242 40.000
101.780 -9.100 42.095 32.994 -10.506 43.500
216.240 -10.271 44.342 34.071 -11.929 46.000
268.620 -5.522 39.767 34.245 -11.755 46.000
369.500 0.787 39.060 39.847 -6.153 46.000
759.440 5.140 27.788 32.928 -13.072 46.000
Vertical
66.860 -12.435 42.940 30.505 -9.495 40.000
128.940 -3.710 34.611 30.901 -12.599 43.500
194.900 -5.673 41.442 35.769 -7.731 43.500
249.220 -5.096 43.821 38.725 -7.275 46.000
580.960 -2.274 29.747 27.473 -18.527 46.000
804.060 3.371 35.910 39.281 -6.719 46.000

Note:
1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average
measurements as necessary.
2. 7 means the worst emission level.
Measurement Level = Reading Level + Correct Factor.
The radiated emissions below 1GHz of the lowest, middle, highest frequency are pre-tested. Only the
worst case is shown on the report.
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Product . BlueAnt Commute
Test Item :  General Radiated Emission
Test Site : No0.3 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
62.980 -12.319 46.431 34.112 -5.888 40.000
113.420 -7.449 45.071 37.622 -5.878 43.500
239.520 -6.878 41.553 34.675 -11.325 46.000
324.880 -4.510 35.207 30.697 -15.303 46.000
468.440 3.544 24.732 28.276 -17.724 46.000
544.100 4.373 24.991 29.364 -16.636 46.000
Vertical
125.060 -3.725 35.472 31.747 -11.753 43.500
225.940 -6.267 43.139 36.872 -9.128 46.000
390.840 -0.768 31.012 30.244 -15.756 46.000
462.620 -2.571 36.227 33.656 -12.344 46.000
606.180 2.246 38.618 40.864 -5.136 46.000
879.720 1.188 29.191 30.379 -15.621 46.000
Note:
1. The reading levels below 1GHz are quasi-peak values.
2. “ 7 means the worst emission level.
3. Measurement Level = Reading Level + Correct Factor.
4. The radiated emissions below 1GHz of the lowest, middle, highest frequency are pre-tested. Only the

worst case is shown on the report.
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Product : BlueAnt Commute

Test Item : General Radiated Emission

Test Site : No.3 OATS

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

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

181.623 -13.976 46.952 32.976 -10.524 43.500
222.445 -10.216 51.513 41.297 -4.703 46.000
234.108 -9.361 44.337 34.976 -11.024 46.000
368.236 -3.298 35.044 31.746 -14.254 46.000
665.651 3.861 30.425 34.286 -11.714 46.000
811.443 4.850 30.773 35.623 -10.377 46.000
Vertical
41.663 -9.016 43.255 34.239 -5.761 40.000
179.679 -5.284 41.827 36.543 -6.957 43.500
191.343 -3.596 42.445 38.848 -4.652 43.500
222.445 -2.742 42.248 39.506 -6.494 46.000
245.772 -3.154 41.419 38.265 -7.735 46.000
354.629 -5.176 36.158 30.982 -15.018 46.000

Note:
5. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average
measurements as necessary.
6. “ 7 means the worst emission level.
Measurement Level = Reading Level + Correct Factor.
The radiated emissions below 1GHz of the lowest, middle, highest frequency are pre-tested. Only the
worst case is shown on the report.
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Product . BlueAnt Commute
Test Item :  General Radiated Emission
Test Site : No0.3 OATS
Test Mode . Mode 2: Transmitter - 3Mbps (8DPSK) (Car Charger)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuVv/m dB dBuVv/m
Horizontal
38.093 1.339 34.249 35.587 -4.413 40.000
148.577 -13.910 45.567 31.657 -11.843 43.500
212.725 -10.964 51.087 40.124 -3.376 43.500
222.445 -10.238 45.635 35.397 -10.603 46.000
374.068 -3.089 37.406 34.317 -11.683 46.000
405.170 -1.390 37.306 35.916 -10.084 46.000
Vertical
37.824 -7.756 43.988 36.232 -3.768 40.000
84.429 -10.533 44.238 33.705 -6.295 40.000
148.577 -7.687 46.508 38.821 -4.679 43.500
191.343 -3.640 39.315 35.675 -7.825 43.500
212.725 -2.608 42.720 40.113 -3.387 43.500
222.445 -2.764 38.347 35.583 -10.417 46.000
Note:
5. The reading levels below 1GHz are quasi-peak values.
6. “ 7 means the worst emission level.
7. Measurement Level = Reading Level + Correct Factor.
8. The radiated emissions below 1GHz of the lowest, middle, highest frequency are pre-tested. 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, 2011

X Spectrum Analyzer Agilent N9010A / MY48030495 Jun, 2011
Spectrum Analyzer Agilent E4407B / US39440758 May, 2012

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 pectrum
D:D 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

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

Product : BlueAnt Commute
Test Item : RF Antenna Conducted Test
Test Site : No.3 OATS

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

Figure Channel 00: 30MHz-25GHz

T Agilent Spectrum Analyzer - Swept SA

I

S0Q |

| AC | SENSE:INT] | ALIGAN AUTO |02:26:12 P Mar 09, 2010

| ;
[Display Line -14.43 dBm | Avg Type: Log-Pwr TACE[12345 6 Display
INput RF _PNO: Fast G0 11ig: Free Run T PE| M e
IFGain:Low Atten: 30 dB DET|P NMNNN
Mkr1 2.402 GHz |  Annotation>
1L%gBIdiv Ref 20.00 dBm 5.574 dBm
Title»
100 ’1
0.00
Graticule
-10.0 On Off
-14.43 dBm|
" DisplayLine
-14.43 dBm
0.0 On Off|
-40.0
-50.0
[N ) | ; PR T RO SN T P ‘
&t L e Lyng L L T e i System
) E Display»
Settings
-/0.0
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.30 s (1001 pts)
MSG STATUS

Page: 35 of 72



G4 QuieTek Report No. 125270R-RFUSP29V01

Product : BlueAnt Commute
Test ltem : RF Antenna Conducted Test
Test Site : No.3 OATS

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

Figure Channel 39: 30MHz-25GHz

"I Agilent Spectrum Analyzer - Swept SA
Lxi S0& | | | AC | SEMSE:INT, ALIGHALTO |02:27:37 PM Mar 09, 2010

[Display Line -15.27 dBm \ Avg Type: Log-Pwr TRACE[T 2545 6 Display
. " —— Trig: F Ri THPE | ittt
Tnput: RF |Eg:?i}.:Ff§'w i) Art'tgemr;:d;“ DETIP NN NN
ion»
Mkr1 2.452 GHz| Annotation
10dBidiv__Ref 20.00 dBm 4.734 dBm
og
-~ g Title»
0.00
Graticule
100 Oon Off|
-15.27 dBm)|
=00 DisplayLine
1527 dBm
-30.0 on Off
-40.0
500 = P T
| T TR TR Y o R rerr T W, ppl gt
N TN |k Y, T O Al i ged e e -kl System
- o e Display»
Settings
700
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.30 s (1001 pts)
MSG STATUS.
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Product : BlueAnt Commute
Test ltem : RF Antenna Conducted Test
Test Site : No.3 OATS

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

Figure Channel 78: 30MHz-25GHz

"I Agilent Spectrum Analyzer - Swept SA
Lxi S0& | | | AC | SEMSE:INT, ALIGHALTO |02:28121 PM Mar 09, 2010

[Display Line -15.57 dBm \ Avg Type: Log-Pwr WAL 2545 6 Display
5 z — Trig:F Ri THPE | ittt
Tnput: RF |Eg:?i}.:Ff§'w i) Art'tgemr;:d;“ DETIP NN NN
Mkr1 2.477 GHz| Annotation>
10dBidiv__Ref 20.00 dBm 4.434 dBm
og
00 3 Title»
0.00
Graticule
104 on Off
-15.57 dBm|
=00 DisplayLine
1557 dBm
-30.0 on Off
-40.0
I In L _,é»{;({'\i-'\x““;“‘:'\‘
j T ST P L L R S i
e AP it o o v ATy £ ! System
— ALY Display»
Settings
-700
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #/BW 1.0 MHz Sweep 2.30 s (1001 pts)
MSG STATUS.
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Product : BlueAnt Commute
Test ltem : 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

X S0 @ | | | AC | SEWSENINT ALIGH AUTO |02:42:42 PM Mar 09, 2010 |
[Display Line -21.00 dBm \T ek Avg Type: Log-Pwr macefi 23458 Display
Input: RF PNO: Fast 1 |ng:FreaRun
et IFGain:La:1w = Atten: 30 dB DET|P MM NN N
ion»
Mkr1 2.402 GHz|  Annotation
1L%gBIdiv Ref 20.00 dBm -0.999 dBm
100 Title»
1
0.00 ’
Graticule
-10.0 On Off
200 Lo Display Line
-21.00 dBm
300 On Off
400
-50.0 i)
| ) ki 5,%\%4,2"&-*, N
| T Lo o . L gt gty g Tt
50.0 kel [, il ot Mgt il System
E ' Display»
Settings
700
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.30 s (1001 pts)
MSG STATUS.
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Product : BlueAnt Commute
Test Item : RF Antenna Conducted Test
Test Site : No.3 OATS

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

Figure Channel 39: 30MHz-25GHz

T Agilent Spectrum Analyzer - Swept SA

E— S0Q | | | AC | SEMSEINT] | ALIGH AUTO |02:44:29 PM Mar 09, 2010 =
[Display Line -18.63 dBm | Avg Type: Log-Pwr TRACE[1 2345 6 Display
Input: RE__PNO: Fast (50 1rig:Free Run TYPE |IW] bbb
IFGain:Low Atten: 30 dB DET|P NM KN N
Mkr1 2.452 GHz| Annotation>
10dBidiv__Rer 20.00 dBm 1.367 dBm
og
- Title>
01
0oo
Graticule
0.0 On Off
-18.63 dBm|
i DisplayLine
-18.63 dBm
-30.0 on Off
-40.0
-50.0 T
-,J““'\h Wb phLr g
: .‘r.,':‘” il i) R I it e R 2P WP gt System
500 s ; Display»
Settings
-700
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.30 s (1001 pts)
MSG STATUS
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Product : BlueAnt Commute
Test Item : RF Antenna Conducted Test
Test Site : No.3 OATS

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

Figure Channel 78: 30MHz-25GHz

"I Agilent Spectrum Analyzer - Swept SA

E—_ S0Q | | | AC | SEMSEINT ALIGH AUTO |02:45:50 PM Mar 09, 2010 =
Iﬁisplay Line -19.65 dBm Avg Type: Log-Pwr TRACE[1 23456 Display
5 z — Trig:F Ri THPE | ittt
Tnput: RF |Eg:?i}.:Ff§'w i) Art'tgemr;:d;“ DETIP NN NN
Mkr1 2.477 GHz| Annotation>
10dBidiv__Ref 20.00 dBm 0.351 dBm
og
00 Title»
01
0.00
Graticule
00 On Off
-19.65 dBm)
=00 DisplayLine
-19.65 dBm
04 on Off
-40.0
-50.0
{ sl 5 I P T . ¢-*‘r:’s\;-,~"-i*‘-, Thgt i WF
b il e B e e System
600 |t bt ! Display>
Settings
-700
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #/BW 1.0 MHz Sweep 2.30 s (1001 pts)
MSG STATUS.
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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, 2011
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2011

X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2012

RF Radiated Measurement:

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

Test Site Equipment Manufacturer Model No./Serial No. Last Cal.
XISite # 3 Bilog Antenna Schaffner Chase |CBL6112B/2673 Sep., 2011
X' |Horn Antenna Schwarzbeck BBHA9120D/D305 Sep., 2011
Horn Antenna Schwarzbeck BBHA9170/208 Jul., 2011
X |Pre-Amplifier Agilent 8447D/2944A09549 Sep., 2011
X |Spectrum Analyzer Agilent E4407B / US39440758 May, 2012
Test Receiver R&S ESCS 30/ 825442/018 Sep., 2011
X |Coaxial Cable QuieTek QTK-CABLE/ CAB5 Feb., 2012
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

EUT 1

SMA
Connecter

Spectrum

Analyzer

RF Radiated Measurement:

Above 1GHz

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

i tandard adopted.
80cm| standard adopte: —

| %l To Receiver| | Pre-

Amolifier

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.

Product
Test Item
Test Site
Test Mode

Test Result of Band Edge

BlueAnt Commute

Band Edge
No0.3 OATS

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 -6.116 48.394 42.278 74.00 54.00 Pass
00 (Peak) 2402.100 -6.057 104.814 98.757 - - -

Figure Channel 00:

120.0 -

HORIZONTAL (Peak)

1100

10010 —|

Q0.0

80.0 -

F0.0 -

60.0

LeveldBuVin)

5010

40.0 -

300

200

100

00|

/I

N

2375.000 2380000

2385 000 2300000

2395 000

2400 000

2405 000

Frequency (MHz)

2410000

2415000

2420000

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

“*” means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.

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

detection.

N
1
2.
3. Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
4
5
6

2425000
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Product BlueAnt Commute

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
' (MHz) (dB) (dBuV) (dBuVv/m) (dBuV/m) (dBuV/m)

00 (Peak) 2376.100 -7.479 48.010 40.531 74.00 54.00 Pass
00 (Peak) 2402.200 -7.571 98.678 91.107 -- - -
Figure Channel 00: Vertical ( Peak)

120.0 -

110.0

100.0 -

Q0.0 |

a0.0 | /

0.0 ;

60.0

Level[dBuVin)

5010

40.0 -

300

200

100

0.0-
2375.000

2380000 2385 000 2300000

2400 000 2405 000 2410000 2415000 2420000

Frequency (MHz)

2395 000 2425000

Note:

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

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

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

Measurement Level = Reading Level + Correct Factor.

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

1
2
3.
4
9
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Product BlueAnt Commute

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 -6.025 63.999 57.974 74.00 54.00 Pass
78 (Average) | 2483.500 -6.025 46.671 40.646 74.00 54.00 Pass

Figure Channel 78:

120.0 -

HORIZONTAL (Peak)

ARy

70.0 - i S

60.0
5010
40.0 -

300

1100

10010 —|

Q0.0

80.0 -

LeveldBuVin)

i e e B B

200

100

o0 !
2458.000

2420 000 2435 000
Frequency (MHz)

2465 000 2470 000 2475 000

2490000 2495000 2500000

2505000 2502000

Figure Channel 78:

12010 -,

HORIZONTAL (Average)

11010
1000 -
90.0
80.0
700

G010 —|

500 / \
A40.0
300

2010 —|

LevelidBu¥ i)

100

on- I
2458.000

2480 000 2485 000 2490 000 2495 000 2500 000 2505 000 2508 000

Frequency (MHz)

2465 000 2470 000 2475 000

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

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

4. “*” means this data is the worst emission level.

5. Measurement Level = Reading Level + Correct Factor.

6

The average measurement was not performed when the peak measured data under the limit of average
detection.
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Product BlueAnt Commute
Test Item Band Edge

Test Site No0.3 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) @BuV/m) | (dBuv/m) | (dBuv/m)
78 (Peak) 2483.500 -7.390 61.815 54.425 74.00 54.00 Pass
78 (Average) 2483.500 -7.390 45.738 38.348 74.00 54.00 Pass
Figure Channel 78: Vertical ( Peak)
1200
1100
1000
000
80.0-]
700 / S
=
= 600
? s00-]
40.0]
300
200
100
3405_8 oo 2465 000 2470 000 2475 000 2420 000 2435 000 2490000 2495000 2500000 2505000 2502000
Frequency (MHz)
Figure Channel 78: Vertical (Average)
1200
1100
1000 -
90.0]
80.0]
70—
=
= 600
= P
E s0.0- 7 kN
400
300
200
100
gfs_e'.uuu ' 2465 000 2470 000 2475 000 2480 000 2485 000 2490 000 2495 000 2500 000 2505 000 2508 000
Frequency (MHz)

Note:

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

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

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

Measurement Level = Reading Level + Correct Factor.

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

ourwbdhE

Page: 47 of 72



[ QuieTek

Report No. 125270R-RFUSP29V01

Product BlueAnt Commute

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
' (MHz) (dB) (dBuV) (dBuV/m) (dBuV/m) (dBuV/m)

00 (Peak) 2376.300 -6.115 48.034 41.919 74.00 54.00 Pass
00 (Peak) 2402.000 -6.057 102.398 96.341 - -- -
Figure Channel 00: Horizontal ( Peak)

120.0 -

110.0

100.0 -

Q0.0 |

a0.0 |

70.0 - i

60.0

5010

LeveldBuVin)

N

2405 000

40.0 -

300

200

100

0.0-
2375.000

2400 000 2410000 2415000 2420000

Frequency (MHz)

2380000 2385 000 2300000 2395 000

2425000

Note:
1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
4, *“*” means this data is the worst emission level.
9. Measurement Level = Reading Level + Correct Factor.
10. The average measurement was not performed when the peak measured data under the limit of average

detection.
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Product BlueAnt Commute

Test Item Band Edge

Test Site No.3 OATS

Test Mode Mode 2: Transmitter - 3Mbps (8DPSK)
RF Radiated Measurement (Vertical):

Frequency | Correct Factor | Reading Level | Emission Level | Peak Limit | Average Limit
Channel No. | y\17) (dB) (dBuV) @Buvim) | (@Buvim) | (dBuvim) | FEUM

00 (Peak) 2389.800 -7.545 46.894 39.348 74.00 54.00 Pass
00 (Peak) 2402.000 -7.571 95.311 87.740 -- -- --

Figure Channel 00:

12010 -,

11010

1000 -

90.0

80.0

Vertical ( Peak)

700

G010 —|

LevelidBu¥ i)

500

A40.0

300

2010 —|

100

0.0

2375

Note:

ogakrwnE

000 2380 000

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

2385000

2390 000

2395 000

2400 000

2405 000

Frequency (MHz)

2410.000

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

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

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

detection.

2415000

2420 000

2425 nan
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Product : BlueAnt Commute

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
| (MH2) (dB) (dBuV) @Buv/m) | (dBuvim) | (dBuV/m)
78 (Peak) 2483.500 -6.025 64.461 58.436 74.00 54.00 Pass
78 (Average) 2483.500 -6.025 46.403 40.378 74.00 54.00 Pass
Figure Channel 78: Horizontal ( Peak)
1200
1100
100.0
Q0.0 -]
80.0 -
700 £ i
=
= 60.0
? o _wv”“\,/w/ w
1 40.0 -]
2000
20.0
100
3405_8 oo 2465000 2470 000 2475 000 2430 000 2435 000 2490 000 2495 000 2500 000 2505.000 2508000
Frequency (MHz)
Figure Channel 78: Horizontal (Average)
1200
1100
100.0
Q0.0 -]
80.0 ]
. 7004
£
é 600 -] /,,—\\
£ 500 I ",
1 400 —‘—/—/_\—/_/
200
20.0 -]
100
0.0 -

2458000 2465 000 2470 000 2475 000 2480 000 2485 000 2490 000 3495 000

2500 000 2505000 2508 000
Frequency (MHz)

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

The average measurement was not performed when the peak measured data under the limit of average
detection.
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Product BlueAnt Commute
Test Item Band Edge
Test Site No.3 OATS
Test Mode Mode 2: Transmitter - 3Mbps (8DPSK)
RF Radiated Measurement (Vertical):
Frequency | Correct Factor | Reading Level | Emission Level | Peak Limit | Average Limit
Channel No. | y\17) (dB) (dBuV) @Buvim) | (@Buvim) | (dBuvim) | FEUM
78 (Peak) 2483.500 -7.390 62.097 54.707 74.00 54.00 Pass
78 (Average) 2483.500 -7.390 45.081 37.691 74.00 54.00 Pass
Figure Channel 78: Vertical ( Peak)
120.0 -,
1100
100.0 -
0.0
80.0 - /\
0.0 | \\

G010 —|

LevelidBu¥ i)

500

A40.0

300

2010 —|

100

on- I
2458.000

2480 000 2485 000
Frequency (MHz)

2465 000 2470 000 2475 000

2490 000 2495 000 2500 000 2505 000 2508 000

Figure Channel 78:

120.0 -

Vertical (Average)

1100

10010 —|

Q0.0

80.0 -

F0.0 -

60.0

5010

Level[dBuVin)

40.0 -

300

200

100

o0 !
2458.000

2465 000 2470 000 2475 000

2420 000 2435 000

2505000 2502000
Frequency (MHz)

2490000 2495000 2500000

Note:

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

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

“* means this data is the worst emission level.

Measurement Level = Reading Level + Correct Factor.

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

oukrwnE
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7. Channel Number

7.1. 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, 2011

X Spectrum Analyzer Agilent N9010A / MY48030495 Jun, 2011

Spectrum Analyzer Agilent E4407B / US39440758 May, 2012

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

7.2. Test Setup

RF Cable Spect
EUT pectrum
I Analyzer
SMA
Connecter

7.3. Limit

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

7.4, 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.

7.5. Uncertainty
N/A
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7.6. Test Result of Channel Number
Product BlueAnt Commute
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

2402-2241MHz

2442-2480MHz

S =g vt erker1 2442000000000 6Kz |, SAmseRr ohiize
e R = mm“ﬂ:' e e Mkr1 2_442”;03':: mm“mf'
[Bgsi__Ref 20.00 dgm [Bgsi__Ref 20.00 dgm 4.950 dBm
a0 008 0t s s sl Rnhanahneannannanaannan AR AR A Al
Y TV VT Y o (VYT VR ﬁ,fﬁ,f\,“l,{UWUlHW\] pers
Fixed \ Fixed
f|’
Start 240150 GHz Stop 244150 GHz h‘l‘;: Start 2.44150 GHz Stop 248150 GHz h‘l‘;:
ﬂ?es BW 100 kHz #VBW 100 kHz meep 500 ms (1001 pts) ::Es BW 100 kHz #VBW 100 kHz meep 500 ms (1001 pts)

Page: 53 of 72




B4 QuieTex

Report No. 125270R-RFUSP29V01

Product BlueAnt Commute
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

2402-2241MHz

2442-2480MHz

1L ML, AT

E 2 LTI 1M K, AT Marker E 2 Marker
arker 1 2.402000000000 GHz Aug Typac Lig-Per ATl arker 1 2.442000000000 GHz fueg Type: LogPar TTlLzaane
ot AT TN Pt (_,lmgrmnun AveglHold» 1001100 bl it bt AT TN Pt (_,lmgrmnun AveglHold» 1001100 il e
sl en ik SelechaImr. sl en ik SelechaImr.
Mkr1 2.402 00 GHz 1 Mkr1 2.442 00 GHz 1
o gesae Rer 20.00 dBm 1.285 dBm o gesae Rer 20.00 dBm 0.897 dBm
um Normallj . MNormalf
1 1
J AR A RN R AR h A A A RN R h B A kA R RN a ) Lt A A A A A A A A A A A A A L bk
A T T T e T T A M N A A O A B S O ARASEREARAAEEA AR RS AR AR EAE LR L]
Deltay Deltay
Fixed! I Fixed!
-an -an HJ
om om
wu wu
i Properties » i Properties
More More
Start 240150 GHz 244150 GHz 1ol 2§ Start 2.44150 GHz Stop 248150 GHz 1arg
#Res BW 100 kHz FVBW 100 kHz #Sweep 500 ms (1001 pts) #Res BW 100 kHz FVBW 100 kHz #Sweep 500 ms (1001 pts)
s _— s _—
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8. Channel Separation

8.1. 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, 2011

X Spectrum Analyzer Agilent N9010A / MY48030495 Jun, 2011
Spectrum Analyzer Agilent E4407B / US39440758 May, 2012

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

8.2. Test Setup

RF Cable Spect
EUT D:D pectrum
Analyzer
SMA
Connecter

8.3. Limit

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

8.4. 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.

8.5. Uncertainty

* 150Hz
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8.6.

Test Result of Channel Separation
Product : BlueAnt Commute
Test Item : Channel Separation
Test Site : No.3 OATS
Test Mode Mode 1: Transmitter - 1Mbps (GFSK)
Measurement Limit | Limit of (2/3)*20dB
Frequency
Channel No. Level ]
(MHz) (kHz) Bandwidth (kHz)
(kHz)

00 2402 1000 >25 kHz 740.0

39 2441 1000 >25 kHz 740.0

78 2480 1000 >25 kHz 733.3

Channel 00 2402MHz

Channel 39 2441MHz

A% Tagie s Spmcirios iy

T Apilas s,- Srum Amalycas - Swmpl SA
SENSEINT) ALGNALTO 01+ Marker SENSEINT)
arker 2 2.402000000000 GHz 3 [ arker 2 2.442000000000 GHz oz T Loawr
gt HF PR Far Aug|Held: B400 ! gt HF PR Far Aug|Held: G400 N
Wi wrar mn:anca 1l Marker Table Womincd mn:anca y
MEkr2 2.403 00 GHH Mkr22-142 OD GH: z
10 derdiv__ Ref 20.00 dBm 5.568 dBm)| 10 derdiv__ Ref 20.00 dBm
Log Log
! 2 Marker Count ! 2
- arker
o \/‘ wom” il o Normal
Lty Lty
-ann Cuuple -ann
E Delt
W Ned A on onfl. ] [y ™
ey LA T
i = =
Flxed:
uu uu
ICenter 2.402000 GHz Span 10.00 MH] ICenter 2.441000 GHz
ftRes BW 100 kHz FVEW 100 kHz #Sweep 500 ms (1001 pts)| ftRes BW 100 kHz FVEW 100 kHz #SWeep o
T A 7T T T S E— T T T T T S —
ZAUTODGHZ|  §585 dFm 241100 Gtz
N 240300 GHz 6668 dBm 244200 GHz 8317 dBm
3 3
g All Markers om| g Properes»
[3 [3
1 1
E3 E3
More: More:
10 20of2) 10 1of2
12 12
s s

Aglient Spoctrum Analyzes  Swept 5A

5 2310 2 T
arker 2 2.4?9lllllllllll]l]l]l] GHz | fueg Typa: Log-Par

Channel 78 2480 MHz

PHo0= o 0 Trig Free Run Avwg|Hold:> 100900
EHzalacLow Artenc 30 4B

N
Mkr2 2.479 00 GHZ

nn|

Eggsml\r Ref 20.00 dEm

5.116 dBm)

o il ok MNormall
EAIRVERN
il 5
- -
o “ha
ety
AN Fixed!
ICenter 2480000 GHz Span 10.00 M
[¥Res BW 100 kHz #YEW 100 kHz #Sweep 500 ms (1001 pts! o
qnﬁm_—mmm
1 242000 GHz 6138 dBm
Ich 5116 dEm
3
4
_2_] P
7
ki3
E] Maore
10
11

12

1of2)
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Product BlueAnt Commute
Test Item Channel Separation
Test Site No.3 OATS
Test Mode Mode 2: Transmitter - 3Mbps (8DPSK)
Measurement Limit | Limit of (2/3)*20dB
Frequency
Channel No. Level ) Result
(MH2z) (kHz) Bandwidth (kHz)
(kHz)
00 2402 1000 >25 kHz 900.0 Pass
39 2441 1000 >25 kHz 920.0 Pass
78 2480 1000 >25 kHz 920.0 Pass

Channel 00 2402MHz

Channel 39 2441MHz

. o : Marker . : Marker
arker 2 2.403llllllhl:l-]'l=]'l1]rlll] %'t'lhzr_ (_,liri;Fmthn muﬂ:s'?-:‘i;"' arker 2 ZMzﬂﬂﬂhl:l-]l]'lllrl]ﬂ %'t'lhzr_ (_,liri;Fmthn mm:&’?;"’
Bl ew Astenc 30 4B BiralacLew Astenc 30 4B
MkrZ 2.403 00 GHZ] Py MkrZ 2.442 00 GHZ] Py
19 gesae Rer 20.00 dBm 3.335 dBm| 19 gesae Rer 20.00 dBm 3.128 dBm|
1
| { 2 | 1 Z
m LT J\’!I. Norm; m qu ,\ﬂ!—. Normal
Il 3, o Il Y
) 7 3 i I
2 = B i ,\\{ Deltafll - pj\” — I \l\.r\ =T Delta)
o »../\"’ b . b
- WEANE o 1
an WV.MJ kS il o e, 1
= Fixed:ff <" Fixed®]
center 2402000 GHz Span 10.00 MHz nter 2441000 GHz Span 10.00 M
l¥Res BW 100 kHz HVEW 100 kHz #Sweep 500 ms (1001 pts)] s BW 100 kHz HVEW 100 kHz #Sweep 500 ms (1001 pts)] o
] i I [ FLRTION | FUNCTIN WADTH ] FUNCTERVALLE R i [ FLRTION | FUNCTIN WADTH ] FUNCTERVALLE
1N 1] f 2402 00 GHz 5584 dBm 1N 1] f 2.441 00 GHz 3.069 dBm
2 BRERE: z 3335 dEm 2 1l 2,447 00 Gi 3128 dEm
rl rl
_2] P 4 P
7 7
ES ES
£} More = More
1 1orzff i 1012
12 12
- -

Channel 78 2480 MHz

T bt Spmcrum Amalyons - Swpl SA

arker 7 2.470000000000 GHz |
=3 W:‘I i Wh
[sincd wrer Aftanc 30 4B NN
Mkr2 2.479 00 GHzZ
1geidis _Ref 20.00 dBm 2.588 dB
i 1 1
uw L ST, Normal
Lty
-ann
ann " Deltaj
L W Al el
LA e
R S
Flxed!
uu
lGenter 80000 GRz 10.00 M
l#Res BIW 100 kHz FVEW 100 KHz #Sweep 500 ms (1001 pis)] o
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3
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9.1.

9.2.

9.3.

9.4.

9.5.

Dwell Time

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, 2011

X Spectrum Analyzer Agilent N9010A / MY48030495 Jun, 2011
Spectrum Analyzer Agilent E4407B / US39440758 May, 2012

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
D:D 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 C63.4, 2003; 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 BlueAnt Commute

Test Item Dwell Time

Test Site No.3 OATS

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

Time slot . . . .
Frequency Hopping of | Sweep time Dwell Time | Limit
(MH2z) I(enqg)th Number (ms) Duty cycle (Sec) (Sec) Result

2402 2.980 8 50 0.48 0.191 0.4 Pass
2441 2.980 8 50 0.48 0.191 0.4 Pass
2480 2.980 8 50 0.48 0.191 0.4 Pass

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

Dwell time =

CH 00 Time Interval between hops

(Duty cycle /79) * (79*0.4)

CH 00 Transmission Time

E : e b M, AT E : IEETIT I bl M, AT
] ks Videa Setup ks Marker
N Avg Typac Log-Far TAT[I 33456 Ay Typa: Log-Fer maT[[23450
[Video Trig Level -ZLEE'#BW:‘“ I | Trig Vides el arker 3 12,4000 mnr e | Trig Vides gl !
Lo Atenc 30 dB TriggerLevel HgaLow Atenc 30 dB Lo Marker Table
320 dBm Mkr3 12.40 ms||on o
[Bgsi__Ref 20.00 dgm [ogsia  Ref 20.00 dgm -74.97 dBm|
TrigSiope§| " Marker Count
| Neglf] o P i 1o
- L — i
] i ! i P k] (P sk |
T TrigDelayf] - Couple
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jon EEW s jon e |
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1
san 2
o e Lrahi s i ool
T T P LA (B |
nter 2402000000 GHz Span 0 Hz|
- es BW 100 kHz FVEW 100 kHz Sweep 20.00 ms (1001 pts]
R (gl vl L | FLRITION | FUNCTEAWADTH [ FUNCTRRRLUE
s 1N [1]¢ 6.160 ms 673 dBm
Mgl 9140 ms 5902 gEm
s AEIHE 1240 ms 7497 dBm
All Markers Offf
l ] | Myt s
fn] | Wi H
8
| | E) More
Center 2402000000 CGHz Span 0 Hz 1 zorz
Res BW 100 kHz FVEW 100 kHz Sweep 50.00 ms {1001 pts) 1z
s - s

CH39 Time Interval between hops

CH 39Transmission Time

T - Marksr arker 3 12.3800 ms Forg Type: Log-Por
WpetAF FRUCFar cRe 1T Videe . TR A PRGTa R T Vidie
Wi wrar Astan: 30 48 Marker Table Wi wrar Attan: 30 48
[on Jelii
10derdiv  Ref 20.00 dBm 10 derdiv__ Ref 20.00 dBm
Log Log
Marker Coul. | r -
on® ey M Ty
Ll My ] F L] ke L] e 1wy
i e counlelll "
ann jon omll .
oy 1 o
i ] 2 .
o e ﬁm vy i
iCenter 2.441000000 GHz Span 0 Hz|
Res BW 100 kHz ZVEW 100 kHz Sweep 20.00 ms (1001 pts)
. l-_-- A S AT U T
1l n 10t 5160 ms ST70 GBm
 IFRERE 9140 ms £962 dBm
o N1t 1238 ma 5251 gBm
All Markersomg 4 All Markers O}
il ol | ol e :
-mnn I
‘ L
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CH 78 Time Interval between hops

CH 78 Transmission Time

I Marker arker 3 12.4000 ms miaying| ke
o e Trig:Video
BT PO e T P r et E—
o Mkr3 12.40 ms o
[Bgsi__Ref 20.00 dgm [ogsia  Ref 20.00 dgm -69.21 dBm)|
Marker Count i ™7 _— Marker Count |
uu [0F] = === [0F]
s G
Couple Couple
Markers i - Markers
jon EEW s e |
&nn
£nn
nter ZAE0000000 GHz Span 0 Hz)
-an es BW 100 kHz Sweep 20.00 ms (1001 pts
R (gl vl | FLRITION | FUNCTEAWADTH [ FUNCTERRLUE
wu 1M1t
M1/t
CRERES
i w All Markers Off 2 All Markers Offf
T "u 7
ki3
More = More
Center 2420000000 CGHz E zorzff i zorz
Res BW 100 kHz SVEW 100 kHz Sweep 50.00 ms {1001 pts) 12
- = —

Note:

report.

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 BlueAnt Commute

Test Item Dwell Time

Test Site No.3 OATS

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

Time slot . . . .
Frequency Hopping of |  Sweep time Dwell Time | Limit
(MH2z) I(%lg;h Number (ms) Duty cycle (Sec) (Sec) Result

2402 2.980 8 50 0.48 0.191 0.4 Pass
2441 2.980 8 50 0.48 0.191 0.4 Pass
2480 2.980 8 50 0.48 0.191 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

tdeo Trig Level —7.20 dBm g Troe-Log-Por Video Setup arker 3 12.4000 ms ]
et PR Fa - Fe 1O Vidae Eew A PREEm CFe O Vidae
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CH 78 Time Interval between hops CH 78 Transmission Time
- o Laner 2| sweepiContral T \ o o Laner Marker
op Time 50.00ms —_— "‘lf-i':f vare Aug Type Log i pa— arker 3 124000 ms ot "‘lf-i"i.‘ viges Aea TR Lo el
Mkr3 12.40 m] a*
[Bgsi__Ref 20.00 dgm [ogsia  Ref 20.00 dgm -73.47 dBm)|
| ‘"mﬂ MNormalf
s TP el Wigluyffota
i ) | | i } - . — |
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Note:

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

report.
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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, 2011

X Spectrum Analyzer Agilent N9010A / MY48030495 Jun, 2011
Spectrum Analyzer Agilent E4407B / US39440758 May, 2012

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 : BlueAnt Commute
Test Item X Occupied Bandwidth Data
Test Site : No0.3 OATS
Test Mode Mode 1: Transmitter - 1Mbps (GFSK)(2402MHz)
Frequenc Measurement Level Required Limit
Channel No. (I\(jIHz) y (KH2) g (KH2) Result
00 2402 1110 -- NA

Figure Channel 00:

Tl Agilent Spectrum Analyzer - Swept SA

F a0 % [ | | AC | SEMSE:INT]| | ALIGN AUTD |01:53:52 PM Mar 09, 2010
Marker 1 2.402120000000 GHz — :vsil_'{v&e: Leg Per s FEERETD Reek.Search

Input: RF PNO: Far (0 'flg:Freekun vy|Held:> il

e IFGain:L:(u ™ Atten: 30 dB DETIP NHNMNMN
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jodBidiv__Ref 20.00 dBm 6.388 dBm
og
Next Right(f

100 X‘l
0.00 /‘J\
/ \ Next Leftj
00 2000 dE
— -+
/ \ 1.11 MHz

200
/ \ Marker Deltal|

: 19 N I WV
/j W oA o MKkr—CF

500 I\w,n.."‘

i S |
i Mkr—RefLvil|
0.0

More|

Center 2.402000 GHz Span 10.00 MHz 10f2
#Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts)
MSG STATUS

Page: 64 of 72



G4 QuieTek Report No. 125270R-RFUSP29V01

Product : BlueAnt Commute
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 1110 - NA

Figure Channel 39:

Tl Agilent Spectrum Analyzer - Swept SA

Z’-‘ =ings) \ | | AC | SENSE:INT| | ALIGN AUTO |01:54:30 PM Mar 09, 2010
Marker 1 2.440950000000 GHz - Avg Type: Log-Pwr Tact[lo3456| eakSearch
el gk i
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100 1 Next Right(f
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/ \ Next Left|
AR 70000 dB
— [—
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20.0
/ \ Marker Deltaj
-30.0

::: MWW W e \«” Mkr—CF
E ki vy

e Mkr—RefLvll
-70.0

More
Center 2.441000 GHz Span 10.00 MHz 10f2
#Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts)
MSG STATUS
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Product : BlueAnt Commute
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 1100 -- NA

Figure Channel 78:

Tl Agilent Spectrum Analyzer - Swept SA

F a0 % [ | | AC | SEMSE:INT]| | ALIGN AUTO |01:54:47 PM Mar 09, 2010
Marker 1_2.480120000000 GHz | Avg Type: Log-Pwr TACE[lo 3456 | eakSearch
= Z T Trig:Free Run Avg|Held: 151100 THPE | M it
Input: RF IFF(;‘a(i)ﬁ:i:(u ] Atten: 30 dB DET|P NN MM N
Mkr1 2.480 12 GHz NextPrak
10 dBidiv Ref 20.00 dBm 5.802 dBm
ogd
100 1 Next Right{
0.00 /‘J%
/ Next Left]
AL 70,00 dB
— -
1.10 MHz
-20.0
/ \ Marker Deltal{
0.0 f -

LAt | s I
e g

i Mkr—RefLvil|
0.0

More|
Center 2.480000 GHz Span 10.00 MHz 10f2
#Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts)
MSG STATUS
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Product : BlueAnt Commute
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) q (KH2) Result
00 2402 1350 - NA

Figure Channel 00:

Tl Agilent Spectrum Analyzer - Swept SA

F a0 % [ | | AC | SEMSE:INT]| | ALIGN AUTD |01:55:42 PM Mar 09, 2010
Marker 1 2.402120000000 GHz — :vsil_'{v&e: Leg Per i FEERETD Reek.Search
Input: RF PNO: Far (0 'flg:Freekun vy|Held:> il
e IFGain:L:(u ™ Atten: 30 dB DETIP NHNMNMN
Mkr1 2.402 12 GHz NextPeak
jodBidiv__Ref 20.00 dBm 6.356 dBm
og
100 1 Next Right{

0.00 .
/J \ Next Left]

R0 2000 dB
™ o g
/ \ 1/35 MHz

200
J \ Marker Deltal|

300 Mo Aom
Ay i
400 MLJ ‘V\V\\,M
. lwﬂ)\/ J\"‘J\-‘JJ\ Mkr—CF
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i Mkr—RefLvil|
0.0

More|
Center 2.402000 GHz Span 10.00 MHz 10f2
#Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts)
MSG STATUS
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Product : BlueAnt Commute
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 1380 - NA

Figure Channel 39:

Tl Agilent Spectrum Analyzer - Swept SA

Z’-‘ =ings) \ | | AC | SENSE:INT| | ALIGN AUTO |01:56:12 PM Mar 09, 2010
Marker 1_2.440950000000 GHz | Avg Type: Log-Pur mAcE[l2545 6| Foak Search
— ig: k. T PE | M Wit
el PG UEEGRE iR
Mkr1 2.440 95 GHz NextPeak
19dBidiv__Ref 20.00 dBm 4.415 dBm
- .1 Next Right]|
0.00 VN
/J w\ Next Left]|
-10.0
/ \ -20.00 dB
e e
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j \ Marker Deltalf
-30.0 i
J‘/ \ A \
-400 ’\Jm.
Ww/ ~ % Mkr—CF
o Wﬁhﬁ MM
-60.0 M"WM
) Mkr—RefLvlj|
-70.0
More
Center 2441000 GHz Span 10.00 MHz 10f2
#Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts)
MSG STATUS
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Product : BlueAnt Commute
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 1380 -- NA

Figure Channel 78:

Tl Agilent Spectrum Analyzer - Swept SA

F a0 % [ | | AC | SEMSE:INT]| | ALIGN AUTO |01:56:34 PM Mar 09, 2010
Marker 1_2.479960000000 GHz | Avg Type: Log-Pwr TacE[lo 3456 | | eakSearch
= Z T Trig:Free Run Avg|Held: 38100 THPE | M it
Input: RF IFF(;‘a(i)ﬁ:i:(u ] Atten: 30 dB DET|P NN MM N
Mkr1 2.479 96 GHz NextPrak
10 dBidiv Ref 20.00 dBm 3.952 dBm
og
100 ’1 Next Right{
0.00 J'\
/N h\ Next Left]
-10.0
/ \ -20.00 dB
- -
200 1,38 MHz
{ \ Marker Deltal{

A N/"WHAN \I\M»M
e wﬂu‘ LJ “f\ MKr—CF
i Tl

i Mkr—RefLvil|

-0.0

More
Center 2.480000 GHz Span 10.00 MHz 10of2
#Res BW 100 kHz #VBW 100 kHz #Sweep 300 ms (1001 pts)
MsG STATUS
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11. EMI Reduction Method During Compliance Testing

No modification was made during testing.
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