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Product information

Manufacturers declarations

Transceiver
Operating frequency range 2402 - 2480 MHz
Type of modulation FHSS modulation
Number of channels 79
Channel separation 1 MHz
Type of antenna Integral Antenna
Antenna gain (dBi) 3
Power level fix
Type of equipment stand alone, plug-in radio device
Connection to public utility power line No
Nominal voltage Vior: 12V
Independent Operation Modes Page scan
Inquiry scan
Connection state - ACL Link
Connection state - SCO Link

Product function and intended use

The test item is a Handsfree Car Kit based on the Bluetooth technology.

Bluetooth is a short-range radio link intended to be a cable replacement between portable and/or fixed
electronic devices.

Bluetooth operates in the unlicensed ISM Band at 2.4 GHz. In the US a band of 83.5 MHz width is
available. In this band, 79 RF channels spaced 1 MHz apart are defined.

The channel is represented by a pseudo-random hopping sequence through the 79 channels. The
channel is divided into time slots, with a nominal slot length of 625 pus, where each slot corresponds to
different RF hop frequencies. The nominal hop rate is 1600 hops/s. The symbol rate on the channel is
1 Ms/s.

Submitted documents

Circuit Diagram
Block Diagram
Bill of material
User manual
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List of Test and Measurement Instruments

Equipment used Manufacturer | Model S/N Cal. Date | Due Date
No.
X | Semi-anechoic Chamber | Frankonia Nil Nil 28-Mar-07 | 28-Mar-08
X | Test Receiver R&S ESVS30 | 842807/009 06-Aug-07 | 06-Aug-08
X | Bi-conical Antenna R&S HK116 841489/016 08-Feb-06 | 08-Feb-08
X | Log Periodic Antenna R&S HL223 841516/020 03-Feb-06 | 03-Feb-08
X RTKO081-
05S-05S- | LA2-001-10M /

Coaxial cable 500hm Rosenberger 10m 002 15-May-07 | 15-May-08
X | Microwave amplifer 0.5-

26.5GHz, 25dB gain HP 83017A 3950M00241 Nil Nil
X | High Pass Filter (cutoff

freq. =1000MHz) Trilithic 23042 9829213 Nil Nil
X | Horn Antenna EMCO 3115 9002-3347 02-Feb-06 | 02-Feb-08
X | Spectrum Analyser R&S FSP 30 100416 08-Jun-07 | 08-Jun-08
X | Loop Antenna EMCO 6502 9107-2651 16-Nov-05 | 16-Nov-07
X | EMI Test receiver R&S ESCS 30 100201 05-Dec-06 | 05-Dec-07
[ ] | Artificial Mains Network R&S ESH3-Z5 100230 05-Dec-06 | 05-Dec-07
[ ] | Pulse Limiter R&S ESH3-Z22 100161 06-Dec-06 | 06-Dec-07
[ 1 | Spectrum Analyzer R&S FSP 30 100007 13-Feb-06 | 12-Feb-08

Test Report No.: 14017616 001
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Result FCC Part 15 — Subpart C

Subclause 15.203 — Antenna Information Pass
Requirement: No antenna other than that furnished by the responsible party shall be used with the
device
Result: Permanent attached antenna
Verdict: Pass
Subclause 15.204 — Antenna Information Pass

Requirement: Provide information for every antenna proposed for the use with the EUT

Result: a) Antenna type: Permanent attached antenna
b) Manufacturer and model no: N.A.
c¢) Gain with reference to an isotropic radiator: 3 dBi

Verdict: Pass
Subclause 15.207 — Disturbance Voltage on AC Mains N.A.
Subclause 15.247 (a) — Carrier Frequency Separation Pass

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

Test Specification : FCC Part 15 Subpart A — Subclause 15.31
Mode of operation : Tx mode (hopping on), DH1 packet

Port of testing : Temporary antenna port
Detector : Peak

RBW/VBW : 100 kHz / 300 kHz

Supply voltage : 12VDC from DC power supply
Temperature :23°C

Humidity : 50%

Result: The centre frequencies of the hopping channels are separated by more than the 20dB bandwidth.

For test results plots refer to Appendix 1, page 2.

Verdict: Pass
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Subclause 15.247 (a) — Time of Occupancy (Dwell Time) Pass

Requirement:  Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels. The average time of occupancy on any channel shall not be greater
than 0.4 seconds within a period of 0.4 seconds multiplied by the number of hopping
channels employed.

Test Specification : FCC Part 15 Subpart A — Subclause 15.31
Mode of operation : Tx mode (hopping on), DH5 packet

Port of testing : Temporary antenna port
Detector : Peak

RBW/VBW :1MHz /3 MHz

Supply voltage : 12VDC from DC power supply
Temperature :23°C

Humidity 1 50%

Result: The screenshot in Appendix 1 page 4 shows the occurrence of a channel in a 31.6 s time period.
In normal hopping mode Bluetooth is using 79 hopping channels only. The frequency was used
64 times. The dwell time for the longest supported packet type is about 3 ms. As a result the
average time of occupancy will not be greater than 400 ms.

ie. Time period calculation:
0.4x79=231.6s

Limit calculation:
64 x2.920 x 10° = 186.8 x 10°®
<=400x 107 s

For test protocols please refer to Appendix 1, page 3.

Verdict: Pass

Test Report No.: 14017616 001 Date: 13.12.2007 page 6 of 12



A TUVRheinland®

www.tuv.com

Subclause 15.247 (a) — 20 dB Bandwidth Pass

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

Test Specification : FCC Part 15 Subpart A — Subclause 15.31
Mode of operation : Tx mode (2402MHz, 2441MHz, 2480MHz), DH5 packet

Port of testing : Temporary antenna port

Detector : Peak

RBW/VBW : 30 kHz / 100 kHz

Supply voltage : 12VDC from DC power supply

Temperature :23°C

Humidity 1 50%

Results

For test protocols refer to Appendix 1, page 4-5.

Frequency 20 dB left 20 dB right 20dB bandwidth
(MHz) (MHz) (MHz) (MHz)
2402 0.460 0.468 0.928
2441 0.420 0.412 0.832
2480 0.420 0.408 0.828
Subclause 15.247 (a) — Hopping Sequence Pass
Requirement: The hopping sequence is generated and provided with an example.

Hopping sequence

The channel is represented by a pseudo-random hopping sequence hopping through the 79 RF channels.
The hopping sequence is unique for the piconet and is determined by the Bluetooth device address of the
master. The X input determines the phase in the 32-hop segment, whereas Y1 and Y2 selects between
master-to-slave and slave-to-master transmission. The inputs A to D determine the ordering within the
segment, the inputs E and F determine the mapping onto the hop frequencies.

F

!

&00

~en

[ .

T md 7O

V2

) 1Y N 1 R P Y

Test Report No.: 14017616 001 Date: 13.12.2007 page 7 of 12



www.tuv.com

A TUVRheinland®

Example data:

Hop sequence {k} for CONNECTION STATE:
CLK start: 0x0000010
ULAP: 0x00000000

#ticks:

000204 06|08 0a|0c0e|1012|14 16|18 1a|1c 1e|

0x0000010:
0x0000030:
0x0000050:
0x0000070:
0x0000090:
0x00000b0:
0x00000d0:

0x00000f0:

0x0000110:
0x0000130:
0x0000150:
0x0000170:
0x0000190:
0x00001b0:
0x00001d0:

0x00001f0:

0x0000210:
0x0000230:
0x0000250:
0x0000270:
0x0000290:
0x00002b0:
0x00002d0:

0x00002f0:

0x0000310:
0x0000330:
0x0000350:
0x0000370:
0x0000390:
0x00003b0:
0x00003d0:

0x00003f0:

0866|1070 |1219| 1423|1601 | 1805|2033 | 2237
2403|2607 2835|3039 |3272|3476|3625|3829|
4074|4278 |44 27| 4631 |48 09|50 13 |52 41 | 54 45 |
56 11|58 15 |60 43 | 6247 |32 17 | 36 19 | 34 49 | 38 51 |
40 21|44 23|42 53| 46 55 | 48 33| 52 35 | 50 65 | 54 67 |
5637|6039 |58 69 | 62 71 | 64 25 | 68 27 | 66 57 | 70 59 |
7229|7631 |7461|7863|0141|0543|0373|07 75|
0945|1347 1177|1500 | 64 49 | 66 53 | 68 02 | 70 06 |
0151|0355 |0504|0708|7257 | 7461|7610 |78 14|
0959|1163 |1312|1516 1765|1969 |21 18 |23 22|
3367|3571|3720|3924|2573|2777|2926|3130]
4175|4300 | 4528|4732 |17 02|21 04 |19 34|23 36 |
3306|3708 |3538(3940|2510|29 12|27 42 | 31 44|
4114|4516 | 43 46 | 47 48 | 49 18|53 20 | 51 50 | 55 52 |
6522|6924 |67 54| 7156 | 57 26 | 61 28 | 59 58 | 63 60 |
7330|7732 | 7562|0064 |49 34 | 51 42| 57 66 | 59 74 |
5336|5544 | 6168|6376 |6550|6758|7303|7511 |
6952|7160 |77 05|0013|0238|0446|1070|1278|
0640|0848 |14 72|16 01|18 54 |20 62| 26 07 | 28 15|
2256|2464 3009|3217 |0266 |06 74|10 19|14 27|
0470]0878|1223|1631|1803 |22 11|26 35|30 43|
2007|2415 |28 39|32 47 |34 68|38 76 | 4221 |46 29 |
36 72|40 01 | 44 25| 48 33 | 50 05 | 54 13 | 58 37 | 62 45 |
5209|5617 | 60 41 |64 49 | 34 19|36 35| 50 51 | 52 67 |
3821|4037 | 54 53|56 69 | 42 27 | 44 43 | 58 59 | 60 75 |
4629 |48 45|62 616477 | 6623|6839 | 03 55|05 71 |
7025|7241 |07 57|09 73| 7431|7647 | 1163|1300
78330149 |1565|17 02|66 51|70 67|03 04 | 07 20 |
6855|7271|0508|0924 |7459|7875| 1112|1528
76630100 |13 1617321953 |23 69| 3506 |39 22|
2157|2573 3710|4126 | 2761|3177 4314|4730
2965|3302 | 4518|4934 1904 | 2108|2320 | 2524 |

Subclause 15.247 (a) — Equal Hopping Frequency Use

Pass

Requirement:

Each of the transmitter’s hopping channels is used equally on average.

Equal hopping frequency use

The EUT complies with the Bluetooth RF specifications. For details refer to the Bluetooth standard.

Test Report No.: 14017616 001 Date: 13.12.2007
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Subclause 15.247 (a) — Receiver Input Bandwidth Pass

The associated receiver(s) complies with the requirement that its input bandwidth matches
the bandwidth of the transmitted signal.

Requirement:

Receiver input bandwidth

The receiver bandwidth is equal to the receiver bandwidth in the 79 hopping channel mode, which is 1 MHz.
The receiver bandwidth was verified during Bluetooth RF conformance testing.

Subclause 15.247 (a) — Receiver Hopping Capability Pass

The associated receiver has the ability to shift frequencies in synchronisation with the
transmitted signals.

Requirement:

Receiver hopping Capability
The EUT complies with the Bluetooth RF specifications. For details refer to the Bluetooth standard.

Subclause 15.247 (b) — Peak Output Power Pass

Test Specification : FCC Part 15 Subpart A — Subclause 15.31
Mode of operation : Tx mode (2402MHz, 2441MHz, 2480MHz), DH1 packet
Port of testing : Temporary antenna port

Detector : Peak

RBW/VBW :1 MHz /3 MHz

Supply voltage : 12VDC from DC power supply
Temperature :23°C

Humidity : 50%

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least
75 hopping channels, and all frequency hopping systems in the 5725-5850 MHz band:

1 Watt. For all other frequency hopping systems in the 2400 — 2483.5 MHz band: 0.125
Watts.

Requirement:

Result
All three transmit frequency modes comply with the maximum peak output power limit.
For test protocols please refer to Appendix 1, page 6-7.

Frequency Maximum peak Cable Output power Limit Verdict
(MHz) output power attenuation (dBm) (W/dBm)
(dBm) (dB)
2402 -1.95 3.52 1.57 1/30.0 Pass
2441 -4.10 3.65 -0.45 1/30.0 Pass
2480 -5.42 3.60 -1.82 1/30.0 Pass
Test Report No.: 14017616 001 Date: 13.12.2007 page 9 of 12
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Subclause 15.247 (b) — Band edge compliance

Pass

Test Specification : FCC Part 15 Subpart A — Subclause 15.31
Mode of operation : Tx mode (2402MHz, 2441MHz, 2480MHz), DH1 packet

Port of testing
Detector
RBW/VBW
Supply voltage
Temperature
Humidity

: Temporary antenna port

: Peak

:300 kHz /1 MHz

: 12VDC from DC power supply
:23°C

:50%

Requirement: 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 a radiated measurement.

Result

There is no peak found outside any 100 kHz bandwidth of the operating frequency band in the three transmit
frequency. All three transmit frequency modes comply with the limit stated in subclause 15.247(c).

For test protocols refer to Appendix 1, page 8-12.

Subclause 15.247 (c) — Spurious Conducted Emissions Pass

Test Specification : FCC Part 15 Subpart A — Subclause 15.31
Mode of operation : Tx mode (2402MHz, 2441MHz, 2480MHz), DH1 packet

Port of testing : Temporary antenna port
Detector : Peak

RBW/VBW : 100 kHz / 300 kHz

Supply voltage : 12VDC from DC power supply
Temperature :23°C

Humidity :50 %

Requirement: 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 a radiated measurement.

Result

There is no peak found outside any 100kHz bandwidth of the operating frequency band in the three transmit
frequency. All three transmit frequency modes comply with the limit stated in subclause 15.247(c).

For test protocols refer to Appendix 1, page 13-16.

Operating Spurious Spurious Level | Reference value Delta Verdict
frequency frequency (dBm) (dBm) (dB)
(MHz) (MHz)
2402 No Peak Found - - - Pass
2441 No Peak Found - - - Pass
2480 No Peak Found - - - Pass

Test Report No.: 14017616 001
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Subclause 15.247 (c) — Spurious Radiated Emissions Pass

Test Specification : ANSI C63.4 - 2003
Mode of operation : Tx mode (2402MHz, 2441MHz, 2480MHz), DH1 packet

Port of testing : Enclosure
Detector : Peak
RBW/VBW : 100 kHz / 300 kHz for f < 1 GHz
1 MHz /3 MHz for f > 1 GHz
Supply voltage : internal batteries has been activated
Temperature :23°C
Humidity 1 50%
Requirement: 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 a radiated measurement.

Result
All three transmit frequency modes comply with the field strength within the restricted bands.

There is no peak found below 30MHz.

Tx frequency 2402MHz Vertical Polarization
Freq Level Limit/ Detector
MHz dBuV/m dBuV/m
192.000 33.00 43.5/QP
208.001 36.30 43.5/QP
1601.897 43.89 74.0/P
1601.977 42.59 54.0/A
Tx frequency 2402MHz Horizontal Polarization
Freq Level Limit/ Detector
MHz dBuV/m dBuV/m
208.002 27.3 43.5/QP
1602.016 47.18 74.0/P
1601.951 46.22 54.0/A
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Tx frequency 2441MHz Vertical Polarization
Freq Level Limit/ Detector
MHz dBuV/m dBuV/m
191.999 30.2 43.5/QP
208.001 37.2 43.5/QP
1628.060 43.10 740/ P
1628.029 41.64 54.0/A
Tx frequency 2441MHz Horizontal Polarization
Freq Level Limit/ Detector
MHz dBuV/m dBuV/m
- - 43.5/QP
1627.981 49.48 740/ P
1627.997 48.58 54.0/A
Tx frequency 2480MHz Vertical Polarization
Freq Level Limit/ Detector
MHz dBuV/m dBuV/m
80.001 18.6 43.5/QP
192.000 26.4 43.5/QP
208.001 36.8 43.5/QP
1653.965 44.56 740/ P
1653.933 43.28 54.0/A
Tx frequency 2480MHz Horizontal Polarization
Freq Level Limit/ Detector
MHz dBuV/m dBuV/m
192.000 24.6 43.5/QP
208.001 33.3 43.5/QP
1653.958 48.98 740/ P
1654.071 48.48 54.0/A
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