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cErEcom”
1. COMPETENCE AND GUARANTEES

Centro de Tecnologia de las Comunicaciones (CETECOM), SA. is a laboratory with a measurement
facility in compliance with the requirements of Section 2.948 of the FCC rules and has been added to
the list of facilities whose measurements data will be accepted in conjuction with applications for
Certification under Parts 15 or 18 of the Commission's Rules. Registration Number: 905266.

In order to assure the traceability to other nationa and internationa laboratories, CETECOM has a
calibration and maintenance programme for its measuring equipment.

CETECOM guarantees the reliability of the data presented in this report, which is the result of
measurements and tests performed to the item under test on the date and under the conditions stated
on the report and is based on the knowledge and technical facilities available at CETECOM at the time
of execution of the test.

CETECOM is liable to the client for the maintenance by its personnel of the confidentidity of al
information related to the item under test and the results of the test.

2. GENERAL CONDITIONS
1. Thisreport only refers to the item that has undergone the test.

2. This report does not condtitute or imply by its own an approva of the product by the
Certification Bodies or competent Authorities.

3. Thisdocument isonly vaid if complete; no partial reproduction can be made without written
approva of CETECOM.

4. This test report cannot be used partidly or in full for publicity and/or promotiona purposes
without previous written approval of CETECOM and the Accreditation Bodies.

3. CHARACTERISTICSOF THE TEST

3.1 TEST REQUESTED

Measurements for frequency hopping spread spectrum equipment (Bluetooth) operating in the 2400
MHz -2483.5 MHz band and using, according to FCC Part 15.247.

3.2 REQUIREMENTSAND METHOD

The test has been carried out according to FCC parts 15.33, 15.35, 15.109, 15.205, 15.209, 15.247 and
the document DA 00-705:"Filing and Measurement Guiddlines for Frequency Hopping Spread
Spectrum Systems'.

The testing was performed according to the procedure in ANSI C63.4 (1992). Radiated testing was

performed in Cetecom's semi-anechoic chamber. This site has been fully described in a report
submitted to the FCC and was accepted in aletter dated July 25, 2002.
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The instrumentation used to perform the testing is listed below:

CETECOM™

1 Semianechoic Absorber Lined Chamber IR 11. BS.
2. Control Chamber IR 12.BC.
3. Spectrum Analyzer HP 8566 B.
4. RF Preselector HP 85685A.
5. Quasi-peak adaptor HP 85650A.
6. RF linear amplifier HP 8447.F
7. Antennamast EM 1072 NMT.
8. Rotating table EM 1084-4. ON.
9. Mast controller EM 1053-22.
10. Rotating table controller EM 1064-4023.
11. Process controller HP 98581C.
12. Harddisk HP 9153.
13. Peripheral unit HP 9153 C.
14. Measurement software HP 85879A.
15. 3 dB attenuator HP 8491A.
16. Bilog antenna CHASE CBL6111.
17. Bilog antenna CHASE CBL6111.
18. Antenna tripod EMCO 11968C.
19. Double-ridge Guide Horn antenna 1-18 GHz HP 11966E.
20. Double-ridge Guide Horn antenna 18-40 GHz Agilent 119665J.
21 Switch Unit with RF pre-amplifiers R& S TS8930SU.
22. RF pre-amplifier Miteq J4-12002600-30-5A.
23. EMI Test Receiver R& S ESIB26.
Report No.:

18166RET.101

Date: 2003-04-02

Page: 4 of 8

FDT08_04



4. |DENTIFICATION DATA SUPPLIED BY THE APPLICANT

Identificaton data in this section has been supplied by the client.

4.1 APPLICANT

Name or Company: NOKIA CORPORATION, NOKIA MOBILE PHONES

VAT. -

Address: Joensuunkatu 7E City: So

Postal code: 24100 Country: FINLAND
Telephone: +358718042799 Fax: +358718045220

4.2 REPRESENTATIVE

Name: Ari Havda

4.3 TEST SAMPLES SUPPLIER
Name or Company: PHILIPS CONSUMER ELECTRONICS

Address: Route dAngers City: Le Mans Cedex 9
Postal code: 72081 Country: FRANCE
Telephone: +33 (0) 243411701 Fax: +33 (0) 243411702

Samples undergoing test have been selected by: the client.

4.4 IDENTIFICATION OF ITEM/ITEMSTESTED
Product: WIRELESS CARKIT

Trade mark: NOKIA Model: CK-1W
Manufacturer: PHILIPS CONSUMER ELECTRONICS
Country of manufacture: ROMANIA

M anufactur e site: Data not available

CETECOM™

Description: Wireless Car Kit which supports Bluetooth wireless technlogy (Class 2). It is specially designed for Nokia

phones that support Bluetooth wireless technology.

Report No.:
18166RET.101

Date: 2003-04-02

Page: 5 of 8

FDT08_04



CETECOM™

5. USAGE OF SAMPLES PERIOD OF TESTING AND ENVIRONMENTAL

CONDITIONS

5.1 USAGE OF SAMPLES

Sample M/01 isformed by the following elements:

Control No. Description M odel Serial No. Date of
reception
18166/01 Bluetooth Car Kit with CK-1W Prototype 03/03/03
integral antenna
Sample M/02 is formed by the following elements:
Control No. Description M odel Serial No. Date of
reception
18166/06 Bluetooth Car Kit with CK-1wW Prototype 03/03/03
antenna connector
1.  Sample M/01 has undergone following test(s).
Radiated measurements indicated in annex A.
2. Sample M/02 has undergone following test(s).
All testsindicated in annex A, except radiated measurements.
5.2 PERIOD OF TESTING
The performed test started on 2003-03-03 and finished on 2003-03-04.
The tests as detailed in this report have been performed at CETECOM.
5.3 ENVIROMENTAL CONDITIONS
In the control chamber the following limits were not exceeded during the test:
Temperature Min. =25°C
Max. = 26 °C
Redative humidity Min. =43 %
Max. = 46 %
Shielding effectiveness >100dB
Electric insulation > 10 KW
Reference resistance to earth <05W
Report No.:
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CETECOM™

In the semianechoic chamber (21 meters x 11 meters x 8 meters) the following limits were no

exceeded during the test.

Temperature Min. =28 °C
Max. = 28 °C

Redative humidity Min. =53 %
Max. =54 %

Air pressure Min. = 1005 mbar
Max. = 1008 mbar

Shielding effectiveness >100dB

Electric insulation > 10 KW

Reference resistance to earth <05W

Normal site attenuation (NSA)

<+4dB a 10 m distance between item
under test and receiver antenna, (30
MHz to 1000 MHz)

Field homogenousity

More than 75% of illuminated surfaceis
between 0 and 6 dB (26 MHz to 1000
MH2z).

In the chamber for conducted measurements the following limits were no exceeded during the test:

Temperature Min. =21°C
Max. = 22 °C
Reative humidity Min. =49 %
Max. = 50 %
Air pressure Min. = 1009 mbar
Max. = 1010 mbar
Shidlding effectiveness > 100 dB
Electric insulation > 10 KW
Reference resistance to earth <05W
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6. TEST RESULTS

Abbreviations used in the VEREDICT column of the following tables are:
P Pass
F Fail
NA  not gpplicable

NM not measured

CETECOM™

FCC PART 15 PARAGRAPH VERDICT
NA| P | F [NM

15.247 Subclause (@) (1). 20 dB Bandwidth and Carrier frequency separation P
15.247 Subclause (a) (1) (iii). Number of hopping channels P
15.247 Subclause (8) (1) (iii). Time of occupancy (Dwell Time) P
15.247 Subclause (b). Maximum peak output power and antenna gain P
15.247 Subclause (c). Band-edge of conducted emissions (Transmitter) P
15.247 Subclause (c). Emission limitations conducted (Transmitter) P
15.247 Subclause (c). Emission limitations radiated (Transmitter) P
15.207. Conducted limits NA

15.109. Receiver spurious radiation P

7. REMARKSAND COMMENTS

None.

8. SUMMARY

Based on the results of the performed test, stated in annex A the item under test is IN
COMPLIANCE with the specifications listed in section 3.1 “TEST REQUESTED”.

NOTE: The results presented in this Test Report apply only to the particular item under test declared in
section 4.4 “IDENTIFICATION OF ITEM/ITEMS TESTED” of this document, as presented for test
on the date(s) declared in section 5, “USAGE OF SAMPLES, PERIOD OF TESTING AND

ENVIRONMENTAL CONDITIONS'.

Report No.:
18166RET.101

Date: 2003-04-02

Page: 8 of 8

FDT08_04



CETECOM
__ooum

ANNEX A
TEST RESULTS

Report No: 18166RET. 101

|ssued Reviewed Pape: 1 of 44
[apte- 2POT =040 Diate: ol ofi-2Y '

AL LEamas A, Kopms .

g = ' AR A




INDEX
Page

TEST CONDITIONS . ...ttt b sasasasasneasasasssasasssnsnsnsnsnnnsns 3

Section 15.247 Subclause (@) (1). 20 dB Bandwidth and Carrier frequency separation............... 4

Section 15.247 Subclause (a) (1) (iii). Number of hopping channels...........cccccevviiieeiiiineeeee, 9

Section 15.247 Subclause (a) (1) (iii). Time of occupancy (Dwell Time)......ccccveeevvveeeeicieeeenns 11

Section 15.247 Subclause (b). Maximum peak output power and antennagain .............cc.ee..e... 12

Section 15.247 Subclause (¢). Band-edge of conducted emissions (Tranamitter) ..................... 19

Section 15.247 Subclause (€). Emission limitations conducted (Transmitter)..........cccceevvcvveeens 23

Section 15.247 Subclause (c). Emission limitations radiated (Transmitter) .........cccooeeeevieeennnen. 26

Section 15.209. Receiver SpUroUS Fadiation..........c..eeivieeiieeeiiie e esiee e 37
Report No: Page: 2 of 44
18166RET.101

Annex A

Date: 2003-04-02

FET45_00.DOC




CETECOM™

TEST CONDITIONS

Power supply (V):

Vnomind = 12 Vdc
Type of power supply = DC Voltage from car battery
Type of antenna = Integral antenna (patch antenna)

Maximum Declared Gain for antenna= 0 dB

Operating Temperature Range (°C):
Tn = +0to+45

TEST FREQUENCIES:
Lowest channel: 2402 MHz
Middle channdl: 2441 MHz
Highest channel: 2480 MHz

The test set-up was made in accordance to the genera provisions of ANSI C63.4-1992.
CONDUCTED MEASUREMENTS

The equipment under test was set up in a shielded room and it is directly connected to the
spectrum anayzer via the antenna connector (sma type) provided with the test sample. No
coaxid low-loss connecting cable was necessary for such connection so no cable attenuation
correction was made.

RADIATED MEASUREMENTS

All radiated tests were performed in a semi-anechoic chamber. The measurement antenna
is Situated at a distance of 3 m for the frequency range 30 MHz1000 MHz (30 MHz1000
MHz Bilog antenna) and at a distance of 1m for the frequency range 1 GHz25 GHz (1
GHz18 GHz Double ridge horn antenna and 18 GHz-40 GHz horn antenna).

For radiated emissions in the range 1 GHz25 GHz that is performed at a distance closer
than the specified distance, an inverse proportionality factor of 20 dB per decade is used to
normalize the measured data for determing compliance.

The equipment under test was set up on a non-conductive (wooden) platform one meter
above the ground plane and the situation and orientation was varied to find the maximum
radiated emission. It was aso rotated 360° and the antenna height was varied from 1 to 4
meters to find the maximum radiated emission.

Messurements were made in both horizonta and vertical planes of polarization.

Report No: Page: 3 of 44
18166RET.101

Annex A
Date: 2003-04-02

FET45_00.DOC




CETECOM™

Section 15.247 Subclause (a) (1). 20 dB Bandwidth and Carrier frequency

SPECIFICATION

separation

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

RESULTS

20 dB Bandwidth (see next 3 plots).

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
20 dB Spectrum bandwidth (kHz) 841.68 869.74 841.68
Measurement uncertainty (kHz) +11
Report No: Page: 4 of 44
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20 dB BANDWIDTH.
Lowest Channdl: 2402 MHz.
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20 dB BANDWIDTH.
Middle Channd: 2441 MHz.
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20 dB BANDWIDTH.
Highest Channel: 2480 MHz.
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Carrier frequency separation (see next plot).

REW 10 kH= RF Attt 30 dp
Fef Ll WEW 100 kHz
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The hopping channel carrier frequencies are separated by a minimum of the 20 dB
bandwidth of the hopping channdl.

Verdict: PASS
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Section 15.247 Subclause (a) (1) (iii). Number of hopping channels

SPECIFICATION

Frequency hopping system in the 2400-2483.5 MHz band shdl use a least 15 non-
overlapping channels.

RESULTS
The number of hopping channelsis 79 (see next two plots).

REW 500 kH= EF Attt 30 dp
Fef Ll VEW 500 ‘kHz
1

o dBm SWT 3 m=s Unit dBm
ic T
Tl v d.04 Apw
| Z| | TL| . : = bIE _ u
g " o g
i FOATLY . i HET
: = 18 C-I 2 GH=
=3
40
-5
« 5 [
-T0
B0 !
=1ar
Start 2,398 GHz 4.3 MHzZ/ Stop Z.441 GHz
Date: MR, 2003 090 =2
Number of hopping frequencies: 39
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Number of hopping frequencies. 40

Total number of hopping frequencies. 79

Verdict: PASS
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CETECOM™

Section 15.247 Subclause (a) (1) (iii). Time of occupancy (Dwell Time)

SPECIFICATION

The average time of occupancy on any channel shall not be greater than 0.4 seconds (400
ms) within a period of 0.4 seconds multiplied by the number of hopping channels employed
= 0.4 x 79= 31.6 seconds.

RESULTS
The equipment only supports 1 dot packet (DH1).

1. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE DH1.

The system makes worst case 1600 hops per second or 1 time dot has alength of 625us with 79
channels. A DH1 Packet need 1 time dot for transmitting and 1 time dot for receiving. Then the
system makes worst case 1600/2 = 800 hops per second with 79 channels. So you have each
channel 800/79 = 10.13 times per second and so for a period of 0.4 x 79 = 31.6 seconds you
have 10.13 x 31.6 = 320.11 times of appearence .

Each Tx-time per appearence is 406.8 us (see next plot).

So we have 320.11 x 406.8 us = 130.22 ms per 31.6 seconds.

@ FEW 1 MHz RF Att
Bef Lol G 1 MH=z
1 1B BWT T Ut

Verdict: PASS
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Section 15.247 Subclause (b). Maximum peak output power and antenna gain

SPECIFICATION

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least

75 hopping channds. 1 watt (30 dBm).

RESULTS

MAXIMUM PEAK OUTPUT POWER (CONDUCTED). See next plots.

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
Maximum peak power (dBm) 1.04 0.29 0.11
Measurement uncertainty (dB) +15

The maximum declared antenna gain for this device is O dBi, therefore the maximum
theoretical peak radiated power (EIRP) in the three measurement channels for this device

is1.04 dBm or 1.27 mW.

The actual peak rediated power (EIRP) was measured for the lowest, middle and highest

frequency (see next plots):

MAXIMUM PEAK OUTPUT POWER (RADIATED).

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
Instrument reading (dBm) -37.69 -37.06 -37.68
Correction Factor (dB) 34.96 35.10 35.24
Maximum EIRP pesk power (dBm) -2.73 -1.96 -2.44
M easurement uncertainty (dB) +1.98/-1.75

The antennais integrated in the class 2 surface Bluetooth module.

Declared peak gain: 0 dBi

The maximum directiona gain of the antenna is less than 6 dBi and therefore the maximum
output power is not required to be reduced from the stated values.

Verdict: PASS
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PEAK OUTPUT POWER (CONDUCTED).

Lowest Channdl: 2402 MHz.
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PEAK OUTPUT POWER (CONDUCTED).
Middle Channd: 2441 MHz.

REW 3 MHz
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PEAK OUTPUT POWER (CONDUCTED).

Highest Channel: 2480 MHz.
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PEAK OUTPUT POWER (RADIATED).
Lowest Channd: 2402 MHz.
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PEAK OUTPUT POWER (RADIATED).
Middle Channd: 2441 MHz.
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PEAK OUTPUT POWER (RADIATED).
Highest Channel: 2480 MHz.
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Section 15.247 Subclause (c). Band-edge of conducted emissions (Transmitter)

SPECIFICATION
Emissions outside the frequency band in which the intentiond radiator is operating shal be at
least 20dB below the highest level of the desired power.

RESULTS:

1. LOW FREQUENCY SECTION 2402 MHz (HOPPING OFF). See next plot.

REW 200 kHz RF Attt 30 dB
Fal Lwvl VBN S L KHE

LD dBm SWT 5 ms Unit dEw

-76

Date: 4.MAR.2003 ©05:32:35

Verdict: PASS
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2. HIGH FREQUENCY SECTION 2480 MHz (HOPPING OFF). See next plot.

REW
WEW

SWT

30 dp

d B

=30

40

-50

-5 [

-T7H

-4

Verdict: PASS

: MHz/
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3. LOW FREQUENCY SECTION (HOPPING ON). See next plot.

REW 300 kHz RF Attt 30 dp
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Verdict: PASS
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4. HIGH FREQUENCY SECTION (HOPPING ON). See next plot.
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Verdict: PASS
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