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VERIFICATION OF COMPLIANCE

. ) Blwave (ShenZhen) Electronics Co., Ltd.
Applicant:

23FGH, Block A, ZhenY e Building, Bao An Nan Road, Luo Hu,
ShenZhen, China

Equipment Under Test: Bluetooth Headset

Brand Name: BLwave

FCC ID Number: SUB-VES811

Model No.: VES811

Model Difference: N/A

File Number: EF/2004/C0012

Date of test: Dec. 24, 2004 ~ Jan. 06, 2005

Date of EUT Received: Dec. 23, 2004

We hereby certify that:

The above equipment was tested by SGS Taiwan Ltd. The test data, data eval uation, test proce-
dures, and equipment configurations shown in this report were made in accordance with the
procedures given in ANSI C63.4 (2003) and the energy emitted by the sample EUT tested as
described in thisreport isin compliance with conducted and radiated emission limits of FCC

Rules Part 15.247

The test results of this report relate only to the tested sample identified in this report.

<, = o
Test By: o Z} Wﬁ, Date Jan. 07, 2004

Sky Wang

— J
<4 P
Approved By /‘U i M ) Date Jan. 07, 2004

Vincent Su
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1. GENERAL INFORMATION

11

1.2

13.

14.

15.

1.6.

Product Description

The Blwave (ShenzZhen) Electronics Co., Ltd., Model: VES811 is a Bluetooth Headset.
The EUT is compliance with Bluetooth Standard.

A magjor technical descriptions of EUT is described as following:

A). Operation Frequency: 2402 — 2480Hz, 79 channels

B). Rated output power: 1 dBm

C). Modulation type: Frequency Hopping Spread Spectrum (FHSS)

D). Antenna Designation: PIFA Antenna, 4.09 dBi, Non-User Replaceable (Fixed)

E). Battery Charge: 5V DC by AC/DC Power Adapter

Related Submittal(s) / Grant (s)

This submittal(s) (test report) is intended for FCC ID: SUB-VEB811 filing to comply with
Section 15.247 of the FCC Part 15, Subpart C Rules. The composite system (receiver) is
compliance with Subpart B is authorized under a Doc procedure.

Test Methodology
Both conducted and radiated testing were performed according to the procedures in ANSI
C63.4 (2003). Radiated testing was performed at an antennato EUT distance 3 meters.

Test Facility
The open area test site and conducted measurement facility used to collect the radiated data
is located on the address of SGS Taiwan Ltd. No. 134, Wu Kung Rd., Wuku Industrial
Zone, Taipel Country, Taiwan. The Open Area Test Sites and the Line Conducted labs are
constructed and calibrated to meet the FCC requirements in documents ANSI C63.4: 2003
and CISPR 22/EN 55022 requirements. Site No. 1(3 &10 meters) Registration Number:
94644, Anechoic chamber (3 meters) Registration Number: 573967

Special Accessories

Not available for this EUT intended for grant.
Equipment M odifications

Not available for this EUT intended for grant.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test report
cannot be reproduced, except in full, without prior written permission of the Company.
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2. SYSTEM TEST CONFIGURATION

2.1. EUT Configuration
The EUT configuration for testing is installed on RF field strength measurement to meet the
Commissions requirement and operating in a manner which intends to maximize its emis-
sion characteristics in a continuous normal application.

2.2. EUT Exercise
The EUT (Transmitter) was operated in the engineering mode to fix the Tx frequency that
was for the purpose of the measurements.

2.3. Test Procedure
2.3.1 Conducted Emissions

The EUT is aplaced on as turn table which is 0.8 m above ground plane. According to
the requirements in Section 13.1.4.1 of ANSI C63.4-2003.Conducted emissions from
the EUT measured in the frequency range between 0.15 MHz and 30MHz using
CISPR Quasi-Peak and Average detector mode.

2.3.2 Radiated Emissions

The EUT is a placed on as turn table which is 0.8 m above ground plane. The turn ta-
ble shall rotate 360 degrees to determine the position of maximum emission level.
EUT is set 3m away from the receiving antenna which varied from 1m to 4m to find
out the highest emission. And also, each emission was to be maximized by changing
the polarization of receiving antenna both horizontal and vertical. In order to find out
the max. emission, the relative positions of this hand-held transmitter(EUT) was ro-
tated through three orthogonal axes according to the requirements in Section 13.1.4.1
of ANSI C63.4-2003.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test report
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2.4. Configuration of Tested System
Fig. 2-1 Configuration of Tested System (Fixed channel)
EUT Adapter
(EUT)
Table 2-1 Equipment Used in Tested System
_ Modd/ ,
[tem| Equipment | Mfr/Brand FCCID SeriesNo. Data Cable Power Cord
TypeNo.
1. N/A

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test report
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3. SUMMARY OF TEST RESULTS

FCC Rules Description Of Test Result
§15.207(a) Conducted Emission Compliant
§15.247(b)(1) Peak Output Power Compliant
§15.247(a) 20dB Bandwidth Compliant
§15.247(c) 100 KHz Bandwidth Of Fre- Compliant

guency Band Edges
§15.209(a) (f) Spurious Emission Compliant
§15.247(a)(1) Freguency Separation Compliant
§15.247(a)(2)(iii) Number of hopping frequency Compliant
815.247(a)(1)(iii) Time of Occupancy Compliant
§15.247 Peak Power Density Compliant
§15.203, Antenna Requirement Compliant
§15.247(b)(4)(i)

§1.1310 RF Exposure Compliant

4. DESCRIPTION OF TEST MODES

The EUT has been tested under operating condition.
Test program used to control the EUT for staying in continuous transmitting and receiving mode is

programmed.

Channel low (2402MHz) mid (2441MHz) and high (2480MHz) with 741k highest datarate are

chosen for full testing.

The Dwell in hybrid mode is shorter than in data mode. For this reason the spurious emissions av-
erage level in data mode isworst case. The spurious emissions peak level isthe same for both

modes.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test report
cannot be reproduced, except in full, without prior written permission of the Company.
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5. CONDUCTED EMISSION TEST

5.1. Standard Applicable
According to §15.207. frequency within 150KHz to 30MHz shall not exceed the limit table as be-

low.
Limits
Frequency range dB(uVv)
MHz Quasi-peak Average
0.15t0 0.50 66 to 56 56 to 46
0.50t05 56 46
5t0 30 60 50
Note
1.Thelower limit shadl apply at the transition frequencies
2.The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.50 MHz.

5.2. EUT Setup
1. The conducted emission tests were performed in the test site, using the setup in accor-
dance with the ANSI C63.4-2003.

2. The EUT was plug-in the AC/DC Power adapter. The host system was placed on the
center of the back edge on the test table. The peripherals was placed on the side of the
host PC system. The rear of the EUT and peripherals were placed flushed with the rear of
the tabletop.

3. The spacing between the peripherals was 10 centimeters.

4. External I/O cables were draped along the edge of the test table and bundle when neces-
sary.

5. The host system was connected with 110V ac/60Hz power source.

5.3. Measurement Procedure
1. The EUT was placed on atable which is 0.8m above ground plane.

2. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

3. Repesat above procedures until all frequency measured were compl ete.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test report
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5.4. Measurement Equipment Used:

Conducted Emission Test Site
EQUIPMENT MFR MODEL SERIAL LAST |CAL DUE.
TYPE NUMBER | NUMBER CAL.
EMC Analyzer HP 8594EM 3624A00203 | 12/31/2003 | 12/30/2004
EMI Test Receiver R&S ESCS30 828985/004 | 01/15/2004 | 01/14/2005
LISN Rolf-Heine NNB-2/16Z 99012 12/30/2003 | 12/29/2004
LISN Rolf-Heine NNB-2/16Z 99013 11/06/2004 | 11/05/2005

55. Measurement Result

Theinitial step in collecting conducted data is a spectrum analyzer peak scan of the measurement
range. Significant peaks are then marked as shown on the following data page, and these signals are
then quasi-peaked.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test report
cannot be reproduced, except in full, without prior written permission of the Company.
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AC POWER LINE CONDUCTED EMISSION TEST DATA

Operation Mode:  Normal Operating Test Date:  |Jan. 05, 2005
Temperature: 20 [Humidity: 55 % Test By: Sky
FREQ Q.P. AVG Q.P. AVG Q.P. AV G NOTE
MHz Raw Raw Limit Limit Margin | Margin
dBuV dBuV dBuV dBuV dB dB
0.298 54.08 44.81 60.29 50.29 -6.21 -5.48 L1
0.541 46.21 37.97 56.00 46.00 -9.79 -8.03 L1
0.779 45.67 36.55 56.00 46.00 -10.33 -9.45 L1
1.318 46.09 36.74 56.00 46.00 -9.91 -9.26 L1
1.857 43.10 56.00 -12.90 L1
2.517 42.17 56.00 -13.83 L1
0.298 50.74 46.16 60.29 50.29 -9.55 -4.13 L2
0.541 43.86 56.00 -12.14 L2
0.959 42.85 56.00 -13.15 L2
1.381 40.48 56.00 -15.52 L2
1.912 37.08 56.00 -18.92 L2
2.459 38.68 56.00 -17.32 L2
Remark

(1) Measuring frequencies from 0.15 MHz to 30MHz

(2) The emissions measured in frequency range from 0.15 MHz to 30MHz were made with an
instrument using Qusia-Peak detector and Average detector.

(3) “---" denotes the emission level was or more than 2dB below the Average limit,
S0 no re-check anymore.

(4) The IF bandwidth of SPA between 0.15MHz to 30MHz was 10KHz;
The IF bandwidth of Test Receiver between 0.15MHz to 30MHz was 9KHz;

(5) L1=LineOne (Hot side) / L2 = Line Two (Neutral side)

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test report
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Conducted Emission Test Plot
Conductied Emission Measurement
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6. PEAK OUTPUT POWER MEASUREMENT

6.1. Standard Applicable
For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75 hopping
channds, and al frequency hopping systemsin the 5725-5850M Hz band: 1Wait. For all other frequency
hopping systemsin the 2400 — 2483.5MHz band: 0.125 Watts.

6.2. Measurement Procedure
1. Placethe EUT on the table and set it in transmitting mode.

2. Remove the antenna from the EUT and then connect alow loss RF cable from the antenna port to the
power meter or spectrum. (Channel power function, RBW, VBW = 1MH2z)

3. Record the max. reading.
4. Repeat above procedures until al frequency measured were compl ete.

6.3. Measurement Result

Frequency Reading Cable Outpt Output Limit
CH (MH2) Power Loss Power Power (W)
dBm dBm W
LOW 2402.0 -3.88 3.30 -0.58 0.00087
MID 2441.0 -3.70 3.30 -0.40 0.00091
HIGH 2480.0 -2.44 3.30 0.86 0.00122
6.4. Measurement Equipment Used:
EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.
TYPE NUMBER NUMBER CAL.
Spectrum Analyzer R&S FSP 40 100034 05/27/2004 | 05/26/2005
Spectrum Analyzer Agilent E7405A US41160416 | 08/27/2004 | 08/27/2005
Low Loss Cable HUBER+SUHNER SUlgéCl)Fl):é_Al\EX N/A N/A N/A
Attenuator Mini-Circult BW-S6W5 N/A 10/07/2004 | 10/06/2005

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test report
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Peak Power Output Data Plot (CH High)
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7. 20dB BAND WIDTH

7.1. Standard Applicable
For frequency hopping systems operating in the 2400MHz-2483.5 MHz no limit for 20dB bandwidth.

7.2. Measurement Procedure
1. Placethe EUT on the table and set it in transmitting mode.

2. Remove the antenna from the EUT and then connect alow loss RF cable from the antenna port
to the spectrum analyzer.

3. Set the spectrum analyzer as RBW=10KHz (1 % of Bandwidth.), Span= 3MHz, Sweep=auto
4. Mark the peak frequency and —20dB (upper and lower) frequency.
Repeat above procedures until all frequency measured were complete.

7.3. Measurement Result

CH Bandwidth
(MH2)
Lower 0.73
Mid 0.790
Higher 0.870

7.4. Measurement Equipment Used:

EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.
TYPE NUMBER | NUMBER CAL.
Spectrum Analyzer R&S FSP 40 100034 05/27/2004 | 05/26/2005
Spectrum Analyzer Agilent E7405A USA41160416 | 08/27/2004 | 08/27/2005
Low Loss Cable HUBER+SUHNER Slig?;éfx N/A N/A N/A
Attenuator Mini-Circult BW-S6W5 N/A 10/07/2004 | 10/06/2005

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test report

cannot be reproduced, except in full, without prior written permission of the Company.
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8. 100KHz BANDWIDTH OF BAND EDGESMEASUREMENT

8.1. Standard Applicable

Accordingto §15.247(c), in any 100 KHz bandwidth outside the frequency bands in which the spread
spectrum intentional radiator in operating, the radio frequency power that is produced by the intentional
radiator shall be at least 20dB below that in the 100K Hz bandwidth within the band that contains the
highest leve of the desired power, In addition, radiated emissions which fall in the restricted bands, as
defined in §15.205(a), must also comply with the radiated emission limits specified in15.209(a).

8.2. Measurement Procedure
1. Placethe EUT on the table and set it in transmitting mode.

Remove the antenna from the EUT and then connect alow loss RF cable from the antenna port
to the spectrum analyzer.

Set center frequency of spectrum analyzer = operating frequency.

Set the spectrum andyzer as RBW, VBW=100KHz, Span=25MHz, Sweep = auto
Mark Peak, 2.390GHz and 2.488GHz and record the max. level.

6. Repeat above procedures until al frequency measured were complete.

7. Radiated Emission refer to section 9.

N

o A

8.3. Measurement Result
Refer to attach spectrum analyzer data chart.

8.4. Measurement Equipment Used:

EQUIPMENT MFR MODEL SERIAL LAST |CAL DUE.
TYPE NUMBER | NUMBER CAL.
Spectrum Analyzer R&S FSP 40 100034 05/27/2004 | 05/26/2005
Spectrum Analyzer Agilent E7405A US41160416 | 08/27/2004 | 08/26/2005
Low Loss Cable HUBER+SUHNER SUCOFLEX
104PEA N/A N/A N/A
Attenuator Mini-Circult BW-S6W5 N/A 10/07/2004 | 10/06/2005

Note: Measurement Equipment for radiated emission refersto section 9.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test report

cannot be reproduced, except in full, without prior written permission of the Company.
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t (886-2) 2299-3939
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Radiated Emission:
Operation Mode TX CH Low Test Date  Dec. 31, 2004
Fundamental Frequency 2402 MHz Test By Sky
Temperature 25 Pol Ver.
Humidity 65 %
Peak AV Actual FS Peak AV
Freq. Reading Reading Ant./CL Peak AV Limit Limit Margin Remark

(MHZz) (dBuV) (dBuV) CF(dB) (dBuV/m) (dBuV/m)(dBuV/m)(dBuV/m (dB)

2386.0 - 74.00  54.00 Peak
Operation Mode TX CH Low Test Date  Dec. 31, 2004
Fundamenta Frequency 2402 MHz Test By Sky
Temperature 25 Pol Hor.

Humidity 65 %
Peak AV Actual FS Peak AV
Freq. Reading Reading Ant./CL Peak AV Limit Limit Margin Remark
(MHz) (dBuV) (dBuV) CF(dB) (dBuV/m) (dBuV/m)(dBuV/m)(dBuV/m (dB)
2386.0 - 74.00  54.00 Peak
Remark
(1) Datas of measurement within this frequency range shown “ - " in the table above means

the reading of emissions are attenuated more than 20dB below the permissible limits or the
field strength istoo small to be measured.

(2) Radiated emissions measured in frequency above 1000MHz were made with an instru-
ment using Peak detector mode and average detector mode of the emission shown in Ac-
tud FS column

(3) Spectrum Peak Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 3MHz, Swveep time= 200
ms.

(4) Spectrum AV Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz, Sweep time= 200
ms.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test report

cannot be reproduced, except in full, without prior written permission of the Company.
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Radiated Emission:

Operation Mode TX CH High Test Date  Dec. 31, 2004
Fundamental Frequency 2480 MHz Test By Sky
Temperature 25 Pol Ver.
Humidity 65 %
Peak AV Actual FS Peak AV
Fregq. Reading Reading Ant./CL Peak AV Limit Limit Margin Remark

(MHz) (dBuV) (dBuV) CF(dB) (dBuV/m) (dBuV/m)(dBuV/m)(dBuV/m (dB)

2483.5 7400  54.00 Peak
Operation Mode TX CH High Test Date  Dec. 31, 2004
Fundamenta Frequency 2480 MHz Test By Sky
Temperature 25 Pol Hor.

Humidity 65 %
Peak AV Actual FS Peak AV

Freg. Reading Reading Ant./CL Peak AV Limit Limit Margin Remark

(MHz) (dBuV) (dBuV) CF(dB) (dBuV/m) (dBuV/m)(dBuV/m)(dBuV/m (dB)

2483.5 7400  54.00 Peak

Remark

(1) Datas of measurement within this frequency range shown “ - " in the table above means

the reading of emissions are attenuated more than 20dB below the permissible limits or the
field strength istoo small to be measured.

(2) Radiated emissions measured in frequency above 1000MHz were made with an instru-
ment using Peak detector mode and average detector mode of the emission shown in Ac-
tual FS column

(3) Spectrum Pesk Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 3MHz, Swveep time= 200
ms.

(4) Spectrum AV Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz, Sweep time= 200
ms.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test report

cannot be reproduced, except in full, without prior written permission of the Company.
SGS Taiwan Ltd. | No. 134, Wu Kung Rd., Wuku Industrial Zone, Taipei Country, Taiwan. / 134
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9. SPURIOUSRADIATED EMISSION TEST

9.1. Standard Applicable
According to §15.247(c), dl other emissions outs de these bands shall not exceed the genera radiated
emission limits specified in §15.209(a). And according to §15.33(a)(1), for an intentional radiator op-
erates below 10GHz, the frequency range of measurements: to the tenth harmonic of the highest funda-
mental frequency or to 40GHz, whichever islower.

9.2. EUT Setup
1. Theradiated emission tests were performed in the 3 meter open-test site, using the setup in ac-
cordance with the ANSI C63.4-2003.

2. The EUT was put in the front of the test table. The peripherals was placed on the side of the
host system. The rear of the EUT and peripherals were placed flushed with the rear of the ta-

bletop.
3. The spacing between the peripherals was 10 centimeters.
4. Externa 1/0O cables were draped along the edge of the test table and bundle when necessary.
5. Thehost PC system was connected with 110V ac/60Hz power source.

9.3. Measurement Procedure

1. The EUT was placed on aturn table which is 0.8m above ground plane.

2. Theturn table shall rotate 360 degrees to determine the position of maximum emission level.

3. EUT isset 3m away from the receiving antennawhich varied from 1m to 4m to find out the
highest emissions.

4. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

5. And also, each emission was to be maximized by changing the polarization of receiving
antenna both horizontal and vertical.

6. Repeat above procedures until al frequency measured were compl ete.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test report

cannot be reproduced, except in full, without prior written permission of the Company.
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9.4. Test SET-UP (Block Diagram of Configuration)

(A) Radiated Emission Test Set-Up, Frequency Below 1000MHz

| | - ]
Turntable

1mto 4m
\ |eur
Analyzer _
'*'
Ground Plane A Coaxid Cab;e

(B) Radiated Emission Test Set-UP Frequency Over 1 GHz

Turntable 3 3m —> I
EUT
Test
0.8M | 1mto4m |:| Receiver
—————— .
Ground Plane Coaxia Cable

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test report
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9.5. Measurement Equipment Used:
966 Chamber
EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.
TYPE NUMBER | NUMBER CAL.

Spectrum Analyzer R&S FSP 40 100034 05/27/2004 | 05/26/2005
Spectrum Analyzer Agilent E7405A US41160416 | 08/27/2004 | 08/26/2005
Bilog Antenna SCHWAZBECK | VULB9163 152 06/03/2004 | 06/02/2005
Horn antenna Schwarzbeck BBHA 9120D 309/320 08/16/2004 | 08/15/2005
Horn antenna Schwarzbeck BBHA 9170 184/185 07/04/2004 | 07/03/2005
Pre-Amplifier HP 8447D 2944A09469 | 07/19/2004 | 07/18/2005
Pre-Amplifier HP 8494B 3008A00578 | 02/26/2004 | 02/25/2005

Turn Table HD DT420 N/A N.C.R N.C.R

Antenna Tower HD MAZ240-N 240/657 N.C.R N.C.R

Controller HD HD100 N/A N.C.R N.C.R
Low Loss Cable HUBER+SUHNER E)legg:}l%)l\il 10m 10/09/2004 | 10/08/2005
Low Loss Cable HUBER+SUHNER f&%céilj;\)ﬂ( 3m 10/09/2004 | 10/08/2005
Site NSA SGS 966 chamber N/A 11/17/2004 | 11/16/2005

9.6. Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Factor and subtracting

the Amplifier Gain and Duty Cyde Correction Factor(if any) from the measured reading. The basic equa-

tion with a sample calculation is as follows:
FS=RA+AF+CL - AG

Where

FS = Field Strength

CL = Cable Attenuation Factor (Cable L 0ss)

RA = Reading Amplitude

AG = Amplifier Gain

AF = Antenna Factor

9.7. Measurement Result
Refer to attach tabular data sheets.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test report
cannot be reproduced, except in full, without prior written permission of the Company.
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Conducted Spurious Emission Measurement Result
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Radiated Spurious Emission M easurement Result (below 1GHZ)

Operation Mode TX CH Low Test Date  Jan. 03, 2005
Fundamental Frequency 2402MHz Test By Sky
Temperature 25 Pol Ver./Hor
Humidity 65 %
Freq. Ant.Pol. Dﬁtggfr Reading Factor  Actual FS Limit3m SafeMargin
(MH2) H/V (PK/QP)  (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
65.89 \Y Peak 41.46 -15.35 26.11 40.00 -13.89
300.63 \Y Peak 45.70 -13.37 32.33 46.00 -13.67
366.59 Vv Peak 47.70 -11.51 36.19 46.00 -9.81
434.49 \Y Peak 44.20 -9.98 34.22 46.00 -11.78
499.48 Vv Peak 40.18 -9.30 30.88 46.00 -15.12
812.79 \/ Peak 34.76 -3.33 31.43 46.00 -14.57
65.89 H Peak 44.75 -15.35 29.4 40.00 -10.60
300.63 H Peak 48.89 -13.37 35.52 46.00 -10.48
365.62 H Peak 47.42 -11.54 35.88 46.00 -10.12
400.54 H Peak 47.03 -10.58 36.45 46.00 -9.55
434.49 H Peak 47.45 -9.98 37.47 46.00 -8.53
497.54 H Peak 43.61 -9.32 34.29 46.00 -11.71
Remark

(1) Measuring frequencies from 30 MHz to the 1GHz

(2) Radiated emissions measured in frequency range from 30 MHz to 1000MHz were made with
an instrument using Peak/QP detector mode.

(3) Datas of measurement within this frequency range shown “ - ” in the table above meansthe
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength istoo smdl to be measured.

(4) The IF bandwidth of SPA between 30MHz to 1GHz was 100K Hz.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test report
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Radiated Spurious Emission M easurement Result (below 1GHZ)

Operation Mode TX CH Mid Test Date  Jan. 03, 2005
Fundamental Frequency 2441MHz Test By Sky
Temperature 25 Pol Ver./Hor
Humidity 65 %
Freq. Ant.Poal. Dl\jtggfr Reading Factor  Actual FS Limit3m SafeMargin
(MH2) H/V (PK/QP) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
33.88 \Y Peak 44.04 -15.13 28.91 40.00 -11.09
300.63 \Y Peak 45.77 -13.37 32.40 46.00 -13.60
365.62 \Y Peak 47.34 -11.54 35.80 46.00 -10.20
432.55 \Y Peak 44.32 -10.01 34.31 46.00 -11.69
499.48 \Y Peak 41.62 -9.30 32.32 46.00 -13.68
601.33 \Y Peak 36.64 -7.60 29.04 46.00 -16.96
65.89 H Peak 44.48 -15.35 29.13 40.00 -10.87
232.73 H Peak 46.11 -15.76 30.35 46.00 -15.65
300.63 H Peak 49.25 -13.37 35.88 46.00 -10.12
366.59 H Peak 48.59 -11.51 37.08 46.00 -8.92
430.61 H Peak 45.94 -10.05 35.89 46.00 -10.11
499.48 H Peak 44.49 -9.30 35.19 46.00 -10.81
Remark

(1) Measuring frequencies from 30 MHz to the 1GHz

(2) Radiated emissions measured in frequency range from 30 MHz to 1000MHz were made with
an instrument using Peak/QP detector mode.

(3) Datas of measurement within this frequency range shown “ - ” in the table above meansthe
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength istoo smdl to be measured.

(4) The IF bandwidth of SPA between 30MHz to 1GHz was 100K Hz.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test report
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Radiated Spurious Emission M easurement Result (below 1GHZ)

Operation Mode TX CH High Test Date  Jan. 03, 2005

Fundamental Frequency 2480MHz Test By Sky

Temperature 25 Pol Ver./Hor

Humidity 65 %
Freq. Ant.Pol. Dl\(jltggt:r Reading Factor Actual FS Limit3m SafeMargin
(MHz)  H/V  (PK/QP) (dBuV) (dB) (dBuVv/m) (dBuv/m)  (dB)
65.89 \% Peak 44.05 -15.35 28.70 40.00 -11.30
300.63 \% Peak 45.42 -13.37 32.05 46.00 -13.95
363.68 \ Peak 43.92 -11.59 32.33 46.00 -13.67
432.55 Vv Peak 45.02 -10.01 35.01 46.00 -10.99
499.48 \% Peak 41.05 -9.30 31.75 46.00 -14.25
601.33 \ Peak 36.47 -7.60 28.87 46.00 -17.13
65.89 H Peak 46.29 -15.35 30.94 40.00 -9.06
232.73 H Peak 46.01 -15.76 30.25 46.00 -15.75
300.63 H Peak 49.32 -13.37 35.95 46.00 -10.05
364.65 H Peak 48.11 -11.56 36.55 46.00 -9.45
430.61 H Peak 46.23 -10.05 36.18 46.00 -9.82
499.48 H Peak 44.48 -9.30 35.18 46.00 -10.82

Remark

(1) Measuring frequencies from 30 MHz to the 1GHz

(2) Radiated emissions measured in frequency range from 30 MHz to 1000MHz were made with
an instrument using Peak/QP detector mode.

(3) Datas of measurement within this frequency range shown “ - ” in the table above meansthe
reading of emissions are attenuated more than 20dB bel ow the permissible limits or the field
strength istoo smdl to be measured.

(4) The IF bandwidth of SPA between 30MHz to 1GHz was 100K Hz.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test report
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Radiated Spurious Emission Measur ement Result (above 1GHZz)

Operation Mode TX CH Low Test Date  Jan. 03, 2005
Fundamental Frequency 2402 MHz Test By Sky
Temperature 25 Pol Ver.
Humidity 65 %

Peak AV Actual FS Peak AV

Freq. ReadingReading Ant./CL Peak AV Limit Limit Margin
(dBuV) (dBuV) CF(dB) (dBuV/m(dBuV/m)(dBuV/m)(dBuV/m) (dB)

(MH2)

1500.5
1793.0
2391.0
4804.0
7206.0
9608.0
12010.0
14412.0
16814.0
19216.0
21618.0
24020.0

47.87
43.83
89.48

- 717 40.70 - 7400 54.00 -13.30
- 598  37.85 - 7400 5400 -16.15
- 340  86.08 - - - -

'(1) Measuring frequencies from 1GHz to the 10th harmonic of highest fundamenta fre-
quency

(2) Datas of measurement within this frequency range shown “ - " in the table above means
the reading of emissons are attenuated more than 20dB below the permissible limits or the
field strength istoo small to be measured.

(3) Radiated emissions measured in frequency above 1000MHz were made with an instru-
ment using Peak detector mode and average detector mode of the emission shown in Ac-
tud FS column

(4) Spectrum Peak Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 3MHz, Sweep time= 200

ms.
(5) Spectrum AV Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz, Sweep time= 200

ms.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test report
cannot be reproduced, except in full, without prior written permission of the Company.
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Radiated Spurious Emission Measur ement Result (above 1GHZz)

Operation Mode TX CH Low Test Date  Jan. 03, 2005
Fundamental Frequency 2402 MHz Test By Sky
Temperature 25 Pol Hor
Humidity 65 %
Peak AV Actual FS Peak AV
Fregg Readi ng Readi nBeakAntAvV/ CLLi mi t Limit Mar
(MHz) (dBuV) (dBuV) CF(dB) (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/m) (dB)
1188.5 44.42 -- -8.65 35.77 -- 74.00 54.00 -18.23
1598.0 42.06 -- -6.81 35.25 -- 74.00 54.00 -18.75
23975 91.79 -- -3.40 88.39 -- -- -- --
4804.0
7206.0
9608.0
120100  ---
144120  ----
168140  ---
192160  ---
216180  ----
240200  ----
Remark
(1) Measuring frequencies from 1GHz to the 10th harmonic of highest fundamental fre-
quency
(2) Datas of measurement within this frequency range shown “ - " in the table above means

the reading of emissions are attenuated more than 20dB below the permissible limits or the
field trength istoo small to be measured.

(3) Radiated emissions measured in frequency above 1000MHz were made with an instru-
ment using Peak detector mode and average detector mode of the emission shown in Ac-
tual FS column

(4) Spectrum Peak Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 3MHz, Sweep time= 200
ms.

(5) Spectrum AV Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz, Sweep time= 200
ms.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test report

cannot be reproduced, except in full, without prior written permission of the Company.
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Radiated Spurious Emission Measur ement Result (above 1GHZz)

Operation Mode TX CH Mid Test Date  Jan. 03, 2005
Fundamental Frequency 2441 MHz Test By Sky
Temperature 25 Pol Ve
Humidity 65 %

Peak AV Actual FS Peak AV

Fregq. Reading Reading Ant./CL Peak AV Limit Limit  Margin
(MHz) (dBuV) (dBuV) CF(dB) (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/m) (dB)
1221.0 48.65 -- -8.44 40.21 -- 74.00 54.00 -13.79
1500.5 48.19 -- -7.17 41.02 -- 74.00 54.00 -12.98
2443.0 87.49 -- -3.18 84.31 -- -- -- --
4882.0 ----

7323.0 -—--

9764.0 -—--
12205.0  ----
14646.0  ----
170870  ----
195280  ----
21969.0  ----
244100  ----

Remark
(1) Measuring frequencies from 1GHz to the 10th harmonic of highest fundamenta fre-
quency

(2) Datas of measurement within this frequency range shown “ - " in the table above means
the reading of emissions are attenuated more than 20dB below the permissible limits or the
field strength istoo small to be measured.

(3) Radiated emissions measured in frequency above 1000MHz were made with an instru-
ment using Peak detector mode and average detector mode of the emission shown in Ac-
tual FS column

(4) Spectrum Peak Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 3MHz, Sweep time= 200
ms.

(5) Spectrum AV Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz, Sweep time= 200
ms.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test report
cannot be reproduced, except in full, without prior written permission of the Company.
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Radiated Spurious Emission Measur ement Result (above 1GHZz)

Operation Mode TX CH Mid Test Date  Jan. 03, 2005
Fundamental Frequency 2441 MHz Test By Sky
Temperature 25 Pol Hor
Humidity 65 %
Peak AV Actual FS Peak AV
Freq. Reading Reading Ant./CL Peak AV Limit Limit  Margin
(MHz) (dBuV) (dBuV) CF(dB) (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/m) (dB)
1221.0 43.72 -- -8.44 35.28 -- 74.00 5400 -18.72
1598.0 41.80 -- -6.81 34.99 -- 74.00 54.00 -19.01
2443.0 91.32 -- -3.18 88.14 -- -- -- --
4882.0 -=--
7323.0 -=--
9764.0 -—--
122050  ----
14646.0  ----
170870  ----
19528.0  ----
219690  ----
244100  ----
Remark
(1) Measuring frequencies from 1GHz to the 10th harmonic of highest fundamenta fre-
quency
(2) Datas of measurement within this frequency range shown “ - " in the table above means

the reading of emissons are attenuated more than 20dB below the permissible limits or the
field strength istoo small to be measured.

(3) Radiated emissions measured in frequency above 1000MHz were made with an instru-
ment using Peak detector mode and average detector mode of the emission shown in Ac-
tud FS column

(4) Spectrum Peak Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 3MHz, Sweep time= 200
ms.

(5) Spectrum AV Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz, Sweep time= 200
ms.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test report

cannot be reproduced, except in full, without prior written permission of the Company.
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Radiated Spurious Emission Measur ement Result (above 1GHZz)

Operation Mode TX CH High Test Date  Jan. 03, 2005
Fundamental Frequency 2480 MHz Test By Sky
Temperature 25 Pol Ve
Humidity 65 %
Peak AV Actual FS Peak AV
Freq. Reading Reading Ant./CL Peak AV Limit Limit  Margin
(MHz) (dBuV) (dBuV) CF(dB) (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/m) (dB)
1500.5 48.30 -- -7.17 41.13 -- 74.00 54.00 -12.87
2033.5 4447 -- -4.99 39.48 -- 74.00 54.00 -14.52
24755 88.25 -- -3.04 85.21 -- -- -- --
4960.0
7440.0
9920.0
12400.0  ----
14880.0  ----
173600  ----
19840.0  ----
223200  ----
248000  ----
Remark
(1) Measuring frequencies from 1GHz to the 10th harmonic of highest fundamenta fre-
quency
(2) Datas of measurement within this frequency range shown “ - " in the table above means

the reading of emissions are attenuated more than 20dB below the permissible limits or the
field strength istoo small to be measured.

(3) Radiated emissions measured in frequency above 1000MHz were made with an instru-
ment using Peak detector mode and average detector mode of the emission shown in Ac-
tual FS column

(4) Spectrum Peak Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 3MHz, Sweep time= 200
ms.

(5) Spectrum AV Setting - 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz, Sweep time= 200
ms.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test report
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Radiated Spurious Emission Measur ement Result (above 1GHZz)

Operation Mode TX CH High Test Date  Jan. 03, 2005
Fundamental Frequency 2480 MHz Test By Sky
Temperature 25 Pol Hor
Humidity 65 %
Peak AV Actual FS Peak AV
Freq. Reading Reading Ant./CL Peak AV Limit Limit  Margin
(MHz) (dBuV) (dBuV) CF(dB) (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/m) (dB)
12405 41.14 -- -8.42 32.72 -- 74.00 5400 -21.28
1598.0 41.25 -- -6.81 34.44 -- 74.00 5400 -19.56
4960.0
7440.0
9920.0
12400.0  ----
14880.0  ----
17360.0  ----
19840.0  ----
223200  ----
248000  ----
Remark
(1) Measuring frequencies from 1GHz to the 10th harmonic of highest fundamenta fre-
quency
(2) Datas of measurement within this frequency range shown “ - " in the table above means

the reading of emissions are attenuated more than 20dB below the permissible limits or the
field strength istoo small to be measured.

(3) Radiated emissions measured in frequency above 1000MHz were made with an instru-
ment using Peak detector mode and average detector mode of the emission shown in Ac-
tual FS column

(4) Spectrum Peak Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 3MHz, Sweep time= 200
ms.

(5) Spectrum AV Setting : 1GHz- 26GHz, RBW= 1MHz, VBW= 10Hz, Sweep time= 200
ms.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test report

cannot be reproduced, except in full, without prior written permission of the Company.
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10. FREQUENCY SEPARATION

10.1. Standard Applicable

Accordingto §15.247(a)(1), Frequency hopping systems shall have hopping channel carrier frequencies
separated by minimum of 25KHz or the 20dB bandwidth of the hopping channel, whichever is greater.

10.2. M easurement Procedure
1. Placethe EUT on the table and set it in transmitting mode.

2. Remove the antennafrom the EUT and then connect alow loss RF cable from the antenna port
to the spectrum analyzer.

3. Set center frequency of spectrum analyzer = middle of hopping channel .
4. Set the spectrum analyzer as RBW,VBW=100KHz, Adjust Span to 5 MHz, Sweep = auto.
5. Max hold. Mark 3 Peaks of hopping channel and record the 3 peaks frequency.

10.3. M easurement Result

Channel separation Limit Result
MHz kHz
1 >=25KHz/ 20 dB bandwidth PASS
10.4. M easurement Equipment Used:

EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.

TYPE NUMBER | NUMBER CAL.
Spectrum Analyzer R&S FSP 40 100034 05/27/2004 | 05/26/2005
Spectrum Analyzer Agilent E7405A USA1160416 | 08/27/2004 | 08/26/2005

Low Loss Cable HUBER+SUHNER SUCOFLEX
104PEA N/A N/A N/A

Attenuator Mini-Circult BW-S6W5 N/A 10/07/2004 | 10/06/2005

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test report

cannot be reproduced, except in full, without prior written permission of the Company.
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Frequency Separation Test Data
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11. NUMBER OF HOPPING FREQUENCY

11.1. Standard Applicable

Accordingto §15.247(a)(1)(iii), Frequency hopping systems operating in the 2400MHz-2483.5 MHz
bands shall use at least 15 hopping frequencies.

11.2. Measurement Procedure
1. Placethe EUT on the table and set it in transmitting mode.

2. Remove the antennafrom the EUT and then connect alow loss RF cable from the antenna port
to the spectrum analyzer.

3. Set spectrum anadyzer Start=2400MHz, Stop = 2483.5MHz, Sweep = auto.
4. Set the spectrum analyzer as RBW,VBW=100KHz,
5. Max hold, view and count how many channel in the band.

11.3. Measurement Result
The nominal channel spacing of the Bluetooth system is 1IMhz independent of the
operating mode.
The maximum “initial carrier frequency tolerance” which isalowed for Bluetooth is
fcenter = 75 kHz.

Thiswas checked during the Bluetooth Qualification tests (Test Case: TRM/CA/O7-E) for three fre-
quencies (2402, 2441, 2480 MHz).

Additionally an example for the channel separation is given in the test report

Limit M easurement result Result
Tota No of (CH) (CH)
hopping channel
PPINg 15 79 Pass
11.4. Measurement Equipment Used:
EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.
TYPE NUMBER NUMBER CAL.
Spectrum Analyzer R&S FSP 40 100034 05/27/2004 | 05/26/2005
Spectrum Analyzer Agilent E7405A US41160416 | 08/27/2004 | 08/26/2005
Low Loss Cable HUBER+SUHNER SUCOFLEX
104PEA N/A N/A N/A
Attenuator Mini-Circult BW-S6W5 N/A 10/07/2004 | 10/06/2005

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test report

cannot be reproduced, except in full, without prior written permission of the Company.
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12. TIME OF OCCUPANCY (DWELL TIME)

12.1. Standard Applicable

According to 8§15.247(a)(1)(iii), Frequency hopping systems operating in the 2400MHz-2483.5 MHz.
The average time of occupancy on any frequency shall not greater than 0.4 swithin period of 0.4 sec-
onds multiplied by the number of hopping channel employed.

12.2. M easurement Procedure
1. Placethe EUT on the table and set it in transmitting mode.

2. Remove the antenna from the EUT and then connect alow loss RF cable from the antenna
port to the spectrum analyzer.

3. Set center frequency of spectrum analyzer = operating frequency.
4. Set the spectrum analyzer as RBW,VBW=100KHz, Span = 0Hz , Adjust Sweep = 30s.
5. Repeat above procedures until all frequency measured were complete.

12.3. M easurement Result
The dwell time of 0.3797s within a 30 second period in data mode is independent from the
packet type (packet length). The calculation for a 30 second period isafollows:

Dwell time = time slot length * hop rate / number of hopping channels * 30s
Example for aDH1 packet (with a maximum length of one time slot)

Dwell time =625 us* 1600 1/s/ 79 * 30s = 0.3797s (in a 30s period)

For multislot packet the hopping is reduced according to the length of the packet.
Example for a DH5 packet (with a maximum length of five time slots)

Dwell time=5* 625 us* 1600 * 1/5*1/s/ 79 * 30s= 0.3797s (in a 30s period)
Thisis according the Bluetooth Core Specification V 1.0B (+ critical errata) for all
Bluetooth devices. There for al Bluetooth devices comply with the FCC dwell time
reguirement in data mode.

This was checked during the Bluetooth Qualification tests.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test report
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The Dwell timein hybrid mode is measured and stated in the test report.
A periodtime=0.4 (ms) * 79 =316 (9)
CH Low: DH1 time slot = 0.405 (ms) * (1600/(2* 79)) * 31.6 = 129.6 (ms)
DH3timedot = 1.675 (ms) * (1600/(4* 79)) * 31.6 = 268 (Ms)
DH5 time slot = 2.295 (ms) * (1600/(6* 79)) * 31.6 = 312 (ms)
CH Mid: DH1 time slot = 0.405 (ms) * (1600/(2*79)) * 31.6 = 129.6 (ms)
DH3time dot = 1.675 (ms) * (1600/(4* 79)) * 31.6 = 268 (Ms)
DH5 time ot = 2.906 (ms) * (1600/(6* 79)) * 31.6 = 309.97 (ms)
CH High: DH1 time slot = 0.416 (ms) * (1600/(2*79)) * 31.6 = 129.6 (ms)
DH3time dot = 1.662 (ms) * (1600/(4* 79)) * 31.6 = 265.92 (ms)
DH5 time dlot = 2.906 (ms) * (1600/(6* 79)) * 31.6 = 309.97 (ms)
12.4. M easurement Equipment Used:
EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.
TYPE NUMBER NUMBER CAL.
Spectrum Analyzer R&S FSP 40 100034 05/27/2004 | 05/26/2005
Spectrum Analyzer Agilent E7405A US41160416 | 08/27/2004 | 08/26/2005
Low Loss Cable HUBER+SUHNER SUCOFLEX
104PEA N/A N/A N/A
Attenuator Mini-Circult BW-S6W5 N/A 10/07/2004 | 10/06/2005

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test report

cannot be reproduced, except in full, without prior written permission of the Company.
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Dwell Time Test Data
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13. Peak Power Spectral Density

13.1. Standard Applicable
According to §15.247(d), for direct sequence systems, the peak power spectral density conducted from
theintentional radiator to the antenna shall not be greater than 8 dBm in any 3kHz band during any time

interval of continuous transmission.

13.2. M easurement Procedure
1. Placethe EUT on the table and set it in transmitting mode.
2. Remove the antennafrom the EUT and then connect alow loss RF cable from the antenna port to the
gpectrum analyzer.
Set the spectrum analyzer as RBW = 3KHz, VBW = 10KHz, Span = 300KHz, Sweep=100s
Record the max. reading.
Repeat above procedures until al frequency measured were complete.

13.3. Measurement Result

CH RF Power Dendty | Cableloss | RF Power Dendity | Maximum Limit
Reading (dBm) (dB) Levd (dBm) (dBm)
Low -14.23 3.30 -10.93 8
Mid -14.76 3.30 -11.46 8
High -13.68 3.30 -10.38 8
13.4. M easurement Equipment Used:
EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.
TYPE NUMBER | NUMBER CAL.

Spectrum Analyzer R&S FSP 40 100034 05/27/2004 | 05/26/2005
Spectrum Analyzer Agilent E7405A US41160416 | 08/27/2004 | 08/26/2005
Low Loss Cable HUBER+SUHNER Sligi);é_fx N/A N/A N/A

Attenuator Mini-Circult BW-S6W5 N/A 10/07/2004 | 10/06/2005
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Power Spectral Density Test Plot (CH-High)
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14. ANTENNA REQUIREMENT

14.1. Standard Applicable

For intentional device, accordingto §15.203, an intentional radiator shall be designed to ensure that no
antenna other than furnished by the responsible party shall be used with the device.

And according to 815.247(4)(1), system operating in the 2400-2483.5MHz bands that are used exclu-
sively for fixed, point-to-point operations may employ transmitting antennas with directional gain
greater than 6dBi provided the maximum peak output power of the intentional radiator isreduced by 1
dB for every 3 dB that the directional gain of the antenna exceeds 6 dBi.

14.2. Antenna Connected Construction

The directional gains of antenna used for transmitting is 4.09 dBi, and the antenna connector is de-

signed with permanent attachment and no consideration of replacement. Please see EUT photo for
details.
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15. RF EXPOSURE

15.1. Standard Applicable

According to 81.1307(b)(1), systems operating under the provisions of this section shall be oper-
ated in amanner that ensure that the public is not exposed to radio frequency energy level in excess
of the Commission’s guideline.

Thisis aPortable device.

15.2. M easur ement Result:

Thisis aportable device and the Max peak output power is0.86dBm (0.00122W) lower than low
threshold 60/fGHz mW (24.48mW), d<2.5cm in general population category

The SAR measurement is not necessary.
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