FCC Part 15
EMI TEST REPORT

of

E.U.T. :E1l Spread Spectrum Radios
FCC ID. : QW4KB5802BR
MODEL : KB5802

for

APPLICANT : K-Best Technology Inc.

ADDRESS : No. 52, Ming-Sheng Road, Lung-Tan,
Taoyuan, Taiwan, R.O.C.

Test Performed by

ELECTRONICSTESTING CENTER, TAIWAN
NO. 34, LIN 5, DING FU TSUN, LINKOU HSIANG
TAIPEI HSIEN, TAIWAN, R.O.C.

Td : (02)26023052 Fax : (02)26010910
http://www.etc.org.tw ; email: etcemi@seed.net.tw

Report Number : ET92R-02-052-03



ETC Report No. : ET92R-02-052-03 FCCID. : QW4KB5802BR

TEST REPORT CERTIFICATION

Applicant : K-Best Technology Inc.
No. 52, Ming- Sheng Road, Lung-Tan, Taoyuan, Tawan, R.O.C.

Manufacturer : K-Best Technology Inc.
No. 52, Ming- Sheng Road, Lung-Tan, Taoyuan, Tawan, R.O.C.

Description of EUT

a) Typeof EUT : E1 Spread Spectrum Radios
b) Trade Name : K-Best
c) Mode No. : KB5802
d) Power Supply - I/P. 120Veac, 60Hz; O/P. 48Vdc
Regulation Applied : FCC Rules and Regulations Part 15 Subpart C (2002)

| HEREBY CERTIFY THAT: The data shown in this report were made in accordance with the
procedures given in ANSI C63.4, and the energy emitted by the device was founded to be within the
limits gpplicable. | assume full responsibility for accuracy and completeness of these data.

Note: 1. The result of the testing report relate only to the item tested.
2. Thetesting report shall not be reproduced expect in full, without the written approva of ETC.

Issued Date : Mar. 10, 2003

Test Enginesr : \Jirenid A
(Vincent Chang)

Approve & Authorized Signer :

Will Yauo, Maeger
EMC Deg. |1 of ELECTRONICS
TESTING CENTER, TAIWAN

Rev. No 2.0



ETC Report No. : ET92R-02-052-03 FCCID. : QW4KB5802BR

Table of Contents Page
1 GENERAL INFORMATION ..ottt sttt b 1
1.1 PrOQUCE DESCITPHON. ... vttt ettt bbbt bt e e e e b e b e b e nreeneeseeneenes 1
1.2 CharaCteriStiCS Of DEVICE......cciuieieeteeiieeiecteese ettt te et e st e te et esreesseensesseesseeneesseesseensesneensens 1
1.3 TESE MENOUOIOQY ...ttt bbbttt b et e b e bt ese e enes 1
I s = o | 1Y/ PSPPSR 1
2 PROVISIONSAPPLICABLE. ...t 2
FZ2 R = {10111 PSS 2
2.2 Requirement fOr COMPIIBINCE.......couurueeieieiesie sttt bttt 3
2.3 Restricted BandS OF OPEIaliON..........ccueieriirieriisie sttt sb e e 5
24 LAEING REQUITEIMENT ...ttt bbbt e e et bbb bt ae e ennens 5
2SR O L g 1 {017 1T o PSS 6
3. SYSTEM TEST CONFIGURATION ...ttt 7
1T RN U ()T 1 P 7
3.2 DeVviCeSTOr TESEA SYSEM ... .ottt 7
4 RADIATED EMISSION MEASUREMENT ....ocuiiiiiiieieeerere et 8
4.1 APPlICADIE SEBNAAIT. ... ..c.eoieeiiere bbb 8
4.2 MEBSUrEMENT PrOCEUUNE.........c.eiiirieitieieeiee ettt sttt e bbbt e e st e b e eb e s b e ene e e enean 8
4.3 MEBSUMNG INSITUMENT ...ttt b e et b et e e e e e e et e sbe b e nreeneeneens 10
4.4 Radiated EMISSON D@A.......cceeiieieeierieeie e e ete e teseesteesseeeesse e eessessseeseaseesseensesseessennsesneensens 11

441 RF Portion(Transmitting Harmonics and Receiving Local Frequency) .........cccoeveevieeeniiecnieeene 11

N @11 g = 41155 [ o F TP 15
45 Feld Srength CalCUIBLION.........cc.cieieieeeieee et 15
4.6 Photos of Radiation MEasuriNg SEUP. .......cveiueieriiierieeeeee et 16
5 CONDUCTED EMISSION MEASUREMENT ..ottt 17
5.1 Standard APPlICEDIE. ......c..oiie s 17
5.2 MEaSUrEMENT PIOCEOUIE...........couiieieieeeeeete sttt ettt b e b enes 17
5.3 Conducted EMISSION DaLAL..........coueeeeieieiiesiesieste sttt enes 18
5.4 ReSUIT DAA CACUIBION.........eiuirieiiieieeieie ettt e st sa e b e b se e s 19
5.5 Conducted Measurement EQUIPMENT...........ooiriiiieeieiee et 20
5.6 Photos of Conduction MEBSUNNG SELUD ......covevirririiriieieeeee ettt 21
6 ANTENNA REQUIREMENT ..ottt 22
6.1 Standard APPlICEDIE. ..o s 22
6.2 ANLENNA CONSITUCTION. .....eveeeieeiesteeieeeesreesteeeesteesteeseesreesseeseesseesteeseesseesseenseaseesseensesseessennsessennsens 22
7EMISSION BANDWIDTH MEASUREMENT ..ot 23

Rev. No 2.0



ETC Report No. : ET92R-02-052-03 FCCID. : QW4KB5802BR

7.1 Standard APPlICEDIE. ......cc.oeee s 23
7.2 MEASUrEMENE PrOCEAUIE.......cce oo 23
7.3 MeasuremeEnt EQUIDIMENT ......cc.oiiiieieeeeee ettt st enes 23
WA\ [S2 S B (= 00= 010 D= v TR 24
8 OUTPUT POWER MEASUREMENT ..o, 25
8.1 Standard APPIICADIE. .......ooeeeeeeee e reeae e e nne s 25
8.2 MEBSUraMENE PrOCEAUIE.......ccoee oo 25
8.3 MeasuremeEnt EQUIDIMENT ......oc.oiiieieieeiee ettt bbbt enes 25
RV 1< S (< 101 (R D= v VTR 26
9 100 KHz BANDWIDTH OF BAND EDGESMEASUREMENT ..o, 27
9.1 Standard APPlICADIE. ..o s 27
0.2 MEBSUrEMENE PrOCEAUIE.......cceeeeeeeeeeeeeeee e 27
9.3 MeasuremeEnt EQUIPIMENT .......c.oieeiiieieieese ettt et enes 27
Y 1S S (< 100 R D= v VTR 28
10 POWER DENSITY MEASUREMENT ...ovutiittettteeeeeeaeseeessessssnsnsnnnssnnsnsnsnsnsnsnsnsnsnsnnnsnnns 29
IO RIS = 10 = 10 YN oo o= o = S 29
10.2 M EOSUrEMENE PrOCEOUIE...... ... eeeeeeeeeeeeeeeeeeeeeeeeeeeessessessneseenssssssnsssnsssnsnsnsnnnnnsnsnnnnnnnnnsnnnsnnnnnsnnns 29
10.3 Measurement EQUIDIMENT .........oiiiiiieiee ettt e b st b b 29
J1O.4 MEASUrEIMENT DAAL.....ceeeeeeeeee e e e eeeeeee e e e e e e e et et teaaeeeeeeeeeeenaaaesseeeseennnnaaassseeeeeeennnaassseeeeeennnnnnanns 30
APPENDIX 1 : PLOTTED DATA OF POWER LINE CONDUCTED EMISSIONS ...ceviviieieeeeeeeeeeeeeeeeeeeeeereeeeees 31
APPENDIX 2 : PLOTTED DATA OF EMISSIONS BANDWIDTH c.ceveieeeieeeeeeeeeeeeeeeeeeeeseeseeeeeeeeeeeseeeeeeeeeeeeeees 38
APPENDIX 3 : PLOTTED DATA OF QUTPUT PEAK POWER .....oeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeneneeeeees 42
APPENDIX 4 : PLOTTED DATA OF BAND EDGE EMISSION ...ccevvieieeeeeeeeeeeeeeeeeeeeeeseseeseeeeeeeeseeseeeeeeeeeeeeeees 46
APPENDIX 5 : PLOTTED DATA OF POWER DENSITY .ooveeiiieeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeseseeseeeeeeeeeeeseeeeeeeereeeeee 49

Rev. No 2.0



ETC Report No. : ET92R-02-052-03 Sheet 1 of 52 Sheets
FCCID.: QW4KB5802BR

1 GENERAL INFORMATION

1.1 Product Description

a) Typeof EUT : E1 Spread Spectrum Radios

b) Trade Name : K-Best

c) Modd No. : KB5802

d) Power Supply . 1/P. 120V ac, 60Hz; O/P. 48Vdc

1.2 Characteristics of Device

The man chaacteridics lie in the advantageous use of high frequency band microwave
transmission (above 5.7GHz frequency), digita transformation, concise structure, quick connection
and adapt to complex topographica sructure. Extensively use in mobile phone base dation’ s
interconnection and signa transmission, short distance local connection, urgent communication,
public and specidized network has large application as well.

1.3 Test Methodology

For E1 Spread Spectrum Radios, both conducted and radiated emissions were performed
according to the procedures illustrated in ANSI C63.4 (1992). Other required measurements
wereillustrated in separate sections of thistest report for detalls.

1.4 Test Facility

The open area test dte and conducted measurement facility used to collect the radiated data is
located on the roof top of Building at No.34, Lin 5, Ding Fu Tsun, Linkou H3ang, Taipa Hsen,
Tawan, R.O.C.

This ste has been fully described in a report submitted to your office, and accepted in a letter
dated Feb. 10, 2000.
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2 PROVISIONSAPPLICABLE

2.1 Definition

Unintentional radiator:

A device that intentiondly generates and radio frequency energy for use within the device, or that
sends radio frequency sgnds by conduction to associated equipment via connecting wiring, but
which is not intended to emit RF energy by radiation or induction.

Class A Digitd Device
A digitd device which is marketed for use in commercia or business environment; exclusive of a
device which is market for use by the genera public, or which isintended to be used in the home.

Class B Digitd Device:

A digita device which is marketed for use in a resdentid environment notwithstanding use in a
commercid, busness of indugtrid environment. Example of such devices that are marketed for the
generd public.

Note : A manufacturer may aso qudify adevice intended to be marketed in a commercia, business,
or industrid environment as a Class B digital device, and in fact is encouraged to do so,
provided the device complies with the technical specifications for a Class B Digita Device,
In the event that a particular type of device has been found to repeatedly cause harmful
interference to radio communicetions, the Commission may classfy such adigital device as
aClass B Digita Device, Regardless of its intended use.

Intentional radiator:
A device that intentionally generates and emits radio frequency energy by radiation or induction.

Rev. No 2.0
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2.2 Requirement for Compliance

(1) Conducted Emission Requirement

For an intentiond radiator that is designed to be connected to the public utility (AC) power ling,
the radio frequency voltage that is conducted back onto the AC power line on any frequency or
frequencies within the band 150kHz to 30MHz shal not exceed the limitsin the following table,
as measured using a 50MH/50 ohms line impedance stabilization network (LISN). Compliance
with the provisions of this paragraph shal be based on the measurement of the radio frequency
voltage between each power line and ground at the power termind. The lower limit applies at

the band edges.
Frequency Quas Peak Average
MHz dBi Vv dBi Vv
0.15- 05 66-56 56-46
0.5-5.0 56 46
5.0-30.0 60 50

(2) Radiated Emission Requirement

For unintentiona device, according to 815.109(a), except for Class A digitd devices, the field
drength of radiated emissons from unintentiond radiators a a distance of 3 meters shdl not
exceed the fallowing vaues:

Frequency Distance Radiated Radiated
MHz Meters dBi V/m 1V/im
30-88 3 40.0 100
88 -216 3 43.5 150
216 - 960 3 46.0 200
Above 960 3 54.0 500

For intentiona device, according to 815.209(a), the generd requirement of field strength of
radiated emissons from intentiond radiators at a distance of 3 meters shall not exceed the
above table.

(3) Antenna Requirement

For intentiona device, according to §15.203, an intentiona radiator shal be designed to ensure
that no antenna other than that furnished by the responsible party shal be used with the device,
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(4) Bandwidth Requirement

For direct sequence system, according to 15.247(a)(2), systems using digital nodulation
techniques may operate in the 902 - 928 MHz, 2400 - 2483.5 MHz, and 5725 - 5850 MHz
bands. The minimum 6 dB bandwidth shall be at least 500 kHz.

(5) Output Power Requirement

For direct sequence system, according to 15.247(b)(3), for systems using digital modulation in
the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz bands: 1 Wait.

(6) 100 kHz Bandwidth of Frequency Band Edges Requirement

According to 15.247(c), in any 100 kHz bandwidth outsde the frequency band in which the
spread spectrum or digitaly modulated intentiond radiator is operating, the radio frequency
power that is produced by the intentiond 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
ether an RF conducted or a radiated measurement. Attenuation below the generd limits
specified in Section 15.209(a) is not required. In addition, radiated emissons which fdl in the
restricted bands, as defined in Section 15.205(a), must dso comply with the radiated emission
limits specified in Section 15.209(a).

(7) Power Density Requirement

According to 15.247(d), for digitally modulated systems, the peak power spectra density
conducted from the intentiona radiator to the antenna shall not be grester than 8 dBm in any 3
kHz band during any time interva of continuous transmission.
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2.3 Restricted Bands of Operation

Only spurious emissons are permitted in any of the frequency bands listed below :

MHz MHz MHz GHz
0.090 - 0.110 16.42-16.423 399.9-410 4.5-5.25
0.495 - 0.505 ** 16.69475 - 16.69525 608-614 5.35-5.46
2.1735 - 2.1905 16.80425 - 16.80475 960-1240 7.25-7.75
4.125-4.128 25.5-25.67 1300-1427 8.025-8.5
4.17725-4.17775 37.5-38.25 1435-1626.5 9.0-9.2
4.20725-4.20775 73-74.6 1645.5-1646.5 9.3-95
6.215-6.218 74.8-75.2 1660-1710 10.6-12.7
6.26775-6.26825 108-121.94 1718.8-1722.2 13.25-13.4
6.31175-6.31225 123-138 2200-2300 14.47-14.5
8.291-8.294 149.9-150.05 2310-2390 15.35-16.2
8.362-8.366 156.52475 - 156.52525 2483.5-2500 17.7-21.4
8.37625-8.38675 156.7-156.9 2655-2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 322-335.4 3360-4400 Above 38.6
13.36-13.41

** - Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz

2.4 Labeling Requirement

The device shdl bear the following statement in a conspicuous location on the device:

This device complies with part 5 of the FCC Rules. Operation is subject to the following two
conditions: (1) This device may not cause harmful interference, and (2) this device must accept any
interference received, including interference that may cause undesired operation.
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2.5 User Information

The users manud or indruction manud for an intentiona or unintentiona radiator shdl caution the
user that changes or modifications not expresdy approved by the party responsible for compliance
could void the user's authority to operate the equipment.

For a Class B digitd device or peripherd, the ingtructions furnished the user shdl include the
following or amilar satement, placed in a prominent location in the text of the manud.

The Federd Communications Commission Radio Frequency Interference Statement includes the
following paragraph.

This equipment has been tested and found to comply with the limits for a Class B Digitd Device,
pursuant to Part 15 of the FCC Rules. These limits are designed to provide reasonable protection
agang harmful interference in aresidentia ingtalation.

This equipment generates, uses and can radiate radio frequency energy and, if not ingtalled and used
in accordance with the indruction may cause harmful interference to radio communicetion.
However, there is no guarantee that interference will not occur in aparticular ingdlation.

If this equipment does cause harmful interference to radio or televison reception, which can be
determined by turning the equipment off and on, the user is encouraged to try to correct the
interference by one or more of the following measures:

-- Reorient or relocate the receiving antenna.

-- Increase the separation between the equipment and receiver.

-- Connect the equipment into an outlet on a circuit different from that to which the receiver is
connected.

-- Consault the dedler or an experienced radio / TV technician for help.
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3. SYSTEM TEST CONFIGURATION

3.1 Justification

For both radiated and conducted emissons, the sysem was configured for testing in a typicd
fashion as a customer would normaly use it. The peripheras other than EUT were connected in

normaly standing by Stuation.

All measurement were intentiona to maximum the emissons from EUT by varying the connection
cables, therefore, the test result is sure to meet the applicable requirement.

3.2 Devicesfor Tested System

Device Manufacture M odel Cable Description

E1 Spread K-Best Technology Inc.  KB5802 1.5m Unshielded USB Cable
Spectrum Radios

*

Remark “*” means equipment under te<t.
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4 RADIATED EMISSION MEASUREMENT

4.1 Applicable Standard

For unintentiond radiator, the radiated emisson shal comply with §15.209(a).

For direct sequence system, according to §15.247 (a), operation under this provison is limited to
frequency hopping and digitaly modulated intentiona radiators, and the out band emission shdl be
comply with 815.247 (c)

4.2 Measurement Procedure

1. Setup the configuration per figure 1 and 2 for frequencies measured below and above 1 GHz
respectively.

2. For emisson frequencies measured below 1 GHz, a pre-scan is peformed in a shielded
chamber to determine the accurate frequencies of higher emissons will be checked on a open
test gte. As the same purpose, for emission frequencies measured above 1 GHz, a pre-scan
a0 be performed with a 1 meter measuring distance before find test.

3. For emisson frequencies measured below and above 1 GHz, sat the spectrum andyzer on a
100 kHz and 1 MHz resolution bandwidth respectively for each frequency measured in step 2.

4. The search antenna is to be raised and lowered over arange from 1 to 4 meters in horizontaly
polarized orientation. Postion the highness when the highest vaue is indicated on spectrum
andyzer, then change the orientation of EUT on test table over arangefrom 0 to 360  with
a speed as dow as possible, and keep the azimuth that highest emission is indicated on the
gpectrum anayzer. Vary the antenna position again and record the highest value as a find
reading. A RF test receiver is dso used to confirm emissons measured.

5. Repeat step 4 until al frequencies need to be measured were complete.
6. Repeat step 5 with search antennaiin vertica polarized orientations.

7. Check the three frequencies of highest emission with varying the placement of cables associated
with EUT to obtain the worse case and record the resullt.

Rev. No 2.0
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Figure 1 : Frequencies measured below 1 GHz configuration
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Equipment Manufacturer Model No. Next Cal. Due
Spectrum Analyzer Hewlett- Packard 8568B 01/09/2004
Pre-selector Hewlett- Packard 85685A 01/09/2004
Quas Peak Detector Hewlett- Packard 85650A 01/09/2004
Spectrum Analyzer Hewlett- Packard 8564E 04/22/2003
RF Test Receiver Rohde & Schwarz ESVS30 08/06/2002
Horn Antenna EMCO 3115 05/10/2003
Log periodic Antenna EMCO 3146 10/05/2003
Biconicd Antenna EMCO 3110B 11/05/2003
Preamplifier Hewlett-Packard 84498 05/10/2003
Preamplifier Hewlett- Packard 8447D 04/03/2003
Spectrum Analyzer Hewlett- Packard 8564E 04/16/2003

Measuring instrument setup in measured frequency band when specified detector function is used :

Frequency Band Instrument Function Resolution Video
(MH2) bandwidth Bandwidth
30 to 1000 RF Test Receiver Quasi-Peak 120 kHz N/A
Spectrum Analyzer Peak 100 kHz 100 kHz
Above 1000 Spectrum Analyzer Peak 1 MHz 1 MHz
Spectrum Analyzer Average 1 MHz 300Hz

Rev. No 2.0
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4.4.1 RF Portion(Transmitting Harmonics and Recelving L ocal Frequency)

a) Channd 1

Operation Mode

: Tranamitting

Fundamental Frequency : 5734 MHz

Test Date : Feb. 18, 2003 Temperature : 25 Humidity : 65 %
Frequency Reading (dBuV) Factor | Result @3m Limit @3m | Margin| Table | Ant.
(dBuV/m) (dBuVv/m) (dB) Deg. .
H v (dB) Peak Ave | Peak Ave. (Deg.) High
(MHz) Peak Awe Peak  Ave | Corr. (m)
11468.238 9.1 74.0 | 54.0
17202.357 14.1 740 | 54.0
22936.476 10.6 74.0 | 54.0
28670.595 46.7 74.0 | 54.0
34404.714 49.6 74.0 | 54.0
Operation Mode : Recaiving
Loca Frequency : 5734 MHz
Test Date : Feb. 18, 2003 Temperature : 25 Humidity : 65 %
Frequency Reading (dBuV) Factor | Result @3m Limit @3m | Margin| Table | Ant.
(dBuv/m) (dBuv/m) (dB) | Deg. .
H v (dB) Peak Ave | Peak Ave. (Deg.) High
(MHz) Peak Ave Peak  Ave | Corr. (m)
5734.211 4.4 114.0 | 94.0
11468.422 9.1 74.0 | 54.0
17202.633 14.1 74.0 | 54.0
22936.844 10.6 74.0 | 54.0
28671.055 46.7 74.0 | 54.0
34405.266 49.6 74.0 | 54.0
Note:
1. Item of margin shown in above table refer to average limit.
2. Remark “---" means that the emisson level istoo low to be measured, with a
preamplifier of 35 dB.
3. Measuring data showed on above table was derived with peak detector function.
4. ltiscongdered that the results of average comply with average limit when messuring

data with a pesk function detector meet the average limit. Mark “ ***” means that
Peak result is meet average limit.
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5. Theexpanded uncertainty of the radiated emisson testsis 3.53 dB.
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b) Channel 2

Operation Mode : Tranamitting

Fundamental Frequency : 5826 MHz

Test Date : Feb. 18, 2003 Temperature : 25 Humidity : 65 %
Frequency Reading (dBuV) Factor | Result @3m Limit @3m | Margin| Table | Ant.
(dBuV/m) (dBuVv/m) (dB) Deg. .
H v (dB) Peak Ave | Peak Ave. (Deg.) High
(MHz) Peak Ave Peak  Ave | Corr. (m)
11652.622 9.1 — | 740 54.0
17478.933 — | 161 — | 74.0| 54.0
23305.244 10.6 74.0 | 54.0
29131.555 — | 46.9 — | 74.0| 54.0
34957.866 — | 491 — | 74.0| 54.0
Operation Mode : Recaiving
Local Frequency : 5826 MHz
Test Date : Feb. 18, 2003 Temperature : 25 Humidity : 65 %
Frequency Reading (dBuV) Factor | Result @3m Limit @3m | Margin| Table | Ant.
(dBuVv/m) (dBuVv/m) (dB) | Deg. :
H v (dB) Peak Ave | Peak Ave. (Deg.) High
(MHz) Peak Ave Peak  Ave | Corr. (m)
5826.254 4.5 — | 114.0 | 94.0
11652.508 9.1 — | 74.0| 54.0
17478.762 — | 161 - | 740 54.0
23305.016 — | 106 — | 74.0| 54.0
29131.270 — | 46.9 — | 740 54.0
34957.524 — | 491 — | 74.0| 54.0
Note:

1. Item of margin shown in above table refer to average limit.

2. Remark “---" meansthat the emisson leve is too low to be measured, with a
preamplifier of 35 dB.

3. Measuring data showed on above table was derived with peak detector function.

4. Itiscongdered that the results of average comply with average limit when measuring
datawith a pesak function detector meet the average limit. Mark “***” means that
Peak result is meet average limit.

5. The expanded uncertainty of the radiated emisson testsis 3.53 dB.
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a) Channd 3

Operation Mode : Trangmitting

Fundamenta Frequency : 5842 MHz

Test Date : Feb. 18, 2003 Temperature : 25 Humidity : 65 %
Frequency Reading (dBuV) Factor | Result @3m Limit @3m | Margin| Table | Ant.
(dBuVv/m) (dBuVv/m) (dB) | Deg. :
H v (dB) Peak Ave | Peak Ave. (Deg.) High
(MHz) Peak Ave Peak  Ave | Corr. (m)
11684.696 9.1 74.0 | 54.0
17527.044 — | 16.3 — | 74.0| 54.0
23369.392 — | 106 - | 740 54.0
29211.740 — | 46.9 - | 740 54.0
35054.088 49.0 74.0 | 54.0
Operation Mode : Recaving
Loca Frequency : 5750 MHz
Test Date : Feb. 18, 2003 Temperature : 25 Humidity : 65 %
Frequency Reading (dBuV) Factor | Result @3m Limit @3m | Margin| Table | Ant.
(dBuV/m) (dBuVv/m) (dB) Deg. .
H v (dB) Peak Ave | Peak Ave. (Deg.) High
(MHz) Peak Ave Peak  Ave | Corr. (m)
5750.348 4.5 - | 1140 | 94.0
11500.696 9.1 — | 74.0| 54.0
17251.044 14.5 74.0 | 54.0
23001.392 10.6 74.0 | 54.0
28751.740 — | 46.8 — | 74.0| 54.0
34502.088 49.6 74.0 | 54.0
Note:

1. Item of margin shown in above table refer to average limit.

2. Remark “---" meansthat the emisson leve istoo low to be measured, with a
preamplifier of 35 dB.

3. Measuring data showed on above table was derived with peak detector function.

4. Itisconsdered that the results of average comply with average limit when measuring
datawith a peak function detector meet the average limit. Mark “***” means that
Peak result is meet average limit.

5. Theexpanded uncertainty of the radiated emisson testsis 3.53 dB.
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4.4.2 Other Emission

a) Emission frequencies below 1 GHz

Test Date : Feb. 18, 2003 Temperature : 25 Humidity : 65 %
Frequency | Ant-Pol Meter Corrected |Result @3m | Limit @3m | Margin | Table Ant.
Reading Factor (dBuV/m) (dBuV/m) (dB) | Degree | High
(MH2) HIV (dBuV) (dB) (Deg.) | (m)
149.330 H 50.2 -10.1 40.1 43.5 -3.4 225 1.4
170.485 H 50.2 -9.0 41.2 43.5 2.3 345 1.4
196.636 H 48.7 7.5 41.2 43.5 2.3 189 1.5
725.211 V 44.6 -0.8 43.8 46.0 2.2 111 1.1
746.536 v 43.5 -0.4 43.1 46.0 2.9 95 1.1
767.871 V 43.5 -0.3 43.2 46.0 2.8 233 1.0
Note:
1. Remark “---" meansthat the emisson level istoo low to be measured.

2. The expanded uncertainty of the radiated emisson testsis 3.53 dB.

b) Emission frequencies above 1 GHz

Radiated emission frequencies above 1 GHz to 40 GHz were too low to be measured
with apre-amplifier of 35 dB.

4.5 Field Strength Calculation

The fidd strength is calculated by adding the Antenna Factor, High Pass Filter Loss(if used) and
Cable Loss, and subtracting the Amplifier Gain (if any) from the measured reading. The basic
equation cdculaion is asfollows:

Result = Reading + Corrected Factor
where Corrected Factor

= Antenna FACTOR + Cable Loss + High Pass Filter Loss - Amplifier Gain

Rev. No 2.0
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4.6 Photos of Radiation Measuring Setup

Please See Setup Photosin Exhibit-F
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5 CONDUCTED EMISSION MEASUREMENT

5.1 Standard Applicable

For unintentiond and intentional device, Line Conducted Emission Limits are in accordance to
§15.107(a) and §15.207(a) respectively.

5.2 Measurement Procedure
1. Setup the configuration per figure 3.

2. A preliminary scan with a spectrum monitor is performed to identify the frequency of emission
that has the highest amplitude relative to the limit by operating the EUT in sdlected modes of
operation, typical cable postions, and with atypica system configuration.

3. Record the 6 or 8 highest emissons reldive to the limit.

4. Measure each frequency obtained from step 3 by a test recelver set on quas peak detector
function, and then record the accuracy frequency and emission levd. If dl emissons measured
in the specified band are attenuated more than 20 dB from the limit, this step would be ignored,
and the peak detector function would be used.

5. Confirm the highest three emissions with variation of the EUT cable configuration and record the
find data.

6. Repesat dl above procedures on measuring each operation mode of EUT.

Figure 3 : Conducted emissions measurement configuration

V ertical Reference
Ground Plane

/ T est Receiver

o HHHH ©

EUT mo

L%

LISN Reference Ground Plane
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a

OperationMode : CH 1
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Test Date . Feb. 18, 2003 Temperature : 25 Humidity: 65%
Freq. Meter Reading Factor Limit Result
(dBi V) (dBi V) (dBi V)
Q.PVdue AVG. Vdue QP | AVG.| QPVadue AVG. Vdue
(MH2) N L1 | N L1 | (dB) | Vdue| Vdue| N L1 | N L1
01500 | 540 | 536 | ---- | ---- | 02 | 66.0 | 56.0 | 54.2 | 538 | ---- | ----
02242 | 455 | 441 | ---- ---- 02 | 627 | 52.7 | 45.7 | 443 | ---- ----
04507 | 444 | 362 | ---- ---- 03 | 569 | 469 | 44.7 | 365 | ---- ----
32382 | 381 | 443 | ---- ---- 0.6 | 56.0 | 46.0 | 38.7 | 449 | ---- ==
40064 | 383 | 460 | ---- | 365 | 06 | 560 | 460 | 389 | 466 | ---- | 371
48203 | 31.7 | 460 | ---- | 329 | 06 | 560 | 460 | 323 | 466 | ---- | 335
b.
Operation Mode : CH 2
Test Date . Feb. 18, 2003 Temperature : 25 Humidity: 65%
Freg. Meter Reading Factor Limit Result
(dBi V) (dBi V) (dBi V)
Q.PVdue AVG. Vdue Q.P [ AVG.| Q.PVdue AVG. Vdue
(MHz2) N L1 | N L1 | (dB) | Vdue| Vdue| N L1 | N L1
0.1500 | 53.6 | 519 | ---- ---- 02 | 66.0 | 56.0 | 53.8 | 52.1 | ---- ==
02242 | 453 | 426 | ---- ---- 02 | 627 | 527 | 455 | 428 | ---- ----
04507 | 444 | 360 | ---- ---- 03 | 569 | 469 | 44.7 | 363 | ---- ----
0.8281 | 421 | 365 | ---- ---- 0.3 | 56.0 | 46.0 | 424 | 368 | ---- ----
39804 | 453 | 415 | 366 | ---- 0.6 | 56.0 | 46.0 | 459 | 421 | 372 | ----
43554 | 457 | 421 | 366 | ---- 0.6 | 56.0 | 46.0 | 463 | 427 | 37.2 | ----

Note : 1. Please see appendix 1 for Plotted Data
2. The expanded uncertainty of the conducted emission testsis 2.45 dB.
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C.
Operation Mode : CH 3
Test Date . Feb. 18, 2003 Temperature : 25 Humidity: 65%
Freg. Meter Reading Factor Limit Result
(dBi V) (dBi V) (dBi V)
Q.PVvdue AVG. Vdue Q.P | AVG.| QPVadue AVG. Vdue
(MH2) N L1 | N L1 | (dB) | Vdue| Vdue| N L1 | N L1
0.1539 | 481 | 470 | ---- ---- 02 | 658 | 55.8 | 483 | 472 | ---- ----
02242 | 448 | 423 | ---- ---- 02 | 627 | 527 | 450 | 425 | ---- ----
02984 | 46.1 | 36.2 | ---- ---- 02 | 603 | 503 | 463 | 364 | ---- ==
3.8984 | 446 | 45.7 | ---- ---- 0.6 | 56.0 | 46.0 | 45.2 | 463 | ---- ----
44257 | 430 | 460 | ---- ---- 0.6 | 56.0 | 46.0 | 43.6 | 466 | ---- ----
48710 | 451 | 461 | ---- ---- 0.6 | 56.0 | 46.0 | 45.7 | 46.7 | ---- ----

Note : 1. Please see appendix 1 for Plotted Data
2. The expanded uncertainty of the conducted emission testsis 2.45 dB.

5.4 Result Data Calculation

The result data is caculated by adding the LISN Factor to the measured reading. The basic
equation with a sample calculation is as follows:

RESULT = READING + LISN FACTOR

Assume areceiver reading of 22.5dBi V is obtained, and LISN Factor is 0.1 dB, then the total

of disturbance voltage is 22.6 dBi V.

RESULT =225+0.1=22.6dBi V

Levd iniV = Common Antilogarithm[(22.6 dBi V)/20]

=13481V
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The following test equipment are used during the conducted test.
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Equipment Manufacturer Modd No. Next Cal. Date

EMI Test Receiver Rohde and Schwarz ESCS30 11/28/2003
Line Impedance Rohde and Schwarz ESH2-75 09/03/2003
Stabilization network

Line Impedance Shibasoku 563 08/05/2003
Stabilization network

Shielded Room Riken N/A
Monitor IBM EX4 N/A
Printer HP LASERJET N/A

1000
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5.6 Photos of Conduction Measuring Setup

Please See Setup Photosin Exhibit-F
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6 ANTENNA REQUIREMENT

6.1 Standard Applicable

According to 815.203, an intentiona radiator shal be designed to ensure that no antenna other
than that furnished by the responsible party shal be used with the device.

6.2 Antenna Construction

The antennatermind of this unit is designed with areversed N-Type Connector. Please see
congtruction Photos Of Exhibit B for details.
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7 EMISSION BANDWIDTH MEASUREMENT

7.1 Standard Applicable

According to 15.247(a)(2), for direct sequence system, the minimum 6dB bandwidth shal be a
least 500 kHz.

7.2 Measurement Procedure

1. Check the cdlibration of the measuring insrument using either an interna cdibrator or a known
sgnd from an externa generator.

2. Pogtion the EUT as shown in figure 4 without connection to measurement instrument. Turn on
the EUT and connect it to measurement instrument. Then set it to any one convenient frequency
within its operating range. Set a reference level on the measuring instrument egua to the highest
peak value.

3. Mesasure the frequency difference of two frequencies that were attenuated 6 dB from the
reference level. Record the frequency difference as the emission bandwidth.

4. Repest above procedures until all frequencies measured were complete.

Figure 4: Emisson bandwidth measurement configuration.

EUT Spectrum
Anayzer
7.3 Measurement Equipment
Equipment Manufacturer Model No. Next Cal. Due
Spectrum Analyzer Hewlett- Packard 8564E 04/16/2003
Plotter Hewlett- Packard 7440A N/A
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7.4 Measurement Data

Test Date . Feb. 18, 2003 Temperature : 25 Humidity: 65 %

a  Channd 01: 6 dB Emisson Bandwidth is5.80 MHz
b)  Channd 02 : 6 dB Emisson Bandwidth is5.73 MHz
c¢) Channd 03: 6 dB Emisson Bandwidth is5.73 MHz

Note: 1. Please see appendix 2 for Plotted Data
2. The expanded uncertainty of the emission bandwidth testsis 1500Hz.
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8 OUTPUT POWER MEASUREMENT

8.1 Standard Applicable
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For direct sequence system, according to 15.247(b)(3), the maximum peak output power of the
intentional radiator shall not exceed 1 Wait.

8.2 Measurement Procedure

1. Check the cdibration of the measuring instrument using ether an internd calibrator or a known
sgnd from an externa generator.
2. Pogtion the EUT as shown in figure 5 without connection to measurement insrument. Turn on
the EUT and connect its antenna termina to measurement instrument via a low loss cable. Then
<t it to any one measured frequency within its operating range and make sure the insrument is

operated in itslinear range.

3. Set RBW of spectrum andyzer to 1 MHz and VBW to 1 MHz

4. Use channd power function and record the level displayed.

5. Repeat above procedures until &l frequencies measured were complete.

Figure 5: Output power and measurement configuration.

EUT Spectrum
Anayzer
8.3 Measurement Equipment
Equipment Manufacturer Model No. Next Cal. Due
Spectrum Analyzer Hewlett- Packard 8564E 04/16/2003
Plotter Hewlett- Packard 7440A N/A
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8.4 Measurement Data

Test Date . Feb. 18, 2003 Temperature : 25 Humidity: 65 %

a)  Channd 01 : Output Peak Power is22.17 dBm or 164.816 mW
b)  Channd 02 : Output Peak Power is22.33 dBm or 171.002 mW
c)  Channd 03 : Output Pesk Power is21.83 dBm or 152.405 mW

Note: 1. Please see appendix 3 for Plotted Data
2. The expanded uncertainty of the output power testsis 2dB.
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9 100 kHz BANDWIDTH OF BAND EDGESMEASUREMENT

9.1 Standard Applicable

According to 15.247(c), in any 100 kHz bandwidth outside the frequency band in which the
soread spectrum or digitally modulated intentiona radiator is operating, the radio frequency
power that is produced by the intentiona radiator shal be at least 20 dB below that in the 100
kHz bandwidth within the band that contains the highest leve of the desired power, based on
either an RF conducted or a radiated measurement. Attenuation below the generd limits
gpecified in Section 15.209(a) is not required. In addition, radiated emissons which fdl in the
restricted bands, as defined in Section 15.205(a), must also comply with the radiated emisson
limits specified in Section 15.209(a).

9.2 Measurement Procedure

1. Check the cdibration of the measuring instrument using ether an internd cdibrator or a known
sgnd from an externa generator.
2. Pogtion the EUT as shown in figure 5 without connection to measurement instrument. Turn on
the EUT and connect its antenna terminal to measurement instrument via a low loss cable. Then
St it to any one measured frequency within its operating range and make sure the insrument is

operated in itslinear range.

3. Set RBW of spectrum andyzer to 100 kHz and VBW to 1 MHz.

4. Measure the highest amplitude appearing on spectral display and set it as areference level. Plot
the graph with marking the highest point and edge frequency.

5. Repeat above procedures until al measured frequencies were complete.

9.3 Measurement Equipment

Equipment Manufacturer Model No. Next Cal. Due
Spectrum Analyzer Hewlett-Packard 8564E 04/16/2003
Plotter Hewlett- Packard 7440A N/A
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9.4 Measurement Data

Test Date . Feb. 18, 2003 Temperature : 25 Humidity: 65 %

a  Lower Band Edge : maximum vaue is—42.00 dBm that is attenuated more than 20 dB
b)  Upper Band Edge : maximum vadue is—32.83 dBm that is attenuated more than 20 dB

Note : 1. Please see appendix 4 for Plotted Data
2. The expanded uncertainty of the 100 khz bandwidth of band edges testsis 2dB.
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10 POWER DENSITY MEASUREMENT

10.1 Standard Applicable
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According to 15.247(d), for digitaly modulated systems, the pesk power spectral densty
conducted from the intentiond radiator to the antenna shal not be greater than 8 dBm in any 3

kHz band during any timeinterval of continuous transmisson.

10.2 Measurement Procedure

1. Check the cdlibration of the measuring insrument using either an interna cdibrator or a known
ggnd from an externa generator.
2. Pogtion the EUT as shown in figure 4 without connection to measurement instrument. Turn on
the EUT and connect its antenna termina to measurement instrument via alow loss cable. Then
st EUT to any one measured frequency within its operating range and make sure the instrument

isoperated in its linear range.

3. Adjust the center frequency of spectrum anayzer on highest level gppearing on spectra display
within a 300 kHz frequency span.
4. Set the spectrum analyzer on a 3 kHz resolution bandwidth and 30 kHz video bandwidth as

wdl as max. hold function.
5. Repeat above procedures until all measured frequencies were complete.

10.3 Measurement Equipment

Equipment Manufacturer Model No. Next Cal. Due
Spectrum Analyzer Hewlett- Packard 8564E 04/16/2003
Plotter Hewlett- Packard 7440A N/A
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10.4 Measurement Data

Test Date . Dec. 24, 2002 Temperature : 25 Humidity: 65 %

a  Channd 01 : Maximum Power Density of 3 kHz Bandwidth is 2.00dBm
b)  Channd 02 : Maximum Power Dengty of 3 kHz Bandwidth is2.33 dBm
c)  Channd 03 : Maximum Power Density of 3 kHz Bandwidth is 1.17dBm

Note: 1. Please see appendix 5 for Plotted Data
2. The expanded uncertainty of the power density testsis 2dB.
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Appendix 1 : Plotted Data of Power Line Conducted Emissions
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Appendix 2 : Plotted Data of Emissions Bandwidth
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Appendix 3 : Plotted Data of Output Peak Power

Rev. No 2.0



0°C ON "A9y

ATTEN 20dB
Ri. 34.0aB3m

108,

MKR 22. 17dBm
92.734076GH=Z

vl

MKR

=3 407

GH

5.7
EE//*“
Lt

CENTER 5.73400GH=
»RHRBW 4 .0MH=

»VBEW 4.0MH=

SPAN 20.00MH=
*SWP 500ms

€0-250-20-42613 : 'ON Hoday D13

d92085aMMO 'dl 004
SIBYS ¢S JO €Y 1B_US



0°C ON "A9y

ATTEN 20dB

MEKR 22 .33dBm

RL. 31.0dBm 10dB/ 5.82740GHzZ
PR, R 2

MK R r/

5.8R740 GHZ
D

EE;'J”MW \-MMM_»/’.
CENTER 5.82600GHz SPAN 20.00MHz
*RBW 4 .0MHzZ VBW 1 .,0MHzZ *SWP So0oms

€0-250-20-42613 : 'ON Hoday D13

d92085aMMO 'dl 004
SI9dYS ¢S J0 v 1B_US



0°C ON "A9y

ATTEN 20dB MR 24 .83dBm
ML 341 . 0dBm 10dB ./ 5.840680GH=

. |

, ™

MKR
5.8KO080 GH=
Dlza/Ba~d \KM%mmww\
R o
CENTER 5.84200GHz SPAN 20 .00MHz
*»RBW 14.0MH= *VBW 414 .O0MH= *»SWP 500ms

€0-250-20-42613 : 'ON Hoday D13

d92085aMMO 'dl 004
SI9BYS ¢S JO GF 1B_YS



ETC Report No. : ET92R-02-052-03 Sheet 46 of 52 Sheets
FCCID.: QW4KB5802BR

Appendix 4 : Plotted Data of Band Edge Emission

Rev. No 2.0



0°C ON "A9y

ATTEN Z20dB MKR —42.00dBm

€0-250-20-42613 : 'ON Hoday D13

AL. 120 .0dBm 10dB./ 522834 78HEz
TR o =
MK R
5.7pP4417 GH=
| —42/. 00 |dBm | _ | J

e _HWP

START B5.70500G6H=Z= STOR 87380002
EHBW 100KH= »VBEBW 4.0MH= »SWP 500ms

d92085aMMO 'dl 004

SI9BYS ¢S J0 LY 1B_US



0°C ON "A9y

ATTEN 20dB2 MKR —32.83dBm
Hle: 46 ; OaOBm 10dB,/ 0 .849856H=

it ey

MEK.R
5.8B4d9858 GHZ

€0-250-20-42613 : 'ON Hoday D13

—32], EB\TdE!m -

Baen

START B5.84000GH= STOFP B .8700008H=2
#RBW 100kHZ= VBN 4 O0OMEE *»SWP 500ms

d92085aMMO 'dl 004

SI9dYS ¢S JO 8Y 1B_US



ETC Report No. : ET92R-02-052-03 Sheet 49 of 52 Sheets
FCCID.: QW4KB5802BR

Appendix 5 : Plotted Data of Power Density

Rev. No 2.0



0°C ON "A9y

ATTEN 20dB MKR 2.00dBm

RL. 31 .0dBm 10dB .~ 5. 7340547 GH=
MKR
5.78408547 Hz ¢ L

EENTER O, 73403826 H= SPAN 300 .0KKH=
*RBW 3 .0kH= xVBW 100KHZ= SWP 100sec

€0-250-20-42613 : 'ON Hoday D13

d92085aMMO 'dl 004
SI9dYS ¢S JO 0§ 1B_YS



0°C ON "A9y

ATTEN 20dB MIKR 2.33dBm

RL 31.0dBm 10dB ./ 5. 82542086H=

MK R

5.8PRP54208 GH=

W&@@@Mﬁg g R S e ﬁwwmﬁmww
=

CENTER 5.82529083GHz= SPAN 300 .0KHZ

*RERW 3 .0kKkH= »VBW 100kkH= »SWPFP 414100sec

€0-250-20-42613 : 'ON Hoday D13

d92085aMMO 'dl 004
SI9dYS ¢S JO TG IB_YS



0°C ON "A9y

ATTEN 20dB MKR 4 .47dBm
RlL. 31.0dBm 10dB ./~ S5.84042736GH=

9 .80 4373 GH=
WW&WWWWMJWWW

CENTER 5.84040080GCH= SPAN B00.0kKH=Z
»*HRBEW 3.0KH=Z= xVBEWwWw 100kKHZ= #SWP 100sac

€0-250-20-42613 : 'ON Hoday D13

d92085aMMO 'dl 004
SI9BYS ¢S JO ¢S 1B_YS





