WCAT/
SN s

FC

¢RALCoy
SSinwo?

)
é(«
%,

FCC CFR47 PART 15 SUBPART C
CERTIFICATION
TEST REPORT

FOR
802.11 2.4GHz Wi-Fi Bridge/Router
MODEL NUMBER: Vivato 2.4 GHz Wi-Fi Bridge/Router
BRAND NAME: Vivato Wi-Fi Bridge/Router
FCC ID: QLNVP824BWFBR
REPORT NUMBER: 03U2189-1
ISSUE DATE: SEPTEMBER 3, 2003
Prepared for
VIVATO, INC.
12610 E. MIRABEAU PKWY ,SUITE 900
SPOKANE, WA. 99216
USA
Prepared by
COMPLIANCE CERTIFICATION SERVICES
561F MONTEREY ROAD,
MORGAN HILL, CA 95037, USA

TEL: (408) 463-0885
FAX: (408) 463-0888



REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003

EUT: 802.11 2.4GHz Wi-Fi Bridge/Router FCC ID: QLNVP824BWFBR
TABLE OF CONTENTS

1. TEST RESULT CERTIFICATION ..ttt st st s s n e 3

2. BEUT DESCRIPTION ..ottt sttt sttt sttt sbe et bt et et e sbe e e e s besneenaesbeennenae s 4

3. TEST METHODOLOGY ...ttt sttt ettt sae s s ae e sbe s be e sbe e saeesaeesanesnbesbeenbeanseaas 5

4., FACILITIESAND ACCREDITATION ..ottt st 5
4.1, FACILITIESAND EQUIPMENT ..ottt sttt s st nne s 5
4.2. TABLE OF ACCREDITATIONSAND LISTINGS.......coooiiiiiieeieeteeiee et 6

5. CALIBRATION AND UNCERTAINTY ottt sttt ettt st s naeenne e 7
51. MEASURING INSTRUMENT CALIBRATION ......oociiiiieeieniieieie et 7
52. MEASUREMENT UNCERTAINTY ...ttt st 7
5.3.  TEST AND MEASUREMENT EQUIPMENT .......cutiiieieee ettt 8

6. SETUP OF EQUIPMENT UNDER TEST ...ttt ettt s 9

7. APPLICABLELIMITSAND TEST RESULTS....oo ottt 11
7.1, G ABBANDWIDTH.. ...ttt s e et et e te e e e seeseeeneeseesreensesneeneeee e 11
7.2, 99% BANDWIDTH. ...ttt sttt b et e e e b e et e e be e sbe e saeeeaneenneenne 15
7.3.  PEAK OUTPUT POWER.......oootiitiiieee ettt sttt bbb sne e e 19
74. MAXIMUM PERMISSBLE EXPOSURE.........ccoociiirieeieste ettt s s 27
7.5, AVERAGE POWER......c ittt ettt ettt st b e b e e sbe e sae e eaeeeane e 29
7.6. PEAK POWER SPECTRAL DENSITY ..ottt e s 30
7.7. CONDUCTED SPURIOUSEMISIONS.........ccoociririieiente ettt s 34
7.8.  RADIATED EMISSONS...... .ottt sttt ettt ae e ae et e b e e be e sbe e saeesaeeenneenee 41
7.9.  CO-LOCATED RADIATED EMISSONS ...ttt 57
7.10. POWERLINE CONDUCTED EMISTONS.........coioiieeiiieeerieee e 67

8. SETUP PHOTOS. ...ttt ettt h et st e bt e be e s be e s ae e sabesaee et e e beesbeesaeeeaneeaneeaee 71

Page 2 of 75
COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A
561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0888

This report shall not be reproduced except in full, without the written approval of CCS. This document may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the
revision section of the document.



REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router FCC ID: QLNVP824BWFBR

1. TEST RESULT CERTIFICATION

COMPANY NAME: VIVATO, INC.
12610 E. MIRABEAU PKWY ,SUITE 900
SPOKANE, WA. 99216, USA

EUT DESCRIPTION: 802.11 2.4GHZ WI-FI BRIDGE/ROUTER
MODEL: VIVATO 2.4 GHZ WI-FI BRIDGE/ROUTER

DATE TESTED: AUGUST 25, 2003 TO AUGUST 27, 2003
APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC PART 15 SUBPART C NO NON-COMPLIANCE NOTED

Compliance Certification Services, Inc. tested the above equipment in accordance with the requirements
set forth in the above standards. The test results show that the equipment tested is capable of
demonstrating compliance with the requirements as documented in this report.

Note: This document reports conditions under which testing was conducted and results of tests
performed. This document may not be altered or revised in any way unless done so by Compliance
Certification Services and al revisions are duly noted in the revisions section. Any alteration of this
document not carried out by Compliance Certification Services will constitute fraud and shall nullify
the document.

Approved & Released For CCS By: Tested By:

THU CHAN YAN ZHENG

EMC SUPERVISOR EMC ENGINEER

COMPLIANCE CERTIFICATION SERVICES COMPLIANCE CERTIFICATION SERVICES
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router FCC ID: QLNVP824BWFBR

2. EUT DESCRIPTION

The EUT contains two identical transceivers that operate in frequency band of 2412 ~2462MHz. The
maximum peak output power is 24.47dBm; and the gain of antennais 2dBi.
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router FCC ID: QLNVP824BWFBR

3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.4/1992, FCC CFR 47
Part 2 and FCC CFR 47 Part 15.
4. FACILITIES AND ACCREDITATION

4.1. FACILITIES AND EQUIPMENT

The open areatest sites and conducted measurement facilities used to collect the radiated data are located
at 561F Monterey Road, Morgan Hill, California, USA. The sites are constructed in conformance with
the requirements of ANSI C63.7, ANSI C63.4 and CISPR Publication 22.

All receiving equipment conforms to CISPR Publication 16-1, “ Radio Interference Measuring Apparatus and
Measurement Methods.”
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REPORT NO: 03U2189-1
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router

DATE: SEPTEMBER 3, 2003

ECCID: QLNVP824BWEBR

4.2. TABLE OF ACCREDITATIONS AND LISTINGS
Country | Agency Scope of Accreditation L ogo
USA FCC 3/10 meter Open Area Test Sitesto perform
FCC Part 15/18 measurements C
1300
Japan VCCI CISPR 22 Two OATS and one conducted Site VCCI
R-1014, R-619, C-640
Norway | NEMKO | EN50081-1, EN50081-2, EN50082-1, 7 N\
EN50082-2, |EC61000-6-1, IEC61000-6-2, LIN)
EN50083-2, EN50091-2, EN50130-4, —r" ELA 117
EN55011, EN55013, EN55014-1, EN55104,
EN55015, EN61547, EN55022, EN55024,
EN61000-3-2, EN61000-3-3, EN60945,
EN61326-1
Norway | NEMKO | EN60601-1-2 and |IEC 60601-1-2, the -
Collateral Standards for Electro-Medical (N)
Products. MDD, 93/42/EEC, AIMD >’ ELA-171
90/385/EEC
Tawan | BSMI CNS 13438 fa;h
-\ # a[
SL2-IN-E-1012
Canada | Industry | RSS210 Low Power Transmitter and Receiver | (Canada
Canada IC2324A,B,C,and F
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router FCC ID: QLNVP824BWFBR

5. CALIBRATION AND UNCERTAINTY

5.1. MEASURING INSTRUMENT CALIBRATION

The measurement instruments utilized to perform the tests documented in this report have been calibrated
in accordance with the manufacturer’ s recommendations, and are traceable to national standards.

5.2. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on
the apparatus:

Radiated Emission, 30 to 200 MHz +/-3.3dB
Radiated Emission, 200 to 1000 MHz +45/-2.9dB
Radiated Emission, 1000 to 2000 MHz +45/-2.9dB
Power Line Conducted Emission +/- 2.9 dB

Uncertainty figures are valid to a confidence level of 95%.
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DATE: SEPTEMBER 3, 2003

REPORT NO: 03U2189-1
ECCID: QLNVP824BWEBR

EUT: 802.11 2.4GHz Wi-Fi Bridge/Router

5.3. TEST AND MEASUREMENT EQUIPMENT
The following test and measurement equipment was utilized for the tests documented in this report:
TEST AND MEASUREMENT EQUIPMENT LIST
. Serial Cdlibration
Name of Equipment Manufacturer Model Number Due Date
EMI Receiver, 9 kHz ~ 2.9 GHz HP 8542E 3942A00286 11/20/03
Power Meter Agilent E4416A GB41291150 11/07/04
Power Sensor Agilent E9327A Us40440755 11/07/04
Horn Antenna (1 - 18GHz) EMCO 3115 6739 2/4/04
Antenna, Biconical Eaton 94455-1 2238 3/6/04
Antenna, Log Periodic 200- 3
1000M Hz EMCO 3146 9107-3163 3/06/04
Preamplifier Miteq NSP10023988 646456 4/26/04
High Pass Filter (4.57GHz) FSY Microwave FM-4570-9SS 003 N.C.R.
Spectrum Analyzer Agilent E4446A Us42070220 03/01/04
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router FCC ID: QLNVP824BWFBR

6. SETUP OF EQUIPMENT UNDER TEST

SUPPORT EQUIPMENT

PERIPHERAL SUPPORT EQUIPMENT LIST
Device Type Manufacturer Model Serial Number
Laptop IBM T23 78-1LTRH
Power Adapter IBM 02K 66749 11S02K674921Z2UM250N6T
Power Adapter N/A AM-121000 710101040000
/O CABLES
Cable | Port # of Connector Cable Cable Remarks
No. I dentical Type Type Length
Ports
1 DC 1 DC Un-Shielded 2m Integral with adapter
2 DC 1 DC Un-Shielded 2m Integral with adapter
3 AC 1 115v Un-Shielded 2m Integral with adapter
4 RS232/ 2 RS232/ Un-Shielded 2m N/A
RJ5 RJ5
5 RJ5 2 RJ5 Un-Shielded 2m NA
TEST SETUP

The EUT was operated with laptop at transmit mode.
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REPORT NO: 03U2189-1
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router

DATE: SEPTEMBER 3, 2003
ECCID: QLNVP824BWEBR

SETUP DIAGRAM

AC/DC
ADAPTER

AC/DC
ADAPTER

115VAC /60Hz
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router ECCID: QLNVP824BWEBR

7. APPLICABLE LIMITS AND TEST RESULTS

7.1 6 dB BANDWIDTH

LIMIT

§15.247 (@) (2) For direct sequence systems, the minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 100 kHz and the VBW is
set to 100 kHz. The sweep timeis coupled.

RESULTS

No non-compliance noted:

802.11b Mode
Channd | Frequency | 6 dB Bandwidth| MinimumLimit | Margin
(MH2) (kH2) (kH2) (kH2)
Low 2412 5500 500 5000
Middle 2437 6030 500 5530
High 2462 5270 500 4770
Page 11 of 75
COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A
561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0888

This report shall not be reproduced except in full, without the written approval of CCS. This document may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the
revision section of the document.



REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router ECCID: QLNVP824BWEBR

6 DB BANDWIDTH (802.11b MODE)

6 DB BANDWIDTH LOW CH (802.11b mode)
s Agilent 10:31:34 Aug 26, 2003 | Marker

¥ Select Marker
2 2 3 4

Normal

Delta

Marker a _
5.500000 MHz Delta Pair

{Tracking Ref)
A

-0.30 d Ref

Span Pair
Span Center

Off

More
1 of 2

File Operation Status. A:ASCREN122.GIF file saved
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router ECCID: QLNVP824BWEBR

6 DB BANDWIDTH MID CH (802.11b mode)

- Agilent 10:25:37 Aug 26, 2003 I Marker

i Select Marker

3

Normal

Delta

6.030000 MHz Traeiters

0.27 dB Ref

Span Pair

#BH Span Center

Off

More
1 of 2

File Operation Status, A:\SCREN120.6IF file saved
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router ECCID: QLNVP824BWEBR

6 DB BANDWIDTH HIGH CH (802.11b mode)

| Marker

8 Select Marker
.1 2 3 4

Normal

Delta

Marker a _
5.270000 MHz Delta Pair

{Tracking Ref)
A

-0.01 dB Ref

Span Pair
Span Center

Off

More
1 of 2

File Operation Status. A:ASCREN121.GIF file saved
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REPORT NO: 03U2189-1
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router

DATE: SEPTEMBER 3, 2003
ECCID: QLNVP824BWEBR

7.2. 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of the 99 %
bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled. The spectrum analyzer
internal 99% bandwidth function is utilized.

RESULTS

No non-compliance noted:

802.11b Mode
Channel Frequency 99% Bandwidth
(MH2) (MH2)
Low 2412 15.1742
Middle 2437 14.889
High 2462 14.858
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router ECCID: QLNVP824BWEBR

99% BANDWIDTH (802.11b MODE)

99% BANDWIDTH LOW CH (802.11b mode)

. Agilent 10:35:06 Aug 26, 2063 | Meas Control

Ch Freq 2.412 GHz Trig Free Restart

Decupied Bandwidth _-

Measure
Single Cont

e Pause
.I"'."'{ Wy O, g,
>3 ,;"%"h A ﬂ*.,.‘ <

I

"1.LI,,r\'||I|'1~‘||ll,‘fp-.~p,.,.: I'T!""
i n
N 'll“l,,_.l hw'\l'lm

1)
ui |‘|{a

Occupied Bandwidth Occ BH % Pur
15.1742 MHz % dB

Transmit Freq Error 1
% dB Bandwuidth

File Operation $tatus. A:ASCREN123.GIF file saved
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router ECCID: QLNVP824BWEBR

99% BANDWIDTH MID CH (802.11b mode)

- Agilent 10:37:29 Aug 26, 2003 | Meas Control

Ch Freq 2.437 GHz Restart

Occupied Bandwidth
Measure
Single Cont

Pause

h

| .
kA, J'I'ﬁ P L
wllfl' r| T i} *“1 F l\hlr h”ﬂ L fi,.lal.'“r’ﬂ

A iy

1‘;!'1"""]1‘?]"‘ ~1r|"‘w|l..

Occupied Bandwidth Occ BH % Pur
14.8890 MHz % dB

Transmit Freq Error 15555
% dB Bandwidth

File Operation Status, A:\SCREN124.6IF file saved
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router ECCID: QLNVP824BWEBR

99% BANDWIDTH HIGH CH (802.11b mode)

s Agilent 10:42:30 Aug 26, 2003 | Meas Control

Ch Freq 2.462 GHz Trig Free Restart

Decupied Bandwidth _- = |
Center 2.462000000 GHz Measure

Single Caont

L ke Pause
qilw.-uN I, ."ﬂ T.I-'.PL Y J|,|I| W .." # ﬁl
ki IJFU 'ﬁh =
A -
Jrr|.f-.r/r.r'q'-.-i'lr-._l_hll,r L\“,.I,Mll-p]"\ “rwm\ 'I

\fﬂ"lll"
J'\I | r’"ﬂ rll.ﬂ"

N L)
i "'ﬂ"rHlﬂl\] W

Occupied Bandwidth Occ BH % Pur
14.8588 MHz % dB

Transmit Freq Error
% dB Bandwuidth

File Operation Status. A:ASCREN125.GIF file saved
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router FCC ID: QLNVP824BWFBR

7.3. PEAK OUTPUT POWER

PEAK POWER LIMIT

§15.247 (b) The maximum peak output power of the intentional radiator shall not exceed the following:

§15.247 (b) (3) For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz , and
5725-5850 MHz bands: 1 watt.

815.247 (b) (4) Except as shown in paragraphs (b)(3) (i), (ii) and (iii) of this section, if transmitting
antennas of directional gain greater than 6 dBi are used the peak output power from the intentional
radiator shall be reduced below the stated values in paragraphs (b)(1) or (b)(2) of this section, as
appropriate, by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

The maximum antenna gain is 2 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer and the analyzer’s internal channel power
integration function is used to integrate the power over a bandwidth greater than or equal to the 99%
bandwidth.
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router ECCID: QLNVP824BWEBR

RESULTS

No non-compliance noted:

Both transmitters were measured in order to determine the dominant transmitters.

802.11b Mode, WLAN 0
Channel | Frequency| Peak Power | Limit | Margin
(MH2) (dBm) (dBm) (dB)

Low 2412 24.40 30 -5.60
Middle 2437 23.93 30 -6.07
High 2462 24.47 30 -5.53

802.11b Mode, WLAN 1
Channel | Frequency| Peak Power | Limit | Margin
(MH2) (dBm) (dBm) (dB)

Low 2412 23.94 30 -6.06
Middle 2437 23.97 30 -6.03
High 2462 23.37 30 -6.63

Based on the power measurements, WLAN 0 is dominant.
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REPORT NO: 03U2189-1
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router

DATE: SEPTEMBER 3, 2003
ECCID: QLNVP824BWEBR

OUTPUT POWER (802.11b MODE), WLAN 0

PEAK POWER LOW CH (b mode), WLAN 0
s Agilent 89:49:59 Aug 26, 2003

Ch Freq 2.412 GHz

Channel Pawer

Channel Power

24.40 dBm /20.0000 MHz

Power Spectral Density

-48.61 dBm/Hz

| Meas Control

Trig Free Restart

Measure

Single Caont

Pause

File Operation $tatus. A:ASCREN113.GIF file saved
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router ECCID: QLNVP824BWEBR

PEAK POWER MID CH (b mode), WLAN 0

w Agilent 89:54:21 Aug 26, 2063 | Meas Control

Ch Freq 2.437 GHz Restart
Channel Pawer

Measure
Single Cont

Pause

#\BH 3 MHz
Channel Power Power Spectral Density

23.93 dBm /20.0000 MHz -49.08 dBm/Hz

File Operation $tatus. A:ASCREN114.GIF file saved
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router ECCID: QLNVP824BWEBR

PEAK POWER HIGH CH (b mode), WLAN 0

- Agilent 10:01:26 Aug 26, 2003 | Meas Control

Ch Freq 2.462 GHz Trig Free Restart
Channel Pawer

Measure
Single Cont

Pause

#WEH 3 MHz

Channel Power Power Spectral Density

24.47 dBm /20.0000 MHz -48.54 dBm/Hz

File Operation Status, A:\SCREN117.6IF file saved
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REPORT NO: 03U2189-1
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router

DATE: SEPTEMBER 3, 2003
ECCID: QLNVP824BWEBR

OUTPUT POWER (802.11b MODE), WLAN 1

PEAK POWER LOW CH (b mode), WLAN 1
% Agilent 89:48:00 Aug 26, 2003

Ch Freq 2.412 GHz

Channel Pawer

| Meas Control

Trig Free Restart

Measure

Single Cont

Pause

Channel Power

23.94 dBm /20.0000 MHz

File Operation Status, A:\SCREN112.6IF file saved
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router ECCID: QLNVP824BWEBR

PEAK POWER MID CH (b mode), WLAN 1

w Agilent 80:55:50 Aug 26, 2063 | Meas Control

Ch Freq 2.437 GHz Restart
Channel Pawer

Measure
Single Cont

Pause

#\BH 3 MHz
Channel Power Power Spectral Density

23.97 dBm /20.0000 MHz -49.04 dBm/Hz

File Operation Status. A:ASCREN115.GIF file saved
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router ECCID: QLNVP824BWEBR

PEAK POWER HIGH CH (b mode), WLAN 1

i Agilent 89:59:45 Aug 26, 2003 | Meas Control

Ch Freq 2.462 GHz Trig Free Restart
Channel Pawer

Measure
Single Cont

Pause

#WEH 3 MHz

Channel Power Power Spectral Density

23.37 dBm /20.0000 MHz -49.64 dBm/Hz

File Operation Status, A:\SCREN116.6IF file saved
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003

EUT: 802.11 2.4GHz Wi-Fi Bridge/Router ECCID: QLNVP824BWEBR
7.4. MAXIMUM PERMISSIBLE EXPOSURE
LIMITS

§15.247 (b) (5) Systems operating under the provisions of this section shall be operated in a manner that
ensures that the public is not exposed to radio frequency energy levelsin excess of the Commission's
guidelines. See 8§1.1307(b)(1) of this chapter.

CALCULATIONS

Given
E=0(30*P*G) /d
and
S=E~"2/3770
where
E = Field Strength in Volts/ meter
P = Power in Watts
G = Numeric antennagain
d = distance in meters
S = Power Density in milliwatts/ square centimeter

Combining equations and rearranging the terms to express the distance as a function of the remaining
variablesyields:
d =0O((30* P* G) /(3770* S))

Changing to units of mW and cm, using:
P (mW) =P (W) /1000 and
d (cm) =100 * d (m)
yields
d=100* O((30* (P/1000) * G) /(3770* 9))
d=0.282* O(P* G/YS)
where
d = distanceincm
P = Power in mwW
G = Numeric antennagain
S = Power Density in mW / cm”"2
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router FCC ID: QLNVP824BWFBR

Substituting the logarithmic form of power and gain using:

P (mW) =10 (P (dBm) / 10) and

G (numeric) = 10" (G (dBi) / 10)
yields

d=0.282* 10" ((P+ G)/20)/ OS Equation (1)
where

d = MPE distancein cm

P = Power in dBm

G = Antenna Gain in dBi

S = Power Density Limit in mwW / cm”2

Equation (1) and the measured peak power is used to calculate the MPE distance.

LIMITS

S=1.0mW/cm”"2from 1.1310 Table 1

RESULTS

No non-compliance noted:

Mode Power Density Limit| Output Power |Antenna Gain[ M PE Distance
(mW/cm”"2) (dBm) (dBi) (cm)
802.11b 1.0 24.47 2.00 5.94

NOTE: For mobile or fixed location transmitters, the minimum separation distance is 20 cm, even if
calculations indicate that the M PE distance would be less.
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REPORT NO: 03U2189-1
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router

DATE: SEPTEMBER 3, 2003
ECCID: QLNVP824BWEBR

7.5.

AVERAGE POWER

AVERAGE POWER LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

No non-compliance noted:

The cable assembly insertion loss of 10dB (including 10 dB pad and O dB cable) was entered as an offset
in the power meter to allow for direct reading of power.

802.11b Mode
Channel | Frequency| Average Power
(MH2) (dBm)
Low 2412 21.80
Middle | 2437 21.30
High 2462 21.30
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REPORT NO: 03U2189-1
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router

DATE: SEPTEMBER 3, 2003
ECCID: QLNVP824BWEBR

PEAK POWER SPECTRAL DENSITY

LIMIT

§15.247 (d) For direct sequence systems, the peak power spectral density conducted from the intentional
radiator to the antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval of
continuous transmission.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer, the maximum level in a 3 kHz bandwidth is
measured with the spectrum analyzer using RBW = 3 kHz and VBW > 3 kHz, sweep time = span / 3 kHz,
and video averaging isturned off. The PPSD is the highest level found across the emission in any 3 kHz
band.

RESULTS

No non-compliance noted:

802.11b Mode
Channel | Frequency| PPSD Limit | Margin
(MH2) (dBm) [ (dBm) (dB)
Low 2412 -3.00 8 -11.00
Middle 2437 -3.00 8 -11.00
High 2462 -3.07 8 -11.07
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router ECCID: QLNVP824BWEBR

PEAK POWER SPECTRAL DENSITY (802.11b MODE)

PPSD LOW CH (802.11b mode)
- Agilent 12:23:59 Aug 26, 2003 L | Display

Mkrl 2.411 381 4 GHz

dBm Full Screen

Display Line
8.08 dBEm
0ff

Limits»

Active Fctn
Position
Bottom

Display Line e
8.00 dBm e

d Preferencesr
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router ECCID: QLNVP824BWEBR

PPSD MID CH (802.11b mode)
% Agilent 12:28:20 Aug 26, 2003 | Display

Full Screen

Display Line
8.08 dBEm
0ff

Limits»

Active Fctn
Position
Bottom

Titler

Preferences»

#VBH 10 kHz
Operation Status. A:\SCREN136.6IF file saved
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router ECCID: QLNVP824BWEBR

PPSD HIGH CH (802.11b mode)
5 L | Display

Full Screen

Display Line
&.08 dBm
Off

Limits»

Active Fctn
Position»
Bottom

Display Line .
8.00 dBm fite

Preferences:
#YBH 18 kHz

File Operation Status. A:ASCREN127.GIF file saved
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003

EUT: 802.11 2.4GHz Wi-Fi Bridge/Router ECCID: QLNVP824BWEBR
7.7. CONDUCTED SPURIOUS EMISSIONS
LIMITS

§815.247 (c) In any 100 kHz bandwidth outside the frequency band in which the spread spectrum
intentional radiator is operating, the radio frequency power that is produced by the intentional radiator
shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level
of the desired power, based on either an RF conducted or a radiated measurement. Attenuation below the
general limits specified in 815.209(a) is not required. In addition, radiated emissions which fall in the
restricted bands, as defined in815.205(a), must also comply with the radiated emission limits specified in
§15.209(a) (see 815.205(c)).

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to 100 kHz.
The video bandwidth is set to 100 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest, middle, and
highest channels.

RESULTS

No non-compliance noted:
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router ECCID: QLNVP824BWEBR

SPURIOUS EMISSIONS, LOW CHANNEL (802.11b MODE)

LOW CH BANDEDGE (802.11b mode)
w Agilent 14:59:53 Aug 27, 2063 I Display

Full Screen

Display Line
-7.55 dBm
Off

Limits»

Active Fctn
r Position»
¥ Bottom
£0F) .I.,‘.'n"uhu.‘hll'nl.u-.ﬂll.ﬂ""‘ﬂr'llllh‘ﬂ.-.a'-.'J-H'ILAJ\‘('Jl-"I'm"f" —

un Di3p|ay Line "
S |~7.55 dBm .

Preferences:
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router ECCID: QLNVP824BWEBR

LOW CH SPURIOUS (802.11b mode)
s Agilent 15:01:15 Aug 27, 2003 | Display

Full Screen

Display Line
-7.55 dEm
On 2

Limits»

Active Fctn
Position
Bottom

i ireendpp, : " b . lﬁh,ihrr".‘l-'“"t_d"
't‘u,r""l\l».#‘.,,kf-ﬂ,.'ﬂ"q,.r'-‘u. pin AR i S

.,_,Dispilay Line” Titler

Preferences»
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REPORT NO: 03U2189-1
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router

DATE: SEPTEMBER 3, 2003
ECCID: QLNVP824BWEBR

SPURIOUS EMISSIONS, MID CHANNEL (802.11b MODE)

MID CH REFERENCE (802.11b mode)
s Agilent 15:93:32 Aug 27, 2003

£ TDisplay Line
Swp -6.97 dBm

2 H=
File Operation $tatus. A:ASCREN150.GIF file saved
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router ECCID: QLNVP824BWEBR

MID CH SPURIOUS (802.11b mode)
s Agilent 15:04:09 Aug 27, 2003 | Display

Full Screen

Display Line
-6.97 dBEm
On 2

Limits»

Active Fctn
Position
Bottom
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! L
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REPORT NO: 03U2189-1
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router

DATE: SEPTEMBER 3, 2003
ECCID: QLNVP824BWEBR

SPURIOUS EMISSIONS, HIGH CHANNEL (802.11b MODE)

HIGH CH BANDEDGE (802.11b mode)
s Agilent 15:96:19 Aug 27, 2003

i)
U-Ill" Iy "‘LL
b

I"I'.

Swp -7.16 dBm

2 H=
File Operation Status. A:ASCREN152.GIF file saved

Page 39 of 75

| Display

Full Screen

Display Line
-7.16 dBm
Off

Limits»

Active Fctn
Position»
Bottom

Titler

Preferences:

COMPLIANCE CERTIFICATION SERVICES
561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA

DOCUMENT NO: CCSUP4031A
TEL: (408) 463-0885 FAX: (408) 463-0838

This report shall not be reproduced except in full, without the written approval of CCS. This document may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the

revision section of the document.



REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router ECCID: QLNVP824BWEBR

HIGH CH SPURIOUS (802.11b mode)
s Agilent 15:07:23 Aug 27, 2003 | Display
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REPORT NO: 03U2189-1

EUT: 802.11 2.4GHz Wi-Fi Bridge/Router

DATE: SEPTEMBER 3, 2003
ECCID: QLNVP824BWEBR

LIMITS

RADIATED EMISSIONS

815.205 (a) Except as shown in paragraph (d) of this section, only spurious emissions 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 45-5.15
10.495 - 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 8.025-85
417725 - 4.17775 37.5-38.25 1435 - 1626.5 9.0-9.2
4.20725 - 4.20775 73-74.6 1645.5 - 1646.5 93-95
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 - 145
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 31.2-318
12.51975 - 12.52025 240 - 285 3345.8 - 3358 36.43 - 36.5
12.57675 - 12.57725 322-335.4 3600 - 4400 (2)
13.36 - 13.41

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

2 Above 38.6

§15.205 (b) Except as provided in paragraphs (d) and (€), the field strength of emissions appearing within
these frequency bands shall not exceed the limits shown in Section 15.209. At frequencies equal to or
less than 1000 MHz, compliance with the limits in Section 15.209 shall be demonstrated using
measurement instrumentation employing a CISPR quasi-peak detector. Above 1000 MHz, compliance
with the emission limits in Section 15.209 shall be demonstrated based on the average value of the
measured emissions. The provisionsin Section 15.35 apply to these measurements.
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router FCC ID: QLNVP824BWFBR

§15.209 (a) Except as provided el sewhere in this Subpart, the emissions from an intentional radiator shall
not exceed the field strength levels specified in the following table:

Frequency Field Strength M easurement Distance
(MH2) (microvolts/meter) (meters)

30-88 100 ** 3

88 - 216 150 ** 3

216 - 960 200 ** 3

Above 960 500 3

** Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under
this Section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz, 174-216 MHz or
470-806 MHz. However, operation within these frequency bands is permitted under other sections of this
Part, e.g., Sections 15.231 and 15.241.

§15.209 (b) In the emission table above, the tighter limit applies at the band edges.
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router FCC ID: QLNVP824BWFBR

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antennato EUT
distance is 3 meters. The EUT is configured in accordance with ANSI C63.4. The EUT is set to transmit in
a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used unless
otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video bandwidth is set
to 1 MHz for peak measurements and 10 Hz for average measurements.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest, middle, and
highest channels.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The EUT is
rotated through 360 degrees to maximize emissions received. The antennais scanned from 1 to 4 meters
above the ground plane to further maximize the emission. M easurements are made with the antenna
polarized in both the vertical and the horizontal positions.

RESULTS

No non-compliance noted:
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REPORT NO: 03U2189-1
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router

DATE: SEPTEMBER 3, 2003
ECCID: QLNVP824BWEBR

RESTRICTED BANDEDGE (b MODE, LOW CHANNEL, HORIZONTAL),

LOW CH RESTRICTED, PEAK (802.11b mode, Horizontal)

1 Agilent 11:42:22 Aug 25, 20063

Atten 18 B

ro. |Display Line
sw | 74.00 dBpV

#YEH 1 MHz

File Operation Status. A:ASCRENO86.GIF file saved
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router ECCID: QLNVP824BWEBR

LOW CH RESTRICTED, AV G (802.11b mode, Horizontal)

# Agilent 11:43:15 Aug 25, 2003 | Peak Search

Atten 16 dB Next Peak
Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Mkr 3 CF

s |2.375200000 GHz

More
1 of 2

#JBH 16 Hz en
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router ECCID: QLNVP824BWEBR

RESTRICTED BANDEDGE (b MODE, LOW CHANNEL, VERTICAL)

LOW CH RESTRICTED, PEAK (802.11b mode, Vertical)
s Agilent 11:41:12 Aug 25, 2003 | Display

Atten 16 dB Full Screen

Display Line
7408 dBpY
On Off

1

' b
Ierdrbaguthletnihely WP P TV IV, SARRETIN TR I ERRIIATT

Limits»
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Position»
Bottom

ro. |Display Line .
swp 74.00 dBpV Title
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router ECCID: QLNVP824BWEBR

LOW CH RESTRICTED, AVG (802.11b mode, Vertical)
s Agilent 11:46:10 Aug 25, 2003 | Display

Atten 16 dB dBpl Full Screen

Display Line
54.600 dBpY
0ff

Limits»

Active Fctn
Position
Bottom

-~ |Display Line -
swp | 54.00 dBpY Title

Preferences»

#JBH 16 Hz en
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router ECCID: QLNVP824BWEBR

RESTRICTED BANDEDGE (b MODE, HIGH CHANNEL, HORIZONTAL)

HIGH CH RESTRICTED, PEAK (802.11b mode, Horizontal)
s Agilent 12:07:07 Aug 25, 2003 | Display

#Atten 16 dB 55 Full Screen

Display Line
7408 dBpY
On Off

1
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Position»
Bottom

ro. |Display Line .
swp 74.00 dBpV Title
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#YEH 1 MHz
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router ECCID: QLNVP824BWEBR

HIGH CH RESTRICTED, AV G (802.11b mode, Horizontal)

s Agilent 12:06:11 Aug 25, 2003 | Display

#ftten 10 dB d  FullScreen

Display Line
54.600 dBpY
0ff

Limits»

Active Fctn
Position
Bottom

-~ |Display Line -
swp | 54.00 dBpY Title

Preferences»

#YBH 16 Hz ep 1.
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REPORT NO: 03U2189-1

EUT: 802.11 2.4GHz Wi-Fi Bridge/Router

DATE: SEPTEMBER 3, 2003
ECCID: QLNVP824BWEBR

RESTRICTED BANDEDGE (b MODE, HIGH CHANNEL, VERTICAL)

HIGH CH RESTRICTED, PEAK (802.11b mode, Vertical)

# Agilent 12:11:09 Aug 25, 2063

1 dBpY #Atten 18 dB
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ro. |Display Line
sw | 74.00 dBpV

#YEH 1 MHz
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router ECCID: QLNVP824BWEBR

HIGH CH RESTRICTED, AV G (802.11b mode, Vertical)

s Agilent 12:11:55 Aug 25, 2003 | Display

15,5 dBpY  #Atten 10 dB Full Screen

Display Line
54.600 dBpY
0ff

Limits»

Active Fctn
Position
Bottom

-~ |Display Line -
swp | 54.00 dBpY Title
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router FCC ID: QLNVP824BWFBR

HARMONICS AND SPURIOUS EMISSIONS (b MODE, LOW CHANNEL),

08/25/03  High Frequency Measurement
Compliance Certification Services, Morgan Hill Open Field Site

Test Engr: Yan Zheng

Project #: 03U2189

Company: VIVATO

EUT Descrip.:  802.11b Bridge Router
EUT M/N: Wi-Fi Bridge Router
Test Target: FCC ClassB

Mode Oper: Transmitt, WLAN 0

Test Equipment:

EMCO Horn 1-18GHz Pre-amplifer 1-26GHz | Spectrum Analyzer ‘ Horn >18GHz

‘ T60; SIN: 2233@1mj ‘ T63Miteq 646456 | Agilent E4446A Analyzer j ‘ T117; ARA 18-26GHz; SIN:1013

I~ (2 ft) W (2~3ft) T (4~6ft) W (12ff) 1 MHz Resolution Bandwidth 1 MHz Resolution Bandwidth

Hi Frequency Cables Peak Measurements: Average M easur ements:
1MHz Video Bandwidth 10Hz Video Bandwidth

f Dist Read Avg. HPF| Peak Avg Pk Lim [AvgLim
GHz | feet dBuv dBuV/m | dBuV/m | dBuV/m
Channel 1 (2412M 1.0
4.824 . . 375 . . 1.0 41.3 74.0 54.0
4.824 . . 35.2 . . 1.0 39.0 74.0 54.0

Measurement Frequency Amp  Preamp Gain Avg Lim Average Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters Pk Lim  Pesk Field Strength Limit
Analyzer Reading Avg  Average Field Strength @ 3 m AvgMar Margin vs. Average Limit
Antenna Factor Peak  Calculated Peak Field Strength Pk Mar  Marginvs. Peak Limit
Cable Loss HPF  High PassFilter
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router FCC ID: QLNVP824BWFBR

HARMONICS AND SPURIOUS EMISSIONS (b MODE, MID CHANNEL),

08/27/03  High Frequency Measurement
Compliance Certification Services, Morgan Hill Open Field Site

Test Engr: Yan Zheng

Project #: 03U2189

Company: VIVATO

EUT Descrip.:  802.11b, Bridge Router
EUT M/N: Wi-Fi Bridge Router
Test Target: FCC ClassB

Mode Oper: Transmitt, WLAN 0

Test EQuipment:

EMCO Horn 1-18GHz Pre-amplifer 1-26GHz Spectrum Analyzer ‘ Horn >18GHz

‘ T60; SIN: 2233@1mj ‘ T63Miteq646456 | Agilent E4446A Analyzer j ‘ T117; ARA 18-26GHz; S/N:1013

I~ (2 ft) [T (2~3ft) I (4~6ft) W (12ff) 1 MHz Resolution Bandwidth 1 MHz Resolution Bandwidth

Hi Frequency Cables Peak Measurements: Average M easur ements:
1MHz Video Bandwidth 10Hz Video Bandwidth

f Dist | Read Pk | Read Avg. Amp HPF| Peak Avg Pk Lim [AvgLim
GHz | feet dBuv dBuV dB dBuV/m | dBuV/m | dBuV/m| dBuV/m
Channe 6 (2437MHz)
4.874 9.8 43.4 30.7 . -35.3 . . 46.6 339 74.0 54.0
7.311 9.8 40.6 310 . -34.6 . . 49.1 395 74.0 54.0
7.311 9.8 40.3 30.9 3 -34.6 . X 48.8 39.4 74.0 54.0
4.874 9.8 44.6 37.0 . -35.3 . . 47.8 40.2 74.0 54.0

Measurement Frequency Amp  Preamp Gain Avg Lim Average Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters Pk Lim  Pesak Field Strength Limit
Analyzer Reading Avg  Average Field Strength @ 3 m AvgMar Margin vs. Average Limit
Antenna Factor Peak  Calculated Peak Field Strength Pk Mar  Marginvs. Peak Limit
Cable Loss HPF  High PassFilter
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router FCC ID: QLNVP824BWFBR

HARMONICS AND SPURIOUS EMISSIONS (b MODE, HIGH CHANNEL),

08/25/03  High Frequency Measurement
Compliance Certification Services, Morgan Hill Open Field Site

Test Engr: Yan Zheng

Project #: 03U2189

Company: VIVATO

EUT Descrip.:  802.11b Bridge Router
EUT M/N: Wi-Fi Bridge Router
Test Target: FCC ClassB

Mode Oper: Transmitt, WLAN O

Test Equipment:

EMCOHorn 1-18GHz Pre-amplifer 1-26GHz Spectrum Analyzer ‘ Horn >18GHz ‘
‘ T60; SIN: 2238 @1m ,‘ ‘ T63 Miteq 646456 j ‘ Agilent E4446A Analyzer -‘ ‘ T117; ARA 18-26GHz; SIN:1013 j

™ (2f) W (2~3ft) I (4~6ft) ¥ (12ft) 1 MHz Resolution Bandwidth 1 MHz Resolution Bandwidth
1MHz Video Bandwidth 10Hz Video Bandwidth

" Hi Frequency Cables Peak Measurements: Average M easur ements:

Read Avg. HPF| Peak Avg Pk Lim [AvgLim
dBuv dBuV/m|dBuV/m | dBuV/m| dBuV/m dB

30.7 3 -35.; . 3 46.9 34.6 74.0 54.0 -27.1
30.7 . -34.! . 3 51.7 40.2 74.0 54.0 -22.3
30.6 . - . 3 51.9 40.1 74.0 54.0 -22.1
31.6 3 - . 3 48.7 35.5 74.0 54.0 -25.3

Measurement Frequency Preamp Gain AvgLim Average Field Strength Limit
Distance to Antenna Distance Correct to 3 meters PkLim  Peak Field Strength Limit
Analyzer Reading Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit
Antenna Factor Calculated Peak Field Strength Pk Mar  Margin vs. Peak Limit

Cable Loss High Pass Filter
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router FCC ID: QLNVP824BWFBR

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)

HORIZONTAL

5G1F Montersy Boad
Morgan Hi1l, CA 95037, DL5.R
Tel: (4CE] 453-0HBS

PO WL GG [i 1 -
LLCRL T Fax:(4q08| 4&3-9H8E

Daba¥: 5 Filed: 30_1000MHz. EMI Dakbe=: DE-315-3003 Time: 10:485:0%

Levd ({EuYin)

1]

tandiz ATC)

Trace: 4

fomditico: PCC CLASS B
Company = VINATO
EUT Degoripticon : 903.1L 2.4GHz Wi-Fil Eridge-Rouker
Model Hunkat Wi-F1 Bridge-Roucar
Tast Conflgurtlan: ETT JAC ADAPTER) Laptop
Terber TRH THEHNG
Tert Targst Poz-B
Mode of Op=raclon: TRAHMEWIT WODE |RORSE CAEE)
Project Ho QA2 185
» Horizontal

Pag=: 1
Read Proks Cabla Preawp Limic Tvar
Freq Lewsl Factor Loss Pactor Lewel Line Linit Remark

HMHz  dEavV dB LIz} 8B ABu¥/m dBuY/m a8
255.040 4,74 T 5% 0,00 38,16 46 T
503, ] E.5T 231 LoD 32,20 d6. N T
E01. 137 .7 =4 .Q03T.31 46,00 -B
TOL. .al 57 TS 0.00 43.13 46.00 -2.
00, .23 3.80 31.01 .00 4%.04 45.00 -3.9
209, .13 20.65  3.24 .00 37,02 46 -8
P31.130 AT 20079 2% 0,00 3720 46,00 -8

N T T VR SR
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router FCC ID: QLNVP824BWFBR

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)

VERTICAL

E&l1P Monterey Hoad
MHPUHHEE Mcrgan Hill, ©A 55037, O.5.A.
Tel: (408} 463-0835
B e et Fax: |408) 453-0888

Dacag: 1 Flle=g: 20_1000MH=.EHMI Dake: 08-Z25-2003 Tim=: 10:26:22

Levd {dBu%in)

L]

i

!

-'l:l_. .-u-.---lllhIq Pyt el s e

n!ﬂ

Gaudic AT

Traoe: 2 Ret Trace:

Copdibion: PCOC CLABE B
Conpany 1 VIVATC
EUT Desoripticn - BD2.11 2.4GHz Wi-Fi Bridge-Bcuter
Model Humber Hi-Fi Bridgs-Routsr
Test Configurktion: EUT fAC ADAFTER/ Laptop
Tester . YRH EZHEHG
Tegt Target : FOC-B
Mode of Cperaktion: TRAHMSMIT MODE |WORSE CREE)
Froje=ct Ho 0anz1es

: Wertical

Paga: 1
Read Frobe Cable Preamp Limit aver
Levwel Pactor Loss Pactor Le=rel Lin= Limit Hemark

dBuY 4z dBE dBu¥/m dBuVSm f=1]

16.64 2 0.55 0.00 34.18 40.00 -5.82
25.82 .50 -0p 38.9%0 46.00 T.14
16.95 .57 .TE g.00 3I8.27 46.000 -T.73
14 .6B = -0l 1.00 37.43 46.00 -8.51
11.18 .7 -23 .op 37.13 46.00 -&2.87
11.61 =77 -2B g.00 37.564 46.00 -B.36
12.05 -3 .00 37.16 46.00 -4.04
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router FCC ID: QLNVP824BWFBR

7.9. CO-LOCATED RADIATED EMISSIONS

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antennato EUT
distance is 3 meters. The EUT is configured in accordance with ANSI C63.4. The EUT is set to transmit in
a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used unless
otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video bandwidth is set
to 1 MHz for peak measurements and 10 Hz for average measurements.

The two collocated radios are the same model, however the sample used as WLAN 0 has adlightly higher
output power, thereforeit is designated as the dominant transmitter.

The spurious emissions performance with the dominant transmitter set in turn to each fixed channel
(L/M/H) isinvestigated as the channel of the non-dominant transmitter is varied over the other available
channels. The two radios are not designed to operate on the same channel simultaneously; therefore this
condition was not investigated. The worst-case results were with the dominant transmitter set to 2462
MHz. There was no difference in the performance of the dominant radio as the settings of the non-
dominant radio were varied. Worst-case results are reported.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The EUT is
rotated through 360 degrees to maximize emissions received. The antennais scanned from 1 to 4 meters
above the ground plane to further maximize the emission. M easurements are made with the antenna
polarized in both the vertical and the horizontal positions.

RESULTS

No non-compliance noted:
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router ECCID: QLNVP824BWEBR

WORST-CASE RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CH RESTRICTED, PEAK (Horizontal)
s Agilent 16:38:03 Aug 26, 2003 | Display

» dEpY #Atten 10 dB Full Screen

Display Line
7408 dBpY
On Off

1
Jn,._.._.a;.\.s.,|,...._.'..,),.-,1__‘—.__..;.44.,_...,,,,Lﬁ.w.f.u».~f|L.,.\\~—-'~.m.--‘a‘-.-'...\.-.,r‘-.1\-.-'-.Jf'¢--q.»*r»~\‘-.r._—.4\--‘~.v~\.'r.'o.-.~h“n.\~.»4.1'1-“.1"1'-.-'.14-«1-.-'-

Limits»

Active Fctn
Position»
Bottom

ro. |Display Line .
swp 74.00 dBpV Title

Preferences:

#YEH 1 MHz

File Operation Status. A:ASCREN184.GIF file saved
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router ECCID: QLNVP824BWEBR

LOW CH RESTRICTED, AV G (Horizontal)

s Agilent 16:31:55 Aug 26, 2003 | Display

#ftten 10 dB d  FullScreen

Display Line
54.600 dBpY
On i

Limits»

Active Fctn

Position

Bottom

Display Line Titler
54.00 dBpV e

Preferences»

#/BH 18 Hz
Operation Status. A:\SCREN185.6IF file saved
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REPORT NO: 03U2189-1
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router

DATE: SEPTEMBER 3, 2003
ECCID: QLNVP824BWEBR

WORST-CASE RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CH RESTRICTED, PEAK (Vertical)
s Agilent 16:44:35 Rug 26, 2003

y dBpl #Atten 10 dB

T e | T B ey e e o e I o e i g |

r. | Display Line
swo | 74.800 dBpV

16
W1M VBH | MHz

File Operation $tatus. A:ASCREN189.GIF file saved
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REPORT NO: 03U2189-1
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router

DATE: SEPTEMBER 3, 2003
ECCID: QLNVP824BWEBR

LOW CH RESTRICTED, AVG (Vertical)
s Agilent 16:45:21 Aug 26, 2003

y dBpY #Atten 18 dB

f{m Display Line

swo |54.00 dBpV

#JBH 10 Hz en
File Operation Status, A:\SCREN190.6IF file saved
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router ECCID: QLNVP824BWEBR

WORST-CASE RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CH RESTRICTED, PEAK (Horizontal)
s Agilent 16:26:19 Rug 26, 2003 | Display

» dEpY #Atten 10 dB ; Full Screen

Display Line
7408 dBpY
On Off

'AJ.rJ‘-..ll'l-l'-L\\-.-\jp’r‘(-.,-i,‘nﬁ‘_.\,-.»-.-'rv".J_.-,“Ul.h'-,,u‘-ll gt Al P b ot et ol P b A gt
Limits»
Active Fctn

Position»
Bottom

ro. |Display Line .
swp 74.00 dBpV Title

Preferences:

#YEH 1 MHz

File Operation Status. A:ASCREN182.GIF file saved
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router ECCID: QLNVP824BWEBR

HIGH CH RESTRICTED, AV G (Horizontal)
s Agilent 16:26:59 Aug 26, 2003 | Display

#Atten 16 dB .52 dBpd Full Screen

Display Line
54.600 dBpY
On i

Limits»

Active Fctn

Position

Bottom

Display Line Titler
54.00 dBpV e

Preferences»

#/BH 18 Hz
Operation Status. A:\SCREN183.6IF file saved
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router ECCID: QLNVP824BWEBR

WORST-CASE RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CH RESTRICTED, PEAK (Vertical)
s Agilent 16:16:01 Rug 26, 2003 | Display

» dEpY #Atten 10 dB 55 Full Screen

Display Line
7408 dBpY
On Off

i
be

NPT PSR R P N S RRITERTTS IWIRNN, W TIPS WS T T Y |

Limits»

Active Fctn
Position»
Bottom

ro. |Display Line .
swp 74.00 dBpV Title

Preferences:

#YEH 1 MHz

File Operation $tatus. A:ASCREN180.GIF file saved
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REPORT NO: 03U2189-1
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router

DATE: SEPTEMBER 3, 2003
ECCID: QLNVP824BWEBR

HIGH CH RESTRICTED, AVG (Vertical)
s Agilent 16:16:45 Aug 26, 2003

5 dBpY #Atten L@ B

r.. | Display Line
sep 154.00 dBpY

5B GHz
#/BH 18 Hz
File Operation Status, A:\SCREN181.6IF file saved
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router FCC ID: QLNVP824BWFBR

WORST-CASE HARMONICS AND SPURIOUS EMISSIONS

09/09/03  High Frequency Measurement
Compliance Certification Services, Morgan Hill Open Field Site

Test Engr: Yan Zheng

Project #: 03U2189

Company: VIVATO

EUT Descrip.:  802.11b Bridge Router

EUT M/N: Wi-Fi Bridge Router

Test Target:

Mode Oper: TRANSMIT, CO-LOCATION, WROSE CASE

Test Equipment:

EMCO Horn 1-18GHz Pre-amplifer 1-26GHz ‘ Spectrum Analyzer ‘ Horn > 18GHz ‘
‘ T60; SIN: 2238 @1m j ‘ T63 Miteq 646456 .‘ | Agilent E4446A Analyzer j ‘ T117; ARA 18-26GHz; SIN:1013 .‘

m(@f) W (2~3ft) I (4~6ft) W (12ft) 1 MHz Resolution Bandwidth 1 MHz Resolution Bandwidth

Hi Frequency Cables Peak Measurements: Average M easurements:
1MHz Video Bandwidth 10Hz Video Bandwidth

f Dist | Read Pk | Read Avg.| AF | CL ‘ Amp | D Corr | HPF| Peak Avg Pk Lim [AvgLim

GHz | feet dBuv dBuV  |dB/m| dB dB dB dBuV/m | dBuV/m | dBuV/m
WORST-CASE CHANNEL (11) ON DOMINANT RADIO (WLANO)
4.924 9.8 422 30.6 338 | 45 | -353 0.0 X . 345 74.0 54.0
4.924 9.8 429 30.3 338 | 45 | -353 0.0 X 34.2 74.0 54.0
7.386 9.8 433 30.7 374 | 57 | -345 0.0 X 402 74.0 54.0
7.386 9.8 439 30.6 374 | 57 | -345 0.0 X 401 74.0 54.0

Measurement Frequency Preamp Gain AvgLim Average Field Strength Limit
Distance to Antenna Distance Correct to 3 meters PkLim  Peak Field Strength Limit
Analyzer Reading Average Field Strength @ 3 m AvgMar Margin vs. Average Limit
Antenna Factor Calculated Peak Field Strength Pk Mar  Marginvs. Peak Limit

Cable Loss High Pass Filter

NOTE: CHANNEL SETTING OF NON-DOMINANT TRANSMITTER DOESN'T AFFECT DOMINANT EMISSIONS.
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router FCC ID: QLNVP824BWFBR

7.10. POWERLINE CONDUCTED EMISSIONS

§15.207 (a) Except as shown in paragraphs (b) and (c) of this section, for an intentional radiator that is
designed to be connected to the public utility (AC) power line, the radio frequency voltage that is
conducted back onto the AC power line on any frequency or frequencies within the band 150 kHz to 30
MHz shall not exceed the limitsin the following table, as measured using a 50 pH/50 ohms line
impedance stabilization network (LISN). Compliance with the provisions of this paragraph shall be based
on the measurement of the radio frequency voltage between each power line and ground at the power
terminal.

The lower limit applies at the boundary between the frequency ranges.

Frequency of Emission (MHz) Conducted Limmt (dBuV)
{Juasi-peak Average
0.15-0.5 G to 56 56 to 46
0.5-5 56 46
5-30 &l ]

" Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm above the
horizontal ground plane. The EUT is configured in accordance with ANSI C63.4.

The resolution bandwidth is set to 9 kHz for both peak detection and quasi-peak detection measurements.
Peak detection is used unless otherwise noted as quasi-peak.

Line conducted datais recorded for both NEUTRAL and HOT lines.

RESULTS

No non-compliance noted:
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router ECCID: QLNVP824BWEBR

6 WORST EMISSIONS

CONDUCTED EMISSIONS DATA
Freq. Reading Closs | Limit EN B Margin Remark
(MH2) | PK (dBuV)|] QP (dBuV) AV (dBuV)| (dB) QP AV QP (dB)|AV (dB)|] L1/L2
0.42 51.39 -- 23.85 0.00 58.37 48.37 -6.98 | -24.52 L1
441 36.79 -- 31.29 0.00 56.00 46.00 -19.21 | -14.71 L1
5.68 48.20 -- 43.38 0.00 60.00 50.00 -11.80 | -6.62 L1
0.15 56.96 -- 20.99 0.00 66.00 56.00 -9.04 | -35.01 L2
414 36.61 -- 30.77 0.00 56.00 46.00 -19.39 | -15.23 L2
5.74 48.56 -- 44.97 0.00 60.00 50.00 -11.44 | -5.03 L2
6 Worst Data
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REPORT NO: 03U2189-1
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router

DATE: SEPTEMBER 3, 2003
ECCID: QLNVP824BWEBR

LINE 1 RESULTS

%Hﬂ’llﬂﬂ[
P WL DAEFRLGE
LR LR

561F Monbter=y Road,
San Joaa, CR BS503T USSR
Tel: |[408] 463-0885
Faxr [108] 453-0888

Catafg: 7T Filef: LC.EMI
Epheve] [dBuv)

Date; QB-27-2003 Time: 14:08:18
Compliance Certification Service

Freguency {MHz)

Trace: -

Project # + 0321495

Test Enginesr i Yan Zheng

Company ¢ VIVATD

EUT ; 802.11b Bridge Router
Modal i Wi-Fi Eridge Router

Canfiguration ¢ EUT @nly § Laptep [ AC Rdapbar f Priotar

Mode of Qperatiﬁn: Tranemic, wroge cage
Targast of Tast : BFOC Class B
Waltage v+ 115Vac, &0HEZ

i Ll: peak { Black ); average (Green)
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REPORT NO: 03U2189-1
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router

DATE: SEPTEMBER 3, 2003
ECCID: QLNVP824BWEBR

LINE 2 RESULTS

(R b
LLZ=sa s

561F Mconterey Road,
San Jose, CR 25037 USA
Tel: (408) 463-0885
Fax: (408) 4&3-0888

Data#: 14 File#:
Level (dBuV)

380

LC.EMI Date:
Compliance Certification Service

08-27-2003 Time: 14:25:45

(a—
S

-10

Trace:
Project #
Test Engineer
Company

EUT

Model
Configuration

Target of Test
Voltage

i
Frequency (MHz)

: 0302189

: Yan Eheng

: VIVATO

: 80Z.11k Bridge Router

: Wi-Fi Bridge Router

: EUT Only / Laptcp / AC Adapter / Printer
Mode of Cperation:
: FCC Class B

: 115Vac, 60H=z

: LZ: peak ( Black ); average (Green)

Transmit, wrose case
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router FCC ID: QLNVP824BWFBR

8. SETUP PHOTOS

ANTENNA PORT CONDUCTED RF MEASUREMENT SETUP

ANTENNA PORT CONDUCTED PHOTO
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router FCC ID: QLNVP824BWFBR

RADIATED RF MEASUREMENT SETUP

RADIATED FRONT PHOTO

Page 72 of 75

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A

561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL.: (408) 463-0885 FAX: (408) 463-0888
This report shall not be reproduced except in full, without the written approval of CCS. This document may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the
revision section of the document.



REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router FCC ID: QLNVP824BWFBR

RADIATED BACK PHOTO

" .
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router ECCID: QLNVP824BWEBR

POWERLINE CONDUCTED EMISSIONS MEASUREMENT SETUP

LINE CONDUCTED FRONT PHOTO
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REPORT NO: 03U2189-1 DATE: SEPTEMBER 3, 2003
EUT: 802.11 2.4GHz Wi-Fi Bridge/Router ECCID: QLNVP824BWEBR

LINE CONDUCTED BACK PHOTO

END OF REPORT
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