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REPORT NO: 03U2102-1 DATE: JULY 312003
EUT: Wi-Fi Cdlular Basestation FCC I1D: P93-51102100

1. TEST RESULT CERTIFICATION

COMPANY NAME: TROPOS NETWORKS
1710 S. AMPHLETT BLVD.
SAN MATEOQ, CA. 94402

USA
EUT DESCRIPTION: WI-FI CELLULAR BASESTATION
MODEL: TROPOS 511002100, TROPOS 51103000
MODEL DIFFERENCE: TROPOS 511003000 (stand adone Wi-Fi Cdlular Base Station with unit

Attached 7.4dBi omni antennas).

TROPOS 51102100 (stand aone Wi-Fi Celular Base Station without
Antennas, professond ingtalation only).

The difference is only for marketing purpose.

DATE TESTED: JULY 21— 25, 2003

APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCCPART 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 regquirements 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 atered or revised in any way unless done so by Compliance
Certification Services and al revisions are duly noted in the revisions section. Any ateration of this
document not carried out by Compliance Certification Services will congtitute fraud and shal nullify
the document.

Approved & Released For CCS By: Tested By:
= s _fad
THU CHAN VIEN TRAN
EMC SUPERVISOR EMC TECHNICIAN
COMPLIANCE CERTIFICATION SERVICES COMPLIANCE CERTIFICATION SERVICES
Page 3 of 68
COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A
561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0833

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



REPORT NO: 03U2102-1 DATE: JULY 312003
EUT: Wi-Fi Cdlular Basestation FCC I1D: P93-51102100

2. EUT DESCRIPTION

The EUT isan 802.11b WI-FI CELLULAR BASESTATION operating in the 2400 — 2483.5 MHz band
with a peak output power of 28.53dBm (712.85mW) has a peak antenna gain of 7.4dBi.
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REPORT NO: 03U2102-1 DATE: JULY 312003
EUT: Wi-Fi Cdlular Basestation FCC I1D: P93-51102100

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

All receiving equipment conformsto CISPR Publication 16-1, “ Radio Interference Measuring Apparatus and
Measurement Methods.”
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REPORT NO: 03U2102-1

EUT: Wi-Fi Cdlular Basestation

DATE: JULY 312003
FCC 1D: P9J-51102100

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,
EN50082-2, IEC61000-6-1, IEC61000-6-2,
EN50083-2, EN50091-2, EN50130-4, 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
Collatera Standards for Electro-Medica
Products. MDD, 93/42/EEC, AIMD ELA-171
90/385/EEC
Tawan | BSMI CNS 13438 ,"\
i
o
SL2-IN-E-1012
Canada | Industry RSS210 Low Power Transmitter and Receiver Canada
Canada IC2324 A,B,C, and F
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REPORT NO: 03U2102-1 DATE: JULY 312003
EUT: Wi-Fi Cdlular Basestation FCC I1D: P93-51102100

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 +/- 3.3 dB
Radiated Emission, 200 to 1000 MHz +45/-2.9dB
Radiated Emission, 1000 to 2000 MHz +45/-2.9dB
Power Line Conducted Emission +/- 29 dB

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 03U2102-1 DATE: JULY 312003
EUT: Wi-Fi Cdlular Basestation FCC I1D: P93-51102100

5.3. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this report:

TEST EQUIPMENT LIST

Name of Equipment | M anufactur er | ModelNo. | Serial No. | Due Date

Antenna, Horn 1 ~ 18 GHz EMCO 3115 6717 2/4/2004
Preamplifier, 1 ~26 GHz Miteq NSP10023988 646456 4/26/2004
Quasi-Peak Adaptor HP 85650A 2521A01038 | 4/15/2004
Preamplifier, 1300 MHz HP 8447D 2944A06550 8/22/2003

Antenna, Biconical Eaton 94455-1 1214 3/6/2004

Antenna, Log Periodic 200 ~ 1000 MH EMCO 3146 9107-3163 3/6/2004
SA Display Section 3 HP 85662A 2314A04793 | 4/15/2004
SA RF Section, 1.5 GHz HP 85680A 2314A02604 | 11/26/2003

LISN, 10 kHz ~30 MHz FCC 50/250-25-2 114 9/6/2003

LineFilter Lindgren LMF-3489 497 CNR

LISN, 10 kHz ~30 MHz Solar 012-50-R-24-BN 837990 9/6/2003

EMI Test Receiver R&S ESHS 20 827129/006 4/17/2004
EMI Receiver, 9kHz ~2.9 GHz HP 8542E 3942A00286 | 11/20/2003
RF Filter Section HP 85420E 3705A00256 | 11/20/2003

BILOG ANTENNA A.RA L PB-2520/A 1185 3/6/2004

PSA Spectrum analyzer Agilent E4440A US41421366 | 4/15/2004
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REPORT NO: 03U2102-1
EUT: Wi-Fi Cdlular Basestation

DATE: JULY 312003
FCC 1D: P9J-51102100

6. SETUP OF EQUIPMENT UNDER TEST

SUPPORT EQUIPMENT

TEST PERIPHERALS
Device Type Manufacturer Modd Number Serial Number FCCID
LAPTOP IBM 2658 AK-VNGMV DOC
AC ADAPTER 3COM 3CNJPSE 61-0127-00 DOC
AC POWER CORD AMPHENOL N/A T3109-100 N/A
/O CABLES
TESTI/ 0O CABLES
Cable o #of 'O | Connector Type of Cable | Data
No Port Port Type Cable Length | Traffic | Bundled Remark
1 ETHERNET 2 RJ45 UN-SHIELED 3m YES NO N/A
2 DC 1 DC UN-SHIELED 2m NO NO N/A
3 AC 2 US115V UN-SHIELED 2m NO NO N/A
4 AC POWER CORD 1 4-PRONG | UN-SHIELED 3m NO NO N/A
TEST SETUP

The EUT was tested with the host conputer and operated via atest program.
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REPORT NO: 03U2102-1
EUT: Wi-Fi Cdlular Basestation

DATE: JULY 312003
FCC 1D: P9J-51102100

SETUP DIAGRAM - DC SET UP

EUT 2
7
LAPTOP
ACIDC 4
ADAPTER Roioc
ADAPTER
3 3
115VAC/60Hz
DC SET UP
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SETUP DIAGRAM - AC SET UP

EUT L8
LAPTOP
=
AC/DC
ADAPTER
S
115VAC/B0Hz
ACSETUP
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REPORT NO: 03U2102-1

EUT: Wi-Fi Cdlular Basestation

7. APPLICABLE LIMITS AND TEST RESULTS

7.1.

LIMIT

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

6 dB BANDWIDTH

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 time is coupled.

RESULTS

No non-compliance noted:

DATE: JULY 312003
FCC 1D: P9J-51102100

Channdl | Frequency | 6 dB Bandwidth| Minimum Limit| Margin
(MH2) (KH2) (kH2) (kH2)
Low 2412 11080 500 10580.00
Middle 2437 11330 500 10830.00
High 2462 11250 500 10750.00
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EUT: Wi-Fi Cdlular Basestation

6 DB BANDWIDTH (802.11b MODE)

DATE: JULY 312003

Agilent 16:62:58 Jul 21, 2083

FCC 1D: P9J-51102100

6 DB BANDWIDTH LOW CH (802.11b mode)
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EUT: Wi-Fi Cdlular Basestation FCC I1D: P93-51102100

6 DB BANDWIDTH MID CH (802.11b mode)
s Agilent 16:08:15 Jul 21, 2003 [ Title
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REPORT NO: 03U2102-1 DATE: JULY 312003
EUT: Wi-Fi Cdlular Basestation FCC I1D: P93-51102100

6 DB BANDWIDTH HIGH CH (802.11b mode)
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REPORT NO: 03U2102-1 DATE: JULY 312003

EUT: Wi-Fi Cdlular Basestation FCC I1D: P93-51102100
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 anayzer
interna 99% bandwidth function is utilized.

RESULTS

No non-compliance noted:

802.11b Mode
Channd | Frequency | 99% Bandwidth
(MH2) (MH2)
Low 2412 15.144
Middle 2437 15.2877
High 2462 15.0523
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REPORT NO: 03U2102-1 DATE: JULY 312003
EUT: Wi-Fi Cdlular Basestation FCC I1D: P93-51102100

99% BANDWIDTH (802.11b MODE)

99% BANDWIDTH LOW CH (802.11b mode)

W Agilent 16:24:48 Jul 21, 20903 | Meas Control

Ch Freq 2.412 GHz Trig Free Restart
Occupied Bandwidth

UBKW 1.000000000 MHz Measure

Single Cant

Pause

y
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Occupied Bandwidth Occ BH 7% Pur
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Transmit Freq Error
% dB Bandwidth 1

Illegal parameter value
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REPORT NO: 03U2102-1 DATE: JULY 312003
EUT: Wi-Fi Cdlular Basestation FCC I1D: P93-51102100

99% BANDWIDTH MID CH (802.11b mode)
s Agilent 16:25:56 Jul 21, 2003 | Sweep

Sweep Time
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File Operation Status. A:\SCREN869.GIF file saved
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99% BANDWIDTH HIGH CH (802.11b mode)

# Agilent 16:19:50 Jul 21, 2003 | Meas Control
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REPORT NO: 03U2102-1 DATE: JULY 312003
EUT: Wi-Fi Cdlular Basestation FCC I1D: P93-51102100

7.3. PEAK OUTPUT POWER

PEAK POWER LIMIT

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

8§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.

§15.247 (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 7.4 dBi, therefore the limit is 28.6 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 the 99% bandwidth.
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REPORT NO: 03U2102-1 DATE: JULY 312003
EUT: Wi-Fi Cdlular Basestation FCC I1D: P93-51102100

RESULTS

No non-compliance noted:

802.11b Mode

Channd | Frequency| Pesk Power | Limit | Margin
(MH2) (dBm) (Bm) (dB)

Low 2412 28,51 28.6 -0.09
Middle | 2437 28.53 28.6 -0.07
High 2462 28,52 28.6 -0.08
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EUT: Wi-Fi Cdlular Basestation FCC I1D: P93-51102100

OUTPUT POWER (802.11b MODE)

PEAK POWER LOW CH (b mode)
s Agilent 11:47:00 Jul 22, 2003 | BW/Avg

Res BH
Ch Freq 2.412 GHz Trig Free| 1.00000060 MHz

Channel Power _- Auto : Man
UBH 3.000000000 MHz 3_@%%'5;@%?_2

Auto Man

3 VBW/RBHW
, .\-L;.\.'mll"ln!"!"“f "—'P‘*"n'*r*’"r‘f\'*.wv“».,,w-.w.;, r-xa".|'A'\.r'i"vt\"""r"-\,,n_ "y, 1.06800
1 o
Average
18
0ff

Avg/VYBH Type
Log—Puwr (Video)»
Man
#\BH 3 MHz

Channel Power Power Spectral Density

28.51 dBm /15.1440 MHz -43.29 dBm/Hz Span/RBH
Man

Unable to save file
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REPORT NO: 03U2102-1 DATE: JULY 312003
EUT: Wi-Fi Cdlular Basestation FCC I1D: P93-51102100

PEAK POWER MID CH (b mode)
w2 Agilent 11:03:25 Jul 22, 2003 I Sweep

Sweep Time
Ch Freq 2.437 GHz Trig Free 1.688 ms

Channel Fower Auto Man

Sweep Time 1.000 ms Sweep
Single Cant

Auto Sweep
Time
Accy

#UBH 3 MH=z
Channel Power Power Spectral Density

28.53 dBm /15.2870 MHz -43.31 dBm/Hz
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PEAK POWER HIGH CH (b mode)
s Agilent 11:42:06 Jul 22, 2003 | Sweep

Sweep Time
Ch Freq 2.462 GHz Trig Free 1.680 ms

Chare Poer T

Sweep Time 1.000 ms Sweep
Single Cont

Auto Sweep
Time
| Norm Accy

#BH 3 MHz
Channel Power Power Spectral Density

28.52 dBm /15.0523 MHz -43.26 dBm/Hz
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REPORT NO: 03U2102-1 DATE: JULY 312003

EUT: Wi-Fi Cdlular Basestation FCC I1D: P93-51102100
7.4. MAXIMUM PERMISSIBLE EXPOSURE
LIMITS

815.247 (b) (5) Systems operating under the provisions of this section shal be operated in a manner that
ensures that the public is not exposed to radio frequency energy levelsin excess of the Commission's
guiddines. See 81.1307(b)(1) of this chapter.

CALCULATIONS

Given
E=0@B0*P*G) /d
and
S=E~"2/3770
where
E = Fidd Strength in Volts/ meter
P = Power in Watts
G = Numeric antenna gain
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
variables yidds:
d=0(30*P*G) /(3770* 9))

Changing to units of mW and cm, using:
P (mwW) = P (W) / 1000 and
d (cm) =100 * d (m)
yields
d=100* O((30* (P/1000) * G) / (3770* 9))
d=0282* O(P*G/Y9
where
d = distancein cm
P = Power in mwW
G = Numeric antenna gain
S = Power Density in mwW / c*2
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REPORT NO: 03U2102-1 DATE: JULY 312003
EUT: Wi-Fi Cdlular Basestation FCC I1D: P93-51102100

Subgtituting the logarithmic form of power and gain using:

P (mwW) =10" (P (dBm)/ 10) and

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

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

d = MPE distance in cm

P = Power in dBm

G = AntennaGain in dBi

S = Power Dengity Limit in mW / cnt2

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

LIMITS

S=1.0mwW/cm"2 from 1.1310 Table 1

RESULTS

No non-compliance noted:

Mode Power Density Limit] Output Power | Antenna Gain| MPE Distance
(mW/cm”2) (dBm) (dBI) (cm)
802.11b 1.0 28.53 7.40 17.65

NOTE: For mobile or fixed location transmitters, the minimum separation distance is 20 cm, even if
calculations indicate that the MPE distance would be less.
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REPORT NO: 03U2102-1 DATE: JULY 312003
EUT: Wi-Fi Cdlular Basestation FCC I1D: P93-51102100

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 30 was entered as an offset in the power meter to alow for direct
reading of power.

Channél | Frequency| Average Power
(MH2) (dBm)
Low 2412 28.45
Middle | 2437 28.48
High 2462 28.46
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REPORT NO: 03U2102-1 DATE: JULY 312003

EUT: Wi-Fi Cdlular Basestation FCC I1D: P93-51102100
7.6. PEAK POWER SPECTRAL DENSITY
LIMIT

815.247 (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 interva 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 is turned off. The PPSD is the highest level found across the emission in any 3 kHz
band.

RESULTS

No non-compliance noted:

802.11b Mode
Channél | Frequency| PPSD Limit | Margin

(MHz) | (@Bm) | (@Bm) | (dB)

Low 2412 -1.10 8 -9.10
Middle 2437 -0.88 8 -8.88
High 2462 1.57 8 -6.43
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PEAK POWER SPECTRAL DENSITY (802.11b MODE)

PPSD LOW CH (802.11b mode)
s Agilent 16:45:59 Jul 21, 2003 [ Title

Mkrl 2.41
Change Title»

Clear Title
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PPSD MID CH (802.11b mode)
s Agilent 16:53:44 Jul 21, 2003 [ Title

Change Title»

Clear Title

noA |
“ A i
LN 1 I

(A

my Hz ]
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PPSD HIGH CH (802.11b mode)
s IT

Change Title»

Clear Title
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EUT: Wi-Fi Cdlular Basestation FCC I1D: P93-51102100
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
generd 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 aso comply with the radiated emission limits specified in
§15.209(a) (see §15.205(c)).

TEST PROCEDURE

The transmitter output is connected to a spectrum anayzer. 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: 03U2102-1
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DATE: JULY 312003
FCC 1D: P9J-51102100

SPURIOUS EMISSIONS, LOW CHANNEL (802.11b MODE)

LOW CH BANDEDGE (802.11b mode)
s Agilent 16:53:49 Jul 22, 2003

it TP
f o i ""ll"u"l..r.!
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W 100 kHz #VBH
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LOW CH SPURIOUS (802.11b mode)
2 Agilent 16:55:84 Jul 22, 2003 I Title

Change Title»

Clear Title
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SPURIOUS EMISSIONS, MID CHANNEL (802.11b MODE)

MID CH REFERENCE (802.11b mode)
s Agilent 16:56:23 Jul 22, 2003 [ Title

Change Title»

Clear Title
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MID CHANNEL SPURIOUS (802.11b mode)
s Agilent 16:57:26 Jul 22, 2003 [ Title

Change Title»

Clear Title
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SPURIOUS EMISSIONS, HIGH CHANNEL (802.11b MODE)

HIGH CH BANDEDGE (802.11b mode)
s Agilent 17:01:08 Jul 22, 2003 [ Title

Change Title»

Clear Title
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HIGH CH SPURIOUS (802.11b mode)
# Agilent 17:02:11 Jul 22, 2003 I Title

Change Title»

Clear Title
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REPORT NO: 03U2102-1

EUT: Wi-Fi Cdlular Basestation

DATE: JULY 312003
FCC 1D: P9J-51102100

7.8. RADIATED EMISSIONS

LIMITS

§15.205 (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 45-515
10.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35- 5.46
21735 - 2.1905 16.80425 - 16.80475 960 - 1240 7.25-7.75
4125 - 4.128 255 - 25.67 1300 - 1427 8.025- 8.5
417725 - 417775 375-3825 1435 - 1626.5 9.0-9.2
4.20725 - 4.20775 73-74.6 16455 - 1646.5 9.3-95
6.215 - 6.218 74.8-75.2 1660 - 1710 106 - 12.7
6.26775 - 6.26825 108 - 121.94 17188 - 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 15652475 - 156.52525 24835 - 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
1257675 - 12.57725 322-3354 3600 - 4400 ©)
13.36- 1341

! 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 (e), 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 quas-peak detector. Above 1000 MHz, compliance
with the emission limits in Section 15.209 shall be demonstrated based on the average vaue of the
measured emissions. The provisionsin Section 15.35 apply to these measurements.
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REPORT NO: 03U2102-1 DATE: JULY 312003
EUT: Wi-Fi Cdlular Basestation FCC I1D: P93-51102100

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

Frequency Field Strength Measurement Distance
(MH2) (Micro voltsmeter) (Meters)

30-88 100 ** 3

88 - 216 150 ** 3

216 - 960 200 ** 3

Above 960 500 3

** Except as provided in paragraph (g), fundamenta 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: 03U2102-1 DATE: JULY 312003
EUT: Wi-Fi Cdlular Basestation FCC I1D: P93-51102100

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antennato EUT
distanceis 3 meters. The EUT is configured in accordance with ANSI C63.4. The EUT isset totransmitin
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-pesk.

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 antenna is 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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RESTRICTED BANDEDGE (b MODE, LOW CHANNEL, HORIZONTAL)
TESTED WITH AC/DC ADAPTER

LOW CH RESTRICTED, PEAK (802.11b mode, Horizontal)
# Agilent 10:46:30 Jul 21, 2003 | Peak Search

-Ha-rkér
2.377870000 GHz
50.24 dBpV

#Atten 0 dB dBpY Next Peak
Next Pk Right
Next Pk Left

Min Search

1

Pk-Pk Search
) I M
L er by L TRTN Tk AR TR S AR b & R

Mkr 5 CF

More
1 of 2

#BH 1 MHz
ile Operation Status. A:\SCREN980.GIF file saved
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LOW CH RESTRICTED, AVG (802.11b mode, Horizontal)
# Agilent 10:47:37 Jul 21, 2003 | Peak Search

5 dBpY #Atten G dB : Next Peak
Marker
Zé%BJT??dBBBu@UB GHz Next Pk Right

Next Pk Left
Min Search
Pk-Pk Search

Mkr 5 CF

More
#JBH 10 Hz Lof2

ile Operation Status. A:\SCREN981.GIF file saved
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RESTRICTED BANDEDGE (b MODE, LOW CHANNEL, VERTICAL)

LOW CH RESTRICTED, PEAK (802.11b mode, Vertical)
3 Agilent 18:51:20 Jul 21, 2063 | Peak Search

pY  #ftten 16 4B i Y Next Peak
" |Marker
2[-5%827;3?8@”%@ Bz Next Pk Right

Next Pk Left

Min Search

1
TR Ay T _d.,’.,,L,\.\_.;,.,.r,4’_y.\.,A_,.,..,-.u._.,.ﬂ.-'-_j')-«,;
= . J"#‘l'“.‘,_.,+,“_.,,.‘."J_.-,,_‘,,(.;.-,‘-',xu:,.-'-.m\w b oottt
oMt

Pk-Pk Search
Mkr 5 CF

More
1of 2

#II.IIE:H l MH:
File Operation Status, A:\SCREN982.GIF file saved
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LOW CH RESTRICTED, AVG (802.11b mode, Vertical)
# Agilent 10:52:22 Jul 21, 2003 | Peak Search

p #Atten 16 dB Next Peak
Marker
Zégagé;?d@B@U@U@ GHz Next Pk Right

Next Pk Left
Min Search
Pk-Pk Search

Mkr 5 CF

More
#JBH 10 Hz Lof 2

File Operation Status. A:\SCREN982.GIF file saved
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REPORT NO: 03U2102-1 DATE: JULY 312003
EUT: Wi-Fi Cdlular Basestation FCC I1D: P93-51102100

RESTRICTED BANDEDGE (b MODE, HIGH CHANNEL, HORIZONTAL)

HIGH CH RESTRICTED, PEAK (802.11b mode, Horizontal)
3 Agilent 11:35:30 Jul 21, 2063 | Peak Search

Next Peak

ZE%QSESC?BBIJBU@ BHz Next Pk Right

Next Pk Left

1 Min Search
,\-F""-nr(‘J-l"h'*Ad"'."-u'l~.-'-.-("'M)}'-'J'>-'.‘1‘-\‘J-,-‘l"’L-,"f‘f|\'A.jh;l.qh*L\.,l}"j1.~.-|h\,l_|\'l\l,-u‘.'-'F.,-.'._‘__r.,4'|,|Il"a\‘-,I.r¢.'fp,p'm.-u“-..,.ﬂ'il,]lﬂ;]‘pﬂdl\ o

Pk-Pk Search

Mkr » CF

More
1of 2
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REPORT NO: 03U2102-1 DATE: JULY 312003
EUT: Wi-Fi Cdlular Basestation FCC I1D: P93-51102100

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

w2 Agilent 11:36:84  Jul 21, 2003 | Peak Search

dBpl #Atten 6 dB Y Next Peak

Marker a0
244388355 2 d@B@u@U@ BHz Next Pk Right

Next Pk Left
Min Search

o, T N S N— S S
T T T T Pk-Pk Search

#YBH 18 Hz
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REPORT NO: 03U2102-1 DATE: JULY 312003
EUT: Wi-Fi Cdlular Basestation FCC I1D: P93-51102100

RESTRICTED BANDEDGE (b MODE, HIGH CHANNEL, VERTICAL)

HIGH CH RESTRICTED, PEAK (802.11b mode, Vertica)
w Agilent 11:32:33 Jul 21, 2063 | Peak Search

Next Peak

26%953?8(:1@8@”@\)@ BHz Next Pk Right

1

Next Pk Left

'f'.\;|,'-—..('l.1.n-’|{Jr.,._-'J,r-.-‘\'u‘.k"#.*lv'-.-J'U|I-,'v-;'|-.I'-.lJ,‘I'.“I;'H-{LHIl.#-.J'{vu'u'1"»-'u'1y‘_.~—|\‘,-,-""-"?-'1.'-*n‘""*""M,‘-l,1“||,J'-J“?\"""l’l"‘-“-‘J"“.rf-,f'-"“h“*'

Min Search

Pk-Pk Search

Mkr » CF

More
1of 2
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REPORT NO: 03U2102-1 DATE: JULY 312003
EUT: Wi-Fi Cdlular Basestation FCC I1D: P93-51102100

HIGH CH RESTRICTED, AVG (802.11b mode, Vertical)
s Agilent 11:31:31 Jul 21, 2003

pY #Atten 6 dB
Star
2.485300000 GHz

Min Hold

#YBH 18 Hz
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REPORT NO: 03U2102-1 DATE: JULY 312003
EUT: Wi-Fi Cdlular Basestation FCC I1D: P93-51102100

THE DATA OF AC POWER CORD ARE SMILAR COMPARED TO AD/DC ADPATER DATA

ADJACENT RESTRICTED BAND (802.11b) - TESTED WITH AC POWER CORD
VERIFIED ONLY SOME CRITICAL POINTS _ Antenna Vertical Orientation _ Average Measurement

FREQUENCY READING | AVERAGE READING [ LIMIT [ MARGIN
(MH2Z) (dBuV/m) (dBuv/m)|  (dB)
LOW CH 2389 53.40 54 -0.60
HI CH 2500 53.89 54 -0.11
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REPORT NO: 03U2102-1 DATE: JULY 312003
EUT: Wi-Fi Cdlular Basestation FCC I1D: P9J-51102100

HARMONICS AND SPURIOUS EMISSIONS (b MODE, LOW / MIDLE / HIGH CHANNEL)
TESTED WITH AC/DC ADPATER

071103 High Frequency Measarement
Compliance Certificatien Services, Morgan Hill Open Field Site

Test Eagr: VIEN TRAN

Project #: 0302102-1

Comypany: TROPOS NETWOEKS

EUT Dresorip.: WI-FI CULLULAR BASESTATION
EUT M TROPOS 5110

Test Target: FOC15.247

Made Oper: TRANSMITTING

Test Equiptent;

MO0 Harn 1-13GHz Pn.qlu.rl.:mj Spirum Ahslvie Horn > 18GHE | Linir

T 5T a7T1T @Am | | T3 Mireg 544436 | Agdam rmauulvm] [ j | FCC 15208
-

Fiifrm gy Cukles Peak hMeasuramams: Average Moasuraments:
Cam Mi-~in Fid~amp F 020 1 %&% Femohpon Bandekkh | BIH: Bezchriion Basdeadih
151Hz Ve Bardwidih 10H: Valon Bandwisdih

f | Dist | Rend Pk | Road Avg., AF (D Carr HPF| Paak Avg | PkLim AvgLima PlkDlar AvgMar
GHr | feet | dBoV | dBoV | dBim | | dB | dBuVim | dBuV m | dBoVm | dBelim  dJE | dE
LOW CH=I412GH= | | | | | | ! { | | | !
4EM % | 44 | =& | 334 ) 34| OB | L0 | 488 | 30 | w0 | 5ib | 03 | ia |
Ty 9B | 413 | 3hT | BE | & | LB Wb | dmd | 363 | Tab. o B -wa | itd
AN, SR [ 418 | 0 ESS . M8 34 | p 00 N0 | d4D ;319 | A0 . SA0 . oMb oEd ]
TEM | 9B | 424 | 2R L BB L 44 | L PRO ] e L | TR0 M0 L 3R G T |
WO OTHER EMISSI0N FOUND AFTER 3nd HARMONIC |

MID CH = 1437GH: S| W) P | i S I

Ag7y | 9B | 4x@  ¥03 1 334 ] 34 L Bbg_| LD, 456 | 317

| ek | 4xk | R00 | MR | 44 | A6 | 00 | LD kb | NGE |

4874 38 | 414 | IRA | 234 1 34 . 353 | b | RO . 45D} 313 L T L 54l
721 | 9B 417 | 300 | 3B | 44 | B | IR Y T |

NO OTHER EMASSI0N FOUND AFTER 3ed HARMONIC | |~ 7 1 7 i e

HICH=2462CHz ar o i ot Lo A Seiral Ly e L
A$26 | 9B | Az® | BGE  C JAE  LE | JE3 DA - LD | dEE - 321 |
| 9B | 4r4 | xp3 | 350 4.4 | 5 ] |. L | a3 | LT
| B | a4 | ®AT | AR | & | 33 | Op | Wi | _4E3 | 33
73T L 9B | 418 | IRS | MAD | 44, 345 | DO | RD | 46 | 36

1O OTHER ENBSSI0% FOUND AFTER 3rd HARMONIC | I

i Measmement Frequency Amp  Premmp Gain Avglim  Average Field Stremgth Limit
Disi  Distonce to Anbeana D Corr Dhsmance Correct io 3 meters PhLin  Peak Field Sirength Limit
Fend Ambyrer Reading Avg  Average Field Strength & 3 m HAovg Mar Margn vs. Average Limit
AF  Asverna Facter Pese  Calondated Peak Field Strength P Mar Margin v, Peak Liin

CL  CableLoss HFF  High Pass Fiker
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REPORT NO: 03U2102-1 DATE: JULY 312003
EUT: Wi-Fi Cdlular Basestation FCC I1D: P9J-51102100

HARMONICS AND SPURIOUS EMISSIONS (b MODE, LOW / MIDLE / HIGH CHANNEL)
TESTED WITH AC POWER CORD

e High Frequeocy Measerement
Compliance Certification Services, Aorgan Hill Opes Field Site

Test Enzr; VIEN TRAN

Project #: (3U2102-1

Company: TROPOS NETWORKS

EUT Descrip.: WIE-FI CULLULAR BASESTATION
EUT M2 TROPOS £110

Test Target: FCC15.247

Mode Opor: TRANSMITTING

Test Equipment:

1
EMCO Harm 1-180H: Pra-ampkifer 1-36CH: Specorum Anshaer | Horn = 186Hs [ Lt |
[ T73; 50 6717 @m :J [ a3 Mtey 64645 j [ Agilenr E4446.4 Analyzer j | j [ FCC 15.200 j

Peak Measurements: Average dMeasurements:
1 MHz Resabution Banduidth 8 M0z Pesohution Bandwidis
1Hz Video Band=idth BlEz Videa Banduidth

Hi Frequercy Cabies
’Vr-‘;‘&? Ma-3m Fo-ef &l ‘

i ! Disi | Read Pk | Read Ave.! AF ! CL | Amp D Corr HPF| Peak ' Avg | PkLim Avg Lim ! Pk Alar | Ava Aar MNotes
GHz | feet | dBa¥ | JdBeV (dB/m; 4B | 4B | dB | B Vim ARV | BV (dBaVim: dB 0 dB

LOW CH=2412CHz

i B AT e

C- Tk I 7 .
4LA24 1 8B | 4L

i34 34 | A53 | @ | 18 | axa { s | zan | &b |

SO S5 JO G- RO P . IO LT .- - N . 1|
_p 304 ke ] 353 L 00 L0 | M7 3G | Ta0 840 03 | 2,
[ ME | 44 M6 00 10 e 1 s L LR

et U LR e Ll L S Rl St B et TSGR i B Sk IR i e B Pt Pl ol e

EIE I

[ M CH= LN s s e et b s i s e e e e e e
4874 | 9B | 424 | 2.8 (334 34 ) A53 1 oo 10 M5 ! 323 740 | =40 i

T VST TR N N A SR T 0B
4878 9B | ale [ 390 a4 X4 [ 63 (00 00 aas | Al | Tab | gD |

TAIL P B M | 283 T asg T yd ) 346 | oun | 10§ 460 | sl T T T N T . A

ECIEE

o0 OTHER EMIS 5300 FOUND ATTER 3ol HARMOMIL

T N T - VI IO
EE T RV T T R T T
283 Py oo | 1 45 | M.a
30 [ 360 | &4 | 345 | o8 | A0 | 4ES | 359

0 DTHER EMISSION FOUND AFTER 3 BARMONIC [ © 1 1

[ _EaD
B4t
24,0 222
T U T

Eim=i=y |

f Sleanwement Erequency Amp  Preamp Gamn AvgLim  Average Field Strengih Limit
Dist  Distance io Anterma D Comr Distance Coerect to 3 meters Pelim Pedk Field Strengih Lin
Fead Analzer REeading AVE Average Field Srength & 3m Avg Mar Margn vs. Average L
AF  Antenna Factor Peak  Calculoted Peak Field Serength Ple Mar  Margn s, Peak Limit

CL  Cable Loss HFF  High Pass Filter
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REPORT NO: 03U2102-1 DATE: JULY 312003
EUT: Wi-Fi Cdlular Basestation FCC I1D: P93-51102100

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)
TESTED WITH AC/DC ADAPTER

HORIZONTAL

e T
(R-1-r | (]

Leved fdBuYian)

a7
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REPORT NO: 03U2102-1 DATE: JULY 312003
EUT: Wi-Fi Cdlular Basestation FCC I1D: P93-51102100

VERTICAL

57
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REPORT NO: 03U2102-1 DATE: JULY 312003
EUT: Wi-Fi Cdlular Basestation FCC I1D: P93-51102100

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)
TESTED WITH AC POWER CORD

Project #.  g3u2102-1

Report#  03U2102-1 C SITE
FCC. VCCL CISPR. CE. AUSTEL N2 Date& Time: _07/22/03 9:47 AM
UL, CSA, TUV, BSMI, DHHS, NVLAP Test Engr:  VIEN TRAN

561F MONTEREY ROAD, SAN JOSE, CA 95037-9001
PHONE: (408) 463-0885 FAX: (408) 463-0888

Company: _TROPOS NETWORKS
EUT Description: WI-FICELLULAR BASESTATION
Test Configuration : _EUT/AC POWER CORD / ETHERNET CABLE
Type of Test: _ECC CLASS B
Mode of Operation: TXWORSE CASE

<< Main Sheet

Freq. |Readin Pre-amp Level Limit | Margin Height Mark
(MH2) | (dBuV) (dB) |(dBuv/m)l FCC B | (dB) (Meter) | (P/Q/A) |
668.17 | 46.50 27.89 | 43.80 | 46.00 | -2.20 1.00
833.36 | 43.70 27.40 43.42 46.00 | -2.58 1.00
701.24 | 44.30 27.92 42.63 46.00 | -3.37 1.00
100.00 54.10 27.06 40.04 43.50 | -3.47 1.00
643.77 | 43.80 27.85 | 40.32 | 46.00 | -5.68 1.00
369.00 | 47.40 26.89 | 39.00 | 46.00 | -7.00 1.00
6 Worst Data

Page 55 of 68

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A

561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0883
Thisreport shall not be reproduced except in full, without the written approval of CCS. Thisdocument may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the
revision section of the document.



REPORT NO: 03U2102-1 DATE: JULY 312003

EUT: Wi-Fi Cdlular Basestation FCC I1D: P93-51102100
7.9. POWERLINE CONDUCTED EMISSIONS
LIMIT

§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 shdll not exceed the limits in the following table, as measured using a 50 pH/50 ochmsline
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.

Freguency of Emission (MHz) Conducted Limut (dBu'V)
(uasi-peak Average
0.15-0.5 G to 56 56 to 46
0.5-5 56 46
5-30 Gl S0

" 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 data is recorded for both NEUTRAL and HOT lines.

RESULTS

No non-compliance noted:
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REPORT NO: 03U2102-1 DATE: JULY 312003
EUT: Wi-Fi Cdlular Basestation FCC I1D: P93-51102100

6 WORST EMISSIONS

AC/DC ADAPTER
CONDUCTED EMISSIONS DATA (115VAC 60Hz)

Freq. Reading Closs Limit EN A Margin Remark

(MH2z) | PK (dBuV) | QP (dBuV) |AV (dBuV)| (dB) QP AV QP (dB)|AV (dB)] L1/L2
0.16 51.78 -- -- 0.00 79.00 66.00 -27.22 | -14.22 L1
0.20 46.80 -- -- 0.00 79.00 66.00 -32.20 | -19.20 L1
24.40 43.30 -- -- 0.00 73.00 60.00 -29.70 | -16.70 L1
0.15 50.75 -- -- 0.00 79.00 66.00 -28.25 | -15.25 L2
0.20 46.76 -- -- 0.00 79.00 66.00 -32.24 | -19.24 L2
23.02 44,95 -- -- 0.00 73.00 60.00 -28.05 | -15.05 L2
6 Worst Data
TESTED WITH AC/DC ADAPTER

AC POWER CORD
CONDUCTED EMISSIONS DATA (115VAC 60Hz)

Freq. Reading Closs Limit EN A Margin Remark

(MH2z) | PK (dBuV) | QP (dBuV) |AV (dBuV)| (dB) QP AV QP (dB)|AV (dB)] L1/L2
1.95 53.74 -- -- 0.00 73.00 60.00 -19.26 -6.26 L1
23.02 50.86 -- -- 0.00 73.00 60.00 -22.14 -9.14 L1
1.20 46.58 -- -- 0.00 73.00 60.00 -26.42 | -13.42 L1
1.95 47.74 -- -- 0.00 73.00 60.00 -25.26 | -12.26 L2
23.02 46.44 -- -- 0.00 73.00 60.00 -26.56 | -13.56 L2
1.20 43.11 -- -- 0.00 73.00 60.00 -29.89 | -16.89 L2
6 Worst Data
TESTED WITH AC POWER CORD
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REPORT NO: 03U2102-1 DATE: JULY 312003
EUT: Wi-Fi Cdlular Basestation FCC I1D: P93-51102100

LINE 1 AND LINE 2 RESULTS (AC/DC ADPATER)

155 ez EE R LT
Rt

Page 58 of 68

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A

561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0883
Thisreport shall not be reproduced except in full, without the written approval of CCS. Thisdocument may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the
revision section of the document.



REPORT NO: 03U2102-1 DATE: JULY 312003
EUT: Wi-Fi Cdlular Basestation FCC I1D: P93-51102100

LINE 1 AND LINE 2 RESULTS (AC POWER CORD)

1 e e R D
- T
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REPORT NO: 03U2102-1 DATE: JULY 312003
EUT: Wi-Fi Cdlular Basestation FCC I1D: P9J-51102100

8. SETUP PHOTOS

ANTENNA PORT CONDUCTED RF MEASUREMENT SETUP

ANTENNA PORT CONDUCTED PHOTO

-

T
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REPORT NO: 03U2102-1 DATE: JULY 312003
EUT: Wi-Fi Cdlular Basestation FCC I1D: P9J-51102100

RADIATED RF MEASUREMENT SETUP (AC/DC ADAPTER)

RADIATED FRONT PHOTO
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REPORT NO: 03U2102-1 DATE: JULY 312003
EUT: Wi-Fi Cdlular Basestation FCC I1D: P9J-51102100

RADIATED BACK PHOTO
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REPORT NO: 03U2102-1 DATE: JULY 312003
EUT: Wi-Fi Cdlular Basestation FCC I1D: P9J-51102100

RADIATED RF MEASUREMENT SETUP (AC POWER CORD)

RADIATED FRONT PHOTO
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REPORT NO: 03U2102-1 DATE: JULY 312003
EUT: Wi-Fi Cdlular Basestation FCC I1D: P9J-51102100

RADIATED BACK PHOTO
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REPORT NO: 03U2102-1 DATE: JULY 312003
EUT: Wi-Fi Cdlular Basestation FCC I1D: P9J-51102100

POWERLINE CONDUCTED EMISSIONS MEASUREMENT SETUP (AC POWER CORD)

LINE CONDUCTED FRONT PHOTO
Selle - B TR
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EUT: Wi-Fi Cdlular Basestation FCC I1D: P9J-51102100

LINE CONDUCTED BACK PHOTO
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REPORT NO: 03U2102-1 DATE: JULY 312003
EUT: Wi-Fi Cdlular Basestation FCC I1D: P9J-51102100

POWERLINE CONDUCTED EMISSIONS MEASUREMENT SETUP (AC/DC ADAPTER)
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