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Western Multiplex, FCC ID: HZB-U5358-480 Date of Test: Oct. 23 — Nov. 15, 2000

1.0 Summary of Tests

Western Multiplex, MODEL: 27900
FCC ID: HZB-U5358-480

Output power 15.407 (a) Pass

26 dB Bandwidth 15.407 {a) For calculation only

Power Density 15.407 (a) (5) Pass

The ratio of the peak excursion of the 15.407 (a) (6) Pass

modulation envelope to the peak transmit power

Out of Band Antenna Conducted Emission 15407 (b) Pass

Radiated Emission in Restricted Bands 15.205 Pass

AC Conducted Emission 15.207 Pass

Radiated Emission from Digital Part 15.209 Pass

Radiated Emission from Receiver L.O. 15.209 Not Applicable

Radiation Exposure Requirement 1.1310 Pass

Antenna Requirement 15.203 Not Applicable

Test Engineer: Gee 4”7 Date: “/ =E )

Ollie Moyrdfig) '

EMC S1te Manager: :Dﬁw‘éﬂﬂ C%@J"wﬁ‘w’fgf & Date; /7 f/Zg: /50

David Chernomordik

Report # 20029334 1 FCC Part 15.407 Certification
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Western Multiplex, FCC ID: HZB-US358-480  Date of Test: October 23, 2000— November 15, 2000

2.0 General Description

21 Product Description

The EUT Model rNo.: 27900 1s an intentional transmitter used for wireless poin-to-point communications

operating in the frequency ranges: 5.25 - 5.35 GHz and 5.725 - 5.825 GHz.

A pre-production version of the sample was received on October 22, 2000 in good condition.

Overview of the U-NIT 27900 Radio

Spread Spectrum Module

Applicant Western Multiplex Corporation
Trade Name & Model No. 27900

FCC Identifier HZB-15358-480

Use of Product Pomnt-to-pomt fixed wireless interconnect
Mamifactarer & Model of Western Multiplex, Model 27%00

Type of Transmission

QPSK

Rated RF Output (dBm) <23 dBm *(5.25-5.35 GHz)

<18.4dBm * (5.725-5.825 GHz)
Frequency Range (MHz) 5.25-5.35 GHz, 5.725-5.825 GHz
Number of Channel(s) 2

Antenna(s) & Gain, dBi

2" Parabolic Antenna, 28 .4 dBi

Antenna Requirement

] The EUT uses a permanently connected antenna.

] The antenna is affixed to the EUT using a unigue connector which
allows for replacement of a broken antenma, but DOES NOT use a
standard antenna jack or electrical connector.

[x] The EUT requires professional installation (attach supporting

documentation if using this option).

[
[

Manufacturer name & address

Western Muluplex Corporation
1196 Borregas Avenue
Sunnyvale, California 94089

* The output power depends on the gain of the antenna used.

2.2 Related Submittal(s) Grants

None.

Report # 20293341
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23 Test Methodology

Both AC mains line-conducted and radiated emissions measurements were performed according to the procedures
in ANSIC63.4 (1992). Radiated tests were performed at an antenna to EUT distance of 3 meters, unless statsd
otherwise in the ""Data Sheet" of this Application. All other measurements were made in accordance with the
procedures 1 part 2 of CFR 47.

24 Test Facility

The open area test site and conducted measurement facility used to collect the radiated data is site 2. This test
facility and site measurement data have been fully placed on file with the FCC and NVLAP accredited.

(% ]

Report # 20293341 FCC Part 15.407 Certification
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Western Multiplex, FCC ID: HZB-TU5358-480 Date of Test: October 23, 2000— November 15, 2000

30 System Test Configuration

31 Support Equipment and description

1 GW DC Power Supply GPR-6030 8690196
2 Gabnel Electromics Plane-Dual Polarized S8SD2-52 N/A
Antenna

3.2 Block Diagram of Test Setup

2)
0.15m, § 0.15n, S
5m, S A B
EUT *
(1) 1.5m, ¥ Indoor unit EUT
PS . Sm, 8 Outdoor unit

All cables are terminated.
lm, 8

m: Length
S: Shielded
U: Unshislded

Report # 20293341 4 FCC Part 15.407 Certification
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Western Multiplex, FCC ID: HZB-U5358-480 Date of Test: October 23, 2000- November 15, 2000

33 Justification

For emission testing, the Equipment Under Test (EUT) was configured for testing in a typical fashion (as 2
customer would normally use it). During testing, all cables were manipulated to produce worst case emissions.

For radiated emission measurements, the EUT is attached to a cardboard box (if necessary) and placed on the
wooden turntable. If the EUT atftaches to peripherals, they are connected and operational (as typical as possible).
The EUT 1s wired to transmit full power.

The signal is maximized through rotation and placement in the three orthogonal axes. The antenna height and
polarization are vaned during the search for maximum signal level. The antenna height is varied from 1 to 4
meters.

Radiated emissions are taken at three meters unless the signal level is too low for measurement at that distance.
If necessary, a pre-amplifier is used and/or the test is conducted at a closer distance. All readings are extrapolated
back to the equivalent three meter reading using inverse scaling with distance.

34 Software Exercise Program

The EUT exercise program used during radiated and conducted testing was designed to exercise the various
systsm components in a manner similar to a typical use. For emissions testing, the units were setup to transmit
continuously to simplify the measurement methodology. Care was taken to ensure proper power supply voltage
during testing. '
35 Mode of operation during test

100% time ransmitting signal on low and high channels.

3.6 Modifications required for Compliance

The following modifications were installed during compliance testing in order to bring the product into
compliance (Please note that this list does not include changes made specifically by Western Multiplex prior to
compliance testing):

No modifications were made to the EUT by Interiek Testing Services.

3.7 Additions, deviations and exclusions from standards

No additions, deviations or exclusion have been made from standard,

Report # 20293341 5 FCC Part 15.407 Certification
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40 Measurement Results

41 Conducted Output Power at Antenna Terminal
FCC Rule 15.407(a)

Reguirement:

For fixed point-to-point U-NII devices operating in 5.725-5.825 GHz band, the peak transmit power shall not
exceed the lesser of 1 Watt (30 dBm) or 17 dBm-+10Log(B), where B is the 26dB emission bandwidth in MHz
(for antenna gain up to 23 dBi). For devices operating in 5.25-5.35 GHz band, the peak transmit power shall not
exceed the lesser of 250 mW (24 dBm) or 11 dBm + 10Log(B), where B is the 26 dB emission bandwidth in
MHz (for antenna gain up to € dBi).

Procedure:

The antenna port of the EUT was connected to the input of a power meter. Power was read directly from the
meter and cable loss connection was added to the reading to obtain power at the EUT antenna terminal.

Result

Low Channel: 5300 L7 2.3 30.0 27.7
High Channel: 3775 69.0 184 53.0 346
Note:
i The EUT Qutput Power was set to maximum to produce the worse case test result. In real
application, when using an antenna with 28.4 dBi gain, the Output Power will have to be reduced by
2, &f;:f a higher gain antenna is used, the Output Power will be reduced further.

Report # 20293341 6 FCC Part 15.407 Certification
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Western Multiplex, FCC ID: HZB-U5358-480 Date of Test: October 23, 2000- November 15, 2000

42 26 dB Bandwidth
FCC Rule 15.407(a) (for calculation only)

The antenna port of the EUT was connected to the input of a spectrum analyzer. Anaivzer Res BW was set to
100kHz. For each RF output channel investigated, the spectrum analyzer center frequency was set to the channel
carrier. A PEAK output reading was taken, a DISPLAY line was drawn 26 dB lower than PEAK ievel. The 26
dB bandwidth was determined from where the channel output spectrum intersected the display line.

5300 86.3

5775 ' 80.4

Refer to the following plots for 26 dB bandwidth;

Plot 1a: Low Channel 26 dB Bandwidth
Plot 1b: High Channel 26 dB Bandwidth

Report # 20293341 7 FCC Part 15.407 Certification
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Intertek Testing Services 1365 Adams Court, Menlo Park, CA
Western Mulkiplex, FCC ID: BEZB-U5358-480 Date of Test: October 23, 2000- November 15, 2000

4.5 Out-of-Band Conducted Emissions
FCC Rule 15.407(b)

Regquirement:

For transmitters operating in the 5.25-5.35 GHz band: all emissions outside of the 5.15-5.35 GHz band shall not
exceed an EIRP of ~27 dBm/MHz. Devices operating in the 5.25-5.35 GHz band that generate emissions in the
5.15-5.25 GHz band must meet all applicable technical requirements for operation in the 5.15-5.25 GHz band
(including indoor use) or alienatively meet an out-of-band emission EIRP limit of -27 dBm/MHz in the 5.15-
5.25 GHz band.

For transmitters operating in the 5.725-5.825 GHz band: all emissions within the frequency range from the band
edge to 10 MHz above or below the band edge shall not exceed an EIRP of -17 dBm/MHz; for frequencies 10
MHz or greater above or below the band edge, emissions shall not exceed and EIRP of -27 dBm/MHz.

The emission measurements shall be performed using a minimum resolution bandwidth of 1 MHz. A lower
resolution bandwidth may be emploved near the band edge, when necessary, provided the measured energy is
integrated to show the total power over 1 MHz.

Procedure:

Spcétrum Analyzer was connected to the output of the EUT. For measurements above 1 GHz, the Resolution
Bandwidth was set to | MHz; for measurements below 1 GHz, the Resolution Bandwidth was set 100 kHz, and
the Video Bandwidth was set to 30 kHz. Several plots were made in the frequency range from 5715 to 5835
MHz.

In addition, plots were made in the frequency range from 1 MHz to 40 GHz.

Result:

Refer to the following plots and data tables (on the next page) for out-of-band conducted emissions data:

Plot 4.al —4.a10: Low Channel Emissions
Plot 4.b] — 4 b10: High Channe! Emissions

The antenna used for this application has the gain equals 28.4 dB4, therefore the EUT pass the test with a margin
of 3.2 dB without reducing the output power.

Report # 20293341 10 FCC Part 15.407 Certification
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Intertek Testing Services ~ 1265Adams Cours Menlo Park CA S
Western Multiplex, FCC ID; HZB-UU5358-480  Date of Test: October 23, 2000 November 15, 2000

dB B
5150 -67.8 -27.0 40.8
5300 MHz from plot 4.a5
5350 -59.3 -27.0 32.3

from plot 4.a7

5715 -58.6 -27.0 31.6

from plot 4.b4
5725 570 170 400

5775 MHz from plot 4.b5
5825 -56.2 -17.0 392

from plot 3.b6
5835 -38.6 270 | 316

\ from piot 3.b7

* Maximum antenna gain without reducing the Output Power.

Report # 20293341 11 FCC Part 15.407 Ceriification
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In re Iﬁrek TeSring Services 13635 Adams Court, Menlo Park, CA 94025

Western Multiplex, FCC ID: HZB-U5358-480 Date of Test: October 23, 2000— November 15, 2060

43 Power Density
FCC Rule 15.407(a)(3)

Requirement:

For fixed point-to-point U-NII devices operating in 5.725-5.825 GHz band the peak power spectral density shall
not exceed 17 dBm in any 1 MHz band (for antenna gain up to 23 dBi).

For devices operating in 5.25-5.35 GHz band peak power spectral density shall not exceed 11 dBm in any 1 MHz
band (for antenna gain up to 6 dBi).

Procedure;

Antenna output of the EUT was coupled directly to spectrum analyzer; if an extemal attenuator and/or cable was
used, these losses are compensated for with the analvzer OFFSET function.

The spectrum analyzer Resolution Bandwidth was set to 1 MHz and Video Bandwidth was set to 7 MHz. The
START and STOP frequencies were set to the band edges of the maximum output passband. The spectrum
analyzer was set 1o video average, 100 sweeps were used. Maximum peak-power spectral density reading was
recorded.

Resnlt:

5300 -10.8 17.0 27.8

5775 23 40.0 377

Refer to the following plots for power density data:

Plot 2a: Low Channel Power Density
Plot 2b: High Channel] Power Density

Note:
L As it is written in section 4.1, the Output Power should be reduced by 0.7 dB io meet the
EIRP requirement with antenna gain 28 4 dBi. In this case, the Power Density will reduce on
the same scale, so it will be in compliance with EIRP Power Density Limit.
2. When a higher gain antenna is used, the Cutput Power will be reduced further and, as a
resull, further down the Power Density.

Report # 20293341 8 FCC Part 15.407 Certification
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]]’Z ferte k Te Stin o Se rvices 1365 Adams Court, Menlo Park, CA 94025
Western Multiplex, FCC ID: HZB-US358-480 Date of Test: October 23, 2000- November 15, 2000

44 The ratio of the peak excursion of the modulation envelope to the peak power
FCC Rule 15.407(a)(6)

Reguirgment:

The ratio of the peak excursion of the modulation envelope to the peak transmit power shall not exceed 13
dB.

Procedure:

Spectrum Analyzer was connected to the output of the EUT. The Resolution Bandwidth was set to 1 MHz. Two
plots were made in each band: with the Video Bandwidth set to 7 MHz and with the Video Bandwidth set to 30
kHz. The difference between spectrum analyzer readings indicates the

ratio of the peak excursion of the modulation envelope to the peak transmit power.

Test Result:

See attached plots 3.al, 3.a2 and 3.b1, 3.b2. for the ratio of the peak excursion of the modulation envelope to
the peak power. The maximum Ratio 15 7.0 dB

Report # 20293341 g FCC Part 15.407 Certification
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Western Multiplex, FCC ID: HZB-U5358-480 Date of Test: October 23, 2000- November 15, 2000

4.6 Transmitter Radiated Emissions in Restricted Bands
FCC Rule 15.205

Radiated emission measurements were performed from 30 MHz to 40,000 MHz Spectrum Analyzer Resolution
Bandwidth is 100 kHz or greater for frequencies 30 MHz to 1000 MHz, 1 MHz - for frequencies above 1000
MHz.

The EUT 15 placed on the wooden turntable. If the EUT attaches to peripherals, they are connected and
operational {as typical as possible). During testing, all cables were manipulated to produce worst case emissions.
The signal is maximized through rotation. The antenna height and polarization are varied during the search for
maximum signal level. The antenna height is varied from 1 to 4 meters,

Radiated emissions are taken at three meters unless the signal level is too low for measurement at that distance.
If necessary, a pre-ampiifier is used and/or the test is conductzd at a closer distance. All readings are extrapolated
back to the equivalent thres meter reading wsing inverse scaling with distance.

Data is inchuded of the worst case configuration (the configuration which resulted in the highest emission levels).
A sample calculation, configuration photographs and data tables of the emissions are inciuded. Al
measurements were performed with peak detection unless otherwise specified.

Configuration Photograph

Report # 20293341 12 FCC Part 15.407 Certification



]nterl‘ek TeSring Se;nvices 1365 Adams Court, Menlo Park, CA 94025
Western Multiplex, FCC ID: HZB-US358-480 Date of Test: October 23, 2000 November 15, 2000

Test Result

The data on the following pages list the significant emission frequencies, the limit and the margin of comphance.

Report # 20293341 i3 FCC Part 15.407 Certification



JUINY Intertek Testing Services

Radiated Emissions i
Test Data ’
Company: Western Multiplex Corporation Model #
EUT: Tsunami UNNI| 4805Hz Radio SN #:
Project #: J20028334 |Test Date: Noveber 1, 2000
Test Mode: Tx @ 5.3 GHz |Engineer. Xi-Ming Y.

| 1.08E+4 | 37.0 | Peak |14 10 Vv 388 | 395 | 7.0 | 00 | 443 740D -20.7|
T {0BE+4 | 27.0 | Ave. |14 10 V 39.8 395 70 | 00 | 343 , 540  -19.7
150E+4 | 37.9 | Peak 141 10 v 422 384 | 87 0.0 | 505 | 740  -23.5
159E+4 | 28.0 | Ave. 14| 10 V 42.3 38.4 8.7 0.0 | 406 | 540 -13.4
2 105E+4 | 37.0 | Peak |21 13 V 40.5 23.3 20 95 465 | 740 275
T 212E+4 | 27.0 | Ave. |21 13 V 40.3 23.3 20 95 365 | 540  -17.5
T 38E+4 | 45.0 | Peak |22 13 H 435 2595 | o8 95 558 | 740 |-1B.1
3.18E+4 | 359 | Ave. |22| 13 H 435 255 2.8 85 | 468 | 540 | -7.2

\ \ . —

) D.C.F.:Distance Correction Factor |
)y Insert. Loss (dB) = Cable A + Cable B + Cabla C .
iic) Net (dB) = Reading + Antenna Factor - Pre-amp + Insert. Loss. - Transducer Loss - Duty Relaxation {transmitter
only). |
d) N)egative signs (-] in Margin column signify levels below the limits. |
e) All other emissions nct reported are below the equipment noise Roar which is at least 20 dB beiow the limits.

f} Frequency above 18 GHz was made at 1m distance

|



Intertek Testing Services

Radiated Emissions

Test Data 1
‘Company:  Western Muitiplex Corparation Model #:
'‘EUT: Tsunami LUNNI 480GHz Radio S/N #:
Project #: J200208334 Test Date: hioveber 1, 2000
Test Mode: Tx @ 5775 GHz Engineer: Xi-Ming Y.

1.16E+4 38.0 Peak 14| 10 V 41.2 38.7 7.3 0.0 | 46.8 740 |-27.2
1.16E+4 27.6 Ave. 141 10 vV 41.2 8.7 7.3 0.0 - 364 540 !|-1786
2.31E+4 27.5 Peak 213 13 V 40.4 23.3 22 '-35 373 ° 740 -36.7
2.31E+4 273 Ave. 121 13 V 404 233 2.2 -9.5 | 371 54.0 1-16.9

a) D.C.F..Distance Correction Factor

b} Insert. Loss (dB) = Cable A + Cable B + Cable C.

c) Net [dB] = Reading ~ Antenna Factor - Pre-amp + Insert. Loss. - Transducer Loss - Duty Relaxation (transmitter
only}.

d) %sgative signs {-) in Margin column signify levels below the limits.

) All other emissions not reported are beiow the eguipment noise floor which is at least 20 ¢B below tne lirnits.

f) Frequency above 18 GHz was made at 1m distance ?

]




Intertek Testin o Services 1365 Adams Court, Menlo Park, CA 94625

Western Multiplex, FCC ID: HZB-U5358-480 Date of Test: October 23, 2000— November 13, 2000

4.7 AC Line Conducted Emission
FCC Rule 15.207

See FCC Part 15 Subpart B Emission Test Report number: 20533091

Report # 20293341 14 FCC Part 15.407 Certification



Intertek Testlng Serv;ces 1365 Adams Court, Menlo Park, CA 94025
Western Multiplex, FCC 1D: HZB-U5358-480  Date of Test: October 23, 2000~ November 15, 2000

4.8 Radiated Emissions from Digital Section
FCC Rule 15.109

Sec FCC Part 15 Subpart B Emission Test Report number: 20533091

Report # 20293341 15 FCC Part 15.407 Certification



Inl"e rrek TeSrlng Selp-\)l ceS 1365 Adams Court, Menlo Park, CA 94623
Western Muitiplex, FCCID: HZB-U5358-480  Date of Test: October 23, 2000— November 15, 2000

49 Radiated Emissions from Receiver Section
- FCC Ref: 15.109, 15.111

Not required - EUT operation above 960 MHz only

Report # 20293341 16 FCC Part 15.407 Certification



- . - d‘ I 4
Intertek Testing Services — 1363Adams Court Menlo Park, CA 94025
Western Multiplex, FCC ID: HZB-US358-480 Date of Test; October 23, 2000- November 15, 2000

4,10 Transmitter Duty Cycle Calculation / Measurements
FCC Rule 15.35(b), (c)

The EUT antenna output port was connected to the input of the spectrum analyzer. The analvzer center frequency
was set to EUT RF channel carrier. The SWEEP function on the analyzer was set to ZERQ SPAN. The
transmitter ON time was determined from the resultant time-amplitude display:

Duty cycle = Maximum ON time in 100 msec/100

Duty cycle corrsction, dB = 20 * log (DC)

See attached spectrum analyzer chart(s) for transmitter timing

See transmutter timing diagram provided by manufacturer

X | Not applicable.

Report # 20293341 17 FCC Part 15.407 Certification



I]’Z te rtek Te Stin g S ervices 1365 Adams Court, Menlo Park, CA 94025
Western Multiplex, FCC ID: HZB-U15358-480 Date of Test: October 23, 2000 November 15, 2000

40 List of Test Equipment
Equipment Manufacturer Model Serial # Cal Int. | Cal. Due | Used

Biconical Antenna EMCOC 3104 3789 12 4/10/01 X
Log Periodic Antenna EMCO EMLPA-25 11078 12 4/10/01 X
Double-ridged Hom Antenna | EMCO 3115 9107-3712 12 625001 X
Hormn Antenna EMCO 3160-9 N/A # # X
Pre-amplifier ComPower CPPA-102 1236 12 42801 X
Pre-amplifier CDI! P1000 NiA 12 10/14/00 X
Pre-amplifier Avantek AFT18855 8723H705 12 10/14/00 X
Pre-amplifier CTT ACO/H400 47526 12 10/14/00 X
Spectrum Analyzer Hewlett Packard | HP B56¢B 2416A00317 & 2/03/01 X
w/8650 QP Adapter 2521AD1021

Spectrum Analyzer Tektronix 2784 B3020108 12 8/4/01 X
Peak Power Meter Bewlett Packard | 8900D 3607000673 12 73101 X
Peak Power Sensor Hewlett Packard | 84811A 3318A05091 | 12 1271/9¢ | X

# Calibration is not required
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