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1.0 Certification of Compliance

Description: Access Link
The EUT consists of the following:
Access Link 1 x DS1 Terminal unit (TU)
RG-8 Type N coaxial cable TU to antenna jumper
California Amplifier 21dBi QLP Parabolic Antenna P/N 130093
California Amplifier 24dBi QLP Parabolic Antenna P/N 130094

Gabriel 26 dBi Grid Parabolic Antenna P/N GHF4-23A
Gabriel 21 dBi Solid Parabolic Antenna P/N RFF2-23BSE
Gabriel 17 dBi Panel Antenna P/N SSFP23-17
Cushcraft 7 dBi Panel Antenna P/N S2307
Andrew 24 dBi Grid Parabolic Antenna P/N KPR3F-23
COMSAT RSI 21 dBi Solid Parabolic Antenna P/N P-24A24N-1

Model Number: 1xDS12.4GHz

Serial Number: 00001

Applicant: Mutlipoint Networks

Type of Test: FCC-15, Class B (Certification) part 15.247;

Date of Test: April 14, 15 and 18, 1998

Tested By: Suresh Kondapalli

The above equipment was tested by Electronic Compliance Laboratories, Inc. and found to be
in compliance with the requirements set forth in the FCC Rules and Regulations, Part 15,
Subpart C (15.203, 15.205, 15.207, 15.209, 15.247). The equipment, in the configuration
described in this report, shows that the maximum emission levels emanating from this
equipment are within the compliance requirements.

Chris Byleckie Date
Technical Director
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2.0 General Information

Applicant:

Contact Person:
Equipment Under Test:
Model Number:

Serial Number:

FCC ID#:

Report Number:

Date of Test:
Manufacturer:

Type of Test:

Frequency Range:

Pass/Fail: Passed

15.209 Radiated Emissions:
The Access Link meet all the requirements for Part 15.209 Class A limit. See

Mutlipoint Networks

19 Davis Drive.

Belmont, CA 94002-3001
Bob Czerwinski

Access Link
1xDS12.4GHz

00001
WEGWAL2-4S51-01
A801005

April 14,15 and 18, 1998
Mutlipoint Networks

FCC part 15, Subpart C, (15.203, 15.205, 15.209, 15.247), Class

A Digital Device.

30 MHz to 1000 MHz - Radiated Emissions, Class A
2400 MHz to 2483.5 MHz - part 15.247
Up to the 10th harmonic of the fundamental (24.835 GHz) part

15.35(a)

Summary

Appendix D for Data Sheet and plots.

15.247 Operation within the 2400 - 2483.5 MHz band:

The Access Link met all the requirements for 15.247. See attached data and plots in

Appendix A and Appendix B.
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3.0 Test Facility

Name:
Location:

Site Filing:

Types of Sites:

NVLAP Code:

Electronic Compliance Laboratories

1249 Birchwood Drive

Sunnyvale, CA 94089

A site description is on file at the Federal Communications Commission
P.O. Box 429

Columbia, MD 21045

Open Field Radiated and Indoor (Screen Room).
Line Conducted: All sites are constructed and calibrated to meet
ANSI C63.4-1994 requirements.
Test facility is recognized by the National Voluntary Laboratory
Accreditation Program for satisfactory compliance with criteria

established in Title 15, Part 285 Code of Federal Regulations.

20089 effective through: March 31, 1998

4.0 Test Equipment

The following list contains equipment used at EC Laboratories, Inc. for compliance
testing. The equipment conforms to the American National Standard Specifications for
Electromagnetic Interference and Field Strength Instrumentation from 10 kHz to 1000

MHz.
Description Manufacturer S/IN Model No. Cal. Due Date
EMI Receiver HP 3325A00137 8456A 5/3/98
Pre-amp HP 313A06829 8447F 5/10/98
Pre-amp HP 3008A00527 84498 4/5/99
LISN EM 2532 ANS-25/2 6/12/98
Spectrum Analyzer HP 3137A01183 8563A 5/22/98
Plotter HP 2644V00365 7470A N/A
Power Meter HP 2342A07307 435B 4/4/99
Power Sensor HP N/A 8482A 4/12/99
Biconical Antenna EM 677 EM-6912 3/3/99
Log-Periodic Antenna EM 858 EM-6950 4/18/99
Horn Antenna EM 6231 RGA-60 6/6/98
1.2 - 4GHz Filter FSY 001 HM1160-11SS 3/25/99
4 - 10 GHz Filter FSY 001 HM2950-15SS 3/25/99
10 - 18 GHz Filter FSY 001 HP8601-7SS 3/25/99

HP = Hewlett Packard
EM = Electro Metrics

The antenna used at the time the data was taken is indicated on each data page. The
antenna height and polarization are also noted on the data pages.

The calibration of the measuring instruments, including any accessories that may effect
such calibration, are checked frequently to assure their accuracy. Adjustments are

made and correction factors applied in accordance with instructions contained in the
manual for the measuring instrument.

A801005.D0C




5.0

6.0

of

Data Reporting Format

The measurement results are expressed in accordance with FCC Part-15,
Subpart B Class B limits, where applicable, are presented in tabular or graphical form.

Detector Functions

On any frequency or frequencies below or equal to 1000 MHz, the limits shown below
are based on measuring equipment employing a CISPR quasi-peak detector function
and related measurement bandwidths.

On any frequency or frequencies above 1000 MHz, the radiated limits shown below are
based on the use of measuring equipment employing an average detector function.

EC Laboratories uses the Peak detection mode for normal testing and initial screening
the Access Link. The Peak detection mode will produce a measurement value that is
always greater than, or equal to, the quasi-peak or average detection mode.

Whenever the measurement value is 6 dB below the applicable limit or greater, the
appropriate  detector function will be employed and recorded.

7.0 Frequency Range of Investigation
The spectrum was investigated up to the frequency specified in the following table
according to the highest clock frequency generated in the device.
Highest Frequency Used (Clock) Upper Limit of Range Measured
Below 1.705 MHz 30 MHz
1.705 to 108 MHz 1000 MHz
108 to 500 MHz 2000 MHz
500 to 1000 MHz 5000 MHz
Above 1000 MHz 5th Harmonic or 40 GHz

(Whichever is Lower)

A801005.D0C 6



8.0 FCC Class Types

Class A Digital Device

A digital device that is marketed for use in a commercial, industrial or business environment,
exclusive of a device which is marketed for use by the general public or is intended to be used
in the home.

Class B Digital Device

A digital device that is marketed for use in a residential environment notwithstanding use in a
commercial, business and industrial environments. Examples of such devices include, but are
not limited to, personal computers, calculators, and similar electronic devices that are marketed
for use by the general public.

Note: The responsible party may also qualify a device intended to be marketed in a
commercial, business or industrial environment as a Class B device, and in fact is encouraged
to do so, provided the device complies with the technical specifications for a Class B digital
device. In the event that a particular type of device has been found to repeatedly cause
harmful interference to radio communications, the Commission may classify such a devices a
Class B digital device, regardless of its intended use.

(Code of Federal Regulations, 47, Part 15, Subpart A, Sect. H&I)

(CFR 47, Parts 0 TO 19, Revised as of October 1,1990)
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9.0 FCC Limits
9.1 Conducted Emission Limits
For a digital device that is designed to be connected to the public utility (AC) power line,
the radio frequency voltage that is conducted back into the AC power line on any
frequency or frequencies within the band 450 kHz to 30 MHz shall not exceed the limits
in the following table for the appropriate class. Compliance shall be based on the
measurement of the Radio Frequency voltage between each power line and ground at
the power terminals. The lower limit applies at the band edges.
Frequency Class A Limit Class A Limit Class B Limit Class B Limit
(MH2z) (\%) (dBpv) (\%) (dBpv)
0.45to 1.705 1000 60.0 250 48.0
1.705 to 30.0 3000 69.5 250 48.0
9.2 Radiated Emission Limits
The field strength of radiated emissions for a Class A Digital Device, when measured at
a distance of 10 meters, shall not exceed the limits given in the table below. The lower
limit applies at the band edge.
The field strength of radiated emissions for a Class B Digital Device, when measured at
a distance of 3 meters, shall not exceed the limits given in the table below. The lower
limit applies at the band edge.
Frequency Class A Class A Class A Class A Class B Class B
(MHz) (3m) Limit || (3m) Limit | (10m) Limit || (10m) Limit (3m) (3m)
(LV/m) (dBpv/m) (LV/m) (dBpVv/m) Limit Limit
(uv/m) | (dBuv/m)
30-88 300 49.6 90 39.1 100 40.0
88-216 500 54.0 150 43.5 150 43.5
216-960 700 56.0 210 46.4 200 46.0
Above 960 1000 60.0 300 49.5 500 54.0
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10.0 Test Methods

10.1

10.2

Line Conducted Emissions Test Procedure

EUT and any other equipment and cables were placed on a wood table one meter
above a ground screen.

The EUT's Input Power line cord was connected to a Line Impedance Stabilization
Network (LISN) under the table.

All other (Non-EUT) equipment received power from a separate AC Power Source.
The LISN assembly has two monitoring points: Line 1 (AC-Hot) and Line 2 (AC-
Neutral). Each monitoring point was scanned by the measuring equipment (the other
point was terminated in 50 ohms) over the frequency range of 450 kHz to 30 MHz for
conducted emissions.

When an emission is found, the following takes place:

a. The emission levels are maximized by equipment/cable placement.

b. Frequency and emission level data are entered into computer in dBm.

C. The monitoring point (Line 1 or 2) is entered into the computer.

d. The computer converts dBm to micro volts and uses a look-up table to find

cable losses (in dB) at that frequency, calculates a corrected emission level, and
compares the corrected emission level to the appropriate limit. The data is then
printed out in tabular form.

An example of the printout and definitions follows below.

Line Conducted Emissions Test Example

Site FCC Limit EUT Level (L1)
Freq. Reading A B A B
(MHz) (dBuV) (dBuV) (dB)
1.85 -57 69.5 48.0 -4.5 +17
Freq. = Frequency of emission in MHz
Reading dBpVvV = Reading at Spectrum Analyzer (Uncorrected)

FCC Limit A/B = Conducted Emission level limit in dBuV
EUT Level A* = Emission relative to the FCC Class A Limit
EUT Level B* = Emission relative to the FCC Class B Limit

Note =L1is AC-Hot, L2 is AC-Neutral
QP is a Quasi-Peak value
AV is an average value

*A negative value indicates that the emission is below (or meets) the limit and a positive
value indicates that the emission is above (or exceeds) the limit.

A801005.D0C 9



10.3

wn
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10.4

Radiated Emissions Test Procedure

EUT and any other equipment and cables used with the EUT were placed on a wood

table one-meter above a ground screen.

The EUT receives the normal AC Power at the base of the table.

All equipment and cables are placed in a manner which tends to maximize their

emission characteristics in a typical application.

The table was rotated 360 degrees to determine the maximum radial emissions.

The antenna was varied in height between 1 meter and 4 meters above the ground

plane to determine the maximum emissions. Various antennas are used during the test

in both the vertical and horizontal polarization.

The Spectrum Analyzer is scanned from 30 MHz to 1000 MHz for emissions. The

applicable spectrum analyzer settings are:

a. Resolution Bandwidth = 100 kHz,

b. Normal Detector Mode = Peak (The Quasi-Peak is used when the emissions are
near, or over the limit).

When an emission is found and maximized, the following actions are performed:

a. The emission frequency is entered into the computer.

b. The emission level is read from the spectrum analyzer in dBm and entered into
the computer.

C. The antenna polarization is entered into the computer.

d. The computer converts the level in dBm to dBnV and uses lookup tables to

determine the coax cable loss, antenna factor, and pre-amp gain. A site
correction factor is calculated for that particular frequency, and the data is
printed out in tabular form.

Radiated Test Example

Site FCC Limit EUT Level (QP)
Freq. Reading A B A B
(MHz) (dBpv) (dBpv) (dB)
65.4 -58 39.1 40.0 -4.6 -5.5
Freq. = Frequency of emission in MHz.
Reading dBpVvV = Reading at Spectrum Analyzer (Uncorrected)

FCC Limit A/B = Limit in dBuV as stated in Part-15, Subpart B
EUT Level A* = Emission level relative to the FCC Class A limit
EUT Level B* =Emission level relative to the FCC Class B limit.

Note = V/H is the antenna polarization (Vertical or Horizontal)
PK indicates a Peak Value
QP indicates the Quasi-Peak value.

*A negative value indicates that the emission is below (or meets) the limit and a positive
value indicates that the emission is above (or exceeds) the limit.

A801005.D0C 10



11.0 Labeling Requirements
Product Label:

A Class A Digital Device subject to Certification by the FCC shall bear the following
statement in a conspicuous location on the device.

(Name of Grantee)
FCC ID:

This device complies with Part 15 of the FCC
Rules. Operation is subject to the following
two conditions: (1) This device may not cause
harmful interference, and (2) this device must
accept any interference received, including
interference that may cause undesired operation.

The label is to be located in a "conspicuous location”. This is any location readily
visible to the user of the device without the use of tools.

The label is to be permanently attached to the equipment in such a manner that the
label can normally be expected to remain fastened and legible during the equipment's
expected useful life.

Where the device is constructed in two or more sections connected by wires and
marketed together, the statement specified in this section is required to be affixed only
to the main control unit.

When the device is so small or for such use that it is not practicable to place the

statement specified above on it, this required information shall be placed in a prominent

location in the instruction manual or pamphlet supplied to the user or, alternatively,
shall be placed on the container in which the device is marketed. However, the FCC
identifier must be displayed on the device.

Users Manual Statement:

For a Class A digital device or peripheral, the instructions furnished the user shall
include the following or similar statement, placed in a prominent location in the user's
operation manual.

NOTE: This equipment has been tested and found to comply with the limits for
Class A digital device, pursuant to Part 15 of the FCC Rules. These limits are
designed to provide reasonable protection against harmful interference when the
equipment is operated in a commercial environment. This equipment generates,
uses, and can radiate radio frequency energy and, if not installed and used in
accordance with the instructions, may cause harmful interference to radio
communications. Operation of this equipment in a residential area is likely to cause
harmful interference in which case the user will be required to correct the interference
at his own expense:

Sample Label Drawing and Label location drawing are in Appendix E.

A801005.D0C 11



12.0 Summary of Measurements

Summary of Measurements for a Spread-Spectrum System, 2400-2483.5 MHz

CFER Title 47, Part 15.247

Manufacturer: Mutlipoint Networks
19 Davis Drive.
Belmont, CA 94002-3001
Contact: Bob Czerwinski
FCC ID: WEGWAL2-4S1-01
Test Report Number: A801005

The Wireless Access Link provides the capability to send and receive voice, data, and video
via a direct sequence spread spectrum (DSSS) radio operating in the 2400 - 2483.5 MHz ISM
band.

15.247 for Direct Sequence Systems

15.247 (a) (2) 6 dB Bandwidth

The Access Link card uses 2 channels, 2417 and 2466.5 MHz. The minimum 6 dB bandwidth
of each channel is at least 500 kHz. Plots labeled “Bandwidth” are shown in Appendix A.

A801005.D0C 12



15.247 (b) Maximum Peak Output Power

The Access Link was placed in continuous transmit mode and tested at 2417 and 2466.5 MHz.
Table 1 shows the maximum peak power of the transmitter at these three frequencies,
respectively. The highest level (at 2466.5 MHz) is at +18.86 dBm, or 76.9milliwatts. Maximum
permitted is 1.0 watts, or +30 dBm. The Access Link output was connected to a Spectrum
Analyzer through a 30dB pad.

Frequency, MHz | Reading, dBm | Pad & Cable Corrected Reading,
Loss, dB dBm / mwW

2417.0 -2.50 20.4 17.90 dBm /61.6 mW

2466.5 -1.50 20.4 18.86 dBm / 76.9 mW

Table 1. Summary of Access Link Output Power(Conducted)

The Access Link was tested with 8 different antennas. The maximum EIRP ( Equivalent
Isotropically Radiated Power) for each antenna is :

California Amplifier 21dBi QLP Parabolic Antenna
Power = 18.86 dBm (peak reading) + 21 dBi ( ant. gain) = +39.86 dBm / 9.68 W EIRP

California Amplifier 24dBi QLP Parabolic Antenna
Power = 18.86 dBm (peak reading) + 24 dBi ( ant. gain) = +42.86 dBm / 19.3 W EIRP

Gabriel 26 dBi Grid Parabolic Antenna
Power = 18.86 dBm (peak reading) + 26 dBi ( ant. gain) = +44.86 dBm / 30.6 W EIRP

Gabriel 21 dBi Solid Parabolic Antenna
Power = 18.86 dBm (peak reading) + 21 dBi ( ant. gain) = +39.86 dBm / 9.68 W EIRP

Gabriel 17 dBi Panel Antenna
Power = 18.86 dBm (peak reading) + 17 dBi ( ant. gain) = +35.86 dBm / 3.85 W EIRP

Cushcraft 7 dBi Panel Antenna
Power = 18.86 dBm (peak reading) + 7 dBi ( ant. gain) = +25.86 dBm / 385 mW EIRP

Andrew 24 dBi Grid Parabolic Antenna
Power = 18.86 dBm (peak reading) + 24 dBi ( ant. gain) = +42.86 dBm / 19.3 W EIRP

COMSAT RSI 21 dBi Solid Parabolic Antenna
Power = 18.86 dBm (peak reading) + 21 dBi ( ant. gain) = +39.86 dBm / 9.68 W EIRP

Manufacturers antenna drawings are in Appendix F.

A801005.D0C 13



15.247 (c) Out Of Band Emissions (Not Falling within Restricted Bands)

The Access Link was placed in transmit mode at the low (2417 MHz) and the high (2466.5
MHz) channels. The spectrum analyzer was placed in the MAX HOLD mode. Out of Band
emissions were investigated and found to be better than 20 dB (in power) below the highest in-
band emission. In addition, out of band emissions (radiated) were below the limits specified in
15.209. See Plots in Appendix A.

Plot Title Frequency Range of Plot, Purpose of Plot
MHz
Out Of Band Emissions 2400 - 2440 Show Emissions are down
Lower Edge by 20 dB
Out Of band Emissions 2440 - 2483.5 Show Emissions are down
Upper Edge by 20 dB
Out Of band Emissions 0-1000 Show Emissions are down
2417 MHz 1000 - 2750 by 20 dB
2750 - 26,500
Out Of band Emissions 0-1000 Show Emissions are down
2466.5 MHz 1000 - 2750 by 20 dB
2750 - 26,500

15.247 (d). Transmitted Power Density

The Access Link exhibits a transmitted power density of less than +8 dBm in any 3 kHz
bandwidth over any one second interval. This test was performed in accordance with the
guidelines set forth in “Guidance on Measurements for Direct Sequence Spread Spectrum
Systems”, as published by Federal Communication, Authorization and Evaluation Division.

Please refer to a copy of this document in Appendix J.

The Access Link was connected to the Spectrum Analyzer via a short length of test cable (4
inches RG214). The detector in the Spectrum Analyzer was set to Peak mode, the resolution
and video bandwidths were set to 3 kHz, and the sweep time was set per the following relation:
Sweep Time (seconds) = Spectrum Analyzer Span in Hertz
Resolution Bandwidth, Hertz
For this case, We have a sweep time of 250kHz/3kHZ = 83.3 seconds. Note that the peak
level of the Access Link’s Spectral Mask was selected prior to reducing the span to 250 kHz. In
this manner, the maximum level was observed and selected for this test. Table 2 below
summarizes the results, Plots labeled “Spectral Power Density” are in Appendix A.

Frequency, MHz Reading dBm
2417.0 8.00
2466.5.0 7.00

note; FCC LIMIT< than + 8 dBm
Table 2. Summary of Spectral Power Density measurements for the Access Link

A801005.D0C 14



15.247 (e) Processing Gain

The Minimum Processing Gain (PG) for the Access Link unit is greater than 12 dB.

This meets the minimum requirements of 10.0 dB. Please refer to Appendix A for additional
measurements on Processing Gain performed by Proxim involving the comparison of signal to
noise ratios at the receiver output, with and without the system spreading code turned on. See
Appendix K.

15.209 RADIATED EMISSIONS

The attached table shows that the Class A radiated limits from 30 - 1000 MHz are not
exceeded by the Access Link. The Access Link was operating normally with a combination of
transmission and reception. The Access Link was placed near one edge of a wooden table
resting on a turntable. The wooden table was approximately 1 meter above the groundplane of
the 3 meter test site. The search antennas were located at 3 meters. Measurements were
made in accordance with ANSI C63.4-1994. Test Data is in Appendix C.

15.207 AC LINE CONDUCTED EMISSIONS

The Access Link RF line conducted levels for emissions in the 0.45 - 30 MHz band must not
exceed 250 nV when measured with a LISN. Attached graphs and tabular data show that
emissions are below the 250 nV (48 dBnV) maximum allowed level. Test Data is in Appendix

D.

15.205 Restricted Bands - Emissions Within Restricted Bands

The Access Link was placed on a wooden table resting on a turntable. The wooden table was
approximately 1 meter above the ground plane of the 3 meter portion of the 10 meter OATS
test site.

The search antenna was located 3 meters from the Access Link. With the Access Link in the
TRANSMIT mode and transmitting continuously, with the spectrum analyzer in the MAX HOLD
mode, the turntable was rotated and the search antenna was raised and lowered in a attempt
to maximize the received radiated emissions level. The Access Link was set in the continuous
transmit mode at the low (2417 MHz)and the high (2466.5 MHz) channels. The attached chart
entitled “FCC Radiated Data Sheet” shows that emissions falling into restricted bands are
below the limit of 54 dB,V/m. Peak measurements were made using 12BW=VBW=1MHz. Avg.
measurements were made with AY RBW= 1MHz and VBW=10Hz. Data Sheets are in
Appendix B

15.203 Antenna Connector

The Access Link uses a standard N connector to provide coupling from the intentional radiator
to the antenna. This product is only installed by trained personnel and is exempt from the
unique connector requirement.

A801005.D0C 15
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Out of Band Emissions 30MHz — 2.75 GHz (2417 MHz)
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Out of Band Emissions 2.75- 13.0 GHz (2417 MHz)
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Out of Band Emissions 13.0—26.5 GHz (2417 MHz)
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Out of Band Emissions 13.0 — 26.5 GHz (2466.5 MHz)
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EUT: Accesslink CUSTOMER NAME: Wireless
RULE PART: 15.247 WORK ORDER: 8041401
FILE: 8041401a.xls
ANTENNA: Horn ATTN dB:0
DUTY dB. 0
TESTED BY: Donnie HPIL dB: 0
COMMENT: California Amplifier DISTdB: O
21 dBi QLP parabolic
FREQ. READING Pk AF. Chl FLTR AMP TOTAL, LIMIT DELTA
MHz dB(uVv) NF or Av dB dB dB dB dB(uVv/m) dB(uVv/m) dB
2417
4834.00 44.00 Pk 31.4 -7.0 -0.4 35.0 47.8 74.0 -26.2
4834.00 26.83 Avg 31.4 -7.0 -0.4 35.0 30.6 54.0 -23.4
7251.00 47.33 * Pk 34.5 -10.6 -0.5 35.5 57.5 74.0 -16.5
7251.00 28.83 * Avg 34.5 -10.6 -0.5 35.5 39.0 54.0 -15.0
9668.00 47.50 * Pk 36.8 -13.0 -0.5 35.5 62.3 74.0 -11.7
9668.00 29.00 * Avg 36.8 -13.0 -0.5 35.5 43.8 54.0 -10.2
12085.00 47.50 * Pk 39.0 -13.6 -0.5 34.3 66.3 74.0 -7.7
12085.00 28.00 * Avg 39.0 -13.6 -0.5 34.3 46.8 54.0 -7.2
14502.00 43.30 * Pk 41.9 -15.5 -0.5 34.3 66.9 74.0 -7.1
14502.00 27.33 * Avg 41.9 -15.5 -0.5 34.3 51.0 54.0 -3.0
16919.00 42.33 * Pk 38.8 -16.8 -0.5 34.3 64.1 74.0 -9.9
16919.00 28.67 * Avg 38.8 -16.8 -0.5 34.3 50.4 54.0 -3.6
2466.5
4933.00 44.00 Pk 31.4 -7.0 -0.4 35.0 47.8 74.0 -26.2
4933.00 27.17 Avg 31.4 -7.0 -0.4 35.0 31.0 54.0 -23.0
7399.50 48.67 Pk 34.5 -10.6 -0.5 35.4 58.9 74.0 -15.1
7399.50 28.00 Avg 345 -10.6 -0.5 35.4 38.2 54.0 -15.8
9866.00 47.67 * Pk 36.8 -13.0 -0.5 35.5 62.5 74.0 -11.6
9848.00 27.33 * Avg 36.8 -13.0 -0.5 35.5 42.1 54.0 -11.9
12332.50 47.83 * Pk 39.0 -13.6 -0.5 34.3 66.6 74.0 -7.4
12332.50 26.67 * Avg 39.0 -13.6 -0.5 34.3 454 54.0 -8.6
14799.00 45.67 * Pk 41.9 -15.5 -0.5 34.3 69.3 74.0 -4.7
14799.00 27.33 * Avg 41.9 -15.5 -0.5 34.3 51.0 54.0 -3.0
17265.50 43.83 * Pk 41.9 -16.9 -0.5 34.3 68.8 74.0 -5.2
17265.50 27.17 * Avg 41.9 -16.9 -0.5 34.3 52.2 54.0 -1.8
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EUT: Accesslink CUSTOMER NAME: Wireless
RULE PART: 15.247 WORK ORDER: 8041401
FILE: 8041401b.xls
ANTENNA: Horn ATTN dB:0
DUTY dB. 0
TESTED BY: Donnie HPIL dB: 0
COMMENT: COMSAT RSI DISTdB: 0O
21 dBi Solid parabolic
FREQ. READING Pk AF. Chl FLTR AMP TOTAL, LIMIT DELTA
MHz dB(uVv) NF or Av dB dB dB dB dB(uVv/m) dB(uVv/m) dB
2417
4834.00 44.33 Pk 31.4 -7.0 -0.4 35.0 48.1 74.0 -25.9
4834.00 25.00 Avg 31.4 -7.0 -0.4 35.0 28.8 54.0 -25.2
7251.00 49.00 * Pk 34.5 -10.6 -0.5 35.5 59.1 74.0 -14.9
7251.00 26.67 * Avg 34.5 -10.6 -0.5 35.5 36.8 54.0 -17.2
9668.00 47.50 * Pk 36.8 -13.0 -0.5 35.5 62.3 74.0 -11.7
9668.00 26.83 * Avg 36.8 -13.0 -0.5 35.5 41.6 54.0 -12.4
12085.00 47.17 * Pk 39.0 -13.6 -0.5 34.3 65.9 74.0 -8.1
12085.00 25.83 * Avg 39.0 -13.6 -0.5 34.3 44.6 54.0 -94
14502.00 42.00 * Pk 41.9 -15.5 -0.5 34.3 65.6 74.0 -8.4
14502.00 25.67 * Avg 41.9 -15.5 -0.5 34.3 49.3 54.0 -4.7
16919.00 43.17 * Pk 38.8 -16.8 -0.5 34.3 64.9 74.0 9.1
16919.00 27.67 * Avg 38.8 -16.8 -0.5 34.3 49.4 54.0 -4.6
2466.5
4933.00 43.83 Pk 31.4 -7.0 -0.4 35.0 47.6 74.0 -26.4
4933.00 25.00 Avg 31.4 -7.0 -0.4 35.0 28.8 54.0 -25.2
7399.50 48.50 Pk 34.5 -10.6 -0.5 35.4 58.7 74.0 -15.3
7399.50 27.50 Avg 345 -10.6 -0.5 35.4 37.7 54.0 -16.3
9866.00 48.50 * Pk 36.8 -13.0 -0.5 35.5 63.3 74.0 -10.7
9848.00 27.50 * Avg 36.8 -13.0 -0.5 35.5 42.3 54.0 -11.7
12332.50 48.83 * Pk 39.0 -13.6 -0.5 34.3 67.6 74.0 -6.4
12332.50 28.33 * Avg 39.0 -13.6 -0.5 34.3 47.1 54.0 -6.9
14799.00 39.33 * Pk 41.9 -15.5 -0.5 34.3 63.0 74.0 -11.0
14799.00 27.33 * Avg 41.9 -15.5 -0.5 34.3 51.0 54.0 -3.0
17265.50 47.83 * Pk 41.9 -16.9 -0.5 34.3 72.8 74.0 -1.2
17265.50 27.17 * Avg 41.9 -16.9 -0.5 34.3 52.2 54.0 -1.8
A801005.D0C 31




EUT: Accesslink CUSTOMER NAME: Wireless
RULE PART: 15.247 WORK ORDER: 8041401
FILE: 8041401c.xls
ANTENNA: Horn ATTN dB:0
DUTY dB. 0
TESTED BY: Donnie HPIL dB: 0
COMMENT: California Amplifier DISTdB: O
24 dBi QLP parabolic
FREQ. READING Pk AF. Chl FLTR AMP TOTAL, LIMIT DELTA
MHz dB(uVv) NF or Av dB dB dB dB dB(uVv/m) dB(uVv/m) dB
2417
4834.00 43.17 Pk 31.4 -7.0 -0.4 35.0 47.0 74.0 -27.0
4834.00 25.33 Avg 31.4 -7.0 -0.4 35.0 29.1 54.0 -24.9
7251.00 47.50 * Pk 34.5 -10.6 -0.5 35.5 57.6 74.0 -16.4
7251.00 27.83 * Avg 34.5 -10.6 -0.5 35.5 38.0 54.0 -16.0
9668.00 47.33 * Pk 36.8 -13.0 -0.5 35.5 62.1 74.0 -11.9
9668.00 29.33 * Avg 36.8 -13.0 -0.5 35.5 441 54.0 -9.9
12085.00 48.67 * Pk 39.0 -13.6 -0.5 34.3 67.4 74.0 -6.6
12085.00 28.50 * Avg 39.0 -13.6 -0.5 34.3 47.3 54.0 -6.7
14502.00 43.00 * Pk 41.9 -15.5 -0.5 34.3 66.6 74.0 -7.4
14502.00 27.00 * Avg 41.9 -15.5 -0.5 34.3 50.6 54.0 -34
16919.00 43.17 * Pk 38.8 -16.8 -0.5 34.3 64.9 74.0 9.1
16919.00 27.67 * Avg 38.8 -16.8 -0.5 34.3 49.4 54.0 -4.6
2466.5
4933.00 44.33 Pk 31.4 -7.0 -0.4 35.0 48.1 74.0 -25.9
4933.00 26.67 Avg 31.4 -7.0 -0.4 35.0 30.5 54.0 -23.5
7399.50 48.17 Pk 34.5 -10.6 -0.5 35.4 58.4 74.0 -15.6
7399.50 27.50 Avg 345 -10.6 -0.5 35.4 37.7 54.0 -16.3
9866.00 48.33 * Pk 36.8 -13.0 -0.5 35.5 63.1 74.0 -10.9
9848.00 27.83 * Avg 36.8 -13.0 -0.5 35.5 42.6 54.0 -11.4
12332.50 48.67 * Pk 39.0 -13.6 -0.5 34.3 67.4 74.0 -6.6
12332.50 27.83 * Avg 39.0 -13.6 -0.5 34.3 46.6 54.0 -7.4
14799.00 44.50 * Pk 41.9 -15.5 -0.5 34.3 68.1 74.0 -5.9
14799.00 28.33 * Avg 41.9 -15.5 -0.5 34.3 52.0 54.0 -2.0
17265.50 45.50 * Pk 41.9 -16.9 -0.5 34.3 70.5 74.0 -35
17265.50 26.83 * Avg 41.9 -16.9 -0.5 34.3 51.8 54.0 -2.2
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EUT: Accesslink CUSTOMER NAME: Wireless
RULE PART: 15.247 WORK ORDER: 8041401
FILE: 8041401d.xls
ANTENNA: Horn ATTN dB:0
DUTY dB. 0
TESTED BY: Donnie HPIL dB: 0
COMMENT: Andrew DISTdB: 0O
24 dBi Grid parabolic
FREQ. READING Pk AF. Chl FLTR AMP TOTAL, LIMIT DELTA
MHz dB(uVv) NF or Av dB dB dB dB dB(uVv/m) dB(uVv/m) dB
2417
4834.00 44.50 Pk 31.4 -7.0 -0.4 35.0 48.3 74.0 -25.7
4834.00 26.67 Avg 31.4 -7.0 -0.4 35.0 30.5 54.0 -23.5
7251.00 47.17 * Pk 34.5 -10.6 -0.5 35.5 57.3 74.0 -16.7
7251.00 28.83 * Avg 34.5 -10.6 -0.5 35.5 39.0 54.0 -15.0
9668.00 48.17 * Pk 36.8 -13.0 -0.5 35.5 63.0 74.0 -11.1
9668.00 27.83 * Avg 36.8 -13.0 -0.5 35.5 42.6 54.0 -11.4
12085.00 48.17 * Pk 39.0 -13.6 -0.5 34.3 66.9 74.0 -7.1
12085.00 29.17 * Avg 39.0 -13.6 -0.5 34.3 47.9 54.0 -6.1
14502.00 43.33 * Pk 41.9 -15.5 -0.5 34.3 67.0 74.0 -7.0
14502.00 27.83 * Avg 41.9 -15.5 -0.5 34.3 51.5 54.0 -25
16919.00 44.83 * Pk 38.8 -16.8 -0.5 34.3 66.6 74.0 -7.4
16919.00 28.17 * Avg 38.8 -16.8 -0.5 34.3 49.9 54.0 -4.1
2466.5
4933.00 44.50 Pk 31.4 -7.0 -0.4 35.0 48.3 74.0 -25.7
4933.00 25.67 Avg 31.4 -7.0 -0.4 35.0 29.5 54.0 -24.5
7399.50 47.67 Pk 34.5 -10.6 -0.5 35.4 57.9 74.0 -16.1
7399.50 28.17 Avg 345 -10.6 -0.5 35.4 38.4 54.0 -15.6
9866.00 47.33 * Pk 36.8 -13.0 -0.5 35.5 62.1 74.0 -11.9
9848.00 27.50 * Avg 36.8 -13.0 -0.5 35.5 42.3 54.0 -11.7
12332.50 47.33 * Pk 39.0 -13.6 -0.5 34.3 66.1 74.0 -7.9
12332.50 27.50 * Avg 39.0 -13.6 -0.5 34.3 46.3 54.0 -7.7
14799.00 43.50 * Pk 41.9 -15.5 -0.5 34.3 67.1 74.0 -6.9
14799.00 27.50 * Avg 41.9 -15.5 -0.5 34.3 51.1 54.0 -2.9
17265.50 43.67 * Pk 41.9 -16.9 -0.5 34.3 68.7 74.0 -5.3
17265.50 28.33 * Avg 41.9 -16.9 -0.5 34.3 53.3 54.0 -0.7
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EUT: Accesslink CUSTOMER NAME: Wireless
RULE PART: 15.247 WORK ORDER: 8041401
FILE: 8041401e.xls
ANTENNA: Horn ATTN dB:0
DUTY dB. 0
TESTED BY: Donnie HPIL dB: 0
COMMENT: Gabriel DISTdB: 0O
21 dBi Solid parabolic
FREQ. READING Pk AF. Chl FLTR AMP TOTAL, LIMIT DELTA
MHz dB(uVv) NF or Av dB dB dB dB dB(uVv/m) dB(uVv/m) dB
2417
4834.00 42.17 Pk 31.4 -7.0 -0.4 35.0 46.0 74.0 -28.0
4834.00 26.83 Avg 31.4 -7.0 -0.4 35.0 30.6 54.0 -23.4
7251.00 48.67 * Pk 34.5 -10.6 -0.5 35.5 58.8 74.0 -15.2
7251.00 29.17 * Avg 34.5 -10.6 -0.5 35.5 39.3 54.0 -14.7
9668.00 46.83 * Pk 36.8 -13.0 -0.5 35.5 61.6 74.0 -12.4
9668.00 26.83 * Avg 36.8 -13.0 -0.5 35.5 41.6 54.0 -12.4
12085.00 48.17 * Pk 39.0 -13.6 -0.5 34.3 66.9 74.0 -7.1
12085.00 27.67 * Avg 39.0 -13.6 -0.5 34.3 46.4 54.0 -7.6
14502.00 43.67 * Pk 41.9 -15.5 -0.5 34.3 67.3 74.0 -6.7
14502.00 28.00 * Avg 41.9 -15.5 -0.5 34.3 51.6 54.0 2.4
16919.00 44.83 * Pk 38.8 -16.8 -0.5 34.3 66.6 74.0 -7.4
16919.00 27.67 * Avg 38.8 -16.8 -0.5 34.3 49.4 54.0 -4.6
2466.5
4933.00 43.67 Pk 31.4 -7.0 -0.4 35.0 47.5 74.0 -26.5
4933.00 25.17 Avg 31.4 -7.0 -0.4 35.0 29.0 54.0 -25.0
7399.50 49.67 Pk 34.5 -10.6 -0.5 35.4 59.9 74.0 -14.1
7399.50 27.17 Avg 345 -10.6 -0.5 35.4 37.4 54.0 -16.6
9866.00 48.83 * Pk 36.8 -13.0 -0.5 35.5 63.6 74.0 -10.4
9848.00 28.17 * Avg 36.8 -13.0 -0.5 35.5 43.0 54.0 -11.1
12332.50 47.83 * Pk 39.0 -13.6 -0.5 34.3 66.6 74.0 -7.4
12332.50 28.67 * Avg 39.0 -13.6 -0.5 34.3 47.4 54.0 -6.6
14799.00 38.50 * Pk 41.9 -15.5 -0.5 34.3 62.1 74.0 -11.9
14799.00 29.33 * Avg 41.9 -15.5 -0.5 34.3 53.0 54.0 -1.0
17265.50 47.67 * Pk 41.9 -16.9 -0.5 34.3 72.7 74.0 -1.3
17265.50 27.33 * Avg 41.9 -16.9 -0.5 34.3 52.3 54.0 -1.7
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EUT: Accesslink CUSTOMER NAME: Wireless
RULE PART: 15.247 WORK ORDER: 8041401
FILE: 8041401f.xls
ANTENNA: Horn ATTN dB: 0
DUTY dB: 0
TESTED BY: Donnie HP IL dB: 0
COMMENT: Gabriel DISTdB: O
17 dBi Panel
FREQ. READING Pk AF. Chl FLTR AMP TOTAL, LIMIT DELTA
MHz dB(uVv) NF or Av dB dB dB dB dB(uVv/m) dB(uVv/m) dB
2417
4834.00 43.50 Pk 314 -7.0 -0.4 35.0 47.3 74.0 -26.7
4834.00 25.50 Avg 314 -7.0 -0.4 35.0 29.3 54.0 -24.7
7251.00 47.33 * Pk 34.5 -10.6 -0.5 35.5 57.5 74.0 -16.5
7251.00 28.67 * Avg 34.5 -10.6 -0.5 35.5 38.8 54.0 -15.2
9668.00 47.33 * Pk 36.8 -13.0 -0.5 35.5 62.1 74.0 -11.9
9668.00 27.50 * Avg 36.8 -13.0 -0.5 35.5 42.3 54.0 -11.7
12085.00 47.00 * Pk 39.0 -13.6 -0.5 34.3 65.8 74.0 -8.2
12085.00 28.00 * Avg 39.0 -13.6 -0.5 34.3 46.8 54.0 -7.2
14502.00 42.50 * Pk 41.9 -15.5 -0.5 34.3 66.1 74.0 -7.9
14502.00 27.83 * Avg 41.9 -15.5 -0.5 34.3 51.5 54.0 -25
16919.00 41.83 * Pk 38.8 -16.8 -0.5 34.3 63.6 74.0 -10.4
16919.00 28.00 * Avg 38.8 -16.8 -0.5 34.3 49.8 54.0 -4.2
2466.5
4933.00 44.33 Pk 314 -7.0 -0.4 35.0 48.1 74.0 -25.9
4933.00 26.00 Avg 314 -7.0 -0.4 35.0 29.8 54.0 -24.2
7399.50 48.17 Pk 34.5 -10.6 -0.5 35.4 58.4 74.0 -15.6
7399.50 29.00 Avg 34.5 -10.6 -0.5 35.4 39.2 54.0 -14.8
9866.00 47.17 * Pk 36.8 -13.0 -0.5 35.5 62.0 74.0 -12.1
9848.00 27.83 * Avg 36.8 -13.0 -0.5 35.5 42.6 54.0 -11.4
12332.50 48.50 * Pk 39.0 -13.6 -0.5 34.3 67.3 74.0 -6.7
12332.50 28.00 * Avg 39.0 -13.6 -0.5 34.3 46.8 54.0 -7.2
14799.00 43.17 * Pk 41.9 -15.5 -0.5 34.3 66.8 74.0 -7.2
14799.00 27.17 * Avg 41.9 -15.5 -0.5 34.3 50.8 54.0 -3.2
17265.50 43.50 * Pk 41.9 -16.9 -0.5 34.3 68.5 74.0 -5.5
17265.50 27.50 * Avg 41.9 -16.9 -0.5 34.3 52.5 54.0 -1.5
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EUT: Accesslink CUSTOMER NAME: Wireless
RULE PART: 15.247 WORK ORDER: 8041401
FILE: 8041401g.xls
ANTENNA: Horn ATTN dB: 0
DUTY dB: 0
TESTED BY: Donnie HP IL dB: 0
COMMENT: Cushcraft DISTdB: O
7 dBi Panel
FREQ. READING Pk AF. Chl FLTR AMP TOTAL, LIMIT DELTA
MHz dB(uVv) NF or Av dB dB dB dB dB(uVv/m) dB(uVv/m) dB
2417
4834.00 33.83 Pk 314 -7.0 -0.4 35.0 37.6 74.0 -36.4
4834.00 25.67 Avg 314 -7.0 -0.4 35.0 29.5 54.0 -24.5
7251.00 48.50 * Pk 34.5 -10.6 -0.5 35.5 58.6 74.0 -15.4
7251.00 27.83 * Avg 34.5 -10.6 -0.5 35.5 38.0 54.0 -16.0
9668.00 47.33 * Pk 36.8 -13.0 -0.5 35.5 62.1 74.0 -11.9
9668.00 28.17 * Avg 36.8 -13.0 -0.5 35.5 43.0 54.0 -11.1
12085.00 47.67 * Pk 39.0 -13.6 -0.5 34.3 66.4 74.0 -7.6
12085.00 28.67 * Avg 39.0 -13.6 -0.5 34.3 47.4 54.0 -6.6
14502.00 43.00 * Pk 41.9 -15.5 -0.5 34.3 66.6 74.0 -7.4
14502.00 28.17 * Avg 41.9 -15.5 -0.5 34.3 51.8 54.0 -2.2
16919.00 42.67 * Pk 38.8 -16.8 -0.5 34.3 64.4 74.0 -9.6
16919.00 27.00 * Avg 38.8 -16.8 -0.5 34.3 48.8 54.0 -5.2
2466.5
4933.00 45.00 Pk 314 -7.0 -0.4 35.0 48.8 74.0 -25.2
4933.00 24.50 Avg 314 -7.0 -0.4 35.0 28.3 54.0 -25.7
7399.50 49.00 Pk 34.5 -10.6 -0.5 35.4 59.2 74.0 -14.8
7399.50 27.17 Avg 345 -10.6 -0.5 35.4 37.4 54.0 -16.6
9866.00 48.83 * Pk 36.8 -13.0 -0.5 35.5 63.6 74.0 -10.4
9848.00 28.00 * Avg 36.8 -13.0 -0.5 35.5 42.8 54.0 -11.2
12310.00 46.83 * Pk 39.0 -13.6 -0.5 34.3 65.6 74.0 -8.4
12332.50 26.50 * Avg 39.0 -13.6 -0.5 34.3 45.3 54.0 -8.7
14799.00 44.50 * Pk 41.9 -15.5 -0.5 34.3 68.1 74.0 -5.9
14799.00 28.17 * Avg 41.9 -15.5 -0.5 34.3 51.8 54.0 -2.2
17265.50 45.83 * Pk 41.9 -16.9 -0.5 34.3 70.8 74.0 -3.2
17265.50 26.00 * Avg 41.9 -16.9 -0.5 34.3 51.0 54.0 -3.0
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EUT: Accesslink CUSTOMER NAME: Wireless
RULE PART: 15.247 WORK ORDER: 8041401
FILE: 8041401h.xls
ANTENNA: Horn ATTN dB:0
DUTY dB:0
TESTED BY: Donnie HPIL dB: 0
COMMENT: Gabriel DISTdB: 0
26 dBi Grid Parabolic
FREQ. READING Pk A.F. Chl FLTR AMP TOTAL, LIMIT DELTA
MHz dB(uVv) NF or Av dB dB dB dB dB(uV/m) dB(uVv/m) dB
2417
4834.00 44.00 Pk 314 -7.0 -0.4 35.0 47.8 74.0 -26.2
4834.00 26.33 Avg 314 -7.0 -0.4 35.0 30.1 54.0 -23.9
7251.00 48.17 * Pk 34.5 -10.6 -0.5 35.5 58.3 74.0 -15.7
7251.00 28.17 * Avg 34.5 -10.6 -0.5 35.5 38.3 54.0 -15.7
9668.00 47.00 * Pk 36.8 -13.0 -0.5 35.5 61.8 74.0 -12.2
9668.00 28.33 * Avg 36.8 -13.0 -0.5 35.5 43.1 54.0 -10.9
12085.00 48.67 * Pk 39.0 -13.6 -0.5 34.3 67.4 74.0 -6.6
12085.00 28.00 * Avg 39.0 -13.6 -0.5 34.3 46.8 54.0 -7.2
14502.00 37.33 * Pk 41.9 -15.5 -0.5 34.3 61.0 74.0 -13.0
14502.00 22.17 * Avg 41.9 -15.5 -0.5 34.3 45.8 54.0 -8.2
16919.00 43.17 * Pk 38.8 -16.8 -0.5 34.3 64.9 74.0 9.1
16919.00 28.50 * Avg 38.8 -16.8 -0.5 34.3 50.3 54.0 -3.7
2466.5
4933.00 44.83 Pk 314 -7.0 -0.4 35.0 48.6 74.0 -25.4
4933.00 24.83 Avg 314 -7.0 -0.4 35.0 28.6 54.0 -25.4
7399.50 47.67 Pk 34.5 -10.6 -0.5 354 57.9 74.0 -16.1
7399.50 27.50 Avg 34.5 -10.6 -0.5 354 37.7 54.0 -16.3
9866.00 46.83 * Pk 36.8 -13.0 -0.5 35.5 61.6 74.0 -12.4
9848.00 27.67 * Avg 36.8 -13.0 -0.5 35.5 42.5 54.0 -11.6
12310.00 48.50 * Pk 39.0 -13.6 -0.5 34.3 67.3 74.0 -6.7
12332.50 28.33 * Avg 39.0 -13.6 -0.5 34.3 47.1 54.0 -6.9
14799.00 45.00 * Pk 41.9 -15.5 -0.5 34.3 68.6 74.0 54
14799.00 26.83 * Avg 41.9 -15.5 -0.5 34.3 50.5 54.0 -3.5
17265.50 43.83 * Pk 41.9 -16.9 -0.5 34.3 68.8 74.0 -5.2
17265.50 27.50 * Avg 41.9 -16.9 -0.5 34.3 525 54.0 -1.5
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El ectroni c Conpliance Laboratories, Inc.
1249 Bi rchwood Ave
Sunnyval e, CA

Radi at ed Eni ssi ons
Frequency range: 30MHz- 1000MHz

3 Meter Qpen Site
Site Calibrated: June 1997

Government Agency and Limit: FCC Cass B

QP = Quasi - Peak Not e: 1gnore peak readi ngs when Quasi-Peak readi ng exists
PK = Peak
Cust oner : W RELESS, | NC Qper at or: DONNI E

Dat e: 04- 15-1998 Ti me: 16: 15: 28
Tenper at ur e Range: 75 Deg F Percent Humidity: 35

E.UT.: ACCESSLI NK
Serial Numnber:
Support Devi ces: HP Power Supply

Modi fi cati ons: None

Report File Nane: F: \ TESTDATA\ 8041001. RF
Ant enna Type: Bl CONI CAL

TEST TEST ACTUAL  CLASS B VERSUS TABLE  ANTENNA POLAR- DETECTOR

FREQ dBuVv dBuV/ m LIMT BLIMT DEGREES HEIGAT [|ZATION Type
196.610 38.2 29.8 43.5 -13.7 180 1.5 H PK
213.000 36.8 28.9 43.5 -14.6 60 1.5 H PK
245.760 50.9 43.3 46.0 -2.7 270 1.3 H PK
245.760 50.4 42.8 46.0 -3.2 270 1.3 H Qr
257.795 31.9 24.8 46.0 -21.2 90 1.3 H PK
259.365 35.0 27.9 46.0 -18.1 45 1.2 H PK
262.145 31.9 25.1 46.0 -20.9 270 1.2 H PK
278.545 37.5 32.0 46.0 -14.0 180 1.3 H PK
108.080 47.7 35.4 43.5 -8.1 0 1.0 \% PK
245.760 43.0 35.4 46.0 -10.6 180 1. \% PK
278.540 33.0 27.5 46.0 -18.5 315 1.0 \% PK

CHANGED ANTENNA TO LOG PERI ODI C

311.320 33.4 24.6 46.0 -21.4 0 1.0 H PK
344.060 38.3 29.7 46.0 -16.3 180 1.0 H PK
376.820 36.5 28.2 46.0 -17.8 90 1.0 H PK
393.120 39.6 31.3 46.0 -14.7 270 1.0 H PK
409.605 41.6 33.8 46.0 -12.2 0 1.0 H PK
589.830 38.4 35.0 46.0 -11.0 270 1.0 H PK
622.600 35.2 33.7 46.0 -12.3 225 1.0 H PK
671.770 37.7 36.1 46.0 -9.9 90 1.0 H PK
688.140 37.1 36.0 46.0 -10.0 30 1.2 H PK
720.900 36.7 36. 2 46.0 -9.8 45 1.0 H PK
802.810 41.9 41.9 46.0 -4.1 315 1.0 H PK
802.810 40.0 40.0 46.0 -6.0 315 1.0 H Qr
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TEST TEST ACTUAL CLASS B VERSUS TABLE  ANTENNA POLAR- DETECTOR

FREQ dBuVvV dBuV/ m LIMT B LIMT DEGREES HElGHT | ZATION  Type
802. 830 39.4 39.4 46.0 -6.6 270 1.0 \Y PK
770. 040 38.3 39.7 46.0 -6.3 315 1.0 \Y PK
770. 040 38.1 39.5 46.0 -6.5 315 1.0 H PK
720. 900 39.3 38.8 46.0 -7.2 0 1.0 \% PK
688. 140 34.8 33.7 46.0 -12.3 180 1.0 \% PK
671.770 38.9 37.3 46.0 -8.7 0 1.2 \% PK
622. 590 38.2 36.7 46.0 -9.3 180 1.2 \% PK
589. 830 44.5 41.1 46.0 -4.9 180 1.3 \% PK
589. 830 41.1 37.7 46.0 -8.3 180 1.3 \% QP
409. 600 47.0 39.2 46.0 -6.8 180 1.3 \% PK
393. 220 39.6 31.3 46.0 -14.7 180 1.5 \% PK
376. 830 35.0 26.7 46.0 -19.3 225 1.2 \% PK
344. 070 39.5 30.9 46.0 -15.1 180 2.0 \% PK
311. 320 36.8 28.0 46.0 -18.0 0 1.0 \% PK

A801005.D0C 40



A801005.D0C

APPENDIX D

Antenna and Connector Drawings

41



G e A e e ——

23-

Cross F/ VEWR
Pol Ran max
Disc., 4B o (R d8)

rype Biameter {nput Gain, dEi
-3\ fumber fr{mjp Fianges Butlom  Miu-Band  Top

o ! GRIDPAK® Antennas — « Rural Tetephony

3 (0.9 Fi 24.2 23.6 238 . BTV 25 24 13501 a.sg _
K% 23 T2 ; or 1/8" EIA, 27.3 278 Z76 bBAVE4AH 28 R 5
E'MM"' KPREF-23 6(1.8) F Flange Female, 309 314 313  42viezH %0 35 1.35(16.5)
KPROP-Z3 8 (24) 7-16 DIN Female 326 35s 429  34V/B4H 80 % 1.30(17.7)
KPRIOF-28  10(3.0) 34.0 338 341 29V28H 30 38 1.30(17.7)
KPRI3P23  13(4.0) 36.6 a70 371 23vkeH X 40 130{(17.7)

PR

2.45- 2.5 GHz

FIB
o Rutio i,
4B R (R . B}

VSWH

1oput Hagulatory Gain. dBi
Flarges Comphancnt  Botton WMid-Band  Top

F-Saries. PEF-24C 5(1.8) g B 309 310 314 43 28 38 1.30(17.7)

Unprossurizod  PBF-24C 6(24) Fiange A 334 335 %86 32 28 3 1.30(17.7)
Single Polarized Female

4 U8 FCC Part 94

2.48-3.7GH=z

Mhametor L Regulatory Giain, dis: Beamwidth
Numbaear Y ymy Flanges comphancet Bottom Mid- gand Tor Decjrees

we i -;._‘ High Perfarmance Antennas — Hypalon (Except 4 t Is TEGLAR®) Radome included

Air Dislectric  HPA-25A 4012 7/8" EIA 210 273 216 67 30 43 1.15(23.1)
Single HPE-25E 8(1.8) - 3.2 315 3B 48 28 50  1.10(264)
Polarized HP8-25D 8(2.4) * 37 340 343 8 30 5 1.08(28.3)
‘ HPiD-2SD 10(3.0) * 357 380 8363 27 30 55 108 (28.3)
‘ HP12:25D  12{(87) . 372 375 W8 23 30 s 1.08(28.3)
s Focal Plane Antennas
FPX
Aif Dielsctic  FPA-25D 4(12) 78" EIA - 289 o72 278 T2 30 At 120 (20.8)
Single FPE-25D 8{(1.8) - 30.6 307 L1 49 28 43 315 (231)
Folarized FP§-25D 8 {24) - 33.0 335 e 39 30 52 1.10(26.4)
: PP10-250 10 {3.0) - 853 356 259 a2 30 55  1.08 (28.3)
FP12:25D 1237 - 3686 370 N4 286 30 57 1.08(28.3)
Air Dielectric  FPX6-25C  6(1 8 778" EIA - 29.6 200 W3 50 27 a2 115(23.0)
Dual FPX8-25C . 8(24) - 323 e 27 39 27 52 140 (26,4;
Polarized FPX16-235¢ 10 (3.0) . 34.2 a4 849 i 30 54 1.08 (283
' FPX12:25C 12 (.1) - 359 33 w8 28 30 56 1.08(28.3)
F-Seriag FPAF-25D 4{(1.2) [ - 268 271 ar5 12 30 41 130 (17.7)
Unprossurized  FPEF-25D  8(1.8) Flange - 30.5 wne M0 49 28 44 1.25(18.0)
Single FPBF-25D 8(24) Femate - 328 334 838 49 30 52 1.20(20.8)
Polarized FPIOF-250 10 (3.0) - 35.2 a5 B8 32 30 55 116 (28.1)
FPI2F-28D0 12{(37) - 365 389 373 2.6 30 57 1.15(23.1)
‘smayu&mcmmmamammsaandn + Part 84 Cortinued on ReXT page:
UK 080025005 * Flepubic of Ireland 1-800-638358 Australia 1800-802 219 * New Zealand 0B00-441-747 ANDREW. 5

______.__—d
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California &= Amplitier
QLP PARABOLIC ANTENNA ASSEMBLY
21 dBj
PRODUCT SPECIFICATION
Part Number: 1300937130120
ELECTRICAL
Frequency Range 2150-2162 MHz  2400-2483 MHz  2500-2700 MHz
Gain 19dB +1dB 205+1dB 21dB £ 1dB
Efficiency 43% Typical 44% Typical 45% Typical
VSWR 1.5:1 Max. 1.5:1 Max. 1.5:1 Max.
3-dB Beamwidth 14.8° £1.2° 13.0° £1.5° 12.5°£1.5°
Side Lobe Level -18dB+2dB -19dB +3dB -18dB +3dB
Front to Back Ratio
over near hemisphere 18 dB Min. 18 dB Min. 18 dB Min.
at 180 degrees 22 dB Min. 25 dB Min. 27 dB Min.
Polarization Vertical or Horizontal
Cross Polarization Rejection 25 dB Min. 25 dB Min. 28 dB Min.
MECHANICAL
Reflector Type Wire Grid Parabola
Size 20" x 24"
Weight 361bs
Surface Accuracy 0.05" RMS
Focal Length 11"
F/D Ratio 0.46 - 0.56
Feed Type Quasi Log Periodic
End Fire Array
Mounting Stainless Steel Hardware for 3/4”-2" 0.1, Mast
Azimuth Adjustment Continuous
Finigh Powder Coat Paint, Gray
Connector “N" Type Male Environmentally Sealed
ENVIRONMENTAL ‘
Operating Temperaiure -40°C to +80°C
Humidity 100%
PRODUCTION TESTING
VSWR 100%
Water Leakage 100%
California Amnplifier, inc. Subject to change without notice. SPEC FORM: M{30093
460 Calle San Pablo, Camarillo, CA 93012 Tel, (805)987-9000 FAX: (805) 887-853% REV: B
European & Middle Eaat Sales: California Amplifier s.a.rL, 15 rue de la belle bome: B.P. 10 003 DATE: 10/96
| 95722 Roissy Aeroport GDG Cedex, FRANCE Tek: (33) 148106920 FAX: (33} 1 48845255
Form 11040/A DATE & TIME PRINTED: 4/22/98 11:44 AM
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California % Amplifier

QLP PARABOLIC ANTENNA ASSEMBLY

24 dBj

PRODUCT SPECIFICATION
Part Number: - 130094/130135
ELECTRICAL
Frequency Range 2150-2162 MHz ~ 2400-2483 MHz  2500-2700 MHz
Gain 22dB£1dB 2354+1dB 24dB+1dB
Efficiency 47% Typical 48% Typical 50% Typical
VSWR 1.5:1 Max. 1.5:1 Max, 1.5:1 Max.
3-dB Beamwidth 12.5° +0.5° 10.0° £ 1.0° 9.75° +0.75°
Side Lobe Level -18dB £ 2 dB -20+3dB -20dB + 3 dB
Front to Back Ratio

over rear hemisphere 21 dB Min. 21 dB Min. 21 dB Min.

at 180 degrees 28 dB Min. 28 dB Min. 28 dB Min.
Polarization Vertical or Horizomntal
Cross Polarization Rejection 28 dB Min. 28 dB Min. 28 dB Min.
MECHANICAL
Reflector Type Wire Gnid Parabola
Size 27" x 31.57
Weight 5.3 Ibs
Surface Accuracy 0.05" RMS
Focal Length 15"
F/D Ratio 0.46 - 0.56
Feed Type Quasi Log Periodic

End Fire Array

Mounting Stainless Steel Hardware for 3/47-2" 0.D. Mast
Azimuth Adjustment Continuous
Finish Powder Coat Paint, Gray
Connector “N” Type Male Environmentally Sealed
ENVIRONMENTAL
Operating Temperature -40°C to +80°C
Humidity 100%
PRODUCTION TESTING
VSWR 100%
Water Leakage 100%

95722 Roi
Form 11040/A

A801005.D0C

Aeroport CDG Cedex

Cafifornta Amplifier, Inc. Subject to change without notice.

480 Calle San Pabio, Camarilio, CA 93012 Tel (805) 987-9000 FAX; (805) 987-8539
Europedn & Middle East Sales: California Amplifier s.3.r.L, 15 rue de la belie bome B.P- 10003
NCE Tel: (33148108920 FAX: (33)1 48 64 &2 55

8PEC FORM: M130094
REV: 8
DATE: 10/96

DATE & TIME PRINTED: 4/22/$8 11:43 AM



Demand for Spread spectrum radios is increasing drarnati-
cally with the wide range of applications around the world.
Quick installation and cost-efficiency are some of the driving
factors for radio and antenna selection.

COMSAT RS! has a line of antennas specifically designed to
ineet the needs of Spread Spectrum systems with flexibility,
budget considerations, ease-of-instaflation and application

flexibility built in resulting in a lower system implementation
cost.

With over 45 years of experience, the COMSAT RS "Mark”
antenna ling is continually being improved to meet changing
customer needs and is innovation you can rely on.

* High refiability in a cost efficient design

« Field changeable Horizontal | Vertical polarization

« Multiple connector options

o Grid and Compact Grid for ease of {rangportation

» Full range of spread spectrum frequencies

A801005.D0C
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£
CoMSAY RSC w

Model Number| Si
lodel N ber‘ ﬁSlzem Low Gnal{n (B ] HPBW |F/B Ratio] XPD VSWR Low VSWR
l idband l High (degrees) |  (dB) @B | (max)
L : TE‘-’SEO??MHi ‘ s win
Grid Anteangs -
P-8A48GE 4 12 19.1 19.5 19.9 17.7!
P-BA72GE e 18 218 2 24 1;.22 2; 33 113 m
P-BADEGE g 24 238 245 247 95 24 40 13 NA
P-8A120G3 1 a0 266 77 27.4 7.3 27 & 13 NA
P-8A144G% 1 37 205 27.9 28.3 6.4 28 40 13 NA
P-8A150GE 15 46 284 28.8 2.2 4.9 30 40 1.3 NA
i 2300-2500 MHz: : ]
Grid Antennas
P-24A36GT 3 9 253 257 26 84 28 32 15 NA
P-24A48GE 4 12 268 275 27.7 8.75 34 40 13 1.15
P-24A72GE g 18 301 30.8 31.1 44 37 30 1.3 1.10
P-24A96GH g 24 325 335 338 3.8 38 2 1.1 1.08
p-24A120GE 10 30 847 35.1 356 28 a2 32 1.1 1.08
P-24A144GT 12 87 @ 36.8 37.3 24 40 31 1.1 4 s
P-24A180GH 15 48 381 286 99.1 19 48 30 1.3 4
e
P 4 . 2 6 207 1 ) W 130
“24A48% Z 127 %638 27.1 27.5 7.2 a3 26 13 1.15
P-24AT2% g 18 303 30.6 a 48 8 26 1.3 1.10
P-24A%6% g =24 327 33.1 334 36 39 ar 1.4 NA
p-24A120% 10 aop 347 as5.1 35.4 285 43 30 1.1 NA
pP-24A1444 2 37 364 36.8 art 2.8 43 30 1.1 NA
P-24A180F 15 46 882 306 389 1.9 48 27 1.1 NA
S-24A4 & 03 o7 10.2 104 &0 ] 30 1.3 NA
P-578241 2 K 8.9 29 29.1 38 30 1.15 NA
P-57848T 4 12 348 247 348 2.8 a a0 115 NA,
p-5TAT2T & 18 31 382 233 2 46 30 11 NA
p.57A96t g 24 407 40.8 40 1.45 52 a0 1.08 NA
p-57A1201 10 30 424 425 426 12 52 30 1.06 NA
p-57C241T 2 6 289 29 29.1 58 30 30 13 NA
p-57A48tt 4 12 346 34.7 34.8 28 41 30 1.3 NA
p-57ATZHT 6 18 8 382 38.3 2 45 30 1.3 NA
p-57A9GH 8 24 407 40.8 409 1.45 52 30 1.3 NA
P.57A1201 10 3.0 424 42.5 426 1.2 52 30 1.3 NA
] Availabla Flanges * Availabe Flanges
. 7/8 EIA {Pressurized) N N Female (Unpressurized)
E 7116 DIN (Unpressurized) E 7/16 DIN (Unpressurized)
£  7/8 EIA (Unpressurized)
N N Female {Unpressurized) Las Available Flange
L 7/8 EIA (Pressurized) Low V3WR CPR 137G
TOTAL P.O9
A801005.D0C
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DirectLink™ Series Antennas

3% S
CONTEMPORARY 72 DirgctLink has been designed to eliminate’
PATCH concems over aesthetics in professional workplaces
: and neighborhoods. Directlink's contemporary
tesign and neutral color make it a perfect choice for
these agplications.

Ease of Instilation

DirsctLink is avallable in eithar a Standard Walt
Mount or an Aticulating Wall Mount Verslon. The
Standard Wall Mount attaches flush to any interior or
extartor wall surface. The Articutating Wall Mount allows
the amenns 10 be wall mountsd and adde the ability
to steer the antenna’s main lobe +/- 30 dagrees in the
horizontal plane. Adjustments car be made quickly
and easily minimizing installation time while achieving
peak performance.  Directlink's versatile mounting
hardware' kits not only allow the antenna to be mounted
1o virtually any structure availabte but they also allow
the antenna’s pattem 1o be directad precisely into the
desired caverage area.

Both versions allow the fead cable to bs routed 1o
a terminal or basa station mounted above or bekow the
antenna and even allow the feed cable to be hidden
behind the antenna and routed through the wall. In
addition. the Standard Waill meunt versicon méy be mated
with two optional mounting brackets for aven greater
instaflation flexibility, The Mast Mount Brackat is used
for installations on masts from 110 2.5 inches (26 mm
to 84 mim) in dameter. The Universal Mount Bracket
parmits up to 210degrees of tilt and 360 degraas of
rotation for main lobe steering and can be attachad to
a mast of a flat surface. Both mounts are suitablo for
indoor and outdoor installations.

Performance and Durability
DirectLink Patch arnts are uniquely designed 1o provide superior performance. The antenna employs
pateh technology without the Lsual reliance on expensive and lossy diefactfic subsiratas, Instead, an ait
diglectric technology, called MicroAlr,™ is used to decrease material cost and increase radigtion efficioncy.
Earh anfenna Is provided with a standard low loss cable pigtail. A choica of SMA or TNG connectors is
itable. Other types ara aval UpOn request
Solid brass slements are rigidly supported by the injection molded ultraviolet resistant enclogure. The
endosure components are designed 1o nest together during assembly creating a moisture barrier. The
anterma wilt provide years of refizble, frouble free service,

HPime COMMON SPECIFICATIONS

50 & . Power; 75 Walts (29 Watts 21 § GHg)
SIOTAMPIOINF 1.5 % 65 1K1 12 SKA Yes Polerization: Lindar
S2307MP106MF 75 50 % 161 12 SMA N Dirmetsions & Weightt

Stancand teall mowt
S5ISIBAMPIOTRE 10 @9 58 151 15 TNG Yea ST0X581 % 150 R
SSISIOMPIOTNE 10 n = 151 15 THG No (1448 %988 x 380 e,
BEISIOAMPIOEMF 10 27 5B 151 15 SMA Yee sa( 145
BRISIOMPIOEMF 10 7 8B 151 15 SMA No it
SS1SIZAMPIOTNE 12 2 45 w1 TG Yes S80x3812226
S5IGIZMPIOTNE 12 27 4 181 18 : No {1473 % 568 x 6.74 cm),
SE1S1ZAMPTOSMFE 12 7 45 131 15 GMA Yoy Boz( 23k
SEISTIMPIOSMFE 12 7 & 11 15 WA No Connectar:
SMA, TNC. Other connecte

SSTOIBAMPIOTNF 0 27 & im1 18 NG Yes w:mwc judions
BETAGMIMOINFE 10 k4 58 151 15 TNG No fn: Tquest
SETOAMPIOSMF 10 s 151 15 SMA Yas Wounting: )
SET2IOME T 0BMF 10 xn 58 161 15 SMA . Stangard units tor wall mounting. 7

— Mast mouit bracieat kita
857212AMPIBINE 12 i 45 151 15 TNC Yes avaikstle.Custiom mount
SSTZIZMPHOTNF 12 27 45 1‘2;1 18 m :&e conligurations oF wne Users.
S5T21ZAMPIASMF 12 }-rd 45 161 15 ] Cable: Low s pigial .
SEmINPISME 12z 48 150 1B SMA No wigisl provided

A801005.D0C



( -—ril\-uu vr'"-"-"-ll-llll

Spread Spectrum
Panel Antenna

Facls & Features

*  GabrielQuality and Dependatility.

*  Verticalor Horizontal Polarization,

*  FlatConstruction,

¢ Lghtweightand durable constucticn.

* Quickandeasyinstallation,

*  DCgrounded for lighthing protection,

¢ Paintable UV Stabilized Fiberglass Radome.

. Qmional Mounting hardware for 3-0 Orientation,
*  Oneyearextendadwarranty,

Freguency Range (GHz)
Bandwidth (MHz)
Gain, dBi (dBd)
Nominal Baamwidth @-3dB
{E-Plane)
{H-Plane)
Cross Polar
F/BRatio
VSWR Max. (R.L}
impadance (Ohms)
Maximum Power inWatls
input Connector Type(othertypes avallabde)

Dimensions HxWx L i

i {mrm}
FrontWindload s, (N)
Side Windload Ibs. {N)
Survval Rating mph (kinh)
Weight ibs. (kg)
Mast Mounting Max./Min. in. (mmy
Connector Position
Radome Material
Radome Color
Chassis Material
Screws

V=N
éibnel electronics

INCORPORATEDR

A801005.D0C

232X
0082647

riat Fanel Antenna ™

|

NANNNNNAN

g
NN

NN

2.300-2,500
200
17.1{15.0)

32¢
2r
-23dB
26dB
1.50:1{14.0)
50

100 W
TNC/N/SNA

Ax8x27°
(310X 203 x 57)
19.6 (87)
4(18)

93 (150)
4{1.7)
1.2-2.3(30-60)
back
Fiberglass
RAL 9002 (standerd)
aluminum
Staintess Steal

Product mfomaation subject tn change without notice.

P.0.Box 70, Searborough, Maine 04070 USA J

Tel(207)883-5161 Fax (207) B83-4469
ernai info@gabrielnst.com
website www gabrieinet.com
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. Spread Spectrum

Parabolic Antennas ﬂ
“e\ﬂ 2.300 - 2.500 GHz

Ed
>
o 3‘ » Unpressurized
o i 3 Foam Dielectric Feeds
S Bt
ial
' el ED Eacts & Featares
o i P Bt ____=
coar = E ;—-—-"“"'"‘:: ¢ Type NFemale coax connector, 50 ohm.
N —
i ]i : : ;‘—ii ; »  Most foeds are eastly instailed from the front of the antenaa, wiie
Lo B ; aitpvsing inspection orreplacement fram rear, Smodth oolarizrton
. : 7 : gt or ghaoge s ubleined from the rear oling antenna,
= 2 v ?;préefanmnnu meet orexcaed Standards E1A-195-C and Eta
» #41=8
7 *  Gridantennadesignofiers lawerwindioing, typically reduced 40%
or mare (withoutice} fram comparable sized Solid anteana.
4#(1.2m) Porabelic Gad Antenna {+ 2.300.2,500 GHz Spread Spectum Panel Antenna avaiiaie. |

Electrical Specifications

R

. o degrees
Grid Parabelic - Plane Polarized - Unpressurized
SH5GF23 3 O - 238 242 248 9.4 0 % 150  (14.0)
2.300-2.50C 85G423 4 (1.2} - /3 287 2% T2 n 29 1.50 (140}
$5G6-23 6 (1.8 This product tw be released $oon
Standard Parabelic « Plane Folarized - Unpressurized
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“e\ﬂ 2.300 - 2.500 GHz

Ed
>
o 3‘ » Unpressurized
o i 3 Foam Dielectric Feeds
S Bt
ial
' el ED Eacts & Featares
o i P Bt ____=
coar = E ;—-—-"“"'"‘:: ¢ Type NFemale coax connector, 50 ohm.
N —
i ]i : : ;‘—ii ; »  Most foeds are eastly instailed from the front of the antenaa, wiie
Lo B ; aitpvsing inspection orreplacement fram rear, Smodth oolarizrton
. : 7 : gt or ghaoge s ubleined from the rear oling antenna,
= 2 v ?;préefanmnnu meet orexcaed Standards E1A-195-C and Eta
» #41=8
7 *  Gridantennadesignofiers lawerwindioing, typically reduced 40%
or mare (withoutice} fram comparable sized Solid anteana.
4#(1.2m) Porabelic Gad Antenna {+ 2.300.2,500 GHz Spread Spectum Panel Antenna avaiiaie. |

Electrical Specifications

R

. o degrees
Grid Parabelic - Plane Polarized - Unpressurized
SH5GF23 3 O - 238 242 248 9.4 0 % 150  (14.0)
2.300-2.50C 85G423 4 (1.2} - /3 287 2% T2 n 29 1.50 (140}
$5G6-23 6 (1.8 This product tw be released $oon
Standard Parabelic « Plane Folarized - Unpressurized
55P2-23 2 (08) - 203 W7 2 14.9 26 2t 190 (4.0}
2308-2500  SSP4R 4 {12) %3 87 274 72 0 X 150 (14.0)
s5$P623 8 {18) This product to be released soon
“e\N 5.690 - 5.925 GHz
dp : . Facts & Features
i

+ TyseN Female coax connector, $20hm.

o Mosifoeds are easity installec from the front of the antenna, while

allowing inspaction ar reptacamant fram rar, Smoolh no'arzation
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FCC 15.205 Restricted Band Emissions
24 dBi QLP Parabolic Antenna
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FCC 15.205 Restricted Band Emissions
24 dBi Grid Parabolic Antenna
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FCC 15.205 Restricted Band Emissions
17 dBi Panel Antenna

FCC 15.205 Restricted Band missions
21 dBi Solid Parabolic Antenna
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21 dBi Solid Parabolic Antenna
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FCC 15.205 Restricted Band Emissions
21 dBi QLP Parabolic Antenna

FCC 15.205 Restricted Band Emissions
26 dBi Grid Parabolic Antenna
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FEDERAL COMMUNICATIONS COMMISSION
Equipment Authorization Division
7435 Oakland Mills Road
Columbia, MD 21046
Telephone: (301) 725-1585
Facsimile: (301) 344-2050

Guidance on M easurements for Direct Sequence Spread Spectrum Systems

Part 15 of the FCC Rules provides for operation of direct sequence spread spectrum
transmitters. Examples of devices that operate under these rules include radio local area
networks, cordless telephones, wireless cash registers, and wireless inventory tracking
systems.

The Commission frequently receives requests for guidance as to how to perform
measurements to demonstrate compliance with the technical standards for such systems.
No formal measurement procedure has been established for determining compliance with
the technical standards. Such tests are to be performed following the general guidancein
Section 15.31 of the FCC Rules and using good engineering practice. The following
provides information on the measurement techniques the Commission has accepted in the
past for equipment authorization purposes. Alternative techniques may be acceptable upon
consultation and approval by the Commission staff. The information is organized
according to the pertinent FCC rule sections.

Section 15.31(m): Thisrule specifies the number of operating frequencies to be examined
for tunable equipment.

Section 15.207: Power line conducted emissions. If the unitis AC powered, an AC
power line conducted test is aso required per thisrule.

Section 15.247(a)(2): Bandwidth. Make the measurement with the spectrum analyzer's
resolution bandwidth (RBW) = 100 kHz. In order to make an accurate measurement, Set
the span >> RBW.

Section 15.247(b): Power output. Thisisan RF conducted test. Use a direct connection

between the antenna port of the transmitter and the spectrum analyzer, through suitable
attenuation. Set the RBW > 6 dB bandwidth of the emission or use a peak power meter.

Section 15.247(c): Spurious emissions. The following tests are required :
(1) RF antenna conducted test: Set RBW = 100 kHz, Video bandwidth (VBW) > RBW,

scan up through 10th harmonic. All harmonics/spurs must be at least 20 dB down from
the highest emission level within the authorized band as measured with a 100 kHz RBW.
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(2) Radiated emission test: Appliesto harmonics/spurs that fall in the restricted bands
listed in Section 15.205. The maximum permitted average field strength islisted in Section
15.209. A pre-amp (and possibly a high-pass filter) is necessary for this measurement.
For measurements above 1 GHz, set RBW =1 MHz, VBW = 10 Hz, Sweep: Auto. If the
emission is pulsed, modify the unit for continuous operation, use the settings shown
above, then correct the reading by subtracting the peak-average correction factor, derived
from the appropriate duty cycle calculation. See Section 15.35(b) and (c).

Section 15.247(d): Power spectral density. Locate and zoom in on emission peak(s)
within the passhand. Set RBW = 3 kHz, VBW > RBW, sweep = (SPAN/3 kHz) e.g., for
aspan of 1.5 MHz, the sweep should be 1.5 x 10° | 3 x 10° = 500 seconds. The peak level
measured must be no greater than +8 dBm. If external attenuation is used, don't forget to
add this value to the reading. Use the following guidelines for modifying the power
spectral density measurement procedure when necessary.

. For devices with spectrum line spacing greater than 3 kHz no changeis
required.
. For devices with spectrum line spacing equal to or less than 3 kHz, the

resolution bandwidth must be reduced below 3 kHz until the individual
lines in the spectrum are resolved. The measurement data must then be
normalized to 3 kHz by summing the power of al the individual spectra
lines within a 3 kHz band (in linear power units) to determine compliance.

. If the spectrum line spacing cannot be resolved on the available spectrum
analyzer, the noise density function on most modern conventional
spectrum analyzers will directly measure the noise power density
normalized to a 1 Hz noise power bandwidth. Add 34.8 dB for correction
to 3 kHz.

. Should al the above fail or any controversy develop regarding accuracy of
measurement, the Laboratory will use the HP 89440A Vector Signal
Analyzer for final measurement unless a clear showing can be made for a
further aternate.

Section 15.247(e): Processing Gain. The Processing Gain may be measured using the
CW jamming margin method. Figure 1 shows the test configuration. The test consists of
stepping asignal generator in 50 kHz increments across the passband of the system. At
each point, the generator level required to produce the recommended Bit Error Rate
(BER) isrecorded. Thislevel isthe jammer level. The output power of the transmitting
unit is measured at the same point. The Jammer to Signal (J/S) ratio is then calculated.
Discard the worst 20% of the J/S data points. The lowest remaining JSratio is used
when calculating the Processing Gain.
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In apractical system, there are always implementation losses which degrade the
performance below that of an optimal theoretical system of the same type. L osses occur
due to non-optimal filtering, lack of equalization, LO phase noise, "corner cutting in
digital processing”, etc. Total lossesin a system, including transmitter and receiver, should
be assumed to be no more than 2 dB.

The signal to noise ratio for an ideal non-coherent receiver is calculated from:
(1) Pe = 154N
where :Pe = probability of error (BER)
(SN)o = therequired signal to noise ratio at the receiver output for a given

received signal quality

Thisisan example. You should use the equation (or curve) dictated by your demodulation
scheme.

Ref.: Viterbi, A. J. Principles of Coherent Communications, (New Y ork: McGraw-Hill
1966), Pg. 207

Using equation (1) shown above, calculate the signal to noise ratio required for your
chosen BER. This vaue and the measured J/S ratio are used in the following equation to
calculate the Processing Gain (Gp) of the system.

Gp=(SN)o+M;j+Lsys

where: (SN)o = Signal to noise ratio
Mj = JSratio
Lsys = System losses.
Ref.: Dixon, R., Spread Spectrum Systems (New Y ork: Wiley, 1984), Chapter 1.

A801005.D0C 60



A801005.D0C

APPENDIX G

Processing Gain

61



Frequency, MHz
of Interfarar
2406.0
2408.5
2407.0
24078
2408.0
2408.5
2408.0
2408.5
2410.0
24105
24110
24115
24120
2412.5
2413.0
24135
24140
24145
24150
24155
2416.0
2416.5
2417.0
24175
2418.0
2418.5
2419.0
2418.5
2420.0
24205
2421.0
2421.5
2422.0
24225
24230
24235
2424 0
24245
2425.0
24255
2426.0
2426 6
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T ~oe-1998 . 15221

MU TIFOINT MNETWORKS

Processing Gain on the Access System, Low Channel

CW level
of Intarferer
-30.0
-80.8
-80.8
-£1.0
-80.4
-80.6
-80.8
-80.6
-804
-79.8
-80.0
-80.4
-80.2
-80.8
-80.0
-80.1
-80.0
-79.6
-78.5
-80.0
-78.0
-78.5
-78.4
-78.6
-78.1
-78.2
-78.0
-78.0
-77.6
-77.2
-77.2
-17.2
-77.3
77.8
-78.1
-78.0
-785
782
-79.0
-78.5
-78.8
794

Level of desired
signal
88
-88
-88
-88
-88

-88

JIS ratio

0.414
0.371
0.371
0.360
0.362
0.384
0.381
0.381
0.392
0.425
0.414
0.392
0.403
.37
0414
0.409
0.414
0.436
0.441
0.414
0.469
0.496
0.502
0.491
0518
0.513
0.524
0.524
0.546
0,569
0.5689
0.569
0.563
0.535
0.518
0.524
0.496
0513
0.469
0.496
0.480
0.447

{SMN)o

10.5
10.5
10.5
10.5
10.5
10.5
105
105
105
105
10.6
105
10.5
105
10.5
10.6
10.5
10.5
105
10.5
106
1056
10.6
10.5
1058
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.8
10.5
10.5
105
10.5
108
10.8
10.5

System Losses

15
15
15
1.5
1.5
18
1.6
1.5
1.5
1.5
1.8
1.8
1.5
15
1.9
15
156
15
16
15
15
1.5
1.5
1.6
15
15
18
15
1.5
1.5
15
15
15
1.5
1.5
15
1.5
15
15
1.5
15
1.6

PG

12.41
12,37
12,37
12,38
12.39
12.38
12.38
12.38
12.39
12.42
1241
12.38
12.40
12.37
12.41
12.41
12 41
12.44
12.44
12.41
12.47
12.60
12.50
12.49
12.52
12.51
12.52
12.52
12.55
1257
12.57
1257
12.56
12.54
12,52
12.52
12,50
12.5%
12.47
12.50
1248
1245
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24270
24275
2428.0
24285
2429.0
24295
24300
2430.5
2431.0
2431.5
2432.0
24325
2433.0
24335
24340
24345
24350
24355
24380

ML TIPOTHT NETWIRKS

-79.0
-79.2
-79.5
782
-18.5
-78.8
-78.5
-78.0
-78.6
-78.7
-78.2
-77.8
-78.8

783
775
-71.8
-78.0
]
7.2

-88 0.469
-88 0458
88 0.441
88 0458
B8 0496
-88 0.480
-88 0.496
-88 0.524
-88 0.496
-88 0.485
88 0513
88 0.535
-88 0.491
-58 0.507
-88 0552
-88 0.535
88 0.524
88 0.552
-88 0.569

Actual channel is centered on 2421 MHz.

10.5
10.6
10.5
105
10.5
10.5
10.6
10.6
10.5
10.5
105
105
10.5
10.6
10.5
10.5
10.5
10.5
10.5

€50 595

2417

FLa3

12.47
12.46
12.44
12.46
12.50
12.48
12.50
12.52
12.50
12.49
12.51
12.54
12.49
12.5
12.55
12.54
12,52
12.55
12.67
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Processing Galn on the Access System, High Channel

Frequency, MHz CW level Level of desired  J/Sratio  (S/M)o Systemn Losses PG
of interferer of interferer sighal

2446.0 -78.5 -87 0.446 10.5 1.5 12.45
24455 -78.0 -87 0.474 10.5 1.5 12.47
2447.0 718 87 0.485 105 1.5 12.49
24475 778 -§7 0.485 10.5 1.5 12.49
2448.0 -79.0 -87 0.419 10.8 15 12.42
2448.5 -80.0 -87 0.364 10.6 1.5 12.36
2449.0 -79.2 -87 0.408 10.5 1.5 122.41
2449 5 -79.6 -87 0.386 10.5 1.6 12.39
2450.0 -78.8 87 0.430 10.5 1.5 12.43
2450.5 -78.9 -87 0.424 10.5 15 12.42
24510 -77.7 -87 0.491 10.5 156 12.49
24515 -78.0 37 0419 10.8 1.5 12.42
24520 -78.4 87 0.397 10.5 1.5 12,40
24525 -79.9 -87 0.370 10.5 15 12.37
2453.0 -79.0 -87 0.419 10.5 1.5 12.42
2453 5 -78.8 -87 0.430 10.5 18 12.43
24540 -79.0 -87 0419 10.5 15 12.42
24545 ~79.6 -87 0386 10.5 1.5 12.39
24550 -78.8 -87 0.430 10.5 15 12.43
24555 -79.0 -87 0419 10.5 1.5 12.42
2456.0 -78.6 -87 0.441 10.6 1.5 12.44
2456 .5 ~78.5 -87 0.446 10.5 15 12 45
2457.0 ~18.4 87 0.452 10.5 1.5 12.45
2457.5 778 -87 0.485 10.5 1.6 12.48
2458 Q 770 87 0.5630 10.5 1.5 12.83
2458.5 -77.8 87 0.485 10.5 1.5 12.49
2459.0 -77.6 -87 0.457 10.5 1.5 12.50
24596 REY 87 0.530 10.5 15 12.63
2450.0 -76.8 87 0.542 10.5 1.5 12.54
2460.5 -77.2 -87 0519 10.5 1.5 12.52
2461.0 -77.2 87 0.519 10.5 1.5 12.52
2461.5 -77.0 -87 0.530 10.5 1.6 12.83
2462.0 -77.0 87 0.530 10.5 16 12.63
2462 5 -76.8 -87 0.542 105 1.5 12.54

! 24630 -78.0 -87 0.474 105 1.5 12.47
2463.5 -77.6 -87 0.497 10.5 1.5 12,50
2464.0 774 -87 0.508 105 15 12.561
2464.5 777 87 0.491 10.5 15 12.49

; 2465.0 -78.0 87 0.474 10.5 15 12.47
24655 778 87 0.480 10.5 1.5 12.48
2486.0 -78.0 87 0.474 10.5 15 12.47
2466.5 -78.2 87 0.463 10.5 1.5 12.46
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2467 O
24675
2468.0
2468.5
24690
2469 5
2470.0
24705
2471.0
24715
24720
24725
2473.0
247358
24740
24745
2475.0
24755
2476.0

5

B

2

ML T TRPOINT METWORKS

-78.0
-78.0
-78.3
-783
-78.5
-77.8
-78.5
-78.0
-78.2
-78.0
-{7.8
-718
-77.8
-77.0
175
-17.7
-77.3
EIE]
-77.0

-87 0474
-87 0.474
-87 0.458
-37 0.458
-87 0.446
87 0.485
-87 0.448
-87 0474
-87 0.463
87 0.474
-87 0.485
-87 0.485
-87 0.485
87 0.530
-87 0.502
-87 0.491
-87 0.513
-87 0.502
-87 0.530

Actual channel is centared on 2462 MHz.

10.5
105
10.5
10.5
10.5
10.5
10.5
10.5
105
10.%
10.8
105
10.8
10.5
10.5
10.5
105
105
106

con B05 2417 P

15
18
1.5
15
1%
15
156
15
1.3
1.5
15
15
1.8
1.6
1.5
1.8
1.5
1.5
15

12.47
12.47
12.46
12.48
12.45
12.49
12.45
12.47
12.46
12.47
12.49
12.49
12.49
12.53
12.50
12.49
12.51
12.50
12.63
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