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1. Executive Summary

This test report documents the measurements performed on the M/A-COM MASTRIII VHF Base
Station as part of a Class 2 Permissive Change application for the FCC Part 90/Part 22 and
Industry Canada RSS-119 certifications.

Reference - FCCID: OWDTR-0032-E
- |C: 3636B-0017 and IC: 36361931032C

The only hardware change done on the base stationis the frequency change of crystd Y 1, located
on the Andog Filter Board (CB101070V1) within the SitePro Shelf, from 400 kHz to 384 kHz
The purpose of this Class 2 Permissve Change is to introduce a new emission designator to the
grant of authorization. The XNB emisson designator isa 2 level 9600 baud frequency modulated
sgnd with afrequency deviaion of +/- 1.9 kHz. The new emission designatorswill be:

8K25F1D, and 8K25F1E. The origina equipment which received its grant of authorization in
March 2004 had asmilar emisson with +/- 1.5 kHz deviation (7K50F1D, and 7K50F1E).

On the basis of measurements performed in April 2004, the M/A-COM MASTRIII VHF Base
Stationis verified to be compliant with FCC Part 90/Part 22 and Industry Canada RSS-119
requirements. The test dataincluded in this report apply to the product titled above manufactured
by M/A-COM, Inc. A detailed summary of compliance resultsisfound in Table 2-1: Compliance
Results Summary on page 7.

The master of this document is stored on an electronic database and is “write-protected” and may be altered only by authorized persons at CG-MAC Engineering Inc.. Viewing of
the master document electronically ensures access to the current issue. Any hard copies must be regarded as uncontrolled copies.
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2. Compliance Summary

This section summarizes al the measurements performed on M/A-COM MASTRII VHF Base
Station and its compliance to FCC Part 90/Part 22 and Industry Canada RSS-1109.

Table 2-1: Compliance Results Summary

Product Summary

Product Name:

M/A-COM MASTRIII VHF
Base Station

Project Manager:

Warren Johnsen

Product Code: Measurements by : Denis Lalonde
Product Status: Date: April 22, 2004
Test Cases
Performed | Description Specification Test Results | Notes
Pass Fail
FCC Part 90.205
[ | RF Power and 2.1046 [ | O
RSS-119 sect. 5.4
Conducted Spurious FOC Part 90.210.
22.359 and 2.1051
u Emissions u o
RSS-119 sect. 6.3
FCC Part 90.210,
[ ] Emission Mask 22.359 and 2.1049 [ ] D
RSS-119 sect. 6.4
ield Strength of Spurious art 90. ot evaluated (see note
0 Field S h of Spuri FCC Part 90.210 0 0 N I d( 1)
Emissions and 2.1053
FCC Part 90.213 Not evaluated
O Frequency Stability and 2.1055 O O
RSS-119 sect. 7
O Audio Frequency Response | FCC 2.1047 O O | Notevaluated
FCC 2.1047 Not evaluated
O Audio Low Pass Filter O O
RSS-119 sect. 6.6
O Modulation Limiting FCC 2.1047 O O | Notevaluated
FCC 2.202
| Occupied Bandwidth | O
RSP 100 sect. 7.2
Transient Frequency FCC 90.214 Not evaluated
| Bohayi O | O
ehavior RSS-119 sect. 6.5
FCC 1.1310 To be evaluated during
O RF Exposure RSS-119 sect. 9.0 O O | licensing of equipment

1. In the previous FCC/Industry Canada application (FCCID: OWDTR-0032-E, IC: 3636B-0017) , the minimum
Field Strength of Spurious Emissions passing margin for the VHF MASTRIII BTS was 33.1 dB. No significant
increase in the conducted spurious emissions of the VHF MASTRIII BTS are noticed when the levels reported in
this report and the previous FCC/Industry Canada application (FCCID: OWDTR-0032-E, IC: 3636B-0017) are

compared.

The master of this document is stored on an electronic database and is “write-protected” and may be altered only by authorized persons at GMAC Engineering Inc.. Viewing of
the master document electronically ensures access to the current issue. Any hard copies must be regarded as uncontrolled copies.
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3. Equipment Under Test (EUT)

3.1 Product Functional Description
The product trade name of the unit tested was “M/A-COM MASTRIII VHF Base Station’.

Figure 3-1 provides abrief description of the tested product.

Figure 3-1 Product Description

St MASTR® Il P25 Station
Conventional V H F

The MASTR III P25 digital Base Station, built on the

tradition of the popular MASTR series of repealers, is an

industry leader in interoperability. performance, and refiability.

The MASTR III P23 provides secure digital commumications

Jor mission critical applications. The station is capable of

both conventional Project 23 digital communications and

conventional analog communications for maximum flexibility. o
The addition of a SitePro Controller provides the capabifity

of delivering Internet Protocol (IP) data and voice to a

MA-COM P25 network.

3.1.1 Description of EQuipment Changes

The required modification comprises a frequency change of crystal Y1, located on the Analog
Filter Board (CB101070V 1) within the SitePro Shelf, from 400 kHz to 384 kHz, plus adjustment
of the peak FM deviation of the trangmitter. The crysta change has the effect of reducing the
(programmable) modulation filter bandwidth by 4%, alowing the equipment to meet the mask
with the required deviation seiting.

The purpose of this Class 2 Permissve Change is to introduce a new emisson designator to the
grant of authorization. The XNB emisson designator isa 2 levd frequency modulated sgna

with afrequency deviation of +/- 1.9 kHz. The new emission designators will be: 8K25F1D, and
8K25F1E. The origind equipment had asimilar emisson with +/- 1.5 kHz deviation.

3.2 Manufacturer Information

Company Name M/A-COM, Inc.
Mailing Address 221 Jefferson Ridge Parkway, Lynchburg, Virginia, U.S.A., 24501
Product Name M/A-COM MASTRIII VHF Base Station

The master of this document is stored on an electronic database and is “write-protected” and may be altered only by authorized persons at CG-MAC Engineering Inc.. Viewing of
the master document electronically ensures access to the current issue. Any hard copies must be regarded as uncontrolled copies.
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3.3 Transmitter Specifications
Table 3-1 ligts the specifications of the trangmitter under test.

Table 3-1: Transmitter Specifications

Circuit Pack Fundamental Frequencies (MHz)
Tx power 10to 110 W

Tx frequency 136 to 174 MHz

Channel spacing 12.5 or 25 kHz

3.4 System Components
The system tested congists of the following units, as shown in Table 3-2.

Table 3-2: MASTRIII VHF BTS Components

Component Model Serial Number
MASTRIII shelf SXGPNX 9861756

Tx Synthesizer module (low freq. split) EA101685V1 SLR 0330 1348
Tx Synthesizer module (high freq. Split) EA101685V2 SLR 0330 1362
Rx Synthesizer module EA101684V1 SLR 0330 1730
Rx Front End module 19D902782G1 CKA 01346979
IF module EA101401V1 SLR 03150255
System module 19D902590G6 SLR 03040661
DSP module EA101800V1 SLR 03084077
Power module 19D902589G2 CKA 01390368
Power supply 19A149979P1 31725690
SitePro shelf EA101209V1 SLR 02190892
RF Power Amplifier EA101292V10 08324897

3.5 Support Equipment

The support equipment used for operation and monitoring of the EUT isdescribed in Table 3-3.

Table 3-3: Support equipment

Description

Model Number

IBM Thinkpad PC

600E

The master of this document is stored on an electronic database and is “write-protected” and may be altered only by authorized persons at GMAC Engineering Inc.. Viewing of
the master document electronically ensures access to the current issue. Any hard copies must be regarded as uncontrolled copies.
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3.6 System Set-up and Test Configurations
The system configuration used for dl test casesis presented in Figure 3-2 and Figure 3-3.

Figure 3-2: Module configuration

PA ANT —_— PA FAULT

| ——

|| !l SPEAKER voL SQ PC Hrs

L |1 1 | | ]
T RX i SYSTEM POWER
syntH| [synu| |FRONT|  [IF] S

END MODULE MODULE MODULE

Figure 3-3: System Configuration

Power meter or

PC
Spectrum
Anayzer or
PA Modulation
Transmission Lin ————— Analyzer
Test set in output
AC
supply

A photograph of the test setup used in thistest report is presented in Appendix B: Test Set-up
Photographs, on page 21.

3.7 System Modifications
No modifications were required to pass the requirements.

The master of this document is stored on an electronic database and is “write-protected” and may be altered only by authorized persons at CG-MAC Engineering Inc.. Viewing of
the master document electronically ensures access to the current issue. Any hard copies must be regarded as uncontrolled copies.
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4. General Test Conditions

4.1 Test Facility

Radiated emissons testing was performed in a 10-meter Ambient Free Chamber (AFC) located at
21 Richardson Side road, Kanata, Ontario, Canada. The AFC consists of a shiddded room lined
with farite tiles and anechoic materid.

These test facilities are accredited by the Standards Council of Canada (SCC) [1]. Through a
Mutua Recognition Agreement (MRA) between the Nationa Voluntary Laboratory
Accreditation Program (NVLAP) and SCC, the accreditation status of the AFC facility isvaid
for theU.S.

4.2 Measurement Instrumentation

The measurement instrumentation conformsto ANS C63.2 [5] and CISPR 16 [6]. Cdlibration of
the measurement instrumentation is maintained in accordance with the supplier's
recommendations, or as necessary to ensure its accuracy.

The master of this document is stored on an electronic database and is “write-protected” and may be altered only by authorized persons at GMAC Engineering Inc.. Viewing of
the master document electronically ensures access to the current issue. Any hard copies must be regarded as uncontrolled copies.
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5. Detailed Test Results

5.1 RF Power

5.1.1 Test Specification
The system was tested to the requirementslisted in Table 5-1:

Table 5-1: RF Power Requirements

Requirement Part / Section
FCC 90.205, 2.1046
RSS-119 54

5.1.1.1 Limits
The system was tested to the rated power of the EUT, lisged in Table 5-2.

Table 5-2: RF Power limit

Rated power

10to 110 W (40 to 50.4 dBm)

5.1.2 Test Facility Information

L ocation: Solectron Technica Centre Lab 13
Datetested: April 22, 2004
Tested by: DenisLaonde

5.1.3 Test Procedure
The output of the power amplifier was connected to a spectrum andyzer using a cdibrated RF
attenuator and cable.

The unmodulated RF signd was et in the middle of the frequency band. The lowest and highest
possible power levels were evauated. The sgna was measured with Tx Synthesizers of both low
and high frequency splits.

5.1.4 Test Results
Test resultsare shown in Table 5-3.
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Table 5-3: RF power levels

Channel (MHz) Low Power | Hi Power
(dBm) (dBm)

153.975 (low freq. split) 40.0 50.5

153.975 (high freq. split) 40.1 50.5

5.1.5 Test Conclusion
The test results met the requirement.

5.1.6 Test Equipment List

Table 5-4: Test Equipment used for RF Power

Category Manufacture Model Number | Description Serial Cal. Due
Number

Attenuator Weinschel 53-10-33 10 dB, 500 W SSG0012447 | 11/02/2005

Attenuator Weinschel 6071 10dB, 50 W BE0951 6/11/2004

Attenuator Microline 768-10 10dB, 25 W 06214 6/11/2004

Spectrum analyzer HP 8562B 22 GHz 2913A00400 | 25/10/2004

The measurement instrumentation conformsto ANS C63.2[5] and CISPR 16 [6]. Calibration of
the measurement instrumentation is maintained in accordance with the supplier's
recommendations, or as necessary to ensure its accuracy.

5.2 Conducted Spurious Emissions

5.2.1 Test Specification
The system was tested to the limits of the requirementslisted in Table 5-5:

Table 5-5: Conducted Spurious Emissions Requirement

Requirement Part / Section

FCC 90.210, 22.359, 2.1051

RSS-119 6.3

5.2.1.1 Limits
The following specification levels are gpplicable to this test:

Table 5-6: Conducted Spurious Emission Limit

Frequency Range (MHz) Limit (dBm)

30to 1740 -19.6
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The limit was caculated using the minimum attenuation requirement of FCC 90.210 d)3).

Attenuation = minimum of 50+ 10log (P) dB or 70 dB
= minimum of 50 + 10 log (110) or 70 dB
= minimum of 70.4 dB or 70 dB
=70dB

ERP limit =10log (110 W) —70dB
=-19.6 dBm

5.2.2 Test Facility Information

L ocation: Solectron Technica Centre Lab 13
Date tested: April 22, 2004
Tested by: DenisLdonde

5.2.3 Test Procedure

Conducted spurious emissions were measured in the middle of the 136 to 174 MHz frequency
band. The signd was measured with Tx Synthesizers of both low and high frequency splits.

The measurements were repeated while the power amplifier was operating at 10 W and 110 W.

The signa modulation used for measurementswas a 2 level 9600 baud digital wide band sgnd
(+/-1900 Hz deviation).

The measurement was separated in 2 frequency bands;

1. 30 MHz to 250 MHz: the power amplifier output is connected to the spectrum andyzer
through a 30 dB attenuator.

2. 250 MHz to 2.0 GHz: the power amplifier output is connected to the spectrum anayzer
through a 30 dB attenuator and a 250 MHz high passfilter.

5.2.4 Test Results
Thetes result are shown in Table 5-7.

Table 5-7: Conducted Spurious Emissions

Channel (MHz) Low Power Hi Power Reference
(dBm) (dBm)

153.975 (low freq. split) | <-27.3 dBm <-26.0 dBm Figure 7-2 to Figure 7-5

153.975 (high freq. split) | <-33.3 dBm <-25.8 dBm Figure 7-6 to Figure 7-9

5.2.5 Test Conclusion
The test results met the requirement.
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5.2.6 Test Equipment List

Table 5-8: Test Equipment used for Conducted Spurious Emissions

Category Manufacture Model Number Description Serial Cal. Due
Number

Attenuator Weinschel 53-10-33 10 dB, 500 W SSG0012447 | 11/02/2005

Attenuator Weinschel 6071 10dB, 50 W BE0951 6/11/2004

Attenuator Microline 768-10 10dB, 25 W 06214 6/11/2004

Spectrum analyzer HP 8562B 22 GHz 2913A00400 | 25/10/2004

High Pass filter Mini Circuits NHP-300 250 MHz high pass | 19950 NA

Signal generator HP 8648C 3GHz 3537A01539 | 05/11/2004

The measurement instrumentation conformsto ANS C63.2[5] and CISPR 16 [6]. Cdlibration of
the measurement instrumentation is maintained in accordance with the supplier's
recommendations, or as necessary to ensure its accuracy.

5.3 Emission Mask

5.3.1 Test Specification
The system was tested to the limits of the requirementslisted in Table 5-9:

Table 5-9: Emission Mask Requirement

Requirement Part / Section
FCC 90.210, 22.359, 2.1049
RSS-119 6.4

5.3.1.1 Limits
The specificaion levelsin Table 5-10 were used.

Table 5-10: Emission Mask Limits

Channel spacing 2 level/9600 baud modulation
(kHz) WB/NB, C4FM modulation

125 Part 90 Mask D

The equipment was tested to Part 90 Mask D because it is more severe than the mask specified in
FCC 22.359.
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5.3.2 Test Facility Information

L ocation: Solectron Technical Centre Lab 13
Date tested: April 22, 2004
Tested by: DenisLdonde

5.3.3 Test Procedure

One emission mask measurement was performed at 153.975 MHz with the tranamitter set with a
power level of 110 W and 10 W. The measurement was performed on alow and high frequency
split of the tranmitter synthesizer. The signd was setup as follows:

1. XNB emisson, 2 level/9600 baud modulation: the power amplifier output was modulated
with a2 level 9600 baud pseudo-random signa which had the leve required for +/- 1.9
kHz devidion.

For dl of these measurements, the power amplifier output was connected to the spectrum
andyzer through a 30 dB attenuator.

5.3.4 Test Results
Table 5-11 ligs the highest emissions measured:

Table 5-11: Emission Mask Results

Type of signal Frequency | Testresult Reference

split
XNB 2 level 9600 baud Low Pass Figure 7-10 to Figure 7-11
+/- 1.9 KHz deviation
XNB 2 level 9600 baud High Pass Figure 7-12 to Figure 7-13
+/- 1.9 KHz deviation

5.3.5 Test Conclusion
The test resuts met the requiremen.

5.3.6 Test Equipment List

Table 5-12: Test Equipment used for Emission Mask

Category Manufacture Model Description Serial Cal. Due
Number

Attenuator Weinschel 53-10-33 10 dB, 500 W SSG0012447 11/02/2005

Attenuator Weinschel 6071 10dB, 50 W BE0951 6/11/2004

Attenuator Microline 768-10 10dB, 25 W 06214 6/11/2004

Spectrum analyzer HP 8562B 22 GHz 2913A00400 25/10/2004
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The measurement instrumentation conformsto ANSl C63.2[5]. Cdlibration of the measurement
ingrumentation is maintained in accordance with the supplier's recommendations, or as necessary
to ensure its accuracy.

5.4 Occupied Bandwidth

5.4.1 Test Specification

The system occupied bandwidth was eva uated according to the oecifications liged in Table
5-13:

Table 5-13: Occupied Bandwidth

Requirement Part / Section
FCC 2.202
RSP-100 7.2

5.4.2 Test Facility Information

L ocation: Solectron Technical Centre Lab 13
Datetested: April 22, 2004
Tested by: DenisLaonde

5.43 Test Procedure

One occupied bandwidth measurement was performed at 153.975 MHz with the transmitter set at
apower level of 110 W. The measurement was performed on alow and high frequency split of
the tranmitter synthesizer. The signa was setup as follows:

1. XNB emission, 2 level/9600 baud modulation: the power amplifier output was modulated
with a2 level 9600 baud pseudo-random signa which had the level required for +/- 1.9
kHz deviation.

For dl of these measurements, the power amplifier output was connected to the spectrum
andyzer through a 30 dB attenuator.

The occupied bandwidth was measured using the 99% bandwidth measuring feature of the
spectrum andyzer.
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5.4.4 Test Results
Table 5-14 ligts the occupied bandwidth ca culated and measured results:

Table 5-14: Occupied bandwidth values

Type of signal Calculation Measurement (kHz) Emission
designator
XNB, Max. modulation (B) = 9.6 kHz 8.25 kHz 8K25F1D
2 level 9600 baud / Max. deviation (D) = 1.9 kHz : ) : )
1.9 KHz deviation K =1 Figure 7-14 & Figure 7-15 8K25F1E
Bn =B + 2DK
Bn =13.4 kHz

5.4.5 Test Equipment List

Table 5-15: Test Equipment used for Occupied bandwidth

Category Manufacture Model Description Serial Cal. Due
Number

Attenuator Weinschel 53-10-33 10 dB, 500 W SSG0012447 | 11/02/2005

Attenuator Weinschel 6071 10dB, 50 W BE0951 6/11/2004

Attenuator Microline 768-10 10dB, 25 W 06214 6/11/2004

Spectrum analyzer HP 8562B 22 GHz 2913A00400 25/10/2004

The measurement instrumentation conformsto ANS C63.2[5]. Cdlibration of the measurement
ingrumentation is maintained in accordance with the supplier's recommendations, or as necessary
to ensure its accuracy.
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7. Appendices

7.1 Appendix A: Glossary
Included bdow are definitions and abbreviations of terms used in this document.

Term Definition

AC Alternating Current

AFC Ambient Free Chamber

AM Amplitude modulation

ANSI American National Standards Institute

AVG Average detector

CISPR Comité International Spécial Perturbation Radioélectrique (International Special
Committee on Radio Interference)

Class A Class A Limits for typical commercial establishments

Class B Class B Limits for typical domestic and residential establishments

dB Decibel

EMC Electromagnetic Compatibility

EMI Electromagnetic Interference

EN European Normative

EUT Equipment Under Test

FCC Federal Communications Commission, USA

GND Ground

IC Industry Canada

PA Broadband Power Amplifier

RBW Resolution Bandwidth

RF Radio-Frequency

RFI Radio-Frequency Interference

ScC Standards Council of Canada
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7.2 Appendix B: Test Set-up Photographs

Figure 7-1: M/A-COM MASTRIII VHF Base Station conducted emissions set-up
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7.3 Appendix C: Conducted Spurious Emissions Plots

Figure 7-2: Tx at 153.975 MHz (low split) , 10 W power, 30 MHz to 250 MHz

¥ATTEM 2BdEB MR —2%. 33dBm
FL 48. Bd Em 1Ad B~ 136 ¥MH=z
MASK D Tx at 153.975 MHz
10 W, low freq. split
2 level digital mod.
+/- 1.9 kHz deviation
R
W*ﬂmﬂmni ey s
START 28.8MH=z STOF Z58. 8MHz
¥FEW 1B88kH=z UBW 188kH=z SWP BEBms=

Figure 7-3: Tx at 153.975 MHz (low split), 10 W power, 250 MHz to 2 GHz

¥ATTEM 1B8dE MR —3232. BAd Bm
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MASK D Tx at 153.975 MHz
10 W, low freq. split
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+/- 1.9 kHz deviation
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The master of this document is stored on an electronic database and is “write-protected” and may be altered only by authorized persons at CG-MAC Engineering Inc.. Viewing of
the master document electronically ensures access to the current issue. Any hard copies must be regarded as uncontrolled copies.

Page 22 of 29 Release date: April 27, 2004



ﬂt ST TR Class 2 Permissive Change Report for M/A-CONV
KP000870-CR-RAD-01-01 R T L MASTRIII VHF Base Station

Figure 7-4: Tx at 153.975 MHz (low split), 110 W power, 30 MHz to 250 MHz
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Figure 7-5: Tx at 153.975 MHz (low split), 110 W power, 250 MHz to 2 GHz
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Figure 7-6: Tx at 153.975 MHz (high split), 10 W power, 30 MHz to 250 MHz
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Figure 7-7: Tx at 153.975 MHz (high split), 10 W power, 250 MHz to 2 GHz
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Figure 7-8: Tx at 153.975 MHz (high split), 110 W power, 30 MHz to 250 MHz
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Figure 7-9: Tx at 153.975 MHz (high split), 110 W power, 250 MHz to 2 GHz
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7.4 Appendix D: Emission Mask Plots
This agppendix presents al emission mask plots for the test cases measured.
Figure 7-10: XNB 2 level 9600 baud signal with +/- 1.9 kHz deviation (low freq. split, 10 W)

ATTEM 38dEB
FEL 48. 8dBm 1E8d B~

MfSK D Tx at 153.975 MHz

10 W, low freq. split
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[l
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Figure 7-11: XNB 2 level 9600 baud signal with +/- 1.9 kHz deviation (low freq. split, 110 W)
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Figure 7-12: XNB 2 level 9600 baud signal with +/- 1.9 kHz deviation (high freq. split, 10 W)
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Figure 7-13: XNB 2 level 9600 baud signal with +/- 1.9 kHz deviation (high freq. split, 110 W)
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7.5 Appendix E: Occupied Bandwidth Plots
This appendix presents dl occupied bandwidth plots for the test cases measured.

Figure 7-14: 2 level 9600 baud signal with 1.9 kHz deviation (low freq. split synthesizer)
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Figure 7-15: 2 level 9600 baud signal with 1.9 kHz deviation (high freq. split synthesizer)
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