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Rules under normal use and maintenance.

Kerwinn Corpuz
Project Engineer
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LIST OF TERMSAND ABBREVIATIONS

AC Alternating Current

Ca Calibration

d M easurement Distance

dB Decibels

dBm decibels Below 1 milliwatt

dBpA Decibels above one microamp

dBpv Decibels above one microvolt

dBpA/m Decibels above one microamp per meter

dBuVv/m Decibels above one microvolt per meter

DC Direct Current

E Electric Field

DSL Digital Subscriber Line

ESD Electrostatic Discharge

EUT Equipment Under Test

f Freguency

FCC Federal Communications Commission

CISPR Comite I.nternation.al Special.des Perturbgti ons Radioel ectriques
(International Special Committee on Radio Interference)

GRP Ground Reference Plane

H Magnetic Field

HCP Horizontal Coupling Plane

Hz Hertz

IEC I nternational Electrotechnical Commission

kHz kilohertz

kPa kilopascal

kv kilovolt

LISN L ine I mpedance Stabilization Network

MHz M egahertz

uH micr ohenry

uF microfarad

us micr oseconds

NEBS Network Equipment-Building System

PRF Pulse Repetition Frequency

RF Radio Frequency

RMS Root-M ean-Square

TWT Traveling Wave Tube

Vim Volts per meter

VCP Vertical Coupling Plane

W Watts

MET#EMCS13860-FCC27
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Summary of Test Results

These tests were conducted on a sample of the equipment for the purpose of demonstrating compliance with Part 27, Subpart
C. All tests were conducted using measurement procedure ANSI C63.4: 2001.

Type of Submission/ | Certification/ Part 27 Subpart C
Rule Part:

EUT: [ BRN-5000 Base Station

FCCID: | QONBRNS5000

Equipment Code: | TNB

Emissions Designator: | 7M50D7D

RF Power Output: | Output Power at antenna port: Block A: 37 dBm (5 Watts); Block B: 36 dBm (4 Watts)
EIRP: Block A: 251.2 Watts; Block B: 199.5 Watts

Freguency Range | Block A: 2305 - 2310 and 2350 - 2355
(MH2): | Block B: 2310 - 2315 and 2355 - 2360

Frequency Stability: | stay within the authorized bands of operation

Tablel. Summary of Test Results
Name of Test FCC Rule Part/Section Results
RF Power Output 2.1046; 27.50(a)(1) Complies
Modulation Characteristics 2.1047(a) N/A - EUT isnon-analog
voice.
Occupied Bandwidth 2.1049 Complies
Spurious Emissions at Antenna Terminals 2.1051; 27.53(a)(1) and (3) Complies
Radiated Spurious Emissions 2.1051; 27.53(a)(1) and (3) Complies
Frequency Stability over Temperature Variations 2.1055 (a)(1); 27.54 Complies
Frequency Stability over Battery Power 2.1055 (d)(2) Complies - Refer to
Appendix A for test results.
Table2. Summary of Test Results

MET# EMCS13860-FCC27 Copyright 2003, MET Laboratories, Inc. Page vi of vi
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I. Executive Summary "

A. Purpose of Test

An EMC evaluation to determine compliance of the BRN-5000 with WCSA and WCSB (referred to as EUT
hereafter) with the requirements of Part 27, Subpart C, was conducted. (All references are to the most current
version of Title 47 of the Code of Federal Regulationsin effect). In accordance with §2.1033, the following datais
presented in support of the Certification of the EUT. BeamReach Networks, should retain a copy of this document,
and it should be kept on file for at |least five years after the manufacturing of the EUT has been per manently

discontinued.

B. Executive Summary

The EUT, as supplied to MET Laboratories, complied with the requirements stated in this test report.

References

Description

Purchase Order #1983

BeamReach Networks Purchase Order for the BRN-5000 with WCSA and WCSB
Testing

ANSI-C63.4: 2001

Methods and M easurements of Radio-Noise Emissions from Low-V oltage Electrical
and Electronic Equipment in the Range of 9 kHz to 40 GHz

TIA/EIA-603-A-2001

Land Mobile HM or PM Communications Equipment Measurement and Performance
Standards

FCC 47CFR, Chapter 1, Part 2

Title 47 Code of Federal Regulations Part 2 - Frequency Allocations and Radio
Treaty Matters, General Rules and Regulations

FCC 47CFR, Chapter 1, Part 15

Title 47 Code of Federal Regulations Part 15 - Digital Devices

FCC 47CFR, Chapter 1, Part 27

Title 47 Code of Federal Regulations Part 27 - Miscellaneous Wireless
Communications Services

Table 3. References

MET#EMCS13860-FCC27
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1. General "

A. Test Site

All testing was conducted at MET Laboratories, Inc., 4855 Patrick Henry Drive, Building 6, Santa Clara, California
95054. Radiated Emissions measurements were performed inside a 10 meter semi-anechoic chamber. 1n accordance
with §2.948(a)(2), a complete site description is filed with the Commission’s Laboratory in Columbia, Maryland.
MET Laboratories has been accredited by the National Voluntary Laboratory Accreditation Program (Lab Code:
100273-0).

B. Description of Test Sample

The EUT is abroadband wirel ess access system. It provides high spectral efficiency and capacity in non line-of-
sight propagation environments.

The model BRN-5000 aggregates the airlinks from all its associated remote units, modul ates/demodul ates the to and
from the RF signal, and interfaces with the router and/or Subscriber Management System.

Located in a central office or other ssimilar locale.
C. Emission Designator Description

The WCS bandwidth is calculated as follows. When the base station is configured to use WCS A band, at any given
instant in time, it will use the bandwidth from 2305.625 MHz to 2309.375 MHz in the lower A band and 2350.625 to
2354.375 MHz in the upper A band. Thisisatotal of 7.5 MHz of bandwidth used in normal operation. The
bandwidth used by the base station when configured to use WCS B band is 2310.625 to 2314.375 MHz and
2355.625 to 2359.375 MHz. Another way to calculate thisis that we use atotal of 1200 carriersin the lower band
and 1200 carriersin the upper band. Carrier spacing is 3.125 kHz for atotal bandwidth of 2400 * 3.125 kHz = 7.5
MHz.

The D7D designator was determined as follows. The digital modulation report describes all of thisin more detail
with the exception of the pre-established transmit sequence.

For type of modulation, the D represents emission in which the main carrier is amplitude and angle modul ated either
simultaneoudly of in a pre-established sequence. Our base transmit pre-established sequence is sync burst,
initialization burst, sync burst, training burst and data burst. The sync burst uses BPSK modulation. The initialization
burst uses 4QAM. The training burst uses 4QAM. The data burst can be 8PSK, 16QAM or 32QAM. Note that the
bursts are not pulses but modulated carriers with cyclic prefixes in between so the phase is continuous between
bursts. Phase discontinuities only occur during the TDD channel turn-around between transmit and receive.

For nature of signal modulating the carrier, the 7 represents 2 or more channels containing quantized or digital
information. All carriers are modulated. All 2400 carriers contain digital information with no analog modulation
used on any carrier. All carriers are time division duplexed between a transmit time and a receive time, with the base
transmitting during transmit time and the CPE transmitting during the receive time.

For type of information transmitted, the D represents data transmission, telemetry, telecommand. The information
transmitted by the base is not telegraphy, FAX, telephony, television. The information transmitted is data, which has
been reformatted from I P packets into frames of data used in our airlink transmissions.

MET# EMCS13860-FCC27 Copyright 2003, MET Laboratories, Inc. Page 4 of 49
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1. General "

D. General Test Setup
The EUT was tested in the configuration shown on the following pages:
E. M ode of Operation

The EUT was configured in accordance with the manufacturer's instructions and was operated as follows for al
testing contained in this report unless stated otherwise:

Refer to Chapter 6 of the Base Station Installation Manual for Mode of Operation.

Base Configuration

The Base was configured for 8 antenna, 2 subband pair, redundant WCS operation, which is the highest total output
power of the configurations.

Other Configurations are:
8 antenna, 1 subband pair redundant
6 antenna, 2 subband pair redundant
6 antenna, 1 subband pair redundant
All previously mentioned configurations but with non-redundant hardware for a total 8 different configurations.

Backhaul interfaces include ATM over OC-3, ATM over DS3 and |P over 100BaseT.

Power amps used were 10 watt versions.

MET# EMCS13860-FCC27 Copyright 2003, MET Laboratories, Inc. Page 5 of 49
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1. General "
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Figure 1. Test Configuration ?
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II. General "

EUT Configuration
Ref. | Slot # | Name/ Description Model Number Part Number Serial Number Rev. #
1D
Al PDP None Listed None Listed None Listed None Listed
A2 Fuse Panel None Listed None Listed None Listed None Listed
A3 | PM1 Power Modules WCS-10Watts 1101318-03 611130000108 01
A3 | PM2 Power Modules WCS-10Watts 1101318-03 611130000106 01
A3 | PM3 Power Modules WCS-10Watts 1101318-03 611130000107 01
A3 | PM4 Power Modules WCS-10Watts 1101318-03 611130000109 01
A4 CF1 COMNAV 12DBPCV C-5607.5/2352.5/C6/K -0 None Listed None Listed None Listed
A4 CF2 COMNAV 12DBPCV C-5607.5/2352.5/C6/K -0 None Listed None Listed None Listed
A4 CF3 COMNAV 12DBPCV C-5607.5/2352.5/C6/K -0 None Listed None Listed None Listed
A4 CF4 COMNAV 12DBPCV C-5607.5/2352.5/C6/K -0 None Listed None Listed None Listed
A5 PRBD None Listed 1101630 03 02
A6 CF1 COMNAV 12DBPCV C-5607.5/2352.5/C6/K -0 None Listed None Listed None Listed
A6 CF2 COMNAV 12DBPCV C-5607.5/2352.5/C6/K -0 None Listed None Listed None Listed
A6 | CF3 COMNAV 12DBPCV C-5607.5/2352.5/C6/K-0 None Listed None Listed None Listed
A6 CF4 COMNAV 12DBPCV C-5607.5/2352.5/C6/K -0 None Listed None Listed None Listed
A7 | PM1 Power Modules WCS-10Watts 1101318-03 611130000102 01
A7 | PM2 Power Modules WCS-10Watts 1101318-03 611130000104 01
A7 | PM3 Power Modules WCS-10Watts 1101318-03 611130000103 01
A7 | PM4 Power Modules WCS-10Watts 1101318-03 611130000105 01
A8 GPS-P None Listed None Listed 12105352 None Listed
A8 GPS-R None Listed None Listed None Listed None Listed
A9 1 LO None Listed 1101618-01 108 X3
A9 2 LO None Listed 1101618-01 001 X8
A9 | 3-5 Blank
A9 6 PRBT None Listed 1102633-01 191620000302 X8
A9 7 PRBT None Listed 1102633-01 191620000015 X6
A9 | 8-12 Blank
A9 13 RFSW None Listed | 1101615-01 201620000312 01
A9 14 Blank
A9 15 RFSW None Listed | 1101615-01 201620000308 01
A9 16 Blank
A9 17 RFSW None Listed | 1101615-01 201620000311 01
A9 18 Blank
A9 19 RFSW None Listed | 1101615-01 201620000239 01
A9 | 20- Blank

21
A10 1 XCVR None Listed 1101622-01 171620000252 X4
A10 2 XCVR None Listed 1101622-01 171620000253 X4
Al0 | 3-4 Blank
A10 5 XCVR None Listed 1101622-01 170620000251 X4
A10 6 MTM None Listed 1101400-01 010 X6
MET# EMCS13860-FCC27 Copyright 2003, MET Laboratories, Inc. Page 7 of 49
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Il. Genera

EUT Configuration (cont.)

Ref. | Slot # | Name/ Description M odel Number Part Number Serial Number Rev.
1D #
A10 7 MTM None Listed 1101400-01 009 X6

A10 | 8-9 Blank
A10 10 MTM None Listed 1101400-01 003 X6
A10 11 MBP None Listed 1101410-01 007 X7
A10 12 MBP None Listed 1101410-01 134 X4
A10 | 13-18 Blank
A10 19 MBP None Listed 1101410-01 109 X4
A10 20 NIC None Listed 1101420-01 121230000176 01
A10 21 NIC None Listed 1101420-01 121230000177 01
All Fan Tray None Listed FA3-S17640-001 0010-0129 01
Support Equipment
Ref. ID Description M anufacturer M odel Number

B GPS Antenna Trimble 41555-00

C RX Antenna None listed None listed

D TX Antenna Phazar WCS Panel

E TX Antenna Phazar WCS Panel

F TX Antenna Phazar WCS Panel

G TX Antenna Phazar WCS Panel

H Laptop Sony Corp. PCG-9B2L

I Laptop Sony Corp. PCG-9532

J Network Hub Netgear Corp. FS105

K Traffic Generator Spirent SmartBits 200

L Traffic Generator Spirent SmartBits 200

M CPE BeamReach Networks BRU-150 WCS A/B Band

N CPE BeamReach Networks BRU-150 WCS A/B Band

0] CPE BeamReach Networks BRU-150 WCS A/B Band

P CPE BeamReach Networks BRU-150 WCS A/B Band

Q SMA Hub Mini-Circuits ZN2PD2-50

R SMA Hub Mini-Circuits ZC16PD-2185

S IDU Antenna Andrew QD-2327

MET#EMCS13860-FCC27
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Il. Genera

Ports and Cabling Information

Ref. 1D | Port Name Port Location Connector Cable Type Qty. Length Shielded Cable Termination
(Ref. ID + Slot) Type (m) (? (Ref. ID + Sot + Port | D)
1 J3 A3 & A7, PM1-4 SMA Coaxial 8 0.2 Ye A5, 13
2 J2 A3 & A7,PM 1-4 SMA Coaxial 8 0.2 Yes A4 & AB, 12
3 J1 A4 & A6, CF 1-4 SMA Coaxial 8 0.2 Yes A5, J1
4 JA A4 & A6, CF1-4 SMA Coaxial 8 0.2 Yes A5, A
5 1,2 J RJ45 CAT5, 24 AWG, 2 1.0 No H, 1
UTP
6 3 J RJ45 CAT5, 24 AWG, 2 1.0 No K, L
UTP
7 Ethernet L RJ45 CAT5, 24 AWG, 4 1.0 No M, N, O, P
UTP
8 Ethernet K RX45 CATS, 24 AWG, 1 10.0 No A (top)
UTP
9 TX, RX K LC Single Mode 1 10.0 No A (top)
Fiber Optic
10 1,2, 16 Q,R SMA Coaxial 4 1.0 Yes M, N, O, P
11 S QR SMA/N- Type Coaxial 2 5.0 Yes A (top)
12 GPS ANT P A (top) BNC Coaxial 1 25.0 Yes B
13 2,3,4,6,8 A (top) N Type Coaxial 5 5.0 Yes D,EF G
14 -48 Vdc, A (top) Lug 4 AWG 4 5.0 No DC Power supply
RTN
15 S Q SMA/N-Type Coaxial 1 10.0 Yes C
16 S R SMA/N-Type Coaxial 1 10.0 Yes S
MET# EMCS13860-FCC27 Copyright 2003, MET Laboratories, Inc. Page 9 of 49
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II. General "
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Figure 2. Port Identification
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1. General "

F. M odification
The following list of modifications were applied to comply with FCC Part 15 and Part 27:
1 Added an aluminum shroud over the bottom rear portion of the main rack. This shroud covers the rear of

the fan tray assembly, the 9U backplane assembly and the 4U backplane assembly, with cabling either
routed out through the shroud or terminated with connections on the shroud.

2. Added absorber material to the rear of the shroud. Material isETS-Lindgren PN FL-1125CL. Thisisaflat
laminate absorber made from three layers of carbon impregnated foam with a thickness of 2.9 cm.

3. Added 5 ferrite beads on cablesANT1 - ANT8, A109PRBT1 and A109PRBT2 at exit from shroud.
Ferrites are FairRite Pns 2643802702 (1 each), 2643167851 (1 each), 0443167251 (1 each) and
0443164151 (2 each).

4. Added shield to the Fast Ethernet and DS-3 cables between 9U backplane and the top of the rack.

5. Modified the LO primary and redundant modules to enable or disable the LO outputs when not being used.

6. Routing of coax cabling on the LO Module was modified, with 6 cables now routed on the topside of the

board connected between the right angle edge connector and right angle PCB mounted connectors

G. Disposition of Test Sample

The test sample including all support equipment submitted to the Electro-Magnetic Compatibility Lab for testing was
returned to BeamReach Networks upon completion of testing.

MET# EMCS13860-FCC27 Copyright 2003, MET Laboratories, Inc. Page 11 of 49
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[11. Electromagnetic Compatibility RF Power Output Requirements
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[Il1.  Electromagnetic Compatibility RF Power Output Requirements ||

A. RF Power Output

Technical Specifications: §2.1046 and §27.50(a)(1)

Test equipment: Test equipment for RF Power Output islisted in Section V111 of this report.
Photograph:

Photograph 1.  RF Power Output Test Setup Photo

MET# EMCS13860-FCC27 Copyright 2003, MET Laboratories, Inc. Page 13 of 49
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[Il1.  Electromagnetic Compatibility RF Power Output Requirements ||

M easur ement

Procedures: Asrequired by 47 CFR 2.1046, RF power output measurements were made at the RF output terminals using
aDirectional Coupler and a Power Meter connected with a Sensor.

Set a32.1 dB Reference level Offset to Power Meter. The EUT was set to transmit within the operating
frequency range. The EUT was set to maximum output power. Documented the Power Meter reading of
the RF output Power in tabular format. Repeated measurements with Block B operating frequency range.

Results: Equipment complies with 47CFR 2.1046 and 27.50(a)(1). The BRN-5000 Base Station does not exceed
2000 Watts peak (EIRP) at the carrier frequency.

All RF Power output measurements were direct connection to RF output Terminal of EUT.

The following page show measurements of RF Power output which is recorded below:

WCSBIock A:  2305-2310 and 2350-2355 MHz

Photograph 2.  Maximum Power Output

WCSBIock B:  2310-2315 and 2355-2360 MHz

Frequency Range M easured Output 50% Duty Antenna Gain | Total Output Power
(MH2) Power (dBm) Cycle (dB) (dBi) (dBm/Watts)
2305-2310 and 2350-2355 34 3 17 54]251.2
2310-2315 and 2355-2360 33 3 17 53/199.5

Test Engineer: Kerwinn Corpuz

Test Date: 07/21/03

MET# EMCS13860-FCC27

Copyright 2003, MET Laboratories, Inc.
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V. Electromagnetic Compatibility Modulation Char acteristics Requirements ||

A. M odulation Char acteristics

Technical Specifications: §2.1047

Test equipment: Test equipment for Modulation Characteristicsis listed in Section V111 of this report.

M easur ement

Procedures: Asrequired by 47 CFR 2.1047, Modulation Characteristics measurements were made at

the RF output terminals.

Results: EUT is not required for this test.
The EUT contains no analog voice.

MET# EMCS13860-FCC27 Copyright 2003, MET Laboratories, Inc. Page 16 of 49
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V. Electromagnetic Compatibility Occupied Bandwidth Requirements ||

A. Occupied Bandwidth

Technical Specifications: §2.1049

Test equipment: Test equipment for Occupied Bandwidth islisted in Section V111 of this report.
Photograph:

Photograph 3. Occupied Bandwidth Test Setup Photo

MET# EMCS13860-FCC27 Copyright 2003, MET Laboratories, Inc. Page 18 of 49
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V. Electromagnetic Compatibility Occupied Bandwidth Requirements ||

M easur ement
Procedures: Asrequired by 47 CFR 2.1049, occupied bandwidth measurements were made at the RF output
terminals using a Directional Coupler and a Spectrum Analyzer.
Set a22.1 dB Reference level Offset and RBW = VBW = 100 kHz to Spectrum Analyzer. The
EUT was set to transmit in the operating frequency range with maximum power. Activated the
99% Occupied Bandwidth of the Spectrum Analyzer function. Plotted the Occupied Bandwidth
Emission graph. Repeated measurements with paired channel and Block B.
Results: Equipment complies with Section 2.1049. The following pages show measurements of 99%
Occupied Bandwidth plots which are recorded below:
WCSBIlock A
Plot # Comment
1 Lower pair Channel: 99% Occupied Bandwidth at center frequency of 2307.5 MHz
2 Higher pair Channel: 99% Occupied Bandwidth at center frequency of 2352.5 MHz
WCSBIlock B
Plot # Comment
3 Lower pair Channel: 99% Occupied Bandwidth at center frequency of 2312.5 MHz
4 Higher pair Channel: 99% Occupied Bandwidth at center frequency of 2357.5 MHz

MET# EMCS13860-FCC27 Copyright 2003, MET Laboratories, Inc. Page 19 of 49
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V. Electromagnetic Compatibility Occupied Bandwidth Requirements ||
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Plot #1: Block A Lower pair Channel 99% Occupied BW
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Plot #2: Block A Higher pair Channel 99% Occupied BW
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Plot #3: Block B Lower pair Channel 99% Occupied BW
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Plot #4: Block B Higher pair Channel 99% Occupied BW

Test Engineer: Kerwinn Corpuz

Test Date: 07/21/03
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VI. Electromagnetic Compatibility Emissions Requirements ||

A. Spurious Emissions at Antenna Terminals

Technical Specifications: §2.1051 and §27.53(a)(1) and (3)

Test equipment: Test equipment for Spurious Emissions at Antenna Terminalsislisted in Section V111 of
this report.

Photograph:

Photograph 4. Spurious Emissions at Antenna Terminals Test Setup Photo l
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M easur ement
Procedures: Asrequired by 47 CFR 2.1051, spurious emissions at antenna terminal measurements were made at the RF
output terminals using a Directional Coupler, Power Splitter and a Spectrum Analyzer.

Set the Reference Level Offset of 17.6 dB with frequency range of 30M - 1 GHz and 22.1 dB with
frequency range of 1 - 24 GHz. A Power Splitter was use during the sweeping of 30M - 1 GHz and
Directional Coupler with the frequency of 1 - 24 GHz. Spectrum Analyzer was set to RBW = VBW =100
kHz. The EUT was set to transmit in the operating frequency range. Sweep the frequency range from 30
MHz to the 10" harmonic of the fundamental. The Display Line was set as the limit line depending on the
frequency range to be investigated. Plotted the Spurious Emissions graph. Repeated measurements for both
WCS Block A and WCS Block B. All measurements were made with average detector.

Measured maximum Output Power of the EUT at antenna port: 5 Watts or 37 dBm

Emission Limit between the frequency of 2320 - 2345 MHz: 80 + 10 log (P) dB
Po - (80 + 10log 5) = 37dBm - (87 dB) = -50 dBm

Emission Limit below the frequency of 2300 MHz and above the frequency of 2370 MHz: 70 + 10 log (P) dB
Po - (70 + 10log 5) = 37dBm - (77 dB) = -40 dBm

Emission Limit between the frequency of 2300 - 2320 MHz and 2345 - 2370 MHz: 43 + 10log (P) dB
Po - (43 + 10log 5) = 37 dBm - (50 dB) =-13 dBm

Results: Equipment complies with Section 2.1051 and 27.53(a)(1) and (3). The following pages show
measurements of Spurious Emission plots which are recorded below:

WCSBlock A
Plot # Comment
5 Spurious Emissions between 30 M - 1 GHz with Display Line at -40 dBm
6 Spurious Emissions between 1 - 2.3 GHz with Display Line at -40 dBm
7 Spurious Emissions between 2.3 - 2.32 GHz with Display Line at -13 dBm
8 Spurious Emissions between 2.32 - 2.345 GHz with Display Line at -50 dBm
9 Spurious Emissions between 2.345 - 2.37 GHz with Display Line at -13 dBm
10 Spurious Emissions between 2.37 - 24 GHz with Display Line at -40 dBm

MET# EMCS13860-FCC27 Copyright 2003, MET Laboratories, Inc. Page 24 of 49
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WCSBlock B
Plot # Comment
11 Spurious Emissions between 30 M - 1 GHz with Display Line at -40 dBm
12 Spurious Emissions between 1 - 2.3 GHz with Display Line at -40 dBm
13 Spurious Emissions between 2.3 - 2.32 GHz with Display Line at -13 dBm
14 Spurious Emissions between 2.32 - 2.345 GHz with Display Line at -50 dBm
15 Spurious Emissions between 2.345 - 2.37 GHz with Display Line at -13 dBm
16 Spurious Emissions between 2.37 - 24 GHz with Display Line at -40 dBm

The following plots are included to illustrate compliance with the required rule parts.

MET# EMCS13860-FCC27 Copyright 2003, MET Laboratories, Inc.
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Plot #5: WCSA Spurious Emission 30 MHz - 1 GHz
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Plot #6: WCSA Spurious Emission 1- 2.3 GHz
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Plot #7: WCSA Spurious Emission 2.3 - 2.32 GHz
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Plot #8: WCSA Spurious Emission 2.32 - 2.345 GHz
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Plot #9: WCSA Spurious Emission 2.345 - 2.37 GHz
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Plot #10: WCSA Spurious Emission 2.37 - 24 GHz
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Plot #11: WCSB Spurious Emission 30 MHz - 1 GHz
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Plot #12: WCSB Spurious Emission 1- 2.3 GHz
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Plot #13: WCSB Spurious Emission 2.3 - 2.32 GHz
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Plot #14: WCSB Spurious Emission 2.32 - 2.345 GHz
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Plot #15: WCSB Spurious Emission 2.345 - 2.37 GHz
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Plot #16: WCSB Spurious Emission 2.37 - 24 GHz

Test Engineer: Kerwinn Corpuz

Test Date: 07/21/03
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B. Radiated Emissions (Substitution M ethod)

Technical Specifications: §2.1053 and §27.53(a)(3)

Test equipment: Test equipment for Radiated Emissions (Substitution Method) islisted in Section VI
this report.

Photograph:

Photograph 5.  Radiated Emissions Test Setup

Photo (1 - 24 GHZ)
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Photograph 6.  Radiated Emissions Test Setup Photo (Substitution Method)
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M easur ement

Procedures: Asrequired by 47 CFR 2.1053, field strength of radiated spurious measurements were made in accordance
with the procedures of TIA/EIA-603-A-2001 "Land Mobile FM or PM Communications Equipment
Measurement and Performance Standards”.

Radiated emission measurements were performed inside a 10 meter semi-anechoic chamber (equivalent to
an Open Area Test Site). The distance between the EUT and the test antennais 3 meter. The EUT RF port
was connected to its origina antenna. Then set to transmit in the operating frequency range with maximum
power output. Maximized each frequency emission that are detected by rotating the turntable to 360°and
varying the test antenna from 1 to 4 meter height. Activate Spectrum Analyzer to average detector mode.
Record reading in atabular format. These steps were repeated with vertical and horizontal polarization, and
the paired channel.

Once all emissions are collected and recorded, replaced the EUT with a substitution antenna connected to a
1.5 meter 2.92mm(K) cable and a signal generator. All test setup on the receiving side should be the same
as it was when measuring the emissions of the EUT. Repeat all steps above except that the emissions will
be compared with the signal generator’s amplitude. Record reading in atabular format.

The Radiated Spurious Emissions Limit is obtained by the following:

M easured maximum Output Power of the EUT at antenna port: 5 Watts or 37 dBm

Emission Limit below the frequency of 2300 MHz and above the frequency of 2370 MHz: 70 + 10 log (P) dB
Po - (70 + 10log 5) = 37dBm - (77 dB) = -40 dBm

Results: Equipment complies with Section 2.1053 and 27.53(a)(3). The following pages show measurements of
emissions data sheet which are recorded below:
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Subject: Radiated Emissions (Substitution Method) Test Results

Specification:  FCC Part 27 Subpart C, §2.1053 and §27.53(a)(3)

Frequency Polarization Spectrum Signal Cable Tx Ant. EIRP Limit Margin
Analyzer Generator Loss Gain
(MHz) V/H or SNF | (dBuV/m) AVG (dBm) (dB) (dBi) (dBm) (dBm) (dB)
4615 SNF - - - - - - -
6922.5 \% 41 -63.4 194 10.51 -54.83 -40 -14.83
6922.5 H 355 -64 194 10.74 -55.2 -40 -15.2
9230 \% 36 -61.5 2.69 11.07 -53.12 -40 -13.12
9230 H 36 -61.4 2.69 11.06 -53.03 -40 -13.03
11537.5 SNF - - - - - - -
13845 SNF - - - - - - -
16152.5 SNF - - - - - - -
18460 SNF - - - - - - -
20767.5 SNF - - - - - - -
23075 SNF - - - - - - -
Below are LO frequenciesin MHz
1957.5 \% 47.3 -61 0.32 7.92 -53.4 -40 -134
1957.5 H 52.7 -51 0.32 7.92 -43.4 -40 -34
3915 V 45.8 -57 1.07 9.45 -48.62 -40 -8.62
3915 H 45 -58.5 1.07 9.45 -50.12 -40 -10.12
Table 4. WCS-A Low Pair Test Results
Note: V = vertical, H = horizontal and SNF = spectrum noise floor

Test Engineer: Kerwinn Corpuz

Test Date: 07/07/03
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Subject: Radiated Emissions (Substitution Method) Test Results
Specification:  FCC Part 27 Subpart C, §2.1053 and §27.53(a)(3)
Frequency Polarization Spectrum Signal Cable Tx Ant EIRP Limit Margin
Analyzer Generator Loss Gain
(MH2) V/H or SNF | (dBuV/m) AVG (dBm) (dB) (dBi) (dBm) (dBm) (dB)
4705 SNF - - - - - - -
7057.5 \% 41 -60.5 2.16 11.16 -51.5 -40 -11.5
7057.5 H 39 -61 2.16 11.06 -52.1 -40 -12.1
9410 \% 355 -61.7 2.76 11.36 -53.1 -40 -13.1
9410 H 35.3 -61.2 2.76 11.42 -52.54 -40 -12.54
11762.5 SNF - - - - - - -
14115 SNF - - - - - - -
16467.5 SNF - - - - - - -
18820 SNF - - - - - - -
211725 SNF - - - - - - -
23525 SNF - - - - - - -
Below are LO frequenciesin MHz
2002.5 \% 42 -67 0.33 8.01 -59.32 -40 -19.32
2002.5 H 54.3 -52.4 0.33 8.01 -44.72 -40 -4.72
4005 \% 46 -57 11 941 -48.69 -40 -8.69
4005 H 52 -51.6 11 9.41 -43.29 -40 -3.29
Tableb. WCS-A High Pair Test Results
Note: V =vertical, H = horizontal and SNF = spectrum noise floor
Test Engineer:  Kerwinn Corpuz
Test Date: 07/07/03

MET#EMCS13860-FCC27
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Subject: Radiated Emissions (Substitution Method) Test Results
Specification:  FCC Part 27 Subpart C, §2.1053 and §27.53(a)(3)
Frequency Polarization Spectrum Signal Cable Tx Ant EIRP Limit Margin
Analyzer Generator Loss Gain
(MH2) VIH or SNF | (dBuV/m) AVG (dBm) (dB) (dBi) (dBm) (dBm) (dB)
4625 SNF - - - - - - -
6937.5 V 41 -63 194 10.51 -54.43 -40 -14.43
6937.5 H 35.5 -64 194 10.74 -55.2 -40 -15.2
9250 \% 36 -61.2 2.69 11.07 -52.82 -40 -12.82
9250 H 36 -61.2 2.69 11.06 -52.83 -40 -12.83
11562.5 SNF - - - - - - -
13875 SNF - - - - - - -
16187.5 SNF - - - - - - -
18500 SNF - - - - - - -
20812.5 SNF - - - - - - -
23125 SNF - - - - - - -
Below are LO frequenciesin MHz
1957.5 \% 47.3 -61 0.32 7.92 -53.4 -40 -134
1957.5 H 52.7 -51 0.32 7.92 -43.4 -40 -34
3915 \% 45.8 -57 1.07 9.45 -48.62 -40 -8.62
3915 H 45 -58.5 1.07 9.45 -50.12 -40 -10.12
Table6. WCS-B Low Pair Test Results
Note: V = vertical, H = horizontal and SNF = spectrum noise floor
Test Engineer: Kerwinn Corpuz
Test Date: 07/07/03
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Subject: Radiated Emissions (Substitution Method) Test Results
Specification:  FCC Part 27 Subpart C, §2.1053 and §27.53(a)(3)
Frequency Polarization Spectrum Signal Cable Tx Ant EIRP Limit Margin
Analyzer Generator Loss Gain
(MH2) V/H or SNF | (dBuV/m) AVG (dBm) (dB) (dBi) (dBm) (dBm) (dB)
4715 SNF - - - - - - -
7072.5 \% 44 -58 2.16 11.16 -49 -40 -9
7072.5 H 41 -62.5 2.16 11.06 -53.6 -40 -13.6
9430 \% 35.5 -61.4 2.76 11.36 -52.8 -40 -12.8
9430 H 37 -59 2.76 11.42 -50.34 -40 -10.34
11787.5 SNF - - - - - - -
14145 SNF - - - - - - -
16502.5 SNF - - - - - - -
18860 SNF - - - - - - -
21217.5 SNF - - - - - - -
23575 SNF - - - - - - -
Below are LO frequenciesin MHz
2002.5 \% 42 -67 0.33 8.01 -59.32 -40 -19.32
2002.5 H 54.3 -52.4 0.33 8.01 -44.72 -40 -4.72
4005 \% 46 -57 11 941 -48.69 -40 -8.69
4005 H 52 -51.6 1.1 9.41 -43.29 -40 -3.29
Table7. WCS-B High Pair Test Results
Note: V = vertical, H = horizontal and SNF = spectrum noise floor
Test Engineer: Kerwinn Corpuz
Test Date: 07/07/03
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A. Frequency Stability

Refer to Appendix A (Customer Supplied Documentation) for compliance of FCC Rule Part/Section 2.1055 (d)(2).
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VIII. Test Equipment

Cadlibrated test equipment utilized during testing was maintained in a current state of calibration per the requirements of
ANSI/NCSL Z540-1-1994 and ANSI/ISO/IEC 17025:2000.

Test Name: RF Power Output

Test Date(s): 7/21/03

MET ID # EQUIPMENT MANUFACTURER MODEL # LAST CAL CAL DUE

1S2293 SPECTRUM ANALYZER HEWLETT PACKARD 8564E 27-AUG-02 27-AUG-03
9kHz-40GHz

1S2276 POWER METER HEWLETT PACKARD E4418B 28-AUG-02 28-AUG-03

1S2275 POWER SENSOR HEWLETT PACKARD 8485A 26-AUG-02 26-AUG-03

1S2034 DIRECTIONAL KRYTAR 101020020 4-MAR-03 4-MAR-04
COUPLER

Test Name: Conducted measurements at RF port
P, s

Test Date(s): 7/21/03

MET ID # EQUIPMENT MANUFACTURER MODEL # LAST CAL CAL DUE
1S2293 SPECTRUM ANALYZER HEWLETT PACKARD 8564E 27-AUG-02 27-AUG-03
9kHz-40GHz
1S2276 POWER METER HEWLETT PACKARD E4418B 28-AUG-02 28-AUG-03
1S2275 POWER SENSOR HEWLETT PACKARD 8485A 26-AUG-02 26-AUG-03
1S2034 DIRECTIONAL KRYTAR 101020020 4-MAR-03 4-MAR-04
COUPLER
1S2368 POWER SPLITTER HEWLETT PACKARD 11667A SEE NOTE
- 25W 10dB WEINSCHEL CORP. 33-10-34 SEE NOTE
ATTENUATOR

Test Name: Radiated Spurious Emissions

Test Date(s): 7/7/03 & 7/8/03

MET ID # EQUIPMENT MANUFACTURER MODEL # LAST CAL CAL DUE
1S2293 SPECTRUM ANALYZER HEWLETT PACKARD 8564E 27-AUG-02 27-AUG-03
9kHz-40GHz
1S2278 SWEPT SIGNAL AGILENT 83650B 27-AUG-02 27-AUG-03
GENERATOR
1S2198 Tx Horn Antenna EMCO 3115 04-JUN-03 04-JUN-04
1U0007 Rx Horn Antenna EMCO 3115 06-FEB-03 06-FEB-04
1S2202 Rx Horn Antenna EMCO 3116 12-MAR-03 12-MAR-04
1S2121 Pre Amplifier HEWLETT PACKARD 8449B 16-SEP-02 16-SEP-03
-- HPF MICRO-TRONICS HPM 13145 SEE NOTE
-- HPF MICRO-TRONICS HPM 13146 SEE NOTE
Test Name: Frequency Stability Test Date(s): 9/4/03
MET ID # EQUIPMENT MANUFACTURER MODEL # LAST CAL CAL DUE
The testing was performed by the customer using customer-supplied equipment; no MET equipment was used.
Table8. Test Equipment

Note:  Functionally test equipment is verified using calibrated instrumentation at the time of testing.
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A. Certification Information

Thefollowing is extracted from Title 47 of the Code of Federal Regulations, Part 2, Subpart | — Marketing of Radio
frequency devices.

§2.801 Radio-frequency device defined.

Asused in this part, a radio-frequency device is any device which in its operation is capable of Emitting radio-
frequency energy by radiation, conduction, or other means. Radio- frequency devicesinclude, but are not limited to:

@ The various types of radio communication transmitting devices described throughout this chapter.

(b) The incidental, unintentional and intentional radiators defined in Part 15 of this chapter.

(c) Theindustria, scientific, and medical equipment described in Part 18 of this chapter.

(d) Any part or component thereof which in use emits radio-frequency energy by radiation, conduction, or other means.

§ 2.803 Marketing of radio frequency devices prior to equipment authorization.

@ Except as provided elsewhere in this chapter, no person shall sell or lease, or offer for sale or lease
(including advertising for sale or lease), or import, ship or distribute for the purpose of selling or leasing or
offering for sale or lease, any radio frequency device unless:

D In the case of a device subject to certification, such device has been authorized by the Commission
in accordance with the rulesin this chapter and is properly identified and labeled as required by
§2.925 and other relevant sections in this chapter; or

2 In the case of adevice that is not required to have a grant of equipment authorization issued by the
Commission, but which must comply with the specified technical standards prior to use, such
device also complies with all applicable administrative (including verification of the equipment or
authorization under a Declaration of Conformity, where required), technical, labeling and
identification requirements specified in this chapter.

(d) Notwithstanding the provisions of paragraph (a) of this section, the offer for sale solely to business,
commercial, industrial, scientific or medical users (but not an offer for sale to other parties or to end users
located in aresidential environment) of aradio frequency device that isin the conceptual, developmental,
design or pre-production stage is permitted prior to equipment authorization or, for devices not subject to
the equipment authorization requirements, prior to a determination of compliance with the applicable
technical requirements provided that the prospective buyer is advised in writing at the time of the offer for
sale that the equipment is subject to the FCC rules and that the equipment will comply with the appropriate
rules before delivery to the buyer or to centers of distribution.
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(e)(1) Notwithstanding the provisions of paragraph (a) of this section, prior to equipment authorization or
determination of compliance with the applicable technical requirements any radio frequency device may be
operated, but not marketed, for the following purposes and under the following conditions:

Q) Compliance testing;

(i) Demonstrations at a trade show provided the notice contained in paragraph (c)
of this section is displayed in a conspicuous location on, or immediately adjacent to, the
device;

(iii) Demonstrations at an exhibition conducted at a business, commercial, industrial, scientific
or medical location, but excluding locationsin aresidential environment, provided the
notice contained in paragraphs (c) or (d) of this section, as appropriate, is displayed in a
conspicuous location on, or immediately adjacent to, the device;

(iv) Evaluation of product performance and determination of customer acceptability, provided
such operation takes place at the manufacturer's facilities during devel opmental, design or
pre-production states; or

(v) Evaluation of product performance and determination of customer acceptability where
customer acceptability of aradio frequency device cannot be determined at the
manufacturer's facilities because of size or unique capability of the device, provided the
deviceis operated at a business, commercial, industrial, scientific or medical user's site,
but not at aresidential site, during the development, design or pre-production stages.

(e)(2) For the purpose of paragraphs (€)(1)(iv) and (e)(1)(v) of this section, the term manufacturer's facilities
includes the facilities of the party responsible for compliance with the regulations and the manufacturer’s
premises, as well as the facilities of other entities working under the authorization of the responsible party
in connection with the development and manufacture, but not the marketing, of the equipment.

) For radio frequency devices subject to verification and sold solely to business, commercial, industrial,
scientific and medical users (excluding products sold to other parties or for operation in aresidential
environment), parties responsible for verification of the devices shall have the option of ensuring
compliance with the applicable technical specifications of this chapter at each end user's location after
installation, provided that the purchase or lease agreement includes a proviso that such a determination of
compliance be made and is the responsibility of the party responsible for verification of the egquipment.

Thefollowing is extracted from Title 47 of the Code of Federal Regulations, Part 2, Subpart J — Equipment
Authorization Procedures:

§2.901 Basisand Purpose

@ In order to carry out its responsibilities under the Communications Act and the various treaties and
international regulations, and in order to promote efficient use of the radio spectrum, the Commission has
developed technical standards for radio frequency equipment and parts or components thereof. The
technical standards applicable to individual types of equipment are found in that part of the rules governing
the service wherein the equipment is
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to be operated.* In addition to the technical standards provided, the rules governing the service may require
that such equipment be verified by the manufacturer or importer, be authorized under a Declaration of
Conformity, or receive an equipment authorization from the Commission by one of the following
procedures: certification or registration.

(b) The following sections describe the verification procedure, the procedure for a Declaration of Conformity,
or the procedures to be followed in obtaining certification from the Commission and the conditions
attendant to such a grant, whichever is applicable.

§ 2.907 Certification.

a Certification is an equipment authorization issued by the Commission, based on representation and test data
submitted by the applicant.

(b) Certification attaches to al units subsequently marketed by the grantee which are identical (see Section
2.908) to the sample tested except for permissive changes or other variations authorized by the Commission
pursuant to Section 2.1043.

§2.948 Description of measurement facilities.

@ Each party making measurements of equipment that is subject to an equipment authorization under Part 15
or Part 18 of this chapter, regardless of whether the measurements are filed with the Commission or kept on
file by the party responsible for compliance of equipment marketed within the U.S. or its possessions, shall
compile a description of the measurement facilities employed.

(1) If the measured equipment is subject to the verification procedure, the description of the
measurement facilities shall be retained by the party responsible for verification of the equipment.

0] If the equipment is verified through measurements performed by an independent laboratory, it is
acceptable for the party responsible for verification of the equipment to rely upon the description of
the measurement facilities retained by or placed on file with the Commission by that laboratory. In
this situation, the party responsible for the verification of the equipment is not required to retain a
duplicate copy of the description of the measurement facilities.

(i) If the equipment is verified based on measurements performed at the installation site of the
equipment, no specific site calibration dataisrequired. It is acceptable to retain the description of
the measurement facilities at the site at which the measurements were performed.

(2 If the equipment is to be authorized by the Commission under the certification procedure, the
description of the measurement facilities shall be filed with the Commission's Laboratory in
Columbia, Maryland. The data describing the measurement facilities need only be filed once but
must be updated as changes are made to the measurement facilities or as otherwise described in
this section. At least every three years, the organization responsible for filing the data with the
Commission shall certify that the data on file is current.

Ynthis case, the equipment is subject to the rules of Part 15. More specificaly, the equipment falls under
Subpart C (of Part 15), which deals with intentional radiators.
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B. Label and User's Manual I nformation

The following is extracted from Title 47 of the Code of Federal Regulations, Part 15, Subpart A — General:

§15.19 Labeling requirements.

@ In addition to the requirements in Part 2 of this chapter, a device subject to certification or verification shall
be labeled as follows:

(i

(i

(ii

(4)

(5)

Receivers associated with the operation of alicensed radio service, e.g., FM broadcast under Part
73 of this chapter, land mobile operation under Part 90, etc., shall bear the following statement in a
conspi cuous location on the device:

This device complies with Part 15 of the FCC Rules. Operation is subject to the
condition that this device does not cause harmful interference.

A stand-alone cable input selector switch, shall bear the following statement in a conspicuous
location on the device:

This deviceis verified to comply with Part 15 of the FCC Rules for use with cable
television service.

All other devices shall bear the following statement in a conspicuous location on the device:

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.

Where adeviceis constructed in two or more sections connected by wires and marketed together,
the statement specified under paragraph (a) of 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 under paragraph (a) of this section onit, the information required by this paragraph shall
be placed in a prominent location in the instruction manual or pamphlet supplied to the user or,
aternatively, shall be placed on the container in which the device is marketed. However, the FCC
identifier or the unique identifier, as appropriate, must be displayed on the device.
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§15.21 Information to user.

The users manual or instruction manual for an intentional or unintentional radiator shall caution the user
that changes or modifications not expressly approved by the party responsible for compliance could void
the user's authority to operate the equipment.

The following is extracted from Title 47 of the Code of Federal Regulations, Part 15, Subpart B — Unintentional Radiators:

§ 15.105 Information to the user.

@ For a Class B digital device or peripheral, the instructions furnished the user shall include the following or
similar statement, placed in a prominent location in the text of the manual:

Note: This equipment has been tested and found to comply with the limits for a Class B
digital device, pursuant to Part 15 of the FCC Rules. These limits are designed to provide
reasonabl e protection against harmful interference when the equipment is operated in aresidential
environment. Thisequipment generates, uses, and can radiate radio frequency energy and, if not
installed and used in accordance with the instruction manual, may cause harmful interference to
radio communications. However, there is no guarantee that interference will not occur in a
particular installation. If this equipment does cause harmful interference to radio or television
reception, which can be determined by turning the equipment off and on, the user is encouraged to
try to correct the interference by one or more of the following measures:

— Reorient or relocate the receiving antenna.

— Increase the separation between the equipment and receiver.

— Connect the equipment into an outlet on a circuit different from that to which the receiver is connected.
— Consult the dealer or an experienced radio/TV technician for help.
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Figure 1. Frequency Stability Test Set-up — Complete View



Figure 2. Frequency Stability Test Set-up — close-up of DUT




Figure 3. Frequency Stability Test Set-up — close-up of Test Equipment



Figure 4. Frequency Stability Test Set-up — temperature chamber door closed
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Beamr each Base Station Frequency Stability Test Date: 9/4/03 Tested by: Steve Lin
Test Description:

The frequency stability of the Beamreach base station is set by a GPS time/frequency standard. This
unit provides a 10MHz output that has been locked to the frequency references onboard the GPS
satellites. Thelocal oscillators within the base station are then locked to this very stable reference
frequency.

The frequency vs temperature stability of the Beamreach base station was measured by putting the LO
reference and LO generation circuitry in atemperature chamber, running them over the temperature
range and measuring the frequency of the LO output. The required components of the base station
consisted of the GPS time/frequency standard and the LO module. A spectrum analyzer was used to
measure the output frequency of the LO.

Hardware Tested:

LO module S/N 007; and Starloc |1 GPS module manufactured by Datum Corporation (now
Symmetricom).

Test Results:
Temperature (deg C) Measured L O Frequency Frequency Error (H2)
(Hz)

-20 1,960,000,000 0
-10 1,959,999,994 -6
0 1,959,999,997 -3
10 1,959,999,994 -6
20 1,959,999,997 -3
30 1,959,999,997 -3
40 1,959,999,994 -6
50 1,959,999,994 -6
60 1,959,999,994 -6

The LO was tuned to a center frequency of 1.96GHz.

The test data shows that the worst case frequency deviation was 6Hz. FCC part 27.54 states that the
frequency stability shall be sufficient to ensure that the fundamental emissions stay within the authorized
bands of operation. The emission bandwidth is 3.75MHz within the 5SMHz band resulting in 625kHz
guard bands between the emissions and the band edges. The 6Hz frequency deviation over temperature
isavery small number compared to the 625kHz guard band, ensuring that the FCC specification is met.

Test Data:
The complete set of test data, including the GPS unit statusis given below.
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