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ABSTRACT

This document provides the test procedure and test report used to fulfill the requirements of the
Approvals Group personnel and the Wireless product designers to evaluate the MainStreet
Broadband Wireless System during radio type approval testing.

The test data contained in this report is evidence of compliance to specified radio standards for
the units described herein.

This document contains Confidential Information of Newbridge Networks Corporation.



Newbridge Networks Corporation 59ET0005

Issued Version 1.0

Last Revised: 99.11.03 Page 4 of 75

ARIC
ATM
BER

BTS
CISPR
CPE
Cw
EMC
EUT
FCC
ITE
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TBD

GLOSSARY
ATM Radio Interface Card
Asynchronous Transfer Mode

Bit Error Rate. The ratio of incorrect bits to total number of bits
transmitted.

Base Transceiver System

International Special Committee on Radio Interference
Customer Premises Equipment

Continuous Wave

Electro Magnetic Compatibility

Equipment Under Test

Federal Communications Commission

Information Technology Equipment

Management Information Base. A collection of objects that can be
accessed via a network management protocol.

Network Interface Unit

Outdoor Receiver Unit

Outdoor Transmitter Receiver Unit
Outdoor Transmitter Unit

Radio Frequency

To Be Determined

This document contains Confidential Information of Newbridge Networks Corporation.



Newbridge Networks Corporation 59ET0005
Issued Version 1.0 Last Revised: 99.11.03 Page 5 of 75

TABLE OF CONTENTS

2 EQUIPMENT UNDER TEST (EUT) coueiiiiiiese ettt
2.1 EQUIPMENT DESCIIPIION. .. .eiiiiiie ettt sttt sbe e
Customer Premises EQUIPIMENT ........cvoiveieiie e se e

INAOOT EQUIPMENT. ... et

EXternal EQUIPIMENT. .....cviiieieee ettt sttt neennes

2.2 EUT CONFIQUIALTION.....cctiiiiieiiiie ettt st sneene s

2.3 EUT CaADIES ...t

2.4 System Test CONFIGUIALION .......c..uouiiiiiiiie et
2.4. 1 JUSHTITICATION ..ot bbb

2.4.2 FuNnCtional INtErCONNECT.........eoiuiiiiiiiee e e

A TEST RESULTS ..ottt bbbttt b
4.1 RF OULPUL POWET ...ttt et e s
4.1.1 TeSt SPECITICALION ......ccveiiiecieee et nre e
4.1.2 TSt LOCAIION ....ccuiiiiieitieie sttt sttt ettt sbeene s
4.1.3 TESEEA DY ..ottt reeae s
A.1.4 TeSEPIOCEAUIE ..ottt et sre b e
4.1.5 Test Equipment and SUpport EQUIPMENT .......c.ccovevveieiiese e
4.1.6 RESUILS - TESE DAL ....c.veeueeitieieeie ittt e

S o 1= o 1 €0 N SR
4.2.1 TeSt SPECITICAIION .....cviiiiiiiiieee et e
4.2.2 TESELOCALION ..ottt bbbt
4.2.3 TESEEA DY ..ottt ettt
4.2.4 TESEPIOCEAUIE ...ttt bbbttt bbb
4.2.5 Test Equipment and SUpport EQUIPMENT .......c.ooieiiiiiiieiiee e
4.2.6 RESUIES - TESE DALA .....cveiveiiieieie ettt

4.3 RAIAIEA SPUITOUS ...ttt sttt ettt bbbt et enbe e sre e e
4.3.1 Test SPECITICALION ... .ccueiieiiee e nne e
4.3.2 TSt LOCAIION ....ccueiitieiieie sttt st et sneene s
4.3.3 TESEEA DY ..ottt reene s
4.3.4 TESEPIOCEAUIE ..ottt bttt sbe e
4.3.5 Test Equipment and Support EQUIPMENT ........c.oovviieiiiieceee e

This document contains Confidential Information of Newbridge Networks Corporation.



Newbridge Networks Corporation 59ET0005

Issued Version 1.0 Last Revised: 99.11.03 Page 6 of 75
4.3.6 RESUILS - TESE DALA .....veeveeiieiiiie ettt 32
4.4 CONAUCTEA SPUITOUS ...evveerieeiieiieeieeie st e e esee e este e s e e teeseestaeaeasaesseesaeeseesreeeeaneesseennas 36
4.4.1 TeSt SPECITICAIION .....cviiiieiiii e e 36
4.4.2 TESE LOCALION .....ecuviiiieiieeie ettt et e s e e sae e steeteeneesneenne s 36
A.4.3 TESIEA DY ..ot et ne s 36
A4.4.4 TeSEPIOCEAUIE ......eieee ettt et e e e e sre e e sreenreenee s 37
4.4.5 Test Equipment and SUpport EQUIPMENT ........oveeiieiiiieniee e 38
4.4.6 RESUILS - TESE DALA ...c.veeuveivieiieie e e sre e sae e 39
4.5 FreqUENCY STADTITY ..ot 39
4.5.1 TeSt SPECITICALION ......ccveiiiecieeie et nre e 39
4.5.2 TSt LOCAIION ....ccuiiiiieiieie sttt sttt sneene s 39
4.5.3 TESEEA DY ..ottt raene s 40
A.5.4 TESEPIOCEUUIE.......eitieitieee ettt ettt sbe e 40
4.5.5 Test Equipment and Support EQUIPMENT ........coovviieeiieceee e 41
4.5.6 RESUILS - TESE DALA .....vecveeiieiiiie ettt 42
APPENDIX A: RADIATED SPURIOUS PLOTS - VERTICAL ....cocovviiiiiiieieee e 43
Radiated Spurious PIots - HOMZONtal ............oooviiiiii e 51
APPENDIX B: CONDUCTED SPURIOUS PLOTS .....coiiiiiiieriiriesieie e 58
APPENDIX C: ANTENNA SPEC SHEETS. ......ccii ittt 65
REFERENGCES........oo ittt bbbttt bbbttt bbb 76
HISTORY ottt ettt ettt e et e s s et et et e s be s beebeeseenees et e besbentennenreas 77

This document contains Confidential Information of Newbridge Networks Corporation.



Newbridge Networks Corporation 59ET0005
Issued Version 1.0 Last Revised: 99.11.03 Page 7 of 75

1 INTRODUCTION

1.1 Purpose

This document provides a test plan and report for Radio Type Approval testing of the
“MainStreet Broadband Wireless System” according to applicable FCC standards. This test
report is to show compliance according to the FCC Part 101 requirements and FCC Part 2
methods for the MainStreet Broadband Wireless System — Customer Premises Equipment
from 27.5GHz to 28.35GHz using Telaxis Communications Corp. (Millitech) Radios with
different NIU interface modules to achieve certification in the United States.

1.2 Scope

This document shall be used to evaluate “MainStreet Broadband Wireless — Customer Premises
Equipment (CPE) 28GHz” conformance to the test requirements contained in applicable FCC
standards. The test results are documented according to the test methods as mentioned in the
FCC standards, and are to be submitted with the FCC Form 731 “Application for Equipment
Authorization. This report is to show compliance for the 27.5GHz to 28.35GHz band only.

This document contains Confidential Information of Newbridge Networks Corporation.



Newbridge Networks Corporation 59ET0005
Issued Version 1.0 Last Revised: 99.11.03 Page 8 of 75

2 EQUIPMENT UNDER TEST (EUT)

2.1 Equipment Description

The Broadband Wireless System is a network of Network Interface Units connected to Base
Stations via wireless links and the Base Stations are, in turn, connected to the ATM Backbone
Network via wired or point to point wireless links. A Network Manager augments the network.
The system consists of a TDM QPSK downstream and two TDMA upstream Differential Coded
QPSK burst mode per ARIC card.

The BTS is the hub that delivers and collects all the wireless traffic from and to the subscribers in
the BTS coverage area. The BTS is also the linking point between the subscribers and the
Backbone Network.

The external transmitters and receivers is typically mast mounted or mounted on a flat surface of
the building.
Customer Premises Equipment

The wireless customer premises equipment consists of two major components; an outdoor radio
transceiver/antenna unit (OTRU) and an indoor Network Interface Unit (NIU).

A maximum of 2 NIUs can be supported from a single OTRU using a combiner splitter
arrangement similar to that used at the base station. In this configuration, both NIUs must share
the same uplink operating frequency, however uplink time slots can be assigned to the two NIUs
as required by the service being supported.

No support for multicarrier operation from a single OTRU is provided.

Indoor Equipment

The NIU resides on the customer premises and, on the network side, is connected to an external
transceiver (OTRU). The customer side connects to various types of customer premises
equipment depending on the type of NIU. All NIUs operate with the same UP (9MHz) and down
stream (36MHz) bandwidth.

* T1 CE NIU 28110 which has a single T1 interface supporting either full or fractional T1
services and a single 10Base-T Ethernet port. Note: The 28120 is the E1 NIU which is not
used for North America.

* Quad T1 CE NIU 28130 which has four T1 interface supporting either full or fractional T1
services and a single 10Base-T Ethernet Port

* OC3 NIU 28180 that supports a single SONET OC-3 port interface.

This document contains Confidential Information of Newbridge Networks Corporation.
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External Equipment

In addition to the NIU, an external transceiver is required. The external transceiver is typically
mounted near the roof of a building and is mounted in a fixed position. Figure 1 shows a typical
application for the T1 CE /Ethernet NIU.

Only the external equipment is developed/provided by an OEM supplier. The OEM supplier for
the OTRU has been tested and mentioned within this report is:

Telaxis Communications Corporation (name changed from Millitech)
20 Industrial Drive east

P.O Box 109

South Deerfield Massachusetts 01373-0109, USA

This document contains Confidential Information of Newbridge Networks Corporation.



Newbridge Networks Corporation 59ET0005
Issued Version 1.0 Last Revised: 99.11.03 Page 10 of 75

-_h/ F{F) connector

OTRU (Telaxis Communications)

RF
Transceiver
POTS
RX/TX - ~
(includes
Power)
Tl
FRAD
T1 CE NIU V.35
- /
IF Cable RS232 ! TDM MUX
[;
Ethernet | =] I
PC L2210 I I —
I S R S EE_E

Figurel: T1 Circuit Emulation / Ethernet NIU
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2.2 EUT Configuration

Model Number Name and Description S/IN
90-6210-01 28110 T1 CE NIU 120V 23990108967
90-6626-01 Telaxis (Millitech) OTRU 991633649

28GHz with integrated one
foot antenna

2.3 EUT Cables

Part Number Cable Type Length Shield Connector
(m) Hoods
N/A RJ45 shielded 5.0 Foil metalized
cable
N/A coaxial cable 2.0 braid SMA

2.4 System Test Configuration

2.4.1 Justification

The system was configured with one NIU (T1 +Ethernet port) having a bandwidth (BW) of
9MHz, which is then provided to the OTRU. The TX IF modulated carrier is adjusted by
providing attenuation to the BTS receiver, which in return will provide a command to increase or
decrease the CPE transmit power level. This function is called ATPC (Automatic Transmit
Power Control) and it is used to achieve a maximum RF level of approximately +19dBm. Only
one CPE was used to operate with the ORU and OTU (BTYS) to achieve traffic. Operating with
the maximum output level will provide the worst condition based on intermodulation, spurious
and spectral re-growth.

Only one NIU was used in the setup, due to there is no additional intermodulation when
operating with 2 N1Us with one OTRU. The CPE OTRU operates with a TDMA access scheme
on the upstream, therefore only one carrier will transit at one time. The OTRU will not support
multicarriers.

This document contains Confidential Information of Newbridge Networks Corporation.
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Also, the T1 CE NIU 28110 was only tested with the OTRU, due to the Quad T1 28130 and OC-
3 NIU 28180 have no influence on the performance of the transmitter. The overall line rate is
limited by the air interface, which provides a fixed ATM rate of 10Mb/s and a RF bit rate of
12.87MBJ/s. The upstream and downstream bandwidth will not change due to the different
interfaces, therefore the transmit carrier bandwidth is always 9MHz.

For the frequency stability measurements, an external source was used to provide an IF CW to
the radio unit. Only the OTRU was placed in the temperature chamber during this specific test
due to the NIU unit will usually be in a temperature-controlled environment, but meets all
internal performance requirements between the temperatures of -5°C to +55°C.

For all tests, the EUT was configured to simulate a typical application. The testing was
conducted using only cables recommended for use with the EUT by Newbridge. Attention was
made to follow any recommended chassis grounding, cable routing, etc. in the Newbridge
Technical Practices.

The EUT was placed according to the required set ups detailed in the test specifications and
methods within this document for each type of radio type approval test (FCC Part 101 and 2).

The test result for conducted and radiated spurious were performed by an external lab (KTL
Ottawa) and complied together in this test report. The measurements were taken according to the
instructions mentioned in the FCC Part 2 and Part 101.

This document contains Confidential Information of Newbridge Networks Corporation.
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Figure 2 Diagram of System Configuration
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2.4.2 Functional Interconnect

Figure 3 Block Diagram of Functional Interconnect
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3 Regulatory COMPLIANCE Summary

This report has been read and approved by the appropriate departments responsible for its
implementation. All changes found necessary for compliance will be incorporated into
production.

The EUT as configured in this report meets the requirements indicated below. The results of
these tests apply only to items tested and provide an indication of hardware quality during
operation and maintenance in their intended environment.

Declaration of Compliance

“ This equipment has been tested in accordance with the requirements contained in the
appropriate Commission regulations. To the best of my knowledge, these tests were performed
using measurement procedures consistent with industry or Commission standards and
demonstrate that the equipment complies with the appropriate standards. . Each unit
manufactured, imported or marketed, as defined in the Commission’s regulations, will conform
to the sample(s) tested within the variations that can be expected due to quantity production and
testing on a statistical basis. | further certify that the necessary measurements were made by
Newbridge Networks Corporation, 600 March Road, Kanata, Ontario, K2K2E6. and KTL, 3325
River Road RR#5, Ottawa, Ontario, K1V 1H2

Standard Measurement Type Method/ Limit Pass/Fail
Criteria
FCC Part 101 Output Power Section 2.1046 / Section 101.113 Pass
&
FCC Part 2 Spectrum Mask (Occupied | Section 2.1049 / Section 101.111(a)(2)(ii) | Pass
Bandwidth)
(10-1-98 edition) . _ - -
Radiated Spurious Section 2.1053 & 2.1057 / Section Pass
101.111(a)(2)(ii)
Conducted Spurious Section 2.1051 & 2.1057 / Section Pass
101.111(a)(2)(ii)
Frequency Stability Section 2.1055 / Section 101.107 Pass

Regulatory Compliance Requirements

Vito Scaringi
Wireless Approvals Specialist

This document contains Confidential Information of Newbridge Networks Corporation.
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4 TEST RESULTS

4.1 RF Output Power

4.1.1 Test Specification
Standard

Method

Limits

4.1.2 Test Location
Test Laboratory

Address

Prime Contact

4.1.3 Tested by

Test Engineer

Company

4.1.4 Test Procedure

FCC Part 101 section 101.113 (edition 10-1-98)
FCC Part2 section 2.1046 (edition 10-1-98)
Maximum EIRP of +55dBW

Newbridge Networks Corporation,
Design Integrity Laboratory

600 March Road
Kanata, Ontario K2K 2E6

Vito Scaringi, Wireless Approvals Specialist

Vito Scaringi, Wireless Approvals Specialist

Newbridge Networks Corporation

The output power was adjusted to have the carrier set at approximately >+19dBm at the antenna

port. All power measurements

were taken in normal operation (modulated).

This document contains Confidential Information of Newbridge Networks Corporation.
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Note: The diplexer is used to separate the Upstream and Downstream IF signals from the
+35Vdc. The splitter is used to separate the Upstream path to maintain a closed loop system
with the BTS at the IF level. Without a closed loop, the Upstream is not able to transmit. The
Bias-Tee is used to combine the external +35Vdc and the modulated IF upstream signal to the
radio (OTRU). By increasing the variable attenuator, the BTS will detect a weaker signal,
which will return a message to the NIU via the downstream to increase the power level of the
upstream.
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(1) Calibrate power meter to the proper frequency of transmission.

(2) Turn on the OTRU and adjust the variable attenuator on the upstream IF path to achieve a >
+19dBm at the antenna port. Add the appropriate fixed attenuators to avoid damage to the
power meter.

(3) Measure output power at the low and high end of the band of operation of the OTRU.
Measure the attenuator and compensate with an offset.

4.1.5 Test Equipment and Support Equipment

Instrument Mfr./Model / S/N Range Calibration
Power Meter Hewlett Packard/ N/A Last: 98/11/13
Model EPM-441A Due: 99/11/13
Tool # 8067
Power Sensor Hewlett Packard/ -30dBm to +20dBm Last: 99/08/23
Model 8487A Due: 00/08/23
Tool # 10419

4.1.6 Results - Test Data

Equipment under Test Frequency Band (MHZz) Maximum EIRP Level
OTRU +25dBW maximum (1 foot antenna)
Telaxis (Millitech) 27,500 to 27,650 31dBW maximum (2 foot antenna)
Basestation Transmitter

Antenna Gain of a 1-foot antenna: 36dBi

Antenna Gain of a 2-foot antenna: 42dBi

Each carrier set at +19dBm (-11dBW), at the antenna port
Conversion from dBm to dBW: +19dBm - 30dB= -11dBW

This document contains Confidential Information of Newbridge Networks Corporation.
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4.2 Spectrum Mask

4.2.1 Test Specification

Standard FCC Part 101 section 101.111(a)(2)(ii) (edition 10-1-98)
Method FCC Part 2 section 2.1049  (edition 10-1-98)
Limits A=11+0.4(P-50) =10logB  (B= 850MHz)

4.2.2 Test Location

Test Laboratory Newbridge Networks Corporation,
Design Integrity Laboratory

Address 600 March Road
Kanata, Ontario K2K 2E6

Prime Contact Vito Scaringi, Wireless Approvals Specialist

4.2.3 Tested by

Test Engineer Vito Scaringi, Wireless Approvals Specialist
Company Newbridge Networks Corporation
4.2.4 Test Procedure

The measurements were done with one NIU and one OTRU communicating with the Basestation
to control the output power level. The upstream was attenuated at the IF level, where the
Basestation then provided a command to the NIU via the downstream to increase or decrease the
output power level for the upstream. The carrier was adjusted at the RF output to approximately
+19dBm.

This document contains Confidential Information of Newbridge Networks Corporation.
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(1) Set the settings of a spectrum analyzer as follows:

Center frequency Carrier set at 27,505MHz ( carrier is 9IMHz)
Sweeping time Automatic

Resolution bandwidth 1 MHz

Video bandwidth > 300 kHz (video averaging of display is allowed)
Y scale 10 dB/Div

(2) Connect spectrum analyzer at the antenna port of the transmitter and record the spectrum

shape. Perform measurements at the edge of the frequency block near the lower end of the
assigned band. Repeat measurements at the higher end of the assigned band or to the highest

frequency the transmitter can operate at.

(3) Overlay the FCC mask and verify that it does not exceed the limits.

4.2.5 Test Equipment and Support Equipment

Instrument Mfr./Model / S/N Range Calibration
Spectrum Analyzer  Hewlett Packard/ 9kHz to 40GHz Last: 98/11/13
Model 8564/ Due: 99/11/13
Tool # 738

4.2.6 Results - Test Data

Upstream frequency range: 27,500 to 27, 650MHz

The highest frequency the last carrier will operate is at 27,645MHz with 9MHz carrier.
The lowest frequency the first carrier will operate at is 27,505MHz with 9MHz carrier

Note: The OTRU (TX) will not operate above 27,650MHz, therefore the spectrum mask is

offset by 700MHz from the edge of the highest frequency carrier.
Each carrier BW= 9MHz

No spurious were measurable above 28GHz. See Spectrum Plots
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Spectrum Plot was taken with a span of 50MHz to show a better resolution.
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4.3 Radiated Spurious

4.3.1 Test Specification

Standard FCC Part 101 section 101.111(a)(2)(iii) (edition 10-1-98)

Limit 43 +10log Pmean

4.3.2 Test Location

Test Laboratory KTL Ottawa Inc.

Address 3325 River Road R.R.5
Ottawa, Ontario K1V 1H2

Prime Contact Ted Grant, Manager Electromagnetic Services

4.3.3 Tested by

Test Engineer Wayne Clarke
Company KTL Ottawa Inc.
4.3.4 Test Procedure

The measurements were done with one NIU and the OTRU was adjusted at the RF output to
approximately >+19dBm at the antenna port.

The reference level was measured with the vertical polarized antenna that had a gain of 36dBi.
Once the reference level was defined, the final measurements were taken with the OTRU port

terminated with a 50Q load.

All radiated spurious measurements were taken in semi-anechoic room at a distance of 3 meters
in the vertical and horizontal polarization.

The system was setup in maximum configuration as indicated below.

This document contains Confidential Information of Newbridge Networks Corporation.
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System was configured
as indicated in Figure
above

Rx
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Spectrum
Analyzer

3 meters

J Harmonic

Mixer

(Above
50GH2)

Anechoic chamber
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Radiated Spurious Setup front view in a Semi- Anechoic Chamber at KTL Ottawa Laboratories

This document contains Confidential Information of Newbridge Networks Corporation.



Newbridge Networks Corporation 59ET0005
Issued Version 1.0 Last Revised: 99.11.03 Page 30 of 75

Radiated Spurious setup, side view of the 28110 T1 NIU and OTRU with Splitter and Diplexer
in a Semi- Anechoic Chamber at KTL Ottawa Laboratories
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Radiated Spurious Setup in a Semi- Anechoic Chamber at KTL Ottawa Laboratories with
OTRU terminated
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4.3.5 Test Equipment and Support Equipment
Instrument Mfr./Model / S/N Range Calibration

Spectrum Analyzer HP 8565E 9kHz to 50GHz Last: 99/06/16
SN #FA000981 Due: 00/06/16
Biconical Antenna EMCO/ 3109 20 MHz to 300Mhz Last: 98/09/24
SN #9204-2708 Due: 99/09/24
Log Periodic EMCO/ LPA-25 200MHz to 1GHz Last: 98/07/27
Antenna SN #1141 Due: 99/09/24
Horn Antenna EMCO/ 3115 1GHz to 18GHz Last: 98/10/30
SN #4336 Due: 99/10/30
Horn Antenna Electro-Metrics/ 18GHz to 26.5GHz Last: 97/07/29
SH-50/60-1 Due: 00/07/29

SN # FA000479
Horn Antenna Electro-Metrics/ 26.5GHz to 40GHz Last: 97/07/29
SH-50/60-2 Due: 00/07/29

SN # FA000485
Horn Antenna Millitech/ SGH-19-  40GHz to 60GHz Last: 97/04/25
RP000 Due: 00/04/25

SN #021
Horn Antenna Millitech/ SGH-12- 60GHz to 90GHz Last: 97/04/25
RP000O Due: 00/04/25
SN #031

Horn Antenna Millitech/ SGH-08- 90GHz to 140GHz Last: 98/10/13
RP000O Due: 01/10/13

SN #FA001296
Harmonic Mixer HP 11970V 50GHz to 75GHz Last: 97/02/25
SN #2521A01150 Due: 00/02/25
Harmonic Mixer HP 11970W 75GHz to 110GHz Last: 98/10/13
SN #2521A01465 Due: 01/10/13

4.3.6 Results - Test Data

Note 1: Ignore the limit lines on the plots specified in Appendix A, for the
calculations during the measurements were wrong. The new levels are

calculated and specified in the Table below for a spurious measured or mid-
band of each graph that does not display a spurious.
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The spurious were verified from 30MHz to 100GHz and were below the limits.
See Appendix A for plots.

Antenna Gain = 36dBi

Total Output Power = +19dBm (-11dBW) or 0.08W

A= 43+10log(Pmean in watts) ; therefore, A= 32dB

The total power measured at a distance of 3 meters was 112.5dBuV over a 9MHz bandwidth (1
carrier) using a 36dBi, directional antenna in the vertical polarization. Total output power at the
antenna port = +19dBm (0.08watts)

NOTE 2:

When a RBW of 10kHz was used, a correction factor of 4 dB was subtracted to
the spurious measured (10log 4/10 =- 4dB).

When a RBW of 3kHz was used, a correction factor of 1.25 dB was added to the
spurious measured. (10 log 4/3 = 1.25dB).

Cables losses were not taken into consideration for the calculations, but would
be used if spurious were within 5 dBs of the limits. (Above 50GHz a correction
factor was added into the HP spectrum analyzer according to the harmonic
mixer specifications).

Calculations

Absolute Level = (measured level) + (Propagation loss) — (Receiver Antenna Gain) — (RBW
correction factor)

Limit Level = Absolute Level — A,
where A= 43+10log (Pmean in watts) therefore, A= 43 + 10 log 0.08= 32dB

Propagation Loss = 32 dB + 20 log f(MHz) + 20 log d (km)
(All measurements were taken at 3 meters distance)
i.e.. Reference level at 27.505GHz

Absolute Reference Level = 112.5dBuV + (32 + 88.79 - 50.46) — 15.22dB =
167.61dBuVvV

Limit Level = 167.61- 32 = 135.61dBuV
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Radiated Spurious Measurements

Spurious Measured = (measured level) + (Propagation loss) — (Receiver Antenna Gain) — (RBW
correction factor)

Reference level at 27.505GHz
Absolute Reference Level = 112.5dBuV + (32 + 88.79 - 50.46) — 15.22dB = 167.61dBuV
Limit Level = 167.61- 32 = 135.61dBuV

Frequency| Measured |Polarization|Propagation RX RBW Spurious | Limit Level
(MHz) Level (V/H) Losses (dB) | Antenna | correction | Measured (dBuV)
(dBuV) Gain Factor (dBuV)

(dBi) (dB)

57 31.3 \ 16.6599222 -2.7 4 46.66 135.61
650 22 \Y 37.8006922 6.9 4 48.90 135.61
9500 25 V 61.0968972| 10.1 4 72.00 135.61
28250 35 \' 70.5627941| 15.39 4 86.17 135.61
32500 40 V 71.7800923| 16.33 4 91.45 135.61
35500 40 \' 72.5469922 17 4 91.55 135.61
37000 38 \' 72.9064596| 17.33 -1.25 94.83 135.61
39000 40 \' 73.3637172| 17.78 4 91.58 135.61
45000 42 \ 74.6066754 | 23.1 4 89.51 135.61
55000 50 \% 76.3496789| 23.6 4 98.75 135.61
67500 24 V 78.1285006 23 4 75.13 135.61
82500 32 \% 79.8715041| 23.6 4 84.27 135.61
95000 34 \' 81.0968972| 22.7 4 88.40 135.61
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Radiated Spurious Measurements

Spurious Measured = (measured level) + (Propagation loss) — (Receiver Antenna Gain) — (RBW
correction factor)

Reference level at 27.505GHz
Absolute Reference Level = 112.5dBuV + (32 + 88.79 - 50.46) — 15.22dB = 167.61dBuV
Limit Level = 167.61- 32 = 135.61dBuV

Frequency | Measured |Polarization| Propagation RX RBW Spurious | Limit Level
(MHz) Level (V/H) Losses (dB) | Antenna |correction| Measured (dBuV)
(dBuV) Gain Factor (dBuV)

(dBi) (dB)
56.6 32.17 H 16.5987537 -2.7 4 47.47 135.61
650 22 H 37.8006922 6.9 4 48.90 135.61
9500 23 H 61.0968972 10.1 4 70.00 135.61
22250 35 H 68.4890254 | 16.61 4 82.88 135.61
28250 32 H 70.5627941 | 15.39 4 83.17 135.61
32500 37 H 71.7800923 | 16.33 4 88.45 135.61
35500 40 H 72.5469922 17 4 91.55 135.61
37000 38 H 72.9064596 | 17.33 -1.25 94.83 135.61
39000 40 H 73.3637172 | 17.78 4 91.58 135.61
45000 43 H 74.6066754 23.1 4 90.51 135.61
55000 50 H 76.3496789 23.6 4 98.75 135.61
67500 22 H 78.1285006 23 4 73.13 135.61
82500 32 H 79.8715041 23.6 4 84.27 135.61
95000 32 H 81.0968972 22.7 4 86.40 135.61

Type Examination

The same setup and equipment was also tested according to the FCC Part 15 Subpart B
and Bellcore GR-1089 standards and met Class B for radiated emission measurements.
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4.4 Conducted Spurious

4.4.1 Test Specification

Standard FCC Part 101 section 101.111(a)(2)(iii) (edition 10-1-98)

Limit +10log Pmean

4.4.2 Test Location

Test Laboratory KTL Ottawa Inc.

Address 3325 River Road R.R.5
Ottawa, Ontario K1V 1H2

Prime Contact Ted Grant, Manager Electromagnetic Services

4.4.3 Tested by

Test Engineer Vito Scaringi, Wireless Approvals Specialist

Company Newbridge Networks Corporation

This document contains Confidential Information of Newbridge Networks Corporation.




Newbridge Networks Corporation 59ET0005
Issued Version 1.0 Last Revised: 99.11.03 Page 37 of 75

4.4.4 Test Procedure

The conducted spurious are measured at the antenna port of the OTRU in normal operation.

The measurements were done with one NIU interconnected to a diplexer and the basestation to
achieve traffic at the IF level. The IF upstream was split to feed a modulated IF output to the
OTRU. The upstream was attenuated (variable) at the IF level, where the Basestation then
provided a command to the NIU via the downstream to boost or reduce the output power level
for the upstream. The attenuation was adjusted to maintain a RF output to approximately
+19dBm.

Measured emissions at the frequencies, which are outside the occupied bandwidth up to
100GHz.

Spectrum
Analyzer

System was configured
as the Spectrum mask
setup .

Mixer

~~J Harmonic

(Above
50GHz)

Conducted Spurious measurement setup
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Conducted Spurious Setup at KTL Ottawa Laboratories

4.4.5 Test Equipment and Support Equipment

Instrument Mfr./Model / S/N Range Calibration
Harmonic Mixer HP 11970V 50GHz to 75GHz Last: 97/02/25
SN #2521A01150 Due: 00/02/25
Harmonic Mixer HP 11970W 75GHz to 110GHz Last: 98/10/13
SN #2521A01465 Due: 01/10/13
Spectrum Analyzer HP 8565E 9kHz to 50GHz Last: 99/06/16
SN #FA000981 Due: 00/06/16
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4.4.6 Results - Test Data

The spurious were verified from 30MHz to 100GHz and were below the limits.
See Appendix B for plots and calculations of limit lines.

Total Output Power = +19dBm (-11dBW) or 0.08W
A= 43+10log(Pmean in watts)
Therefore, A= 32dB

Note: A correction factor of 4dB for the different resolution bandwidth used
from RBW= 10kHz to 4kHz; (10log 10/4 = 4dB) was ignored and taken as worst
conditions. Cables losses were not taken into consideration for the calculations,
but would be used if spurious were within 5 dBs of the limits. (Above 50GHz a
correction factor was added into the HP spectrum analyzer according to the
harmonic mixer specifications).

The reference output power measured was —6.7dBm over a 9MHz bandwidth after the
attenuators and cable losses. Total output power at the antenna port = +19dBm (0.08watts)

Limit = (measured level) — A; where A= 43+10log (Pmean in watts)
A=43 + 10 log 0.08= 32dB
l.e.. -6.7dBm-32 = -38.7dBm (reference level)

4.5 Frequency Stability

4.5.1 Test Specification

Standard FCC Part 101 section 101.107

Limit +/- 10ppm

4.5.2 Test Location
Test Laboratory Newbridge Networks Corporation,
Design Integrity Laboratory
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Address 600 March Road
Kanata, Ontario K2K 2E6

Prime Contact Vito Scaringi, Wireless Approvals Specialist

4.5.3 Tested by

Test Engineer Vito Scaringi, Wireless Approvals Specialist
Company Newbridge Networks Corporation
4.5.4 Test Procedure

For the frequency stability measurements, an external source was used to provide an IF CW to
the radio unit. Only the OTRU was placed in the temperature chamber during this specific test.
The NIU will usually be in a temperature-controlled environment, but can operate within a range
of -10C to +55C.

The NIU was not in the setup, due to the software will not support in sending a CW to the
OTRU. Also the transmitter will not operate if the system, including the basestation, is not
receiving traffic from the downstream forming a closed loop.

An algorithm has been designed that will correct the frequency when the system is operating in a
closed loop; upstream and downstream fully functional (synchronized). This algorithm has been
designed to achieve the +/-10ppm limits. The tests were done without the closed loop,
therefore the algorithm does not come into play and is considered the worst case for the
OTRU.

All measurements were taken according to the method mentioned in the FCC Part 2, where a
reading was taken at every 10° C intervals and the supply voltage was varied to the range of
+22Vdc to +36Vdc.

Note: The CPE operates on AC, but an external supply was used to vary the DC
source to the OTRU, due to the NIU changes the secondary source (DC) very little
when the primary (AC) is varied. Therefore the DC supply was varied to show that the
frequency is not affected by voltage fluctuation. The AC source is capable of handling
from 85 to 264Vac keeping the +35Vdc constant. i.e.: 85Vac= +35.155Vdc (worst
case)
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] OTRU Spectrum
Frequency Generator Bias Analyzer
Power Temperature
Supply Chamber
+35Vdc
Frequency Stability measurement setup
4.5.5 Test Equipment and Support Equipment
Instrument Mfr./Model / S/N Range Calibration
Spectrum Analyzer Hewlett Packard/ 9kHz to 40GHz Last: 98/11/13
Model 8564/ Due: 99/11/13
Tool # 738
Frequency Hewlett Packard/ 9kHz to 3.2GHz Last: 98/04/06
Generator Model 8648C/ Due: 00/04/06

Tool # 8323
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45.6 Results - Test Data

Nominal DC Supply Voltage to Radio is +35Vdc

Note: An external supply was used to vary the DC source from +22V to +36V.

Temperature | Frequency Measured Frequency (kHz) Tolerance
(°C) (kHz)
Supply voltage Limit
Note: An external supply was used to vary the | (+/-10ppm)
DC source, due to the NIU changes the i
secondary source (DC) very little when the (+/-275kHz)
primary (AC) is varied. The AC source is capable
of handling from 85 to 264Vac keeping the
+35Vdc constant. i.e.: 85Vac= +35.155Vdc
(worst case)
+22Vdc +36Vdc
-30 27,500,000 27,500,063.2 27,500,063.2 <2.5ppm
-20 27,500,000 27,500,064.8 27,500,064.8 <2.5ppm
-10 27,500,000 27,500,075.3 27,500,075.3 <3ppm
0 27,500,000 27,500,090.0 27,500,090.0 <4ppm
10 27,500,000 27,500,097.0 27,500,097.0 <4ppm
20 27,500,000 27,500,102.7 27,500,102.7 <4ppm
30 27,500,000 27,500,117.7 27,500,117.7 <5ppm
40 27,500,000 27,500,150.2 27,500,150.2 <6ppm
50 27,500,000 27,500,185.5 27,500,185.5 <7ppm
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APPENDIX A: RADIATED SPURIOUS PLOTS - VERTICAL
(Vertical Polarization)

REFERENCE LEVEL

ATTEM 1AdE
RL 95. @dBpV 18d B~
SROM 83T
b VERTICAL
ﬂ PR MEASLIRMENT
olBuY
DIToTHL 11Z. S4B [ ‘h
DEMGITY |43 @ Hiz |
|
R T
| [ L1
' T T — I
CENTER Z7.SASEEAGH=z SPAM S5@. BEMHz
¥REW 18kHz ¥UBW 2@0kHz SWP 1. 3@A=zac

The total power measured at a distance of 3 meters was 112.5dBuV over a 9MHz bandwidth
using a 36dBi, one-foot antenna in the vertical polarization. Total output power at the antenna
port = +19dBm (0.08 watts)
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Radiated Spurious Plots - Horizontal
(Horizontal Polarization)
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F Raardas LU0 L U PUINT I RPN R 1P PR IR, 2E - BT

START 328. BEEGH=z STOP 4B, BAAGH=z

¥FEEM 1B8kHz ¥UBWK ZBEkHZ SWF 58, Bzec

ATTEM 1G@dE

FL 95. AdBpl 1Ad B~
gRO01a37
HORIZOMTAL

FIELD STREMNGTH OF
SPURICUS RADIATION

= e el LIMIT LINE 44 dBuy
STRRT 48 . BBGH= STOP 5@. BAGH=
*¥RBIM 1BkH= LB 1B8kH=z SHWP Z5H=sec
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CL 47 . @AdE
FL 112 . 8dBpW ladB-
9RO E37
HORIZOMTAL
FILED STREMGTH OF
SPURICUS RADIATION
= LIMIT LINE &4 oB
Ml.u.. u_-l-_:_'l“_-ll T PR peey FYTVTE | W IRTY ol B __l"_"“n_ demaris ey
START 5@. BAGHz STOP E@. BAGH=
¥FBW 1AkHz LBW 18kH=z SWP Z58szeac
CL 28 .8dB
FL 182 BdEpW lAd B~
SR E37
WERTICAL
FIELD STREMGTH OF
SPURICLIS RADIATION

LIMIT LIME 44 cBus

bttt b o gle g i ymi it ol A et by o e
START BB . BAGHz STOP ¥5. BAGH=
¥REM 1B8kH=z LEW 1B8kH=z SWF FB88=zec
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CL 48 . @AdE
FL 112 . 8dBpW ladB-
9RO 537
HORIZCMTAL
FILED: STREMGTH OF
SPURIOUS RADIATION
LIMIT LIME &4 dBu
R by ot A Y ol o R Bkl [ R T 1 | —_——
START 75.B@HAGH=z STOP 28. BAGH=
¥FBW 1AkHz LBW 18kH=z SWP 328@sec
CL 4@ .8dB
FL 112 B@dEpW lAd B~
SR 537
HORIZOMT AL
FILED: STREMGTH OF
SPURIOUS RADIATION
LIMIT LIME 44 dBu
SEXE Pirpreighutn ipeebir e Pttt A Al

START 2@. BAGH=z
¥FEBMW lBkH=z

VEM 1B8kH=z

STOP 188 . BAGH=
SWFP Z5@=zec
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APPENDIX B: CONDUCTED SPURIOUS PLOTS

REFERENCE LEVEL

ATTEM 1@dB
FL —-18.HdBm 1A8d B~ 9R01837
Conducted Spurious at
Antenna Port
CHARRKMEL | FOMWER " r‘l
ACRPSS 9. BEMH=z B
DITOTHL & 7dBm
DEMSITY | -YE|F Hz |
I
| 1
| T [
CEMTER 27.5858HBGH= SPAM 5H. BEMH=z
*¥REBEMW 188kH= *¥UEBIW 1. 8MH=z SWP 5@, Bms

The reference output power measured was —6.7dBm over a 9MHz bandwidth after the
attenuators and cable losses. Total output power at the antenna port = +19dBm (0.08watts)

Limit = (measured level) — A; where A= 43+10log (Pmean in watts)

A correction factor of 4dB for the different resolution bandwidth used from RBW= 10kHz to
4kHz; (10log 10/4 = 4dB) was ignored and taken as worst conditions.

A=43 + 10 log 0.08= 32dB
l.e.. -6.7dBm—-32 = -38.7dBm (reference level)
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ATTEM 1B8dE
RL —-38.G@dEm 18d B IR01837
Conducted Spurious at
Antenna Port
¥
DISHLAY [LIME
-35|7 dBm
IS ETTPRRE SR N VS SRPY SUPpprans Ny pume ,h““*m%m
START 32@MH=z STOF 18. BEBEGH=z
¥FEW 1B8kH=z ¥UEW 1. @MH=z SWP ZEB=zec
ATTEM 1B8dE
FL —-328.G@dE 18d B~
i 9R01837
Conducted Spurious at
Antenna Port
DISHLAY [LIME
-35|7 dBm

START 18. 88GH=z STOF 28. 8BGHz
¥REW 18kH=z ¥UEBKW 1.8MH=z SWP ZS5@sec
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ATTEM 1B8dE MR -5%. 33d Bm
FL —3@.AdEm 18d B~ 21 . 558GH= 9R01837
Conducted Spurious at
Antenna Port
MR
Z1. %58 GH=z [
=57 (33 4dBm
WWML’JVW — e
START Z8. BBEAGH=z STOFP Z25. BEBEGH=z
¥FEW 1B8kH=z ¥UEW 1. @MH=z SWP 13B8=zec
ATTEM 1B8dE MR —44. 83dBm
FL —1@.EdEm 18d B~ Z6. 958GH=z qR01837
Conducted Spurious
at Antenna Port
MR
26, P53 GH=
—-44 {83 dBm o

‘WWW W-L..u—- L P

START 25 . BBBEGH=z STOF 28. B8BGH=z
¥REW 18kH=z ¥UEBKW 1.8MH=z SWP 13ds=sec
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ATTEM 1B8dE
FL @AdB 18d B~
i 9R01837
Conducted Spurious at
Antenna Port
DISHLAY [LIME
-35|7 dBm

bt "rL-"- ..'—,'.":.‘-_nww.lnhdlﬂ-w'r-“': et pphin i

START 2Z8.BBGH=z STOF 48, BEBGH=z
¥REBW 1B8kH=z ¥UBK 1. B8MH=z SWFP Z5B=zec
ATTEM 1BdE MER —5@. 22d Bm

FL EdBm 18d B~ 43, 15GH=z
MER
43,15 GH=z
—5@ |32 dBm
-
i fln et iy " WMMMW
START 48 . BEGH=z STOFP BB, BBGHz
¥REBW 1B8kH=z ¥UBK 1. B8MH=z SWFP Z5B=zec

9R01837
Conducted Spurious at
Antenna Port

display line
-38.7dBm
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CL 47 . B8dB MR —48. 83d Bm
FL 1¥.B8dB 18d B~ 54 5¥GH
= = 9R01837
Conducted Spurious at
Antenna Port
MER
54 47 GH=z
-45 {83 ¢ Bm
R
TP T | NPT VIS P PR _.-_.__11 NTRPURY WP W Y AP P
START 5@. BEGH=z STOF EB. BAGH=z
¥FEW 1B8kH=z ¥UEW 1. @MH=z SWP ZEB=zec
CL 35.8dB MR =72, 33d Bm
FL 5.B@dBEm 18d B~ E3. F3GH=
9RD1837
Conducted Spurious at
Antenna Port
MR
E3. T3 GH=
-72{33 dBm
1 |
= PR B Y WP RN A | I erks WP IR
START BB . BEGH=z STORP ¥5. BAGH=z ERFE 358
¥FEW 1B8kH=z VB 18kH=z SWP 288=zec SPAC CAL
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CL 48 . B8dB
FL 18. 8dBEm 18d B~
9R01837
Conducted Spurious at
Antenna Port
DISHLAY [LIME
-35|7 dBm
-] g, . bkl PR P PN T T
START ¥5.@EGH=z STOF 98. BAGH=z ERFE 358
¥FEW 1B8kH=z VB 18kH=z SWP 288=zec SPAC CAL
CL 48 . B8dB
FL 18. 8dBEm 18d B~ 9R01837
Conducted Spurious at
Antenna Port
STOR
186 | 8@ GH=
IR ST S M n WS P PR YPRe—p— - .
START 9@ . BEBGH=z STOF 186@. BBGH=z ERFE 358
¥FEW 1B8kH=z VB 18kH=z SWP ZEB=zec SPAC CAL
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APPENDIX C: ANTENNA SPEC SHEETS

Frge Znf3

NETS

T 1 PO L P o

Gakh and Antenna Factars for Biconical Antenna
Marnufactured by EMC Test Systcms
Madel Humbar: 3102 Serial Number; 2708

3.0 Meter Calibration Polarlzation: Harizontal
Froquienesy Arzcnna Gialry Gain
[MHz) Feotor (dB) Murmeric 4Bi
26 167 HRIE -20.5
40 138 a.0d -13.9
40 120 a1 B
a1 T3 0.4 -5.2
gl a5 0.5 -2
Ta &1 0.E4 -1.8
&) 7.3 T2 0.8
B0 B.5 .19 0.8
Ton a7 112 0.z
110 1.8 1.05 0.2
120 1.6 1.8 [i.2
130 12.0 1.1z el
14 1258 1.6 i
15L 12.5 130 1.2
160 123 1.57 2.0
170 1Z.4 1.75 24
181 12.2 2.08 3
140 125 2.08 3.2
201 136 = 2E
277 4.3 1.4 2.3
220 183 181 18
a0 129 14 ] -
240 18.4 1.37 1.4
il 169 1.35 :
Z80) 1r.0 1.4£2 i.B
2T 172 1.£7 1.7
FHO 1ra 1.45 1.5
200 16812 133 1.2
oo 1441 1147 o7

Specifizafion complia- -2 realing fecicr (3.0 meler spesing) B be added to raceiver meter reading in 48Y o conwver
"o fi=ld intensity in dBVimster. Calibqated 92 Acg B9 (DOOSRMSSYY Calibration par ANS CH3.5.
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Pay= 2ol 3

NETS

A O TR L = s X

Gain and Antenna Faclors for Log Periodic Antenna
Manufactured by Efectro - Metrics
Model Humber: LPA-26  Sadal Mumber: 1141

3.0 Meter Calibratian Polarization: Hornizontal
Frequeahsy Anenna [3zir Szin

[MHZ) Facwor (dB) P armerG dBi
200 11.6 2.85 4.5
725 1M1 £03 E.1
240 12,2 3.4905 B.C
T 132 iTa a.7
330 14.8 313 =L
124 14 & 3.85 a.r
kLN 15.0 £.02 A
aro 153 £.39 6.4
40 15.9 L.23 B2
q25 16 1 £ G5 g.f
450 16.68 4054 BT
475 171 4.60 B.B
a0 178 253 G.1
25 17.8 4.81 G2
stal) 18.3 d.73 6.7
574 166 475 &R
E00 18.5 .04 6.2
fr2h 131 A2 7.0
B 126 484 B.G
Grh 211 2.73 =
0 214 K BT
Tai 1.5 2.81 2.8
T 214 4.5 8.3
75 Z1.4 .52 GE
&0 21,5 4.7 3.7
&25 214 444 G5
L 22.3 4,44 55
&75 e 4.33 54
ano 2.8 4.4 4.4
9z5 231 4.4 g4
50 ks 417 v
ore Z4.2 7Y h.a
100 244 3BE BEG

Spexification impliancs testing factar (2.0 maler spacirg) 1o be adccd k rocuiver mcten rezding i GBY o converil
L3 Gt lens by dEVimater, Satibre led O Aug 29 ([COMMAYYY Caliinatic s par Al S CE3.5.
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=EMC TEST SYSTEMS ..

A ByLalslarr #f £500 CTeciranice Sarprrallen

Zain and Antertna Factoers for Double Ridged Guida Andanna
Manufactured by EMC Test Systemns
Model Number: 3158 Serial Number; 4336

.0 Neter Calibration

Prge i al i

Frequenday Anlenna [3ain Eain
(rHz) Factor (UE) Nurmeric filat|
1005 257 2,89 &5
15C0 2T.0 4,76 5.6
2054 29.0 5.24 7.2
25047 234 5455 5.2
3067 B 347 B.i
35040 3289 5.53 B0
4000 33.8 595 5.4
4500 153 7.0 2.0
5000 ) 7.5 B3
LEO0D e 3| Tad 6.9
GL0g 3L 253 a3
ES00 85 .84 AE
TGO 37.= 922 =
TE00 353 475 a4
000 gl 2B 2.2
LEDD ER 10,02 GG
QCO0 3,5 =] a3
2320 ZH.7 1018 LA
1 Co00 didad 10,50 1C.2
10500 T aan 11.37 1G.5
11000 4.2 1Z.05 1C.8
11600 38.8 1227 g
1z000 39.5 15,98 124
12800 a8 1334 11.2
13000 41.4 1222 11.1
13EGD 1.5 1325 11.2
14400 471 15.87 123
14800 41.6 1242 113
15000 41.3 1728 11.%
15500 it - Ir.7o 14.4
18000 9.4 20,53 14,3
1€4500 40.5 Z5.42 14,1
1700 425 15.28 12.2
17800 44 2 12.34 10.9
15000 4490 11.14 11.5

Specification crmpliance w=sung factgr (3.3 meler spacing) to b2 aducd to recedver mater’ feading in
A5 u 1o gonvert ta field imeasity it aPpimeler Salibraed 20 Ser 37 {DOAMNY). Calibration per

AMS| CELE,
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T Leai o FLLTLLEE Th i aaz
- L@-a7 N (Sias T Z7ST RAE D
- ELECTRO-~METRICS
. ATANDARD

BAIN AND ANTENMA FACTORS
MODEL HH-%0-1
HORN ANTENNA

e —— e __

FRELILENTY ANTENMA FACTOR GAIN
{MHz 1 (dB2 B
18,00 40,28 18,02
18.25 a4, &1 19,11
lg.=0 A0, T4 1320
8,73 40, X7 15,79
19,00 40, 40 15.358
19. 25 a0, 42 15,48
17. %8 q0, 45 15,55
19.75 40,47 1%. 44
20, O 40,49 15,72
20.23 44,51 15.82
L 23,50 40,53 15.7L
' 20.7% 4d. 53 15.9%
21.00 40, 54 1&. 04
21,25 A, B 14,17
Z1.50 A, 59 I, =
21,75 S0 40 L&, 3
2Z.00 40, 41 1&. 44
22,25 o 42 14,52
g T 40, 8% I &l
22,75 40 L4 1&, 78
2300 . 40,85 14. 77
N 23.25 - 40,465 i5. 88
ez 23,50 40, 64 14,34
2I.75 40,464 L7.05
4. 00 40, Ak 17,414
Z28.25 AC. L& 17.23
24, 50 40, 487 17.32
24,75 40, 47 17.41
Z5. 1) LR Y 17,47
2. 25 R, L L7, o
P 17 ] a0, 04 1787
2577 Glrans I7.74
A+ 1] 40,45 L7, B85
24,25 A, &% 17,74
T4, 50 0. 04 8.0z
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HAins FLUTULER [HC JTTRH PE3
783 mg2t A3

ey -1y - N

1E-87-87 15:43 7

ELECTRO-METRICS
STANDARD
GAIN AND ANTENNA FACTORS
HODEL SH-30=2 ,
HORN ANTEMNA

FREQLIZNCY ANMTENMA FACTOR GAIM
it ) {dp; (dBi
26, 30 43 .45 15.00
28,75 4x . AT 13,04
27,040 . 45.72 15.11
725 as_ T4 15.17
2750 357 15,23
27.7% 43,79 19. 28
- 23,400 43,81 153,33
28,25 44X, 8% 15.31%
28,50 4r.835 15, 44
24.75% 4387 19.50
29,00 4%, B9 15.54
pras o ax.20 1541
ZF.50 4T .93 15 &7
.73 43.9% LS. 72
3000 A3 D& 15,78
Jo. 23 4.9 15.683
Z0, 50 244,08 1=, 89
30.75 44, .0l 1. 94
I1.0g a4.0x [T
31.75 &4, 04 Palfh
31.50 - 44, 9% 1a6.11
b - . 44,07 16,17
i Xz.00 a4, 08 16.27
' J2.23 44, 09 L&. 23
52,350 44,14 4. 37
I7S 14,12 ) 14. 39
3X.00 44 1% 1&h. 84
X 25 44,14 i&. 00
¥3, 30 44,13 1a.7a
IX. 7y 14.1% 14.41
I, 00 44,14 14, &7
& 20 4,37 la. 72
J4, 00 Az, 8§ 1&4.78
I4.TS AL 12 10,93
I5.00 44, 19 14, B9
TE. 25 A4, 20 1h, 54
_ I5. 5O 44,20 LY. 00
i : =7 4a, 21 17,08
sy ) 44_21 1%.12
TH.25 : Ad, 22 17.17
. - a4, 37 LT 22
b 36.79 a4 23 L7.20
| 7. 00 44,25 17,33
i 37,28 44,23 17.39
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1 EgT-EY LFdE T- 2753 uERE Fad

ELECTRA-HETRICS
STANDARD
GAlN AND ANTEMNA FACRTORS
MODEL BH-50-2
HONN ANTENMNA

[CONT "D}

FREDUENEY ANTENNS FACTOR BGIN
{MHz ] idB} 1dAl
2754 qd 24 17.44
I7.75 44, 24 17.%Q
TE,. 00 44 .24 17.3536
I5.2% 44,24 17.41
I8, S50 44, 24 17.47
38.75 A4 24 17,72
IR 00 44_24 17.78
L 44 _23 17.8%
aw. =0 54.724 i7.B@%9
g7 45, 24 - Lr.94
40,00 44, 24 18.00

A
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o SEP-24-1995 HA:°F KL UTTr 1537275691 F.d2-82
— T . T T
g 4o
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i F o
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HEWLETT 11970V CALIBRATION ea 2ol
["%F] PACKARD 25 ( 5 shifa ,,>

SER MO. : 2524404150 FEB. pf, 1997
n=_11+ IF=321_4 Mbz LG Power=i6dEm - .
T T :

4% ! ; | . ; . . )
! ' . | .. :
36— T ! ' 3
' : ; .
1 . 1
TOMY . ; T RES.
LGS5 o s ! : . ) LEVEL
= ' ML i ! g UFFEET
o ! : s[=)]
ol _ ¥
O | *ff‘\-"w
a MY L] UG A L ' .
TP YNV AEENBERE
N N . .
B .
g | ..._..L-. + } l : - 2
“Ha ~TsE ) E5 m ™o
FREGUENEY [GHz}
FREG. COMY, LOSS  REr. LYL GFS FRER, CIONY. LOSE  REF. L¥L 0OF3
Q.70 a5.5 5.9 62,00 4.4 4.4
50,80 IF. 4 5.4 53.57 34,0 4.0
54.00 34.8 4.8 54,00 3.9 3.8
5.2 35.3 5.3 &4 ,50 4.2 4.2
5z2._40 24.49 4.8 &5 .00 34.3 4.3
52,50 34.5 4.5 &5 .50 a4.0 4.0
53.ao0 34.5 4.5 66,00 a4, 4.2
53.50 4.0 A 66 .EN a4 3 4.3
Ya, 00 4.3 4.8 G67.00 34.4 4.4
54 .50 94, 4 4.4 67 .50 33.59 3.3
55.00 4.0 4.9 G8.00 4.0 4.0
55 56 4.9 4.0 G6A.50 34.3 4.3
S96.00 34,95 4.8 g8.00 J&4.2 4.2
T= ] 33.9 a.9 65.50 4.0 4.0
57.04 23.9 a.9 74.00 4.5 4.5
57 .54 33.9 a.g .50 4.7 4.7
B8 .04 34.0 4.0 71.00 4.7 4.7
33.50 33.6 3.6 71.58 4.7 4.7
52 _0q 3.7 3.7 TE. 00 34.8 4.8
g9.87 4.8 4.t 7253 s.aq 5.9
S . 0a 23.5 1.5 73,03 34,9 4.9
0. 50 3.7 a.7 73,54 34.5 i B
=% ] 34.2 4.2 T4,3Q Jg.1 .1
54 .30 4.3 4.3 74,57 5.5 5.5
82 . Bl 34,4 4.0 75.7 ag.3 5.1
g2.39 4.z 1.2
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ﬁ HEWLETT
FackaRnD

11970W CAl TBRATICN

SER MO, : PEZ4A04468 00T, 13, 1DGE
45 n- 18+ [F=]EI‘21.-1_ MHz L3 Zowar-15c=r .E
i LHIE -
44 1.
CoMY —
LI5S i T
(dB} e g
.1_""'
.H.i"“r"‘.‘_lr
] e - ~a MW
. el .
: F i .
QE?ELi aQ | |EE EI-:I. as | | tDDI 108 :110 .
FREGUENCY [Ghz)
FREG . COWY. LOSS  BEF. LWL OFS FRER. COMY. LOSE  REF. LWL OFS
7.0 28,7 a.7 %3.00 40.3 .3
78,00 40,0 0.0 94,00 40.5 0.5
77.a0 3g9.9 g9.39 o8 . 0a 4,4 10. 4 |
78.00 ag.z 9.2 F6.40 40.8 ig.g !
78,00 39.12 9.1 37.00 49,7 0.7 |
89 .00 28.4 9.4 ag.an 40,7 0.7 .
B1.40 38.5 B.2 84 .00 4.9 10.8
52.00 38.9 8.3 10040 4% .4 14.4
23.0¢ 3.1 8.1 101.90 4.1 4.4,
84.00 845.0 9.0 102.00 4.8 1.8
Bs, 4o 38.8 a.a 103,04 d1.5 1.5 .
B . 00 23.3 2.3 L0480 41.5 1.5
g7.00 39. 4 9.4 105.00 41.8 i1.8
8800 38,3 9.3 108.00 41.8 14.5 |
B G0 349.8 5.8 07,00 42,1 i2.1 i
.00 8.6 a.5 108 . 40 42,1 2.4 |
P
21,040 39.8 2.3 109.00 ag 2.7
g2, 0 ag._ a8 3.2 140 a0 42,7 12.7

AECOMMENOED CaLIBRATION CYCLE: THRFF TZANS
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