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Micro-MDI3S is a wircless data communications Micro-MDBS consists of two main com-
sysrem that extends taduy's cellular digital packet ponents: & multichannet controller {MCC) for
data (CDPD) services to focalized cpvironments network management. control, and diagnostics.
not coverad hy existing macroccllular networks. atong witly up to 32 remote € *DPD Molecules for
A go-anywhere RF-bused data-dclivery system, data transmission and reception. During
Micro-MDUBS provides an economical, casy-to- (ransmission. a cellular smart phone or terminal
install ulternative to expensive and oflen confining peams data to the nearcst CDPD molecule. Ench'
wirc-bound nctwork installations. daty molecule can support one or two RF channels
Micro-MDBS can be installed cither as 2 thut capture and route the information to the MCC,
microccllulur link to a public COPD nctwork or as using the industry-standard Internet Protocol (IP).
the centrul componcnt of a privatc or a semi-private  From the MCC. incoming data can be sent by frame
wircless network. The system is ideally suited for relay to a mobile data intermediate station (MD-IS).
large factorics, haospitals, shopping malls, airports, which adds sccurity encryption and forwards the
office buikdings. convention centers, campuses, and information via a private or public neiwork to a
olhu centralized locations beyond the coverage of central compuler site or other remote destinations.
emtm&. 1 macrocetlular services. The wircless Micro-MDBS supports a large varicty of MCC-to-
mobility of a typical Micro-MDRS nctwork allows  CDPD Molccule conncctivity options, including

uscrs 1o address a wide varicty of applications, RS-232. RS-422, and Ethernet.

including credit card verification, inventory man- Micro-MDBS featurcs an SNMP-based

agement, databose inquiry, short messaging, and netwark management system for both local-console

hospital administration and patient management. and remote administrtion, including configuration
Bocause Micro-MDBS is wircless, uscrs cun managenient. operations management, performance

move about freely. sending and receiving data from  management, and fault management.
virtuaily any location, withuut the limitatons of

computer hookups of power vutlets, Mobility is ﬂ

provided via portable “smart phones.” mobile data
erminals, or wircless palm-top computers, Micro- y . a-n P\ AR !' o
A IRWIvE]S .%".N

host of celtular data cormmmupications scrvices TAKING WIRELES s ANYWHER £
both public and private.

MDBS opcns up the warkplace us never buefore to o
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Key Benefits

Single controller — Unlike “fixed-radio™ CPPD
systems, which require a separate controller for cach
trangcsiver, Micro-MDBS features a distributed architec-
ture that ¢an link up te 32 CDPD-Molecule transceivers
to a single MCC, saving tons of thoussnds of dollars on
hardware and costs, cspecially for larger networks.

Lower Installation costs — Micro-MDBS is designed
to take advantage of commercially avaitable off-the-shelf
components und operuting systems. In addition, the
systcm can make usc of existing Ethernet or twistcd pair
cabling, reducing hurdwarc and labor costs, The nct
result: lower capital outlays and the assurance that
industry-standard software and hardware will keep pace
with udvances in technology.

Extended range — With the addition of repeaters or
modems, microcells can be distributed miles apart, while
still using a single fink to an MD-1S.

Simplified management and control —The entirc
Micro-MDBS network is monitored, controlled, and

intained from the system’s coontral MCC with the
help of an SNMP-based network management systcm.
Information can be accessed at tho MCC console itself
or from a remetc location. Besides managing channel
assignmenis and power 1evels for CDPD molecules, the
MCC provides configuration, operations, performance,

and fault management.

37 Skyline Drive, Suite 4100
Lake Mary, FL 32746-6214 407/3 33-4900

800/338-8251

e-mail: cdpd@astronet.mea.com
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Specifications

Mauximum RF channels 32

Connectivity options

Soflware/operating systcm SCO UNIX release 4.20
Hardware platform
CPU 80486-class
RAM 16 Mb
Hard drive 540 Mb
Network management Local consolc administration
SNMP remote support
Management functions Configuration management
Operations management
Performance management
Fault management
CDPD Molecules
Transceiver architecturs | or 2 Mitsubishi CDPD
RF units
ASTRONET Transceiver
interface unit
Transceiver output 800 mW
RF coverage % mile radius in open space
1 or 2 floors in typical
office building
Power supply External 24VDC from
AC outlet
Housing Wall-mount enclosure
{optional outdoor -
enclosurs available}

Multichannel Controller

Ethernet [P
Serial Vink 1P
(RS-232, RS-422)

ASTRONET 2

TAKING WIRELESS ANYWHERE
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Micro-MDBS System Description

1.0 General

This document desctibes ASTRONET s Micro-
MD-BS, a Cellular Digital Packet Data (CDFD)
Mobile Data Basc Station (QMD-BS). The
Micro-MD-BS provides microcell coverage as

adjunctto a Local Area Network (LAN). With
appmpﬁatcampliﬂmdoneq\ﬂpment,themiao-
MD-BS can also serve as a COPD

base station. )

2.0 System Design and
Application

This section discusses the Micro-MD-BS’
design and its potential application
in both public and private CDPD networks.

2.1 System Overview

ASTRONET’s Micro-MD-BS is compliant with
CDPD System Specification Revision 1.1. In
order to facilitate the transition from earlier
revisions of the CDFD System Specification the
Micro-MD-BS is simultaneousty compatible
with Revision 1.0 of the CDPD System
Specification as well

with advances in technology.

2.2 Purposa and Use

The Micro-MD-BS will pexform in 2 variety of

i macrocell
2.2.1 Public CDPD Network

Copyright ASTRONET Corporation
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In public CDPD networks the Micro-MD-BS
will “fit into” the microcell “holes” in existing
macrocell coverage. These holes oocur in places
such as Shopping Malls, Conveotion Centers,
Airports, and other large structures, as well a8

use of CDPD based Point-of-sale, Short
messaging, and Database inquiry services in
places with high concentrations of users.

In such applications, the Micro-MD-BS would
be connected directly to a serving Mobile Data
Intermediate Station (MD-IS) in the public
CDPD nctwork.

2.2.2 Private CDPD Network

ASTRONET"s Micro-MD-BS also provides 2
feasible means of establishing 3 private

network based on CDPD. This is particularly
useful mminwﬁchdatznxdmtbe sent
across the public network or in which Jarge data
transfers occur that would consume TNNSCESsary
andoosﬂybandwidthonawpublicnetwork
Examples of such private CDPD applications
are inventory and matcriel management in large
warehouses and factories. Semi-private COFD
aetwork applications are those in which the
primary access to data would be routed through
the private CDFD network while access is still
available through the public CDPD petwork.
Examples of such applications are database
inquiry of patient information in hospitals, and
initial transfer of route information for
dispatched repair and delivery services.

Tn private and semi-private installations, the
Micro-MD-BS could be connected directly to 2
dedicated serving MD-IS. In the case of a semi-
private installation, the dedicated MD-IS would
also be connected to the public CDFD network,
scrving as the home MD-IS fora given Mobile

End Station (M-ES).

3.0 System Architecture

This scction describes the basic architecture of
the ASTRONET Micro-MD-BS. The block
diagram is 2 represcatation of a simplified
CDPD nctwork and shows the fundamental
hardwarc elements of ASTRONET’s syster.
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Micro-MD-BS System Description

U e

ASTRONET’S Micro-MD-BS in & Representative €DPD Network

3.1 General

The Micro-MD-BS is the data complement to
OfFiCel®, ASTRONET’s microcell voice
product introduced in 1993. The Micro-MD-BS
is based upon a modified version of the

(unaided) the Mitsubishi CDPD transceiver is
ideally suited for microcell applications.

3.2 Distributed Cell Concept

EachCDI’DMolewlccansuppon lor2
channels of RF coverage. Ths Multi-Channel
Controller’s ability to woommodaﬁeuptonRF
uhanmlsmmnsthataﬁﬂlyloadchaM-

BS can service from 16 to 32 separate CDPD
Molecules. :

The @PDMnleculNconnemdto 2 Multi-
ChannelCantxolleraremtrequiredwbeco-
located. ASTRONET decided to use the
Innemetrmtoool(IP)asthedatnmspoﬁlaye!
i oommunicaﬂonbetwemtheMﬂﬁChmd

dnmenxsmthcrefo:e,bedistﬂbutedauoss
hrgeama:;usingsmndard petwork technology.
Rndﬂyava'ﬂablcdavicesmhasrepwmm
modems allow the microcells of a Micro-MD-BS
to literally be sepa:amdbydistancesmqasuredin
mitu,yctstillbesava_lhyasinglelinktoa
serving MD-IS.

3.3 Connectivity Option$

ASTRONET’s choice of IP a5 3 communication
layer berween the elements of a Micro-MD-BS
provides many options in the area of
connectivity, The most obvious would be the

Copyright ASTRONET Corporation.
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ASTRONET has successfully used 10Base-T
ethernet TP, RS-232 SLIP direct-connect and
over leased-line modem, and RS-422 SLIP.

4.0 Multi-Channel Controller

This section describes the functionality and
hardware configuration of the Multi-Channel
Controller clement of the Micro-MD-BS.

4.1 Multi-Channel Controller
Functionality

The Multi-Channel Controller (MCC) serves as
the Micro-MD-BS’ master device, managing

i and power levels for each
ofﬂ\ca)PDMohaﬂcSOtmismwﬂsamched
foit. The MCC provides the following
functions for control of the CDFD Molecnles:

CDPD Moleculc Configuration
CDPD Molecule Operations control and
status monitoring

« CDPD Molecule Performance Metrics
collection

e CDPD Mbolecule Fault Notification
oollection

The MCC is also for supplying
{nformation to the Mobils End Stations (M-ESs)
oconcerning the COFD nztworkanddirecdnzthe
M-ESs to change channsls as pecd. In this
capacity the MCC handlesuwfollowingaspects
ofRadioRsouwaanagement

» Broadcast of netwotk identification, usage,
and configuration for CDPD R1.1and
CDPFDR1.O .

Channel Stream Management

Planned Channel Hops

Forced Channel Hops

Congestion Control

The Multi-Channel Controllcr also acts as a
fogical channel or conduit between a CDFD
M,oleculeandascwingw-IS. Tt accepts
CDPD traffic (MDLP frames) from one of its
microcells and forwards it to the MD-IS. Return
traffic from the MD-IS is routed to the
appropriate microcell for delivery to the
destination device.

Copyright ASTRONET Corporation
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Finally, the MCC serves as a centralized
repository of information concerning the
operating states of the physical and Jogical
clements that make up the Micro-MD-BS. The
information is accessable at the MCC’s console
device through the proprietary user interface or
from a remote location via the MCC's Simple
Network Managercnt Protocol (SNMP) agent.
The Micro-MD-BS management functions
provided by the MCC include:

Configuration Management
Operations Management
Performance Management
Fault Management

o o & ¢

4.2 Hardware P_latfonn

deﬁ-ChannelContmllerﬁmcﬁonalityis
cmiedanbysoﬁwamhostedonasmwclass
computer. Thestanda:deonﬁgtmationofthc
MCC includes a 3.5 inch floppy drive, 16 Mb of
RAMandatleastaS-tOMbIDEhnrddrive.

Whﬂznotmuired,anopﬁonalVGAmonm

andksyboardcanbeincludedwhichwillallow

the Micro-MD-BS tobe locally configured and
i N : g

ing on the communications requirements
between the MCC and CDPD Molecules and
berween the MCC and MD-IS.

4.3 Software and Operating
System

mMCCsoﬁwaxeisimplcmcntedasasetof
cooperative processes ronning on Santa Cruz
*s SCO UNIX Release 4.2.0 with
networking extensions. The UNIX operating
offers a stable, industry accepted
platform for the Multi-Channel Controller with
multitasking capabilities that allow for
engineering of individual processes at 3
functional level. This provides for a more
optimal imp tation of the multi
tasks performed by the MCC.

BNA NTO _MANITMNYA BNINMAM MNOANA . L ANNNTSY
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5.0 CDPD Molecule

This section describes the functionality and
bardwace configuration of the CDPD Molecule
clement of the Micro-MD-BS.

6.1 CDPD Molecule Functlonality

Controller. Tt also provides several support
functions to aidtbcMCCiniBoonccﬁnnof ,
pesformance metrics and fault notifications.
Consolebasedﬁmoﬁonsmm‘lahle on the
CDPD Molecule to allow for initial

<01 and event monitoring, as
well as off-linc diagnostics for troubleshooting.

5.2 Hardware Platform

TheCDPDMnleaﬂeishmsedinamstommﬂ
mount enclosure. Tt contains one or two
Mimﬂ:ishiml’l)mnsoeivm“dmassodmd
ASTRONET CDPDTmnscaiverInterﬁmUniL
Commerdauyavaihblcoﬁ-the-shelf
compouenumakeupthcr&stoftb: CDED
Molecule.

TheCDPDMolewleconuinSaSO386 class
Single Board Computer (SBC) which provides
basicprocwsingforthcunit. The SBC is
eq\ﬁppedwithlmofRAMand 1536K of
FlashROMuseduasolidmtehmdddve.

ADigilalSignalProwssor(DSP) card is
requiredformhmnscdvﬂinﬂwCDPD
Molecule. TthingbBoardComputerconmls
the DSP initstzsknfuanst'omingthc
:eeeivedbythemscdvettodigital
dauappmpﬂawﬁorthenetwoxkandvice-vusa.
AsctialUOwdisuscdbytheSBCtosuppon
eommnniatiomwiththeDSPsand
transccivers.

The CDPD Molemlcusmanmnal powes
wpplytopxovidanDCﬂomaoo i

AC source. Thepowermppiyembelocated
any conveaient ACpowaauﬂetwhile

position appropriatc to provide optimal RF
coverage. The 24VDC supply eliminates the

4
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Micro-MD-BS System Description

requircment for wiring to be performed by 2
icensed electrician.

An optional ethernet card may be included in
the hardware configuration depending on
communications requiremeats between the
CDPD Molecule and the Multi-Channel
Controller.

The standard configuration of the CDPFD
Molecule is appropriats for installation indoors,
in office buildings or warchouscs. An optional
environmental enclosure is available to
accorumodate installations under cxtreme
environmental conditions.

5.3 Software and Operating
System

The CDPD Molecule software opctates as
scveral single tasking process running on a
version of DOS 6.0 on the SBC's boot ROM.
These processes arc supplemented by

code written for the Digital Signal Processor.
The CDPD Molccule boots automatically from
the intornal ROM.

Version upgrades for the CDPD Moleculs
through communica tion

into the MCC’s configuration database. The
CDFPD Molecule then automaticaily downloads
the new version of the software.

6.0 Mitsubishi CDPD
Transceiver Characteristics

The Mitsubishi transceiver used in the Micro-
MD-BS is designed for compatibility with
Release 1.1 of the COPD SystemSpedﬂmﬁnn.
1t contains dual reccivers 1o allaw for diversity
and the receivers are designod for a
sensitiviry of -113 dBM. Ap unaidcd maxiroum
output of 800 milliwatts ;s sufficient to provide
RFoavemgetoanarcaofappm:dmaleone
quamrmilcmdiusinopenspaceormoncor

microcell situations, The addition of
appropriate power amplifiers and antennas

Copyright ASTRONET Corporation
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Micro-MDBS System Description

cnable the Micro-MD-BS to pexform as &
macroocll Base Station.

7.0 Tethered M-ES

TheTclthedM-ESisanaddiﬁonalunil
designed to moaitor the Micro-MD-BS' RF
functionality. The Tethered M-ES performs
closed loop testing of both the forward and
mRFpnrhlonaplvenchanneL Itis
conneewdbdwmdﬁmmd Controller using

an RS-232 link (hence, the term “lethered”).

Tmanbelnvoledmanuallyfxvmthemﬁ-
ChanndConhoﬂd'otcanbeconﬁguredtomn
ically. Theuaﬂtsofthztestsmlogged
on the MCC and can be reportzdtotszotthk
Management System as an event.

8.0 Muiti-Channel Controller -
CDPD Molecule Connectivity

This section describes the options available for
connecting a COPD Molecule to a Multi-
Channdl Controller. Such options include
ethernet connections and connections over serial
line interfaces such as RS-232 and RS-422. Itis
i 10 note that the connectivity options

8.1 General

ASTRONET deliberately chose IP as the
commnnicazinnslzyetbctweenelemcntsofthc
Micro-MD-BS because of its widespread

mchanawotkmahn’anamadivccholoefor
implemmmﬁonofadim‘butedsystemsuchas
the Micro-MD-BS.

8.2 Ethemet Connections

Copyright ASTRONET Corporation
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and onc or more CDPD Molccules the use of
ethernet bardware to support the
communications between the Miero-MD-BS
clements was the first and logical choice for
implementation.

Standard ethernet 10Base- (10 million bits per
second) hardware is inexpensive and software
drivers are readily available for ASTRONET s
choscn operating systems. The ethernet
connaction can be established with the addition
of appropriate network interface cards to both
the MCC, the CDFD Molecule and a hub (if
required by the interface).

The common }0Base- ethemet wirctypes and the
maximum distances between active elements
are:

Common Name | Wire Type Distance ]
10Base-T T Twisted Pair | 100 Meters
10Base-2 Thin Coax 185 Meters
10Base-3 Thick Coax | 500 Meters

Readily available repeaters of extendess can be
used to increase jon distances between
the MCC and the CDPD Molecules.

8.2.1 Ynstallation in Existing Networks

Because of its reliance on common petworking
technology, the Micro-MD-BS can use the
cabling and supplemeatary devices (hubs,
mmexs,ac.)inafacilitythaakeadyhasadm
network installed. The requirements for this
typeofinstaﬂaﬁonaretheavailability ofa
network access port ncar the planned position of
each CDPD Moleculc and one for the Muld-
Channel Controller. IP addresses must also be
assigned for each of the devices.

The advantage of this type of install action is
that the current petwork infrastructure is used,
thus reducing the total cost of implementation of
the CDPD nctwork.

8.2.2 Installation As a Standalone
Network

A simple installation of 2 Micro-MD-BS would
most likety consist of a small number of CDPD
Molecules communicating with their Multi-

Ec:%1 22-11-9661
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ChamselConuolleroverdedieamdmnng In
ﬁniscase,thcinmﬂaﬁonissimplyastandalonc
nemrkandwﬂlreqtﬁmhsta]hﬁonofcabksas
wdlasmandrepmsw&arywposiﬁon
the CDPD Molecules in such a way as to
optimize coverage.

The advantage 10 the standalone network
izmtalmionofamaow-BSisthatd\e added
bandwidthuscdbythceommnnlaﬁonbetween
the MCC and the CDPD Molecules does not
impactanynmcnﬂyesdstingnawmkwﬁvity.

8.3 RS-232 Connections

“The distance between active elements on an
Mnctworknnymakeinsunaﬁonofthc
Micro-MD-BS infeasible in large structures that
domtalmdyhmanmensivcdatanaWoxk
ForthismsonAS'mONETdsignedthc
W-BstobeapableofusingSerialIink
lPuanakematemmofoommunimﬁon
mmwnﬁ-@mndamnuandthe
CDPD Molecules. RS-232 ports arc available
ontthCCandCDPDMoleqﬂewhichmbc
used for this type of connection.

8.3.1 Direct Connections

A.dhecteomecﬁnnbetweenthedemtsofﬂw
Micro-MD-BS is appropriate whea short
distances are involved. This situation would
ezdstwh@nthemlﬁ-Chamchonmnetand
mmmmmkmmwdmmm
10010, Thcconnccﬁnnbetweenﬂwtwodemmts
isestablishedthmughthcuseofamﬂ-modan
setialcableoftheappmptiatelength. The
maximumdimnceofadirctconnedks-mz
Jink is approximatly 50 feet. This is the
simplest installation of the Micro-MD-BS.

8.3.2 Connections Using Modems

SMANTNYA ONIDINOM dNOA . L3INOALSY
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support the Micro-MD-BS. These conncctions
require adequate phone wire pairs and
appropriate modems or line drivers for each
CDPD Molecule.

8.4 RS-422 Connections

An alternative o the RS-232 communication 18
ASTRONET s use of SLIP over RS-422. RS-
422 pmvidsforagxamrdismncebctweenme
Multi-Channel Controller and the CDFD
Moaleculc without using additional equipment.
RS-422 can be implemented aver twisted-pair
cables such as phone wire. The maximum
separation distance between elements using RS-
422 for comnunication i 4000 feet.
Connections of this type require availability of
adequate cabling between the MCC and the
CDPD Molecule.

9.0 Micro-MD-BS - MD-IS
Connegctivity

ASTRONET’s Micro-MD-BS is primarily
intended to augment the public COFD network
As such, it mustbe able to intesface with as
many Mobile Data Intermediats Stations a5
available.

To date the Micro-MD-BS has been tested with
products from the following MD-IS
manufacturers:

s Retix
Lucent Technologies (Frame Relay- UpP
and Frame Relay ~Native Mode Point-to-
point)
Communication with each tested MD-IS has
been proven over a V.35 DSO0 link into a T1
channcl. A PVC-Frame Relay protocol is
established over the physical link.

The development of an interface compliant with
the Hughes' MD-IS is in progress.

10.0 M-ES Support

Copyright ASTRONET Corporation
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products from the following CDPD modem
manufacturers:

Mitsubishi

Sierra Wireless

PCSI

Cincinnati Microwave
Motorola

Novatet

e ®» & » & &

The list ofCDPDmodemsiscomimmus}y
changingandm&ngwithnchodemsis
performednsthcybeoomeavailable.

41.0 Micro-MD-BS
Administration

“This section discusses the facilities available for
Configuration and Operations Management of
the Micro-MD-BS

11.1 General

"The Multi-Channel Controller serves as the
oemalpolntofadminimﬁonﬁortthcm-
MD-BS. Whether administered locally, at the
MOCC’s console, remotely via a login scssion or

,mxoughmemekManaganMSysfm

intexface the MCC provides the following
capabilitics to the user:

Configuration Management
Operations Management
Performance Management
Fault Management

The Configuration functions

by the Micro-MD-BS allow setting
th:numberot'CDPDMnleml.&suvicedbythc
system channdsmmassignanandpowet
Jevels for each CDFD Molecules. Parameters
regatdingcommnnicaﬂonwiﬂnhesavingm-
IS are also specified through the Configuration
Mmagememﬁmcﬁomdthemws.
Conﬁgmaﬁoninfomaﬁnnfotthemom-
BSisswx’edinabinaryﬁleondeCC. Itis
po@lctochangetheconﬁgmﬁonoﬂhc
Mcm—hm-BSwhilethesymisinsuvioe.

FadtManagemcntﬁmcﬁonSWinmmxnatimlly
formatandlogordisphyadminimaﬁveand
alarmmteinfomaﬁontdaﬁedtnthephysial

Copyright ASTRONET Corporation
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(MCC, CDPD Molecuic) and logical (software
processes) clements of the Micro-MD-BS.

Performance metrics, such as the number of data
frames mocNedbylhehﬁcro—hﬂ)—BSandtbose
that are forwarded 10 the MD-IS or rejected, are
collected by the Micro-MD-BS. Functions are
provided to format and display these metrics.

Operations Management functions are those that
start up or shut down the Micro-MD-BS and its
components. Additional functions can forcc a
channel bop on a particular channel stream.

11.2 Console Administration

The MCC User Interface is a proprietary -
program that modifies the configuration
database of the Micto-MD-BS. The interface is
tmdbascdandisideaﬂymﬁwdforuscﬁomthe
MCC’s console or a remote terminal session.
Once modiﬁmﬁonofthedambasaismndc, the
MCC User Intcrface informs the appropriate
processes and the changes take effect.

11.3 Remote Administration Using
SNMP

Tofacilitaxerenwteadministmﬁonofthel\&icro-
MD-BS.aSNMPagentandsm:{Pvl
Mnngemcmxnfomadonnase(»ﬁa)are
available on the Multi-Channel Controller. The
MIB isdesignedwmapdoulytotheOSI
management definitions listed in the CDFD
System Specification R1.1. The MIB objects
alsocanespondtoobjedsdeﬁnedinﬂwMCC
User Interface described above.

11.4 Remote Administration Using
CMIP

An interface to the Common Management
Interface Protocol (CMIP) actwork mapagement
systems is cummently in progress.

12.0 Interference Detection
and Avoidance

The CDPD SystemSpeaﬁcanonreqmrwﬂ\at
anMD-BSbcablctodatnctpoasibleinmfemncc
with the voice cellular system and channel hop,
asxequired,tomininﬁzemchinterfmnce.

Tt l
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ASTRONET’s Micro-MD-BS supports an

AMPS gawwayﬂmlpmvidcanintufacetoan
emmalintaferenocwecﬁondevioe.

12.1 Reverse Channel Interference
Detection Using the CDPD
Molecule Transceiver

configuration database.

12.2 Forward Channel Interferenc
Detectlon Using the Tethered
M-ES )

Whﬂcintafewnoeduecﬁononthem
chanmliSpossiblethxwghmeuseoftheCDPD
Mwﬂc'swccivet.itisnotpossibletotuneﬁ\e
reoeiva’mthcﬁoxwudchanml(si@al
tm:sminedbyawPDBwaion). To
mmmmmwononmmm
channcl,AS'rRONE‘l‘ddgncdaTedmed
M-ES.

MTe&aedM-ESkdd@derthe
i ofdmnFchannclinusebyagiven

CDFD Molecule or Macro-MD-BS. The tests

pu:tomedbythc'rethetedm:mdoneona
iodic basis. In the idle time between tests the

thenm;vailableehannelintheCDPD
mhme'smnmmmmmtomd

SN AYA ONIYOM AN0A . LANNMIRY

Micro-MD-BS System Description

13.0 Availability

The Micro-MD-BS, ASTRONET"s microcell
CDPD Mobile Data Base Starion, will be
availahlc in the third quarter of 1996. For more
jnformation please direct inquiries to:

Marketing Department
ASTRONET Corporationt
37 Skyline Drive Suite 4100
Lake Mary, FL. 32746

Attn.: COPD Information

B-mail:
cdpd@astronet. mea.com

Phone:
1 - 800 - 338 - 8251

Copyright ASTRONET Corporation
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N I.msen fintennas

The Clear Chorc e

~ On-Glass (KG) -

CMT-S% ﬁis}lar magnetlc mount-
ing cellular antenna, with cable and
i TLC connector...........cccccvuaean $8.00
' KG3E 825 uD. 3dB ﬂexuble enclosed coil,
. for Trunking and Cellular............. $19.00
- KG 825 UD. 3dB open coil, 806-896MHz. ‘
for Trunking and Cellular............... $18.00 A 7
Comes with 14 coax. No connector.
YAGI DIRECTIONALS .7 %

A ————————

y S D B . e V1| P M

MINI MAG. Mobile. Antenna

* No Holes to Drill and no Assembly Required.

* Boosts Signal Strength/ 3dB Gain.

* Compact Design/Low Profile Antenna
Length.

- * Factory Tuned and Ready to Install.
* Tapered base for easy placement

: and removal. :

@ MOTOROLA

Authorized Dealer .

! RAF-4190A. Magnetic mobile antenna,
B 824-895MHz. for Cellular............. $17.00 -

‘ RAF-41 80A. Magnetic mobile antenna,
806-860MHz. for Trunking......... $22.00

Comes with TNC male connector

Portable Trunking Antennas.
Use them in any Trunking
Portable Radios.

85-5241U06. 806-941MHz. only

4" height......cocomeiinininenn 518.00
85-5241U03. 806-69MHz. only
4" height.......ccoovvvvernnanne $25.00

NAF-4000B/85-5884R01.
806-869MHz. 8" dipoie antenna.

S _>-806-1. Economic dipole, 806- 856Mhz..if ....... $10.00
SD-806-6. Yagi, 6 elements, 806-866Mhz........... $31.00
SD-806-12. Yagi, 12 elements, 806-866Mhz.......$53.00

With N female connector termination

e S T
Salluiar MNeob

A ,.~
'

1.., F 45\,( a':‘.)

10 ¢B gain the most seller trunking and cellular antennas
fow for immediately deliver.

2 *diameter fiberglass made, wind resistance (120 miles/
hour) and great resistance bandwidth mount kit included.

VAR Decibel

"’-qk~_ 1“*
P Products

DB810K-XT. 806-869MHZ forTrunklng......m 1y (‘0
DB810K-XC. 824-896MHz for Cellular.
DB810K-Y. 890-960MHz for Paging.... :
Comes with N female termination connector .

the antenna specialists co.

sile A

APD-875.3M. On glass tempest
mount antenna, black-coated molded
coil whip, cable, mini UHF male con-
[7=11 (o] (AU

e

APD-858.3T.
Cellular antenna on
glass, 3dB TNC male
connector and 15 of
RG58 cable...
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~ Horizontal Radiation Pattern

Broadand enclosed dipole array, 806-890MHz, offset, 8dB

power rating

CRIAAA

S00W POWBT TAENG...c.urmessrrsssesresersssesssssimmmsssissssassssnaes

rating....... SRR P O PP PN P AL

forcellutar trunking paginganddata. “N* ternale termination, 500W

Enclosed array, 824-896MHz adjustable. *N" female termination,
$1,234.00

ideal

Yagi antenna, 806-960MHz, 10dB *N* male termination, 125W power

$146.00

B O s - <

- Vertical Radiation Pattem

93]
R
EN
p

b

Py ey

— Vertical Radiation Pattern
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! Now install your mobile radio equipment or cellular
| equipment professionally.

i SMC mounting hardware is assembled from machined steel
and aluminum components. Manufacturing tolerance are
maintained to insure superior fit and finish. SMC uses high
quality fasteners, including Teflon coated allen screws with
nylon patches. These patches ensure the allen screws stay
securely tightened under vibration. The hardware is finished with
a durable, polyurethane enamel. This low gloss, textured finish
blends with virtually any setting and offers excellent resistance
to nicks and scratches.

Operator will be fully satisfied due to easy access on his
equipment.

Use SMC pedestal mount for the placement and installation of
radio equipment, siren controls, light bars, control heads,
scanners, ceflular phones, portable radios, speakers, compact
disks, stereos, faxes, laptops, etc.

1 Now, there is no limitation.

Pedestal Mounts ready to be installed regardiess of space.
SMC Mounts meet all security norms including airbags onbrand-
new automobiles.

; Call now for the most suitable mount to your needs.

RY,% /a8 ELECTRO-MOUNT

\lmyl Claa Fex Moeunts

ONEM INFM AVEY 10
=5 Segon per TNl e
{ - Flexible tubing totally encased in vinyl.
‘ - Multi positionable base.
f - Positions easily.
- Various lengths.
107VFM. 7inCh......coocrrrererrrrvees $11.00
109VFM. 9inch.......cooccceeinenns $11.40
111VFM, 11inch........cevececeae $12.00
113VFM. 13inCh.....oooceceeceeveneees $12.06

11SVFM.

Slim Line Mounts. Use them for Cellula,
Portable and lightweight radios,
3 Lbs (1.5Kg)

£ AT SR A b e oA IS NN~ S 15 3 Y e e

1 04TS 4" Sllm Lme Mount wnth 21/2"base, AMPS top plata
andT-Knobfasteners..............coooerivneniciineen $7.00

106TS.6" Slim Line Mount with 2 1/2" base, AMPS top plats
andT-Knobfasteners...........ccooicmicinencncccnnnecnennn $9,00
108TS.8" Slim Line Mount with 2 1/2” base, AMPS topplate
andT-Knobfasteners............ccoccvveeeevrceceniecereenne $10.00

PEOGE Gl Mounis
(UI’ {’Q /.-u ”5{>

T

lhl d

;3 s

"m‘:ﬁ‘ TS L s el S e o
104T. 4" Mount with 2 1/2" base, AMPS top plate and
T-Knob fasteners..........ccccevreeeceriiieirieesienneanens §7.00

- =,

108T. 8" Mount with 2 1/2" base, AMPS top plate and
T-Knob fasteners........c.ccovvveeriiiinveneeeiieeennnn. st 00

sMC

aic U

611. Ur
e AMF
tastener
curely h
release
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