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Before You Begin

Js

Purpose of This Guide

The Cylisk AirPra 5-Bard Radio Installation Guide provides the information ¥ou
need to unpack, install, configure, and operate the Cylink AlrPro S-Band radio
system.

This Installation Guide is directed o persons who must perform or cocrdinate
the tasks associated with the process of installing wireless oommunicatian
devices, and planning individual communications network applications

Prior Knowledge

This Installation Guide assumes that you are knowledgeable about basic
digital data communications concepts and practices. If you are not familiar
with the concepts and practices involved in these disciplines, familiarize
yourself with them bedore proceeding.

This [natallation Guide does not attempt to provide any detailed system
planning or installation information on radio frequency {EF) antenna
assemblies or path analysis. Refer to the Cylink Site Planring Cuiie.

How This Guide is Organized

This Installation Gulde is organized in chaprers and appendix material in the
fellowwing manmner:

»  [ntroductory Matenal:
= Chapter 1 - provides a product overview.

= Chapter 2 - teils you how to setup a benchtop "practce” nefwork
before you install the equipment in the feld.

»  Chapter 3 - provides procedilres for setting up & peint-to-point and
point-to-mulipoint nerworks.

«  Chapter 4 - provides information on seiiing Up repeater and huk
networks.

4.30.98 — Bea Draft Cyilak AirPre 5-fand Radie insatiation Guide wv



Hefore Tow Bepin

How 1 Llae This Lalde

*  (perational Material:

Chapter 5 - [ntroduces the Command Line Interface (CLI).

Chapter & - provides instructions on how to operate the Cylink
AbrPro 5-Pand radic, retrieve status and performance information,
perfarm diagnostics, understand alarms and the alarm log.

*=  Theory of Operation Materiai:

Chapter 7 - tells vou about DTE intertace setfings and clock modes
Chapter 8 - tells you about RF link configurations

Chapter 9 - discusses burst synchronization

Chapter 10 - tells you how to use 2 telephone modem

Chapter 11 - lists troubleshooting information

= Appendix Matersal:

Appendix A - tells vou what the CLI commands are and how they
are wsed when wvou want to set/réset paramemnes or get sysiem
status and performance information.

Appendix B - tells you what alarm messages are and what they
L.

Appendix C - Hsts Cylink AirPro 5-Bandd radic specifications and
provides compliance information.

Appendix D - provides configuration worksheets that you can
copy diown and keep your configuration sethngs

Appendix E - provides a Glossary of acronyms and terms speetfic
to the Cylink AirPro 5-Band radio network applications

How to Use This Guide

Before beginning the installation process, read the introductions to all of the
chapters so that you have a sense of what each chapter provides. Verify that
vou have selected the proper installation procedurs o meat site-specitic

meeda,

Skim through an entire procedure before you begin performing the step-by-
step inatructions. By doing this, you will be prepared with the appropriate
information, squipment, or tools.

LA
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Product Overview

The Cylink AirPro™ 5-Band fractional-rate digital microwave radios operate
in the 2300 to 2483.5 MHz Industrial, Scientific and Medical (15M] frequency
bard ! These radios wse direct sequence spread spectrum transmission to
create high quality point-to-point and point-to-mulbipoint wireless digital
links, Bit error rate performance is bester than ore ervor in 107 bits {one srror
per ten billion bitsj=—comparable to fiber and far superior to copper. The
range of each lnk can exterd to 50 km {30 miles} depending on path
characteristics. Range can be extended further and obstacles can be
circumvented using a pair of radios st an intermediate location (a repeater
aile].

Figure 1-1 Cylink AirPro 5-Band Radin

Since lower data rate models QOCUpy lei BF bandwid th, more hinks can share
the [5M band. Since they are also less expensive, they are adequate for
applications like remote confrol and compressed vodce transmession. Higher
data rate models suppost the higher capacity requirements of multiplexed
volee channels, combined vwoice and data, LAN traffic, and video, RF
transmission characteristics of each radio are optimized 0 minimize the
ampunt of RF specitum oocupied.

The Cylink AdrPro S-Band radio sesies consists of four models;

u l.'..'.:r'l.'inl: AirPro 1958 - synchronous and a_r:.-'nl‘d'ln_'u'lum tleI-I.‘I.UPJ.E:lI. dara
fransmission to 19.2 kbps

L. By conwvention, S-band refers to the entire 2 GHz o 4 GHz region.
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*  Cvlink AirPro 645E - symchronous full-duplex data transmission to
4 kbps; asynchronous to 19.7 kbps

¢ Cylink AirFro 12585K - synchronous full-duplex data transmission to
128 kbps; asynchronous to 32 kbps

+ Cylink AirPro 255R - synchronous full-duplex data transmission o
156 iLIJ-Fls; .:ls}rmh:urmu.i Lo G i:l.'rpx

This chapter describes the Cylink AiePro 5-Band series of digital microwave
radios and imcludes:

*  Features and Benefils
Ll ‘E}-!:t-l.-m fnmplﬁhi|ii}*
= Hardware Components

Features and Benefits

The Cvlink Airpro 5-Band series radios provide salations for voice and data
applications between two locations up to 30 km (30 miles) apart. These jinks
are ideal for public and private networks. Advanced network management
helps large network providers administer and maintain nebworks fos
maximum service levels,

Wireless nebworks that can be built with the Cylink AirPro 5-Band radios
e lwde.

= A zimple point-to-point link connecting tweo sites up fo 50 km apart

* A point-to-multipoing network where a central node polls multiple
outlying devices, like terminals or teaffic signal controllers

* A high capacity point-to-multipoint reavork distmibuting volce
services of data services (or both) fo many outhying sites from a fiber
nede, central office, or satellite terminal using multiple point-to-point
limks radiating from the central node in a hub-and-zpoke arrangement

* A complex point-to-multipoint, multiple signal hop, long range
network implementing a backbone and local feeders, pethaps in
combination with the Cylink AirPro T1/E1 C-Band 5.8 GHz= radio

These networks can teansport digital infoemation, of any information that can
be digitized=—vnice, viden, control instructons, LAN traffic, ctc. Because the
radios do not implement a network layer protocol, the wireless network is
transparent to higher laver protocols and can be used in a wide varbety of
network environments ranging from no network protecol to 1P to 857

Table 1-1 Jists the features and benefits of the Cylink Airl'ro 5-Band radios.

Crvlink AirPra S-Hard Redio fesrallanon Guide



Syseres Compoditiliy

Fraduer (hveraaw

Table 1-1 Cylink AirPro 5-Band Radio Features and ﬂﬂhlﬁ!‘!

Sofrwore caonfigurakila

COSs

Rernete condral of far amd unit| FTEFEed accessitifty. recuced

manhenance ima

Buili-in Test Equipment (BITE) | Enhonced ciagnoshcs; iower installalion costs

Continuous Darmanmmance
MOnong

Lowver cost, pro-ochive mantenance

Huls 100 Erds 1o oo fonsar

hore subiecibers served mom Ungle Towed
lacetian

Ronga up o 5 km (30 mies) | Reoche:s mors desinations wilhoul rmpeaiers

Reck rmourted | Prowickes mahe indoor nstakationa
Ivear waromity Fiedd-proven product: robust parfomaonce
System Compatibility

Cylink produces the Cylink AxrLink™ famuly of unmanaged digital
microwave radios, and the Cylink AlrPro family of managed of radios,
Compatibility among product families and among models within a family
requires direct commundcation bebween radios, co=location or shared location
of radios (as at a hub), and wide area spectrum management.

23098 — Betn Drafy

Direct Communication—Pairs of Cylink Alelro 5-band radios {or
groups of radios if using mulbipoint polling capability) can
communicate directly with each other 50 fong as they are of the same
data rate, In addition, the Cylink AirPro &5 radio will comemunicate
directly with the Cylink AirPro 45K radio, However, Cylink AkePro
radics will not communicate with Cylink AsrLink radios, even of the
same data rate, because vach radio uses different ramnermittion
prodocls,

Cip=Locarion—Cylink AlrPee and AjrLink S-band radins, even of
different data rates, can coexist at a site 1 a hub-and-spoke
arrangement o implement a high capacity point-to-multipoing
nebwiork. The features that enable co-location are fransmission burst
synchromization (burst sync) compatibility and BF channel plan
compatibility.
= The burst syme system = compatible across both produect families,
incheding the following models:

Cylink AicLink 645, 1285, 2565,
Cylink AirPro 645,

Celink AirPra §-Bend Radio lasrallanon Guide 1-3
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flardwere Compomemis

*

Cylink AirPro 195R, 645K, 1285R, and 2565R

& Sevaral chanmel Pi.;.na. are available far each model to snable
channel zelection with no or minimal overlap of existing Cylink
AirPro or AirLink channels already im wse at a sife. For exampie,
three channel plans are available with the Cylink AicPro 1285R
radio to mest readily work ina hub already populated with Cyvlink
AdrLink 845 or 1285 radios, or Cylink AdrPro 645 radios,

Spectrum Management-—As with co-location, the ssue of wide area
spectrum management where 2 lacge number of Cylink radios are
already in use ks addressed with the multiple channel plans available
for each model. These channel plans ensure minimal channel overlap
with exisfing users at other locations within radio range.

Hardware Components

The Cylink Airpro 5-Pand series radios contain the following hardware
I:m"l.Fﬂ:d'lEJ'l!!:

Ll

a5l millivwatt (28 dBm} multichanoe] 2.4 GHz spread spectrum
fransmitber

highly sensitive double conversion 2.4 GHz spread spectrum receiver
gate array cireuitry that controls over-the-air fransmission profoeol
and fail-safe fransmission burst synchronization of co-located radics
universal Data Terminal Interface that carries user payload data using
W.11,/V.35, R5-232, ap EIA-520 protscols

telephone modem interface for dial-in comtrol and automatic dial-cut
o alarm condition

built-in universal AC power supply (100-250% AL @ 50760 Hz) or DC
power supply (24/48VD0C)

fromt, cenier, or pear mount hardware for 19 inch ar 23 inch rack
cabinet

microcomputer that supports a command line user interface
feommand processor) accessible feom an ASCIT termimal or PC

basplt-in best -Eq_ui.]:m:nt (BITE} that cmlirl.umul"_.r mcsribors
performance of e radie and link and helps localize faulis

front and rear panels that provide LED indicators of status and
performance, and connectors for accessories and external equipment.

Internnl hardware comPonents are not accessible,

Cylink ArrPre 5-Rond Radie nstallanor Guride
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Front Panel

The Cylink AlrPro S-Band radio fromt panel {see Figure 1-2] provides LED
Indicators and a 9-pin male DN conpector for a terminal or PC. Four LED
indicators function like a "breakout box,” providing visual status of the
payload data channel. The remaining indicators show the status nf radio
operation and the RF link.

A LT

A L]

L=kt

G . R

s =)
i
asonoan W5

Figure 1-2 Cylink AirPro 5-Band Radio Front Panei

Table 1-2 lisks the front panel LEDs and thedr functions, For a full explanation
of the LEDs, see Appendix .

B oco

3 active

L
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w
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]
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Qaia DIl B Deing recanea
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adsied Bul B nat yat claored
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Minor oiomm condhicon eSS of
axgted but is nal yet cleared

Radis i recaidng IF dagnal from tha
fiar e

Rodic & the burst sy ssecincal
BRST SRCE | Burst Sowce  [Sreen | signol source far e site JF Durss
g i useed, cs af o hub sika)

MM ALK | Mimor Adanm Yo

RF Syniz Signal | Sraen

HKadio and EF Link Indicators
%

Povesar switch is an and Dower &
| appied fo Fie
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Proviurt Overview

Hardware Compomenss

Rear Panel

The Cylink AlrPro S-Band radio rear pamel (see Figure 1-3) provides a full
duplicate set of front panel LEDs, and connectors for external equipment
cables and network management feabures.

E«ﬂ«

ﬁi.—. gap;ﬁal-m )

L

Figuere 1-3 Cylink AirPre 5-Band Radio Rear Panel

Table 1-3 lists the rear-panel connectors and describes their functions,

Table 1-3 Rear Parel Connectors

]

T 1= T wpl AP i
Viabel  (Hoo R LA
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SHD con System grounding shad
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Hi AC powed cord receptacts

A powar oofd connesiion

Wa
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WD ER
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port OB-9 male connactar
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iack
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| e Sgnais for
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ALARM
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Majar Al oy BT | lemale
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Mormcilyv-open arnd nommalby-
closed relgy contacts that
sgnol Moor Alarm condition

RS-232

DB-23 fermale DTE connscior
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DB-25 female DTE connector
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—
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