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Clperation, Iraeifation amd Service Marmal (A
Multi-carrier Paging OFR
Meodel # (OFR-PIWF December FH8

1 Introduction

1.1 WhatIs an OFR?

An OFR. or On F.I'l‘.'-ql.lcm:r P.tpcm:r, i% & radic repeater thal xi:rl|1|ur!ﬂ!n|.=|y recEves andd tramsmiis a .r,'irlglc.
narrowhand radio chanmel on exacily the same frequency.  The OFR-PA0OF s specifically designed for
use with a namrowhand PCS channel at 940,225 used with ReFlex 50 paging signals, It provides wp o 125
B of lingar BF pain and can support wp o 4 carriers within s 30 kHe channel assignment.  This repeater
affers significant adjacent channel rejection approaching that of normal namowband fadio recerers, unlike
commpenitive wideband booster amplificrs.

The OFR accomplishes its repeater function withoul store and loewand circuilry, of expensive conventional
simulcasting techniguees. The fact that the same frequency & retransmilled by an OFR means tha
additional frequency allocations are not requinsd in siations where an existing radic coverage patiern
needs 1o be exbended.  The most commen OFR applications are the caiengion of above-ground signals inig
buildings, tunnels, vehickes or the exiension of radie coverage patierns inw outdoos shaded areas such as
|.1|.'L-|1- walbeys,

From an applications stamdpoind, an CFR is very similar 103 regular two-way radie repester.  (FRs can be
combined wsing regular two-way radio muliiceupling or duplexing equipment amd have iput ancd cutpu
signal characterisiics to those of regular iransmitiers and receivers.  The one special consideration in OFR
systems o5 that of imput 1o owlpal antenns isolation,  This must be carefully engineered foe cach insiallatbon.

Standard OFRs are desipned for indoor use only amd are intended for mounting io a standasd E1A 19 inch
rick, Maodular design of OFR circuitry allows for exsy servicing, siocking of sparcs, sdaptabilicy and
uppraleability.

1.2 Manual Information

This manual 15 applicable 1w OFR model OFR-PIOF which operates on 900 MHz band requencies amsder
FCC Part 24 rubes for nasrowhand PCS systems, [ has been wrilten 1o insiruct the user in installaion,
operation and service of this model of OFE.  Mainesance and servicing 15 assumed o be comducied by
technically irained personncl already familiar with two-way radio equapment usang insruments commsnly
found im pa way radio repair hops.

The internal circuitry and construction methods wsesd in the manufacture of OFRs should be complesely
familiar o the average radio lechnician, so o special service or maintenance problems should be
encountercd.

Successful operation of an OFR in any installation depends upon sound system design,  Service personmel
should be aware that mosi problems experienced with OFR systems are due 1o failures or inadequacies in
equipment ouigide the (0FR.  The scope of this manual is generally limited to the OFR circuiiry itsell, po
allempd is made 10 thoroughly discuss all aspects of system or applications design.  Kawval Telecom would
be plessed to discuss the enginesring aspects of (FR installalions and can wndenake overall OFR system
dhesign amd installation

Please contact Kaval Telecom ai the address below o obain further information, oeder pans, arrange lor
factory service.

& Kaval Telecom, fnc. Page 5 of 75
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Macdel # OFR-PI0OF Decerber J908

Kaval Telecom Tne,
Product Service
161 Alden R,
Markham, Ontario, Canada
L3k W7
Tel; (905} $40- 1400

Fax: (90%) 9440-1402

SOTE: This prrJ'fmf.l.uzrlu VEFSHGH .'Jflhr marual does rof fmclnde all lire drawings tat will be incTuded in
e frnal edifior. Hewewer, aif r:;:ltn'm'n.n'ﬂ! irsbruciions and d'rj-nrflu'ir'm:l dre accurete aed complele. The
prrpose af tkis prediminany version ix fo provide information reguired for FOC centfication.

1.3 Warranty

Thits seetion rod fnclwded i ,::'I'E'Ir'mlmr_r wEFElan

1.4 Proprietary Motice

This manual contains technical mformation that s proprietary o Koval Telecom Inc, The text of this
manual and all drawings mtached hereto are protecied by copyright (19983, All nghts reserved,  Ths
maniial 15 iended For use by owners of Baval manufaciured equipmeant e the purpose of mainlaining amd
servicing such equipment.  Any olher use, or unawborized repridluction, disclosure oF transmisseen by any
means 15 nol permitled without preor wonea pesrmission of Kaval Telecom [ne.

£ Kaval Telecom, frc. Page & ol 75
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2 Specifications

The lellowang iabde consalidates the product specifications for relerence only,

SFECIFICATION OFR-FMAF
Clperating ﬁruquun::y“ LA 225 MH=
Channel Spacing® 50 kHz
Bandwidih { 1d8) i kHz
I-'rilr.|a|-.pI Power Indicalor Cireen LE
Riceived Signal [Indicator Green LED
Transmil Indicator Yellow LED

Loss of AC Power Alarm

Chpen Faull Belay Contact

Cutput BF Power Failure Alarm
(e 1o 3 dB drop in RF output power or excessive
reverse RF power)

Red Fault LED and Open Fault Belay

EF Froguency Suabduy

Tracks Input Signal £10 He

Auljacent Channel Selectiviry*

IF rejection - 30 kHz from bamd center = 30 dBg
IF rejection st +/- 1) kHz from band center = 50 dBe

Composite BF Ouiput Power® 30 dBm +- 1dB

( Toval of all carriers)

Total Transit Delay* < Hib s

Transmiter Aack Timee (1dB) * < % ms

Transmitter Release Time® 1) ms-2 sec /- (025 se may {adjustahle)

Clutpuatl Power Adjestment Range +20 b + 30 dBm

Variation of maximum Cutput Power over Inpul +- 1 dB

Level Range

M inimum Tnpaul Signal* T dBm

Input Dynamic Bange* _=-T0 dBm o = —40 dBm

Inpud Tri r Level Hyslenesis [-20 ¢l [Pmﬂr.u'r:muhli:]

BF Gain (Mot Adjustable directly) = Maximum 100 dB (-700m and +30 oul)
(Mlusn relate o botal power of all carmicrs )

Duty Cycle Continuous

Conducted BF Spuriows Oupu® < - dBm

Inpui [ Chatput Impedance® 50 Oilims

Primary Power* BO-264 WAL 47-63 He

© Kaval Telecom, fnc.
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3 Installation

3.1 Mechanical Installation

Imstall CFFR into E1A 19 rack using 4 screws provided.  Ensure that no cables or ather eguipment rest on
top of OFR and place excessive downward foree an rear of unit.

Ersure that airflow @roumd the rear panel beaisink s unobstrected,  In bugh duty cycle installalions, i is
recommended that one rack unit of chear space 1o lefi boah above and below the OFR.  IF several unils ane
installed in the same rack, anexbernal fan Blowing adr past tw heatsinks 15 recommended,

The OFR 12 mtendied for indeor usie only, inoan envirenmend soiable for electromc -aqu'iprrﬂt. s naok
cRpise 0 eacess humidiy

4.2 Interconnection
NOTE: Labeled Phota or éagram of rear pamel to be added

3.2.1 RF Qutput Connector
Comnesl b the trunsmil antenna system.  This ouipui has a nominal impedance of 50 Ohms.  Although the
QPR has reverse power prodeciion, do not operse the CFR without an antenni or dummy bsd connectesd.

Do nol wowch the exposed center pin of the outpet RF conmector while an OFR s in aperation.  BF burns
ey resull.

Diouble shielded or selul wall cobles are recommended for all BRF conmections io the OFR,  Sysiems
operating with gains greater than 70 JB should be connected wsing Andrews foam Helins or similar solid
wall cables,  Awodd allewang the mpul and owlpul BE cables i towch or come closer then 12 inches of each
other.

Always use cables properly lerminated by a mabe type N connecior, Do onot wse adapeers b the CFR
terrarals lo comwert i alther connecbin types.

Ensure that cables io not impart excessive stress o the OFR interface connectors.

3.2.2 RF Input Connector

This terminal, with o nominal impedance of 50 Ohms is comnected to the receive antenna system.  The
same recommmendbations regarding cable types and rowting a5 in the above section apply.

3.2.3 Power Connection

Conmnec! o Wi 264 YaAC, 47 o &3 He.

3.24 Fuse

Always replace with snme type and rating as listed on rear panel,

2 Kaval Telecom, fne Pape 8 of 75
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3.2.5 Test Interface Terminal

This imerface connector allows access o certain diagnostic sigmals.  In fickd inscallstions, only the Fauly
and grourd terminals are normally wsed. A nelay closune with 1A currenl raling occurs between the FLT
and GMND werminals when a fault condition s sensed.  The GMD wenminal 15 iernally connceed 1o the
OFR chassis ground.

3.3 Setup

Kival recommends that vouw resd sections 4 and 5 of this mameal before insalling a wnit. The following
step by siep procedure is for a basic OFR installation with most commonly wsed user seatings. [ is
nssumed that the OFR 15 receiving o signal from a fixed base station.  Your requirements may vary.
Conlact Kaval Telecom Customer Service for any additional assistance that may be mecessary in umusual
nslal lieons,

This procedure assumes thai the OFR w be installed is in factory-new comdition and ihal operating
paramelers are in the default state,  1F the OFR has been previously in service, it may be necessary 1o set
wser furchions to switable startup states.  Becommended startup states are listed below;

Tabde 1 OFR Initial Installation Settings

RX Threshold: -2 dBm

TX Power: #30 dBm

Hamg Time i

TX Defea YES

AuioA0C M

AGC Margin 15 dB

ACGC Limi CFF { Minamum)

AGC Hysieresis fdB {use 15 dB for mobile pickap)
Test Oseillator O N

Cne can safely venfy these settings are in eftect before installation by terminaling the OFR RF pors with
SCk O loaxds and using the frond panel comirols 1o maks the settings conform (o those above,

Before installation, it is recommended that the performance of the antenna systems be verified and that the
diesired signal to be repeated is available ar the RF inpui cable a1 a level within the dvnamic range of the
OFR.

D Kaval Telecom, fuic, Pape 9 of 75
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I,

1.

12,

Install CFR in equipment rack.
Connect the OFR RE imput and output signal cables 1o their respeciive anfenna systems,

Chserve and record the from pancl signal strength reading. 1t is advisable 1o compare this signal
reading wilh expecied levels predicied in the OFR system design,

Press the meno button to call up the receive thieshold setting funetion.
Adjust the recerve thaeshobd 100w Jevel 6 B belos the previously reconded receive signal level

Press the menu button again 1o call up the ransmit power adjustment function,  Select the desired
power level if reguired.

Press the menu button to call up the hamg me scitimg function.  Sei the hang tbme, il neocssary, 1o
the time delay specified in the svsiem design.  The range of entries is zero W thirty, sach siep
cosresponding toa 100 ms increment up e 3 seconds.

Press the menu several times do call up the AGC limal sewing functon,  Set the AGC limin we a
signal kevel 15 dB below the previously reconded received signal level.

Press the menu buton several dme bo call up tse TX Defeat funciion,  Use scroll bulions 6 selest
the N0 opion. The OFR will now energize.

Press thee menu bulton until the signal strength reading s again seen.  Verily that this level hos
mirl increased significantly & a result of the OFR keving on. A large upward jump in signal
strengih may indicase system self-oscillation.  In such case, defesl rransmatier and investigale
anbemna systean and cables for unexpecied isolatbon probdems.

Werily thal the Power, RX aml TX LEDs are illumanated and that the Fauli LED is not on,

You OFR is now i service,

T Kaval Telecom, Inc Page 100al 75






