PT02032U PAG NG METHOD USI NG PONER SHI FTED TRANSM TTERS

5 . ~ Field of the Invention : Thi s
invention is generally directed to the field of radio comuni cat i ons,
and more particularly to radio pagi ng systens that enpl oy si mul cast

t ransm ssi onWO 9799796 Backgr ound ofPCriussésrozemt i on
Radi o pagi ng systens can be one-way systens or two-way systens. I n
ei ther pagi ng system a given service areg will usually include a 1 5
nunber of fixed site transmtters for sending information to a | arger

nunber of portable selective call receivers, such as pagers.
The one-way paging systemtypically operates in a sinulcast node I n
which a group of transmtters S|nultaneously transmt the same FM

(frequency- nodul at g (MP?“ %ﬁﬁn vice 2 0
area. Thus, a pager W t%& e serw ce area W yprcalty eXposSed to

signal s from nore than one transmtter. If one such signal is sufficiently

stronger th&n the others, the stroFjddtofsithgialveidibh be "captured”, the
othér signals will be rejected, and the pager will decode the information

contained in the "c f Ln a one-way
pagi ng systemis i n?gist%‘%%hgwgé‘?%“§é@éﬁ%to h‘ EGWS cFmre signal s of
nearly equal s@%‘ﬁcaﬁl@ﬁ gndmerwpa@ar&y te mgsdiorpaging systems|thabecur .
However, if al |e1ﬁp‘lay1$ﬁlihhldadt tragbissigylt ai n t he sane i nformation, the
infornatiopocontained I n one received signal does not necessarily
corrupt the information contained in another received signal. 3 0
Consequent |y, the pager can usudiackgmundief the Inventionrd i nf or nati on,

except in a situation where there is a |arge phase del ay between received

Radio paging systems can be one-way systems or two-way systems.
In either paging system, a given service area will usually include a

15 number of fixed site transmitters for sending information to a larger
number of portable selective call receivers, such as pagers.

The one-way paging system typically operates in a simulcast mode
in which a group of transmitters simultaneously transmit the same FM
(frequency-modulated) information to selected pagers within the service

20 area. Thus, a pager within the service area will typically be exposed to
signals from more than one transmitter. If one such signal is sufficiently
stronger than the others, the strongest signal will be "captured", the
other signals will be rejected, and the pager will decode the information
contained in the "captured" signal.

25 If a pager in a one-way paging system is in a region where it receives
two or more signals of nearly equal strength, it is likely that no "capture”
will occur. However, if all transmitted signals contain the same
information, the information contained in one received signal does not
necessarily corrupt the information contained in another received signal.

30 Consequently, the pager can usually decode the received information,
except in a situation where there is a large phase delay between received
signals. If such a phase delay exists, and the pager did not "capture” one of
the transmitted signals, then the pager may not be able to decode the
information that was sent to it.
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signals. If such a phase delay exists, and the pager did not "capture" one

of the transmtted signals, then the pager may not be able to decode

t he i nformation that was sent to it. PT02032U
2 A simlar problemcan arise in a two-way paging systemin

whi ch a SP r of fixed-site transmtters sinulcast
frequency- m)(?u ate I nformation to a nunber of pagers V\Atsﬁl n =he

service area. The transmtted i nformation includes an |dent|f|cat|on

code (sonetimes 5 referred to as a co2or code or transmtter ID) that is

uni que to the transmtter (or unique to the transmtter site). If a
pager "captures' OA&sifilar oblehh&r{diﬁéésmé twe-wd ﬁﬂéxﬁg siybted irl wihi@psle t he
transmtter's |d ntlflcatloi;(lE H g-@steé‘!f an ackn fﬁ rrent si gnal

back to fixedPUmbsT of fxedas ﬁzﬁ'ﬁ@ ers simyleps! TG A owil |

normal |y |ncImf@tmhﬁomt@ﬂsﬁﬂmbefr°f.L938¢r§éWﬂ“ﬂfé\§tsieﬁﬁC%é¥P@ h was decoded
by the acknowhasginiged agformafibhsincludes adl identifichon yetlesometinfesr t hat the

acknow edgg ngn&gﬂﬁ& tb%s%"a‘fbi&fﬁ i 00119 nsmitter 13)) rg bhffue 3356

identificatio pager - near est
transnmitter cHANEMmEtenior ynigue Hamt%lftei‘iﬂte)a rﬂ)Ri‘&%gFﬁQf“ﬁ%&;@ne°

?murmer It Eformwz?&wmt sighalBp torilbdecddectheatnsnmitiersl ¢derftificativh alaaer OI15
fej ect the of Hﬁ&‘%a\%asl%%%[@ﬂé%ﬁér&l%%ﬁ%%s@%%ﬁ caHeLs o
of equahcknawiledgment signab avitl noyonally, include; the B‘énmﬂhertwo or nore

signal s tjh@t jdentificB@th 2bde WHidteWad debbdetb by Ttﬁ@&ekr@@ﬂéd f Thides. In

Cor rupt  each_ SRRMF the susterith dhi "fiz‘atﬁ«e%‘;knse HEWEE PrES: Q%Psesﬁﬁoﬁt.»eégaw
decode any ontrapsmitter whesesidentification codej was e¢qd@dtb)bﬂ1a¢@aasr Thatn this

happens, {he Rases framiteks UG be used to séxi2b tm Ackﬁem #Rger,pr oper
ransm er J Gal | em w no e
i T et or Ribhes jofGihatbr BUER a5 Indlagdh) that areJRERARA SRR ABRE " || 0]

 re-sendi Agd t h®rstheother banghtif the pagercanngticapiyret one ¢f the szgnals same
undesi rabl e r ggedtithe offikirSsigia (6 vwo b nioteir@dved sighhls are nearly of

equal strength), the pager will be presented with two or more signals that
contain different transmitter identification codes. In this situation, the
different received identification codes can corrupt each other, resulting in

20 the pager being unable to properly decode any one of the transmitter
identification codes. When this happens, the pager's acknowledgment
signal will not include a proper transmitter identification code, in which
case the system will not be able to determine which transmitter is closest to
the pager. Merely re-sending the same information in the same way could

25 give the same undesirable results. This problem could be avoided if all
pagers in the system could reliably "capture” the signals that they are
intended to receive.
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pagers in the systemcould reliably "capture"” the signals that they are

I ntended to receive. PT02032U

3 ' Brief Description of the Figures

FIG 1 is a schematic representation of a two-way radio comuni cati on
syst em oper ™0 97p979% accordance with the invention; 5 PCTAIS§R6/1034B hows
the arrangenent of cells that may be used with the systemof FIG 1,
and how power output levels are shifted for various transmtters

wi thin those cells in accordance with th& invention; FIG 3

schematically shows the prot ocol that may be used by t he transmtters
of FIG 1 in sending informati grief Description oftheligares o,y 10 FIG 4
is a flow chart indicating how the controller shown in FIG 1 may be

programed to cont FpG. lli?akélﬁi’ﬁdﬁct &sentationcofsy BrewaAcraaioli ng to t he

I nventi on; k?iow C five way of
progranmi n comm{lﬂxgagigﬂtsygﬁepéipgfa %%%dgﬂé’e%ﬁ& E%C?l ‘%ﬁﬁﬁﬁ, scherrgtt ic
repr esent abi on of &‘IGn%smWsﬁb@amngemeanmﬁHSdHat sy Resused wilbthei ng in
accdrdance w tégsieh?of PG, a8l haW Power out]put leveld 4re shifted forf varipushar t '

show ng how t controlle of Fl G he any control the
transmtters QF&EW“%R‘? %8%%? ‘I"ﬂ-flce Wﬁf‘% 1 ?‘g"&?’zo
Description of the me3ech®na®aﬂymthe protocol that maabb%use;dwg}'ttbe FIG 1,
there i s shownrghenfittefs Sdrifihg fnfolidhtion to pagesy i g systeas;cor dance

& pllurari 196r por F46t 3 % 5&“ r%ﬁ Iﬁ%ﬁﬁ%@ éteds%}ﬁq'%f sRSREANAE, % i
service. Int rmsybyszregrammd;tamotzhe MHMWMSMQM%C‘““ ug e
the invention;
FIG. 5 is a flow chart showing an alternative way of programming
_ the controller of FIG. 1;
15 FIG. 6 is a schematic representation of a one-way radio
' communication system operating in accordance with the invention; and
FIG. 7 is a flow chart showing how the controller of FIG. 6 may be
programmed to control the transmitters shown in FIG. 6 according to the
invention. '

20 _
'Descript_ion of the Preferred Embodiment

Referring to FIG. 1, there is shown a radio paging system 10 that
operates in accordance with the invention. The illustrated system provides
25 communication with a plurality of portable pagers 12, 14 that subscribe to
paging service. In this system, the pagers 12, 14 are two-way pagers capable
of sending information as well as receiving information. Such two-way
. pagers are sold by Motorola, Inc. of Schaumburg IIl. under the trademark

"Tenor".
30
Also included in the system are conventional fixed site receivers (Rx)
16 and conventional transmitters (Tx) 18. Each receiver 16 has an antenna
20 for receiving transmissions from one or more portable pagers, and each
. transmitter 18 has an antenna 22 for transmitting radio signals to the
35 pagers. |
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of sending information as well as receiving information. Such two-way

pagers are sold by Mtorola, Inc. of Schaunburg, Il1l. under the trademark
"Tenor". 30 Al so included in the systemare conventional fixed
site receivers (Rx) 16 and conventional transmtters (Tx) 18. Each
receiver 16 ¢ant enna 20 for receiving transm s$icqssodfgRig one or
nore portabl e pagers, and each transmtter 18 has an antenna 22 for
transmitting radio signals to the 3 5 pagers. PT02032U

4 As shown, the comunicati$n systemis |ocated with a service

area 24 which is preferably divided into hexagonal cells, with one

transmtter

Asdhetwr, ¢as tomneurtiegtion/ eystémaatleatédl watlch seslite aréae

illustrated s e -cel | cl ust er
having a fi rs?‘i\é&elﬁ?higﬁgdgrégl nﬂ“"df’? 1@@%@4} G&elal %Oor%%%ﬁﬂ wll be
under st ood t hand 6 least ere Fecefres docated lﬂusmiedoeemlmaho
conpl etel y coisshowiewith ¥ sitglefitae-¢4ll clusterha aﬁ?b@camraaééceﬁd%utzhe

Lgfn?rlj\r/uegat | onggd%ktgﬂ?;%eph “#&}1 %%uﬁ%lgkoeo? g'g]tlaédmonal PEF' n@ﬁﬁﬁ\kﬁ 26 V' a

links, or ot hemy#eﬁmbqtc&dcf@mwlemlysnvwm§enmgearea24 Coupl ed to the
controller 26 is a:rn@apeﬂahbﬁrtﬁltheaééea@& 16cdrd BahsAtter 18 is cobadinaRdeby es and

queues nessag
(not shown). %%ofd

ESY 28 i SmeA TG En AT e be el a0, 01 2

pagers) and dtelephone wiresnRF dinksage other, sitable communiration llnksand schedul es
the trangn@ssi on ofotipdagathe UontolleP 28 ¢ hicoRSEntidnal thés w&ﬁnalTise

oxaml o, in B 'ﬁ%??%c%‘@“%&@?‘ﬁ%s%ﬁ%s°¥‘%‘gﬁ'ssn G AP RS 1005
and assi gned telenhmwgtqgmé@ofoqhqw)s The comtrolier 26hencogies iutieungt V\:hl ch
appl i cation aﬁ@ssarg@em%atpagemaﬁdraecSQéstﬁqbauﬁa%édssgés' (Bfoen e
Gont ol | er” s GRS L lel D ahabsSic 5 blodiyds 1t SORVBasal | o1 V5t em o
15 techniques. The architecture and operation of such a controller is described,
for example, in U.S. Application Serial No. 08/404,698, filed March 15, 1995
and assigned to the assignee of this invention, the teachings of which
application are incorporated herein. Certain modifications to the
controller's operation that enable the illustrated communication system to
20 function according to the invention are described below.

In conventional operation, the transmitters 18 simulcast (transmit

substantially simultaneously) certain information to the pagers 12, 14. For
example, all the transmitters 18 may transmit, by FM simulcast, certain
synchronization information and location inquiries to all pagers in the

25 service area for which messages are waiting to be sent. The
synchronization information sent by all the transmitters 18 is identical, but
the location inquiries contain information that is unique to each
transmitter. Each location inquiry includes a code ( usually called a pager
ID or pager address) that identifies the pager being addressed, plus a “color

30 code"

or transmitter ID that uniquely identifies the transmitter. Thus, the

color code portion of each location inquiry will differ from transmitter to
transmitter.

Such synchronization information and location inquiries may be

directed, for example, to the pager 12 which is located near the boundary
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20 function according to the invention are described bel ow.

In conventional operation, the transmtters 18 sinulcast (transmt
substantially sinultaneously) certain information to the pagers 12, 14. For
exanple, all the transmtters 18 may transnmt, by FMsinulcast, certain
synchr oni zaWQ#/or mat i on and | ocation inquiries to all p?é&'é?%"‘ﬂlﬁ"ﬁ he 25
-service area for which nessages are waiting to be sent. The

synchroni zation informati on sent by all the transmtters 18 is identical,
but the location inquiries contain“information that is unique to each

transmtter. Each | ocation i des a code usual,l y called pager
| D or pager aif&@g?}c?aliﬁif and| 'ttr"#%"sﬁfﬁfé é‘ sté'é iﬁﬁ?ﬁﬁ
"col or 30 cangbrdﬂ from rtherttansmittér irheell &mawbé Mﬁmaﬁyfsmgen
transmitter. xsrr&%wedfmmcemmﬁ&?@upeéngpan&fmaméﬁsgémn Inqwry

wld differ fromtrans fer.to nsmtter
synchr oni zat i oﬁ phwey qﬁ&ﬁtﬂﬁéﬁ%ﬁ!ﬁ%#@&h&%ﬁﬁ%@ﬁaﬁﬂé The PagF'F Rt ed,
for exanpl 8§, twill decquleoihe tidhsnkitteh msdd)&mmspend mﬁeahcacknand{edgment

PT02032U $1an t includes the decode transn'utt r ID, thus g’dexbtl g{evveen cells

2 and 3. Under eal cI, rc%‘irs rﬁ@i i,e recel ved ager

12 from the t rERRSMItEEIN C the glegest Brapspitisr, o%?ﬁaftt?f'a

SI gnal s recei vsydte’mselel:ts&hstmahhmdisenmaaﬂm to vacekm'tdathmgsa@tolﬂie
"captures" th Ral received fromthe transmitter in cell 3. The pager 12

5 wll co transmitter 1D and then 5?@&)08(1 w th an ?cknow{ edgnent

signal thd® i ncl udd® some geumstances,thepager 12 mray bf iR apALeA Pf yi ng t he

transnmitter i rsubstantidllgequakpbwehaneaningdhat itdeseceivingsignaleof Thereafter,
the sy Stsﬁiﬂs&%"aﬁg%&wﬁs}&é@%ﬁ%ﬁ\e&t 11;5.& o] trandnBeRf Crfehapi Ce or data

message to th @Te some Circunstanges, lt pager
12 may be in oHtURHOR, Hie pager 12mgy Mok FantiTe” AY-9ns, FaBsmi i
recei ving si gnwilkhhélybecapabld)ef detddihg the sysdhretizatigh linforoation ﬂhaas two

transmttgqrs. § Hagf ua%s;?n?edt Bhi1 e taASmRAGE 181 2HBREvEL bechiRRIthee” any
one transmi tte
transmxtters 18 each send a different transmitter ID and because the pager 12
has not captured a transmission from any one transmitter 18, the different
transmitter ID sent as part of the location inquiry from one transmitter can
~ corrupt the transmitter ID sent by another transmitter. Consequently, the

20 pager 12 may incorrectly decode a received transmitter ID and acknowledge
with an invalid transmitter ID. When that occurs, a conventional
communication system cannot reliably locate the acknowledging pager.
That is, the system cannot reliably determine which transmitter 18 is closest
to the pager.

25 To overcome this problem, the controller 26 is modified to cause the
transmitters 18 to initially transmit, at some given power output levels, the
information, including location inquiries, to those pagers in the service
area that are to receive messages queued by the message terminal 28. In this
initial transmission, the power output levels of all the transmitters 16 may

30 be equal to each other, or set at some other predetermined levels.
Thereafter, the power output level of at least one of the transmitters 18 is
changed (increased or decreased), and each transmitter 18 re-transmits at
least part of the information, including the location inquiry, to at least

. some of the pagers 12, 14. With this technique, any addressed pager that

I'S
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will likely be capabl e of decoding the synchronization information that is
15 identically transmtted by all the transmtters 18. However, because

t he transmtters 18 each send a different transmtter | D and because
t he pager 12 has not captured a transmission fromany one transnmtter
18, the dif fved 9dores transmtter ID sent as part of the } 6Abagh NAUI TY
fromone transmtter can corrupt the transmtter ID sent y anot her
transmtter. Consequently, the 2 0 pager 12 nmay incorrectly decode a
received transmtter I D and acknow edge 6 with an invalid transmtter

| D. When that occurs, a convent I onal communi cati on syst em cannot

reliably I ocatmsheametm BeaDd@ihg the initiall iahshissiohl) 8nd Hengen Cannot

reliably deter t he ger.

To over cone tt#Hs?Bor %ﬂ;{:@hﬁ%@ﬁg E&&sﬁg?g%é%@@@‘wga 1?(5“’0%%‘8'{)

transnitters ROWS arap uamgytmrsgﬁ@ndttrarenumagdwwlgwmmﬂput I eveI s,

t he i nf @umgegrrecélﬂed]lgfgm | ocation inquiries, to those pagers in the

"~ service areasth are«t g receiv Mess eued b he, nessa -

t er ni nal I'n thgé Athr C"‘tnrﬁ(i't‘?tgf afﬁg‘ﬁ gﬂgf]]q# 9%?‘5 Ringeaedhe| s of

all the transrﬁotw&!r@l%t lavel ghat leget enm&tlansmlmdeutem&lecpowenompusone

ot her predet eérdled ak ®att dne other uzhﬁﬁﬁ&frt&tdtélasldﬂemtaﬂ%g &gvel of at
ease

| east one of t it 8 1s changed (i ncr or decreased)
and each trans%% &Q%]O %eéh;g]? ttﬂ' | east part of the
i nformation, includhifgtechriquesanialse begpplied to sultipleeclusters of cellbone of the

E?_g 262 , t 21 014 Refirking! 0 FIGLY, @ s flfsted 30 ﬁeﬁaeﬁe&smqr alse@dnd cell 2 and

s In an
equal power aPhitg cell 3 ‘Pﬁ%“?aﬂ.‘?l eafrﬁgﬁg%eggp%epnsmwclm@ unabl e to
capture a si ngueﬂmrelnsﬁﬂ%uaéw contains firsk sgorisbaind) thind wellsyual power
area during the seEaadlodll a0EE A8beR: 362 kind 8HxeH it Mceiver and®h | ON0ESt
recei ved mgn% ¢ r; ree c uster as sho in FIG 1, it
is preferred t6 |ﬁlé?b8 {no tﬁ%’wn transpuissign of information,

transnitth?, dhe pewss outputievelrof Ut_:ansmltter ireclelsters 3G and S2sis abaegiverner
transmtter, Jével! Typilallys eitstranimithis RANSRave equal power output levels for
' the first transmission. For the second transmission, the power output
levels of some of the transmitters are shifted as indicated in FIG. 2.
Specifically, the power output level of each transmitter in a first cell is

20 increased, the power output of each transmitter in a second cell is
decreased, and the power output level of each transmitter in a third cell is
held constant (unchanged from its initial power output level). With this
power shifting technique, any pager that experienced an equal power
situation during the first transmission is most likely to experience an

25 unequal power situation during the second transmission. Thus, any pager
that was unable to capture a transmitted signal during the first
transmission would likely capture a transmitted signal during the second
transmission, and thereby be able to properly decode a transmitter ID that is
part of the location inquiry sent during both transmissions.

30 The way in which the invention is preferably used in a two-way
voice paging system may be more fully understood by first considering an
existing signaling protocol that is advantageously used by the transmitters
18 when operating in accordance with the invention.
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output level of a third transmtter. This technique can al so be
applied to multiple clusters of cells. 1 0 Referring to FIG 2, a first

cluster 30 includes a first cell 1, a second cell 2 and athird cell
3, identical to the arrangenent of cells showmn in FIG1. A simlar
cluster 32 aWOPTE¥Mbains first, second and third cells. PCT/US96/103#8c h
cell in the clusters 30, 32 contains a fixed site receiver and a

transmtter (not shown). During the initi,;ll transm ssion of information, 15
.the power output |level of each transmitter in clusters 30 and 32 is at a

gi ven | evel . pical ly,_t transmtters will have egual power out put
| evel s for t h&ﬁk‘?&'{“ lf‘r%}ﬁgfri@éﬂ brpes o frames arectimg m ‘??f%s?’b#}e t he
power out put channel esed bydthe tramsmittetshls, icontrehiratress 345 and sividet (nessage)
indicated in F : | £d oAl | 4 sn€ach
tramsmitter in.a.fi r42i %°é1'ﬁ°§| S aégofﬁ% és%grtégggg&\éﬁﬁbgﬁ%b\%gé I%gt&%l;trﬁo each
transmitter indgiee Taessagess Voice frames areused oply fordelivargof 5oice : | evel
of each trdnsnmessagesn Acdritroldrameé 34iis sent first, intlddivg = pagér dddressargbd from

its initial POWEIc U i éﬁg@ )te]]i}Qé t ' s s ?\Qerhei%élﬁ' que,
any pager that eﬁ%ﬁ%‘é ?n'equ_a Pt?g\t%gp?es.sed pag%\ggﬁ%nm“?tﬁ?wg% the Tirst
transm ssi on | §amesito|lpek pl forregeipt of dheik vaice messages & HMBeE 0 Volge: yat i on
during the secérathdsré2raeisent next. TThen anothepogetrol frame ié berit, specifyingl e t o
capture a it anadiided of Afhorl Dafiied Mwhichhessages will B8 Bk 40!

i kely capt rea_t.rangm,t dpm n urln%t e secon . tPransm ssi on,
and t her eb/0 peagditional vaicg es. Jbe qtboth typescof frames ig 1.825 secondsyy 5y ¢
of the | ocati o complete cypaderbf 128 fragndsthked found MinutesorMorsdetails of this The way

' which the i . ; i : e .
et ons ey e BBCHY Sl Bl bl fe iR 1 s ABBIERIEFS)
ST gnal i ng pr ot 88681 Nec8/439,889 i fhajeane of Stwiak, bled May 12 A998 and pssigned 15
when oper at i ngté theassinknsethié invention, nvent i on. PT02032U

nine 15 oyl ki 4 B SR B B, ¥ e
voi ce (nmessagejnformation field 40. The synchronization field includes the “color code"
referred to previously which is essentially a code that acts as a unique ID for
a transmitter. An acknowledging pager returns the color code (transmitter
ID) as part of its acknowledgment signal to help the system select a
20 transmitter for subsequent delivery of a voice message to that pager.

The information field 40 of a control frame includes 11 blocks (Block
0 through Block 10) that convey system information to all subscribing
pagers, to address a particular subscribing pager, and instructions to the
pager for receipt of subsequent data or voice messages. This information

25 field may be simulcast at 6400 BPS using four level FSK modulation.

The voice frames 42 begin with a synchronization field 44 which is
simulcast on the control channel frequency at 1600 BPS. The
synchronization field 44 is followed by voice message elements 46 which
are preferably broadcast as AM SSB (single side band) transmission. It

30 should be noted that transmission of the voice message elements 46 is done
by "targeted" message delivery, meaning that the transmitter whose ID was
. decoded and acknowledged by an addressed pager (presumably, the closest
transmitter to that pager) sends the voice message to that pager. The voice
message is not simulcast. |
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frames 42. Control franmes are used to address. subscribing pagers and to

del i ver data nessages. Voice franes are used only for delivery.of voice 5

nmessages. A control frame 34 is sent first, including a pager address and -

nmessage i nstructions, telling the addressed pagers whi ch subsequent voice

frames to: I recei pt of their voice nessages. A nunber of voice
3o s

frames 42 are ®rext. Then another control frame is sent’, W? ng
addresses of additional pagers to which nmessages will be sent by use of 1 0
addi tional voice frames. The length of bgth types of franes is 1.875

seconds. A conpl ete cycle of 128 frames takes four mnutes. Mre
details of this CondM%@P%e ﬁaﬂs&.hs&dwm{e &ﬁsﬁbﬁ&#ﬁ?ﬁl@é%@?sc“ bed
in US. Appll%%téjg 08/4398 gsnanelﬁerzgw

filed May 12 HSPRS § ormancs, %%%qd;hﬂé SO v on.

5 The ceontroller inehedes A complitetcthat isyprogramimesk tooexetcise &1a’t8:oambl an o

i nf or mation flaﬂhqg"é&f\u%'i‘%é Wk Shiff Iaﬁé%ﬂ%ﬁﬁ]{sqﬂ%&%ﬂé%

referred tp previous ts as uni que I D

for t AYenHon, eThe ﬂwaé%:gaf shoys the preferred steps progmmmede .

(transmitter into theldhtrllepas forpowes shifﬁngwhedgmsﬂﬁtta'sgﬂahetsysdeﬁi of the
system sel ect g§gg40 transmtter for subsequent delivery of a voice nessage

to that pager. FIG: The information field 40 of acontrol frame
i ncl udes 11 bl ocks Thepsegram beging with steprAfawbigh sefs thefaansmittess 18 o aem
i nformation t giver, pesdibly edriab,gpower levpbared putd theatlii & simalcasy statel | Fhie

subscri bi p r &Eﬁ&s’ﬁ‘iﬁeﬁ s
subsequen?gda?ﬂ%m\%ggﬂﬁgs‘%ﬁ%s 'S I ntormatl W'Q Oéﬁéﬂ lp@“%&
si nul cast at @‘Wﬁéﬁﬁ’gﬂf cortyal frame JJEIGA.i The location inquiry The
voi ce frames diclbdes at leastione pager hddmssﬁiatdﬁlsﬁmﬁl:@ht% 6fhthes

si mul cast on &Jﬂ‘ﬂ? g&m

synchroni zatlglﬁlﬁfﬁgpéﬁ% %ﬁho&m%?&%@;% ce message e)l ﬂja"h[ls IEfé:hwh ch
are preferabl ?WQBE&&P“&@-’J@W(S@@(V& high i unigue oeach transmifiession. 1t 3 0
shoul d bel fiot ed thAIssmmtrrgstl'lasanmddréssbﬂ@ager tezeived sagicaptarsenthe fiét i s done

Sécoé‘é‘égihﬁdacﬁﬁﬁ&g’ "*% pa&g*r p?éé‘ﬁﬁ%#ﬁf‘“&%@"ifo'sé)stms
transmtter t@& ‘I‘%ﬂ’le Q’é!&gi@&eﬁaiiﬁﬁﬂssml@ﬁhe Qr voi ce
message i s notode itidecaded. See step 52 Mﬂ aﬂ&ﬂiﬂrledgment signal is received by the
fixed site receivers 16 (FIG.1). -
20 The controller 26 compares the color code (transmitter ID) sent back
as part of the acknowledgment signal to a list of valid transmitter codes
(step 54). If a match is found, the next step 56 causes the transmitters 18 to
simulcast a WTL (Where to Listen) signal as part of a subsequent control
frame. The WTL signal identifies the channel and time when the
25 addressed pager's message will be sent. If the location inquiry sent per
instruction 50 was sent as part of the control frame 34, the WTL signal sent
per step 56 would normally be sent as part of the next control frame. Voice
frames 42 between control frames 34 contain voice messages for pagers that
were previously sent location inquiries and WTL signals.
30 The next step 58 causes a selected transmitter or transmitters
(preferably the one transmitter identified by the pager's acknowledgment
signal) to transmit a message to this pager as part of one or more voice
frames. Upon receipt of the message, the pager transmits an
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8 Control over the transm ssion of the protocol shown in
FIG 3, and ot her aspects of system performance, is exercised by the
controller 26. This controller includes a conputer that is progranmed
to exercise that control and to control the power shifting of the
transm tter sWodTAe®6r dance with the 5 I nvention. The fl| oWw@niee6/1a348 Fl G
4 shows the preferred steps programmed into the controller 26 for
power shifting the transmtters in the system of FI G 1.

The program begins with step 48 which sets’ the transmtters 18 to a

given, possibly equal, power |evel and puts themin a sinulcast state. The
1 0 next instragknowledgment signal mes st wihichoissreceived by the fined site| ocat i on
i nquiry Watdgtersd6sent as part of a control frame 34 (FI G 3). The

: !s?frﬁltlcggtlggubg)r/t o#?ﬁkﬂgﬂl%@%oﬁff ﬁgi’go &%I%%%%g&%%%ggﬁ% oI Ior code
(transnitter | Brkppavledging pagendid notcamamzawmm@sssuerahﬂ whi ch
i's unique t§ e&l&aoaédias: d cdlor code, the Akt Step B2t AAabesthedtbiispritets Isi@er

recéi ved and c tran

woul Iolvacknova e %g?nﬁr ‘?t'nvels (as s“&mﬁ@"@%ﬁﬁ%ﬁ%%ﬁﬁ %#E@ﬁgpﬁ% udes

its own pager Mrw 8 sironlgast another lntation inguisi quer ster 64

(TPFI?tG ?)ckngwoedqamﬁom l‘sﬁnfeéfeal 9§ t8)palgefs that did Bbf?ﬁbﬁdrl dsgsﬁdw_rtst 16
0 0 or ransmtter

D) sent back e Pfewgvﬁxrs?ntk%hﬁnmwm@%fﬁsaFBE?%%&? bpges it R0 L

transnittel Ocodwewly queuedstep 54). If a match is found, the next step 56

causels the tr?nsm t tTeSadtitedsed pa gers Willvbspiid withlan ﬁM&ﬁﬁﬂeagnielns&igm
signal as par

uent c I rame, Th Si gnal
i dentifies the (g'ﬁg Iatr)@e%' qog:rxgo H”‘hlt?&%dete é’%}é € g'!fer S nessage
will be sent. |acknnvledmgnt@¢gnalmn@nserv@h§molor code (stepr 68)c If avalid onlor
sent as part ofcoah@saa@&t@als E%M%ebf&u%t&é@ﬂa&nﬁ@ﬂigetoﬂm per step 56

franes a2 8ot utheRiietie P OSSuRP e nller et i abe 1

were previ ous| ysamerpagesdBt(rddrasahbas been senti Xitimes (shep V@) where X is the uppernext
step 58 causes lﬁn&QirﬁﬁieQﬁ:ﬂbeﬁie@&h@é étéﬁrwm Slocateapég%ef[ﬁﬂﬁb' y the

one transmtter ntihfied ackn S] ) to
transmt a rr1=3ssl gei}a le 3},{% vat&be dmppgaaff%rﬂrres
Upon recei pt oftherhst néqn rrtelasagaagéf therlmstr% tes mot been reached, the

20 program returns to step 48 to send another location inquiry to that pager.

Stated more generally, the steps illustrated in FIG.4 include causing
each of the transmitters to transmit, at given power output levels, certain
information, including a location inquiry, to selected pagers which are

25 capable of sending acknowledgment signals to the fixed site receivers. Each
such acknowledgment signal includes an indication of whether an
acknowledging pager properly detected a location inquiry. An indication of
proper detection is the inclusion of a valid transmitter ID (color code).
Then, one or more selected or targeted transmitters transmit a message to

30 the pager. If the pager's acknowledgment signal did not include a valid
transmitter ID, the power output levels of selected transmitters are
changed, and the location inquiry is re-transmitted (preferably by simulcast)
at the changed power output levels. During this second transmission,
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PT02032U 9 .

acknow edgnent signal per step 60 which is received by the fixed site .
receivers 16. If a match was not found per step 54, perhaps
because the acknow edgi ng pager did not capture a transm ssion, and
consequent | ecoded a corrupted col or code, the next auses
t he t?ansni??gggwa to have shifted power |evels (aslgﬁﬁaﬁgﬁﬁith.Z)
and to go to a sinmulcast state. Then transmitters 18 sinul cast

anot her location inquiry per step 64. Thi® | ocation inquiry is
directed only to pagers that did not properly respond to t he

previously senidditisrel isGbsdribing pigdrd Whith Werd Aewd dubfedP A9 Fe Addess@de 1 O

new y queued. d sse po th an
acknow edgrrentms?flg}lh qn to the &%ﬂasg‘ag gﬂ%ﬁ%ﬁ?ﬁﬁf%&& ‘¥VI

determi ne whet her the acknow edgrrent signal contains a vali d coI or.

code (step 68). |fA§:c5iﬂﬂ1§t§QhB£heras ecme'ﬁv&ﬂi&?ttﬁgse&ﬁﬂos 56-60 are
execut ed tsa %gﬁ{x“messa e,to. .t ;Fgev%ﬁd I N BE CIherV\/l se t he
control | er’de R Ft]l‘é?aq"ﬁ‘emq §g‘?“3 (tg ouigut heen
sent X times (evedfpme axtoore ttansnittmsmpmated mthlalnecewe:nor peceiverber of

times the sysSiRip Mbbivelthy strén # ent'{)%x‘d(] r&‘ep tb”@hE lHf'aaglbeen
reached, thenarsteg,gn cay;ﬁs hz%‘tlir& t"%yt ‘P)‘@é}? m9 y

list of queue Of3Ho Trcfull 0

pr ogram returmﬂluefst@peM@FIG- Zend anot her | ocation inquiry to that pager.
Stated noy@ generally, the steps il I ustrated in FI G 4 include causing

each of the transm,tter a out put levels, certain
i nformation, inclufiAYF di(’%g%}a[ﬁ ‘h&‘g s‘BIF‘%,I figst ransmission i e 2 5

capabl e of sesehtrtg sal;dctedvpag&gmpen stepsydfihnd 60 of FIGH; Maﬁlabmﬁléﬂgnﬂiﬁ Each
such acknow eqiFaNs HiagfRl fpsldaes: ?gbfié@f& 8 a4 id
acknow edgi ngcgﬁeq %ﬁ%‘?etﬁ %?j et ect d 113 I .ngul ry n | fndrcati on of
pr oper det ect | 4 € IRTOBTAT & %Fes‘ﬁl"l‘% 3ltezrats apdmode 481 or code) .
instruction 74 of FIG.5.
According to instruction 74, the system determines which receiver 16
(FIG.1) received the acknowledgment signal with the strongest signal
strength. It will be appreciated that, because the receivers 16 are located at
different distances from an addressed pager, the acknowledgment signals
20 reaching them will arrive at various signal stréngths. According to this
aspect of the invention, the receiver or receivers that received the strongest
acknowledgment signal are identified using conventional techniques, and
that information is used to select one or more transmitters whose power
output levels will be shifted for a second transmission.
25 Following step 74, the process may proceed along one of two
alternate paths, 76 or 78, depending on whether the system operator desires
to shift output power levels of groups of transmitters, or shift merely the
power output level of a single transmitter. If the former is desired, path 76
is selected. The next step 80 shifts the power levels of at least some of the
30 transmitters that are in the same clusters as the receiver or receivers
identified in step 74. For example, if receiver 16 in cell 3 (FIG.1) is identified
as having received the strongest acknowledgment signal, and the receiver
in another cluster received the next strongest signal, then the power levels
of at least some of the transmitters in the same clusters are shifted,
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Then, one or nore selected or targeted transmtters transmt a nessage to 3
0O the pager. If the pager's acknow edgnent signal did not include a valid
transmitter 1D, the power output |levels of selected transmtters are
changed, and the location inquiry is re-transmtted (preferably by

simul cast) WO9708196t he changed power output |evels. During RCR/ESISHEAsJ
transm ssi on, PT02032U

10 addi ti onal subscribing pagers Lch were newly queued nay be
addr essed ~Iin addition to the pagers“that are being addressed for the
second ti ne. According to anot her aspect of the invention, the

second 5 traprefgrablyoss shown in &lei2o PAssumingthe dwiasidentified raerivers were
power output  in clustexsc30 arid 82 of RIGIR) tleeri thRGahsnhitteds 66l BbLusierd 3

Conal ' r espoiid 38 wuld havk Wkis' 6k Sytphl 16edi0 s Eleel IR bGRR Blons
This will now blevelsef the Bansmitters incplls 2 of clygters 30anst 32 weuld beredueed, 10

Accarding t@ t hend €edpowes outputslevelsast the thdrisnfittess fri édlls thiéd wWould ireairs
sent to sel ect e&r% rs per steps 48 and 50 of FIG 4, and an acknow edgnent
signal is analyze OF a correct response per steps 52 and 54. If an

i nval i d code i@mm,mewsmmm&mm ope geceiver-thasreceivesd node

Ato 1 5 instrgetststmgéét adknbwledgment signal, and 68 QhE ipoverOuitphit levels on 74,
th tem det ch. 16 FI G 1) ok th
acﬁnzzwsegg rreﬁt eg@g@%%ﬂ%#}%g%{%ﬁ%é?fas sgﬂ}ﬁ(one 1d1e)nt1r§1?:ﬁgrh\ée' = te will be

appr eci at ed @ hat, ~ bdRetuming e Hied, ithe nextistep 82 causestthe logation inquitlyitpdieent
di stances from faraskhiietedasy apkast all Bamspline! indBERNists ﬂ‘ﬁb}v&vﬂ:

! ; . . . usly
nepect of the i entfed rietEres e By YRR SN, FrEeRinly B " ©
st rongest traRsmidters in) e, sysiemraansmit at anmehanged) powendevelsvent i onal
techni ques, and - In thBaiext step8aRthefd dressedopade?' s 3RkAGW]cApEndlit sigHi is
transmttens m&%&vg&v\gﬁd step 86 questions whether the received color code (transmitter -

ID) is valid. If it is valid, the program proceeds via node B to steps 56-60
(FIG.4) for simulcasting the WTL (where to listen) signal and for then
transmitting a message by the transmitter identified by the acknowledged
color code. '

20 If step 86 found the code to be invalid, the program proceeds to step
88 to determine whether the same pager ID has been sent X times. If the
answer is yes, that ID is dropped at instruction 90. If the answer is no, the
program proceeds via node C to step 48 (FIG.4) to go through steps 48
through 86 again. _

25 Returning now to step 74 (FIG. 5), if the system operator desires to
shift the output power level of but a single transmitter after executing step
74, then the program proceeds via path 78 to step 92. In the latter step, the
power level of a single selected transmitter is shifted (up or down), the
selected transmitter being the one in the same cell as the receiver identified

30 instep 74. Thereafter, the program proceeds to instructions 82 etc. for re-
transmitting a further location inquiry using at least the transmitter whose
power output level was shifted per step 92. Preferably, the system operates
in simulcast wherein all transmitters re-transmit the location inquiry, with
only the selected transmitter having a shifted power level.

QF
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output levels will be shifted for a second transm ssion. 25

Fol |l owi ng step.74, the process may proceed al ong one of two alternate
paths, 76 or 78, dependi ng on whether the system operator desires to
shift output power |evels of groups of transmitters, or shift rrerely t he

power out putyd bogOf @ single transmtter. If the forner ﬁi"l%‘s? pat h
vel's or at

76 I s select ed The next step 80 shifts the power le | east
some of the 3 0 transmitters that are in the sane clusters as the

recei ver or receivers identified iIRstep 74. For exanple, if receiver
16 incell 3 (FIG1) is identified as having received the strongest

acknow edgnent si gffke, fofdpd %ﬁawcessibﬂeﬁsbeen prévioast tdiﬁ!cté‘dttﬁter recei ved

t he next stronges st _some of
the transmtters m‘fcggﬁé E‘P&‘p% %gégé J?H%ﬁt e9f sendin ing’ beido fﬂl}g‘%@

11 pr efsignads.y The inwention, haweyer, isnslsa msngxltmecqmmummnfsyetem
recei vers wer gor receiveléhl Ipag&gr q:x@) 6qnqs§gte§§u&{ tefnhen the transmtters

in cells 1c0f clusters 3 qQut put, | evel s
i ncreased. >The powdt® TIfVYy@ service ﬁf@%é?éﬂ@}l F%%ﬁih#‘?@%%&ﬁﬁ% 2 of
clusters 30 arld23mdwduAdransmitten 94 dyith Bn andenha $feisdoeated dmieach cdlbforl s of
Euh? tra{\slm ttQ{-é':shfﬁtt h&oﬁhas@n;es%&t:ﬁ@aﬁl pagers 980%?%&?5 e terminal -
ernately, Sy:St em ntif € .0 eiver a Lves
the strongest lggl?ﬁ‘évﬁg?fﬁ#l’@i te g %Bﬁén AR5 1Ak s of
the transnitt soptroler 26 except ttht:ﬂnaafomrtalne puoganuami ité operatewdthvand 10
Ret ur ni ng1 90 Febftral at&}@.ﬂg tco&hﬁﬁnf&u%ﬁ fephNe location inquiry to be

re-transmtted by |1 _tran mtter the cluster of the
previously: - g%wfaﬁsye&ﬁ% eél" ?ﬁgt%r%tﬁ? 11 8¢Fop W’ébé*‘%

" Preferably, otprecess 111ustrate®m;HGFer'I§1e| proceéss starts wiitht step 308 which causksinged
power |evels. the message temﬁx‘ihltlbﬁ ta%euétﬁ&sg e aERdRRRAJ 'H?Qﬁ&ts

2K 9T ML Skl o4 5 e e g L o Ll
program pkéc eéwwﬂhendheqmeﬁ mesmmdmg addtesse. foy each pagerm Aveast i ng
the WIL (wher girhfilcasS(sfip 108) 85 ahe dthshiifteds AN
- After a time delay (step 110), step 112 causes the power output levels
of the transmitters 94 to be shifted, preferably as shown in FIG. 2. That is,
the transmitter 94 in cell 1 is given an increased power output level, the
20 transmitter in cell 2 is given a reduced power level, and the transmitter in
cell 3 has its power output level unchanged. After changing the
transmitter's power output levels, the messages sent per instruction 108 are
again simulcast per instruction 114.
If the service area 93 includes more than one cluster of cells, then the
25 power output level of at least one transmitter in each cluster is changed for
the second transmission. Preferably, the power output levels of
transmitters in the different clusters are shifted as shown in FIG. 2 such that
the power output level of each transmitter in a first cell is increased, the
power output level of each transmitter in a second cell is decreased, and the
30 power output level of each transmitter in a third cell is held constant.

In view of the forgoing, it will be appreciated that the invention is
applicable to various kinds of communication systems. Strictly cellular
arrangements of transmitters are not riecessarily required, so long as there
is a sufficient number of transmitters to adequately cover a service area. In
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transmtting a nessage by the transmtter identified by the acknow edged
color code. 2 0O If step 86 found the code to be invalid, the
program proceeds to step 88 to determ ne whether the sane pager ID
has been sent X tinmes. If the answer is yes, that IDis dropped at
instructi on WO97097% he answer is no, the progr am pr oc #ETAISHH34de C
to step 48 (FIG 4) to go through steps 48 t hrough 86 again. 25
Returning now to step 74 (FIG 5), if thﬁ system operator desires to

shift the output power |evel of but a si ale transm’tter after executing

step 74, then the rogr,a roceed via, pa to step 92. In the
latter step, t#Haycas ﬁ’ﬁéﬁd@& §F1ﬁ &SQB} ERCERSTS P tvgithithe
shifted (up orlrdimmye cbmmumcauonsa lsystend w:tlemem reliablpaecdve itheipne in the

same cell as tjge LgeentlfledBO in step 74. Thereafter, the
.programproceeds to structions 82 etc. for tran mttlnga
further |ocation i lfp‘ "J@‘?\B‘Vﬁ‘np@:@aﬁ besn @@&'ﬁ?ﬁﬁt‘t‘éﬂ%@ epreferred ;e
out put | evél mmmialtefﬂateiembodﬂentsﬁ?ﬂwﬂbéebﬁdmtotﬁlessslﬁlledtmrthems
in simlcast “ﬁﬁ"t?ﬂaﬁoﬁ% m&dx&ﬂéﬁ@ﬁstﬁ'ﬁ& altbr: av H g hr}ﬁ?(?é’gﬂh\&ﬂ de{iﬂi‘ﬁflg

W th onl yro sel ect ransm t
PT02032U m the fnvention. For examp. &a gh' the mvem_mn has been The

f or egoi ng di scdescribed lintetmsof fransm Mnfbrnmﬁo@dtdpagers, otheptypesiofat i ng
W th (wo-vay Dedehive @RBbaval BEMbEUsas AR The S?rm ”gagtpyétged The

i nvention,, howevel, ,IS aI o us I'n_communi ca

recei ve- ortl‘g mﬁ%’%‘s int %i‘ %%légoe%ﬁf 5315%‘%%1 regeivers. As

shown, a service area 93’ |ncludes a three-cell cluster having cells

1, 2 and 3. Atransmitter 94 with an antenna 96 is located in each cell for
transmtting information to receive-only pagers 98. A nessage ternina

102 and a controller 104 operate simlarly to the nessage ‘term nal 28 and
controller 26, except that the forner are programed to operate with and 10
control a one-way conmuni cation system Ceneral ly, the system
shown in FIG 6 operates in accordance with the
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process illustrated in FIG 7. The process starts with step 105 whi ch causes
the nmessage termnal 102 to queue nessages to be transmtted. The next:
step 106 sets each transnmitter 94 to a given power level and to a sinul cast
15 state. Then the queued nmessages (including addresses for each pager)
are Siwdlosidhe (Step 108) by the transmitters 94. peT/USosnofagt €7 @
time delay (step 110)}—step 112 causes the power out put Ievefs of the
transmtters 94 to be shifted, preferably as shown in FIG 2. That is,

the transmtter 94 H‘M“M"ﬁ mmmlian 1hcreased power output |evel, the
2 0 transmtter in lcelmili reduced power |evel, and the

transmtter-in cell° 3'hal its bhower output |evel unchanged. After
changi ng t he laimg,ransm' tter's power output |levels, the nessages sent per
i nstruction 10§: are agai n sinul cast per instruction 114.

If the service area 93 includes nore than one cluster of cells, then the 2
]§ power OUE put |evel. Afmémddeaﬁhaﬁﬂgitﬁrgﬁﬁgﬁﬁaﬁ%oﬁ&oﬁﬁ&%r&&l?%ffﬁcllibs fhanged
or e ﬁggggg on. Preférahbly, the power outpu evels o
transm’tteri‘I [ € %‘ﬂ%ﬁgﬁgﬁfﬁ’@? ﬁgggﬁscgpgng ted as shown in FIG 2 such
t hat t he powefa)sauping gashdransmitter in thexgroun oftransmikters tast cel | i s
i ncreased, .t hetransmit, 2@ Wwet o Sglﬁjle%ls?&@'ﬁﬂéﬁﬂfﬁﬂﬂ i the pagers;econd

W 0 powver ¢h§

cell is decreasgﬁ, and e out put | evel of each t smtter in
a third cel | i 8nAPErREteT ot | In view of the forgoing, it will
be appreci at ed t hat (R)temporanily hanging the powgpoutpats|levelsof airleastorie nds of
comuni catj On fapkifer Withirt the/ gf@lp BF MansmittersHndPEARIRYERKOT transmitters
are not necessarilyv.requited, so 1.Qngq as. there iS suffici.ent nunber
of transmitter t&%’g‘léa I?"EB\%%%"?BWF%{? %gg_\squ[iiat?easypart 102032V
13 any case, thesigéormation ta atleastysome of thecpantalbile pagedsl recei vers
operating with the I nventive conmuni cations systemw ||l nore reliably

receive their i pt ended nes " . . Alth h.the invention
has been descri bed ?rﬁt‘%&%\eg(ﬁs 5&?2&35#%&131%‘1 W&Wﬁ“&l%&’;gﬁdﬂaﬁ%di ments, it
wi || be obh® ouincreasing the pawer output lkemel ofrat least one transmitter, and

decreasing the power output level of at least one other transmitter.

3. A method as set forth in claim 2 wherein step (b) further
includes holding constant the power output level of at least one
20 transmitter. '

4. A method as set forth in claim 1 wherein the information is
transmitted within an area containing at least one cluster of cells, each
cluster having a first cell, a second cell and a third cell with a transmitter

25 in each cell, and wherein step (b) includes increasing the power output
of each transmitter in a first cell, decreasing the power output of each
transmitter in a second cell, and holding constant the power output of
each transmitter in a third cell.
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t hat vari ous nodifiéations and alterations may be made w thout departing
fromthe invention. t he i nvention has been

described in terns of tr mation to pagers, other types of
sel ective call receiver sﬂmmlm HE&:"I ccordingly, the term pager as used
1 0 herei nweteremded rms of sel ective CRCT/USHS/IBB48er S.

PT02032U 14 d ai ns:

1. Anethod of transmitting information froma group of radio 5
transmtters to portabl e pagers, corrprlsflé ' (a) causing each
transmtter in the group of transmtters to transmt, at given power
output |evels, the 5 ¥ Biethad ansetdfortisinpelaim . wherein afixed: site regeiver is

Eb) tenP?rari IaSsséiamt Iwahtéaehmaﬁmﬁt&p%ekﬁneihé iaforiati crotransmittdd in
ransm er w % C
1 ransm tter i nét%]é]ga) I‘OH% ggﬁﬁgﬁgﬁﬁ@s&ﬁ%&$d p‘??%ﬁé%? %5?% ea!letrelnamF of :
the informati d@qcmcgpaseéagtemebef saneling acknnveledgment signals to the fix ed 2 A
{nﬁt hod as seE difer febeiversCinftegpdnsé &y fdcei tdfm\ébiufdrﬁtdtwk?svﬂerém %adhcreaSI ng

e ower ou ecreasli n
t he Bower out p b@ﬁ#g’ﬁ%ma% gb%aiz\d"g&% %{ﬁ@gﬁé glper an g A
nmet hod as set dcsnpwledging pagerpraperly detected a(b):aimnmqaury and furtherudes
hol di ng const antluditg, G to®téP (B), ueite o ofindré delecrdttrandnittelrs &S tter.

{ransm 119 S‘f?%%&ma%‘%#z%& %rﬁéé“eﬁ% a%‘“?%% B AL i za?ﬁcm?hvsac .

of proper detection of a location inquiry.

6. A method as set forth in claim 5 wherein the fixed site receivers
receive acknowledgment signals of various signal strengths, and, for each
pager that sends an acknowledgment signal indicative of failure to properly

15 detect a location inquiry, identifying the fixed site receiver that received the
strongest such acknowledgment signal, and wherein step (b) includes
temporarily changing the power output level of the transmitter associated
with the identified fixed site receiver, and re-transmitting a further location
inquiry at the changed power output level.

20

7. A method as set forth in claim 5 wherein the information is
transmitted within an area containing clusters of cells, with a transmitter
and a fixed site receiver in each cell, wherein the fixed site receivers receive
acknowledgment signals of various signal strengths and, for each pager that

25 sends an acknowledgment signal indicative of failure to properly detect a
lIocation inquiry, identifying one or more fixed site receivers that received
the strongest such acknowledgment signals, and wherein step (b) includes
temporarily changing the power output levels of at least some of the
transmitters that are in the same clusters as the identified fixed site

30 receiver(s), and using at least the transmitters in said same clusters to re-
transmit a further location inquiry to pagers that failed to properly detect
the location inquiry sent in step (a).
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cluster having a first cell, a second cell and a third cell with a
transmtter 2 5 in € ein step (b) includes increasi:ng

t he power out put ransmtter inafirst cell, decreasing the
power output of each "m umn a second cell, and hol ding
const ant t heydy osphogout pu transmtter in a thyod.oel
PT02032U | Ise b s,
method as set forth in claim1 wherein a fixed site receiver is

associated with each transmtter, whereil®® the information transmtted in

step (a) includes a location inquiry directed to sel ected pagers, wherein

t he sel ect ed8pAgaethodras s fefthdnelaise diitgeRCdaeh\deAaRaY a firgtnal s to
the fixed 5 [ of t.he information,

wher ei n each celf, é_gegé n?\ﬁﬁéﬁ%%&?%’% %efegfeigt‘hg%tepn% ?f%rf whet her

an acknﬁm%g Isiincludesdfor eashaluster imw&udythemd .
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10. A method as set forth in claim 9 wherein each cluster has a first
cell, a second cell and a third cell, and wherein the step of temporanly
changing the power output levels includes i increasing the power output
level of each transmitter in a first cell, decreasing the power output level of

20 each transmitter in a second cell, and holding constant the power output
level of each transmitter in a third cell.
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